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ABOUT CIRF

Central Instrument Research Facility (CIRF) was established at the Amity University, Haryana in Sep.
2019. The purpose of establishing this facility is to provide the scientific community (within Amity
University and external researchers, both from academia and industry) with state-of-the-art analytical

cutting edge access to Microscopy, Flow cytometry, Centrifuge, Chromatography and Spectrometric
techniques for imaging, cell analysing, separation, identification and quantitation of biomolecules like
protein, organic compound, drugs, food and pesticide etc. CIRF is working as Analytical Research and
Development Division and provides:

e A comprehensive, qualitative, and quantitative profiling of biomolecular species, organic samples
with high sample throughput using FTIR, UV-Vis, Fluorescence spectrometric technologies,
Chromatographic, Imaging, Flow-cytometric, DLS, DSC, Modular Spectrometer and Centrifugation
technique.

e Helpswiththe experimental design, analysis, and data interpretation.

e Blended training to students/researchers/industries on general principles of imaging, cell
analysing, separation, identification and quantitation through workshops organized at the regular
intervals throughout the year with the full support of industries

e New analytical methods for different types of sample analysis to make full use of the technology for
exploring new dimensionsinresearch and development.

CIRF Houses following Functional Instruments:

Central Instrument Research Facility (CIRF) has installed LCMS (Q-Trap 4500 (SCIEX), Confocal
microscope (Nikon A1 R HD 25 Model) Fluorescence microscope (TS2FL, Nikon), Flow cytometer (BD
FACS), Gel-doc (GE- Health care), FTIR (630), UV-visible Spectrophotometer (Cary 100) and fluorimeter
(Cary eclipse, Agilent), UPLC- PDA (Acuity H class, Waters), Cold and Ultra centrifuge (Beckman Coulter),
DSC-STA 8000, Modular spectrophotometer (Trans/Abs/Ref),DLS(Zeta) and Uv-Vis
spectrophotometer(solid).

Web page address:https://www.amity.edu/gurugram/central-instrument-research-facility.aspx
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LIQUID CHROMATOGRAPHY WITH MASS SPECTROSCOPY

Liquid Chromatography with Mass spectroscopy: a triple stage quadrupole/linear ion trap mass
spectrometer, Q-Trap 4500 (SCIEX), equipped with ion sources (turbo V) Electrospray ionization (ESI),
and Atmospheric pressure chemical ionization (APCI), autosampler, column oven with HPLC (Exion LC-
AC) system. The system is ideal for laboratories requiring ultimate robustness, ruggedness, and
reliability for high-throughput screening of many compounds in many samples every day.

With the quantitative performance of a triple quad system and additional enhanced scan functionality of
QTRAP, one is able to develop new methods and improve results for the existing workflows. The
integrated linear ion trap (LIT) enables more accurate detection, quantification, and confirmation of
your compounds — without added laborious or time-consuming sample prep. The enhanced product ion
(EPI) functionality of QTRAP allows to acquire a complete MS/MS spectrum to accompany your MRM
quantitation for every compound detected in your samples. Cross reference this ‘compound fingerprint’
with an integrated library and deliver ultimate confirmation and report your analysis without doubt. The
unique ability to capture MRM and enhanced product ion confirmation scans in one injection, without
the need for long and inefficient chromatography, enables reliable screening for more compounds in
each analysis, without compromising data quality. This all leads to better throughput, without investing
more time and resources. Liquid Chromatography with Mass spectroscopy offers the following services
forinternal and external users:

e ESI-MSbased analysis (Nominal mass/ Molecular weight determination)

e MS/MS analysis, UPLC-MS analysis (qualitative)

e UPLC-MS/MS analysis (qualitative)

e UPLC-MS/MS fortargeted analysis of lipids/small molecules

e UPLC-MS/MS fortargeted analysis of lipids/small molecules including data analysis by Multi Quant Software
» UPLC-MS/MS for untargeted analysis of lipids/small molecules

o UPLC-MS/MS foruntargeted analysis of lipids/small moleculesincludingdataanalysis by Lipid-view Software.
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ULTRA-PERFORMANCE LIQUID CHROMATOGRAPHY (UPLC)

The Ultra Performance Liquid Chromatography (UPLC) is used for separation of individual compounds in
a mixture. It is equipped with PDA detector and quaternary solvent system . It is one of the widely used
techniques in the fields like: clinical research, biochemical research and Industrial quality control, etc.
The principle involved in UPLC testing is the separation of compounds in a mixture. Segregation of
compounds is due to their relative differences in their retention time or RT. For example, all the
monoamines like dopamine, epinephrine, and serotonin can be separated and estimated inasinglerun.

UPLC H- Class offers:

e Determination of Pesticides in Ground water,

¢ Improved Resolving Power in Peptide Maps,

e RapidDose Formulation Analysis,

e Analysis of Traditional Chinese Medicines (TCM),

 Identification of Metabolites and In Manufacturing /
Quality Assurance (QA) / Quality Control (QC).
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CONFOCAL MICROSCOPY
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FLUORESCENCE MICROSCOPY

It has largest field of view (25 mm) in its field, when combined with the justified Ti 2-E inverted
microscope, the imaging area of A1 R HD 25 is nearly twice the conventional FOV of 18 mm. High-
definition imaging up to 1k x 1K, 1024 x 1024 pixels enables acquisition of high-resolution, high-quality
images at lower magnification, enabling compatibility with a wide range of samples. High speed imaging

capability up to 720 fps, in combination with a large field of view, dramatically increases imaging
throughput. The scanning method reduces the exposure time of the sample to excitation light,
minimizing photo toxicity and photo bleaching Capture large scale overview images as well as high
magnification images with the same instrument. The 25 mm FOV of the A1R HD 25 is effective for
observation of large samples, while its 1k x 1k high definition is ideal for the observation of minute
structures. Highly sensitive detector options for various types of florescence labels. Confocal
microscope offers the following services for internal as well as external users:

¢ 3Dimaging,

e Colocalization,

e FLIPFluorescence

¢ Fluorescence Recovery After Photobleaching Fluorescence Resonance Energy Transfer

e Photoactivation, Time lapse Microscopy.

Fluorescence microscope uses fluorescence and phosphorescence instead of, orin addition to, reflection
and absorption to study specimens. A sample is illuminated with light of a wavelength which excites
fluorescence in the sample. Typical components of a fluorescence microscope are a light source,
excitation filter, the dichroic mirror (or dichroic beam splitter), and emission filter. Fluorescence
microscopes can be used for many different applications including localization of specific proteins,
determining the shape of organs, cells, and intracellular structures, studying protein interactions or
conformation, examining ion concentration and observing live cells. Look for ease of use, ergonomic
features, multiple modes, high resolution and the possibility to upgrade.

It offers:

¢ Imagingstructural components of small specimens, such as cells,

e Conductingviability studies on cell populations (are they alive or dead?),

¢ Imagingthe genetic material withinacell (DNA and RNA)

¢ Viewingspecificcellswithinalarger population with techniques such as FISH.
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GEL DOCUMENTATION CENTRE
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BD FACS FLOW CYTOMETER

Gel doc has Camera Peltier cooled Fujifilm Super CCD, dynamic Range is 16-bit, 4.8 orders of magnitude,
resolution of image 2048x1536 cum 3.2 megapixels (CCD) 2816x2048, 5.8 megapixels, max. (image)
and Lens FUJINON Lens f/0.8543 mm, WxDxH 360x485x785 mm.

It offers:

¢ Theanalysis of proteins and antibodies

¢ Analysis of nucleic acidimmobilized in polyacrylamide or agarose gels
¢ Analysis of membranes or microarrays.

BD FACS is a high-performance flow cytometer designed to support both routine clinical analysis and
clinical research. With an integrated solution that combine instrument, software reagents and services,
BD FACS lyric™ provides. clinicians and scientists with accurate, reliable and repeatable result -test to
test, instrument to instrument and site to site, regardless of the assay complexity or operator experience
level. Solid-state laser specifications is Blue laser: 488 nm, 20 mw, Red laser: 640 nm, 40 mw, Optics:
excitation lasers up to 10 colour with below configuration, Six-colour: two-laser (blue, red) (4-2),
Detection channels, Forward scatter (fsc), side scatter (ssc) and up to 10 fluorescence. A flexible, high-
performance instrument in a compact footprint. The system is available in 4, 6, 8, 10 or 12 colours and
equipped with a blue, red and violet laser depending on the configuration. Absorbance /excitation 488
nm (blue), 640 nm (red), 405 (violet). The fluidics design enables a large selection of sample input
devices. For manual acquisition, choose from 12 x 75-mm tubes, microcentrifuge tubes (~500-uL) or
large (up to 50-mL) conical tubes for continuous sample acquisition. For automated acquisition, the
optional BD FACS™ Universal Loader provides walkaway operation with samples loaded in either
microtiter plates or 12 x 75- mm tube racks. Runs at up to 35,000 events per second. It Can achieve
sample carryover =0.05% and No limit on events acquired.

FACS offers:

¢ Cellular uptake studies,

e Cancer Studies,

¢ Detection of apoptosis with AnnexinVlabellingand Cell Cycle analysis.
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FLUORESCENCE SPECTROPHOTOMETER FOURIER TRANSFORM INFRARED SPECTROSCOPY (FTIR)

Fluorescence Spectrophotometer’s measuring wavelength range of the instrument is 190-1100 nm. FTIR has Spectral range 4000-650 cm-1 with KBr optics as well as ATR. Wavenumber reproducibility
Manual polarizer holder accessory. Multi cell holder and Peltier system for heating up to 100 °Horizontal 0.005 cm 1. Single Reflection Diamond ATR for solid or liquid sample. (360° swivel press available) and
slit orientation for increased viewing. Light source: Xenon pulse lamp. Wavelength accuracy: 0.5 - 0.07 Resolution Pro software and Spectral Libraries of 10,000 compounds including pharma, polymer etc.
nm. Wavelength reproducibility: 0.1 nm and 2 bandpass filters in the range of 250-395 nm and 335-620
nmwith WinFLR Software. FTIR offers:

¢ Quantitative and qualitative information of Functional groups of chemical compounds for routine
Fluorescence Spectrophotometer offers: analysis of solids and liquid sample.

¢ Fluorescence measurements
e Phosphorescence measurements
¢ Chemiluminescence measurements

¢ Bioluminescence measurements
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UV-VIS SPECTROPHOTOMETER UV-VIS SPECTROPHOTOMETER

UV-Visible spectrophotometer is a Double beam UV/Vis spectrophotometer, wavelength range is 190 to
1100 nm with R928 PMT detector. Versatile set of accessories including Peltier system, multicell liquid
sample holders (cuvette as small as 8 pl). Wavelength accuracy + 0.02 nm; UV Vis limiting resolution
0.189 nm. WinUV software - modular design provides awide range of applications viaasimple interface.
UV-Visible spectrophotometer offers:

¢ Nanomaterial characterization,

¢ Detection of organic materials in water, food and agriculture, DNA and protein quantification and
measuring smallvolumes,
« Monitoring kinetics of reactions that occur at sub-second rates and study of denaturation of Beckman Coulter’s Optima XPN-100 Ultracentrifuge is a high-performance centrifuge optimized for
biomolecules at elevated temperature spinning its two rotors at speeds approaching 70,000 rpm and 40,000 rpm (swinging bucket). Maximum
speed 100,000 rpm with speed control of +- 2 rpm of set speed (above 1,000 rpm). Large touch screen
display, energy efficient and real time run graphing. Optima XPN boasts additional enhancement that
will simplify use, optimize control, security and increase productivity. Ultra-centrifuge offers:

* Toseparate components of asample usingrelative centrifugal force.

¢ A wide range of applications ranging from separating cell organelles to measuring conformational
changesin proteins.

10 11
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AVANTI JE BIOSAFE COLD CENTRIFUGE

Speedrangeis 300 to 20,000 rpm, refrigerated floor and temperature rangeis-10°Cto 40 °C. The Avanti
J-E system generates maximum speeds up to 20,000 rpm and offers the capacity of processing from up-
to 250 ml in under 10 minutes. It achieves a high degree of separation in a size compatible with your
operations. The Avanti J-E's high torque switched reluctance (*SR) direct drive technology achieves
faster acceleration and deceleration with gentle precision that delivers the fastest separations in the
shortest run times, unattainable by standard high speed centrifuge systems. Shorter run times mean
more discovery time for you. For clinical research applications tubes, and bottles for J 20 & J 16.2 rotors
spinvolumes of 50 and 250mL for effective blood componentisolation with a variety of gradient kits.

It offers:

e Besideroutine centrifuge applications such as cell pelleting from large volumes of cultures,
» Separation of macromolecules/ ligand binding kinetic studies

e Separationof various lipoprotein fractions from plasma

e Deprotonation of physiological fluids for amino acid analysis.

12
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UV-VIS SPECTROPHOTOMETER

Lambda 365 is a double beam UV/Vis spectrophotometer which has an interface of Tungsten-halogen
and Deuterium lamps. Operating Range is 190 - 1100 nm and temperature range is 15 °C to 35 °C. The
system delivers a variable spectral bandwidth capability from 0.5 nm to 20 nm. It has a wide range of
accessories, including multicell changers and a solid sample accessory for transmission and reflectance.

It offers:

e Usedforcharacterizingnanoparticlesin suspension

¢ Determinethe absorption properties of metallic nanoparticles (through plasmonic absorbance)
» Studythesorption, diffusion and release properties of nanoparticles/nanomaterials

¢ Investigationsin DLS have to be preceded by measurement of absorption spectrum of protein

13
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MODULAR SPECTROMETER (ABS/REF/TRANS)
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A Modular Spectrometer with 3648 pixels CCD linear array detector that has a high resolution of up to
0.03 nm (FWHM). The system includes an incident slit, collimating mirror, dispersion element (grating),
focusing optical system and detector. Light is collected through the optical fibre into the spectrometer
slitthenthe spectralinformation can beread out by the software.

It offers:

Characterizing nanoparticles and thus has applications in the fields of Medical Sciences, Material
Science, Nano Science, Food Safety, Environmental Sciences, Biological Science, Forensic Science
and more

In different modular setups user can perform Fluorescence, Photoluminescence, Absorbance,
Transmittance, Reflection, Irradiance and more

As the optical properties (absorbance, transmission etc.) depend on the surface defects, surface
roughness, the prior knowledge of such properties in metal oxides using a Modular Spectrometer is
veryimportantin properly analyzing the information obtained from the Zeta sizer.

14
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DLS-ZETA SIZER NANO SERIES

Zetasizer Nano ZS-Malvern can measure hydrodynamic size, zeta potential and molecular weight in

particle dispersions, emulsions and molecular solutions. Works in size range maximum (diameter)

0.3nm - 10 microns even at a minimum sample volume of 12pL. Temperature control range is 0°C - 90°C
+/-0.1°C.Has aReusable Dip cell for zeta potential measurements.

It offers:

Estimating particle size distribution of the nanoparticles
Calculate the average size for the entire population of nanoparticles (crystalline and amorphous)

Surface charge in terms of electric potential (V) of the nanoparticle system which is an Important
index of the stability of the nanoparticles

Knowledge of surface charge of nanoparticles helps in designing nanocarriers for targeted drug
delivery asitenablesto determine the possible nature of drug receptor interactions

It also helps ustounderstand the aggregated state of various biomolecules like protein, lipids etc.

15
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DSC-STA 8000
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STA 8000 has a sensor which is a pure platinum pan holder and there is a separate platform for sample
and reference. Balance design is top loading, single beam with a resolution of 0.2 pg. Balance
measurement range is up to 1500 mg and temperature range is 15 °C to 1600 °C. Heating rate from
ambient to 1000 °C: 0.1 to 100 "C/min and 1000 to 1600 °C: 0.1 to 25 °C/min. Cooling rates from 1600 °C
to100°Cisunder 35 minutes with cooling water at5°C. Temperature accuracy is from ambient to 1000°C
+0.5°Cand 1000°Cto01600°C£1.0°C. Runs on an advanced Pyris software.

It offers:

¢ Measure thermal stability of synthesized nanoparticles of metallic oxides, polymeric nanoparticles,
graphene-based materials, their hybrids and composites

e Determine the residual water in polymeric nanoparticles and nanofibers which is important for
successful application of these polymeric nanomaterials in the field of biomedical sciences and to
understand weight loss or degradation of materials with respect to temperature

* Nano-Biointeraction

e Proteinunfolding studies and studies of their oligomeric states

16
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CIRF AT A GLANCE (2019-TILL PRESENT)

New Funded Projects (Total Resource Mobilization) Rs. 15.0 Crore

Equipment Acquired Under New Funded Projects Rs. ~6.0
(Total New Assets Created)

Crore Revenue Generated (User Charges, Rs.3.5 Lac
Symposiums, Workshops)

Total Manpower Trained 29
Total Ph.D.s Produced 41
Total Ongoing Ph.Ds 118
Total Publications 424
Total Patents 36
Total Workshops/ Symposiums organized 9

17
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5. UPLC- Rs 1000/ Rs 2500 Rs 4000
CENTRAL INSTRUMENT RESEARCH FACILITY (CIRF) HEE LB ALY Al
for Targeted analytical analytical analytical
analysis of lipid unit lipid unit lipid unit
Lipids/Small
Equipment Experiment Amity Academic Private
molecules
University & Industries/
Research other
Institutions Laboratories
6. UPLC-MS/MS Rs 1500 Rs 4000 Rs 5000 MRM/
for Targeted MRM/ MRM/ analytical
1. ESI-MS based Rs.400 per Rs.800 per Rs.1500 per SIS Ol analytical analytical lipid unit
analysis sample sample sample Lipids/Small lipid unit lipid unit
Nominal molecules
mass/MW. including data
Determination* analysis by
MultiQuant
Software
. MS/MS Rs. 300 Rs.600 Rs.1500
analysis* (per (per (per
Precursorion) Precursorion) Precursorion) 7. UPLC-MS/MS Rs.1500 Rs.2500/ Rs.5000/
1. for Untargeted sample sample sample
UHPLC . UPLC-MS Rs. 1000 Rs.2000 Rs.4000 analysis of
Mass analysis (per (per (per Lipids/Small
spectro (Qualitative) Precursorion) Precursorion) Precursorion) molecules
metry
8. UPLC-MS/MS
for untargeted
: UPLC'MS/MS Rs.2500/sample | Rs.5000/ sample | Rs.10000/ sample analysis of Rs.2500/ Rs.5,000/ Rs.10,000/
ATELRIE (5 peaks, (5 peaks, (5 peaks, HpHEk el sample sample sample
(Qualitative) Rs 200 per Rs 300 per Rs 400 per molecules
additional additional additional including data
peak) peak) peak) analysis by Lipid
view Software
18 19
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INTERNAL AND EXTERNAL USERS OF CIRF

(CENTRAL INSTRUMENT RESEARCH FACILITY (CIRF))

USER CHARGES LIST 2020*

. Equipment

. Confocal Microscope

. Fluorescence Inverted
Microscope

. Spectrofluorometer

. UV-Vis. Spectrophotometer

. Ultracentrifuge

. Cold centrifuge

UPLC- PDA

Amity
University

Academic
& Research
Institutions

Private
Industries/
other Laboratories

Rs. 500/ hour

Rs.2000/ hour

Rs.3000/ hour

Rs. 100/ hour

Rs.500/ hour

Rs. 800/ hour

Rs. 150/ hour
or

Rs.1000/ day

Rs.400/ hour
or
Rs.2500/ day

Rs.1000/ hour

Rs. 200/hour

Rs.600/ hour

Rs.1000/ hour

Rs. 100/ hour Rs.400/ hour Rs. 750/ hour
Rs. 300 per Rs.1000 per Rs.2000 per
sample sample sample
Rs. 800/ day Rs. 1500/ day Rs. 3000/ day
or or or
200/ hour 500/ hour 1000/ hour

Rs. 100/ hour

Rs.500/ hour

Rs. 800/ hour

(Qualitative Rs. 500/ day Rs. 1500/ day Rs. 4000/ day
Analysis) * sample sample
10. UPLC
UPLC- PDA
(Quantitative Rs. 500/ day Rs. 2500/ day Rs. 4000/ day
Analysis) * sample sample
20

Kaustuv Bandyopadhyay, AUH

Ujjaini Dasgupta, AUH
Zeeshan Fatima, AUH

Krishna Murari Sinha, AUH

Ranjita Ghosh, AUH
Manikandan, AUH
Gargi Bagchi, AUH
Rajendra Prasad, AUH
Shweta Singh, AUH

Juli Singh, AUH

Suresh Kalinga, AUH
Seema Pathak, AUH
Sudeep Majumdar, AUH
Kumar Gaurav, AUH
Ravi Rathi, AUH
Deepak Kala, AUH
Sudhanshu Mudgal, AUH
Nisha Goel, AUH
Akanksha Sharma, AUH
Ahana Mukherjee, AUH

Sumukha Hegde, KMC
MAHE, Manipal

Mohit Kumar, AUH
Basharat Ali, JNU
Nootan Kaushik, AUUP

Amandeep Saini

Durga Yadav

Vaishali Rana, AUH
Munish, AUH

Dipti Vyas, AUH
Suman Sharma, AUH
Garima Singh, AUH
Anshu Chauhan, AUH
Praveen Kumar, AUH
Manisha, AUH

Varsha Dahiya, AUH
Anshu Rao, AUH
Sandeep Hans, AUH
Akanksha Bhatt, AUH
Dyuti, AUH
Suamishtha Das, AUH
Shikha Dhiman, AUH
Megha, AUH

Annu Yadav, AUH

Dr. Nitai Debnath, AUH
Kalyani, ICAR

Deepak Parashar,
Premasbiotech

Divya Yadav, KMC
MAHE, Manipal

RajLaximi Yadav, AUH
Pankaj Sharma, RCB

Judith Berman,
TELAVIV, Israel

Syed Vilal Jilani, AUH

Mamata
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Sudhir Kumar, Premas biotech

Ambika Baru, Premas biotech

Savneet Kaur, ILBS
Vikas Lahariya, AHU
Deepika Yadav, AHU
Sujata Singh, AUH
Pratibha Sharma, AUH
Niti Srivastava, AUH
Anand, AUH

Ondrila, AUH

Nihal Medhatwal, AUH
Trishna Pani, AUH
Kajal Rajpoot, AUH
Poonam, AUH
Chandni, AUH

Gunjan, AUH
Bhupendra Yadav, AUH
Samarth Kansara, AUH
Ayushi Mudgal, AUH

Sachin

Deepu Vijayan, BSI

Mohd. Wasi, JNU
Devashish Mehta, AUH

Suman Kumari

Meenu Yadav

Rajnee Yadav
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REVENUE GENERATED FORM CIRF FACILITIES EXTRAMURAL FUNDS

56
R&D PROJECTS CIRF Initiated -
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CIRF Initiated 25.5
RESOURCE GENERATION
BY FUNDED PROJECTS

(IN CRORE)

2015 2016 2017 2018 2019 2020 2021

Revenue generation was heavily affected by the lockdown (Mar 2020- Feb 2021), during which the
facility was not functional. However, during partial lockdown only internal users were making use of the

facility. The facility operates 24x7 out of which approximately 30% of the time is invested on
maintenance of the machine.

The total revenue generated frominternal and External Users Rs. 3,46,626.

Revenue generated from Workshops and Organised Seminars Rs: 2,03,72

0.29
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RESOURCE GENERATION BY FUNDED PROJECTS (IN CRORE)

LIST OF FUNDED PROJECTS FUNDED BASED ON

CIRF FACILITIES WORTH ~ 25 Cr. approx.

Title of the Project:
Unraveling the molecular mechanism of
IncRNAs involvement in Glioblastoma

Institute: AIB

Principal Investigator: Dr. Amit Kumar Pandey
Sponsor Agency: DST- RSF

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 71,74,032/-

Title of the Project:

Identifying the role of P53 regulated long
non-coding RNAs (LncRNAs) by Crispr/Cas9 in
ovarian cancer

Institute: AIB

Principal Investigator: Dr. Amit Kumar Pandey
Sponsor Agency: ICMR

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 59,97,000/-

Title of the Project:

Fabrication of the portable low cost
point-of-care optical device for the screening
of thalassemic career

Institute: AIB

Principal Investigator: Dr.Ranjita Ghosh Moulick
Sponsor Agency: DST

Duration of Project (In Yrs): 2 Years

Sanction Amount in INR: Rs. 14,60,000/-

24

Title of the Project:

A nanobionic approach for enhancement of
plant photosynthesis and growth by augmenting
chloroplast mediated photon absorption’

Institute: AIB

Principal Investigator:
Dr. Sumistha Das & Dr. Nitai Debnath

Sponsor Agency: DST
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 45,50,000/-

Title of the Project:

Developing small molecule inhibitors to target
non-genomic androgen signalling and elucidating
the role of GPR56 in Prostate Cancer

Institute: AIB

Principal Investigator: Dr. Gargi Bagchi
Sponsor Agency: DST-SERB

Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 46,37,570/-

Title of the Project:

Mitigating the impact of antifungal resistance
in the emerging pathogen candida auris by
piggybacking its peptide permease as an
antifungal delivery system

Institute: AIB

Principal Investigator: Dr. Atanu Banerjee
Sponsor Agency: DST

Duration of Project (In Yrs): 2 Years
Sanction Amount in INR: Rs. 32,32,312/-

Title of the Project:

Experimental validation of pre-identified
candidate genes regulating protein storage
in chicphea seeds

Institute: AIB

Principal Investigator: Dr. Kaustav Bandyopadhyay
Sponsor Agency: SERB

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 31,99,735/-

Title of the Project:
DNA biosensor for the diagnosis of
Leptospirosis

Institute: AINT

Principal Investigator: Dr. Ankur Kaushal
Sponsor Agency: ICMR

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 12,39,000/-

Title of the Project:
Electrochemical DNA sensor for the
diagnosis of Scrub Typhus

Institute: AIB

Principal Investigator: Dr.Ankur Kaushal
Sponsor Agency: DST, SYST

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 18,69,560/-

25
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Title of the Project:
Identify Disease gene association using
Google's Tensor Flow

Institute: AIB

Principal Investigator: Dr. Alok Srivastava
Sponsor Agency: ICMR

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 33,05,700/-

Title of the Project:

Understanding Wnt Pathway and LncRNAs
interaction for the identification of novel therapeutic
targets in triple-negative breast cancers

Institute: AIB

Principal Investigator: Dr. Amit Kumar Pandey
Sponsor Agency: DST

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 37,78,179/-
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Title of the Project:

Development of rare earth ions doped borate
nanophosphors for solid state lighting and
radiation dosimetry devices

Institute: ASAS

Principal Investigator: Dr. Ankush Vij
Sponsor Agency: Rl Nano tech India
Duration of Project (In Yrs): 1 Year

Sanction Amount in INR: Rs. 2,30,000/-

Title of the Project:
Investigating of the role of Lnc RNAPANDAR in
the progression and metastasis of ovarian cancer

Institute: AIB

Principal Investigator: Dr. Amit Pandey
Sponsor Agency: ICMR-EMR
Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 30,00,000/-

Title of the Project:
System level meta-analysis of Type 2Diabetes
to identify key regulator

Institute: AIB

Principal Investigator: Dr.Alok Srivastava
Sponsor Agency: ICMR

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 70,00,000/-
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Title of the Project:

DHR-Identification of Sphingolipid-based
Biomarkers for Triple Negative Breast Cancer
(TNBC) and Luminal A Patients and
their72Clinicopathological Correlation”
Proposal id (GIA/2019/000170/PRCGIA)

Institute: AIB

Principal Investigator: Dr. Ujjaini Dasgupta
Sponsor Agency: ICMR

Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 47,00,000/-

Title of the Project:

A low cost portable microfluidics embedded on
chipr RT-PCR and microelectrode array coupled
point-of care optoelectronic device for large scale
screening of emerging viral disease like SARS COV2

Institute: AIB

Principal Investigator: Jaydeep Bhattacharya,
Ravi Tandon, Dr. Ranjita Ghosh Moulick,
Sameer Gulati, Subrata Sarkar and Souvik Pal

Sponsor Agency: BIRAC-DBT
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 90,00,000/-

Title of the Project:

PG Teaching in Biotechnology (M.Sc. in
Biotechnology) approved by DBT for GAT-B
national based admissions

Institute: AIB

Principal Investigator: Dr. Rajendra Prasad
Sponsor Agency: DBT

Duration of Project (In Yrs): 5 Years
Sanction Amount in INR: Rs. 1,30,00,000/-

Title of the Project:

Fabrication of Realtime in plantabiosensors
for pre-symptomatic detection of heavy metal
toxicity

Institute: AIB

Principal Investigator: Dr.Ranjita Ghosh Moulick
and Kaustav

Sponsor Agency: DBT
Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: 60,00,000/-

Title of the Project:

To study the dynamics of sickling inside blood
capillary mimicking microfluidic system to
fabricate a portable point-of-care electronic
device for the detection of sickle cell disease

Institute: AIB

Principal Investigator: J. Bhattacharya,
R.Ghosh Moulick and R. Chhabra

Sponsor Agency: ICMR-AEST
Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 10,00,000/-

Title of the Project:

Human lacrimal gland regeneration: a study of
the existing technological advancements and
development of next generation solutions by
tissue engineering and regenerative medicine,

Institute: ASET

Principal Investigator: Dr. Vimal Kishor Singh
Sponsor Agency: SERB

Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 43,67,388/-

27

Title of the Project:

Differential Inhibition of Visfatin-PAK4 as a
Novel Strategy inEsophageal Squamous Cell
Carcinoma for Therapeutic Purpose

Institute: AIB

Principal Investigator: Manoj K Kashyap,
Dr. Suresh Kr. Kalangi and Tessy Maliekal

Sponsor Agency: ICMR
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 45,00,000/-

Title of the Project:

Novel drug molecule discovery from Cannabis
sativa and the irtherapeutic use as
nanomedicine in pain management and non-
healing ulcers had been approved

Institute: ASCI

Principal Investigator: Dr. Suresh Kr. Kalangi
Sponsor Agency: Stem Max Pvt. Ltd. India
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 40,00,000/-

Title of the Project:

Identification of biomarker candidate for early
diagnosis of myocardial reperfusion injury and
reoccurrence centralizing GSK3[ using metanalysi

Institute: AIP

Principal Investigator: Dr.Arun Kumar,
Dr Satish Sardana

Sponsor Agency: ICMR-EMR
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 49,00,000/-
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Title of the Project:

Development of on spot diagnostic kit for
COVID19 based on RT-LAMP Integrated
CRISPR-Cas technique

Institute: AIB

Principal Investigator: Dr. Saif Hameed
Sponsor Agency: BRNS

Duration of Project (In Yrs): 1 Year

Sanction Amount in INR: Rs. 16,56,550/-

Title of the Project:
DBT-BUILDER Level-l

Institute: AIB

Principal Investigator: Dr. Rajendra Parsad
Sponsor Agency: DBT

Duration of Project (In Yrs): 5 Years

Sanction Amount in INR: Rs. 1,60,00,000/-

Title of the Project:
DBT Skill Vigyan Programme under state
partnership in Life Science and Biotechnology

Institute: AIB

Principal Investigator: Dr. Rajendra Parsad
Sponsor Agency: DBT

Duration of Project (In Yrs): 5 Years
Sanction Amount in INR: Rs. 1,23,00,000/-

Title of the Project:

Insights into the efflux pump arsenal of the
emerging pathogen C.auris and its implication
in high order of antifungal resistance and virulence

Principal Investigator: Dr. Atanu Banerjee, Co-PI
Dr. Andrew M. Lynn, Dr.Rajendra Prasad

Sponsor Agency: DBT
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: 54,89,236/-

28

Title of the Project:
A Mass Spectrometric Approach to Unravel the
Landscape of Sphingolipids as Major Signaling

Determinants of Drug Resistance and Virulence
in Emerging Human Fungal Pathogen Candida auris.

Institute: AIB

Principal Investigator: Dr. Rajendra Parsad,
Co-PI, Dr. Atanu Banerjee, Dr. Ashutosh Singh

Sponsor Agency: DBT
Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 84,25,600/-

Title of the Project:
Novel Nanoarchitectures for selective
multistep catalysis

Institute: ASAS

Principal Investigator: Dr. Anirban Das
Sponsor Agency: SERB-DST

Duration of Project (In Yrs): 3 Years
Sanction Amount in INR: Rs. 18,30,000/-

Title of the Project:
Regulation of ribosome biogenesis and SOS
response by cyclic di-AMP in Mycobacterium

Institute: AIB

Principal Investigator: Dr. Krishna Murari Sinha
(P1), Dr Aneesh Kumar NIl (CO-PI)

Sponsor Agency: SERB
Duration of Project (In Yrs): 3 Years

Sanction Amount in INR: Rs. 57,86,258/-
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oz [l I I I
2015 2016 2017 2018 2019 2020 2021

EQUIPMENT PURCHASED FROM ONGOING FIST

FACILITY DEPENDENT PROJECTS

AB SCIEX QTERAP 4500 SYSTEM, SCIEX

Differential Thermal Analyzer (DTA) along with essential accessories, PERKIN ELMER
HPTLC, CAMAG

AKTA Pure with cold cabinet, GE

Low Temp shaker/incubator, KUHNER

HPE DL380 16G 8SFF Server, HP Pavilion Laptop (15-CX0144TX), TVS-682-i3-8G Qnap NAS
ETC., EACEA (CABCIN), SIMBIAN SYSTEMS

Centrifuge And PCR Machine, EPPENDORF
Chemi Doc, DB, BIO-RAD

Inverted Research Microscope, CARL ZEISS

Real Time PCR (3) , BIO-RAD(1) , EPPENDOREF (1),
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Fluorescent Microscope, OYLUMPUS CORPORATION
RIUS Spectrometer RI INSTRUMENTS AND INNOVATION INDIA
Centrifuge 5804 and Excella E24 bench top incubator, EPPENDORF

REFRIGERATOR

MATLAB and Toolbox, INTEGRATED PROGRESSIVE TECHNOLOGY
CO2 incubator (4) with CO2 cylinder and Regulator, (1), KELVIN LIFESCIENCES, DBT THERMO (2),

EPPENDORF (1)

Microscope with camera, OLYMPUS

Server PowerEdge, DELL, DELL THROUGH ARROW PC
Oxygen Electrode System, HANSATECH INSTRUMENTS, UK
Nanodrop (2), GINGER SCIENCE PVT. LTD.(1) THERMO (1)

Plant growth chamber, A M BIOTECH
Freezer (2), EPPENDORF (1) , -THERMO (1)

Incubator, Shaker, Vortex Mixture, LACZENE BIOSCIENCE(!), DBT, LABNET (1)
Fluorescence Phase Contrast Microscope, CHEMPEX INDUSTRIES (TOWA OPTICS INDIA PVT LTD)

Dell laptop, HP laptop, AMAZON
-80-degree Freezer, THERMO
Fast Prep, MP BIOMEDICALS INDIA PVT. LTD.

Potentiostat/Galvanostat with Impedance analyzer, SYST CLASS ONE SYSTEMS S&T PVT. LTD.
Vacuum Thermal Coating Unit, SCIENTIFIC & ANALYTICAL INSTRUMENTS

PCR Thermocycler, DISCOVERY BIONICS
Elisa Reader, BIO-RAD

PCR machine, EPPENDORF

Biosafety cabinet, LABQUIP

UV Visible Spectrophotometer, PERKINELMER PTE LTD, SINGAPORE

Ferroelectric Loop Tracer, MARINE INDIA
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LCMS Q-TRAP Mass-spec Modular Spectrometer

[

STA 8000

Zetasizer Nano-Series AKTA FPLC system
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PUBLICATION RESULTING USE OF CIRF FACILITIES

CIRF Initiated

Nanodrop spectrophotometer
722
| o ° g - 406

2015 2016 2017 2018 2019 2020 2021

PUBLICATION RESULTING USE OF CIRF FACILITIES

1. The E-helix is a central core in a conserved helical bundle involved in Nucleotide binding and
transmembrane domain intercalation in the ABC transporter superfamily, Poonam Vishwakarma,
Atanu Banerjee, RituPasrija, Prasad R, Andrew Lynn, (International Journal of Biological
Macromolecules).(127)95-106(2019) https://doi.org/10.1016/j.ijbiomac.2019.01. 030.

HPTLC Fluorescence microscope

2. Vacuolar sequestration of azoles: A novel strategy of azole antifungal resistance conserved across
pathogenic and non-pathogenic yeast. Khandelwal Nitesh,WasiMohd,Nair, Remya, Gupta Meghna,
Mondal Alok Gaur Naseem, Prasad R. (Antimicrobial Agent and Chemotherapy).(63) 3e01347-18
(2019)

3. Information theoretic measures and mutagenesis identify a novel linchpin for substrate specificity
inan ABCG family exporter Cdr1p, Atanu Banerjee, Poonam Vishwakarma, Antresh Kumar, Andrew
M. Lynn and Prasad R, (Archives of Biochemistry and Bipphysics).S0003-9861(18)30877-4, 2019
DOI:10.1016/j.abb.2019.01.013.

4. Emerging mechanisms of drug resistance in Candida albicans,Prasad R, Atanu Banerjee and
Remya Nair, invited contribution in Book “Yeast in Biotechnology and Human Health (Molecular
and Subcellular Biology),58 ,135153, (2019)https://link.springer.com/chapter/10.1007/978-3-
030-13035-06.

PCR machine RT-PCR machine Cold centrifuge
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12.

13.

14.
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Lipidomics Approches: Applied to the Study of Pathogenesis in Candida Species, Prasad R and
Ashutosh Singh invited contribution in Book “Yeast in Biotechnology and Human Health ",
(Molecular and Subcellular Biology),978-3-030-13035-0,(58),195-215, (2019)
https://link.springer.com/ chapter/10.1007/978-3-030-13035-08.

ABC Transporter Genes show upregulated expression in Drug-Resistant clinical isolates of candida
auris: A Genome-WideCharacterization of ATP-Binding cassette (ABC) Transporter
Genes.MohdWasi,Nitesh Kumar Khandelwal, Alexandor J Moorhouse,RemyaNair, Poonam
Vishwakarma, Gustravo Bravo Ruiz,Zoe K Ross, AlexandorLorenz, Shivaprakash K
Rudramurthy,ArunalokeChakraborty,Andrew M Lynn,Alok K Modal,Nell A R Gow,Prasad
R.(Frontierin Microbiology) (10),1445(2019) https://doi.org/10.3389/fmicb.2019.01445

Multidrug transporters of Candida speciesinclinical azole resistance.Prasad R, Remya Nair, Atanu
Banerjee, (Fungal Genetics & Biology), 11;132:103252. (2019)https://doi.org/
10.1016/j.fgb.2019.103252.

PDR-like ABC systems in pathogenic fungi. Alexis Moreno, Atanu Banerjee, Prasad R, Pierre Falson,
(Researchin Microbiology)170,417-425, 2019) https://doi.org/10.1016/j.resmic.2019.09.002

Molecular studies of NAD- and NADP- glutamate dehydrogenases decipher the conundrum of
yeast-hypha dimorphism in zygomycete Benjaminiella poitrasii. Pathan EK, Ghormade V, Panwar
S, Prasad R, Deshpande MV.(FEMS Yeast Res).2019 Oct 3.pii:foz074.d0i:10.1093/femsyr/fo z074

Cdrlp highlights the role of the non-hydrolytic ATP-binding site in driving drug translocation in
asymmetric ABC pumps. Banerjee A, Moreno A, Khan MF, Nair R, Sharma S, Sen S, Mondal AK, Pata
J, Orelle C, Falson P, Prasad R. (BiochimBiophys Acta Biomembrane). 1862,183131, (2020).
https://doi.org/10.1016 /j.bbamem.2019.183131

Cholic Cholic-Acid-Derived Amphiphiles Can Prevent and Degrade Fungal Biofilms. Gupta
R,Thakur J,PalS,Mishra D,Rani P, Kumar S,Saini A, Archana Singh,Kavita Yadav,Aasheesh
Srivasta,Prasad Yavvari PS, Vedantham M, Singh A, SrivastavaA,PrasadR,BajajA.(ACS Appl
Biomater). (2020) https://dx.doi.org/10.1021/acsabm.9b01221

Structural heterogeneity in RNA recognition motif 2 (RRM2) of TAR DNA-bindingprotein 43(TDP-
43):Clueto amyotrophic lateral sclerosis,Amresh Prakash,\Viajy Kumar,Andrew Lynn, Prasad
R.Journal of Biomolecular Structure & Dynamics.739 -11021538-0254 (2020)
DOI:10.1080/07391102.2020.17144 81.

In vitro characterization, ADME analysis, and histological and toxicological evaluation of BM1, a
macrocyclic amidinourea active against azole-resistant Candida strains.Francesco Orofino,
Giuseppina l,Truglio,Diego Fiorucci,llaria D’Agostino ,Matteo Borgini, Federica Poggialini,Claudio
Zamperini ,Elena Dreassi, Laura Maccari, Riccardo Torelli, Cecilia Martini, Micaela Bernabei,
Jacques F. Meis, Nitesh Kumar - Khandelwal, Prasasd R, Maurizio Sanguinetti, Francesca Bugli,
Maurizio Botta. International Journal of Antimicrobial Agents 55,105865 (2020) https://doi.org/
10.1016/j.ijantimicag.2019.105865

Nanomaterial assisted - mass spectrometry: an evolving cutting-edge technique. Ashutosh Singh,
Nitin Bhardwaj, Prasad R, Springer Nature, 453-464, 2020 (Book Chapter),
https://link.springer.com/chapter/10.1007/978-981-32-9898-919
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Background of membrane lipids, Ashok Kumar, Atanu Banerjee and Ashutosh Singh and RPrasad ,
in “ Analysis of Membrane Lipids’ eds .Prasasd R and Ashutosh Singh, Springer Verlag,1-11, 2020
(Book Chapter) https://doi.org/10.1007/978-1-0716-0631-5_1

Assessment of Antifungal Resistance and Associated Molecular Mechanism in Candida Albicans
Isolates from Different Cohorts of Patients in North Indian State of Haryana. Ashok Kumar, Remya
Nair, Mohit Kumar, Atanu Banerjee, Arunaloke Chakrabarti, Shivaprakash M Rudramurthy,
Ruchika Bagga, Naseem A Gaur, Alok K Mondal, R Prasad. Folia Microbiologica (Praha). 65, pages 7
47-75426.March (2020) DOI: 10.1007/s12223-020-00785-6

A homologous overexpression system to study roles of drug transporters in Candida glabrata.
Kumari, Sonam; Kumar, Mohit; Khandelwal, Nitesh; Pandey, Ajay; Bhakt, Priyanka; Kaur, Rupinder;
R Prasad; Gaur, Naseem. FEMS Yeast Research,2020 Junl ;20(4):foaa032.d0i:10.1093/femsyr/
foaa 032

A detailed lipidomic study of human pathogenic fungi Candida auris. Shahi G, Kumar M, Kumari S,
Rudramurthy SM, Chakrabarti A, Gaur NA, Singh A, Prasad R. FEMS Yeast Res. 2020 Sep
1;20(6):foaa045. doi: 10.1093/femsyr/foaa045.

