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TAK1 mediates convergence of cellular signals for death and survival
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i|tlf::,,".tecrkinase l. a MApK kinase kinase rarrriry scrine rrrreonine kinasc has bcen ir,plicatecl in rcgulatirrg diverse

rarrge of cellulir. pr'ocesses that include enrbryonic c!"ttlopn'c'rt' dill'ercntiatiorr' at is and

.l.AK I along with its binding partlrers'l'All l,'l'AB2 ancl 'l'Al)3 clisplays a ctltrtplcx pat that in

cr.ossrillk with nrajor signaling. pathwnys including iir. c-.1u, N-tcrrlinal kinasc (JN nd I-k

conrplex (lKK) involvc,r ir r,r,ririrrring cctlular.c,'r,nritnrcnts lbr dcatlr ancl sur'ival' ighlig

orchestrates r.egLr rat ion of e nergy rrorrreostasis v ra A M r)K and its c nrcrgi.g r.rc in in tl.e ncing 
'r'l'otl(-' 

I put hway to rcg'Lrlate

clcath or survival in tandcnt'

Keywords Apoptosis ' Autophagy ' Cytokinc ' ltrllaultrlattlt'y ' Snlad

TAK1, a multifunctional kinase rc!,.ulittc a widc alriry of (lownstlealn celltrlirr rcsponses l )'

i, il. Vtriorrs hrrlnchcs ol'MAP kinase pathr'vays including

the extracellLrlar sigtnal regulltccl kinase (tirk) % l t'')l' p3tt

MAPK ll(). I 11. c'Jun N-l'crminal kirrasc (JNK) Ill' I ]l'

phosplratittylinositol-3-kinitsc/AK't' pathwly I l'l' | -r I and

Rlru-lik,: (lll'['asc I I ('r, l'7 | signLrling pathways arc inclutlcd

irnrong. thc S nrati i rl<Jepentlen t path rT'ays.'f C I r-ll-tct i vated

t<inasi: t (l'AK l) hus cnlcrged as an indispensahlc signal-

ing molecule in Smad-inclependcnt'16p-p-induced signal-

inii pntt.r*ryr.'l'AKl is also a primc upstrcatrt molcculc in

-f i;f t-p f indtrcecl expl'cssroll ol' fibroncctin an<l typc I colla-

g.rn uiu a<:tivation ol MKK'l-JNK itrrd MKK3-p-18 signaling

piitllvuys Icspcctivcly I IS lol'
'l'n K l. a sct'int:/thrcottil.tc kinasc' rvirs lirsl clist:ovctt:tl

as a trctrtllet'ol'thc MAI'K kinasc kinasc (MAl)-lK) lunl-

ity.non,,.,tl.rsMAP3KT.antlisactivateclby'l'GIr-ptllll'
't'lf f t i* atr cxtcnsivcly cxpt'cssecl kinase' which' as the

nantt: itnplit:s. was origitrally spottr:<J irs tt 'l'Glill-ltctivirtcd

.,,rr'r,, l-1.1.:'\1. In irclditiort tt.r'''t-1;-l)l"l'Al<l cittt bc acti'

Yrtctl t,y vari0rrs 0l lrcr sti ulu I i t:tlcot.ttllirssi ttg I i popolysttc-

,:lraritlcs ll l, l- pro'inllrtllllllator)/ cytokirrcs likc interlctrkin

(ll.)- I li5l, tttttror n()crosls l'actttr ('l'N[)-tr llh I lrtd t:nvi-

rour.ttctttal strcss ll7l. 'l'AK I was tlriginally rccogtnizetl as a

kinasq in thc'lCIr-[) pathway hy cotttlllcnrcntatioll und rcs-

cuc ol' MAt'KK tl.tutatlt ol' ycast' 
-l'AK I has bccn iilcntifietl

hy a cl)NA library scrccnrng itncl llrotcin-lragnlcnt t-'onlplc-

nrerrttrtiorl assay itl ycast lirr its t'crtclcncy to strbstitutc lor the

MAI'}KKK Stcllp in the ycast phcrorttonc-inducccl MAPK

{-:1 Sabrecna Aashaq
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Eukaryotic initiation factor 4E (elF4E): A recap of the cap-binding protein
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Abstract

Eukaryotic initiation factor 4E (elF4E), a funclarnental effector arrcl rate limiting elerrent of proteirr synthesis, tlinds the 7-methylguanosine

cap at rhe 5,end of eukaryotic rnessenger RNA (mRNA) specifically as a constituent of elF4F translation initiation complex thus facilitating

the recruitrxent of mRNA to the ribosomes. Tlris review focusses on the enS,ag,ement of signals contril:r,rtitrg to Erowth factor originated

rrraxirn ancl their role in the activation of elF4E to achieve a collective influence on cellular Srowth, wirh a key focus on conjuring vital

processes like protein synthesis. The review invites corrsiderable interest in elev.rting the appeal of elF4E beyond its role in regul.rting

translarion viz a viz cancer genesis, attributecl to its phosphorylation state that inrproves the prospect for che gr owth of the cancerous

cell. This review highlights the latest studies tl.rat have envisioned to targ,et these patl-rways and ultim.rtely the trar'lsl.rtiDnal rrracl-rinery for

therapeutic intervention. The review also brings forwarcl the prospect of elF4E to act as a converging junctltre for signaling pathways like

rnTOR/Pl3K and Mnk/MAPK to promo[e [urnorigenesis.

I'he authors declare that there is t'to cot'tflict oF interests
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Eul<aryotic Initiation Factor 4E (elF4E) sequestratioll mediates 4E-BP1

response to rap"rnrycin

Asiya Batool, Sheikh Tahir Ma.ieed, Sabreerta

Nadienr Nazir, [(hurshid lqbal Andrabi *
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ARTICLE INFO ABSTRACT

Thc cap cle ltcntlcnt Lr,Itslntion irr itiation is a t ightlv (onlrollc(l ;:roccss r,'[ ct-:opcr.rtivc [('l t'].1ry colnPlcx lbrrn.rtion bV 4ll-

til) | , cll.4L and rltc 5' cap of cLrk,uyofic nrllNA iD rc\ponsc t() cuvirouDrettt.tl cucs lil(c Sltrcosc, lltlrricllts alld glo\ /tll

l'actorlcvclsBascdorrtltc\^/cll-(lesctil)e(l clicclsol ntl()RCl,r.tl).lntycincorttplcxrlrt4li-B[)l pltrrsl:horylati0rts,it is

gcncrally.rcccptc(l tl).1t ral)atiljicin is a global rrrlribitr-rr ol cap-(lcpcl)(lcilt ttattslatiott \.'Vt' havc prcvioLrsly showll tll.rI

tlt.lr tIe I ()S-l)e.lirrg anrirto tcrnrirrrl dorrtairr ol S(il( I is strlticierrt to I L'lieve tlle t allatnycirt tesistaltce o['1E-Bl) I ns

TOS(lclctcdvarianLsol SGI(t .rclivcor irtacLivc'$,iLhrL-ll.lr(l tostil(lactivitVfailocl Lol)rirrgJbollLrtlicl ol 4F-nPl rcsis-

t.lttcc t() tnpJntycirr Wc also show that lhc tcciptocnl inactiv.ttion ofS6K) by allturdarlcc o[4[-B['1 gcrs accottlplisltctl

onlywithiIactl0Srtrotililrrhel)loteit) lhel:ht.ll)lesentedirrtlrisstudyiclerrtifiesell-4Earl(l llotR.]ptol asacellr.tlat

l.tct.or rcsl)o1sil)[' to rr..y.Lrlatc raltanrycin scnsrlrvrlV 0l zlF-lil) | suqgcstttlg thaL tlrc l)hospholVl.ltroll tlVllalnics .]lxl

rapanryL-rr scnsrl.rviLy of4F.JiPl arrtl SGKI arc rcliLll.lLcd trldt'pc:rltlcrl(ly
,r, 20lS Elscvrcr B V All ttghrs tcsetved.

Nevert lretess, il t ou r Pt't't,ious st ttrl ies,'uve ltave sltown abv-sn t.tl correla-

tion betwr'en l(,rl)tor bin(lirtq.tnrl srate of 4ll-llPl phosl>hor.ylatiotl I t0l
abrogatirrg llre rolc of'l(.ll)lor, tltotrglt patadoxit:ally arlvocate<l to l;e

the rlajor intet.rctittg parttret fot all rn-tOlt rnerliatecl phosl:hcrtylatiotls.

Tlrc'rc' is .llso J potcn tial cl iscot tttect bctrvcc t t rapa ttryci tt respottse oi 4l:-
Ul)l ancl its lrhosqrlrorylatiort tuill over [1 l-ltj]. lt is well clocttmerlted

thJt rapalnycin trcrtntt'nt al'fi'cts Scr'65 .rrtd 'l h170 tesitlucs of 4t-Ul']l
which arc lcss e ffccru.rlly phosltltorylatetl lry rlr IORC I in-vitro I l3]
whe.rers, Th137 arrrl Thr46 th;rt.rte well-iclentilied ntTORCl sites

irr vitro are rrot r.tpantycin sr'ttsitive irt vivo I l3l. Erlttallv crecliblt'w'ork

ltls rle[rorrstr.rrccl rltc urtcottvctttiottal tesl)ol)sc r:f 4[,-BPl tot'lat'ds

rapanrvcirt in p;lioru.t cclls ll7l, tttyolllasts llSl artd rlLrtintl AN'IL I I9l.
lrr adtlitiorr to tlr is, tltct (' at t' tto uttivct s.tl upi rl icrrrs r t'g,ar di ltg tllc irn-

port.rlcc ol incliviclual plrospltorylatit-rtt sitcs tltat clicr.rtc rhc rclcasc ol
clF4E [r orr 4t.-8P1.1'37 arrcl 

-l-46 phosplrorylatiorts harrc beett suggcstcd

to lr.rvc citlrcr little or' rro etlecr crn l:irrclirrg ru clF4E I I 4,2Dl \A/hilc sorrrc

str-rdies srrggest th.1tl)hospllotll.ttion of .Ser-(i5 residLre .rlorte is insttffi-
t ient lo releasr: elli4E hont 4E-ts1)1, otltttr srurlit:s highligllt rl-rat rhe srrb-

stituti(,n ol S65 aloLre cllasrit.rllv tetlttces tltr: itrtetat tiorr llv 100-[trlcl

l2 I I Moreover, in st:.t-urcltin, .r hyperlthosllholli l.ttL'cl 4[-BPl v.triant
(loes nol lelease elI4E lront 4E.-E['I [221. In,rgreenrent with this, rrre

h,rve 1;reviouslv shown th.tt 4t-BPl phosphotVl,tl-intl rs dispensable for

its binding ro elF4t []01, thetefote signifving thnt ilrPlll,rtive nlPch,r-

nislrs olher tlrarr 1>hospltor-yl.rtion at c.rrtorlical sites nright play .r possi-

ble role in regrtlating 4F.-BP1 l:indittg; to elF4E

.4rliclc histor}
Rcccivo(l l0 ScDtonrlxr 20 ltl
Roccived iI r cviscd lin n1 (i l)rccn]l)cl 20 I I
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Avarl;rblt' ortlittc l.l L)('culrllrI 20 I iJ

I(t,yt uor dv
.,IE-BP I

rlF..lf.

s6r( r

Rl;rarnvcir:
Tr nlrsl,rtrrnl

1. lntroduction

rurTOR (rnamrl.rlian t.rr-gr't oI ra pa nryr:in), a ttrenrller o1'P l3l( ( pltrlsplta-

tirlyl iuosirol-3-kinase, is.r highly conserved .ltypic.ll sel ithr l<inase lvith an

oLrtsizccl role in legulatittg rnajot cellttlar pr ocesses like hott teostasis. tlt'g.ttt-

isrnal growth artd variotts pithologicdl conditiorrs ittcludirtg catlcct', tlctllo-
rJcgencr.rtion, otrcsity ancl l'ype 2 tliabctcs Ill. Work irr tlre l.rst tlccadc

clcarly clcnrort.str.ltcs- that lr'l'OR controls pl-otcin syttthcsis thtough .r stLlll-

ning nunrber ol rlown.str'e.tt'tt t.r rgets especi.r lly 56l( l rttd 4E-EP l w'ltose ;c-
rivity is lc'gul.rterl by post-Lrilnsl.ltiort.rl trtorlilications lilte phosphorylatiorl,

irrlribitorv plotr'itts attrl pr otcolvtic clcav'.r,0;c 12,3 l.

Thc crttcrgirte picttrrc is that tlrc nctivntioll ol rltTOR col)tlil)tltes to

rhc phosphorylarion of 4E-BP1 arrd S{jl(1 by irltcr.lctirrS, tlttottglt .t tegtt-

lntor y Raptor binding Tos ntotif l 2,"l l ltowt'vt'r. tltcrt' at t' ittcortsistcttcics

irr litcracurc about tlle tt.tolccttlar ttrcch.lttisrlr tllar ullclcl lie tlle l)l ucess

Plrr.rsplrr.rrylatiorr oi n'r'l'ORCI sLtl)stratcs is sLrlljcct tu variuus

t.eedforrry.rrd .rnd teedh.rck loops tlrat ettcottll).tss hr llevottd the .se-

tluente trrrtils oleach phospltrrt')il.rtirttt site Il'i-81.4E-Bl'], beitrg rrb-

serverl.rs thr-'poirrt ttftttttt,ergtrttt't'rtIv.rtitrtrs sigrralirrg r.t.ttttlLtits, catt

be phosphnrvlaterl lty alternativt-' kinasr-s like CSI(3, Prs N4API(, ATM,

CDC2,| CDI( l, LRltl(2 eLc,; in cntt.itrnctiorr nr itlclept'trdetrt ol nlTOt{C 1

l9l, tlrerebv challenling the convelltiolral nrTORl'l[-EPl cascnde

' corrcspondi[g autl]or
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Abstract

Bioinformatics being a multidiscipllnary data-driven field has revolutionized several aspects of

life sciences research, and area of drug development through medicinal plants is no

exception, Medicinal plants have been known to ptay a major role in the primary healthcare

system of several comrnunitles across the globe since ancient times. They continue to

provide a muttitude of pharmacologically active compounds. Now, to increase the utility of

medicinal plants for drug discovery, bioinformatics plays a major role in replacing the

conventional expensive, time-consuming and sluggish methods of druE development through

high-throughput conrputational approaches. ln this chapter, we attempt to present the

comprehensive and updated summary on the role of bioinformatics in the area of medicinal

plant research through the development of plant-based drugs. We need to understand the

role of different bioinformatics approaches in medicinal ptant research as it could serve as

harbinger for the discovery of new therapeutic potential teads against various
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ARlICLEINFO ABSTRACT

Apricots are a rich sotLrce o[ Phytochelnica]s stLch as carotenoids and phenolic contpotttrds which contribtlte to

rlieir health prorroting properLies. Apricots are processe<l by several rnethocls which i,cltttle thermal treatlnert'Kcywor ls:
npr icol
ProccssirrS

Slor a8c

Phcnolic cotnpounds

Car oletroitis

Choliccl t ontpotrttds sf((licd i/l this (lrlidei

(:hloro8ctric acid (Pubchcrrr ClDt 1794427)

Neochlor oScnic acid (PubCht'rn 0ll): 5280633)

Calcchitr (Pul)(lhcnr Cll): 9l)f)4)

Kaem;rferol (l)ub(-:herr (llD: 528086i1)

Qucrcclin (l)ubChem CID: ii280:]4ll)

t)rocyanidin ll2 (PubChcrr (jlD: 122-738)

l)-ear olcne (PubChem CID; 5280489)

u-car orenc (l)uUchem C,lDt 6419725)

lJ-(ryl)toxanthin (PubChenr CID: 5281235)

ZcaxaDlhir (PrrbChenr CID: 52tt0899)

1. lutloducl.iotr

Fnrits ancl vegetables are rich irl bioactive cotlpottnds ancl oiier

Protecllon aBailtst (legellel'ative diseases ofageing, such as lleart <lisease,

iardiovascular tlisease, Alzheimer's clisease, catalacts antl several forms

of catrcer ( '; '""', t): " '\ '' i i : | ":t'i
, : ). Apricots (Pnnus armenlaca L,) are rich in

bioactive compottttds sttclr as caroteuoids and ptrenolic componnds'

Carotenoi<ls preseut irl apricots rnairlly inclnde p-carotelle, p-cryptox-

anLbin, lutein ancl y-carotetle. Phenolic characterizatiorl of the apricot

fruits shows that tlre rnajor phenolic compouncls itr tl.rese fruits are

chlorogenic acicl, neochlorogetlic acid, protocatechtlic acid, (+)-cate-

chiu, 3'-caffeoylqtrinic (or chlorogenic) acicl, (-)-epicatechiu,

rraringetrin-7-glttcositle (or pltrnin), qtlercetin-3-Sltlcosicle, qtterce-

tin-3-rhatrtrtogltrcoside (or ttttirl), and kaernpferol-3-rtttit.toslcle (!":

' Corresl>oncliug attthor.
n" Corresponcling attthor.
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).

