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TAK1 mediates convergence of cellular signals for death and survival
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Abstract

TGE-f} activated kinase 1. a MAPK kinase kinase Lamily serine threonine kinasc has been implicated in regulating diverse
range of cellular processes that include embryonic development, differentiation. autophagy. apoptosis and cell survival.
TAK I along with its binding partners TABI. TAB2 and TARBY displays a complex patiern ol regulation that includes serious
crosstalk with major signaling pathways including the C-Jun N-teeninal kinase (JNK). p38 MAPK, and I-kappa B kinase
complex (IKK) involved in establishing cetlular commitments for death and survival, This review also highlights how TAKI
orchestrates regulation of energy homeostasis via AMPK and its emerging yole in influencing mTORC | pathway to regulate

death or survival in tandem,

Keywords Apoptosis - Autophagy - Cytokine « Inllammatory - Smad

TAK1, a multifunctional kinase

Transforming growth factor-fi is a versatile cytokine, regu-
Jating a wide variety of intracellular signaling pathways.
The Smad dependent signaling pathway is conventionally
acknowledged as the traditional pathway promated by TGE-
(1 [1]. However, the Smad dependent signaling pathway
does not unfold the myriad functions of TGF-p1. Accumu-
lating evidence suggests that the TGEF-1 multifunctionality
is associated with the activation of diverse Smad independ-
ent pathways that may or may nol involve crosstalk with
Smads 2. 3]. TGE-p1, TGF-p2, and TGE-33 are the three
mammalian isoforms of TGE-f of which TGE-1 represents
the predominant isoform and the epitome of the TG
superfamily, TGE-1 regulates a wide array of cellular fune-
tions including cell growth, differentiation, wound healing
and apoptosis. TGE-p1 is also a puissant inducer in ECM
synthesis [4, 3]

TGE-p1 signals originate with the interaction ol type |
and type [1 TGE- receptors to activate distinet intracellu-
lar pathways [0]. Apart from the canonical Smad depend
ent pathways, the non: canonical, Smad independent path-
ways are directly activated by ligand-oceupied receptors 1o

(=1 Sabreena Aashay

mirsabreena.scholar@ kushiniruniversitymet
T Department of Biotechnology. University of Kashmir.
Hazratbal, Stinagar 190006, hndia

regulate a wide array of downstream cellular responses {2,
%, ¥]. Various branches of MAP kinase pathways including
(he exteacellvlar signal regulated kinase (Erk) 3,41, p38
MAPK (10, 11]. ¢c-Jun N-Terminal kinase (JNK} [12. 13).
phnsphali(Iy\inusilnl—f’;«kinasciAK'[' pathway [14. 13] and
Rho-like GTPase | 16, 171 signaling pathways are included
among the Smad independent pathways. TGE-p-activated
Kinase | {TAK1) has emerged as an indispensable signal-
ing molecule in Smad-independent TGE-p-induced signal-
ing pathways, TAK | is also a prime upstrean moleeule in
TGE-P1 induced expression of fibroncetin and type §eolla-
gen via activation of MK KJ-INK and MKK3-p38 signabing
pathways sespectively | 1% 2l

TAKI. a serine/threonine kinase, was first discovered
as o member of the MAPK kinase Kinase (MAP3K) fam-
ity, named as MAP3K7, and is activated by TGE-(iL{21].
TAKI is an cxlensively cxpressed Kinase, which, as the
name implies, was originally spotted as a TGFp-activated
enzyme |22, 23] In addition Lo TGE-P1. TAKT can be acti-
vated by various other stimuli encompassing lipopolysac-
charides [ 24 pro-inflammatory cytokines like interleukin
(1031 (254, wmaor nectosis Tactor {TNI-a [20] and eavi-
rormiental stress | 271, TAK L was originably recognized as a
kinuse in the TGE-f pathway by complementation and res-
cue of MAPKK mutant of yeast. TAKT has been identified
by a cDNA library screening and protein-fragment comple-
mentition assay in yeast for its tendency Lo substituie lor the
MAPKKK Sl lp in the yeast pheromone-induced MAPK

@ Springer
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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 fundamental effector and rate limiting element of protein synthesis, binds the 7-methylguanosine
cap at the 5’ end of eukaryotic messenger RNA (mRNA) specifically as a constituent of elF4F translation initiation complex thus facilitating
the recruitment of mMRNA to the ribosomes. This review facusses on the engagement of signals contributing ta growth factor originated
maxim and their role in the activation of elF4E to achieve a collective influence on cellular growth, with a key focus on conjuring vial
processes like protein synthesis. The review invites considerable interest in elevating the appeal of elF4E beyond its role in regulating
translation viz a viz cancer genesis, attributed to its phosphotylation state that improves the prospect for the growth of the cancerous
cell. This review highlights the latest studies that have envisioned to target these pathways and ultimately the translational machinery for
therapeutic intervention. The review also brings forward the praspect of eIF4E Lo act as a converging juncture for signaling pathways like

mTOR/PIZK and Mnk/MAPK to promaote tumorigenesis,
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ABSTRACT

The cap depeadent wanstation inilialion is a lightly controlled provess of cooperative temany comples formation by 4F-
BPL, cldl and the 57 cap of eukaryotic mRNA in response fo enwironmnental cues like ghucose. nurrients and growth
Factor lovels, Based on 1he well-dascribed effects of mTORC L rapomyain camples on 4E-B01 phosphorylahon s, i is
goeneralty aceepted that rapaniyein is 1 global mhibitor of cap-tependent translation. We have previolsty shown that
AL-U1P1 FesiSTANCE [0 1apamycin was overzome by e swoichiomerric abundance of ST Nuw we present evidence
that the [08%bedring amino terminal domain ol SGK1 s suftioent W relieve the rapamycio resistance nf 4E-BPP1 as
TOS deleted varants of SGH U active or inactive with resaidd 1o SGK 1 activity Tailed 1o ity about reliel ol 4F-AP1 resig-
rance 1 rapamycin, We dhse show that the reciprocal inactivation of S6K1 by abundange of E-BP1 2ets accomplished
anly with tact T0S mool in the protein. he data presented in this study identfies elF4E and nnt Raptor a5 a cellulu
laglor responsible 1o regulawe rapamycin sensilaly ol 4E-BP1 suggesung 1hat the phesphorylation dynanicy and

Translanm

1. Introduction

TOR (ammalian target of rapamycin), a member of PL3K (phospha-
tidyl inositol-4-kinase, is a highly conserved atypical ser‘the kinase with an
outsized rola in regulating major cellular processes like homeostasis, organ-
ismal growth and various pathological conditions including cancer, newo-
degeneration, obesity and Fype 2 diabetes [1]. Work in the last decade
clearly demonstrates that mTOR controls protein syothesis through a stu-
ning number of downsurean targets especially SGICI and 4E-BP1 whose ac-
Livity is regulated by post-iranslational modifications like phosphocylation.
inkibitory proteing and proteolytic cleavage 2,31

The emerging picture is that the activation of mTOR contributes o
the phosphorylation of 4E-BP1 and S6K1 by interacting dlirpagli aregu-
latory Raptor binding TOS motif | 2.4] however, there are inconsistencics
in licerature about the molegular mechanism that underlie the process
Phosphurylation of mTORCT substrates is subject v various
feedforward and feedhack lnops that encompass tar heyond the se-
quence motils of #ich phosphorylation site [H-8]. 4E-BPT, being ob-
served as the point of convecgence of various signaling conduits, can
be phosphorylaed by alternative kinases like GSK3, P MAPK, ATM,
CDC2/CDICY, LRRK2 ete.: in comjunction or independent ol mTORC]
[9). thereby challenging the conventional mTORAE-BP) cascade

< Corresponding author
E-might address: avddralikduok echein (L Aodeabi),

Tintyrs: Saedob g MBS ijhivmag 2018 12102
QI1-513048 2015 Elsevier 155 All vights roserved

rapamycm sensibvity of 45-BPT and S6K 1 are regulated mdeponduently

w2018 Elsevier BV All nighrs veserved,

Nevertheless, in our previous studies, we have shown abysmal correla-
tivn berween Raprar binding and state of 46-BP1 phospharylation [ 10]
abrogating the tole of Raptor, theugh paradoxically advocated 1o he
the major interacring parener for all mTOR mediated phesphoryiations.
There is also a potential disconnect between rapamycin response of 4F-
BIP1 and its phosphorylation tum over |1 1-16]. 1t is well decumented
that rapamyuin teatment alfects SerG3 and Thr70 residues of 4E-BPY
which are less effectually phosphorylated by miORCI in-vitro [13]
whereas. Thr27 and Thrdb thal ace well-identilied mTORCI siles
in vitro are not rapamycin sensituve in vivo [ 3] Equally credible work
has demonstrated the anconventional responsce of 4C-BP1 towards
rapamycin in glioma colls [17]. nayoblases | 13] aned during AML [19),

v addition tw this, there ave no universal opiniens regarding the im-
portance ol individual phusphorylation sices that dictate the release of
cIFAF from 4F-RP 1, T37 and T46 phosphorylations have been suggested
tw have cither little ur no effect on binding v ¢lF4F [14,20]. While some
studies suggest that-phosphmylation of Ser-65 residue alone is insuifi-
vienr 1o release elEdE from 4E-BI1, other studies bighlight that the sub-
stitution ol $65 alone drastically reduces the interaction by 100-fold
[21] Moreaver, in sea-urchin, a hyperphasphorylated 4E-BP1 variant
does not release eIF4E (rom 4E-BP1 [22]. In agreement with this, we
have previously shown that 4E-BP I phosphorylation 1s dispensable for
its binding to e(F4C [10], therefore signifying that alrernative mecha-
nisens other than phosphorylation at canonical sites might play a possi-
ble role in regulating 4F-BP1 binding to elF4FE
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Abstract

Bioinformatics being a multidisciplinary 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 play a major role in the primary heaithcare
system of several communities across the globe since ancient times. They continue to
provide a muititude 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 drug development through
high-throughput computational approaches. In 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 plant research as it could serve as

harbinger for the discovery of new therapeutic potential leads against various
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1, Introduction

Fruits and vegetables are rich in bioactive compounds and ofter
protection against degenerative diseases of ageing, such as heart disease,
cardiovascular disease, Alzhelmer's disease, cataracts and several forms
of cancer { - goFenm o b, SO Sau e MM

). Apricots (Prunus armeniaca L.} are rich in
Dbicactive compounds such as carctenoids and phenolic compounds.
Carotenocids present in apricots mainly include p-carotene, P-cryptox-
anthin, lutein and y-carotene. Phenolic characterization of the apricot
fruits shows that the major phenolic compounds in these fruits are
chiorogenic acid, neochlorogenic acid, protocatechuic acid, (-+)-cate-
chin, ¥-caffeoylquinic (or chlorogenic) acid, (—)-epicatechin,
naringenin-7-ghicoside  (or prunin}, quercetin-3-glucoside, querce-
ftin-3-rhamnoglucoside (or rutin), and kaempferel-3-rutinoside ('

© Corresponding author.
@ Corresponding author.

E-imail addresses! (S.M. Wani),

Apricots are a rich source of phy
their health premeting properties, Apricots are processed by severnl methods which include thecrmal treatment,
drying ete. However, processing results in significant clianges in the chemical composition of foods, This study

cessing treatments (freezing, ¢
mianths and evaluated at 4 months interval, The processed samples were analyeed [or various phenolic com-
ponngds (chlorogenic acid, neoe
:and canning increased the phenolic content of processed samples while us deying
resulted wa decline compared to fresh samples, Evaluation of carotenoids by HPLC showed that highest

tochemicals such as carotencids and phenolic compounds which contribute to

was carried out to evaluate the effect of different processing methods and storage on the phytochemical profile of
apricots, Three apricot vanieties (CITH-1, CITH-2, New Castle) from Kashmir were subjected to different pro-
anning and deying). Processed apricots were stared at ambient remperatures for 12

hlorogenic acid, catechin, kaempterol, quercetin, procyanidin By) by HPLE during

[-earotene, a-carotene, f-eryploxanthin, and zeaxanthin contents were observed In canned apricots followed by
frozen and dried apricots (P < 0.05). These compounds showed a decling with respect to storage time

)

As known, the fruit of apricot besides being consumed tresh is alse
used to produce a variety of processed products which invelve differant
processing methods, However, these processing methods affect the
physiochemical, functional, nutritional, safety and sensory quality of the
fruits. These methods may have a positive or negative influence on the
stability of phytochemicals. In fruits and vegetables, phytochemicals can
be bound in the plant cell membranes or exist as free compounds. Food
processing such as heating or freezing can diseupt the cell membrane
teading to the release of membrane-bound phytochemicals, which im-
plies higher bioaccessibility (1w it 5 gn
Canning does not affect the p-carotene and antioxidant activity of
apricols however, toral phenol content increased with canning { -+~ -+ -

X C) e s ena o eniowd i discovered a slight
increase in total phenols and anthocyanins following canning of cher-
ries, which they attributed to increased phenaolic extraction due [0

{F.A Masoodi},

Received 1 Aprl 2020; Received in revised form 1 July 2020; Accepled 4 July 2020

Available online 7 July 2020
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Abstract

Immune responses combat various infectious agents by inducing inflammatory
responses, antimicrobial pathways, and adaptive immunity. The polygenic
responses to these external stimuli are regulated temporally and in
coordination. Specific IncRNAs are induced to modulate innate and adaptive
immune responses, which can function through various target interactions,
like RNA-DNA, RNA-RNA, and RNA-protein interaction and hence affect
the immunogenic regulation 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-mediated progressive
demyelinating disease of the central nervous system (CNS) that has become
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Bioactive supra decorated thiazolidine-4-
carboxylic acid derivatives attenuate cellular
oxidative stress by enhancing catalase activity+