Sphingolipidomics of drug resistant Candida auris clinical isolates reveal distinct sphingolipid
species signatures. Mohit Kumar; Ashutosh Singh, Sonam Kumari, Praveen Kumar, Mohd. Wasi,
Alok K Mondal, Shivaprakash M. Rudramurthy; Arunaloke Chakrabarti; Naseem A. Gaur, Neil A. R.
Gow, Prasad R, BBA - Molecular and Cell Biology of Lipids, 2020, 1866(1):158815. doi:
10.1016/j.bbalip.2020.158815. Epub Sep 15 (2020).

Secretome produced by a newly isolated Aspergillus flavus strain in engineered medium shows
synergy for biomass saccharification with a commercial cellulase, Mohit Kumar, Ajay Kumar
Pandey, Sonam Kumari, Shahid Ali Wani, Shaik Jakeer, Rameshwar Tiwari, Prasad R and Naseem
Gaur, Biomass conversion and Biorefinery,2020, https://doi.org/10.1007/5s13399-020-00935-3

Deletion of pgigeneinE. coliincreases tolerance to furfural and 5-hydroxymethyl furfural in media
containing glucose-xylose mixture. Syed Bilal Jilani, Chandra Dev, Danish Egbal, Kamran Javed,
Prasad R, Syed Shams Yazdani, Microb Cell Fact 19, 153 (2020) https://doi.org/10.1186/512934-
020-01414-0

Identification of Genome-Wide Alternative Splicing Events in Sequential, Isogenic Clinical Isolates
of Candida albicans Reveals a Novel Mechanism of Drug Resistance and Tolerance to Cellular
Stresses" by Suraya Muzafar, Ravi Sharma, Abdul Shah, Naseem Gaur, Ujjaini Dasgupta, Neeraj
Chauhan, and Prasad R. m Sphere(2020)Aug12;5(4):e0060 8-20.d0i:10.1128/mSphere .00608-
20.

Protonophore FCCP provides fitness advantage to PDR-deficient yeast cells. Galkina KV,
Finkelberg JM, Markova OV, Azbarova AV, Banerjee A, Kumari S, Sokolov SS, Severin FF, Prasad R,
Knorre DA.J BioenergBiomembr. 2020 Oct;52(5):383-395. doi: 10.1007/s10863-020-09849-1.
(2020).

24. Do multiple drug resistance transporters interfere with cell functioning under normal conditions?

Dmitry A. Knorre, Kseniia V. Galkina, Tatiana Shirokovskikh, Atanu Banerjee, Prasad R.
Biochemistry (Moscow), 2020, Vol. 85, No. 12, pp. 1560-1569 doi: 10.1134/50006297920120081
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Identifying the natural polyphenol catechin as a multi-targeted agent against SARS-CoV-2 for the
plausible therapy of COVID-19: an integrated computational approach.Mishra CB, Pandey P,
Sharma RD, Malik MZ, Mongre RK, Lynn AM, Prasad R, Jeon R, Prakash A. Brief Bioinform.doi:
10.1093/bib/bbaa378.(2020)

ABCG2; A new fold of ABC exporters and a whole new bag of riddles In: Advances in Protein
Chemistry and Structural Biology: A. Banerjee, A. Moreno, J. Pata, P. Falson,Prasad R APCSB
Volume 123 Transporter proteins. 2021 D0I:10.1016 /bs.apcsb.2020.09.006

Multiple roles of ABC transportersin yeast, Sonam Kumari, Mohit Kumar, Nassem K Gaur, Prasad R
150,103550 Fungal Genetics and Biology(2021) doi: 10.1016/j.fgh.2021.103550..

ABC-finder: A containerized web server for the identification and topology prediction of ABC
proteins, Poonam Vishwakarma, Naveen Kumar Meena, Prasad R, Andrew M Lynn,Atanu Banerjee,
BBA-Biomembranes,1863-183640, (2021) DOI:10.1016/j.bbamem.2021.183640

Directed Mutational Strategies Reveal Drug Binding and Transport by the MDR Transporter of
Candida albicans, Atanu Banerjee, Jorgaq pata, Suman Sharma, Brian C Monk ,Pierre Falson,
Prasad R, Journal of Fungi,7-68 (2021) DOI: 10.3390/ jof7020068

Functional and Comparative Analysis of Centromeres Reveals Clade-Specific Genome
Rearrangements in Candida auris and a Chromosome Number Change in Related Species,mbio-
Awasthy Narayanan, Rakesh Netha, vadnala, Promit Ganguly, Pavitra Selva kumar, Shivapraksh M
Rudramurthy, Prasad R, Arunkaloke Chakraborty, Rahul Sidharthan,Kaustav Sanyal, mBio,12-3
€00905-2,(2021) DOI: 10.1128/mBi0.00905-21

Sphingolipidomics of drug resistant Candida auris clinical isolates reveal distinct sphingolipid
species signatures,Mohit Kumar,Ashutosh Singh, Sonam Kumari,Praveen Kumar, Mohd Wasi,Alok
K Mondol,Shivapraksh M Rudramurthy, Arunaloke Chakraborty,Naseem K Gaur,Neil AR
Gow,Prasad R,BBA Molecular and cell Biology of Lipids 1866-158815,(2021) DOI:
10.1016/j.bbalip.2020.158815

Novel proton exchange membranes based on PVC for Microbial Fuel Cells (MFCs), journal Journal
of Polymer Engineering,Kumar Gaurav, Ram Singh, Brajesh Kumar Tiwari, Richa Srivastava vol.39
https://doi.org/10.1515/ polyeng-2018-0276

Enlightening Food Application and Mega Health Benefits of Sesamum indicum L,
Int.J.Curr.Microbiol.App.Sci (2019) 8, Amandeepl* , Manju Sharma and Vinod Kumar,\Vol-
8,review-Articlehttps://doi.org/10.20546/ijcmas.2019.801.23

Biomedical nano tools: A new paradigm for immunoassays and immune detection, Current
Nanomedicine(Formerly: Recent Patents on Nanomedicine), Sumistha Das Volume 9,
Nov2,2019,pp.98107(10)DOI:https://doi.org/10.2174/2468 187309666190207145845

Altered drug efflux under iron deprivation unveils abrogated MmpL3 driven mycolic acid transport
and fluidity in mycobacteria, Biometals,Pal R., Hameed, S., Fatima, Z. 2019 Feb;32(1):49-63. doi:
10.1007/s10534-018-0157-8
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Bi-functionalization of glass surfaces with poly-I-lysine conjugated silica particles and
polyethylene glycol for selective cellular attachment and proliferation, Jindal, A., Yadav, N., Dhar,
K., Moulick, R.G., Bhattacharya, J. Journal of Materials Science, 54, pages2501-2513(2019)
https://doi.org/10.1007/s 10853-018-2950-8.

Fusarium solani causing stem rot and wilt in Lucky bamboo,SM Paul Khurna and Narendra Kumar,
Indian Phytopathology,volume 72, pages 367-371 (2019), https://doi.org/10.1007/s42360-019-
00119-8

Development and utilization of gyrA and gyrB gene-based diagnostics for the phytoplasma
classified under 16Sr | group in plants and insects, Madhupriya, Aundy Kumar, G. P. Rao and
S.M.Paul Khurana, 3Biotech, volume,177(2019) https://doi.org/10.1007/s13205-019-1706-8

Molecular docking studies and GC-MS analysis of the antimicrobial compounds isolated from
leaves of Moringa oleifera, SM Paul Khurna and Shikha Khandelwal, Medicinal Plants -
International Journal of Phytomedicines and Related Industries, vol 11 page 95-103
http://dx.doi.org/10.5958/0975-6892.2019.00004.2

Genetic Diversity Of Lesser Grain Borer, Rhyzopertha Dominica (Fabricius) From North India And
Other Geographical Locations As Revealed By Cytochrome C Oxidase | Gene,Manju Sharmal, S.
Subramanian2, Chitra Srivastava2 and S. M. Paul Khurana Biochem. Cell. Arch. Vol.
19,No.1,pp.519-528,2019t:https://www.researchgate.net/ publication/336232231

Study On Water Quality Of Hindon River (Tributary Of Yamunariver),D Kumar,Vkumar and
Sangeeta Kumari,RJC,vol.11Page1477-1484,http://dx.doi.org/10.31788/RJC.2018.1143075

Effect of Hindon River Water on Seed Germination of Mung Bean (Vigna radiata), Black Gram
(Vigna mungo) & Wheat (Triticum aestivum) In vitro, D KumarV kumar and Sangeeta
Kumari,Oriental Journal of chem,Vol.34,http://dx.DOl.org/10.1 3005/0JC/340553.

Entomotoxic efficacy of aluminium oxide, titanium dioxide and zinc oxide nanoparticles against
Sitophilus oryzae (L.): A comparative analysis, Annu Yadav, Nitai Debnath and Sumistha
Das,Journal of Stored Products ResearchVol. 83, 2019,Pages 92-96 https://doi.org/10.1016/
j-jspr.2019.06.003

Ethno-Eco-Chem-Medico and Tissue Culture Knowledge of the Asthma Climber-Antmool
(Tylophora Indica), Narendra Kumar and SM Paul Khurana , International Journal of
Pharmacognosy and Chinese Medicine,Vol3D0I:10.23880 /ipcm-16000162

Simultaneous plant growth promoting and antagonising activities of Bacillus amyloliquefaciens to
control bacterial wilt disease of tomato incited by Ralstonia solanacearum, Dhananjay Kumar
Yadava, Dinesh Singh and Narendra Kumar , Indian Journal of Agricultural Sciences,Vol.892025-
31,https://www.researchgate.net/publication/3432802159626 8-248187-1-SM

XopR T3SS-effector of Xanthomonas oryzae pv. oryzae suppresses cell death-mediated plant
defense response during bacterial blight development in rice,Geeta Verma, Kalyan K Mondal,
Aditya Kulshreshtha, Manju Sharma ,3 Biotech ,9, 272 (2019). https://doi.org/10.1007/s13205-
019-1802-9
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Molecular screening of Zymoseptoria tritici resistance genes in wheat(Triticum aestivum L.) using
tightly linked simple sequence repeat markers, Mekonnen, T.,Haileselassie, T,Kaul, T,Geleta, B.,
Tesfaye, K and Manju Sharma, Eur J Plant Pathol 155, 593-614 (2019).https://doi.org/10.1007/
$s10658-019-01795-y

Toxicity assessment of anatase (TiO2 ) nanoparticles: A pilot study on stress response alterations
and DNA damage studies in Lens culinaris Medik, Khan, Z., Shahwar, D., Yunus Ansari, M.K.,
Chandel, R. and Rahul Chandel, Heliyon. 2019 Jul 13;5(7)doi: 10.1016/j.heliyon.2019.e02069.
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‘Deciphering the potent application of nanobentonite and a Fe203/bentonite nanocomposite in
dye removal: revisiting the insights of adsorption mechanism, Applied Nanoscience, 2021,
https://doi.org/10.1007/s13204-021-01927-z

Vikas Lahariya, Krishna Kumar Pandey, Sanjay J Dhoble, * Structural characterization of starch
capped ZnO nanoparticles”, Journal of Physics, 1913 (2021) 012043, doi:10.1088/1742-
6596/1913/1/012043,2021

Biotechnological Tools for Environmental Sustainability: Prospects and Challenges,
Sangeeta Kumari
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HUMAN RESOURCE DEVELOPMENT

COMPLETED Ph.D. THESIS USING CIRF FACILITY

CENTRAL INSTRUMENT RESEARCH FACILITY (CIRF)

AMITY

Sr. Scholar Supervisor | Thesis Title Convocation
No. Name Name Year
Amit . . . . .
1 Kumar Dr. Vijay V|brat|9n of V|.sco -Elastic 2019
Kumar Plate with Variable Geometry
Sharma
- Prof. (Dr.) Design, Synthgss and
2 Simpi Characterization of Selected
SeemaR. . L 2019
Mehta Novel Coumarin Derivatives
Pathak .
as Anti -Cancerous Agents
Prof. Preparation of Diosgenin
3 Ezlﬁjr SeemaR. Nano colloids to Enhance 2019
Pathak Bioavailability
An Advanced Study of
4 Reeta Dr. Vijay Waiting Line Models in 2019
Bhardwaj Kumar Stochastic and Fuzzy
Environment
. Multi Index, Multi Criteria and
Deepall Dr. Fixed Charge Transportation
5 Suhas Sangeeta g £ 2019
. Problem with Fuzzy
Sarode Singh
Parameter
Prof Development and Evaluation
6 Nirmla . of Novel Chitosan Based
. Joydeep . . 2019
Devi Dutta Nanocomposite Films for
Wound Healing
Offline Signature Verification
7 Charu Jain Prgf. (Pr.) using Artificial Neural 2019
Priti Singh
Network
Optimization of Routing
Dr. Vivek Algorithm in Ad -Hoc Network
£ Meenu Jaglan based on Adaptive Genetic 2019
Algorithm
. Characterisation of
9 AEGE] Dr. A. K. Cylindrical Gate all around 2019
Gupta Raghav

MOSFET
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Sr. Scholar Supervisor | Thesis Title Convocation
No. Name Name Year
Improvement of antagonistic
ability and characterization of
Dhananjay Dr. secondary metabolites of
10 Kumar Narendra Bacillus amyloliquefaciens to 2020
Yadav Kumar manage bacterial wilt of
tomato caused by Ralstonia
solanacearum
Dr. Effect of iron deprivation on
11 Rahul Pal Zeeshan drug resistance of 2020
Fatima Mycobacterium tuberculosis”
Investigation on genetic
relatedness and biochemical
12 Geeta Dr. Manju role of XopR -T3SS effector
. 2020
Verma Sharma protein in Xanthomonas
oryzae pv. oryzae Causing
bacterial blight in rice.
Rahul . Study of Phosphine
13 Kumar g;’altﬂnizju Resistance in Rhyzopertha 2020
Chandel Dominica Infesting Wheat
14 Manisha PriGare: Role of Protei.n Kina'lse Ain
Serzr el Androgen Signalling 2020
Pathway
Dr. Krishna Role of Cyclic Di -AMP in
15 Manikandan K| Murari Mycobacterial Physiology 2020
Sinha and Virulence
. Dr. Ram Ultrasonic and thermo
16 Amit . . .
Kumar Krishna physical properties of 2020
Thakur condensed Material
Dr. Structural and Magnetic
17 Kavita _ Shailendra Propert!es of I?lluted Oxide 2020
Kumari Magnetic Semiconductors for
Kumar . . .
Spintronics Applications
. Prof. Forensic Studies on
18 m:::ha Seema R. Sequence of Strokes & Its 2020
Pathak determination
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CENTRAL INSTRUMENT RESEARCH FACILITY (CIRF)

Sr. Scholar Supervisor | Thesis Title Convocation
No. Name Name Year
Dr. Bulk Transportation Problem
19 Kuldeep Sangeeta and its Variants with Fuzzy 2020
Singh Parameter
Dr. Sunita Mathematical Modelling of
20 Nisha o the Epidemiology of Malaria 2020
Daniel
and Dengue
21 | Ved Prof. (Dr) | ‘nalysis and design of
e o Microstrip antenna for 2020
Prakash Priti Singh : -
wireless Applications.
22 Ganesh Dr. Vivek An Investigation of on
Gupta Jaglan Demand power Management 2020
P & in AD Hoc Wireless Network
E?ItaerL Dr Development of Secure
3 Kumari Khushboo AODV Protocol for HanQIlng 2020
Ranchhod Tripathi Network Layer Attacks in
. P Wireless Ad hoc Networks
bhai
24 Rashmi Dr. Vivek Optl.m|zat|.on of Soft‘ware
Goval Jaglan Testing Using Genetic 2020
y g Algorithm
"Insights into Mycobacterium
. Dr. Ravi tuberculosis dormancy
25 Malo?l Datta adaptation in axenic culture 2021
Nandi . .
Sharma and intracellular milieu from
Transcriptome analysis"
Analysis of major pollutant in
Dr. Hindon river (tribu tary of
A2 Eﬁﬁqpaark Sangeeta Yamuna) and it's 2021
Kumari bioremediation by microbial
contortium
Isolation, Characterization
Prof. and Adjuvant Potential of
27 Rajesh M Rajendra Poly -a-L-glutamine from Cell 2021
Prasad Wall of Mycobacterium

tuberculosis H37Rv
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Sr. Scholar Supervisor | Thesis Title Convocation
No. Name Name Year
Molecular epidemiology,
Prof fungi biome and resistome
28 Ashok . and fungalisolates recovered
Rajendra . . 2021
Kumar from different cohort of patients
Prasad . .
from hospitals in Haryana
Deepika Dr. fsr': p:t:iﬁ:ir?;ulii;); atible
29 | Kulshresht | Narendra | o paublea . 2021
interactions in wheat -
ha Kumar .. .. . e
puccinia striiformis f.sp.  tritici
Dr. Antimycobacterial potential
30 Sharda Zeeshan of Vanillin & Geraniol against 2021
Sharma . .
Fatima Mycobacterium
Julie Dr. Garei Identification of molecular
31 Pratibha ' .g targets for the treatment of 2021
. Bagchi
Singh prostate cancer
Antifungal potential of Terpenoid
32 Shweta Dr. Saif and Alkaloid compounds against
Singh Hameed 33 human fungal pathogen, 2021
Candida alb34icans
Relia 35bility analysis of
33 Sunil Dr. Vijay repairable systems 36 with 2021
Bhardwaj Kumar respect to maintenan 3738 ce
performance management
Dr. Synthesis & Characterization
34 Preeti Chander of Lead Based Disordered 2021
Shekhar Multi Ferric Ceramics
Analytical and numerical
solution of Burgers; and time
35 Monika Dr. .Nahld depen.dent.dlffe'rentl'al 2021
Fatima equations in fluid using the
homotopy perturbation method
Dr. A Petri Net Based Approach 2021
36 Sonal Karamijit for Modelling and Simulation
Dahiya Kaur of Energy Consumption in
Sekhon Wireless Sensor Networks
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AMITY

Sr. Scholar Supervisor | Thesis Title Convocation
No. Name Name Year
Developing a model for
Quinton Prof. P. B. systematic research,
37 Chamunorwa | Sharma development and
Kanhukamwe commercialisation of 2021
intellectual property - A
crucial analysis of Harare
Institute of Technology
. Dr. Handling unknown attacks
38 AthShek. Khushboo through intrusion detection 2021
Kumar Jain . .
Tripathi system
. . Tuning of PID controllers for
39 Manjeet Dr. Anil speed control of the drive 2021
Kaur Kumar . . .
using evolutionary algorithms
Edrnu.nd _ B, Feesh Mgltlstage gearbox.de.5|gr?
40 Shingirayi using advanced optimization 2021
. Arora .
Maputi techniques
Installation and cleaning
41 Kudzanayi Dr. Rajesh cycle optimization for fouling 2021
Chiteka Arora mitigation in non-tracking
commercial Solar PV plants

ONGOING Ph.D. THESIS USING CIRF FACILITY

Sr.

No.

Scholar Name

Supervisor Name

Batch

Kusum Yadav

Dr. Rajendra Prasad
Professor, Amity Institute of 2019
Biotechnology

Sonu Yadav

Dr. Zeeshan Fatima

Associate Professor, Amity 2019
Institute of Biotechnology

Praveen Kumar

Dr. Rajendra Prasad
Professor, Amity Institute of 2019
Biotechnology
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:’; Scholar Name Supervisor Name Batch
Dr. Rajendra Prasad
4 Raj Laxmi Yadav Professor, Amity Institute of 2019
Biotechnology
. . Dr. Jinny Tomar
E N L mE Assistant Professor Ats
Dr Amit Pandey,
6 Kansara Samarth Assistant Professor, Amity 2019
Institute of Biotechnology, Haryana
Dr. Gargi Bagchi,
7 Anshu Yadav Associate Professor, Amity 2019
Institute of Biotechnology
8 Trishana Pani Dr. Ujjaini Dasgupta 2019
9 Himanshu Dr. Saif Hameed, Associate
Professor, Amity Institute of 2019
Sharma .
Biotechnology, Haryana
10| Devashish Mehta Dr. Ujjaini Dasgupta 2019
11 . - Dr. Bhuvnesh Yadav
Shivam Saini Assistant Prof, ASAS, AUH 2019
12 . Dr. Sudeshna Ghosh
Pooja Associate Prof, ASAS, AUH 2019
. Dr. Preeti Thakur, HOD
13| Deepika Physics, ASAS, AUH e
. Dr. Dimple Singh, Assistant
18 Priya Goel Professor, ASAS, AUH 2019
Dr. A. K. Yadav, HOI, Amity
15| Ritu Malik School of Applied Sciences, 2019
AUH
. Dr. Preeti Thakur, HOD
B Shilpa Physics, ASAS, AUH 2019
Dr. Ayana Bhaduri,
17| Pinky Yadav Assistant Professor, Amity 2019
School of Applied Science
. Dr. Vikas Lahariya,
18| Vandana Rani Assistant Professor, ASAS, AUH 2019
Dr. Joydeep Dutta, Professor,
19| Durga Yadav Amity School of Applied Science 2019
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Sr.

AMITY

No Scholar Name Supervisor Name Batch
. Dr. Richa Rohatgi, Assistant
20 | Monika K Prof, ASAS. AUH 2019
Dr. A. K. Yadav, HOI, Amity
21 | Neelum Kumari School of Applied Sciences, 2019
AUH
Dr. Monika Vats, Assistant
22 | Neha Kuhar Prof, ASAS, AUH 2019
. Dr. Sudeshna Ghosh,
23 | Rekha Kumari Associate Prof, ASAS, AUH 2019
. Dr. Richa Rohatgi, Assistant
24 | Taruna Lodhi Prof, ASAS, AUH 2019
Dr. Jyotsna Sharma,
23 | Meena Yadav Associate Prof, ASAS, AUH 2019
Mohan Ganpatrao Dr. Sanjeev Sharma,
48 Bodkhe Associate Professor 2019
Dr. Shalini Bhasker Bajaj,
27 | Bhavna Galhotra Professor, Amity School of 2019
Engineering of Technology
Dr. Shalini Bhasker Bajaj,
28 Nargsh Kumar Professor, Amity School of 2019
Dahiya .
Engnering of Technology
K.N. Sanjeev Dr. Sanjeev Sharma,
29 Kumar Associate Professor 2019
30 | Patil Anant Arun Dr. S.N Sridhara 2019
31 | Sukhvir Yadav Dr. Sanjeev Sharma, 2019
Associate Professor
Dr. Ravi Dutt, Assistant
32 | Ajeet Kumar Professor, Amity Institute of 2019
Biotechnology
Dr. Alok Kumar, Assistant
33 | Jasmine Kaur Professor, Amity Institute of 2019
Biotechnology
Dr. Ravi Dutt, Assistant
34 | Harsh Sharma Professor, Amity Institute of 2019

Biotechnology

UNIVERSITY
—HARYANA—
ﬁ:;. Scholar Name Supervisor Name Batch
Buipsle Dr. Brijesh Kumar, Associate
35 Professor, Amity Institute of 2019
Pradeep
Nanotechnology
36 | Jyoti Kumari Dr Atul Thakur 2019
37 . . Dr. Debashri Ghosh,
Al S Assistant Professor. 2019
38 | Deepak Kala Dr Ankur Kaushal 2019
Dr. Rajendra Prasad,
39 | Anshu Chauhan Professor, Amity Institute of
Biotechnology 2020
Dr. krishan Murari, Associate
40 | Nisha Goel Professor, Amity Institute of
Integrative Sciences, Haryana 2020
Dr. Kaustav Bandhopadhyay,
Assistant Professor, Amity
4L | Prashant Yadav Institute of Biotechnology,
Haryana 2020
Ahana Dr. Ranjij(a Ghos.h, Assistant
42 e Prof. Amity Institute of
Integrative Sciences, Haryana 2020
hpeidic Dr Amit Pandgy, Assi.stant
43 Vadav Professor, Amity Institute of
Biotechnology, Haryana 2020
Dr Amit Pandey, Assistant
44 | Sonali Pal Professor, Amity Institute of
Biotechnology, Haryana 2020
Dr. Zeeshan Fatima,
45 | Meenakshi Associate Professor, Amity
Institute of Biotechnology 2020
Dr. Sumistha Das, Assistant
46 | Shikha Dhiman Professor, Amity Institute of
Biotechnology, Haryana 2020
Dr. Amresh Prakash,
47 | Indu Kumari Associate Prof., Amity Institute
of Integrative Sciences,
Haryana 2020
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AMITY

Sr.

No Scholar Name Supervisor Name Batch
Dr. Amresh Prakash,
. Associate Prof., Amity Institute
Lol A mit Kumar of Integrative Sciences, Haryana |2020
49 | Deepak Dr. Ranjita Ghosh, Assstant
Kushwaha Professor, Amity Institute of
Integrative Sciences, Haryana 2020
Dr. Manju Sharma, Associate
50 |Megha Yadav Professor, Amity Institute of
Biotechnology, Haryana 2020
51 | Shubhra Sharma AIB 2020
52 | Rosy Khatoon AlIB 2020
53 | Varsha Dahiya AlB 2020
54 | Oindrila Bhattacharjee | AIB 2020
) Dr. A. K. Yadav, HOI, Amity
55 | Chirag Dhankhar School of Applied Sciences, AUH 2020
. Dr. Anupam Vyas, Assistant
26 | Vikas Kumar Prof, ASAS, AUH 2020
57 | Manoj Kumar Dr. Supreet, Assistant Prof,
: ASAS, AUH 2020
. Dr. Jyotsna Sharma,
28 | Rohit Yadav Associate Prof, ASAS, AUH 2020
Dr. Shiv Poojan Kori,
>9 | Naveen Dhull Assistant Prof, ASAS, AUH 2020
Dr. Chander Mohan, Assistant
60 | Meenu Yadav Prof, ASAS, AUH 2020
61 |Bharti Dr. Monika Vats, Assistant
Sheokhand Prof, ASAS, AUH 2020
62 | Sonam Kumari Dr. Preeti Thakur, HOD
Physics, ASAS, AUH 2020
63 | Salvi Anand Dr. Manish Shandilya,
Gatubhai Assistant Prof., ASAS, AUH 2020
. . Dr. Dipti Vaya, Associate
B Priva Kumari Professor, ASAS, AUH 2020
65 | Laxmi Devi Dr. Anirban, Associate Professor,
ASAS, AUH 2020
66 | Komal Dr. Kamal Nayan, ASAS, AUH 2020
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ﬁ:; Scholar Name Supervisor Name Batch
Dr. Supreet, Assistant Professor,
67| Neha ASAS, AUH 2020
. Dr. Vikas Lahariya, Assistant
o8| Rajnee Yadav Prof, ASAS, AUH 2020
. . Dr. Debashree Ghosh,
69 Dimple Bhatia Asst. Prof, ASAS, AUH 2020
. Dr. Jyotsna Sharma,
70| Amit Kumar Associate Prof, ASAS, AUH 2020
Dr. Navneet Lal Sharma, 2020
71 | Sapna Kumari Assistant Professor, Amity School
of Applied Sciences, AUH
72| Reena Kumari Dr. A. K. Yadav, HOI, Amity School
of Applied Sciences, AUH 2020
73 | Neetu Rathi Dr. Anil Kumar, Associate Prof. 2020
74 | Vinod Kumar Dr. Sanjeev Sharma,
Verma Associate Professor 2020
Dr. Khushboo Tripathi,
75 | Sangeeta Rani Assistant Professor, Amity School
of Engineering of Technology 2020
Dr. Khushboo Tripathi,
76 | Sheetal Kaushik Assistant Professor, Amity School
of Engineering of Technology 2020
77 | Vikash Kumar Dr. Karamjeet Kaur 2020
78 | lJiten Dr. Atul Thakur 2020
79 | Dinesh Kumar Dr. Atul Thakur 2020
80 | Saarthak Kharbanda | Dr. Atul Thakur 2020
81 | Mohita Madaan AlISH 2020
82 | Neha Arora AlISH 2020
83 | Vikas Rana AlISH 2020
84 | Manjeet AlISH 2020
85 | Sapna AlISH 2020
86 | Annu Dhankhar AlISH 2020
87 | Jyothi Lakshmi AlIB 2021
88 | Priya AlIB 2021
89 | Akanksha Kumari AlB 2021
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. SKILLING
SI. | scholar Name Supervisor Name Batch
No. « TheCIRFwillregularly organize paid workshops on instrumentations toincrease the skillsets
90 | Tushar Goyal AlB 2021 of the students and researchers along with outside participants. Along with revenue
91 | Prabha ASAS 2021 generation, this will enhance the employability of Amity graduates.
92 | Neetu ASAS 2021 « Theongoing DBT-sponsored M.Sc (BT) program has a mandatory skilling component, which
93 | Neeraj Lather ASAS 2021 will be covered by the instruments of CIRF.
94 Amarf Sharma ASAS 2021 e Our proposal for DBT-Skill Vigyan program has been technically approved by Haryana State
95 | Deepika Dubey ASAS 2021 . . . . . .
— Skill Council and CIRF will be heavily involved in the program (Money release awaited).
96 | Bibi Shaguftah ASAS
Khatoon 2021 e AIB, AUH is in process of initiating a new skill-based program ‘PG-diploma in quality control
97 Gaurav Sharma ASAS 2021 analysis and instrumentation’. The aim of this program will be to generate skilled manpower
98 Rohit Yadav ASAS 2021 with ‘QC specialists in industries’ as target employment. The one-year program is being
designed around the instruments housed at CIRF. We are trying to work with Life Science
99 Sudha ASAS 2021 . . . e .
- - Sector Skill Development Council, Gol for joint certification in this course and the proposal is
100| Anju Rani ASAS 2021 inthefinal stage of approval.
101 | Zomuanpuii ASAS 2021
102 | Varun ASAS 2021 Skilling
103 | Deepika Yadav ASAS 2021 » Workshops and Symposium supported by industry and organized by CIRF
104 | Nisha Yadav ASAS 2021
105 | Arvind Kumar ASAS 2021 —
106 | Aditi Chauhan ASAS 2021 s AMITY UNIVERSITY
107 | Shanu ASAS 2021 SHORT-TERM ——————— HARYANA ————————— CIEX
108 | Ashima Jain ASET 2021 COURSE ON Amity Lipidomics Resea;ch Facility (ALRF), AUH
109 g;z;asii r Renuka ASET 5091 “GENERAL PRINCIPLES Sc(i;ax Cenfre OfS;ceilence, Gugaon, Haryana
110| Mehetre Rupali | ASET OF LIPIDOMICS AND e e il
Vasantrao 2021 PROTEOMICS” . “General Principles of .
111| Anmol Alawadhi | ASET 2021 iy — Lipidomics and Proteomics
112 | Hement Kumar ASET Ee- i AN AR 2010
Upadhyay 2021 RESEARCH FACILITY
113 | Gupta Mayank ASET (ALRF), AMITY
i 22l UNIVERSITY HARYANA
114 | Jyoti Jangir AlISH 2021
115 | Ashish Kumar AlISH AND SCIEX, GURGAON,
Chauhan 2021 HARYANA WAS
116 | Ali Khan AlISH 2021 CONDUCTED
117 | Mohammad AlISH
FROM 25TH TO
Nafees Ansari 2021 o
118 | Athira P Anil AlISH 2021 29" MARCH 2019.
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2" International Symposium "Lipids in the Forefront: A Lot
More to Discover”, was conducted on 12"-13" December 2019

A International Symposium on

Lipids In The Forefront:

"d A Lot More to Discover,

;/.:‘%’

1‘((’ 1‘5) l‘( )i

Organized by: Amltr lnatltutn of Biutnnhnuhgy (AIB),
Amity Institute of Integrative Sciences and Health (AlISH)

Convenor

Rajendra Prasad
Co-gonvenor

Ujjaini DasGupta

Last date for

Abstract submission
Nov15, 2019

Last dote of registration
MNov30, 2019
Registration Fees

Rs. 3000/-
Registration Dotalls
http:iiwerw. amity.edu
Igurgaon

Contact
lipidmeat2012@gmalil.com

1213 December. 2019 at

List of confirmed Speakers

Anand Bachhawat, IISER, India

Judith Berman, Tel Aviv University, Israel
Gaiti Hasan, NCBS, India

Robert Arkowitz, University of Nice, France
Raghu Padinjat, NCBS, India

Freston Mason, Harvard Medical School, USA
Amitabha Chattopadhyay, CCMB, India
Anant K. Menon, Cornell University, USA
Arvind Ramanathan, INSTEM, India

Neera] Chauhan, Rutgers University, USA
Avinash Bajaj, RCB, India

Malathl Srinlvasan, CFTRI, India

Shallza Singh, NCCS, India

Ashutosh Singh, Lucknow University, India
Radhakrishnan Mahalakshmi, ISER, India

AMITY

K. N. Balaji, IISc. India
UNIVERSITY

Gurugram (Manesar)
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2-Days Workshop (18/02/2020 and 19/02/2020) on Principles and
application of Flow Cytometry (FACS) at Central Instrumentation Research

Facility (CIRF), Amity University

AMITY

UNIVERSITY

~— GURUGRAM—

TRAINING WORKSHOP ON

BD FACS Lyric

Central Instrument Research Facility (CIRF],
Amity University Gurugram, Haryana

e RN
E _ 'I' : | ol S L .a-h m” !
‘l.-_ﬂ ; Y b -._'. f 2 |I ‘me |;.
.-,"‘ -; -_ gn ‘Irla I:'r‘ X .: 5
g PO
= :

P.~

59



UNIVERSITY

UNIVERSITY

—HARYANA—

One week Workshop on UPLC and Spectroscopy

£ Amity Institute of Biotechnology (AIB) / Amity Institute of Integrative 1
Sciences and Health (AIISH) / Central Instrument Research Facility (CIRF),
Amity University Haryana
Organizing
One Week Workshop on

CENTRAL INSTRUMENT RESEARCH FACILITY (CIRF)

One-week online workshop (13-17th July 2020) on Microscopy: From basics to advanced

mF | O

Microscopy: From Basics to Advanced

UPLC and Spectroscopy

28" July — 3™ August, 2020

aH™ July: Hasics of Liguld Chromatography & Mass Spectrometry
Mr. Jitesh Thakur and Mr. Hitesh Shrimal, Walers Todia
gtk July: UPLC Technology and sdvancement
Mr. Jitesh and Mr. Jay Komar, Waters India
ao™ July: Spectroscopy tools from Agilent: An Overview
Mr. Partha Sen, Agilent Technologies
g1 Jduly:  Appleation of .'i.'w-,-qru-u,'nph- Toals for Analveing Molecular Interasction

. 7 A Fabdad, Agitent Technologies
3™ Augusts The Science behind Fluorescence Spoctroscopy
Dy, Soblyan Sen, Jaowaharls] Sebru Universits
13th July: Basics of light and fluorescence microscopy
14th July: Basics of confocal microscapy
Crganizers: Spevial Thanks o

Ertshnag Muran Sinha
Mitm Debnath
Atnrnu Banerjes

Saurabh Sharma WC]‘I'E{'S ' ﬁgilﬂju

15th July: Electron microscopy and applications

16th July: Working with tissue samples

Registration is free (A payment of
Rs 500/- is required to obtain a

: 17th July: Advanced Micrascopic applications
completion certificate)

Dr. Manish Kumar,
Shiv Nadar University
on Basics of confocal
microscopy

Dr. Senjuti Sinharoy,
NIPGR Delhi on
Working with tissue

] Organizers, scientists from Organizers and Dr. Sobhan Sen from
sampies Waters India and Mr. Partha Sen JNU on Fluorescence Spectroscopy
from Agilent technologies and its Utility in Everyday Life
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Webinar on Current trends in Lipidomics and Proteomics based workf One Week online Workshop of UPLC and Spectroscopy

Amity Institute of Biotechnology (AIB) / Amity Institute of Integrative
@ AMITY PR Sciences and Health (AIISH) / Central Instrument Research Facility (CIRF),
UNIVERSITY o Sl e _ e Amity Institute of Integtlve Sciences and Health A]llih’ U I]i\"BI‘Sit\" Harvana

AMITY Organizing

UNIVERSITY One Week Workshop on
—HT UPLC and Spectroscopy

16 June - 22" June, 2021

CENTRAL INSTRUMENT RESEARCH FACILITY (CIRF)

16% June: Basies of spectroseopy tools
M. Partha Sen, Agilent Technologies

17 June:  Spectroscopic characterization of the photoreceptors and its
application in optobiotechnology
Prof. Suneel Kateriya, Jawaharlal Nehru University

18 June: Liquid Chromatography & Mass Spectrometry: An overview
Mr. Jitesh Thakur and Mr. Hitesh Shrimal, Waters India

21 June: Advancementsin UPLC Technology
Mr. Jay Kumar, Waters India

228 June: Transient Absorption Microscopy: Visualizing Charge Carriers on
Ultrafast Timescale at Nanometer Lengthscale
Dr. Sachin Dev Verma, Assistant Prof. [ISER, Bhopal

+ October 13th-14th, 2020 Dr Dipankar Malakar

Applicat M
+ 10.00am to 12.00 noon (Both Days) PEORSH PR M Nf
LC-MS based Omics and Biopharma applications

SCIEX, INDIA

Protein Purification and Flow Cytometer Workshop

Amity University Haryana
G &Fkﬂ,:g}: Central Instrument Research Facility (CIRF) @ BD
R Amity Institute of Biotechnology

Protein purification and Flow Cytometry Workshop

19tk - 23rd July 2021

Organizers:
Krishna Murari Sinha
Ranjita Ghosh Moulick

Nitai Debnath .'. mn
Atanu Banerjee WOTerS R Agllﬂllt

Special Thanks to

Tile: Fluw cytomerls approach
Ao sl Mg nmn 1 s

Organising Committee

CHALRFEHSON: Praf{Dr) Kalendrs Prase , Direton ALBALISHAUH
CENN IR D Giang Baichi, Axsicinle Prof, ALB, AL

MEMEEM: Mey, Knnchnm Faadey, Mannger, CIRF, ALE, AUH
MEMEBER - My 55 Haoech Faleem, Technieul affoos
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ROADMAP OF THE REVENUE GENERATION

PUBLICATIONS

The strategy for revenue generation is to provide Instrument based analysis on chargeable basis for
research as well as commercial purposes. Both external and internal users can access the facility.
Additional revenue can be generated by conducting workshops and seminars.

Providing services toresearchers from Amity University Haryana and other campuses on chargeable basis.
Providing services toresearchers from External Universities/Institutions on chargeable basis.
Providing services to private industries on chargeable basis.

Regularly conducting paid-workshops, seminars, and webinars on recent trends in chromatography,
Imaging, Spectroscopy flow-cytometery,DSC and DLS, supported by the application scientists from
industries and scientists researching in this area. These workshops will generate revenue. The
seminars and webinars will give broader recognition to our CIRF as well as AUH as more students/
technical staff/scientists will be aware of the facility and more paid services will be sought.

Conducting international symposiums, attended by scientists from the entire world specializing in
the field of Lipidomics and Proteomics. This will help us to establish collaborations with other
institutes, resulting in accomplishment of ongoing projects efficiently. This will lead to generation of
revenue by acquiring extra mural grants.

Collecting sponsorship from vendors while organizing symposia of National and International repute.
Some of these meetings may generate excess fund, and after spending the required money, rest may be
addedto AUH’s fund.

Preliminary data/data generated by using this facility is extremely pertinent for applying and
successfully getting grants from national and international funding agencies. The sanctioned grants
so achieved by the PI’s add up to the overall revenue earned by the University along with prestige and
recognition of Amity University by national/international science and technology platforms.

Prestigious and high-impact factor publications made by the Pls (please check publication list on
page no 8-10) using experimental data generated from CIRF also makes very significant contribution
and impact in the national/international science and technology field that will add to the recognition
and popularity of the University. The direct impact of this recognition will be harnessed by the

SOCHETY FoR

] wamcws  Antimicrobial Agents
L_- sickomicwooy | BT f::i"]l.'f'.'l'"l"lﬂf|'lf_3:r'ﬂ.’!'}":f&

MECHAMNISMS OF RESISTANCE

m)

Chachfer |
gminies |

Vacuolar Sequestration of Azoles, a Novel Strategy of Azole
Antifungal Resistance Conserved across Pathogenic and

Nonpathogenic Yeast

Nitesh Kumar Khandelwal = Mohd Wasi* Remya Nair 2t Meghna Gupta =" Mohit Kumar =< Alok K. Mondal »

MNaseem A. Gaur,® Rajendra Prasad®
y ; % el Vs A R i Ly Iy [ty £

ARSTRACT Target alteration and overproduction and drug eflux thiough oversx-
pression of mubidrug transporters localized In the plasma membrane represent the
conventional mechanisms of azole antifungal resstance. Here, we identify a novel
conserved mechanism ol azole resistance not only in the budding yeast Soccharomy
ced cenevisior but also in the pathogenic yeast Condidloafbicans. We observed that
the vacuolar-membrane-focalized, multidrug resistance proteln (MRF) subfamily, ATP-
binding cassette (ABC) transporter of & cerewizioe, Yhtl, could impont azoles into
vacuoles. Interestingly, the Yol homologoe In C alticans, MiQp, could also fulfil
this functien, Evidence that the process is energy dependent comes from the find
Ing that a Mitlp mutant version made by converting a critical lysine residue in the
Walker A motif of nucleotide-binding domain 1 (required for ATP hydrolysis) 1o ala-
nina [K710A) was not able to transport azoles. Additionally, we have shown that, as
for other eukaryotic MRP subfamily members, deletion of the conserved phemyl-
alaning aming add at position 765 (F7654) results In mislocalization of the Mit]
probedn; this mislocalized protein was devold of the azole-resistant antribute, This
hnding suggests that the presence of this protein on vacuolar membranes is an
important factor in azole resistance, Further, we report the imporiance of con-
served residues, because conwersion of two serines (positions 973 and 976, in
the regulatory domain and In the caseln kinase | [CKIj consensus sequence, re
spectively) to alanine severely affected the drug resistance. Hence, the present
study reveals vacuolar sequestration of aroles by the ABC transporied Ybut! and
its homaologue MItT as an alternative strategy to circumvent drug toxicty among
pathogenic and nonpathogenlc yeasts

Cotabion Kool M \Waa W, Baa §

University as this positive impact will encourage larger number of students to get enrolled for Sy g
KEYWORDS ABC wansporter, Condide olbicans, Soccharomydes cerevisios, arole, drug ) ]
UG/PG/PhD programs. reslstance frun e i 3
. . . . . . {: ie r i
e Circulating p.ubllcatlorls showcasmg.C‘IRF acknowledgement widely to make more people aware so e e N O AT S A1 S A (4
that they avail the services of CIRFfaC|I|ty. persistent threat to human [fe. The human fungal pathogen Candida alivcans is ! patment of
frequently found iy the oral cavity, gastrointestinal tract, and genlital srea of many _;" . ¥ s
e Circulating Flyers and brochures of CIRF viaemail to PI’'S across various institutes. Individuals. In Immunccompromised patients, It can lead to superficial ocal Infections, o
However, it alse can cause vaginal infections in immunocompetent females (1, 2). Réceived 5
Offering skill-based new programs (like one-year diploma courses) which will utilize the instruments in SPETIEE, Gt MIRCIONE G ey J€ W S SNIIGRCEES 1o VM IS [ S e

CIRF to generate skilled manpower. This course may become very popular since the graduates may have
better employability.