As kr.town, the lrtlil ol'apricot besicles being collsrlme(l fi'esh is also

variety of processe(l involve clifferent

tts However, tllese thocls afiect the

lnctiollal, ntltritional ory qtlality of the

o([s lnay have a posi influence on the

stability of phytochernicals. llr frtrits ancl vegetables, phytochemicals catr

be bound in the plant cell mernbranes or exist as fiee coupotlnrls Food

processing freezing can disrupt the cell membrane

leading to brane'bouncl phytochernicals, which irr-

plies highe r'ri r! r" : "":''"', ilrrL 
" 

ri "" ')'

Cannhrg d p-caroterle and atrtloxirlant activity ol

apricots however, total pllenol colltent increased with cauning ( " r' "
,, ;). ,.,:, i:rl:.i .rr,.l 1-ir;i", ll ;'i11) '' discovefed a Slight

ir.rcrease in total phenols and antllocyanins following carlnitrg of cher'-

ries, which they attribtrted to itrcreased pheuolic extractiorl dtre to

(F n. iuasoo(li)
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Abstract

Immune responses combat various inlbctious agents by inducing inflammatoly
responses, antimicrobial pathways, and adaptive irnmunity. I he polygenic
responses to these external stirnuli are regulated ternporally and in
coordination. Specific lncl{NAs are inciuoecl to modulate innate ancl aclaptive
immune responses, which can function through various target interactions,
like RNA-DNA, RNA-INA, and INA-protein interaction and hence affect
the immunogenic legulation at various stages of gene expression, LncRNA
are found to be present in various immune cells, like monocytes, macrophages,
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Abstract

Multiple sclerosis (MS) is a long-term immune-niecliated progressive
demyelinating disease of the centrerl n( rvoLrs system (cNS) that has become
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lntroduction
Supnmxrlerular ehentistry. whlch imultr:s mutucular agn4ution
rrrb nqn-aolalent lntcractions, tepresents un strroctilr approaeh
ftrr undcrsanding antl targttins biologicat pnreuscs. t lntlrrrl, the

' trftn^?,lr olCfulu,5sr, llair.alt, o! ltllJhmit tl@?,r,rrl snaoSsr. 1416111
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rtr {.frJwdr} oI txhlt:4
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Bioactive supra decorated thiazolidine-4-
carboxylic acid derivatives attenuate celtutar
oxidative stress by enhancing cata[ase activity-i
Masood Ahmad Rizvi, {}''' Zakir Hurssain. $ , Fasrl Ali,,' Asrf Amin..
Sojjod Hus.:in Mir.'!'' 66u11hier Rydzck, t3' Rohidas M Jagtap.'t
Satish l(. Pordeshi, Sl't Ra;es A Oadri' and l(atsuhiko Anq6rl',"

A pharnmq6Sltlo.lc motlf decordtcd mlh ruprlnrolecul.;r luncluutrrr* ITID wa, de1rln.d to. flotcrtrrl
mtetaCiion wlth bbloEic.rl targ€ts. lrldn irEqhb ol lhis u/ork lnch/de ilrc cocretrtnn ol sopra furrth)r"r:rtur
o, TZT wlth tts bindtng abitiy lg Folarnr leadlrg to lhe nrodutoiron ol ther rtrrxlur? and brqf,crrrr,/ ar d
prdnrsnq Pertpcctivc ln ltrc lietd ol cetludar p(otection ,rom ortddlaie rt €s6 To rrv(.5rqarr rha rcia of
fZT rn oblrtera(ng oridotrve skess a( a mc*c<ular leryel rts brrldrng p.opcrErt, wrtl. bovrre eorum i,brim,^
(BSA, am bovrnc ltwr cnlalara IBLCI wor char.rctonred ut,rq vixnrs hop0yxat rne*nd., The orrrt,rq
conslantsof TZTwithBSAt(b.209. l0rM lt and Bl"C l/(x v 2549 .l0rM tl inErarntr(onrrdlrrri.je
Itriera(llofr $rth these proleing. TZT eltrCrfrtry tnqqcrS ,dvourable struchrral clr,rnqel n gLC. trrrehry
enlufrcerp tt3 enz)ilnc activtty tn a dose dtAendcnt rrrdnncr The cnfyrne ktrttxs ,|!.a$reters sf :fI
birrdrrg to BLC were quantilticd utng dle rrkhoets-Mcntcn modeL goth rn r{,<o and erp.rorrEnr.i relert,
Svggest ti'Et an incaea!€d subttrate avalabr{Ity cq,rld be the rcason lor ersrarrced gLC acuvry Fur?-4r.
mqte' ptty*olcqrcal relevanqc ol lhrs rnterocton ryat dcmongtrated by rrreri'gat,rg the dhl,iy 6f i1i q.,

attrfluate olldalffi !fuess rre8tmcnt wrth rrr war ,ourd to mrug,att ttxl rr*rrbrrer ol A'd9 ceft F.oi/rprr
tion in the Plc'tf,occ of trrgh conccntrruons d $tamfl C. Thir lirdrng wos cooFtnned Bt a rildo(rrin, re,rr
W PARP clearage 3tilurt. dcmonstnung lhil TeT lltrlbts apoptoirc ce{l dea{h rrduccd by ordrin e 1Ge!,

blndlng of bimrtiw nroleeuks to thrit biolu;ical urqg.ts (rrlrs
primldly througlr tupmnrult rulqr inrrmtli(rn$, i-, lhus offcring
ruules for the modulntion trf urgvt.bcrcrt drug rlwckrprnent. ln
continuation of sur inrcrcsts in chemical biologv.*, this
work presrnr a cornprchensive binphrxical invesri.grtion of a
syRlltesist'd ph:rrnrnc.phrrrit mrrrlf drrrrr.rtr*J rr"irh l:lri.us
su pr:r nrolrtu Lrr fu r nioru! iti 0s,'ttriorulidlnc. deriradrt :i an rurm rlr-
ablr nrnrpxrnds sith a plctlrrm of biolrgfurl actiritjtxt*'. rhrr r-.rn
bc dcc.*tctl with fu*rtiun*liris firrouring supramotc-rr.rrar
fortcs us prrcntiill lig:rnd.s frlr bir)rtrlgrrs., \\,ith this rrrrrir:rrirrrr
sr' .rlrthtrirrxl {$,.tll)..t"lrrrr.bulrrnt:rrlrrrp,l)"J.(f-hldrtrryphcnrt]
flrirzulirlintst<.rrhry,lic acttj rsltmttl to as thr. T,/I nrulltutc.
Tlrc prtsntial srprnrnolrr-ulnr intr'rectirn rires in the TZT nrcrrr-ulc
arr drplrrul irr ScJx.nrc' t, Nllln ph.r$r:rl inrighn, of thh *t* an
thc nhility fi "l?f tu nstnrtun. pfttrrLr rhnrugh crrnrpttrr:rriun.
thus cnlrnncing enz1lnc ortir,ity and shrming pnurri.ning ;x.rsfx("
thr: in tlrt' lir.ld r{ crllulsr pn-xrttirm fnrrn txidarirr: r-rnrr.

'l'hc Incrcltsr in lifc rrJx,cr$ncy is rrrrrnrptrritrl hy I highcr
frcqurnry of crippling drgrnrrutirv discases. rhus trig;r.ring
thc neud for nr'rv drugs, Morvtrtr, fntrractions rvith mr.rdrl
prueins hlw to be considerod whitc designing phnrmacophoric
nr.lrrulcs. surulrr ulbunrins srt vital drug carriq.rs drtr,'rnrinrlrg

Ilr.,,r1.tr y' .,. ,r.. \ r.r!,,r,, i i.r ,,,
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Eukaryotic initiation factor 4E is a novel effector of mTORCI signaling
pathway in cross talk with Mnkl
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Abstract

division. We plovide evidence thzrt e[[:4E phosphorylatir'r't is tr-'r.ulaled by rrr'l'()R('l lrv virtue ol its intetaclion rvith Rap-

to Raparnycirl rescues the los-s ol'elF4E plrosphorl,lllion througlr Mnkl ac:tivation. We also present evirlene:e that elF4u

attr ihutcs of nr'l'OR cllcctors to sl,nchronizc ca1'r-rlcpcntlcrr( tlansl;.ttiorr vu ith srou'th asscr Iirrlt

Keywords mTOR('l . etF4E . 4E-tlPl . Mnkl . Ruplmlcin,'l'ranslirtion

lntroduction

liuktr yotic itritiariou lirctur 4E (cll-41,,). a 25-kl)a phospho-

llrotcirr, is a pivotal cflcctol und latc-lirrritirrg dclclrtrirrartt ot'

pr()tein trilnslittion (hat specilicirlll,lrirrtls the 7-rrteth.ylgtrauo-

sine cr1'r irt the.5'ertd ol'eukaryotic rnRNA as ir conrponenl

ol c I F4ti tlauslittiorr irr i tiatiorr corrrplcx thclcb.v rlccl iuti rr g

thc lccluitrrorrt of nrl{NA ttl thc libosonrcs I l, 21. lrrga-uc-

nrcnt o('signals thal subsoribc trl glou'th l)rctor initiatetl
nrir.rinr tr'anscluce into the activntion ol'elF4E to itchier,e ir

currrulativc irrfl r"rcncc orr ccllular glorvtlr rvitlr ;rrirrru lbcus

on cvoking vital ploccsscs likc protcin translatiorr l3l.'l'hc
activati<ln ol'clF4E is ctrntrollccl hy cithcr pltosphorylation

at Ser'209 t'rv ul.r,streanr signaling l.rrrthu,lys or sequestration

Electronic supplementary material The online version oI this
irrticlc (https://rloi org/ll) l()()7/sl l0l0-0lfr-().-166.1-z)ct>uurirts
srrpplcrrrcntat; ttuttr:riirl. rvlriclr is lrtirilithlc to itulltorizctl uscrs

1..:i Khurshid lql.ral Andlahi
andlahik (t) uol<.ctlu rn

I l-)elrartnrcnt of Biotechnolr)gy, Scie nec Bloel<. Iinivclsity
o( I(ashmir'. Srirrrgar..l&K l9(X)06. lntlia

l)ublishcd orrlirrc: 28 Novcrrrbcr' 2019

by the r,r'ell-establishetl regr"rlatur 4E-BPl [4] Ser209. an

ilclivatine. signutrrre phosphorl,lation oI elF4E, is repolted

to bc cltall,zccl [v nritogcrr-uctivatud protcin kinasc (MAPK)
i ntcllr.'ti rrg sclirrcit lrrctrrri nc l<i rr irsc ( M rrk ) l 5-7 1. u sul)stlatc

ol l-'lrkl/2 lntl p.18 I\'IAPK [8.91. Thc ruole prolilic rrrorle ol

regulation ol'cllizlLi is vir.r it stringcntly regulitlt'cl ;rlrenortt-
urorr clictltcd b), tl,. bir,U,',* ol ll-.-l-iP I lhlt birrcls cltrlti urrd

l)r'ovcnts its incor'poratiorr irrto rhc iriitiatiorr conrplcx Il0l.
Ovcr thc past clccarlc. a wcalth ol'cxpcrirncrrtul cvitlcncc

has lssunrerl sigrrilicarrcr: irr light of clocurnenling lhe onco-
gLrlic statulc ol'clF-lt". ll l. l2l.'l'lrc c:r.rrrccr'tcd Lr;;r'cgulaLion

of rll:-ili in valiotts clu)ccrs u,itlr ;rrrrsl:cctir,c irrrtrlvctrrutI in

rnctaslasis lras hccn cviclcrrccrl b5 nurucrous sturlics unrlcr-

linin-t1 the contribution ol eIF-lE irr rnaliptrant transforrnatiorr

artcl ;:r'oglcssiorr I l.i IHl.
4ll-BPl hus bccn idcntificrl as arr irul.roltarrt rcgttliitol rrf

olcrall lranslation lcvcls in cclls that hind and inrpair cI['41:

in its dephosphorl lated slilte I l9 | I'lowevet. we have lrrer i-

orrslv corrlrontccl the vcly Lrasis oI thc clogrra thut tlrc phos-

phor ylation stirtr.rs of 4lr-lJPl is tlisctrrclant l-irl its birrdirrg to

cllr4E ll0l. ll hls bccn ucll rlocrrnrentccl lhal lhc phospho-

rylrrtion ol' elFlE at Ser2(X) is crrrciirl lor ils lrrrnor igenic

ltrrte:ntill [2 l, ]ll. Ilos'evcr', tltc Iurrr:tional cottsctlucttce ol'

6 Spring"r
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Eukaryotic lr-ritiation Factor 4E phospl-lorylation acts a switch for its
binding to 4E-BP1 and mRNA cap asserrblv

Asiya [].'rtool, Sheikh'Ialiir Ma.ieecl, S.rltreetra Aashaq, R.rlliv.r Maieecl,

l([rLrlshicl Iqb.rl Andrabi
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ARTlCl.tr INFO AI]STRAC'I'

Trasslafiurr.rl rcgul.rtion has invitetl cuusitlcrable ilrtc'rest cunsc(luettt of its eilcunlst.ltlti.ll tlystcgttl.ttion
cluring c.trrccr gcrrc.sis. cll4E (Euknryotrc lttitiatiort l-.rctor 4[) has bcctt iclcrttifit'cl ns.lll illlPolt.ll]t Lrctol

irrvolvcci in It-illlot l)togtLr.sslon lly way ol itlstrur']lellting tlrc c.rrtt,r.rgcncr' of ottr:ogt'nic sigrlals tor u;>-

regLtlation ul'Cap-tlcperrrlcr)t translatiun ln tltc l;.rckclrup rtl tlt.rtrt.rttc elF4[. uvtr-cxptcssion ttt.r largc

po;>ulation of lturn.rrr c.lnccrs. wL. sr.rgucst tlut tl)c turl)or illcnic prol)clty of cll-4E is srrittly.lttributccl to

its phosl)llotVlatioD -slJtc, Wc proviclr: crriclt:ncc lh.ll whilc l)hosl)horvl.rlc(l clF4E l)tils lo bc scqucslcred

bV 4F.-BPl, rts rlcphosplrorVl.ltcd lbrnr shows ovc'r',vlrclnriDg birrrling rvrth 4E-BPl withoIt.trty cottsicl-

ctation to tllc stJtc ol 4[-Blr I phusphorylatiorr to suggcst tlr.rt cltr4[-4Uttlrl binclirtg is govct'ttccl by cll'41:

1thosl;horylatiorr i[stcad of4E-Bl,l. Wc also show that clF4E cngagc.s rrt Cap-asscntbly lottnation prcf-
orrbly in a phosltltor'yllriot)-(lol)on(lonl nrinnel lo sugp,osl lh:ll elF4E plrosllho[Vl,llion r,lll]ol th,tn 4l-l-

BPI rr:gulatcs its availabrlity t'ut fap-asstrttbly
() 1020 El.sevrer lnc All rrghts reserved

Artirlc ltistolt,:
Rccc'ivcd l2 At)r il 2020
A.(cl)rcd l6 Al)ril 2020
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KeyworCs:

4t!Bt)l
e'lF4l:

Cal)-dcpeildcnt tt attslatitttt
Oncogcne
l'hosphoryl.rLiotr
Rap:r r rvcir r

1. lntroductio[

elF4E is .r lludarnental cottrpottent essetltial lbr tlte tllnsl.rtiotl
ol'all capped rnRNAs [ !,r.il. Cornplete loss ol'el[:4E resrrlts in eurl:ryo
de.rrh wirhin 6.5 ernl:rvonic d.rvs as seett in elF4E / mice I I1.I'his

irlrport.rnce is vested upon the.rbilitv ol elF4ll to reco.qnizc the

mTCpppN cap nroiety at the 5' end of ettkat'yotic nIRNA, thereby
iuitiatiug thc cap-delretrdert tr.lltslation ['1,:)1,

Conceptual progt'ess itr the last clecade has adcled to the onco-
gcnic stature ol elF4E, wlterein a lot of slttclies sugge'st its aburl-
cl.rrrce .rs a nrcalrs trr l;rirtg.'thotrt cellttl.rr tt.lrtsfi)rlr.lli()tl atld

tr.rnrorigcnesisIi, iirl.'l'his.]ttril)utcisassttt:iatccl withtltc.tltilityof
elF4E to nrodil.y the tt'.rnsl.rl.iotr.rl rlytt.rtttics itr.r way Ih.]t l.lvors the

surviv.rl and proliler.rtive necessiLir's ol'c.tttcet'cells [1:1. Also, po-

tcntial ol4E-BPl to act .1s .-t ttlmor-sLlppressor ltas gaincrl ;lrotbtrttrl
irrsighrslii iil.

