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Abstract

Objective

Drought stress is the main restriction factor in crop production that has an adverse effect on crop
guantity and quality. Canola, like many crops, is affected by stress due to water deficit. At the
cellular level, plants respond to drought stress by synthesizing specific proteins. Therefore, a
research with the aim of studying the response mechanism of canola to drought stress and

determining proteins involved in mediating stress tolerance was carried out.

Materials and methods

In order to comprehend a mechanism of canola plant response to drought stress, the protein
profiles of the drought-tolerant Hyola308 and drought-sensitive Sarigol leaf under different
drought stress conditions based on a gel-free/label-free proteomic technique were investigated.
To validate the content variation of proteins identified in the proteomic analysis, Western blot

analysis was used.

Results
A total of 56 proteins were identified in Sarigol and Hyola308, 16 proteins were specific to

Hyola308 and 16 proteins were specific to Sarigol, respectively. Of the identified proteins, 12
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proteins were commonly detected between Sarigol and Hyola308. In Sarigol under different
drought stress conditions, the abundance of proteins related to protein metabolism, photosynthesis
and energy metabolism decreased; whereas, in Hyola308, an enhancement in proteins abundance
involved in photosynthesis, energy metabolism and antioxidant defense was observed.

Conclusions

It is inferred that enhancement of these protein abundance in Hyola308 leaf may be a part of
tolerance mechanism of this cultivar exposed to stress and decrease in the Kelvin cycle efficiency
and production of sugar and energy in Sarigol may justify growth reduction of this cultivar.
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Figure 1. Venn diagram of proteins identified from Hyola308 and Sarigol under drought

stress
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Table 1. List of changed proteins in Hyola308 under different drought stress levels

Ratio®

No.  ProteinlD? Description MP® . Function®
Lt e anlis - o Slgl B s Shas
R G o " T06MPa  1.2MPa
ATGSTF9_GLUTTR_ATGSTF7_ Misc
1 AT2G30860 GSTF9 _ glutathione S_transferase 2 0.54282  2.11199 6
PHI 9 e
GLU1_GLS1_GLUS_FD_GOGAT _ N-metabolism

2 AT5G04140 23 1.15958  0.96348

glutamate synthase 1 O el
_ Class | glu_tamine _ not assigned
3 AT1G53280  amidotransferase_like superfamily 3 0.49568  0.66443
. oduis 030> upLa.ol
protein
i i Protein
4 AT5G30510 RPSL-ARRPSL_ribosomalprotein o 4568 060867
S1 029
i i Protein
5 AT5G43060  Cranulinrepeatcysteineprotease 5 g7789 176439
family protein O
Protein
6 AT2G30950 VARZ_FTSH2_FtsH extracellular 5 4 05015 5 30552
protease family OS5
i PS
7 AT3G14415  Aldolase_type TIMbarrelfamily 1 479490 (72087
protein Fagid
i PS
8 AT3Gl440  Aldolase_type TIM barrel family o 557605 (94695
protein Fagid
PS
9 AT2G13360 AGT_AGTL_SGAT _ 6 084731  0.95620
alanine:glyoxylate aminotransferase Fawgid
PS
10 AT4G26530 Aldolase superfamily protein 5 0.83909  1.19249 g
PS
11 AT1G03600 PSB27 _photosystem Il family protein 3 0.65556  1.67771 g
ATLFNR2_FNR2 _ PS
12 AT1G20020 ferredoxin_NADP(_)_oxidoreductase 2 6 145450 1.77236 Fawgd
Redox
13 AT3G11630 Thioredoxin superfamily protein 8 0.82880  1.08520 S o
%)
indi RNA
14 AT3Gs2150 ~ RNAbinding (RRM/RBD/RNP ) 1598, 040785
motifs) family protein sl
i Stress
15 ATsG15450 A\PG6_CLPB3_CLPBP_casein 5 69500 (43040
Iytic proteinase B3 S
CPHSC70_2EAT SHOCK PROTEIN Stress
16  AT5G49910 70_2_ HSC70_7_cpHsc70 2 _ 15 0.76976  1.04794 s

chloroplast heat shock protein 70_2

aProtein 1D, according to Arabidopsis database. "MP, number of matched peptides. °Ratio, relative