Applying for govt. funding to hold skilling workshops. We have already obtained the 'DBT Skill-Vigyan’
funding (Money release awaited). We will apply for more such funding whenever a call is open.
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via the blocdstream, with martality rates nearing 50% (1, 3, 4). Candidiasis, predami-
nantly caused by C. albicans, 5 the fowrth most common basis of hospital-acquired
disease {5-7)

Thie number of antifungal agents employed dinically is restricted because of the

Marck 3019 Volume 63 lsse 3 e0134708 Anmmaoiobial Agents and Chemomerapy
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ARC transporter proteins are involved inadtive transporl. both m prokanyotes and eukaryotes, Sequence analysis
of nuckeotide binding domains [ NBDs} of ABC proteins from all taa revealed 3 well-conserved ney maotid having,
the signature: KT/ ShxE/DNhxF, located between Q-loop and ABC signatume sequenos, A recent structure of an ABC
tramiponter, ABCGS GE highlighted the motil a5 an essential stoactural determinant of imer-domain oosstalk and
termed itas E-helix. We carried cut an extensive compeitational analysts bo unravel important structwral entities

Recont: alongide E-lselix which placsilily play role bn tee interbocking mechanism of NED with TMD, We identilied E-
ABE supetiamdy heelix to be a central structural moety which interacts with three helices and an intracellular loop that leads to
E-hrelix the transmembrane domain, Considering s wide occurrence, we examined the impoetance of this metill in

Paicloonidie-bi ding damaing

o representative multidrug ARC ransporter of Congdide pdbicars, Cdrl p. The monif residues wene replaced by a-

anines both individoally as well as in combinations. The GFP-tagged versions ol miutant probeins wene
overexpressed in Socchararmyces cerevisioe. Overall, our mutational data suggested thae this metif plays 2 role
inthe maintenance of proper siructural fold and/or inter-domai n contacts in Cdrp, YWe, thus, wwveil an essential
structural meatif in ABC superfamily fransportess

1. Introduction

Transport systems play an indispensable role in the growth and sur-
vival of arganisms ranging from microbes to hggher organisme. To camy
out the transport processes, there exists a vast array of proteins which
are imvolved m the transport of ions and small or large macromolecules
across biological membranes [1]. There are two basic mechanisms
through which these pmteins operate, i.e. passive transport and active
transport |1]. Passive transport is the movement of moleculés or ions
abong the concentration gradient, as a result of which energy 15 not re-
quired. Active transport is the movement of molecules or ions against
a concentration gradient and thus, requires dedicated proteins and
source ol energy, Among all the transport proteins, the ABC supefamiy
cunstitutes the major membrane-bound protsins which are involved in
active efffuxinfluc of 2 wide range of malecules [ 23], ABC transparters
wark as exporters in case of the eukanyotes whereas in prokanyotic sys-
tems there exist both ex porters as well asimporters (4] ABC transporter

superfamily representatives work as primary active transporters

* Conespomifing authore
E-imutil aledrenses rpd Timutgnul Lo {10 Pread ), andeese® jein (AM. Lynnl.
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© 2010 Published by Elsevier BV,

because their ransport mechanism relies on energy provided by the hy-
dralysis of ATP 4], On the basis of the directionality of transpeat of sub-
strates: across the plasma membrane, ABC transporter proteins are
classified as exporters and importers (5], As importers, ABC trans porter
proteins mediate uptake of nutrients such as amino acds, peptides,
sugars, and other hydrophilic molecules into the cell [5). In contrast,
the ABC exporters function as pumps that primarily extrude toxins,
drugs out of the cells [6]. However, there ane a number of exporters
which are essential for the expulsion of some important biological mac-
romolecules (6], ABC proteins are an essential class of transporter pro-
teins and have implications in several human inhented diseases such
a5 CFTR and Tanger's disease |6]. Furthermaore, overexpression of ABC
exporters 15 a major mechansm of Multidrug resistance | MDR ) in can-
cor cells as well as bacterial and fungal pathogens [7],

All ABC transporter proteins share a common structuml architecture
baming subtle differences. The core structure of an ABC transporter
cormprises of four domains, iz, twa NBDs (Nuckeatide binding domains)
and two TMDs [ Transmembrane domains), wherein the NBD provides
energy from the hydrolysis of ATP for transport of molecules and
TMDs play role in the substrate recognition and transport |B). Each
TMD consists of membrane spanning alpha-helices which undergo

Entermnational Jousmal af Blebogical Mo molenales 137 [ I0019] 55— 106
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Stable Positions of Epigenetically Inherited Centromeres in the
Emerging Fungal Pathogen Candida auris and Its Relatives

& Laura N, Rusche*
Cepartment of Balogkcal Soencey, Linkersty ot Bufiilo, State Universdy of Metw Yok, Baffalo e Yok, LISA

ABSTAACT Candida owis is an emerging fungal pathogen that is thermotalerant
and often resistant to standard antifungal treatments To trace its evolutionary his-
tory, the Sanyal lab conducted a comparative genomic study focusing on the posi-
tions of centromares in C puris and eight other species from the Covispora/Condida
clade of yeasts (A Marayanan et al., mBio 12:e00905-12, 2021), These researchers dis-
coverad that these species possess small regional centrameres that are highly stable,
having remained in the same syntenic positions for aver 100 million years. This sta-
hility is remarkable, given the lack of a conserved sequence underlying the centro-
meres and the relative ease with which other yeasts Torm neocentromeres, Thus, this
work provides an opportunity to investigate the molecular mechanism of centro
mere inheritance in a genetically tractable and medically important yeast,

HEYWORDS Candida aurls, centromere, epigenetic inherance

entromeres, the points at which chromeosomes attach to the mitatic spindle, pro-

mote genome integrity by ensuring egqual segregation of sister chromatids upon
cell division, However, they are also sites of chromesomal breaks and rearrangements,
and this genomic instability s proposed to promote rapid adaptation o stress (1),
These seemingly opposing aspects of centromeres have drawn attention to their prop-
erties In opportunistic and emerging fungal pathagens, raising the guestion of
whethier centromeres drive genomic changes that enhance virulence. A recent study
from the Samyal lab provides insights into this issue by identifying the locations and
features of centromenss in the emerging fungal pathogen Condida aurs and its rela-
thves (2],

C auris was first described in 2009 and s of increasing concern because of its ther-
matolerance and resistance to commoanly used antifungal drugs, leading 1o high mer-
tality for blocdstream infections (31 C owvrs spreads easily in health care settings,
where it primarily affects immunocompromised people. There have been hospital
outbreaks in four geographic regions: India and Pakistan, Japan and Korea, South
Africa, and Colombia and Venezuela, Isolates from a single region are highly simi-
lar in genome sequence, suggesting clonal propagation (4], However, there are
substantial differences (tens of thousands of single nuclestide polymorphisms)
berween isolates from the four regions. These observations raise the conundrum
of why these genetically distinct clades of C awris all began causing infections at
the same time (5, 6]. Compared to other pathogenic Candida species, €. aurs is
mast closely related to Candida lusitenios and belongs to the Clavispora/Candida
clade of the Metschnikowiaceae family {Fig. 1).

To identify centromenes in C awns, the Sanyal group mapped the genomic distribu-
tion ol the centromere-specific histone, Csed, wsing chromatin immunogrecpitation
followed by sequencing [ChiP-Seql. Csed, also known as CENP-A or CenH3, replaces
histone H3 in centromenic nucleosomes but s not found in ather genomic locations.
These researchers identified one site of Csed enrchment per chromosome. These
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Article fisiery, ABC transporters of the Pleictropic Drug Resistance (PDR) family are the main actors of antifungal :Th' Peugraduey imiree of Mahical Gluronnn and Meirarch (FUIMER) Chandigorh, indo
Receperd 9 May 2019 resistance in pathogenic lung. While thisir imvolvenient i clinical resistant strains has been pooven, thesr Aioiet Besvarcl’ Cone f Camorn o Meson! Mpogagy;: Uaiterabey of Huerser, Confitity e sty Suicley sl Seesee 208 900, 1%
::u?:: "E“_I'T";“‘b"* 2013 i transport mechanism remains unclear. Motably, one hallmark of FDR transporters |s their asymmetoy,
N Y- Seperiny with one canonical nucleotide-binding site capable of ATP hydrolysis while the other site is not Recent
publications reviewed here show that the so-called “deviant™ site s of cruclal importance for drug ARTICLE INFO ABSTHACT
W" transport and is a4 step iowands albeviting the owstery around the existence of non-catalytic Binding
L sites, £ ; 1 dont sl nnd others ho ded evidence that ids (515} inf) e
L ) i rywamlx ndependent studies from owr groap others hove provided evidenee that sphingeliphds (S1s) inflence 1
s ey © 2019 Instinut Pasteur. Published by Elsevier Massan SAS. All rights reserved. Multipie drag resscanee antimycotic susceptibility of Goradida speciis. We inahried the molocabir SL signibares of drag-resistant clinical
Antifurgal LiCRa5/M3 (sodntes of Candide aurts, which hove emerged as a giobal threar over the last decade. This included Indisn
Traraport Snhéngotipids hempla] fsnletes of € gurfs, which were cither resistant to fluconmzole (FLC®) or amphotericin B (AmB") or bath
AlPase :"“"‘““::‘““ drugs. Relative 1o Condida glabrain and Candide aibicans straing, tese © @l isolates were nceptible to SL
. pathway inhibitors such ns myrocin ond mureobasidin A, suggesing diat SL content may influence azobs and
AmB susceptibilithes. Our anabysis of S1a conlinmed the preencoe of 140 81 species within nine major SL chises,
namely the sphingodd bases, Cer, aOH-Cer, dhCer, PCer, aOH-PCer, aOH-GlcCer, GleCer, and [PC. Other than for
aDH-GlcCer, most of the 5Ls were found at higher concentmtions n FLC" bolates s compared 1o the AmD®
1. Introduction fungal ABC transporters of the Pleiotropic Drug Resistance (PDR) isplntes. SLs were ot intermedinte kevels in FLCY < AmB® lsolates. The observed diversity of moleeular species of

The fungl kingdom s estimated to be composed of more than
five million species comprising both macroscopic and microscopic
organisms [ 1], Among them, 307 species ane known to be patho-
genic to humans but only a few are considered common pathogens
[2]. Skin and nails diseases affect approximately 25% of the papu-
lation worldwide and are mainly caused by dermataphytes, The
second most common infections being mucosal infections of the
senital and oral tracts named vubsovaginal and oral candidiasis or
thrush caused by yeasts of the Condida genus |3 While these
remain benign in healthy individuals, invashee infections are a
major threat for immunocompromised people for whom they are
associated with poor prognosis and high morbidity, In a study
hased on the French national hospital database over the 2001-2010
penod, Lhe overall mortality rate of invasive fungal infections {1FIs}
has been evaluated ar mare than 27% (4], Globally, IRs have been
estimated to kill 1.5 million people per year [5]; the major causes
being imvasive candidiasis, aspergillosts, cryplococoosis, coccidiog-
domycosis, histoplasmosis and pneumocystis (6], Thig high mor-
tality is closely linked to the rise of antifungal resistance for which
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subfamily are major actors. Despite extensive charactenization of
yeast ABC proteins and significant advances in cryogenic electron
microscopy (crya-EM), no structural data exist for these trans-
porters yet. Howewver, recent mutagenesis and suppressor genetics
studies have been shown o be powerful strategies towards the
understanding of mechanisms underlying the funcrioning of POR
transportess.

2. Epidemiclogy of fungal invasive infections

Candidiasis is caused by homan commensal yeast from the
Condida species, mainly by Condida olbicuns, which become fila-
mentous and grow biofilms in its infectious state, Bloodstream
disseminated candidiasis, ar candidemia, is the main IF] encoun-
tered in hospitals [4.7]. i is a major threat for immunocompro-
mised people in hospital stay and often is the result of the
dissemination of the patient’s vwn endogenous Condida spp., alter
an act ol invasive surgery. Because of the different trends in
geographical species distribution amd healthcare settings, great
variations are observed in candidemia incidence and associated
mortality. For instance, Condida ranked as the 4th most comman
pathegens in nusocomial bloodstream infections in the USA asso-
clated with a 39% crude mortality |B |, the 6th in France with a 52%
death rate in Intensive Care Unit (ICU] in contrast with 18% ICU
deaths non-mssociated with candidemia (9], and the 7th in Brazil
with a [rightening crude mortality rate of 72% |10

OO -2508 Fo 2000 Festitur Passeur, Published by Baevier Masan SAS AR rights feserved

S classes basad on Eutty sc compendtion was further seflected in their distincg specific impeinf, aggeding their
influence in drug resistance. Together, the presented dats improves cur understanding of the dynamles of 5L
structures, their synthesis, and Hnk to the drug resistance in C auric

1. Introduction

Increasing antimicrohinl resistance in pathogenic fungi is hecoming
i global bealth threat and vroding our ability to control fungal infee-
tions with a limited armamentarium of antifungals [1]. Most of the
fungal infections associated with significont mortality ond and-
microhial resistance are triggered by opportumistic human fungal

pathogens [1.2]. The major pathogens, Camdida albleans, Asperpillis
fumipaeus, and Cryprcacous neoformans, may survive in anammically
distinct Incations within the host and are mpohle of fostering deep-
steated infections in paticnts with compromised immuone systems [3]. In
contrast to the common €. albicans, non-albicans Candida (NAC) species
are evolving as prohlematic drig resistance pathogens [1]. The recent
emergence ol multiple drug-resistant Candida muerss clades within a short

Abbreviniions; MDE., multidrog resistance; NAC, noo-albicans Candida: FLE, fluconazole; AmB, amphotericin B; MS, mans spectrometry; SLs, sphingolipids; Liquid
chromatography-1andem mass spectrometry, LC-MS/MS; FLC®, FLC-resismar; AmE", AmB-reststant; FLC" + AmB", both FLC and AmB resizans; MIPC, mannagy-
innsiied phesphoormmides;, MITPLE, manmsy]-diinosiiol-phasphoceramides; PDREs, Pdrl/Tded pesponse elemenis; PCA, principal component . malyvsis; MYR,
mvriodin; AbA, aureobasidin A; SPT, setine paimitoyi CoA tramsferase IPC, inovitel phosphoryleeramide; GloUer, glocosylceramide; DHS, dibiydrosphingosine; SPH,
sphingosine; 51F, sphingosine. 1-phosphate; DHSIF, dihydrosphingosine- 1 -phosphate; PHS, phytosphingosine; PHSI1P, phytosphingosine-1 -phosphate; Glucosyl-5PH,
glucosyl sphingosine: dhCer, dihydroceramide: Cer, ceramides; cQFH-Cor, ahydroxy cerambdes; PCer, phytoceramide; aOH-PCer, ahydmxy phviocernenlde; aOF-

GleCer, abydmyy ghivosylormmisle; TPCs, incsiol phosphorg coromides
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e Fre— = EeTTE—— Thie relaase of articancer druags in syshemic circudation and their dssnciated towicity are responsible for the
[ Over-expresiion & hisman P n (Pgp) In tumaor colls (s a o nn ABC prodéin serving :
el el S S M o The of pats A : poar ethcacy ol chematnermapy. Therelore, the mc—rl:j‘rr_man of new chemalhemapetc rmmmatuiwm
MDA s gl lers passing the entire living Kingdom highlights extrosion of drog s a general mechanism of multidrog resistance. designed 1o be released near the umos Site 0 8 sustaingd mannes has the potential te entance the
ol ol ey Infections cawed by opportunisic buman fungal pathogens such & Condide species are very common and has efficacy and reduce the loskity associated with chemotheopy Here, we present the identification of a

Non-ulkicom Condida spocies intensified in recent years, The typical hosts, whi prews apprmse) mmme systemnes dioe o oonditions sch as combination of doxorubicin, a DNA-binding topoisormerase inhibtorn, with a naturally ocourting briter-

AN mperismi b A 5
HIV and tmnsplantation surgery e, ae prooe b0 fungal idections, Prolosged demotherapy induces fiangl ; " i
RS superiaesil penced, celastrol, ths mduces a synergistic effect on the apoptoss of colon cancer cetls. Hydrogel
i celly to eventually develop tolerance to most of the antifungals currently i chinical wae. Amongst other pro- eclisted il ' ‘3"".? rd A R i ::: b
i i S st el T, lation of the drug target, ropld efflise achieved m su.r:tan. release of a combination of doronubicn a .c astnod in @ murine fumor model abmo-
through overexpression of multidmyg tmosporters has emerged as o major resistonce mechantsm for anoles, gates tumor profiferation, and increases the median survival with enhanced spoploss and concurment
Hezein, the azole resistant chinical solates of Candide species utilice o few ssect efffus enp proterm belanging reduction in proliferation. Sphingolipid profiling (LC-MS/ME) of weated tumars showed that the combi-
tothe ABC and MFS superiomilies, e deter the toxic accumulation of therapeutic azoles and thus, faciliating cell nation of celastrol and dexorubicin induces global changes in the sxpression of sphingolipids with an
survival. In this amicle, we summarize and discuss the climcally elevant mechankims of azole e X
po i mbd o NAC) fcally highlighting the wie of multidrug ncmeaie n lu:e{s u[cemrwc.ies W l'urth?!r demaonsirate that this dual drug combination induces a Sh].!‘l'l
profeins in the pheaomenen Aecelvead Teh Fenneary 2020, canl incregsa in the expression of ceramide synithase L 4. and 6, thersby increasing the level of ceramides
Acceprad ol Aigust 2020 that contribute to the serergistic apoptotic effect. Therefore, hydrogel-madiated localized delivery of 3
DO 10203000 020862 combnation of célastnol and dosorubicn provides a new therapeutc combination that induces a sphin-
ne Efnanoscale gedipd- medsted smergstic #ffect aganst colon cancer
1. Introduction outhreaks of C. aunis globally [Chowdhury et al, 2017, Lockhor et al

Human pathogenic Combida oflicons amd  certain - noo-albicans
Comdie (NAC) species, conventionally associated] with healthy in-
dividuals as harmless commensals, are endowed with the propensity to
transform inte notorious pathogens in immunecompromised hosts
(Hehiis of ol 2007, Whaley of 51, 2017} Camdide species:nal anly
caisse superficial infections but are also responsible for disseminated
bloodaream and decp-tissue (nfectdons in hospimlized patients with
incapacitated immunity [Prasad et al, 2015). Among the various Can-
digks species thot infec homans, © albicans is the most prominent
species, however, other emerging NAC species such as C glabratg, ©
prewmpsifosis, © fropicalis, © kel ete, have recently gained ephdemio-
lergical significance due o ther increased prevalence glotally (Lindbesg
et nl, 2018; Whaley of al, 2017). Recently, n paradigm shift of con-
didiasis from C. alblcans to NAC has been observed due to the emer-
gravee af aaother mulli-drig resistamt NAC species, £ ourns (Chowdbaiy
et al, 2017 Lindberg et ol 20019, Whaley et al |, 201 7), Itz capabilicy of
posocomial transmisslon and the ability to form sdherent biofilms on
clinically important substrates led 1o a high number of hogpim]

2006; Mufiox ¢ al.. 2018 The higher percentage of mesistance to
multiphe claswes of antifungol agents is the greatest challenge posed by
this revently emerged NAC species. The unigue leatunes of C ours make
it challenging to dingrose, treat and eradicate from Intensive care
hospital wards as compared o other pathogenic Condida species
[Fuesherg o al, 2009),

The relentless use of antifungal drugs for prophylactic or empirical
treatment has iad to n change in the epidemiology of fungemin and the
parllel emergence of fungal pathogens that manifest resistanoe to
multiple, gructumally unrelated drugs with different modes of action
(Presod ot al., 2005). This phenomenon of multdrug resistance (MDR)
is vharmcterized by simolamesus resistance to at keast v distine
classes of antifungal agents. The developnemt of tolemnce owands o
particulnr drug mainty relies on the mode of action of that particular
drug. however, other mechanisms which are largely uncharacterized
ala coatribute 1o the anergence of dosg olerance (Dhangaye o al,
2004, Humeed et al, 2011; Nair et al, 2017; Shapiro of ul, 2011),
Fungal species may either be intrinsically resistant to o dass of drugsor
may gradually develop tolerance upon constant exposure to a particular

Abbwpuiation: ABC, ATF-binding cassette; MR, Maj or-Focilitator superfamily; MO, Multidoeg resistance: TMIL, Transmembrane domain; NAD, Nuckeotide-binding
domain; TMHs, Trnsmembmne belices; NAC, non-alicams Candido; PM, Masma membrane; TR, Candida dneg resfstance 13 MORL, Multidmg resistance 1 FI,
Farilitated fiffusion; PDR, Pleotmpie drug nesisance; DHAL Doug/H ' antiporter; MRP, Mulidrug nesistance. protein; TORL, Target of Rapamycin 1

" Uorresponsling suthoes,
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Introduction

Cancer chemotherapy is often challenged with low clficacy and
high oxigity of anticancer drugs due to their lack of specificity
for ciancer cells leading to poor patient survival.,' Therefore,
combination thempy is usually preferred in clinical setings as
it helps in reducing thie toxdcity owing to the lower dosage of
chemotherapeutics.’  Combination therapies also  provide
advantages of high efficacy, enhanced patient survival, and
ability to combat drg resistance as 2 combination of drugs
can modulate multiple signalling pathways in mneer cells”
Huwever, numerous challenges ane nssocinted with the use of

“tbarmmary of Menorecimndogy ead Chemice? infogy, Regronal Conrne far
finarehmoiog) 5 o Adirsrone, Famdahed - Gunpaon Expreeanaay, NCOH Bivwech Scirmce
Cluster, Faridabad- 12 001, Havyoma, fndia. ol bafafmch. e in

“Mtimzipl Aradrmy of Higher Edweation, Maaipal S7a004, Kematala, Do
"Kniiegger Eraditneke of nalusirial Thokodoy, M mrssar-TR 024, Ol Ik
“winicy dainely of incgretiee Sciences umel Seli, Amty Sy, Pasohgiaon,
Manwwr, Gurguerr [22018, Moo fpidia, Ewl: sl ety iy edv

1 Elevtroioe supplementury information (E5) mailable: Sopplemsmany fguns
and tahles, See DO 11010 dimo b

3 These authors conmibared equally.

This | ousral s 8 Thit Roval Society of Chermstry, 2000

combination thempy ke poor knowledge of an appropriate
combination of drugs and their dosage, bioovilability of
drugs in the desired mtio at the tumor site, their non-specific
rargeting, varying pharmacokinetics ameng different drugs,
and lack of understanding of their mode of action.”

Many natural products like taxanes have been clinically
approved for cancer treatment In combination with other
therapeutic regimens.” Celastral (CEL), a quinine methide ti-
terpenaid extrcted from Tripterpgivm wilfordii Hook. £, is a
traditional Chinese medicine™’ Revent gudies have shown
that CEL can enhance leptin sensitivity,” and cin also activate
the heat shock fuctor 1 [HSF1) thot enhanees the enegzy expen-
diture and mitochondrnal functions for the reatment of
obesity." CEL s known tw inhibit euncer cell proliferation by
intuging the expression of pro-apoptotic proteins like Bax and
eytochrome ¢, and by enhancing the Bax/Bel2 mtio."™"" CEL
reduces the colon tumor progression where CEL-mediated act-
vation of LKBI activates AMPKa and phosphorylates YAP,
leading to the degradation of fcatenin,'® Adminismtion of
CEL also inhibits ulcerative colitis-induced colorectal cancer
by preventing the upregulation of fcatenin, and downregula-
ing the expression of inflammatory cytokines,"' Therefore, a
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Potential use of nanotechnology in sustainable and ‘smart’ agriculture:
advancements made in the last decade
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Abstract

Ever since mankind embraced technology, the largest number of inventions have been aimed at agricultural improvement,
morg thon any other sectors where technology 1s used. Nonetheless, moday we are siruggling to meet the ever inereasing
hunger of a growing world population. We have almost exhausted the supply of taditional technological ammunitions in the
arsenal of agricultural science. The only way forward is to embrace smart agricultural practice in a sustainable manner. Use of
modern electronics and material science to increase production, without further increasing fertilizer or pesticide input, can be
referred 1o as smart and sustainable sgriculure. Scientists have made giant leaps in the feld of “biology at nanoscale” during
the first decade of the present century. Nanoparticles and nanosensors have huge potential in agricultural advancements, if
used wisely with proper caution. Nanoparticles can be used for getting higher vield and for crop protection. Nanoparticles can
also wid i the rate limiting process of gene delivery during genetic improvement of crop species. Nanobiosensors can con-
tribute to smart farming by growth monitoring. real time detection of pests. and continuous monitoring of local environment.
In this review, we will ppdate the readers with. some of the advancements made in these directions during the last decade.

Keywords Nanopesticides - Nanosensor - Plant biosensor - Smart farming - Precision agriculture - Slow release

Introduction of technology has also led us to a stiustion where today we
have almost reached the ceiling of crop production. Only
Agricultural practice by human heings has evolved through — a small room is still lefr for improvement with our current
centuries in tme and space, and parallels evolution of our  skillset and svailable technologies. To feed the projected
rece from hunter gatherers o space explorers. The improve-  population of 10 billion by 2050 (United-Nations 2019), we
ment of agriculture has been steady and exponential since  must further increase our crop production by sustainable
its inception. The first balf of the past century has seen rapid — approach. The only way to achieve this would be to acquire
mechunization, while the second hall can be attributed w0 culting edge technologies which were not hitherto applied
technologies like ransgenic crop production and marker- — in the agriculral sector. *Smart agriculture’ methods such
assisted breeding, This phenomenal rise of crop production as remote sensing, satellite technology, safe bot effective
has its own trade-offs in terms of decreasing nutritional pesticides, and next-generation bio-sensors 10 detect soil
guality of lands, increasing pathogen and pest problem,  health must be employed. In this review, we shall discuss
and finally adverse effects on environment. The decade  the recent advances and the prospects of nanoparticles and
before the last one has seen more research on biofernliz- nannhinsensors in the area of agricnlmre (Fg. 1.
ers, microbiome and soil health. While these advancements Use of nanoparticles and use of nanosensors for agricul-
wene necessary for the improvement of mankind, rapid vse  twiral benefit are two completely different fields of research.
Many biosensors are coated with particular proteins and
work ol nanoscale, but without any involvement of nano-

=1 Koostay Bandyopadhyay

Kt 01 G yishoo.co,in particles at the recognition level. On the other hand, bio-
: ; : ! sensors can also use small particles (which can be called
Amity Instinute of Integruted Scicnces and Health, Amity nanoparticles in true technical sense). A composite elec-

University | G . Indi : i .
ivetainy Hanpua, Curigiace, Jadia trode coated with nanoparticles wlong with DNA or pro-

Aty Instiute of Bistechaology. Amity University Haryana, tein is an example of such biosensors (Gupta et al. 2020).
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Chapter 8 ® '
Lipidomics Approaches: Applied ||
to the Study of Pathogenesis in Candida

Species

Ashutosh Singh, Nitesh Kumar Khandelwal and Rajendra Prasad

Abstract High rate of reported cases of infections in humans caused by fungal
pathogens pose serious concern. Potentially these commensal fungi remain harmless
to the healthy individuals bul can cause severe systemic infection in patients with
compromised immune system. Effective drug remedies against these infections are
rather limited. Moreover, frequently encountered multidrug resistance poses an addi-
tional challenge to search for alternate and novel targets. Notably, imbalances in lipid
homeostasis which impact drug susceptibility of Candida albicans cells do provide
clues of novel therapeutic strategies. Sphingolipids (SPHs) are unique components
of Candida cells, hence are actively exploited as potential drug targets. In addition,
recent research has uncovered that several SPH intermediates and of other lipids as
well, govern cell signaling and virulence of C. albicans. In this chapter, we highlight
the role of lipids in the physiology of Candida, particularly focusing on their roles in
the development of drug resistance. Considering the importance of lipids, the article
also highlights recent high-throughput analytical tools and methodologies, which are
being employed in our understanding of structures, biosynthesis, and roles of lipids
in fungal pathogens.

Keywords Lipids - Pathogenic fungi - Functions - Mass spectrometry
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Information theoretic measures and mutagenesis identify a novel linchpin m
residue involved in substrate selection within the nucleotide-binding 8

domain of an ABCG family exporter Cdrlp
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ARTICLE IKFO ABSTRACT

Kiywandss ARE rranspasrters e miembmine-bouomd puompes comiposed of two mnjor domains the transmembmne domains)
e [THIrs) and the nuclectide lWnding domain(s) (NBIs), Sequence anabyses of the NBDs of key ABC exparters
H-doap revealed & residue position within the H-loop 1o be diffecentizlly conserved in the ABCG (amily, wherein there

Cumuldtive relalive erirpy
Ansifungal resistance
Liibdenbe arlectinm

les glmamine invtead of positively charged arginine. Tysine s in pon- ABOG memben. Corsequently, contrasting
NBD sequences of fungal Pleiotropic Dug Resitance transporten (PDRAABCG) with that of Choleterols

Phospholipid nnd Retinal (CPRAABCA) Flippase family revenled a high Cumulative Relative Entropy (CRE) seaore
of this residue positein implying its fumily-specific functlonal significance, Further, stlstitutsm of the ghetanioe
by arginine in both the SED of & representative POR/ABCG member, [Candida druyg resstance | prodein) Cdrip
led o selective susceptibility of the Saccharomyced cenevidae strabni overexpressing the cosresponding mutane
prodeing (Q362R end QUOGOR) towands antifungsl substmics without any impact oo the ATTase sctiviry.
Coawistent veith the findings from previme stidies on H-boop motif of fengal POR tansporers, the cifrenl repo
poatnis tewards o mleof the ghitamine resid oe wil hin both canonical and divergent Hoop of Clelp in confering
sulstrate selection in a jredsely kemtical mannes.

1. Introduction

ARC transparters with their wide range of physiologheal and dinical
implications artraer significant interest of medical professionals [1].
From a biochemical perspective, these proteins serve as key models 1o
study nuelestide-catalysis. Structurally, thicse proteins ane composed of
the trunsmembrane domainis) (TMD=) and the nucleotide-binding do-
main{s} (NBDs). While the purpose of the former is 1o act as the sub-
stmie infernctive region, the latter provides the power to pump the
substrates via ATP-binding and hydrolysis, Notably, there exists a sig-
nificant proporton of ARC proteins which harbor unique substiutions
in the eore matifs of e MED: that are highly conserved in the ABC
superfamily |2,2]. As a result of these unique allerations, only one of
the nucleotide-binding site (NBS) is canonical, while the other is non-
canordcal [4], Even though, the latter has been referred v s non-

'.&mandk.; authar,
" Cormeapenading author.

catalytic, recent evidences suggest its key role in the tronsport me-
chanism [5.6]. Some notewarthy asymmetric ABC exporters include
Cystic Fibromis Transmembrane Conductance regulator (CFTR), Muli-
drug resistance protein 1 (MRP1), Transporter associazed with antigen
processing  (TAPL/TAP2) and the yeast Pleiotropic drug resistance
(PDR) transporters, Carlp of Condida albicans and PdrSp of Socchar-
omyces cerevinoe [4.7,8]. Cdrlp is a prime contribumr of axole -
sigtance in the fungal pathogen C. albicans and hence serves as a prime
target in the fungal pathogen 9], One chameteristic feature of the PDR
family is that herein, the NBD precede the TMD [10], With respect o
the Human Gesome Organisstion (HUGO) nomenclasure system, the
PR family members are included in the ABCG family [4]. Recent
structural insights highlighted a novel ‘stroctural organisation of the
ABCG/PDR proteins which is in stark contrast with other groups of ABC
proteins [11,12], Hence, there exids every possibility of o distinct

E-muil acldresses: andoew i jnie s (ARL Lymn], rpdf jnisdemad Loom, iprmadill geoosimsity eda (R, Prosacd),
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Application of Core/Shell Nanoparticles in Smart Farming: A
Paradigm Shift for Making the Agriculture Sector More Sustainable

Shikha Dhiman, Annu Yadav, Nitai Debnath, and Sumistha Das®
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ABSTRACT: Modern agriculture has entered an ema of technological platean where intervention of smarter technology lke
nanotechnology is imminently required for making this sector economically and environmentally sustainable, Throughout the world,
researchers are trying to exploit the novel propertics of several nanomaterials to make agricultural practices mone efficient. Cone/shell
nanaparticles (CSNs) have attracted much attention becavse of their multiple attractive novel features like high catalytic, aptical, and
electronic properties for which they are being widely used in sensing, imaging, and medical applications. Though it also has the
promise to solve a number of ixsues related to agriculture, its full potential still remains mostly unexplored. This review provides a
panoramic view on application of CSNs in solving several problems related to crop production and precision faming practices where
the wastage of resources can be minimized, This review also summaries dilferent classes of C5Ns and ther synthesis techniques, It
emphasizes and analyzes the probable potential applications of CSNs in the field of crop improvement and crop protection,
detection of plant diseases and agrochemical residues, and augmentation of chloroplast medisted photosynthesis, In a nutshell, there
i enormous scope to formuolate and design CSN-based sman tools for applications in agriculiure, making this sector more

sustainable.

KEYWORDS: precision agriculiure, controlled release, photosynthess enhancement, nanoseisor, nanotoxicity

1. INTRODUCTION

Agricultare is the most promising and secure sector and is the
primary source of food and feed supplics. Due to the ever.
rising population, accelerated nitrogen mining, diminishing
arable land, tnsuffickent water supply, degrading organic soil,
environmental issues, and o many other causes, the glabal
food crisis is not getting addressed adequately, Although a
huge number of advancements in sustainable agnculore
through modem imigation technigues, dimate monitors, and
chemical and biological pest control measures have played a
huge rale to meet the goal, pesticade resstance and leaching of
harmful agrochemicals resulting in environmiental peliution are
the barriers in the way to meet the global food demand. In this
present scenang, s of wlmost necesity to use advanced
technologies such ax nanotechnalogy in agricultural sclences.
The nanoparticle’s high surface arca to volume ratin ensurns
higher efficacy and 2 tunable surface with maltiple function-
alities and makes them suitable for crop protection and growth
promotion. Modification of the size, shape, surface moiety, and
inner structure make the nanoparticles (MPs) ideal candidates
for delivery of agrochemicals and genetic material o improve
the quality and quantity of the crop yield. Moreover,
nanotechnology can be wtilized in precision farming, soil
toxicity profiling, plant biosafety monitoring, soil and water
quality improvement, climatic sensors, etc. The European
Commission identified smart nanatechnology as one of the six
key enabling technologies to impact the global market
including the agriculure sector.”

© AnEN AnwAcan Chermicsl Sackety

Q ACS Publications

A huge number of nanomaterials like silica, titanium dioxide,
zine oxide, and aluminum oxide NPs have been successfully
rj]n:riml.'lllﬂr with ax |::.r.u:|p('st.l:lL'jlll:n."t Manoforms of 'II]LEI.In‘
iran,” manganese.” copper, etc. have shown their efficiency as
fertilizer. Nano silver® and nano zine oxide” have the potential
to protect the plants from several microbial phytopathogens.
Apart from these inorgankc nanocides, 3 good number of
organic nanomaterials have aleo become popuolar either as
nanocidal agent themselves, Chavhan et al (2017}, or as a
carrier of agrochemicals.'’ Polymers like chitosan,'' poly-
caprolactone, © amphiphilic block copolymers, ete. in their
nanoform and lipid-based nanocartiers like liposomes proved
to be very useful as an agrochemical carner and helped in its
controffed  release. Nanomaterials can also be utilized in
devising sensors which can monitor several important
agricultural parameters like sail quality, ete."’

The main purpose af applying nanotechnology m agricolbure
s 1o reduce the dosage of wxic chemizals like pesicides,
fungicides, minimize nutrient losses, and increase yiebd through
pest and other phytopathogen management, promoting seed
germination rate, crop vigor, managing beneficial micro-
organisms in soll, helping crop biofortification, ete.” Varous
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Functional and Comparative Analysis of Centromeres Reveals

Clade-Specific Genome Rearrangements in Candida auris and a
Chromosome Number Change in Related Species
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ABSTRACT The thermotolerant multidrug-resistant ascomycete Condida auns rap:
idly emerged since 2009 causing systemic infections worldwide and simultaneously
evolved in different geographical zones, The molecular events that orchestrated this
sudden emergence of the killer fungus remain mostly elusive. Here, we identify cen-
trameres in C ouris and related species, using a combined approach of chromatin
immunoprecipitation and comparative gencmic analyses. Wi find that € ains and
multiple other speces in the Clavspora/Condido clade shared a conserved small re
gional GL-poor centromere landscape lacking pericentromeres o repeats. Further, a
centromere inactivation event led to karyotypic alterations in this spedes complex
Interspecies genome analysis identified several structural chromosamal changes
around centromeres. In addition, centromeres are found to be rapidly evolving loci
among the different geographical clades of the same species of C. auris. Finally, we
reveal an evolutionary trajectory of the ungue karyotype associated with dade 2
that consists of the drug-susceptible isclates of T ouris,

IMPORTANCE Candido ouris, the killer fungus, emerged as different geographical
clades, exhibiting multidrug resistance and high karyotype plasticity. Chromosomal
rearrangements are known to play key roles in the emergence of new species, viru-
lenee, and drug resistance in pathogenic fungl. Centromeres, the genomic loci where
microtubules attach to separate the sister chromatids during cell division, are known
to be hot spots of breaks and dawnstream rearrangements. We (dentified the cen-
tromeres in C ouris and related species to study their involvemant in the evolution
and karyotype diversity reported in O gurs, We report conserved centromere fea-
tures in 10 related species and trace the events that occurred at the centromerses
during evalution. We reveal a centromere inactivation-mediated chromosome num-
ber change in these dosely related species. We also observe that one of the geo-
graphical clades, the East Aslan clade, evolved along a unique trajectory, compared
to the other dades and related species

KEYWORDS Candida haemulonii, fungal pathogen, centromere inactivation,
geographical clades, karyotype evolution

irst isolated from an infected ear of a patient in Japan in 2009 Candida auris
Ferm:ged as a multidrug-resistant opportunistic fungal pathogen causing nosoco-
mial infections worldwide in a short tme span (1-5]. it can survive at elevated temper-
ateres and high salt concentrations, which otherwise act as physiological barners 1o
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Abstract: Mulhdrug resistimee (MDR) transporters belmging o either the ATP - Binding Cassette
{ABC) or Major Pacilitator Supertamily (MES) groups are major detemunants of clinical drug re-
sistance in fungl. The overproduction of hese protems enables Ihe extnision of incoming drugs at
rates that prevent lethal effects. The promiscuity of these proteins is intriguing because they export
awide range of structurally urrelated molecules. Research in the last two decades has osed multiple
approaches to dissect the molecular basis of the polyspeciticity of multidrug transporters. With large
mumbers of drug transporters potentially invalved in clinical drug resistance in pathogenic yeasts,
this review foruses on the dmg transporters of the mportant pathogen Cuendida alfdcanz, This organ-
i=m harbers many such proteins, several of which have been shown to actively export antifungal
drugs, Of theze, the ABC protein CeCdrl and the MFS protein Cabidr] are the twao most prominent
anid ave thus been sibjected to mtense stedeced mutagenesss and suppressor genwhics based
analysis. Numerous results point to a common theme underlying the strategy of promiscuity
adopled by both CaCdrl and CaMdrl. This review summarizes the body af esearch that has pro-
vided insight inte how multidrug transporters function and deliver their remarkable polyvspecific-
ity.

Keywords: Crodida aifucans; ABC tramsporters; MES transparters: mubtidngg eftha ponps; CeCidrl;
Caddrl; polyspecifdty; imterdamain crosstall; moutageness; suppressor genetics

1. Introduction

Human pathogenic yeast that include Candido albicans and non-aliicans Cuandida
(NAC) species are commensal pathogens infecting individuals with compromised im-
munity [1]. The superficial infections caused by C. albicans and WAC species can also ex-
tend to disseminated bloodstream and deep-tissue infections [1]. Although C. albicans and
a few NAC species (e.g., Candida glabwata, Candwda tropicalis, and Candida parapsilesis) are
considered to be the most common fungi infecting immunecompromised patients, more
recently, Condide anris has been recognized as a  global health threat
(https:/{fwww.cde pov/fungal/candida-auris/index.html) [2]. Besides the ability to spread
nosocomially, ils prapensity to [omy adherent biofilms on medically relevanl substrales
has led o numerous hospital outbreaks of T anris globally [3]. A higher percentage of
clinical isolates resistant to multiple dasses of antifungal agents is the greatest challenge
posed by this recenlly emerged NAC species [4]. Apart fvom C anris, the prophylactic or,
prolonged use of antifungal drugs has allowed many other Candudi species to manifest
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Alternative splicing of ceramide synthase 2 alters
levels of specific ceramides and modulates cancer
cell proliferation and migration in Luminal B breast

Cholic Acid-Peptide Conjugates as Potent Antimicrobials
against Interkingdom Polymicrobial Biofilms
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ABSTRACT Interkingdom polymicrabial biofilms formed by Gram-positive Staphylo-
coccws aurews and Condida albicons pose serious threats of chronke systemic infec-
thons due to the absence of any common therapeutic target for thelr elimination,
Herein, we present the structure-activity relationship (SAR) of membrane-targeting
cholic add-peptide conjugates (CAPs) agalnst Gram-poshtive bacterial and fungal
stralns, Structure-activity investigations validated by mechanistic studies revealed
that valine-glycine dipeptide-derived CAP 3 was the most effective broad-spectrum
antimicroblal against 5. gureus and C afbicans. CAP 3 was able 1o degrade the pre-
formed single-species and polymicroblal blofims formed by 5 ourews and C albicans,
and CAP 3-coated matertals prevented rhe formaton of bicfilms. Murine wound and
catheter infection models further confirmed the equally potent bactericidal and funagi-
cidal effect of CAP 3 against bactedal, fungal, and polymicroblal infections. Taken to-
gether, these results demonstrate that CAPs, as potential broad-spectrum antimicrobilals,
can effectively dear the frequently encountered polymicroblal infections and can be
fine-tuned further for future applications.

KEYWORDS antibacterial, antifungal, antimicroblals, blle acids, biofilms, membrane
targeting

Bhﬂlnﬁfmmed on medical implants or infected tissues are usually complex, diverse,
heterogencus, and polymicrobial in nature, where microbes from different species
and genera evolve a mutualistic or synergistic relationship through physical and
chemical Interactions (1L These interactions help the microorganisms cohabit on
epithellal surfaces and on Indwelling medical devices (1. Sesslle communities of
microorganisms grawn on- a substratum or tissue can act as major mediators of
systemic infections. These biofilms help in the enrichment of nutrients in their extra-
cellular matrix and also enable them to evade the antibiotic treatment and host defense
mechanism (2-4), Migration of detached microcolonles from biofilms to uninfected
tissues can allow the formation of bioflms at distant sites and can cause persistent
chronic recurrent systamic Infections (5).

