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Application of Suppression Subtractive Hybridization in Soybean Research
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Abstract ; Suppression subtractive hybridization (SSH) , which has been widely used in medical research, is an effective ap-

proach to identify genes that vary in expression levels, SSH was also applied in plant research widely because of its low false

positives, high sensibility and high efficiency. In recent years, SSH was used in soybean researches relating to soybean mo-

saic virus, phytophthora, photoperiodism, abiotic stresses, etc. In this review,the principle, characteristics, improvement of

SSH and the application of SSH was introduced and summarized in soybean researches.

Key words; Suppression subtractive hybridization (SSH) ; Differential expression ;Soybean

VFZ LD 28 0 B AT I [A] 23 () J Rk b
10 22 T3 , 3 0 22 T3l A A ) S 4 2 i TG B oS 2 R B
F18 4 1, 268 R 3 3k ) 78 A i 8 97 400 i 24 i 15 B0
AR OHEZ " B E R L E R
KL 1.5 AN AEAE 2 R ik o it oy
A 6 DR 32 38 1 00 A A2 AR R 22 5, AT LA S 0 M T i )
LY A= i 3 Bl e A TR AR i BE G AR BRSO Y AL
i, I Sy it — 2 g e ) AR [N B S

M P D 3 3k 1) 22 ) o e R DR ) B0 AR B Ol 22
SRR, HETE &K B T 2 M2 5 R %
AR WRIEEE 22 5 k1 I B H AR R Liang 451
£ 1992 4F @ 57 (9 mRNA 22 5 i /% £ R ( DDRT-
PCR) o IZHAR I R 0 . RNA 4D JF 0] X 2
PR S 20 P 9 mRNA K gk R 347 FO A, FE A W)
NN = ROV 4 N R s 1R/ BB N S ER
SRHE R B He B 43 B RN e BE I A Th R HE T — o I AE
o AHGZ A AL AR P iy B I AP 3 2% i mT BE Hh
—FP AL cDNA Jy Betd il B 3R 45 19 cDNA A 4L

175 H #7 :2010-03-25
E£WA :EEK A KB FILA B H (30771358)

2 37 AR B IR Y 51 98 77 ) 2 mRNA
IR ) e 45tk 5 RO S, G EL AR 0 B2 . Hubank
213 F 1994 AR 357 (1) mRNA 22 31 i85 2 5 PCR
Fi AR (cDNA-RDA) JUJ J— Bl [0 58 35 1 25 S 1k 2
AR, B3 H T RDA Fl cDNA 25 2% 32 ¥ (A
B IEAE S R AR TR BN T
P X mRNA R A | 7T 7E 2 4R b b AT
FG X IR I PR 1 19 R R Rk . E% T AT AR
WAFFE— S B B 1) B A A FZ R A ) f A1
R 2 SAEIN T BE 25 L N R R S A AR
T L D B % 7 B R ) — s 5 J R TG
S LR, B BT 2 % E TR REINOK 5 3% 5 v X
60 0 5 A X BERF: S a0 SR AR s P LR R
] F) 22 S B, R T I 5 i 8 S 2 1) 4 3k 2 DR 1 afe
JiE L

Z£ DDRT-PCR Fil ¢cDNA-RDA f &Ll I, Diatch-
enko 45" 7E 1996 4F 7. 1y 40 ) 25 U8 24 58 (SSH) 4
AR ATl 52 3 1025 5 BOR R, LU AR

F—1EHEB 25 (1984-) AR+ B 58 5 ) o K H IR TR AT BESRIE . E-mail: dongmingl 16@ 163. com.

BIRAEE Ok, P98 it . E-mail; houwsh@ caas. net. cn,



4 1 5 A R 2 A BB AR AE R B S R 1 T 703

Bl e R AR TR 1 AT A2 BR B 25 R A
ZES R IBF I A E R T BL . SSH il it 2 K4
SRR SR 2 Yk PCR A S R0, 45 M5 B P SRR
RBRATG e S 0 B ey 450 A B ] 0 OF 5 o 400 3 0
FLB9 R 51 4R R 2 5, L B2 A — B, e KRR
JERIRAN T Lok 2 PR A R o ZBOR B
LA, 75 MR A A i LR B B A i Kk 7 Ak
SFPR AW ISR T 2 SOR 7R R B 5T Y
BB TEE S E AT JESRE fFY
e S 300 85 I 30 S S T 5 USRS T A
(SN R (7 IPNGR R 3T S i
S5 AL, R R ZH I e AR © AR S L, IR A
7F 5 HL e DR R 80 0 22 38 R i 4 B 17 B Ol IS S g
i, 2%l S5 B0 52 36 B AR AR BT T R AR BTz Y
FUHT e M2 H R 2 N 22 5 36 2k W 5 2 [ o [
BT BEZ —  SSH H A AR K v (9 i L H )™
2 JRAE PO R AR A W 5T D 3 R0 AR K T AR T
FERBURE T —RE PR, s TR AN R

