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During i life cycle, the Dioscorea iber und ergoes muliple
morphological and biochemical changes To gain a betrer
understanding of the membolic changes msociared with
tuber growth, a stage-specific gel-free proteome analysis of
four disdnce morpholegical smges namely germinatng
tuber (51), degrading vuber (52), new wber formadon (53)
and tuber maturation (54) was done and validated by prin-
cipal component analysis A comprehensive dam set identl-
fying 7B.2% of the votal 3,681 protelns was generated.
PAMTHER and KEGS MAPPER revealed both expecred
{carbohydrace membolm and redox reguladon) and novel
biological proceses (ransedption factors and hormonal
reguladon) charmcrerstie for each developmental soge.
Higher abundance of the enzymes of ascorbate—gucachi one
cycle and carbohydrate meabolbm was detected during
tuber germinadon (51) and tuber form athon stages (53] in
comparison with the mamre wber. The presence of ethylene
blosynthesks components during wber formation hints -
wand its probable role in postharvest shelf Ife The data set
comprehensively deseribes the proteo me of Dioscores tuber
and provides growth-specific markers for tuber germ ination
{ascorbate peroxidase monodehydrosscorbate reductase,
imvercase) and mber formadon (sucrose synthase), which
werne validated by enzyme activity asays and Western blot-
ting The sudy provides informatdon that may influence the
direcdon of research for improving the productviey of this
under-utilized and largely neglected crop.

Keywords: Diosroneg alara « Metsbolic padvays « Morpho-
sragingiphenotypic siaging « Promeomics « Tuber formation .«
Tubser germinanon

mroduction .

Humans sre reliant on plans producing smrchy roos and
rubers for their nurridon. These crops are culdvared as staple
energy sounces, second 1o cereaks in the ropical regons of e
world (Chandrasekara and Kumar 2016]L For example, pora noes
and yams are tubers, wheress o and oocoyvams asre derived
from  coms, underground stems and swollen hypocoryle
Cassava and sweer pomaross are storage roors Yam belonging

authar Email, rdeswal@batamy.du.acin; Fax, +91-01 1276173

ro e B ly Diioscores: ese scoounts for 6% of the global ruber
production (Adeols et al. 2012). They are rich source of carbso-
Ty drares and vicamins E A and K [USDA NAL2018) The rubers
are wsed for curing disheres, neunsdagenerative diseases and
cancers (Maithili er al 2011 Diescorin is the major soomge
protein consnrutng 85% of the roral muber proein (15 g/ W00
g UsSDA NAL 20M8) (Harvey and Boulter T83) It is a2
“mvulrifuncn onal proein’ and possesses o-carbonic an hydrase
(CA), debrydrosscorbare reducmse ([DHAR), monodehydroos-
corbate reducmse (MOHAR), amylse and orypsin inhibioor
scnivioes (due er al. 2012). Recendy, the existence of the
Assda—Hallivell cycle im the tuber was esmablished and i
msociaion with ruber germinarion was shown [Shama
er al 20071

A seanch for Dios avrea on National Cenre for Blorechng logy
Information showed 1255 publications, of which only 5 are
relsted 1o promomics | hope/wawewn ebi.n lmnihogow
pubmed/fterm—=Dhscorea) in  the last 15yearss (il
MNovernber 15, 20201 Most of the proteomics studies are
resricred o the purificaton and charscren zmoon of diosconin
(Tsai er al. 2013). Recendy, gel-bxed analyss (10 and 2DGE)
id eni fied =30 diosconin soforms in the plrange of 3.2-7.1. The
in teractome anshsis conemplared these o be imvobed in oxd-
dative stress, carotencdd synrhesis and vesioular oranspon
(Sharma er Al 20M7).

Tuber growth and development 5 3 complex proces.
Dwuring growth the storape tisue & formed and & supplied
wiith vital biomol ecules like carbohydrates, proteins and lipids
required for subsequent development [ Hannapel et al 20071
Earlier reports on poram and sweet potato focused on changes
in protein sbundance profile in micro tuber (Desire er Al Wo5a),
tubser life cycle | Lehesranm et al. 2006) and sink sounce orans-
vion (Borgmann ef al 1994) However, these studies have used
plants grown under greenhowse conditons It is concefvalble
rhar there woul d be many orber o ases of wuniden fied proreins,
wihich mdght be crucisl im muber development in plants grown
under narwral feld condidons. Moreover, despite Disscorea
tuber being 2 promising non-model crop, details abouwr the
physiolomeal and biochemical changes ssocisted with dhe
ruber growth and development are missing To unde rstand
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Asada-Halliwell pathnway maintains redox status in Dioscorea alata
tuber which helps in germination

