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BE - AB_AFLEILEFFEABAE, A 250 mmol/L NaCl R A F L ¥ 5 cDNA HERM AkBHFHENH
BHa HAARHEEEELRR(SSH) AR AXLAATA RS AR ARRTT ESTs FHAFH, AHRXLELEHTH
5 92% EAABRKFSEFA0.2~1kb 2 [0, MALKIR 500 A £ M H AT A LE KM, KA 258 A cleanESTs, 8 %
x g, ER TR A5, £ HKA 132 A Unigene, 3 P27 32 4 contigs v 100 4~ singlets, ik X & 6§ TR K H 24% , o k47
HEHAMAS X, AIXELELEFHE HEZARL B EPRERY NMAGHUARAHAFERORALR, MLEEE
FTANAAERARENAF RN B AFXZFPCRAZRIEABEUE LREF AFANALFEFHZTFEATA . A
PEXAERBRAE BN RAAGHRFBEASD THRERAAF LFEHARER,
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Construction of cDNA SSH library Induced by Salt Treated and Analysis
of Expressed Sequence Tags in Galega orientalis

SONG Qing-xiao' , WANG Xue-min' ,GAO Hong-wen',Dzyubenko Nikolay’ , Chapurin Vladimir®,
HAN Yong-zeng' ,YANG Dong-mei',LI Yu-kun'
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Abstract ; Subtractive cDNA library was constructed by suppression subtractive hybridization (SSH) using cDNA
from Galega orientalis treated with (tester) or without (driver) 250 mmol/L NaCl. The library contained 92% recom-
binants with insert sizes ranging from 0.2 to 1 kb. Five hundred positive clones were randomly sequenced and ana-
lyzed ,and 258 cleanESTs were obtained. By the aid of cluster and phrap software,132 Unigene were identified which
consisted of 32 contigs and 100 singlets. The redundancy rate of the library was 24% . Function prediction analysis
classified them into several sections,such as signal transduction, transcription regulation,osmotic and metabolic regu-
lation ,host defense ,and the photosynthesis. The subtraction efficiency of the SSH ¢DNA library was confirmed by ran-
domly testing 4 independent sequences using semi-quantitative RT-PCR , of which differential expression was detected.
These results suggest that SSH is an effective technique to identify novel genes in Galega orientalis.
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B R P2 ATP BEGR KM RERES , AL F 7T LUZE
100 mmol/L i NaCl %4 F 4 %, Xiang %'* ¥k
G459 B X E AT AEMAE OsCIPKIS 5 A KR it
BRI BB T KEHm M,

30 52 7 98 44 3E B R ( suppression subtractive hy-
bridization ,SSH) 24k H M 232 F1iM 4 PCR KB H
—MOBERENOF L, TAR LS EARFR 48
R ARIHLH 5 F— 40 MR 6 — A SRR &4
THEFNRIWERE, WA SSH KA M ###%£
WXE,CERBTRESEEYMEAXNERR
BEE, 5 B A BRR R A %t Al
AAEE " BRI S AR A,
HEERKKET THMHENER ",

% 5 1L ¥ 5 ( Galega orientalis) F J—Fh £ 4F 4
WERRNE, FRF BES JURHEHR FHE
B, RAaxE&FEAREBKR, A RS
SWAEDRE, T EHEATRIG . ART S
B, AR E K S, H A KWL B R
X FT/R % WL L i b DA R IR R R, A K R
FREFY., AFLETERBEEMMAR L
X, 33X — H X R 4> 1 7y + R b gl e P2,
IR AZB TRANEH .,

AHRHAMEHEBELHER ABETRFWLE
T8 oDNA X, EEL R ERRAER X
BARAFTILEGTHE S FILE, ARERS Y TE
MREEEEENEARRE L,

1 #E5F%

1.1 ##

AREUEGTHPERIBEELIABTHEER
MAFTRERERARZRERTE. BAFLES
MFRHEEBE AAKE 240, BRLKE, B/
TYHERAXTHEKBEMER L, ATXRESR
BEFR BE24C, HXMEBE 70%, % BRE
5000Lx, % B8 12h/ B0 12h, HEM FH k. B
R FREAEFBEANBEREG:DNELZP
R gE 3L 30d, DIVEE X 250mmol/L ) NaCl B ¥
HEREE 2.6 F 10h, EEIHBEIEASFREREN
HERAEENLHE, HEKLEEYEFINE ETF
-80CKHEPRAFZH,
1.2 B RNARElS mRNA 998 . 44k