1 SSH WyEARRENRIE

SSH $ A S s 410 ] PCR A 22 i 4% 5 Jit B
LA AR AR 150G, 2 R I AL B
¥t (Tester 15 Driver) Fp {2 Ht mRNA , 73 5l S % 5%
TcDNA Hl DeDNA, ) HT BR 1 1 P D) i 2 € 1711 1)
JRCEAT A S (49 /8 e B, K WD) 1) TeDNA 4553 0
24, oy B sk 1Rk 20 R, T R
DeDNA 55384 AR 43k 19 2 b T B dh 2030 28 52, 58
JRH 1R ANTE AL, B — A SR R R By A 4 il
KRB o M RZHOL 2R 580y 1, D F
H PR R 28 28 70 1o X F TeDNA A Rf A
A5 CH B R 510 00 RCRE LA B 32 P T8 B [R] 1R
WA T B X AF e TR . R 2> T
A g Jy e IR, 2 5 1 R AR AL, IR AR AT
TEF X cDNA FHRE T — 8, % T TeD-
NA HhZERRIRIEN . T RAIF LIRG R 2
Ty 28 28721, FE N AHT 1) DeDNA BEAT 50 2 2 28 22,
B 5 MR 2y 5o LR IR 52 70 1 Bl o i
FEAXAFAEN Fr BAE S 1 RN 58 2 28 S I AN RE IE
PEXT, TAESS 2 ARSI fE A B X, JE R A 2 Fif
K B XUEE cDNA 7 BL, EAITIE JE 22 57 A 9 H Y
Fi B AP S B 20 RS R S, AR 4 T S ) 4 Sk
SN SN 51 AT PCR P38 | & 4 33X Fft WUAE 4
To LS 1 Uk PCR 974419 cDNA =¥y AR, 47
5 2 YA PCR 978, 5190 o 5 453k N 51 5 b
ML X B, RS TR EE T ERK
15 ¢DNAs, 2 Y Hi 1) PCR 7= 4 BE n] B T

FE S A1 ) 22 Dk cDNA ST, SCREHOR 0 A S #R £
PEAT SO 228 B 1

2 SSH W% =

L85 cDNA 2238 2 58, DD-PCR fil RDA %5 %
im) 22 5 WoRBOR A LG, SSH HUR B 3 & MRy
. B, ERA AR, ZEAER
K cDNA HE4T Rsal ZEFEH AL AL ], A L2 1 R
BIFH b F AR RS F SR s £ H M
B, PRUERE 9% K5 DU 1K 45 2 mRNA, 7 —{K SSH
S H, BUE A~ 25 5 3R 3k 1k TR RE [R) i) 4 A )
o W K B AR T R I Ak R A S TN B T TR G
F DDRT-PCR #il ¢cDNA-RDA'®’  jf H. Tester fl Driv-
er 22 [H) () 23K 25 5 MK, R4S B (0 5L 8 1Y AT RE M
Wbk, K, SSH BB R AR . B AT 2 )
B 2L A M 2 RS PE PCRRIE T 22 R 33510
cDNA F Br ELA 8 1 e S M, DU 4 48 BH P 32 K
KBEAR, SSH ZERIN 2 F [ B ik 9o 40 ifw 2 S 3% 35 2k
DRI BEPE 30 AT 85 3% 94% . 53 41, SSH 7 B 1 B¢
i B[ 1-2 pg poly(A) + RNA ], Jf H AR A3 Fe
A a7 B bR s 5 5OAR  EE B PR T AR A Y 22 R R
Wi Z I 20wg 1Y poly(A) + RNA, I HAPJRE B,
FERT 2R T,

