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Cloning and function analysis of promoters of flower development related genes of Vitis viniferax
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Abstract; Using genome walking method based on thermal asymmetric interlaced PCR, upstream
sequence fragments of promoters of flower development related genes FT, FLC, AP3 and AG were
amplified from the total genomic DNA of Vitis viniferaxV. labrusca ‘ Fujiminori’ , and sequence and cis-
acting regulatory elements and functions of promoter fragments of FT, FLC and AP3 were analyzed by
methods of sequence analysis and PlantCARE on-line prediction. The amplification results show that
bands of the first round amplification products of AG are not obvious while those of the second round
amplification products are dispersed, so it can not be used for analyses of sequence and cis-acting
regulatory element and function. And the two round amplification products of FT, FLC and AP3 all have
special bands, actual length of promoter sequences of FT, FLC and AP3 is 1 470, 1 698 and 1 061 bp,
and GenBank accession number is HM192806, HM192805 and HM192804, respectively. The results of
PlantCARE on-line prediction show that promoter fragments of FT, FLC and AP3 all have promoter
specific elements such as TATA-box and CAAT-box, etc, and cis-acting regulatory elements such as light
responsive element, fungal elicitor responsive element, MYB binding site, etc. And their expression may
be controled by fungal elicitor, MYB, light and other factors. FT, FLC and AP3 may express in floral
meristem, and FT and AP3 may also express in endosperm. According to the results, it is conjectured
that promoter fragments of FT, FLC and AP3 all contain many induction-responsive elements, which may
be inducible promoters.
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SR 2 I8 AG 2 T A B IS [R) B 2s T, FF A
PR A TE T S T S AR K B
S AN E EIR RS S TR H B R E
By, hEREREAEBAERK, FT( FLOWERING
LOCUS T) AP3(APETALLA3) AG(AGAMOUS) 1 FLC
( FLOWERING LOCUS C) J2 45 LAE R 8] S AL 2% B I
oAb 5 R B WOCHEEE N, FT 3R 5B 0 B
BES RN BRI AEHEERNY  FT 5
SOC1 ( SUPPRESSOR OF OVEREXPRESSION OF
CONSTANS 1) FE PR Y 2 35 35 AT 94O Ji B 3% 42 1F 1) 9
¥, H FT Wl i CO( CONSTANS) 3£ R SOC1 1)
Faak ) FLC 3R R 15 3 A A FH 75 SR R R ) 56
FRHEIR 2 — SR A ] A e A5 FT Y MADS —box
BN TR AT B BB FT F SOCT By AN H
FLC W33k 5 280 E SR R S %A G HALVE
RIS FLC X WAL (9 30 1 58 71, FRI ( FRIGIDA )
FRI B E P AT 8458 FLC B9 S!  FLC BAE
FH 4y K #T 5 — MADS & 1 SVP ( SHORT
VEGETATIVE PHASE) " | A £zl id FiM FLC
LD FE R BE R AE T . AP3 HE DR 15 3 3 48 0 R A 2
KEBRTTAE B ARERWYI6E, IR 2 Fo A
B3 RIMELEB TR, AG FERAEMESFLO BB A
FHHR C RIEFMIEMS | TRETEE R T GRS,
I B 40 M P R S R R Y RS

JA 8T (promoter) & — B2t RNA R & W Fr =
PUMNMEE A7 S0 DNA JP 81, o] $ il 3 PR 5 5 1) ke
U S ) R IR TR B 38 (57 T 35k PR e S R o7 1 3
A% AT TR 7 50 i XS N, R A0 R s X i
TCE R TC AL o S )l i e R kR e H
F14) 35 R 1 5 S 7Kk i 7 S PR 1) ek i, 9 mT B 3
PRI I 25 26 F T 3Rk R L I TR rh AT T
() AT 5

F T AOR X FR 38 #5320 PCR RG22 K 4L 4 88
(SEFA-PCR, self-formed adaptor PCR) EAG S8 4 UF
ARE A AN 2 S ST A 1 235 B |
YIRNAT#E4T PCR 47 1 5 HLAR IR 10 $A906 A2 5 A 1 T
FESE= W 3 I 0 AL 5P 7 A ) AR R S
Yy, I Wang 2600738 5 % TAIL-PCR A
AR R 7 A ELAT A e ) 8 R RN R S v A A
FE Y EA SATF 5 A B X — F AR e B I 3l 7 19
Ril, B FE Y R TAIL - PCR $ A, MR 4
( Gossypium spp.) F:H 2H H sg R B2 1 610 bp Y

