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CULA4A silencing attenuates cervical carcinogenesis and improves
Cisplatin sensitivity
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Abstract

CULAA is an ubiguitin liguse deregulated in memerous pathologies including cancer and even hijacked by viruses for facili-
pating theie survival and propagation, However, its role in Human papilloma vires (HPY -mediated cervical carcinogenesis
remains clusive. The UALCAN and OEPIA datsscis were analyzed 1o ascertain the transcript bevels of CUL4A in cervical
sepuamnaois cell curcinomi and endocervical adenocarcinoma (CESC) patients. Subsequently, various biochemical assays
were employed o explore the Tmetiona] contribution of CULAA i cervical carcinogenesis and 1y slved some light on i
invelvement in Cisplatin resistance in cervics] cancer, Crr UALCAN and GEPLA datasets analyses reveal elevated CUL4A
prarecrapt levels incervical sguamous cell carcinema and cedocervical adesecarcinoma (CESC) patients that correlate with
adverse clinicopathelogical puramelers such as tumor stage and lymph node metastasis. Kaplan-Meier plot and GEFPIA
pssessmment dopact por progrosts of CESC patients kaving hagh CULAA expression. Varied biochemnical assays illustrate that
CULAA inhibition severely curtails hallmark malignan properties such as ceHular profiferation, migration, and invasion of
cervical concer colls, We also show that CUL4AA knockdown in Hela colls capses increased susceplibiliny and betier apop-
latic indusction towand Cisplatin, @ mainstay drag used in cervical cancer treatment. More interestingly, we find reversion of
Cisplatin-resistant phenotype of Hela cells and an augmented cytotoxicity towards the platinum compound upen CUL4A
downregulation. Taken iogether, our study underscores CULAA a5 a cervical cancer oneogene and illastrates its potential
a5 o progasis indicator. Qur investigation provides a novel avenue in improving current anti-cervical cancer theragy and
owercoaning the botle-neck of Cizplatin resistance.

Keywords CLILAA - Cervical cancer - Cisplatin - Cizplatin resistance - Carcinogenesis - Ublquitn ligase

Abbreviations PARP Poly (ADP-ribosc) polymerase
TCGA The Cancer Genome Atdlas pATM Phosphorylated Ataxia-telangiectasia muotated
GEPIA Cieine Expression Profling pChkld Phosphorylated Checkpoint kinase [
Interactive Analysis DER Doable-strand break
Hey Humsan papillomarvinus CDOE Cyelin-dependent kinase
DMA Deoxyribonucleic acid CDOF Cis-diamminedichloroplatinemi1l)
CUL4s  Cullind A MTT (3-(4.5-Dimethyithineol-2-y1)-2,5-Diphe-
uw Ultrawiodet myitsirazolivm Bromide)
iy Humsan immunodeficiency virus DB Dimeshyl sulfoxids
HAav Hepalitis B viros HCT-116.  Human colorzcial carcinoma cells
Env Epsicin—barr virs MHER Mucleotide excision repair
5W5 Simlan virus 3 HeLo-CE  Hela-Cisplatin-resistant celis
HFviz Human para influenza virus Lype I AP Inhibitors of apoptosis prodeins
EMT Epithelial-to-mesenchymal transition 0.0, Optieal density
F&CS Flusrescence activared ezl sorting
S0 Al Mg EDTA Ethylensdiamine tetrasceiic acid
R s e s, T FES Phosphate bufer saline

=HIAX  Phosphoryloted Histoned A
! Departmest of Bichermdsicy, University of Delhi South
Leampud, Henien Jusrez Road, New Telis 110, Tndis

Fublished onding: 07 Jun 2023 &) Springer



¢ AR

Indian Journal of Biochemiswry & Biophysics
Vol 60, September 2023, pp. 621-023
DOl 10,560424)bb 160194162

Mechanistic msights into the oncogenic partnership ot h
paving ways for improved cervical cancer
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Hizh risk Huoman Papillomavirus {HPV) 15 considered the primary causative agent of cerve
with significant morbidity. In India, cervical cancer is one of the major reasons of cance
wreatment ouicomes of this disease 13 a matter of grave concern and hence demands am
discovery of mare affective therapies. Understanding the intricacies of HPV oncozenesis af
the discovery of promusing anti-viral drugs. Our research ams at catering 1o the need of ¢
key melecular mechanisms that contributes to HPV oncogenesis that can be utilized tc
molecules, We delinsated the oocogenic connections between hADAY and HPVES and dic
wransformation. Our waork also shows how HPFV oncoproteins explons the cellular SUT
EADAS 10 induce malignancy. This mtngued us to idencidy the hot spots of RADAI-ES i
peptides against HPY induced cenvical cancer. Present review is an attempt to outline our s
HP\' pathogenests and its implication on development of unproved cervical cancer therape
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Intraduaction
Cervical cancer is a significant gynaecological

health concern that has evolved :i.ntn:t an obliterating
plague with a high death toll of 18.7% women deaths
in India and 7.7% worldwide for wear 2020.
Alarmingly, in India, this statistic 15 predicted to r:s:
with an estimated 47.329 annual deaths by 2040,

Prolonged high-risk Human Papilloma Viruses (HPV)
infection and lack of comprehensive prognosis testing
are the two major factors for inereazing mortality
rate’. Besides this, smoking, multiple pregnancies,
oral contraceptive usage, and poor hygiene conditions
are the other cormmon risk factors, E]}idmniﬂlumc nl
lm estigations identilied sexual .ncm ity ns one nf the
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Cloning, expression and in vitro val

idation of chimeric multi epitope

vaccine candidate against visceral leishmaniasis infection
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Criycion against VL The

and eharacrerization. The purified proteln wad
belng 4 pooent bemunngenlc candicale. Farther,
anii-rfammenory cylokines ws
faflammabsey cytokires while no gignifizant chang

poines, The imgact of mecardinant vaceine peofein candidates 1
ic vacrine prolein caadidate, we csensed a censiderablo recivery in

weith chi

upan

Eevel of pre-isfammesony chtokines,

Visceral Lefshmantanis o Kala-Azar & one of the most 2
Letfimoni parasie, A Sew namber of viccines are gning
shese wmorings @ maccessive phase iial or bess cfficacy, urge @2 deselop highl

prearment i gt d of desdly Vi This sudy focu
sesambinant vaseing candidite LaiSp was expressed in

vers and depdlly aeglecind tropical disesse caised by e
thetgh differest prases in clinkcol rrial but Tallleg of
y immunageads and gosrefireife
sed & the devalopment of moee polear wccing cradidnie
Pechin paracks, Tollewad by purlEeniion
lso pesied fee day posl-eranslaiien moedifimton, which Fvard
fhe exsaemion fadulation of differeni prs b lsmmatnry ond

praluseed dn THRE cell lines. A significant uprogulacion in the expression af pra:
ri were observel i the exproson of pntl-nflammnaiory ey-

n dnfeered conddiiiass werr delermined. e,
the expresshon

which were doemregulited upon infeerion alone. Ba addizian o thiz, we

foind 8 signifitant Gecrense in the capresson of an-inflamesicey cpeokin, which were upreguleted durirg

fiecian alone, We furihes wnlideed cur findi
Eatiien of peoeinflammainry asd a=ai-infammatory cylokines with and
inddica 15 chat B chimeeic Lelsp prtein which wae deslgned using b ndanmacics

ngs in infecoed hPAMC mnd obasruid simllar expressinn modi-
wirhou treasment. Thus, the presers sudy
mppreaches thones a polentlal

inductve effizacy for peo-infammetory eytekines in Ledilemonin. infected celli
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0L Imtrodsction
‘ The tropical neglected disesse Leishmaniksis, caused by (b Leish
pzgin parasite and pass od by nfeceed sand-y Phiehopamine. Several
atber risk facmes include malsurrition, poor sanitaten, urbanizton,
ndjmnmmhlnm.mmwln:rmdmmmuuﬂhud,
ultimarely, to Leishmania parasiee infection [1]. Presnily, there is no
affactive tresiment availoble for the complee cure of the disease.
Vaskous anti-Seishissnial drogs are available but associated with various
side elfects, and foms of the saccines hai beeo reported, and treatment
only relies upon chemotherapeutics, These challenges Femain o be
cvercome; Iherefare, the research world canclnoes ta werutlndze immu-
plxation For the preveniian of VL, Vaccinarion is the anly preventive wiy
to cure the dispase amd comtrol the ougheezks complesely, The

b -l darieion i
becekames | M At

wihileh helps them eshante thelr pathogenesis, ls mainly targered to
genErall pocentlal rell-enediated and Fumoeal Immandty. The anglgen-
preseating cells, desdrisic cells (B's), and macrophnges play a slgmifi-
can role and work &5  [Ink berwesn the antigans and adeptive branch of
the imsume spstem [Z].The immuse cell epitopes prediciion through
Ememuna-infarmatics tools made the rewerse wnecinology opproach
remarknble due to the episge-specific ganeration of immune responses
131

In leishmania infection conditions, Thi cell-medinted  dmmune
respanse protects againal the disense by produelng pro-inflamemncory
cytakipes (EN-y, THF-, IL-12) and [gh2z lsolype asibedies, On the
cortrary, Thi cells are known ta have & roée o disense development by
prodixing anii-lnlammatory cytakines (IL-10, THE, [L4) and 1gG2
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| Multifaceted mutational lmmunuthampnu:tﬁ: ap'pﬁna:h to :Iiﬂ'gn' ii'lll'rapi'h‘ﬂ': mAbs to

combat monkeypox disease via integrated screening algorithms and antibody
engineering
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Satvendra Jinpgh, Abbishek Bao, Anshurman BEshrg, Amit Mishrg and Mijay Eumiar Prajspsti

Abstract

| After a multi-country ¢ outbreak, tha mankeypo | [MF?"-]' disease was designated 2 global p-ul:ll.lc health

Lophogigeside Al e s LR P et (e SR

| Bmergency on July 23,2022, Eame antwlral med |ca’unn_r. tailored to the smallpox virus are -:urrentl;n.r
being used to treat the disease. There is no specific treatment for MPX disease with minimal negligible
side effects. The engineering of antibodies has increased dramatically since the US Food and Drug
administration (US FDA) approved the first therapeutic maon oclonal antiboedy (mAb) in 1986. mAbs have
revolutionized biomedical research and have been used with remarkable precision for un desirable
conseguences. 5o, in this study, mAbs from Thera-SAbDab {Therapeutic Structural Antibody Database)
were screened using the ClusPro protein-protein docking server against the critical enzymes of
monkeypox virus (thymidine kinase, methyltransferase, D3 decapping enzyme, and RNA polymerase).
Based on the predicted ClusPro docking score, binding affinity (AG), dissociation constant (Kd), and
physiochemical properties, the best two mAbs (Eculizumab and Vofatamab) were designated for
further inuestigétlan- Furthermore, the CUPSAT server and PyMol mutagenesis wizard were employed
to generate a mutant pool (up to triple mutant through permutation combinations} and investigate the
binding affinity of candidate mAbs following point mutaticn. Eventually, the were identified as the
most effective and pramising inhibitors targeting all four MPXV enzymes, based on molecular dynamics
(MD) simulations and MD trajectory assessment, [n the future, in vitro and in vivo experiments on
promising mAbs identified and developed by us could aid virus neutralization in MPXV-infected

patients.
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Oncogenic role of an uncharacterized cold-induced zinc
finger protein 726 in breast cancer
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Abstract

The uncbtrusive cold environmental temperature can be linked to the
development of cancer. This study, for the first time, envisaged cold stress-
mediated induction of a zinc finger protein 726 (ZNF726) in breast cancer.
However, the role of ZNFT26 in tumorigenesis has not been defined, This
study investigated the putative role of ZNFT26 in breast cancer twmorigenic
polency, Gene expression analysis using  multifaciorial cancer databases
predicied overexpression of ZNFT2G in various cancers, including breast
cancer, Experimental observations found that malignant breast tissues and
highly aggressive MDA-MB-231 ¢ells showed an elevated ZNFT26 expression
ag compared fo benign and luminal A type (MCF-7), respectively. Further-
ZNFT25  silencing  decreased  breast profiferation,
epithelial-mesenchymal transition, and invasion accompanied by the inhibi-
tior of colony-forming ability. Concordantly, ZNF726 overexpression signifi-
cantly demonstrated opposite cutcomes than ZNF726 knockdown, Taken
topether, our findings propose cold-indwcible ZNF726 az a functional
oncogene demonstrating its prominent role in facilitating breast tumori-
penesis. An inverse correlation between environmental temperature and (o4l
serum cholesterol was observed in the previous study. Furthermore,
experimental outcomes [Hustrate that cold stress elevated cholesterol content
hinting at the invelvement of the cholesterol regulatory pathway in eold-
induced ZNFT26 pene regulation. This observation was bolsiered by a positive
correlation between the expression of cholesterol-regulatory genes and
ZMF76. Exogenous cholesterol treatment elevated ZNF726 transcript levels
while knockdown of ZNFT26 decreased the cholesterol content vin dowri-
regulating various cholesterol regulatory gene expressions (e.g., SREDE1/2,
HMGCoR, LDLR)Y Moreover, an underlying mechanism supporting cold-
driven tumorigenesis is proposed through interdependent regulation of
cholesterol regulatory pathway and cold-inducible ZNF726 expression,

TOTE, cancer cell

KEYWORDS

hreast cancer, ehalesters] regulalory pathway, cold sizess, eplibelinldn-mesenchoymal
iransition, shcogene, ding finper prolein 76 (ENFTHG)
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A novel single sensor hemoglobin domain from the thermophilic
cyanobacteria Thermosynechococeus elongatus BP-1 exhibits higher pH but
lower thermal stability compared to globins from mesophilic organisms™
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Themupyacchioeaceus dommtue-APT belangs 1o the cass of photoastotrophic cxanchacierial organisms. The
presevce af chlurophyll 2. carstenodds, and phycocyssahilin are the charscterisics thet camgarize T, dlhoggens as
a photeynihetic organivm. Nere, we report the souctural and spectroscaple characteristics of & novel hemo-
glubin (1123 Syecl 1ib from Tabngacd, synon) with Thermesymec veifioes AP 3, The Xy oysl
structure (215 Ao Spncl Wi suppests the presence of 2 ghobins domeaim with & pre-A hells semiled 40 the sensor
domaia (5 family of |ibs. The rich hydroghebie sare accommndates heme in 3 penb-coordinased st sed
renlily Binds an exr oo gl micdarcle ) The absorpelon and cirodar dichenic spoctral salysis of Syned Hix
reiserased bl e Bene in in Fe™ ' sisie wah s predominanly o-helical structure simitar io mypogloban. Syned Fl
displays bigher resisiance 10 @nsérsl pertarbations indoced via excemal saresses like pi and puanidhem hy-
drochlonde, which is cumpssabie o Smechngesls Hb Howwever, Symel 19 exhibited lower thermal stahility
compired o mesophilic hemoglobine. Ouverall, the data is seggestive of the seructural stendisess of Syned Fb,
wiich probably corabersies ies arigin in extreme theemaphilic condibions, The sabde globis provides scope far
Marthier igreeitigation aad may lead 10 oew irights with possibilities Tor engineering stability i hemoglobin.
7 hejed oxypen canrars

Kepweards:

lersiglobin s mne dommip

Srabl: Princghibia
Themnmrcharscoa elgngans 59§

1. Introdwetion flsnction ig ightly relaed 1o small gase0us por-palar lgands (mainly Oy
: but slse NG and ©0) and slightly langer molecules such as azide, cya-
The rampant popalation explosion worldwide enfarces Insnvarive nide, and kmidagale with varied affnity ard Fenckivity | 207 |, They can
thiking to meet the requirements of food, drugs, diagnostics, and be classified based an their capacity 1o bind 0. Thoese with high Oy
eavinonmenial crisli mansgemenl siralegies. A new trendline far adfinity, such as mycobacterial Hh, wsuakly Furction as Oy {and sther
bictechnofogy and pharmaceutical sciences has been o cope with saich reactive axygen and mitrogen -BNOS- species) redoverelased Ty e,
formidobde challenges. 1t has led o the exploration of prodein targeis Modesste O affinly globing, like the mammalian mosmmeric sperm
from natural resources, (eg plants, microbes, algae, photocyaning to whale myoglobin (M) and tetrameric hemaglobin, usually et s ouy-
develop diverse applications by proteln engineering appronches. In this gEO CArTieT of slarape proteing: whike bow O affiniry globins, such as
niche, bemoglohing [Hha) have smerged as eractable tangets and thedr salubile guanylate cyclase or the globin cowpled sensors (GCS), are N0,
amnipresence has been a key discavery [1]. L or redax sersore. 1 is new estallished thar His may possess functions
The glabin superfamily of heme proteins offers a lasge, diverse, and  other than axygen starage and trangpart, inchuding ereymatic and
thorpughly stwdied set of protelms (2,4, Their ebiquitcns natuse is sensing funclions. Such Hbs remaln vet ilusive o the pesarch com-
Endicative of their immensely important phvsiclogieal rede (4,5 Thelr munity at large |29,

® Dzisbhase: Siructural date are availablo in ACES-FOB dacabace(s] under the sccesshon pumBer 8117

* Carresponling autker a6 BITS Fitank, KK Birla Goa Campus s=ed Dapartiment of Blechomisory, DU Seuth Campin, New Dothi, ndis,
Emall addeepes s, kindiestsnan i v oo e, Abidioavygion Dibe il Jiim |5, Kundi)
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An analysis of direct and indirect effects in Drosophila melanogaster
undergoing a few cycles of experimental evolution for stress-related traits

Dau Dayal Aggarwal ™, Prachi Mishra®, Manvender Singh®

I"’l"""""':""'"-"|":""'"|"|"«|-||-'El'. Unireraiey af Belhd Saah Cormpas, Maw Dell 710522, Ik
* Deparrei par g Berbralogy, Unfesrlty Pesinie of Terhimdigy, Mifaodly Oapammnd Unierery, Rebrak 124037, india

ARTICLE INFO ABSTRACT

The physcdogical mecharisms wnderpiening adiptafioss fo starvarion and cold stredses have been gxlefdively
studied in Dracsphda, pen e underslardieg of correladed changes in sifes-related amd Hie-hisrory irzits, as well
it wriemget oy of stress lemnce, soill remains ehsive. T areewer e questions enpisically in this Comesr, we
slkoveed 0 melineparee o evodie foe sither imciissd ilaraticn a2 eold lerance {24-penemaibons & regime) [n én
experimencal avalulios Wyabes, and exsstimed whethes sefection ol efthis prad sdheccs wn-selecrad soress trafi, as
well ax the impaciy potestial changes in Ufe-himory and mateg peccess-related traity, Onr pesulle revealid

v fealil pleranes (Ep by BS-fald) m o dieect efect of sslartion, while oold -
toleanze hed besn dramasaaly redu h'li [I.'Ii-hh'r [ i wtarra e boberast (ST Unes pompandd o comteal
CoUnTeErpans, dldsigh g such chaeges were evidemt in celd-lolerant (CT] lines ST lbned ealibiled & higher level
ol body Hpids sod & meduced el of trehaloar corzent. while €T lines accumulated 2 grester levels of body Hpld
ki fiehafcde condents. Mobiceably, we found that salection for smrsation or oold tolerance posinively correlaies
with Larval gdevelopment tee, koagevicy, and copolathon duracion, indicating tha these il are among e moe
tommon tarpety of selection Dajecsories shaping airess coberance. Alrngeiher, this sudy highlighas the complaxiny
of mechanisms evolved In 5T Eeeg that conrnBaig te enhimeed itarvation olerince, Bog ahw ragacively impact
cold wlerance. Meverheles, mechiaiims lraging enhanesd mold teferance &2 OT lines appear mot o target
asvalian plerance. Moreover, the paradiel changes in life hispory/mateg surcess irxils acnes sres regimes
sould indicaie some genenc pacherays evolved in smessful envircements, tasgeting Ele-histery &sal mating sue-
crax characseristics io opiimizs Gmess.
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1. larredduction Harsheman, 199%}), and for examining heir evolutionary correlagicns and
tradi-cffs hepween eaits [Hofmann, 2000 Bubliy and loeschcke,
MG e, 1 rermaing pukekingly unchear whether srervarion- and cold

vilerance evolved 2= co-evalving trales in Deosophiln, despite repores

A% all living argandsms experience scancity of focd af same point Im
their [ife-cycles, starmaticn s caregorized as an amndpresen? Sressne &

well as a praminent naruenl selection agent (Wang er al, 2006; Riem and
Eawecd, 2007, MeCue, 2010; Aggarwal, 20041 Simiarly, thermal

stresses affper Aoness, survival, and potenislly determine the physio-

legieal limite of almost all Biing organisns (Angilietta, 2000 Keller.
marh & al, 2009 Hofmano, 2010; Moffimann and Sgre, 2011 I
iy, (hese notlons describe the sxistence of same generlc pathways
Us#1 prevail in ceganisms in their natural epviccnments and enable them
e adapt 1o 2 wide range of sresses, as well as provide the basis far praic
cormelations and trade-offs. bn ectotherms, Drosophis represents &
unique model for wneaveling the physielogical and genetic basa of
abintlc stress adapfatens (Hoflmann and Parsons, 1991 Hollménn and

* Corresponding aurhor.
Eamall pddrens: dansdaysbBaouh.du.z.in (DD Aggarwall.

hpepesfddaf.orp A0 1008/ | chph 2022 1 00T0G

which have claimed that these siress-pelaed traits evolved together,
Ezsters Aastrallan [h melomogastes popalations, for instance, showed
high levels of cold mierance a1 higher altitudes, desploe no evidence of
nuch varatlons In marvetion tolerance (see Hoffmasn, 20100 In
canirnst, I, sselanogaiter popialations from the Wessern Himalava (India)
Inthabiting highland bacalities displayed higher levels of coid tolerance,
though less @arvation foderanoe than those fram Inwland areas (Parkash
ef al., 301 1a; Parkash and Aggarwal, 2002), Similarty, [ smulon ses-
soaal populations alio exhibited a rrade-nff benween stareatiog snd eald
talerance (Kenmy &2 al., 30060 Thas, the svolubonary reladanship be-
b starvation and cold wierance in Drosophila specles oocurring in

Rrcedved 31 March 2022; Recsfvrd [n rewised form 4 Augest 2033 .l.-l:l:v:]:ba-cl-l Aupza 2022
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Novel Variant Identified in the Enhancer Region of Host TranscriP[‘i“"
Factor, BRN3A, is a Significant Risk Factor for HPV-Induced Uterine

Cervix Cancer

Anand Prakash', @ Biswa Pratim Das Purkayastha', (3Shikha Srivastava',(ZSunanda

Chaturvedi® @ Akhtar Ali',@ Dan Dayal Aggarwal'5,@Jagat Kumar Roy'* @

i, Deparmmeni of Zonlogy, Sanaras Hindy University, Farasasi, bndia.

e e

2 Depariment of Zoology, Sardar Vallabhbhai Patel College, Bhabua, Kaimur, Indla,

i, Homi Rhabhs Cencer Hompital & Recearch Ceatre, Varanass, Tadia
4. Cenire for Genetle Disorders, Banaras Hindi University, Faramace, ndia.

i 3, Department of Bischemisivy, University of Delll Sowh Campus, New Delhi, Tndia.

