526 % 20 K &2 B2 Vol.26  No.2
2007 4 4 H SOYBEAN SCIENCE Apr.

2007

RGBT T2 0F T 225708 cDNA SUE &t Loy
fr

B B R, w20

(1.

PRI TR 150081)

=

ARACAM KA R GHEFEIT, E R E TR G AV A LR, RREE 15003052, 05 /R 3 PR K2 LAl

WE X2 BTHIBHY, LA KLXHE AR RS FHE, X —HH"E AR EHTGE
B, RHAKREETRZOXERA LT, AFROBGREMYTRT ERAEZFEAXNA
ERtRs B BAAMEFF LRt B P ARSI FEATH AR ERETHEAZE K
TACHE G oA T 2 69 R bub], AR 37 8)HE 7 &R 2 33 K ( Suppression Subtractive Hybridiza-
tion, SSH) RAMET 42 0 BiF FH K LA MBREZF RARL13 vt i F £ 57 kK4 cDNA 74
PR I — R B 738 AN L%, i@ ad Rod) Northern 28 3, AP 432 148 A~ 5t 51l A,
CARET6 ARFE AR E S 57 ESTs, #)J8 BLAST £& GenBank 4 3% & #E 47 5> 7 AR Al tb
S, RS AN XA R B YR S TS me Rl e, Bafelr T, Ko Kt m
FLBEASAR 09 & AR S AP e A AL A X . AFFR AP T4 BFF R E T fefeimit
F WA A AL R BHIRIE

XKE#iE KE2;SSH; & B B, LA, %k

HMESHES S565.1 STEKARIDAD A CELZE 1000 —9841(2007)02 - 0134 —06

CONSTRUCTION AND ANALYSIS OF DIFFERENTIALLY EXPRESSED CDNA LIBRARY FROM
SOYBEANS INDUCED BY DARKNESS

ZHAO Lin', LUO Qiu-lan', YANG Chun-liang’ ,HAN Ying-peng' LI Wen-bin'

(1. Soybean Research Institute, Key Laboratory of Soybean Biology of Chinese Education Minisiry) , Northeast Agri-
culture University, Harbin, 150030, 2. The Basic Medical Science college, Harbin Medical University, Harbin,
150081)

Abstract Soybean was a shortday plant, and its growth and development was very sensitive to photoperi-
od response which seriously limited the adaptation of soybean variety and improvement in yield of per unit
area. The aim of this study reported in this paper was to break the limitation in soybean growth areas, de-
termining what transcripts were increased in abundance in short day treated plants compared to long day
treated plants during the photoperiod inductive flowering and senescent process on the cellular and molec-

ular level, and further to discover the complicated mechanisms of flowering induction and senescence in
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the SD soybean leaves perceiving daylength. A ¢DNA subtractive library enriched for mRNAs encoding

ESTs that increased in abundance during short days was constructed by suppression subtractive hybridiza-

tion (SSH) from leaf tissues of soybean cultivar Dongnong 113", a photoperiod sensitive cultivar,and 738

clones were selected from the library. A total of 148 clones were obtained by Reverse Northern blotting

and these were sequenced that encoded 76 unique ESTs. The ESTs were annotated by similarity to or-

thologs and paralogs detected with Blastn and Blastx. The proteins predicted to be encoded were inferred

to be involved in diverse physiological and biochemistrical functions such as transcription, signal trans-

duction, programmed cell death, protein, macromolecule degradation, detoxification and defense, cell

wall modification. This research established foundation to reveal the mechanisms of short day inducing

flowering and accelerating senescence.
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cDNA AbFXHEy B Br . LA H REBE AR 38 it
cDNA 4 tester, £ H A H ¢cDNA 4 Driver, K
4 CLONTECH PCR - Select™ ¢cDNA Subtraction Kit
VR T 6 PE I e 58 o RIKE tester cDNA ]



136 PN

afl

B 3 2 43

PR N VIR Rsal BEY)IS 23 W0, 70l Sk 1
sk 2R (Adaptor 1 £ Adaptor 2R) 16 °C % 2 15
B REH BN 55 Rsal BEY)AY driver cDNA 3
TTE—IRIR3E,68 C 2T 8 h, P o) 19 20 35 — YT
AR RIBS Y M & 1942 Pk driver ¢cDNA
1755 2 IIRAE, 68 C b 1, - HEAT 20 — A AR Ik
PCR 4734 o RHIH e 52 i 7 Wy 2lifk )5 5 pGEM - T
BARTE 4 °C i Head 8, Ik 5% AL R A T ( Esche-
richia coli) DH5a B2 A4, 3555 T X - gal/IPTG/
Amp HUIF-AREEFT E ERES E , PRI 60 B TR
P FWRAAR LB B3R dtrh 37 CHl g e T %
PCR %5E , 25 7€ N B se BE R B T A 15 % H
i, = 70 CORAFEF
1. 3.2 Jfa) Northern Z5Z Ui vk FHYE v b 4K IR
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Fluorescent real — time PCR primers

EST % [ifi P BORA

EST Accession number Amplicon size

155" —3°

Oligonucleotide sequence 5”—3’

GBP (DQ112540) (194bp)
RAV (DQ147914) (134bp)
Transcription factor — related (DRO10177)  (146bp)
Zinc finger protein (DW177091) (191bp)
Light receptor (DY544162) (101bp)
NAC (DW585104) (180bp)
Actind ( AF049106) (214bp)

