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Proteomic changes during seed different development period by iTRAQ

quantitative proteomics in pomegranate (Punica granatum L.)
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Abstract: [Objective] This study aims to investigate the molecular mechanism underlying pomegranate
seed hardness by comparing the protein expression profiles between soft— and hard-seeded varieties in 60
and 120 days after flowering (DAF). [Methods ] The protein expression profiles between soft— and hard-
seeded pomegranate varieties were analysed by using the isobaric mass tags for relative and absolute quan-
titation technology (iTRAQ). [ Results]In total, 1 940 protein groups were identified from pomegranate, of
which 1 889 proteins were quantified. When setting quantification ratio of >1.5 as up—regulated threshold
and <0.67 as down- regulated threshold, 154 differentially expressed proteins were obtained in each
group, 75 up-regulated, 60 down-regulated, and 19 co—expression. Intensive bioinformatics analysis was
then carried out to annotate those quantifiable targets, including protein annotation, functional classifica-
tion, functional enrichment, functional enrichment—based cluster analysis, etc. [ Conclusion]In all, during
the development of seed, several proteins involved in the secondary cell wall biosynthesis and degrada-
tion, such as FSH, XYL, Elongation factor 1-beta, Elongation factor 1-delta and Profilin, set the founda-
tion for further research on molecular mechanisms related to pomegranate seed hardness.
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118 (Punica granatum L.) J5 7= H3F 10 X, 7E 3K,
A 2000 24 BRI I S, 2 P I Aok kR i
B R/NERERR 2 — , B L R A TN
BRI 2 E A PREDIRE , BOkBeZ 20
AT BRY AR T R -2 03 R R R 1
AR RERERG S , LA R , ™ F 5 oA AR P ]
RN o TR 18 RO 2220t B R S0
AT SEAINSZ 20 S (5 2%, R AR R, i
B SR A AR S o ) 2~4 A5 SR AR R
G o EH RTR A REERLE B RO AL, &
BLAG ki i 4 F H RAPD-SCAR £ AR %8 T8 T 5
BT Z ) 18 1 2778 S 450 L O A R AT e A
RIS E SR B TSR YE , IF B £ A7 g
A RESE: R RO 2 DN ] B B IR o Cao S51RF
AL BT AR = A R R T 25
BT 700 AT e e A R R ST P PN T . O
Al E-BAIR A 1 13K T RETE A1 B A1~ RE B2 1
HOEEZAEM . Dalimov S5558 H A1 BEFP B PR BT R
FNEF YRR 5 BB, T 5 W RPRLAE B2 1) 32 2 7000
Xue SR AN A7 B RO HEAT T e st AL, $e i —
L] HE-SRFRLAE B BT SC 192 P U0 MY B, NAC 45
BT

200 i B 45 2 T R S R 1 DGR TR 2R 24
BEAL 2 U ERORARUR LR CRLTER
SRR 1 B AIRE SR SR AERL AN Bezold 45X PEH
ol B2 HE S 1] ) Y A A P e A 5 ol ) e PR 2 R A
IATHITE , KB BE W S B AR 20 i BE A= )
BICY T, ANETAE R G N RN S O RN R
itk M | PRI A G S A IR - A &
FERRHE DI A o 5 [EDA M) FH 2 S 4L 00 e W B A% L
SRR I Y 22 S R B IR I R R BT R A&
AR C4H \HCT . C3H . F5H . CAD [ 2 i 35 D] 1)
23 T W AT R LIS FAZ AT U 23 AL . it
Hb, I T AR S SR S AN Y B Ao, AR S A
A — SRR AE B, A5 M R sy — kA= 78
b, S HETF ORI TR O], 7R R S
IR T, AN RE R R A A Z R 2,
N o—1.— BT 7 A7 Wk W B B (o= L— Arabinofuranosi-
dase ) , o] % WHTEE 205 It . B0 20 B I 41 13 (beta—glu-
cosidase) . B~ AW B (beta—D—xylosidase ) %™, be-
ta—D—xylosidase | AR 27 4l 2K Ak il 22 1)
B, B PR T b B