“7) Chech lor updates
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Masood Abmad Rizvi, (2 ** Zakir Hussain, £ * Fasil Ali." Asif Amin.’
Sajjac Husain Mir."" Gaulthicr Rydzek. ()’ Rohidas M Jagtap.”
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A pharmacaphoric matd decorated with suptamoleculdr funcuioralities TZT) was desxined for potertu
nteraction with biological targets. Mamn insighs of this work Include the cosrelation of suprd funchonatites
of TZT with ds binding ability to protemns leading (0 the modulaton of thew structure and Broactraty a5 &
promusing perspective in the heid of celiular proteclion from andatre strass To veshigate the roie of
TZT 1n oblerating omdative stress at 3 motecular level its bincing propensty wath Dowre serum 3 burmee
(BSA) andt bowine Iner catalase {BLC) was charactenzed uing vanous iophyucal methods The tirdirg
constants of TZT with BSA (i, * 209 x 10° M "Yand BLC (K, = 2 349 « 10° M " indicate its consdnranie
nteraction with these proteins. TZT efthoienlly thgqers favourable structural changes n BLC, thecetry
enhancng s enzyme activity in 3 dose dependent manngr The onEne kineocs parameters of 77T
binding to BLC were quantified using the Michacts -Menlen model Both in sdico and expendwnty resoies
suggest that an increased substrate avadabidy could be the reason for enhanced BLC acuvity Further.
moie. plysologcal relevance of this interacton was demensirated by eeshgaling the abwity ¢! 127 1a
dlicnuate ouddtve sitess Treatment with TZT was found 10 mitigate the inhibmon of A549 cell peoutery

tion in the presence of high concentrouens of vitamn ¢ This finding was confirned at a mMolet uiar el
by PARP cleavage status. demonstrating that TZT inhdits apoptotic eelt death induced by ondatve stress
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binding of biactive molecules to their bivlogical LInets coeurs

Introduction . .
primarily through supramulecular interactions,’™* thus offering

Supramolecular chemistry, which involes mulvculas aggregation
via nan-covalent intcractions, represents an strractive approach
for understanding and cangeting bivlogical processes,! ndeed, the
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routes for the modulation of target-based drug development. In
continuation of our interests in chemical biology,™ this
work presents a comprehensive biophysical frivestigation of a
syntliesised  pharmacophoric motif devornted with sarious
supramolvcubsr functionalities. Thiazolidine derivatives are remark-
ghle compounds with a plethora of biokogical activiges™ * that can
be decorated with functionalities favouring  supmmalecular
forees as patential ligands for biotangets.” With this miivation
we synthesised {25AR)-3(fert- Dutoxyeirbosy 2 2-hydruxyphenyl)
thinzolicline-1-carbuxvlic acid refermed to as the 12F molecule.
The potential supramolevular interaction sites in the TZT malecule
are depivied in Scheme 1, Main physical insighes of this work ane
the ability of TZT 1o estructune proons through complexation,
thus enhancing enzytne activity and showing promising perspee
¢ivess in the ficld of eellular protection from oxidative seress.

The increase in life expectancy is accompanivd by  higher
froquency of crippling degenerative diseases, thus triggering
the need for new drugs, However, interactinns with meodel
proteins have to be considered while designing pharmacophoric
melecales, Serwm wlbumins are vitat drug carriers det erminhy
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Eukaryotic initiation factor 4E is a novel effector of mTORC1 signaling
pathway in cross talk with Mnk1
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Abstract

Cellular stgmals that inlluence Cap-dependent translation have assumed signiticant relevance in the backdrop of their enforced
dysregulation during oncogenesis. Bukarvotic imitiation factor 41el1415), the mRNA cap-bindiag protein, has emerged as
akey player o lacilitale inmor progression through uprezulared cap-dependent translation synchronized with enhanced cell
division. We provide evidence thal elF4E phosphoryladon is regulated by mTORCT by virtue of its interaction with Rap-
tor through a novel TEFEPNEP moll and consequent phosphorylation invitro and in vivo in a Rapamycin-sensitive manner.
While we show that phospharylation pattern of el1-415 responds faithFully to Rapamycin inhibition. the prolonged exposure
w Rapamyvein rescues the loss of elF4E pliosphorylation through Mok activation. We also presenu evidence that elF4E
interacts with the amino terminal domain of 86K 1 in o phosphe-dependent manner. and 1his interaction is instrumental in
overriding Rapamycin inhibition of S6K [, The data endorses elF4E as a regulatory subumit that modulates the Tunctional

attributes of mTOR cficcters 1 synchronize cap-depeadent translation with growth asserlion,

Keywords mTORC] - elF4E - 4E-BPI - Mnk| - Rupimy cin - Trans)aion

Introduction

Eukaryotic initiation faclur 4K (clF4E), o 25-ka phospho-
protein, is 4 pivotal effector und rate-limiting determinant of
protein teanslation thal specilically binds the 7-methylguano-
sine cap at the 5° end ol eukaryotic mRNA as a component
of clF4E 1ranslation imitiation complex theceby mediating
the vecruitment of mRNA to the ribosomes | [, 2]. Lngage-
ment of signals that subgeribe w growih lactor initiated
maxim transduce inlo the activation of eIF4E (o achieve a
cumulative inlluence on cellular growith. witls prime locus
vn evoking vital processes like protein tramslation [ 3], The
activation ol ¢ll4L: is controlled by cither phosphorylation
at Ser2(0Y by upsiream signaling pathways or sequestration
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supplementaey annecial, which is wyailable o authorized wsers
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by the well-established regulaior 4E-BP1 [4]. Ser209. an
activating signature phosphorylation of e1F4E, is reported
Lo b catalyzed by mitogen-activated protein Kinase (MAPK)
interacting serinefthreomine kinase (Mok) [3-7]. u substrawe
ol Crk 172 and p3R MAPK [8. 9]. The mwre prolilic mode of
regulation of ¢TFAE is via o stringently regulated phenon-
cnon dictated by the binding ol 4E-BP 1 that binds ¢IFIE and
prevents its incorporation inte the initiation complex | 10).

Over the past decade, a wealth of experimental evidence
has assumed signilicance in light of documenling the onco-
genic slature of elFH T 2] The concerted upregulation
of el i varfous cancers with prospective mvolvenent in
metastasis has heen evidenced by numerous studies under-
lining the contribution of eTFAE in malignant transformation
and progression [13-18].

4L3-BPE has been identificd as an important regulator of
overall translation levels i cells that bind and iopair cIF4LE
in its dephosphorylaled state [19]. However, we have previ-
ously conlronted the very basis of the dogma that the phos-
pharylation status of 415-BP1 is discordant for its binding to
cIFFAL [20). 1t has been well documented that the phosplio-
rylation of elF1E a1 Ser209 is erucial for its lamarigenic
potential 121, 221, However, the Tunctional consequence of
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ABSTRACT

Translational regulation has invited considerable interest conseguent of its circumstantial dysregulation
during cancer genesis. clEdE (Eukaryotic Initiation Factor 4E) has been identified as an impaortant facto
involved in tumor pragression by way of mstrumenting the convergence of ancogenic signals far up-
veaulation of Cap-dependent translation. In the backdrop of dramaue elFAl over-expression in a large
population af human cancers, we suggest that the tumorigenic property of ¢lF4E is stricry aetributed to
its phasphorvlation sidte. We provide evidence thai while phosphorydated elF4E Tails 10 be sequestered
by 4E-RP1, s dephosphorylaled form shows overwhelming binding with 4F-BP1 withoul any consid-
cration to e scate of AE-BP1 phosphorylation w sugeest that elF4E-4ERP) binding is governed by cllF4L
phosphorylation instead of 4E-BI'L. We also show that elF4E engages in Cap-assembly (ormation prel-
erably in a phasphoarylaien-dependent manner 1o suggest that elFAE phosphacylation racher than 4E-
BP1 regulates its availability tu Cap-assembly

1. Introduction

elF4E is a fundamental component essential for (he wanslation
of all capped mRNAs [ 1.Z]. Complete lass ol elF4E resulls in embryo
death within 6.5 embryonic days as seenin elF4C { mice | 4|. This
importance is vested upon the ability of elF4E ro recognize the
m7GpppN cap moiety at the 5' end of eukaryotic MRNA. thereby
initiating the cap-dependent rranslation [4.5].

Conceptual progress in the last decade has added to the onco-
genic stature of elF4F, wherein a lot of studies suggest its abun-
dance as a means to bring about cellular transformation and
tumorigenesis [+ 1), This attribute is associated with the ability of
elF4E 1o modily the vranslational dynamics in away that lavors the
survival and prolilerative necessities ol cancer cells |11 ]. Also, po-
tential of 46-BP1 to act as a tumor-suppressor has gained profound
insights | {2 3.

The activity of clF4E is regulated either by sequesiration by its
well-cstablished regulator 4EBP1 or by Ser209 phosphorylation via
upsticam signalling pathways [ 15,:]. 4E-BP1 has been recognized
as a critical regulator of overall translation levels in cells by way of

* Lorrespanding auchor
F-mail address: ooobabak s 8 (KL Andalyiy,

il

U TR E P R [EHE PR

ON0G-291 X% 2020 Claevier Inc. All nighrs reseryed,

«1 1120 Elsevier Inc. All nghts reserved

binding and impairing elF4E in ity dephosphorylated state [, 1],

The availability of free elF4L victually wholly ascribed to the
state of 4EBP 1 phosphorylation by mTORC1, has not survived up in
laith as an exclusive [actor in light of the recalcitrance of 4EBP'1 10
rapamyein action in vivo | 7). Cvidence supporting kinases other
than mTORCH as physiological prospect for 4EBP1 phosphorylation
[4:F ). seemis 1o shift the onus of 4E avaitability on factors other
than 4EBP | phosphorylation.

Huwever, we have previously shown the discurdance of 4E-RP1
phosphorylation in binding to ¢lF4F [ * :]. To address this question,
we have extended the study here to evaluate the possible role of
eIFAE in dictating this binding, We herein compare the capacity of
4C-BP1 10 he dephosphorylated in response Lo rapamycin in
diflerent  cell  wypes upon  manipulasion ol elF4E-4EBP]
stoichiomelry.

2. Materials and methods
2.1 Antibodies and reagenis

NI I-3T3 and [IEK293 were kindly gifted by Dr. Fayaz Malik
(CSIR-1IUM [ammu), HCT. A549, SWABD MCE-7, MPA-MB, and HELA

cells were procured from NCCS, Pune-India. Lipefectamine reagent
{Invitrogen}, Rapamyain {Calbiochem, USA). Torin (Tocris) PVDF

Please cite this article as: A. Barool et al.. Eukaryoric Iniciation Factor 4E phosphorylation acts a switch for its hinding to 4E-BP1 and mRNA cap
assembly, Biochemical and Biophysical Research Communications, hitrps:/fdol.org/10.1016{j.bbic.2020.04.086
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ARTICLEINFO ABSTRACT

Keywords: SheA (Sre homologous- collagen homologue), family of adapter proteins, consists of three isoforms which
P&65he Integrate and transduce external stimuli to different signaling networks, Shea family consists of p46she, pS2she
RO and pe63he isoforms, characterized by having multiple protein-lipid and protein-protain imteraction domains
Apoip . implying their functional diversity. Among the three isoforms pe6she is structurally different containing an
2:: :foumﬁm additional CH2 domain which attributes to jts dual funeticonality in cell growth, mediating both cell proliferation
Diseases and apoptasis. Besides, p668he is also involved in different biological processes including reactive oxygen species

(ROS) production, cell migration, ageing, eytoskeletal reorganization and cell adhesion. Moreover, the interplay
between p66She and ROS is implicated in the pathology of various dreadful diseases. Accordingly, here we
discuss the recent structural aspects of all Shea adaptor proteins but are highlighting the case of p66She as model
isoform. Furthermore, this review insights the role of p66$he in progression of chronic age-related diseases like
neuro diseases, metabolic disorders (non-aleoholic fatty liver, obesity, diabetes, cardiovascular diseases, vascular
endothelial dysfunction) and cancer in relation to ROS, We finally conclude that pé&She might act as a valuable
biomarker for the prognosis of these diseases and could be used as a potential therapeutic target.

1. Overview of SheA family of adaptor proteins

SheA adaptor protein family is a group of three different members
which are produced from the same gene locus, The SheA gene locus
maps to the chromosome 1q21, containing 13 exons that are translated
into three proteins of about 46, 52, and 66 kDa known as p46She,

p528he and p66She respectively (Pelicci e al.. 1992). The protein
products of all three isoforms are produced by either RNA splicing or by
alternative translational initiation (Ravichandran, 2001). The longest

isoform p66She is composed of 583 amino acids, produced from exon
2-13 of SheA mRNA whereas the other two shorter isoforms p52She and
P46She are composed of 474 and 429 amino acids respectively, gener-
ated from exon 1, a fragment of exon 2(2a) and exon 3-13(2) of ShcA
MRNA (Kumar, 2019b; Wright et al,, 20 18). The other mechanism
involved in production of these isoforms oceurs by the utilization of
alternative in-frame translational start codons, The longest isoform
translation uses three in-frame ATGs while as p52she/pd6she isoforms
translation is driven by the use of two ATGs which are in frame. Fach
member of She A family share similar core domain organization con-
taining N-terminal phosphotyrosine binding domain (PTB), C-terminal

* Corresponding author.
E-mail address: khandayf@kashmiruniversity.ac.in (F.A. Rhanday).
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sarcoma homologous type 2 domain (SH2) and a proline rich linker
collagen homology 1 (CH1) domain that links PTB domain with SH2
domain. In addition, a cytochrome C binding region is found in p66She
and p52Shce isoforms towards N-terminal side end (Ahmed and Prigent,
2017). Unlike other two She A isoforms, p66She contains an extra
fragment joined to N-terminus side of PTB domain known as collagen
homology 2 (CH2) domain, making it the longest isoform of this family,
The two shorter isoforms, p528he and p465he are found in amphibians,
mammals, fishes, insects (D. Melanogaster), nematodes (C. Elegans),
and yeasts while as p66Shc is the most recent evolved isoform of this
family and is specifically found in vertebrates, but not in yeasts, nem-
atodes, and insects (Galimov, 2010). (Fig. 1)

1.1. Regulation of ShcA expression and localization

SheA isoforms exhibit differential expression pattern which is
ascribed to its posttranscriptional and posttranslational control system
(Kumar, 2019b). Among the three isoforms, p66She is restrictedly
expressed in most of cells excluding hematopoietic lineage whereas the
p52She and p46She isoforms are expressed in all cells (Bhat et al, 201 5).