GhNHX1 JEDH i 3h 7 F B 254845 R H SEFA-PCR
TR MERRAT R 2B 0 A B TR B0 IR PH 0 2
L SEFA-PCR J7: , 9 115 31| R 2 B gL R 4 2%
5 1l 832 bp M)A 8175581, %A 8 F XI55
AT FEAR A 55 SR LR TC R A IR AFAE 22 TR AE B 0K
Ve TCH R 50457 5 . SEFA—PCR S % %F DNA 4z 5
BR8N PVE AR Y S HAR A AR S B bR
PIi o, SR HZ T IR B ARAR 0 UK H R
T2 kb, B—FH NG 2 T T B

H BT, % %5 ( Vitis vinifera L.) ¥ FT FLC ,AP3 FlI
AG FEHFE W e, A6 T X 4 NI JE 30 F v b &
DIRe st B WA 2 W, 1E# R H SEFA-PCR %,
MRS H %( V. winiferaxV. labrusca * Fujiminori’ ) 3
R4l e pix 4 3L R s 7791, 3EXF FT FLC
FAP3 J3 8347 17 51 43 B RO 8 22 4 T ook &
IREF | LARA by it — 20 R AT 3 S8 JE R 1) 2R 3k
PR R A S B0

1 MpHAe g7 ik

1.1 ##

L3 1 e R 24 00 £ &0y B SR A R Al R
WP SR

LA Tag DNA %40 10xLA buffer MgCl, .dNTPs
mixture . pMD19 =T {43 2 F & W A /49 T/
(KiE) A R 2 Al Axyprep 1 kb DNA marker
Axyprep DNA BEJ [n1 Wi 57 & W B 2 Bk A= Y HoR
(BN B R KIGFFEE ( Escherichia coli) DHSa 2R
ARSI 3 AR AF O T BR s PCR 51914 i &2 PCR 7= 3l
J7 S IR A ARG B R SE A

FIF XA AT DYY —6C B9 55 Ji A v Jie ri 1k A (b
H7S—ALER) ) | BioPhotometer plus 4% 2 25 1 I &
(15 E Eppendorf 23 A)) (EEIE R RS FR-200 48
HMERT LR E (i HRHE A BRA ] ) Al BIO-
RAD mylyder 6 & PCR 13(( 2% [E Bio-Rad /A\\ﬁj) o
1.2 FHi&
1.2.1 APFZE DNA 69 R AN 7 % RAHN
K CTAB 3£ BEHCIE R 41 . DNA, SZ B 4 i 7 g
AU, B2 200 mg FER, TP BEBUN A, A
1 mL 65 C A HLIEE il (7 1.4 mol - L' NaCl,
0.1 mol » L' Tris—HCI ZZ #h & (pH 8.0) i {AFS
2% CTAB H120 mmol - L™ EDTA , {8 JHFTin A&
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A, S RRSAIA LR T OGN S 8l 1 1Y Se R B D RE A 19

S 2% B-FiHk OB IR S T 65 CoK it I/ i
50 min, ] I T 8B AWUHE2 ~3 K, 4 C ., 12 000
r » min” &0 10 mln,L{Jﬁt{ﬁﬁﬂA%1¢iQ:%qaﬁ,ﬁ
SMREIET 4 °C 12000 r - min™ B0 10 min; FIEH
IIAZERF VOER) V(=& F k)= 1:1 MIRAR,
FAMRA, T4 °C .12 000 r + min™ B0 10 min; [E
WA 0. 8 AR =S H B 1 ¥, T4 °C .12 000
r - min~ B0 10 min ; m) bR A 1/10 AR
3 mol - L™ ZMRHN (pH 5.2 ) Al 2 f5AFR T4 1Y To K
LT RS A BT =20 °CukAfh# 30 min FUIE
DNA, T4 °C .12 000 r + min~' &[> 10 min, 7 15 ;
FAVRFRUYH 75 % CBEVEHDTTE 3 WK, K DUTE T )5 n
A 30 pL XZEK, Hsi 5 RO &S DNA V.