% Fl TRIzolReagent & 7| & ( Invitrogen) 3B K
Fi ¥ G M5 G RNA, BAE B 8 e sl ok 1 ) 8
RNA SEEEH, E 505 6 B HH K 54 RNA i 0k B

B4, FlA Oligotex mRNA Spin-Column Kit ( Qia-
gen) A& RNA #1433 mRNA, 4ifL & mRNA 4} 5|
RN R ABERYSE /E AW E SSH X EME R
E,
1.3 XEHBEFIISH

#| A Clontech PCR-Select™ cDNA Subtraction
Kit (Clontech) # 2 % J7 il ¥ & £k iy 38 5 % B &9
cDNA #p il 2 W SCEE, LA 3k 4b 78 5 SC 50 41 (tester) ,
Xt B8 b 9K Bl 4 (driver) . Bk #4E ik W R 1E
Fit,

1IR3 B9 CHE PCR =¥ F F§ PCR =¥ 4t 4k K
& (Promega) #1744k, 13 5 0 4difb ™Y & £
PMD-18T Vector #{& ( Takara) , %t KB 8 E. co-
li DHS BREBAMM(RBAF) , 4,185 SSH 3
B, M AP FEYL Yk P R B8, R BUR
B, AEKXPCREIY 1 M2R HITPCRY ., £ F
RS A R B, AT

AIRERHEREFLRBEEMB BT
J& , A cluster 1 phrap k{4317 8 XK M P&, 15 B3k
TR, &5E NCBIMETREA (nr) BEE
#4T BLASTx 3t , R 5 X K i#4TF GO( Gene Ontolo-
gy) .COG ( Cluster of Orthologous Groups of proteins)
FEEWMERFEI,
1.4 ERBSH

BN EBEHE CEARERE M 4 MR RFFI ST
RT-PCR BiE, PCREIWFF WLFE 1, Actin HH
A3 B, PCR Y B K I TF:94C B ¥ Smin;
94°C A5 4 30s,55°C i Kk 30s,72°C % {# 1min,30 15
;B 5 72°C FEf# 10min,

1 $ERPCRYBETSY
Table 1 Primer used of RT-PCR

% 5 No. 5| ¥ Primer sequences
2 S:5’ -GTAATGTTGTTGTGGGACTAAATG-3’
AS:5’ -TGTTCACCAGGCTCATAGAGG-3’
Contigl9 §:5’ -TACAGTGCTGCATCACCTGAATTAAC-3’
AS:5’-ACCCATTATCCAAGAAACAACCAC3’
S349 . $:5’ -GGTCCAAGGAGAAACCTCTACCTAAG-3’
AS:5’-CAACACCATAGATCACATAGCCAC-3’
327 S:5’ -GCCTCTGGGGAGCCTAAG-3’
AS:5’ -AGCTACCGTGCGTTGGATTATG-3’
Actin S:5'-CACATCTGTTGGAAGGTGCTGAGGG-3’

AS:5'-TGACAGGATGAGCAAGGAGATTAC-3’
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2 ERESH

2.1 % RNA LB mRNA ty5E#R

B A0 5 RNA F)FH 0. 8% B G W 08 B s 47
BIK(EL) ,AIEH228SHMISSHAREY , ZHFH
BR2,HGEW BRARHAR, RERIRNY
RNA R4 REM, NITRIET RNA A KM%
#¢E, 4ifk/5 mRNA FJ ND-1000 450 4 6 % 8 it
( Nanodrop ) 4 4 3 J7 B FI vk B (A 2) , tester £k 40
B driver Xf B mRNA ¥ & 43 51 % 0. 22ug/pl #1
0.25ug/pl, EREREA K, B S 3 &
FEEXR,

Tester

Salt
treatmen

CK

M1 xERFnh4EE RNA BikE
Fig.1 Electrophoresis of control and the treated total RNA

Driver

R s Lo e o e Y s = . -
S . - S o e -
Moot aa s St | S | ’ am ] § el T P it | e agen! et T Wl
Chaving ettnd sty " Mo i g
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o . o
| " l : ——r
[} - i A1 i .
{ AT 1 IR
- - $ A
Tentw -
- e ..
e Wt 2157 S W 248.4

