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Abstract; Ultraviolet-B (UV-B, 280—320 nm) constitutes a minor part of the solar spectrum, which can be absorbed by
stratospheric ozone layer. However, a global depletion of the ozone layer, largely due to the release of man-made
chlorofluorocarbons, has resulted in an increase of ground-level solar UV-B radiation. UV-B can influence plant processes,
either through direct damage or via various regulatory effects. Many researches have warned that excessive UV-B radiation
can harm living organisms by damaging DNA, proteins, lipids, and membranes and consequently affecting plant growth,
development , morphology, and productivity. Two-dimensional polyacrylamide gel electrophoresis (2-D PAGE) is a powerful
technique for resolving hundreds of proteins in parallel. Combined with mass spectrometry ( MS) , it allows rapid and

reliable protein identification. In recent years, proteomic-based technologies have been successfully applied to systematic
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studies of the stress responses many plant species, including Arabidopsis, soybean, rice, wheat, barley, potato, tomato,
and many others. A wide range of abiotic stresses have been examined, such as drought, nutrition deficiency, temperature,
oxidative stress, herbicides, wounding, anoxia, salt, and heavy metals. These investigations have provided a wealth of
important information on the physiological processes involved in plant stress responses. To explore the molecular mechanisms
of the decreased photosynthetic rate and the resistance of peanut ( Arachis hypogaea) when exposed to enhanced UV-B
radiation, 2-D PAGE and MS were used to identify the differentially-expressed proteins in peanut seedling leaves in
response to supplementary UV-B radiation (54 pW/cm®) for 24 h. A total of 39 protein spots were differentially expressed
by at least 2.5 fold compared with the controls (22 proteins were down-regulated and 17 were up-regulated) after treatment
with supplementary UV-B radiation. Of those protein spots, 27 were successfully identified by MALDI TOF/TOF MS after a
database search. Those 27 proteins could be classified into eight categories according to their functions: class I,
photosynthesis ( plastocyanin, ribulose-1,5-bisphosphate carboxylase small subunit, oxygen-evolving enhancer protein 1,
PsbP domain-containing protein 6, and fructose-bisphosphate aldolase ) ; class II, carbohydrate metabolism ( malate
dehydrogenase ) ; class 11, energy synthesis ( ATP synthase) ; class IV, amino acid biosynthesis ( cysteine synthase) ; class
V, protein biosynthesis ( ribosome recycling factor) ; class VI, protein processing ( heat shock proteins); class VII,
defense responses ( chitinase, peroxidase, Cu-Zn SOD, caffeic acid 3-O-methyltransferase,, and germin-like protein) ; class
VIII, unknown proteins. In conclusion, we hypothesized that the enhanced UV-B radiation caused a decrease in the
photosynthesis rate of peanut leaves mainly via three mechanisms. First, enhanced UV-B may down-regulate the expression
of ribosome recycling factor, which caused a decrease in the expression of subunit PsbP in photosystem 11, thus destroying
the thylakoid membrane structure. Second, the reduced plastocyanin expression may have induced a decrease in
photosynthetic electron transport efficiency. Third, the down-regulation of ribulose-1, 5-bisphosphate carboxylase and
fructose-1,6-bisphosphate aldolase resulted in a decrease in carbon assimilation. At the same time, peanut may also
enhance its resistance to UV-B stress by increasing the expressions of antioxidant enzymes and non-enzymatic antioxidants,
germin-like proteins, pathogenesis-related proteins, and heat shock proteins. These results provide important information for

understanding the molecular mechanisms by which A. hypogaea responds to elevated UV-B stress.