abundance of protein. 9Function, function categorized using MapMan bin codes.
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Kato and Sakamoto ) coul osuwy olsl 4 D1 5595 13 o586 ameys Goub 3l Gi5 cod cawdyg IS o 1 ptnwgid
Janska et al. ) 5,l> (i glawST oM yi b wiuww (£)l0S5 g Fiwgn ) 2,8 gie FStH uan (2009
doyuw i3 Cov &S (s )gkay (Adam et al. 2006) 5,5 oo )3 o5 Wb cov wus 4 FISH gy zgkaw (2010
ol GBI b iine g9 & 53 oS (oS 55 ZMFISH2B (5 iy JsSulS ol Jl (2 (S 5 593
Zaltsman et al. ) 5,l> (is (a6 M5 sl & (6,5 IS5 5 cpimen FISH 55, (Yue et al. 2010) ans o olis
o3l Jlasl 4 (Mundree and Farrant 2000)  Sis oloj )0 (sa8sS elié ad oMo 4 4595 L (2005
@ S st 0)bgd 5 @ (gill sl San cnl 033D 9 i el (a5 gloj 3 FISH 5lgy Slsl 6
Jesie s 4 (Xerophyta viscosa) jsbw, olS js FtSH kg, Slglys a8 ons (5,155 .asb o O 2908’ @8, e
XU ) wb o ials (Kentucky bluegrass) e oy olS wlus pB)l 5 4 (Ingle et al. 2007) )38l Sas a4
mey )3 by ol YL Ules oaims oy Lis el (Son Joxio o8, 40 559, FtSH lglé o158l .(and Huang 2010
Sl Sis w5 cos DT g b 4 oad 5)lg ojlus

b oS st 2 ol glopla 150 09,5 4 (3l slamion j| (55 Az lodlgls (GST) lajl i il ol y5slS
i opwSgn ol ol Lil33! (Kumar and Trivedi 2018) was o oS |y sl (Jld slo JoSgo 4 5645 21393

ol 31y Jsbo s s 5 (DN € al. 2017) 5 o 555 1 S b (sotisS g0 (slofl aBly )3 L5 o 13
AR
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yob 4 1y GST il cudld 5 —wwgis, il;é (2004) Anderson and Davis .S e cladle gili ST s
Pl 3 (Siad 5 cos GST (liue & Caslosd (3155 53,5 (5)l55 ae (b jits cos sl 15 (glod i s
S 450,15 e olS )0 b e 4 (KaUSAr et al. 2013) b o LialEl (a5 g 131 b ablie can )3 Jexie
s 4 (Kissoudis, et al. 2015) el sas (5155 (5598 (il & G oo Giuliél e 0 GST slagyj olo
Chugh and Khurana ) s e 558 (s b agelse 55 1, GST 55 e e (el fime Jaio ol s 5o
(2002

3 ol paisal gy 00 sl LS 1 (59555 8Lk 1 153 sulS sla il o (GOGAT) jiwclolisls
Sl clld pglin Lol 5 Slold sla byl38 355 oo 0buS el ol )3 ma3T ) Ay 4 s ialS
[(Xiong et al. 2018; Pawar and Lokhande 2015) cu | osis laie (ol (25 blpd )3 (3950 mamdgrlio (glS
loazalS Sy 3 5920 oyt CLS 5 lgme 5 gy wla GOGAT il el ol (15 48 casl onds 3155
3 5 slo B Ll Sas (a5l b b ol codgame iul3sl(Singh et al. 2015) aas o gals 1y s, Skl
3 GOGAT abex jl (55, o daplio (sla 3l cllad )3 il o] Jlis & 4 53 )b Jlid 41y plalS slacS
& Joos b bls)l )3 5956 olS ;> GOGAT ol clleb (g9 p (s50mml (25 51 )y (XiONQ et al. 2018) a3l o
Pawar and ) wb o il38l ok, (5 cos pglie plB,l Sy 50wl ol cullad &8 c il ools s (Sis i
1 55 1y gy dile (g poms | 008 malats atel o | g3 sy GOGAT 551 culled 15 Liul5él (Lokhande 2015
De la Torre-Gonzalez et ) s su e 3900 HolS ol ) 1) (Shoms | Gi0 4 Joo cad )5 cpids g dmd oo ]33] polio
[(al. 2020

