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Abstract To investigate the response of the Glycine max to non-adapted fungi stress, 3-week-old soybean seed- lings were
subjected to Bipolaris maydis stress. Leaf tissues were harvested 48 h post inoculated and TCA-acetone precipitation method was
used for protein extraction. A tandem combination of two-dimensiona electrophoresis, mass spectrometry (MS+MSMS), and
bioinformatics tools were used to identify protein that contribute to non- host resistance in Glycine max. Results showed almost 1300
protein spots were separated with 2-DE gels of leaf of Glycine max. Eighteen differentially proteins (|ratio]>2, p<0.05) were
identified in inoculated compared to contro- Iling plants, including proteins involved in photosynthesis, response to stress, and
non-host resistant response such as RuBisCO, pathogen related protein PR-10, and cytoskeleton structure related protein profilin-2.
Taken together, when Glycine max was subjected to the non-adapted pathogen Bipolaris maydis, it expressed non-host resistance
(NHR) 48 hpi by up or down-regulating the defense related proteins. The results aso suggested that the decreased expression of
protein involved in photosynthesis and energy could be beneficia to the increased expression of protein involved in defense response
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AT T TR RIS R A R R U7 2
S NI KRGS . B AR
(Monocultured cropping, H.—FhiE—F/EY) M LL,
A TH] 2 1R BORAE A 32 10 2 FEME AR D7 AN g
gt SERRERRRIH A R, ik n] AL
NERUAR 2 FH & ek DR 557 SR IRV E 0980 (Zhu et
al., 2000; Li et al., 2009; Shukla et al., 2010).

TEY) B BRI A A S A K,
WAV T HAF& BRI E S E EEYEITI
. A KM% (Cameron et al., 2006), Tfi{E
V32 S P (B0 BRSO ) a2
[ 3G AE IR IR 5 (Detection) . 155 % 5(Signaling)
FITBH 1 ) N (Response) K AP AE I NAZ, X 2
740 s S L | Y L A 97 7 (Basal  defense) 53
27 E ¥t (Nonhost resistance), AT H [ B /N Fiy
ST (4097 P (Specific resistance) (Jones and Dangl,
2006; Tiffin and Moeller, 2006). 7E £ FEPEME R4t
Hh— G AN A P A SO R A P A A E )
- F0 1 (Non-adapted pathogens), Z%1/E4 A 20
W AR R TR M EAREm;, SR MPutEdEar
i (Cameron et al., 2006; Heath, 2000).

— b S i R T 2R SR (1) A B R Ay A R A
FEPrE R T EEER, I R IR B
AN S 2R 2 20 i 0 34 2 Sk b Al B0 T AR A
Utk Wk iz Befd, S0P FH 40 MR 5th 22 A T 22
SEANE F BUE R TURP RSO B R A 3 Pk
J(Yun et al., 2003; Shimada et al., 2006). 75 53Kk
RS PRI, W EEINE . A0
ER IR (1 AR M2k A, B, AR R
(7 FLIEHIIE R AR HOR Ca™ T 3%
WA BN BIERRE . KRR A R
PR 2 [ 16 A J MAP SRS 5 5 540 00 B 46
(Heath, 2000; Daxberger et al., 2007). —H DL A4
SR FRAR G EE (M RIA SZ PR B IR, MYk 2 il
PORAS NG . B, WAL N2 E S0 b
TEEFAN AR, AH ARSI )b AR AT ] 2 Rl 2 i 5 2
AN ZERRE, WATHENAEY = AT S Ei
.