Candida albicans, the mast prevalent of all fungal pathogens, Is the faurth leading
cause of bloodstream infections that readily forms biofiims on indwelling medical
devices such as dental materials, stents, prostheses, implants, endotracheal tubes,
pacemakers, and catheters (6. C albvcans is also a part of —25% of wound infections
and contributes to 50% of the overall microblal burden (7). The majority of nosocomial
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cancer subtype

Trishna Pani', Kajal Rajput’, Animesh Kar@', Harsh Sharma', Ritupama Basak™, Nihal Medatwal @, Sandhini Saha”,
Gagan Dev®, Sharwan Kumar’, Siddhi Gupea’, Amab Mukhopadhyay @', Dipankar Malakar’, Tushar Kantl Maiti”,
Aneeshkumar G Arimbassed®, S, V. S, Dec”, Ravi Datta Sharma', Avinash Baiay® and Ujaini Casgupz@'

' Abstract

Global dysregulation of BNA sphicing and imbalanced sphingolicid metabolism has enwrged as prormoters of cancer
cell transformation. Here, we present specific signature of altemative splicing (A% events of sphingolipid genes fo
each beeast cancer subtype from the TCGA-BRCA dataset. We show that ceramide synthase 2 (CERSS) undergoes a
unique cassette exon avent specifically in Luminal B subtype tumare We validated this exon B sipping event in
Luminal B cancer cells comparad to normal epithelial cells; and in patient-derived tumor tissues compared o matched
normal tssuss. Differential AS-based survival analysis shows that this AS event of CERSZ is a poor prognostic factor for
Luminal B patients. As Exan & comresponds to catalytic Laglp domain, overexpression of AS transcript of CERSZ in
Luminal B cancer cells keads 1o a reduction in the level of verylong-chain coramides compared o overespression of
protein-coding (PO transcript of CERSZ, We funher demonstrate that this AS event-mediated decrease of verylong
chain cerarmides leads 1o enhanced cancer cell prolifesation and migration. Therefare, our results show subtype-
specific AS of sphingolipid genes as a regulatory mechanism that deregulates sphingolipids lke ceramides in breast
wrmors, and can be explored further as a sultabde therapeutic target

Introduction

Sphingolipids help in maintaining the structural integ-
rity of cell membranes, and also ald in numerous signaling
processes in response to different stimuli'™". Dysregula-
tion of the sphingolipid pathway is one of the important
contributing factors for breast cancer pathogenesis asit is
implicated in various aspects of cancer initlation, pro-
gression, invasion, metastasts, and drug resistance™. Any
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alteration in the enzymes regulating the expression of
sphingolipids play a vital role in cancer cell survival and
apoptosis”. Therefore, dynamic metabolic interconver-
sions among sphingolipids, attuning the cellular signaling
mechanisms in cancer cells, make them a desirable yet
challenging target for cancer thempy *.

Ceramudes are key precursors of complex splungolipids
that are synthesized via de novo as well as through salvage
pathway. De novo pathway involves conjugation of spe-
cific fatty acyl chains w sphinganine using ceramide
synthases, whereas salvage pathway involves degradation
of sphingomyelins and complex sphingolipids to cer-
amides’. Human breast cancer tissues usually have high
expression of ceramide species as compared to normal
tissue samples'”. There is an increased expression of
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Effect of synthetic route in particle size
distribution of zinc oxide, silver and carbon
nanoparticles and its role in controlling
phytopathogenic fungus Alternaria solani

Annu Yadav, Sumistha Das, Sayantani Biswas, Arpana Yadav and
Nitai Debnath

Amity Institute of Biotechnology, Amity University Haryama, Gurugram, India

ABSTRACT ARTICLE HISTORY
There are plethoras of studies on antifungal effect of nang-  Received 3 February
materials. But the effect of synthetic route on physico-chemical 2021

characteristics of nanoparticles and its corresponding effect w“;:gz:i:“ 223;1
on antifungal effect are not properly investigated. Though P o
green synthesis is considered to be more eco-friendly and  KEYWORDS
economical, mostly resultant nanomaterials have much Nanocide;

broader size range in comparison with those prepared chem-  green synthesis;
ically. In this study three nanoparticles — zinc oxide, silver ~ Phytopathogen;

and carbon were prepared both by chemical and green “"m".'"g“ai" =t
routes and their efficacy was evaluated in controlling  *Wst@inable agriculture
Alternaria solani, a phytopathogenic fungus. The average

particle size of both zinc oxide and silver nanoparticles was

smaller in case of chemical synthesis and these particles

were much more potent antifungal agent than those parti-

cles that were synthesised by green route. In our study,

there was no effect of synthetic route in size and shape of

carbon nanoparticles and these particles were mostly not

effective against A, solani.

Introduction

Nanotechnology is the science and technology, which deals with extremely
small materials that are in the size range of 1—100nm (Bayda et al.
2019). The novel physico-chemical properties of nanoscale materials are
now being exploited in all facets of human needs starting from manu-
facturing sector, electronics (Laurent et al. 2008), health care (Fatikow
et al. 2012), energy harvesting (Kumar et al. 2015), wastewater treatment

CONTACT Nitai Debnath @ nital dehnathg@gmail.com @ Amity Institute of Biotechnology, Amity University
Haryana, Gurugram 122413, India.
© 2027 Informa UK Limited, trading as Taylor & Francis Group
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Cholic Acid-Derived Amphiphile which Combats Gram-Positive
Bacteria-Mediated Infections via Disintegration of Lipid Clusters
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ABSTRACT: Inappropriate and uncontrolled wse of anti-
biotics results in the emergence of antibiotic resistance,
thereby threatening the present clinical regimens to treat
mfections discases, Therefore, new antimicrobial agents that
can prevent bacteria from developing drug resistance are
urgently needed. Selective disruption of bactenal membranes
s the most effective strategy for combating microbial
infections as accumulation of genetic mutations will not

alow for the emergence of drug resistance against these antimicrobials, In this work, we tested cholic acid (CA) derived
amphiphiles tethered with different alkyl chains for their ability to combat Gram-positive bacterial infections. In-depth
hinphysical and biamolecalar simulation studics suggested that the amphiphile with a hexyl chain (6) executes more effective
interactions with Gram-positive bacterial membranes as compared to other hydrophobic counterparts, Amphiphile 6 is effective
against multidrug resistant Gram-positive bacterial strains as well and does not allow the adherence of 5. anrews on amphiphile 6
coated catheters implanted in mice. Further, treatment of wound infections with amphiphile 6 cears the bacterial infections.
Therefore, the current study presents strategic guidelines in design and dewelopment of CA-derived membrane-targeting

antimicrobials for Gram-positive bacterial infections.

KEYWORDS: antibactenial, bile acids, membrame iteractions, MDD simulations, anfimiorobuls

B INTRODUCTION

Infections cansed by Gram-positive bacteria cause critical
medical conditions such as abscesses, endocarditis, osteomye-
litis, and pnecmonia.’ Treatment of these allments faces
extreme challenges due to the emergence of bacterial resistance
teward existing antiblotic regimens. Most of the commonly
used antibiotics target the esential components of bacterial
cellular machinery and become ineffective due to different
genetic mutations.” Bacterial membranes are considered as the
effective target for antimicrobial agents as physical damage of
the membranes can directly kill the bacteria and disrupt other

w7 ACS Publications  © 218 Anikan Cwrmical Saciesy 474
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cellular functions of bacteria ™' Therefore, the membrane.
targeting  bactericidal effect of antimicroblals mediated by
electrostatic and hvdrophobie interactions wall not allow the
bacteria to develop dmg resistance as well.

Antimicrobial peptides (AMPs) are present in all organisms
and act against different microbial infections by performing
selective interactions with the microblal membranes” The
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ABC-finder: A containerized web server for the identification and topology =55
prediction of ABC proteins
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Kywronis: In view of the multiple clinienl and phyziological implications of ABC tmnaporter proteine, there is a considernble
"‘_-": .I"m_‘d" interest nmong resenrchers o chameterize them fonctionally. Howeser, such chamcterizations ane based an the
Kuchuotide-binding domalar premise that ARC peoteins are sccurstely identifisd in the profeome of an otganism, smd their opolesy i1
;‘;""‘“"“’“‘“' corecily pralicid. Witk this objective, we live developad ABC Emles, .5, i Docker-based packese ke the

identification of ABC pioteins in ol eganians, sl vaualaation of the lopology of ABC puuleins ising & web

iy browser. ABC-finder b buiht and Jeploved s Ly container, making it scalable for many conourment useis on
our servers and embling wsers to download and run it locally. Overall, ABC-finder is 3 convemient, portable, and
plathnmn-independent tool for the identification and topology prediction of ABC proveins.
ABC-Ander b necesaible ar heepenbe finderosii jmoar in
1. lotraduction studies hove suggested the role of ABC mansporters in vanous human

ABRC proteins eomprise oneof the largest nod most impos ot profein
families, most proteins being involved in sctive transport [11. A typleal
ABC oronsportes is composed of o poir of nodeotide binding donmins
{NBDs} and transmembinoe domains (TMDs) [2]. While the NBDs are
invelved in fueling the nanspon process by means of ATP hydiolysis, the
TMOs are respoisibde fon mbswate ecognition o foom the tans-
location channel [1]. NEDs hove several conserved motifs, nomely,
Walker A, Walkes B, Signature sequence (C-molif), H-loop, D-loop, mml
Q-loop [4). Contruily, the TMDs display poor conservation ncross
different subfamilies. HUGD Gene Nomenclarure Commimes divided the
ABC supes fnmiily into 7 subfimilies fom ABCA to ABOG, This closifi
ention was later extended for non-mammalian proteins with the addidon
of the ABCH subfamily found in insects [5] amd fidhes [5,7], and the
ABRC] subfamily found in plants [9], ABC ransposters ean function bath
as importers s well as exporters, however, the former is restricted only
to bacterin and plants aod madisle the uplake of vabous notvents,
micrenutrients, and phytobormones, ete. [9]. On the other hand, the
ABC expartess facilitte the extiusion of o witle spectm of sulsitotes
inchicding jons, lipids, peptides, toxic xenoblotics, ete, [10]. Numerous

¢ Cormapanding nmthocs.

disenses nnd chemoresistance [1]. Besides their role as wmnsportes,
somme ABC profeins horbor just tie NBDs, for instonee, the ABCE nind
ABCF family representatives, and howe implications in dbosome
biogenesis, wmslation control, ete. [11,12], further ndding o the
immense biological relevance of this superfamily. The primary
requirement for in-depth investigations peraining to ABC proteins is
thwdr neerimte identificotion from the genome/peoteone and mmnlyss of
fts topelogy. Even though progmms performing eertain steps in lsolation
exiaf, there is o peed for o enified pekoge o o the job with lese
hassles and more emphasis on reproducibility, kesping in view that
reproducibility of research is the key element in modern sclence [ 13]. In
an effoat to make o simples progoon avnilable o e biology eseach
community, we herein present “ABC-finder” as a simple and fast toel for
ilentifieation and topology prediction of ABC protelne bised on ous
previowly established pipeline which led o the imventerizarion of ABC
proteins in a number of yeast spedes [14-16]. ABC-finder combines
stanel-oant pwethodologies, nomely profile-HMM and TOPCONS o ho-
mislogy detection, and prediction of the topology of membrane proteins,
vesprtively inn senmiless e wheseby e asen oesd (o povide
anly the organdsny's pame or the proteome file as an input. Our analysis

Eanail pddreter rproesibFen mrindadu (L Prosad ), ssbrew Sinmaein (AR Lynn), shansjee] § epnoamityede (A Banerjes).
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ABC Transporter Genes Show
Upregulated Expression in
Drug-Resistant Clinical Isolates of
Candida auris: A Genome-Wide
Characterization of ATP-Binding
Cassette (ABC) Transporter Genes

Mohd Wasi®, Nitesh Kumar Khandelwal'™, Alexander J. Moorhouse*™, Remya Nair?,
Poanam Vishwakarma®, Gustave Bravo Ruiz®, Zoe K. Ross*!, Alexander Lorenz?,
Shivaprakash M. Rudramurthy®, Arunaloke Chakraberti®, Andrew M. Lynn?,

Alok K. Mondal’, Neil A. R. Gow?®*" and Rajendra Prasad™

Sehool of Life Soewas, Jovwaharial Mebru Liversity ew Dedhl, ingia, © MAC Canire for Medice’ Myooogy: Lbdersdy
of Abardian Abardean, Lintte Kingolam, * dmiy inatute of Siorechinoingy and idagratie Soences and Fisath, Amity
Universfy Curugram. Gurpaon, inam, * School of Compulational and infogmine Sciance, Jnwafardal Mofvu Linkersty, Mew
D, ingla, " The Institule of Medical Sownpes, School of Madicine, Medical Sciances and Nutntion, Lindmrssy of Abermsen
Abarciesn, Uinded Mingoom, * Daspantrmens of Meofcal Moabiofogy, Foat Graouats intude of Medicd Edbcation
ang fieseanch, Chanckgarh, Indla, ' Schoof of Boscinoss, Understy of Exsleg Eveter; Lintea Kingoom

ATP-binding cassetlte (ABC) superfamily members have a key nole as nutrient importers
and exporters in baclerda. However, thair role as drup exporters in sukaryoles brought
this superfamily member 1o even greater prominence, The capacity of ABC transporters
1o efflu a broad spectrum of xenobictics represents one of the major mechanisms of
clinical mullidrug resistance in pathogenic fungl including Candida species. Candlida
auris, a nawly amerged multidrug-rasistant fungal pathocgen of humans, has bean
responsible for multiple outbreaks of drug-resistant infections in hospitals anound the
glaba. Our sludy has anahyzed the entire complement of ABC superfamily transporlers
1o assess whether these play a major role in drug resistance mechanisms of C. aurfs.
Our biainformatics analyses dentified 28 putalve ABC proleins encoded in the genoma
of the C. aurs type-strain CBS 10913T; 20 of which contain transmembrane domains
(TMDs). Quantitative real-ime PCH confirmead the expression of all 20 TMD transporters,
underlining their potential in contributing to the C. auns drug-resistant phenotype.
Changas in transcript levels after short-tenm exposure of drugs and in drug-resistant
C. auris |solates suggested their importance in the drug resistance phenotype of this
pathogen. CAUR 02725 arthologous 1o CDRT, a major multidrug exporter in other
yeasts, showed consistently higher expression in multidrug-resistant strains of C. aurfs.
Homologs of olher ABC fransporter genas, such as CORY, COARG, and SNQ2, also
displayed raised expression in a sub-set of clinical isolates. Together, our analysis
suppors the involvement of these ransporiers in multidrug resistance in C. auns.

Keywords: Candida aurs, multidrug esmlance, ABC protetns, drug offlus pumpa, fuconazole
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Potential use of nanotechnology in sustainable and ‘smart’ agriculture:
advancements made in the last decade
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Abstract

Ever since mankind embraced technology, the largest number of inventions have been aimed al agriculiural improvement,
more than any other sectors where technology is used. Nonctheless, today we are struggling to meet the ever ingreasing
hunger of a growing world population, We have almost exhausted the supply of traditional technological ammunitions in the
arsenal of agriculural science. The only way forward is o embrace smart agricultural practice in a sustainable manner. Tse of
motdern electronics and material science lo increase production, without further increasing fertilizer or pesticide inpul, can be
referred to as smart and sustainable agriculiure. Scientists have made giant leaps in the field of *biology a1 nanoscale” during
the first decade of the present century, Manoparticles and nanosensors have huge potential in agricultural advancements, if
used wisely with proper caution. Nanoparticles can be used for getting higher yield amd for crop protection. Nanoparticles can
also aid in the rate limiting process of gene delivery during genelic improvement of crop species. Nanobiosensors can con-
tribute to smart farming by growth monitoring, real time detection of pests. and continuous monitoring of local environment.

In this review, we will update the readers with some of the advancements made in these directions during the last decade,

Keywaords Manopesticides - Nanosensor < Plant biosensor - Smart farming - Precision agriculture « Slow release

Introduction

Agricultural practice by human beings has evolved throogh
centuries in time and space, and parallels evolution of our
race from hunter gatherers o space explorers, The improve-
ment of agriculture has heen steady and exponential since
its inception. The first hall of the past century hus seen rapid
mechanization, while the second half can be attributed to
technologies like transgenic crop production and marker-
assisted breeding. This phenomenal nse of crop production
has its own trade-offs in terms of decreasing nutritional
quality of lands, increasing pathogen and pest problem,
and finally adverse effects on environment. The decade
before the last one has seen more research on biofertiliz-
ers, microbiome and soil health, While these advancements
were necessary for the improvement of mankind, rapid use
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af rechnology has also led us 1o a situation where tday we
have almost reached the ceiling of crop production. Only
a small room is still left for improvement with our current
skillser and available technologies. To feed the projected
population of 10 billion by 2050 (United-Nations 2019), we
mast further increase our crop production by sustainable
approgch. Thie only way e achieve this would be 1o sequine
cutting edge technologies which were not hitherto applied
in the agricultural sector. *Smart agriculture’ methods such
as remole sensing, satellite technology, safe but elfective
pesticides, and next-generation bio-sensors to detect soil
health must be emploved. In this review, we shall discuss
the recent mdvances and the prospects of nanoparticles and
nanobiosensors in the area of agriculture (Fig. 11,

Use of nanoparticles and use of nanosensors for agricul-
tural benefit are two completely different fields of research.
Many biosensors are coated with particular proteins and
work @ nanoscale, but without any involvement of nano-
particles at the recognition level. On the other hand, bio-
sensors can also use small particles (which can be called
nanoparticles in true techmical sense). A composile elec-
trode coated with nanoparticles along with DNA or pro-
tein is an example of such biosensors (Gupta et al. 2020)
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Virulence-associated protein B and C toxin-antitoxin (TA) systems are widespread in prokaryotes, but their pre-
cise rale in physiology is poorly understood. We have functionally characterized the VapBC22 TA system from
Mycobacterium luberculosis, Transcriptome analysis revealed that overexpression of VapC22 toxin in M. tubercwiosis
results in reduced levels of metabolic enzymes and increased levels of ibosomal proteins. Proteomics studies showed
reduced expression of virulence-associated proteins and increased levels of cognate antitoxin, VapB22 in the
AvapC2 2 mutant strain, Furthermore, both the AvapC22 mutant and VapB22 overexpression strains of M. tuberclosis
were susceptible to killing upon exposure to oxidative stress and showed attenuated growth in guinea pigs and
mice, Haost transcriptome analysis sugqests upregulation of the transeripts invalved in innate immune responses and
tissue remodeling in mice infected with the AvapCZ22 mutant strain, Together, we demonstrate that the VapBC22 TA
system belengs to a key regulatory network and s essential for M. tuberculosis pathogenesis.

INTRODUCTION

Toxin-antitoxin (TA) systems are small genetic elements that com-
pose af a stable toxin and an antitoxin that neutralizes the toxin
activity (1, 2). TA systems are widely distributed in prokaryotes in
multiple copies and have been shown to contribute to stress adapta-
tion, persisters, hiofilm formation, or pathogenesis (3- 7). The toxins
are invariably translated into a protein, whereas the antitoxin can either
be a protein or RNA (1, 8). TA modules have been cdassified into six
different types based on the nature of antitoxin and the mechanism
by which antitoxin negates toxin activity (8). In type L TA sysiems,
the most well-characterized family, the antitoxin negates the activity of
the cognate toxin by forming a tight complex through direct inter-
actions. The antitoxins belonging to type I1 TA systems have mherently
disordered regions, which makes them susceptible to cleavage by
cellular proteases (9, 10). This proteolvtic degradation results in the
release of toxin that subsequently interferes with various cellular
processes such as transcription, translation, DN A replication, cell wall
svnthesis, and cell division (11).

Various bioinformatics and phylogenetic analyses have revealed
that the Mycobacterfion tuberculosis genome encodes a notably large
reperioire of TA svstems (12, 13), The conservation of thess TA svs-
temis in species belonging to the M. tuberoulosis complex sugpests
that they regulate metabolic pathways that are cssential for bactenl
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pathogenesis. Mostly, the M. tuberculosis systems belong to type 1
TA systens such as VapBC, MazEF, ParDE, RelBE, and HigBA (12, 13).
VapC toxins belonging to VapBC TA systems contain a PilT N
terminus (PIN) domain that has a ribonuclease H-like fold, and
their activity is neutralized by cognate VapB antitoxins (14}, Using
ultraviolet-induced cross-linking and deep sequencing, Winther o al
( 15) showed that these ribonucleases cleave either transfer RNA (IRNA)
or the sarcin-ricin loop of 235 ribosomal BNA. The structures of var-
ios VapdC toxins, either alone or in complex with their cognate an-
Litoxins, have been solved, but the basis for their substrate specificity
is poorly understond. Several studies have shown that TA systems are
differentially expressed under stress conditions and ectopic expres-
son of toxins inhibits growth ina bacterostatic manner (12, 16, 17). It
has also been reported that overexpression of 1oxins results in morpho-
logical changes that might lead to drug tolerance (7). Growth of
M. tuberculoss strains with deletions in either toxins or TA systems
is attenuated in guinea pigs and mice, but the exact mechanism
by which these TA modules contribute to pathogenesis is poarly
understood (16- 18).

Here, we have functicnally characterized the VapBC22 TA, system
from A, fberculoss. We show that overeapression of VapC22 re-
sults in bacteriostasis and transcriptional reprogramming that is sim-
ilur to that observed in M. fuberculosis exposed o nutrient-lumiting
and low-oxypen condifions. Protenme analysis revealed increased ex-
pression of VapB22 and reduced levels of various vimulence-associated
proteins in mid-log phase coliures of AvapC22 strain. We also demon
strate that changes in the relative levels of antitoxin and toxin are
essential for M. tubercndosis to adapl 1o oxidative stress and estab-
lish infection in host tissues. Host transcriptomic analysis revealed
that in comparison to the parental strain, infection with AwapC22
mutant strain resulled in enhanced innate immune response as evi-
dent by higher infiltration of neutraphils, eosinophils, dendritic cells,
and suppressed T helper 1 cell (Ty1) response in lung tissues, To-
gether, this study provides newer insights into the contribution of
TA systems to bacterial pathogenesis.
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Octyl gallate triggers dysfunctional mitochondria leading to ROS
driven membrane damage and metabolic inflexibility along with
attenuated virulence in Candida albicans
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Abstract

Recantly the high incidence of worldwide Candidainfections has substantially increased. The growing prob-
lem-about toxicity of antifungal drugs and multidrug resistance aggravates the need for the development
af new effective strategies. Natural compounds in this context represent promising alternatives having po-
tential 1o be exploited for improving human health. The presant study was therefore designed to evaluate
the antitungal eftect of a naturally occurring phenolic, octyl gallata (0G|, on Candida albicans and to inves-
tigate the underlying mechanisms involved. We demonstrated that OG at 25 pgiml could effectively inhibit
C. albicans. Mechanistic insights revealed that OG affects mitochondrial functioning as Candida cells exposed
to 0OG did nat grow on nan-lermentable carbon sources. Dysfunclional mitochondria triggered generation
of reactive oxygen species (ROS), which led to membrane damage mediated by lipid peroxidation. We
explored that QG inhibited glucose-induced reduction in external pH and causes decrement in ergosteral
levels by 46%. Furthermore, 0G impedes the metabalic flexibility of © albicans by inhibiting the glyoxylate
enzyme isocitrate lyase, which was also confirmed by docking analysis. Additionally, OG affected virulence
traits such as morphological transition and cell adherence. Furthermore, wa depicted that OG not only pre-
vanted biofilm formation but eliminatas the preformed biofilms. In vivestudies with Caanorhabditis elegans
nematode model confirmed that OG could enhance the survival of C. elegans after infection with Candida.
Toxicity assay using red blood cells showed anly 27.5% haemalytic activity. Taken togather, OG is a potent
inhibitor of C albicans that warrants further structural optimization and pharmacological investigations,

Keywonds: Candida, mitochondria, ROS, membrane, glyoxdate eycle, morphogenosis, biafitm.

Intreduction

Camlida allstcams s 8 common oppormmisic microorganism
known to cause both superheial and systemic infections in
immunocompromised hosts, The morphological transicon of
€, alfncans from budding yeass ro hyphal form and subsequent
biofilm formaton further aggravates the pathogenecity assoc-
ated with serious Candida infections.' Routinely used drugs in-
clude azoles (e.g., Huconazale) thar inhibit ergosteral hosvn-

thesis, polyenes (eqz, amphoteriaan B) thar bind wo engosterol
in the plasma membrane and the echingeandins fe.g., caspo-
fungin] that inhibis glucan synthesis.. However, the current
therapeutics collectively suffers from shorfalls such as toxic-
iy and resistance development,” Concomimntly, the emergence
of multdrag resistance i Condida isolates is only worsening the
problem. Therefore, identification of new classes of safe, well-
tolerared broad-spectrum antifungal drugs without a rendency
for resistance are urgently needed.
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Multi-spectroscopic investigation on the inclusion complexation of a- m

cyclodextrin with long chain ionic liquid
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ARTICLE INFO ABSTRACT

Keywonks: Host-guest interaction of ionic Hiquid (1L} 1-decyl-3-methylimidarolium tetraffuoroborate [Dmim][BF,] within
lenle Heaid a-<cyclodextrin (o-CD) has been studied by different spectroscopic technigues and our Investigated system is
a-Cyclodextmn significant in the field of supramolecular chemistry and medicine Benest-Hildebrand correlation is used 1o study
HS-geitat, Comypiteu on the sisichiomenry of the hon-guest complexation. Here conawrence with FT-IR and dynamic light scanering
FTIR and 41 -HMA (DLS) results, {1 |5 shown that o-CIy interacts with [Dmim] [DF.], induces compasitional and structural changes.

Characterization of the [Dmim1{BF,]-a-CD includon complex (IC) by 'H NMR spectroscopy provided in-
formation about the complexntion among the [Dmim][BE.] and o-CD molocubes and the structure of the 10 °H
NMR results confirm the formation of fnchision eomplex (1) while UV-vis spoctrosenpy. DLS and FTIR stodies
sl development of 1C with 131 stoichiometry. The present stady can be highly applicabls in the liekb of
pharmaceutical science, supra-molecular chemistry and material science,

1. Introduction

Hogt-guest interactions eomprice one amongst the slemental areas
in supra-molecular chemistry [1,2]. The host-guest chemistry between
ionic liquids (ILs) and cyclodextrin is stable by non-covalent bonds and
of wst importance for chemical and hiclogical challenges [3]. The
precise binding of a guest that is complementary to the host moleaile to
create host-guest complex by the non-oovalent interactions is known as
molecular recognition and i often applied within the area of molecular
sensors and many other chemical processes [4,5].

Cydodextring () are simple branch chain of evclic oligs-
saccharides maolecules which are linked by 1-4 glycesides bond and are
extremely biocompatible/biodegmdable [6,7]. Cyclodextring contain
hydrophobic cavity ond inter-glucose bonds which are amrenged in a
torus shaped molecular structure that can hind different guest mole-
cules [8]. Cyclodextring have two dimensiona molecular conflgurations
(i) the upper/wider rim is 3 ~OH (s2condary hydroxyl groups) and (ii)
the lower/narrower rim having 1% -OH (primary hydroxyl groups)
[3,10). The macrocyclic host can contain the guests in it interior and
hence they are generally classified as “endo recepturs™. Different types

i macracyclic hiosts molecules are available e, cucurhinerls, crown
ethers, porphyring, calixerenes and cyclodextring ¢t [11-14].

Inchusion complexation (1C) of CDs with wide variety of guest mo-
lecubes is: of great interest because of their extensive application in
varjous Helds Le, food packing, sensor, drugs delivery, pharmaceutical
and solubitity of dougs ete. 11-CD IC are formed through the insertion of
alkyl chain of the IL into CD cavity wa various inleractions resulting in
the formation of different types of supramolecular self-assemibied
structures in aguesus solution with host molecules (o-, B and y-oy-
clodextring) and find diverse applications in vardous felds Le, cos
metics, drug delivery und material science [15-17]. The a-cyclodextrin
ring containg six glucopyrancse units and its fAng i more strained than
that of - and y-cyclodextring. Hence, it's mone interesting to study the
IC belavior of a-<cydodexinn with ILs.

The soichiometry of 1Cx mainly depends on particolar chemical
properties, shape and hydrophobicity of the guest as well as the di-
mension and the substituent of the eyvclodextrin molecules [15-21].
Molecular modeling, simulation, X-ray crysmllography, fluorescence,
UV-vis, drcular dichrolem, NMR, FT-IR speciroscopy and thermal
chamcterization technigees have been frequently wsed (o verify the
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ARTICLE INFO ABSTRACT

Article history Alzheimer disease is a genetically complex multigenic neu-
Received 24 February 2020 rodegenerative disorder, resulting from the interaction be-
Revised 9 March 2020 tween multiple genes. Most of the earlier studies reported
Accepteq: 1B March X0 only few specific genes that have involvement in Alzheimer.

Available online 1 April 2020 However more than hundreds of susceptible genes have been

observed, that have significant role in the development and
progression of Alzheimer. Among all the existing data re-
sources, Genetic association database is the most popular

Keywords!
Alzheimer genes
Cross validation

COLD standard data source that contains information about genes, their as-
Meta analysis sociation classes into positive, negative and neutral class and
System modeling suppaorting reference. However, it confains lot of false posi-
Text classification tives and negatives associations. We have taken this data as
Machine leaming reference and performed the double fold cross validation to

Alzheimer geoe amodation compile the comprehensive list of Alzheimer genes, their as-

sociation class viz, positive, negative or ambiguous with the
disease and reference sentence confirming the association.
The data generated will be used as a GOLD standard refer-
ence data set for the training of machine learning classifier
to predict the classification of published literature not only
in Alzheimer but in other diseases as well. In addition, pos-
itive associated genes data can also be used for the system
level modelling or meta analysis of Alzheimer.
© 2020 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license.
(hittp: [jcreativecommons.orgflicenses/by/4.01)
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Abstract

Nauroinflammation is a major risk lactor associated with the pathogenesis of neurodegenarative
disaases. Conventional non-stendidal anti-inrflammatary drugs ane prescribad but their long tem
use is associaled wilh adverse eflects, Thus, herbal based medicines are altracting magor
attraction worldwide as potential therapeutic candidates. Tidophora indica (Burm. f) Marill is a
valuable medicinal plant well known in Ayurvedic practices for its immunomedulatory, anti-oxi-
dant, anti-asthmalic and antitheumnatic activities. The present study aimed lo elucidate the anti-
neurcinflammatory potential of water and hydroalcoholic leaf extracts of micropropagated plants
of T. indiea using BV-2 microglia activated with lipopolysaccharide as an in vitro model system
and developmant of an afficient reproducible protocol for its in vitro cloning. Non cytotoxic doses
of the waler and hydroalcoholic extracts (0.2pg/'ml and 20pg/ml, respectively) were selected
using MTT assay. a-Tubufin, Iba-1 and inflammatory cascade proleins like NFeB, AP1 expres-
sion was studied using immunostaining to ascertain the anti-neurcinflammatory polential of
Ihese extracts. Further, anli-migralory activity was also analyzed by Wound Scralch Assay.
Both exiracts effectivaly attenuated lipopolysaccharide induced microglial actvation, migration
and the production of nitrite via regulation of the expression of NFkB and AP1 as the possibie
underlying target molecules. An efficient and reproducible protocal for in vifro doning of T, indica
through muliiple shoot proliferation from nodal segments was established on both solid and lig-
uid Muraishige and Skoog's (MS) media supplemented with 15uM and 10uM of Benzyl Aming
Purine respectvely. Regenerated shools were rooted on both solid and liquid MS meda supple-
mented with Indole-3-butyric acid (5-15uM) and the rooted plantiets wene successfully acdima-
tized and transtermad o opan field condilions showing 0% survivability. The present study
suggests thal T indica may prove to be a polential anti-neurcinflammaltory agent and may be
further explored as a potential therapeutic candidate for the management of neurodegenarative
disaases. Further, the currant study will expedite the consarvation of T, indica ensuring ampla

commercial or rot-4or-profit saciors supply of this threatened medicinal plant to fulfill its increasing demand in herbal Industry.
Compating intareis: The authors have daclarad
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Growth Kinetics of Gold Nanoparticle Formation from Glycated
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ABSTRACT: Gold nanostructures have always been a
subject of interest to physicists, chemists, and material
schentists, Dispite the extensive research assodated with
gold nanoparticles, their actual formation mechanism s still
debatable, The nanoscale reamrangements leading to the
formmation of gald nanostructures of definite size and shape are
contradictory, The study presented in here details out a
mechanism for gold nanoparticle formation in the presence of
a hiological template. The kinctics of gold nanostructure
formation was studied using glycated hemoglobin & a
biological template as well as the reducing agent. Particle
formation was studied in a time and temperature- dependent
manner using different biophysical techniques. Here, we

&R e
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report for the first time spontaneous formation of gold nanoflowers which gradually dissociates to form smaller spherical
particles. In addition, our experiments conclusively substanbiate the existing postulations on gold nanoparticle formation from
relatively larger precursor structures of gold and contradict with the popular nucleation growth mechanism.

B INTRODUCTION

Gold nanostructures find application in a range of fields of
biological, physical, chemical, and medical sciences.' ™ The in
situ synthesis of gold nanoparticles (GNPs) invelve two major
reactions, reduction of gold ions to atomic gold and the
stabilization of the resultant structures.” A number of chemical
as well as biological agents are meported to be capable of
synthesizing GNPs when used as a template or raducing agent.
Among them, trisodium citrate is well sdied and frequently
employed owing to its use as both reducing agent and stabilizer
for the fabrication of a range of gold nanostructures.”
Recently, biological agents have gained popularity toward their
use in GNP synthesis, principally for applications in the fidld of
medical sclences because of its superior cytocempatibility and
biccompatibility compared to other chemical reducing
agents. =12

In the bottom-up chemical symthesis of metallic nanoma-
terials, the post-reduction growth kinetics of nanostructures
has drawn particular attention from scientists all over the
world, ever since Turkevich studied the nuceation and growth
in gold colloids” Studying the growth kinetics of gold
nanostructures is important owing to its versatile application
potentials

Biological and chemical sensing {s an emerging application
of GNPs considering its unique physical and optical properties.
Taking into account the uwse of GNPs for sensing applications,
the mechanism of sensing differs either by synthesis,
aggregalion, or interaction." =" Here, aggregation and

v ACS Publlications o xxx Amencan Chemicsl Socisty

interaction studies are based on the already prepared GNPs,
and sensing enabled through synthesis depends on the growth
of GNI's from a template which s the target molecule
Different proteins are reported to carry out the formation of
gold nanoclusters based on thelr activity towards the reduction
of peld salt.'"" Extracts from different plant species’ known to
be rich in proteins, sugams, amino acids, and secondary
metabolites including flavonoids and alkaloids can direct the
growth of GNPs of different sives and shapes."® Leng et al in
2016 suggested that synthesis of GNPs using different proteins
such as hemoglobin (Hb) and myoglobin can be used as a
means for sensing of on the basis of colorimetric
profile of the formed GNPs'" GNPs which are found to be
able to differentiate among structural and conformational
alterations in proteins are also reported to be capable of
sensing the protein conformational changes associated with
ation.' > Nonenzymatic glycation is an important
physiological phenomena having clinical significances in
diabetes and associated complications. The products of
nonengymatic glycation are known to possess high reducing
properties because of the formation of resultant molecules of a
large number of functional groups™ ™
In a previous study, it was demonstrated that the color of
colloidal GNP when smynthesized using the glycated Hb
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1. Introduction

ABSTRACT

Afm, = Among the most commen mechansms of multidnog resistance [MDR) in peevalent human fungal
pathogen, Condida allicms, overexpression of diug efflux pumps renraies the predominan mechanisn
Hence to inhibit efflux pemps and chemosensatize C olhioans against traditional antifungal dngs still
represents an attractive approaci. The present study simed fo analyae the effect of Vanillin (Van), 2
natural food Mavoning agent, on dneg eMux pamp Jotivity of Coesdicdo adficons.
Methods and resalts. - ‘We observed thar Van specifically inlubits Conhida drog resistance peotein 2
(CaCdr2p) activity belonging to ATP Binding Cassette [ABC) superfamily as revealed by abrogated
rhodamine BG effiux ard nile red accumulation asssy with CaCdr2p over expressing strain. Insight
studies into the medhanisms sugpested that abrogated efflax by CaCdr2p s duoe to competitive mode of
inhibition by Van as depicted by Lineweaver-Burk plot. RT-PCR, western blot and confocal microscopy
further unraveled that Van leads to reduced expression of CORZ and CaCdr2p mislocalization
respectively. Furthermoore, Van sensitizes the amle sensitive and mesistant dinical matched pair of
isolates GuaiGuS and led to abrogated rhodamane BG ofllux and depleted ergosterol, Furthermore, Van
synergiees withmembrane targeting diugs floconazole and amphotencin B as their fractional inhibitory
coellicient index was less than 05,
Comclesion, - Yan being a potent inhibitor of CaCds2p and chemmsensitizing of drug cesistant C aflvcoas
wartants further studies to be exploted as effective antifungal agent.

@ 200 Hsevier Masson SAS. All cights reserved

In C. albicans, the major players involved in developing MDR are
Candida drug resistance proteins CaCdrlp and CaCdr2p along with

Continuous deployment of antifungal drugs has led to
emergence of multidrug resistance (MDR) in the prevalent human
fungal pathogen Condido olbicons, C olbicons resides in the
mucocutaneous cavities of skin, vagina and intestine of humans
as a commensal but can turn pathogenic under Immunocompro-
mised conditions | 1.2]. The limited current armory of antifungal
drugs s propelling MDR development which 15 a major hurdie
against efficient therapeutics [3) Despite the fact that MDR is a
multifactornal phenomenon, resistance mediated by drug efflux
pumps belonging to either ATP binding cassette (ATP) superfamily
or magor facilitator superfamily [MFS) remains the predominant
mechanism [4.5]. Under such circumstances, it becomes pertinent
to look for inhibitors targeting these drog efflux pumps.

" Corrcsponding authors.
E-mul sdfdnesaen draes hanfanma@gmasloom [Z. Fatimal
salihaneedityaboo onin (5 Hamesd)

ttpe: | ok oag V1010 B LR crreed 0TS 100R2 )
15652930 2020 Brevier Maston SAS. Al rights rewerved.

CaMdrlp which belongs to ABC and MFS super [amilies
respectively [46]. Despite sharing 84% cimilarity [7] evidence
suggests that CaCdrlp contributes more towards drug resistance
than CaCdr2p in C albicans, however, recent studies have also
depicted considerable role of CaCdr2p [8-10). Even intracellular
energy metabolism is known to correlate with the expression of
CORT and CDRZ genes in drug resistance [17] The activity of COR
genes, COR! and CDRZ fs regulated by a commaon transcription
factor, Taclp [12].

MNatural compounds have gained immense interest owing to
their natural origin, cost effectiveness and lesser toxicity. Plants
secondary metabolites are an enormous treasure, containing
promising compounds targeting efflux pumps |13}, For instance,
curcumin and geraniol modulates the expression of CaCdr 1p efflux
pump transparter | 14,15) The monoterpenes thymol and carva-
cral, reverses azole resistance by inhibiting the expression of CDRT
and CORZ genes along with synergism with Known antifungal drug
flucanazole (FLC) [16]. The extract from Echinophorn plarvoba
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Induces Apoptosis by Targeting BCL-2 and Inhibits
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Abstract: Lung cancer is a type of deadly cancer and a leading cause of cancer associated death
worldwide, BCL-2 protein is considered as an imperative target for the treatment of cancer due to
their significant involvement in cell survival and death. A carbazole-piperazine hybrid molecule
ECPU-0001 was designed and synthesized as a potent BCL-2 targeting agent with effective
anticancer cancer activity. Interaction of ECPU-001 has been assessed by docking, molecular
dynamics (MD) simulation, and thermal shift assay. Further, in vitro and in vivo anticancer activity
was executed by cytotoxicity assay, FACS, colony formation and migration assay, western blotting,
immunocyto/histochemistry and xenograft nude mice model. Molecular docking and MD
simulation study confirmed that ECPU-0001 nicely interacts with the active site of BCL-2 by
displaying a Ki value of 572 uM and binding energy (AG) of -8.35 kcal/mol. Thermal shift assay
also validated strong interaction of this compound with BCL-2. ECPU-0001 effectively exerted a
cytotoxic effect against lung adenocamoma cells A459 with an IC= value of 1.779 pM. Molecular
mechanism of action have also been investigated and found that ECPL-0001 induced apoptosis in
A459 cell by targeting BCL-2 to induce intrinsic pathway ot apoptosis. Administration of ECPU-0001
significantly inhibited progression of tumor in a xenograft model withoul exerting severe toxicity
and remarkably reduced tumoer volume as well as tumor burden in treated animals. Our
investigation bestowed ECPU-0001 as an effective tumoricidal agent which exhibited impressive
anticancer achivity in vitro as well as in vivo by targeting BCL-2 associated intrinsic pathway of
apoptosis. Thus, ECPU-0001 may provide a valuable input for therapy of lung adenosarcoma in
future, however, further extensive investigation of this compound will be needed.

Keywords: carbazole-piperazine hybrid molecule; ECPU-0001; tumor xenograft; mitochondrial
mediated apoptosis; intrinsic pathway; molecular dynamics simulation
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Bi-functionalization of glass surfaces with poly-L-lysine
conjugated silica particles and polyethylene glycol
for selective cellular attachment and proliferation
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Received: 12 June 2018 ABSTRACT

Accepted: 20 September 2018 brication of microstructured patlems serves as a powerful ool for studying
; the cellular responses boward synthetic materials at the material-cell interface
© Springer SciencetBusiness  for tissue engineering, Silica particles can effectively act as a substrate for cel-
Madia, LLE, part of Springer lular attachment and growth owing to its biocompatible nature and facile sur-
MNahire 2018 face chemistry. In the current study, a non-lithographic microfabrication method
for patterning of particles was devised using silica particles (~ 600 nm) and
epoxy-silane-functionalized glass surfaces. Poly-t-vsine (PLL) was covalently
altached to madified silica particles which were subsequently pattemed onto the
functionalized glass surfaces. 'LL plaved a dual role. Firstly, it served as a bi-
linker by covalently attaching modified particles on epoxy functionalized glass
surfaces. Secondly, it faclitated cellular attachment on the pattern via electro-
static interactions. The vacant unpatterned regions were passivated with
methoxy-polyethvlene glycol-amino (MPA) o avoid non-specific cellular
attachments. A549 cells were found to grow specifically on the monolayered
silica patlerns having lower packing density and exhibited stretched morphol-
ogy, indicating cellular attachment to the substrate, whereas the MPA passi-
valed arcas were capable of blocking coll adhesion successfully, The highlight of
the reported novel method lies in the dual use of P'LL which not only provided
necessary control over the surface chemistry by allowing fabrication of desired
patterns bul also facilitated selective cellular attachment on the generated pat-
terns. Therefore, we report a simple process for micropatterning the cells on
desired patterns via surface bi-functionalization for selective cellular attachment
and proliferation.