Sl shls & sz 2 oSy 5l (SHi o5l JsUse sloonle Glsie 4 (HSP)' ()l >S5d slagtisy
iy o )5 0dd Jiw o) layan (59,555 5 e ol (Juliann et al. 1998) wil o oad clabls 1y
iy (Suid i bl b cod e (YU €L AL 2015) W)y i Wapli] plo 4 dtws jl Sy obuls 9 co 59
(Klein and Luo 2010) w55 o Joko (sjladgon bis o 5 (YU EL AL 2015) 055 la) olalS jl coles 3 Slo
(NS g oo Mygin ) (Jolw cilizes (glacuadse ;3 & Az HSPTO 5l o log (sl)b sjiugd slocg s
5D eobee Ui g IS claHSP7 (Karlin and Brocchieri 1998) wlosds 33 oo ( cow Mgl a8s 9 cawdlg IS
olS 1) sl Mgl sleHSPT0 5o (Kim and An 2013) wis o (63l (25 0loj 52 csMlyg)lS assgs

ole &S cwlaas 5,155 (Su and Li 2008) k5,05 HSP plw 4 cuws S 15 65Y0 olo g 039 (59—

v. Heat shock proteins
VY
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adlls ;> (Schroda et al. 1999) b o ial38 gl § 5l (o il cos CanMyg IS Cunbge 15 HSPTOB
295 (oo 4S8l Gl 5 HYOla308 Joswie o8 13 (5 ©ad (a8l L (s Mg IS HSPT0 (g Slolys 50 1>
Alvim et al. 2001; ) cowl cute (Kiumor chls HSP (sl 159 09! adg b (ol (gjomul i 4y Y Joos &S
» 1, Hyola308 oLs elss ¢ ot pan £5K0 5 lgie 4 ial38l opl & 54 0 sl » (MoOhammadi et al. 2012
WS (oo S (Suid 5 Jlde

o5 bl 3 o HSPT0 sla gy ales jlons ol Wi po lazd] pSg, V& acn SArIQOl Lolu > 43, )
ria (ATHSPT0) Jsjgiew sHSPTO 6Vl ol (¥ Jpi) 2595 (s Jlgd mls 10 85 Ll 53 o 5 Lo
SF9sgime AtHSPT0 5l i oo piels blie j> (Cazale et al. 2009) 45 0 olalS 5> o5 4 Cuoglis sl &
alex 5| HSP70 (sl yuissys odlgsls Jlglyd , sl aallles 3 (SUNG and Guy 2003) el oax S olals oy
saals (Lee and Schoeffl 1996) sls lis 1) gyl gxe LidlS i coas ialidl b el ws o3, ,> AtHSp70
g0lgd a3l WSy e lio 3 A5 51 (B0 YT g2 g 011230 Li5 Wl g ulu o8 3 ATHSPTO (slagyes
O3 cnl pialS wmd g (i 4 oad &) s agdnl )] 455 ol (6 S5le 5> Joisie AtHSPTO coeal b
(Jungkunz et al. 2011) 555 0 5 & ol Joos jialS el

ity 25 6l b g o)l Jlail sl & itn SIS (slo il (pog) )3 Bly 5 52, HOFL36" (clayiiy g
I o8 40 6)90b5 el Lo n cnl )3 JHBT A8l o 5l 3)90 Wit gid (ol lyr IS 93 5 T it i3
e o 9358 b olacasqns HCFL36 (59, slays 1 Liwe g ob Jlépé o (Takahashi and Murata 2008) o
OSem Slge > ials (2011) Ford et al. ,_sls slaadl L 3lks [(Plucken et al. 2002) 5yl Jlas 1y 280
155 2 I isgid oo yi & 038" lsis (iomen 88 (155 (SiS (A cod paS ol £l 5 1, HCFL36
Bl o BT piS )1 sy s iy HEFLBE (g o elgioms jo (aliil & g b Joomie

Syisya o Sl 5 glite o (St 3 G5 0 BIS Bl Jaso 5 S L S o ytae S a0 St 932
sedoheptulose bisphosphate .z, .(Khalili and Naghavi 2017a) col oas olgie by S ie (claouisg
(¥ Jods) L34 Sarigol 4 Hyola308 o S i o slogpuiay < jo (FBPA)Y ;¥ gilclin 89S’y 5 o (SBPase)
2l Gl gl Rl33l SN0l ol 68 1> 45w g baw 520 (15 Lulyd ) o SBPASE by pls S 5

(F Jods) oy ol rals bl (sjeml i v ()b dme job & FBPA Jlgls Jlae

A. High chlorophyll fluorescence136
4. Fructose-bisphosphate aldolase

'Y
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Table 2. List of changed proteins in Sarigol under different drought stress levels