o3 B EAPEAY. Tunicer 35 "W 58 & IR beta—D~
xylosidase JILAZE A RME R i B~ 2T 2 2%, REAT
FEARARRBER R RCR IR = LG /A o a-L-Ara-
binofuranosidase 2 [ fif 4H it 5 5 2 0 4 BB 2 —
WTER L R b AR S e R AT 4 R
PMEVER 4 P2 4R R DR, BRI, At
BERYZE R A 2 5 R B i) E B R i
TR AR A AR SR S A B — I SR AR,
M 5 11 JBF ] 38, S 5 M SR ot 7 ot AL ) o 2 )
RZ—o B EBRIE A TS0 0 1 PR Y H 4%
P BB R AR S R A S B o
F R SR it T 755 4 I O GBI AE o T A AR AR
JE I i — 0 Ry B AR i AR B A A B2, HRTXS
EURh AR Y S B B PR DA SR RS ) 2%
TIATIMERE . T IRFEAROFPRLERRE I U 731
P, 2 DL R e B A A =1 i A
FPRL R b, A I TR 2R AR TCAH R FI 2 0] 7 £ (iso-
baric tags for relative and absolute quantitation,
iTRAQ) H AT 3K A1 M -5 08 A W R s i
RGP H R R R 2 R RIBEER
THRE , o B W A1 AR L AR W 70T LB BE
Fdith
1 RS
1.1 RIeH R

AR LA B B R0 M SRR 5 i 47 R G B i
o LU 7 4R A R = AR S AL R e
W £ R (2 PP SR T e ) A, = a0 A

WML B PR (RET-) 5 1 A B

CDER N 1N S B LR SR (SEAR A AN AR IS
(87,5 A B e sAEs 9 H EAj . A
H el rp R SR AR /NS T He T 1
O BRGTIRM , BE 3 M — 4 A 3RS A
KA WP IR/ N A B ER 43 T7H 20 H
F19 7 20 HIRAEST 60 d FIFESS 120 d BB SEEIL i o
PSP RS , TG D IBCR S AR AFRE, 7. 20 TR AR
17 BRIGTIA =80 °C VKA PR H o
12 i{F SR

Applied Biosystems 2 F] #Y iTRAQ Reagents—
8plex Chemistry JRALIU Z % (TEAB) , Promega /3 Fl
1 B 5 VR I (ACN) |, NaHLPO,, T il L KCI |
PVP . DTT % R [ =4 Hrali . £ EALLRH Eppendorf
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2y w1 5430R AU V% VR B 0 AL, Sonies 24 ] 1)
VCX 130 B A5 B AL, Millipore 23 7 (9 Milli-Q
4liZK &4t , BIO-RAD 2 A% iMark FiFRIL .
1.3 EQK#IE

F TCA-TN A J5 32 LA AP RLE AR 1. BRI
1.0 g [RFFRLT T4 O BFER v, Y0 20T IR S A A
(B R TP AGE B PVP) o BFEEAF (RE S AN
A SAERFEY 10%TCA PR , [5] B 78 289 B R 30
mmol - L' Y DTT, 20 °C FYLHE 2 h; M J5 , 4 C,
20 000 g 50> 20 min, 5+ 34 ; 2R J5 76 DL3E 9 in
A =20 CTHRY VIR, 15 P8 3 UK, 25 BR DI i - fii
AN B ISR s & B3 M I R ) | 2 871359
10%17) cocktail £ FH BEEHI ] , 294 & 4 10 mmol - L
A DTT, 2 mmol - L' f) EDTA ; VK [ # 7 3 min,
20 000 g 50> 10 min, B3 5 FIHWRAE 56 CHRAAT
HA L B 10 mmol - L™ DTTALFE 1 h, i JFAT I —
WisH s P ALK 55 mmol - L TAM 5 % 4 & 45
min, FE17 2P BRI e AL B AT IMAGE 2 TN
Bl , 7£-20 CH# & 2 h; 20 000 g #5.0> 10 min, 5 [
W DUEAEE AR 0.25 mol - L TEAB R I
fi# 3 min; 20 000 g &5.> 15 min J5 B F 5 W T &
o R B AN E FH Y 2 Bradford Protein Assay
Kit(Brodford , England )
14 iTRAQ X%
141 ZaHk HOAOKRBAHGEVINEAREY
BHEA BRA W] (W) 47 iTRAQ & 1 o B M
i W B 2 R MERA U 150 wg 5 5 F MR . BE =
1:50 19 LU R AR 1 1, 37 CRE AR L 5 SR e
A 35 =1+ 100 1Y L 1 PO AR AR F i, 37 °C
A 4 b 4l T 05 0 7 0.19% TFA A Ik B, 8k, 4l
T8 20 pL 0.5 mol - L™ TEAB B HT14 % .
1.42 iTRAQ#%3e [REEFEHHALIG , H2s B0 AR
T MkBE . FH0.5 mol- L' TEAB & %5 JIKEX , ¥ I Tt
(Applied Biosystems ) #1TiTRAQ#RiC, AR —4-H
P ITRAQ K7 (— BN AR iC 2 F1TT 100 pg) , I
TR IRAE 70 nL RSB . T AR IRB AR IE
AFEHITRAQFREE ARG 43 IAE = FFF 2 ho F
B TRAQ bRid I KBRS IR A, AT T~ —
SCX 4318 .
143 SCX % &  SCX ik, fii ] Shimadzu LC-
20AB HPLC Pump R4t , ALY AR 4 L 22 1P A
(25 mmol - L R — S 4N, 25%11) Z G, pH 2.7)