Received 30 April 2020; Reccived in revised form 17 July 202¢; Accepted 6 August 2020
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Abstract

Alpha-1-syntrophin (SNTA 1) is emerging as an im portant regulator of cell signaling. SNTA1 forms a part of the dystrophin
glycoprotein complex (DGC) and takes part in signaling pathways via the DGC. SNTA| has been seen to be over expressed
in various carcinomas, including breast, esophageal and colon cancer. In this study, we analyze the effect of anti-cancer
compounds vis-3-vis quercetin and kaempferol on the expression of SNTAI protein, reactive oxygen species (ROS) production
and cell migration in breast cancer cells, Quercetin as well kaempferol treatment leads to a decrease in the expression of
SNTAI protein in HBL10O cells as well as a decrease in both ROS production and cell migration. The multipartite effects of
the flavonoids in HBL10O cells can pave the way for further studies where SNTAL is targeted for drug therapy in cancer.

Keywords Breast cancer . Alpha-1-syntrophin - Quercetin - Kaempferol - ROS - Cell Thigration

1 Introduction

Syntrophins are a family of scaffolding adaptor proteins that
were first identified in postsynaptic membrane of Torpedo
electric organ. Syntrophins are biologically diverse group of
~ 59KDa cytosolic peripheral membrane proteins that are
characterized by the presence of the N-terminal PH1 (pleck-
strin homology 1) domain that is split by a PDZ (postsynaptic
density protein-95/disc large/zona occludens-1), followed
by a second PH2 (pleckstrin homology 2) domain and a
C-terminal SU (syntrophin unique) domain. Syntrophins
serve to the internal cellular components with the dystrophin
glycoprotein complex (DGC) by directly associating with
dystrophin and dystrophin-related proteins like utrophin and
dystrobrevin. These interactions with DGC are primarily
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mediated by the split PH1 domain and the SU domain of syn-
trophin [1-6]. The syntrophin family consists of five different
homologous isoforms vis-3-vis, alpha-1-syntrophin, beta-
1-syntrophin, beta-2-syntrophin, gamma--syntrophin and
gamma-2-syntrophin {4, 7, 8]. Alpha-1-gyntrophin (SNTA1)
is a 59 kDa membrane associated adaptor protein. SNTAI1
Is primarily expressed in skeletal muscles and also in tis-
sues like heart, breast, brain etc. [8, 9]. SNTA1 acts as a link
between the extracellular matrix and the internal cell signal-
ing apparatus via the DGC [10]. SNTA1 plays an important
role in the internal machinery of the cell, by interacting
with proteins like stress-activated protein kinase 3 (SAPK),
calmodulin, actin, G-proteins, neuronal nitric oxide synthase
(nNOS), growth factorreceptor bound 2 (Grb2) and other sig-
naling proteins in the cell [11]. SNTAI binding to the SH2
domain of Grb2 leads to the activation of Rac] protein, fol-
lowed by the rest of the signaling pathway [12—15]. SNTAI
via its interaction with the DGC regulates the SNTA 1-Grb2-
Sos1-Racl-PAK1-INK signaling pathway. Any change in
the binding of laminin leads to conformational changes in
SNTALI that disrupts its binding to SH2 domain of Grb2 and
lead to disruption of the entire signaling pathway [15-17].
Any disruption in these signaling pathways can cause
abnormalities in the cell and lead to pathologies like can-
cer [18]. We have previously shown that SNTA! is over
expressed in breast cancer tissue, when compared to adja-
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mTORC1 induces eukaryotic translation initiation factor 4E interaction with
TOS-56 kinase 1 and its activation
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ABSTRACT

Eukaryotic translation initiation factor 4E was recently shown 1o be a substrate of mTORCI,
suggesting it may be a mediator of mTORC1 signaling. Here, we present evidence that elF4E
phosphorylated at $20%9 interacts with TOS motif of 56 Kinasel (S6K1). We also show that this
interaction is sufficient to overcome rapamycin sensitivity and mTORC1 dependence of S6K1
Furthermore, we show that elF4E-TOS interaction relieves S6K1 from auto-inhibition due 1o

ARTICLE HISTORY
Receved 10 Novernber 2020
Rewised 11 Felxuary 2011
Accepted 05 March 2021

KEYWORDS
mT(R; 56 Kinase |; elF4E

carboxy terminal domain (CTD) and primes it for hydrophobic motif (HM} phosphorylation and
activation in mTORC1 independent manner, We conclude that the role of mTORCT is restricted to
engaging elF4E with S6K1-TOS motif to influence its state of HM phosphorylation and inducing its

activation.

Introduction

Fukaryotic translation initiation factor 4E (¢[F4E)
is a potenl oncogene whose expression is elevated
in diverse range of cancers [1-6]. While elF4E
overexpression promotes CAP-dependent transla-
tion during tumor development [7], several
reports highlight the role of ell’4E phosphoryla-
ion al S-209 in [acilitating tumor [(ormation
(8-10]. Pertinently, for sustaining tumorigenesis,
enhanced CAP dependent translalion due to
increased eIF4E expression/phosphorvylation must
correlate with other growth promaoting functions.
Incidentally, increased expression and activation
of ribosomal prolein $6 kinase 1 (S6K1), a major
downstream effector of mTORCI, required for
ribosome biogenesis and cell cycle progression, is
a frequent feature associated with tumorigenesis
[11-13]. Therefore, it is logical to assume that
signals regulating elF4E  expression/phospho
dynamics must synchronize with the ones that
influence $6K1 activation. Accordingly, MAP
kinase interacting kinase (MNK) pathway, believed
o govern the stale of ell'dE phosphorylation in
elF4G-dependent manner [14,15], has been shown

tu be related to the state of mTORCI-S6KI1 reg-
ulation and its response to rapamycin. Although
the role ascribed to elF4E phosphorylation does
endorse the crosstalk between MNKI1 and
m'T'ORC1 pathways [14], the mechanistic basis of
its relation with S6K1 regulation remains unclear.
Interestingly, our recent observations that identify
elF4F  as mTORCGL  substrate  [16] and  as
a polential 1o influence cellular response (o rapa-
mycin [17] was suggestive of its prospect as an
intermediate in propagating mTORCI response.
Here, we reporl that eTFAE in its phospho torm
interacts with TOS motit of S6K1. This interaction
relieves CTD-mediated auto-inhibilion of S6K1
and primes it for T412 phosphorylation at HM
site and subsequent activation in mTORC]1 inde-
pendent manner.

Materials and methods
Cell lines and culture conditions

HEK293 were a gitt from Dr. Tvagi JNU-India.
HEK293T and NIH3'13 were gifted by Dr. Fayaz
Malik and Dr. Jamal respectively (CSIR-111M

CONTACT Khurshid Igbal Andrabi @ andrabikguok.eduan
Supplemental data for this article can be accessed here,
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Abstract

The emergence of the versatile gene-ediling (echnelogy using programmable seyuence-specific endonuclease system
(CRISPR-Cas9) has instigated a major uphcaval in biomedical rescirch. In o brief span of tme. CRISPR/Cas has been
adopted by research labs around the glebe because of s potential Tor significant progress and applicability interms of
elliciency. versatility and <simplicity, 1t is a breakthrough wehnique Tor systematic genetie engineering. genome labelling,
epigenctic and transcriptional modulation, and multiplexed gene editing, amongst others, This review provides an ilusirative
overview of the corrent rescacch trends using CRISPR/Cas technology. We highlight the latest developments in CRISPR/
Cas technigue including CRISPR imaging. discovery of novel CRISPR systems. and applications in altering the genome,
epigenome or RNA in different organisnes. Finally, we address the potential challenges of this weelimigue (or its tuture use.

In the pust decade, the exploitation of the CRISPR/Cas
1echmigue has swiflly eclipsed the ZNF and TALEN
gene-editing tools.

CRSIPR/Cas may result in transfoemative therapies
based on the ereation of permanent amd inherirable
chunges in the human genome.

‘The varying functionality of CRISPR systems have
allowed researchers (o pursue the therapeutic potential ol
molecular genetics in relation o disease progression,
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1 Introduction

I'be clustered regularly interspaced short palindromic
repeats (CRISPR) and CRISPR-associaled prolein (Cas)
systen, found in Y0% of archaea and 40% ol bacteria, forms
part el ihe bacterial adaptive immunity against extrancous
genctic clements. such as bacteriophages, plasmids and RNA
in some cases |1, 2] This microbial-based RNA-guided
endonuclease system has been wtilized (0 engineer biologi-
cal systems of diverse species, such as zebralish |2, 4, 1ros-
ophila [5, 6] Bombyx mori | 7], Cacnorhbabdits clegans |81,
rat | 9], mouse | 10] and humans [11].

CRISPRs were initially desceibed by a team ol Tupanese
scientists i 1987 as steetches ol divect vepeats in Escherichia
cedi | 12], and later alse deseribed in different bacteria [13].
In the mid-20005, microbiologists determined that CRISPR/
Cas is u pre-exisling bacterial defence sy stem thut uses anti-
sense RINA as the memory signatuce ol o previouws inlrusion
| I4]. This was experimentally conlirmed in 2007 using lytic
phages and streptococeus thermophilus (lactic acid bacte-
rium} [15]. A signilicant insight was provided in 2012 (rom
the discovery thut Serepiococens pyogenes and S thermophi-
firy Cas9-crRNA complexes cin act as RNA-guided endo-
nucleases in vitro [ 16], These findings. along with previous
observations, suggested that the cemplex of CasY-crRNA
can be widized as o targeted genome-engineering lechnoel -
ogy for making precise double-stranded breaks, Morcover,
newer studics continually aim at optumizing and medilying
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1 | TGF-—A VERSATILE

CYTOKINE

Abstract

Transforming growth factor-g (TGF-f) is a preinflammatory cytokine known to
control a diverse array of pathological and physiological conditions during normal
development and tumorigenesis. TGF-f-mediated physiological etfects are hetero-
geneous and vary among different types of cells and enviranmental conditions,
TGF-£ serves as an antiproliferative agent and inhibits tumor development during
pritnary stages of tumor progression; however, during the later stages, it encourages
tumor development and mediates melastatic progression and chemoresistance. The
fundamental elements of TGF-B signaling have been divulged more than a decade
ago; however, the process by which the signals are relayed from cell surface to
nucleus is very complex with additicnal layers added in tumor cell niches. Although
the intricate understanding of TGF-f-mediated signaling pathways and their reg-
ulation are still evolving, we tried to make an attempt to summarize the TGF-g-
mediated SMAD-dependent andSMAD-independent pathways. This rmanuscript
emphasizes the functions of TGF-$ as a metastatic promoter and tumor suppressor
during the later and initial phases of tumor progression respectively.

KEYWORDS
angiogenesis. chemoresistance, metastasis

various developmental defects (Rile Derynck & Budi ). TGF-

Transforming growth factor-p (TGF-B) superfamily includes a variety
of conserved growth faclors, each controlling a wide network of
cellular tasks encompassing cellular differentiation, proliferation, cell
death. cell adhesion, motility, lineage determination, adult tissue
homeostasis. and cmhbryogenesis, TGF-f and its structorally related
polypeptide factors are expressed in a complex tissue-specific and
temporal manner and play an important part in repair during tissue
damage and organismal homeostasis in all organisms from Droso-
phila to humans, These polypeptide factors conjointly comprise a
significant proportion of cellular signals that dictate cell fate (Hata &
Chon, e Tzavlaki & Moustakas, - i/ul
Dysregulation of TGF-f signaling results in the development of

Massague, T iy

various diseases like cancer and Fibrotic diseases and also leads to

signaling emerged in the carly metazoan cevolution, A fow clements
of the pathway are also present in the existent non-metazoans,
pointing to the advent of this pathway as a major upheaval in
switching to multicellularity by the early metazoans. Although the
SMAD homologs were also detected in the choanoflagellates, there is
no cvidence of TGF.Z receptors and ligands outside the metazoans
[Pang et al.. 1. As many as 30 members of the TGF-2 superfamily
are reported in hirmans and many orthologs are described in xeno-
pus, mouse, and other vertebrates {Massagué et al., "k Seven
members of the family are reported in Drosophilo melanogoster
{Raftery & Sutherland, :
et al. i #4), The members of the TGF-5 supcrfamily are generally

2) and seven in C. elegans (Padgett

divided into two categories that include the bone morphogenetic
protein (BMPYgrowth ang differentiation factor (GDF) and TGF-3/