. o Ratio® ]
No. ProteinlD? Description MPP il Function?
ojladd gy dwlid T Al i 3 Sos
) h 0.6MPa 1.2MPa
i PS.
1 ATCGOo720 FETB_photosyntheticelectron 17999 41334
transfer B Foawgid
Cell
2 AT4G38740 ROC1 _rotamase CYP 1 2 0.79463 0.73852 Jol
. . Cell
3 AT3G08530 Clathrin_ heavy chain 5 0.54250 0.54425 Jokes
. . Cell
4 AT3G11130 Clathrin_ heavy chain 5 0.54250 0.54425 Jols
. Glycolysis
5 AT1G79550 PGK _ phosphoglycerate kinase 5 0.67228 0.80829 sS.ls
Inositol hosoh famil major CHO
6 ATiG43g70 o0 MOMRIRPIESEIAMY 6 074501 080177  metabolism
Ol dan g2, wad plie
NAD(P)_linked oxidored major CHO
7 AT2G27680 (Su)ae'rr;afningsrgtfin“cme 3 079706  0.81887  Metabolism
Ol den g2, wad plie
HCF136 _ photosystem 11 Protein
8 AT5G23120 stability/assembly factor_ 6 0.77864 0.81428 -
chloroplast (HCF136) ORI
CLPP6_NCLPP1_NCLPP6 _ Protein
9 AT1G11750 CLP protease proteolytic subunit 2 0.84961 0.72341 .
6 28
. Protein
10 AT1G14980 CPN10 _ chaperonin 10 3 0.76452 0.75633 i
i Protein
11 AT5G02490 Heatshockprotein 70 (Hsp 70) o ga599 (79310
family protein 059y
Redox
12 AT3G06050 PRXIIF_ATPRXIIF _ 3 081888  0.93081
peroxiredoxin I1F oS 9,
HSP70_ ATHSP70 _ heat shock

Stress
9 0.76599 0.79607 -

13 AT3G12580 protein 70 e

i Stress
14 AT3G09440 Heatshockprotein70(Hsp70) g ggg00s (79173
family protein e
CA1_ATBCAl_SABP3_ TCA
15 ATSGOLS00 preins o e anhydrase . 1L 069821 og2rol Tl
: : TCA
16 AT2G204p0 ATPcitratelyase (ACL) family 45690 (74604 ) .
protein S gl 43 >

aProtein ID, according to Arabidopsis database. "MP, number of matched peptides. °Ratio, relative

abundance of protein. 9Function, function categorized using MapMan bin codes.
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o)lig> gl 4 2 9 Msd o Ll o)ligd RUBP (sla JosUgo o pows alyo 3 &8 s Tl o aus gyl (plS 5 2