B, IFEEF]—15 wm A9 4.6 mmXx250 mm Ultre-
mex SCX(PHENOMENEX ) #:F b, il A el
10 min i 3# 1mL - min™', 5% ~35% 4 2 W ¥ B (25
mmol « L' 2 — &40, & 1 mol - L' S ALHF 1Y) 25%
ACN, pH 2.7) %M 11 min, ] 35%~50% Y 2% wh itk
BYEME | min, RGEAE F — KT HZ AT, H 80%2% v
W B VA 3 min, FFHZZ 0PI A A 10 min, 383 5
min Y AETR A3 5 214 nm &b WG RE  BEAT IR 4 W
DIFFUSCEE o e IREBE 534 12453, FH Strata X C18
-+ (Phenomenex ) Vi £ L5, I T . B—1r Fi&
T —ERBHRSHA Q%20 ,0.1%H %),
20 000 g #5010 mine )5, 24, IR R 2k
JESEEI 20 0.25 pg - wl s

1.4.4 Nano— L.C- MS/MS A #F 58 i nanoAcquity
(Waters, USA ) 5 Triple TOF # 57 B KB . ARG
iz G i A GO HOR | HIE FE ) 2 Symmetry
B4 KAE C18 (Sum, 180 wm X 20 mm) FHEHLIH 3
Jiii ks B FE W BEH130 (945K #E C18(1.7 wm, 100
pwm X 100 mm) FRAE 8. 22 57 (Thermo Fish-
er Scientific , Bremen, USA) F5 7K/ Z. Ji5/H & (A:98/2/
0.1%:B:2/98/0.1% ) # it o FH A 22 #h 7145 2.25 pg #
a2k, DL 99% ) AVE i shAH , i 2 wLemin™,
PEAT 15 min BOFERE AL LR o LA 300 nL - min™' f4) 3
& 7E 5% B 2% vh 7 B ERE 1 min 647 5355 437 .
TE T T Y 64 min FL, B JE7E 40 min N B 1975 26 Pk
W% 35% . PR TR BRVELET 11, B A6 B AE
5 min N3G N % 80% , I OR-4ES mine HIUR A9 (15 5%
7E 2 min NIKE .

1.5 £YEBRESH

151 RiEEZAHBEIW FEEYE BT,
J5 1% J5E 4R S (sample.raw ) 77 B2 7 4 i mgf 4% =X
(sample.mgf) &5 A BEREIT ], mef XM FZAE T
GBI (MS/MS)TEEIE B o iz h A kPR R
P14 I el FH AR 50 P AR e s L P . (T
I 3% (4 WU AS S Mascot 2.3.02 (Matrix Science Inc,
Boston, MA) . 7E4XH FEA8 Z v, BT AT i) Je 2 1 it
SPEEORA Z R E T HZ R N . R ER )
Yt FEAL B N [E BB . N A it Y Gln—>pyro—Glu, N
A it P 5 2 5, LA S B R 1 AR A AR i B Sy mT A
M. el B IR B B B8 - B B2 25 1 1 B 10 <
107, JF H R Be& 77K P 0.02 Da, iTRAQ 8-
plex B M 5t o FEAHXTE BB, B R i ] )
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— AN R A I A R e SO B,
FEHERE T 1. HFEE I 1550 L, HAag
56 H: P—value<0.05 B985 FH WAL IZ 8 M ASTRAE i )
MZEFEMA.