Article type: ABSTRACT

Ciriginal Among the HPV-mediated eervical cancers, cellular factor BRNIA has gained considecable

Articke artention due ta itz role in promoting an anti-zpoptotic cellular environment and in faciliating
epitheliotropic tramsformations of the host. The majority of previous studies looked a2 BRN3IA's
molecular characteristies; however, the possibility of genetic variations fn BRNIA's aulo-
repalatory region in relation o cervieal cancer risk bas been underestimated until now. In 2
retraspective study in the Easiern UP population, [ndia, we detected genetic varistions in the cis-
regulstory proximal enhances region located around 3.6 kb upstream of tramscription siar site of
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20220014
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Accepred; vasiation in pon-coding reglon can be used in prediction, diageosis, or predicting the Prograssion

2022.12.11 of the disease,

Pul Cimlime: Keywords: Cervical cancer, HFV, BRN3IA, BRNIA proximal enhascer region, India, g. 6016
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Identification of a peptide that disrupts hADA3-E6 interaction with ‘
implications in HPV induced cancer therapy

Vaibhav Chand ', Abhijeet Kapoor ™', Suman Kundu , Alo Nag

Dagvrtmed of Spchereary, Uvirmnicy of Dol Solh Conpar, Mew Dl 10020 e

ARTICLEINFG ABESTRACLT

Aise High risk Human Papillossivines (HPYY b an infections patheges implicated in 8 varisty of cancers with
g eliniesd giteeme. The meckaniss of HPY nduced cellular rasiformazion and hs imenvent km resalng i s
elucidited, Himan ADAS (WADAE], & sellular targes of HFV16 B, |5 an esallal and eoesersed component of (ke
ADW franserimional moscivaior commplee, High dak HPY-EG Bods sosd Fanctionally Inactiviies RADAS 10 inlilaia
cocogenmiz, The alm of this sudy wns in idearlly ke nicractlon Inrerfzoe berwers hADAT diid HPYIGES fof
degigning nhibimny pepildes char can patantislly darupt the hADAS-ED Inreracion

Marerial sethedr The present invesigarion employed sinicture-tosed b itico ool supporred by blochemdes]
walidlation, &1 wied inberaction steetlos and analyss of pormranslatkomal mod e st lo,

Ky finidig First 30-mad o of KADAS was propoeed and domales Involved im the oacogenis inleraction beiwers
RaDAT and HPVEGEDT were dalinented. Bationally dedgned peptide disrupied BADAS-EG Intsraction eed
impeded mafignent properies of mervical qeeser (el

Symificance Intereention of halia®- b6 intemstion thus preceties 1o be & pocsnclal smalegy 1o combat 1PV
induced eoogomic conditions like cervicel cancer, The iewestigrticn provld e mechsssue Indlghts Inoe FEPY
pathopanesis pod shows promise in developing povel cherapentica o tres] HPY indssnl cancire
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Cosvicad cancer comtinues to b a global health mensce for weomen
Fil, Mare ikan 830% of the cervical cancer dealbs eecir i davalcpEang
caurlries. HFY i dooamended 1o be the major cousative sgest of ceevieal
cameer, i devataring disease with significant marbidity [ -4, Clermnd
treatreenl serRlegies include imvasive surgical remeval of the lesians, ue
of general cytatonic compoands or modulstion of the imrmang repansa
[GAi], Viable anti-HFY specific chernpies, whidh are desizabde and /
prefereed approach for an immunosappeessed population die neg e at
present. Targead thorapies also have an advantage against dizeases with
multifecal  fesbons  andior  asymplomatic palismils,  Peevious  In-
vestigations on hos-pahogen interacion led po the discovery af sewnral
b=2d compounds (small malecile HFY antagonists) for the insetlwaticn
of E1 and E2 and (b disrupiion of ES-EGAF interacGons; however, Ui

biolegieal elficacles and feasibiliny are gl being Invesitgaied |7.4).
Henoe, there 5 a pressieg need for deseloplng bess invagive and more
cifective anel-HPY thoraples.

A zignificznt body of research |m amid-HFV thorapie I8 yoo oo [@ssnlly
Imerventlon srolegies char are robust, Thus, while some vacsines are
avallakde, thase are meant o provide prolecison against new FIPY in-
fecidons, iFat all, but unable to treat established HPWV iafecibon or disease
cautsed by HPY |50 Mo effecelve dinag teeaiment Ter HEY has been
reported yet. Thevelore, developanent of novel inkilsitans with powectul
ancl-HFY activitbes Is of kigh Iepomanes

Explosing promising LM specifie iherspios for cervical cancer is
dependsnt an the keowledge of bow the pathegen imlsces onoogenesis
and the key players asseciated la b prosesi. Research Iniliatives are
exnemibad 10 wnderstad the coenplexithes of (e malignancy and he
mdecuba dewmibs of the host and wirel protein Interactlons. PV

Abdrragrane HPVY, liesan Papillosaving; BADAS, buman shersiondeficiency in acthmtiond; HEEEEIT, human embrvenic Kideey 2937 cells; S0, amail
ultiguitin-Eke modilles; a3, aminn acid; LS, noclear |oeafiescion signal; MOS, solezular dyramics simulmions, 30, ihree-dimensooal,
* Crrreaponding durbsss o1 Deparmment of Siochemisry, Universing of Delhi Soeth Campne, Beniio Juares Road, Mew Deihi 110021, bndt,
Emad oddremig viman bimdeibaenhodoacio {5, Bundu), seapfegch doanin (A Magh

! W.C. and AK. concributed pegeally 19 this wok. -

? W I presestly working at Universty «of Mingts ar Chicags, Deparmen: of Beekemisry and Moleoalar Genetics, Chicego 60012, USA
1 A K, i prriently workisd af Mezlonal Center for Advantlng Tesnslational Sdensen, fHvinion of Preclinical Innovatlon, Reckeille, Moy et 20340, 158,
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Direct Correlation between the Secondary S_tructurﬂ pf an
Amphiphilic Polymer and Its Prominent Antiviral Activity

Atish Nag, Kumarjeet Banerjee, Ranajit Barman, Joy Kar, Debi ' Sarkar, Siddhartha Sankar Jana,”

and Subrit Ghosh®
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ARSTERACT: An .\m|1hE|l1nIu' ~:|,'|_l,|-m-|1ln1 |'u'.|:.||.||ﬂh.1|1l.' [1=M 5],
with pendant sulfae prosps ansd 2 lbexible hylacarbon hacklbone,
exhibits mrachain H-lsmding-reinforced folding and hierarchical
amsgmbly, peoduckig an ankenie polymersome with ellicient Jisplay
of syilfnke groaps o e swiefice, I abowe.on oxeclBend antivdrnl

activity againg Semidsi vins L5V by inhiliting its cntry t the cells. s Podpuraiiure

Mechanistic investigation suggests fusion of the 5V and the
polymserseme to produce langer particles in which aeither the folded structure of the polymer mor the fusogenic property of the SV
caiats atpmnie, bn shoep contrasy, o stnicneally simdlae polyer RPUES, which the chain fnld.ing FEJEI-H'EI' is blocked h}' TEE'lﬂ-dﬂﬂI
the Aexible C8 clialn with a rgid cyclolecane chain iy the backbone, cannet form 2 similar polymersome structure and hence does
not exhibit any antiviral activity. On the other hand, the third polymer { F-PLLC), which i similar to F-PU-5 except for the pendant
anianbc groups {carborylate instead of sulfate), alse fails to exhibit any antiviral activity agalnst SV, confirming the essential role of
the chain folding as well as the pendant sulfate groups for the fusion-induced antiviral activity of F-PU-5, which provides an
impertant structural guideline for developing new antivizal pelymers,

B INTRODUCTIOMN

Viris, a sulmbcroscopic agent that can only replicate in Bving
cells, has been the cause of different infections diseases and
made haves on homanity in nameneus accasions.’ Drgspite
sipnificant advances in wvaccines and drug development,
anstlviral therapy continues to remain a challenging task due
to the frequent appearance of new variants and drug
rusistance.” A successful strategy 1o combat viral infections is
tor inhilsit the entry of the virug inte the host cells at an early
stage, which would cure nfection and [imit itz ﬂ!l-"'!_ﬂd in
different organisms, In this contest, antiviral p-Dh'mEr.l'l"' have
leen studied with great interest as they are suitable candidates
for programming effective multivalent interactions™” by
simidtancous binding with multiple complementany recepters
in hielopecal surfaces. Unlike semall-molecule drug:. polymers
alse ofTer distinct advantages in tuning the bialogical activity by
adjugtment of diferent structural parameters such as the
degree of polymerzation, attached functional groups, and the
hydrophobic ydrophilic balance or architecture, 2l of which
may stromgly influence their bisavailability, pharmacakinetics,
and other properties, which are relevant in the confext aof
different biolagical applications. "' Althougl the antiviral
activity of |1|:|E_|.'||1=:u was known since 1947, the field gained
momentum o 19605 with the reslization of the antiviral
activity of varions sulfated pnlpacchlrﬂk:"'” against HIV
and other viruses: It &5 believed that thess natural iuﬁﬂt#ll:!
polysaccharides ar their wnnatural synthetic analogues’ ™™
exhibil am antlviral m;:hil:,r :Ir].' interacting with Use envelope

3077 Areriian Dhmecal Sty

o ACS Publications

e

= 59, 20

Aadenie Polpmaisome Inaacsivi Fosed Patici

spike composed of gplZ0, thus making the vinus: ineffective for
invading host cells. Although many such systems showed
promising results in vitro, most of them could not reach the
beischmark of elivical trials due ta several Frrrb]::ms Inc]miing
Bloed coagulsiion, poor bioavailability, inhibition of platelet
producticn, cytotoxicity, and others.™ Hence, it is imperative
to explore siructutal diversity with new palymerdic scaffolds for
tunable physiochemical and biolagical properties to tackie the
escalating ghobal health concern arising out of highly infectious
viral diseases, Most of the reported antiviral polymers are
amphigphilic in nature in which the sialic acid motif or sulfated
ghyeans are attached to & hydrophobic macromolecular (linear
ot branched) scaffold.™" "~ Such polymers are expected not
te remain in the unimer state in water but rather exhilst
imniscibility-driven aggregation with listhe control over their
apgregation properties. In the recent past, we have introdeced
smphiphilic pelymers based an the biocompatible and
biocegradable palyurethane (I'U) backbone, which adapt a
pleated struciure in water by intrachain H-bonding-resnforced
chaln felding and exhibit hierarchical assembly producing
pelymersame dructures with excellent susface functional PRI
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Optimization and Identification of Single Mutation in
Hemoglobin Variants with 2,2,2 Trifluoroethanol Modified
Digestion Method and Nano—LC Coupled MALDI MS/MS
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Abstract Background: §emoglobin (Fb) variants arise due b point mutations in globin chains
ans! their pathologic] meatments rely heavily on e identibeation of the rature and bocadon of the
rnutaiies in the globin chaims. Tradibonal methods for diagneosie such as HPLC and ekectrophopesis
burve their own Bmisations. Therefone, Bur present study aims o deeelop and optimise a specific
e ihand af pample processing that could kead fo Imgroved soquenos eoverage and anabeis of Hi
variant by nano LT = WAL M5/ M5 Meithods Inour sbsdy, we primarily standardiond varous
mmmple provyssing methods such as comventaonal digestion with trypsin follovwed by 1175 aochmitribe
treateriat, digestion with oudtipk proteases Like rypsin, Glu -, Lys—C, and trypsin digestion sub-
Ut b 2,2,2 brifluansrthanol (TVE} teatment. Finally, the peprde were ihentified by LC =MA LD
MESME. Al of b sample prooesing steps wese primadly lested with recombinant Hb samples
After initial optimieation, we fund that the TRE method was the most suitable one snd the efficiency
of this methed was applicd in Hb variant identification based on high sequence coverage. Resulls
We developed and optimised a mothod uring an organic sabeent TFE and beat dena uration price
to digestion, resulting in 1K sequecnar coverage in the @ - chains and 5% sequence coverage in
the a-chaires, which further helped in the identification of Hb sutations. A Hb vanant protuin
sequenoe database was creabrd o speciify Bhe search and reduc the search time. Conelisions All
of the matations wemne identified using a botioem - up non - target approach. Therefor, 2 sensitive,
robustand mpmduchle mefhod was devdoped toidentify single substibsion mubaHons 15 de Hb
warlants [rm e sequenoe of theenbiee plobin chains. Winlegical Signifieanar: Chver 330,000 iafants
are born annually with hemoglobinopathas and it is the major cause of morbidity and moreliby in
early childhood. Hb variants generally anse die to point matation in the ghobin chaine. There i
P pecpurren: homeology bebw oen normal Hib and 1b variant chaine. D o this higgh homalogy
bebwoen Hw beo forme, identifcation of vartants by mass spectrometry is very difficult and mequins
the full sequence coverage of a- and A—chaire. As such, tene 15 a need for a sasitable medted
ﬂl:l.l'p-m':ldh'lm mm:nﬂ'dﬁuhd\-imfmv:m“1 s spectomme
Dhur shudy prsvides o slmple, robust, and reproducble method at is MFI.:LI:FM!.E -MALY u“,:;:
provides nearky complel sequence coverage in b globin chatns. This method ey be used in the
rear fstum in routine diagnosis for Hb variant snalysis

Krywards h@HnMMmmm;hmmﬂumeiqm&mhﬁn -
MALDE TOF/TOF, rano LC—MALDL MS/MS; Hb variant identification g

Mslerule D021, 17, 6357, Tobn e /o g HOLANM mcocul 77 1 0067

T — .

bt f e endd e cowm, a1 sk clen



|BC RESEARCH ARTICLE

Lipoate protein ligase B primarily recognizes the
Cg-phosphopantetheine arm of its donor substrate and

weakly binds the acyl carrier protein
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Chetna Dhembla ', Usha Yadsv ™', Suman Kundu', snd Manlca Sundd”*
From the "Department of Bochemiity, Unharity of Dot South Compus, New Dol dndia; “NAR Lok, Norkonal Insifrute af

Immunodogy, Sew Deli fadio
Ldoed by Wotgang Tew

Llpede sckd in 3 sullur-comlabning colacter Ladispenishle for
the fanction of eeveral melabsllc enrpmes In milcroarpaniume,
lipok: agid cam be salvaged foem the sarrcuadings by Dposts
prodeim ligaee A (LpIAL &n ATP-dependent enzyme, Alterna-
tively, 18 cam b ayndbernized b dbhe sequentlal sonloss of Bposte
pratels Ngsse B (LR} and Upepl synthase (LipAl Liph takes
ug i nclameny| chain frem Cy-popl canier proteln (C-ACF], &
bypreduct of ihe type 11 futty seid synthesis puthwry, s
tramaleri if 1o & copsreved lydne of the Bpoy] domats ef & de-
hydmpgenase, |lrwever, the moleculir bidds of s sohstrare
recagniting b slill nal fwlly eoderstond. Ueing Escheriobiom pafl
Liph a3 & model enryme, we show here thar e cetamayd-
trendferaes  enalaly recogalied the 47 phosphopanielbeine-
tethered acyl-rhaln of its danor sobatrete and weskdy binds the
apa-acyl camber profeim. We demsmonurate Lipll cas scept
st laanale froen i own ADF and nencognate ACT, sa well o
Ca-Cod Furthermore, cur "M stureilon tramsfer dilference
and "0 MR avod e demonstrate the blisding of ddenmdne, i
well an the phiaphoganisthelnd arm ol Cod o LipH, dkin in
binding to Lpls. Finally, we show s consenved "RGG™ loop,
enslogeas 1s the Uposts-bindiag baap of LplA, b requirsd for
fnll LipB activity, Codlecthorly, ur sindirs highlight common-
adithes between LipH amd Lpld s thelr mechandsm nf subsimate
recngrinn. Thiv kemwlslpe coubl be of signlficance s the
tremtmend of miischendrial fatty scld symthesls  relaied
dissrder.

Lo acied B oa I-r-rﬂmp}d.ult cofartar, essantial dor the
funciion of several metabolic enzyme complenes, wn pyravaie
drhydrogenase compler (PDC) required for pyroate andds-
tion, -canglatarate dehydrogenaie 3 @ enmporiat af Kol
cycle (O ECL glycime clesnape smatem (GES) mvaleed in
plyeine digradatian, Sranched-chain keto ackd dehplroperases
(BEKDHe) meceaary [ar tbe metebollon. of branched chain
smdna  sdds, and F-ozosdipate dehydropgenase in lysine
motabodism (I 5. These are midtmeric enzymes with a

" Tl Butherd cofEbened souslly te The work,
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conserved lipoyl domain thel serves a3 8 substrate for Upoic
srid meodificstion. Lipod byine acts 4s a “ewinging arm.”
belping to ahwitle intermedines between the sctive s ol
rultieneyme complexes (1, 4, &9} The Nexibility o lipnie
wcid fs erocial for substrate channeling ard efectron transler
during vakdsticn ~reduction resctions (10,

Most of the knowledge with regard to lipole scd me-
bl comes from studies conducted on Echerichia cold,
Listeria monocyiogenes, Raciffus subnilis, and Stapdylocorens
arrens {LL). In the presence of free lipoate an ectanosie, Epeic
acid i fram the sevdironment by lipoate proten ligase
A [LpLAd [12=14). An actbated lipoyl-5'- AMP intermediate b
formnd feam ATP and lpole acid on the serlsce of Lpld
Thereafier, the t-amine group of a lipoyl sine attacks ibe
noecosalently bound lpoyl-AMI, forming an amide linkage
with bipoyl-grosp snd releasing AMP (3, 7, %, 14, 15} A LplA
mokerules comprise s Lge W-erminsl meabiic domain {Epeic
arid binding) and & small C-termimal damain (18], In [Lpoic
acid-deficini emimonments, lipoate protein ligase B {LipR)
also known as Lipoyl-actaneyl iraniferaw catslyzes the fire
bssyathenic sep of lipoic acid synibesis (3), Simdia on
Mycebasteriz faboraileia (Prowsin Daa Bank [PDE] 1%
and Thermmer thermaphilus (PO FOHS 20HT, 2OHLL and
23HY) Lip¥ suggesi conservation of a stnectural scalfald,
slmnilar 10 the Naerming calabyrie domsin of Lpl& Liph
lenictbon ai o cyileine/lyilae dysd seyliransliie, cyupine
176 and Lys 142 of M. fubercwiosts Liph [Cys18% and Lys 135
af E calf Lipk) fusctiosing as acidfbase combysts (17<19). A
emvalent actanend-Liph ihismder inermed Bt B fommed by the
tranafer of octanayl-chain from Ce-ACT (acyl carmses proteink
i Crl 76 of Liph (20). Subsequenidy, the thioesier bond is
aitacked by tha raﬂhnlmpdlhﬂ-pq-l I:f-.ln.p-,n-pph.lq B
Ca- modifications of the Ltter. In the [ollowing step, ocanoyl
remip cevalenthy tetherod to the lipend darrain i oomsed to
lipoic acid in the presence af Liph (lipoyl symthase) by inser-
tion ol two sulfier stame

Ia e cand, thive dEllerent snzyme jparthigate in llpui:
achkd mymthesis: (&) lipoyl tansferase I [LipT2) that transfess
cctanoy] chain from Cy-ACP to the lipoyl subunin af GCS, (b
lipoic acid spmthase (LIAS), a ssilfier insertion enzyme that adds
two sulfar apoms do the Cp chain to form lipokc acid, and ()
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Therapeutic enzymes as non-conventional targets in
cardiovascular impairments: A comprehensive
review

Gaurav Bumar 7 Y, Manisha Saini 1 T Suman kuady 1Y

Affilations 4 aypand
PRAIDE 34532415 DO 10,7138, ¢pa- 2020.07 32

Abstract

Crver the last few decades, substantial pragress has been made towards the understanding of
cardiovascular diseases. In-depth mechanistic insights have alsa provided opportunities to explong
nowel therageutic targets and to descover new treatment regimens. Therapeutic enzymes are examples
of such opportunities. The enrymes protect against a variety of cardiovascufar diseases, howewer, even
minar maHunctioning af these enzymes may lead to deleterious outcomes. Owing to their great
versatifity, the inhibition and activation of these enzymes are key regulatony ap proaches to counter
the ansef and progressuen of several cardiovascular impa:irm'rﬂj, Whilg cardiovasoudar remadies are
already available in excess and are efficacious, a comprehensive description of novel therapeutic
enzymies 1o combat cardiovasodar diseases would still ke of great benefit. In the Bght of this, the
requlation of functional activities ol these engymes also opens a new svenue for the freatment
approaches 1o be employed. This review deserbes the importance of non-conwentional enmymes such
as nicotinamide adening dinucleotide phasphate (NADPH) axidess (MON], phosphadiesterass (PDE,
arginase. superoaede dismutase (SO0 thioredaeodin redvoase (THMRDY ard sebenoprotein T (SELEMOT),
cytechrome bS reductase 3 (CYBSR3) epourde hydicdase [EHs), xanthine oxidoreductase (MOR], matrix
metalloprotease (MAPs) and dopamine beta hydromtase (DBH), as potential candidates in several
cardiovascular disorders while highlighting some of the recently targeted therapeutic enzymes in
casdiovasicular diseases. We also discuss the robe of intrinsic antioxidant defense system involed In
cardiopratection fallowed by addressing some of the clinical imestigations considering the use of
anhoxdant as a Frel'erred IheraHr of cardsowascular mmp[-l;atiuns.

Keywords: cardicvascular diseases; cardipyvasoular impalments; inhibitewrs: inhibitars maladies
cardeowvasculaires; therageutic enzymes: traitements enzymatiques troubles cardiovasculaires,
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Original Article

The anaphase-promoting complex/cyclosome co-activator,
Cdh1, is a novel target of human papillomavirus 16 E7
oncoprotein in cervical oncogenesis

Meha Jaiswal', Deeptashree Nandi', Pradeep Singh Cheema and Alo Nag™.>

Department of Bicchamastiy, Unisersiry of Delhi Sauth Campus. Benite Juader Madg, Mew Dalki 110021, India
1Thivsa wrthors contrsatod dgialy 6 thigwmik,
*To whom corespondunce shauld be 2adressed. Tal' +31-11-241 $7363, Emait anag@souh.duac.n

Abstract

e T nminG proeitss of 11 Pegheiak Fumen papliamayous (HPY ET crcoprotent and ride pensibll (of diving the vinis life cyche and
pathogenesis Bosdos wacteaton ab she ronnebissoms famibe of jumod SuppYassors: 33 pan of s encogeric ondoawors, ET-medisted per
Twiaueng o ermrend coll oycle regualors, chockpoert protens and prola-gncogenes are considered 1o be the tnoks of s Iranslormanneg TEite
Hogawwer, miamy spch cnbcal imaras ong &g spll urdreren, |6 the present siudy, we hees idenpled the anaphasepeomaing comglasfcytinosome
AAFCE comactvaton, Cubd. a5 @ novod micracning partner and a-degradaton @angat of ET We fourd that HPYIG EFsanduced mactivation ol Cdhi
pimaad abnereal sicumdahon af mudtple Cohl substrates Such o mode of dereguiabon possdily conbriodes 1o HFSmedsed sanacal
ANCOpEnNeS S Cuir mapp 03 S00d-Rs MeCognided s C-meramnal anc-fgar malif of E7 w0 assccate weh Cdbl ang mterda waih tha 1y dege
tadance al Feakd1op Boss o Crhd substrate 3nd & polont oroogene. impaonantiy the E7 mutant wish impared ineraction with Cahil axhibited
defecis in ois abibty far peersling Typical cell oycle ranmton and orcogenic Bansfarmabion. theseby validativeg 1he turchiorsl and pathological
sigridcance of the E7-Cohl aws dunrg cervical caronoma progressaon. Altagethar, the Tindrgs from cur snady dsconsd 3 unigus- nexlrs batwiean
E¥ and APCCCdn T, thansn agting 14 o dndedalardesg of The nsedhamsm of ETnduced carcmogens=s and prowds a promisiog 1arget for
1he rranegement-al cerncal carcnoma
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Akbreviations: AP, anaphide-gronatingsomales’cyclozome: CHY, cyclaheximide; FAS Talalbovine cenam; HFEY kg L
P, ubigeilin prote k3omal Systam. ruman pagilamavicus; I irmuonogee cigitation,

Horceveed: December 30, 2O2E Reviseds June 1 30022 Accepred: June 23, 20122
2 The Auihoris] PAEE, Pubdrked by Oxford |.|||||rhii|]' Feesa: All sighis reserved, For Peigsssinns, rlepes sl i'l'-ll"lli‘l"--wrrni:siunp'ﬂ':"-.wmm.

CROE MOF OF Ue RSN AR SsUans [eause a0 jo Se2i0nniry S0 g G LS 0 (0L S weo ek B S0 doe i aimesay sl i) aet pagh iy



WA RATLTE I:I,'.|I'I'I|I'51L,i1'l1llrll. r&ports

scientific reports

W Cleck ke snctr

Repurposing the Pathogen Box
compounds for identification
of potent anti-malarials

against blood stages
of Plasmodium falciparum
with PFUCHL3 inhibitory activity

Hina Bharti, Aakriti Singal, Manisha Saini, Pradeep Singh Cheema, Mohsin Raza,
Suman Kundu & Alo ng'-':

Malaria has endured as a global epidemic since ages and its eradication poses animmense challanga
due to the complex life cyele of tha causative pathagen and its tolerance to a myriad of therapeutics.,
PIUCHL3, & momber of the ubiguitin C-terminal hydrolase (UCH) family of devbiquitinases [DUBs)

is cardinal for parasite survival and emerges as & promising therapeutic target. In this quest, we
employed a combination of computatsonal and experimental approaches to dentify PIUCHLE
inhibiters a5 novel antlomalarials. The Pathagen Box liBrary was screensd against the crystal structure
of FIUCHLE (PDB I0- 2WES) and its human arthalog (POB ID: 1X03). Fifty meleculss with better
comparaties scor, bioavailability and drsghikelness were subjacted to in-vitra enzyme inhibition
assay and among them only two compounds effectively inhibited PRICHLE activity at micre malar
cancentrations. Both MMVETGEE03 and MMVEREF04 axhibitad anti-plasmodial activity by altering
the parasite pheratype at late stages of the asexwal [ife cpcle and inducing the accumulation of
polyubiguitinated substrates. In addition, beth the compeunds ware non-toedc and portrayed high
selectivity window for the parasite ower mommialian cells. This is the first comprehensive study to
demanstrate the snti-malsrlal efficacy of PRUCHLE inhibitors and opans new avenves to explolt UCH
family ef DUBS a5 a promising target for the development of next generation anti-malaria therapy,

Abbreviations

MUCHLY  Masmodiug faleiparent whiguitln C-termimal hydrolase 3

LA Deubiquitinase

MY Medicine for malaria ventune

MTT .04, 5-Dimethylthiazol -2-y1)-2 5-diphemyl tetrazaliom bromids
Hepii2 Human bepatecellular carvinoma

HEX-233T Human embryonic kidney
Ub-AMC  Uhigaitin C-texminal 7-amido-4-methyloimaria

PTG Doy (-10- E-thiogalaciopy ranoside
T Pact translatianal modifications

|53 Half masimal inhibilory concentration
5l Selective index

Palaria is a globally ackoowledged paraivis dissase that causes an enpnmo s sodio-ecanomic hisden worl dwide,
Despite endless preventive measures, I continues 1o impact millicas of pecple across the regions of sub-Stharan
Adrica and Asia, impelling thousands of deaths ennually’, Wis cavsed by s species of the unicellular eukaryotic

Department of Brachambstry, University of Celhl South Campiss, Benilo Juanes Road, Mew Delki 110021 India.
*arnail arg (B cuth.du s in
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The Anaphase Promoting Compley/ cyclosome co-activator, Cdhl, 152 nwvel target af

human Papillomavirus 16 E7 oncoprotein in cervical oncogenesis

- | . 1
Neha Jaiswal "2, Deeptashree Nandi', Pradeep Singh Cheema and Alo Nag

'Depariment of Biochemisiry, Universily of Delhi South Campus, Benito Juarez Marg, New
Delhi 110021, India.