K 7(Glycine max) Kl FFf & 15 1847 £ 1 Ry
T A 4= BR A (1) 52 E2/E ) (Sobhanian et al., 2010).
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/NBEI B R T B R s @ K /NBEN B A a0
K Fr g o S L E(H0,) [ DAB B th i 52
(VI AR, 2012) F0 IR B TR 5% (FE A4S, 2013);
@ BifEE Z (PAL, POD A1 SOD)iE il & 45 5 &R
2 /N B P A I K S R ) PALL POD. SOD
BRI PR 5 72 S R IA (R 1, 2012); @B AHIAH L ]
(PS5 658 B PCR 25 R IR, 52 R K/ INBEA B )
iH, KM Actin, PR10. Al Chibl %% 15 M4kt
R, FETERE K2 PRla Al GLU (&1,
2012) . itk — 21 BE Ay K05 B 2 T K /N BESS T e 1)
ZRFIRE A KILThRE, AR TCA-INERDT
IR G B, 4565 TR XA F
Wk B &AM, BRHEA SR
(MSHMSMMAEMIE BB iR, BIE# R K
G B K ANBEE AR AF B o K AR SR B A

18R 54504
11 KRG M S8 BN ke R

FERP G 48 h (48 hpi), 4355 %t B AT ALEE -
REAR, TR R Bt R
S FRAF R 1 Lk B P (1] 1) 4 PDQuiest 7.4 B A
BEAT 23 A BT 60 A 3RO T B ) A AR Ay B E) 1
300+15 /N [ A, BRI 2 IR 2 A A B o
P2 RIE S AT B ESR . Fr RS S A
A RN K S8 i AR 5
FEALE 25~75 kD[] (1) H A bR R 77%,
TMi/NT 25 kD FIKT 75 KD HIEE FH A4 5 B R E
1) 119%H11 12%:; %5 H i 73 A £ pl 5~6 B A& A
MM 52%, 1M pl /T 5. KT 6 fE A s 5l
5RO 17%F1 31% (14 2).

HREF 52 PG R 451 pH 4~pH 7 {8 A br
A Marker (f4% 116 kD, 66.2 kD, 45 kD, 35 kD, 25
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Figure 1 Two-DE gel maps of the tota proteins of Glycine max
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Figure 2 Tendency of Mr and pl distribution of protein spotsin
2-DE gel maps
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A FAete, HIERZHEA LMD TR 25~75
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HIEIFSPNGRE: 1 D psY: 4=l LA i Do s - i}
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FAXS 3 RS H ARE . VURCRTFRVESS . 4 18
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KU b, 425005 BT iRos: 58 7 SHA
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Table 1 Down-regulated proteins
ESRA LR Bk IWRKBE mr (o) pl(T/o)  EEAFSHK Wl EAFFSIS GO T P
Spot No. Up (+)/down(-) SC(%)  pm Protein name Species Acc. No. GO TAIR
e AR ¢ 3 - 47.43 8 27.43/24.98 5.97/462 ATP &EEdelta 5 K& Gi[356563202 ATP SN %EES
Energy metabo- ATP synthase deltachain  Glycine max ATP synthase
lismrelated
JEEIEIR g - 52.08 8 28.65/26.15 5.46/481 JIHERKIEH K& gi[332628233 JLARZI
Photosynthesis Unnamed protein product  Glycine max Chlorophyll binding
10 - 92.16 21 48.81/45.58 6.28/5.05 —mkwsislikisiviiE kT 0290766485 <=z 11 T it i1 —Fh 51 1 5
1 Glycine max B
Rubisco activase Response to non-adapted
pathogen stress
1 - 25.64 6 26.30/22.41 6.93523 ZHikE 152 BRI KT gil200586534 XA IR AL R
(L7 RN N 3 Glycine max Response to pathogen stress
ribul ose-1,5-bisphospha-
te carboxylase/oxygenase
large subunit
15 - 29.21 5 20.20/2920 8.87/5.85 HHIMEBERRILAE  KE gi|18742 #31CO2 [EE
Rubpcase Glycine max Carbon fixation
17 - 17.48 7 26.32/31.57 6.93/6.31 ik 1 5.0 REWRESL Tk E 0il91214125 Sbofea TE A Ui N &L
[T =N N 3 Glycine max Response to non-adapted
rlbulose-1,5-blsphospha- pathogen stress
te carboxyl ase/oxygenase
large subunit
B MAR qp - 44.35 8 77.87/7415 5.04/5.21 MFEIEMIA T KE Gi[402753 B A TR A R S K
Tranglation elon- Tranglation elongation Glycine max Tranglation elongation
gation related factor EF-G
MPERMEK 18 - 35.88 3 14213256 4.69/6.49 WENEALAEH KE 0i[351721630 T SR A ZH 2
Cytoskeleton Profilin-2 Glycine max Regul ating the cytoskel eton
related assembly
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Table 2 Up-regulated proteins