Thc activity oi cltr4E is rcgulatecl eithcr by seclttestt'atiorr bV its

wcll-estal-:lisherl lcgulatot 4EBPl oL by Scr209 phosplrotylatiort vi.r

upstr canr sign.rlling pathways I I :r, i r,]. 4E-BP I lt.rs bccn I ccogtlizcd
as a critical tegulat<.rr crf overall tt-anslarton levels in cells by way of

i (ot rcspondilrg .ruthor
ll-n;oilnddress: ,,,lr,riri. ,rr'l ,': r:r: iKl. Andt.rlti).

j:llr I i r,l,rL l:il il\i, i illrl, lililririirSl
000(i-291X^i 2020 Elsevier lnc. All rights teJerved.

bincling .rncl inr;r.riring elt'4ts in its tlephosphttryl.rtc(l st.rtt' [ ].,1'il.

lhc availability of Iree r-'ll'4[ virttrally whrrlly.rsct ibetl to thc
stlte ol 4EBPI phosphoryl.rtiorr bv nll'ORCl, has not strrvivecl ttp in
l;rith as an exclusive l.rctol irr light ol thr't'ec.rlcitt'rnce ol 4EB['l to

r'.rparr-rycin Jctiou in vivo I i'r l. Evidertce stlppottit)g kitl.rses other'

than nTTORCI as pltvsiological plospect fot 4EBPl pltospltonylarlotl

Iri] .r.rl, seenrs to shift the ontts of 4E avarlabiliry on tactot's othet
thar.l 4EBPI phosphorylatiott.

l-lowevcr, rarc havc prc'vinttsly slrowrt tltc cliscotdance ol4E-BPI
phosphorylation irr bindirrg to clF4E [ ';]. To addlt'ss this qr-rcsrion,

weh.rve t'xtettclecl the sttrcly lrert'ttt ev.tltt.tle the llossihle t'ole of
clF4F. in rlitt.rting rhis ltirrrlirrg. Wt'hctr:irt (:r)ttll)Al'(f tlre c.rll.lcity oI
4E-BPl to be rlcphos;;horyl.rtecl iu t'esltotrse to r.rp.rttlycin in

rlillererrt cell types upon nr.rnipttl.rtiotl ol elF4E-4EB['1

sro ich io rlc t rV.

2. M.rterials attd rnethods

2 I Antibodies und re0g?t1ls

Nlll-3T3 and llEl(293 wele l<iudlv gifted ltv Dr Favaz Malik
((SlR-lllM lanrtlu), tlC'I, A5r49. SW480 l\4CF-7, MDA-MB, and HEIA
ce I ls were lrrocu red fi'ont NCCS, Ptrne-l rtdia. l.i pof-ecta nl i ne reagent
(lnvitrogen), R.rp.rnryctn (C.rlbiochenr, IJSA), lorin ( lbcris) l'VDF

asseslrly, Biocftentical and Biophysica] Reseatch Cortrtrtttntcations, https:i/rlot.org/ 10.1016/.i bl;tc.2020 04 086
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shcA (src homologous- collagen homologue), fanrily of adapter proteinq consists of three isoforms whichintegrate and trEnsduce external.tqlrl, 
P different signaling networks. shcA famlly consists ofp46shg p52shcand p66shc isobrnrs, characterized by having multifle pro-tein-lipid and proroi.i., tairr inla'^.i^,. i^-^:--

implying their functional diversity. Among ttle three isoforms p66Shc is stn
additional cH2 domain which attributes to its dual functionality in ceJl growth,

Shc in progression of chrcnic age_related diseases like
Iiver, obesity, diabetes, cardiovascular. diseaseq vascular

hin-.-L-- r^- rL^ -__--:_ -. -L . 
We finally condude that p66Shc might act as a valuablebiomarker for the prognosis of these diseases and could be .""d;;;;;;i.;;ilL8",.

L Overview of ShcA family of adaptor pnoteins

7.7. Regulation of ShcA *prcssiott atrd bcalhation
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Flavonoid Treatment of Breast cancer cells has Multifarious
consequences on Alpha-l-syntrophin Expression and other
Downstream Processes
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Abstract
is e regulatm of cell signaling. SNIAI forms a part of the dystrophinand athways via the DGC. SNIAI has been seen to be over expresseding colon cancer. In this study, we analyze the effect of anti-cancercompounds vis-i-vis quercetin and kaempferol on the express

and cell migration in breast cancer cells. euercetin as well
SNIAI protein in HBLIOO cells as well as a decrease in both
the flavonoids in t{BL100 cells can pave the way for ftuther

Keyrords Breast cancet' Alpha-l-syntrophin . Quercetin . Kaernpferol . Ros . Cell migration

1 lntroduction

by a second PH2 (pleckstrin homology 2) domain and a

mediated the split PHl domain and the SU domain of syn_
trophin [1 ]. The syntrophin family consisrs of fi ve different
homologous isoforms vis-tr-vis, alpha-l_syntrophin, beta_
l-syntrophin, beta-2-syntrophin, gamma_ I _syntrophin and
gamma-2-syntrophin [4, rophin (SNTAI)
is a 59 kDa membrane protein. SNTAI
is primarily expressed i snd also in tis_
sues like hearl breasg brain etc. [9, 9]. SNIA1 acts as a 1ink

calmodulin, actin, G-proteins,
(nNOS), growth factor recepto
naling proteins ix the cell [l I

via its interaction with the DGC regulates the SNIA I _Grb2_
Sos I -Rac1 -PAK I -JNK si gnalin
the binding of laminin leads to
SNTA1 that disrupts irs binding
lead to disruption of the entire signaling pathway l. .ll.

Any disruption in these signaling pathways c ause
abnormalities in the cell and lead to pathologies like can-
cer [ 8]. We have previously shown that SNIA1 is over
expressed in breast cancer tissug when compared to adja_
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mTORCI induces eukaryotic translation initiation factor 4E interaction with
T05-56 kinase 1 and its activation
Sheikh Tahir Majeed o'r', Asiya Batool"'', Rabiya Majeednd, Nadiem Nazir Bhat', Muhammad Afzal Zargar'',
and Khurshid lqbal Andrabi"
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lntroduction

Irr,rliaryt-rtic translation initiation factor 4I: (elF4F.)

is a potenl, oncogerle u,hose expression is eleva(ed

in diverse range of cancers [1-61. \,Vhile elF4B

ovcrcxprcssion prorrotcs CAP-dcpcudcut transla-

ti<-rrr during tunror develop,ntent [7], sct,eral

reports highlight the lolc of c'I|4I'. phosphoryla-
tion trl. S-209 in lircilitating LLrmor [brmatitrrr

Iu- I 01. Pcrtine'ntly, for .susttrining tum<'rrigcnesis,

enhanced CAP depeu<1ent translation due to

increased elF4F, expression/phosphorylatiorr ruust

correlate with other growth pronroting l'unctions,

Inciclentally, increasecl expression and activation
o[ ribosomal protein 56 kinase I (56l(l), it nrajor
dournstreanr effector of mTORCl, reqnired tor
ribosorne biogenesis arrd cell cvcle progression, is

a {'re<;rtent f'eature associzrted with tunrorigerresis

Ill-13]. 'lherefrrre, it is krgical to assume that
signals regrrlatir-rg elF4E expression/phospho

rlynam'cs nrust synchroniz.c lt'ith thc onc's that
influcncc S6Kl activatiou. Accordingly, MAP
kinase interacting kitrasc (l\4NK) pathwity', bclievcd

[o govern lhe sltrte o[ ell;4f, ph<isphorylalior-r irt

ell'4G-dependenl manner [14,I:1, ha.s be.'n shorvn

ARTICLE HISTORY
Recerved l0 November 2020

Revised ll February 202'l
Accepted 05 March 2021

KEYWORDS
mTOR; 56 Kinase l; elF4E

tt-r bc rc'latecl to the stirtc o[ rnTORCl-S6Kl reg-

urlation and its rcsponse to raponrycin. Although
the role ascribeci Lo elF4Fl phosphorvlation cloes

enclorse the crosstalk betlveen MN K1 and

nr'I'ORCI pathu,ays It+1, the mechanistic basis of
its relation lvith 56Kl rcgulation rcrnains uuclcar.
Intcrestingly, ()ur rccent obscrvatitrns that identit,v
elF4lr ils nr'l'()R( )l substrirte [ | 6l ancl rls

a pol.enLial [o influence cellr.rlar response to rapa-

m1,c1,t [17] u'a.s srrggcstivc' of its prospcct as an

irrtcrnrecliate in propagating rnTORCl rcsponse.

Hcrc, \r,e rcp()rt that elF4F. irr its phosplro tirrrn
interacts with't'OS motrf' o['56l(l. l'his interacLion

relieves C'l'D-mecliatecl auto-inhibition ol' 56l( I

ernd primes it lbr T'412 phosphor,vlation at HM
site arrcl snbsequent activation irr rnTORCl rncle-

pendent rrilnner'.

Materials and methods

Cell lines and culture conditions

I-IEK293 werc a qiti lronr Dr. T'yagi INU-lndin.
Fll'1K293'l' and NlLl3'l'3 uzcre gifiecl by l)r. lrayaz

NIalik and l)r. Jamal respectir,'ely (CSll{-lllA1

ABSTRACT

Eukaryotic translation initiatiorr factor 4E was recently sltown to be a substrate of rnTORCl,
suggesting it rnay be a rnediator of mI'ORCI siqnaling, Here, wc present evldcnce that elF4E
phosphorylated at 5209 interacts with TOS morif of 56 Kinasel (S6K1). We also show that this
interaction is sufficient to overcome rapanrycin sensitivity and mTORCI dependence of S6K1

Furthermore, we show that elF4E-TOS interaction relieves S6l(1 fronr auto-inhibitlorl due to
carboxy terminal domain (CTD) and prir,res it for hydrophobic motif (HM) phosphorylation and
activation in mTORCI independent manner. We conclr-rde that tlre role of mTORCI is restricted to
engaging elF4E with 56K1-TOS motif to influence its state of HM phosphorylatiorr and inducing its
activation.

C-ONTACT Khurslrid lqbal Anci r.l bi @ andrabi kra,uok,edu.i n

@ Supplemental data for this anicle can lle accessed lrere.

<r 2021 lnfornra UK Limitcd, tradrng as Taylor & Francis Group
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Abstract
'l'hc cnrcrgcrtcc ol thc vcr-satilc gcrrc-ctliting tLrchlrolog,v using pltruranrnral.rlc sc(luoncc-spccifie cntlonlrclcasc s,\,slcrn

(C1{lSPl(-Cas9) has instigatctl a rttiriol ugrhcuvnl in hitrurcdir;nl rcscurc'lr. Irr ir bricl spirrr ot tinrc. (. l{lSl'll/Cas lrirs bccrr

1vvg1'1,isqr of thc curre nt rcscarclr tlcncls using CRISPIi/Cas tcclrrroloay Wc highliglrt thc latcst (lcvclol)n)cnts in CltlSPl{/
(-'as techuirpre including CRISPR irnaging. rliscovery o1'novel CRISPR syster)rs. anrl upplicutions irr allering the genorne.

REVIEW ARTICLE

In the pust decarle, the exploitation ol'the (lRlSPR/('us

lr:chuirpt: has srvi['lly cclipscd thc ZNF and TALEN
genc-cditing tools.

CRSIPR/Cas ruay rcsrrlt irr translbnnativc thcrapics
basetl on thc clcation of pclnrarrcnt and inhctitalrlc
changcs in (hc human gcnomc.

'l'hc valying tirnc:tionality of CItISPIt systcnrs havc

alltlwetl researclrers to pursue the therapeutic potential ol'

orolecular genetics in relation to disease plo.qression.

i i As'iyu llatrxtl
asiyabtrlool I 6@gtrtril.currt

I Di*ision ol'(-'ancer Phiumacologl. CISIR-lrulian Irrsritule
ol' I ntc.urirti vc M ctlicinc. llranclt Sri nirglrr. J ir tnrnu.
.l& K 190()0.i. lnrlil

I l)c,ptrtnrerrt ot' Biott'chnology. Scicrrr:r' Bloili, Univcrsity
ol' l(ashrnir. I Iazr'at hirl. Sti ttlgar. .l& K I 9(XX)6. I n<lia

1 lntroduction

I'hc clLrslcrcd lcgrrllrly iutclspircctl sholl pirlirrrllonric
rcpcals (CItl,SPR) irlrl CRlSPll-associalccl plolcin (Cas)

syslenr, lorrncl irt 907 ol'archaeir irnrl J07 ol birctelil, lorrns
part ol thc buclcrial rtclaptivc iurrnunitv against c.\lrlneous
gcnctic clrrnrcnts. such as bactcriophagcs, plasrnicls lrr<l IIN A
in sontc cases I I . I l. l-his ruicrtrbial-hascrl IINA-gLriclcrl
enclortrrcleirse s) slern hirs heen utilized to engineer hiologi-
cirl systcrns ol'divcrsc spccics. such as zcbla[ish 13,41, l)ros-
oprhila l-5.61. llonrb.-"x nroli l7l. Cacnorhabditis clcgarrs lltl,
ritl l9l. n)ousc l l{)l untl hunrans l l l l,

('RISI']lts rvere initialll clescrihed b1,a teanr ol.lrrpanese

scicrrtists irr l9ti7 as st.rctchcs ol diruct lcl-ruats in li.schcri<'lritr

utli ll2l, arrtl latcl also rlcsclibctl irr tlilltlcnt bactclia I l3l.
In thc nr irt-2000s, nricrobiokrg ist.s clctcrrrri necl thirt C t{ I S PR/
(lus is il pre-existing bacterii.rl delence s) stenr that uses iurti-
sunsc RN,\ as lhc rrrcnrory siurra(uro ol a prcr, ior.rs irrtlusion

I l.tl. 'l'his u'a-s crpcrinrcntally corrlir nrud in 2(X)7 usinu lytic
phugcs atrcl sllcptococcus thcr nrophilus (lirctic lcirl huctc-
riunr) |1.5| A sig,nilicrnt insiglrt ra'us plor'irletl in 2012 lrtlnr
thc cliscuvcr), llt,tl Strcptot'rt('t.s pto,\(ne.r'iurrl S. tlrt'rtttrtl.thi-

/rrs Casl)-clllNA conrl:lcxcs cln act as RNA-grritlcd cnclo-

nuclcirscs in vilxr [6] Thcsc fintlings. irlong r.r,ith prcviorrs

obserraIiorts. srrrgested Ihilt the crrrrtpler ol ('rrs9-clR\,,\

t:itn hr: utilizccl ls a tlrrgt'tc(l Scrrtrnrt:-t:rrr.rint:crinu tcchnol-
ogy till nrlkirrg prct'isc rlor.rltlc-stlltrrtlcd blcaks. [\''ltllctlvcr',

nc\ cr stu(lics corttinr[tll.y irint irl oplintizittg urttl rI]orlilf ing

l)trlrlislrerl ()nlir)c: I.1 \orcrrrbcr 1020 4t ndi.
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1 I TGF-l}-A VERSATILE CYTOKINE

Trarrsfornring Erowth factor -0 (TGF-6) sLrperfarrlily includes a var iety

of conserved growth factors. each controlling a wide netv'/or k of

cellular tasks encon)passing cellular differentiation, proliferation, cell

death. cell adhesion, tnotility, lineage cleternritration, ildtJlt tisstle

honrcostasis. and ernbryogcncsis. TGF-13 and its structtrrally rclatcd

polypeptide factors are expressed itt a conrplex tissLre-specific and

temporal manner and pl"ry an lmpoltant part itt repair dtlring tissue

damage and organismal homeostasis in all organisms fronn Droso-

phila to hurnarrs These polypeptide factors conjoirttly corttprise a

significant prol)ortiotl of cellular siEnals thi)t clictate cell fate (Hata &

Chcn. :.)lr'i,'i Mirssagui : "' j1: Tzavlaki & Mo(lstakas, .' t 'ii),

Dysregulation of TGF-B signalirrg results in the developnrent of

various diseases like cancer and fibrotic diseases and also leads io

Abstract

Trarrsforn'ring growth factor-p (TGF-P) is a proinflammatory cytokine known to

control a diverse array of pathological and physiological conditions during normal

development and tLtmorisenesis. TGF-p-mecliated physioloSical effects are hetero-

geneous arid vary among different types of cells and environmental conditions.