F:TAGGGATAGAAAGAAGGGGTGGC

F:ATGCTAGTGACGCCTTCTTGAAAT
F:CACGGTAGCACGAGACTCAAGG

F: GTGTCAGCCATACTGTCCCCATTT

F:TTTGTGAAGGAGAGTAGGGAGGAG R:TTAGTAGAGGCCATACCAAGAGCA
F:TATAGACTGCAAGGCGAGGAGTGG  R:CGGGTACGGGTAGTTTCAAAAGGT

R:TGATGGACTTGACAATGGGGAG

F:CTCCAACAGTGGTAGAAGAAGCAA  R:AGGGAAGGAACTCAAAGAAGAAGA

R:AGTCGAGGTATCGGTATCTGTTCC

R:ATCGTCGTCGTCATCATCACATA

R:GTTTCAAGCTCTTGCTCGTAATCA
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R RNA 2 B IR R 5 15 v vk A 0, 18S Al
285 RNA HPRISHFATHE (AL 1 FFR) L 54Nt
JEICAEI ODogo/ ODogy FEAETE 1.9 ~2.0 Z[8], it ]
RNA 54T AERER .

BT ORE RS RNA R4

Fig.1 Total RNA extraction from soybean leaves
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PCR j"*4)52 . IF. [ 22 36l ) 55 X PCR ")
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B3 Em 22 M T I A
Fig. 3 The first and secondary PCR

products of forward subtraction

2.4 PCR¥BERFBRXERNBARER

28 SSH 2982 J5 W A3 A cDNA B, #e 4k
E. coli DH5«, £ il F BEFi 6 , FEHLPREL 738 4~ 3¢
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400 ~700bp Z [8] , 4 A Fr B K - ¥ 2978 500bp 7
HKE4) .
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Fig.4 Screening of the inserts in clones of subtractive library
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A: ¢DNAs from the short day treated plants; B ¢DNAs

from the control plants

KIS ZrnI AR H IR AL BEAIR AL BE A B cDNA S 45

Bty 22 Ak se R S i) Northern 285206

Fig.5 Reverse northern dot blot screening of the

short day treated SSH clones. Two duplicated

membranes hybridized with the probes
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A2 BE JC 15 #E Ul ( Genbank EH183310 & EHI83340,
EH183416 #1 DR007285) , H 1 K £ 4 5 /K b7 R 5X
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HIRET TR X 2E K E ESTs 25 4 A it
WLRE ., EHAR R C A2 RkE, TR
FYZ 5SS R ESOCRI R, 57288
I SR 15% A5 5 5% f5 S SR AN I T s
TIN5 SRR 53 9% A R g AP TL
N, BATTS GenBank T 13 A A [ P LA 2 1A
KIREE B LR 2 B 45 2 5 R 71 B ik
JNEE FURVRZ IR Ree Ak |20 e B B 1) 5 A BT i
BRI AL SRR AR o
2.8 f&i% cDNA FRZRRIELMIFER

EMFF ) 76 A FakEh e H 6 A% 5% Rl ESTs
J I8, 7€ B PCR BiES ] Northern Fiii e FEAARY F I8, 2%
1 25 F3RTX 6 M nAi 28 H Y ESTs 7e%0 H

BRI T S5 H BRAR AR LA 5 4 -9 £y B, 1
DIBHAPER2E 538 W (AniE 6 Frzm) o
*2 HEHES ESTs 55 GenBamk CHHE FIIRIE HLALS R
Table 2 The partial results of ESTs induced by short days
similarity analysis from comparing with the

function identified genes in GenBamk

Genbank
Eoeacs
Genbank

accession

number
DQ112540
DQ147914

e HENIRE

Potential
Clone class K
function

rRELIRE

Putative function of clone

PN R GAMYB - binding protein
DNA binding protein RAV

DROIOIT? Transcription factor.—relate(-i (' enhan-
cer of polycomb —like protein)

DW177091
DW585104
55455 DY54162

Putative zinc finger protein

NAC domain protein NAC2 (NAC2)
Light receptor ( Putative blue receptor
phototrophin or PHY3)

DY544165  Mitogen — activated protein kinase ki-
nase (MAPKK)

DR007280  Protein kinase
DW585119  Protein phosphatase type 2C ( PP2C)
protemn

SARI ( SYNAPTOBREVIN - RELAT-
ED PROTEIN 1)

Putative pirin — like protein
Glutathione peroxidase 1 (GSHPX)

Putative

DW585107

HHIPET DWS85115
[EJIR;  figsF  DRO07287
DR007286
gamma — glutamyltransferase (y — GT)
DY544163 4 — Hydroxyphenylpyruvate
dioxygenase (HPD)
DY544170  Homogentisate
phytylprenyltransferase (Hptl )
NADH dehydrogenase
Catalase

MLO protein homolog 1

DW585111
DWS585113
B RN, DY544167

10
9 t 8.9
8 I
o 7t
2t 7]
S
\—‘2 4
3 b
2 b
1 b
0
GBP  RAV Ruigtstin T R FHEEN
Transcription NAC Light  Zinc finger
factor-related recptor  protein

6 ScmbEfit RT - PCR il 6 Al g i 15 2
HEH R ESTs 1E51 H BEAS1F T R0k L
Fig.6 Verification of changes in mRNA abundances among
six ESTs predicted to encode regulatory proteins in
SD versus LD leaves with real time RT — PCR
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