Agita hindal and MNeha Yadayv have contributed equally to this work
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Abstract

Considening the emengence of mulidrug resistance (MDR) in prevalent human pathogen, Mycobacterium nibercufosix (MTB),
there is parallel spurt in development of novel strategies aimed to disrupt MDR. The cell envelope of MTB compnises a wealth of
lipid moieties contributing wowarnds long-temm survival of pathogen that could be exploited as efficient antitubercular target owing
to advancements made in mass spectrometry-based lipidomics technology, This stady simed to utilize the lipidomics approach to
unveil severl lipid sssocited changes o nesponse w0 matural antimyeobactenal compound vanillin (Van) in Mycobaeterinm
smiepmntty, a surmogate for MTE. Lipidomic analyses revealed that that Van alters the compaosition of fany acid (FA), glyceralipid
(GL), glycerophospholipid (GP), and saecharolipids (SLL Furthermore, Van lesds o potentiation of ampicillin and displayed
additive effect, The diffeentinl expressions of vanous lipid biosvnthetic pathway genes by RT-PCR cormoborted with the
lipidomics data. Lastly, we demonstrated enhanced survival of Mycobacterinm-infected Cuenorfiahdits elegans model in
presence of Vin. Thus, lipidomics approach provided detailed msight inte mechansms of membmne dismpion by Van
Myveobacreritim smegmatts, Our work offers the basis of further understanding the regulution of lipid homeostasis m MTB so

Fusarium solani causing stem rot and wilt of lucky Bamboo (Dracaena
sanderiana) in India-first record

Marendra Kumar' - 5. C. Dubey® - Pardeep Kumar® - 5. M. Paul Khurana'

Received: 24 August 2018 / Revised: 13 Febinsary 20197 Accepted: 20 February 2019
© Indian Phwytopathological Sockety 2019

Abstract

Lucky Bamboo (Dracaena sanderiona Sander ex Mast) is a tropical evergreen perennial woody, shrubby species. This is
native of Cameroon area in tropical West Africa. This has flexible strap-shaped leaves and slender stems. Being an indoor
house plant it grows very well under indirect lighting and have gained popularity because of adoption of new age culture. It
multiplies readily by stem cuttings. In year 2014-2017, stem ot and wilt symptoms were ohserved in £, sande riana cuttings.
The lirst observed symptoms were yellowing in leaves with wilting. In due course of lime the leaves tmed dry and light
brown with necrosis. On splitting open. rofted areas were seen in the middle with a visible brown discoloration in cortical
region, The infected plants died within a few weeks. The fungal pathogen Fusarium was observed and isolated from the col-
Lar, roots, stems, This was morphologically confirmed as Fusarion solani and also through amplification and sequencing in
ITS region, which showed cent percent similarity with the sequences of F. solani available in NCBI genbank. As per record
in literature this is the first record of stem rot and wilt caused by F. soland in plants of D. sanderiana from India

that better thempeutic tmrgets could be identified 1o combat MDRL

Keywords Myeobacternum - Vanillin - Lipids - Cell wall - Futty acid © Glyeerolipids + Glyosrophospholipids

Introduction

The evolution of drug-reastant Myeahacterim tberculosts
(MTH) hus establishod sevire complicatons that are difficult w
reat and generated considerable concem for developing effective
strategies fior the control of tuberculosis (THI. Adthough the aur-
renil drug susceptibility testing is quite avcurate and elficeny, it is
time-consuming. Identification of diagnostic biomarkers is,
therefore, necessary 1o discriminate between infection from
drug-resistant and drug-susceptible struns. One strategy that
helps w effectively control TB is to understand the function of

Electronic supplementary material The onlme version of s atcle
(htps s/ dhod, org! 10,1007/ 10 23-01 9-00099-0) containg supplemontany
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lipads thiat myveobactenn wse to manipulate host cellular defonses.
MTB his unigue cell envelope anchitecture comprising several
lipids between the outer and mner membrme which acoount for
much of ity impermeability w anti-TH drogs and confer umigue
stuining properties o MTB (Jackson 2014)

The recent mtroduction of high-throughput analyses of ipids
15 secelenting our ability 1o malyvae MTB lipid metabolism and
signaling and the fctors that regulate those pathways (Pal o al.
201 7: Sharma et al. 20018). Several eategories of lipid are present
in MTB, c.ig.. fatty acuds (FA). glycerolipids (GL).
glycerophospholipids (GP), premol (PR, polyketides (PK). and
saecharalipids (SL), The outer membrane and capsular hipids of
MTB play mportat roles in host-pathogen inferactions, The
imnermost laver 15 the plisma membrane that seans typicad of
bacterial membrane while outside the plasma membmne 15 a
massive cell wall core compnsed of peptidoglycan (PG, n
covalent attachment via phosphoryl-V-acetvlglucosaminosyl-
rhamnosy] linkage units with the heteropolysaccharide
ambmogalactun (AGL which m tum 15 esienbied at 15 non-
reducing ends (o q-alkyl, P-hydioxy long-chain {CegCan)
myoolic acids, The cell wall core, also refemed 1o as the myoolyl
arabinogalactan-peptidoglycmn (mAGP) complex i required for

&) Springer

Keywords Fusartion solani - Dracaena sanderiana - Stem mol - Willing

Brracaena xanderiana (Lucky Bamboo, Belgian Evergreen,
Ribbon Dracaena or sometimes Ribbon Plant) is one of a
group of small ornamental shrubby plants. This bears slen-
der stems with strap shaped fexible leaves, They grow un
surface ground of rainforests (Grewal et al. 1999) in the
form of upright shrub reaching 1.5 m. The leaves come
in the mnge of 15-25 cm (long) and 1.5=4 cm (broad) at
base. It is marketed as “Lucky Bamboo” and a popular
house plant used for decoration which survives under vari-
ous indoor conditions. It can be easily propagated through
stem cultings. Literalure records that some fungal species
result into stem rod. in different parts of world viz., Tehran.
Iran—Aspergiflis niper (Abbasi and Aliabadi 2008), Bul-
gari—Colleteririchum dracacnophidom (Bobev et al, 2008),
Korea—F. axysporum, F. solani and F. moniliferme (Choi

1 Naremadra Kumar
narendra microbiology @ rediffmail com
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et al, 2008), Iran—F. selani (Abedi-Tizaki et al. 2016) amnd
leaf spot viz., Cladesporinm dracacnatom and Alternaria
alternata (Baka and Krzywinski 1996), Fusarium species
vit.. F. equisen, F. oxysporum, F. proliferation, F. semirec-
i, F. solani, F. subglutinans and F. phyllophitim (Choi
et al. 2008; Thongkantha et al. 2008) from Dracaesa plants.

Gurgaon District of Haryana state in southern most
region (27°2720" and 28°32725" latitwde and 76°39°39°
and 77°20°50" longitude) and is among most valuable area
where Lucky Bamboo are used as ornamental plants, 1t is
propagated largely through stem cuttingsivegetative means.
The pathogenic agents cause a bot of economic harm to many
ornamental planis so it needs to identify for development
of suituble control measures. Therelore present study was
undertaken to find out the incitant of stem rot and wilt in
D, samderiana,

Potato dexirose agar mediom (PDAY medium was pre-
pared for eulturing of associated fungi. Potato dextrose
broth medium was used for DNA extraction. A total of
39.0 g Potato dextrose agar (HiMedia Laboratories Pyl
Lid, Mumbai) was suspended in double distilled water
to make 1000 mL. It was heated till boiling o throughly
mix the contents of medium, This was then autoclaved at
15 Ibs pressure (121 °C) for 15 min (Kumar ¢ al. 2016).

'ﬂ Springer
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Anti-inflammatory Effects of S. cumini Seed Extract on
Gelatinase-B (MMP-9) Regulation against Hyperglycemic
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Black berry (Syzygiurn comini) fruit is wseful in curing diabetic complications; however, its role in diabetes-induced
cardiomyopathy is not yet known. In this study, we investigated the regulation of gelatinase-B (MMP-9) by 5. cumini methanol
seed extract (MSE) in diabetic cardiomyopathy using real-time PCR, RT-PCHR. immunocytochemistry, gel diffusion assay, and
substrite zymography, The regulatory effects of MSE on NF-xB, TNF-a and 1L-6 were also examined. Tdentification and
estimation of palyphenol constituents present tn 5. cumind extract were carried out using reverse-phase HPLE Further, in sillco
docking studies of identified polyphenols with gelatinase-B were performed 1o elucidate maolecular level interaction in the active
site ol gelatinase- B, Docking studies shuwed strong interaction of 8 comind polyphenocls with gelatinase-B, Our findings indicate
that MSE significantly suppresses pelatinase-B expression and activity in high-glucose- (HG-) stimulated cardiomyopathy.
Further, HG-induced sctivation of NF-xB, TNF-&. and [L-6 was also remarkably reduced by MSE. Our results suggest that 5
carmtini MSE may be useful as an effective functional food and dietary supplement to regulate HG-induced cardiac stress

through gelatinase.

1. Introduction

Syzygium cumind, a seasonal perishable berry, commonly
known as malabar plum, belongs 1o the family Myraceae,
The plant is native 1o Asia and Oceanic regions, mainly India,
China, and New Zealand. It is also grown in East Africa,
South America, and tropical parts of the USA [1, 2]. The
purple fruits of jamun are used for the processing of chips,
vinegar, jams, smoothies, and squashes and hold a significant
position in the functional food industry. Besides the frunts,
other parts of the plant also have been found useful in treat-

ing chronic diseases including diabetes-related complications
[3. 4]. The plant of 8. cumini, especially its fruit. is considered
a functional food, as it consists of plenty of polyphenols such
as gallic acid, quercetin, B-sitosterol, eicosane, diphenic acid,
ellagic acid, isoquerceting, and myricetin, which may facilitate
healthy benefits  against  diabetes-induced  detrimental
changes and also reduce the risk of neurological and cardio-
vascular discases (CVDs) [5]. These molecules are known for
their anti-inflammatory, antihyperlipidemic, antioxidative,
free radical scavenging. and antidiabetic potential [6]. Fur-
ther studics have shown that S cumin seed extracts function

Studies on the antifungal activity of biotemplated gold nanoparticles over =
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ARTICLEINFO ABSTRACT

Kryeranic Green synthests and applicarions of gold ranapardeles are more fseinating research ares doe 1o thelr unique

Giold danapanecies optical properiles and high Xaay attemstion power. In this gudy, we hove synthesized gold nanoparticles of

Antifungal sciivity uniform sl (Snm) with sphetical shape. UV-vis spectrmeopy, Trammisdon Flectmn Michowopy and Atomic

Candida albicem Foroe Microscopy wers employed 1o charscterize the synthesized gold nipopartichs. The hiomedical applica

:_"m Ulll-ﬁl‘:hﬂlr thons of the synthesized gold nanoparticles were carrled out agsinst most prevalent human fungal pathogen,

S Cuamdide albicans. Broth micro dilution sssay was ised 1o detenmine minimum inhibitory concentration (MICL
We observed that 0. SmM coocentration was effective in inkibiting the growth of fungal cells which was Iater
confirmed by spot assay,

1. Introduction gynthests of gold nanoparticles using various templates such as paly-

In the modem era of material science, nanopartickes: have hecome
the eentre of attruction o the scientific commumity. In current years,
nanotechnology is one of the most researched areas due 1o their no-
ticenble performance in electromcs, oplics and photonics. Nanopartches
are the fundamental structures of nanotechnology. [1] Nanoscience and
technology is an interdisciplinary broad area of research and develop-
ment activity thar has been growing dynamically worldwide in the past
few years. Nanoparticles are the simplest form of simcures with the
range of 1-100nm [2]. Nanoparticdes have different physical and
chemical properties such as higher surface area, mechanical strength
and high reactivity, Gold nanoparticies ame unique in optical property
s gold is vellow in shading, strong in state where as gold nanoparticies
are wine red shading armngement against oxidant (3], Gold nano-
particles dispiay different sizes extending from 1 nm o 8 pm and they
likewise show distinctive shapes, such as round, sub-octmhedml, octa-
hedral, decahed ml, sporndic shape, errahedral, hevagonal plarelers and
nanorods. Among all these shapes, circular molded nanopardcies are
most steady and show alluring eptical properties when contrasted with
the trangular formed ranopartcles [4].

Conventional physical and chemical methods are used m prepare
metal naneparticles from toxic chemicals [5]. Moreover, these methods
are very expensive and not envirmmentally friendly [6]. Green

sacclurndes, fumgi and plant extrocts ane found (o be environmentally
benign [7]. These attractive green stmtegies are free from toxic che-
micals and toxic materials. Geld mpoparicle synthesized from bio
templates offers a route for large scale production of different metallic
nanoparticles [5].

Bio temjilated godd nanopartices are utilized to detect cancer cells,
Increased surface area of gold nanoparticles in solution which con
tribre to their enhanced physio-chemical properties which are useful
in a varety of felds such as antirmiccobial agents (9], bio-noleculir
detection, diagnostics, catalyss, biomedical and bio sensing devices,
Gotd nanoparticles are utilized as efficient materials for water pur.
ificarion [10], These are also used in interfoce resistors, conductors and
different compoenents of an electronic chip. In photodynamic treatiment,
when light is connected toa umor containing gold nanoparticles, the
particles quickly warm up, executing tumar cells [11]. Gold nano-
particles are wed a5 substrates (o empower the sstimation of vibra-
rional energies of compound securities in suriace upgraded Ramam
spectrosoopy. Gold nanopasticles are very thick, conscquently enabling
them to be utilized as tests for transmission electron microscopy [12],
Gold nenoparticls can be readily dispensed, functionnlized and ane bio
inert in nature. These pamricles have high X.ray attenuation power [13].
Gold nanoparticles have been generally utilized as & pan of the feld of
radiation solution in radiation freatment due to the effective and
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Discovering Potential RNA Dependent
RNA Polymerase Inhibitors as
Prospective Drugs Against COVID-19:
An in silico Approach

Satabdi Saha'’, Rajat Nandi'*, Poonam Vishwakarma®, Amresh Prakash” and
Diwakar Kumar'*
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COMID-19, caused by Severe Acule Respiratory Syndrome Corona Virus 2, is declared a
Global Pandemic by WHO in earty 2020. in the present situation, though more than 180
vaccine candidales with some already approved for emergency use, are currently in
development against SARS-CeV-2, their safety and efficacy data is still in 2 very prefiminary
stage to recognize them as a new lreatment, which demands an utmost emergency for the
development of an altemative anti-COMVID-19 drug sine gua nan fora COVID- 18 free world,
Since RNA-dependent BNA pohmerase (RdRp) s an essential protein imvolved in
replicating the virus, it can be hald as a potential drug target. We were Kean to explore
the plant-based product against BdRp and analyze its inhibltory potential to treat COVID-
19. A umique collection of 248 plant compaunds were selected based an their antveral
activity published in previous Rerature and were subjected 10 molecular docking analysis
againsl the catahlic sub-urit of RdRp. The docking study was followed by a
pharmacokinatics anakysis and molecular dynamics simulation study of the selected
best-docked  compounds.  Telmagrandin |, SaikosaponinB2,  Hesparidin  and
{-|-Epigallocatechin Gallate were the most prominent ones thatl showed strong binding
affinity toward RdRp. Al the compounds mentioned Showed  safisfectory
pharmacokinetics properties and rermained! stabilized at their respective binding sites
durng the Moleculer dynamica simulation. Addtionally, we calculated the free-binding
energy/the binding properties of RdRp-ligand complaxes with the connection of MW/
GBSA, Interestingly, we observe that SakosaponinB2 gives the best binding affinity
(AGrragm = —42.43kcal/mol) in the MM/GBSA assay. Whereas, leasl activity iz
obsarved for Hespendin (AGunging = —22.72 kealimol), Overall our study urwveiled the
taasinility of tha SalkosaponinB2 1o sarva as potantial molecules tor developing an etfective
therapy against COVID-19 by inhibiting one of its most crucial replication proteins, RdBp,

Kayworde: COVID-18, RdRp, plant product, inhibitors, admaet, free onangy
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Understanding lipidomic basis of iron limitation induced
chemosensitization of drug-resistant Mycobacterium tuberculosis
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Abstract

Under limited micronutrients condition, Myeofcrerninm fuberculasis (MTR) has (o struggle for acquisition of the limited
micronutrients availuble in the host, One such crucial micronutrient that MTE requires for the growth amd sustenanee is
iron. The present study aimed 1o sequester the iron supply of MTE 1o control drug resistance in MTB. We found that iron
restriction renders hy persensitivity 1o multidrug-resistant MTH strains agamst first-line anti-TH drugs. To decipher the effect
of iron restriction on possible mechanisms of chemosensitization und altered cellular circuitry goverming drug resistance
and virulence of MTB, we explored MTB cellular architecture. We could identify non-intact cell envelope. tampered MTR
morphology and dimimshed mycolic acid under iron restnicted MDR-MTB cells. Decper explormtion unraveled altered lipi-
dome profile observed through conventional TLC and advanced mass spectrometry-based LC-ESI-MS technigues. Lipidome
analysis not only depicted profound alterations of various lipid classes which are crucial for pathogenecity but also exposed
leads such as indispensability of iron to sustain metabolic, genotoxic and oxidative stresses. Furthermore, iron deprivation
led to inhibited biofilm formation and capacity of MTB to adhere buccal cpithelial cells. Lastly, we demonstrated enhanced
survival of Mycobacterivm-infected Caenorfabditis elegans model under iron limitation. The present study offers evidence
and proposes alteration of lipidome profile and affected virulence traits upon iron chelation. Taken 1ogether, iron deprivation
could be u polential strategy 1o rescue MDR und enhanee the effectiveness of existing unti-TB drugs.

Keywords Myechacteriom - Iran . Lipids - Membrane - Lipidomics - Glyoxylate cycle - Biofilm

Abbreviations CFW Calcoflour white
MTH Myeobacte rium nberculogis CyY Crysial violer
MDR Muludrug resistance INT lodonitmtetrmzolium chlonde
ADC Albumin dextmse catalase SEM Scanning electron microscopy
O0ADC  Oleic albumin dexirose catalase 4| Propdium 1odide
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ARTICLE TNFO ABSTRACT
Article hagrory: Ther sudden increase in the COVID-1 epidemic aflfecied by novel coronavires 20019 has jeopardized public
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Krywoids;
SARS-Cov-2
e

([ L

Drug

Dacking
ADMET

anil Sdmullation

Beakth workdwade, Hence the necessities of 2 diog o therspeutic agent that heal SARS-CoV-2 infections
are essential requinements. The viral genome encodes 3 large Polyprotein, funther processad by the main
procease’ IC-Hke protease (3007 ) and papain-like proteases (PLP7) Inte 16 ponstructural proteins to form
a viral replication comphex. These essential functions of 3CLP and PLP in vires duplication make these
roteases o pronisig target for discovenng podential therapeutic condidates and possible peatment fo
SARS-CoV-2 infection.

Tias sty armed o soreen @ wiigue sel of protease mhitotors Bbrary aganst 3007 and P ol (e
SARS-Cov-1. A molecular docking study was performed using PyBx to revieal the binding affinity of the
sclected ligands and molecular dynamic simulations were execured to assess the three-dimensional sta-
bility of protein-ligand complexes. The pharmacodynamics parameters of the inhibitors were predicted
nsing admetSAR. The top two [igands (Malamesial and WVE23) bated on docking scores were sebecied for
Further studies. Selected ligands abowed excellent pharmacokinetic properties. with proper absorption,
bioavailability and minimal roxicity. Due to the emerging and efficlency of remdesivir and dexametha-
sonve in healing COVID-19 patients. ADMET propertics of the sclected ligands were thus compared with
it MO Samukation stodies up to 100 o revealed (e Dgands® stalility o the target protefins’ binding sile
residies. Therefore, Nafamostat and VEZS may provide potential freatment options against SARS-Col'-2

infections by potentially inhibiting virus duplicatien though more research i warranted.

© 2021 Elevier BV, All rights reserved.

1. Introduction

In December 2009, 2 new corpavirus cansed an outhreak of
the pulmonary disease in Wuhan, the capital of Hubei province in
China, and has since spread globally [67.68,79]. The virus has been
named SARS-CoV-2 [20], with 96% genome identical to a bat coro-
navirus and shares 79.6% sequence identity to SARS-CoV [43,67,79).
This pandemic spread worldwide with more than 1049 million in-
fections and more than 227 millicn deaths 1l 3rd February 2021
[ rtpes:f www waridamerersinfofcoronavins) |,

The genome size of coronaviruses is <300000 nucleotides in
length with a 5'-cap structure and a 3-paly (A) tail and consist of
at least six apen reading frames (ORFs) [27,13) The first ORF (ORF
Tajb) is about two-thirds of the genome length, precisely trans-

= Correaponding suthar. Depantment of Microbdology, Assam University, Silchar-
TEEGN, Aszam, Indlia Tel: =91-8 4080045
E-rid] aefebresss ik | 1@ gmail cisti (0. Kamar]

Titnps: o oeg TOL T ol sEroc 200, | Ao
OCZ2-2850/0 2021 Elsevier BV, All rights reserved

lates two polyproteins, ppla and pplab and are processed by the
main protease, also known as the 3C-like protease (3CL"™) and
by one or twa papain-like proteases (PLP), into 16 nonstructural
proteins (NSPs) and develop into mature profeins which assist in
the viral replication |7,26,24]. PLP* [acilitates cleavage at the first
three palyproteins <ites, whereas CL™ facilitates the cleavapge at 11
sites [14.29]. The 30LP™ carres out cleavage at the polyproteins C-
terminal while, N-terminal of the polyproteins are cleaved by PLP™
[40]. These NSP: engaged in subgenomic RNAs construction that
encodes four main structural profeins, nameby envelope (E), mem-
brane (M), spike (5), and nucleocapsid (N] proteins and other ac-
cessory proteins | 56,57 )

The -306 aa lang 3CLP, 2 key enzyme for coronavirus repli-
catbon, 15 also encoded by the polypeptide and responsible for pro-
cessing the polypeptide into functional proteins [67.77)]. The 3CLP™,
also known as MspS, is the first to get automatically cleaved from
polyprotems (o produce mature enzymwes, and then it further as-
sists in the cleavage of downstream MNsps at 11 sites to release

UNIVERSITY

—HARYANA—

Briefings in Bioinformatics, 00{00), 2020, 1-15

doi: 10.1093b(bbbasiTs
Case Study

OXFORD

Identifying the natural polyphenol catechin as a
multi-targeted agent against SARS-CoV-2 for the
plausible therapy of COVID-19: an integrated
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Abstract

The glabel pandemic crisis, coronevirus disease 2019 {COVID-19), caused by the severs acute respiratory syndrome
caranavirus 2 (SARS-CoV-2) has claimed the lives af millions of people scross the warld. Development and testing of
anti-SARS-CoV-2 drugs or vactines have net turned to be realistic within the timeframe needed to combat this pandemic.
Here, we report 1 comprehensive computational approach to identify the multi-targeted drog molecules against the
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ARTICLE INFO ABSTRACT

AFFILIATIONS Article higlory: In Mpcobacterinm tuberyulnss (MTRL the cell wall synthesis Mavoenzyme decaprenyphosgshoryd-i-o-

Revennd 23 April M rlose 2 -epimierase (DprEl) plays a crucial role in host pathogenesss, viralence, lethality and survival
Received In revised form uiyder stress, The emergence of different variants of diug resistant MTB are a major theeat workdwide
f:;:ﬁmi el wehich essentially reguines more effective new drg molecules with no major side effects. Heve, we used
Avallable online T October 3070 struciure based virtual screening of bioactive molecules from the ChEMBL database targeting DprEd,

having Bioactive 78713 molecules known for anti-tubercelosis activity, An extensive molecudar docking.
binding alfinity and pharmacokinetics profile fltering resulls in the seléction four compounds, €5
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s Gl (CHEMBI2441313), C6 (ChEMBI2338605), C5 (CHEMBLA41373) and CI0 (ChEMBLIGO7806) which may
“\auther to wham cormespondence should be addressed; - s beiFberris . DprEl explore as potential digg candidates. The obstained resulis wene validated with thireen koown Oprg)
WirtL seresning inbibitors, We furiher estimated the fee-binding energy. solvation and entropy eoms onderlying He
Bloavallahiliry binding properties of DpeE-ligand interactions with the imphication of M simolation, MMGESA, MM]
ABSTRACT MM IBSAIGESA PRSA and MM3I-RISM.  Interestingly, we [find that OB shows the highest AG  scores
WAMID-RISM {4128 = 350, 2296 = L7, 10,93 & 5,70 keal mol '] in MMIGESA, MM[PRSA and MM/3D-RISM assay,

Im this work, we report that covalently attached prowin o graphene oxide/magnetite {r(s(-Fe,0,) nanocomposites can act as & substrate
for surface-cnhanced Raman spectroscople studies. The substrate rGO-FeyOy, symthesized by hydrothermal process was modified with a
fuerescendy labeled protein, streptavidin (Strp), using silane chemistry. The modification was confirmed by confoal fluorescence hit-molecules: €5, O, C8 and €10 having better binding free energy and molecular aflfinity &5 comparsd
mvicrmenpy and Fourker-transform infrared spectrscopy, where the lusrescence of the conjogated protein and the presence of the addi- to O3, This, we propoded that selected compounds may be explored a5 lead molecules in MTE
tiomal peaks were visualized, respectively. The transmission eleciron microscopy demonstrated 3 wide distribution of Fe (), nanoparticles therapy.

on G0 sheets. In addition, when the Raman peaks of these bio-nanocomposites (rGO-FeaO-5tep) were compared with the GO-5trp
sheets and Fe,Oy-Strp nanoparticles, an active substrate-mediated surface enhancement Raman spectrmcopic effect was abserved. 11 sug
gests that covalently attached protein on pGO-FeyOy nanocompesite substrates acts a3 a better platform for biosensing application than
bare GO sheets or Fey O nanoparticles.

respectively, Whereas, the lowest AG scores [ 3531 = 344, 1367 & 265, 340 = 4.06 keal mol ')
observed for CT319, the inhibitor co-crystallized with BpeEl Collectively, the results demonstrated that
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| INTRODUCTION

Graphene (G) and graphenc oxdde (GO) are the most significunt
- dimensional (200 materials used in different applications due o
their unsque physical and chemical propertiss. A combination of
hydrophilic edges (due 1o the presence of functional groups) and o
hydrophobic basal plane make the sheets amphiphilic i nature.~
Furthermore, the GO sheets can be wed s o progenitor for reduced
graphene oxide (10G4)) sheets when osygen functional groups (O00°,
Ol and epoxyd from the sheets are removed by the reduction
process. These rlG0 sheets have large applications not only i the
fiedd of dedtronics and materials scence, but also in biology, These
sheets have propertics similar to graphene,  Upon decoration with

inorgans materiaks such as metal or senmoonductor nonoparticdes;

GO ar GO sheds form fsdnating nanocomposites. Among other
magnetic matertals, FeyOy nancparticles have been widely used
form such assembilies becaise they have been el in different diag-
nostics, inaging, and hoengineering applications since thee nano-
particles showed high potential for surface functionalizadon.” It has
also been shown that magnete nanoparticle decomted on GOY or
rGY sheets create a biocompatible. micro-envimmment and preserve
the biclogical activities of the immeobllized blomodecubs.”

The GO-Fey 0, (or GO nanoconposites syithesizead by different
micthods display elficient adsorption performance in the biosensing
fickds. """ High sddectivity of Raman scattering has created an oppor-
tunity for the signal to be used as molecular fingerprinting, which is
s refated 1o the efficiency of the substrate. Surface: enhancement

J. Agol. Phys, 125, 164802 (201); deic 10,0631 5073607
Published under loense by AP Publishng
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1. Introduction

Mycobacterium ruberculosis [MTB) is a slow growing and widely
spread pathogen, survive in both, intra-cellular and extracellular
systems af patients, and infection may result in chronic and com-
plex disease state. During the treatment. it can go o latency which
revert toexponential growth on the immune defiance conditions of
hosts | 1.2]. In recent years, WHO reports suggested that around
10,0 million (range, 9.0-111 million) individuals infected and 1.3
milhion (range, 1.2—1.4 million] peaple died from tuberculosis {TB)
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[1]. Moreover, the infection of MTR is one of the major causes of
death worldwide, possessing the global health crisis, especially for
the immunocompromised and HIV patients |3]. Although, the
specific treatment may cure MTB, however, it requires multiple
drug therapy for a longer period | 1,3]. Furthermore, the develop-
ment of multi- and extensively-drug-resistant (MDR-TB and XDR-
TB) MTH strains are the hig challenges to control T8 infections
[4,5]). In several conditions, it may tumn into totally drug-resistant
(TDR) tuberculosis which may worsen the condition of patients
and therapy [2,GL Thus, the potential drug candidares, having
minimal or no side effects are highly sought in MTB therapy [1.2].

In recent years, several proteins involved in MTH survival and
metabolism have been explored as potential drug tangets and are
progress in the drug development. During the evolution, mycobac-
teria have developed well-orchestrated and complex biosynthetic
pathways to sustain a unigue and thick cell wall which helps in
maintaining the cellular integrity, survival under stress and
dormancy, and eluding the host's immune systems, In MTB. the cell
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Development and utilization of gyrA and gyrB gene-based diagnostics
for the phytoplasma classified under 165r | group in plants and insects
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Abstract

In the present study, a new set of primers of gyrA and gyrB genes of the phytoplasma genome were designed and validated
for the successful detection and taxonomic classification of the previously identified phytoplasma strains of *Candidaties P.
asteris’ (168rl-B subgroup) associated with Catharanthus leaf vellows, sesame phyllody and the leafhopper (ffishimons
phveitis), Our resulls suggested the ability and sensitivity of gy and gy genes as an allernative molecular murker (o

identify the Cu. P. asteris strmin up o subgroup level associated both with plants and insects

Keywords Multilocus genes - Validation - Phytoplasma detection - Leafhopper

Phiywplasmn clussilication established using 163 ribosomal
groups and ‘Candidans Phytoplasma’ taxon is mainly based
on 165 rIINA properties and do not always provide molecu-
lar distinction of the closely reluted strains. More varinble
single copy genes. such as ribosomal proteins (rp/22 and
rpsay, seeY, secA, tuf, dnab and groEL were employed
for finer classification of phytoplasma and differentiation
(Schneider et al. 1997 Langer and Maixner 2004 Lee et al,
2007; Martini et al, 2007; Hodgetts et al. 2008; Hodgetts and
Dickinson 2010; Bertaccini et al. 20014, To further improve
detection and toxonomic classification of phytoplasma, we
have designed primers for PCR assays based on gyvrA and
gyvrB genes and tested them on aster yellows phytoplasma
strains (168rl) from ficld-infected samples of periwinkle
{Catharanthus roseusy and sesame (Sesamom imdicwm).
The detection and validation of pyrA and gvrB pene spe-
cific primers were alse attempled (o detect the phytoplasma
in samples of leafhopper (Hishimonns phyeiiis) collected
from infected sesame lields.

The DNA was extrucled rom samples of two isolates of
Catharanthus with symptoms of little leal {(one each from
Gorakhpur, CrGKP isalate and Shahajahanpur, Cr-SIP
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isolate, Uttur Pradesh, India), sesame showing phyllody
from Kushinagar (5-Kus isolate, Uttar Pradesh. India)
and ten individual leafhoppers, #. plyeins collected from
infected sesume fields ot Kushinagar (HP-Kus). The protocol
of Ahrens and Seemiiller {(1992) and Marzachs et al. (1998)
was followed for total DNA extraction from the plants and
leafhopper samples, respectively. The extracted DNAs
from the earlier identified phytoplasma strains in our lab
as 165rl-B subgroup associated with the periwinkle (Cr-
GKP and Cr-8IP), sesame (8-Kus) and f. plveinis (HP-Kus)
(Madhupriva et al. 2015; Madhupriya 2016) were tested for
the presence of phytoplasmas for direct PCR amplifica-
tion with newly designed set of primers for gyrA and gveB
genes, gvrAFIR (S“TGCTTATCACACCGGACAAG-3/5"-
CCAAAGCCGTTTTCAGTCAT-3") and gwBF/R (3"-0GGA
GOCTCTGTGGTAAATGC-3VS-GCATCTTTGAGGCTT
GCT TT-3") that amplificd an expected size umplicon of
about 1.4 kb (gyrA) and 1.5 kb (gywB) from all the four
phytoplasma isolates of the planis and leafhopper samples,
PCR assuy was carried oul in g thermal cyeler (Eppendorl,
Germany) and the cycling protocol used for the PCR assays
was 94 °C for 5 min, followed by 35 cycles consisting of
denaturation ot 94 °C for 45 5, annealing ol 55 °C (gveAFR)
and 56 °C (gvrBF/R) for 1 min, and extension at 72 °C for
2 min. with extension in the final ¢ycle for 10 min.
Expected amplified products of 1.4 kb {gyrA) and 1.5 kb
(gyrB) were obtained with DNA extracted from both the
test plants (periwinkle and sesame) and the lealhopper
(H. phyeitis) confirming the specificity of gyrA and gyvrB
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Insights into the biased activity of dextromethorphan
and haloperidol towards SARS-CoV-2 NSP6: in silico binding
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Abstract

The outhreak of novel coronaving disease 2019 (COVID-19) caused by severe neute respiratony syndrome comonavins-2 (SARS-
CoV-2) virus continually bed 1o infect o larnge populition worldwide. SARS-CoV-2 utilizes its NSP6 and Orfie proteins to interact with
sigma receptors that ane implicated in lipid remodeling and ER stress response, (o infect cells. The drugs targeting the sigma neceptors,
sigma-| and sigmia-2, have emerged as effecuve candidates 10 reduce virl inflectivity, and some of them arc in clinical trals agains
COVID-19, The antipsychatic drug, haloperidol, exens remarkable antivirl activity, bul, of the Sume tine, the sigma- 1 benomorplian
agonist, dextromethomhan, showed pro-viral activity. To explore the potential mechanizms of biased binding and activity of the two
drugs, haloperidol and dextromethiomhun owaerds NSP6, we berein wilized mobecular docking-based molecular dynmmics simulution
studics. Our exiensive analysis of the protein-drug interactions, strocturl and conformational dynanuies, residueal frastations, and
miolecular switches of NSP6-drug complexes indicates that dextromethorphan binding leads o structural destabilization and merease in
conformedional dynumics and energetic frustrations. On the other hand, the strong binding of halopenidol leads 1o mimmal structur
and dynamical perturbations to NSPG. Thus, the structural insights of stronger binding affinity and favorable molecular interactions of
haloperivol towirds viral KSPO sugeests that haloperidol can be potentially explonad a o candidate drug against COVID-19,

Key messages

«  Inhibitors of sigmn receplons are considered as potent drugs agninst COVID- 14,

»  Antipsychotic drug, haloperidol, binds srongly 1o NSP6 and induces the minimal changes in stmicture and dynamics of NSP6,

*  Dextromethorphan, agonist of sigma receptors, binding leads o overall destabilization of NSP6.

+  These two drogs bind with NSP6 differently and also induce differences in the structural and conformational changes that
explain thewr different mechanisms of action.

+  Haloperidol can be explored as a candidate drug against COVID-19,

Keywords COVID-19 - NSP6 - Halopendol - Dextromethorphan - Molecular docking - Malecular dynamics

Electropic supplementary material The onling version of thas anicle
(s ebond org! ] OO SO0 09020019801 1 contiins supplementary Introduction

imaterinl, which is avsilable w asihoried uses

The cumrent outhreak of corona vimus disease 2019 (COVID-
19} caused by o novel corpnavirus SARS-CoV-2 was first
repored from Wuhan, China, in late December 2019 [1],
which has subsequently affected the entire world, reporting
nearly 26 million of confirmed cases of COVID-1%along with
' Depariment of Chemisiry & Biochemistry, University of Oklaboma, — — 2-0-lakh deaths a5 per data recorded in September 151 week,
101 Stephanson Prarkway, Noman, OK 730195251, USA 2020, posing a global threat for human health and economy,
Amity Institute of Neumpsychobgy & Neummseiences | ATNN), With so many novel studies and findings surfaced. since its
Aanity University, Moida, UP 200303, Indin inception, we are still lagmng behind in developmen of an
T Amity Institite of Inegrative Scicnoes and Health (ALSH), Amity effective treatment stmtegy to control the virus spread and
University Haryana, Gurgaon 122413, Indi prevent the disease [2-7].
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ABSTRACT ARTICLE HISTORY
Spike glycoprotein, a class | fusion protein harboring the surface of SARS-CoV-2 (SARS-CoV-25), plays a Heceived 13 April 2020
seminal role in the viral infection starting from recognition of the host cell surface receptor, attach-  Accepted 13 July 2020
ment to the fusion of the viral envelope with the host cells. Spike glycoprotein engages host
Anglotensin-converting enzyme 2 [ACE2) recoptors for entry into host cells, where the recoptor recog- %;ﬂ:ﬂ“ o
nition and attachment of spike ghycoprotein to the ACEZ receptors is a prérequisite step and key docking; "Jhﬂmh":m,rm
determinant of the host cell and tissue tropism. Binding of spike glycoprotein to the ACE2 receptor g oncids and
triggers a cascade of structural transitions. including transition from a metastable pre-fusion to a post- raci Risviciokds:
fusion form, thereby allowing membrane fuslon and intermnalization of the virus. From anclent times

peaple have relied on naturally accuring substances like phytochemicals to fight against diseases and

infection. Among these phytochemicals, flavonoids and non-flavonoids have been the active sources

of different anti-microbial agents. We performed molecular docking studies using 10 potential natur-

ally accurring compounds (lavonoids/non-flavonaids) against the SARS-CoV-2 spike protein and com-

pared their affinity with an FDA approved repurposed drug hydrosyehloroquine (HCQ)L Further, our

molecular dynamics (MDY simulation and energy landscape studies with fisetin, gquercetin, and

kamfeml revealed that these molecules bind with the hACEZ-S complex with low binding free energy.

The study provided an indication that these molecules might have the potential to perturb the bind-

ing of hACE2-S complex. In addition, ADME analysis also suggested that these molecules consist of

Phospholipid biosynthesis disruption renders the yeast cells
sensitive to antifungals

| i s e e
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Abstract

To understand the rale of phospholipids on Cdrlp (drug exponeri-meadiated dnig resistance in yeast, the phospholipids biosyn-
thesis genes P8O, PSD2, CHOZ2, and OF13 were deleted inoa strain of Seccharmmyvees cerevisior alncady overexpressing Cdrl-
GFP of Candidfa altbicans 85 a beterologous system. The effect of phospholipids biosynihesis gene deletion was analyzed on
Cadrlp-GFP-mediated dnug resistance as well as its localizition. The results indicate that phospholipids bicsynthesis disruption
makes the cell sensitive toseveral drugs including Muconazole (FLC), with Apsd ! Cdrel <GFP being worst affected. Interestingly,
unlike sterols and sphmgolipids. the localization of Cdrip was unaffected by phospholipid biosymbhesis gene disruption.
Concomatantly, phospholipids mutants also showed an increase in reactive oxygen species (ROS) genemtion, as verfied by
Tuorescence probe 27,7 -thchlorodihydrofluorescen dincetate (DCFH-DA) method. In addimon, the sensitvity of phospholipad
mutants with FLC was found to be synergistic to ROS genemtion, resulting in further reduction of growth. Thus, this study
proposes phospholipid bicsynhesis as a novel target for antifungal thempy.

Keywords Antifungals - Candida albicans - Phospholipids - Drug resistance - Azoles - ROS - Mitochondria - Helemlogous
expression - Overexpression - pARCY

drug-likeness property, which may be further explored as anti-SARS-CoV-2 agents.