ESA FiE TE B (%) LECHRBE Mr(T/0)  pl(T/O) EABAMK Ykh EARFEHS GO #lr T4 =

Spot No. Up (+)/down(-) sC(%)  PMm Protein name Species Acc. No. GO TAIR
S UEERUES 1 . 60.31 4 14.21/15.37 4.69/4.59 WNAEALEEA KE gi351721630 A TTAIILH AR A
Cytoskeleton Profilin-2 Glycine max Regulating the cytoskeleton
related assembly
B 481 K7 N7 RH =5 2 96.85 9 13.63/17.69 5.17/4.65 JHFEMIKEE 110 NG 0il22218276 Sbofea TE A Ui N 2L
Defense response PR10-like protein Glycine max Response to pathogen stress
related
e A FEAH 14 37.65 6 27.40/31.73 6.45/5.68 20 kD 7> FHEAR K& 0il356565676 MLk ZH %%
Photosynthesis 20 kD chaperonin Glycine max Chloroplast organisation
related
A WA AR 13 77.21 10 23.72/21.36 7.66/5.35 VUEMEIS G hL KE Gil356499598 % 4R FLmE AL it it 7
Synthesis of aromatic Prerin-d-apha-carbino- Glycine max Aromatic amino acid meta-

lamine dehydratase 1-like

compounds related SNVE ISECI3 1R s bolism process
Secretory protein 7 Glycine max Protein transport and secre-
transport Protein SEC13 homolog tion
ThEs A HE A 8 50.85 9 26.72/20.60 6.00/5.07 H4nEE KE 0il356569974  ThAk A 4N
Unknown protein Uncharacterized protein  Glycine max Unknown protein

LOC100807863
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o i 2003; Takemoto et al., 2006). 18 & [ 5 I 4 2L
Control Treatment B I A 5 0 SRR T 1 A PR i R A5 A e T
s T ifif 12 F1 18 58 (1w R BALR IS, LAY
*‘!44-}1 6 S8 I 2 3 R A B T SE e K] 1 R0
?

Kl 3 B S5XHE 2 R A

d oae ®WIEE 1 EHS; BAPHETEREEA
& Figure 3 Differential proteins (Jratio>2) identified in
treatment and control

Note: a~e taken from figure 1 of the frame part; The numbers
in picture represent protein spots

(Lamberti et al., 2004; Franz et a., 2011; Negrutskii
etal., 2012; Bidlecki et al., 2012).

YRR R EAZ A = K etk Rz —, 1E
2995 JE T 12 YL TE 8 2 s IE 2 WAL 2 4 4 i
HRMEHE, CORFERAE S, shE ALY
) 5 5 F11 i B8 4 (Cossart, 1997; Khokhlova et al.,

23

ARATHT
1.2.3 FRFRAE R E AR IR T

15(MW: 15.37 kD; pl 24 4.59) & [ A 2 1137
LB )5 A 5 A SRR 1 2 P SR A b R
fl, &/NorEbmEEED. 2 LERE. L
FKIEMEALS 2. 13, 14, 16 185, Hp g%
IhEEARR, 1 13, 14 f1 16 SEAYZ K BHFRE
F, 0l 05 BRI ar G U K
20KD 43 FAR AT P BT I o 2 1 BT IS A Ok 1Y) 4k
[ SEC13 [FlA) . XL (A1 FIHRIAER 54
I Wy 38 [ e BAH 9% (Esquivel et al., 2006;
Heyndrickx and Vandepoele, 2012; Hyman and Jarvis,
2011; Kozubowski et al., 2011)