“Both authors contributed cqually,

*Corresponding author: Alo Nag, Depariment of Biochemistry, University of Delhi South

Campus, Benite Juarez Marg, New Delhi-110021.

Email: anagisouth.du.acin

RUNMING TITLE : E7 perfurbs Cdhil

ABSTRACT

The ransforming propenties of the high risk human papillomavirus E7 oncoprotein are
indispensable for driving the virus life cycle and pathopenesis. Besides inactivation of
retinoblastoma (Rb) family of tumor suppressors as part of its oncogenic endeavors, E7-mediated
perturbations of eminent cell cycle regulators, checkpoint proteins and proto-oncogenes are
considered to be the tricks of its transformative traits. However, many such eritical interactions
are still unknown. In the present study, we have identified the anaphase promoting complex/
eyclosome (APC/C) co-activater, Cdhl, as a novel interacting panner and a degradation target of
E7. We found that HPV 16 E7-induced inactivation of Cdhl promoted abnormal accumulation of
multiple Cdhl substrates. Such a mode of deregulation possibly contributes to HPV-mediated
cervical oncogenesis. Our mapping studies recognized the carboxyl-terminal zinc finger motif of
E7 to associate with Cdhl and interfere with the timely degradation of FoxM1, a bong fide Cdhl
substrate and a potent oncogene. Importantly, the E7 mutant with impaired interaction with Cdhl
exhibited defects in its ability for overriding typical cell evele transition and oncagenic

par 5. 2021, The copyrighl holder for this prepney
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Artemisinin Mediates Its
Tumor-Suppressive Activity in
Hepatocellular Carcinoma Through
Targeted Inhibition of FoxM1

Decplazhron Nandl, Pradean Singh Chesma, Askriti Singal, Hina Bharti and Alo Nag ™

b of Dootavmesdny LA ety ad e, R Dl el

The aberrant vp-regrilafion of the oncegenic franscriplion facior Forkhesd box b1
(Fotan ) is associaled wah fumor development, progression and matasiasis n a mmynad
of carcinamas, thus establishing it 25 an atlacive target for anticancer drug development
Foedd1 overeiproasion in hapatocaliular cardnoma is reflecthve of fumar aggressivenass
and recurrence, poor prognoss and fow surial it patients, In owr study, we have
ideniified 1he antimalanal natural product, Aremiznin, to efficeniy curb Foxhd 1 expression
and activity in hepatic cancer calls, thershy exhibiting polential anticancer efficacy. Here,
we demonsrated that Artamisinn considerabey riligates Foxh1 tranacriptiona? aclivity by
disrupling its inferaction with ihe pramoder region of s downstream targets, thereby
EORrEssng the expresson of numercus ocnoogenic drivers, Augmented level of Foxhi is
smphcated in drug resistance of cancer oels, ncluding hepatic twmor ool Motabhy,
Foxhd1 overexpression rendered HOC colls poody respanshe to Artemisinin-meciatied
Cytotomicaty while FoxM1 depletion in resistant ver cancer cels sensitizad them to
Arlemignin reatment, mandested in lower profferative and growth e, drop in
irvasie polential and repressed expression of EMT markers with 3 concomitantly
increased apoplogis, Moreover, Artemisinin, when ueed in combination with
Thigslreplon, an established FoxM1 inhibilor, markedly reduced ancharage-
indepandent growth and dsplayed more proncunced death in liver cancer cellz, Wa
Tound this efect t© Be evident even inthe resistant HOC cells, thereby puttmg éorth & novel
combination therapry for resistant cancer patients. Allogether, our findings provide insight
indo ihe pheedal ivoivemend of Foxhbd 1 in the tumer suppreesive acihities of Amemisrin and
shed light on the potential applcation of Arernisinin for improved therspeutic BRSPS,
especialy in resistant hepatic malgrancies. Considering that Aremisinin Campounds are
in currend chnical use wilh favorable sately profiles, the resuls from our sludy will
potentiale its utikty In juxiaposiion with establshed FoxM1 inhibitors, pramating
mepdrnal therapeutic efficacy with minima adverse effecte in ver cancer patients.

Meywords: artemiginin (ART], FOXMY [Farkhead bax M1}, hepatoenliuiar carcinoma (HCT), anticancer,
arEcarcinogenic agend, dneg ressiance
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Suramin, penciclovir, and anidulafungin exhibit potential in the treatment of
COVID-19 via binding to nsp12 of SARS-CoV-2

Sanjay Kurmar Dey™™ @ Manisha Salni®, Chetha Dhemisla®, Shrutl Bhatt®, A. Sai Rajesh®, Vamita Anand”
Hirendra Kumar Das® and Suman Kundu® &
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COVIER 15, for which 1 confimed Sherapoutic sgants are avalisble, han clalmed over 20,1400 Iives s 17 Fr e T
giokally, A fextible and quicker method 1D resotve this problem may be ‘drug repositioning’, We imees.  Acoeposd 26

tgaied sehomed FOA and WHEO-EML spproved drugs based on Bl previously promiiing potental as E— :
anthimly amtbacterlls or antfurgni These dnigs were docked ono the nepl2 protein, which reigns 00 o) same: Mo
the AMA e pendent ANA polymenise aaiiy of SARSCovd, a key therapeutic tgen for covonavirused. o ) Poiss 12 FOA
Daciord conpbke s vweore nosvalumed using MMAGEEA analsh and the top thees Ishibor protein €0m=  gyoved Drgric WHO-EWL:
plenes wore subjectod o 100ns komg molcubr dynamics simulation folowed by another mund of  COVITS; Serana
MMEASA anabslt The EMSE piots, binding enermgies and the mode of physicochericll interscion of  Penciciowy and

the scthe sbe of the protein with the dospl wers svalusssd Swramin, Penciclovk, snd Aaldubafungin Ankdulabungia

were found Yo bind B ndpld with similar binding snergios as that of Remwdeshvir, which has been

wrioed jo & Che=apey B OOTRTS, In ackiifion, meent expedmentsl evideades indicais that these diugs

exhibit antivial efficcy againm SARS-CoV-2, Such evidence slong with the significant and vared

prydeal Intemnions of e dnsgs with the key viral ensyme sufised in Sl Investigation, Indicates

Mt thsey might have & praspectie Seapeutic potendal in the trestment of COVID-19 a5 monother-

apy o comibination e rapy with Remdedbdr,

1. Introduction bamly within thresmonth of the emengence af Il Ard cide
(Bogoch et al, Mo% Hal et 8, 20000 Snce that hidal
Instanice, bt has kepl thifling |53 epicenber through vakous
continents and has now spread te 215 couwntres and

The rirved conpnavin diiesss J019 (COMID-19] wad declared
a global pandemic on the 11" of March 2020 by WHO,
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Review

An overview of the fatty acid biosynthesis in the protozoan parasite

Leishmania and its relevance as a drug target against leishmaniasis

Richa Arya™ , Chema Dhembla”,

Ravindrea D. Makde ", Monica Sundd " *,

Suman Kundu ™"
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Lelstamanlasls is one of the letgrowing parasitle disesses worldwide, The teeaiment of this fatal disease presenty
a daunting challengs because of Iis advesse effects, necessiy for long-permy trealsent fegime, wnavallablliey of
funciseaal dnugs, emerpendse of drug resbmance and the relacsd expendinree. This cally for an wigent seed for
rowed dnags and ke evaduation of pew lrgets Proweing of e fary acd blosynhetic pathway e vilidased as
drug Largech i patheg e acicsin and cerisdn vired Likewise, this pachnway has heen spedulated a8 & suizabie

TAZEr agdinsl pardsile infiztione Fatty ncid syathesis @ 3 I be very complex and dafinct fram (he
fousterpis mamunalieg bkl doe t2 the pressnes of unlqn rarchasizms for oy acsd blospachesis and aoqui-
stlas ke eecent dimes, there have bem few eviderce of the exi of this patkwiy in Lhe Beadsieeam farm of

same pathugess, The fatty scid Bonpmibess (Bud presenid & vinble aed alEmctive large! [oc emenging (Rera-
pulic. Undiritieding the mechasiins wdedying sty acid metabuoliam i key fo idesdifying a poteatial drag
mirgel. Hawewer, imvessigations in this direction aee gill limired and this aricle atieesgpes (o ouiliae ibe eziEting
Rrowhedie, while bighlighiing the poope and relevance of the faby ackd biosmiketic pathway 2= a drug farget
T seview highlights the advances & the reatment of leishmandasis, she mportance of liplds inthe pathogen,
Ennwn facis about the [ty ackd blosrnihesis in Leisimany and how this pashway can be manipulated to combar
Ieighrainipaiy, sugzesting novel dreg @rges

1. lntreduction

(4}, The wmxonoenic classification of the penera Leichmanio §s summa-
rized ia Fig. 1. 7

Leishmaniasns, a vector bome protozoan disease spread by female
sand flies of the genus Aldebosomus [1] and Lumamia [7], 5 a prevalent
paraziic dismase s=cond in significance to malaria Ic is one of the six
endemic dissases ronsidered a5 high priodities worldwide [1] with
piethora of clinical maniferations

Thas disease is characterized by both diversity and complexity. [t is
transmitsed by —28 different species incloding 42 phisbolomine sand-
flies and 56 Lumemiyd species [2]. Approximaiely 70 animal species
comprizing kumams serve as nabural reservairs (hosts) of the parasite

There are several formsy of leishmanions that ocour o humans,
amoag which some have wanguil infection Le, withowt any evidest
symptoms []. For others, ag deseeibed Below, the clinical manilesza-
tions are deadly and of major coneerm.

Cutaneous leishmanlasis (OL), ihe mesl commen form of ihe disease
affecting hurmans, 15 charactenized by (ke self-limiting shin uleer ag (e
site of the bite [7]. Alexander Hussel in 1756 Gret described 8 lesion
abserved in a Turkish patent resembling cutaneoss elshmaniasie ac the
“Aleppo evil” {4]. Bkin lesions are caised an exposed parts of the body

Abbrpaotine: CL, cutansoud leighmaniigis; VL, viscemal beivhmanieds; FETL, poit-hals-asar deemald letifmaniasis; WHO, woeld healdy organieatien; LIS, lig-
cphophoghmran; PAE, fatty ecid elongase; FAS, Bty acid gymthase; BLO, elongane; §F, glyrosplphasgshatidylinosiol; BSF, Becd Sizeam fomm) FCF, procycilc form;

VEG, variast mrfzoe ghacprsine; Cod, comezyme-4; ACF, 2oy carder peoteln; PPT, ph

phesghopantetheizyl trantferase, ApS, holo-ACT systhear: $fn. surfactin

phospiropancethedoyl dransferaes PUFA, polyunsamraed faoy ackds; LGT, lareral gene tmnsfer,

* Corresponding authors.
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Herbs and their bioactive ingredients in cardio-protection: Underlying o
molecular mechanisms and evidences from clinical studies
Gaurav Kumar "', Sanjay Kumar Dey "', Suman Kundu ™"’
"Or B R Ackeiig L far Sioovaflna! Kabrongh (ACE, [Pefrer; . , Incha
* Neparomenr af Bastursiirsy, Calrrgioy af Deld Sauth Campuy, J&Tﬂ?ﬁﬁ:ﬂ'm
ARTICLEINFO ABETRACT
:"““‘d’ ;:!tkfﬂuld:-'lhdltlnllﬂnm-wrumpm;hmu!hluﬂlu phyinchemicals. Thess phyvecbemicals can
E'nﬂ‘::"-“ll*‘r:;_ infieence a variety of physioiogical events refated 1o carSisvioalar health through multipls underiying mech.
t-ru-u-«h:ur.:- i:m.mu i MRikeEs, wech i their role o5 anthexiditive, ancl-lschemie, wati-profiferative, Bypotisdive, ml-thmmbea, apl
i “F' i asti-hypercholesierlemic agenis.
Fitymalbvarapy Pupese: The parpponr of this review is i summarize sed connect evidences suppestisg the use of physohierssy in
Ealesplar miectoslome ltm manapement of some al the Sost comimin cardinvasoular impaiementd, molacular mechanises waderiFing

wardiepralection mediated by heebe, and clinks! sudies which e positively linked with the use of heds i
mankovidodar Balogy. Additinally, we also dewribe prvemi advesse efMictn sesocipned with s2wme of the herbad
plazcs and thedr produwct so provide 2 balareed St of poadies B L or sguiris phytocherady In cardinvagrular
health thae may belp ghobil deroures oo this mater,

Metheles Studies relacieg to the me of medicined planes were mined By ttrabagically weancking selennific dacabasss
including Google Schelar, PubMed and Science Dirsce Investigasions invelving approximacely 175 anicles
including reviews, miioch anlcl s, mem-malyee, ard crotiaetion sl and obssrvalisas] Edies were retsicved
ie=d analyzad in Bk with the sared pupos of this sy,

Fresulea: A positivs correlanion berween the use of medicinal jdanis and cardiovaseulsr healts was ehwerved, While
miakacsiniag cirdovesrular physiology. medicingd plint and ghelr derealives geem o Povem a vanely af
cellular e chunims enived in vimseonstriciion and wranrelagation, whick in tum, e impectant aspeons aof
rardicvageular homeomasis Fushermare, 2 vanieny of sludies including clinical irfals, core-seetonal shudies, gad
meta-analyses have azn segporsed the ami-hypemmsive sad s, tanfio-pmiective effects, of medicinal plants,
Agar from this, evidesce |n wbn mallable S e poientlal dambachs of peveral Barke and thelr prod ucis
indicating that the urssareised use of many berbs may Jead 10 severs heaith, fsues.

Conclusons: The cardip-precectiee autcomes of medicinal pliets and their disivatives are suppscied by ewer
incredag sudies, while evidesces eaisy b the porenial dessbacks of steng of the heibs, A Balanoed wiew
abowt the use of mediciral plans and heir denvacive in cemdinvascular bislogy thos nesds ke be oot lined by
restirthen and the medical ceinmnediy, The novely and sxhsustiveness of the present MisspTipt |5 reflecned by
the detalled guttiae of the malegular basiy of “hesbad canlio-procecrica”, acchs Invalement of several ey in
amellarsting the cardiovassilss siatus, séverss elest of medicina plenty, and the clinkel snadies comsdering
the wse of phytoihesgry, nll an a sogle platfeem.

Ablrevistinm: ABCAL, ATP-hinding cassetie transporter 1; ACE, angistenain-onverting encyme; TV, cardiovaroalar Sisasem: CYPA50, Ctockmme PASD; DEP,
daatcle: Blood pressure; ECM, emracellular maris; ENOS, endotheBal nitrke sxide (NO) svatsase LOL, low-dereicy lipoprstein; LXR, Swer X recephis; MO nluic
cuide; PE 2, prestaglandin 1 2; PPAR, peroxissmse preliferator-activaied recepion RAS, renin-angiciemss pymem; BOS, feactive OxyRen spacies; SBF, prsinlic blood
presure; VMO, vascular smearh syoesle orll: WHO, World Health Organdzaties.
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The association of ABO blood group with the asymptomatic COVID-19 L

cases in India

Prajjval Pratap Singh * +°, Abhishek k. g
Shashank Upadhyay Pradeep Kumar'
Gyaneshwer Chaubey
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suscephibiliny against this virus vares sub.
A significant assockition of ABD biloasd Emup
with bleod prosap © are at b lower ik of

Piydiomic The CEVID1S predemic resalied in multiple waves of infeciion woeldwide, The large waristions im ease Tinlity
India rare amr differest penpraphical reginng nezgest that the human

it ’“"“'I stantkally, Several siwdies rom dilferens pars of ke warld shomed

ey #7ed COVID-1 werepiitdlity,  was demonstraied thas isdividuals

Ciofirina v

coranarins infection, To esablish e ssociation of ABO binod group is $ARS. Cov.2 susreptibilicy, we for he

it fime nnelyied SARS.CeV-2 noutralising antibodies amedy S8 individuals, collected frees fres mage dis-

tricns of Fastern Unar Prades region of India Imrerestingly,

wee fuund nnctralising antibodies in a significamaly

highs pementage of pecphe with Moo group AR 00,343 Sollawed by BAGLI1L A 00,22) aned bowiza in people with

Blod group O (011 ) We further estimaned thal people wilk

biood group AR are a1 coasparntively higher rish of

Inlectien them ooher Blood groups. Thiss, smomg the adympbomatlc SARS CoV -2 fecuversd People blood group AR

has highest, whilet imdividuals with hlood grenup C has

St ik oof el e

1. Introduction

COVID-1% has impacted ik of billions becsuse of it vingenee, The
exiensive ongodng research revealsd ihe complex namare of this nove]
SARS-CoV-2 virus transmitted o the humans [1-5), With the Browing
kinewledge abous this disease, it isclear that thers are cercaln sisk Fctors
associared with marbidity and magtality [7-2]. Maore irportanily, many
of the studies have found steang association of the ABD blood group and
COVIRe- 1% wiith mosbidity and moriadiog |5, 701 4], whilst, & few siadiss
have absa found no association of COVID-E9 with the ABO blood group
10,15, 000 In the past, there have been several studies suggesting the
assocbarion of ADC blood group wirh diseases. For example, individaal
with the blood growp O were reported e be more sseeplibie to the

" Comespandicg sathors,

E-mail addrerses (1 a1 el s wh i o in (PP, Singhl o mmeshwnr, chaicdbeos b

' Equal firt swihor conmiburion.

Cholera in Gongetic plain
Enfection (18], Hawever,
fur Dengue [14.20] and
wiruses [14,21]

The ARG blowd type B administersd by the gene ABRD, locared ar
Chromosnme % [22]. Snadies have found that the this gene modubses the
COVID-19 susceptibility directly nr indirectly {23 25). Several genetic
vamiants of this gene affess morbidig and eneriality in COVIDED and
iy ciber diseases. For example, it affecrs fed blocd related physialogy
£, wenous thromboemboljsm [Z5], type 2 dinbetes [.19), ischemic
stroke [00], heam related fuseiions i3] and goronary sriery disease
E31-00] Thus, studying \he aggodaton of ARG blood type wilk
SARE-Col-2 infectbon, it is femsible D bertain the Eeolors influrncing

populaddon: [17] and Helicohacrer o
blvod group O was feand ta bet bzt sumceptihla
SARS [Severs Acule Respiratory Symdrame)

i [, Dhaukey),

¥ The full awthor details of Sernsurvrillance Commetium BHU Bas been given in Supplesentary tean,
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Advances in mass spectrometric methods for detection of
hemoglobin disorders

Pushpanjali Dasauni ', Varun Chhabra ', Gaurav Kumar, Suman Kundu
Siwpanmyent of Nochembaiy, Cnbsrsy of DAld Soush Compas, Mas e, §IO05), v
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Krpuanda:

Hemaglolia deordm

Huemoglohia vegians

|

Feialuim screening

Tandem mas specimamelry (MERE]

Hemogiabin disorders ke coced die 30 alivestioes in the Bemoglobin melecile. These disoaders are catepe
rized in mwn broad ol - hesoplekin verases and thalasserrdas. The hemnglobin varianes vfer dos 15 point
mutaricns i the afphs (rl, becy ([, gamma (v}, Selia (81 or epsilon (¢} globin chains of these proteing, while
thalawcerdas poe couned doe t the underpeouction of o of [ glebin chain. Hamagishin disseders acooumt for 7
B0 ol the srajor henlth dmues globally. Meds Spectremetry is an exrensively used analytical poof in che Hedd of
pratein identification, protein-proeis i Ain, Momadker dissovery bl Sagaedis of several impaliments
Inciading hemoglobin relassd dEorden, The emarkahle adrancemests ia the technology ssd method dived-
opmeant Save erdemioedly seymanied the clinical snifcance of mam spectrometry in these elde, The preseat
review desonibe Bemeglaben dissrders and the recent sdvascements In mass speoirometry In ihe deecion of
tuch dighrden, indbading i adwariages, laconae, and fecore direccions, The Biersure evidance concludes that
Imass spectrameiny can Be poiencally used as o 'First Line Screening Assay® for e deiection of hemoglobin
dpeders in tha near fuiurs,

1. Introduction

Hemoghebin (HE) disorders are ameng the most common monogenic
diseases in the world [1]. Hb disorders are generally classified into two
calegories comprising of qualilative and guanlitative defecls Qualifa-
tive defecis arise due (o sngle point mutations such as addition, deletion
or substituzion of amino acids in globia chains; for instance, sickle cell
disease [SCD) cassing Hemoglobin § (HbS) and Hemoglobin E (HbE],
whhich are ealled A5 He varians [0, Quantitanve delects anise dus o
decreased productlon of @ or p globin chains and include impairments
siachs @8 a-halizstenia amd [ehalassemda [1,5]. Such abnormalites alter
the eaygen-casmying capacity of HE rendering them onstabla.

Hb, a betrameric protsn corsisting of nwa o and fwe B chalng, s
confined to circwlating eoythrecybes in s ual clrcumTasses and supplies
couygen o the cells [0]- Each coastituent monomer of Hb eontalos ooe
hee=me molecale in s hydmphebie pocker (71, In nomeal adalis, ieman
Fib commiag 95-98 % HbA (o202), 1.5-3.5 & HbAy (02520 and <10 %
HUF (e2y2) [+ 0] In hemans, oe-ghobin gene i located on the Bath
chromenome whenai [lglobin gene is bacated om the 11 th chramosoeni,
and comprises of 141 and 146 aming acids, respectively [10]. Since aich

= Correspending ssthor
Emal! oddresr; an b wanh !III it {5, Kondal
! - Bl of these suthore cordribuled equally 1o Chin peview.

R LR L P P e ISR CRE

of these types of Hbs comtaing two a chaing In etramer, hesoe o chain
eepresents half of the Hb. Thersfore, the armount of ||, §, or y chalos will
bt b gpsecific repressntative of HbA, Hbaz and HbE, respectively. Ada
canseguince, ihe relative condentration of Hiva will be propartional 1o
the messueement of the & chain against v chagn and the same b tree fov
HYF {conmiming y chain). This property of Hb is widely used for the
detection of Hb related disorders [11].