3 SSH W R R A

3.1 SSHHERRE

Wt 5 1O S LR % 58 1 AS BT 9 %, SSHL H2 AR
L — ORI R IR, A AR (1) BRIl
FORHBE R B A 1 ~2 pg poly (A) + RNA fHXf
T LR A BB & 3 S AR K, BT 77 ¥k ik AT
TE—SEIRIME 5 (2) 22080 %2 T cDNA £33 B VIS, A if
Je K cDNA, ANBEEHEMG R 2k p HAEEA, J
it A eDNA S i e H G 2 I 2 i, B0
F ] RACE 25 £ AR 315 H s EST 44K (3) SSH
ANBE TR I E AT RORp A7 B R 2Z TR A e, — B ik
A2 PR, MR Z 8] B VF 22/ 22 S AN BE ORI
HaE
3.2 SSHHHER

T v SSHAFAE I AN R AR BR-AE B 58 53 1Y
RARFLALH o BHIE B3I T 23 5 A ) 2 52 3608 £
AR AE B2 B AL K 21 5 9158 J AR SR X SSH
TR B 3 7 T3 35 AT T A T X B 2 R A
SEH, IR LLT J5 S 1R .

FEfi e — SO AT A4 RE RNA R B A AL 1 o) B3
b T EY SRR R KA T B i



704 K E

i

e 4 4

FH SMART-PCR M B ) RNA Hi4" 3575 5] ¢DNA J
B, R ] SSH-PCR 1w 48 H B%E A 351 R A
FH I L J B Jli A0 ) 22 ok S P2 B8 ) AR BT R AT O
2 cDNA 4 cDNA FIEE [ 41 DNA SCHE ) J7 i,
SZEL T SSH I SMART-PCR WA WL & TR T —Fh
TR AL R G BRI RR IR AE RNA A 4R
Tl 0 P 3RS TR R KA E
T 00 41 22 80 2% 5 77 W) S 4 B 42 Sk IS AR R Tester, #1125
— YRS 1) A1 1) 2 Ul A A8 7 ) B A 2 3k IS AR Ry Driv-
e, P HEAT — YCHI il 22 80 A% 52 10906 B, I o8 114 L 22 i
FeACH A HE— 20 B T I 2% 0 Ak S AR, IR AE
DNA AR ME 53 B3 04 240 PR AR 00 D Ak v AR A5 1 e 2
RE&h  HEAT TN R IR Z R .

R T HE— A BEAR SSH AR 1Y 5 BRI B
L3 23 S TN 6 1k 25 T R I S TN, L 2 AE B
S3ZE005E (DSC) P L - 38 i 5B i 1182 Sk AR B
PE2E984E (NSC) |, & Je th —Fhoi i) SSH/NSC AR, K
KRR T 5 B8 TIPESR, Sl T @ S R B
Y rh 22 A EE Y = A4 B . SSH 4R 5 DNA
O T R B 25 5 W) 5 R 3k, ANE S T4 5 DNA
R I VR R BRI T L LA R R Y
OIMT AN TE R E A P 2 RN FAE,
SSH i A& 5 AFLP .dot blot .northern blot fiI Cluster 43
B8 I i WA A O3 & 1 e A5 S )
B SR 2 AR 1) 43 BT R 43
3.3 SSH &%+ rIMA

SSH H AR AE BE 2= FI g Py wiF 52 Gl bk O & 4% 1 &
SLVE R, HE 0 G2 7E 25 1 0 ) e TR A g N SRR
SEFRGRT TS PR B . S AE Ok, SSH AR 1
FE ) 2 5 2% 35 5 TR 43 0 e B2 AT 5 v 1 iy R A
Kz, B RokR Y NE S R ERETT
FEPF BRAE N S Z R .

Laurence 22 L 4% 5 R B 38 A= 19 R 6 4
KO BT X 4, R SSH HOREN T 7 A 220
SCPE,RGbr 1 A A RO B R B M. Jong-
Sug %3 1 M T B O () B I A 25 DK
SCPE 3BT T4 s B ek B 5 0 by B R R
RES, XEMR A MHEY ARSI EER
S50 R R FE R AR AL TR o

Anna % Fi Fi] SSH $ A& , 7 T 4% % 32 Phyto-
phthora infestans {2 J4 5 F th e B 7 — > B 10 o iR
F1 2t B ) R S TR R 06, O3 i SR A BF R WM 1 3%
KN AT e 5 T8 BT AL ¢ . Haiguang %
FIH SSH 5 ¢DNA T FEFAH S5 A, L5 T /K
TEA R KR ) e PR 3k 22 5, ATt — 25 45 7
T KRG A A PR BE K 738 M Ay LB, X