J Celt Physiol. 2021:1-27.
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Abstract: An ongoing outbreak of coronavirus disease 2019 (COVID-19), caused by a single-stranded
RNA virus called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused a
worldwide pandemic that continues to date. Vaccina tion has proven to be the mast effective techn ique,
by far, for the treatment of COVID-19 and to combat the outbreak. Among all vaccine types,
epitope-based peptide vaccines have received less attention and hold a large untapped potential for
boosting vaccine safety and immunogenicity. Peptides used in such vaceine technology ate chemicall y
synthesized based on the amino acid sequences of antigenic proteins (T-cel} epitapes) of the targel
pathogen. Using wet-lab experiments to identify antigenic proteins is very difficult, expensive, and
time-consuming. We hereby propose an ensemble machine learning (ML) model for the prediction
of T-celi epitopes (also known as immune relevant determinants or antigenic determinants) against
SARS-CoV-2, utilizing physicochemical properties of amino acids. To train the model, we retrieved
the experimentally determined SARS-CoV-2 T-cell epitopes from Immune Epitope Database and
Analysis Resource ([EDDB) repository. The model so developed achieved accuracy, AUC {Area under
the ROC curve), Gini, specificity, sensitivity, F-score, and precision of 98.20%, 0.991, 0.994, 0,971, 0.982,
0.999, and 0.981, respectively, using a test set consisting of SARS-CoV-2 peptides (T-cell epitopes
and non-epitopes) obtained from IEDB. The average accuracy of Y7.98% was recorded in repcated
5-fold cross validation. Its comparison with 05 robust machine learning classifiers and existing T-cel)
epitope prediction techniques, such as NetMHC and CTlpred, suggest the proposed work as a better
model. The predicied epitopes from the current model could possess a high probability to act as
potential peptide vaccine candidates subjected to in vitro and in vivo scientific assessments. The
madel developed would help scientific community working in vaccine development save time to
screen the active T-cell epitope candidates of SARS-CoV-2 against the inactive ones,

Keywords: COVID-19; SARS-CoV-2; T-cell epitope; peptide-based vaccines; machine learning;
random forest; ensemble tearning; voting ensemble

1. Introduction

An infection outbreak caused by a novel coronavirus has proliferated rapidly around
the world. The World Health Organization (WI IO) designated the disease as COVID-
19 [1,2]. The pathogen was named SARS-CoV-2 by the Coronaviridae Study Group
(CSG) [3]. The pathogen has resulted in 225,488,491 COVID-19 cases and 4,644,376 deaths
worldwide as of September 13, 2021, posing a significant challenge to public health world-
wide [4]. Furthermore, because SARS-Co V-2 keeps on circulating, the chances of mutations
in the virus also increases. The recent delta variant with Pango lincage as AY.1, AY.2, AY.3,

- -—
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Zika virus (ZIKV), the causative agent of Zika fever in humans, is an RNA virus that belongs 10 the genus Flavivirus. Currently, there
1s no approved vaccine for clinical use to combat the ZIKV infection and contain the epidemic. Epitope-based peptide vaccines have a
large untapped potential for boosting vaccination safety, cross-reactivity, and immunogenicity. Though many attempts have heen
made to develop vaccines for ZIKV, none of these have proved to be successful. Epitope-based peptide vaccines can act as powerful
alternatives to conventional vaccines due 1o thewr low production cost, less reactogenic, and allergenic responses. For designing an
effective and viable epitope-based peptide vaccine against this deadly virus, it is essential to select the antigenic T-cell epitopes since
epitope-based vaccines are considered safe. The in silico machine-learning-based approach for ZJKV T-cel] epitope prediction would
save a lot of physical experimental time and eftorts for speedy vaccine development compared to it vive approaches. We hereby have
trained a machine-learning-based computational model to predict novel ZIKV T-cel) epitopes by employing physicochemical
properties of amino acids. The proposed ensemble model based on a voling mechanism works by blending the predictions for each
class {epitope or nonepitope) from each base classifier. Predictions obtained for each class by the individual classifier are summed up,
and the class with the majority vote is predicted upon. An odd nuinber of classifiers have been used to avoid the occurrence of ties in
the voting. Experimeatally determined ZIKV peptide sequences data set was collected from Immune Epitope Database and Analysis
Resource (IEDB} repository. The data set consists of 3,519 sequences, of which 1,762 are cpitopes and 1,757 are nonepitopes. The
length of sequences ranges feom 6 to 30 meter. For each sequence, we extracted 13 physicochemical teatures. ‘lhe proposed ensemble
model achieved sensitivity, specificity, Gini coefficient, AUC, precision, F-score, and accuracy of 0.976, 0.959, 0.593, 0.994, (0.989,
0.985, and 97.13%, respectively. To check the consistency of the model, we carried out five-fold cross-validation and an average
accuracy of 96.072% is reported. Finally, a comparative analysis of the proposed model with existing methods has been carried out
using a separate validation data set, suggesting the proposed ensemble model as a better model. The proposed ensemble model will
belp predict novel ZIKV vaccine candidates to save lives globally and prevent future epidemic-scale outbreaks,

1. Introduction propagaticn through infected mosquito stings [1]. The
World Health Organization (WHO) declared the outbreak a
ZIKV is an enveloped virus that belongs to the genus Fla- “public health emergency of interpational concern” in

vivirus and the family Flaviviridae. It is almost similar to February 2016. To date, the shreds of evidence of ZIKV
dengue fever and the West Nile virus because of its  disease have been reported from 86 countries and territories
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This review examines the concerted role of Epidermal Growth Factor Receptor (EGFR) and integrins in regulating
Reactive oxygen species (ROS) production through different signaling pathways. ROS as such are not always
deleterious to the cells but they also act as signaling molecules, that regulates numerous indespensible physio-
logical fuctions of life. Many adaptor proteins, particularly She and Gib2, are involved in mediating the
downstream signaling pathways stimulated by EGFR and integrins. Integrin-induced activation of EGFR and
subsequent tyrosine phosphorylation of a class of acceptor sites on EGFR leads to alignment and tyrosine
the p85 subunit of P1-3 K, and Cbl, followed by activation of the downstream
tional interactions between these receptors result in the activation of Racl via
leading to Reactive Oxygen Species, Both GF and integrin activation can produce

oxidants independently, however synergistically there is increased ROS generation, suggesting 2 mutual coop-
eration between integrins and G¥FRs for redox signalling. The ROS produced further promotes feed-forward
stimulation of redox signaling events such as MAPK activation and gene expression, This relationship has not
been reviewed previously. The literature presented here ean have multiple implications, ranging from looking at
synergistic effects of integrin and EGFR mediated signaling mechanisms of different proteins so possible thera-
peutic interventions operated by these two receptors. Furthermore, such mutual redox regulation of crosstalk
between EGFR and integrins not only add to the established models of pathological oxidative stress, but also can
impatt new avenues and apportunities for targeted antioxidant based therapeutics.

1. Introduetion

Oxidative stress is a phenomenon of elevated intracellular levels of
reactive oxygen species (ROS) causing damage to lipids, proteins and
DNA. Oxidative stress has been linked to a number of pathologies.
However, elevated ROS are also signaling molecules maintaining
various physiological functions [1]. Mitochondria in metazoan cells are
not only one of the principle cell organelles involved in energy pro-
duction in the form of ATP but also a significant source of ROS gener-
ation [2-4]. Within the mitochondria the primary reactive oxygen
species produced is superoxide, a large part of which is converted to
hydrogen peroxide by the action of superoxide dismutase. The produc-
tion of superoxide by mitochondria has been dedicated to several en-
zymes of the electron transport chain, including Complexes I and 1T and

* Corresponding author.
E-matl address: khandayf@kashmiruniversity.ac.in (F.A. Khanday).

hetps://doi.org/10.1016/).cyt0.2021,155625

glycerol-3-phosphate dehydrogenase via the process of oxidative phos-
phorylation (OXPHOS) [5-8]. 05 is most commonly the result of the
spillage of electrons from the mitochondria [9], It is produced from the
one-electron reduction of molecular oxygen (Oy) and, is rapidly con-
verted to H,0, by superoxide dismutases 1 and 2 (50D 1 and 2) [10].
The superoxide produced as such causes protein oxidation, DNA damage
and lipid peroxidation in a variety of cells- H,0; also shows damaging
effect on cells until degraded to Hy,0 by catalaze enzyme [11], Such
mitochondrial ROS promotes apoptotic cell death 112] apart from being
a signaling molecule for tumor necrosis factor-u (TNF-ix) activation [13],
hypoxia [ 14], and integrin activation [ 15]. Superoxide anions, may also
be generated enzymatically by NADPH (Nicotinamide adenine dinu-
cleotide phosphate) oxidase activity, another hotspot for ROS produc-
tion and prostanoid metabolism through cycloxygenase and

Received 21 November 2020; Received in revised form 23 May 2021; Accepted 8 June 2021
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ABSTRACT

B-Glucans are polysaccharides generally obtained from the cell wall of bacteria, fungi, yeasts, and aleurone layer
of cereals. >-Clucans are polymers, with B-1,3 glucose as core linear structure, but they differ in their main branch
length, linkages and branching patterns, giving rise to high and low-molecular-weight 3-glucans, They are well-
known cell response modifiers with immune-modulating, nutraceutical and health beneficial effects, including
anticancer and pro-apoptotic properties, A-Glucan extracts have shown positive responses in controlling
tumor cell proliferation and activation of the immune system. The immunomodulatory action of f*-glucans en-
hances the host's antitumor defense against cancer, In consonance with the above, many studies have shown
that 3-glucan treatment leads to the induction of a poptotic death of cancer cells, The ability of B-glucans to stim-
ulate apoptotic pathways or the proteins involved in apoptosis prompting a new domain in cancer therapy. 3~
glucan can be a potential therapeutic agent for the treatment of cancer. However, there is a need to legitimize
the -glucan type, as most of the studies include B-glucan from different sources having different physicochem-
ical properties. The body of literature presented here focuses on the effects of 3-glucan on immunomodulation,

praliferation, cell death and the possible mechanisms and pathways involved in these processes.

© 2021 Elsevier B.V. All rights reserved.
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1. Introduction

p-Clucans are 3-1,3 p-glucose polymers naturally occurring in
cereals [1], bacteria [2], yeast [3] and fungi [4] with significantly differ-
ent physicochemical properties depending on the source. They are
heterogeneous non-starch polysaccharides, present in the cell wall of
some microorganisms, particularly fungi. The sources from where B-
glucans have been extracted include yeasts, algae, protists, fungi and
cereals. Other sources include seaweeds [5] and various medicinal
mushrooms like Shiitake, Lingzhi, Chaga, Maitake having potential

* Comesponding author.
E-mail address: khandayf@kashmiruniversity.acin (FA. Khanday),

https:/Adol.o/10.1016/.ijbiomnac.2021.05.065
0141-8130/4 2021 Elsevier BV, AHl rights reserved.

immunomodulatory and antitumor effects [6,7). Glucan is mainly com-
posed of linear chain of [3-1, 3 p-glucose units and vary with respect to
side branching, solubility, viscosity, gelation properties, glycosidic link-
ages and molecular weight, for example, Lentinan (triple helix, B-1, 6
branched, {31, 3 glucan, 400-800 kDa), Schizophyllan (reversible coiled
helix or random coil, 3-1, 6 branched, -1, 3 glucan, 10°~10* kDa),
Maitake D fraction (triple helix, 800 kDa), cereal B-glucan (mixed link-
age [3-1,3, -1, 4 glucan, 130-410 kDa MW etc.) [7-9]. B-Glucan with p-
1,3 p-glucose units as a core linear structure is the most cornmon form.
Yeast and fungal $-glucan contain 1, 6 side branches, while as cereal -
glucan contains 1, 4 side branches, B-Glucan exists in both soluble and
insoluble forms. Commercially available B-glucan is derived from
yeast and is generally insoluble and structurally it is 3-1, 3 p-glucose
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Abstract

Synthesis, surface activity, self-aggregation and cytotoxicity studies of a series of amphiphilic Ruthenium (I1) and Oxovanadium (Iv)
metal complexes are presented. A series of Ruthenium (1) and Oxovanadium (V) based metallo-surfactants was synthesized and
characterized using UV-Visible, 'TH NMR and infrared spectroscopy. The synthesized metallo-surfactants were analysed for their
surface activity and self-aggregation properties through tensiometric and conductometric investigations. The surface activity as well
as the self-aggregation tendency of the as synthesized amphiphilic Ru (11 ) and Oxovanadium (IV) based amphiphilic metal complexes
was observed to be very sensitive to their overall geometry, hydrophobicity and counter ion polarizability. The metallo-amphiphiles
were tested for their potential role in cell growth inhibition. MITT assay resuits establish that the amphiphilic Ruthenium and
Vanadium complexes significantly inhibit the proliferation of human cervix carcinoma, Hel3 cell line. The amphiphilic phendione
complexes of both Ruthenium (I1) and Oxovanadium (IV) exhibited an excellent Cytotoxicity with an IC50 value of 57 M.

Graphical abstract

Transforming Ru({l1) and Oxovanadiym {IV) based metal complexes into metallo-surfactants via insertion of octadecylpyridine-2-yl
methyl amine (pr"‘) into their ligand sphere significantly erhances their cytotoxicity toward human cervix carcinoma,
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Introduction

The micro-environment specific redox activity, variable coordination ability and reactivity exhibited by the transition metal jons and
their complexes are very crucial for various biochemical and biophysical processes [1]. This uniqueness of these metal jionfmetal
compiexes has been attracting a considerable attention of researchers since last many decades, The main focus of the so far published
research works in this regard has been to explore and understand the role of metal ionsfcomplexes in biochemical processes and the
exploitation of their synthetic analogues as catalytic substitutes for various biochemical/chemical transformations 12]. Of late, the
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Abstract

Background Alpha-1-syntcophin (SNTA1) is emerging as a novel modulator of the actin cytoskeleton. SNTA1 binds to
F-actin and regulates intracellular localization and activity of various actin organizing signaling molecules. Aberration
in syntrophin signaling has been closely linked with deregulated growth connected to tumor development/metastasis and
its abnormal over expression has been observed in breast cancer. In the present work the effect of jasplakinolide, an actin-
binding cyclodepsipeptide, on the SNTA | protein activity and SNTA1 mediated downstream cellular events was studied in
MDA-MB-231 breast cancer cell line,

Methods SNTAI protein levels and phosphorylation status were determined in MDA-MB-231 cells post jasplakinolide
exposure using western bilotting and immunoprecipitation techniques respectively. MDA-MB-231 cells were transfected
with WT SNTA1 and DM SNTA| (y?2!5229 phospho mutant) and simultaneously treated with jasplakinolide. The effect of
Jasplakinolide and SNTA protein on cell migration was determined using the boyden chamber assay.