PR & MY A P e J5 5 57 A 5
AR —REE UK, R 1 s 1) B 2220
4 (Katilé et al., 2010). FRHE AR LR 7
H. EgIETEECE e T OiEe, PR EEHEESN
17 AR, WEYIHPATE. o g% e B HE R
FEBI PR EEAZRIEAS 2. 5 3. 4. B5. &F
8 % 10 k. PR-10 X5 8 I & th T R e
Vg SRR = LR B AR R R DS — 2R B,
AR, EXHEY) B 532 — MR 72
T~ AE 3 A (Katilé et al., 2010). 4 RAHSSHEA
KU, PR-10 s 11— A & 16~19 kD (IR
F1, BT BRI 2 55 1 55 PR-10 2R (1
4> T8 N(13.63/17.69) “EHL 1 N(5.17/4.65), HTF
A IRHIE o

25 LRTIR, 7R R R/INBEN 1 e (Sress) T
KEHDGEMEH . AKKE MR &R R HA B
B, WEAR L. FRREB S HEN,
KA TN o e, 385 ) (sl P A1S)
HAVEH . ReERUNERAHREORE, RigmEk
38 ) B AR A D% & AR AH G R I RIS W AR A R EE
PR-10 (1 L iZRIA (1] 4).

2

2.1 FF 3 AH R T S RE FROUAS [ B0 22 57 B R
155 18 S A A A MIFEIE A 5755 Mg i
W, RSB E H IR & SRR
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Y B R 25 M R I (Profilin-2), {H & AT 17E 2-DE ik
LW BEEKAHGFRE: 1 520N FERRREE
H. 2 BERIE, £ ateEME, 18 52tk
H, 2 NARIE, £ e HEEI(E] 3 FE 1), st oL,
A HE S A B SR B R B R AR B A5 S
Ji PLSEEAN A AR B R I 45 31

A WL & Fh D B AT A2 3135 3l 1 3R
1T, HENMRERERERESAE TR,
WAE mRNA ——X R R LR P Bl 1T A
JREARERT A, HEAREATHTIRER, FTRESZ
B 3~5 MR O mRNA 1SR,
QMR A, OMEFERTFRE: ik, &H
JRIS BT AR B st B A R e A, AT REE
[F At 7> 45 & A Reddm (B R A G & A
BEAZAR4E) (480, 2011). PRI, 15018 54K H
JRINESZER T FIMIE, HIELEM . X TR,
S5 H AR 2-D iR By AR A EA B RS
—HH AR AR T .

UL — N EIREE R . AR AE K K
B RN U TR A B R . 81
U AR BESE . B R B 2 — N
A HEERLRE, ClTEEARNESS
Py PR AR, AT AT AR A R ) TR
(Rhoadset al., 2013). #t55 2, B FARERATEY)
THARRS, SE4A AT REREAE I R 7+ B B A H A SRR
ZREAN, BB S ORI RE 2 L
M FEEIR 2 —(Thelllet et al., 2012).

HATE BEAZAY 20 FhLl ERBmEAL,
BUE UL R RERAL . OB . 2 R B 1L
(Taylor et al., 2011; Theillet et al., 2012), H.Ar, Lk

24

FR AL RS S ST ORIER, BRI E & A
i FEILFANRA, H pH 654, ik, 4
i 3REE . KikER 2 5L EA P {4<0.05 i1
BRI 1 SEAS LM 18 SERAFS T, X
F A TE 2-D R B oA o B AN [RHH S TR 5 AH
l, BhASRE (A B A R0 R 2 AR, T ELT
RE R R AR PRI Nz —,
22 RIEFBEHA 152 FRIKNEREAR

SEAE LB 3L, RIEZE R AL HURTERR
B Rk A E R 2/ NR (A, T ARk
A ELR) RBE R R MEA ARANAE -
. FIERENEN, AHLEFRES 2 50 -,
FIT LA A 5 B A 045 R b R IR ] e 2
B AR DG I 2 SRR B A e — SRS N1
wE. B, REERES SN, v IEkE—
SRR B AAHE R HARMEAE] 2 51 2 5 5
Fe i, A Be SEAERG s A R B ML P,
AU ENRIE 1.5 5 KL (P 1E<0.05) 1 & 1 f
M RITHRE S BT, T 4B s Pt sl A8 5 S 1 43
THL#(Cheng et al., 2009) .