Shruti Sharma', Ankita Sehrawat |, Renu Deswal
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Reacsa Specien [RIS) v important regulsory malkecules gosemisg: physio ogical procene
Inthe prewest shudy 3 bischemical s protesme breel comparies af bao cont=astng peoeth sagen of
[DSascarea alsie tcher mamely germinssng sd mature tebes wn pedormed inorder ez underviand e
tuber ard bierheruwiry. Exivtenor of all B cormparent eroymes | AP (noorhete prrasidass]
CR (glithsme mdeciye] DHAR (debydmsscorhste seductss), MOHAR [mono-dehyfraasesrhai
redectase | amd mugee prodects [seschaie (RSO and hizree (CEEH Y of el eyl sboswnd 2= oper-

Sl ational Axads-Halliwsell cycle i the fubsr. A 265 fokd tcoease in ASC ot & 328 fold ircress i
J.l.ﬁ-H.i:hrI“ ml - CR aciteity fortifed B sedioe milim ge=reimabion. In contrast 2 5 bl Righer H; 05 comvient: { due
— it Z0E el lower APs schiwity | ol of eeacisve nibrogen pecin | } mmch 3w peiric cxide
L ool NG, 2.4 Fol d | sl 5 mimes ot bl [SRI0L, 3038 T2l contribue ed in oveeea [ oeid ate s con deticm. in B reaiues
Ve b prrminocsp fele tuber. The cxrbomic smbrpdrase [CA, 7 .5 B, DEAR (531 foid] and MIHAR [ 7 ol sciwitin: wers highe
in the tubsr in comEares weih the mabare tehe. TSHD repulsied the TR 16
E 285 (" 58 15 inkd] snd iPx (13 & 151 Fold] while another B0 Soner, DD negs-
iwwhy the CEHAR (234 & 133 fald) scisvity i B matere and geemirssng siage espectively
irsdicating ygain thet e e inkibeion by ND (vl niscayleson ) may be becaese of oveall
enwisrenant in the geersinssng mbe. borased SHD kesding in 5afsoeplsson of Sesoorin man con-
Firrmeed by Bt i wwesich oo, Thes b bhee Sk repeort diommyrin mizoaylsson. The presnt armmbea
sherward Sifferereisl redex segel stion s sies seggrewis the physiologics relincanse ol (A, TEAE, MOBAR
AFx B LR in muber geereiration S the Aret time. Theae eroymes: may be usd o potssiial meesiers of
tubar grrmination in e
0 30 1E Bwrwier Ireland Lid. Al righis reseneed.
1. Introdwction of MDHAR amd DHAR Tiwity in [ olais tuber is already reported

Dipsrorss [commomly callsd 2= yam), a fubsrme oop of the
Emily Dinsoreoce wikh over s mandred speces, @& oo ered
a4 Haple ooop im Alnica, Awdiralia and Eas Asia Murionally, the
tubers are rich in @rbohydale and are aQhable sowes of vila-
mime. A lor ol medicinal relevance it dkso aoriabed with the tubers
It iz e ed ax el medecing For diabetes, J7ing, neurcdegeneratiee
daeases and cancers. Esochemiral chamachenization ol che purified
diosronin (ESE of ihe botal probein] showesd Of, DHAR, MOHAR,
irypsin inbibitor [T1] and m-amylase aciviiees [1.2]. The pressnce

Abirruztes: CA crrbone mindroe: AR deinfio aeorboir reducioer:
MOHAR, oo delryd s reaetane KO, giric ool S50 5 -someathat
2-DCE o dirsrmviornd prl riectroplermia.

* ormprnding b
- ol ackdrereer o by Su o n e niterea Loees (1. Dmsall
! Thrwr mpheors bave pan i buied ropolly.
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imficating the pEsibalty of existence of ASC-GEH cyde wihisth has
nai Besn reporied fromm amy Daber till daibe and proveded 2 sorong
reasom for exploring iz exiatenos and role in the D olods haber.
Taber development and mabaraieon isa highly coordasated pro-
OEss diming which the sioege tissee & fommed and i supplied with
¥ilal biomolecules ke cartalrpdraces, probeine and lipids regaired
T subs=guent pErminaion Developmenal prooemes liiE pans
wedl germination 1] wheat kernel maturaison [4] and potais neher
development [ 5] are accompansd wikh changes in redox siane.
Upon imbibation e reactivaiion of meizbolsm during ==ed ger-
TTISELE i Do mary et e e - of R0, 5o e e ymess and mesiaboloes
responsdsie for RS seavenging are of particular imperiance for the
meocem: of pemmEnation [ G| Asoorhaie -gheathone opde, 3 =t of
readiions in which ASC amd C5H are mgenerabed i 2 vital regula-
tor comiTiging o nedox Hatus | 4] The irs encyme of dhe oycle is
APx which detoxifies Hyly by oxsdiring ASC to menoderydroasoor-
bate (MOHA] which is reduced to ASC uxing mootinamide adenine
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Dioscorea alata tuber proteome analysis shows over thirty dioscorin