B2 pL & DNA B, IS A RE L 5E (EB) 1Y
J AR AT 1% 1 AE AR 5 B3RS 5 S 2R AT H TR
W, BT L 2 DNA ¥, A 49 pL AZEK, H%
iR 28 P SR DNA 4l E
1.2.2 314pi%it# PCR ¥ 3 &4 MRS
BVESAFHIHERS 4] FT FLC AP3 J AG &5 ¢<DNA J¥
H11 ( GenBank %% 5% 5 43 5| 4 HM192810 , HM192809 .
HM192808 F1 HM192807) , 5 & Wang 21" (1) )5 1
RASFEH R 2 SR8 R 1 SRR BEALE 1, 5
YA INTENR 1,

F1 RATHREFEEFTHAXERBHFRENSIMFT
Table 1 Primer sequences used for cloning of promoters of flower
development related genes of Vitis viniferaxV. labrusca ‘ Fujiminori’

HEH 51y 5' =351 Y5
Gene  Primer 5'—3" primer sequence
AP3  AP3-SP1 TGGAGAGCATGATGATAGAAACCTTAG
AP3-SP2 ACCATTTCGTCTCTTGGAGTAGGTGAC
AP3-SP3 AGGTGACCTGCCTGTTCGNNNNNNNNTCTATC
FLC FLC-SP1 GGCAACATCGACATCGCAGAGAACAGAG
FLC-SP2 CTTGATCGAGCCATTTCGCCTCTTTGAG
FLC-SP3 AGCCATTTCGCCTCTTTGNNNNNNNNACCTGG
FT  FT-SP1 GAAGGTCCTCAAGTCATCCCCTCCAAT
FT-SpP2 AGAGGGTCTGAACTCACAGCCATTTGC
FT-SP3 CCAGAACATCCCCGACAANNNNNNNNAACAAC
AG  AG-SPI GTTGTTGGCATATTCGTAGAGGCGGC
AG-SP2 CGGCTGGAGAAGACGATGAGGGCTAC
AG-SP3 GGAGAAGACGATGAGGGCNNNNNNNNCATCAC

M CHR[ 10 ] 2% ] SEFA-PCR #3847 PCR §”
2 R ROV AR R B SRR R 30wl
551 %8 PCR N K RAL4E 10xLA buffer 3 plL,

0.25 mol - L' MgCl, 3 pL.0.25 mol + L™ dNTPs
mixture 5 wL.5 U+ wL'LA Tag DNA A& 0.3 uL,
DNA i 1.5 pL(#y 1 pug) Al 10 pumol « L™ 5[4 SP3
0.5 pL, HBGEKHN L E 30 pl, [T R .94 C
90 $.30 C 3 min; VL0.2C - s "ML ZE IR E
70 °C A%:4% 5 min; JIA 10 pmol - L' 5% SP1 1.5
pL, 4k&E 1T PCR RN, | W 2 JF o 94 C 30 s,
70 °C 5.5 min, 51725 M ¥; 94 C 30 s, 70 C
5 min 94 C 30 5.70 °C 5 min .94 °C 30 s .55 C 30 s,
70 °C 5 min, 517 10 PMEHF,

552 % PCR J2 B & & 2 5 10xLA buffer 3 pL.,
0.25 mol + L' MgCl, 3 pL.0.25 mol - L' dNTPs
mixture 5 pL..5 U « wL™'LA Tag DNA R4 0.3 uL,
10 wmol + L' 5% SP2 1.5 wL FIH B 10 50955 1 48
PCR RN =) 1 pL, FAXGEKAME 2 30 pl, ¥
NAEF R 94 °C 30 s.68 C 5.5 min, 517 30 MEH
94 °C 30 5.70 °C 5 min 94 C 30 5.70 °C 5 min 94 C
30 s, 66 °C 30 s, 70 °C 5 min, 1517 10 PME; 94 C
305,70 C 5 min 94 °C 30 s.70 °C 5 min 94 °C 30 s
55 °C 30 .70 °C 5 min,iafT 10 ME,

1.2.3 B#ARAEOEKALEE HEHEBH
Jo AR AT EL 1% (WA EAR B IE BHEE I X B 1 = Py itk
UK, YIS BRI B, 4% Axyprep DNA #E % 5]
R A AR MR UL [0 DNA L 5 H 3L A BE S
pMD19-T #AR 2 , AL B KT A DHS« 1, 4
Amp T, BEHLPEE PCR P 52 e A 700 2