RIF S AT R B0 1 A 25 3 O 5 1 43 T L
BRARAE TR

FIH SSH A, Kede 2 W BOHL b 43 5 153 51
— 458 GH3-like K&, FFIF BIZ JE R A 9 A K 3
2R S B M VR A R — R R T, AT RE 2
Y AERK MR RSB E 51 R X
Mo Dietmar 252 75 FE 3% b 43 85 50 e T FIF 3% 0 3 1
Ja 3, %A 3 1 B 3Rk A LR e b e g
DR, DT B4 36 A 49 % it 8 6 9 B0 7 o Bahin 457207 A
K TR TR T ABA JE T AR IR 5 2 ik 4
P LTI2, Dong % 15 XM P i gk 183 T — 4 548
W) 7K 3 3 R P T BE DG 1Y cDNA J 348 T %3 B 1
AR, B HA BB E GRS F 8, IS
IR IR MIP-C F5 95% i ) P Mk o 3% 2 BF 58 A {H
Ay L A 0 T 05 A LB AR TR B A T LR
v [ A T A (A 5 PR B T L

4 SSHEKREHHRA

SR H AT SSH 4 A 78 K 5 BF 58 v #9538 AR
XA /0 ARLTE R BT O U A R 5
3N 4507 T LIS T — A B R 76 K ST 5k
TR 5 Hh S B o g T 5%

4.1 SSHEXEHFRARHHIRA

RO NIRRT R O A E R N
SRR B AR, KA Rk AR AE D
2 4 HOp T AR Y B B ST M LR TR T
WA TR B O AT T — S hu s bR, R Bt
e DR AR AR R S RRAE L BoR B Se BL T K T B
WAL R . FE R 2 AT B g W e, K E
T A A AL AT RS . SR BT
o HUE A T IR 22 SRR RT R A R T
U0 T % R ST B 4> THLEE, SSH R L AR
S AURI 3, AR H IS A B I I T I R O 4F SR
L7 R T HUB I 4% R R S S R 3 0k 25 4y
BT A8 T HAF R R

T AT R S 0 2 R A 3 5 8 50, Choi
26 28 b T R LA 0 R O B A o 22 DR S ) B
WE B A3 HF T IF 1) R 1) SCJE T 1728 A4S 22 57 323K 19
SElE, IR P B S LR T AT S RE IS 1R R
FAN2K R B — e H] RETE K B0 85 i 7 P R 5 1R
AR 6 R . Wang 267 55 b #y 20 10 4 22 06k SC
JE 3BT T AN TR) 3 K 0 0 T AR T R B i
R IK 225 48T T R [ 385 Mk o 08 25 1 B0 ) 2%
S5y FHLH . Bingli 28707 00 S Ay Ok T A
£ £ T AR 2 0 T 1 TR 22 800 L 3R AR T 21
AT g 5 R o 3B £ B R O 1) 5 PR, DA D 7 A



4 1 5 A R 2 A BB AR AE R B S R 1 T 705

FEA T, O R A O B v R R kA R R TR
B KHUES AR ) 9 A TR I K S B0 A R
G 10, Ky S ) 25 98 SC PR Ay BT F 58 T K 9%
T AL 5 e B i PR 3R GK R . Zeng &Y R
SSH He A, B A= R & i 6 3 1 — > 78 9% 55 05 1
Y R £ K cDNA BB IR — b i T
T R A K, 3% TR 2 B S T -3 - R DG L I
Wit 44 0 PsGAPDH £ KEHUR B M P EAE —EM
7 I 5 o

4.2 SSH EAEIEEMENEELHR PR

T5 W E ER R I E SR AR W R,
B R G AR, Zm kG E N EENE,
ST TR A R KO JE AR W e D7 W38 s ) 4y
FHL A E X B B R X W 38 A B B W HL B
ARASAR 56 3 R L B A B B S, T B Bk — 45 0
PEEREEEN fESELMME TR EENE.
SSH e A8 7 AE A 1y 39 5% W38 0F 75 vp B2 A de o )3z,
RGP I TR KR,