152 EZamAesk N T iz E S8R
L B R B B 2 IR R Rk R
AR BT T A AT o B S Y i B R T
GO (Gene Ontology ) H1HE 14 # (http://www. geneontol-
ogy.org) , A3 556 38 A Y 43 31 g (Molecular Func-
tion) T AL B9 21 AL (Cellular Component ) =50
H: W3t #2 (Biological Process) H T M ) GO 432k
77 Ge . RS B AT 40 244 Fem
B A% (wolfpsort (http://wolfpsort.seq.chre.jp/) Fi Il FE
1 P IV 40 Y 235 4 oL, ARAS Y A R 2 1 B 20 e
AEAWMHEAEL . I 2 RE AT GO HES
e, T Hh 22 5 2 1 o S IR A 1y~ T AR i 5 A
Ko TEAEYRN , ARIE B A R T AR Y
F120 , FE T Pathway 0BT A7 B T B —20 T i A=
Y12 )fk . KEGG 247 ¢ Pathway Y 22 A 4
J , it Pathway 73 M BRI E B U BTSSR e £ 24
ARG 55 F@it . 22558 H Pathway 1
R T ST DL KEGG Pathway 95037, b7 T #E L
frf e, $o ik 5 P %E B T oA L 7E 2R AR
F 2 3 & S Y Pathway o il 5 Pathway 2 EVE =
B 22 BN S SR EEA R G S
e Bt

2SR50

2.1 ERYERETME-KEKRTARIRE
AT EE TR A R RS Y IR BE DT Fic iR 25 4%
HIAE0.02 Da LA R, KT 0.02 Da ) A BHME . & 1
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Fig. 1 Mass error distribution of all identified peptides

SR T T DC 3 B4 AR B A AR X 43 S5 e Y LS A
SIS Z (B AR 25 5040, I R DLE RS B
(L0 MER N, FEEPEE T /2 T2 00 A
WFFE AR 2550 AR R B e LS T S 11
22 AEHHEALE

S YL kR L% 1940 FhEE 11, Hodh T 5@ B 1Y
N 1889 A, X ot 1 4 7 B 11 1889 ™8R itk AT
i 356 , MCHR B 1 0 = BE KT, Y 28 AR EIGR B 1.5 £
b, HAG I E P-value {H/NT 0.05 B, AR
ZSEA . WP, ] 1544 22 F RIB N E
H,H P BHEAA 6L, TIHEHA 934, Hi,
fEIE 60 d, e 5 = Al A AL, 22
SREBMEAA 6, LIHEA N 44, THEA
F52A4- 465120 d, CRIEH R H A A
MAHLL, TC/SC 22 S RIRMER 1A 391, BRI
314N, B R 84 s FEAL)S 60 d Fl 120 d H:fm] 5=
KA 190851 (Table S1),
23 ERFRIEZFAHGOFKEGG 7

R T WA B 1 S 5 AR R R Y
TERL, 5 = AR E K S 1 22 SR L E T
M E N S GO TIHET 243 HT (1 2) o #24E UniProt
B J7E (Swiss—Prot/TrEMBL) 1 Gene Ontology Data-
base, & BUFE 22 S A, FEE N T UM 5, 2k
TR K ARSI (B 2-A) o TRt R, 22
e E B R T R (54.5% ) , 4 i 3 7R
(29.0% ) F RN 25 (5.52% ) (18] 2-B) 5 75 20 L 2H )i,
R, R RIBEA REE E AN
(44.8% ) , 40 L % (20.7% ) F K4y F & 24 3 o
(17.2%) (B 2-C) s £ FHIfe s b, 25 A &
TR ARG ME (59.0%) , 454 (31.9% ) K 5512 15
PE(3.47%) (K1 2-D) . #F—38 1 KEGG pathway 73
Br X s RE A EES S T RN A SR
i A R TE A I R A (&1 3) .
24 EHRASEFAXESH

TEARFERLR) & B R v SR Rk T RE A AR
PERGSEABIEIIAR R AT S5 % FDF
ARG S KA Rk w5 BT, B R CER ),
FEARBFFEH WA R B 11 00 S 5 3 5 L i
LH L RAEAT IR HT , S S5 R R IFEAE G 60 d f7
328 N S5 S O TEAE ST 120 d A 1 456 1>
G RACE . XS B 22 57 R R (HUE T
B, g AL e I RE L N S SR LA Rl H S
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Sk Extracellular