TGF-p serves as an antiproliferative agent and inhibits tumor development dLlring

prirnary stages of turnor progressiotlr however, during the later stages. it etrcourages

tumor development and mediates metastatic proS,ression and chemoresistance. Tlre

fundanrerrtal elements of TGF-13 signaling have been divulged filore thalr a decade

ago; however, the process by wl'rich the signals are relayed from cell surface to

pucleus is very conrplex witlr additional layers added in tumor cell niches. Although

the intricate Lrnderstarrding of TGF-p-mediated sigrraling path\^/ays and their reg-

ulation are still evolving, r,l,e tried to make an attemllt to sutntlarlze the TGF-B-

rnediated 5MAD-dependent arrdSMAD-irrdependerrt pathvrrays, This rnanuscript

ernphasizes the furrctions of TGF-p as a lnetastatic promoter and turnor suppressor

derring the later and irritial plrases of tLrmor proElressiotl respectively.

KEYWORDS

arrgiogcncsis. chenroresistancc, tnctastasis

G[[@ilE6, wrruvREVIEW ARTICLE

TGF-p signaling: A recap of SMAD-|ndependent and

SMAD-d ependent pathways

Sabreena Aashaql I Asiya Batool2 | Shabir Ahmad Mir3 |

Mushtaq Ahmad Beigha I Khurshid lqbal Andrabis I Zatfar Amin Shahl

various clt-'v<:lopn)cir)tal dcfct-ts (Rik Dcryrtck & Btrcli ) fGF-p

srgnaling cnrcrgccl in thc carly ntctazoan cvr:lr.ltion A fcw clcntcnts

of the patltway are also preserrt in the existetrt ttot.t-ntetazoans,

pointing io the advent of this pathway as a major upheaval in

suritchirrg to rr,ulticellularity by the early nret"rzoans Although the

SMAD holrrologs rvere also deter.ted in tlte choattoflagellatcs, there is

no eviclcncc of TGF-p rcccptors.:ncl lig.rnds outsidc thc nlct3zoans

(Parrg et al . ). As nrany as 30 ntentbets r:f tlre TGF-13 super lanrily

are reported in lrttm.rns and many orthologs are descril:ed in xeno-

pus, rlor-rse, and other verteltrates (ly'assagr-r6 et al., 'li.l1j) Seven

rnerrlrers of the family are reportecl in Drosophilo melanogaster

(Rattery & Sutherlattd, , 'i) atlcl sevett itr C. e/e3ons (Padgett

et al.. ,,'r,i). Thc tncrtrbcrs of thc TGF-iS supcrfamily arc S,ctlcrally

divided into two categories that irtch.rde the l:one nlorphogenetic

protein (BMP)/growth arrcl differc'ntiation f actor (GDF) and TGF-il/

) Cell Physiol 2O27:l-27 € 2021 !{/ilcy Pcriodicals LLCwilcyonlincliLrr ar y conr/rjour nal,/ict)
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iiTi::#;[T::rr"'*reak 
of corc'>navirus disease 201e (covrD-1e), caused bv a singre-stranded

w,,rrdwidepandemcff :',ffi J::?T:::r;J.:lTil:;::;Iili,rrl',li:?l;::,5:X*l;
by far' for the treatmerrt of CovlD-l9 a.d to combat the outbreak, Among all vaccine types,epitope-based peptide vacciues have received less attenti.n and lrold a large untapped potential forboosting vaccitre salety and immu.ogenicity, Peptides used i, such vaccire technology are chenricallysy.thesizerl based .r.r trre amino acicr sequences .f artigeric pr.tei.s (T-cell epitopes) of the t._rrgetpathogen' Using wetJab experiments to identify antig"ni. protei,s is very clifficult, expe.sive, a.dtime-consuming' we hereby proPose an ensemble machine learning (ML) model for the prcciictionof r-cetl epitopes (also known as rmmurc relc'vant determinants or untrgenrc determinants) againstsARS-Cov-2' Lttilizing physicochemical properties of amino acids. rb train the model, we retrievedtlre experimentally cletermined SARS-CoV-2 T-cell epitopes frorn Immurre Epitope I)atabase andAnalysis I{esource (lEI)B) repository. The model so clevcloprecl achieverj accuracy, AUC (Area underthe RoC curve), Gini, specificity, sensitiviiy, F-score, and precision of 9g.20,,r,,0.gg1 ,0.g94,0.921,0.9g2,0'990' and 0'981' respcctively, usrng a test set consisting of sARS-cov-2 peptides (T-cell epitopcsand non-epitopes) obtained from IEDB. The avr

S-rord cross uuiidution rrs comparison with 05 J:::;',,ffi:tlli.'JJ;l,fi.li:::t;ilH:::i
epitope prediction techniques, strch as NetMHC and CTLpred, suggest the proposed work as a bettermodel The predicted epitopes from the current model courd porr"r, a high probability to act aspotential peptide vaccinc candidates subjected to in vitro u.,d i,. vivo scientific assessments. Themodel developed would help scientific comn-runity working in vaccine development save time toscreen the active T-cell epibpe candidates of sARS-Cov-2 against the inactive ones.

I(eywords: COVID-19; SARS_CoV_2; T_cell epitopel peptide_based vaccines; machine lcarning;random forest; enscmble learning; voting cnsemble
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l.Introduction

ZIKV is an enveloped virus that belongs to the genus l.la-
viyirus and the family Flavivir-idae. It is ahnost similar to
dengue fever and the West Nile virus because of its

propagation through infected rnosquito stings Il]. 'Ihe
World Health Organization (WHO) declared the outbreak a
"public l.realth ernergency oI international concern', in
Febrr.rary 2016. 'Ib date, the shreds of evidence of ZIKV
disease have been reported fronr 86 countries ancl territories
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Zikavirtrs(ZIKV),thecatrsativeagent ,isanllNAyirtrsthatbelongstot5egenus Flavivirus.Currently,there
is no approved vaccine fbr clinical use t ction ar-rd contain the epiclemic. EpitJpe_based peptide vaccines have a
large untapped potential for boosting s-reactivily, and inrmunogenicity Though rnanf attempts have been
made to develop vaccines firr ZIKV, none of tlrese have proved to be succes - 

ed peptide"vaccines carn
alternatives to conventiotral vaccinc.s due to therr Lrw pioduction cost, less allergenic responses. F
effective_and viable epitope-based peptide vacciue against this deadly virus, elect iie altigelic l-ce
epitope-based vaccines are considered safe. 'Ihe in silico rnachine-learning-b r ZIKV -l'-celi 

epitope p
savealotofphysical experimerttal timeandeftbrtsforspeedyvaccinedevc.lopnrentcompirre6 Ioittvivoapp-o.li...Welrerebyhave
trained a tlachine-leaming-based computational nrodel to predict novel ZIKV T c;ll epitopes by employing pl.rysicochemical
p.roperties of atnino acids The }rl'oPoscd ensctlhlc rnodel bascd on a voting nrechanisnr *o.Lr t,y blending the pieiiciions for each
class (epitope ol nonepitope) from each base classi6er. Predictions obrained for each class by the inclividual'classiher are summed up,
and the class with the majority vote is predicted upon. An odd number oIclassifiers have [>een used to avoj<l the occurre.ce of ties in
the votirlg. Experimentally determrrred ZIKV peptide se(luences data set was collected frorn Irnrrrunc lipikrpe Dartabase and Analysis
Resource (IEDB) repositorT. Tlr ces, of which 1,762 ztre cpitopcs ,,-,,1 t,isz are nonelritopes. lhe
length of'sequences ranges lrom we extracted 13 phlsicochcrnical teaturcs,'lhc proposcd epscurble
model achieved sensitivity, spec cision, F_score, ancl accuracy of 0,976,0.959, 0.993, 0 994, 0.9g9,
0.985, and 97.13Vo, resPectively. model, we carried out five-iold cross-validation antl an average
accuracy of 96.0720/o is reported. Finally, a comparative analysis of the propose<J model with existing methods has been carried.ut
using a separate validation data set, .suggesting the proposed enser tble nrodel as a better rnodel. 'Ihe"proposed ensemblc. rnodel rvill
help predict novel ZIKV vtrccine candidates to save lives globally ancl preverrt future epiclernic-scaie outbreaks.
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subsequent ty'osine phosphorylation of a class of acceptor sites on EGFR leads to alignment and tyrosinephosphorylation of shc, PLCI, the p8s subunit of pt-3 4 and cb! followed by activatioi of the downstreantalgets Erk and Akt/PKB. Functional intemctions between these receptors result in the activation ofRacl via
activation can produce
gesting a mutual cmp_
promotes feed_forward

gene expression. This rclationship has not
Itiple implications, ta-nging from looking at
sms of different proteins to poosible thera_
such mutual redox regulation of crosstalk

ed models of pathological oxidative sress, but also calrimpart new avenues and opportunities for tarEeted antioxidant based therape-utics.

1. Introduction
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FGlucans are polysaccharides generally obtained from the cell wall of bacteria, fungi, yeasts, and aleurone layer
of cereals. [3{lucans are polymers, with p-1,3 glucose as core linearstructure, but theydiffer in their main branch
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Yeast and fungal p-glucan contain 1, 6 side branches, while as cereal B_
glucan contains 1,4 slde branches. p-Glucan exists in both soluble and
insoluble forms. Commercially available B-glucan is derived from
yeast and is generally insoluble and structurally it is l-l_1,3 o_glucose
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Abstract

s of amphiphilic Ruthenium (II) and Oxovanadium (IV)
(IV) based metallo-surfactants was rynthesized and

The synthesized metalro-surfactants were anarysed for their
ric and conductometric investigations. The surface activity as weil

metal complexes

llo-amphiphiles
results establish that the amphiphilic Ruthenium and

an cervix carcinoma, Her.a ceil rine. The amphiphilic phendionecomplexes of both Ruthenium (ll) and oxovanadium (IV) exhibited an excellent cytotoxicity with an IC50 value of 57pM.

Graphical abstract

Transforming

methyl amine
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Ru(ll) and oxovanadium (tv) based metal complexes into metallo-surfactants via insertion of octadecylpyridine-2-yl
(l+vA) into ttr"'t 

"r',::::nere 
significantly enhances their rytotoxicity toward human cervix carcinoma.

:

Introduction

The micro-environment specific redox activity, variable coordination ability and reactivity exhibited by the transition metal ions andtheir compla(es are very qucial for various biochemical and biophysical processes [1]. This uniqueness of these metat ion/metalcomplexes has been attracting a considerable affention of researchers since last many decades. The main focus of the so far publishedresearch works in this regard has been to explore and understand the role of metal ions/complexes in biochemical processes and theexploitation of their synthetic analogues as catalytic substitutes for various biochemical/chemical transformadons [21. of late, the
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Abstract
Background Alpha-l-syntrophin (sNTAl) is emerging as a novel modurator of the actin cytoskereton. sNTAl binds toF-actin and regulates intracellular localization
in syntrophin signaling has been closely linked
its abnormal over expression has been oUr.*.A
!i_1dine 

cfclodepsipeptide, on the SNTA I protei
MDA-MB-23 I breast cancer cell line.

ffitl;x:,ir#l.#J:t 
levels and phosphorvlatior status were determined in MDA-MB-231 cells post jasplakinolide

with WT Sn-fAf and DM ly' MDA-MB-231 cells were transfected
jasplakinolide and SNTAI The eflect of
Results Jasplakinolide treatment decre 

dent manner.
in MDA-MB_231 cells from flat spin_
olide treatment was found to decrease

potential of jasplakinolide treated cells

cancer cells 
jasplakinolide inhibits cell migration by impairing sNrAl functioning in breast

Keywords Jasplakinolide ' Breast cancer'Actin polymerization ,Alpha-l-syntrophin .Migration
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6 Sorinser

1 lntroduction

Cancer cells are known to adopt various strategies to evade
the normal regulatory checkpoints and prog-ress into an
advanced aggressive states; this may involvl an increase
in cell motility. There are various mechanisms that could
lead to increased cell motility in breast cancer cells and one
such mechanism is cytoskeleton remodelling. As a result,
proteins involved in cytoskeleton remodelliig are crucial
for breast cimcermetastasis [], 2]. In recent yels, research
regarding the role of cytoskeleton remodelling proteins in
breast cancer cell metastasis, SNIA1 an adaptol protein has
emerged as a novel modulator of the actin cytoskeleton in
response to various stimuli t3_61. SNTA1 is a 59 KDa multi_
{omain dystrophin-associated scaffolding membrane protein
that coordinates the assernbly of signailng molecules into
various intracellular signaling events [7, S]. SMAf has not
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ARTICLE INFO ABSTRACT

We wish to pr€sent a simple, rapid, cost<ffective and erwironmentally safe method for staining proteins in
polyacrylamide gels, using aqueous-based natural extlacts from fiesh green walnut (Juglnns regia) hulls/husks,
The technique takes not nrore than lo min for staining and is mmpamble in sensitivity to the most conrmonly
used Coomassie R-25o stainint method when appted to different concentrations ofBovine Serum A-lbumin (BSA)
and various amounts ofE coli extracts. The protein (BSA) band (-O.5 llg) andg" coli extract comprising -25 pg
total protein can be visualized on polyacrylamide gels. comparEd to both Coomassie and ponceau s stainiu& the
culrent method displayed mole intense bands when proteins are trausferled to polyvinylidene fluoride (pVDF)
ntembrane. Although the walnut-dye (wD) nrethod does not require a time-consuming destaining step, excess
background stain can sirnply be removed by washing in water. Extract from old dried black husks and extract
from fresh green husks kept for a year was also effective. Using LC-MS, Myricetin andlor Kaempferol were for.rnd
to be active compounds responsible for staining proteins, Compared to traditional Coomassie method, the in-
clusion of expensive and toxic solvents (methanol and acetic acid) is completely avoided resulting in positive
health, erwironmental and economic benefits. In view of all these advantages, the WD method hro immase
potential to replace cuEently used protein staining techniqus.

Ktlwords:
ST)S-PAGE

GC-MS

C@mssie
,htglarc regla

Proteitr
Staining
Natml $oduct
Myrlcetin
Walnut hwk

l. Introduction

The top three all-time cited papers deals with the methods involving
proteins that include detection aud quantification (Iowry and Bradford
nrethods) and separation by polyacrylamide gel electrophoresis, pAGE

I t]. Consequently, the visualization of proteins on pAGE gels is one of
the most familiar and widely used techniques in the field of life sciences
that denrands a cheap, rapid, non-toxic, [on-pr[rgent and environmen-
tally safe staining method [2].

Presently, Coourassie Brilliant Blue R-250 in an aqueous mixture of
methanol and acetic acid is routinely used to visralize protein bands on
gels and menrbranes followed by destaining in the same solntion lacking
the dye [3,4]. The method can detect -0.1 pg of protein per band is

being lengthy and involves toxic, irritating and pungent solvents such as

methanol and acetic acid. Apart from being expensive, methanol is very
harmful by all routes of exposure-ingestion, inhalation, and skin ab-
sorption. Acetic acid is an irritant and contact by liquid or vapours can
cause bums and damage to the eyes and respiratory tract [S]. Although
the silver staining method is more sensitive (detection limit - 1 ng), it
suffers from being tedious, and is not compatible with
mass-spectometry due to protein crossJinking in the presence of toxic
formaldehyde [a]. Other methods include n situ protein staining by
crystal violet that is messy and reqnires destaining [6].

the whole process is environnrentally safe as the natural product
(dye) is obtained directly in water from the green husk of walnuts and
does not require any harstr and toxic chemicals at any step from

* Corresponding author. Department ofBiotechnology, University ofKashmir, Hazratbal, Srinagar, 190oo6, lndiar* Corresponding author.
E-mail addnss: khandayf@kash ntirunivercity.ac.in (F.A. Khanday).
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Pullulan is an important exopotysaccharide commercially obtained ftom ubiquitous fuigs Aureobaidium pul-[dans' Pullulan has unique physicochemical p.op.rtio, due to which it has wide applications in the food,pharntaceutical and biomediol industries' various synthetic media and agro-industrial wastes have been utilizedfor the production of ptrlltrlan Agro-industrial waste has become a oreferrrd s.hetnra f^r hi^r,--.r^-^d^- r.-^
to its economical aspect and nurridonal attributes. pu
biotrarsfornration of agro-based wastes. Numerous fac
of substratg the addition of carbon source, nitrogm s
temperature, The cosg productivity of the product and e
of fermentation @iopruess), type of strain and downstream processint (recovery). This review focuses onpullulan production from agro-base<t lrrastes, the inlltrence offactors ala-its apptications--

1. Industrial applications

2. Introduction

Pullnlan is an exopolysaccharide conrnrercially prodrrced by Aeur_
obasidium pulhtlans. Exolrclysaccharides ui"- produced by