Mathilde 2" S 7 i b7 T 5 W 380 5% mi K o [
FBE S04y T LRl AR Bk 5 d FIE % A K gk
AR AR AR 9 A R Rk A A ] 25 e SC 1 O 3% 4 AT
PRAFT 56 METREAMHT LMEER EST 51,
o R B RN 4 B A OC 3R TR, W] BB K AR
PO YIS . Hong 25 F ] SSH A , 3R 1%
SRR AR AR o3 25 2 0 B R TR I 2L ) GmPAP3
EREM MRz EHALE kT RE, 0T
A 1L 2 515 M4 (ROS) M9 & 35 B, ol %l i
S5 5 Wil RN ME 5 0t 5 K S R
Chang-Woo 25 IR IR AL 3 3 6,12 .24 48 h 511
KOS F IR A R B Tester, o 20 b BB (9 0 1 4
Driver, # G406 220 SCE , - ™3 T 1 M5 R
Tt 6 P 4 G 1 9K 4% 18t e I ( L-Asparaginase) 5£ X, 1%
JEPNZ ABA I A G B S 2 0 (R0 B i
T 5 360 S R 4R . Kee-Young' ™ 25 I 5% IR IR
BR NKGHERT 3 MEEEREAEE Gm-
RPS13 .GmRPS6 F1 GmRPS37 ., X ot 57 Fl 8 25 3t
PRI 1 5 e, 36— 25 I T 0t ke 7 596 1 B A, 9
AT B T i T 396 4 B AR T R
4.3 SSHEAEEKRERRTHKA

ROAEKEES B FIL6 024, H
HIH 28 A BB, R E R EE A
PR, R 2k R B SSH 4 AR Ry iz Sl sk i e $e it 1 —
Tl 200 T B, e 01 2 A6 B 78 B O B 0 I B A
W B R 4F T EEAMEA,

N NGRS a =B e e <R e
B, Vadim 25 LUREIFESE 7 d 121 d (R

B A A0 ) 22 98 ST e i TR LR O
PR Ta) & B &R B BosE R 3k 1y 22 5%, Il i 51 A
Mirror Orientation Selection ( MOS) #% A 3t — 4 fif) f&
R AB B P 5, S ) BH R LA & R 43 1 S A 3
TR Wen-Hui 27 LU gl G 2 4K G
T RERL, FH SSH AR 20 b 7 HITFAEJE 22 d #i
43 d 2 A BT B Z R R R R = 5, K T —
S el - R S M 3R TR R I X R K] B R R T
HRB KA, B 557l & &Y 22 % )
G, BN B S Fh 7 v il AR A& A G o o T AE
M K SO SO AE R
e R ) - B R A2 AL IR R R G ez R
TS AE B 2P, Zhao 251 LG JH 10
B S A I AR R T H IR R R
T 22 0 ST B e B T — 28 22 S R GRS, O A
I RACE R BERE T GmRAV BRI 2K, 7ERE
HR e, GmRAV B 3 ABA 55 B IK, % BR
U5 N M Ak, A RRRT LASE SR Gk i R AR B
R PR v et i R TR R R AL ) ) A AR T 25 T D6 A
SR ASAE 7 A= AN BB 52 W), 3R W% B IH AT RE 2 R
SR S 3o R o — AN R A

5 RE

P 22 W A% 22 (SSH) R | [ LK, © FE 3
FE YO58 B T B A 1 R R G I 5 SR AN B
B EARAKE H T, 78 A4 1 s 0 AL B | o 28 5
PR v 2 IR DX g e R B L 3 R 2 W S I R HE T
FAER . WAEIMIRXT K Zhos B A KR
B B AR BB T WA R AT R, RR
SSH AR IR AEFE A — 2Lk s, {H 78 K & 19 W 55 Bk
HOZHEARAWRR TR M, PR T
FHPE2R HE5m T FMEAR S i mRNA 68 7, [7] B
PRt s I fay SRRl . AR BEE MR B ¥ A
J& FIEE PR A I 5 9F 5% i R A, GenBank \ EMBL  DD-
BJ.dbEST . GSDB % #% Ji % #i& ¢ #l RIR . SWISS-
PROT . TrEMBL NRL-3D %76 [ RS0 i 0 25 5,
BLAST,Cn3D Splign ,Phylip %445 Lo 6t 43 7 T H
H 58 % , BioMak , SAMS &5 337 8 73 B K {4 AN Iy 4
WU SEBL T EST R AR [ s Ak o T R, 4
P TSR B 2 1) A B T A A 70 745 78R R 17 4 3 8, R
K¥Em T SSH EEARM RO gk, BAH
i SSH $¢ AR K &2 B 5% v (%) R 38 AR % 8520, (BB
FHRGEER AWy TAF 858 8 AZ B R 1Y H 28 58
e, WK K SRR AR AR W DGR R T HE
R TAH SRR IITRA -



706

FE 2

4 4

S % ik

(1]

(3]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Ry FEE TR IM] (5 =R . Jbat: Bl 24 AL,
2000:356-364. (Wu N H. Principle of gene engineering[ M ].
Beijing: Science Press, 2000 356-364. )

Liang P, Pardee A B. Differential display of eukaryotic messenger
RNA by means of the polymerase chain reaction[ J]. Science,
1992, 257 967-971.