B2 &5 EITRUMLALELN mRNA
Fig.2 Tester and driver mRNA was investigated by UV

2.2 HEFME_XPCRER

WY PR B PCR 918 2 b 6 ) 45 R
ZEW AR EENHFE2 ~1.0kb ZH,
EHEHNHER, SRR &R ERMBH KA

fra RUBXERAERR(E3),

M e i

HBTHE_RPCR LR
Fig.3 The secondary PCR products of subtracted
M ®X174-Haell digest

m3

2.3 Actin R BBE

it PCR kiS5 R W58 2 Ik PCR
YR BEREN Actin Fik 3 5 15 46 5K F 05 H B
BB GERBR, RBEZYP Acin BREORKXE
18 MEFFETE B, MW= P Acin £ EH I E
BFE 33 MEFE A B, B X B 15 MEFF,
H 33 AMEIE R WY Actin RIESELZE T W
WY, AT, HEEYPEREEREFEE
BRKTHE(E4), HREZEHERER,

i ESiT
M 1 2 3 4 5 6 7 8 M
CyveleNo. I8 23 28 33 I8 23 28 33

B4 PCROHTHBNE
Fig.4 PCR analysis of subtraction efficiency
M. ®X174-Haelll digest;1-8;PCR products of Actin:
Subtracted cDNA(14), unsubtracted cDNA(5-8 )
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11 %

2.4 MBHM cDNA XEMT RS EE

kb M

Fig.5 Identification of the inserted cDNA fragments in subtractive cDNA library by PCR
M:DNA Ladder DL 2000;1-24 ;24 randomly picked clones from the subtractive cDNA library

2.5 NFERFEFSIH

2.5.1 cDNAXERMNF PFEHLPER 500 MHER
Ke,FER PCR5I% 1 # 2R #47 PCR b 1%, %8
A BN >0.2kb B9 ST REHEATH A, X BT
5% DNAstar %4 4% PCR 319 | 1519 2, &
REMSIUES, URBKREFHIG, KB 258 4

%2 BoRBpBaRXER

Table 2 Part of the stress relative genes

1 2 3 456 78

RV MMM, UENEARR S 92%,
MICEPRENER 24 MHERE FMAEX BARBNK/MIHEO2 ~1.0kb BEA(ES),
PCR 3(%7 1 #1 2R #47 Pt SERE A PCR %€ ,22 &

9 1011 1213

14 15 16

17 18 1920 21 22 23 24

5 PCREMHM cDNA X ERERERANF BN

cleanESTs; Z B2 B8, ZBRITTKRFF, LB 141

4~ Unigene, H & 32 4 contigs, 100 4" singlets,
BERITTRE R 24% ,
2.5.2 BLASTx 4R X} Unigene #4T BLASTx i
ot KP B A ER 93 4~ Rk aEE
BN BIEAWELEFHEXERILE 2,

R KE #R5 B B e RIEHY
Clone No. Length( bp) Accession No. Identity Putative gene function Plant specie
Contigd 590 gh|AA089238. 11 9 BT EME MW RUEE
Contigb 382 gb1AAF61434.11 90 V.3 1B ®a
Contigd m emb|CAA43779.11 86 REBMEEAMN b 2A-F ]
Contigl 1 212 gbI1ACG69484. 11 78 HEA X8
Contigl4 619 emb|CAA53078.11 82 LA AR IR (E) W =R
Contigl7 758 gbi ABB30163. 11 7 ERcZHRER | 11
Contigl9 718 gb1 ACX46987.11 100 ZRMX RFE
Contig22 883 ref| XP_002513951. 11 94 BER .1
Contig24 564 gh1AAZ32865.11 88 RELEH RUEEE
Contig28 935 gb| ABR25685. 11 87 HABURK 3]
Contig31 362 gb | AB0O20851.11 97 HEBAEN R