Abbreviations: COVID-1%: Coronavirus Disease 2019 SARS-CoV-25: Sewvere Acute Respiratory
Syndrome Coronavirus 2 5plke Protein; hACE2: Human Anglotensin Comverting Enzyme-2; hACE2-5
protein complex: Human Angiotensin Converting Enzyme-2 receptor and Severs Acute Respiratory
Syndrome Coronavirus 2 Splke protein complex: HCO: Hydroxychioroguine: CO: Chioroquine: ACE2:
Angiotensin-Converting Enzyma-2; MERS-CoV: Middle East Respiratory Syndrome coronavirus; PDE: pro-

tein data bank; ADME: absorption, distribution, metabolism and excretion

1. Introduction

The world population is facing a severe mass annihilation
due to the rise of a global pandemic named Coronavins
Disease 2019 (COVID-19) (Boopathi et al, 2020; Chatterjee
et al, 2020; loshi et al, 2020; Kirchdoarfer et al, 2016). This
pandemic Is caused by a novel single-stranded RNA wvirus
belonging to the [Fcoronavirus genera of the coranaviridae
family (Elfiky & Azzam, 2020: Enmozhi et al, 2020; Khan
et al, 2020; Rajarshi, Chatterjee & Ray 2020; Sarma et al,
2020; Sinha et al, 2020). As this virus shares significant

phylogenetic similarity and structural familiarity (about 80%
nucleotide identity and 89.10% nucleotide similarity) with
the severe acute respiratory syndrome coronavirus (SARS-
CoV), it has been named as Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2] and placed in the
same lineage (Subgenus Sarbecovirus) (2020; Boopathi et al,
2020; Das et al, 2020; Khan et al, 2020; Ou et al, 2020;
Rajarshi, Chatterjee & Ray 2020). To date, no effective regime
af antivirals or vaccines Is available for the use of the general
public to combat the effect of COVID infections, which has
put the population at a more vulnerable position (Aanouz

CONTACT Amaesh Prakash E amaeshprakashikinuacin g Amity Institute of Integrative Schences and Health, Amity University Hasyana, Guregaon 122413, India;
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Introduction

Fungul pathogens including Candicfe albicans (C. alficans)
can cause severe morbidity and mortality in mmunocompro-
mised paticnts (Kontoyanmis 2007). Eukaryotic pathogens al-
ready offer liméted tagets. and candidiasis further worsens with
the emergence of drug resistance. This is due to either one or
multiple mechamsms occuming simulzncousty, such as alier-
ations or up-regulation of the target, reduced intracel lulor accu-
mulation of the drugs, and overexpression of drug efflux pumps
inchuding Cdrlp, Cdr2p |ATP Binding Cassette (ABC)
Fumily]. md Mdelp (Major Facilitstor Family) ( Akins 2005:
Taao et al. 2009; Whaley et al. 2017; Robbins et al. 2007
Hyper-expression of Cdrlp is o major reason for resistanee
aginst antifungals in cemdiaiees, Cdrlp, an - 170-kDa protein
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consist of two homologous halves, each half comprises of a
nuclentide kinding domam (NBD), followed by o ransmem-
brane domain (TMD), Each TMD has six miembrane helices,
which are joined by interconnecting loops. NBDs are an indis-
persable region ol ABC trunsporters and are responsible for ATP
binding. followed by hydolysis, Thus, this region serves as an
engine for all the ABC proteins (Prasad et al. 200 5). Additionally,
plasma membrmne (PM) ipd composition and mmbalmees also
contribute to incidences of fungal drug resistonce {Abe and
Hiraka 2009: Rella et al. 2016), Amole-resistant fimgnl isolates
from patients show altered lipid composition of sterols,
sphingolipids, und phospholipids (Hitcheock et ol. 1986:
LofTler er al. 2000; Pasmija et al. 2005a; Singh and Prisad 2011
Singh et al. 2012, 2003), Thus, it is logical 1o observe that Cidrl p
ts affecied by changes in membrne composition, especially ste-
rols mnd sphingolipids. These lipids also gats anention due 1o
their ieractions, and subsequent fbmuation of membrane riis
(micre-domains) n varous organisms ineluding yeusl, mam-
mals; plants, ete (Xu ot al. 2001: Malinska 2004; Presad ot al.
2005; Pasrmja et al. 2008). Rafts are known 1o eas o o platform
for mititing multiple events like entry of pathogen inside the
targer cell. virulence. signal transduction, and protein sorting
(Moffen et al, 2000; Martin und Konopka 2004; Mollinedo
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BARS.CoW.2
Structiral prosein
Mobecular duching
Simulntiom

Wiriom

Eevulinps

WHO has declared the outbreak of COVID=19 at a public health emergency of internationz) concern, The ever-
growing new cases have called for an urgent emergency for specific anth-COVID-19 drugs. Three structural
proteins (Membrane, Envelope and Nucleocapsid proteind play an exsential role in the agembly and formation of
the infectious viron partictes. Thus, the present itudy was designed to identify potential drug candidates from
thet ugue collection of 548 antl-viral compounds (natural and synthetde anti-viral), which mrget SARS-CoV-2
mructural protelns. High-end molecular docking analysis was performed to characrerize the binding affininy of
the selected drugs-the lignnd, with the SARS-CoV-2 strucmirn] proteing, while high-level Slmulntion studies
analyred the seahility of drug-prorein inferections. The present stady ldentified moin, o blolavemnadd and the
amibiorie, doxyeyeline, s the most potent Inhibitor of SARS-CoV-2 envelope protein, Caffeie acid mnd ferilie
arid were fonmd to inhibit SARSCoV-2 mimbrane protein while the enrl-virnl agent's simeprevir and gricoprevie
showrd m high hinding offinity for pocleocapsid prodein, Al these eompoameds not anly showed exeellem
phurmacokinetic properties, shsorption, meabolism, minimal tnxicity and biopailability but woere also remnin
stmbilieeed ot the pective site of prodeing during the MDD simulation Thies, the fdentified lead compomads miry act as
peotentiol muslecules foe thie development of efective dogs againag SARS-CoV -2 by inhibiting the envelope for
mativm, viriom asembly and viral pathogeneis,

1. Introduction

Tovonomy of Vingses, 2020), The evergrowing nfections and the
mortality rate across the globe have called an urgent emergency for

3 ""L

EI SEVIER

journal hamepage: www alsevier.comilocate/jgar

Magnesium deprivation affects cellular circuitry involved in drug w

resistance and virulence in Candida albicans =t

Sandeep Hans, Zeeshan Fatima®, 5aif Hameed”

Amity Imninute of Brorechrohagy, Amiy Usiversety Harpena. Gurugram (Maneser L Honnse 1ZMIT. Indie

ARTICLE INFOD

ABSTRACT

Aeiicle hintory,

Received 21 July 2008

Rextwived in eevised Form 28 Nowemnber 3018
Accepied 7 January 20019

Mvanlable online 16 Jamiary 2019

Olyectives: Candids allidcars has to struggle for the limited micronutrents peesent in the hostile host
niche, includmg magnesiem { Mg L The aim of this study was to examine the effect of Mg de privation on
drug resistance mechansms and virulence oaits of C ofbicans,

Muthods The dig susoeptibility of C mlbacies strain 55318 was determined by booth mociodilution and
wpol assay: Effux poumg activiey was measaned asing the substrate desdamine 66, Membrane intaciness
was studied by propidium ledide influx, and ergosterol levels were determined by the alcoholic KDH

m‘k method. Metabolic flexibility was examined by studying the activity of glyoxylate cycle enzymes,
Nliigneitiin Virulence factors were assessed by yeast-to-hyphae transition, biofilm formation and cell adherence. An
Cell meertane in vivo study was also performed in a Cornorhabditis elegams infection model,
Mo phiopenssis Resulrs; Mg chelation leads to potentiabion of membrane-targeting antifungals. The mle of Mg o
Beodilm memibrane homeostasis was exploned and significant defferences in ergosterol evels wemne fowmd,
Clyoxylate cyche Interestinghy, il was also obserasd that Mg deprivation impedes the metabolic flexibality of C allkeans
SC5314 by inhibiting glyoylate oydle eneymes, Furthermore, Mg deprivation inhibited potential
virlence trais, including morphological transition, biofilm formation and buccal epithelial oell
adherence. All of the disrupted pene targets were valicated by reverse tanscription PCR. Lastly, enhanced
survival of C elegoms infected with C afbicans SC5314 under Mg depnivation was observed.
Conclusion; In view of the restricted growth of C albicans in a Mg-deficient environment, approaches
could be utilised 1o boost the effectiveness of existing antifurgals thereby improving the management of
fungal infections.
© 2019 International Socrety for Chemotherapy of nfection and Cancer. Published by Elsevier Lid. All
rghts reserved.
1. Introduction pathogen for the limited amount of micronutrients. Pathogens

have also evolved sophisticated machinery to precisely balance the

On 315 December 2019, China revealed to the world health orga-
nization (WHO) and the rest of the world, the occurrence of symptoms
of unexplained preumonia in @ cluster of cases from Wuhan city
(Rodrigurz-Morales ez al., 2020 Zhou et al, 2020a). The causative
agent wis later identilied as a novel strain of coronavirs, named as
2019-n00V and the disease as COVID-19 (Zhou et al., 2020a) On 30th
January 2020, WHO declared the ontbreak of COVID-Y as o public
health emergency of international concern and also called a pandemic.
The 2019-nCaV shared a 79.5% sequence identity to SARS-CoV, Re-
cently, the Coronaviridae Study Group (C5G) of the International
Conmmittee on Taxonomy of Vinuses {(ICTV) renamed il SARS-CoV-2
(Corpnaviridae Study Group of the International Committes on

* Corresponating author,
E-mmil address divmbarl Vi@ gl com (D, Kamar)

b/ el g/ 101 D16/) meegiad. 2030, 104451

specific anti-COVID-19 therapeutics and extensive screening of pre
semily available drugs for the treatment and prevention of SARS-CoV.2,
Coromaviruses (CoVs) are enveloped positivestranded BNA viruses and
Coronaviridae can be subdivided into four groups- clphea-, beta-, pamma-
and defie- CoV (Perkman and Netland, 200%; Pelir and Perlamn, 2015).
Members of this virus family infect the mammalian respiratary organ
from the upper respiatory trct [URTI) to the lower respiratory tract
(LRTIs) and gastrointestinal tract by incompletely understood me-
chanisms (Fehr mmd Pertman, 2015; Cong smd Hen, 2014}, SARS-COV-2
is the seventh-known SARS virus that will infect peaple after 229E,
NLA3, OC43, HEUL, MERS-CoV and the origingl SARE-CoV (Zhu et al,
2020). SARS-CoV'-2 is 3 member of the subgenus Sarbecovirus (bera-

Received & May 2020; Recefved in revised form 25 June 2020; Accepred 29 June 2020

Avnilnbie anline 05 July 2020
1567-1348, © 2020 Flsevier BV, Al rights reserved.

Cendida albicens is an opportunistic human fungal pathogen
causing both mucosal and invasive infections in immunocompro-
mised patients | 1] The advent of multidrug resistance has led to a
reduction in the effectiveness of antifungal drugs, commanding an
urgent need to look for novel treatment strategies, One feature that
pathogenic micro-organisms, including C olbicans, must surmoont
to establish successiul infection 15 micronutrient stress. since
micronutrients are not freely available in the host, Micronutrients
are required for diverse enzymatic and structural roles. The host
deliberately wathholds metals such as Fe, Zn, Mn and Mg from
invading microbes as a defence strategy known as nutritional
immunity [2]. Thus, there is competition hetween the host and the

* Comesponding sutlion
F=mil atfdrrwes drmeshanfatima@ygomal Loom {7, Fdima),
sdifhamesdiyahoo.codn (5 Hameed ).

ety dhin oy 10V E ) g ar 2019000010

fine line between acquinng essential micronutrients (Fe, £n, Cu,
Mg ete.) and at the same time defending against micronutrient
excess. Thus, pathogens must maintain proper micmnutrient
homeostasis for successful pathogenesis.

Amaong the micranutrients, magnesium (Mg) s one of the
crucial elements for C albicans thar plays a significant role in cell
signalling, energy production, oxidative phosphorylation, nucleic
acid symthesis and ghycolysis | 3] 10 has previously been shown that
the antifungal activity of bovine pancreatic trypsin inhibitor (BPTI)
and the metal chelator diethylenetnaminge penta-acetic acid
[DTPA) in inhibiting the growth of C. albicans is via hindrance of
cellular Mg uprake [45]. Howewver, a comprehensive study
describing the cellular responses responsible for regulating drug
resistance and virulence under Mg stress in C. albicans is still
elusive. Thus, the aim of the present study was (o determine the
effect of Mg deprivarion on drug susceptibility, antifungal targers,
marphogenesis and vinlence determinants of C alhicans. Here we

22N3-TFI6E0 2014 International Soceety for Chemotherapy of infedtion and Cancer, Pubdished by Elseveer Lid, Al mights verened
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Targeting virus-host interaction by novel pyrimidine derivative: an in silico o
approach towards discovery of potential drug against COVID-19
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ABSTRACT ARTICLE HISTORY
The entire human population aver the globe is currently facing appalling conditions due 1o the spread Received 10 June 2030
of infection from coronavirnus disease-2019 ([COVID-19). The cpike glycoprotein of severs acute respira- Acciplid 28 Juni 2030
tory syndrame coronavirus 2 (SARS-CoV-2) present on the surface of the virion mediates the virus
entry inta the host cells and therefore is targeted by several scientific groups as a novel drug target w oo
site, The spike glycoprotein hinds ta the human anglotensin-converting enzyme-2 (hACEZ) cell surface : lmﬂmm Agrienioare
receptor abundantly expressed in lung tissues, and this binding phenomenon is @ primary determinant ﬂm:lm?bﬁrmng sfts Emvironmentsl wchence
of cell mopism and pathogenesis. The binding and intemalization of the virus & the primary and maost Hanomaterialy
crucial step in the process of Infection, and therefore the molecules targeting the inhibition of this Arw rily Acirmcy

ARTICLEINFO ABSTRACT

The research was mrgeted to investigae the effert of nno-TiO, (anniase) on geeminntion, vigoor index, stress
enrymes and mitie eell cyde profile in el (L endimaris Medike). Sced germinarion resulis indicoted thar
Ty NP (Nanoparticle) at lowest concensmiion promoies seed gomminntion, vigme index and binmass, howeyer,
ar higher concentmtions, they showed significant reduction in growth poremeters ond phaotosynahe tic pdgments in
enncenteation-dependent manner. NP trentments oiggered an excessive formation of reactive oxygen species

mp'ml m;:":::“h hd&m“ﬁ‘;‘a u:;{:m[ﬁ“;ﬁg%"“&m’x“;r?ﬂ;ﬂmﬂﬁﬁdwlw"?“h' :::::‘:: (ROS) which was evident from incressed progducion of stress eneymes, lpid perozidation, sugmentod BNA
ues o u a g set of w I Pyr- nmopartcies damg d aberromt mibotic cell divislon. The reults exhibit o dose dependent medification of NP, mediated

imidine analogues which may distupt interfacial interaction of spike ghycoprotein (5) at the surface of ;“mu;-.d,... kg mmﬁ::nm amd 3:.;;;;.;1:;- in h.u?i..L

hACE2, Using malecular docking, molecular dynamics (MD) simulation and binding free energy calcula- Lo cakinirts

tion, we have identified AP-MP {2-{2-amino-5-(naphthalen-2-ylipyrimidin-4-yliphencl), AP-3-OMe-Ph (2-
{2-aminc=5-[3-methoxyphenyl)pyrimidin-4-yliphenol] and AP-4-Me-Ph (2-{2-amino-5-(p-tolyl} pyrimidin-
4-yliphenol] from a group of diaryl pyrimidine derivatives which appears to bind at the intedface of
the hACEZ-S complex with low binding free energy. Thus, pyrimiding derivative AP-NF may be 1. Introduction

have reported thot injected or inhaled Ti0; NPs can migrte (o several

explored as an effective inhibitor for hACEZ-5 complex. Furthermare, in wvitra and i vivo studies will
strengthen the use of these inhibitars as suitable drug candidates against SARS-COV-2.

Abbreviations: 6-HB: six-helix bundle: ADME: absorption, distribution, metabolism and excretion; AP-
NP 242-amino-5-naphthalen-2-ylipyrimidin-4-y) phenol: AP-4-Me-Ph: 2-(2-amine-5-(p-tolyl)pyrimidin-4-
¥} phenol; AP-3-OMe-Phe 2-{2-amino-5-{3-methoxyphenyllpyrimidin-4-yl) phenol; COVID-19: coronavirus
disease 2019; CG: chloroquine; hACEZ: human angictensin converting enzyme-2; hACE2-5 protein com-
plex: human angiotensin converting enzyme-2 receptor and severe acute respiratory syndrome corona-
virus 2 spike protein complex: HR1: heptad repeat 1) HR2: heptad repeat 2; PDB: protein data bank
RBL: receptor-binding domain SARS-CoV-15: severe acute respiratory syndrome coronavirus 2 spike

protein; TMPRS5-2; transmembrane protease serine 2

1. Introduction

The world is currently going through a debilitating phase of
acute health disaster attributed to the global pandemic
brought about by the novel coronavirus disease-2019
(COVID-19) (Enayatkhani et al. 2020; Joshi et al, 2020;
Kirchdoerfer et al, 2016 Muralidharan et al, 2020)
Sequencing and simultaneous phylogenatic identification of
the virus responsible for COVMID-19 confirmed that it as a

novel f-coronavirus that shared 88% seguence identity with
two bat-derived SARS-like coromaviruses (Lu et al, 2020:
Pant er al, 2020; Wang et al, 2020). Additionally, it was
shown that this coronavirus [CoV), termed as 2019-nCoV
(Elfiky, 2020; Gorbalenya et al, 2020), shared 79.5% sequence
identity with SARS-CoV (Elfiky & Azzam, 2020; Lu et al, 2020;
Wang et al, 2020; Xia et al, 2020) which caused the severe
acute respiratony syndrome pandemic in 2012, Therefore, this
newly identified virus was called as SARS-CoV-2 [Aanouz

CONTACT Abhijest Kumar @ Ahfer kumanmgouliad.in Department of Chemistry, Mahalma Gamild Cential University, Motihas 845401, India; Ameesh
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Nanoscienoe is the study that deals in manipulation of materiaks at
nanoscale, where properties differ significantly from the bulk material
Particle stz and distribastion are the most impontant characierisic of
nanoparticle (NP) and are the major Bacors for the determination of ir's fn
vive distribution, binlogical fite, toxicity and the targeting ability of NP
systems | 1], Effects of engineered nanopartices on plants are of great
concem because of their crucial interaction with the eovironment | 2] and
cian have adverse effects on land and aquatic bMots, Titanlum oxide (THO;)
i Ao the top ten most produced engineered magomaterials (ENMs) by
mass [3] and was included in the list of ENMs of priority for Immediate
testing by the Organization for Economic Cooperation and Development
(OBCD] [4]. Timnium oxide NPs (Ti0;) possesses many unique proper-
ties enmpared to (s bulk counterpart having high surface area. They
hawve an ability 1o pass the cell membrane of living organisms because of
their small size and are extensively wsed 0 cesmetics, printing ink,
self-cleaning ceramics, sensing matedals, glass, medicines, antiseptic,
and a wide variety of industrial materials. The unproportionate wse of
thexe nanoparticles result into thelr accumulation in the spil, producers
and ultimately entering the food chain since plants serve as a potental
pathwiry for the ransportation of Nanopartcles (NPs) [5 ] from primary
procducers (plants) (o high trophic-level consumers (6], Several studies

* Corresponding author.
E-xmod addnes: ko seba 00 @gmail.oem (2 Khan),

ez, diok oo 1 010160 ] el pon 2019002069

organs through circulation and impose adverse effects on organisms [7].
Therefore potential effects of these NPs on plants, especinlly on edibie
crop plants, should be evaluated before thelr widespread application.

Zheng et ol [8], Goo et ol [9], have shown that sano-siaed Ti0; can
have o positive effect on the growth of spinach when administered to the
activity of several enzymes and to promote the adsorption of nitrte,
acceleration of the ransformation of inorganic into organic nitrogen. But
o higher concentration of Ti0y, seed germination, plant growth and
physiclogical activities related to it may be adversely affecied.

Plants possess several fissue antioxidants for protection agiinst the
potentially cytotoxic forms of activated oxygen. The harmiful effects of
free rodicals produced as a result of oxidation are neutrabized by the
enzymatic antoxidant defences such o superoxide dismutase (SOD),
glutathione peroxidase (GPx) and caralaze (CAT), It i believed fhat
nanopanicles increase the oxidative stress which mediates damage 1o cell
structures, including Lpids, membrmes, proteins, and DA, Buffini
Castigione er . [10] considered oxidative stress and cxidative damage
a5 indicators of possible cytotoxicity caused by these nanoparticles.

The reports from previews sudies have wapdated our lmowledge
regarding the walcological impact of nanomaterial but stll, the fate of
release of these nonopanticles and their conscquences on the plant system
is poorly undérstood. There Is alse a paucity of literature regarding

Rereived 11 March 2019; Received in revised Torm 26 Aprtl 2009; Accepied B July 2019
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Development of novel N-(6-methanesulfonyl-
benzothiazol-2-yl)-3-(4-substituted-piperazin-1-
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anti-pB-amyloid aggregation, neuroprotection and
cognition enhancing properties for the therapy of
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A novel series of benzothiazole - piperazine hybeids were raticnally designed, synthesized, and evaluated as
multifumctional ligands against Alzheimer's disease (ADL The synthesoed hybrid molecules llustrated
modest 1o strong Inhidition of aceryicholinesterase (ACHE) and APy aggregation. Compound 12
emerged as the most potent hybrd molecule exhiblting balarced functions Wwith effective. uncompetithe
and selpctive inhebition against AChE ey = 231 pM), good copper chelation. Al .; aggregation
inhibition (5330%) and disaggregation activlies. Conlocal laser scanmng mecroscopy and TEM anabyss
also volidate the A libnl inhibition ability of this compaouand, Furthermone, this compound has also shown
lowe toxicity ang is capable of impeding loss of cell viabiity elicited by HxOs reurctoxicity in SHSY-5Y
cells. Notably, compound 12 significantly improved cognition and spatial memory against scopolamine-
inducec memeny deficit In a mouse model Hence, our results corroborate the multifunctional nature of
novel hybrid molecule 12 against AD and it may be a suitable lead for further development as an

rac Birss -advances

1. Introduction

Alzheimer's disease [AD] is a predominant source of irreversible
dementia, resulting in more than 75% of the dementia cases
warldwide. It is known to be a multifactorial neurodegenerative
disorder designated by progressive loss of memory and other
cognitive funetions, The muin risk foctor of AD s ugimg
however the mechanism underlyving the foundation of AD due
to aging is vet to be firmly elucidated. It is clinically marked by
the progression from episodic memory problems to a slow
global decling of cogmitive function. Patients in end-stage A
brecome bedridden and are highly dependent on custodial care,
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effective therapeatc agent for therapy in the future,

with an average life span of 9 vears afler diagnosis,’ Al leaves an
enormous emotional and financial burden on patients, their
fomilies and society.

There are approximutely 44 million people affected by Ale-
heimer's discase, and it is cxpocted to increase three times by
2050 these perturbing numbers show that Alzheimer's discase
(ADY) remains a serious socio-economical prablem.? AD is esti-
mated to have cost the world $604 hillion in 2010 alone.” These
ensts are staggering, particulary in light of worldwide increase
in the number of A cases. AD remains the most previlent
unmet medical need because of its chronicity, eost, severity, and
lack of mechanism based treatment.

Extensive rescarch from several vears has still not been able
to establish the exact molecular-mechaniste aspeets of AD.
Clinieally, AD s indicated hy widespread neuronal cell death in
the brain, which corresponds to deposition of abundant fibrillar
plaques, primarily comprising the beta-amyloid (AD) peptide.®*
The identified pathological hallmarks of AD are senile plagues
of amyboid beta protein, introcellular newrofibrillary wngles
[MFTs), and neuronal degenemation.  Accumulation of AR
peptides encournges conformational changes thar lead to
further non-covalent polymerization into a heterogencous
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A novel series of benzothiarole - piperazine hybods were ratronally designed, synthetized, and evalualed ac
muttifunctional Bgands aganst Alznetmer’s disease [AD], The synthesized hybod molecules dustrates
modest to strong mbibtion of acetyicholinesterase (ACHE) and Al o aggregation. Compound 12
emerged at (he most potent ybed moleculs eabibiling balanced funclons with eflectve, uncompetil s
and selecive inhibition agairst ACHKE [ICey = 251 uMl, good copper chelition, Al e agoredgatkon
intubition (53.30%) and disaggregation activities. Confocal Wser scanning microscopy and TEM anabysis
a0 validate the AR fibnl inhibition ability of this compound. Furthormone, this compound his alko shown
low towicity and is capable of impeding loss of cell viability elicites by H,O, nourctoxicity in SHSY-5Y
cells. Notably, compound 12 significantly improved cognition and spatial rmemory - against scopolamins-
induced memaony deficit in a mouse model. Hence, owr results concborate the multifunctonal nature of
novel hybnd molecule 12 against AD and it may be a sultable lead for fwther development as an
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1. Introduction

Alzheimer's disense (A} isa predominant source of irreversihle
dementia, resulting in more than 75% of the dementia cases
worldwide. It is known to be a multifactorial neurodegenerative
disorder desigmared by progressive loss of memory and other
cognitive functions, The main risk facior of AD is aging;
however the meehanism underying the foundation of A due
o aging is vet o be firmly elucidated. 1L is clinically marked by
the progression from episodic memory problems w o slow
global decline of cognitive function. Patients in end-suge AD
becoime bedridden and are highly dependent on custodinl care,
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effective therapeutic agent for therapy 0 the ulure,

with an average life span ol 9 years after diagnosis." AD leaves an
enormous emotional and financial burden on patiens, their
families und sociery.

There are approsimutely 44 million peaple affected by Ale-
heimer's disease, and it is expected o increase three times by
2050; these perturbing numbers show thar Alzheimer's discase
(AD) remains a serious socio-cconomical problem.* AD is esti-
mated to have cost the world S604 billion in 2010 alone." These
costs are staggering, particularly in light of worldwide increase
in the number of AD cases, AD remains the most prevalent
unmet medical need becouse of its chronleity, cost, severity, and
lack of mechanism based trearment.*

Extensive research from several years has still not been able
to establish the exact molecular-mechanistic aspects of AD.
Clinically, AD is indicated by widespread neuronal cell death in
the brain, which corresponds to deposition of abundant fibrillar
plagques, primarily comprising the heta-amyloid (AR peptide.™®
The identified pathological hallmarks of AD are senile plagues
of amyloid heta protein, infeacellular neurofibrillary tangles
(NFTs), and neuronal degeneration. Accumulation of AR
peptides encournges conformational changes that lead to
further noncovalent polymerization inte a heterogeneous
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XopR T35S5-effector of Xanthomonas oryzae pv. oryzae suppresses
cell death-mediated plant defense response during bacterial blight
development in rice
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Abstract

Xanthomonay orvzae pv. oryzoe (Xoo) couses bacterial blight disease that limits the rice production globally. The baclerium
secretes effector prateins directly into plant cells through a type T secretion system (T3SS). Here, we examined the role
ol a conserved XopR T358-cfTector in the suppression of host basal defense response. Phylogenetic and sequence analysis
showed that XopR is well conserved within Xoo strains but shares varying degree of similarity among the other Xenthormonos
species. The expression of XopR was shown to be regulated by brpX, a key regulator of hep cluster, For functional analysis
we employed two mutant strains of Xoo, one lacks xopR gene and other lacks AirpX gene (making the strain defective in
T385). Programmed cell death (PCD) events was examined both in rice and tobacco leaves through trypan blue staining
method. In XopR expressing tohacco leaves the PCD induction was compromised. We ohserved higher PCD on rice leaves
inoculsted with Xoo mutants lacking either xopR or functional T355 as compared 1o wild type. Contrary, when aopR gene
was complemented in mutated strain the PCD was suppiessed which clearly suggests thal XopR acts as suppressor of the
PCD mediated defense response. The EYFP:XopR fusion protein was shown to be localized to the plasma membrane of
Nicoticna benthamiana and omon epidermal cells, Altogether our study leads o the understanding that XopR T38S-effector
is essential for Xoo to suppress PCD, primarily te support the in planta colonization of Xoo during blight pathogenesis

Keywords Xanrhomonas orvzae - TASS - Plylogenetic analysis - PCD - EYFP

Structural heterogeneity in RNA recognition motif 2 (RRM2) of TAR DNA-binding
protein 43 (TDP-43): clue to amyotrophic lateral sclerosis
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ABSTRACT ARTICLE HISTORY
Aberrant misfolding and aggregation of TAR DNA-binding protein 43 (TDP-43) and its fragments have  Mecelved 13 September 2019
been implicated In amyotrophic lateral scherosls (ALS) and other neurodegenerative diseases. Within  Accepted 23 December 1019
the protein, the second RNA recognition motif (RRMZ) has recently been demonstrated to be a major

contributor towards aggregation and the resultant toxicity, However, the physicochemical mechanism m“m’m W

of its misfelding from the functional folded state ks poory understood. In the present work, we have l%"_‘ﬂ;m
used a cumulative ~2us of molecular dynamics (MD) simulation to study the structural and thermo- intecreialie: ﬁ,‘mmm
dynamic characteristics of different unfolded intermediates of RRM2 domain of TDP-43, In 6M GdmCl  conpacss: aggregation

at 400 K, at RMSD around 1.5nm, part of the secondary structure ie. helix still does not metr without

significant change in solvent accessibility and intra-protein hydrogen bonds. However, hydrophobic

contacts disrupt significantly suggesting that unfolding proceeds through disruption of hydrophobic

core of the proteinThe temperature dependent free-energy landscapes (FELs) reveal the presence of

multiple matastable intermediate states stabilized by hydrophobic (ILV) contacts and hydrogen bonds.

These conformational states have all the native helices intact with significant lass of [i-sheets. These

partially unfolded states are quite compact and characterized by the exposure of aggregation-prone

f-sheets, suggesting the increased aggregation propensity of the partially unfolded states. Our results

will thus serve ta uncover the structural properties of partially unfolded intermediate states that drive

TOP-43 misfolding and agaregation. Elucidating the structural characterization of the misfolding and

aggregation prone ntermediate states of TDP-23 are impartant to understand its role in ALS and other

neurodegenerative diseases.

Abbreviations: ALS: Amyatrophic lateral sclerosis; FEL: Free energy landscape; MD: Molecular dynam-
ics: Mc: Fraction of native contacts; RRM2: RNA recognition motif 2; AMSD: Rool mean sguare devi-
alion; A Radius of gyration; RMSF: Rool mean square fluctuation; SASA: Solvenl accessible surface
area; TDP-43: TAR DNA-binding protein 43

Introduction

Rice is an important staple food crop grown in various
pgro-climatic regions all over world including India. Xen-
themanas oryzoe pv. ervzae (Xoo) causes bacterial blight
that potentially threatens the rice production. Xouthemmanas
for its pathogenicity relies on the effector proteins that are
secreted through the type I secretion system (T35S ) (Leyvns
et al. 1984; Tampakaki et al. 2004). Effectors are classified
into two categorics, one is TALE (transcription activation
like effectors) of the aviBs3/pthA family and the other is
Xop ( Xanthomoas outer protein) effectors (Buttner and He

E] Kabyan K. Mondal
imsorkdialion & grnmiloorm
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2009; Long et al. 2018; Medina et al. 2018; Mudgen 2005},
Xop T355-effectors are known to play a vital mole in disease
induction. Pathogens use Xop T355-effectors to suppress
PAMP ( puthogen-associaled molecular patterns) triggered
immunity (PTT) in host plants (Bartetzko et al. 2009: Zhang
et al. 201 5). Genomic analysis revealed nine “core TI8S-
effectors”™ present in all Xanrthomonas species (Hajri et al.
2009, Jalan et al. 20115 Moreira et al. 2010; Potnis et al.
2011 The core T38S-effectars are suggested to have a criti-
cal role in Xanthomonay pathology. Thus, in depth studies on
these core T35S-effectors may lead to sirategies for disease
mitigation {Dangl et al. 2013; Potnis et al. 201 1)

Planis counteract the pathogen's invasion by activaling
various immune responses including PCD (programmed
cell death), callose deposition, ROS production that often
leads o elfector-tnggered immunity (ET1) (Spoel and Dong
2012). However, T358-effectors mediated plant immune
system is of complex nature. The matching T355-effectors
ol the pathogen against the host receptors sctually determing
the outcome of a plant-pathogen interaction. Xoo strains

et £) Springer
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Introduction

The 43 kDa human transactive response DNA-binding protein
(TDP-43] pathology fs a hallmark of amyotrophic lateral scler-
osis [ALS), frontotempaoral dementia (FTD) and other neuro-
degenerative  diseases  like  Alzheimer's disease, and
Parkinson's disease (Aral et al, 2006; Neumann et al, 2006;
Pasinelll & Brown, 2006). Despite the invalvement of TDP-43
in ALS and other neurodegenerative diseases, the molecular
basis of the disease mechanism is still not completely under-
stood (Kiernan et al, 2017; Kumar, Islam, Hassan, & Ahmad,
2016; Parakh & Atkin, 2016; Polymenidou & Cleveland, 2011).

TOP-43 is a 414-amino-acid protein with four functional
domains, two RMNA recognition motifs (RRM1 and RRM2), an
M-terminal dimerization domain (NTD) and a prion-like
glycine-rich, disordered C-terminal domain (CTD), The 25
kDaTDP-43 C-terminal fragments comprising a C-terminal
part of RRM2 and the glycine-rich CTD has been identified as

the pathological species in ALS and FTD (lgaz et al, 2008;
2009 Wang et al, 2013; Zhang et al, 2009). Also, both RRM2
and CTD are required for aggregate formation and toxdcity in
yeast (Johnson, McCaffery, Lindquist, & Gitler, 2008), These
studies thus suggest the invalvement of these two domains
of TOP-43 in the aberrant cytoplasmic aggregation and
pathalogy in FTD and ALS.

TDP-43 RRM? is highly stable domain, as shown by previ-
ous thermal and chemical induced unfolding studies (Austin
et al, 2014; Mackness, Tran, McClain, Matthews, & Zitzewitz,
2014; Morgan, Zitrewitz, & Massi, 2017; Pillal & Jha, 200%;
Prakash, Kumar, Meena, Hassan, & Lynn, 2018; Tavella,
fitzewitz, & Massi, 2018; Zacco, Martin, Thorogate, & Pastore,
2018). The unfolding studies of RRM2 have established the
presence of intermediate states in the unfolding pathway. As
shown by Brian et aliMackness et al, 2014), the intermediate
state is minimally populated under native conditions and tha

CONTACT Vijay Eurnar @ whumad 33@amity.odu ﬂ Amity Iatiute of Neuropspchology & Neuroscences, Amity University, Noida, U 2001313, India; Amaesh
Prakash aprakashisggn.amity.edu a Amity Institute of Inlegrative Sclences and Health (AISH], Amity Uinbversity Haryana, Gurgaon 122413, India
O supplemental data for this enicle i avallable online at hittps:idol.org/10.1680/07391 102.2020.17 14481,
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Novel Carbazole-Piperazine Hybrid Small Molecule
Induces Apoptosis by Targeting BCL-2 and Inhibits
Tumor Progression in Lung Adenocarcinoma in Vitro
and Xenograft Mice Model
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Delineating the conformational dynamics of intermediate structures on the
unfolding pathway of [-lactoglobulin in aqueous urea and dimethyl sulfoxide

Ruhar Singh*', Naveen Kumar Meena™, Trishala Das®, Ravi Datta Sharma®, Amresh Prakash® @ and
Andrew M. Lynn®

*Sehool of Computational & Integrative Sciences, Jawaharlal Nehru University, Mew Delhl, India; "Amity Institute of Integrative Sciences and
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ARSTRACY ARTICLE HISTORY
The funnel shaped energy landscape model of the pratein folding suggests that progression of folding  Received 15 September 2019
proceeds through multiple pathways, having the multiple intermediates which lsads to multidimen-  Accepled 16 Novenber 2019
sional free-epergy surface. Herein, we applied all-atom MD simulation to conduct a comparative study
c;-ﬂ:gafwu:dmﬁr: of Hactoglobulin irﬁhtgﬁ-} in Iaq_um mM:fm“:Fm?M urea and 8M dimethyl sulfoxide RO ! Molecular Cancer Biology Laboratory, Cellular Heterogeneity Research Center, Department of Biosystem,
I Temperature: e Iewlﬁ mmﬁ Ewﬂ a . » . . g -

meﬂmmr::lﬁ Lo, m:,md S.u,::g: the stable and mﬁmhh intermediames m'c::nm mw red; Sookmyung Women's University, Hyochangwon gil-52, Yongsan-Gu, Seoul 140-742, Korea

¢ Dr. B.R. Ambedkar Center for Biomedical Research, University of Delhi, Delhi 110007, India

wrea and DMSO, Howaver, the free-energy landscape [FEI.}_analym show that _|+'-e structural transitions  wpargy Landscape
of |-states are energetically different. In urea, FEL shows distinct ensemble of intermediates, |} and 12, T Amity Institute of Integrative Sciences and Health (ATISH), Amity University Haryana, Amity Education
Valley, Gurgaon 122413, India

separated by the energy barrier of ~3.0kcal mol ', Similarly, we find the population of two distinct 11
and 12 states in DMS0, however, the 11 appeared transiently around ~30-35ns and is short-lived.

But, the |2 ensemble is observed structurally compact and long-lived (~-50-150ns) as compared to ' i ical Rese i i ; ! ;
Cinboldion o' iea, Fusthiermors, the 1\ and 12 are Jct thicoh 3 high enerngy baiter of <&kl College of Pharmacy and Medical Research Center, Chungbuk Mational University, Cheongju 28160, Korea
mol ™' Thus, our results pravide the structural insights of intermediates which essentially bear the Correspondence: msleettsookmyung ac.kr

signature of a different unfolding pathway of [I-LgA in urea and DMSO. * These authors contributed equally to this work.

Abbreviations: [-LgA: fi-actoglobulin; DMSO: dimethyl sulfoxide, FEL: free-energy landscape; GdmCk

Raj Kumar Mongre Y, Chandra Bhushan Mishra **, Amresh Prakash 3, Samil Jung ', Beom Suk
Lee !, Shikha Kumari %, Jin Tae Hong ! and Myeong-Sok Lee '*

guanidinium chloride; I intermediate state; MG: molten globule state; PME: particle mesh Ewald; Q:
fractian of native contacts; RMSD: root mean square deviation; RMSF: root mean square fluctuation;
Ay radius of gyration; SASA: solvent Accessible Surface Area: scSASA: the side chain SASA

Trp: tryptophan

Introduction

The funnel model of protein folding along with free energy
landscape (FEL) analysis has been applied to find a general-
ized semi-quantitative picture of folding pathways (Lindorff-
Larsen, Plana, Dror, & Shaw, 2011; Ghosh, Roy, & Bagchi,
2014; Roy & Bagchi, 2014; Eaton & Walynes, 2017). This view
largely suggests that protein folding occurs thraugh different
intermediate states, followed by the multiple paths and the
nature of intermediate dictate the folding transition may
exist during the folded to untolded state and vice-versa, The
folding pathway of a protein is influenced profoundly by the
presence of solvent molecules around which is often water
or an aqueous solution of different denaturants as co-
solvents. Among the co-solvents, chemical denaturants like
urea, GdmCl, DMS0, atc. are increasingly exploited in protein
unfolding studies as they modulated the structural and func-
tional properties of protein and enhanced the rate of

unfolding (Baldwin, 1997: Camilloni et al, 2008: Rocco et al,
2008; Roy & Bagchi, 2014; Khan et al, 2016; Prakash, Kumar,
Meena, & Lynn, 2018). However, it is a challenging task to
chronicle the consequence of confarmational reorganization
which leads 1o the protein folding/unfolding (Lindorff-Larsen
et al., 2011; Eaton & Wolynes, 2017). In this regards, molecu-
lar dynamics (MD) simulation is an efficient tool which has
been applied successfully to characterize the structural
details of protein unfolding at atomic resolution (A) with the
time evalution of picosecands (ps) (Lindorff-Larsen et al,
2011; Prakash & Luthra, 2012 Ghosh et al, 2014; Kumar
Thakur et al, 2014; Eaton & Wolynes, 2017; Prakash, Kumar,
Lynn, & Hague, 2018; Kumar, Pandey, idrees, Prakash, &
Lynn, 2019).

To understand the protein folding, wrea as chemical
denaturant has been widely explored in both experimental
and computational studies. However, the exact molecular
mechanism of urea-induced protein denaturation is yet to
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Dedhi 110067, India.

ity ey, smreshprakashisnu.acin
Haryana, Gurgaon 122413, India; Andrew M. Lynn () andiew@jou.ac in (G Se

Amity Institute of Integrative Sciences and Health [AISH), Amity University
of Computational & Imegrative Sdences, Liwaharlal Nehwo University, New

ﬂmmmm data for this artiche b available onfine at hitpssfdolorg/10. 108007391 1022019, 1635664,

"huthors contribwted equally.
30019 Informa UK Limeted, tradng &t Tavlor & Francs Gnoup

118

Received: 18 July 20019; Accepted: 20 August 2019; Published: 25 August 2019

Abstract: Lung cancer is a type of deadly cancer and a leading cause of cancer associated death
worldwide, BCL-2 protein is considered as an imperative target for the treatment of cancer due to
their significant involvement in cell survival and death. A carbazole-piperazine hybrid molecule
ECPU-0001 was designed and synthesized as a potent BCL-2 targeting agent with effective
anticancer cancer activity. Interaction of ECPU-001 has been assessed by docking, molecular
dynamics (MD) simulation, and thermal shift assay. Further, in vitro and in vivo anticancer activity
was executed by cytotoxicity assay, FACS, colony formation and migration assay, western blotting,
immunocyto/histochemistry and xenograft nude mice model. Molecular docking and MD
simulation study confirmed that ECPU-0001 nicely interacts with the active site of BCL-2 by
displaying a Ki value of 572 uM and binding energy (AG) of -8.35 kcal/mol. Thermal shift assay
also validated strong interaction of this compound with BCL-2, ECPU-DOOL effectively exerted a
cytotoxic effect against lung adenocarnoma cells A459 with an 1Cx value of 1.779 uM. Molecular
mechanism of action have also been investigated and found that ECPU-0001 induced apoptosis in
A459 cell by targeting BCL-2 to induce intrinsic pathway of apoptosis, Administration of ECPU-000T
significantly inhibited progression of tumor in a xenograft model without exerting severe toxicity
and remarkably reduced tumor volume as well as tumor burden in treated animals. Our
investigation bestowed ECPU-0001 as an effective tumoricidal agent which exhibited impressive
anticancer activily in vitro as well as in vivo by targeting BCL-2 associated intrinsic pathway of
apoptosis, Thus, ECPU-0001 may provide a valuable input for therapy of lung adenosarcoma in
future, however, further extensive investigation of this compound will be needed.

Keywords: carbazole-piperazine hybrid molecule; ECPU-0001; tumor xenograft; mitochondrial
mediated apoptosis; intrinsic pathway; molecular dynamics simulation
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Development and utilization of gyrA and gyrB gene-based diagnostics
for the phytoplasma classified under 165r | group in plants and insects
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Abstract

In the present study. a new set of primers of gywrA and gyrB genes of the phytoplasma genome were designed and validated
for the successiul detection and taxonomic classification of the previously identified phytoplasma strains of *Candidarus P.
asteris” (165r1-B subgroup) associated with Catharanthus leal yellows, sesame phyllody and the lealhopper (Hislimonus
pPhyeitis), Our results suggested the ability and sensitivity of gveA and gyeB genes as an alternative molecular marker 1o

identify the Ca. P. asteris strain up to subgroup level associated both with plants and insects.

Keywords Multilocus genes - Validation - Phytoplasma detection - Lealhopper

Phytoplasma classification established using 165 ribosomal
groups and “Candidatus Phytoplasma’ taxon is mainly based
on 168 rDNA properties and do not always provide molecu-
lar distinction of the closely related strains. More variable
single copy genes, such as ribosomal proteins (rpd22 and
rp83), secY, secA, mf, dnaB and groEL were employed
for finer ¢lassification of phytoplasma and differentiation
{Schncider et al. 1997; Langer and Maixner 2004; Lee ctal.
2007; Martini et al. 2007: Hodgens et al. 2008; Hodgeits and
Dickinson 2010; Bertaccini et al. 2014).To further improve
detection and taxonomic classification of phytoplasma, we
have designed primers for PCR assays based on gyedo and
gyrB genes and tested them on aster yellows phytoplasma
strains (168r1) from field-infected samples of periwinkle
{Catharanthus rosens) and sesame (Sesamum indicwm).
The detection and validation of gyrA and gyrB gene spe-
cific primers were also attempied (o detect the phytoplasma
in samples of leafhopper (Hishimonus phveitisy collected
from infected sesame fiekls.