Key Words: UV-B; Arachis hypogaea ;proteome; two-dimensional electrophoresis (2-DE) ; mass spectrometry
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Fig.2 Enlarged images of partial differentially expressed protein spots
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Table 1 Identification of differential proteins in peanut leaves by MALDI-TOF-TOF MS
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FERR ARSI SCER T 1 A, A s DR R A R (23
5 B VI E AN TAISCE A5 2 Fh, AL
HI (14 F116 45) ;25 VIZE . SR A BT Rl A DG A
1l GLFERZME ARG BF R - (38 ) 5 57 VIS . B 40 AH
KT8 Fh, G IR PE LT iRl (4 A1 31 %) 1

FALYIEGE (11 A1 12 5)  Cu-Zn BEALY B ALHE (15

RATHHE
11%

b (3

y ; o R,

B
7

Bt A
30%

HEFNT

R 7%

Ti% 4% IR
3 27T NEERAMRESEE

Fig. 3 The distribution of the 27 identified proteins by

functional category

5 R AEERR 3-0-5 LR (24 ) MIZSii kR
(28 F135 5) ;2B VI, RAThBEE H i 3 Fh,
4% 6 .30 Fi134 5,

3 itig

FE T S 78 (o7 B4R 3T Y 2R S R S R
[l —FhEE T (3 5/ 7 SHEEE N 1, 5-Z 0%
PR AL /NI 56 17 5 A 21 SRSl ATP
A R EESEE 28 Il 35 SR s e MK A EEA ), K
UG BLAE /N2 SR h A AE  IX T RE R T X
SETE AR B I, 7E A5 L SR AR e 43 B
ST A EARAL I 5 Y AR AT T RE R X s
BT E ARG A E B M S, &
BRI R B AN T S S5HEAERKES .
B AR A W A A N A S e R B, LI
XA BRI WAL P IEIL A b,

AW LU E Y A2 b KL 12 22 R 8 E
Jo 4 2 AR IR AR 1 5 4 38 7K -8 s A A X U V-
B 48 G 3 s 1 0 A AL, 4 SRR, = A Y
UV-B AHEAS T 48R i Bevh 55668 L BRI
e A i U BE R A AL B N T R B A
B B 2 AR R AR SC R A Rk
3.1 UV-B 585 X 6 A 1R FHAHOCER (M 5 1) 52

HAEVERDER MRS (PST) 532 UV-B
SRS, USROS A0 Y D1 (psbA R i ) Al
D2 (psbD FER i) &, R e AR # KA UV-B 48
FFE T ENERRE S B FE . UV-B 484N PSTIE
PE 5 psbA JERIFE S =1y L RIE =) D1 B TR
EEH DA FRE BT SR, UV-B R 4T
BSR SR  S A R f s E AR )
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2SRRI A2 UV-B RS HAEYI A PS 1T 2
T A BT R B AR NI R AR ok &
B (H UV-B 0] il IR - 2 A 0 28 48 Ak 5 44 LU
T AR L 1 3o T R T R E R A B

PsbP A4 AL PS 1T A3, K/N2 20.1kD, B
5 Ca™ [CI"F1 Mg™ S & 1 RE 1, WD G TR B A
HEERMEAT, i E T 32 H RNA T A W
IRIT PsbP 25 B K IK 5 (PsbP 1 7 &8k Xt
() 13% ) , 25 5 o 30 It g (R e i 28 [ o 25 8 4 P
BASK HBRE T, 6 ML HERT PsbP X A8 2 2R 1A
s ikas g LA EZAEM, ARF5E LB UV-B 48
S 25 EAEA H Fr vh PsbP 25 M B 11 6 ikt
BT (A 22) , K578 UV-B o iF i i T 4
PshP A %305 f5 1 1T 00 A 40 I 40 A A 225 44, A (A
YIRLERES .