535 o &y FBPA 3 SBPase ales ;| alaws I o 3l (6 pun S5 dlaw lg & Sland90 5 5| RUBP Lol als o 3945 o 51
oS Cawl ods )55 b o RUBP o] Ll Jgeasme oS 08 o U1y iiiSlg oo 351 93 o) (Tamoi et al. 2005)
e Sy g asdsy ,» FBPA Llyl,é 4 (Khalili and Naghavi 2017b) )58 IS wlws 48, ,> SBPase  jlgls
8, > LI (Ghaffari et al. 2014; Xu et al. 2010) xS o lay alS  Sid (il 4 (wlas g6y plBy) 9V osiss
o5y, RUBP Lol sy dlawlg slams 3151 (SO ials (GoNg et al. 2010) b o iol33l w3l cpl Slgly3 polés
Khalili and Naghavi 2017D; ) 59— 0 (555) g 3 ag Lials g cpolS a5 > SIS ol 4 e wl s
Khalili and ) sl Sis (55 cov Joow @l opyioge 5 JLiwATP o 51 (Dolatabadi et al. 2018
a3 45 Caw | yggp cud yoa > > ATP IADP Wy ks ATP Lo | Soj9de b ailss (Naghavi 2016
bl el s> ATP (cla JoSUge (VON Ballmos and Dimtoth 2007) 395 0 sl 5w 958 (6y9 STy
bogioas Jlosl (Sid 25 )3 ATP by asly 5 (liee (20l oS cuslord ()15 a8 oo Jlab olS' Jgbo 9o 9 23,
(Yeetal. 2013) 5350 gl 52 (2L g (s5Hmgd Cumus (ial5 g ATP Wy JialS cage JsSlS bl
Khalili and Naghavi ) 555 o 315 olS 5 (Sei5 g (5598 i sgw slo )l il el jliw ATP LIS sl
O s g b gie w9 a3 S ATP 559, Jlglé  Siss i 4 Sarigol 5 Hyola308 sy 5> (2016
05 balys ) (6550 ol sl )3l o b a plalS 3 1) it ATP o (ol .l piall oss & (Saas
L 3 HSP lacpiiay Slaly Gil8l b olojen JLwATP Slgls zolssl (Tran et al. 2020) sy o cons (Suis
Jleisl 3950 o |y cnlS @552 9 jiwgid DS Gl e cnl & o)l 48 ATP Gpae 5 Mg G b6
i i ylel jolate 4y A b e 15 L apelge 3 HYOIAB08 5 )5 Jood ol | o Cunidg ol gl 8
S ygmo & (555 pdgilio & boape GAPDH (559, Seegiign Jolow 5 4o )3 00 (oluwliod (sl iy g (slyiome
M A Sl A WS e LIS |y eSS ee 53 (S gl o GAPDH 51 s el @My yiw g glyy 3ol
Degenkolbe et al. ) awsly 55 4 Jooo v o b e jlows (Stwsed GAPDH 5> o 51y (6550 9 005 4 45
Kappachery et al. ) cool olS 5 Sis (i 4 Joos (il38l 51 Sl GAPDH s I i olo &5 g9k 4 (2013
o5y Sl (Slsl 8 (el g pslie o8y > GAPDH jlglys (2alidl (sl Shogiip n gl ecaw Migianl Julo 5 42325 (2015
b dwslie > Hyola308 slacsy 3 GAPDH lgl,é iolsdl (Y JS5) 5,8 ailb ( Sid i gglaw (il381 L 1) Lolus

ol 00ty Ses ] 3 1y L 4 Joos g 4zl 455 ol o8, 53 1 (6555 pesdgilio Mazee Sarigol

\-. Creeping bent grass

\o
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Table 3. List of common changed proteins in Hyola308 and Sarigol under drought stress

Ratio®-Hyola308
2 o Slgld

Ratio®- Sarigol
2 o Syl

No. ProteinlD? Description B Function®
ool (Tgy awlid T Sl T Mgl 38 es
0.6 1.2 0.6 1.2
MPa MPa MPa MPa
GAPC 2_GAPC2 _ Glycolysis
1 AT1G13440 glyceraldehyde 3 phospha 20.766 16.225 0.724  0.860 g8
te dehydrogenase C2 T
i PS
2 ATIG56190 hosphoglyceratekinase o5 g5 50760 1055  0.944
family protein Fawgid
3 AT2G45290 Transketolase 11.544 35.086 1.183 0.944 )ziﬁ
GAPC_GAPC_1_GAPC1
- Glycolysis
4 AT3G04120 glyceraldehyde 3 phospha 20.766 16.225 0.724  0.860 Lssils
te dehydrogenase C subunit T
1
5  AT3Glle30 noredoxinsuperfamily o, 605 53077 1279 0gos  REUOX
protein oS su )y
PS
6  AT3Glorgp [ CKI_phosphoglycerate ooooq 59156 1081 0035 0
kinase 1 Foawgid
PSBO2_PSBO_2_ OEC33 PS
7 AT3G50820 _ photosystem Il subunit 43.373 88.036 1.199 0.811
02 P gd
SBPASE _ PS
8 AT3G55800 sedoheptulose_bisphosphat 24.750 2.674 1.446 1.074
ase Py
PS
9 AT3G60750 Transketolase 14376 33.173 1212 0.961 g
FBAZ _ Glycolysis
10 AT4G38970 fructose_bisphosphate ~ 49.046 56.554 1.117  0.830 ssils
aldolase 2 T
PSBO_1_OEE1_OEE33_
PS
11 AT5G66570 OFSS_PSBOL MSP1_ o) ooy 41850 1219 o818 .
PS 11 oxygen_evolving Fawgid
complex 1
PS
12 ATceoosgo  ATPB_PB_ATP = o) 055 20052 1424 1477 .
synthase subunit beta i 28