2 498 gb| ACH87553. 1| 97 2 MLEE-1-B M A R . 1 )=3
42 m emb|CAG44505.11 89 EEAMEMMENIHES [
124 497 gb(AAQ23176. 11 81 BEFEHEEW XE
137 390 gb1AAB24398. 11 95 B-1 3-HMEMEAW HE
139 443 ref| XP_002316182. 11 n LMK EE 1]
142 364 emb | CAB43505. 11 83 # i K P50 L 31
158 489 dbj| BAE71240. 11 98 HIRT LMK AW =0E
197 451 gb1AAR10812.11 97 BEAYEILMN =&
212 596 ref| XP_002529385. 11 81 WFEHHER R
214 376 11255537884 | 70 SHEEANR .43
259 698 emb| CAR82238.11 93 B8 B v S5t R £ fm A R . ¥52
327 525 gb1 ACX37460. 11 81 HEEG B
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55 KE BRE oh2:3 Fimi o g FE Y
Clone No. Length(bp) Accession No. Identity Putative gene function Plant specie
331 448 ref| XP_002534122. 11 80 TREX .13
$2-5 711 gb1 AAB86380.11 99 KEHBEH F ¥A-E
$29 510 ref | XP_002510007. 1 83 BHEANWN 3
$3-28 361 gbI AAWS1884.11 70 HRLEE X8
$347 452 gh1AAL29212.11 84 B(&)WMASRS Sl
$3-49 807 gb1 AAK66766.11 97 KBHES L SAE- |
$3.87 404 dbj | BAG09367.11 87 poE2id]. b
$3-108 574 dbj| BAA97559.11 88 ERELRS Wy
$3-113 707 tpe| CAP64325. 11 86 HREEZK L FAE
§3-139 214 gb1AAP02957.11 74 B AR K8
T3-14 479 gb|ABD32628. 11 84 BHRAEA REeH
T3-109 705 emb|CAB61739. 11 75 %4EA L 1A
T3-164 673 dbj| BAA76422. 1) 96 GTP-Z & &N mEG

253 GO 4% GO(Gene Ontology ) 7E 40 il & fif ( cel-
lular location) 43F18E (molecular function ) FIA:4J22i%
#(biological process) =K%t ESTs #HITHR,

AR K 0 5 S B M ) e A A R R A
PTG, X LB FE 2R B T, A DG TH BE 2 X il i A AL
MEATBIFEYRRATEYSR, L HB K

BB R E R M, XK ESTs EWBAE R L HUbRAL,
GOStzmdard
g 10I |l| 75‘
z I I I I I l I I o4
g 5
§01L§ l °° £ ; £ i ! 77
? . f 8 5 s
jp f .s? 5 ;»‘f
// 4 177/ 1
Cellular location Molecular function Biological pmcess
m6 GO %

Fig.6 GO classification

2.5.4 COG##f #Eid 5 A COGs(Clusters of
Orthologous Groups of proteins) & 9 & H i i 17 .
X, A A EIHAE YK COG KiK. BH T EA]
EESHEHSN T AR4sBEIBMEXABSP
BYERT . I RBEMT 1605 9 79 A EST
HTNEAEET) KPR LETEBER
BERNGREER(10% ) RAKLEY(8%) J8
(8% )SYHEMARMEIR, UEAENBEFEHEERN
R (8% ) MEHEMARBOBR) F5HS
A% )SEEMEBEATRE, YRAMERAHE
EHFr SRR AR B, RARBRBAYRE
Riftxt FTHYEBEMERAFEEZE L. WHEA

BEIHENREXBROBERTN, £H 48
WMBETE MERRBEEENRELIRPE
- FHESEHEMHER.

2.6 HAXERREESH

R g E R PCR BV EEMHE X EAE
HH 4 AERFIIELRAN B PR RFE
EHTRE(ES), HRER, BREHN Acin &
TRAMGBAPRKE -, K4 M ERE
TRAVHRABHFHMRYA2HEZ  RTHE
SHERRXER, bty BT HER N CER
BER SATHABANRAZRREDRS T
#H®.
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| ClassDefination: Number of This Class : Percent of This Class

[] Posttranslational medification, protein turnover,chaperones : 22: 27 85

I General function prediction only: 9: 11.39
Amino acid transport and metabolism : 8:10.13

[] Translation,ribosomal structure and biogenesis:7: 8.86

[  Lipid transport and metabolism : 6: 7.59

_| Carbohydrate transport and metabolism: 6: 7,59

B  Inorganic ion transport and metabolism: 6 7.59

l: Cell wall/membrane/envelope biogenesis: 6: 7.59
Signal transduction mechanisms :3: 3,80

| Energy production and conversion : 2:2.53

Bl Coenzyme transport and metabolism: 2: 2,53

[C] Secondary metabolites biosynthesis,transport and catabolism : 1:1.27

Clusters of Orthologous Groups

B Cytoskeleton :1:1.27

7 COG Ihfesr 3%
Fig.7 COG function classification

C T C T C T C T
Sammc — - “ ‘

Contig 19

53-49 327

M8 RT-PCRRMHBIENHAYE
Fig.8 Detection of subtractive efficiency by RT-PCR
C.xt 8T b3