1.3 F3HH

BEIRAS B9 A% BR I 51 7E NCBI (http: // www. ncbi.
nlm. nih. gov) ] BLASTn #:47 ¥ %1 A8 )4 53 B
IO FHTELAE Wy 5 sk T 53 At T2 PlantCARE X 3K 1%
)= R B I o s o TN o 3 £ s e R R AP

(' TFBS, transcription factor binding site ) ,,

2 HERAHA

2.1 SEFA-PCR # &R BIKER D
K SEFA-PCR J7 {4845 1) e i 28 5 R 21 5
DNA 55 1 5815 2 48 PCR 973 7= ) 4 %66 Jie Fi 9k L
VWLE 1, HE 1-a AT UL BR AG ZEPIEA Y 15 I
SO, Fofth 3 A FEII Y AR R A A R R
2%, HE1-b AT WL.AP3 FT il FLC 3 >3
HEP b — RS EMSE, AREH KT
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4000 bp

2500 bp
2000 bp
1 500 bp

1 000 bp
700 bp
500 bp

300 bp

10 000 bp
6 000 bp
4000 bp

2500 bp
2000 bp

1500 bp

1,000 bp

700 bp
500 bp

300 bp

a. 2 1 P 177 Y) The first round amplification product; b. 25 2 484 #47=4) The second round amplification product.

1. FLC §"357=%) FLC amplification product; 2: FT Pryarey FT amplification product; 3: AG PPy AG amplification product; 4: AP3 Py

AP3 amplification product; M; 43+ F#ARIC Molecular marker.

E1 BREEEAFHEXEERFGSF SEFA-PCR % 1 85 2 R4 8= KB ik Bk
Fig. 1 Electrophoretogram of the first and the second round amplification products of SEFA-PCR of promoters of flower
development related gene of Vitis viniferaxV. labrusca ‘ Fujiminori’

1 000 bp;AG FEPIHEEDY 3G 4547 (R4 RVRHCIR,
WA RS A, BRI TG [ WSO 8 810 0 B B i =X 1
FEVER T,
2.2 FISHEIRKEEER T4 ThRERm L R

FERSHI A 3 NMER BAHCHEN FT FLC 1 AP3
()R 3T 751 11 GenBank % 5% 45 4331 4 HM192806
HM192805 Fll HM192804 , H 34 f1 % £ Fh EL A7 A [a] 2y
RE =R A T

FT FBK 1605 bp, £ & L X 35 135 bp 5L
PRI 8+ X301 470 bp, Horb FT J8 8 X751 5 #
A HL R 2 5 ( AM459941 ) B AL PE N 97% , 4
PlantCARE 7E T (4 FT i3 301 B8 454 F e
PERIIREWF 2, FT Jash FIX B &S 58K F R
FF 5 e iz 940 0T 3080 42 A P S A2 6 7 35 el 7 e |
Z 5 TokEAREHAEN R o B2 5T
BT MYB 25607 55 . S 5 Y A K R B A9 I
SIFEAE I TCHE S 5 IRFLE R f =8 2 4 R oo i
DR 540 4 A 2RURE 2 W0 A O IR 44 T
1 Je Z2A-ema B oo A B RS A 4 FT SER B R
IR AT RESZ AR R | FOK AR MYB fEP A K
R EFHE T RAOEIRE T e e AL o A 4 21
IR RIA

FLC F B 1788 bp, £ & 3K X 3] 90 bp A5
PrIig 2+ XK 1 698 bp, Hrf | FLC Ja 3 ¥ X741 5

AR 4 7 5] ( AM444662. 2) IR TE N 96% . 4
PlantCARE 7E£E TN 19 FLC 3 37 D= 8 45 4
TR IIRENFE 3, FLC s FIX i Br &5 554
% T e 1o AR IR 42 IO 2 5 V% R AN VP
M 1o A A FH ST DR A S 0 (A I = i 2 4
JOH MYB 256 7 5 BRI e N T S 5 B R
g ) A R A 4 P T e 1 G 1 2 5 8 4y
A= IR A G IR 42 4 T e A 55 15 B e R
% FLC SR 33K 0T REAZ 5 AR F G W74 R \MYB |
VPL JRAES BT LR RIBORE I If T G
TEAEI A R Al AU Rk

