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Abstract: AP1 plays an important role in controlling floral organ formation and development. In this report, we isolated an
AP1-like gene, designated GsAP1, from the wild soybean flowers. The fragment was 711 bp and contained an open reading
frame coding a polypeptide of 237 amino acids. Expression of GsAP1 was analyzed by the method of real-time PCR. The result
showed that GsAP1 only expressed in flowers; in the four whorls of floral organs, expression of GsAP1 was prominent in sepals
while very weak in the petals, not in stamens and capels; and increased during the course of seed development. Subcellular
localization assay suggested that GsAP1 was localized in nucleus. The transcriptional activation ability of GsAP1 protein was
confirmed by the yeast assay system. Further we found that GsAP1 caused early flowering when ectopically expressed in tobac-
co. The mechanism of GsAP1 in soybean was discussed in this paper, which provided molecular resources and theoretical basis
for the breeding of soybean varieties.
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M: DNA molecular weight standard DI12000; Lane 1. PCR
product of cDNA amplificated by specific primer in flowering period.
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Fig.1 Cloning of GsAP1 from the wild soybean flower
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Fig.2 The nucleotide acid sequence of GsAP1 and its deduced amino acid sequence



6 1]

RSCHESS:  BF A R T GsAP1 FEDR ) 52 [ B S g 434 923

1.0

0.5

GsAPIX ik &

w®E oM ZER O RMT
Root Stem Leaf Stem tip Flower Seed

S=N
1=:0

1.2
1.0
0.8
0.6
0.4
0.2

GsAPIHEIX %3

Relative GsAPImRNA levels Relative GsSAPImRNA levels
<)

Bud Flower bud  Full bloom

. .
LY I
Sepal Petal

== NN W W
SUnmoUnownowm o

GsAPIHIN 6k
Relative GsAPTmRNA levels

l[:‘&
Carpel

HERS

Stamen

L
1=:0

GsAPIHEX:
Relative GsAPImRNA levels
SO LO
-SEREER _

10 15 20 25 30 35 40 45 50
FFAEJE KB Days after flowering/d

A GAPL {EBFE R G AR AL YRR ;B CsAPL 7P R B TUSEAE & B H B RI8; C: GsAPL TR A RTGAR
[FIAE % B IR A s D : GsAPL {EBF 2L R G R T 7 R B I P Y34

A. Expression of GsAP1 in different tissues of wild soybean; B: Expression of GsAP1 in the four round flower organ of

wild soybean; C: Expression of GsAP1 in different flower development stages of wild soybean; D: Expression of GsAP1 in

different stages of seed development of wild soybean.

3 GsAPl EFHAEKREAREAHAREFHRIE

Fig.3 The mRNA expression pattern of GsAP1 in various wild soybean tissues
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pMDC83-GFP fill & [ 4k (A 0 o AT 7R3 A i i rh
(& 5D) ; pMDC83-GsAP1-GFP (147 28 3 iz g g v,
N EAZ TR ML EE B A SR 50, GsAPL filv G 35 11 &
T (K 5A)
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2535 0 P R itV 5 o A B RE 2 ik 2k pBD-
GsAP1 ¥ g Ty (&l 6) o Hf % B 3 3k # Ak pBD-
GsAP1 %% AW H: B/ YRG2 h, &% 45 i ki pBD-
GsAP1 (R TR V4 RE S FE 6t/ His 1) SD 15 3R 5t I
A4 B pBD-GsAPT TR T W2 i Ak A R B B
YRG-2 15 &% 47 pBD-GALA-Cam =5 5z 1) B P4 % it
PPk R B 7€ SD/-His Pl b A K (B 7A) ; [A]A,
B2 FUBH T BTG 1 A 208 204G 00 S TR+ i sz I (A
7C) , i GsAP1  H HA # SR G UiRe G T
Wil His Ml LacZ 3K, VL 25K, GsAP1 A5
B S5 () 2 SRS DI B

M1 ; 4% 2 43 F B #7 #E DI2000; 3k & 1 pMDC83-GsAP1
EcoR 1 F Bgl Il W] 3 9K 18 2 : pMDC83 25 2 EcoR 1 1 Bgl
11 XWGYI s M2 - &% 43 ¥ 1 DL15000,

M1 : Nucleic acid molecular weight standard D12000; 1.
pMDC83-GsAP1 EcoR 1 and Bgl 11 double restriction enzyme di-
gestion; 2; pMDC83 no-load EcoR 1 and Bgl II double restric-
tion enzyme digestion; M2: Nucleic acid molecular weight
standard DL15000.

B4 HEWRIEHE pMDCS3-GsAP BRI EELER
Fig.4 Enzyme digestion identification of plant

expression vector pMDC83-GsAP1
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A B il C:#E ) #iA 3 iA& pMDC83-GsAP1-GFP 3 AV 24 3% [ AMJE GFP YEZNAR N (9 25D
E I F. 25 84K pMDC83-GFP # Ly 24 R I 4 Je GFP 24BN (2 7 s A A1 D o Jef5 55 B Al
E Rt WAEE T A ZE+4 ; C R F S A F1 B.D R E MUETE G5 A5 R

A, B and C:The plant expression vector pMDC83-GsAP1-GFP transformed in onion epidermal cells,

the location of GFP in the cell; D, E and F: No-load pMDC83-GFP transformed in onion epidermal
cells, the location of GFP in the cell; A and D were fluorescence signal; B and E were viewed under a
confocal microscope; C was the vision composition of A and B; F was the vision composition of D and E.
5 GsAP! TL4RMTE L
Fig.5 Subcellular localization of GsAP1
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3000 MR H GsAP1 Rk, I i A 25 4801 1 A R A A
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1000 RRFIDGT BEAT AR , 45 5 7 e 3k DRUR R 250 1 A6 3 oy

750 BB 105.05 d, X RSP TFAEI 0 170,75 d, B 5L K A
500 PR X BRAE T 7 65.7 d(B19) o HIIL GsAP1 FE45 ]
200 FERER (8] 75 1 0 g & A EH

100

B o6 BErfpRiAHk pBD-GsAP KBTI EE
Fig. 6 Enzyme digestion identification of yeast

expression vector pBD-GsAP1
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AFEALEERE YRG2 J5 3 ANRAATE YPDA(F) 1 SD/-His (72) AR b 809 A4 KB B 5 B 4 BE R T B TE SD/ -
His AR L A7 B 7R BRI 5 C oS- LM BTG A 44T
A :The growth situation of three carriers on YPDA and SD/-His after transformation of yeast YRG-2; B: The position
of each yeast strain on the plate; C: The analysis of the activity of beta gal.
7 GsAP| BREEE LS

Fig.7 Transcriptional activation of GsAP1 in yeast
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Fig.8 Relative expression of GsAP1 gene in transgenic tobacco

200 1
180
160
140
120
100
80
60 |
40 L
20 L

%k

GsAPI WwT

9 HEFEEESXREFERALLE

Fig.9 Comparision of flowering time of WT and transgenic tobacco
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