Results Jasplakinolide treatment decreases proliferation of MDA-MB-231 cells in both dose and time dependent manner.
Results suggest that subtoxic doses of Jasplakinolide induce morphological changes in MDA-MB-231 cells from flat spin-
dle shape adherent cells to round weakly adherent forms. Mechanistically, jasplakinolide treatment was found to decrease
SNTAL protein levels and its tyrosine phosphorylation status. Moreover, migratory potential of jasplakinolide treated cells
was significantly inhibited in comparison to control cells.

Conclusion Our results demonstrate that Jasplakinolide inhibits cell migration by impairing SNTA1 functioning in breast
cancer cells

Keywords Jasplakinolide - Breast cancer - Actin polymerization - Alpha-| -syntrophin - Migration

1 Introduction

Cancer cells are known to adopt various strategies to evade
the normal regulatory checkpoints and progress into an
advanced aggressive states; this may involve an increase
in cell motility. There are varions mechanisms that could
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lead to increased cell motility in breast cancer cells and one
such mechanism is cytoskeleton remodelling. As a result,
proteins involved in cytoskeleton remodelling are crucial
for breast cancer metastasis {1, 2]. In recent years, research
regarding the role of cytoskeleton remodelling proteins in
breast cancer cell metastasis, SNTAI an adaptor protein has
emerged as a novel modulator of the actin cytaskeleton in
response to various stimuli [3-6]. SNTAI is a 59 KDa multi-
domain dystrophin-associated scaffolding membrane protein
that coordinates the assembly of signaling molecules into
various intracellular signaling events [7, 8]. SNTAI has not
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ABESTRACT

We wish to present a simple, rapid, cost-effective and environmentally safe method for staining proteins in
polyacrylamide gels, using aqueous-based natural extacts from fresh green walnut (Juglars regia) hulls/husks.
The technique takes not more than 10 min for staining and is comparable in sensitivity to the most commonly
used Coomassie R-250 staining method when applied to different concentrations of Bovine Serum Albumin (BSA)
and various amounts of E coli extracts, The protein (BSA) band (~0.5 pg) and E. coli extract comprising ~25 pg
total protein can be visualized on polyacrylamide gels. Compared to both Coomassiz and Ponceau § staining, the
current methed displayed more intense bands when proteins are transferred to polyvinylidene fluoride (PVDF)
membrane. Although the walnut-dye (WD) method does not requite a time-consuming destaining step, excess
background stain can simply 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 and/or Kaempferol wete found
to be active compounds responsible for staining proteins. Compared to traditional Coomassie method, the in-
¢lusion of expensive and toxic solvents (methanol and acetic acid) is completely avoided resnlting in positive
health, environmental and economic benefits. In view of all these advantages, the WD method has immense
potential to replace cumently used protein staining techniques.

1. Introduction

being lengthy and invelves toxic, irritating and pungent solvents such as
methanol and acetic acid. Apatt from being expensive, methanol is very

The top three all-time cited papers deals with the metheds involving
proteins that include detection and quantification {Lowry and Bradford
methods) and separation by polyacrylamide gel electrophoresis, PAGE
[1]. Consequently, the visualization of proteins on PAGE gels iz one of
the most familiar and widely used techniques in the field of life sciences
that demands a cheap, rapid, non-toxic, non-pungent and environmen-
tally safe staining method [2].

Presently, Coomassie Brilliant Blue R-250 in an aqueous mixture of
methanol and acetic acid is routinely used to visualize protein bands on
gels and memibranes followed by destaining in the same sohwtion lacking
the dye [3,1]. The method can detect ~0.1 pg of protein per band is

harmful by all routes of exposnre-ingestion, inhalation, and skin ab-
sorption. Acetic acid is an irritant and contact by liquid or vapours can
cause burns and damage to the eyes and respiratory tract [5). Although
the silver staining method is more sensitive (detection limit ~ 1 ng), it
suffers from being tedious, and is not compatible with
mass-spectrometry due to protein cross-linking in the presence of toxic
formaldehyde [1]. Other methods fnclude int situ protein staining by
crystal violet that is messy and requires destaining [©].

The whole process is environmentally safe as the natural product
(dye) is obtained directly in water from the green husk of walnuts and
does not require any harsh and toxic chemicals at any step from
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Pullutan is an important exopolysaccharide commercially obtained from ubiquitous fungi Aureobasidizm pul-
bulans, Pullulan has unique physicochemical properties, due to which it has wide applications in the food,
pharmaceutical and biomedical industries, Various synthetic media and agro-industtial wastes have been utilized
for the production of pullulan. Agro-industrial waste has become a preferred sobstrate for biotransformation due
to {is economical aspect and nurritional atuibutes. Pullulan is one of the valuable products produced by the
biotransformation of agro-based wastes. Numerous factors which influence the pullulan production are the type

of substrate, the addition of carbon source, nitrogen source, pH of the medium, aeration/ agitation speed and
temperature. The cost, productivity of the product and efficiency depends on the selection of raw material, type

of fermentation (bioprocess),
pullulan production from agr

type of strain and downstream processing (recovery). This review focuses on
o-based wastes, the influence of factors and its applications,

1. Industrial applications

Pullulan has unique physicochemical properties, due to which it has
various industrial applications. Pullulan has wide applications in the
food, pharmaceutical and biomedical industries, Pullulan is used in
baked foods, confectioneries and beverages as stabilizer, intensifier,
adhesive and low viscosity filler, Pullulan is used in cosmetic products as
a moisturizing, stabilizing and coating agent. Considering the film-
forming ability of pullulan, it has a promising future in food pack-
aging and targeted delivery of biomolecules, vaccines and drugs. Pul-
lulan blended films/coatings have improved the shelf life and quality of
fruits and other food products. Pullulan being water-soluble and
biocompatible has vast applications in drug delivery, tissue engineering,
wound healing and blood plasma substitute. Pullulan has ability to form
hydrogels, it is conjugated with nanogels to act as molecular chaperons,
Electrospinning nanofibers have paved the way for new unexplored
applications of pullulan in nanotechnology.

2, Introduction

Pullulan is an exopolysaccharide commercially produced by Aeur-
obasidium  pulllans.  Exopolysaccharides  are produced by

* Cormresponding authors.

microorganisms as an extracellular or surface material in the form of a
slime layer (Sutherland, 1998), They protect the cell from biotic and
abiotic stress (Barcelos, Vespermann, Pelissari, & Molina, 2020). Pul-
lulan is a linear glucan composed of repeating maltotriose units linked
by @-1,6 linkage and maltotriose units are composed of «-1,4 linked
glucose units. However, maltotetraose units may also oceur occasionally
(Catley, Ramsay, & Servis, 1986; Catley & Whelan, 1971). Pullulan
production was first reported by (Bauer, 1938) during fermentation by
Aureobasidium pullulans and its structure was elaborated by (Bender,
Lehmann, & Wallenfels, 1959) Characterization of the pullulan recov-
ered from culture broths of A. pullulans was first done in 1958 (Bernier
1958),

A. pullulans is a ubiquitous microbe and widespread oligotroph found
on racks, wooden surfaces, moist temperate regions and has been iso-
lated mainly from the leaves of different plants (Peterson, Manitch
otpisit, & Leathers, 2013; Prasongsuk, Lotrakul, Ali, Jankeeree, &
Punnapayak, 2018). Aureobasidium pullulans a saprotrophic fungus
grows on the dead and decaying matter in a temperate phylloplane and
results in the blackening of surfaces due to melanin production.
A. pullulans have also been isolated from extreme conditions such as
glacial and subglacial ice (Zalar of ul, 2008) and hypersaline waters
(Gunde-Cimerman, Zalar, De Hoog, & Plemenitas, 2000).
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Abst rucl

Histone deacetylase 2 (HDAC2), an isozyme of Class 1 HIDACS has pedent smpua-
tions in actuating nevroadegenertive signating. Curtently, there are sizeable thery-
peutic disquicts with the use of synthetic histone deacerylase inhibitors in disense
munagement. This strongly sugpests the unfulfilled medicat accesly of plam
substitutes fur therapeatic intervention, Sulloruphane-N-uceryl-cysieine (SFN.N.
acetyleysteine or STN-NAC), a sulforaphane metabolite has shawn signslicanly
worthier achivity against HDACs under in virro combitions, However, the alomistic
stidies of SEN-NAC against IIDAC2 are currently lacking. Thus, the present study
employed a bybrid strategy inclicding exira-precision (XP) gnd-bused Nexible mo-
Jecular docking, molecular mechanics generalized borm surface arcit (MM-GBSA),
e-lharmacophores imethod, and molecolar dynamics simulation for explonng the
binding strengh, mwde of interaction, e-Pharmacuphoric feaures, and stabtbity of
SFN-NAC towards LTDAC2, Further, the globally acknowledged tensuty funchional
heory (DFT) study was performed on SFN-NAC and entinoatgl indivsdually in
compley state with HIDAC2. Apad from this, theve inhibitors were tested against
three distinet caneer cell mudels and one sransformed cell line for cytotogic acis -
ity. Moreaver, duuble motant of HOACT was generated and the binding acentation
and interaction of SEN-NAC was scrutinized in this stare. On the whole, th study
unhosunwed and explatned the compartively higher binding alfioiy of entinasta fue
(TDAC2 wnd us widle spectmm eytotoxicmy than SEN-NAC.
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Abstract

Leukemia is a heterogencaus disorder, characterized by etevated proliferation of
white blood celis, In this study, we explored the assaciation of 17 genetic variants
with leukemia patienty in the Jammu and Kashmir region of north India. The
variants wore genatyped by using a high-throughpul Agena MassARRAY platlorm
in 758 individuals {166 cases and 592 conirois). Of the 17 single-nucleotide
polymarphisms (SNPs) studied, five SNPs were showing signiticant association
with the high risk of leukemia in the north Indian poputation, whith inciudes
r$10063490 of telomere reverse transcriptase {TERT) with OR : 0 34 (95% C),
0.20-0.58: p=0008), (2972392 {PSCA) with OR 186 i95% Cl. 104-181;
p = .035), 154986764 {GRIP]] with OR 1.34 195% €I, 1.00-1.80; p = .04). rs 6990097
{TNKS) with DR 1.81 {95% C), 1.2-2.6: p = .001) and rs 12190287 [TCF21} with OR
287 (95% CI, 1.72-4.2; p » 0D01) by allelic association using Plink and analyzed by
SPSS. This Is the first study to cxplore these variants with leukemia in the studied
pepulation.

KEYWORDS

Jameny ant Kashmir, toukemla, multitacior dimensionality reduction, north india,
single-nusciealide polymorphlsm
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within the population of Jammu and Kashmir

8hanu Sharma' . Shabab Angurana® - Ameita Bhat' - Sonali Verma' - Divya Bakshi® . Ghulam Rateol fhat’ -
Rajeshwer Singh Jamwai' - Asif Amin” . Rales Ahmed Qadri? - Ruchl Shah?O - Rakesh Kumar'

Recrhved 30 March 2021 7 Accepted 20 July 2021 7 Publshed online 28 huly 2021
€ The Autharis), under cogiusive beence to Springer Matuie BY 2021

Abstract

Background SNP penotyping hus become increasingly more common plice o understand the genetic basis of compley
thacases hhe cancer, SNIgenots ping through Miss ARRAY ™ in o cost-eMevtive methed b quanttatively anisbyse the
varsatien ul gene expression n mubiple wanples, making it a petensial ol v identily e underlying causes of catorecial
CATCINOPCIESN

Methods In the paesenmt study, SNIY penutypong was carned vut using Avena Masa ARRAY ™, wiuch s 3 cost-etlective,
rubual, und sensitive method to analyse muiluple SNPs simalumconsly, We anabysed 7 genes in 492 samples (1M) cases and
192 controlsy ansoctated with CRC within b populition of Jumimu and Kashmir, These SNPs were selected bused on their
avsociatios with mwattiple cancers in literature.

Results This is the fimt study 10 explore these SNPs with calorecta) cancer withu the JEK popuilation 7 SNPs with o call rate
of YT were selevied for the study. Qut of these, five SNPars2234503 041 799966, 2229080, nROMIOD, ex 1042522 were
fuued v be significantly assiiated with the corrent study under the sllebe model with an (hdds Rane OR =2.98141.731 -
5.136 0t 95% C1y; p yalug = 3. R1E-05 for rs2234501,0R = LSS 1 073-2.647 a1 8% Cly; pr value =0.02292 for rx ) 794000,
OR = 1.5 (1.1-2.3 a1 95% CU), p vulue =002 for n2229080, OR =1,699¢1.035-2.791 a1t 95% CH; p value =D OI52] G
RROUIG], OR = 2007 (11.26-35.75); p value s LEIE- 3 for o 142522 respectively.

Conclusion This ix the first study to find the relution of Genetic variants with the ¢olomectal cancer within the studied popula-
tion using high throughput MassARRAY ™ technology. §t is further znticipated that the varianis should be evaluated in other
populstion groups thu) may aid in understanding the genetic complexily and bridge the missing beritability.