' Corresponding authots.
E mail ddbesses: kharrdayf@kashrnintniversity.ac.in (F.A. Khanday), nramodi-fa@Lrok.ertLr.in (F.A. Masoodi).
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substilutr.s hrr rhr:rnJreutie intrrenlinn. Sulfrrnrplmnc-N-;rrtyl-tyrtcinc (-Sni.N-
:rcctylcystcine rrr Sl'I..*'NAC), a sulfrrraph,anc nlctalr,litc hlr .rhrr*.rr riglrrliuutly
rvoflhicr lctivity upuiurl llDA(ls tutrlcr irr lirnr crurrlrtirrn.r. Ihrq.r\,(.r. thc ltornrrlrc
.strdies of sL**-NAC ngainst IIDAC3 ire cumeotty lrki,g. Thus. thr prcscnr srutly
cmploycrl u hytrrid $lrulcIy tnclutling rltnt-Frrci$arrn (XIr) gntl.hrsed llcrrhlc rn.-
lccular thxking, nrtrlccr,rlur mcchmir:s gurrcrnlirstl lrrrrn 51156"a* trr;r (\llt-GBSr\1.
c'l)ltartrut:ttPlrtrrcs ttlcllttxl, attd trurlcculur d1'nltlicr riruulall(lu (rrr crplrrlng tlrc
binrlilrg slrcngh. nuxjc ol-inlcruction, c-Ph:rrurircophrrrir fe;uurc:. antl rrrhrhtv of
SFN'NAC ltrwlrds tlDACl, Funlur, thc glnhally ackrrrrrrlrrllctl rlcn\rt).functrpn;l
thcory {DFT) stutlv ruus pt'rhrrntcd on SII\-NAC lnrl cltinoslut inilirrrtuirfi} in
contplcr ltrlc s'ith Itt)Acl,,Apurl frrrrrr thir, thcrs inhihitor.s r\rrr lcstcd rXrin-rr

drreu distiuct cttnurr cr:ll tnrxlclr rtrl one rin.\f(rnlcd cctt line frrrcytrrrurrc actir-

ity. Ilnrrovst dtttthlc tlttlil$l rr[ IIDAC?, rvirt grnrrltr,.l ;mrl tlrc hintlinX (rncnt:rlu]n

Itrtl inlcrautiur trf SF\l-Nr\C rtus rtrulinirql irr this r,tirtc. On tlrt uhulc, thrs srutly

unlxlxrntql trtcl cryllinrd tltc rrurtPitrrtlircls' lriglrcr hirrrtirrg ir[fitrity rrf ortinrttut frrr
I ll)A(:2 ltnl rls u'irlc rlxclnrn rytrrlr.\ru-ity tluul SlrN-NA('.

x l: l' 1\' (, ll 1l ti

t)lt[, l'l.lthlrur,r!r[rl1rrs. rlcllrrrl, lll)."\(':, Xll\1.$ttSA, trro]r'uuhr thxIrnX, rttolcculrr .ltnonrrcr.

lrl'l'l'"rrrr1. lnillell.{t, rrctrrrx[';tcucr.rlirs rlttrxrlcrrr, Sl'X-NAC. Sul{rt.tph.tttc

a ) .ltl: I l.nx $ rltr .t Srr .V\('ita hul DtYt l)rr Iltll.tlr 1-lJ r rklr ntl rtrl tlra 1 \1trlvF rlt I ul{'htl
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Abstract

Leqkcmlo ls a beterogencour dl:order. chlraelrrl.red by elevatod prollfrration of
whitc blood cellr, ln lhir rludy. we explornd lhe artoci*rtion of l7 genetk variantr
with leukemir pallcnlr in tfie Jammu and Ka:hmir region of norlh lnd*t The

varlanls b.vore Eenotyp€d by u:ing a high"lhroughpul A6ena MaTARRAy plotlorrn

in 758 inclividuirls (166 carer ard 392 controlr). of rhc 17 single-nucleotide
polyrnorphisms (sNPsl studied. {ive SNPs were shoring :ignific;nt *r:ociatlon
wilh the high risk of leukemie ln rhe north lndian population. whirh incllder
rsl0069690 o[ telomere rrverse lranrriptnrc lIf&I] with Oft.034 (95t Cl.

0.20-0.58: p -.0O08), rs2972392 {PSCAI wilh OR 1 86 {95X Ct. 1.04-3,81;

P ..O35), rr0?Sbl M (0BrPl) wlth OR 1.34 t9596 Cl. l.OO- 1.80: p - .041. 1169900g7
(IiiK$ with OR LEI (95t6 C!. l.?-2.6:p.,0011and rs1?le0287 trCFZIlwith OR

2.87 (95S Cl. 1,72-4.?: p..00Oll by alldic arsocifiion urlng Plink an<J analvrtd by
5PS5. This l: the tirct rtudy to explore there varlontr with leut<emia in the rrudied
population.

N EYWOf,.DS

Janrmu md Ksshmlr, lcutcmla nultllaclor dlmerubnaltty .GdrrctioA no.th lndir
r ir6f e. arrlcol I dc polyrnffpldnm

Evaluation of 17 genetic variants in association with teukemia
in the north lndian population using MassARRAY Sequenom

Amritr Bh;rtr I Gh, Rasool Bhatl I sonali Verma2 | Bhanu slrarmar I

Divy:r B:rkshit I Dcepak Abrol3 | supinder singha I Raies Ahmecj eadri5 |

Ruchi Shahs I R.rkesh Kumar'

rlrrtv (i-rctnr nct $rh Grq$, t{lrfll o(
8Eat{hns&r.r S0|I| Mrlr Vj$uro Dfin
Lhmnr t:|.t. )rrqt, rtd X:drnr: lndle

'ICMF 
(AF QYr Mttr V..\fiita Dr.vr

Uwwtr ttdrr )rrrru rrd ltaiunr lrrdl
lo.ir(Grt rt Fartr1llr6rr GlEmrr|Gatl
Itasrr..l (iAIt Xdhur, Jerpu ad l(arlntir,
I'\llr

'Cr.prcmrrl ol Hcdrorr. ASCOA{S. SElrf
,rrfiQ a^d f.xnar, ldlf
\(MF CAF \rmd).ry d xonnr. srtnalx.
J:xmg 116 Xrstfin lrdra

Corrrenarwl
&s|!l Srrh lo.m Cl*. UdrcA{f of
r(e+snd h.il[, r6d Xr:frnh tE2ffKt, lndit

tJtrdh KuG)r. C:rys G.rt(1 fiaurrth
Oc, kirol ol Bnleelvrclofr, grr| Nf.D
Vrilrr DFa Unrwrvly K:trr Jmnrr rnl
(.rrtrr 1€2320 lr6re

CnaI . -'-on rr.,.,il , !! ,,i/ r{ ,a

f{ildrt ldorm:$$r

Ot9rtnta ol S<rerrc 6 Imtrpbfv.
artrllr*ad N{rr0a, Govfr'llr.nt o, lrdir
tsrp $frl,t

1 I INTRODUCTION

fcr.lrrru n th tatero6aneelt grpilg d bndopo.elrc drrcrJc,rr l]ul
rrrJtf:ll rU &ittfi n ttr [y7, rri.iour, wlfrlr rrrrJlt in the rar
rrrlrollad grd,ftvxrn ol v,frita l{orxl rr.lhl r CloOafly kvtrmi,r lt
rr*(dlEltht6 lanrg lb rrrrl lrrpndly rh,lxlctt r;rrxtl fiilh AOj00
.16r, (rtr{ rd 2d 3rJ de:tffr h AJ}0 | I kr ftxlu lwhenul r**ctl ?lh tor
beirg th. rmrtt frtrl.Frrtty rJr{rlrtt t.rucrr wllh 4? 05, lr.rv c.rtr rxl
32all ttr.utln ur 2O19i 

j Arrurlrq to ttr g,4lrlatlolrttrltrl rrrir te
gF,lt|.ri h hdlr. nrrhr ilc ttll(;rlly rllc(t(d rue m (o.rurrcrf to lr.r*rlr.r
tYilh r rrtio Of l2r I Arrnnf, furth lfrf.il forlrllofr\ ltx 6rq1*.1
.l.rnrnur arxi Xlrtmir .rrc lalnd to bE rt 5rcilt, r6t md hr,,r I NSnr

rnortility r,ric .srorl,rtrd rtrith dilrcRnt (Irt'al'I Il! ir*ncc of hv.
Itmt;t hrr rap<lt1. r]nl t$ $ mrk.r 12 6la] .x \u.ll J( trr lsrulrr 12 45i6]

,rfin llx J.rnrnrr nl Karhnur rrTsr 0d rrrth trttr' I Aturt 65t6 g>
grdalxlr ol J-vturu "rrl Xa{tnrrr Fxtxs trrhryJuy. t}ill 1rr.y-r}rrrg tlts

gctr lu*r rt\ulthu n hXfier rJtr ol hrrr:r:}tatrty Thr rrllrr.rr.tr har

brrrr lxnr(l.ili.: $ an trgwfrd Brreltr l.xur reblttl ro th $blogy cf
hr*corlar I ta.ftrrrril i{ nxlld.xlgrJ rn orx}r\ rl/h(h (.rn b€ (},rr.d bv

hrur [rr$ti( u ur! rt rrlGg(.rdf f.re t66l t 
Sorrre rrlerud.rr m()rJtfxt

lklm in rnntrnu F(r(}{Irx,(ryHr.1 (r lu.rw upF{elxr prr,r uu Ln

at ol lhr rhh l.xtorr rcrpornd{c lot ttr rtc*loprrttl ol hukc.rnl*

Ssrn:rC Lttr,lt dirtifl(.thrn it'hdgt Ssrr}ta Ftt/rrErtilrnr rer&ryt nr

m/ul,ofl ltt potomcq'ans o nel !r irrxliyntrnf tlJ,try qrpftlcllo,

J flxxlra lrtol torfo, ?O?l.t?ll9.2
hr I c6 //dor o.llO lfftz tbl 227 t, t

lc 2O2l W,lrr aA.t{rtrlls tLC*l-yrJ rr{rlr ly. trnyl,rlt n.rl tl't
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ORIGIHAL ARTICLE

Genetir analysis of colorectal carcinoma using high throughput
single nucleotide polymorphism genotyping technigue
within the population of Jammu and Kashmir

thanu Sharma' . Shabab lngurinal .Arnrltl Bhatl 'SonaJlVermar . Divyl Eaklhlr . Ghularn Rorool Bhatt
Ruferhwtr 5lngh Jamwllt . Art, Arninr " Rolrr Ahmod Qadrtr'' Burhl ShahrO. Rakalh l(umart

Rsehrcd l0 l{.trrh ,C?l / fu(eplld m hlty ?O.}l /fuurrhtd oo{inr 18&ly l02l
e I ha Atrl trortr!, undtrl trtluliw l,<tnrc lo Sprirrqer |futurr 8.V )02 |

Abrtrnd
Batkground S)'ll'prrrrrtl'ping hlt lxconrc irurcaringll. lurrrr' c()nun(rtr Jrlircr lrr undrrsland lhc genctic b;lsir of ((tmplcr,

rlt.c.+c. llLr (rnccr. SNI'-gcnotl;-.rng lhruuplt I{urr.,\ltR;\1'l\rir ir.*url-elTculite nrclhrxl hr rluxntilJlrycll rnirlyrc thc

relr.rlirrr t,l fcnc erprsrirrn lr rrrultrllc urrplss. tnllirrg it a lrotcntiul ttxll lo identifT the untlcrlying rlrurer of trrlrrrerurl
(lll'(lil{ lgCl}(1}l\

Methodt ln tlrc J.;1;1g111 studl..SNl'gcilutyltilrB r*-:rr (iltrgd ilut uriilI Arcuir trl:rrrl\RRAYlu, slriulr rr l rrrrl-cllcclrrc,
nrbu,rt. rnrl se nrrtitc ntrlhrxl t{, utal;sc r.rruluplc SNlrr ssutltlrcourly. \\t unnlyscd ? gcrtcs in "192 sartplcr ( lil(l cxcs snd

J9l ct ntruhl lrrtxiltrd *itk CltC n ithin thu Frpulntiun uf Jltnmu und Kashnrir, Tlttrrc SNFs rvcre selcctctl harcd tm thcir
lrrrxi:rtirut uith trtultiplc dirn$$r\ in lilr:ntiutr,
Reruhr Tlrt is thc lint \(udy 1o ctplrtr tlrcrc SNFs rvith colrrrrr'url cuccr within thc l&X 1rtll{rl:rlion 7 S}*t\ wit}r ir call r:rtr

of 9{lli rrcrcsrlcrltrl firrthcsturly,Oertof there. liteS)riPsrs]ll{-50.1.n1?.}}9frfi,nlll90l{0,n8lL1{l9l.nlf}ll-1llntrc
ftrund trr he rrgnilicantly arsrrralcd with tlru surrirul stuJy mfldsr thc rllclrc rrunJcl s'irh at Oddr Rttnr OR =:.(rNl{1,7-ll-
J. l-ltr rt t]5! Cl); p relue ={.lll l-:-t}S for rsl2.}.l5U.l.OR = LbltSt | {}?J-1.(>17 ut 9-1li Cll:: p tulue =0,01291 lrrr rxl Tt)9{f4.
OR=1.5(l"l-3.3&t{5ECl;.pruluc=fi,01furn:llqOfl0.Oft=1.$9q61.$:}5*2.?ql al95$Cl}:pvnlue=0tlllll lut

nttoI lql, OR = ltl l)7 (I l.l6-3t.75); fi r,alue = l.edE-3.t Ior nlt!tr3511r(s[Bctit'dy,
Coxlurlon Thrr rx tlrc lirrt study tn fintl rhe rclution of hcnctrc vilriants u-ith thc colorcctal caoccr wrthin thc rrurJrcd glprIa-

titn using high rharughput l\.tarsAl(R,i\Yrv lct'hnology. It ir furthrr mtitiprttd tMl thc uuirntr tlrturlJ trt: cyrls.ited in rxher

p1:uhrirrr Srrruf\ thut nmy airl irr urrrlrrrtlrrditp lhc gcnctic contplcritl iurd britlpt thc nrirting heritrhility-

Krpr,ordl Cr.rl.rrrctal c:rnscr , .Singlc nuclcutidr prlyntrphimr (SNFr) . !\{*mARRAYru 'Jqmmu nrrd }kthmir

1

Thrr lnri k' hrr t*'r'n llrearll' rulrmrtterJ trr I pcprinl phtfrrrrn.
lXrt llt ll llll,'l I ls,1t21t1.119t1" 1.il.n'r ('(' llY.l tl

i krxhr Slrh
\,(rtr{rh*{{,rf ,nltl r(in

.' . Ril*'h Xurnrr
lsum:rr refc*(r rotvdu (rc.in

' \.h.,1 ll lltrtr:Elrtur[rg1, Slxr \lrtr Vrtltltrr l)tr,l
t'ntmrrl)', trrrrnru rn.l lirrhmr 1t(lllll, l(ntru, lndtn

I 1)clrrrrncrt rri BrrruthnrLrpl', llrrirurrtty rrl Kar[ul["
\flttrFlr l'rltf 16. ftril|lt

| (irr.I rrlrcrrt Mcrlr..rI Crrltr:r.- t.rtnnttt. lrmtuu I xllrll. Imhr

lntroductlon

Cukrrrfl,'rl r"-irrrurr (C.[(C) ir thc thid nrrlll ctlmmr)o ty6 of
clnccr rtodd\il'itlc" resultinB in l-2 millioll ne$'{a;ta cach

)cxf (l), ln ?l)10. it uls eslintstcd that nclrly lOi rrt nlt

(rn('tr inr;idcftrts r\cre rclxlrlcd lu lx dCl{(: I I I Tlrr ioti"
d{:nru uf CRC h:rr ht'en astrxiittr:d u.ith oberity, rcJ mcll

ronsulrpliotr. unrl phl'rir*l inrctiviry 1 '. rl ln udrlitirrn. th<

Sumiir fttr:lurs anr! cpigtnctic chxn1tci lllrr pl:r1 u lcy nllr
ir the initintion sml prr"4rertion trf CI{C I l, il. []r:hy tn thc

rliagulrir of CR(' ir I nt.litrr hrrrrllc in lhe nlanagclncol o[
(1{(". rrlriclr is +virlcnl lrl tht riit i*} nrrv qilrljr cuh;eirr'
Tlrcrufru'c, it ir crilical to idr:ntify nlarkcrs thlt nt:ry hdp in

thc earll' pnrpnttsir ond d('rclrrpncnl uf thrr"rpcutlc inlen'en'

tiorrs rtcurrlrll t rt1tl1

Q spinp.,
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1", Shabir Ahmad Glnai "', nobid M. Koul,, Suma Mohant,, Arlf Amin., Zubllr Tfmr,, Urnerraj llajanranikflttd.ln', Faizah [aroog', Firdore Ahrnatl Mallk'i, lrinoecr'ttliar shah" an.

lcrllnoloqry, UnivoOlty ol Korhrnrr. 5lno4.lr, Jrmmu & Xlrhmir. lndii1 I,SCBT, Slunmuq.r &Iamil Nodu, lndur;'O*prrlmcnt ol &oinlormt(t, nUgafp,r Unlvefiity, K.rratkudr. tndra,.Karhnrjr, Mirgund, lndil: 'Dep.rrtrnrnt of Chest Medrrino,'Governmrnl lr1prli<at t-offegr.