Hubank M, Schatz D G. Identifying difference in mRNA expres-
sion by representational difference analysis of cDNA[J]. Nucleic
Acids Research, 1994, 22(25) :5640-5648.

Diatchenko L, Lau Y F C, Campbell A P. Suppression subtrac-
tive hybridization: a method for generating differentially regulated
or tissue specific cDNA probes and libraries[ J]. Proceedings of
the National Academy Sciences, USA, 1996, 93 (12).6025-
6030.

Bahn S C, Bae M S, Park Y B, et al. Molecular cloning and
characterization of a novel low temperature-induced gene, blti2,
from barley [ J]. Biochimica et Biophysica Acta, 2001, 1522
(2):134-137.

Von S O D, Thies W G, Hofmann M. A high throughput screen-
ing for rarely transcribed differentially expressed genes[J]. Nucle-
ic Acids Research, 1997, 25(13) :2598-2602.

Bugert P, Status I, Availability L. DNA and RNA profiling in hu-
man blood : methods and protocols[ M]. Humana Press, 2009 :496.
Agnés C, Guillaume A, Xavier F. Stolbur Phytoplasma genome
survey achieved using a suppression subtractive hybridization ap-
proach with high specificity[ J]. Applied and Environmental Mi-
crobiology, 2006, 72(5) :3274-3283.

Li L, Techel D, Gretz N, et al. A novel transcriptome subtraction
method for the detection of differentially expressed genes in highly
complex eukaryotes [ J]. Nucleic Acids Research, 2005, 33
(16) :136.

Xu BY, SuW, LiuJ H, et al. Differentially expressed ¢cDNAs at
the early stage of banana ripening identified by suppression sub-
tractive hybridization and ¢DNA microarray [ J]. Planta, 2007,
226:529-539.

Ouyang B, Ting Y, Hanxia L, et al. Identification of early salt
stress response genes in tomato root by suppression subtractive hy-
bridization and microarray analysis[ J]. Journal of Experimental
Botany, 2007, 58(3) :507-520.

Xinkang W, Giro Z F. Suppression subtractive hybridization: ap-
plication in the discovery of novel pharmacological targets[ J].
Pharmacogenomics, 2000, 1(1):101-108.

Dong X Y, Pang X W, Yu ST, et al. Identification of genes dif-
ferentially expressed in human hepatocellular carcinoma by a mod-
ified suppression subtractive hybridization method [ J]. Interna-
tional Journal of Cancer, 2004, 112(2) ;239-248.

Wang X, Wu P, Xia M, et al. Identification of genes enriched in
rice roots of the local nitrate treatment and their expression patterns
in split-root treatment[J]. Gene, 2002, 297(1-2) :93-102.

Jin Y F, Bian T F. Isolation and partial characterization of a novel

pollen-specific ¢cDNA with multiple polyadenylation sites from

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

wheat[ ] ].
467-476.

Acta Biochimica et Biophysica Sinica, 2004, 36(7) :
Jiang T, Perumal V, Hong L, et al. Molecular cloning and char-
acterization of phosphorus starvation responsive genes in common
bean ( Phaseolus vulgaris L. ) [J]. Planta, 2007, 227 .151-165.
Sophie B, Laure V, Eric L, et al. A gene encoding a protein with
a proline-rich domain ( MtPPRD1) , revealed by suppressive sub-
tractive hybridization ( SSH), is specifically expressed in the
Medicago truncatula embryo axis during germination[ J]. Journal
of Experimental Botany, 2005, 56(413) :825-832.

Huang X, Zheng G S, Dai S L, et al. Identification of differenti-
ally expressed genes associated with bud dormancy release in tree
peony ( Paeonia suffruticosa) by suppression subtractive hybridiza-
tion[ J]. Frontiers of Forestry in China, 2008, 10(2) :88-94.
Binod B S, Birendra P S. TIsolation, identification and expression
analysis of salt-induced genes in Suaeda maritima, a natural halo-
phyte, using PCR-based suppression subtractive hybridization[ J].
BMC Plant Biology, 2009, 9:69.

Laurence G, Andreas N, Fabienne M, et al. Identification of new
potential regulators of the Medicago truncatula-Sinorhizobium me-
liloti symbiosis using a Large-scale suppression subtractive hybrid-
ization approach [ J ]. Molecular Plant-Microbe Interactions,
2007, 20(3) :321-332.