2.3 ER/PREFAEE R RER AT EPiER
L

ARSI H IR A, WIAE SR & 2 A F
RN T R AR R B BR T AR
SNERES V5 NGRS BRI, DL Je 4t
(V3R 2y = GOk A T 7E B 58 BEAtk o A i30T 0 AR5
WL H O WLEE L B S VR SE « I 32 R e o
VG P i = 9B 3 T o 2o 7 N 4 S DR 2 ) e
RATHLHEN, KRR LK/ NI 1 5 7 R AR
F EpiE.

MER RSS2 A i R AT R, K
] g AREAR s & 1 A A e 2 A R ik
e B R E A R XS5 KEHEME 5
BOW B (9 75) M 2 2 RIA A By, th
AARZLL ARIZAER, KERAEEF EHitERL
HAW AR F R AR B R4 B RE,
ot EEM. RN, EAFEMET. A
ML, )T, TSR RN
FER - R AR EREIL,

N R R AR T PUEAE 2 FE LR E &R Gt b ]
M AR S T A, AT e 25 BRI SRR R
IR AR AP . BERTSEBL AR ST
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TGRSO H K, JE T LA RN
Jis W73, ANV AT RS R AR & 22 A fi HE
A I TR -

IMK 5T
31 tEYM R

KPR 6 5 (F mt RV R HIE), FEfb
FRG AT (B 24 cm), HK 12 h)
H(25°C)/12 h BEE(20°C) el R EAK, Kk
T EIMSEA RIS AR A A, &

T K /N B T (Bipolaris maydis) O /Nl 94,
RN R ORI 2B I e B ORA7
T, OB AR 94 RN T PDA RBigedk b, 25°C. B
F57% 10 d, [R5 I ONGE B IGHE K (A0 0.1%
i 20). HZjRLRRGIER T, SVESAmLNE
Ja, BT RIFRIRE A 1.0x105 A fF/mL,
W55 HE Rl T U K (AR 6 )RR b, 1ENAE
P [F] I E S B TG R /K (N 0 0.1%0 i 20) 1 25 A4H [7]
HER KRG, MENXI. ERORE, JFETR=.

THMIG 48 h BULFRFIS IR RSk, T
-80°CUKFE IR A7 £ H

B2 REMAFEEARNAEHER
321 HEA IR

01 g K Fr (3 IRE ) T UK TA ik
TN AT . 2 MR35 (2010) /1%, FIH TCA/
PR THEESRDUR Bt i B R (RS, 2012). A
& 80%PN FBEARUTUERS 15 0S40 % 22 000
rpm, 4°C, 20 min. YiUE T TAEG EARKT,
e NG WP =T e i
3.2.2 FIFH DNA [RIfic it A afifh 25 11

PA_EER A TR 4% 30 mg B FREL, e A K )
DNA G A, 4% 1 mg (BRE T#1)/15 L
IINTKAGIB (450 pl), o BELE R 1 5T 7890 T il
FEIRFHE 1hJE, 20000 rpm, 20°C, 20 min &5
FUOUE, HIEREN 2 mL KESEOE . A 4
FEARFR-20°C T & 1% DTT F 75 i (1.6 mL) A 3] Vi
51 )5 T-20°C YL 2 h, 20 000 rpm, 4°C , 50> 20 min,
7 Ly, |BARIUE TS TESERRAT, &R
P22 % 5 A A 1 R AT X ] LK
3.2.3 FHYK AT IR 1 R I o

INE SRR A e 2R EE,
Bradford %l 52 & [ K %9 6 ng/ul o A8 55 Bt FH

25

IPG Ji2 564 24 em K JiE, 7% b A& 600 pg/500 L,
HY 100 pl ¥R JE N 6 pg/ul 25 [ 5 EP 600 ug =, FHin
ANIKAEH 400 pL, HUSRERR IPG JRAGH) EAEEA
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