(omrmtnirated by Rlmaswomy H" Sorma

t,i,.\r i'i . i,r,)i{l(triril,,!li[t Ilil]l Al,lt lrrf,,\i,rli,,
.]l'1.

Dep domarn conlaining.mTOR interooing lrrotein IDEFIOR) har crirical implirolions in the derelop.
menl and progrosion ol hunron nrali arcd erpresign of DfpiOfl promore, the groaih
o{_ lumQr cells by inhibiting lhe rn alleviares lhe negotive feedb.rck inhibition by
mTORC I downltreom t.rrget 56Ks on thwoy thereby pro,r,itos cell curvival and prerrentr
apoptosrt. fhrr cleatly guggsett that t.rrgFtlrng DEPIOR"TnTOR iolerections lhrough tmall molecules
rn.ty Prove as an effective ttritleqy lot circunrventhg dlrtirrcl crncers. ln thir rtuJy. vre rmployed a
top down approach for flnding three novel molxutes vrh(h rnay prove etteciive in ttisrupting
Deptor-ntlOll inlts,action Following DfFIOR nrodellrng and validation ure performed graddirr<t(d
tlru(ture bared lry specifyirrg the residuer of DtPIOll hnown lo iorerar1 wilh mTOR. A library ot
10,000 protein'prolein dirrupting nrolecules war s(rtr.ner! agirrnrl thp dellned reglon ol O[PIOA
trom the scteened molecules, 30 nrolecules wilh hrghe:t brnding affinity werr <horen lor rnolecular
docling. Ihirty (30) t"xlra preclslotr nrotecular doching erlx'rimt'nts and 30 molecuhr mechanicr gener-
alianJ born turfa{e arcr (MM6BSA) arrayr were prrfonmed Follo'*ing lhir top l0 mult(ulor in terrru
ol bindrng affinity were selected and the interaclron pofrle ol therr (orerponding docked filer war
generated. Ihe top three rnole(ulps wrre finolly sele<ted alter lohing all the lhree p*r,amrlerr rnclwl-
rn9 docking rcore, brlding energy value and lnterrclron ptofile into consider,rtion, For atomirtrc
inlightr regarding DfPTolt-topnrosa hit intero(tlonr. rnole(ular dyrramics wos pedorm*d for l00nr.
Thir molecule a{ter further cvoluttlori may prov? os promiring <,rrtdidote for anlic,rncer llrernpr.

Taylor [. I r,rrrcir
, (.llr.

The mechanitti( targct of rapamy(in (mTOfll. udrtch fotrnE

tyrs diltinct conlplexet mTORCI and mfORC2 is an errrolu'

rionary conseryed kinase that btlongr to lhe
Phosphoinositide 3 hlnase (Pl3Kl leldted kinase famlly (Caron

et al, l0l8l. mfOfi lunctions as a (entrdl regulator molecule

and metartosl: ol vallour cancem lsarton g 555o1q61, .>ttl.r)

Therelore. til.gelin0 mlOft prthway through mTOn inhibitols

mry br a vloble rhorlpeuttc lt.ntegy lo hmtt the growfh ofrd

progrerr,ion of v.ttiour disearer including (ao(e..

DEPIOR an mIOR bindtng Partnet has been identrfied .rt

Jn endogenour inhlbitor of mTOB ahrt lnhibitl lhe actlvltler

of both mTORCI and mTOR(2 lPelerron et al,, .'0o{)}'

that integrales rignals from diverrc toulces 1o regulate Normatly, DIPTOI{ aClJ as n tumo, rupprersot by inhibrling

rnetabolirm, growth, prolileration, survival, autophagy, cyl(l" mTOR whirh is hypor actlvdled in majority ol hunnln canctrs.

skdetal organirdtion and mobility (Wr)n! et 01., 20'l ll. Heflce, lndeed, DTPTOR has bten found lo be downrtgulated in

deregulat,lon ol the mTOR path$/ay har been llnked to lhe majo{]ty of canterr {Peterson Gl at- z"ii{}}} However, undtr

parhogenesls of various direales inctudinE can(er. diaheler" cenain rlrrum:tanceJ, interettinqly, DEPTOR <ould act ar an

obesity and Alzhe{mer's disease (Li et al, zol"t). Abnorrngl oncogene (Zhao et rl., }01!l' The oncoqenic propenres of

activation of ttre mTofl pathway is mainly due to muiofions DgproR hat been rflo3lly onributed to its feedb.ch actrvation

of its uprtream parh$/ays including the pl3lvAKr and RAs/ of mToR Plll(lAKr pathv.ay [n various (ancers iacluding rnul'

R F/MEIVIRK which plays a pivotal role ln the progresrion liPle myeloma, (ervical squalnou5 <ell (a'(inomd'

Rs*,r A 006,, @ ,a*ol,art r,,",r,un,rry *. @ OcAilt rtfi ol aAcdrnofogn f.f*Anlry ol Xrslvnit' gbrgar' tiil}l' & It:lril' lt'l
'Ihcrc it,lho(1 (onl,tu'rt-ed equrlly to lhi: worl

'DB5E fo^ r93tor, sxt A'I.K

$SupSr*nrrl dap ,w thi: anklt <an bc a<.*s,n{ onlif* rt l"ttps,r'dftst9'l!.I.tq$g,07191 10120}l lo6ilul

t) XU1 hrst?l Ur tJln(.{. (r.dlng lr lllhi & tt$dr &n{
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lsolation of high-qualiry RNA for high
throughput applications from secondary
metabolite-rich Crocus sativus L.

lntrodudlon
Crocus *rilrrs Lr a pcrennirl geeqhyrc wlth crlmson tri.
lid sriglnls. Thc" stlgmu contaln apoclrolc$oids ruch
crocin, picro(nrrrn. and rafranal, which grve saflron its
distinctive color, tos(e, ond pcrfutnr lf N, tf is one of (Se
rr,orldi mosl t,rpensir,o *picr.s duc to its unique oryano-
lcgrtrc propenrrs anri procesdng.
rnd hrrrcrtins [j, iJ. pcllingcvi.
dene r tlrrt rrrPp(lrlr I I o[ stffrOn
lil, lnd dut r.r thr grouing <lcmand, it beettnur lmpor"
tanl lrr devrse a stfitrgy to irnprove the quality and quon,
tlty of sallron [ ,1.

'rii"iil"p*r vluu lu ;rrIi rr,..rt]/o,,, roii,trr"o cnl*tty ro tt"rrr.rl-

N BMC

'[he currcnt sdentific rvidcnrc $upportr thc rignifi-
cauru o[ micnrRNAr irr reguLrtrng r.srenttll pLant <lewl-
opnrcntal 1r(r(irsis$ ls leaf morphogrnr:ir. pol.urty [,., 

' 
[,

llorul t{iflrrcntiltiun. and dltclupntnl ls. ,.1. lt[oroover"
the lnrcruRNAr irhntilir.rl hrthtrto. hlvr, l0{t tlr$(.tr .ts
lrinscription I:rc,torr oul of which man1, millNAs trr"
gtt mRNAs cnccxlllrg trrnsrription f.rutors thlt ltaul.rtr
tlt"rclopnrcnl ltu, I tl.

r\ rtcpping stune in lhr dircction of nrolrculrr rnalysir
inr.olrcr thc hr51h-qullrtv RNA Ir .tl to synrhrnrrr cDNA
ftrr 5x"r[ormln11 qranlitalivo PCR. rnd yilrious othrr
exptrinrontr lh;rt rt-ly ort cDNA ils I $tJr{ug, nrlterr.rl.
i\lorurrt-r, lsolrtrng hiph quallty RNr\ btcr-rnres lnr[trrr.
trnl xlrils crrrying uut po$t-tr.rnscriptrrrnrl studrer
involving, micrrrllldr\r. as thr.. prtp*r:rtiorr rrf a nrirrrrRliA
llbrury entrik nrr.tlirrc r sp+crfic ltlN tlluc for the RN.ar
To imrloie RNA froru <.lillrrcrrr lr*ucs ul Crruu.ktatllri.
It is lmportcnt lo rnrurr thrt thcre rr no intcrferr,nct nf
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Lung cancer cell-dcrivcd EDA-conterining fibronectin
induces an inflan'rntiltory response from monocltes and
promotcs nretastatic tutnor microenvironment
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Cancer cell-sccrctcd proleins [unction its communicating
signals in the tumor microenvirnnn:cnl tn mcelilte the
hclcrutypic inlcraction.s irmons lumor anLl utlrer rccruitcd
cell popuhtirrns r.nlricb conlribulc* to ucquirition lnrl
mainlcnanq) of cellular comt)cteRcc DecciiElry for turnor
grorvllr and mctuikuir, lllllrtrrru cull,/ aru lrrnsldurcd
pivr[al lo such intricilrs r.cllular lnler;rctinnr and engrrgc ln
a comprehcnsivc ir:rcrplay witlr turnor cells.

Abstract
Tumor-a-rtrrlrtcd rnacmphngcs ('!+\Ms) play a pivotal role in facilimting tumor

growh irnd mctastilsis. This rumor?romDting propeosity of TAils scls in as :t

rexult of thcir complnx cross-talk with lurnor cells mediatcd primarily by tttrnnr

ccll*ecrclctl protrins h tltc tumor mlcrrrnvlmnrnent. To cxplore such inter.

ectiotts. nt cmploytd sn lmmunccmenlng lpproitch inrtlving thc irn'

muniation nf Ilirlb-c mice n{th mulel hurnan lung curcinom:t cel} lint, A-9t9.

Frorn serologic.al e:camination combined MU mltss sptcmomerrie analysis.

EDA-contulning fibmncctin (EDA;,N) tr;"Ls ldentifistl :rs :l conspiomus

immunogenic Frstein in A-tlr) ccll secrctomc.. Wc sfiowcrJ rhat AS{9 srrrrtcd

EDAtns cngegcs 'ILR'"} on l-ll]''l monoq'tes lo drirc thc proinEammelory

rcrponse via NF-rcB signaling c.rsqrde. Convescly. r\$19 derived EDAIn^

potcntistcti lhclr rncuu*atlc capucity t4 indrrsing cpiftcliill-rneicnchym:rl

transilion throulfi its *ulocrinc nctivity, ln conclusion, Lhc stud1. pmFxcs a

pusible mechadsm of celtular crw'lalk betwtrn lung cancer cclls and :rssu

cirtetl monocyles rmccliaterl lry lung cznccr-rlerivcrl EDr\6 ond reiulting in thc

csllbl Lshmcnt of proi ntlimrrrutory u nd mctaul tic turnor m icrtxnvi nrn nrrn l.
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Abstract: The only part of an antigen (a protein molccnle found on the sr.rrface of a pathogen) that is

composed of epitopes specific to T and Il cells is recognized by the human immune system (HIS).

ldcr.rtificatiorr of epitopes is considered critical for designing an epitope-based peptide vaccine (EBPV).

Although there are a number of vaccine types, EBPVs have received less attention thus far. It is
important to mentittn that EBPVs have a great deal of urntapped potential for boostin2l vaccination
safety-they are less expensive and take a short time to prodtrcc 'flius, in order to quickly contaiu
global pandemics such as the ongoing outbreak of coronavirus disease 2019 (COVID-19) caused
by the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), as well as epidemics and
errdemics, EBPVs are cousidered promising vaccine types. 'l'he high mutation rate of SARS-CoV-2
has posed a great challenge to public health worldwide because either the composition of existing
vaccines l-ras to be changed or a new vaccine has to be developed to protect against its different
'tzariants. In such scenarios, time being the critical factor, EBPVs can be a promising alternative.
To design an effective and viable EBPV against different strains oI a pathogen, it is important to
identify the putative T- and B-cell epitopes. Usirrg the wet-lab experimental approach to identify
these epitopes is time-consuming and costly because the experimt:ntal screeuing of a vast number of
potential epitope carrdidates is required, Fortunately, various available machirre learning (ML)-based

prediction rnethods have redtrced the burden related to the epitope rnapping process by decreasing
thc potential epitope candidate list for experimcrrtal trials. Moreover, these methods are also cost-
eflective, scalable, and fast. This paper presents a systematic review of various state-of-the-art and
relevant ML--based mcthods and tools for predicting 1'- ancl B-celJ epitopes. Special emphasis is
placed on highlighting and analyzing variotrs models for pledicting cpitopes of SARS-CoV-2, the
causative agent of COVID-19. Based on the various mcthods and tools discussed, future rcsctrrch
directions for epitope prediction are presented.

Keywords: tnachinc learning; antigenic determinant; antigen; antibody; immune-relevant determ.i-
nants; epitope-based peptide vaccine; SARS-CoV-2; COVlD-19; epitopes; ensemble model

1. Introduction

Ar-r antigenic determinant (AD) is a portion of an antigen molecule knowrr as an
epitope that is recognized by the human immune system, specifically by antibodies or
T and B cells [.1]. Recognition of epitopes is considered important in EBPV design to
contain pandemics, epidemics, and endemics due to the outbreak of infectious diseases.
The ongoing COVID-19 pandemic due to the SARS-CoV-2 outbreak is the latest among the
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Abstract

Zika virus belongs to the genus Flavivirus and causes Zika fever in humans. World Health

Organization (WHO) declared its outbreak as Publlc Health Emergency of lnternational

Concern in 2016. Currently, there is no approved vaccine for clinical use to combatthe Zika

Virus infection and its epidemic. The in-silico approach to T-celt epitope prediction of Zika

virus is useful to save blologist's time and efforts for vaccine developrment. The authors have

proposed a novel ensemble machine learning model to predict Zika virus T-cell epitopes

using physicochemlcal propertles of amino acids. The model has been designed by fusing the

top two performing classifiers from among the six machine learning classifiers (base

classifiers). The peptide sequences consistlng of experimentally determined T-cell epitopes

and non-epitopes ol Zikavirus were collected f rom lmrnune Epitope Database and Analysis
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ABSTRACT

Marrix meralloproreinases (MMPs) constitute an important farnily of endopeptidases in humans and other

primares. MMPs together process or cleave almost all the components of the basement rnembrane (BM) and

tlre extracellular matrix (ECM) and various non-rnatrix bioactive substrates. Most of the MMP-processed ECM

components and sotuble protein mediators play crucial roles in numerous cellular signaling pathways and,

rherefore, regulate a nrultitude of physiological processes that depend on these celtular signaling pathways,

Consequently, dysfunction or dysregulation of MMPs prornote varlous pathophysiologicalconditions that

often manifest as varied ciiseases or disorders including cancers of almost all the rypes. MMPs,

predominantly through the proteolysis of diverse substrates, play a critical role in almost all the intportant

pro.tumorigenic processes inctuding tumor growth arrd progresslon, apoptosis, angiogenesis, activation and

promotion of tissue invasion and metastasis and escape of tumor cells from different immunesurveillance

mechanisms. Various single nucleotide polymorphisms (SNPs) in MMP genes have the potential to modulate

gene rranscription, l40expression and subsequently serum levels and enzyme activity of MMPs in an allele-

specific manner. The atlele-specific differences that result in increased or decreased physiological levels and

functions of MMPs rnay possiblv modulate the risk of varlous cancers, 1n this chapter, we briefly discuss the

Metalloproteinase (MMP) Genes and

Cancer
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defense:Scavenger receptors in host
from functional aspects to mode of action
Qamar Taban 1,2, Peerzada Tajamu I Mumtaz3
Syed Mudasir Ahmadr.

Khalid Z. Masoodia, Ehtishamul Haq2 and

Abstract

Scavenger receptors belong to a superfamily o[ proteins that are structurally heteroqeneous and encompass the
miscellaneous group of transmembrane proteins and soluble secretory extracellulai domain. They are functionally
diverse as they.:re involved in various disorders and biological pathways and their major iunction in innate immunity
and homeostasis. Numerous scavenger receptors have been discovered so farand areapportioned in various classes
(A-L). Scavenger receptors are documenl-ed as pattern recognition receptors and known to act in coordination with
otherco-receptors such asToll-like receptors in generating the immune responses against a repertoire of Iigands
such as microbial pathogens, non-self, intracellular and modified sel[-molecules through various diverse mechanisms
like adhesion, endocytosis and phagocytosis etc. Unlike, most of the scavenger receptors discussed below have both
membrane and soluble forms that participate in scavenging; the role of a potential scavenging receptor Angioten-
sin-Converting Enzyme-2 has also been discussed whereby only its soluble [orm might purtl.iputu in preventing
Lhe pathogen enLryand replication, unlike its membr.rne-bound form.This review majorlygivesan insighton the
functional aspect of scavenqer receptors in host defence and describes their mode of action extensively in various
immune pathways involved with each receptor type.