Jong-Sug P, Myoung-Gun C, Jung-Bong K, et al. Genes up-regu-
lated during red coloration in UV-B irradiated lettuce leaves[ J].
Plant Cell Report, 2007, 26.507-516.

Anna O A, Stephen C W, Leighton P, et al. A novel non-protein-
coding infection-specific gene family is clustered throughout the
genome of Phytophthora infestans[ J]. Microbiology, 2007, 153
747-759.

Wang H G, Zhang H L, Gao F H, et al. Comparison of gene ex-
pression between upland and lowland rice cultivars under water
stress using cDNA microarray[ J]. Theoretical and Applied Genet-
ies, 2007, 115:1109-1126.

Kede L, Byoung-Cheorl K, Jiang H, et al. A GH3-like gene,
CcGH3, isolated from Capsicum chinense L. fruit is regulated by
auxin and ethylene[ J]. Plant Molecular Biology, 2005, 58.447-464.
Dietmar J S, Dorothee U K, Reinhard H. A sugar beet chlorophyll
a/b binding protein promoter void of G-box like elements confers
strong and leaf specific reporter gene expression in transgenic sugar
beet[ J].
Bahn S C, Bae M S, Park Y B, et al. Molecular cloning and

BMC Biotechnology, 2004, 4.31.

characterization of a novel low temperature-induced gene, blti2,
from barley ( Hordeum wvulgare 1. ) [J]. Biochimica et Biophysica
Acta, 2001, 1522(2) :134-137.

Dong Y Z, Yang C P, Zhang D Y, et al. Cloning and sequence a-
nalysis of gene encoding plasma aquaporin of Tamarix albiflonum
[J]. Frontiers of Forestry in China, 2007, 2(2) :217-221.

Choi J J, Alkharouf N W, Schneider K T, et al. Expression pat-
terns in soybean resistant to Phakopsora pachyrhizi reveal the im-
Functional Integra-

portance of peroxidases and lipoxygenases[ J].

tive Genomics, 2008, 8.341-359.
(T#% 711 m)



4

7K IR AfE 25 - 2% 38 R 2 il b B AR A 2R A 2 ST

711

[10]

[11]

[12]

[13]

[14]

[15]

BRI I N NS ik AR (N S R 7 N
RILAFREMEARTIFT]. o FalkHEY) °# 4, 2001, 23
(2):11-13. (Yu W, Li L, Li Z, et al. Studies on hybrid seed
production of cytoplasmic male sterile lines in soybean 1. Seed

production of male sterile lines[ J].

Sciences, 2001,23(2) :11-13.)

Chinese Journal of Oil Crop

Erickson E H. Soybean pollination and honey production a re-
search progress report [ J]. American Bee Journal, 1984, 124
(1):775-779.
Erickon E H. The soybean for bees and beekeeping[ J]. Apiacta,
1983, XVIII:1-7.
Severson D W, Erickson E H. Quantitative and qualitative varia-
tion in floral nectar of soybean cultivars in southeastern Missouri
[J]. Environmental Entomology, 1984 ,13:1091-1096.
Erickson E H. Variability of floral characteristics influences hon-
ey bee visitation to soybean blossoms[ J]. Crop Science, 1976,
15:767-771.
Erickson E H. Soybean pollination and honey production; A re-
search progress report[ J]. American Bee Journal,1984 ,14.775-
779.
Erickson E H. Soybean floral ecology and insect pollination [ J].
Soybean Genetics Newsletter, 1984 /11 :152-162.
Elbert R J. Ecological relationships between honey bees and soy-
beans[ J]. American Bee Journal ,1970,8:306-307.
Robert I A, Edwards C R, Harris T. Yield and cross-pollination
of soybeans as affected by honey bees and alfalfa leafcutting bees

[J]. American Bee Journal 1978 ,8:555-558.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Richard W R, Charles E M, Eric H E. Wild bees on soybeans
[J]. Envrionmental Entomology, 1980,9:230-232.

T A A . REAE R LR R U L R 3
ARBFFELI] . MAM AR 22,2002,27 (B H]) :4-6. ( LiJ P,
Li M H, Yang G H,et al. Study of pollinating insects and polli-
nating technical of soybean male sterile plants[ J]. Journal of Ji-
lin Agricultural Sciences, 2002,27 ( Supplement) :4-6. )
Koelling P D, Kenworthy W J, Caron D M. Pollination of male-
sterile soybean in caged plots[ J]. Crop Science, 1981, 21:559-
551.