Keywords Colorectal cancer - Single aucleatide polymurphism (SNPs) - MussARRAY™ - Jammu and Kashmit

Introduction

Colorectal canves (CRCY is the thind most commen type of
cancer worldwide, resulting in 1-2 million new cases each

Tho a7t be hias been alvady sobmitied 1o a peeprint platfiem,

DOF 10 2020 %0 Ve PPEMRI, Lwense CONY 40 year (1) Tn 2020, it was estimated that nearly 1075 of ail

X > e gancer invidences were teported o de of CRC LI The ingi-

Ruch: Shsh denve of CRC has been associated with obesity, red meat

ik hahi@ pired oo comampion, und physical inacedvity |2, 3 In wddition, the

- Rakesh Rurruar _ genctic fetors and epigenetic changes also play s key mwic

CLp g in the initintion amd progression of CRC (5, <. Delay a the

" Sebumel o Boteehpedugy, Shes \ata Vol Deevs diageniy of CRC s 8 mapne hurdie in the management of

Unovesity, Junssa and Rashinur 1K2320, Katrg, fnlia CRC, whiteh is evidens by the rise Bt new casey each year.

T epaninest oh Boav iy, University ol Kashmar, Therehue, it i critical w identify markens thit maly hefp in

Srirapar 100800, s the carly prognosis and deselopment of therapeulic interven-
Govermment Medhe al Collepe Samani, Taramu 150004, mba tions accordingly
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Communicated by Ramaswamy H. Sarmg

Dep domain containing mTOR interacting protein iIDEFTOR} has critical implications in the develop-
ment and progression of human malignancies. Increased expression of DEPTOR promoles the growth
of tumor celis by inhibiting the mTORCY, which alleviates the negative feedback inhibitien by
mTORCY downstrearn target $6Ks on PI3K/AKT pathway thereby promotes cell suevival and prevents
apoprosis. This clearly suggests that targetiing DEPTOR-mTQR interactions through small molecules
may prove as an elfective strategy for ciccumventing distinct cancers. In this sludy, we employed a
top down approach for finding three novel moletutes whih may prove elfective in disrupting
Deptor-mTOR interaction. Fallowing DEPTOR madeling and validation we performed grid-direcied
structure based by specifying the residues of DEPTOR known 10 interact with mTOR. A library of
10000 protein-protein disrupting molecules was saeened against the dellned region of DEPTOR.
From the screened molecules, 30 molecules with highest binding affinity were chosen for malecular
docking. Thirty (30} ealra precision molecular docking experiments and 30 moleculac mechanics gener-
alized bomn surface area (MMGBSA) assays were pedarmed Following this top 10 molecules in terms
ol binding alfinity were selected and the interaction profile of thewr coresponding docked files was
generated. The top three molecules were finally selected after t3king all the thiee paramelers includ-
Ing docking score, binefing energy value and interaction profile inte consideraion, For atomishc
insights regarding DEPTOR-topmost hit interactions, mofecular dynamics was performed for 100ns.
This molecule after further evalualion may prove as promising candidate lor anticancer \hecapy.

Receneg 11 Jarvaary 2021
Accepted 7 August JON

DEPTOR, mT1DR cancer
struciure based virtual
screering. molecular
docking. MM GBSA,
molecular dyramus

and metastasis of varlous cancers {Saxton & Sabatis, 21 7/)
Therefore, targeting mTOR pathway through mTOR inhibitors
may be a viable theeapeutic $irategy to hmst the growth and
progression of various diseases including cancer.

DEPTOR an mTOR binding partner has been identified as

The mechanistic target of rapamycin (MTOR), which forms
two distinct complexes mTORCI and mTORCZ is an evoly
tionary conserved  kinase that belongs to  the

Phasphoinositide 3 kinase {Pi3K) related kinase family (Caron
et al, 2018). mTOR funclions as a central reguiater molecule
that integrates signals from diverse sources to regulate
metabolism, growth, proliferation, survival, autophagy. ¢ytor
skeletal organization and mobility (Wang et al, 2012). Hence,
deregulation of the mTOR pathway has been linked to the
pathogenesis of various diseases including cancer, diabetes,
obesity and Alzheimer’s disease (Li et al, 2014). Abnormal
activation of the mTOR pathway is mainly due o mutations
of its upstream pathways including the PI3K/AKT and RAS/
RAF/MEK/ERK which plays a pivotal role in the progression

an endogenous inhibitor af mTOR that inhibits the activities
of both mTORC1 and mTORCZ (Peterson et al, .JON%
Normally, DEPTOR acts as 3 tumor suppressor by inhibiting
mTOR which is hyper activared in majority of human cancers.
indeed, DEPTOR has been found to be downregulated in
majorlty of cancers {Peterson et al, 2004 However, under
certain circumstances, interestingly, DEPTOR could act as an
oncogene (Zhao et al, 20t1). The oncogeri< properties of
DEPTOR has been mostly attributed to its feedback acuvation
of mTOR PIIK/AKT pathway in various cancets in¢luding mul-
tple myeloma, cervical  squamous  cell  carcinoma.
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Isolation of high-quality RNA for high
throughput applications from secondary
metabolite-rich Crocus sativus L.

Limer Ky

ced Wam', Zubar Ahmad Wam', Aabid M. Koul, Asif Arrun, Basit Amin Shat Faizah Farooq aned

Raes A Qadr
Abstract
Objective: g gt quatty FNA D Crequeresient wlle pettanm g high thioghp ot !
M VAROWES Ot mDIECL A1 i LAt 8% HoWevEt 1 rurs bt Paitis €Oy enag g
T prants L oo e sin s PO A0 1L i s Ay tnetabaantes, pe vsan Car ol i Ve e i oy
s weiCn oltem e vr b PO Late WAt h 1o FENA .'.';e""'-l“',’e'-’ othodds have bes = pronosed fore

eultact

3O TAH Tr Zo0 and SDS ¢ 160 et tiods, wh

Leeswbatend 1o £ O Fi g 1ality ANA syt

o bl WA TSRS TS By

lirecarably yield ess aned poor quality #NA and

e For fogh troughipat appt cat

Resufts: I the prosent sty we munde oo fie anustrnents o e avalable grotocols i ladeeq oot atcny, iy
L T8 3 : atselfancg the prowedure smployesd Tun metiod Jed o the ettt of et | v oned o pestise 10
SN T O BNA ALty Nurrber (RING v ae greates 1t 7 < The bty of the BNA v b mee g, 0o bore oy
Based amg lihcation of mENA and mature miBRAs such as Co-MIRT G ant Cs-MIR3%6a

| Keywords: (1o

i3 sadtivus, RNA ntegrily number, High throughput sequenc Ing, mMicroRNA, Secondary metabonit

introduction The current scientilic evidence supports the signin-

Crocus sativus is a perennial geophyte with crimson tri-
fid stigtnas. The stigmas contain apocarotenoids such
crocin, picrocroon, and safranal, which give satfron its
distinclive caler, taste, and perfutne [1]. Il is one of the
world's most expensive spices due to its unique organo-
leptic properties and ditficulty in cultivation, processing,
and harvesting |, 3. Moreover, there is compelling evi-
dence that supports the therapeutic potentiat of saffron
{i]. and due to the growing demand, it becomes impor-
tant to devise a strategy to imprave the quality and quan-
tity of saffron | \}.
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cance of microRNAs in regulating essential plant devel-
opmental processes as Jeal morphogenesis, polaray [+, 7},
floral difterentiation, and development |, <. Moreover,
the nncruRNAS identified hitherto, have 50% targets as
transcriplion factors oul of which many miRNAs tar.
get MRNAs encoding transcription factors that eeygulate
development {141 b (], ‘

A stepping stone in the direction of molecular analysis
invalves the high-quality RNA [ 4 to synthessze cDNA
for performing quantitative PCR, and various othec
expurinents that rely on cDNA as a starting matenal.
Marvover, isolating high-quality RNA becomes impar.
anl while carrying out posttransaiptional  studies
involving microRNAs, as the prepsration of 2 microBNA
library entails meeting a speaific RIN value for the RNA
To isolate RNA from ditlerent tissues ol Crivus safivis,
{t is mportant 10 ensure that there is no inteeference of
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Lung cancer cell-derived EDA-containing fibronectin
induces an inflammatory response from monocytes and
promotes metastatic tumor microenvironment
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Abstract

Tumor-associated macrophages (TAMs) play a pivotal role in faciblating tumor
growth and metastasis. This tumor-promoting propensity of TAMS sels in as a
result of their complex cross-talk with tumor cells mediated primarily by tumor
cetksecreted proteins in the tumor microenvironment. To explore such inter-
actions, we cmployed an immunoscreening approach involving the im-
munization of Balb-c mice with model human lung corcinoma ceil line, AS9.
From serologica) examination combined with mass spectrometric analysis,
EDA-conining fibronectin (EDAy) was identified as a  conspicuous
immunngenic prvein in AS4) cell seerclome. We shawed that ASA9 secreted
EDAR: engages TLR< on TIIP-] monocytes lo drive the proinflammatory
response via NF-«B signaling cascade, Conversely, AS49 derived EDApy
potentiates their metastatic copucity by inducing cpubelinl-mesenchymal
transition through ils autocrine activity. In conclusion, the study proposes a
possible mechanism of cetlular cross-talk between lung cancer cells and asso-
ciated monocyles mediated by lung cancer-denived EDA Ry and resulting in the
establishment of proinflammatory snd melasiatic wmor microenvironment.

KEYWORDS
fitroncctin, inflammation, metastasis, scerelome, Wemor microenvironment

Infiltration by immune ccells is one of the typical
hullmarks of most solld wmors, A variety of leuko:

Cancer cell-secreled proteins function as communicating
signals in the tumor microenvironmenl to mediate the
heterotypic inleractions among wmoar and other recrulted
cell populations  which contribules 1o acquisition and
mainienance of cellular competence necessary for wmor
growth and metastasis.  lmmune celly are consldered
pivoral o such imeicate codiuluar inleractions and engoge In
a comprehensive interplay with tumor cells.

cytes. most populously monocytes  infiltrate  tumor
stroma and tend to differentiate into macrophages often
referred 1o as tumaor-associaied macrophages or TAM:.

TAMs play a key role in mediating funclional interplay
bewween a solid twmor and immune system, mainlaining
suppertive milicu 1w the former by facilitating the -
cruitment of olther inflammatory leukocytes via seeretion
of proinflammatory cytokines, chemokines, and growth
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Abstract: The only part of an antigen {a protein molecule found on the surface of a pathogen) that is
composed of epitopes specific to T and B cells is recognized by the human immune system (HIS).
Identification 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 mention that EBPVs have a great deal of untapped potential for boosting vaccination
safety—they are less expensive and take a short time to produce. Thus, in order to quickly contain
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
endemics, EBPVs are considered promising vaccine types. The high mutation rate of SARS-CoV-2
has posed a great challenge to public health worldwide because either the composition of existing,
vaccines has to be changed or a new vaceine has to be developed to protect against its different
variants. In such scenarios, time being the critical factor, EBPVs can be a promising alternative.
To design an effective and viable EBPV against different strains of a pathogen, it is important to
identify the putative T- and B-cell epitopes. Using the wet-lab experimental approach to identify
these epitopes is time-consuming and costly because the experimental screening of a vast number of
potential epitope candidates is required. Fortunately, various available machine learning (ML)-based
prediction methods have reduced the burden related to the epitope mapping process by decreasing
the potential epitope candidate list for experimental trials. Moreover, these methods are also cost-
effective, 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- and B-cell epitopes. Special emphasis is
placed on highlighting and analyzing various models for predicting epilopes of SARS-CoV-2, the
causative agent of COVID-19. Based on the various methods and tools discussed, future rescarch
directions for epitope prediction are presented.

Keywords: machine learning; antigenic determinant; antigen; antibody; immune-relevant determi-
nants; epitope-based peptide vaccine; SARS-CoV-2; COVID-1Y; epitopes; ensemble model

1. Introduction

An antigenic determinant {AD) is a portion of an antigen molecule known 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 amonyg the

Pathagens 2022, 11, 146, hitps:// doi.org /10.3390/ pathogens11020144
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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 Public Health Emergency of International
Concern in 2016. Currently, there is no approved vaccine for clinical use to combat the Zika
Virus infection and its epidemic. The in-silico approach to T-cell epitope prediction of Zika
virus is useful to save biologist's time and efforts for vaccine development. The authors have
proposed a novel ensemble machine learning model to predict Zika virus T-cell epitopes
using physicochemical properties 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 consisting of experimentally determined T-cell epitopes

and non-epitopes of Zika virus were collected from Immune Epitope Database and Analysis
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ABSTRACT

Matrix metalloproteinases (MMPs) constitute an important family of endopeptidases in humans and other
primates. MMPs together process or cleave almost alt the components of the basement membrane (BM) and
the extracellular matrix (ECM} and various non-matrix bioactive substrates. Most of the MMP-processed ECM
components and soluble protein mediators play crucial roles in numerous cellular signaling pathways and,
therefare, regulate a multitude of physiological processes that depend on these cellular signaling pathways.
Consequently, dysfunction or dysregulation of MMPs promote varlous pathophysiological conditions that
often manifest as varied diseases or disorders including cancers of aimost all the types. MMPs,
predominantly through the prateolysis of diverse substrates, play a critical role In almost all the important
pro-tumorigenic processes including tumor growth and progression, 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 transcription, 140expression and subsequently serum levels and enzyme activity of MMPs in an allele-
specific manner. The allele-specific differences that resultin increased or decreased physiological levets and
functions of MMPs may possibly madulate the risk of various cancers. In this chapter, we briefly discuss the
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Abstract

Scavenger receptors belong to a superfamily of proteins that are structurally beterogeneous and encompass the
misceilaneous group of transmembrane proteins and soluble secretory extraceliular domain, They are functionally
diverse as they are involved in various disorders and biological pathways and their major function in innate immunity
and homeostasis. Numerous scavenger receptors have been discovered so far and are apportioned in various classes
(A-L). Scavenger receptors are docurmented as pattern recognition receptors and known to act in coordination with
other co-receptors such as Toll-like receptors in generating the immune responses against a repertoire of figands
such as microbial pathogens, non-self, intracellular and modified self-molecules through various diverse mechanisms
like adhesion, endocytosis and phagocytosis etc. Unlike, most of the scavenger receptors discussed below have both

immune pathways involved with each receptor type.