¥ B AR 1 3 A F (ribosome recycling factor,
RRF) 28 106 A 2 v A (A0 2 1R 1) 56
R, R FOKAE " BRI 45 SR R W, RRF
P A% R G i | B Sk )5 W i 2 b A i 2 1
R EAER . Wang 2 S iR 18, 4 F5 7+ RRF %
SRR hfp108- 1 M-SR RS AR L R 58 & B AR, 3t
7RI TS B AR, S E BN K B, SRR R
111 D1,D2 .CP43 .CP47 PsbA Fl PshB %57 [ ik &
T, ABFTE T, IR ALIEE RRF 355 T, [F
SRR [ PsbP Ik i R B, ot 3 A]
M AT BE S RRF = (4K L5210 PshP (1% 3 35 & [
X, X T B — 2 B0 E

JFUR 2 (plastocyanin, PC) TSR P R,
EEERYT R Cybe/f 5ERSE 1 (PS 1) ZIalfE
LT — P S R S TR L, b A AL
e R RN 5 HFSE BN, PC(ER AL 1) 78
UV-B 55858 T 235 F M, PC &2 1> 2
) P PR IR - r 5 8 B EOR R 9 (R Ak AR T

M -1, 5-— %% 2 2 1L B8 ( Ribulose 1, 5-
bisphosphate carboxylase, Rubisco ) f# fk -~ /R SCTE 3
FEGFR AL ) v, UV-B X Rubisco & 18 B9 52 W %5 K,
Jordan %5 UV-B 4b % & 3d J& , KB n] i MR
R FRE T 33% , Hovb Rubisco /DI IS8 FRET
56% , % i PCR A& %% B Rubisco /N % mRNA 7£
AEFE 4 /NS R R T 209% , B Ja] B K 2 R

At RAE-1, 6- W TR B 45 B8 ( fructose-1, 6-
bisphosphate aldolase, FBA )t /2 & il ) A [7] 1L 3
R EERZ —, Uematsu 22U FIT FBA JEIA
B ARRS R HET RuBP B BORE TOLA
%,Hatano-lwasaki yi| Ogawa[m WFFEF B, %4k FBA
B R I e 1 B CO, [k A ABESY
W], UV-B 3R FEAL T 42 R 7K X FR ' Rubisco
(HEF B 3 A7) F1FBA (HH A 37) PRI &
i, XX E VR T BRIE PN 0 A FE 2R R
3.2 G SCER BTN UV-B 5 S 1G5 14 e Jif

REHC#E NN SN BT (40 - S BT | 46
ORISR b RAF) & B 0 2 A ) 1
X UV-B 55 (%) 2 i ARBLE] , & TR R UV-
B a5 7 T Y M B IR L, H A BT R
U5 JUV-B 4 56 400 ST 45 i 7 v T T 4 25
AT F I R R & B 2 vy, B WA T 1 IR TR TEAF 470 il
[ UV-B fffd fe il B 2R AT, — e AEER 3-0-
I FH L ( caffeic acid 3-O-methyltransferase, COMT)
A AL S-FR L BB R P Ak A T R O AR AT
R AEAEALA T RETE T COMT (45 1 s 24) 19 1
PR B T 1 IR Y 2B i, E T R 5 T 1 R TR i
BRI A H B9, 53X 5 MeiBner 27 A N I+ F Bk
SEARR FORAEAE Y 32 2 UV-B 46 55 9] 1 68 S B Hh
B E B AL, AL, COMT o il i fk 5-%
BRI AL A ROT T O B A ROR BT R
(V5 B2 A4, PRI COMT Xt A Ji 36 1) 45 1 LA 11 45
YEFH . BANE BRI B2 -4l ( Citrus grandis L.) J& , #il
BEH COMT K % oKk #4285, H Yamasaki
SFIUBE Y R E B2 UV-B G SRR AL S
M rR R B R O IR AR R, ARSI
S ZHAEAE M e COMT SRk it LR, W] fig < hn sk mf
F AR TR 895 1, AR 3R BV R TR 2R AR Y
RS RA —EMTE