Hb disorders are genele discaders and Bence, they are inberieed o
clfsprings in aa autasomsl fecessive manner [7 2], Awtosomal recessive
disnrdiers are crused dup 1o defects in both the copies af the aunasoms)
genes kading 1o the “legs of funetion”. These mutatbons may be heme-
Lypous or hetemeydous. Homesygoat mutations may have deleerioun
effect due 1o defecrs in both 1k copies of the genes, while defect io only
aine of the copy of the geset ig considersd beterarygous resulting in in-
dividuals who are casien of the defect but are asymgpiesnatic [§1].
Males argd feenalis are equally alTected in the population,

Hb dizordirs are prisanily found in tropical regloes, in Africs, Asia,
the Mediiarrangan hagin and the Middbe East [1]. Howiver, Hb disorders
v noow' gpegad chrcghosit the globe dos io migradon and hene=, they
e & fignifieant global health burden [84). Mare than 270 millian
papde are carier for hemsog lobinopathies and gt beast 900,000 affeced

Heceived 30 Jwomary 2020 Rectived n pevised lomm 19 July 2021; Accepeed 20 Saly 2
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Analysis of the dark proteome

of Chandipura virus reveals
maximum propensity for intrinsic
disorder in phosphoprotein

Mishi R. Sharma® |, Kundlik Gadhave’, Prateek Kumar®, Mohammad Saif®, Md. M. Khan®,
Debi P. Sarkar®, Viadimir M. Uversky®* & Rajanish Gir*

Chandipura winss (CHPY, 8 member of the Rhabdawiridae farmily) is an emerging pathagen that causes
rapily progressing influenza.fike iilness and acute encephalitis often leading to coma and death of
the human host, Given seversl CHPY outbreaks in Indian sub-continent, recurring sporadic cases,
neuralogical manifestation, and high mortality rate of this infection, CHPY is gsining glabal attention.
The "dark pretecme’ includes the whole proteome with special emphasis on intrinsically disordered
proteins (IDF]) and IDP regions (10PR), which are proteins or protein regions that lack unique far
ardered) three-dimengicnal strsoiuses within the cellular miliey, These proteinsiregions, howseyver,
play a number of vital roles in variows biological processes, such as cell eycle regidation, control of
signaling pathways, etc, and, therefore, are implicated in many human diseases. 0Ps and IPPRs

are also abundantly faund in many viral proteing enabling thelr multifunctional roles in the viral life
eyeles and their capability to highjack various kost systems, The unknown abundance of IDP and IDPR
in CHPY, therefore, prompled us to analyze the dark proteoms of this virus, Our analysis revesled
avarying degree of disorder in all five CHPY proteing, with the maximum bevel of intrinsic disorder
propensity being found in Phosphoproten (P). We have also shown the flaxibility of P protein using
extensive melecilar dynamics simulations up to 500 ns {nsl, Furthermosre, our snalysis also showed
the sbundant presence of the disorder-based binding regions (slso known as moleoular fecagnition
features, MoRFs] in CHPY proteins, The identification of IDPS{IDPRS in CHPY profeins suggests that
their diserdered reglons may function as potential interacting demains and may also serve as novel
targets for diorder-based dinug designs.

Chandipura sirus (CHPY) was first iselated in 1965 m the Indian state of Maharashara, from a patient suffer-
kg roen the febribe albness, with the abiliny to pro<doce crtopathic efect on el culture'. CHPY s o memher
of the Genus Verrwlovirus in the Gamaly Bfalulmviridar, Later it was also sidated from the encephalopaihy
pugseats o 1980, However, Bhe ird evidence for the CHPY awmsacisiing with lwmman epidemics was ohlgined
in HH1%, sehen dhis vinas was identified iy pansent ssmgrles duning an outheeak in India as a determinant of the
acute epcephalitis with o high Guality rate dlamving 183 lives, mesaly children bebow the age of 12, The medical
examination of patients recorded kigh-grade fever, acasional vemiling. rigours, sensariam, drowsiness leadi ng
tir cnma and desth within 48 b Sabsegquiently another wstbreak of CHE infegtion sith more than 75% faality
rale was reporied in the eastern region of Gisiara, India, in 204", These recurrent occurrences indicated pos-
sshle emergence of CHPV as 3 deadiy human pathugen m the Indian subcontinent causing seute encephalitis
syndrome and involving severe buman pabology, which progresses rapbdly from an infieneadike iliness
coma and death', The Fomale sanidilics | Phlebetomane sandifyd”, ticks®, and misquibees’ &re r-._.l'\-._“g-d fix he the

*Schoal of bnterdisoplagry Studees, larnia Hamdardanstnute of Moleudar Medsting (FHIWM), Jarms Hemdard,
Harndand Nigar, Hew Defhi 110062, India, "Schaol of Basc Sciences, Indian Ingtitute af Technclogy Mandi, VPO
Kamund, Kamand, Himachal Pradesh 175005, indie. ‘Depanmen of Brachemistry, University of Delln Seuth
Lammpuss, Meswd Diethi TI0OT, Badlia. "Department of Malecudar Madicing ard Byrd Althieimers Basesnch lnstibute,
Morsani College of Medione, Uniersty of South Flonda, Temps, FL- 33620, USA. “Insttute for Bological
Instrumentation of the Bussian Scaderny of Soiences, Fedeval Resesrch Canter "Pushehne Sramalie Coargs far
Balogical Research of the Russian Academy of Soences”, Pushching 142290, Moscow, Rusis. — email nrsharma®
jamiahamdard. ac i vweoer sty Dusl edu; casarshgin (@iimandi ac n
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Seasonal changes in recombination characteristics in a natural
population of Drosophila melanogaster

& The Authorsl, under seclusive licenos o The Genetics Saclety 2001

Ervircnmental seasansBry |s a potent evalutionary foece, ca

and causing ber-hedging. In Drosephils, envireamental seasanality has been reported to affecs fite-

ctrossors and immundy, Oscillations in frequencies of alieles underlying fitness
recormbination characterstics, crossoeer rale and crossower

irterfetence, in a natural [ melanagaster population from india wsing marphological markers of the three major chromosomes. We

shaw that winter files, collected after the dry seasen, have sign

across the genome. Hers, we test for seasansl changes in two

L]
Dau Dayal Aggarwal@'**™*, Sviataslav ybnikow @™ *, Shaul 53£iellnin""', Eugenia Rashkovetsky’, Zeev Frenkel,

Manwender Singh®, Pawel Michalal™ and Abraham 8. Kool @™

pable of maintaining polymonghism, promoting phanclypi plasticity

histary tralts, tolerance 1o sbiotic
relsted traits were also documented alongside SHPS

tficanthy higher desiccation Tolerance than thelr autumn

counterpants This differance proved ta hold alio for hybrids with three independent marker slocks, SUQGESTNG i3 gnetic r“h”_

than plastic natee Significant Beiween-seaion charges are

decumented For erassover raté in 9 of 13 studied intervals) and

crassaver intererance (in four of eight srudied pairs of intenats; bath single and double Crossovers wert wsually mare freguent in

the winter cohart. The wintes flies also display weaker plasticity of both recombination characteris

tlcs to desication. 'We ascribe tha

obsened dilfarances to indirect selection on recombination cawsed by directianal selection on desiceation toberance. Qur findings
sugqest that changes in recombination charactersrics. can arise even after & shart period af seasonal adapiation (—~6-T0

generaiiani),

feredity (2021) 13737828

Dl adibd i ealieg

INTRODUCTION

Ersrenrrental seasanalty plays an impomant role as an ecological
factor, and its significance as a patent evolutionary force B
becorming iRoreasinghy svident. The evalidionany canseguenoes of
withireyesr oscillstions ino selection disections and  intensities
considerably depend om the gereration time. In perennials,
gxpasure 18 ersironmental seasonaliny as Ffesparclong reqular
backgraund may select far pleiotropy and phenatypic plasticiny, In
annuals, whase developrmental stages e dismibuted throughaut &
vear, it may additionaly select for fine-turing of life-history traifts
and bet-hedging fwilllams ot sl 2007, Yet, seasonality effects in
mrultivalting species, having several generitions per year, can be
ruen more comples, leading bo Tes-reaching populaton-les]
effects, includirg mairtenance of balanced palymorphism (Hal-
dane and Jyakas 1963 Korol et al 1956 Witimann gt al. 20171,
comples dynamics of allele frequancees (Kirzhrer o1 al. 1595, 1996)
and evalving dominance (01o and Bourguet 199% Connalion and
Cheroweth 2008), in sddition 1o those mentioned abowve. More—
e, roltiveitine species seem to be the most apprapriate modets
for adgressing the intriguing interplay beraeen different adapta-
fiomis bo s=ssemality, including the interaction betaeen plastic and
kemahle responses to pericdical ernviranmertal stressors.

Frait flies are partculady informative madeds in sagsonality
studies, The population size of varous Drosophila species has long
been known ta fuctuate during a year (Goddschmidt et al. 1955
Prakash and Heddy 1575, Later studies have alse shown seasonal
oscillation in several impomant Finess-related phenotypic tradts,
inchiding desiccation tolerance (Mckenzie and Parsons 1374
Farkash et al 2001; Aggarwal e al. 2073), the sctivity of metabalic
enxymes (Knibb 1R8] Me-history tais, resistance T0 heat, cold
and starvation (Behernan or al 2015] and innate immunity
[Behrinan o1 al 23181 In a recent extensive genarme-wide analysis,
Bergland &t al, (2014]) wdentified hundeeds of 5HPs whode
frequency oscillates among seasans; the authars related thern to
variation in adaptwe phenotypic traits, fest af all cold- and
stamvation 1alerance,

I contrast o stress Eolerance and ofher hiness-relaied traitsg
considered in the above-menthoned studies, changes In recombl-
natlen have never been studied i the context of seasonal
adaptation, to the best of cur knowiedoe. Typically, recomblnation
does not dieectly affem the sunvival of the individual Hovweves, ft
does affact the diversity of s progeny and, theseby, the genetle
structure of the whele population in the next generation. This
suggests that wariation @ recombination can be adaptive (Kol
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The COVIERY pandemic has wreaked uhpl‘ﬂtﬂd&l‘!.li'd societal  hawvoe
warldwide, The Infected individuals may present mild bo severs -'-}’II'IP-h
s, with neady 20% of the comfirmed p;-ltin.-nﬁ rmpaEr_rr] 1-’-‘1_!
slgnificant complications, including multi-organ failure. Acute respiratary
disiress lnpused by SARS-CoV-2 largely results from an aggravated cyto-
ki storm and deregulated immune response. The furkhead box O H:-tu:n-.rﬂl]l
tmapecription factons ane feported 1o play a significant role 1n_rna|:11_mnmg
nommdl ool physivlogy by regulating survival, apoptos:s, oddative
sbivss, developmaent and maturation of T and B iymphnq't-f!*::, secretion of
inflammatory cytukines, b, We propose a potent an H-inflammmatory
approach based en activation of the Foxdl) as an atbractive !.‘|:_|'BIE'E]|" against
Hae suavae] eomanavirag, This regime will be focused on restoring redioo: and
Inflarsmatory homeostasis along with repalr of the damaged tssue, acti-
vation of lymphocyte effector and memory cells. Repurposng F-:ID
activalrs a5 n mwans bo alleviate the inflammatory burst following
SARS-CaV-2 infectlon can prove lrirensely valuable in the ongoing pan-
demile and provide a rellable groundwork for ensiching our repertoire of
antiviral modalities for any such complication in the future. Altogethes,
our roview highlights the possible efficacy of FosO sctivation as a mowal
arsenal for clinkcal management of COVID-19,

1. Introduction

The severe acube mespiratory syndmme commavirus 2 [SARS-CoV-2) has
wreaked havoe scross the giobe since s emergence in late 2019 [I). The
spread of the toronavirus disease pushed the World Health Organization
(WHEN bo dockare COVID-1Y & warldwide pardemidc, Froved to be exception-
ally monlagious with a curent basic repmduction mumber (Hg) of
approximately 3, thi= global catastrophe demands immediate and adequate
pdtention [2]. Estimotes clearly state that at least 60-80% of & given population
fs fnlling prey bo the grosp of this pandemic, with high fatalifes. We have
already witiessed a mpkd downward spiralling of health sectors across all
nations with multiple countries filing to accommodate the soaring number
of cases. However, the far-neaching impacts of this calamity on other aspects
of civilization, such as economy, are beyond cur comprehension, The clinical
manifesiations of DOVID-1% appear mibld in most of those infeded; bowever,
nearly 20% of the potlents suffer from more severe symploms, Indueding
acyke m—.q_':i.-r._ulul}' ditriss qmlh:n'u:. Heplse whock and EyElETie failure. This
often culminates b the deatly of the patiend, Althowgh physicians have been
tryhigg vl various modes of treatment, clinical management of this dissase
s priowarily symiptomatic,

Thie Farklueand B O (Fos) subfamily of tmnscription factors has boen oies
cidated fo play eritical functions in pulmonary homeostasis apart from. their
frvalvenvend in varioos cellular Bochemleal fonctions (31 Thir importance in
miabitainbng monnal dung physiolegy B highlighted by the appearance of

© 21 The disthors. Tublinhed by the Boyal Sodety under fhe temy of e Cmative Commam Afritufisn
Lkeme hntgutmation oermisnt arg Romseuby (0, whith poenits gremuricied e, peovidedl the ofging
darther el wpure am (edied,
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L. major apo-acyl carrier protein forms ordered aggregates due to an W

exposed phenylalanine, while phosphopantetheine inhibits aggregation w—

in the holo-form
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L mnjsr acyl carrier prolein JACP) & & mbachondrial protein. imvakved in (e acid binsynibesis, The proteis iy
caprzased a5 an apo-preigin, and gos-rran sl ly modified ac Ser 37 by 3 4'-Phosphopantedeinyd iranafer-
ase. Crystal sivuevere ol s apa-hormsalihe prdein ae gl 5.5 s eus & foer el basdie fold, fypical of A0S
Vervey, opeees lormering Che pill 10500, it undengoes J condora oo al ransiion fram o-hali o f-sheet. and dis
plaws aimykoad like propeios. When bt fora fewe dags o reom femperabure af ehispl L the pradein Toees Blwils,

i etwind A Decesakey JI5

Tyl i eesvad foorn 23 Pty 2021
fax epned 27 Tebnadry 2021
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i et visibhe under Transmdasion electron microsoopy (TEM | Using an approach combining MR, bioghysscal beche
iyl Larrier piEn miguey, ard mhapenesls, wie hoee ddemificd o Mhe aesidoe presesn om helix |1 ol ACT, llable {or by change
L. wrvign Mhosphopamcihe silagion of LACE, af mutalion of M 45 el corresponding residue in E col SO {methio-

it nine), shows derass thie conlermanions chunge. Conversely, substlbation of methionie 44 of £ cafi ACP with a
ITurphpaniei manylaion henylalisise, causes eabuanoed ThT bindng, Thow, we demonstrale the unique propecty of an exposcd Fhe in

Ayl induging, and phephopastetheme in inhibiling amylcidogenesis. Taken togecher, our shady adds L mejkr dod
camier proce oo the lies af ACPs chat 201 & phl pesmes.

02021 Elsevier BAL AT rights regemved

1. Intrpluction

Acyl carsier provein (AL W 8 small scdie protein, Lat playd a cens
tral ridie ity Lhe biveynthesis of facly acids [ 1], polyketides [ 2,31 oliposac.
cluaricles 4|, Loxins {5, ipoic acid |6}, non-ribasamal peptid e, signaling
factars [T} ere. ACFS anvolved m fatty acid biasyathesis [FAS] have
been well shadied and characterized. In the fype | Eatty acid synthesis
pathweay, &8 Masmodivm falciparim, ol spEnach, L major and eu-
karyatic milachomdria, malliple eneymes catalyze different reaciions
and ACI pwists a5 an indepengenl prodesn, In the ivpe | pashway,
found iy the opvosod of eukaryotes, ACP exists as an integral domalis of
ame large, sngle. multidamain, mulitfanctional fatly acid synihase
{FA&]). 3 540 -kDa complex, each domain catalyzing a specilic reactior.
Yeast and CWM proup of bacterla {Corymebacieria, Mioolacieria and
Hocardial also have & Type | FAS, and their ACP comprises two
subilomaing, an ACP dosnala dd 4 structaral damain, bath participat-
ing in the formation of a large 1|'.1|"r|:l:.I1.!|rd 2.6 MDa comaplex |91 De-
spite ibe sireciural and organizational differences, ACH from different
argapisms can be pwapped, and arz recognized as a suhstrate im vive

v o reipending uthar,
- i rese e os ikl g | B, Suradd |,
! Feu B auelsn s horew msual goninbetion,

lefipm s Mlllllllbij.lgﬁ'm MFLIR2Es
DF1-8 1 W0 300 Uiy ¥, A rigghin Frenrved

by marcognate FAS enzymes [10) These absereations highlight the
cammanality in the structures of ACP, and the high level of sequerce
canservation in belix I cruclal for ADP ingeraciian,

ACF is gwpressed 25 0 Jpo-protein, and past-Lranslationally
madified to the hoda-farm by the covalent attachment of a Coereyme
A denived  phosphopancetheine  mobety, catalysed by 4-
Fhosphopanieihelnyl transferase [11], The acyl chain cavalently 21-
taches io the free SH-group of the phosphopantetheine anm, by 4
thinester linkage. A h)ﬂl‘ll!l;.lhl!l:lit caviiy in the ACP prodects the Bength-
ering oyl chains from the bydraphife eavisonment, and shugles it
Ehe catalytic sete ol Taly acid syrihesls engymes during biosynibiesis
The caviity opens a8 the top, near the amine- terminas of helix b, through
which the acyl chaim enters. An 1 redidue 21 the bonam af the caninyg i+
crucial for guiding the acyl chasn 1o the base |12 ). Upen interaction with
FAS enzymes, the 4'-phosphopanietheine moiety, song with the sol
chain is fransferred from the hydrophobic caviey of ACT to the active
site cleft of the paruner enzyme, by a ‘thain Aipping mechanism’ |13,
Desplie 3 wery similar laasynibetic mechanism. {he final producis of
farty acid synthesis vary: in . eoli Cyg g €gan Conays, in P, fkipamen,
Ciae g 3 Ty b plants Cop . Cop . Cppy dre Sormed [ 14,15]

Structurally, ACF |5 a four hefix bundle lald, comprising three magor
helices; helix § antipaealiel 1o helices 8 and IV, 2nd & 355 helix 11, which
connects helix 11 and IV, The helices enclose a Bexibile hydrophobic



Bithvihin, isspeinn gvel | osdabiop fd MTATR PIEDGS

L e FE TR
i e L

Cabiloisni Jlwia jiviilladale il ©

Infectlon, Genetles and Evolution

TR PR T PEU LIRS T L

——— T —

[EEIE TE L ITE T e

Hesewrely oy

Inhibition of ABCG2 elflux pumps renders the Myeobaeterium tuberculosis -
hiding In mesenchymal stem cells responsive Lo antiblotie treatment
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1. Ddrodistboi

Thee Bt gagatlise TH elicamnitlisen st peg e, resulling in the emergerce of drug resithance AIFBINS, pofes o seriou
praddin i i e of e Bacase, |Yanker, imesgaanier il e worhl’® populstion i Hnfecied wild doemoat M.ib,
widkeli cresten @ lifathnn eisk of Priscilvatlos ML Bas & remerinhle endesey o escape Lhe bosf immune res
wpssais D il I wnomveiilonal nlehes, Beeen) sudies have shomn (hn) tone-msvow meseachymal nes
Frells (I B0 vt e o i prservisr of {hp puatheges mnd hiove [een sugpestod b keep theas beyund the feach
ul gt 119 ibvikgs, Db (Bds iy, war liaer shomin (hsd &b [mleees anil grows teside HM-MSCH and were unre-
sprmeaber i e and I deug iilanipleln aml bnleeld whes mmpered S (R piiogen residing imdde THP-L
mipenpl s 1w Dodiler sdwowin (sl e ADRCAT eMiux powgs of e BA-MSCY wive uFrﬂu'md upan
rapiserr #i1 B, which may ba the costritselng fciur for the aniibistic uncespunslviness of the bacterla
lnnlile e velln, Subariirnily, [ e shosn (hal dabibdilon of ABOCY efflun pumgs along with sdmisberatios
of antbT il Ied i pen A essid susoepuibilliy resd cunsequently an enhinsel hifling of te .0 Inzlde BM-
5L, Thewe finilliga fur flie fire gl show i (e 800 values of sl TH drugs Incroass many fold B the 8
i reabdbng b 1M B0 s coniparod e M6 realiding dreide macropbages nnd tse invalvemest of ABGGE efflux
b B nhiln plenimenin Sor giudy sibaine g tan dhese AM-MSC8 ooes a3 o useful niche for 8 gk wheres
ibey ein sirvlen by eeeaplng the melbdoele amault that een b misfbused bo dhe best ABCOR efflux pumps.
lahitiulng fhesn effus punps pen be e atmct ve pdjusciive chemsthernpy fo eliminaze the bactern from s
precertiva nlcha,

nE——

heem shown bo recrult MECs nrxl suppoess the T-lymphocyte responses at
(s wbie ol Imfectlan O ap s ie i e o, 2000000 18 was demonstrated that

Thee curtent dacrnnllierapeat e regimen 8 exiremcly effcctive ngnlnt
the susceplible Mpeebmcterbun palberenfosls (MLik), hweser, 110 res
gqulres n lengthy duratlon of slindikmtne o compleiely eflmdnnge tbe
ieterlal hunlen. Oee of (e prascn for & Ioeger daresdbon of anll-TH
iy sdinbnlstrstion v o rench wrdous Inmeeklubar niches whera
bncterin may survive/datenily present o insy hida la the cells lmpers
whives an the o tBan off drugs. Recest sndies conducied by D el nl, have
shiivm thanl WD miny eacapo dhe Dast e respoased iy hiding inslde
ihe e o poesenc hyennl steen eells (18- MESCR) (o, ei sl HlR
Thie evhlencs of the presence of mesenchymnl dlem cella ae tbe e of
fnfceitan by Roghevanshd e ok primnrily showel the Involvernent of
these sbeen cetls o TH (R leanalsi ei il ST Theae eells hl'."lrll M.k
evnile the hust lmmanlty sad esfaldlih 0 seccesahel infectlon, AL hay

M. th pom marvlve bn DM-8508, [0 a nen-replicating, dormant But viable
giabe §loe vt 20} Ding et al, could recover viakle hacieria from
L2 Ar-MISCE froms Infecied mlee by employing mowse melel of
dontsal T Iafeeibon b8 well 08 feom T treated Enddviduals that were
soccesslvely dingnemed s TBfree (a0 ol 20010 Addidonadly,
Nepmer ot nl. demaonstrnied bt nmibldoric cregeent codild eliminae 1he
tineserinl harden from lungs ueal apéeen of infected nnimats but coald nat
clene Lhe bogsorin from Bong marrow, which were present majorly in the
mn:nm‘]l}n‘l.‘ﬂ aleid eell populadun suggesting them to be an antlblotlic
nrurctlve nlche. howewer, the underlying mechanise was mol andes-
wieen] i ol ol SE0EAD, Subserwontly, Garhyan ef al, have looked
ineo this phenomenan in dinienl nrd preclinboal evaluations nnd vall-
dated that TH treted patienty have vishle bacteria resding |8 the

Abtvevinidang b0, Mprobasenios dubernionl; BM-BMEC, bone marmow slerlvel mesemchymal stem eells; M52, mesenchymal siem eells,
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Multiple putative methemoglobin reductases in C. reinhardrii may Lt

support enzymatic functions for its multiple hemoglobins
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The uhizquitous nature of hemoglobica, their presence In vt ple forms and bov cefular expneTsion @ oganisma
sugEdsls allermativve physiologcal Tuncoions of hemogiobios in addidon e ooygen rangpon 2 Soraes. Frerms
reiarch has proposed enzymark Aanczice of hemagfobing usch 25 nitrc axice dhoeepenaes, momes et e and
Byt rowy larmine recluntase . in all thete @ nrymacis Petionrs, Sorios Fernooss formed hemorisbin b mooremed mils-
ric forrn o reconversion ! fersic (o fermms thieugh reducTion funers & uicler & for imesrTgarion, The modd

e alga L remhardi contains mubiphe ghelrios o is thas e xprcted (o Funee rmulitisde pozative rethermogiols nedoe-
Al hemagiosins and reduriase E3ses b0 augmenl thee phyiclogical Fesgtions of the novel Berregloberl [ B repard, three puaatier metheoo
Methemagiobin redection R0t reducta et 2 e dgal hermog ebing wrre churaifetiied Oor resolis sy Bt e denifes porarss
Pl Ty o e e g i el ulasts cin reduce alzal meifemaeziobing in 4 nonspecfic mannes wonder B IS oo i,

Enzyeme kinelics of twe potalive methemoziobm reductaes, with methemoglobiag 25 sstsaraess and i iTo
anslyis weppont inleracion berwern the bemoglobion and the rwo eduETion R o oha obsereed
i wim Dur eveisigation on algal methernogiobin reductases encerping this valible Sesmiteg of nenc oods
wilh 1be newly dizcovered hemogiobing o ensewe thew phiiolegical rebovanoe. with midople hermoiobens
profubly necessitatiog the presence of midoiple medutase,

€T Bsevier BV, AJD Sy nesevest

" L. Introduction BEurcprotectie agemt in neurodegenerative dssases [56] One of e
ot widehy arcepreg eodes of hemaghobins in planm and bect=rial cefs
k= mitric axide (MO scavenging | 3.7- 1] Nimc cide i an Erponans s5-

rialing free radical that can ac1 25 2 potenitiall i oo cels beyond 2 o

GClobins are heme-cantaining proleing with a charscterisie three-
fimensional singtune conaining alpha-helical ghobin Gald 1], Hema-

Flokins are kmowen ta be attached covalently to the prosthetic graup
b & conserved histidire residue and have the ability o bind axygen
and other gaseous Hgands resersibdy. The oxygen transpart [mnctan is
considered as one al the most distincly undersiood physiclogicad role
of hemnpakobins, Ipcreased gencme sequence infonmarion kas revealed
that hemoglehins ane gresend in all farms of lite [ 2], The whiguicows na-
ture of hemoghobins Implies thar these proneins muse have some ather
significant physaskagical Nenctian (Rt needs Nerber inves GEation,
Most of the newiy detdavered glabins do not function a8 oeygen mans-
nporers | 44], Several studies on diverse animal globing have proposed
roles of cpinglabing a5 twmor seppressors - and peuroglobans 2y