3Protein ID, according to Arabidopsis database. PRatio, relative abundance of protein. °Function,

function categorized using MapMan bin codes.
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(<
Hyola308  Sarigol
[ t I J | (kDa) M
37 kDa- C MD S C MD S 99-
R1 66-
45-
R2 30-
R3 20.1-
14.4-
CBB staining
(¢
200 A a
175 - E glyceraldehyde-3-
.-E. 150 - ab phosphate
3 § 125 4 bc bc dehydrogenase
J £ i
- 100 c 9
}5 2 75 A
< 50 -
<
25 4
0 -
Hona308| Sarigol Hona308| Sarigol Hona308| Sarigol
control © medium (m) severe (s)

Pl S 52 93 GAPDH ;U505 i 505 5 3l paan o5 (39 31 My i g 525 (1LY JSd
1S 5 lwgie (Wi MD: (i3 gy dayl o Ci) (Sid idd BliSeo g glaw i Sarigol ¢ Hyola308
ol yo &3 SDS-PAGE jl a5l | Ly U (yuidg pg SuS& 51 sms @y piawr g ol ol g (gl (i
olini CBB s li5asd .cd,5 g0 PVDF clid & iy p JWSH (M) Jog0 59 20005 S
o3l (6,135, J S loie 42 o 3130 Al oo (GhiSg p (SWigns (6,135, ylale g kS o>
)5 g0 45T aw ;3 GAPDH (65U (6T L Wi yoaw bpSol Bud cpiigp (ol g ol
O lisee ol cod Sarigol g Hyola308 o)l S > GAPDH (4iig y Syl 8 ol pais (&
O gt Crgliio gy il o0 Jiio CWghon] dw (g 0l a0 (ibo cJuols palio . SWis
5 15w | B ol a3 Ui 15g0d 13,1 Cuodle .ad3 oo Uik 1y do 4> iy Jlois] a3 15 o

Ll (SD)

Figure 2. A. Immuno-blot analyses of GAPDH in leaf of Sarigol and Hyola308 under
different drought stress conditions (C: control, Me: medium stress, and S: sever stress.
Protein were separated on a SDS-PAGE with reference molecular weight markers (M)
then transferred onto polyvinylidine difluoride membranes. CBB stained SDS-PAGE
showing the quality and loading quantity of protein samples so, CBB staining was used as
loading control. To identify the target protein, the membrane was incubated with GAPDH
antibody in three replications. B. The alterations in GAPDH abundance in leaf of Sarigol
and Hyola308 under different drought stress. The values are average of relative intensities
from three independent immunoblots. Different letters indicate significance at p<0.05.
Error bars indicate standard deviation (SD) in figure.
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9 Sled H9) ) Sl bl pl 2 980 (LI g Gl g0 4 TS elus 5 polie pB)l Sy (olaibl y S yiiie
3 8 99 ol > olite sl o wad e plis Wt S )8 (St 5 il o Tpasete o olaui g gy b
GST FNR (elogyissy sl HY0la308 pglie o8 s ons Wl 1yamein (clayiisay e 5l pdse slio [Sid i
Sad il 38l b g b o 03 peibyy i Ay oo o dimdd gty 5 oSl sl gy 25> a5 HSPT0 4 FrtH (GOGAT
Mg o 390 a5 s 3B 38U o 1> 150 FBPA s GAPDH (claws 5l (ol cpwimmed cinly olis plo Lol 381 s
o i i 4 i b oaabiie ol GR35 395 (o HYOIB308 o8, ) (nglS 42 S G331 5 i 535
Gy (Subd S5 4 ST 1 8 5 5200 528 (65l il ypano 53 15 )3 sloy T (5L JL5 |, Hy0la308

o5y 55y 53 Al SiS (AT Jasd g dblie ) b8y ol VL Ul SV wlgi e Wayea s ol ol el s s

alox 51SANQYOl e o8y 4 oo slop gy don glgime 13 ialS dgng cplamd o o Lis ol Gialél el

13 AT oxmsglts Slgiooe 355elS s e 55 55,5 FBPA 3 GAPDH sla 1 5 HCF136 HSPT0 oo s

il golaw Cod 68y ol A3y (ialS g Ll (Sad (15 b agalge ;3 SANGOl (08) 15 (6550 5 yrigid (i padsilio
A dg |y (Suis

Opasaste Sy 353 5 guilegS jpudyn Cusbus g alatal) jlasb o (28 355 5 (B 1513w Lw

Ales (S10)18 5 5SSyl 9)U (2 pole dumige Senglin (i
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