isoforms and novel tuber proteins
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PHYTOCHEMICAL AND PROTEOMIC ANALYSIS OF A HIGH ALTITUDE
MEDICINAL MUSHROOM CORDYCEPS SINENSIS
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Abstract: Condyarps sinresic (0 ndumesi) i5 well esiablished 2= 2 imditionz2] Chines sedicne (TOM) Bt has
ben valued 35 a fRakh food for cemeurks. It B an enomopathogenic FINELE B Ascomyootes dhat namelly
oocurs 3t Bigh akiiale in Hisalayan region and has eosived considerble atkendon diuie 50 e abundance of
varias biclogically acive compounds. Dospiie Faving reported haaldh bemefis and coonomic Impoeiance,
quaksaiire phyiochesdcl analysk, proximass composision and pricoma sidy of Indian isolass of C siwnese

growm ai Bigh aliide rmesains iapped. In W prese !-I:l.hﬂ!.'_.l:[l.nlllﬂ:hl' Ftl}'h:-:l:u-mb:.l analysis was carried
on powdemd whole body of O sheeeniz (05,0 80 = squooilE oikact (05, ) prepamd by sorelerind solvent

eeraction secheigue wihich indicesad the preenme of ssvenl Doaciye mguunu Huh 35 alkzloids, 2=ino

acids and proteing, @rbohydmesss, Aavonoids and phenols, gums, mucilages znd seponins. We rraluaied chemicl
mmposition of the [ndizn Himalayan medidnal sashmoom C sieessis 0 eems of s @rbohydme (GEe85)
coniens, crads fiber (6400, 2t (1A%, motsise T8N, prowin (31 45%) and &zl ash (FAEY). Fanhermone,
soluble proioin ideredflcasion of both O8_ and O, by SDS-FACE followed by MALD]-TOF-TOF anadysis novealed
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preseme sialy provides 2 compretens v qualiesve phynchesicl salysks, proximas mmposiion and preome
SHudy on Indian EclEs of O stamex Which mould endorse B uss 25 2 functional food.
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Nigdr: Catewras Pigunes evaiiaris on Joarns: (Weestr in “Arckimz™ Saction

Introduckon

C. simersis popularly known as *Yaragunbu™ or
“Dong Chong Xia Can” (winter worm summer
grass] is a high value medicinal mushroom,
naturally distribubed in Chire, India, Nepal and
Bhutan (Heolliday and Oeaver, 2008). C. sirensis

on the larva of a moth; belongs to Clavipiferess
family and the genus Ascemyertes (Jang ef @i,
2015). The wild fungus along with the cultivated
varieties as well 25 cultured mycelia, fruiting body
and extracts reportedly possesses diverse
medicinal properties (Valverde ef af., 2005} Onwing,

iz a parasitic fungus found at altitude of more
than 3 AW meters. It has a chamcteristc life opcle

Correpending Astior Kshiga Miza
Zomal: tmiznedPlyseecen
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o these properties, it has been employed to treat
various rehabilitation disorders such as
arrhythmias, asthenia after severe illness,
bronchitis, CANCET, hyperglycaemia,
hyperlipidaemia,. hyposexuality, liver dis=ase,
lungs disorders, night sweating. renal dysfunction
and renal faflure ete. (Donohue, 1996; Han, 1995;
Manfreda o &l., 1989; Chiuo and Ma, 19595; Tuli &
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ANALYSIS OF BRASSICALEAF CUTICLE
PROTEOME

Plant hydrophohic surface “muticle™ provides $he
largest biologiaal imerfaice which act as 2 prowective
harrieragaingt various environmen 1l stresses inchading
drought, =mpenture extmmes, gravity, UV radiations
and pathog en infes fation as shown in Fig | Plant mscke
comstimtes quting, wixes, polysuccharides and mimor
secondarymetahalites(Yeas eal 2013).

I synthesis starts in e plhstids of fe epidemmal cells
imolving complex fitty acid synfhesis machimery.
Cuticular wx hiosynthesis occwrs via two distina
pabmays, (i) acyl redoction pehway lading © the
poductonafaldeh ydesand pri akaohal s from C20.
C34 VLOHCs (Very lomg chain hydrocurbams), and 6i)
decarbonyl®ion pathway whichlmds tothe synthesis of
aldchydes, dkanes, ketomes and akohals
(Laila et al. 2017). Genetic and environmental factors
cause variationingual ity (asticle thickness, compo sition
1

%550

Figure 1:Schematic mmafphnau:le functions.
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