T Cimneypning uther, _
Il padirime; mmhrrl&-nhl.l.m!:hurlnﬂhlnluk

Brpe e g PO DS S b 021 00 6D
G018 000 200 vy B, A1 righis reserved.

concenirition |3} Many crganisms have evobved variows soatesies for 5O
deiaxificarion. inchuding ercymes lke NO redoctases s %0
dinxygenasss [7.02 ] Ozidetive ensymacs femotons for low abundases
bemogleben and oxidative reactions of ninosen-rontening diaoree md-
icads with hemaglobies huve been repomed earlier by many researchers
[13.04). It was hypothesized thar the blood hemogiobis myosioken
might have furctionsd a5 an enzyme wilizing bound actmvated ooovEsn
o disvRenare N0 o other mbetrated oy mecmbhes, Flra hemegiobirs re-
pared in £ oofi and yeast are known to have 2 hybrsd prot=inwiha gisken
domain perlorming the MO deoypenase mcmion, while the meduciiss do-
rrndin: helps in ik reduction of fevric o ferrs faem do rempear the reactes
oycle [7.05],

Although the novel hemoglobing back the reductase domain, ihey
showed KO diceygenase function in-virre [3.15]. Hewever, for chese
o bins 1o act &5 N0 diozygensse in vive, hey woukd need ssociarion
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EEELS 2 m healih empstropte sad @ leading catse of widetpeead moriality RCEUES ey naticn.
E::m of rvezal mﬂ. bean imercased our maderstansing of the pivorsl parthwdys and key players uf_'l"::r:
during umes dsselopment and progeession. which has enabled generation ol precisian 1I14-ﬂpemu::n r
bmproved eificery. Desphie such iremendeus advancesests in our combal againat ifuis Earal dls:aaa.-. W i) L:;
the cancer pasients inller from poor bimor- (eee servival awing oo the increased incidenee of recurrent A
Tids ks prismanily doe 10 the devebopment ol pesistance pgidsc) contemponry ANt camcer SEHICENES. Hecent
ienties hawe polrsed homseds ie involverment of the human symbiofic gut micrabion in repeiating the outcome
ol ehemocherapy and immmasatherapy. ¢ doss 5o peimarily by madkdaling the metalmlism of the drugs and hast
iresisne pespore, thereky mehiscing the efficacy and smelieating the LaRlCiny, The Inieractions beiwden the
threspeutie agenrs, micmbial commumin aadd Bl imrunicy may pravide & new avenus fee the cinical man-
spement ef eancer, In addisio, consremgon of dirtey e, pre and pymbictics has been rerognized oo confer
prteclion EEst PmoT greess and alss promobe improvied response (o drad ifiesal tumor suppressive stransgles.
Makmrslly, the e ol waripre combingonial regimes conlaining diesary supplemens that improve the gur
micrbiame k amalgamatios with comvestipaal cincer testment methads sy signifezaecly augment the
it raperatic eugetens of cancer patients kil clrcummavignte this rsiitance mechariams thal cenfesed tradickomd
e rapees. In this sevlew, we haw sanmiriced the robe of the gut mécrebiome, which & che Targeat i:h:ﬂlhl'.l aff
commeansls within the human bedy, in requlming the efficocy and (oaising of vardous existing anti- gances
theraples inchading chemathempy, immusnihesigy and swgery. Furthemmars, we have dizcremed how novel
siranapies inbegrasiteg the applicaiion of prokimics, prebéoties, synbitics and anlibintics in combnarion with the
aloremerdioned anti- eancer modubss manipulale tee gor microbio and, therefore, augerent Their 1Berapeatic
curcamie, Together, such innovative anil- imesigenic approaches may pooee highly effective i improvieg the
prognoals of canoer palsentd

i. Intreduction

digase, Hevemtheless, the Inadverient drawbacks associabed with sach
girategied siech s bnereased frequency of tumor recurrence and melas-

The World Heslth Crganization (WiS0) has established cancer a2 4
plehsd menace that clains & mamemoth number of lives each year, 1t was
responsible for 906 millian deaths in the year of 2008 alone, thus rep-
pepenting the second beading cause of moctality worldwide [1]. Crver the
past decade, persitent and hefiy effocts towands the sdvancemenis of
rreatment medlalities against cancer, such ag surgeey, chemotberapy,
radiziberapy, =munctherapy and hormosad therapy have secceeded in
impeovieg the dinieal sutcome in most individusls suffering from this

L il emerging caster drug resistance outweigh their merits. This
adversely affects e qualicy of ite and mill keeps the death ol of cancer
patients Bigh. The developmen of resisiance agaknst chemmeaherapy,
wiluich is popislarly e playved 16 nhibin the speesd of nemors, glasds ag a
major impedisenl 1o cancer treatment and mEnagement, Furthenmoo,
EROSE ANL- Cancer I:'I"II,;".I are Fumil o exesd mom- specific !;]'|21III.|'.I.P:il2i'i,!|I L1}
vriimial oelk wheress the tumor cells eventoally became resdstand fo
e, thie pating a seriows Bealih concern for the madem warld [2].

* Coorespending author at: Pepament of Biocheminry, University of Del South Campts, Benl Jmarez Bosd, Dhivils Kuss, Kew Delhl, 110021, India.
*+ Comesponding author av Depanment of Life Sciences, Centeal Uesvessiny ol Tamil Hadu, Thirusars, S10004, india,
Emal pfdrenrer bedrmil@erenacin, iimdmnilchityahon oom ], Chanmepadhyay ), ansgirannmlubo arbo (6 Hagl
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Significance of human microbiome in breast cancer: Tale of an invisible and ==

an invincible

Jatin Chadha, Deeptashree Nandi, Yama Atd, Alo Nag
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The human sasubicine is 2 mysledo weasee ol the body playing endies: mponan goles In the well-being of
12 hawi mutabadium, digestion, p.r.t|mumy.-:um=u}ﬂ Bared, It actively particpaii inthe devalopment nfa
wariviy f pathologica] candgios melading cascer. With 1he Human Microbiome Froject ndilative, mete-
g i, asid £y ins yequencing echnologies in ploce, the Last decade has wildmsed immense ex-
plarsiionz sad imstigstions on the enigmatie sassdation of breast cancer with the humas mierotiome
ibowwver, the ronnerctinn beiween the homas miciobiose al bresdr cancer remains o be explomed in griater
gtz In facs, there are several emerpng qresmiors nich s wiether e ot microbdonm conitibutes o disesss
indtiation, o is it & consegeence of the disess in an imveacably important question thie demasds a valid answer.
Hnre the microbdome ks an exremely comples commumicy, geaps fill momain an how this viud microbiad orgas
playz a rode i orchescraling breasi caocer developrsens Weverthelen, s=digdible evidenee Bom studies hos
pirgainied rhe prazence af spacific mecrabial zlements of the bresst and g to play 2 nele in governing boesst
coacar. [t s sill wndear if an alereoen in miomdeome/dypstaasis leads 1o beeast concer or s it wive verss, Though
cpecific microbial signacnres have been devectsd 1o be amociaced with wanouns breass cancer seboypes, the
sirsonire and compesiton of a core “healthy™ microbiceme is yet 10 be established. Problotcs seem 1o b2 a
promisieg anddete for ngetsd prevention and reacmens of breas cancer. Lnerestiagly, thess miepodial coms-
munities can seree 2 potertiel blomarkers for prognose, dizgnosis, and renmess of Breast cancer, therehey
Imaiting ro the rise of a completely pew e of pemonalized medicine. This review b6 homsbdo @lampl to tum-
marize the research Fedings on the buman mécrobdome and Ies selarlon b beeast cancer.

1. Chrondcles of 1he buman mleroblome

The human body is pne such sapercreahare harbouring abowt 10

dynamic changes ewer the cowrse of Efe. Speaking of the biman
milerobdoea, the fvse thing thar sparks in our minds is the got eniceofloea,
A mudtiplex of hactesia, vinses, lungi, srchaea, and small protomss re-

Faldg a3 many microbial cells as its ewn body cells (UL It may come asa
smprise o many that only 2 small proportien of our gemetic material i
imherited From our parents wiereas a gargantuan portion of our ganetic
Hieprint & achaally shared with the microbial commumilies! i other
winpds, the hibsas body succesfully hmcticos due 1o the combinml el-
Fars from aur visibhe argans and our inviglde micpeddal dwellecs, The
Mobed lasreane Pashua Lederberg tn 2000 eoined the temm “Micpobiam™
for this consoetiom of symblode smicredleen [ZL Accondingly, foe
hagmans, it ame o be knows as the “Humen Micobiome™. This
canglomerare, or more specifically, the “microbints”, constinies of the
microbial wxz associated with complex orpeninms Bke aman beings,
The haman microbiota is as mmiguee as one's fiegerpriar and uwndergoes

Camrrypanding
Dclhi, §EMIZH, Badia,
Emml paddrme: anapiesonihodiiar o (A Mgl

sy o g S R RGO s hesie, JOL0T

sides within our gut, Motahly, U exisis a deep inteplay betvween this
community ard the host mueeosal epithelial cells and immane cells in
reciprocal fashion. Microblow of the gut plays a candinal rale in multipls
tellular and metabolic functions, a few of which ischide digeston,
metabolism of bile acids, spnifesis of essential groweh fsesoce and vi-
L!.r:u'm B and K, protectan agalnss synensic infloation and expulsion of
intestins] pathogens, amd Boosting of 1 host immuns system through
activalion of immune cells [3], Is thiz manner, the microbiois maininins
hornecstaiis in the ot Howeser, distuplion in bds euiilibaium facili-
tated by repsabed courses of antibiotics, unhealthy dier stress, and
countless other factors resulis im & stage of “dyshioss”, leading 1o an
impained microbiota. Consequently, & periurbed mierobial ecosysiem

ing. awthor at: Deparimoent of Beechemistry, Unieerizy of Cells Smih Camges, Blotech Buikdisg, 2nd Floor, Besieo Jusses Road, Dheeda Kwan, Hew
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Molecular Attributes Associated With
Refolding of Inclusion Body Proteins
Using the Freeze-Thaw Method

Pripamk Singhwi*, July Varma’, Meha Panwar'?, Tahiya Gayoom Wanl®, Akansha Singh!,
M, Qudrafulizh’, Amab Chakraborty’, Ankit Sanela’, Debi B Sarkar? and
Amuiya K, Pandg

i Fratd it es Fiah Dot bwdo,  Penwinidnt of Arociwarssy @ L St

Linckaretanding the siructure-tunction of incliusion bisckss 0Bsh i the last two dacoas
ms ded g e diveoomient of seweral mild solbilization bgiers for b moroeed
rRciveny ol moactive polansg, The recently devesoned reasa-thaw-based inclusion
oy profein solubilizabon method has recevod & great desl of attentssn dus to its
simohcity arel oost-efisctiversss’ The prasent rapoet nveshigates the reproruckdity
cificknicy, ardl plavsdds mechanem of the fesre-tRaw-bassd IB sokiilization. The
el sessovery Gl la 'J.'.-Gll.!rlq:'lll:,l actie proten species of human growth hommaong
ihEH) and L-asparagnass im ber 185 in Eschercta ool and the ousty aftribules
ASRODAIE Wih e Ieeze-thaw-nased sohiazalion methoo were snakzed in detal
Thie praeeal yiggdd ol thes purified] WEH and Ledsparagnass prctem was iound 1o o arognd
T4 o 25%, reapectively, Botls puritd pratens had lurchonaly active species lower
than ihat obsensed with corrercial peoteins,. Bocfysca! ang Dicchemical anahges
revedled IRal the tormation of sohicle aggrégales was @ mopr Eretation in fhe caee
of wough [B protein ke RGH, On the other hanid, the destatdization of solt 1B prodein
oz L -asparagingse led 10 Tha poor recowery of funchanally active protein species, Ou
By provides insight into e ol o, disackainiages, and molecidar=stryciue
informalion gssociaed wilh e eeze—thaw-based solubdization method

Kapwetede: inchasion bodees, mild solubisstion melhod, Ireaze-Ihaw metsd, profem retolding, human froswih
FeFmasE. Bralain aggmgabes, L-asparapinase

INTRODUCTION

Sanee the imceplien al revrmibsiaal 1053 fow hivdimw, Fsitierdfui canld has baen ot el deed
as 4 first 10 |.'|IrI|.‘|I.l..'\L' recinnlsinam IR TR  |ugisa Bisgg LIvIy I ol -||.|l-.-.-| LI I""'"-'""':"[-'J""'-J-l
maddicatione Almast 500 ol e s e winlwant [Frastcribs in F. vl vesgiln vn vhie tormation
aof protein aggregates koo oeas i lasio bodies 1130 1. BB, angenaral, are ighly
Wiy I,"-'lrli"-il-'_‘ |1J'|'ill:.|.: lei dsjrifisin wilgilalaly Salvilvibizatiom ol ik s ligsicii [T B sl aiial
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HigB1 Toxin in Mycobacterium
tuberculosis |Is Upregulated During
Stress and Required to Establish
Infection in Guinea Pigs

Arun Sharma’t, Halpana Sagar™™, Nesrsj Kumar Chauhan', Balafi Venkalaramar,

Micthi Gupta?, Tannu Priya Gosain', Wkhil Bhatla®, Ramandeep Singh"* and

Amita Gupta®®

' Tishorouinss Fiesaanch [afarscon Tanskitinny Ml Scere @ Tachnoiogy Iiddute, Faddahod!, ook, ¢ Department
of Doty LinAsarsiny of e South G v Doy, incia, * Cenie o Innovanon i fetos Disnone Fisearct,
Eolcaton ancd framing, Mo Oy, Iedia

The exlraordinary expansion of Tomin Antitoxin (TA] modules in the genome o
Mycobactenum fubercuiosis has recebved signdficant attention over 1he last few
decades. The cumulstive evidence supgesis thal TA systems are acthaled in
response 1o slress conditions and are essential for AL fubercuinsis pathogoness.
In M fubercolasis, Fvi055-Ry1956-Av185T constiules the only Iipanite TAC (Toen
Antifoxdn Chaperang) module, In this locws, Av1955 (HigB1) encodies for the toxin and
Aw1356 (HigAl) encodes for antiloedn. Rv1957 encodes for 8 SecB-lke chapercne
that requlates HigBA1 toxin anfflcxin system by prevenling Higd degradation. Here,
wie have invastigated the physiclogical role of HigB1 toxin in stress adapiation and
pathagenssis of Mycobacienm fubercubsis. gPCH studies revealed that higBA1 s
upregulated in nuirient Fmiting condibons and upon exposure 10 levolicxacin. We
also show that tha promoter activity of higBA1 locus in M. fubercwioss is {plppGoD
dependent. We observed that HigB1 locus is non-essential for AL ubsrculosis growih
under diflerent stress condilions in i, Howevar, guinea pigs infected with higB1
deletion stran exhibied sigrficantly reduced bacterial loads and pathalogical damage
in companson o he animals infected wilh the parental strain. Transcipioms anslyss
suggested that deletion of g1 reduced the exprassion of genes imvoived in vindence,
detoxification and adapiation. The present siudy describes the mie of igB1 foxin
in M. [uberculasis physiology and highlights the imponance of hig8A1 locus during
infecticn in host fissuwes.

teriam fub h

Hepwans; Mycols A, Hg841, boxin seditoxin kecl, wirukenoe, giringent respoess

INTRODUCTION

Tuberculosis (TH), caused by Mycobadleriom febercilosts (M. fobearnions) s a major healih
cuncern amd infects nearly one-third wlibe world population, The faiduee of BUG vacine e impant
protection in adult FlﬂTqu,!iun and VIV co-infection lsas negative impact over the contmd of ghibhal
TH cases. There 5 a 5-i|'.;:1i_|'|._-=_nl| ancrease in Lhe nurber of patients infected wath the AL fubercilosin

oy Baman Wi iakSeny | wehniln TV D) 1 Pl o L e
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Computational insight into the three-dimensi?nal
structure of ADP ribosylation factor like protein 15,
a novel susceptibility gene for rheumatoid arthritis

Aditya Sharma , Manisha Sainl, Suman Kundu & B. K. Thelma
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Coping with stress: role of Arabidopsis phytoglobins in defence
against Sclerotinia sclerotiorum

Hitika Mukhi'®  + Suman Kundu® + Jagreet Kaur'

Regeivect 2 Apeil 2020/ Accepnad: 31 Sealamber 3000/ Publiched oofipe: 6 Dctaher 2030
0 Sodety for Flam Biochemisiry and Skeechnciogy 2020

Abstract
Phytoplobins (Pgbs} are multifaceted stress-responsive proteins implicated in regulating vadous physiological and siress- -
responsive pathways in plants. Previows woek has demonsirsted NO dioxygenase and peroxidase.fike activity of Ara-
hidonsts phytoglobin 3 (AHB3 ) and i potential fole in defense ngninst Solenpfinia scleroiiornum, The wark reponed here
highlights the significance of the other two classes of Arabidopsis phytoglobins (AHb] and AHB2) in response 1o 5
selerariorum. Constitutive expression of AHbI (OEAHBI) and AHb2 (OEAHbZ) conferred marginal toberance wowards 5.
seleroriorum whereas respective knockdowns {RMAI) lines displayed enhanced susceptibility, with AHb] RNAG (RNAi-1}
lines being more susceptible in comparizon te AHB2 RNAI (RNAQ-2) lines. Interestingly, transgenic lines with a simul-
tangous reduction in the transeripts of AHbI and AHB2 (RNAG-F) displayed greater disease spread in comparison o
individual knockdewn lines indicative of their additive effect. The enhanced susceptibility vpon pathogen challenge
coeretared with the elevated NO and HpO; bevels in these lines, Furthermone, detaibed struciural analysis binds towards an
altermate mechanism of NO diovyegnation by AHbs. Taken wogether, the cument investigation illustrates the NO dioxy-
genase and peroxidase.like sctivity of AHbs and highlights thear role in defense againsd slem rol pathogen 5. scleraniorum.

Keywords Anshidopsir phytoglobing - Selerotinia selerationmm - Nitrie oxide dionygenase - peroxidase

Abbreviations Intreduction

Fehs Phylaglobins

AHb  Arabidepsis phytoglobin Three classes of phytoglobin genes (Pebs) can be distin-
8] Mitrie oxids guished in plant genomes, Each class displays wnigue
RS Heactive oxygen species kinefic and structural fingerprints (Trevaskis ef al, 1997;
OE Civerexpression Waits et al. 200 L. Depending wpon the plant species, Pebs
Haid;  Hydragen peroxide. are expressed across diverse plant organs throughout all

developmental stages and display huge diversity in their
expression profiles { Husr et al. 20601, Garrocho-Villegas
et al. JXIT; Hebelstnp ot 21 2007; Bacana et al, 320y, The
presence of phytoplobin genes in metabolically active amd
stressedd lissue implicates their role in plant development as

Hactronic supplenentasy material The onlens versicon of this

article (ttps:iidoi. nrpd 10100701 3562-020-00615-3) con- well as in mediating various biotic and abiotic stress
:._1.i.|1: supplementary material, which is aveslable 1o gothe- responses possibly by h'mding o a wide variety of patenus
rized wsTs, ignnd incleding Oy, NO, H;0s e, [Hebelstrup
2 Jagreet K ef al. I007; Bmagghe et ol, 2007; Dordas 20009, Auribut=d

Ingreer @ south.du.ac.in to their high oxypen affinities fesp. class | Pgbs), phy-

teglobing have been implicated to function as Oy scav-
engers o in Oy signaling and maintain cellular redox
balance by modulsting the levels of Nitric oxide (NO)
procuced under various bioticfabiotic sress conditions
(Seregelyes and Dudits 2003).
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Review article

Functional implications of vascular endothelium in regulation of endothelial
nitric oxide synthesis to control blood pressure and cardiac functions

Gaurav Kumar , Sanjay Kumar Dey * , Suman Kundu *
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ARTICLE INFQ ARETRACT

ST The endoheles i the innermon vascular lining performing sigraficant mies all over the humas body whsle
< ;:I"' maintaining the blood presure a0 physiologieal kvels Malfosrtion of endethelaem @ this presgnized o5 8
- beomarkes linked with many vaseular disewses inchuding bt mot kmiied [o sthesomclenomia, byperbension and
iType e thrembu Aliematively, prevertion of maiothelial malfunmicning or repalting the functions o ity semoaped
Myoesdatbelinl jumciin phpsisloginal parners like endohelisd nitric onds Fpnihase can prevens the asocizssd vasmlar disseders which
LEBEE account for the highest desth ol wodwide. While many armi-hypemensive dngs ase availible commencially, s

rempreheasive desciiption of the key physiolgical roles of the endodbelien and i fequlation by sndothelal
RIENT oxhde FEnDee o vior veres i U1e nsed of g boaad 10 UnZertiisd (0 contifalion i vocular homensipss
This, in turs, wil hels in depgning new terpeutics trpeting endathelisl nitne oxide synshase or i imemcting
panren peeseal in the cellular pool This review describes the ceeiml mbe of vascular endothelium in te
regulities of ndothefal nitic caide spathise whils outlining e emerping dreg @egers present in e weico-

liture with potrecisd to Irew veseular Bisondsm mcledoy bypenenses,

. Inlroducifon

Vasrular discedess, especiilly hyperiension and refated beasn dis-
eases, hawe bewn the key desth Burden throughout che wesid 1091,
Blood wessels and Ing inrsd Bayer, known as the endothelivem, play di-
verse But key roles in it oxide (MOY synthesis, which i e reg-
nliares 1he blood pressude and vaicular fenctions s the husmen sy,
Huewewer, detrgased syrlbesis of MO can lead (o destructive patho-
physiological conditiend including oxidaive stress, hypenension and
other cardiovidcular impairments [ ] Therefore, the preventice of
enciothefial dyifuecticn, oo adwverse pathophysiological conditian, Bag
bicen 6 imajor ares of ressarch to coumier these diseaces. Proper fune-
tianing al the endatheliom may depend on the prevenison af mailreiph
pathapinsidogical of dioease condions incleding oxidative stoess,
hireeylimemia, kyperendion and mallenciion of endobslinl adire
ouile §yAlkase (eMNO5), which regulates the symihesic and makmasiac:
el HO in lthe endotbefivm [ 1. While eMNOS 5 present in vascular
endolieliven, it proper functiching can be regulsted by multipe fue-
lord spreall across smooth muscles or mycendotheliall juncyioss (MEFR).
a5 well as by warious post:translational modifications [T, ], The im-
purtance of both endothelium and eNOS & well studied, Howpver, their
intersction and mechardsm of functioead regulation in preventing (b

*Corrapesding methor,
-l addeyar; 1}

b = R undu

by R LENETE

vascular disorders bove mon yel been described adeguasely, thershy,
fimiting the investigarica of thise teo physiological pathways as tergers
fu Lreat vascular diseases. This review summarniaes (e fusctionzl robe of
the endotheliem o syeshsonizing varices physichogival funcrions in
addition o the regulased production of KO, s sdditon, it loouses o
several biomarkers that signify the onses of dysregulation i sonmsl
endothelial functloas amd several siraiegles 1o deasl with ikis in erder 1o
cumbat candivascular disssss including hyperensian

2, Vascuolar endogbeliam

Maintenance of hlesd pressure 5 ooe of the moss eoontinated ami
controlled evenss, This & in pan regalared by a negwork of arterioles
Emown = mswasce frvries. Thi esbomie nerwark fanctioms e
maincain ceflulds homeostasis consistently by endocrine. pamerise, sl
autocrine signaling cascades [°]. tn resistznce armeries, the anyomical
lecatson invcdved in melfular comminsication s ME), whers wvasgular
smooth muscle celks (WVEMOCs) and enchochelial cefly (ECx) join aach other
to ok 60 2 coordinated and Fashianabie manmer as shown in - 51
Instead of belmg juil an inacrive lining of cells, the endobsliom & a
highdy dynamit sinciure acoively involved @5 the protuciion af a

vasiety of fsttors engaged in cell adbeicn, thrombosis and
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Natural products and polymeric nanocarriers for cancer treatment:
a review
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Abstract

Cancer is oae of the most lethal discase that affects humans. Many anticancer agemts have been developed but have downsides
such ais toxicity, affoedability and limits of the administered dose. Alternatively, natural anticancer products are proising
due 1o their non-toxic nature, Indeed, naiiral anticancer products have doubled the humin life span in pwenticth century.
Moreover, over 60% of approved deups and drus candidates against cancer are of natura] origin, Yet, natural drugs have limita-
tions such s non-specific action, low oqueous solubility ond reduced bioavailability, These limitations can be circumvented
by delivering drugs wsing polymenc nanocarriers. For instance, polylactic acid and polylactic=co-glyealic acid have been
used as carriers in (he medical Geld for o very bong time, About 20 products based on these polymers have been approved
by (b Food and Drug Administration and Europenn Medicine. Polymeric nanocarriers are versatile and have potential to
meet setual challenges in the delivery of natural prodocts for cancer treatment, Here we review natural products in freating
cancer wilh focus on polymeric nanocarriers.