B ZBHi{A Mitochondria

0 44 Chloroplast

O 4% Nuclear

B A% Cytoskeleton

O HJE M Endoplasmic reticulum
B L Vacuolar membrane

O JA IS Plasma membrane

B A Peroxisome

| A1) Cytosol

0O 45, A% Cytosol,nuclear

A ARIEE (1387

Subcellular location

@ /% Membrane
B 2% Organelle
O 2Jiffd Cell

O K43 F5 44 Macrom olecular complex
B Kl Unknown

O J{i4hX Extracellular region

C A

Cellular component

8 22 AP Multicellular organismal process
B [ YJd B Single-organismal process

O E{¥ Localization

O ZHffZ1F1) 4141 Cellular component organization
B (LR Metabolic process

B filli#0 % Response to stimulus

B R GEYIERE Multi-organism process

O %K J&JJiFE Developmental process

W {555 Signaling

B 2R Cellular process

O 01 Unknown

B A ¥ Biological regulation

B ZA:WAid

Biological process

HUAELIE M Antioxidant activity
B J 4B BUETE Nutrient reservoir activity
O #5271k Electron carrier activity

2 254 Binding

o HEME BB P Sucrose synthase activity
™ A1 Unknown

0 455 FiEE Structural molecule activity
W LT Catalytic activity

43 D 43 ¥ YkE

Molecular function

RS TR 2R B R E Ay L

The Venn diagram show the percentage of different categories in terms of protein abundance.

B2 ZREANTHEBMEMLRE GO HESTEREBN GO IEEF XS

Fig. 2 Prediction of the differentially expressed proteins subcellular locations and bioinformatics analysis of the mentioned

differentially abundant proteins through Gene Ontology (GO) in three domains
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YA Z 4445 X Biosynthesis of antibiotics
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FENEEILE Y43 Phenylpropanoid biosynthesis

B G Phenylalanine metabolism

H 4R , 22 AR AR E R Qi Glycine, serine and threonine metabolism
TR A% Metabolic pathways

-

T, 59

¥
I Y
e 0

B

GASERIRAZ AT IR R Amino sugar and nucleotide sugar metabolism R 6
UL 45 FTRL 2 Biosynthesis of secondary metabolites R 54
PR, s P R 5 - 57

Phenylalanine, tyrosine and tryptophan biosynthesis

3 E=REAWKEGG EENH
Fig. 3 KEGG pathway-based enrichment analysis of differentially expressed proteins
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KEGG pathway 73#7 (K1 5) , 25 REHEMFES S
URAARIE 39358 g R BRI | 4 R R 4 2 s A P
LS EYRTR

3 17 ®

ol 2 AR Ay A AR it o ) — O R R b, B
SN G IR R B3R, SRR A R R i A1 (A T
WERZ—o T AREER A0 RS2, FE N A
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552 Transcript % E4H Transcript

M Protein HH Protein

FRHTS = A RTE 60 d B FIEHT S =IO HTE 120 d B

Tunisia vs Sanbai at 60 d Tunisia vs Sanbai at 120 d

B4 FBEASHRAXEKIMN

Fig. 4 Venn diagram correlation analysis of protein and mRNA

KEGG pathway
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* %

Transcriptome Proteome = % B % 0B D o oF o %
2 % %2 5% 2 %L 5% %%
2 B B B RT B LRLE LR LT
Z, %% R LR A LE BB BUZS
2% % 2RT 22T 255
o 2 % & SR ) 7,
R 0% % % ho % %% v 2% %W
egulated 8, o - < % 5 2B 8B 2. %
Y % 7 %% LRz i %
2 ) - @ 27 < 2
. Non-Regulated 62) %‘} %9@; O%, %5 6% 6& 33‘@‘ d% %S
L % 2 R R Ry on B
P A VR
Zscore(-log10(Fisher’ exact test P value)) % Z %}(p» ﬁo % 2 %
~ w,
% %

-1 -0.5 0 0.5 1

LA RS R SCHR I TR SRR, 2 €00 50 Pl R AR SCHR I 4 P T RNS SRS 2003 B35 B 3R BRI, SRAR , i (30 035 T
B 11 BRI AR

An red asterisk indicate regulated proteins and transcriptome , Green circles indicate non—regulated proteins and transcriptome; Red indicate signifi-

cantly up—regulated proteins and transcriptome , Blue indicate significantly down—regulated proteinsand transcriptome.