C:control; T:treatmenr

3 itig

BRMEARFT#HTNERRTRANE R
REAGEY¥ EWBEYLR—-MEEEMNEE, &
F DNA RBBHITTRFFA, HB X K DNA B3 £ i#
fixFZE T LI BN E AR, HAHH
BRFIARRBXA, Fl—HHENSERETR
FEPEEL LN B EAWBESBHBNGSL,
LW RN, DNA FFIRAE 75% LA L o[RS 45 4 T B
BEBENAEYEE L, TE BT 6 is
BEREE, —BOERE - MEEARFFIZME
E080% AEGMXIFRAE 25% L EHHRIEY,
WA —BMAEALMUYEDFER, BT
PRl B AR 5 AT BE B A LA DO RE , t PT BE B4R
TEARAMEAR, At TEIERIKERN
BB 0T, R A% R AR AR FE #E 4T T BLASTx HLXF,
54 GO M COGC T4 R, KB ERE 2+ N
PLTF 4%,

B1IE ERBREBBHUTYRSHEMHEXER,
n L BE-1-8% B8 & L B8 ( Myo-inositol-1-phosphate
(MIP) synthase) . 2-B% BR-3-B% & 55 B W 6 40 G
( Phospho-2-dehydro-3-deoxyheptonate aldolase ) %,
Ko, Myo- LB LBE/\ Fp 5 4 fk o B 350 89— o

WREEE Y RMOILERANAEY RE P RER
HENAGC NBOTEYEEKAS TEAYR
E BEVE FORSFRETERAY, 4R,
MEBEREMTEYERBEEBURGS @R PHEE
BERR,

oK ERABRESHIHEEN, Ca/
H' %%3i5 % (A (Ca’* /H " antiporter) " |32 {4k %8 11
3 (Receptor protein kinase)!""! SEAR 55 B E A K
89 E & % 8 ( Calcium dependent protein kinase ) |'®!
ERAFETHARGESESTHRRERTERMAA,

FIRXKGEAHEXEN, HEEKEER a/b
(Chloroplast chlorophyll a/b,CAB) & E O £H &
EREEPESRE 1A I MEHKE S K (LH-
COMEERD, AMERN CABLEESEALELY
i EiEREY

W FLNE Bt H nh & BB ( Digalactosyl dia-
cylglycerol synthase, DGDG ) & & & B o — iy I 2
AR, LR BN AR X 194 445, DGDG #
ARFEARGE UBACEREARLSERMERKLEH,
HEXARENMARE UBLOEAYHRERE T
EFEREEEERY,

AR ARPHEXERE, F0H kT Ek
Y% ( Glutathione peroxidase) B —4F TH &K 1%, &
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R BB H AL H,0, LR RS Ak i
B, LAMA S0 85 1k EAL R S AL E Bt E
KESHBEEYIE TR EL BEEWAHS
SlRESE A=A, BT LLE i 8 X A Y Y
O REKEME . A Y E IR E K
S YER U AE AL & NADPH 4 4kid B = A 1
WY, X R E .

7K 3@ i % A ( Aquaporin, AQP) B& T 1 4 7K i i
PIANEE R E T EE ™ CHBERBE LS
HEIEK D, BB rd28 W HBHKEEE
FE— S a T Rk, 8 o 10K R PR IR A 3 K
HERITHIIEE

i E Ak Yy B 4k K 2 M ( Superoxide dismutase ) fE
AR EGRES B P EANEEE, LY RS
HEAEFE—NMEKE L, AR IEFEE AT R
R R KR,

GEmR ARKFLEGHEMOFEE-IE
ZOPHEFESNEARGRENSE, RHLETHE
R8T, R 3 T B R R AL H , hn o B B AR A 3
ik, —FEA B LML RAAKE DS, 85w
thEE ST, 7 — 5 B A B 6B R L — P SR
YERFESHHESFURRBERENER, Sy
WXEEIER FREREZHRMESER, ARF
WG AEE TARKRME T LR AR 5 A
BEE, R WR BT Ry E G5 e R E
o F—HWLGEI XA FURKBERS
KEZEFESHREBELZHNXTRAUEGLRE
SEENER.
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