Keywords Natural product - Biodegradable polymer - Nanoparticle - Nanocarrier - Cancer - Poly (lactic acid)-poly {lactide-

co-piyoolic acid) « Chemotherapy

Introduction

Cancer has been the one of the magor faal disease claming
abenut | oin every 6 deaths occurring globally, In the year
R an estimated 9.6 million lives wers lost due to can-
cof About 70 of these deaths occurred in low and middie
income countries (WHO nd). B is marked by deregulated
cell growth foeming a tumoral mass. The capability of new
blood vessel Formation not only provides them with con-
tinued oxygen and nutrient supply but also grant cancer its
dreaded melasiastic potential feading W to further spread
in odhier sitcs of the body witimately culminating in death.
Chematherapy has been the most successful choice for treat-
ment of cancers. It 15 based on targeting abnormal cancer
cells but unfortupately also damages healthy cells of the

=4 Amulya K. Panda
urmilya @ niiec.in

' Product Developisnt Call, Natianul Institute
of Immunndoagy. Aoena A=l A6 Marg, Mew Delhd |I0ET.
India

! Departiment of Blochkemisiry, University of Delht Sauth
Caimpus, Mew DeBhi 110021, Indiu

basdy (Dranhier e al, 2012; Perer-Herrero and Fermandez-
Medarde 2015). In the past few years, the use of natural
products with anlicencer properlics has gained much apgpre-
ciation. Their natural oigin, relatively non-toxic nature 2nd
pleiotropic effects have been largely responsible for this
artention. A wide variety of notural products like epigal-
locatechin gatlate, curcumin, resveratrol and many others
have been investigated for their anticancer action. About 6 in
L0 drugs approved and pre-new drug application candidates
against cancer are from a natural product or derived from
them (Demain and Yaishoay 200 1), However, most of them
face challenges due 1o Jow solubility, stability, poor perme-
ability and with approximately 40% of 1he new chemical
entily emerging against cancer being lipophilic {(Arora and
Iaglan 2001 6; Siddiqui and Sanna 2016; Behera and Padhi
2200,

The application of synthetic poalymeric nanoearriers for
cncer chemotherapy has drown a lot of attention in the sci-
entific communily. Polymers like poly lactic acid or poly
lnctide-co-glveolide have a long been used in bicmedical
applicitions {Frazza and Schmitt 1971: O'Hagan and Singh
2003}, They are approved by Food and Drag Administration
as well o5 European Medical Agency {Danhier et al, 200 2)
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Abstract: COVIER19 novel commavirus {G W diseasr cousaed by e aciuired resprratory sydronue
(SARSRCoV-2 manifests severe kethal respisatiry iliness in humans amd has necenily develiped it a
worldwide pandemic. The lack of effective teatment strategy and vaccines seainst thar SARS-CoV-2
poscs @ Lhreat to human health, An extremely bigh infection rate and ulti-organ secondary
infection within a shart period of time makes this views rore dindly and chiallenging for therapoutic
mlerventions. Despite high sequence similarity and utilization of commin hist-cell teceplor, bumnan
Aangislinsin-comverting enzyme-2 (ACE2) for vinus entey, SARS-CoV-2 is much mare infectious than
SARS-CoV. Structure-based sequence comnparison of the N-terminal domain (NTD) of {he sprik
protein of Middle East respiratory syndrome (MERSECoV, SARS-CoV, and SARS-CoVe2 fllusirate
three divergent hiop regions in SARS-CoV-2, which is neminkscent of MERS-CoV siabwside bineding
pockils. Comparative binding analysis with hist sislisides revealed conformational fexibilisy of
AARSCoV-2 divergent iop regions o accommodate diverse glycan-rich sialisides. Thise by
differences with SARS-CoV and similarily with MERS-CoV suggesd an evolutionary adaptation of
SARS-CoV-2 spike glycoprotein reciprocal interaction with host surface sialisidos to infoct host cefls
wikh wide Hssue bropism. !

Kevwords: SARS-Colf-2; H-l!nﬂi_r}nt_#min;spih- glycoprotein; MERS-CoV

L Introduction

Multiple mmnavlmsﬁ_ﬂ:‘n‘h’l'am kisvern Lo cavse infection in humans of which p-cormnavinis
farnily members, namely sevirs acquired respiratory syndrome ($ARS)-CoV, Middle East respiratory
syndrome (MERS}CoV, aﬁg&_{rﬂenlly SARS-CoV-2 putbreak is a serious theeal to the public health and
has infected over? million people inchuding over #0000 deaths worldwide with a lateney period of
314 days [1]. Recently, the World Health Orgzanization (WHO) officially declared the COVIL- 19 novel
COTUnavVinis dﬁﬂg{:‘aﬁdh} SARS-CoV-2) a global pandemic. SARSCoV-2 is a positive-sirand
KA virus andllﬁm{u\l’ and MERS-CoV, attacks the lower respiratory system, cavsing acube
T[&p|ﬁlﬂr’fﬂﬁ[ﬂ%ﬁiﬁl}#ﬂaﬁ$ [:Il Recenl repirrts s grest thal SARS-CoV.2 also fangets multiple organ
1.],1.hpmﬁ.‘||k@llﬁgﬁirﬁ;k@_@_gamulnlﬂuml systemn, and central nervous system [ 1-5]. The rapid
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ARTICLE IHF@Q ABETRACT
Ammite Alsioey: o 0 Lar and felevant Famectinn for cyanchactenal hemogickin {Synschurysris Bh) is anaerchic ni-
] S036 ne populiar and felesant proposed ofa

bribe reciuctase f vive, During such rediction rectioe, the hexacoardinared heme fron atom of Syekh |5 ealdized
froen the ferrees (F2™ ) 1o ferric {Fe**) state and prevent darmage By limitiog che concentration of Lo metak-
nlites siech as mirrite, Inoonder co perform chess functores e, the e o T o mechanism thas comeerts mac-

Reretoed in sevised fom 15 june 2000
Acrrpreed 21 Jue 3030

PR el e B tiwe Bt 2-SymHb back pa the active Fe* 2-5pmHE 1o sccompiish the nimits reductaie lone S H"E- Wit et 3
JhTu-:: rognate redocize protein ﬁ:-r.'a.mh:q'rn' rum-u]-:ﬂr-. I-||11i|.1!! car r-tﬁ.h:r_d‘lf fe* YSymiib 1o Fe® -5_'.II'IH|:l._l'I1UI
Spiwrhucyith besenglebin lendting 4 mapport to the proposed nimite reductass function This reductase isalso able m reduce pentacoc dinste
eramloben reductae Hiss such a5 sy globen B wich lower affminy compared to hexacoordingte Sy, T sites model of reductase
Cbywdrodi poarmide dend rogenass prtlein-cyannhactenal hermoglohin complex revealed thar the heme actve site of His Bors the cacalyrlc conrer
Flawnitennesg baken of the reductase protein and several aming adds in the iserface ingeracts nonecovalenily thas Cvariag ther in-
Ferric leghemmginbin redortass teraction. Cherall, oar in vitrs stody provides the basie Exevdacion far the eederstanding of the specfic maleoalar
mizchanism of acten and inkeraction of the Synib reductase protein, which seed to be ipvestgated in furtber

SErall
i 2020 Bt B AN righas peserved.
1. Introdaction and myoghobin (&b} and lrom baccerial ard furgal flavelemogioling

The extensive anahrsis of hemoglobing in the genomes [ram the
three kingdoms of fife rewealsd that the proménent functian of ghabins
{s emrymatic m pagure | 1], The reversible O3 binding of mammalien
myogiobin and hemoglobin was achieved by extensiee dirversification
of the enzymacie fanctions of the hemeglobing to permit oxygen Socage
and transpo, respeonively 2], Most importarady, their fncions remaim
an enigrna thowgh variows peeces of evidences have naled ouk the ay-
gen starage and transpor fundtion which are commaonly sssociated
with hersagbalang, [t bas been assumed based on numerous Teparts
that hemeglabing can perfarm varlous funddon by indudng confooma-
tian changes upan |zpand Binding which indudes detection, scavenging.
and detnaification of O and Oy - derived species {eg, MO and GO} (3]

Qe fancran that has gained pepulanty aver the pears is the nitric
aade (N0 scavenging and nitrite related chemistres TR been well
dessuimenoed that all herneprobeins can react with B0, pne of the earfiest
and imporant faction of hemog lobins, Phsiological evidences of NO
reaction with hemoglabing have come fpom blocd hemoglobin (Hb}

# Corespandisg suthsr ai: Deparsmen] of Bischimiviry, Uesve ricy of DeinE Sowh
Coamipres, Hew Dl 1IDOZE, India
E-red] mbonmr i e Sondoliseutdhugos in | S Fundu)
LAl ) i premsily woriing of Natoosd By Lretinss, Nildona Ieinies of Heal, Beiheud
RADN PDESE LISA

hitpe idmang 0 1076 afslemac 008314
AN -BT300G 220 Daevier BV, All rghes reserved

[FHEs), which significantly expanded aur understanding of the reaction
al MO with hemaglohins (4-7] Kinetie maurements demanstrated
thar eell-free hemaghabin i able 1o react with NO <1000 times faster
comparsd po REC-encapsulated Hh, highlighting the N0 scavenging
Nanction ol hemoglobin [EL In REC:, endothelwm-derved MO reacts
with axyhemaglabin (axyHb, Fe?*0;Hb) to form methemoglobin
[metHb, Fe* * ) and mitrate {MO7 ), therehy [imiging the besvanailabiling
af KO i the vascular compartment. Globins related in such function
wioald be rapidly eacidized requiting the presence of eognate reductises
to reduce them back to the fermous fomm

Symechocyshs Hb [SymHb) is a hexatonndinae memiber of truncated
hemaglobin family and displays hexamordination in both the deaxy-
gerated ferrous and ferms states [3-111 Hargrove et al, [12] reparted
that SynHb exhibis comples biphasic ligand binding kinetics compared
Lo monophasic ligand binding kinetics of M o¢ leghemoglobin. Subse-
gquently, the novel glabin was crgstallized and its three-dimensianal
structure in presence and absence of ligand was salved [13], HMR struc-
ture af the globin was also sobved | 14), Such structures demonsirated
ligand-induced conformational change in SynHb & unprecedented in
ghobén superfamily. HiST17 [H16) that covalently assockated 1o heme
vinyl group was discovered and investigated. The three His linkages to
heme were unigue for SynHb F15-171 Varioes functlons lhave been
assigresd to-cyamehaterial Hb, bt solid assigniment of k2 physialogical
raile remaing slusive [18-20] The funcrions vary from reversible binding
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Stability and Folding of the Unusually Stable
Hemoglobin from Synechocystis is Subtly Optimized
and Dependent on the Key Heme Pocket Residues
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Abstract

Aims: The aim ol our Sudy is bo urdersiand tha biophysical traits that govern the stability and felding
af Synechorystis hemoglobin a uriique cyanobacteriat globin that displays unusual traits not
abzersed inany of the ciher alobing discavered so far,

Background: For the past few decades, classical hemaglabing such as veriebrate hermogliobin and
mycgiobin Rawve been enensively studied ta unravel the stability and folding mechanisms of
hemoglabins, Haowaver, the sxpanding wealth of hemaglohing identified in all ke Forms with noved
propertes, like heme coordination chemistry and glabin fold, howve added complexity and challenges
to the understanding of hemogloban sabafity, which has not been adequately addressed, Hera, we
explonad the unique truncated and hesacoordinate hemaglabin from the freshwater cyarabactenum
Hmethorysts sp FOC 603 kmgwn a1 "Synechedystiz hamaglobin (3], The “thres histidines®
lirkages to hems are novel 1o this pancbactanal hemoglobin

Objective: Mutational sfudies were ermployad 10 decipher the residues witlin the hemes pocket that
dictate the stability and folding of SynHb.

Mathods: Site-directed mutants of SynHb werg genarated and anabyzed using & repertoina of
spectrososest and calonmetric toaks

Results: The results revealed that the heme was stably astocated to the pratein under all denaturing
conditions with His1 1T playing the anchanng rale. The studies ako highlighted the pouibiling of
exictence of 8 "malien glila” like mtermediate st acidic pH n this eacEptionally thermostabla
glokin. Rig117 and other key residues in the heme pocket play an ifidispensatlie rale in Impartirg
sgnifecant polypeptide stabifity

Canclusion: Syrechocystis hemaogloben presents an impartant made system for investigations of
praten felding and siability s general. The berme pocket residuas influenesd the folding ang sahility
of SynHE in & very subbie and specific manner and may have been optimized lo make this Hb the
most stable known as of date, Other; The knowledge gained herely about the influance of hema
pockel armens acid sate dhaing on stability and expression i currently being nilized to imorave the
statslity of recomisnant human Hbs for efficient use as oxygen delivery vehides

Keywords: folding, hexacoordinate truncated bamaoglobin; mosten globule; sita-dirsctad fraitaganesis:
atability; synachocystis hermoglobin
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|BC ARTICLE

Unraveling the role of the transcriptional regulator VirS in
low pH-induced responses of Mycobacterium tuberculosis
and identification of VirS inhibitors

R lar puthcason Aucest 14, 2008, and in egwisod By, by 17, 2000 Pulbabad Pagieey in Fross, May 24, 2009, DCH 101074 BATIB0053E

Swati Singh'', Mikita Goswami', Anll K. Tyagl' "%, and Garima Khare''

From the *Departaent of Bigchemisiry, University of Delli South Campus, Berito Juarez Rood, New Deily 1710021, India and S
Gobind Singh indraprastha University, Sector 16-C, Dwarka, New Delfi 110078, Indle

Frfined bre Clwis Whitliekd

[he ability of Mycobeereriion tubervdosds o respond and
adapt to variens stresses such as onygeafnitropgen radicals and
low pH Inside macrophages i8 ceitical for i persisience of this
human pathogen inside (5 host, We liave previously sliown that
an AraliNylS-type transcoptional regolator, VieSs, which is
indueed inlow pEl, is invoelved in resmad elbing the architectire ol
the beicterial cell envelopee. However, ow Viek inllucnces pene
expression to cosrdinate these pH responses remains unclear.,
Heve, nshing a penetic iosensor ol oo plasmic pH, we demonstrate
that Virk i vequired for the mtracellubar pH awiolenance in
risponse to acidic stress and inside acidified mﬂ:u.ph:'ur:. Fuig-
thermare, we abserved that Vird plays an imiportant rale in biock-
iing phagsssinal-lysosomal fusions, Transcrptomics experiments
wevenbed that Vies alfects the espression of genes encoling meta-
holic enzymes, coll-wall envelops: protebns, offlsc pamps, len Laons-
porters, detoxilication enzymes, and tronscriptional regalators
expregsed wmler low-pH stress, Employing electrophoretic maobil-
ity-shift assays, DMNA fosdprinting, and o silféco analysis, we klenti-
ed @ DA sequeenee do whilch %irS hinds and I-;-q.' resddaes b Yirs
required for its inberaction with DMAC A signifscant rode of Virh in
M. prberenfosis survival in aslverse conditions saggested it a5 a
patentialantb-myosbocterial dag target, To thntend, we klentifed
WirS dnliibitons b a virual scoeens the top hit compounds Bnhildted
its DA -linding activity ansd alse ML mberciless growih e i
and Inside macrophages Qur findings establish that VieS mediates
Al serbercadvgls responses to acidic stress and identify Virs-inhib-
iting compoands that may form the basis for developing more
effective anti-mycobacterial agents.

This workwas supponed by Depanment of Dictechng lagy, Govermment of Indla,
Gegrd BTANCOERS0SD (1o B, K. T.); Deparveny of Scence and Techrclogy,
Gereerrrant of Ingia, 1T Boss Feliowship SRELICE-FR2005 koA K. T) and
Depanment of Sotechnolagy, Govermment of indis, lnovatse Young Bia-
technologist Aveprd BTS00 3-5 jo G, KL The mabors declare thet
thay hae nocoaniliog of inferest with the commants of this aniels,

The mweraareay dota have been depackied o the GO detabase and are avaiable
wnder accessiom 10 QST 18508,

This artlce containg Tables 51-56, Figs. $1-53, and Excel Sheet X1
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Mycolactorisern tubercilosis is known to resist the acidic
stress cncountered in macrophages and multiply in these hos-
Lile muﬁ:mus, ]'mwr.wr, the mochanisms for its surdval in
ocidic eonditions are poerdy understood, There are a fow genes
that have been implicated in acid resistance in M. faberculoals,
wltlch [nclude soelne protease Rv3a? 1o, the OmpATb operon,
anel @ putative megnesium tronsparter, MgtC (1-3). A trans-
poson mutant of Bv3671c was shown to be impaired in the
maintendnce af ntrabacterial pH under acdic conditions, sug-
pesting it invalvement in the acid resistance (1), OmpATh, an
acid-responsive porin, was shown o be Involved in the adapta-
tien to acidic environment by mediating secretion of ammaonia;
however, its role was considered to be redundant, as kneckout
of OmpATE did net Influence the viculence of the pathogen
in mice (2, 4). M. tabercalosis lacking Mgt a putative mag-
nesium transporter, wos found to be attenuated for growth
under mild acidic conditions ae low Mg' " (3). Apart from
M. buberculosis, acid resistance hos also been shown o be
important for other bacteria, such as Helicobacter pylori,
which colonizes in the human stomach, having an acidic
envirenment; Streploceccas presrnoniae; and pathogenic
etrains of Esclrerichia coli and Salmorella enterica. Studies
have shown the involvement of a few proteins in the acld
reaistanee of these bacteria that include urease and ExbD in
H. pylori, Gad proteins, and FF,-ATPase in E coli and
Mg® " transporter in Salwonells (5-9Y.

WirS (Rv3082c) of M, tiberculosis belonps to the AraC family
of transcriptional regulators (10, 11). VirS ia present divergently
upstream of an acid-inducible operon termed the smiymA
aperon, which comprises of seven genes (Ry30E3-Rv3089)
{12 The transcription of the mwmd operon under acidic strees
has been earlier shown to be regulated by Virs, which itself is
regelated by acidic pH {12}, Studies demonstrated that the virs
mytant of M, fubercnlonls exhibited altered cell-wall structure,
alvered mycolic acid content. defective intramacrophage sur-
vival, and reduced hematopgenous dissemination dx sive (13,
Imiportantly, verS expression was induced during chronic and
reactivation phases of murine tuberculosis, implicating VirS in
peralstence and reactivotion of tuberculosis {14), Despite (hese
tindings, mechanisms of how Virs exerts 113 inflleence on gene
expression to elcit the response of M, fubercidosiz under acid
atresd femain uncharacterized.

Here, our study has delineated the contrilbation of YirS in
acid stress and how it mediates it influence on gene exprossion
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Site-specific phosphorylation of villin remodels the actin
cytoskeleton to regulate Sendai viral glycoprotein-

mediated membrane fusion
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Identification of novel interaction between Promyelocytic Leukemia
protein and human Alteration/Deficiency in Activation 3 coactivator

and its role in DNA damage response

vaibhav (hand' - Pradeep Singh Cheema' - Yama Atri’ - Deeplashree Handi' - Puneet Sharma' - Neha Jaiswal" -

Ringe John' - Shwata Aggarwal' - Alo Nag'
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Abstract

Himen AhsraionDeficiency in Activasion 3 (BADAY) is an inferesting transcripticnal coactivator adaptor progein with
pradominant nackear loczlization. Even thoach it has been shown 10 be an important mediator of diverse cellolar processce
including embrvonic development. cell cyele progression and mainienance of genomic stability, the molecular mechansms
underhing ¢ rode in apoptosis and DNA damsge response remain elosive. Our study for the first time revealed that hADAZ
exhibins punctrs mnclear patern which incerestingly colocalizes with Promyelocytic Leukemia Nuclear Bodies (PML-NBs).
W 2o provide novel evidence for the physical interction between them. which is further enhaneed following IINA damage.
Mor=over, we demonsrare thar cells expressing 2 hADA3 matant which is unable to interact with PML. displayed irnpaired
apoptois imdicating & clear role of RADAS in PML-medisted apoptosis. These findings, therefore, highlight a previously
wraprrecizied fanction of RADAS and establish its novel fanctional link with PML in provoking DNA damage response.

Eoywords PAIL - ADAZ - Cozctivatos protein - DMNA damage - Tumor suppressos

Introduction

A by Fezmnre of cellnlar ovsiems is mainlensnce of genomic
seability, which is brought abomst by several coondinated
svents incloding DNA replicztion. recombination and
repacr. il of which require proper access 10 the chroma.
tin Chrematin remodeling is an incessant event carried
on by 2 complex interplay among various proteins, which
tavoive severzl activators and co-activators to mediate
thsir fonction. One such coactivasar is the evolutionarily
conserved BADAS (Aleration/Deficiency in Activation 3)
procein which. along with ADAZ2 and GCNS (general con-
ol pon-repressed 3. acts as an essential bridge berween

Elsmrmenis sumplerneniany maseriad The onfine version of this
e thoph i g 14 DO T A3 A5 500 B - ) ol ns
sy bememny izl wihch is svailalds 1 anharized meors.
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D'-_luﬂ!.'.u.m.!'h'l_fﬂi.llmll-hﬁl
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components of hasal transcripticn machinery and Histone
Acctyl Transferases (HATS) (Hortuchi et al. 1995; Mirza
el al, 2002 Wang et al. 2008). Severul HAT complexes.
including SAGA (SPT-ADA-GCNS acetylase), STAGA
(SPT3-TAF,31-GCNSL acerylase), TFTC (TATA-binding
prodein-free TAF-cootaining complex), ATAC {AdalA con-
taining) complex have been found 1o contain hADAT a5 0
conserved componend {Gamper et al, 2009 Hardy «f al,
2002; Martinez et al, 1998}, Importantly, hADAT acts as
# transcripticnal coactivator of the Twmor SUPPTEsEor pro-
teim phd and p:.r'[ll.':ip:lllts in pmﬂl"l'_'ﬂl"-assm‘:i.aled. [ictor
(FCAF) apd p30NCBP-mediated pS3 acetylation and gla-
bilization (Mag er al, 2007, Wang er al. 2001}, Addition-
ally, hADAS is responsible for transzctivation of estrogen
recepior-a (ERa) and Betino X Recepior-a (EXRa), which
are known to be targeted by high-risk homan papillomanvirus
(HPV} 16EE in Ef-driven pathogenesis (L et al. 2010, Zeng
el al. 2002y Becent waork feom oar fab highlighied the mole
of SUMOylation 10 regulation of haA DA, HPVIGES was
shown 1o acceberate SUMOylation-mediated ublgaitination
znd hence destabrlizaton of BADAJ in cervical cancer cells
{Chand e1 all, 2004}
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Peroxisome Proliferator Activated
Receptor Gamma Sensitizes
Non-small Cell Lung Carcinoma to
Gamma Irradiation Induced
Apoptosis

Simran Kaur'#, Al Nag?, Gurichialla Gangenahialii® and Kulbhushan Sharma™
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The nuchonr meoplors kNowtl 05 peroxisomo proliferaior activaled recephor gamma
HRARG) arn ipcl-acihviled ranscriplion iactors that have emerged as key regulators
al inflarnmialian, PPARG ligands have bean shown 1o have an anli-profiferative effect on
a wvaricly al canears, Thesa Igands can induce apoptosia via TPS3 (Tumor prodein phd)
ar ERK1/2 (Exiracelular signal-regulated kinases 1/2) (EFHEZ) pathways. However, 1ha
exncl mecharism & nob fmown, PRAR, & tvpe | nuclaar hormane receplor deservas
aliontion as a seleclive target for radiotherepy. Qur study examines ihe patential of
selpclve agonism of PRARG for radiation theragy n non-small call lung carcinoma
MRESOLCY W found hat the svermgarassion of PPARG protein as well as its induction
using 1ho pgonist, rosiglitazone was able Lo sliimulate radiation-induced call death in
olherwisa radic rosistanl NSOLC A54S call fne. This call death was apoptolic and was
fourd 1o Ba BaX (BCLE associated X) medated. The treatment alsa inbiited radiafion-
induced AKT (Profain Kinase B} phosphordation. inberestingly, the lonising radiation
iR} induced apopdosls was found 1o be imersely related lo TRPS3 levels, A nelatively
significant increase i the levels of radiation induced apoptosis was observed in H1799
calls (TPE3 null) under PPARG overexpression condiion furlher supporiing the imverse
rolaticnship between apoploss and TPS3 levels. The combination of PPARG agonist
and radiation was able fo induce apoplosis &t & radiation dese & which A549 and
H1298 aro redioresstant, thus confinming e potential of the combmatorial sirategy.
Taken together, PRPARG agonism was found to invigorale the radiosensitising effect and
hence its LS In combiralion wilh radiotherapy i3 expected lo enhance senstivity in
oiherwisa resistant cancer types,