Keywords: Scavenqer receptors, lmmunity, pAMps, Signalling pathways, ACE-2

Background
Scavenger receptors (SILs) were shown for the first
time on macrophages to function in endocytosis and
degradation of modified (acetylated) low-density lipo-
proteins (LDLs) []1. SRs are a strucrurally heteroge-
neous superfamily o1' protcins that belong to diffcre nt
classes with very littlc ol no structul.al resemblance.
'I'he only characteristic that designates various classes
is their competcnce to bind mutual ligands, SRs show
intclactions with modified self-molecules, damage-
associated molccular patterns (DAMps), non-self mol-
ecules like preservcd pathogen-associated molecular

*Correspondence: mudasirbio@gmail.com; mudasirbio@skuastkashmir.ac.in
Division oIAnimal Biotechnology, laculty of Veterinary Sciences

and Animal Husbandry, Sher-e- Kashmir University ofAgricultural
Sciences and Technology - Kashmir, Shuhama 't90006, lndia
Full list ofauthor infelrn3lien is available ar the end of the article

patlcrns (PAMPs) on microbial pathogens (lipopoly-
saccharide (LPS) and lipoteichoic acid (L1A)). They
also recognizc unmodificd endogcnous proteins, lipo-
protcins, apoptotic cells and polyionic ligands such as
carbohydrates, proteoglycans, cholesterol ester and
phospholipids etc, Host cells are cffective guardians
of thc immune response through the expression of
complex surveillance systems, including the pattern
Recognition Receptors (PRRs) [2], Scavenger recep-
tors are mcmbrane-associated pattern recognition
rcccptors (PRRs) [:3-5] that act as phagocytic reccp-
tors mcdiating direct non-opsonic uptake of patho-
genic microbes and/or their products. SRs may partner
with other PRRs like T'LRs (Tbll-like rcceptors) or
multimolccular complcxes on various ccll rypes and
participate in diverse functions likc signalling other
than scavenging. Recognition of pathogens by SRs



Materials
Advances

1. lntroduction
Viruses are intracellular patlogens capable of capturing host
cells to increase their number, thus converting them into
factories for their mass production and re-infection.l The
phases of viral infection include attachment to the host
cell,2'3 qrnthesis, assembly of mature virus particles,a and
finally their release.t,6 All these phases succeed through the
orchestrated aid of viral proteins as well as the host_cell
machinery.',4,7 To evade viral destruction and confer protection
to living beings, researchers have been devising anti-viral
strategies for a long time. The conventional anti-viral strategies
developed thus far include anti-viral drugs (therapeutics), vac_
cination and the recent siRNA-based anti-viral approach. How-
ever, due to disadvantages such as resistance, sensitivityr8-lo
narrow specificity,ll low therapeutic index of anti-viral

a Departmcnt of Biotechnolog, UnfuerEity of Kashmir, Srinagat, Jammu anil
Kashmir, 190006, India. E-mail: kharutay@kashmirunhercity.ac.ln

b Departmcnt ol Chcmistry, Khalifa Univercity, Abu Dhabi, Ur7Ss,
United Arab Emirates. E-mail: ahsanquashi@ht,ac.ae

2960 | Mater. Adv., 2022,3,296O-2gtO

ROYAL SOCIETY
OF CHEMISTRY

drugs,12,1a vaccination failure due to host insensitivity,la genetic
predisposition,ls as well as age and comorbidities,16,17 the dwel-
opment of more promising anti-viral stategies is necessary. With
regards to this, the use of metal and inolganic nanoparticles for
advanced anti-viral apprmches is promising. The use of nanr>
particles in the field of virolog is not a novel idea. Nanomaterials
have already proved themselves to be efficient nanosensors, track-
ing viruses with great efficacy and sensitivity on account of their
phenomenal conductivity and photo+lectrochemical properties,
making them an ideal choice for diagnostic purposes.r"-ro Various
novel approaches have been developed to investigate advanced
nanomaterials for antiviral applications. Besides, nanoparticles,
both organic and inorg'anic, oruing to their characteristics properties
zuch as quantum size effect, high surface-tovolume ratio,21 tunable
zurfaces and easy functionalization with desired chemical moieties
have already proven their value as excellent conventional anti-viral
therapy carriels.22 In addition, the biomimetic properties of metal
and inorganic nanoparticles tnve enabled researchers to explorc
their intrinsic anti-viral activity.B Besides anti-viral activity, metal
nanoparticles also possess intrinsic anti-fungal, anti-bacterial and
other anti-microbial properties.%2u lt is notevort}y to mention that

@ 2022 The Author(s). published by the Royal Society of Chemistry
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Prospectus of advanced nanomaterials
for antivira[ properties
Tabinda showkat Patoo," Firdous Khanday*" and Ahsanuthaq eurashiri::,*b

Viral hazards have suddenly increased in the form of the century's biggest pandemic through CoVID-19.
However, viruses are also associated with other human diseaseg the severity of which range from the
mild common cotd to deleterious cancers and HIV Conventional anti-virat therapies that have been
developed to mitigate deleterious viral effects have not stood the test of time owing to their numerous
timitations. This has burdened the research community wortdwide with the chauenging task of
discovering advanced anti-viral strategies to overcome the limitations being faced. ln this regard,
fortunately, metal and inorganic nanopartictes offer respite as they exhibit tremendous anti-viral
potential and are considered a powerfut weapon against vira[ intrusions. Meta[ nanopartictes of various
metals such as silver, gotd, and copper have not only successfutty attenuated the infectivity of matignant
viruses (HlV, HsV, HlNl, etc.) in in vitro conditions and rn vivo conditions (mainty sitver and zinc oxide
nanoparticles) but have also successfulty overcome the timitations faced by conventional anti-virat
therapies. Acting in a resistance insensitive, age and co-morbidity independent and low cytotoxic
manner, metal nanoparticles can successfutty inhibit virat entry and other virat devetopment processes.
ln the tight'of the mechanisms and advantages offered by metat nanoparticles, it is suggested to
consider their usage in actuat ctinical practice rather than as an alternate therapy. Further, considering
the mechanisms exhibited by metat nanopartictes to deprive the viral [oad, we anticipate that the current
pandemic (covlD-1g) can be treated to some extent vla the aid of metal nanopartictes. The successful
imptication of the hypothesized mechanisms can offer abating strategies to combat the current
pandemic and open new avenues to cope with future pandemics. ln this prospective, we provide the
frontiers and current scenario of various ctasses of nanopartictes being exptored for antivirat activities.
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Pro-oxidant vitamin c mechanistically exploits p66Shc,/Racl GTpasepathway in inducing cytotoxicity
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ARTICLE INFO ABSTRACT
Neyvords:

P66Shc

Vitmin C

RacI

Apoptosio
ROS

cucer

P66Shc is the master regulator of oxiclative
phorylation. phosphorylated p66Shc via Racl
pro-oxidative functions. Vitamin C at higher coneeltratior.s n various cancers,inducing ROS mediated cell death via pro,apoptoti" .""t- role of p66Shc inmediating pro-oxidant activity of vitanln C. fife"t of "i*rirriwAR errrrtia, E:nh r^^^_ ^r--:L---: ^ , , erand normalcells

1. Introduction

shcA adaptor proteins are the family of three sprice variant isoforn*
including p46shc, p52shc and p66shc Jtl. AII the isoforms of ShcA
consist of three similar domains Collagen homologue l(CHl), phos-
photyrosine binding domain (pTs) ard src ho*otog,;" z (SH2) dornain,
P66Shc the longest isofonn, contains an extra dom-ain CH2, attributingto its structural and functional diversity t2J. The p52Shc isoform is
usually involved in propagating mitogenic Sgnats wirile as p46Shc be-
sides transducing mitogenic signals is involved in irrhibition of lipidoxidation I lr,4 l. The Iongest isofomr p66Shc plays a dual role in cellgrowth propagating both mitogenic a, wul as apoptotic signals [51. hr
response to growth factor stimuli ShcA proteins gei tyrosine phosphor-
ylated, resulting in proliferation pathwan
however, under oxi
at serineS6 residue 

hcgetsphosphorylated

mot:-s. 
:xigative stre$s response,,,f:,[:#J"r#H:iT #iestablished regulator of life span and apoptosis t7j. Cenetic deletion

ofp66shc in mice showed significant resistance towards oxidative sEess
and apoptosis [81. Under ofdative stress conditions, p66Shc was found

to induce r€acdve oxygen species (ROS) mediated DNA damage and cell
dezrth in B-lymphocytes [ 9]. Moreover, elevated p66Shc expression and
activation was Iinked to cell cytotoxicity of the cental nervous systern(CNS) [101. We have also earlier shown the interplay between MKK6
and p66Shc leads to ROS induced cell death of neuronj cells in response
to beta amyloid exposure t I I l. The ability of p66Shc to induce apoptosi s
under. oxidative stress is governed by the phosphoryIation stahrs of CH2
domain Ser36 amino acid residue I f Z 1. 

g*.o.t;" oxidative stress in cells
has been found to activate various kinases including JNK, pKC-p and
MKK6 [] I , I 3 t Sl. These kinases then phosphorylate"serS6 and trigger
apoptotic responses, facilitated tlrrough different ways including, RbS
scavenging enzymes production inhibition, the release ofcytochrome C
from mitochondrial membrane and activation of Racl,z NADpH Oxidasepathway ll6 tsl.

Racl the member of the Rho GTpase family has been well implicated
in the regulation ofROS production in a variety ofcells [11)]. Being a
member of NADpH oxidasg Racl in GTp bound ftrm promotes assembly
of NADPH Oddases and higgers the production of ROS. nacl acts as the
downstreanr target of p66shc and is inrplicated in maintaining p66Shc
stability and oxidative sfess responses 117,201. Moreover, p66Shc

hrtps://(loi.orBl1 o. 1 o1 6,zj.i.ibiorua c.2ci22.o2.046
Received 18 September 2021; Received in revised form 25 January 2022; Accepted 9 February 2022Available online 16Februaty 2022
0141-8130,/@ 2022 Elsevier B.V. All rights reserved.
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Abstrrct
Follicle-ttimrrlalinl; lrornrone rr'((rpto, (FSllR) belonqs to thrl {;rn\tly ol S.p14gr'16

(otrltl(:d rcceptors nnd Jrl,i;il ,l (af,nite rec.:nlor for follir.l,,.rlrm{ll.ttrnr:

hormone lI Sll) Among lhe v.:rious polymorphic chilniles repcrted in F5ltP

r16 165 polymorphrsm lo,rrling lo Al.r307Thr v.:riation in lhr" ertr.rrrllrrlar dcmain

of the FSl"{R lFSllRr(,) it widcly reOorlcd- Therclorc vre ,ilempted to e'r"r!r,itic

lhc funcllonal implicltiorrt oI tlris variation by studyirrfi it1 rfl,-.(tt an F5l{8r..

ttru(turc is wcllJ5 FSH bindlng, Our alontic.sc.rlc invrstid,.rtionr rr:vt',rl tlr.rt tt,r

hinge region. a hey hornronr lntcraction site in lhe cxlraccllultr rJomain o{ V/r
F5HR, cxhibit5 $'g,ni[i(antly morc tlsxibility compared with the va.t:]nt slructurc.
Moreever, the Wt rr'(cplo, in compler with FSH wrs ob1(rved to lorrn .r

pocket-likc atructrrrc in its hinge rcgion whcre.ls such a rtru(ture rvns not

dett'cttld in (lrc varianl. Tire rtudy lurthr.rr rcveals th.rt the kcy reridue, sTyr335,

required for FSH rc(oEnilion and FSt-tR ,1(liv,rtion. cxhibits lower bindrng

lree energv in the vari.rnt stru(ture ns rompJred to the Wt ln conclu!ion. our
results point out that Ala307Ihr vrrirtion leads lo rlructural and conlorfi.r-
llonal anornalies ln FSllRlD tvhich mry aller itr FSH binding itnd Jilrri itt
ac liva tion.

xtYwoRos
Ah3OTThr BerEfypo. F9tlR, poly<ptic warirn tyndrorrrs. p.emJlure ovrri.rrr f.lilure

(\11 I.',l \1.,,t'tdle

RESEARCH ARTICLE

cognnle liSond. lollkle.rlimul.rtrng hsmonr lFStt) thrrxrgh t'!d
cllrwelluhr donrrin shie h hxlucer cutlcxnr.rtrrrul rlrsn5er in tnc

lrintmcrnbl,tno thnrran ul!rRr.rtrly tr;nsrAraing hormor* rr gr11l1 1,6

the cell hlerirrr lhrorrgh tfic mtr.Lrrlhlrr drxnat{r rerrrhrrq in tlrc
lolli(rd.r, (kvrh)lrmrnl rnd drv*rc or.rfl"l[ lurrclr({r: The cr:'l
ce]fitLrr tli:rnulrl l't 9 b,a(.rl polllilJted lg cont.rrn !\v(r lu.xtoerl
sutrdorurux rm hrdin6 th.a lronrlon :-binding dorfljlin Icponsiblc lor
Itlglr..rllirrrly hgatd retognlti<vr ;lnd tha hitul or hin8e dom.rtn

rr.ryrlrrd for riXrurl rlrr ilir lly-' ' Th€ Lrtrcr (onl.lioi .r rulirtnl
Tyr3J5 rc:itlur. whrth reprerrnls J hry rni<I* r*prrnvtllc lor
hormonc intertclion.

Ala307Thr variation modulates FSH R structure and impairs
its binding affinity for FSH: lmplications in polycystic
ovarian syndrome

Asif Arninr ,* | Asif Lone2 ra I Umer Majeect Wani'
Ruchi Shahl I Rakesh Kum.rrr I Raies A. Qadrir r]

I Faiz:rh Farooql 
I

1 I INTRODUCTION

Tho ldli<le-silmulating horrnone rrccpt<x {F5ilft lr a mrmher ol lhe
highly consenred srtrl.rmdy of thri G p{otcin.(trr;r{rd ror eptor lGftllJ
luparlamily lt ir polttt(xp{j on clyomororo+ ? in lrtF p? t pl6 rrglr:lr
arrl rompritet lO arnnr wllh 9 tnl"rv"nirrg trrtrcrn fh[. prol(,ln

a.chrlcclurs irxlrllr.r .r Lrrge NHl,lrrnrirLtl ertracp0ul}r dnduln. o

trlntrmmbranF rogion lnd an lnllxrllular r&xnlrr Mrnl ul l}l(,
crlrl(elluhr domrin lr en<ode<J lry tfr lrrrl ? txo*n. whcrerr errrr lO
erxodet the C tcrmrnot erd ol lltc crlr.lcrlluhr dtrruin. lrrrrs-
mombrrne dornrrn lnrl lhe inirecelhllrr rlom.rin ' FSIIR en5.lgr,r fir

t ?Oll lorrn Wlky 6 s.nl lk,C.l 86(aEn t6(t ?C2J,l 9
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Abstrad
Rosictance lo clrcmothera'y ixltr t*rgcred theraors constitute a commoo halrmart
ol mort (rln(ofr arrd r$prrsent * dominrnt l"retor fortering (umo. felrlprA. arr,
melatlaris, Fibroneclin. an ah,*(rnt uxlracellurar nnrtrir glycoprolain. tr.ls hng becn
proporcd to play En lrnporiaat roh in lhe p.rthobiology of cancer. Recent rmearclr
hitr unrlvcled thc roJe of Fibronecrin in the onser. or <hcnrorcrirr.rffic agrinsr .r
vaticty ol antineopr.rstir drugs inclurling DNA.rt;trrr6ing.rgcnir, hq,'oftf, rmeptor
anln8onirts. tyrorril€ kinl{e ildribi{.ors. mirrotubutn dsubilidng, ngmrg ett The
current revicw xrmmlrile; the rolc prayed bv Fihonertin in rntdtrting drug
registance againsr. diver:a anriran<er drugt- we h.rve alqo erisru{$d how the
aberrunt exprerslon of Frbroflectin drivc.s rhe oncotcnl( rrgrutiry Brthways
ul(irnately leadrng to drug re$slante tlrough the inhibitbn or apoptorrr. promotklo
ol cancer ccll growth aad profiferallon,

xEYWenot
rpootosl$ cheElof€si$tln(c, D$lA d*m+tng dneg& axtncslfub rnalrbr ftbmn.,<rln urwmkronnvirdmcnt

A 20ll ltrkv P.rrd(Jti !tC.