Background

Scavenger receptors {SRs) were shown for the first
time on macrophages to function in endocytosis and
degradation of modified (acetylated) low-density lipo-
proteins (LDLs) [I]. SRs are a structurally heteroge-
neous superfamily of proteins that belong to different
classes with very little or no structural resemblance,
T'ne only characteristic that designates various classes
is their competence to bind mutual ligands. SRs show
interactions with medified self-molecules, damage-
associated molecular patterns {IDAMPs), non-self mol-
ecules like preserved pathogen-associated molecular
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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 form might participate in preventing
the pathogen entry and replication, unlike its membrane-bound form. This review majoriy gives an insight on the
functional aspect of scavenger receptors in host defence and describes their mode of action extensively in various

Keywords: Scavenger receptors, Immunity, PAMPs, Signalling pathways, ACE-2

patterns {PAMPs) on microbial pathogens (lipopoly-
saccharide (LPS) and lipoteichoic acid (LTA)). They
also recognize unmodified endogenous proteins, lipo-
proteins, apoptotic cells and polyionic ligands such as
carbohydrates, proteoglycans, cholesterol ester and
phospholipids etc. Host cells are effective guardians
of the immune response through the expression of
complex surveillance systems, including the Pattern
Recognition Receptors (PRRs) [2). Scavenger recep-
tors are membrane-associated pattern recognition
receptors (PRRs) [3~5] that act as phagocytic recep-
tors mediating direct non-opsonic uptake of patho-
genic microbes and/or their products. SRs may partner
with other PRRs like TLRs (Toll-like receptors) or
multimolecular complexes on various cell types and
participate in diverse functions like signalling other
than scavenging, Recognition of pathogens by SRs

©The Author(s) 2021 Open Access This article is licensed under a Creative Commions Attribution 40 Intermational License, which
permits use, sharing, adaptation, distibution and reproduction in any medium or format, as long as you give appropriate credit 1o the
original authaorfs) and the source, provide a link to the Creative Commons licence: and indicate if changes wire made The images or

other third party material in this article are included in the article’s Creative Commons licence, unloss indicated otherwise in a credit line
10 the material. If material s not included in the article’s Creative Commaons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will necd 1o obtain permission directly from the copyright holder, To view a copy of this

licence, visit |1/ P 1

Ihe Creative Commeons Public Domain Dedication waiver (ni1p,/ ol i
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Prospectus of advanced nanomaterials
for antiviral properties

Tabinda Showkat Patoo,? Firdous Khanday*? and Ahsanulhaq Qurashi ' *P

Viral hazards have suddenty increased in the form of the century’s biggest pandemic through COVID-19.
However, viruses are also associated with other human diseases, the severity of which range from the
mild commeon cold 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
limitations. This has burdened the research community worldwide with the challenging task of
discovering advanced anti-viral strategies to overcome the limitations being faced. In this regard,
fortunately, metal and inorganic nanoparticles offer tespite as they exhibit tremendous anti-viral
potential and are considered a powerful weapon against viral intrusions. Metal nanoparticles of various
metals such as silver, gold, and copper have not only successfully attenuated the infectivity of malignant
viruses (HIV, HSV, HIN), etc) in in vitro corditions and in vivo conditions {mainly silver and zinc oxide
nanoparticles] but have also successfully overcome the limitations faced by conventional anti-viral
therapies. Acting in a resistance insensitive, age and co-morbidity independent and low cytotoxic
manner, metal nanoparticles can successfully inhibit viral entry and other viral development processes.
In the light' of the mechanisms and advantages offered by metal nanoparticles, it is suggested to
consider their usage in actual clinical practice rather than as an alternate therapy. Further, considering
the mechanisms exhibited by matal nanoparticles to deprive the viral load, we anticipate that the current
pandemic (COVID-19) can be treated to some extent via the aid of metal nanoparticles. The successful
implication of the hypathesized mechanisms can offer abating strategies to combat the current
pandemic and open new avenues to cope with future pandemics. In this prospective, we provide the
frontiers and current scenario of various classes of nanoparticles being explored for antiviral activities.

drugs,’** vaccination failure due to host insensitivity,* genetic

predisposition,'® as well as age and co-morbidities,"*?” the devel-

Viruses are intracellular pathogens capable of capturing host
cells to increase their number, thus converting them into
factories for their mass production and re-infection.! The
phases of viral infection include attachment to the host
cell,>* synthesis, assembly of mature virus particles,* and
finally their release.” All these phases succeed through the
orchestrated aid of viral proteins as well as the host-cell
machinery."*” 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 si-RNA-based anti-viral approach. How-
ever, due to disadvantages such as resistance, sensitivity,®°
narrow specificity,’* low therapeutic index of anti-viral

* Department of Biotechnology, University of Kashmir, Srinagar, Jammu and
Kashumir, 190006, India. E-matl: khandayfi@kashmiruniversity.ac.in

® Department of Chemistry, Khalifa University, Abu Dhabi, 127785,
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2960 | Mater Adv, 2022, 3, 2960-2970

opment of more promising antiwiral strategies is necessary, With
regards to this, the use of metal and inorganic nanoparticles for
advanced anti-viral approaches is promising. The use of nano-
particles in the field of virology is not a novel idea. Nanomaterials
have already proved themselves to be efficient nano-sensors, track-
ing viruses with great efficacy and sensitivity on account of their
phenomenal conductivity and photo-electrochemical properties,
making them an ideal choice for diagnostic purposes.’®2° various
novel approaches have been developed to investigate advanced
nanomaterials for antiviral applications. Besides, nanoparticles,
both organic and inciganic, owing to their characteristics properties
such as quantum size effect, high surface-to-volume ratio,* tunable
surfaces and easy functionalization with desired chemical moieties
have already proven their value as excellent conventional anti-viral
therapy carriers.” In addition, the biomimetic properties of metal
and inorganic nanoparticles have enabled researchers to explore
their intrinsic antiwiral activity.>® Besides antiwviral activity, metal
nanoparticles also possess intrinsic anti-fungal, anti-bacterial and
other anti-microbial properties.”** It is noteworthy to mention that

© 2022 The Author(s). Published by the Royal Society of Chernistry



liternational dowrmal of Biological Macromoleenles 208 (2022) 154-1068

journsl homepapge: www.elsevier.com/flocatedijbiomac

Contents lists available at ScienceDirect

International Journal of Biological Macromolecules

Pro-oxidant vitamin C mechanistically exploits p66Shc/Racl GTPase G

pathway in inducing cytotoxicity

Hilal Ahmad Mir®, Roshia Ali*, Zahoor Ahmad Wani *, Firdous Ahmad Khanday "
? Department of Biotechrology, University of Kashmir, Srinagar, Jammu and Kashmir 190006, India
b,

0 of Bioch istry, Uni

ity of Kashmir, Srinagar, Jammu and Kashmir 190006, India

ARTICLEINFO ABSTRACT

Reywonds: P565he is the master mgulator of oxidative stress whose pro-oxidant functioning is governed by ser36 phos-
PB6she phorylation. Phosphorylated Pp66She via Ract GTPase activation modulates ROS levels which in turn influence its
Vitamin € pro-oxidative functions. Vitamin C at higher concentrations exhibits cytotoxic activity in various caneers,
:::mm inducing ROS mediated cell death via Pro-apoptotic mechanisms. Here we show a novel role of pe6she in
ROS mediating pro-oxidant activity of vitamin C. Effect of vitamin C on the viability of breast cancer and normal cells
cancer was stdied. High doses of vitamin C decreased viability of cancerous cells but not normal cells, Docking study

displayed significant binding affinity of vitamin C with pe6She PTE domain. Western blot results suggest that
vitamin C not only enhances P66She expression but also induces its ser36 phosphorylation. Vitamin C at high
doses was also found to activate Racl, enhance ROS production and induce apoptosis. Interestingly, ser36
phosphorylation mutant transfection and pretreatment with antioxidant N-acetyleysteine results indicate that
vitamin C induced Racl activation, ROS production and apoptosis is p66She ser36 phosphorylation dependent.
Overall, results highlight that vitamin C mechanistically explores p66She/Racl pathway in inducing apoptosis

and thus can pave a way to use

this pathway as a potential therapeutic target in breast cancers,

1. Introduction

ShcA adaptor proteins are the family of three splice variant isoforms
including p46she, pS2she and p66She 1], All the isoforms of Sheca
consist of three similar domains Collagen homelogne 1(CH1), phos-
photyrosine binding dotnain (PTB) and Src homologue 2 (SH2) domain.
P66She the longest isoform, contains an exira domain CH2, attributing
to its structural and functional diversity 12). The p528he isoform is
usually involved in propagating mitogenic signals while as p46She be-
sides transducing mitogenic signals is involved in inhibition of lipid
oxidation [2.4]. The longest isoform p665he plays a dual role in cell
growth propagating both mitogenic as well as apoptotic signals [5]. In
response to growth factor stimuli Shca proteins get tyrosine phosphor-
ylated, resulting in activation of Ras/MAPK cell proliferation pathway,
however, under oxidative stress conditions, p66Shc gets phosphorylated
at serine36 residue that inhibits mi togenic signaling pathway and pro-
motes oxidative stress responses [3.5]. Besides, p66She is a well-
established regulator of life span and apoptosis [7). Genetic deletion
of p66Shc in mice showed significant resistance towards oxidative stress
and apoptosis [3]. Under oxidative stress conditions, p66She was found

to induce reactive oxygen species (ROS) mediated DNA damage and cell
death in B-lymphocytes | 9]. Moreover, elevated p66She expression and
activation was linked to cell cytotoxicity of the ceniral nervous system
(CNS) [10]. We have also earlier shown the interplay between MKK6
and p66Shc leads to ROS induced cell death of neuronal cells in response
to beta amyloid exposure [ 1 1]. The ability of p66She to induce apoptosis
under oxidative siress is governed by the phosphorylation status of CH2
domain Ser36 amino actd residue |12 |. Excessive oxidative siress in cells
has been found to activate various kinases including JNK, PKC-p and
MKKS |11.13-15]. These kinases then phosphorylate Ser36 and trigger
apoptotic responses, facilitated through different ways including, ROS
scavenging enzymes production inhibition, the release of cytochrome C
from mitochondrial membrane and activation of Racl/ NADPH Oxidase
pathway [16-18)],

Racl the member of the Rho GTPase family has been well implicated
in the regulation of ROS production in a vari ty of cells [ 10]. Being a
member of NADPH oxidase, Racl in GTP bound form promotes assembly
of NADPH Oxidases and triggers the production of ROS, Racl actsasthe
downstream target of p66She and is implicated in maintaining p66She
stability and oxidative stress responses [17.20]. Moreover, p66She
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Abstract .
Follicle-stimulating hormone receplor (FSHR) belonsts to the family of G.praten
coupled receptors and acls as 3 cognate recepior fac Falliclesskimalating
hormone (FSH) Among the various polymorphit changes reported in FSHR
r36145 polymoarphism leading «o Alad07 Thr variation in the extrar ellualar domain
ol the FSHR {FSHR(,) is widely reparted. Therelore we attempled to evaluate
the funcllonal implications ol this variation by studying i1y effects on FSHER, -,
structure as well as FSH binding. Qur atomic-scale investigations reveal that the
hinge region, a hey hormone Inleraction site in the extracellular domain of Wi
FSHR. exhibits wignificantly more flexibility compared with the vanant slructure,
Moreover, the Wt receplor in complex with FSH was observed to form 3
pocket-like structure in its hinge region whereas such a structure was not
detecied i lhe varianl. The study further reveals that the koy residue, sTyra3s,
required for FSH recognilion and FSHR activalion. exhibits tower binding
Irec energy in the variant struciure as compared to the Wi In conclusion. cur
results point out that Ala307 Thr variation leads 1o structural and conlorma-
lional anomalies In FSHRyg which may alter its FSH binding and aftect its
aclivation.

KLYWORCDS
Al 307Thr genotype, FSHR, polycystic ovarlan syndrome, premature ovarian Liture

cognale ligond, folkche-stimulating hormone (FSHY through the
extracelulyr domain which Iuduces conformatnonal changes in the

The lollicle-stimulating hotmone receptor (FSHR) is 3 member of the
highty canserved sublamity ol the G projewn-coupled receplor [GPCR)
suprriamily It s positioned on cliromosoiae 2 in ihe P21 plé reglon
aicl comprises 10 cxons with 9 interveniang inlrons  The protein
srchiteciure irw hules a Lirge NHy-tirminal extracelulir domain, a
tracwmembrane (egion and an Iraceiular domain Mant ulb the
exlracelidar domain Is encoded by the tres] 7 exoes, whereas eaoa 10
encodes the Clermial end of the eutraceliolyr domain, teans-
membrane doman and (he intracelhilie domain - FSHR COPIRTS IS

tranymembrane domain ultimately transshacing hormone signaly to
the cell Interior {hrough the intrag el domaan tesalting in the
follicedar evelopment and dwetse ovarmn funcicns The ente)
celular domaln has been postulited 1o contan two lunctonal
subdortuirm incliding the hormone-binding dormunn responsible for
high-alfinity gand recognition and the hinge or hinge domain
fequlted for sgnal simtifinlly. ~ The biwer contains d sultated
Tyrd15 resklue whih represents a key imidoe respunsble lor
hatmone interaclion.
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Shielding and nurturing: Fibronectin as a modulator of cancer
drug resistance
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Dvepartmesit of Bux hemvstry, Deahbandy Resistance lo chemotherapy ang targeled theragies constitute a common hafimark
ofeps: sy o DAL Dok B of most cancers and ropresent a dominant tactor fostering tumor relapse and
Correspondence melastasis, Fibroneclin, an abundant exlracellular matrix glycoprotein, has long been
"-"_‘ .‘ Shat o ot .""'I"" Dot of propesed 1o play an impartant role in the pathobiology of cancer, Recent research
ﬁ ,~ f'. \ M,‘L:,L: thda bas unraveled the role of Fibronectin in the onswet of chemeresistance azainst 3
tra ard

variety of antineaplastic deugs including DNA-damaging agents, hormone feceptor
antagonists, tyrosune kinase jnhibitors. microtubule destabilizing agents, ete The
current review summarizes the role played by Fibronectin in mediating drug
resistance against diverse anlicancer drps. We have alo discussed how the
aberant expression of Fibronectin drives the oncogenic  signaling  pathways
ultimately leading Lo drug resistance hrough the inhibitlon of apeptosis, promotion
of cancer cell growth and proliteralion.