Hepweords: PPARG, radissansization, MSCLEC, DAX, TPEL, Hedgehog wigasing
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A conformational switch from a closed apo- to an open holo-form equips the | L..'.‘i
acyl carrier protein for acyl chain accommodation 5
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Eawords &yl caerler procsing [ACPS) play eroelal rales In e bonymihess of farty acids, noa-ribeinmal polypeprides st
Latheeanin majer pulpierides, The taee-dimeaional B8R @racture of Leidwnonia muoier bololmACE, helonging i U fype 1
Rzl earries preasin pithweay, bas been reported previowsdy, but the stracture of (s spe-Tanes and i coadormational d:ferences with
T.T.:::p the holo-form remedn 1o be explored. Hars wa report the crystal structes of apo-LmACE (wild-rype and 5374
Famy acid Mlocyvihasti prurant) ar 204 resalicisa and compare their ke fexnres with the structurss of holo-DmACE [wild-rype) and
ke 3 wibeer iypee 11 ACPY Fram Echerichia coli and Masmedion faldperum. The eryscal siructure of apo-LmACE, which s

hamnlnpius 65 ather fypa 11 ACPs, displag sorns Ry donuctural redsresgements s compared o ks holo-stnac

fure. Contzary ™ hole-form, whech exims peedominandly 33 & monomes, (ke aps-loem &30 ag & misrure af
monemenic end dmens popalation i solubkea. In contra b the closed sruciure of apo-LmdCP, holo-LmACR
strofiure Wl cheerved [n an epen confoermation as @ result of recrgantzacion of specific helices and |oops, We
propaes thar the strucsunal chisges exhibined by LmACF oooer due wo v sachment of the phosphopantethelne
e il midy ba o prenedifile fof Bhi lnitkaras af fary sl spniseiis The movement of kells 3 oy slos play @
roke in the dismciation of belo-LmACP fom ik cognain enzymes of e FaS |1 pathway,

1. Introduwcton 15-8]. Several genomic and prolecmic approaches are required to de-
cipher the mole of fatty acld bivsynthetic pathway in the nfeccivity of
The long carbon chains of fatty acids m all arganizms are assembiled Leishmanin. Ay o frsl step towards ihis, varous Blochemical and
Im @ repeating four step sequence, catalyzed by the fatty acid synthase stractural shudies are being undertaken to uncover the Imporcenee of
[FAS) engyres (1] 04 the taao types of FAS lonown, both type L and type this pathway in Leishmonie [9,00]. Such studies would algs hawe the
I rely @ fraadl casvier protein (70=100 amino acid long), called the potental to fay the foundation for dmag discovery Snifative againgg FAS
acyl earrier proteln (ACF), o carry out the process of farty acid o combat |eighmandasit
spmthesiy [2]. ACP is the central player of the pathway as it shuttles the Leishmunte major {Lm) gename encodes for the ryps 11 FAS pathway
fabty acid indermediate eargn fimm ang spzyme to asnther in a typdeal ns reveaisd through penomie sequencing of the parssite [11]. i codes
FAS pathway [3]. These &e sl acidle protelns (Mr — 10 kDa) witk far a gngle carrier proneln, namely type [ acyl carrer procein, Lmacy,
the ability to cowalently aptach ro scyl intermediases of farty acld big-  LeACP 5 2 154 amsine ackd protein comprizing of an N-tesminal mi-
synthesis, channelling them into the snthetie pathway for their dlon-  tochondrlal sigeal sequesse. A reoenl report highlighted the key
gathon, Those faify ackds and their move complex forms play enactal stz fural featuses of 1 hale-form of the protein and emphasized on it
rales in the vieulense of protozoan parasites and their survval Inside anique inferaciion with il cognale phniph-:'pam:r.lwm:,[ Irarsferass
b mamanalien hast (4] Hence, this patbnvay has recently gained at- (FPT) [9]. BMA udies on holo-LmACE had shown that it shares a =i
tendion in Leithmania, the cautative agent of the deadly disease, leish: milar overall helical fold wypical of AT family, fmmprising three well
mandasis. The rale of this patthwiay 0 the pathogeniciry &5 net keown defined loops consecatively conrecting four helices ammanged in 2
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Kt parirady fay] e protcing (0] play oneciad reles in dhe blosymhests of Bty schls, v ribeauisal polypepiisie: anil
-'--'-!‘-'IM!:J Ll [ ) politciideds. Thie hieesdimerecioel MME siniciare ol Leldaiomii magif Bl UuAte, bebssging 10 the type 1
Ayl cirrier protrin Py, has b pogaatedd previously, tan dve stvucree o s apeelomms anil s cosfurmnton sl Qifferenees with
:':I:‘:ffr et - Eorns rerngin Lo e ospleacd. |lere wee et the crystal simveivres of dper LinACT fwtill-trpe ang] 5I78

Firty: ekl Dioyeithons mutantk ar 204 resstmion und eompace 1helr key feates with 1 stencrures of holo b (wilibipe) sl
psliz 3 other By 1DACT s frams Farhenichin ool 2o Musmadam fobopamen 1% orystal stroctore of aga D mACTE, which |s
hurr.:ll:-p:u.-n'.- 1 oxhier tvpes 11 NG, dapdaye snmie bey skhindladil ieaimngededdd dx oinguigral Do Jis lindvesiriic.
bare. Contmary fn hokelnrm, wbech esisis pradossmamly son ieaser, e opehinn exlsic as g i of
monomerie s dimene population mm sohiisi In camiedsd B Uk ¢ losed siro ivae of np-lsaddn, o LmsCH
flmuctune wik aharvel inoamonpen fonformstlen a9 n vesdt of eecrganization o speclile belleod ail anps, We
propese that the sirucoaral changes ehibised by 1saACF nevar de 0 the abinchsmes of tie plinsphepanseholnn

freth and may e a preeecgaiene for Uhe inttmlion of Gy ackl sealicals. The oot of belis 3 moy nlso play g
enke in e disocianion of ok LmnCl i s cogeate enapoes o the Fas |1 pohway,

1. Intraduction [6-5]. Severnl genomic and prodeoniic approsches are equibred 1o e
cipher fhe male of faty neid biosynthete pachwny i the nfecivity of
The long carbon chains of faty acds in all cognnisms are asemhled Leishnomeda, A= o frst siep wovands s, vietous blachemical said
in & repenting four step sequence, eatalyeed by the foap=acid symhase Amciarnl studies are being omdertaken 10 wsover the Inparianee ol
[FASY enxymes [1] OF G v 0 pes of FAS knoomn, both type [ and type this pothveay bn Leishimasia % 10), Such studies wauld also Tiave the
1 rely an a small carcier protein (PE=100 amine achd longd, calbed e posentiol ta lay the Gonidating for doag dlscovery Inbilatlve agalis TAR
acyl corrker profelm (ACPL 1o enmy out the process al oy acid to coombas lelshmamiaslz,
synthesis [2]. ACE is the central player of the pathway as i shoieles e Lridtpmimniie mujor {1m) getaiie enooles for ihe type 1 FAS patbweny
faity acid indereediate cargo from ane enzyms: o analber in o typical as revealed throvghy genome segjuenelag of the parasite [11], If coles
FAS pathway [2]. These are small acidic proteins (Mr — 10kDa) with o 51 el Carrier protein, nomely type 1 acyl carrier prosein, |mACH,
the abling te cavabenily attsch to acy] intermedistes of fatry acid ko~ LGl ds a0 150 awnbie scid preiein {‘|'|||1|-q-|.5.||':t of sn Meierminal 1
symihesiz, chanmelling them inte (ke syntetic pathway for their elon- ekl ekl mignal sequence. A neven report highlighted the key
gatlon, These fatty acids and thelr more complex formas play erueial stmcivenk featires of the Bubaform ol v pronels aml emphasizel on i1
rolet in the virulence of protogosn parksices amd their survival inside undque ineraction with is oogeate Msgplopantetielingl wansiomss
thie mameanlan kost (4], Henee, this ptbway ke recenitly gnined m- APETH 1] MMR sundics on bobo-LinaACE had shaven (115 'h shiites & -
temtion in Lelshmania, 1he casatlve agent of the dendly disease, Teishe milar everall belical fobd typical of ACI family, comprizlig three well
maniasis, The role of this pathway in the pathogenicity is not keowi dlefined Tnoqs cermecutively conmecting fonr Iwlices wrraged in a
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lonophores as Potent Anti-malarials: A Miracle in
the Making

Hipa Bharty | Aakriti Singal ', Mohsin Raza ', P C Ghesh !, Alo Nag '
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Absrract

Flasmodnem has 3 complax lile ¢yclo that spans bebtwean masquito and human. For survival and
pathagenesis it banks upon dynamic atterations in ionic rarspon across crganelle and gfasma
membrane. Being a fundamental contributar of erucial biclogical processes in parasite, ionic balanes
facilitates parasite invasion, augrmentation and ansmission. Past fow decades have witnessed
tremiencdons advancement in urderstanding the relevance of iarie Lranst in parstites. Perhaps, not
surprisingly disruption of ionic hommeostass was thought to be detnmental for paraste. Compounds
like kznophores are known to facildate onic trarspon across membrana down their ebactrochemical
gradient, Despite continuous eltort, malaria treatmaent is still 3 challenge particularly dues to the
development of resstance among parasites against existing therapeutic options. Howeves,
reparposing the exsting drogs con be advantagesus aver de nivo drug development programs in
tedrms of eodn and associated risk factors. lonophores. being used in coccidiosis have proven to be of
significance in the ireatment of exponmental models of malania, Several recent repas have
highlighted the attractive potential of ionophores such as Monensin, Maduramicin, Vabnosmein, 81,
that can act against multiple stages of mmalasial paraste's hfe ople. Improved vanety of these
medocules may help in mabgating the drag resistance problems as wall, This review is an atberngt to
geamine the relecant herafure and provide insight into the mechandsm and praspects of different
classes ol ionophores as promising anti-malanal potpourri.

Keywords: lanophare, [Gns Malana; Parasite; Plasmodium; Therageutics.
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ARTICLE INEG ABSTRACT

. The il lew dioczdis have witnessed 2 tremmdaus progres in understanding the biology of wmeed, which has

: -
Fratdl Ied 10 feve comprehensive approaches for global gree exprssion prediling and genome-wide analyss. This has
Bk halpad 12 Setvmmine meve sphisticaied prognosic and prediceive signacure markers for the prompt diagaeii
[ slaatil) and procae porvening: of caecer paleefits. 1n the search for novel eoma ke, there has bewm Furcased Emees in

T FouMl, oo ewtensively sodied Eanicipion Qe that encompames most of the hallmarks of salsmancy.
e, Foxs] Bas ememged i an imporiami mokeride

::::ﬁ: Considering the aivracilve p 1 ol ghin mulliEarioss :

Thesiipy implicated s inftimion, development and progressien of e, Bolsered with e skill s manewver che pro-
liferation signals, FauSl besiows ressiance bo eoniemporary ssti-canees dherapy a3 well. This eeview shedds ligho
o g larpe Body of lileratere that has acommulaied inrecrms peirs thas ieplies that FaaMi peoplaric ferbons
ca B aried a5 @ nosed peedictive, progaosiic and therapeutic marker e dilffenem cancers. This sseeeswmt sl
highights the ki leaees of Foxsd! chat can be efertively hamesed da maalilish FoaM as 2 srong Hosarkes
in disgrmis and Ireatmenl of cancer.

1. Introduction majos subiypes predicive, phamacedymoamsdes and progoossic (6]

The definition of & biomarker, 2 provided by (ke Natioral Cances
[restitete, designates B ofe s Béological molecala fousd in bloed, cther
Trindy Mighds, oF Disouis that B 2 Sgn of & normal or abnormal process, or
af & conditlon or disease”, inchuding cancer. A wariety of bomolscules
llke proteins, metabolites, BNA tarscripls, DNA, or epigenetic mod-
ifications of D0A hold tremendous polential as & bicmarksr [1], The
rontine methods of detecisan of 8 bicosarker aré (Brough BHopay oF
gurgical reseciicn of pativpg viskue samples, of soang son-invasive ap-
prozch, asch ag fram body Meds: Blomarkers hold 2 sgnificantly -
peoamant rabe in ke derecrion and management of patients sufferng from
cancer. The past decade has wimnessed a paramount increase in research
concerming discovery of signature hiomarkers for the identification of
individwals at Increased nsh of developing maligrency, betler prognosis
during initial diagno=s, recommending custamized systemic hemapy,
priedicting 1he poleame of (kerapy in the long fun and monicoring 1he
pregnsdicn of dizease, Few exemplany canger biomarkers conagitute of
the hussen epidermal growih fecoor resepeor 2 (HERZ) ancagene fog
breast concer [2]. mutation in v.rad murine sarcoena virad oncogens
homedog B1 (ERAF) dor melanoens | 3], the presence of a fusion berween
the echinoderm microtubufe-asnciased proteindike 4 (EMLA) gene and
the anaplastic [ympisoma kirase (ALE) gene (EML4-ALE) in leng camcer
14}, and serum PSA& for mondioning disease progression of prostde
camter (57, Cancer bicenarker can be functonalfy classified imo thres

Eoregd aldeen: alorog 12 prinilcom (A, Magl
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Predictive Biomarker provides isformarion on the plaostibiling of a re.
sponse 10 A given chersotherapeutics or treatment reglme. Phanmacs-
dynamics hiomarker reflecis the effect of & therapy on the cances pro-
liferatdan and swsent of apoprosis in mEmod cell Progeostic marker
facilitates cancer diagmosis, enables asecoment of momor mage and
monitering af cancer progression and ancicpates likely ourcame of the
ilfrese. [hae 8o concomdlant advancement in the Bedd of mobecular
hictopy, Biomsrker ressarch has reosived 2 greas stimulos An deal
binssarker For elinfeal practice mus: pomess high semsitivity, specificity,
mecessarily b accampanied with safe and easy mears of msmnmement,
prefembly nen-invasively, and improve maragemen posibilities in
canpanction with clinicapathological parametsrs. However, in realiny,
multiple biomarkers are seeded for complete screesing, diagnosie
prograosis, and predictor of the @eer pe
Mm;ﬂmmhgmum:mud:hrnnmﬁmcwnmmp-
pressor profeine have been well established as DMA-biomarkers For
example, oncogenes including K-RAS, EGFR, FGFR2 and HER2 fnen and
Tumon sugpresons sech as ps3, PTEN, p2l and pl6 bave been repoared
as binmarkers of endamerrial, lung, breas mneer, ete [7,5]. A fevw well-
establishard bicmarkers ol different cances used in clinical procuice £
mxeditin lirmes have been summarized in Table 1. Alteracioss in both
oOCOgEne v umor S resor penes can define the moderslar corme
laciom between progoosis snd clnical behavior of a pamnitulir cancer
phesctype ax shown by the accumulstion of pS3 mutast protein in

= Camme pewyidang acilesr o Deparimend of Bockamistng, lﬂ.-ir!-nl'!ﬂ.l’d!-ﬁdhmllmluﬁ;ﬂ_hﬁn,mmmmhnh&“.mn Saiia



21, Dasauni, P, Mahapatra, M., Saxenas, R, and Kundu, 5, (2018). “Refractive index of hbﬂlﬂ"ﬁ
is a potential qualitative indiestor of hemoglohin disorder in human™, Journal of Profeins
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REFRACTIVE INDEX OF BLOOD IS A POTENTIAL
OQUALITATIVE INDICATOR OF HEMOGLOBIN
DISORDER IN HUNANS
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Necrosis Driven Triglyceride
Synthesis Primes Macrophages for
Inflammation During Mycobacterium
tuberculosis Infection

Moetika Jaisirghar ™, Stanzin Dawa™T, Kaurab Siegh™*, Anarya Mamdy™,

Dilip Menan'', Burva Deepak Bhandar™, Garima Khare', Al Tyag* and

Shestal Gandatra+=
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Pumanary huberculosis (TB) exhibits granulomatous inflammation, a site of contoling
bacterid dissernination at the cost of host tiasue damage. Intrigued by the granuioma
tyoe-dependent expression of inflammatory markers in TB, wa sought to investigate
uniderying metabalke changes that dive amplication of infammaticn in TH. Harg, 'Wwa
showy an associasion of higher inflammation in necrotic granulomsas with the presence of
trighycende (TG)-rich foamy macrophages. The conspicuous absence of these mecro-
phages in solid granuomas idantified a link between the ensuing pathology and the
metabalic programming af faamy macrephages. Consistent with in viva findings, i wiro
infection of macrophages with Mycobactenum fubsrcubasiz (Mib) led to increase in TG
syrithesis only under condiions of —B0% netrosis. Genelic and pharmacologic intarven-
tior thal recluced necrosis preventad this bystander response, \We further demonstrate
that necrosis independent of MID 2o elcits the same bystandar respores in human
macrmphages. We identified a role for the human enzyme involvad in TG synithesis,
diacylglyoeral O-acyltransierase {DGAT1), in this phenomencn, The increased TG kel
in necrosis-aesociated Toamy macrophages pomated the pro-inflammatory siate of
macrophages to Infection whila silenging espressicn of diacylglycarol O-acyftransberase
(GAT1) suppressed expresgion of pro-inflammatory genes. Our data thus invoke a
rofe for slorage Ipeds in the heightened host inflammatony response during infection-
aeeociated necrosis. Our data pravide a funclicnal roks 10 macrcphage kokd droplets in
host defense and open new averues for developing host-directed therapies against TB.

Heywards: neomsts, ubsrtdasiy, macrnphage, trighrceride. iInflammatian

INTRODUCTION

Tuberculosis (TB) ks the major cause of worldwide mortality due 1o any single infectious agent
{1}. Inflammation in T plays o dual mole—anset of the innate inflammatory respense @ crucial
far the recruitment and sctivation of macrophages while dysregulation of this response leads 1o
disease exacerbution {2). The inflammatory respoase in TB also contribistes 1o tiasue necrosis and

Absbeevlatlons Mk, Mprabueteriie tdesnduis TR, bebeedubssie MO multiplicky of infecticn; B, nscmils ol wpple
mees: KWAFMS, noveonds -z b8l it s nipliagch
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Long circulatory liposomal maduramicin inhibits
the growth of Plasmodium falciparum blood
stages in culture and cures murine models of
experimental malariati

Miohsin Raza, " Hina Bharti, Aakriti Singal Alo Nag (3 * and Frahlad © Ghosh &
Fainri conbnues 10 b ame af (he deadlioy, infachious dizesses and 4 glohst heafh merace The gmer-
oonice and tpmad of drug-resistam drans of malaia passiles hooe Iether rmade he process of disease
ranzgemenl grmmer. Thus, 1hsee i & ungend resd to dentify promising antimatsrial stiesiegies that can
Larged the Bood dages as well as bock parasitn iransrission Maduramicin i one such ionophone
s=iecied oul al @ recemt goraan ¢f gamelocylocidal compounds that exhiil potent arkiplasmodial acirvity.
Hirseyer, macuramicin’s sirong hydrephoba Aaturs and sssscisbed Bodcity resiticl €3 application in
chemoaherapy To aledaie ths problem, we haee develaped a lpowomad formauliion ioaded wilh the
lenaghare maduramicin lor Uha irgaimend of chlorosquing sensitive god resistan) Plasmodium infections.
Here, W shima Bhal madhramicmn in PEGylated liposormal formulations deplayed enhanced antl plasmodial
activily ir wirt compared io Free maduramicin, Signilicanily. Naw corseciAive doses af L5 mg kg™ body
weighl of PECytated mmaciarmicin lastded ipd vesicles completety cured cerebral and chicmoguing resist -
AT i rocell of malaia wethowt any obvious foic effects and supporscesd the ey inflam oy
markers associzied wiah the prog ression of the deease. PEGylated liposomal maduramicin also awhibibed
a prodgrged plasme Cleamance rate, implying @ oreater chance of inerction snd uplake by irfected RBCs
Furthermore, we aso provide evidence thal the detrimentsl effect of Uposomal maduramicin on paRsne
Saratva i reeckated by indregued ROS generation and subsequent pemurbation ol parasite mitochandrial
membrane polenlial This stedy presents the (st repai 10 dermanstrals he potent antimalanal cifcacy of
maguamice Eposomes. 3 firslegy that hoeles promise for the deselopment of siccossiu thersoeutic
interverilicn against malaria in humars

disgnesis, and adequate treatment with anemsinin-based
combination thempy (ACTL Mefloquine, quinine and Junme-

Malariz remains a worldwide health concem, be'ini: " l:ﬂdi.ng
canse of glob| morbidity and mortadiey. The number of cases
of this infectious disease is on the rise, primarily due o high
prevalence of msistant stmins of the caosative patasite,
thereby imposing o significant health and  serio-ecconomic
Burden, ' Sartegies [or efficient rEnagement of this disease
include vector control uskng Insectscide troated bed nets, early

Flepdrnear of i bembreg Cndoeruby of Bl Soarh Comgul Seaite fuaree Baad,
s et AG0Z ), fasta C-mll: pophe e e, ensapkdfroail

Far 903 F-JDI2R0; Tel o5 f-1p-34 L7063, 280 Fasna

*Thic patnl wis fked with the 1adion Pabeinl (80e of Febraary 15, 2008, Tl
“Norwe| arrrmalarial lipeacmal faraliaion®. Irvenone Prahlad Chandn Ghosh,
Ak Map, Mobun RBaea, skl Segal and Viea Bhanti Apelicaton Humbers
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fantrine are other commenly osed antfimalartals far human
chemothermpy.! Hiwever, this parasite has developed resis-
tance againsr most of the commonly used antimalarials and
the emergence of aremisinin reslstance in malariscndemic
regions has posed a significant threat 1o disease control® ™ 10
2015, 0 malaria vaccine (RTS,S/AS04] came into Bmeliglt after
receiving a positve mesponse from the European Medicines
fgrency; however, it was moderately effective and was not e
ommendad for future we.™ In the therspy front, several doug
candidates majotly effecthe a1 the blood schizont stage are in
the j'ﬁpEHnE far clinical rrials.!? .q,dd;ilin_'un;|,1|:,r_ oontinoous
efforts are |.'ﬂ.‘||||; made to identife effective antimalarialy
emplaying a stucrure-based drug development  appmach
uskig eseential prodeing of the parasiie a5 the drug cargeq "=
For instance, farget-based sereening of compounds aginst
P faiciogrum cyelic GMP-dependent proein kinase led s ohe
identifcation of an inhibitor thae could effesiively elear the

bt MOTE B B3I 5 5 IR
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The ‘recognition helix' of the type Il Acyl Carrier Protein (ACP) utilizes
a 'ubiquitin interacting motif (UIM)' like surface to bind its partners
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PPARy-targeting Potential for Radioprotection

Seviran Kaur ' Abe Mag © . Ay KGimar Singh ', Kullshwishan Shanma ' 2

Afiiliations
PAID: XSEE406T  DO: 102 T4 358450113660 180131 105156

Abstract

Backgrownd: Peroxisomal profferaior recepior garmma (PRARY! = a class of nuclear harmane
recepnor I'a"l"lllf irvalsad i insudin sansdization, In addition, PRARy has a kay rode in the pratection
against oxidatve strecs and inflamrmation through regulation of NFkappa® levels and crodstalk with
the Mrif pathway Alsa, 15 rols m the modulation of immune response is subsstantisl

Dhjective: Radiatean-induced gxidatree stress is the sobe determanant of damage o hematopoietic,
gasiramtestinal systerm and Immone System suppressson. Uncontrolled exposurne ta nonmal cels
during radictherapy raises the demand for novel and efficient radiapratectses. In this review. we will
present an owerview of the involverment of PRARY In radiation-induced damage and inflammation with
majar ernphasic an whether PPARy can serve as a suitable radiomadification target

Conclusion: Through thes review, we haree justificd that PPARy havina both nduupnl'w::tiuu- as wells as
radiotherapeutic potential, may serve s an atiractive targed fae the development of novsl and more
effectve theraples.