Shielding and nurturing: Fibronectin as a modulator of cancer
drug resistance

F.:lzah Farooqr I Aslf Irmint I Umer Majeed Wanlr I Asif Lone2 | Raies A. eaclrir ,

lru

1 I tNTROOUcfloN

Thr crlrilcllul.r rnrrrir IECMI ir a complerr rnd rxtrndvc nctwg.k
(ornrord ol protooglyc.rnt, g,lycoprolaint anrl librqrt proteint that
rrurntrinl tillutr rr( hitcflure and dynamirr ({(lramaac ol at , :rt)l I I
lha moletuhr ol tCM and the underlying cclls irr in continuil
rcciprocal croli"rnll inltbrins varbur blor.hcmkal and bio-
ryp<lunrcJl cuel ltl,ot xrllupnc$ <ellular pherrclypi, and b(travlor.
The ECM lr conrtlntiT rrrnodok'd and re:hepcd whi(h modulrtes
the ligruling clc(arkr ragomrlir for ir cell,s wolitcratlon, motility,
nftd ditltrcnlhtton paltrrn l5r.nb & jtrvelilnon, iiur4. g*n** .n

ECM cqrnporilion lnd rlruclurs lre rlo:,ely arsochted wlth thd

Atbrn thil i I U 14\dMr{ All. gdt,o t.w d AI}?, a0r
6.4{r.d (,q Md.. rI rl {.trtx tJrffi l r\ d(i il*-l{ rtct,m
tGf f,, r9arel gryfh tf Ir rKqtH; lr'{!. itxor(, ffirhfrn.l
&q 

^drrwrto 
tdJtlP. ffrocluwr:k, Errtaq9r!|" lN

,r6l,.ab(s d Arrti I sll[ llmlrulr .rtbaa.d
Mnt an.lea ,,d$!rEd.rt F.datr, ft, U, lfxlf,
SAdaAr.rdrt@rol }lMa-*At ,lodr{{r|{ilid lrtro ura Aal.ret xm wur
tl|il. S.( ls*fi.!o.run L tr.l. Uamrdnftl yHtlt lrrao lxlr tffi flpk rJ

developrnenl lnd progrCralon of g..yrral 0hfdolo6kll end prtho
hgk ronditioor.

Fibrooertln b rlx rnosr abrmd.lrrl dirrrlfid+Jnrhrrj hetrrotfirrrk
ECM glycorotein wirh.r wid{ virioty ol phylir{ogiot lurrtbnr.rnd
lr 0rotlllred bymrny cc.ll typer.lnrhdin6 frbnoblaslr, trxlotJrk,rl rCIr,
ehsrdrocytes. tmovlal cells lmj Ft)sylca frhrryrrttin rr ilriarfltltd
lo prodrre .'r srtlloltl lh.l ir u*d by (rnrdr ritlt to garrJd rnd nv0dp
Ure local rlronu {pnmflr G ltrng .,ll Fibrooe<trn ptrys J
dtlermlnilt;c nrle io dcurbprnenl. cellr,rlu grsAlh irtd dllt(?enlntrorr"
ldtro1lotl. rnigation, .ur{ vrrnil hc.rlil6 [t-.C Lirr et .rl_. - ,i R{l
ct r1,. liltvl Aprn trom itr phytrdogrJ lurKrhlna F,troncctrn
lurr beon implk:rttrd in nr.rny tlitre.rrc orrxerrct inch,lding rlncer
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A muttiepitope vaccine candidate
against infectious bursaI disease
virus using
immu noinformatics- based reverse
vaccinology approach

lrfan Guti,2, /\rrrer-rr'ra I-las:;.trt1.l, Jan Mohd Muneebt,
-lowseef Akraml. Lhtishanrut l-1aq2, Riaz Ahmad Shalrl,
Nazir Ahntad Gan;,ii,, Syed Mudasir Ahmadl, Naveed Arr.lum Chikanr
arrci Nar-leern Shahirl*

Itl>l)tti:otv L)r\/71('alr('lliol"i ilroteqy I)rvi.sionof /\nrmai Brotrlc|lloloqy, lacuttv(-,f VctcrifiJr),-!cttr!gc5,tft(.i

irrrjia l)cil..li"r':1 (): l:11i, r,i'loiiV. lJf'rvcrstly of (.ishn1tr, inagar, lndi?1, 1[)rvrstOn of Corr:J:ritattc:nal
ilr(),(ri)V r)i,sk.r'.,'' rTr"a\\,lli(r,' r>\ri ; L(j 5rln;i(lai lt,dtil

lnfectious bursaI disease vtrus is the causative agent of infectious bursaI disease
(Gumboro disease), a highty contagious immunosuppressive disease of chicken with a
substantial economic impact on smatt- and targe-scate pouttry industries worldwide
Currentty, tive attenuated vaccines are widety used to controt the disease in chickens
despite their issues with safety (immunosuppression and bursatatrophy) and etficiency
(breaking through the maternatty-derived antibody titer) To overcome the drawbacks,
the current study has, for the first time, attempted to construct a computationat
mode( of a muttiepitope based vaccine candidate against infectious bursal disease
virus, which has the potentiat to overcome the safety and protection issues found in
the existing [ive-attenuated vaccines The current study used a reverse vaccinotogy
based immunoinformatics approach to construct the vaccine candidate using major
and minor capsid proteins of the virus, Vp2 and Vp3, respectivety The vaccine
construct was composed of four cD8+ epitopes, seven CD4+ T-cett epitopes, l1
B-cett epitopes and a chotera Toxin B adjuvant, connected using appropriate ftexibte
peptide tinkers The vaccine construct was evatuated as antigenic with VaxiJen Score
of 0 6781, immunogenic with IEDB score of 2 B9BB7 and non-attergenic The 55.64
l<Da construct was further evatuated for its physicochemical characteristics, which
revealed that it was stabte wiih an instabitity index of L624, basic with theoreticat
pl of 9 24, thermostabte with atiphatic index of 86,72 and hydrophitic with GRAVy
score of --0256 The docking and motecular dynamics simutation studies of the
vaccine construct witir Tott-tike receptor-J reveated fair structuraI interaction (binding
affinity of -295 94 kcat/mot) and complex stabitity. Further, the predicted inductjon
of antibodie.s and cytol<ines by the vaccine construct indicaled the possibte eticitation
of the host's immune response against the virus The work is a significant attempt to
devetop next-generation vaccines against the infectious bursaI disease virus though
further experimentaI studies are required to assess the efficacy and protectivity of the
proposed vaccine candidate in yiyo

iBDV, inrmuntrrnfori'natrc!, B cell epitopes, T cett epitr:pes, molecutar dynarnics simulations
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Abstract: Vaccination is widely used to control Infectious Bronchitis in poultry; however, tl're limited

cross-protectiol and safety issnes associated wiih these vaccines can lead to vaccination failures Keep-

ing these limitations in mind, the current study explored the antiviral potentiai of phytocompounds

against the lnfectious Bronchitis Vilus usinS in silico approaches. A total of 1300 phytocompounds

derived from fourteen botanicals rvere screened for their potential ability to inhibit the main protease,

papain-like protease or l(NA-dependent l(NA-polymerase of the virus. 'Ihe study identified Methyl

Rosrnarinate, Cianidanol, l(oyleanone, and 6,7-Dehydroroyleanone as dual-target inhibitors against

any two of the key pr.oteins. At the same time, 7-alpha-Acetoxyroyleanone from Itosmarinus offcinalis

was found to be a multi-target protein inhibitor against all three proteins. The potential muiti-tar8et

inl-ribitor was subjected to molecular dynamics simulations to assess the stability of the protein-ligand

complexes along with the corresponding reference ligands. The findings specified stable interactions

of Tlalpha-Acetoxyroyleanone with the protein targets. The results based on the in silico study

indicate that the phytocompounds can potentially inhibit the essential proteins of the Infectious

Bronchitis virus; however, in vitro and in vivo studies are required for validation' Nevertheless, this

str-rdy is a significant step in exploring the use of botanicals in feed to control Infectious Bronchitis

infections in poultrY.

Keywords: inlectious bronchitis virus; natural antiviral; pharmacokinetic; molecr-rlar docking; molecttiar

dynamics simulation

1. lntroduction
Infectiogs Bronchitis (IB) is a highly contagious disease with significant economic

implications for the giobal chicken industry. First documented in 1931, IB is mainly

linted to respiratory, reproductive, digestive, and renal disoldels in domestic chickens

and various avian species Ii,.]]. Infectious bronchitis virus (IBV) replicates primarily in

the epithelial cells oi the respiratory tract, resulting irt respiratory problems [:r]' I'he ep-

ithelial cells in the oviduct ur,d th" kidney are also susceptible to IBV infection, impairing

the quality and production of eggs and causing nephritis' IB infections can cause a mor-

tality rate of 2O1O% [.,],',], increasing significantly with secondaly in'fections in infected

flocks [r,,7]. The IBV is trn enveloped positive-sense single-stranded I1NA virus (+ssRNA)

that belongs to the genus Carnmacoronavirus of t}re Coronaairidae family [trl. 'l'he IBV

V ir uses 2023, 1 5, 847 . https: / / doi org / 1 0.3390 / v 150 40847 https: / / www.mdpi.com/ journal/ viruses
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Combination of Caffeic Acid Phenethyl Ester and Crocin Realign

Potential Molecular Markers in U87-MG Glioma Cells
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AR'IICLD INITO ABS'IITACT

Bockgrout'u): Clial tumors.rre the most comnron p[ima[y malignant cetttral ncrvous system tumors. They

ar.e har.cl to treat, not only because of the dcregulation in rnultiple Pathways but also because they are

not contained in .r well-clefincd m.rss with cle.rr borders. 'fhe use of .r single therapeutic agent to target

gliornas has yielded unsatisfactory results.

Objective: A combination of molccules targeting multiple pathways may prove to be a better alternative.

Methot)s: 'l'he effect of cafieic acid phcnethyt ester and crocin on the proliferation and death of U87-MC

cells over a concentration range was analyzed using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyttetrazolium
bromide and lactate dehyclrogenase.rssays. A colony flormation assay was used to measure the efiect of

caffeic aci4 phcnethyl estcr.rnrl crocin on cont.rct inhibition and anchorage independence ability ofU87-

MC cells. [:urtherrnore, apoptosis in U87-MC cclls w.rs analyzed by propidium iodide assay. Real-time

polymerase chain reaction and Western blotting were performed to deternrine the expression level of
p53, epiclennal growth flactot' receptor, and prolilerating cell nuclear antigen'

llesults; Caffeic acid plrenethyl ester and crocin when used in combination p[esent an anticancer potential

for gliorna. These rnolecules, in combination, inhibit proliferation and induce apoptosis in U87-MC glioma

cells. Our results plovicle cvidence that colnbination treatment realigns the expression paradigm of p53,

epiclerrnal gl'owth factor rcceptor, and proliferating cell nuclear antigen in cotreated U87-MG cells.

Corrclusions: 'l'he combination of caffeic acid phenethyl ester and crocin led to inhibition in gliorn.r cell

proliferation and might pl'ovc to be an eliective.rdjunct to the thcrapies in vogue.
o 2023 Published by l'llscvicr Inc.
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Introductiolr

Brain tumors are tlre most common fonn oI solid tumor among

children younger than age 20 years. These tumors al'e now l-he sec-

ond leading cause of cancer-related deaths, following leukemia. t3e-

cause brain tumors are located at the control centet' lor thought,

emotion, and movement, their eflects on an individual's physical

and cognitive abilities are adverse.'' 'l'here are more than 120 dif-
ferent types of brain ttlmors, which make their eflective treatment
very complicated. Complete surgical resection of a high-gLade glial

tumor is exLrenrely diftrcult owitrg to the heterogeneity of tumor
cells, diffuse infiltrating nature, and high proliferative potential.'

Adjuvant ther.rpy, radiaLion, and chemotherapy aflter surgery can

only ext-end the survival time ol these patients for uP to 9 months

to a year. As a result, most targeted .rgents Iike monotherapies

have failed to provide survival benefits in malignant gliom.rs, In

addition, resistance to chemotherapy occu[s often, which le.rds to

tumor recurrence and treatlnent failure.' Cliorlas are anrong the

most widespread primary tumot's of the brain arising lrom gluey

or supporLive tissue of the brain, representing 31% ol atl brain tu-
mors and 80% ol all malignant tumors. Cliomas result in nrore
yeals oilife lost than any other tumors.r'l On the basis of different
histopathological char.rcteristics, gliomas are graded frorn I to IV as

per the 2016 World Health Organization classilicatiou and grade

lV glioma or gliobl.rstoma nrultilorme has a median overall sur-

vival oI merely 14.6 montl]s. 'Y Mutatiotts in epidermal growth fac-

tor receptor' (ECFR), isocitrate dehydrogenase; and delction of the

Iong/short arrr ol chromosome lgfcltrontosoure 1, respectively, as

welI as methylation ol O6-nrethylguanitre-DNA methyltransferase
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facilitatesScavenger
the endocytosis of Escherichia colivia TLR4
signaling in mamm ary gland infection
QamarTabanr', Syed Mudasir Ahmadr., Peerzada Tajamul Mumtaz3, Basharat Bhatr, Ehtishamul Haq2,
Suhail Magrayr, sahar saleemr, Nadeem shabirr, Amatul Muheea, Zahicl Amin Kashoos,
Mahrukh Hamecd 7-argar6, Abrar A. Malikr, Nazir A. Ganarir and uiaz A. shahr

Abstract

SCARBl belonqs to class B of Scavenger receptors (SRs) that are known to be involved in binding and endocytosis of
various pathoqens. SRs have emerging role in regulating innate immunlty and host-pathogen iiteractions by acting
in co-ordination with Toll-like receptors,euery Little is known about the [unction of SCARBl in milk_derived mammaly
epithelial cells(MECs).ThisstudyreportstheroleofsCARBl ininfectionanditspotential associationinTLR4signaling
on bacterial challenge in Goat mammary epithelial cells (GMECs). The novelty in rhe establishment of MEC culture lies
in the method that aims to enhance the viability of the cells with intact characteristics upto a hiqher passage number.
we represent MEC culture to be used as a potential infection model for deeper understanding oi animal pliysiol-
ogy especially around the mammary gland, on Ecoli challenge the expression of SCARBI waisignificant in induced
GMECsat6h.Endoribonuclease-esiRNAbasedsilencingoiSCAUBl al'[ectstheexpressionoflLR" anditspathwaysi.e.
MyD88 and l-RlF pathways on infection. Knockdown also affected the endocytosis ol'Ecoli in GMECs demonstratlng
thatEco/i usesSCARBl [unctiontogainentryincells,Furthermore,wepredict3uniqueproteinstructureso[unchar-
acterizedSCARBl (Caprahircus) protein.Overall,wehighlightSCARBl asamainparticipantinhostdefenceandits
[unction in antibacterial advances to check mammary gland inlections.

Keywords scavenger receptor Bl, lLR4, Escherichia coli, Goat mamm(rry gland, lnfection
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Abstract

Apple pomace, a by-product of the apple juice processing industry is significant agro-based waste in tlte Union Territory ofJammu &
Kashmil India. A considerable amount of apple is processed for juice production, resulting in a surplus of apple pomace, which is
generally underutilized. This study utilized apple pomace as a substrate matrix for producing pullulan by applying Aureobasidium
pllllulans MTCC 1991. Solid-state fermentation was done at a tab scale in Erlenmeyer flasks to produce this exopolysaccharide. The
suitable conditions for solid-state fermentation of apple pomace were: a solid-liquid ratio of 1:4, inoculum volume of 3m! pH 6 and
incubation time of 14 days. A yield of 42mglg dw was obtained in the control sample without adding any other nutrients or chemicals.
The addition of yeast extract at a concentration of 1X (w/w) and sucrose (5:t w/w) significantly (p<0.05) increased the yield to 62mg/g
dw and 7smglg dw, respectively. The purified zullqlan had similar characteristics to that of standard pullulan, as confirmed by ATR-

FTI& H NMR and TLC techniques. Pullulan production from apple pomace can be a better way to utilize this by-product ftom the apple
juice industry.lt will be a cost-effective technique for pullulan production as an inexpensive substrate and an environmentally
friendly approach are also used.
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Introduction

Pullulan is an exopolysaccharide produced during fermentation by Atreobasidiumpullulars,known as black yeast. Many migobes
have been reported to produce pullulan as an exopolysaccharide, butA. pullulons is commercially used for pullulan production. A.
pullulans is a ubiquitous yeast-like saprotrophic fungus found on leaves, moist surfaces, trees, etc. This organism is known to o<ist in a
plethora of temperatures and natural habitats.A. pullulans is known to produce a variety ofcompounds, including exopolysaccharides
pullulan and aureobasidins, enzymes and poly malic acid (Bozoudi & Tsaltas, 2018). Pullulan is an o-glucan composed of repeating
maltotriose units composed of o-glucose molecules linked together with o-1,4 glycosidic bonds and these units are, in tum,