UV-B X AEYI 03 b B2 — S it it /2
PR (. 0,7, H,0, M1 - OH) X R GE it
ARG R HRAR S e S R ) A Y B AR
FH A AT 0 5 4R A 2 IR B A A R SR T
PEAHATIERR . B Y BT (SOD) Al A4k Y
it (POD) BEA LTS BRAEMA N AY 0,™ H H, 0, $TIR
IMFR-73BE H K (AsA-GSH) o2 Bk H,0, 1Y 5 2 A
gro AT A, IR AL AL A POD (HE AR
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11 A1 12) i BT 2P iR S0 (8 5 23)
Fiki B, AL E R AN GSH 19 5% 5 7] RE 1Y
i, ZFRBIAEA W BR H, 0, B RE 145 8 T 48 5 5 H Cu/
Zn-SOD(HEH H5T 15) Fid TR, ULIVEER 0,7 fYRE
HE PN IR, LA RG] REZ BB M E 0,
[7STER

KWk FEE M (CLPs) LIE AL 2456 17
TE T AU AN BT v, AT LU A6 R R S A 7 2F 2ot 44k
Ao RS RE NS A W) AR BE T AR OB AR, 2
2 i R B Ry U 5 R I AT A7 S P A O A
Fik , W EERIP AR [IR BT e 7= bk f
B ( Capsicum chinense Jacq.) GLPs & [F %% A JH &
( Nicotiana tabacum Xanthi nc) J5 , $25 T HHE N XA
FREERIPLIE | i ik GLPs JER i mT ik H 5 7 i
SERH IR #TR ( Sclerotinia sclerotiorum ) HESL ) i
B Ry GLP R S, 4R R T R K ik
(Manduca sexta ) W BUE i -1 ARWF 9T & PLL
Fdih GLP (85 s 28 1 35) b H i, X 7R
AP UV-B 80 5 18R SR PTm 2E A0
JERYL R B RS T T A RE I T RE 2 TR,

AR OCHE F1 (PR) JEAE P 52 2155 i 14712 % 5
RT3 7 R Z R LR R 1, RS SR AR )
Yo7t A AR b LT ORI B-1, 3-7
REER PR EE M PR B A, LT B
(Chitinase ) /& —JEK At JLT 5 548 N-£ 1t-D-Hj 4
i Z IRV R Y i) A6 B 88 22 59 i B9
ZEJEE IS 1R 28, 3K 14 S5 R 4 R EL A
THAN M RE P AR T 5 LT BT, UV-B a1 5
AbPRS  AEAE M R LT RS (R TR 4 A 31) K
ik B EPR A AR A R LR R G Y BE ) ) RE 2515
F4e .

IEAh  AHIESE a0 4 AR 1 HSP18.2 (4R
FI A, 16) F HSP70 (25 1 i i 14) 3k A, HE
AeAE T R R AR HSP A 1 40 i 3 ol 41 i 4%
PR A R BT 4T B 20 2 B 125 15 i 45 L 107 Xof
UV-B XK (9 AR5 ), 5 A BIF 58 24481, Du 4507
MUV A HOK RS S, g % B HSP70 3 ik 19, i
Murakami 5520 F KA HSP17.1 6 A K FE
J& RILALHT UV-B BYBE B0 B2 W 248

25 TR, UV-B fabgse g R A4 ROt 1k
FHT RERy S5 R £ 24 =5 . J 5T BB 2 i T UV-B

FIE M A AR N 7RI T, RH PSITTAY
WAL PsbP 235 T R, DT i U A 400 26 9 1Ak 14 285
Ay s HLUCRT BB o A 3R 5 T R S R DA i 1%
T AICAR R ; 28 = AT BE 2 th TR BWE-1, 5- WK
RACTEEFIRME-1, 6- Tl R ¥ 4 1t 4 1K 1 P 1K 2
BT RE T R, TRIIE, 48 ARt nl RE 1 i 32 i i 450
PR AR BT AR IR R R R A SR
FRIT G 5 9 2K R R UV-B ihid . fE)5
SERIWTTE R R 0] L8 RO R 22 5 3 K 14 2 1 5 Y
I R HEA T S B AR IR AR A B A e —
B ARG UV-B 3 B o i ELAAE T b oA
HA IR AT UV-B AR5 I LA dh MR ALK
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