The DNA was extracted from samples of two isolates of
Catharanthus with symptoms of little leaf {one each from
Gorakhpur, Cr-GKP isolate and Shahajahanpur, Cr-5JP
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isolate, Uttar Pradesh, India), sesame showing phyllody
from Kushinagar (5-Kus isolate, Uttar Pradesh, India)
and ten individual leafhoppers, H. phyeinis collected from
infected sesame ficlds at Kushinagar {(HP-Kus). The protocol
of Ahrens and Seemiiller (1992) and Marzachi et al, (1998)
was followéd for total DNA extraction from the planis and
leafhopper samples, respectively. The extracted DNAs
from the earlier identified phytoplasma strains in our lab
as 165rl-B subgroup associated with the periwinkle (Cr-
GEKP and Cr-8IP), sesame {5-Kus) and H. phyveries (HP-Kus)
(Madhupriya et al. 2015; Madhupriva 2006) were tested for
the presence of phytoplasmas for direct PCR amplifica-
tion with newly designed set of primers for gyrA und gyvrB
genes, avrAF/R (3-TGCTTATCACACCGGACAAG-3/5"-
CCAAAGCCGTTTTCAGTCAT-3") and gvr BF/R (5'-GGA
GCCTCTGTOGTAAATGC-3/5-GCATCTTTGAGGCTT
GCT TT-3) that amplified an éxpected size amplicon of
about 1.4 kb (gyrA) amd 1.5 kb (gyrB) from all the four
phytoplasma isolates of the plants and leafhopper samples.
PCR assuy was carried out in a thermal eyeler (Eppendorf,
Germany) and the cycling protocol used for the PCR assays
was 94 °C for 5 min. followed by 35 cycles consisting of
denaturation al ™ °C for 45 5, annealing at 55 °C (gyrAFR)
andl 56 °C (gyrBER) for | min, and extension at 72.°C for
2 min, with extension in the final cycle for 10 min
Expected amplifed producis of 1.4 kb {gywrA) and 1.5 kb
(gvrB) were obtained with DNA extracted from both the
test plants (periwinkle and sesame} and the leafhopper
(H. phyeitis) confirming the specificity of gyrA and gvrB
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Bi-functionalization of glass surfaces with poly-L-lysine
conjugated silica particles and polyethylene glycol
for selective cellular attachment and proliferation
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Reeeived: 12 June 2018 ABSTRACT

Accepled: 20 September 018 L brication of microstructured patterns serves as a powerful ool for studying
; the cellular responses toward synthetic materials at the material-cell interface
B Springer SciencerBusiness  for tissue engineering. Silica particles can effectively act as a substrate for cel-
Media, LLC, part of Springer  lular attachment and growth owing to its biocompatible nature and facile sur-
‘Nature 2018 face chemistry, In the current study, a non-lithographic microfabrication method
for patterning of particles was devised using silica particles (~ 600 nm) and
epoxy-silane-functonalized glass surfaces. Poly-i-lysine (PLL) was covalently
attached to modified silica particles which were subsequently patterned onto the
functionalized glass surfaces. PLL played a dual role. Firstly, it served as a bi-
linker by covalently attaching modified particles on epoxy functionalized glass
surfaces. Secondly, it facilitated cellular attachment on the pattern via electro-
static interactions, The vacant unpatterned regions were passivated with
methoxy-polvethylene  glycol-aming (MPPA) to avoid non-specific cellular
attachments. A549 cells were found o grow specifically on the monolayered
silica patterns having lower packing density and exhibited stretched morphol-
ogy, indicating cellular attachment to the substrate, whereas the MPA passi-
vated areas were capable of blocking cell adhesion successfully. The highlight of
the reported novel method lies in the dual use of PLL which not only provided
necessary control over the surface chemistry by allowing fabrication of desired
patterns but also facilitated selective cellular attachment on the generated pat-
terns. Therefore, we report a simple process for micropatierning the cells on
desired patterns via surface bi-functionalization for selective cellular attachment
and proliferation.

Ajita Jinddal and Neha Yadav have contributed equally to this work.
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Altered drug efflux under iron deprivation unveils
abrogated MmpL3 driven mycolic acid transport

and fluidity in mycobacteria
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Abstract  Tuberculosis (TB) caused by Myveofac-
teritem neberculosis (MTB) 15 a global threat to human
health hence better understanding of the MTB patho-
genesis for improved therapeutics requires immediate
attention, Emergence of drug-resistant strains  has
stimulated an urgent need for adopting new strategies
that could be implemented o control TB. One of the
contributing mechanisms by which MTB evades drug
doses is overexpression of drug efflux pumps. Thus
blocking or modulating the functionality of efflux
pumps represenis an aliractive approach to combat
drug resistance, lron i a cntical micronutrient
required for MTB sorvival and not freely available
mside the host. In this study. we demonstrated that iron
deprivation impairs drug efflux pump activity and
confers synergism for anti-TB drugs in presence of
efflux pump inhibitors aganst MTB. Mechanistic
insights revealed that iron deprivation inhibit resis-
tance nodulation division superfumily  transporer
activity. This was evident from enhanced Nile red

Electronic supplementary material  The online version of
this article (hips-fdonorg 10 0T 10534-018-0157-8) con-
tains supplementary motenial, which is avmlable 1o aothorized
USCrs,
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accumulation and reduced expression of MmpL3, a
transmembrane promising targel involved in mycolic
acid transport across membrane. Furthermore, iron
deprivation led to abrogated MA transpon particularly
of class methoxy-MA which was confirmed by TLC
and mass spectrometry based lipidome analysis,
Additionally, won deprivation leads to enhanced
membrane Auidity in MTB. Together, MmpL3 being
apromiscuous anti-TH target, metal chelation strategy
could be adopted to boost the effectiveness of current
anti-TB drug regimes to combat drug resistance TB.

Keywords  Mycobucterium « Tron - Efflux pump -
MmpL3 - Mycolic acid - Membrane Quidity

Introduction

Tuberculosis (TB) caused by Mycobacterimm tber-
cufosiy (MTB) remains one of the important underly-
ing causes of mortality worldwide. Widespread and
prolonged deployment of anti-TB agents has led o
emergence of drug resistance in MTB, which poses a
serious threat to available therapy. Multidrug resistant
whberculosis (MDR-TB) results due to simultancous
resistance towards two frontline anti-TB drugs, isoni-
arid and rifampicin (Mezwa et al. 2018). Similarly,
extensively drug resistant TB (XDR-TB) is caused by
MTB strians which are resistant o isoniazid. nfampi-
cin, a Muoroguinolone and one of the three second line
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Abstract Tuberculosis (TB) caused by Myeobac-
teriim tuberculosis (MTB) is a global threat to human
health hence better understanding of the MTB patho-
genesis for improved therapeutics requires immediate
atlention. Emergence of drug-resistant stmains  has
stimulated an urgent need for adopling new sirategies
that could be implemented 1o control TB. One of the
contribuling mechanisms by which MTB evades drug
doses is overexpression of drug efflux pumps. Thus
blocking or modulating the functionality of efflux
pumps represenls an attractive approach o combat
drug resistance. Iron is a critical micronutrient
required for MTB survival and not freely available
inside the host. In this study, we demonstrated that iron
deprivation impairs drug efflux pump activity and
confers synergism for anti-TB drugs in presence of
efflux. pump inhibitors aganst MTB. Mechanistic
insights revealed thai iron deprivation inhibit resis-
tance nodulation division superfamily transporter
activity. This was evident from enhanced Nile red
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accumulation and reduced expression of MmplL3, a
transmembrane promising target involved in mycolic
acid transport across membranc, Furthermore, iron
deprivation led to abrogated MA transpornt particularly
of class methoxy-MA which was confirmed by TLC
and mass spectrometry based lipidome analysis.
Additionally, ron deprivation lesds 1o enhanced
membrane fuidity in MTB. Together, MmpL3 being
a promiscuous anti-TH target, metal chelation stralegy
could be adopted 1o boost the effectiveness of current
anti-TB drug regimes to combat drug resistance TB,

Keywords Myeobacterium - Iron - Efflux pump -
MmpL3 - Mycolic acid - Membrane fluidity

Introduction

Tuberculosis (TB) caused by Myeobacterium tuber-
ctllosis (MTB) remains one of the important underly-
ing causes of mortlity worldwide. Widespread and
prolonged deplovment of anti-TB agents has led 1o
emergence of drug resistance in MTB, which poses a
serious threat to available therapy . Muliidrug resistant
wherculosis (MDR-TB) resulis due to simultancous
resistance twowards two frontline anti-TB drugs, isoni-
weid and rifampicin (Mezwa et al. 2018). Similarly,
extensively drug resistant TB (XDR-TB) is caused by
MTB strains which are resistant to isoniazid, nfampi-
cin, a fluorogquinolone and one of the three second line
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Sphingolipidomics of drug resistant Candida auris clinical isolates reveal )
distinct sphingolipid species signatures =
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ARTICLE INFO ABSTRACT

Keyworde Independent sudies. from our group and others have provided evidence that sphingolipids (515} influence the
Mutibple deug ressstance antimycatic susceptibility of Candida species. We analyzed the molecular 5L signatunes of drug-resistant clinical
LE M5 isolntes of Condida ouris, which have emenged a3 a global threat over the Jmt decode. This included Tndinn
51"‘”“'“"'?”" hengita] isplates of € ouris, which were either resistant to floconnsnle {FLCS ) or amphotericin B (AmB") or both
gﬁ?:nﬁ"’“ driigs. Relative to Condidy glebras and Candidiy albicors strains, these C aris bwobate were susceptible 1 51

pathway inhibitors such as myriocin and surecbasidin A, suggesting that SL content may influsnce azote and
AmB susceptibilities. Our nnabysis of SLs confirmed the presence of 140 5L species within nine major SL classes,
nnmely the sphingoid bases, Cer, aOH-Cer, dhCer, PCer, aOH-PCer, aOH-GhcCer, GleCer, and IPC. Other than for
aH-GcCer, most of the S1s were foand at higher concentmtions in FLC® (slates o compared to the AmB®
{snlates. SLs were at intermediste leveds in FLCY + AmB" tsolates. The observed diversity of molecular species of
5L classes based on fatty acyl composition was further reflected in their distinetspecific impeint, suggesting thelr
influence in drug resistance. Together, the presented dota improves our understanding of the dynamics of SL
stnzctuires, their synthesis, and link to the drug reshtance in C guric
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Abstract

Pleiotropic drug resistance {PDR) plasma membrane transporters mediate xenobiotic efflux from the cells and thereby help
pathogenic microorganisms o withstand antimicrobial therspies. Given that xenobiotic efflux is an energy-consuming process,
cells with upregulated PDR ¢an be sensitive o perturbations in cellubur enengetics. Protonophores dissipate proton gradient across
the cellular membranes and thus merease ATP spendings 1o their maintenance. We hypothessed that chronic exposure of yeast
cells to the protonophores can favour the selection of cells with inactive PDR. To test this, we measured growth mtes of the wilkd
type Sacoharomees cerevisiae and PDR-deficient Apdr! Apdrd strains in the presence of protonophores carbonyl cvanide-p-
trflusromethoxyphenyhydmzone (FCCP), pentachlorophenol (PCP) and niclosamide (INCAL Although the protonophore-
induced respirition rles of these two strains were similar, the PDR-deficient stram outperformed the control one in the growth
rate on non-fermentable carbon source supplemented with low concentrations of FCCP. Thus, active PDR cn be deletenious
urder conditions of partially uncoupled oxidative-phosphorylation. Furthermore, our resulls suggest that tested aniomic
protonophores are poor substrites of PDR-transporters. At the same time, protonophores imparted azole tolerance to yeasts,
ponting that they are potent PRR inducers. Interestingly, protonophore PCP led to a pérsistent increase in the levels of a major
ABC-trmnsporter PArSp, while azole clotnmazole induced only a temporary increase. Together, our data provides an insight into
thee effects of the protonophores in the cukaryotes at the cellular level and suppon the idea that cells with activated PDR can be
selected out upon conditions of energy limitations,

Keywords Protonophones - Uncouplers - Multiple drog resistance - Niclosamide - Drug imteractions

Introduction

1. Introduction

Increasing antimicrobial resistance in pathogenic fungi is becoming
o global health threat and eroding our ability to control fungal infec
tions with a limited armamentarium of antifiengals [1]. Most of the
fungal infections associated with significant morality and anti-
microbial resistance are triggered by opportunistic human fungal

pathagens [1,2). The major pathogens, Candida albicans, Aspergillia
Jumnigans, and Cryprococcus neoformans, may survive in anamomically
distinct locations within the host and are capable of fostering deep-
seated infections in patients with compromised immune systems [3]. In
contrast to the common €. albieans, non-alhicans Candida (NAC) species
are evolving as problematic drug resistance pathogens [1]. The recent
emergence of multiple drug-resistant Condida aurts clades within a short

Abbreifaions: MOR, multidrug resistance NAC, non-albicons Candida; FLC, Auconazole; AmB, amphotericin B; MS, mass specirometry; SLs, sphingolipids; Liquid
chromatography-tundem mass spectrometry, LE-MS/MS; FLC", FLG-restamng; AmB®, Ameresisiont; FLC" + AmB", both FLC and AmB resistant; MIPC, mannasyl-
|mevst tod-phosphoceramides; M{IPLC, mannosyl-diinosizol-phosphoceramides; POREs, Pdri/Pded respomse elements; PCA, principal component analysis; MYR,
myriodin; AbA, surcobasidin A; SPT, serine palmitoyl-CoA transferase; IPC, inositol phosphorylceramide; GleCer, glucosylceramide; DHS, dibydrosphingosine; SPH,
sphingosine: S1P, sphingoiine- 1 -phosphate; DHSLP, dibydrosphingosine 1 phosphate; PHS, phytosphingosine; PHS1P, phytosphingosine. | -phosphate; Ghiscosyl-SPH,
glucosyl sphingosine dhCer, dihvdroceramide; Cer, ceramides; aOH-Cer, ahydmoxy cermmides: PCer, phyioceramide; aOH-PCer, ahydmoxy phytoceramide, aOH-

GleCer, ahydroxy glucosyleemmide; 1PCs, inositol phosphord ceramides
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Microbial drug resistance is an expanding problem for
healtheare and agriculiune (Fisher et al, 2008; Van Boeckel
et al, 200 9. While drug-resistant bactena produce o major part
of the pressune on the healthcare system (Roope et al. 2019),
drug-resistant fungi are a specific threat 10 immuno-
suppressed patients (Kontoviannes and Lewis 2002), Tens of
thousands clinical coses ane attnbated to infections coused by
drug-resistant Canida species (Centers for Disease Control
and Prevention (L.5.) 2019).

In yeasts, drug resistanee is usually mediated by plasma
membrane transponers with broad substrate specificity (Tsao
et al. 2009; Wasi et al. 2009; Zhang et al. 2020). These pleio-
tropic drug resistance (PDR) trmsporters efflux oxic com-
potnds: from yeast cytoplasm at the cost of ATP hydrolysis
(ABC-transporters} or proton ranslocation in case of MFS
transporters ( Panwar et al. 2008}, Moreover. some ABC tmans-
porters hydrolyse ATP even during futile catalytic evcles
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Deletion of pgi gene in E. coli increases 2

tolerance to furfural and 5-hydroxymethyl
furfural in media containing glucose-xylose
mixture

Syed Bilal Jilani'#, Chandra Dev', Danish Egbal', Kamran Jawed'-*, Rajendra Prasad’
and Syed Shams Yazdani'©'®@

Abstract

Background: Furfural and S-hydroxymethyl furfural (5-HMF} are key furan inhibltors that are generated due to
breakdown of lignocellulosic sugars at high temperature and acidic treatment conditions. Both furfural and 5-HMF act
In a synergistic manner to inhibit microbial metabollsm and resistance to bath is 3 desimbie characiernistic for efficient
canversion of lignocellulosic carben to ethanol. Genetic manipulations targeted toward Increasing cellular NADPH
poals have successiully imparted tolerance against furfural and 5-HMF. In present study, deletion of pgi gene asa
strareqy to augment carbon flow through pentose phosphate pathway (PPP) was studied in ethanolagenic £schen-
chia coll strain S5K101 1o impart tolerance towards either furfural or 5-HMFor bath inhibitors together.

Results: A key gene of EMP pathway. pal, was defeted in an ethandalogenic £ colf straln 55K42 to yield straln 55K101,
In presence of 1.g/. furfural In minimal AM1 media, the rate of blomass formation for strain S5K101 was up 1o'1.9-fold
higher as compared to parent S5K42 strain, and it was able to clear furfural In half the time. Tolerance to inhibitor was
associated with giucose as carbon source and not xylose, and the tolerance advantage of 55K101 was neutralized

in LB media. Bioreactor studies were performed under binary stress of furfural and 5-HMF (1 g/L each) and different
glucose concentrations in a glucose-xylose mixture with final sugar concentration of 5.5%, mimicking major compo-
nents of dilute acid treated biomass hydrolysate, In the mixture having 6g/. and 12 g/ glucose, SSK101 strain pro-
duced~ 18 g/1 and 20 g/L ethanol, respectively. Interestingly, the maximum ethano! productivity was better at lower
glucose load with D46 g/Lh) between 9 and 120 h, as compared to higher glucose load where it was 833 gALh)
between 144 and 168 h. Importantly, parent strain 55K42 did not exhibit significant metabolic activity under similar
condltions of Inhibitor load and sugar concentration,

Conclusions: E. coll strain 55K107 with pgl deletion had enhanced tolerance against bath furfural and 5-HMF, which
was assoclated with presence of glucose in media, Strain S5K101 also had improved fermentation charactenstics
under both hypeosmaotic as well as binary stress of furfural and 5-HMF in rmedla contalning glucose-xylose mixture

*Corepondence shamigicget esin

Microbial Engneeting Grougn intermational Centre for Gersetic
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Secretome produced by a newly isolated Aspergillus flavus strain
in engineered medium shows synergy for biomass saccharification
with a commercial cellulase

Mohit Kumar ¥ - Ajay Kumar Pandey ' - Sonam Kumari' - Shahid All Wani' - Shaik Jakeer ' - Rameshwar Tiwari ' -
Rajendra Prasad? - Naseem A Gaur'

Feceivect 21 May 2000 / Revisedt 17 July 2020 /Actepted: 31 July 2020
i SpringerVerlag GmbH Germany, pan of Sprnger Nature 2020

Abstract

T ths sty we evaluated the sacchanficaton potential of the secretome produced by o new clephmnt facces imolate Asparypi e
flavees (AF-NGF1 ), alone as well as in combimation with 4 commercial engyme (CTec2). Medium engineening {invohving
sequential Taguchi desigm, response surface methodology and one Bctor ot a time approaches) enhanced the cellubese (FPasc)
secretion in the secretome of solate AF-NGF 1 (AF-5) by 3 89-folds. AF-S showed a maximum increase of 7.1 - and 8.69-folds in
exo-glucanase (ovicel lese ) and endo- glucanase (CMCase) activitics, respectively. Equal emryme louding (20 FPUg of biomass)
ol AF-S and CTee2 showed comparable sacchanfication potential with acid pre-treataed paddy straw (APPS). However, a 11
combmation of AF-S and CTec2 showed 67.84% and 37.21% increased sacchanfication of APPS as compared with AF-S or
CTec alone at 50 °C and 40 °C, respectively. Dunng smoultancous sscchanfication and fermentation (55F) a1 40 °C, a 1]
combination produced > 2-folds increased ethanol titre as compared with AF-S or CTec2 alone. When equal FPU of AF-S and
CTew2 were mixal for a total of 20 FPU, the degree of symergy (DOS) fir APPS sacchanification was 1,79 £ 0,06 and - 30.49%
increased FPase activity was detocted, which suggested the synenzistic comelation batween AF-S amd CTec2. Therefore, the
combination of AF-5 and CTec2 could be considered as a potential celhulolytic eneyme formulition for efficient biomass
hydrolvsis and SSF process lor lignoce Hulisic ethanel producton,

Mlotut Kumar and Apry Kumar Pandey contnbutod equally 1o thes work
as [irst austhor.

Highlighn

A 1R folds enhancad FPme scovity was schieved by madiem
enginoormy m AF-S

« Endo- and exo-ghacanase actyvimes were most mffuenced by madinam
CRpInCTTIng

* AF-5 and CTec2 11:0) shemwad (7. 84% enhanced sacchan icaton than
CTec2 AF-5

* AF-5 and U T2 111 ) porochaced 54, 1% higher cthano] gn U Tec AF -5
durmg S5F

* AF-5 showed synergy with CTec2 for FPase activity and APPS
s harficaton
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Sphingolipidomics of drug resistant Candida auris clinical isolates reveal ) ;
distinct sphingolipid species signatures ek, A homologous overexpression system to study roles _
: . . z
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India, * Amity Institute of Integrative Science and Health and Amity Institute of Biotechnology, Amity &
ARTICLE INFO ABSTRACT University, Gurgaon, 122413, Haryana, India and *Laboratory of Fungal Pathogenesis, Centre for DNA =
. : S . I - Fingerprinting and Diagnostics, Hyderabad, 500039, Telangana, India g
Keywunde: Independent shodies rom our group and others have provided evidence that sphingolipids (515) influence the . SR— S — = . N E_
Muliple drug reitance antimycatic sisceptibility of Candide species. We analyzed the molecidar SL signatures of drig resistant chinical Corresponding muthor Aty niegm Amity Unfversity, Huryana, 122413, India. E-matl rps? jnuggmeait com ;
LE-MES M isolates of Candida aurts, which have emerged as a global threr over the Jaw decade. This mcluded Tndian fiotued Groug. International Centre for Cenetic Engneering and Biotechnology, New Delhd. 110067, Indiz. T-mall nasesmiicgebres in -
;ﬁ:ﬁ:{‘:m hospital [solates of € auris, which were siiher restgant i Soconazale (FLE ) or amphetericin B (AMB™) or both ‘Fresent address: Department of Chemistry and Riochemistry, Universtty of Arizona, Tueson, AZ, 85721, USA =
php:,mu., drugs. Relutive to Condidd glabrom and Candida albicans siraing, these C.-ounis {solates. were susceptible 1o 51 One sentence summary: Development of a strain contilning seven ABC tmnsparter deletion with overexpmssed CREDRT kous and its expression =
pathway inhibitors such & myriocn and aurecbassdin A, suggesting that 5L content may nfluence azole and systom for chatacterizing membrane peotein in pathogenic yeast Candida glabrata -1
AmB susceptibilities. Our analysis of SLs confirmed the presence of 140 5L species within nine major 51 classes, ‘Contributed sgualy =
namely the sphingoid bases, Cer, a0H-Cer, dhCer, PCor, aOH-PCor, aOH-GlcCer, GloCer, and IPC, Other than for rdtnr-ulgrl‘:mcdn o
alH-GleCer, most of the SLs wene found at higher concentmtions in FLC" [wlates a5 companed (o the AmB® { - ; E
tsolates. SLs were at Intermedinte Jevels in FLC" + AmB® kolates. The observed diversity of molecular species of RO N DRI IO SN R e =

5L classes based on fnry acyl composition was further reflected (n thelr distinct specific mprint, suggesting thelr

homologous system will facilitate in detérmining the role of an individual transporter for its substrate specificity, drug
efflux, pathogenicity and virulence traits without the interference of other major transporters.

influence in drug resistance. Tegether, the presented data improves our understanding of the dynamics of SL =

strictures, thelr synthesis, and link to the drg resistance in € durnis. ABSTRACT __5?

Considering the relevance of drug transporters belonging to ABC and MFS superfamilies in pathogenic Condida species, E

there has always been a need to have an everexpression system where these membrane proteins for functional analysis =

1. Introduction pathogens [1,2], The major pathogens, Candida aibcans, Aspergilhs could be expressed in a homelogous background. We could address this unmet need by constructing a highly i
furnigans, wnd Cryptococeus neaformeans, may survive in anatomically drug-susceptibile Candida glabrata strain deleted in seven dominant ABC transporters genes such as CgsNQ2, CgAUS1, é

Increasing antimicrobial resistance in pathogenic fungi is becoming  distinct loeations within the host and are capable of fosering deep- CgCDR1, CgPDHI, CYCF1, Cg¥BT1 and CgYOR1 and introduced a GOF mutation in transcription factor (TF) CgPDRI leading to =

a global bealth threat and eroding our ability to control fungal infec-  “seated infections in patients with compromised immune gystems [3]. In a hyper-activation of CgCDR1 locus, The expression system was validated by overexpressing four GFP tagged ABC (CgCDR1, 4
tions with a limited armamentarium of antifungals [1]. Most of the  contrastto the common €. albicans, non-athicans Candida (NAC) species CaPDH1, CaCDR1 and $cPDRS) and an MFS (CoFLR1) transporters genes facilitated by an engineerad expression plasmid to o
fungal infections associated with significant mortality and ant- s evolving as problematic drug resistance pathogens 111, The recent integrate at the CgCDR1 locus. The properly expressed and localized transporters were fully functional, as was revealed by 2
microbial resistance are triggered by opportunistic human fungal  emergence of multiple drug-resistant Candida auris clades within a short their several-fold increased drug resistance, growth kinetics, localization studies and efflux activities. The present A
=L

S

Abbreviarions: MK, mindrog resistance; NAC, non-albicans Condido; FLE, Auconazole; AmB, amphotericin B; M3, mass spectrometry; SLs, sphingalipids; Liguid
chromatography-tandem mass spectrometry, LC-MS/MS; FLE®, FLC resistant; AmB®, AmB-resistant; FLE" = AmB", both FLEC and AmB resistant; MIPC, mannosyl- " . i T . - : i, :
thotal haspl ldes: MIIPLC, mannoeyl diinosiol.ph . Diiats. Pilel kA B 6. prtdidk vom ¢ analysis; MYR, Keywords: ABC transporters; multi-deletion; azeles; GOF mutation; expression plasmid; Candida glabrata
myrioan; AbA, atreobasidin A; 5PT, serine pabmitoyl-CoA trarsferase; IPC, inositolphosphoryleemmide; GleGer, glucosyleeramide; DHS, dibwdrosphingosine; SPH,
sphingedine; §1P, sphingosine-1-phosphate; DHS1E, dihydrosphingosine-1-phosphate; FHS, phytosphingosine; PHS1 P, phytosphingosine-1-phosphate: Glucosyl-SPH,

glucosyl sphingosine dhter, dilydroceramide; Cer, ceramides; aOH-Cer, alydmuy ceramldes: Pler, phytocernmide; aOH-PCer, ahydroxy phytocermide; a0kl INTRODUCTION and Hube 2015). The continuous use of antimycotic drugs, espe-

GlcCer, abydroxy ghicosyleermmide: [PCs, inositol phosphoryl cernmides d cially azoles, has led to an emergence of drug-resistant clinkcal
* Correspondence to: NA. Gaur, Yeast Biofuel Group, International Centre for Genetic Engincering and Biotechnology, New Belhi, India C,mm a glabrata, present as a commensal J:I:‘Thg human micro- atrains (Ksiszopolska and Gabaldon 2018). C glabrata exhibits
= Comespondence to: A, Prasad, Amity Institute of Integrative Sclence and Health, Amity University Gusgaan, Haryana, India, biota, is the only second most common infectious agenttocause  jpeincically |ow susceptibility to azoles (Whaley et al 2016),

E-mail addrese mesmi icpeb mbn (NAL Gaur), rpeasaadid ggnamiiyedu R Prasad), superficial Sk.lll infections to be severe and hl’e-threatm_lmg This (Ijniﬁllh’ rising drug resistance in C @ﬂb‘l"ﬂ'tﬂ 5 a culmina-

! Contributed equally, blocdstream infections among genus Candida (Kasper, Seider o o covnral mechanisms which also includes overexpression

higtpe. dhoalorg "V VO], hliabip. 20001 5EH15
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ABSTRACT

The present study is an attempt to determine the lipid compesition of Candida auris and to highlight if the changes in lipids
can be correlated to high drug resistance encountered in C auris. For this, the comparative lipidomics landscape between
drug-susceptible (CB510913T) and a resistant hospital isolate (NCOPT 470033) of C auns was determined by employing high
throughput mass spectrometry. All major groups of phesphoglycerides (PGL), sphingelipids, stercls, diacylglycerols (DAG)
and trincylglycerols (TAG), were quantitated along with their melecular lipid specles, Our analyses highlighted several key
changes where the NCCPF 470033 showed an increase in PGL content, specifically phosphatidylcholine,
phosphatidylglycerol, phosphatidylserine, phesphatidylinositol, and phosphatidylethanclamine; cdd chain containing
lipids and accumulation of 16;1-DAG and 16:0-DAG; deplation of 18:1-TAG and 18:0-TAG. The landscape of malecular species
displayed a distinct imprint between isolates. For example, the levels of unsaturated PGLs, contributed by both odd and
even-chain fatty acyls were higher in resistant WOCPF 470033 isolate, resulting In a higher unsaturation index
Motwithstanding, several commonalities of lipid compositional changes betwesn resistant C. quris and other Candida spp.,
the study could also identify distinguishable changes in specific lipid species in C. atris. Together, the data highlights the
maedulation of membrane lipid homeostasis assodiated with drug-resistant phenotype of C. atris.

Keywords: Lipids; pathogenic fungi; functions; mass spectrometry
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Abstract

The present study examines the trend in distribution of Camdida species and their antifungal resistance pattems in hospitals across
Harvana, a North Indian state with poorly addressed epidemiology of fungal infections. In our collection of 228 Candidya 1solates,
Cunificda albicans dominated in both high vaginal swab (HVS) and urine samples while Candida glabrate and Candicla
rropicalis were the second-highest non-albicans Candida species (NAC), respectively. OF note, in blood sumples, C fropicalis
and €. afbicans were presentin equal numbers, All 228 1solates were subjected to antifungal susceptibility tests, whercby 51% of
€ albicans recovered from HVS samples displayed Muconazole resistance. To understand its mechanistic basis, expression
profiling of efflux pump genes CDRI, COR2, MDR 1 and asnle drug target, ERGH was performed in 20 mmdomly selected
resistant isolates, wherein many isolates elicited higher expression. Further, ERGI1 gene sequencing suggested that most of the
isolates harbored mutations, which are not reported with azole resistance. However, one isolate. RPCA9 (MIC 64 pg/ml)
harbored triple mutation (Y 1320, FI45L, A114V), wherein ¥ 132 and F145 sites were previously implicated in aswle resistance.
Interestingly, one isolste, (RPCAB1 ) having MIC = 128 pg'mL harbored a novel mutation, G129R. Ofnote, HVS isolates RPCA
21 RPCA 22, and BPCA 44 (MICs 64 to > 128 pe/mL) did not show any change in alicration in ERG11 or overexpression of
efflux pump genes. Together. this sudy presents a first repon of Candida infections in selected hospitals of Haryana Siate.

Abbreviations SDA Sabouraud dextrose agar
HVS High vagimal swab BAL Bronchoalveolar livage
NAC Non-albicans Candida CSF Cerebrospmal Mud

RT-PCR Reverse ranscriptase polymerise chain reaction VvC Vulvo-vaginal candidiasis
YEPD Yeast Extract Peptone Dextrose

Flectronic supplementary material The online version of ths ancle Introduction
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I WK I I bic S Mt e Among the human pathogens, fungi are referned 1o as “hidden
R T killers™ as more people die from invasive fungal discases than
-, e mggﬁ__‘“wm tuberculosis or malaria (Brown et al. 2012). Candidemia is

consgidered as the major cause of invasive fungal infections
' Amity listitute of Biotechnology and Amity Insite of Iniegratve. Worldwide (Chakrabarti et al. 2015; Plaller and Dickema
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Valley, Gurugmm 122413, Tndia 1o 15 times higher rates of candsdemnin (Gin and Kindo 201 2).
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New Delhi 110067, India high in these countries (> 50%) (Kaur and Chukrabarti
' The Postgraduste Instiuse of Miadical Education and Research 2017), while the Western world repons a much lower rate
(PGIMER). Chandsgarh. India (WisplinghofT et al. 2004). However, more recently non-
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Abstract

The present study examines the trend in distnbution of Candid species and their antifungal resistance pattermns i hospitals across
Harvana, a North Indian state with poorly addressad epidemiology of fiungal infections. In our collection of 228 Canedidu isolates,
Candida alficans dominated in both high vaginal swab (HVS) and urine samples while Candida glabrate and Candida
tropicalis were the second-highest non-albicans Candida species (NAC), respectively, OF note, in blood samples. C. rropicalis
and £, afbicans were present in equal numbers. All 228 jsolates were subjected 10 antifimgal susceptibility tests, whenehy 51% of
. afbicans reeovered from HVS samples displayed fuconazole resistance. To understand its mechanistic basis, expression
profiling of efflux pump genes CDR1, CDR2, MDRI and azole drug target, ERGI was performed in 20 randomly selected
resistant isolates, wherein many isolates elieited higher expression. Further, ERG11 gene sequencimg suggested that most of the
isolates harbored mutations, which are not reported with azole resistance. However, one solate, RPCA9 (MIC 64 pg/mL)
harbored triple mutanon (Y 132C, FI45L, A114V), wherein Y132 and F145 sites were previously implicated inazole resistance,
Interestingly, one isolate, {RPCAG]1 yhaving MIC > 128 pg/mL harbored a novel mutation, G129R. Of note, HVS 1solates RPCA
21, RPCA 22, and RPCA 44 (MICs 64 10 > 128 pzrmL) did net show any change in alierstion in ERG 1 or overexpression of
efflux pump genes. Together, this sudy presents a first report of Candida infections in selecied hospitals of Haryana Suie.

Abbreviations SDA Sabouraud dextrose agar
HVS High vaginal swab BAL Bronchoalveolar lavage
NAC Non-albicans Candida CSF Cerebrospinal fluid

RT-PCR  Reverse tmnscriptase polymemse chain reaction L Vulvo-vagimal candidiasis
YEPD  Yeast Extroct Peptone Dextrose
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superfamily genes under phosphate deficiency in tomato
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ARTICLE INFOQ ABSTRACT

Eeywenic F-box genes are an integral component of the Skp] -cullin-F-box (S0F) complex in sukaryotes. These penes are
F-boa primarily involved in determining substrate specificities during cellular proteolysis. Here we repart that 410
Finilr cipasing members constitite the F-box suparfamily in tomato. Based on the incidence of C-terminal domaine, these menes

Phosphorus starvation refpoase
PP2-B genes

Sucroee

Tomam

fell into ten sublamilies, leucine-rich repeat domaincontaining F-box members constituting the lagest sub-
family. The F-box genes e present an all 12 chuomosoines with vaying goie Jensitics. Both segmental aod
tandem duplicstion events contribute significantly 1o their expangion in the omato genonse. The syitenic
analysis revealed close relatiomhips among F-box homoloss within Solonascens species genomes. Tronseript
profiling of F-box members jdentified several vipening-associated genes with altered expression in the ripening
wintants, RNAsequencing dato asalysis showed that phosphate (PL) deficlency affected 55 P-box transcripts in
the Pi-deficient seedling compared to their contiol seedlings, The persistent up-regulation of eight memben,
including rwo phioem protein 28 (PP2-B) penes, PP2-B15, and MATERMAL EFFECT EMBRYO ARREST 66
(MEES6) homologs, ar multple fime-points in the mots, shoor, and seedling, poine rownnds their povonal roles in
i starvation response in tomato. The artenuation of such upregulation in sucrose absence revealed the necessity
of this metabolite for robust activation of these genes o the Pl-deficient seedlings. Altogether, this study lden-
tifies novel F-box genes with potential reles in frult ripening and P stauvation response ond unlocks new avenues
for functionnl chisncterization of candidate genes i toanate and other related species.

1. Intreduction complex subunits and eonfer their specificity for appropriate sub-
strates (Lechne el al, 2006),
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Among the human pathogens, fungi are refermed 1o as “hidden
killers™ as more people dic from invasive fungal discases than
tuberculosis or malaria (Brown et al. 2012). Candidemia is
considered as the major cause of invasive fungal infections
worldwide (Chakrabarti et al. 2015: Pfaller and Dickema
2004, Developing countries ane currently struggling with 4
to I5 times higher rates of candidemua (Giri and Kindo 2012).
The overall mortality due © candidemia also remains guite
high in these countries (= 50%) (Kaur and Chakrabarti
20073, while the Western world reports a much lower rate
{Wisplinghoff ¢t al. 2004). However, more recently non-
albicans Candidla (NAC) species are also being increasingly
reported (Mullick et al. 2015; Kaur of al. 2016; Sanches et al.
2018),

€ Springer

Protein numover is an essential regulatory mechanizm underlying
the regulation of o plethom of cellulnr processes such ns cell eyde, cell
linenge specification, embryogenesis, drendion thythms, fruit develap-
ment, stress responses, wnd severmnl signaling pathways The ubiquitin-
proteasome route is the princpal regulatory circuit that degmdes se-
lective ntrneellulne proteins (Sowelle pod Viestn, 2004), This pathwiy
mainly operates in three main steps: (i} activation of ubiquitin (Ub)
maiety by Ub-activating enzyme (E1), {ii) relocation of activated Ub to
Ub-conjugating ey (E2), and (i) wansfer of Ub to the mrget pro-
teins, followed by their degmdation via Ub-protein ligase (E3) complex.
F-box proteins constitute one of the Skpl-cullinF-box (SCF) E3-lignse

The presence of a highly conserved, approximately 60 amine nclds
long N-terminally locoted F-box domain s the chameteristic fenture of
these proteins. In contrast, the C-terminal end of these proteins nre fess
conserved nnd may possess one o more variable protein-protein inter-
action domains such os leucine-rich repeats (LRR), kelch repent, tetra-
wicopeptide repent (TPR), and WD40 repents (lnin ot ol 2007), F-box
genes have been identified in o range of organisms after their initial
discovery in humons (B et al, 19904; Jain & al, 3007). Numerous
studlies have diown dine more F-box genes e present in plant genomes
than in any other organism. For example, in controst to the 18 F-box
genes available in venst (Schizossecharonyces pombe) nnd 33 genes in

* Cotresponding author. Deparunent of Plant Sciences, School of Like Sciences University of Hyderabad, 500046, lislia.
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Tissue specific expression of sialic acid metabolic pathway: role in GNE
myopathy
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Abstract

GNE myopathy is an aduli-onset degenemtive muscle disease thit leads 10 extreme disability in patients. Biallelic mutations
in the rate-limiting enzy me UDP-N-acetylglucosamine-2-epimemse/N-acetylmannosamine-kinase (GNE) of sialic acid (SA)
biosynthetic pathway, was shown to be the cause of this disease, Other genetic disorders with muscle pathology whene
delects in glycosylation are knowi It is yet not clear why a defect in SA biosynthesis and glycosylation affect muscle cells
selectively even though they are ubiquitously present in all tissues. Here we have comprehensively examined the complete
SA metabolic pathway involving biosynthesis, stalylation, salvage, and catabaolism. To understand the reasson [or tissue-
specific phenotype caused by mutations in genes of this pathway, we analysed the expression of different SA pathway genes
in various tissues, during the muscle tissue development and in muscle lissues from GNE myopathy patients (p.Me1743Thr)
using publicly svailable databases. We have also analysed gene co-expression networks with GNE in different tissues as well
as gene interactions that are unique to muscle tissues only, The results do show a few musele specific inermctions imvolving
ANIN, MYOI6 and PRAMEF23 that could be involved in specific phenotype. Overall, our resulis suggest thai SA biosynthetic
and catabolic genes are expressed at a very low Jevel in skeletal muscles that also display a unique gene interaction network.