5 EARAMFERARFXRENERER KEGG BB

Fig. 5 KEGG pathway analysis of differentially expressed proteins and their integration with transcriptome

X T ATRFPRRE BE B > TR AT R D M T i SR A R A R RE S A ARRERLAE R A .
ROFFRLEREIE BRI HLRI DT I AR . AR B A EROCR o DA VRI Y el 2 3 400 e O 1
A H R SR A A 8 ATBOR B Z AR ORI SRR LA 1Y 22 57 A B Y, R AR B
FENLHIZH 7 X RSB FE R R S Al T4, RIS USSR N (MTHCT (CCR (F5H . CAD) 5 111
N RS AR H IR LA S OGN T TS 58E PORRIE i OG0 1 2P0 FTOU ) L K A i AR
THEG . A0 Xue SFURE SR BT AR = R R A I PN 2R R AR R R i 22 S A S MYB,
WA R EAT T il B AR SR ALY A —28 Y NAC TP REAZ I ] (8 2 K 35 2647 0, B P
ARBR A AR ZEN (T MYB NACREHSRIAT) L TR UG S MYB, NAC 2 X T BEAE AR B2 (9 A B AR
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B e s M 2 v AT BT ARG,
FATHI T ITRAQ BEARMISE T A1 AP RLA [R] A 7 1
3] AN T] ot A %) 2 S 2 1 BT 2 A o0 B, I S
1 9401~ I 1542257 8 11 AR KOG M KEGG
pathway 734, K BLX 2622 i E 22 5 T RN
A E S A B S S AR
T SR A R B T LAY 23 T HIL R F e At T
R AP EE LA

20 L BE S S M B R ) R —, B
HARTR AR PAAERAMN . KRBT F LA
TETER I T 20N JEERE 20 M A1 A LA Z5 R4 27 4E 1)
T, LA R SRR SIS B 1) 2 B2 4 v B 4
A BENIEE S R AR JR S R S A FE D 32 A
Peroxidase (PRX) ,ferulate—5—hydroxylase (F5H) , shi-
kimate Hydroxycinnamoyl Transferase (HCT) , cin-
namyl-alcohol dehydrogenase (CAD)"%:, H. i F5H
XA R A R R AR, T4 R T R AR R
F5H KB 2008 R FUR & /R, Si-
bout " WFFE N FSH FEP SR L S RUR TR /4=
Y& B AN T D R, - H B HAR ) 5T L
AR Li % IR SY A A PRX IR (1% 5 Kk
147 o PRXCIG PR FE AR, R B2 & i) o Blee
SEUIE S S SCH e AR A i ) R P R Rk
RIAEH 5 BRI T 40%~50% o ¥ 7K H A
N PRX FEAEARTR A T 5 WU . (AT
FE, 5 = AR, RBUR G UHSCE F FSH
MIFRIAEAEAE ) 60 d 2.2 T, PRX YRk i
TEAENG 60 d W3 B, i T FSHER PR AL ARBTR
AWy I AN AT A B DR LA FSH A AR
AR RE 55 A0 ARRPRLAE B2 AP UG S 2EOCHK . T
PRX A FI YR A 7805 HABAE ) a0 LAy 2 55 vp
A—E, ATREZ T PRX 22— DI R, BA
ZHILERR TS5 REREYS B, 8w SHAD
VP2 A SRR, R, 0 PRX B PR 75 B L
et 25 1A ROFPRAR B R AL E 6 A s E—
LR

H T RE U A= A R ) A 45 R R (AT 4
2R R YRS UG R, R — R
Ze It AR PRI AT BEAF AR A Y — S PR 325 MR R
HRERE . U Argiviou 55 F 5T & K profilin F P 7E A
FELTYerp Loe ik, v RETELT 4R & & W W Bok
FEEZNAER] . Wang S WG & BLUTBR AL R I v

(9 EFIR LA Al B A 5 28 41 4 21 5 4 ) sk />
38% 1 20% , Ut W] EF1B 752 i BEE 1t id e v HA E
SR TEAVR Y, 5 =1 AMAE L, Elonga-
tion factor 1-beta 2, Elongation factor 1-delta 1 }Z Pro-
filin-1 8 F7EAE)S 60 d W T, 45a L RER,
SR AT RE T AR A RE S RS2 B, B R e
ARRPRIAE R, AL, SRS AR A [F] o B R Rl
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