KEYWORDS
apoptosis, chemoresistance, DMA damaging drugs, extracelfular matrix, Fibronectin, humor
mictoenvironment
1 1 INTRODUCTION development and progression of several physiological and patho
logh conditions.
The extracellular malsix [ECM} is a complex and extensive network Fibronectin is the maost abundant disulfide-finhed hetveodimeric

composed of proleaglycans, glycoproteins and fibrous protelns that ECM glycoprotein with a wide variety of physiological lunctions and
mantains tissue srchitecture and dynamics (Karamanos et at L A00ML it prodiced by many cel) types, Including fbroblasts, endothelal cels,
The molecules of ECM and the underbying cells are in conlinua chondrocytes. synovial cells and Myocytes Fronectin s assemiled
feciprocal  cross-tath  inltiating  varlous biochemical and  bio- 10 produce » scatfold that iv used by caner colbs to spread and wwade
mechamnical cues Inat wiluence (eflular phenolype and betuwvior, the local stroma (Patten & Wang 2] Fibronectn Mays 3
The ECM is constantly remodeled and reshaped which modulates deterministic robe in development. coluly growih and didicrentation,
the signaling cascades 1 esporsilate for o cell's proditeration, motiflity, adheslon, migration, wad woumd hesling (T.-C Lin el A, . - Rk
and diflerentiation patiern {Sainio & Jarveldinen, <020}, Changes in et al. XHvl Apart from its phyuotogal tunctions, Fibronectn
ECM composition and struclure are chkasoly assoclated with the has been implicated in many divease processes inchading cancer
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Infectious bursal disease virus is the causative agent of infectious bursal disease
{Gumboaro disease), a highly contagious immunosuppressive disease of chicken with a
substantial economic impact on small- and large-scale poultry industries worldwide
Currently, live attenuated vaccines are widely used to control the disease in chickens
despite their issues with safety (immuncsuppression and bursal atrophy) and efficiency
{breaking through the maternally-derived antibody titer) To overcome the drawbacks,
the current study has. for the first time, attempted to construct a computational
madel of a multiepitope based vaccine candidate against infectious bursal disease
virus, which has the potential to overcome the safety and protection issues found in
the existing live-attenvated vaccines. The current study used a reverse vaccinology
based immunainformatics approach to construct the vaccine candidate using major
and minor capsid proteins of the virus, VP2 and VP3, respectively. The vaccine
construct was composed of four CD8' epitopes, seven CD4t T-cell epitopes, 11
B-cell epitopes and a Cholera Toxin B adjuvant, connected using appropriate flexible
peptide linkers The vaccine construct was evaluated as antigenic with VaxiJden Score
of 06781, irmmunogenic with IEDB score of 2 89887 and non-allergenic. The 55 64
kDa construct was further evaluated for its physicochemical characteristics, which
revealed that it was stable with an instability index of 16 24, basic with theoretical
pl of 9.24, thermostable with aliphatic index of 86,72 and hydrophilic with GRAVY
score of —0.256. The docking and molecular dynamics simulation studies of the
vaccine construct with Toll-like receptor- 3 revealed fair structural interaction {binding
affinity of —295.94 kcal/mol) and complex stability. Further, the predicted induction
of antibodies and cytokines by the vaccine construct indicated the possible elicitation
of the host's immune response against the virus The work is a significant attempt to
develop next-generation vaccines against the infectious bursal disease virus though
further experimental studies are required to assess the efficacy and protectivity of the
proposed vaccine candidate in vivo

B2V, immunainformalics, B cell epitopes, T cell epitopes, molecular dynamics simulations
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Abstract: Vaccination is widely used to conirol Infectious Bronchitis in poultry; however, the limited
cross-protection and safety issues associated with these vaccines can lead to vaccination failures. Keep-
ing these limitations in mind, the current study expiored the antiviral potential of phytocompounds
against the Infectious Bronchitis virus using in silico approaches. A total of 1300 phytocompounds
derived from fourteen botanicals were screened for their potential ability to inhibit the main protease,
papain-like protease or RNA-dependent RNA-polymerase of the virus. The study identified Methyl
Rosmarinate, Cianidanol, Royleanone, and 6,7-Dehydroroyleanone as dual-target inhibitors against
any two of the key proteins. At the same time, 7-alpha-Acetoxyroyleanone from Rosmarinus officinalis
was found to be a multi-target protein inhibitor against all three proteins. The potential multi-target
inhibitor 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 7-alpha-Acetoxyroyleanone with the protein targets. The results bagsed o 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
study is a significant step in exploring the use of botanicals in feed to contro! Infectious Bronchitis
infections in poultry.

Keywords: infectious bronchitis virus; natural antiviral; pharmacokinetic; molecular docking; molecular
dynamics simulation

1. Introduction

Infectious Bronchitis (IB) is a highly contagious disease with significant economic
implications for the global chicken industry. Iirst documented in 1931, IB is mainly
linked to respiratory, reproductive, digestive, and renal disorders in domestic chickens
and various avian species [ },:]. Infectious bronchitis virus (IBV) replicates primarily in
the epithelial cells of the respiratory tract, resulting in respiratory problems []. The ep-
ithelial cells in the oviduct and the kidney are also susceptible to IBV infection, impairing
the quality and production of eggs and causing nephuitis. IB infections can cause a mor-
tality rate of 20-30% [4,), increasing significantly with secondary infections in infected
flocks [-,7]. The IBV is an enveloped positive-sense single-stranded RNA virus {+ssRNA)
that belongs to the genus Gammacoronavirus of the Coronaviridae family [v]. The IBY

Viruses 2023, 15, 847. hllps:/ /doi.org/10.3390/ v 15040847
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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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ARTICLE INFO ABSTRACT

Background: Glial tumors are the most common primary malignant central nervous system tumors. They
are hard to treat, not only because of the deregulation in multiple pathways but also because they are
not contained in a well-defined mass with clear borders. The use of a single therapeutic agent o target
. - gliomas has yielded unsatisfactory results.
Key words: Objective: A combination of molecules targeting multiple pathways may prove to be a better alternative.
CAPE Methods: The effect of caffeic acid phenethyl ester and crocin on the proliferation and death of U87-MG
crocin cells over a concentration range was analyzed using 3-{4.5-dimethylthiazol-2-y1}-2,5-diphenyltetrazolium
Crocus sativus bromide and lactate dehydrogenase assays. A colony formation assay was used to measure the effect of
glioma caffeic acid phenethyl ester andl crocin on contact inhibition and anchorage independence ability of U87-
E?STMG MG cells. Furthernare, apaptosis in U87-MG cells was analyzed by propidium iodide assay. Real-time
polymerase chain reaction and Western blotting were performed to determine the expression level of
p53. epitdermal growth factor recepror, and proliferating cell nuclear antigen.
Results: Caffeic acid phenethyl ester and crocin when used in combination present an anticancer potential
for glioma. These molecules, in combination, inhibit proliferation and induce apoptosis in U87-MG glioma
cells. Our results provide evidence that combination treatment vealigns the expression paradigm of p53,
epidermal growth factor receptor, and prolifecating cefl nuclear antigen in cotreated U87-MG cells,
Conclusions: The combination of caffeic acid phenethyl ester and crocin led to inhibition in glioma cell
proliferation and might prove 1o be an effective adjunct to the therapies in vogue.
© 2023 Published by Flsevier Inc.
This is an open access article under the CC BY-NC-ND license
(it }

Article history:
Received 23 May 2022
Accepted 4 February 2023

Introduction

Brain tumors are the most common form of solid tumor among
children younger than age 20 years. These tumors are now the sec-
ond leading cause of cancer-related deaths, following leukemia, Be-
cause brain tumors are located at the control center for thought,
emotion, and movement, their effects on an individual's physical
and cognitive abilities are adverse.': There are more than 120 dif-
ferent types of brain tumors, which male Lheir effective treatment
very complicaled, Complete surgical resection of a high-grade glial
tumor is extremely difficult owing to the heterogeneity of tumor
cells, diffuse infilirating nature, and high proliferative potential.-

* Address corcespondence to: Ehtishamwul Hag, Depariment of Biotechnology.
Ground Floor. Science Block, University of Kashmir, Srinagar - 190008, Kashmii,
Jamnw and Kashmir, India,

E-mail address: Sactesoow 0. (B Hagh
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Adjuvant therapy, radiation, and chemotherapy after surgery can
only extend the survival time of these patients for up to 9 months
to a year. As a result, most targered agents like monotherapies
have failed to provide survival benefits in malignant gliomas. In
addition, resistance to chemotherapy occurs often, which leads to
tumor recurrence and treatment failure.” Gliomas are among the
mosl widespread primary tumors of the brain arising from gluey
or supporlive tissue of the brain, representing 31% of all brain (u-
mors and 80% of all malignant tumors. Gliomas result in more
years of life lost than any other tumors.”-" On the basis of different
histopathologica! characteristics, gliomas are graded from I to IV as
per the 2016 World Health Organization ctassification and grade
IV glioma or glioblastoma multiforme has a median overall sur-
vival of merely 14,6 months. " Mutations in epidermal growth fac-
tor receptor (EGFR), isocitrate dehydrogenase; and deletion of the
lengfshoct arm of chromosome 19jchromosome 1, respectively, as
well as methylation of Q6-methylguanine-DNA methyltransferase

UUil-BQSX,I@ 2023 Published by Elsgvier inc. This is an open access article under the CC UY-NC-ND license (. \ i )
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Scavenger receptor B1 facilitates
the endocytosis of Escherichia coli via TLR4
signaling in mammary gland infection
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Abstract

SCARB1 belongs to class B of Scavenger receptors (SRs) that are known to be involved in binding and endocytosis of
various pathogens. SRs have emerging role in regulating innate immunity and host-pathogen interactions by acting
in co-ordination with Toll-like receptors.Query Little is known about the function of SCARB1 in milk-derived marmrnary
epithelial cells (MECs). This study reports the role of SCARBY in infection and its potential association in TLR4 signaling
on bacterial challenge in Goat mammary epithelial cells (GMECs). The novelty in the establishment of MEC culture lies
in the method that aims to enhance the viability of the cells with intact characteristics upto a higher passage number.
We represent MEC culture to be used as a potential infection model for deeper understanding of animal physiol-

ogy especially around the mammary gland. On Ecofi challenge the expression of SCARB1 was significant in induced
GMECs at 6 h. Endoribonuclease-esiRNA based silencing of SCARB1 affects the expression of TLR4 and its pathways ie.
MyD88 and TRIF pathways on infection. Knockdown also affected the endocytosis of £.coi in GMECs demonstrating
that £.cofi uses SCARB1 function to gain entry in cells. Furthermore, we predict 3 unique protein structures of unchar-
acterized SCARB1 (Capra hircus) protein, Overall, we highlight SCARB1 as a main participant in host defence and its
function in antibacterial advances to check mammary gland infections.

Keywords Scavenger receptor B1, TLRA, Escherichia cofi, Goal mamma ry gland, Infection
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Abstract

Apple pomace, a by-product of the apple juice processing industry, is significant agro-based waste in the Union Territory of Jammu &
Kashmir, 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
pullulans MTCC 1991. Solid-state fermentation was done at a lab 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 3mL, pH 6 and
incubation time of 14 days. A yield of 42mgjg dw was obtained in the control sample without adding any other pytrients or chemicals.
The addition of yeast extract at a concentration of 1% (w/w) and sucrose (5% wiw) significantly (p<0.05) increased the yield to 62mg/g
dw and 75mg/g dw, respectively. The purified pullulan had similar characteristics to that of standard pullulan, as confirmed by ATR-
FTIR, H NMR and TLC techniques. Pullulan preduction from apple pomace can be a better way to utilize this by-product from the apple
Juice industry. It wili be a cost-effective technique for pullulan production as an inexpensive substrate and an environmentatly
friendly approach are also used.
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Introduction

Pultulan is an exopolysaccharide produced during fermentation by Aureobasidium putlulans, known as black yeast. Many microbes
have been reported to produce pullulan as an exopolysaccharide, but A, pullulans is commercially used for pullulan production. A,
pullulans is a ubiguitous yeast-like saprotrophic fungus found on leaves, moist surfaces, trees, etc. This organism is known te exist in a
plethora of temperatures and natural habitats. A. pullulans is known te produce a variety of compounds, including exopolysaccharides
pullulan and aureobasidins, enzymes and poly malic acid (Bozoud; & Tsaltas, 2018), Pullulan is an a-glucan composed of repeating
maltotriose units composed of a-glucose molecules linked together with a-1,4 glycosidic bonds and these units are, in turn,