Keywords Sialic acid - Glycoconjugates - GNE myopathy - Sialic acid metabolic pathway - Neuromuscular disorder -
Skeletal muscles

Introduction

Electronic supplementary materlal The online version of this A large number of proteins and lipids display extensive
article (hitpeifidol.org/10. 100751 0974-020-09390-7) containg glycosylation involving several different sugar groups
Sappamctary eaierisl, Which Is suilible inamthoriol v such as mannose, glucose, galactose, fucose. and SA at
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Cdrlp highlights the role of the non-hydrolytic ATP-binding site in driving M)
drug translocation in asymmetric ABC pumps =
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ARTICLEINED ABSTRACT

Keywerde ATP-binding cassette (ABC) tramporters. couple ATP binding and hydrolysis to the transiocation of alincrites
Antfumgal dnsg resistance across. membranes. Two sharal nocleotide-binding sites (NBS) participate in this cycle. In mymmetric ABC
Cerclalit it otia pumps, ondy one of them hydrolyzes AT, and the functional mbe of the other remalns andlear. Using o drug-
AL vmmp e based sehection strategy on the transport-deficient mutant L5294 in the transmembrane domain of the Candida

ADC signanene sequence

Mom-hydkisiyvic: mucienidibising e athicans pump Ceripe we identified a spontaneous secondary mustation restoring drog-transiocation. The com-

pensatory. mutation QIO05H was mapped 60 A away, pmcisely in the ABC signamme sequence of the non-
hydrolytic NBS. The same was ohserved in the homolog CdrZp. Both the mutant and suppressor prodeins re-
mained ATFase active, bat remarknbly, the dogle QI005H mutant displayed a two-fold reduced ATPase activity
and a two-fold increosed drag-resistance as compared to the wild-type protein, pointing at a direct control of the
non-hysdnolytic NBS in substmte-translocation through ATP binding in asymmetric ARC pumps

1. Introduction repertoire of ABC trangporters to expel a wide range of antifungal
drugs, hampering the treatmient of fungal diseases [4.5].

multiple sites. The main types of protein glycosylation

1 Alok Blanacharys _
alok bhattacharya® groail com in humans include N-, O-linked glycans, phosphorylated
Kapila Awasthi glycans, glycosaminoglycan (GAG), and glypiation (GPI
kapita, awisthi & gemail.com anchor attuchment ) whereas glycosphingolipids make up
Ak Siivastave the majority of glycoconjugates in lipids (Spiro 2002).
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Therefore, the landscape of glycosylated molecules spans
a vast array of cellular metabolites involved in multiple
functions. Glycosylation plays a eritical role in provid-
ing molecular diversity and regulating structure, func-
tion, localization, interactions, and stability of modified
molecules (Shental-Bechor and Levy 2009; Fogel et al,
2014). SAs are a family (with more than 50 members)
of derivatives of neuraminic acid, an acidic sugar with a
nine-carbon backbone. NeuSGce is the widely expressed SA
in all non-human mammalian species (Varki 2007, Varki
et al. 2009), Due to the deletion mutation of Cytidine

&) Springer

ABC transporters constitute a large protein family present in all
kingdoms of life {1,2]. They are central to many physiological pro-
cesses, and some of them are also involved in multidrug resistance
{MDE) phenomenon. Indeed, overexpresion of the MDR ABC pumps is
the prime cause of chemoresistance in cancer cells [3]. Similarly, pa-
thogenic fungal species such as Candids albicans take advantage of their

The minimal functional unit of ABC transporters conststs of two
tramsmembrane domains [TMDs), each usually comprising six trans-
membrane helices (TMHs] linked with inracellular and extracellular
loogr (ICLs and ECLs) and two nucleotide binding domains (NBDs) [6].
Transport of compounds ocours through inward: to outward-fecing
conformational changes of the TMDs upon ATP binding and hydrolysis

Abbreviations: ABC, ATP-binding cassette; ANL snbomyan; Cdrlp, Candida drug nesistance | proteir; Clr2p, Condide drog resistance 2 protein; CFTH, cystic
fibrosis transmembrane conhuctance regulatorn; CHX, cycleheximide; CoH, connecting helix; CpH, coupling helix; CTE elmrimazole; DMSO, dimethyl sulfoxide; ECL,
extracellular loop: ICL. intracellular loop; ITR, itmoonazole; KTZ, ketooonmzole; MCE, miconazole; MPR, multiklrag redstance; MREP), Multidrog Resistanee Protein 1;
N, Nile red; NBD, nuchkeotide-binding domain; NES, Nucleotide Binding Site; OM, sligomycing PdeSp, Plefotropic dmig resistance 5 protein; PBS, phosphate-buffered
siline; PM, plosma membrane; PMSF, phenyimethanesulfonyl Muoride; RB, renspension buffer; R6G, thodamine 8G; R123, rhodamine 123; TAP, ransporier as-
sociated with antigen processing; TMD, transmembrane domain; TMH, trammembrane helix, TLCK, ptosyli-lysine chloromethy! ketone; TICK, tosyl phenylalanyl
chlommethyl ketone; TOSPC, time-correlatedd single photon counting: VOR, voricomaole; WT, wild-type
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Careikda aldeans Inlectiom: cauved by oppanunistic human fungal pathogens such = Condida species are very comawon and hos

Memaltimb. sl oy inrensified in recont vears. The typéen] hosts, wh possess suppressed immue systems due o condiins such sis

ABC miperiamily 3 X ; t
HIV and trensplantation surgery etc., are prone to fungal infections. Profonged chemotherapy induces fungal
gtk il cells to eventually develop tolerance to most of the antifungals currently in clinical we. Amongst sther pro- ARTICLE INFO ABSTRACT
mingnt mechanisms of sntifmgal resistance swch as manipulation of the drog tget, mpikl effhe achicved
;Tmm:::w_lm nfd-::ir::m 'mjm r-jmrl;ii as -rmi"r resistance mechaniem F::; Article history: Alzheimer disease is a genetically complex multigenic neu-
i, the ‘redistan Balates of Co apecics utilize a few welect efffux pamp proteins £ ¥ ; 7 F 3 E
tothe ABC and MFS superfamilies, 1o deter the toxie acommulathon of therapewtic azoles and thus, facilitating cell R‘Hk 1ch'rﬂ51:‘ Fthmgozﬂ'ﬂ] TMEEEI‘IEH':E'I’E Oikorder, reitie from .the IRteraEvol De
survival n this anlcle, we summarize and disciss the clinically selevam mechanksms of azole resisance in i ey tween fllllhplf genes, Most of the earlier studies [Epﬂl'll![]
Candida albicans and non-aliicans Condida (NAC) species, specifically highlighting the mle of muhidruy efflux Accepted 10 March 2020 only few specific genes that have involvement in Alzheimer.
prigeins in the phenomenon. Avaiable online 1 Aprit 2020 However more than hundreds of susceptible genes have been
e observed, that have significant role in the development and
ﬂ::::.m'r i progression of Alzheimer. Among all the existing data re-
T i e kot (Coibvoasy & ol B0V Lokt L., Ercis-vakidation sources, Genetic association database is the most popular

Human pathogenic Condido ofbicans and  certain - non-albicans
Condida (NAC) species, conventionally associsted with healthy in-
dividuals as harmless commensals, are endowed with the propensity to
transform into notorious pathogens in immunocompromised hosis
(Robbins ot al., 2017; Whaley et al., 2017). Condidy species not only
cause superficinl infections but are also responsible for disseminaied
bloodstresm and deep-tissue infections in hospitalized patients with
incapacitated immunity (Prosad of al,, 2015), Among the variows Can-
dida species that infect humans, C. albicans is the most prominent
species, however, other emerging NAC species such as C glabrata, ©
parapsilesis, C tropicalis, €. krnusei, ete. have recently gained epidemio-
logical significance due to their increased prevalence globally (Lindbery
et al., 2019 Whaley et al., 2017). Recently. & paradigm shift of can-
didiasis from C. albicans to NAC has been observed due to the emer-
gence of another multi-drig resistant MAC species, O auris (Chowdbary
et al,, 201 7; Lindherg of al, 200 % Whaley of al, 2017 1t5'capability of
nosocomial transmission and the ability o form adberent blofilms on
clinically importamt substrates led to a high number of hospital

20016; Mufox e o, 2018} The higher percentage of nsistance io
multiple classes of antifungal agents is the greatest challenge posed by
this recently emerged NAC species, The unique features of C auris make
it challenging to diagnose, trest and eradicate from intensive care
hospitil wards as compared w other pathogenic Candida species
[Forsberg ot al, 20019

The relentless use of antifimgal drugs for prophylactic or empirical
treatment has led to a change in the epidemiology of fungemia and the
paralle] emergence of fungal pathogens that manifest resistance o
multiple, structumlly unrelated drugs with different modes of action
(Prosad ef ol , 2015). This phenomenon of multidrug resistance (MDR)
is characterized by smultanecus resistance to at Jeast two distinet
classes of antifungal agents. The development of tolemnee wwards a
particular drig mainly relies on the mode of action of that particular
drug, however, other mechanisms which are largely uncharacterized
also contribute 1o the emergence of drog tolerance (Dhamgave o ol
2004 Huneed et af, 2001; Nair ef ol,, 2017; Shapim o al, 2001L
Fungal species may elther be ntrinsically resistant to a das of drugs or
may yradually develop tolerance upon constant expostire to a particular

Abbrevimnions: ABC, ATP-binding cassetve; MFS, Mujor-Facilator superfomily; MDR, Mudvidrsg reststanes; TMD, Transmembrane domaing NBD, Nucleotide binding
domaln: TMHs, Tmosmembrane helices; NAC non-albicans Condida; PM, Flasmo membrose: CORL, Candida doug pesistanos 1; MOR], Muoltidneg sesistance 1; FI,
Facilitated diffusion; PR, Pleiotropic drug resistance; DHAL, Drog/H antiporter; MR, Mublidrug resistance proteing TOR1, Torget of Ropamycin 1
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GOLD standard

Meta analysis

System modeling

Text dassification

Machine leaming
Alzheimer gene association

dara source that contains information about genes, their as-
sociation classes into positive, negative and neutral class and
supporting reference. However, it contains lot of false posi-
tives and negatives associations. We have taken this data as
reference and performed the double fold cross validation to
compile the comprehensive list of Alzheimer genes, their as-
sociation class viz, positive, negative or ambiguous with the
disease and reference sentence confirming the association.
The data generated will be used as a GOLD standard refer-
ence data set for the training of machine learning classifier
to predict the classification of published literature not only
in Alzheimer but in other diseases as well. In addition, pos-
itive associated genes data can also be used for the system
level modelling or meta analysis of Alzheimer,
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Chapter 15
Mechanisms of Drug Resistance
in Candida albicans

Dominigue Sanglard

Abstract Antifungal drug resistance in Candida albicans started 1o emerge with
the introduction of antifungal agents in the treatment of diseases caused in human
by this fungal pathogen. The decreased activity of these drugs in C. albicany as a
result of resistance has been observed in different scales for every cumently used
drug classes. The occurrence of resistance, generally acquired by genetic alter-
ations, can be considered as a natural defense mechanism ol C. albicany against
drugs introduced by humans. Several other mechanisms contribute to drug efficacy
in C. albicans, one of which is being attributed to wlerance. Antifungal tolerance is
rather an adaptive mechanism not necessarily requinng genome changes. Even
though the incidence of antifungal resistance in C. albicans is stll generally low,
climcal samples have given the opportunity to dissect resistance mechanisms.
Resistance mechanisms have resulted in a significant gain of knowledge in diverse
cellular functions and also genome organization. This knowledge can now be
implemented in other fields including clinical diagnostics and design of novel drugs
or novel therapies. In this chapter, 1 will not only review the general principles
mediating antifungal drug resistance and latest developments, but also update on
the mechanisms mediating antifungal tolerance. Moreover, | will illustrate how the
understanding of resistance mechanisms can help to establish novel approaches in
detecting drug resistance and designing alternative treatment strategies.

15.1 Introduction

Candida albicans is among the most diagnosed fungal species in clinical samples.
This fungal species lives as a commensal in the microbiome of healthy individuals,
but can propagate as a pathogen in immunocompromised patients (Pfaller and
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Phytoremediation of Heavy Metals Contaminated Soil Using Tegetes
patula
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ABSTRACT

Soils polluted with heavy metals have become common across the globe due to increase in geologic and
anthropogenic activities. Plants growing on these soils show a reduction in growth, performance and yield.
Bioremediation 15 an effective method of treating heavy metal polluted sois. It is a widely accepted method
that is mostly carried out in situ; hence, it is suitable for the establishment/reestablishment of crops on
treated soils. Microorganisms and plants employ different mechanisms for the bioremediation of polluted
soils. Using plants for the treatment of polluted soils called phytoremediation is a more common approach in
the bioremediation of heavy metal polluted soils. Phytoremediation of contaminated sites supports the goal
of sustamnable development by helping to conserve soil as a resource, bringing soil back into beneficial use,
preventing the spread of pollution to air and water and reducing the pressure for development on green or
agricultural field. In this study, an assessment of phytoremediation of contaminated soll was done using
hyper accumulator plant species Tegetes patula having ability to absorb and accumulate heavy metals (Fe,
Cr, Cu, Niand Zn). T. patula can hyper accunmmlate Fe in higher rates from the multi-metal contaminated soil
nevertheless Cd and Zn were phytoextracted in lower amounts and there was no absorption of Ni and Cr.

Key words : Phytoremediation, ornamental plants, hyper accumulator, heavy metal pollution

INTRODUCTION

The contamination of soil due to the heavy
metals is a serious threat not only to the soil
but also to the entire ecosystem which can
cause agricultural damage, deterioration of the
food chain, contamination of water resources,
economic damage and finally serious human
and animal health problems, Heavy metals are
a major source of water and soil pollution,
generated either through geogenic activities or
industrial waste discharge (Chandra and
Yadav, 2010). Most of heavy metals have
noxious effect on living organisms and get
bicaccumulated in the environment and create
risk for human health when transferred to the
food chain.

There are a number of conventional
remediation technologies which are employed
to remediate environmental contamination with
heavy metals such as solidification/
stabilization, soil flushing, seoil washing,
excavation, retrieval and offsite disposal. But
a majority of these techniques require expensive
equipment and monitoring systems, complex
reagents and can cause further disturbance to

the already damaged environment.
Phytoremediation is a very old, cost effective
technique that employs the use of plants known
as hyper-accumulators to metabolize,
assimilate or adsorb hazardous materials in soil
(Wu etal, 2015]. The plants have the tendency
to accumulate heavy metals in their vegetative
parts for the extraction and the removal of
inorganic pollutants. They can accumulate the
heavy metals through their root in higher
amount to other plants and transfer it more
quuckly to their shoots and store large amounts
in their leaves and roots. Phytoremediation
involves several specific subsets, of which
phytoextraction and phyto-degradation are
currently the most developed for the
phytoremediation of metals and organics in
contaminated soils (Lee, 2013; Mani et al,
2015).

Ormmamental plants had always been in rich
demand for the purpose of phytoremediation
because of their major advantage that they are
not edible thereby the pollutants accumulated
in the ornamental plants can be separated from
food chains, thus reducing the human health
risk (Liua et al, 2018). In contaminated urban
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Impact of Interactions among Water into Herbicide into Nutrient applications on
grain yield in Wheat
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Abstract

A ficld experiment in split plot design using Bagci 2000 bread wheat variety was conducted at Selguk
University, Sarayinii-Konya, Turkey to evaluate impact of water application (rainfed vs irvigated) as
main treatments and fertiliser, micronutrients and herbicides control plots (sub treatments) along with
their interactive elects on grain vield. The comparisons of means 3for grain vield under dilTerent
treatments revealed that the irvigation led to 35.5% increase in control plots over rainfed treatment.
The vield increases up to 45.5% when 24-D ACID ISOOCTYLESTER (H1) herbicide was used with
Zn whereas 46.5% increase was recorded when AMINOPYRALID + FLORASULANMN (H2) herbicide
was used with N. The vesults recorded the 37.7% increase in vield over control plots with
PYROXSULAM + CLOQUINTOCET-METHYL (H3) herbicide used with nitrogen applications.
While H3 herbicide along with Fe application exhibited maximum increase (24.6%) in grain vield
under rainfed condition. The comparison of grain yield means over herbicides vevealed that
FYROXSULAM + CLOQUINTOCET -METHYL (H3) application recorded higher grain vield over
24-D ACID ISOOCTYLESTER (H1) and AMINOPYRALID + FLORASULANM (H2) particularly
under rainfed conditions. The study revealed strong Interactive effects among varfous treatments and

the treatment responses were more evident under rainfed conditions.

Keywords: Wheat, fertiliser, vainfed, irrigation, herbicides.

Effect of Nitrogen, Micronutrient and Herbicide Application on Grain Protein Content under
Irrigated and Rainfed Conditions in Wheat
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Abstract

A field experiment in split plot design was conducted to evaluate impact of water application (rainfed
vs irrigated) as main treatment and fertiliser, micronutrients and herbicides as sub treatments along
with their interactive effects on grain protein content using Bagcl 2000 bread wheat variety at Selguk
University, Sarayénii-Konya, Turkey The comparisons of means for grain protein content under
different treatments revealed that the irigation led to 11.4% increase in control plots over rainfed
treatment. The grain protein content increases up to 35.8% when 2,4-D Acid Isooctylester (H1)
herbicide was used with Zn and 50.2% increase in grain protein content with mixture (N+Fe+Zn)
micronutrient application under irrigated conditions; whereas 33.78% increase was recorded when
Aminopyralid + Florasulam [H2) herbicide was used with N. The results recorded the 47.19% increase
in grain protein content over control plots with Pyroxsulam + Cloguintocet-Methyl (H3) herbicide used
with nitrogen applications under rainfed conditions. While H3 herbicide along with mixture (N+Fe+Zn)
micrenutrient application exhibited maximum increase (55.4%) in grain protein content under rainfed
condition. The comparison of grain protein content means over herbicides revealed that Pyroxsulam +
Cloguintocet-Methyl (H3) application recorded higher grain protein content over 2,4-D Acid
Isooctylester (H1) and Aminopyralid + Florasulam (H2) particularly under rainfed conditions. The study
revealed strong interactive effects among various treatments and the treatment responses were more
evident under rainfed conditions.

Keywords: Wheat, grain protein content, fertiliser, rainfed, irrigation, herbicides,

Introduction

Introduction

Wheat (Triticum aesthvim L) 15 one of the most
important winter cereal crops of the world which
meels caloric needs of about 35% world
population (Wheeler ef wl, 2013. FAOSTAT,

2019). Also. wheat is a major component of world
food secuniy (Shiferaw ef af, 2013). Bread wheat
is a mnatwral hexaploid evelved twough a

combination of three genomes (A, B, D) from
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Wheat (Triticum oestivum L) is a natural
hexaploid species derived through a
combination of three genomes (AA, BB, DD)
developed from three diploid species (Zhang et
al., 2014). Wheat is one of the most important
winter cereal crops of the world which meets
caloric needs of about 35% world population
(Wheeler ef al, 2013; FAOSTAT, 2019). Also,
wheat is a major component of world food

security (Shiferaw et al, 2013). Wheat behaves
genetically like amphidiploid and therefore
breeds true to type as predominately self-
pollinated crop. Due to its diverse genetic
constitution wheat has very large adaptability
from North and South America, Europe, Eurasia
and Asia including countries like Turkey and
India. Since the basic species have evolved on
diverse agronomic conditions, they inherit
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ABSTRACT

A field experiment was conducted using Bt hyvbrid cotton (var. RS2013) in Sni Ganganagar district of Rajasthan during
Kharif 2017. The agronomic and biological parameters were studied in the cotton crop grown using protein hydrolysate
(Plant Force Advance) from waste lnman hair. The rest plots were given the foliar spray of liquid formulation (having
approx. 8% (vv) nitrogen and diluted 1:200 with water) after 25 days of seed germination followed by three consecutive
sprays after interval of 30 davs. The comparisons of means showed increase m height of the treated plants by 20.46%,
enhancement in the chlorophyll content of plant leaves by 16,32%, increase in weight of balls per plant by 19.21%; as well
as 14.32% reduction in immature ball formation per plant as compared to control and the total vield showed an increase
of 13.63%. The study concluded that the foliar application of protein hvdrolvsate along with recommended package of

practices in Bt hybrid cotion have promising results on the yield and growth of cotton under the field conditions.

Keywords: Bt. hybnd cotton, prodein hydrolvsate, amino acid-based bio-fertilizer

Introduction

Cotion is the most important fibre crop of India
and has he largest area under cotton cultivation in the
world. Bt hybrids constitute 87 per cent worldwide
with increased yield of 8-10% till the release of
Bollgard II (Sudha et al. 2011). The present hybrids
though high yielding but are susceptible to pests
like boll worms and number of viral infestations
transmitted by the whitefly. Currently if 1s grown
over 6 per cent of the net sown area and the coverage
under Bt. hybrids in India 15 almost saturated and
further improvement in colton yield is not possible
(Rao and Alapati. 2007) and presently the agronomists
and cotton breeders are suggesting an alternative
strategy to optimize cotton productivity by reducing
production costs. The availability of most suitable
cultivars, more efficient options of weed, pest and

disease management to modify morpho physiological
frame, planting/harvesting tools has rekindled an
interest in developing new types of fertilizer and
exploring novel application patterns to ensure high
fertilizer-use efficiency.

The increased crop production largely relies on
the type of fertilizers vsed to supplement essential
nutrients for plants, which has also led to over
exploitation of chemical fertilizers and emerging
environmental issues. So, there is a dire need to
switch to natural biological based organic inputs as
an alternative to agro-chemicals and the search to
explore the cheap waste materials as new resources.
Amino acid-based bio-fertilizers are gamning the high
input in agricultural market because the formulation
of amino acid bio-fertilizers are cheaper than the
chemical fertilizers. Amino acids are fundamental
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Upregulation of NOX-2 and Nrf-2 Promotes 5-Fluorouracil
Resistance of Human Colon Carcinoma (HCT-116) Cells
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Abstmct—Adtered expression of cellular redox genes and proteins contributes to invasion, metastasis, and drug resistance in
cancer,. NADPH oxidase (NOX) isoforms are the pro-oxidant enzymes that genemte ROS as a pnmary product.
Dysregulation of NOX activity and expression alters ROS genemtion, which either directly or indirectly modulates cell
death and survival signaling during the progression of cancer. Muclear factor envthrowd 2-nelnted factor 2 (Nef-2) is an
inducible tmnseription factor, which transcribes an army of antioxidant genes and protects cancer cells from the oxidative
stress, Both NOXs and Nrf-2 participate in the regolation of cellulor redox homeostnsis; but their dysregulation promotes
oxidative stress, which contributes to the progression of different types of cancer. Indeed, the role of NOX 1soforms and Nrl-
2 in developing the drug resistance in cancer is largely unknown. In the present stody, we hive explored the ssociation of
NOX izoforms and Nrf-2 signaling with the MDR/ gene expression in colon earcinoma cells (HCT-116/R). The MDRJ gene
wins overexpressed to develop resistant HCT-116/R cells and the NOX activation and ROS generation were monitored. We
also nssessed the role of NOX soforms and Nrf=2 in the 5-fluorouracil (5-FU) mediated apoptotic cell death of HCT-116/R
cells. The HCT-116/R cells demonstmted higher expression of HIF-1a, Nrf-2, and HO-1 and were highly resistant to 5-
FLI; they also displayed upregulated expression and activity of NOX-2, as well as elevated ROS levels. Interestingly, the
treatment with HDC, a specific NOX-2 inhibitor, neduced the ROS levels in HCT-116/R cells. The treatment with HDC
and ML-385 (specific inhibitor of Nri-2) augmented the 5-FLU-medinted apoptotic cell death of HCT-116/R cells, which
suggests that NOX-2 and Nr-2 are involved in the development of the chemoresistant phenotype of these cells. Taken
together, NOX-2 and Nif-2 are associated with developing drug resistance of colorectal cancer cells and might be potential
targets to overcome drug resistance during cancer therapy.

DOI: 10.1134/50006297921 030044
Keyvwords: S-Muorouracil, drug resistance, HO-1, MDRI, NOX-2, Nef-2, ROS

INTRODUCTION The development of drug resistance cancer cells has

complex molecular mechanisms [ 3]. Mechanistically, the

Colon cancer is responsible for a higher mortality  development of drug resistance is associated with various

rate and one of the leading causes of death worldwide [1].  cellular phenomena and processes, such as drug inactiva-
Chemotherapy and surgery are commonly offered tion, drug target alteration, drug efflux, DNA damage
against cancer, but cancer cells become chemaoresistant  repair, cell death inhibition, epithelial to mesenchymal

Dracaena sanderiana (Lucky Bamboo, Belgian Evergreen, et al. 2008), Iran—F. solani (Abedi-Tizaki et al. 2016)
" Ribbon Dracacna or sometimes Ribbon Plant) is one’of a  leaf spot viz., Cladosporium dracaenatum and
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Abstract
mmmmsmﬂmﬁ-wmpﬂmmm
native of Camercon area in tropical West Africa. This has flexiblé strap-shaped leaves and slender stems. Being an indoc
hﬂ#hwwyﬂ“mﬂm-ﬂhpﬂmﬁﬁqmﬂmﬂ-ﬁ*
maltiplies readily by ster cuttings. In year 2014-2017, “ﬂﬂﬂmm“hnm
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tar, roots, stems. This was morphologically confirmed as Fusarium solani and also through amplification and sequenc:
ITS region, which showed cent percent similariry with the sequences of F solani available in NCBI genbank. As per re
in liverature this is the first record of stem rot and wilt caused by K. solani in plants of D. sanderiana from India. |

i.a

Keywords Fusarium solani - Dracaena sanderiana - Stem rot - Wilting
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group of small urnamental shrubby plants. This bears slen-  alternara (Baka and Krzywinski 1996), Fusarium
der stems with strap shaped flexible leaves. They grow on  viz., F. equiseti, F. exysporum, F. proliferatum, F.
surface ground of rainforests (Grewal et al. 1999) in the  tum. F. solani, F. subglutinans and F. phyllophitum
form of upright shrub reaching 1.5 m. The leaves come et al. 2008; Thongkantha et al. 2008) from Dracaena
in the range of 15-25 cm (long) and 1.5-4 cm (broad) at Gurgaon District of Haryana state in southern
base. It is marketed as “Lucky Bamboo™ and a popular mﬁuﬂ?Wnﬂﬂ'nﬂ'hﬁmﬂl-ﬂ
Hﬂﬂﬂ'ﬂdhm'ﬁwﬂwmm " dnd 77°20'50" longifude) and is among most valuable
mmmmumhmmﬂmw -Mlmlry!m-uunduwmnk‘

'gnmhmmwwmhqﬂlpwm propagated largely through stem cuttings/vegelative
" result into ster rot, in différent parts of world viz,, Tehran, - The pathogenic agents cause a lot of economic harm 1o

nu—mqum.@rmmmm.w-zmm Bul-  ornamental plants so it needs 1o identify for
ol suitable control measures. Therefore present stuily \
ummmhﬁndmumuhmﬂmmud
D. sanderiana.

over a short period of treatment with anticancer drugs.
The acquisition of resistance to chemotherapy is a major
hurdle in the successful application of cancer therapy [2].

Abbreviations: 5-FU, 5-fluorouracil; ABC, ATP-binding cas-
sette; DPBS, Dulbecco’s phosphate buffered saline: HCT-
116/R, MDR resistant colon cancer cells; NOX, NADPH oxi-
dase; MNrf-2, nuclear factor envthroid 2-related factor 2;
ROS, renctive oxvgen species;

* To whom correspondence should be addressed.

transition (EMT), inherent cell heterogeneity, epigenet-
ic effects, or any combination of these mechanisms
14, 5].

Compelling evidence suggests that the development
of drug resistance in cancer cells occurs via upregulation
of drug efMux proteins or reduction in the cellular uplake
of anti-cancer drugs. One of the most studied mecha-
nisms of drug resistance in cancer involves the overex-
pression of the ATP-binding cassette (ABC) transporter
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Putato dextrose agar medium (PDA) medium was
pared for culturing of associated fungi. Potato dextros:
hmhmdmmuudhbﬂhum&“"
39.0 g Potato dextrose agar (HiMedia
Lid. Mumbai) was suspended in dpuble @istil
to make 1000 mL. It was heated till boiling tc
muhmmormdiumm:ulhn :
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Abstract: The aim of present work 1s to develop and validate two simple and specific methods tor the
estimation of alprazolam hydrochlonde (a psychoactive drug) in phannaceutical formulations. The first method
wvolves HPLC separation on the Cosmosil C-8 column usmg acetonitrile and potassium phosphate buffer (pH
6 00, 1) (40:60 v/v) as mobile phase. The peak was obtaimed at 3. 01.20.02 mun. The effluentwas monitored at 254
nnt. The second method is based on HPTLC using Acetic acid: water: methanol: ethy] acetate (2:15:20:80 viviv/
vias mobile phase and detection of the spot was carmied out at 254 nm. The K, value was found to be 0.76=0.02.
The methods were validated as per ICH guidelines The linearity curves were found 1o be linear over the
concentration range 50-130 pg/ mi for HPLC and 50-400 ng/spot for HPTLC with a high correlation coefficient
(RF=0.991 and 09987 respectively). The lmut of detection and Lt of quannfication were found to be 1.66 and
504 pginl for TPLC and 14 84 and 44 097 pg/ ml for HPTLC, respectively. The proposed methods are successfully
used for the quality conmol of alprazolam in commercial fonmn. Stanstical analysis results confirmed thar the
methods are selective and precise.

Kevwords: Alprazolam. HPLC, HPTLC. Phosphate buffer. validanon. analysis.

Introduction enhancing the effect of GAD A a neurotransuilier,
Psychotropic substances have several medicaland  in the body ' Tt is alse known fo possess sedative,
scientific applications but they often bring about  hypnotic and anticonvulsant properties * and

changes rthat are pleasant to users thus forcing
the user to take them regulacly. Hence. these
psychoactive subsiances are abused Le. they are
uscd repeatedly despate health nsks and negatve
consequences. Alprazolam. 8-Chloro-1-methvl-6-
phenyl-4H-(1.2 4)triazolo(4.3-=)(1.4)-
benzodiazepine (Figure 1). belongs 1o a class of
the benzodiazepine. It is used to teal moderate
1o severe anxiety disorders and panic attacks by

maybe habit-forming where long-term use 1s
mvolved *". Although 1t 1s avaalable as a generic
medication bur is also conrolled by Narcotic Drug
& Psychotropic substance Act as a controlled
substance. These tablets dosage may be seized
from illegal trafficking by antittafficking control
agencies and where claimed doses may vary from
the declaration. Studies have shown the presence
of these psychotropics in pharmacesutical formu-

Anal Chem. Lett. 2021, 11,
DO 10,1080 2229792582021, 1892520

@ 2021 Har Krishan Bhalla & Sons
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Background and Purpese: The merement in fungal infections, particularly due fo
Coandida species, is alarming due to the emergence of multidrg resistance (MDR).
Hence, the identification of novel dmg targets to cicmnvent the problem of MDR
requires inanediate attention. The metabolic pathway, such as glyoxylate cyele (GC).
which utilizes key enrymes (isocitrate lyase [ICL] and malate synthase [MLS]),
enables . albieans to adapt wnder glucose-deficient conditions. This study uncovers
the effect of GC disruption oo the major MDR mechanisms of C afbicans a8
baman pathogenic faugus.

Materials aod Methods: For the purpose of the study, elflux pump activity was
assessed by phenotypic susceptibilities in the presence of substrates rhodamine 6
(R6G) and Mile red, along with R&6G extrocellular concentration (527 mm). In
additions, ergosterel content was estimaled by the alcobolic potassivm livdroxide
hydrolysis method, The sstimation of chitin was also sccomplished by the absorbance
(320 nm) of ghicosamine released by acid hydrolyvsis.

Results: The resulis revealed that the dismption of ICL enryme gene (Aicll) led to
the impaimment of the efflux activity of multidmg transporters belonging to the ATP-
binding casselte superfamily. It was futher shown that Adcll mutaat exhibited
dinduished ergosterol abd clutin contents, In dddition, all abrogated phenotypes could
be rescued i the reverting strain of Aiell mutant.

Concinsion: Hased on the findings. the disnwprion of GC affected efflux activity and the
syithesis of ergosterol and chitin The presenl study for the first time revealed that
metabolic fimess was associted with fiunctional drug effiex. ergostera]l amd chitin
biosynthesis and validated GC as an aotifungal target. However, further shedies are
needed o comprebend and exploit this therspeutic opportuity.

Kevwords: Condida, Chitin, Efffux pump, Ergosteral, Glyoxyiate eyele
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Abstract: Background: Tuberculosis (TB) remains a global infectious disorder for which effi-
clent therapeutics are elusive. Namure is a source of novel phanmacologically active compounds
with many potential dmgs being denived divectly or indirectly from plants, microorganisms and
{IATINE OTEANI SIS,

Objective: The present study aimed 1o elucidate the antimycobacterial potential of Geraniol (Ger).
monoterpene alcobol, against Mycobacternum smegthans,

Methods: Distupted membrane infegrity was studied by membrane pesmeability assay and PLup-
take. Cell surface phenotypes were stdied by colony merphalogy, sliding motility and cell sedi-
mentation rate. Lipidome profile was demonstrated by tin-laver cliromatograply and liquid
clromiatography-electrospray ionization mass specirometry. Amendment in iron homeostasis was
mssessed by using iron chelator ferrozine and fermoxidase assay while genotoxicity was estimated
with EtBr and DAPT staining. Biofilm formation was measured by staining, dry mass and meta-
bolic activity using crystal violet. Cell adherence was examined microscopically and spectropho-
tometrically.

Resulty: We found the antimycobacterial activity of Ger to be 500 pg'm] against AL smegmafis.
Underlving mechanisms revealed ingpaired cell surface phenotypes. Lipidomics analysis exposed
profoimd decrement of myveolic acids, phosphatidvlinositol mannosides and triscylghveerides
which are crucial for MTB pathogenicity. We funber explored that Ger impairs iron hiomeostnsis
and leads to genotoxic stress, Moreover, Ger inhibited the potential virulence attributes such as
biofilm formation and cell adherence to both polystyrene strfisce and epithelial cells. Finally, we
have validated all the disrupted phenotypes by RT-PCR which showed good comelation with the
hiochemical assays.

Comclusion: Taken together, the curent smdy demonstrates the antimycobacterial mechamsms of
Ger, which may be exploited as an effective candidate of phammacological inlerest.

andide albicans 15 a prevalent humnn fingal

pathogen and leading canse of nosocominl

infections, poarticularly in  individuals  with

mmmocompromised conditions, such as
HIVAAIDS, cancer, transplantations, and neonntal
infections [1, 2]. The impeded progress in the
development of new antfungal drugs and conconutant
rnse in multidryg resistance (MDR) have even
worsened the problems associated with such infections
[3, 4]. Therefore, it is pertinent o identily novel drig
targets o cirewmvent the phenomenon of MDRE. The
pathogenicity of € albicans mainly depends wpon
adapmbility o combat diverse stress  conditions
existing inside the hostile niche by the activation of
various stress-induced pathways. Regarding this, the in
vitro apalvsis of these pathwavs and their roles in stress
adaptation have generated considerable interest to
identify potential antifungal targets.

Although € allvcons mamby utilizes si-carbon
glucose ns the kev source of metabolism, they
frequently encounter sites with low carbon compoimds,
such as acetale and citrate. which must be utilized to
migger vinulence [5, 6]. Therefore, the metnbolic fitness
of C. alfdeans is a crucial factar, which s required as a
strategy to adapt to nutrient-limited conditions and
establish-a successful mfection. Glyvoxylate evele (GC)
15 ome such pathway that operates under metabolic
stress and acts as a homeostatic mechanism to adust
varous metabolic actisaties in O afffeans,

In microctgamsms, mcluding C albicans, GO acts as
a-metabolic shunt for tncarboxylic acid cycle to enable
the consumption of the low munber of carbon (Co)
compounds in 4 two-step process when glucose is not
rendily present as a carbon source. Therefore, this cvele
not only utilizes Cx compounds but also prevents the loss
of the two carbons, bypassimg the CO- generaling steps

Copyrighes 1000, Publinbed Iy Mazandarai Uninvraty of Medweal Sorers onbdiall of baman Seciety of Medieal Myvology and Enaae Fiag Rewach Conter. Thaim

o ope-access ahicle disninoed under the wsms of the Creatne C Astnk

10 E | {€C BY} Lacense (hitp /'crestrreconanons. of g/} which permat

umrrsircted use, dismibvtion and reproduction in sy mediam, pronsded appropasse coedn fo the onpmal mithor(} and the somree, provide a bk so the Cresme Comenons

et md medicats f changes wee imde

Keywords: Myvcobacterium, Anti-TB drugs, Geraniol, Membrane, Lipidome, Biofilm.

1L INTRODUCTION

Mycobacterimm mbercifosis (MTB) 15 a life-threatenmg
human pathogen that causes Tuberculosis (TB). It is esti-
mated that about 10 million populations (5.8 million men,
3.2 million women and 1 million children) sufllered from TB
in 2017 [1]. The recommended standard anti-TB drugs are -
isoniazid (INH), rifampicin (RIF), ethambutol (EMB) and
pymzmamide (PZA) which have potential to sterilize both
semi-donuant and actively nultiplying mycobacterial bacilli.
However, the current anti- TB drugs are becoming less effec-
tive due to the cmergence of resistant strams of MTB result-
g in patents remaming mfections for a longer period and

*Address comespondence to this suthor &t the Anuty Instiute of Biotech-
nology, Amty University Harvana, Gurgnon (Manesar)-122413, Indua; Tel
490-124-2337015, Ext 1116 E-ommls deesshaftmafgmml com,
silhameedTyahoo com

1ET1-5265/20 $65.00=,00

requiring a prolonged course of weatment which has many
side effects on human health [2]. In order to impede the
problem of multidrug resistance (MDR). the pace of dmg
discovery needs to be enhanced. Natwe represents a rich
source of a still undiscovered plethora of compounds that are
undemnlized and could be better exploned [2]. Geraniol
{Ger) is acvelic monoterpene alechol which occurs in gera-
nium, lemon and many other essential oils such as rose o1l
palmarosa oil, citronella o1l exhibiting various properties
such as anticancer activity [4]. ant-inflammatory activity [5]
and antimicrobial activity [6]. Previous swdies also sug-
gested that Ger demonstrated antimicrobial activity against
Candfida albicans, Saccharomyvees cerevisiae, Enterobacter
aerogenes, Escherichia coli, Psendomanas aeriginosa,
Staphviococcus aurens, Sreplococcns agilactiae and Bacil-
fis cerens. In a preliminary study. Rajab er al. reported an-
tumycobacterial activity of Ger however, its mechanism of

£ 2020 Bentham Science Pubilishers
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Insights into the modulatory effect of magnesium on efflux
mechanisms of Candida albicans reveal inhibition of ATP
binding cassette multidrug transporters and dysfunctional

mitochondria
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Abstract  Candida infections pose a serious hazard
to public health followed by widespread and pro-
longed deployment of antifungal drugs has which
has led multidrug  resistance (MDR)  progress in
prevalent human fungal pathogen, Candida albicans.
Despite the fact that MDR is mulifactorial phe-
nomenon govern by several mechanisms in C. albi-
cans, overexpression of drug efflux. transporters by far
remains the leading cause of MDR govern by ATP
Binding Cassette (ABC) or major facilitator super-
family (MFS) trunsporters. Hence scarching for
strategies to target efflux pumps transporter still
significs a promising approach. In this study we
analyzed the effect of magnesivm (Mg) deprivation,
on effux pump action of C. afbicans, We explored that
Mg deprivation specially inhibits efflux of transporiers
(CaCdrlpand CaCdr2p) belonging to ABC superfam-
ily as peveuled by rhodumine 6G and Nile red
accumulation. Furthermore, Mg deprivation causes
mislocalization of CaCdrlp and CaCdr2p and reduced
transcripts of CORI and COR2 with no effect on

Supplementary information  The onling version of s
artiche (hops: /ol org 10, 10075 105 34-020-00282-w) contains
supplementary material, which is available to authonzed users,
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CaMdr 1p. Additionally, Mg deprivation causes deple-
ton of ergosterol content in azole sensitive and
resistant clinical matched pair of isolutes Gud/Gu3
and FYFS of C. allicans. Lastly, we observed that Mg
deprivation impairs mitochondrial potential which
could be the causal reason for abrogated efflux
activity. With growing appreciation of manipulating
metal homeostasis o combat MDR, inhibition of
efflux activity under Mg deprivation warrants further
studies to be unhized a5 an effective antifungal
stralegy.

Keywords Camdida albicans - Magnesium - MDR
ABC transporters - Drug efflux - Ergosterol -
Mitochondria

Introduction

The incidence of Candida infections hus increased
intensely in the course of recent decades due to the rise
in number of immunocompromised patients suffering
from surgery, chemotherapy, HIV disease and organ
tansplant ete. (Pfaller and Diekema 2007; Spamp-
imate and Leonardi 2013). Candida albicans is an
opportunistic fungal pathogen that can rapidly change
from a harmless resident of mucocutaneous 1o an
extremely pathogenic entity accomplished of killing
its host under suitable circumstances. The restricted
arsenal of antifungal drugs for the reatmemt of
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Abstract

The present case-control study aimed to investigate the role of interaction of
glutathione-s-transferase (GST) genotypes with environmental risk factors in deter-
mining susceptibility to head and neck squamous cell carcinoma (HMNSCC) involving
1,250 cases and equal number of healthy controls. An increase in the risk of HNSCC
and its subsites (laryr, pharynx, and oral cavity) was observed among the cases with
null genctypes of GSTM1 (odds ratio [OR] = 1.87) or GSTT1 (OR = 1.39) while
reduced risk (OR = 0.81) was observed the cases with variant genotype of GSTP1,
Tobacco use in the form of smoking or chewing interacted multiplicatively with
GSTM1 or GSTT1 to increase the risk several folds (3-10 folds) in HNSCC and its
subsites. Alcohol use also increased the risk (2-3 folds) to HMSCC and its subsites in
cases with null or varant genotypes of G5Ts, though this risk was of lesser magni-
tude when compared to the tobacco users. A synergistic effect of both, tobacco
smoking and alcohol drinking. led to several folds (25-folds) increased risk to HNSCC
among the cases with null genotype of GSTM1 and G5TT1 when compared to non-
smokers and nondrinkers with wild genotype of GSTM1 and G5TT1 in controls. Fur-
thermore, cases with variant genotypes of GSTP1 (Val/Val) showed superior
treatment response with improved survival rate and lower risk of death when com-
pared to the patients with wild type genotype (lle/lle). The data suggest that though
polymorphism in GSTs may be a modest risk factor for determining HNSCC risk,
gene-environment interactions significantly modify the susceptibility to HMNSCC by
several folds.

KEYWORDS
GSTs, HNSCC, interaction, polymorphism, risk. tobacco
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Highly Surface Active Anisotropic Silver Nanoparticles as
Antimicrobial Agent Against Human Pathogens,
Mycobacterium smegmatis and Candida albicans

Ananya S. Agnihotri'* Zeeshan Fatima,” Saif Hameed,™ and M. Nidhin**

Rapid synthesis of antsotropic silver nanoparticles via cost
effective, non-hazardous, and eco-friendly methods using
naturally available gums are of greater significance as their
chemical synthesis is associated with high toxicity. This study
alims to synthesize highly surface-active anisotropic silver
nanoparticles and evaluate thelr antimicroblal efficacy agalnst
human  pathogens, Mycobacterlum smegmatis and Candida
afbicans. Anisotropic siver nanoparticles were. synthesized
using silver nitrate as the metal precursor and gum arabic as
the template. The synthesized siiver nanoparticles were charac-
terized by UV-visible spectroscopy, fourler transformation Infra-
red (FTIR) spectroscopy, dynamic light scattering (DLS) analysls,
high-resolution transmission electron microscopy and selected

1. Introduction

In moderm matertal sclences, nanctechnology is one of the
most impartant fields that identify nano-substances with
diverging applications in varous flelds like blomedicine and
pharmaceutics,"! Siiver nanoparticles are well known for their
biccompatibility, nor-towdcity, find numerows applications in
bictechnology and can be used as an altemate therapy to treat
multiple drug-resistant microbes.” ™ The increased emergence
of drug-resistant microbes (s a major confront for the scientific
community In the struggle for the successful development of
therapeutics.” Hence, designing efficient therapeutics from
navel sources is the need of the hour™ The disinfecting,
antimicrobial, antloxidant and medicinal properties of AghPs
make them potential materials for varous biotechnological
applications in addition to their thermal, electrical, magnetic
and catalytic characteristics.” '™ The high reactivity of AghPs
leads to surface oxidation and aggregation of AghPs over time,
Thus, It is crudal to stabilize the AgNPs during and after the
synthesis. Since the concept of green synthesis of nanoparticles
has emerged, there is a rise in the demand for the production

18

of blocompatible and eco-friendly nanoparticles.
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area ekectron diffraction HRTEM-SAED) analysis and thermagra-
vimetric analysis (TGA)L. TEM analysls showed the anlsotropy
and monodispersed nature of siiver nanoparticles with an
average size of less than 20nm. The antibacterial and
antifungal properties of the anisotropic silver nanoparticles
were also studied keeping rifamplcing and fAuconazole as the
reference. The minimum inhibitory concentration (MIC) was
found 1o be 1 mM silver nanoparticles for both M. smegmaris
and C albicans. Synthesized anisotropic siiver nanoparticles can
be used as an altenative to antibiotics 1o treat the infections
caused by M smegmatis and C albicans. Further, the effect of
silver nanoparticles on haemalytic activity was also studied.

Though literature reports several chemical and physical
methods to produce pure and well-defined nanoparticles, these
methods are expensive and involve physical processes. The
toadcity and probable risk on human health and the emviron-
ment are the major drawbacks of this approach. Furthermore,
the use of surfactants as stabllizers limits the wse of nano-
particles as they may present cellular toxicity ' Besides, these
methods produce sotropic AghPs with particle sizes ranging
from 1 nm-1000 nm. Though particle size is a significant factor
that affects size distribution and cellular uptake of nano-
medicing, it is not the only parameter that Is considered while
designing nano-medicines and therapeutics™ Interest in
developing AghPs with different shapes has been increased in
the recent years. The use of morphologically different nano-
particles is a novel strategy to enhance the efficacy of nano-
medicine by controlling the interface between biological
systems and nanoparticles.”* Shape specificity and anisotropy
are significant parameters at molecular, cellular and tissue
levels"™ The presence of asymmetric axes in anisofropic
nanoparticles gives rise 1o noteworthy physical properties in
metals. The anisotropic nanoparticles have been an interesting
subject in fundamental and application-driven research as thay
provide target sites for regiospecific functionalization. To
facilitate the best interaction between a nanoparticle and
target, the shape of the nanoparticle showld be fine-tuned
based on the blo-function.™

Gums are well known for their ability to fine-tune the size,
shape and provide very good stability to the synthesized
nanoparticles”™" The stabilization provided by gum depends on
the presence of muitiple binding sites along the skeletal carbon

5466 © X001 Wikey-VCH Grabd
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Octyl gallate reduces ABC multidrug transporter CaCdrlp expression W)

and leads to its mislocalisation in azole-resistant clinical isolates of ==
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Oyjectives: Fungal pathogens pose a serious threat to public bealth. Widespread and prolonged use of
antifungal drugs has led to the development of multidrug resistance in the human fungal pathogen
Cemddida allicons, Among several mechanizms leading to drug resistance in C olbicans, overexpression of
drug efflux transparters remains by far the leading cause of multidrug resistance, facilitated by
overexpression of ATP-binding cassette (ARC) and major facilitator superfamily [MFS] transpoiters.
Hence, targeting efflux pumps still represents a promising approach (o combat multidrug resistance. In
this study, the effect of actyl gallate (0G). a natural food additive, on 