R, PN, TR AR R RERIT R[], K&
Fl2%,1999,18(1) :73-76. (Zhao L M, Sun H, Ma C S, et al.
Preliminary study of soybean pollinatin bu bees[J]. Soybean
Science, 1999, 18(1) :73-76. )

TR, T IR R AR, 5. A3 R R AR B B ] B AR
BRI I]. 3% Bl RE2 2008,33(3) ; 5-8. (Wang Y Q,
Wang S M. Zhao L M, et al. Progress in studies of insect polli-
nators and seed producing techniques of soybean hybrids [ J].
Journal of Jilin Agricultural Sciences, 2008,33(3) :5-8.)
Currie R W, Winston M L, Slessor K N. Effect of synthetic queen
mandibular pheromone sprays on honeybees ( Hymenoptera: Api-
dae) pollination of berry crops[ J]. Journal of Economic Ento-
mology,1992: 85:1300-1306.

Sheppard W S, Jaycox E R, Parise S G. Selection and mangen-
ment of honeybees for pollination of soybeans[ R]. Proc. 1Vth
International Symp. On Pollination, Maryland Agr. Expt. Sta.
Spec. Misc. Publ. 1, 1979:123-130.

(EB% 706 W)

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Wang Z Y, Wang Y C, Chen X R, et al. Differential screening
reveals genes diferentially expressed in low-and high-virulence
near-isogenic Phytophthora sojae lines[ J]. Fungal Genetics and
Biology, 2006, 43.826-83.

Gao B L, Allen R, Maier T, et al. Identification of putative para-
sitism genes expressedin the esophageal gland cells of the soybean
cyst nematode Heterodera glycines[ J]. Molecular Plant-Microbe
Interactions, 2001, 14 (10) :1247-1254.

KB RIS K, RARIL, 4F. K SR MR 5 S T SSH
SCPERGE R[] REFRE, 2008, 27(3) :543-545.
(Zhang S Z, Xu P F, Wu J J, et al. Construction and analysis of
a SSH library of soybean upon infection with Phytophthora sojae
[J]. Soybean Science, 2008, 27(3) :543-545. )

Zeng J, Wang Y C, Shen G, et al. A Phytophthora sojae gene of
glyceraldehyde-3-phosphate dehydrogenase ( GAPDH) induced in
host infection and its anti-oxidative function in yeast[ J]. Chinese
Science Bulletin, 2006, 51(11) :1316-1323.

Mathilde C, Annie L, Didier H, et al. ldentification of new up-
regulated genes under drought stress in soybean nodules [ J].
Gene, 2008, 426:5-22.

Liao H, Wong F L, Phang T H, et al. GmPAP3, a novel purple
acid phosphatase-like gene in soybean induced by NaCl stress but
not phosphorus deficiency[ J]. Gene, 2003, 318:103-111.

Cho C, Lee H, Chung E, et al. Molecular characterization of the

[36]

[37]

[38]

[39]

[40]

[41]

soybean L-asparaginase gene induced by low temperature stress
[J]. Molecules and Cells, 2007, 23(3) :280-286.

Kim K Y, Park S W, Chung Y S, et al. Molecular cloning of low-
temperature-inducible ribosomal proteins from soybean[ J]. Jour-
nal of Experimental Botany, 2004, 55.:1153-1155.

Beilinson V, Moskalenko O V, Ritchie R D, et al. Differentially
expressed genes during seed development in soybean[ J]. Physio-
logia Plantarum, 2005, 123 321-330.

Wei W H, Chen B, Yan X H, et al. Identification of differentially
expressed genes in soybean seeds differing in oil content[ J].
Plant Science, 2008, 175:663-673.

B, PR R, REAERTE SR T ERRIE D-
NA SCHEE M g R o B (1], KRR, 2007, 26 (2) : 134-
139. (Zhao L, Luo Q L, Yang C L, et al. Construction and anal-
ysis of differentially expressed ¢cDNA library from soybean induced
by darkness[J].
Zhao L, Luo Q L, Yang C L, et al. A RAV-like transcription fac-

Soybean Science, 2007, 26(2) :134-139. )

tor controls photosynthesis and senescence in soybean[ J]. Planta,
2008, 227:1389-1399.

Helge K, Anke B, Christian F, et al. Development of bioinforma-
tic tools to support EST-sequencing,in silico-and microarray-based
Phytochemis-

transcriptome profiling in mycorrhizal symbioses[ J].

try, 2007, 68:19-32.