Keywords: NFxappal PPARy, cancer; snflammationnitrosylation; oxidatiee stress; radiatéon.
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Biotin-tagged proteins: Reagents for efficient
ELISA-based serodiagnosis and phage display-
based affinity selection

Vaishali Verma'=, Charanpreet Kaur'2, Payal Grover™*, Amita Gupta' *, Vijay
K. Chaudhany'=*

1 Camiine |or Inrosalion ininlectious Disease Research, Educaion and Toalndng (CHOAET], Urniwersty of
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Abstract

The higr-affinity interaction between Holin and straptavidin has cpaned avemnies o using
recombinant proteins with sile-specific biotinglation 1o echieve efficien and directional
immobization, The ste-specilic bislinglation of proleins camying a 15 emino acid long Biotin
Acceptar Peplide 1ag [BAP; alse kaown as AdTag) is effecled on a specific lysine either by
co-expressing the £, col BirA enzyme in vive or by wsing purified recomisnant £ cod BirA
enzyme = the presance of ATP and bicdin it witid, In this papeer, we have designed @ T7 pro-
mater-lac cperstor-based axprassion vecior lor mapid and efficent cloning, and high-level
cylesodc expression of profteins camying a C-terminal BAP lagin £ cofwith TEV protease
cleauabla M-terminal decahistidine tag, wsetul for initisl paification. Furtharmore, a robust
fhree-slep pusfication ppeling integrated with wall-optimized protocots for TEW protease-
baied H10 tag remaoval, and recombinant Bird enzyme-based site-specific In v bictimda-
{ion s described fo cbtain Fghly pure blotingtated proleins. Most mmpofantly, the paper derm-
onstrates supeion sensitvilies inindirect ELISA wah directional and efficient immabilization
of biofin-tagged proleing on seplavidin-coated surfaces In comparison (o passive immobib-
zation. The use of bictin-lagged proteins ihrough spedlic immab@zation also aflows mona
afficiant selaction of binders lrom a phage-displayed mabe aniibody librany. In sddiicn, lor
bath these applications, specific immuobilizafion fequinss much kess amount of prolein as
compared ko passive immaobilzalion and can be easity muliiplexed. The sirmplified sirabegy
daseribed hara forthe producton of Righly pure biotin-tagged proteins will Bed uss in numer-
ous applications, includng Inose, which may requine immobilizalion of mutiple proteins
simultanaously on a solid suraca, 3

Introduction

Ower the last bwo decades, specific and efficient capture of bictin-tagged profeins on streptavi-
din surface by virtue of extremely high-affinity interaction has found use in a diverse range of

P OME | retpes, e e 0TS oormal penn 0191315 Jaruaey 23, 2018
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Identification of Mycobacterium tuberculosis
BioA inhibitors by using structure-based virtual
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Background: 7, 8-Diaminopelargoric acid synthase (BioA ), 28 enzyme of betan imymibeis
pathway, is a well-known promisieg crget for anti-teberoaler drug developmes.

Methaods: Iz this stud, stracturr-ased simisl screening was employed agains the 20t 8ile
of Bic to identify new chemical eogitics for Biod inhshinion and top renking eompoonds W
evatusied for their ability to inhib#t Biod enryematic actviey,

Resubts: Seven compounds inhibited BioA cozymatic activiry by greater tham 6% & 100 pig L
with s polent compounds being AJS, A35 and 485, displaying 10, vahees of 1045 peiml
(289400, 3336 piml (55,16 p) and 39. 17 gmlL (114,52 pM), respective . Compounds
A6 and A35 inhibiied Mycubarteriue ruberruloris (M. aoberoulosis | growth with MIC,, of
20 pg'mL and 50 p'ml. respectively, wheress compousd A6 exbibited refatively wik
inhihition of M mabercinesir growsh (83 % iahibmon @ 200 pp'ml ). Cormpoed AGS eanrged
as the mast potes compowsd idonlifiod in oef study th indibnzd Bios enzymatic activity s
gromih of the pathogen and posscssad dg-like propetics

Conelusion Cher study has sdemtifiad a frw kit medossles agaans W rbereadons Bip tha
can act as potenzial @ndidstes lor Ao development off e asti-nudeenler theraperic
agents.

Keywords: Mycobaceriem auberculaen, BoA, virmal soeendng. drag discovery

Introduction

Myrobacreriuvm twherculosis (M fubermdosis], the etinlosical apent of uberenlosis
{TE). has been threatening mankind for millennia and is amongst the deadlies diseaces
in the workd." The remarkable capacity of this pathogen 1o evade the host immune
responses makes it a successiul and difficult pathegen. The oumen chemotherzpy is
a maultidrug regimen consisting of rifampicin, isoniazid, pyrazinamids and elhambn.
tal that reqaires 6-9 months to schisve high care ratzs. Cerreotly available standard
treatment of TB has a peor compliance due to prolonged ireatment duration resulting
in the emcrgense of multhdnag-resisam and exreamely drog-resistaet steins ™ Henee,
there 1= &n urgent need te improve the ereatment by identifying new chemical entitics
wilh potent activitees apaina M, rmberenfosis,

Biotim 13 an essenbal cofactor required for faity acid meabolism, amina acid
biosyothesis and glucensogenesis.' M. fuberculasis harbors four necessany genes,
mamely, bioF, Mod, bioD and bioS, which encods enzymes required for the biosvn-
thesis of bistin from pimeloyl-CoA,** The second step of brotin bepgvmibesis pathiway
is catalyzed by 7, 2-diaminopelargonic acid symihase (BipA ), a pyvridoxal-5 -phesphate

Eradl anlnag@iosh duscin, ; Tl

vl BT abaa ga n (FLP)-dependent amineiransferzse, which is 2 crucial enzyme involved in the
e ———————— i, Deeloprment wed Thiragpy 200811 10651073 lo&s
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A combination of docking and cheminformatics
approaches for the identification of inhibitors
against 4' phosphopantetheinyl transferase of
Mycobacterium tuberculosis¥

W) Chack for n.p::tua_l

R PR B CUPF TS B

Ciie vy AEC A, 2050, 8. 128

Akshay Rohilla, 52 Garima Khare @™ and Anil K. Tyagi €&

4' Prasphopantetngirgl tansferase PpiT] 5 irvalved in post trensiaticnal modification by camyng out
phosphopantetheingation of protens in ron-ribosoms] peptide syrthesis and polphetide Smifess
patweays of venmus onganisme. PptT wis recently shown to be crucial for the survial 35 well as
petsistenca of Mycabacteium faberculosiz M db) in mmece model thus demorsirating A o b an
altractive drug target. By emplmying Autedock 4.2 and Glide, we virtually screened the filtered NC| library
sgainst the actve site of PRT and out of the 205 melecules tested i wiro, 13 mokcules exhibited
patent enyme ichigition with Kgg = 10 pg mi™, Further evaluation of the molecuies against 1he in wiro
groih of M th repused in the dentification of == corrpourds that exhibibed inhibsition of both eneyme
actwity a5 wel as M. ih growih, Subseguently, 3 chaminformatics based structune similanty approsch k=d
b the idenlification of 5 analegues of P52 [ICs = 225 pg mi™" and MiCsy = 7.5 pg mi™") with 0y =
1 i mil~? cherety estabiching M. -glethyl -4 -12-mstFydgquinolin-B-sipropane-1 3-diamine &5 ong of te
potant mhibikony scaffoles of PpsT. The mhibitors wene further evalusted for (heir MECon values a5 wel a3
CybcAomicily 03l varkus mammatan ool lines, PS-40 (HEC-I2655%), an analogus of P-52, emerged
a5 @ potent inhibfiory moleculs which eshibited an Css of 0,25 g mi™, MICy of 10 pg mi~! and
negligible cylotomchy wih a selectiviy index =10 against twee mamimalian cell Ines testedl Thus, ow
shady idertified potert infiitory scaffolds against &' phosphoparetheirgd ramsferase of M e an
impartant dring target of M. b,

Hecetved 11Eh Octobier 2017
Agsapted &xh December 2017
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4" Phosphopantetheinyladon 15 an important post trans-
lational modification prevalent in organisms ranging from
bacteria to bumans. It is responsible for the activation of
progrins belonging te fatty acid synthases, polyketide mthagses

1. Introduction

Atpeobacterium  tuberculosis (M. th), the causstive agent of
ruberculosis, killed 1.4 million people in the year 2005 world-

wide with an additional 0.4 million peaple that were co infected
with HIV." These massive numbers highlight the high rate of
morbidity and moctality caused by tubereulosis worldwide.”
Although, an effective chemotherapeatic regimen for drug
suseeptible TE and o recently discovered drug bedaquiline for
multi drug resistance (MDRTE] are available, the number of
patients suffering from drug susceptible as well as drug resis-
gant farens of M. ik is ever (pcreasing. ™" Thus, the need to A the
drug pipeline with as many new scaffolds with distinct mech-
gnizme of action cannot be overemphasized in order to curtail
this deadly disease.

*Dypartment of Bochrmistny, Unieertind of B (4 Sputh Campas, B Joane Riod,
N Dol 118000, Bl Fomad aniipifiumni sescin perina i i ne.
it P =4@-3 f-RPISTRE el 911 1341 190 +R1-TR31 130

*Trn Gebing Singh fodvapeiriun Unianmine Sertar 8-, Duwarks, Nine Delhi FIMIPS,
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and non-ribosomal peptide synthazses*™ In the caze of myveo-
bacteria, 4 phosphopantetheinylation i5 8 post tmanslation
madification that bmmensely contibutes o the survival and
vimbence of the pathogen as this modification converts inactive
ape forms of preteing to active hole (phosphopaneecheinylated)
forme of proteins involved in impomant pathwayvs of AL dh,
These pathways are involved in the formation of mycolic acid (A
key cell wall component of mycobacteria), fatty acids, myco-
bactins and carboxympeobacting (slderophores), Mycobacteria
encodes two bpes of ransferases, AcpS type tnsferase that
actlvates the proteing belonging o Ffaty acld synthase (Fos)
systems'® and Sfp ype translerase (PpT) that actlvates type-1
polvketide synthases® and pon-ribogomal peptids synthases ™
By constructing knockouts in worious mycobacterial and eor-
¥rebacterial species, Chalut ef ol demonstrated thae thess o
profeing ate non-tedundant and they activate distinet sabset of
proteins,” Their study also exhibited that both AcpS and PptT
individually are essential for the viability of M. smegmariz,”

poEr Time o New ey oF g Tl
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[onophores as Potent Anti-malarials: A Miracle in the Making

Hina Hhani, Aakrin Sinpal, Mohsin Raza, I.C, Ghosh and Alo i"-l:lg'
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ANTIE L misTRHY

Pavsiasml Supgimdii, mai
Faviel taplomka 37, 1aR
Aacapinad 1 hbdes B] JYFE

fefal
AT P Ean gl wowsatid o P 2 LD

Absrract: Plisemodiam has a corsples life cycle thst spans berween mosquits and hums, For survival
el patheagenesis it hamks wpon dynamic alieratians in enic Transpar acms organelie sl plasma mem-
hfsse. Fring 8 fusdsmenial conti®ines of encisl bicbogical processes in parasite, ponic halince faeil-
lates paraste anwaseon, aupsmentaison and ireesmission. Pas few decades hive wilngssed temendous
advancement m ussderaanding the relevance of lorie transil i parasises. Perhaps, not surprizingly, dis-
Fuptivn of ionic homesstass was thought 1@ be detimental far parasice. Campniends |ike icnophiees are
kmawn 1 fagilitale jonic wranspon scross membrane dows their sleesrochemical gradient. Deespite con-
tmsitis elfurt, malaria trestment s il a challengs partoalarly due o the developmend of resinence
SEUNE paasites spsinsd existing thesapeuls aptions. However, repurpesing the exsting drugs can be
advantigemsy over de nove drug devefopment programs in lerms of cosl and associated risk facioos.
Jomaphues, beimg used i edeeidiosis have proven b be of significance in ihe tresmmen of experimental
meadels af malari. Several recent repors have highlighted the stiractive potemial of lonopheres sach 2=
Monessin, Muduremicin, Valinomycin, efc. (51 can act against multiple styees of malarial parazite’s
I cyele, Bnproved variety of these molecales may help & miligatmg the drug resistasce problems as
woell. This review is am snempl 10 examine the relevand lismtare and provide insight dnto the mechanism

and prospecs of difTerent classes of inopbones a5 promising asti-mslaris] potpoam.

Keywords: lonaphone, Malaria, Parssise, lons, Masmodium, Therapeutics,

LISTROBUCTION

Malariz is & [ife-threatening infectious disease caused by
the parasiies of the genws Phasmodiom. Presently, thene are
five strains of Plasmedicm that are known 10 casse malaria
in humans, namely P iciparum, P malarios, P vivay, P
ovile and . fmowdesi This disesse kEs been afflicling nis-
merous lurman hves since oges and has & negative effect on
humman health and Jengeviey making it one of the most seri-
ous and life-threatening malsdies. According to the available
slatistics, melaria 15 responsehle for the death of at least three
quariers of 2 million people worldwide every yearand iz the
mirEl commaon cause of serssus imported infection in non-
crdemic arcas. In 2016, 2146 million cases of malarsa swere
reponed snd 20% of cases were reporied in Africa alome,
making the conlinent most valnerable © the discase burden
loltowed by south-sast Asia that recorded 7% cases in the
same year [1]. Infants below & months were the mast sascep-
lible wwing 1o their poorly formed immune system and loss
el maternal antibodies. The prolozoan parasites are transmil-
ted moinly by the bite of an infected female mosquite be-
longing 1o the Anopheles genus.

Bubsequent fo ibe blood meal, the matile sporozoites
glide through sinuseids do iovade hopatocyies [2]. These

*Addrest cormessandense o thid suthor al the Depariment of Bischemistry,
Liniversity of Delhi Souk . Benlin hswey Road, Mew Dielhi-§ HI0Z),
Andia, Tel;, +01-F1-24 FITIGN, 24 112503; Fax: %11 1-240 15270,

Femail: slosapZ2Gigmail som
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infeetive Flasmodia reside in hepatocyles wherein they mul-
tiply 1o give rise t0 thowsands of merozoites (as a resylt of
mexual fissionfschizogony) which wlimately disseminate
mee the bloodstream, Inside the erythrocyies, these merozpi-
tes undirgo  erythrocytic schizopony o replicats, Somme
mierozoites differentiate mto mature male or female gamets-
C¥MS, causing parasde transmission by veclor mosqeitn
when it feeds on human Ylood [3]. The inception of clinical
sympioms usually accur 7-10 days pest initial mosguite bite.
Depending oa the manifestation of the symptoms, the dis-
ease can be clumsified a5 asymplomatic, wncomplicated or
severe [4]. Asymplomatic malaria i caosed by almost all
species of Plusmodium and the infected person narmally
does not manifest syenploms, In uncomglicated cases, the
mfecied person exhibits moderaie and nnnn;pﬁjﬁ: Symp-
loms such & fever, chills, diarrhoea, sweating, and nausea
efc, Severe cases are wsually due to mfection with P Jateina.
rum {less frequently by £ vivar and F. knowlesi) and s
companied by many life-threatening complicatione meluding
sEveTE anemia, organ failure, cerebral malacia, coimin, hypi-
Blyeemsa, kidney injury and edema [5]. The outcome of this
form of melaria is often fatal,

[nspite of the severs oulcames of the disease, currenily,
there exists no effective licensed vaccine agaimst malaria [6]
due 1o poor understanding about anti-malarial immunicy.
Eenetie diversity of malarial parnsite and immune correlation
of protection [7]. Pasl vears have seen an Hpstfge i res
search lawards development of anti-malarial vaccine. The
masl - exiensively tested vaccine condidme il due,
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Contrasting Function of Structured N-Terminal and
Unstructured C-Terminal Segments of Mycobacterium

tuberculosis PPE37 Protein

Javeed Ahmad 2™ Akha Farhans @ Rity Famose® Simran Kaur Arora® Alagin Srinivasan® Anil Kumar Tyagh*

Madan Mohan Babuy® Nasresn Tafar Ehteshams Seyed Ehtesham Hasnalnta®
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AEETRALY Fathogers frequently emplov echaryotic near metd (ELMbrch nerng-
Sy disordered protews (9% to periurh and hijack hoan ce=ll netaorks for a pro-
ductve infarson. Moohomene nbertulosd has & relatively high percendage of i0Ps
in F prmteeTe e sipnToante of which @ nal known. The Ayrobacierasn-spedic
FE-FFE protein family has several members wizh unusually high levels of strosmorsl
disorder and ghorderpromating AlaBly residuees. PPE3F protem, & member of this
family, cam=s an N-iemunal FPC domain capeble of oo binding, o ransmem-
Brane gomaird and & digondated Cierminal segment harboning ELMs and a aulany-
onc muclear kalzamon signal (MLS), FPESV. expressed as a furdaion of low tren
e wad clRaved by AL mberruipss proteasa into M- and C-leminal segmente A
recormsbinant -tinanal degonant [(PATN) cacsed phhﬁ[hihﬁh ard differsntizbon of
oo Tic Tor-1 celle inte CDHc DE-REGN (dendntic cefl-specific imteroeliular adhe-
srpn mobecule mrabhing nonirtagrinb-posizve semimatore dendntic cells exhibiting
high infedauiin=10 OL-10) but nealgibla 11-12 2nd ako low tumor necrosic factor ol
Eha [TNF-al secretion—an environmend sustable for maintaining tolerogenic immame
cefs The Cgernad seg et entered the macrophage nudews and duced caspase-3-
dameepans amcerpc of host oefls Mee inmenized with recoembdrant PPEITRL and
FREITH evohad frong ani-nfammasoey response. vabdating the &1 viro imimunostemas-
latery efecy Anadss of twe ko nsporse of FPESTTL and PPESTN revealed sgnifcant
Immnorsacthites in Eferent categonies of TB patients, viz pubmonary T8 iPTE} and ex-
mamndenonany TE (EPTSL vis-avis heahby conmok. These results suppon the mde of
ID7s i pedorming conlasting activives o modulae the host processes, possibly
raush meelacylar mimicny and cross talk in two spatiafly distingd hosl envinonments
swhich may Hkely 26 A0 berculors menvival and paehogenssis.

weroRTANCE  Ta hiack the human host cell machinery to enable sunival inside
rradraphages, the pathogen Aycoborteniam nrbouleis requines @ repemoie of pro-
tewns that can sumic host protein fenction and modulate host cell machinery. Hers,
we Rave thown how 3 uinghe protein can play multipte funomons and Rigxdk the hogt
zell for the bensfit of the pathogen. Full-length membrane-anchored FPEIT protein
n cleaved mio M- and C-terminal domains under iron-depleted conditioms. The
5 terminal domain faciitates the propathogen semarature tolerpgenic state of den.
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An attenuated quadruple gene mutant of Mycobacterium

tuberculosis imparts protection against tuberculosis in guinea pigs
Ritika Har Bahal'?, Shubhita Mather'*, Priyanka Chauhan'* and Anil K. Tyagi'®%

LAESTRACT

Previously we had developed a nple gene rutsnt of Mycobactenem
lubgrewiasis (MrbAmms) harbonng diuplion in three genes.
narmaly mpdpd, medpB and saph. Thoeugh vaccomabon waih
Ribssms stmain nduced proteclon @ e legs of guinea pigs,
Lhe smistart siram failed o cordrgl the hemaiogenous spread of the
challepge siram o tha spleen. Adddicnally. soculstion wilh
Aiborants resulied in soma pathological gamage 1o 1he sflegnd in
fhd eafly phase of ml=clion, In order 1o genarade & sbain Thel
CHRICOMES tha palnoligy caused by Mib tmms in spieen of quinas
pigs and contrpls dissaminalion of he challerge slrain, Adoimms
was genelcally modified by disrep@ng bisd pene o generats
Kb Amensl strain, Funher, b vl stlenuation of Mbasmsh ws
eveluated and i probecliva efficacy was sssessad against vinlen
fel. friberciasis challenge in guinea pigs. MthAmmsh mulant sirain
wag highly atenuated Tor growth and wirulence i guinea pigs
Waccination wilh Mitiammsd muland generaied significant prateciion
it Compisen b sham-immunized animats at £ ard 12 wesks past
infection in lungs and spleen of infectad Bnimals. However, the
profecion erparbed by Middmmsh was sgnificantly less @
comparnson lo BOG immunized animals. Thes stutdy indecates tha
imporsrce of sftanuated muliphs gene dalelion mulsanks of
M. fwberowipgis for generabng profeclion againsl iubanculosis.

KEY WORDS: Mulli=gene mudant, BCGE, Tuberculosis, Atenuatbon,
Auzatrophic vascmen, Beokin

INTRODUCTION

Mycodursteriimn Tehereadfosdy, e cousstive agent of bumsin
tbercubosis (T cominues 10 ke a major cause of monaliry, The
BOG vaccine provides effcctive prolecon agams severe fomms of
THE in children bt shows varable #iTicacy acam: adall pelmonary
tsbencalicas | Leadgey and Slinkhande. 20071 The differenes i
anuigenie repenoare of Wondbenewlons ol BCG leads 10 the
gn:n:r:nin:m of differem host anmume responscs which might be
respaonsible for the limited impact of BOG e comred of TB. Live
atiemuzaied vaccine fruns monee the aaresal course ol infection and

Fraard, Mow Dad 110C70, Inda, “Guns Gotwng Sngh Incimpzasths Unneessy,
Eactor 152, Dwarea, Haw Dl 110670, inga
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maintain 3 balance between anenuation and immuEnoscnkcity.
Sevem] ottenested mioznts of A rwherclods have been tested as
TH vaccine #mms, only fow are abd: w0 seneraie protection
equinalemt o BOG such as the pan OO, cnll, prol and tplDd
nntants of 8 tebercwdosis  (Sambasdsmanhy ocb al, 2002;
Senardne el al, 2007: Smath et al. 2000k Stmins sach as
Ahedfeanl ) and  AlenfSpaad ) demonstrted  megliphle
muluplication 6 mowse  organs, vel  genemlsd  protection
cquivalen so BCG (Sambandamunhy ¢t al, 2005 Sampsan
et al. 2004 On the conmary, their prosonvpe Atvxd and Alenld
strains failsd to reduce the bocillary load as much = BCG
(Homizlus ot gl 2000; Pavelka et ol., 20603 ). Thoosh the anenuaced
A reberculecrs stramns such as MTEVAS (Adbues o al. 20135
Selans 1 al., 2004; Spertiai et al,, 30050 and Vo AsigH (Kaushal
ot al., 20013} kave shown promizing resules. the success mibe of TR
vacging in clinical trials is bow (Tamers e al.. HO03) Thos, novel
srains with mew combinations of gens del=hons need 1o be
evalualed for their potential as vaccine againg TH.

We had previowsly constructed a mple gene mutant of
AL webarendosis (MibAmoes ), having deletions in 2enes encoding
fir phnsphatases agpged. mpip 8 and sap A that ore invobved i bost-
pabopen interaction (Bzch et al, 2008; Chavhan ot al, 2003;
Viergne en ol 2004; Zhow e al., 2000} The mutant Mk Amms
idemonsimied bacillary prowth in the spleens of pomea pizs al
4 weeks post-intmdermal administration slong with concomizant
paibelopical damase w splecn (Chavhan o al, 2003 Funher,
animals vaccinated with MWebdmms penemaled a sustasnable and
supcnior protection as compared e BOG dn longs Hewever,
Moy was emable o0 cootml] hematopenous disscmination
of chillsnee strain 1o spleen with no sipnificant differsnce  From
sham-immunized animals (Chashan et al,, 2003),

In aeder 1o overcome the patholemy eawsed by Aihdmms during
the early phase of mfecion. and io generaie a strain thal controls
dissemination of challenge stmn, Vb Amms strin was modafied
I geoenwe an aoseiwophic msant by dismipiing biod  gene
pvalved i basdin hinsymthesis (Anwood and Walloee, 3002
Becken, 1007 Knowles, 1989; Tonz ot al. 2014; Mann o al,
2003, I013k Several swdies have demonstrated essentiality of
biaed for survival of mycobaciena i Keer o1 al.. 2 Sassetietal
2003, Woong Park et al. 20010 We have carlicr reported th
disruption of biad waders M. irbercarlosis severely atienuated for
growth and virulence in puinea pip along with pegligible
granulemaous pathalogy (Kar et ol 200 7). lmmunisation wicth
Mibdbiod impared sipnificant profection in lungs amsd spleen
when compared to sham-immimized animals demonstrting 2n
efficient control vver the dissemination of infecting strain to the
spheen (Kar et al.. 20071 In this stndy, we genersiad a quaduple
gene mulant | Web dmmodd by disrupting Sied pene in Wik dmms
strain. Further, we cvaluaiad ie vive stepuotion and sssessed the
procctive efficacy of Wb Asmrb azainst vienlent M frbercalosi
challenge m guinea pigs,
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A combinatorial approach for robust transgene
delivery and targeted expression in mammary gland
for generating biotherapeutics in milk, bypassing
germline gene integration
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Abhstract

T g iune e the il of trancrenic Tamedl aamals afies g gostoeliecbve systemn for
Arodutreyg theraneubics. Hoapss Transgsneciy, mobarmed aramab o mot gnly curmberiome but alss
roombeet ik B Eatental fagard by geories g mtegratien, due Loomiermplsens causerd oy the
Eramugare in thd fatess gercene Saaidinn gl gere adegration, we aee delivesd buffalo [5-
b e ater e frivgenecnyteuek eatrapgeer noaeosees daen iy i el alkoglang
Freesughy eetreductal neduisge delasry Weosames swere neneeatal Iram guritied Sendai viral
s nfatie, cofilamit heman it aeursrmemaiste [N and Diion acton [F peoteins on surlace
ethE Y rnnzemes wheh rinate membirane teann devaidd of ang viral roclie aods. Inradoelal
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