AP3 Fr Bt 1 143 bp, & FE A X 45 82 bp AL
Prigsh ¥ IX 48 1 061 bp, HoH JAP3 JH 3 FIX 751 5 )
AL 751 (AM469149. 1) AP 100% , £
PlantCARE 7E£E 0 () AP3 Ji 31 X0 28 98 42 4
Tl K INREILEE 4, AP3 JR shFIX F BeAL & AR B K i
NETCHE LR T 25 T 21550 MYB 25
B0 S 5 W R A B A=A T 2 5K
A e o7 ) A E I T4 \MYBHVL 255 037 1, 6 Wil iz
JCIF WRFLZR IR s R 2 4 ok & 5 4653 2E
Y LVREE SO A DG X R 454 R e A 55, U I e R
HI% AP3 FER R R IK T REZ AR EE R | B L s
M2 KR MYB MYBHv1 | 5 i 2 HOG A, If 0]
REFEAEI oy AR IR AL 35
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Table 2 The cis-acting regulatory elements and functions of promoter region in flower development related gene FT of Vitis viniferaxV. labrusca
‘ Fujiminori’ by PlantCARE on-line prediction

{3 A FK (A Y (Bl i R HIRE
Site name Location Signal sequence Site function
5UTR Py-rich stretch 361 TTTCTTCTCT W 1o 7 s KT B A ST

Cis-acting element conferring high transcription level
ARE -1050 AAACCA PR S0 AR A T

Cis-acting regulatory element essential for anaerobic induction
AuxRR-core -1373 ATGGACC 2 5 R A A R L B IR A e

Cis-acting regulatory element involved in auxin responsiveness
I-box -990 TTTGAAA HGMi B IC 4 Light responsive element
W1-box -597 TTGACC FCBA B 30m W JGF Fungal elicitor responsive element
CCGTCC-box -464 CCGTCC 55650 21 2 R BTG A O B X M 45 AR I JC 44 Cis-acting

regulatory element related to floral meristem specific activation
CGTCA-motif =572 CGTCA 2 5 R B L B IR R R T

Cis-acting regulatory element involved in the MeJA-responsiveness
G-box -402 CCATGTG 2 5550 1oy IR A P e

Cis-acting regulatory element involved in light responsiveness
GAG-motif -1348 CATCTCC A N TG B — 43 A part of light responsive element
GCN4-motif -421 TGTGTCA Z 5 IRFLARB RN IR AR T

Cis-acting regulatory element involved in endosperm expression
GT1-motif -807 TTAACC SR Y TT 4 Light responsive element
MBS -1440,-1173 ,-1128 CAACTG 25T 5528 MYB 455 1A

MYB binding site involved in drought-induction
02-site -294 GATGCTGTGG 25 FokE AR R E oo

Cis-acting regulatory element involved in zein metabolism regulation
Skn-1_motif -1243,-455 GTCAT JRFL a3 T 1 N VR A P T

Cis-acting regulatory element required for endosperm expression

CAAT-box -769,-551,-272,-60,-48 CAAT Jot BT RN 3G 5 T DX I I = A e
Common cis-acting element in promoter and enhancer regions
TATA-box -1319,-1091,-1041,-967, TATA, ATATAT, e SRR -30 ol g s oot

-663,-654,-258,-95 ATATAA Core promoter element around —-30 of transcription start

%3 R A PlantCARE E&FINMEBERFAH LR EHXER FLC B3 FRMIREEERTHRIEE
Table 3 The cis-acting regulatory elements and functions of promoter region in flower development related gene FLC of Vitis viniferaxV. labrusca
‘ Fujiminori’ by PlantCARE on-line prediction

fL AR (DA fH5 5 fLriTiae
Site name Location Signal sequence Site function
ABRE ~772 TACGGTC 25 kv B 13 i A FR T
Cis-acting element involved in abscisic acid responsiveness
ARE -1199 TGGTTT IR S T N IR A P T A
Cis-acting regulatory element essential for anaerobic induction
ATCT-motif =725 AATATAATCC Z 55 R PR ST DNA B g — 5
A part of conserved DNA module involved in light responsiveness
I-box -739,-531 TTTCAAA S R ek Light responsive element
W1-box —-1635 TTGACC FL B fil 0 1Y JT 4 Fungal elicitor responsive element
CAT-box -1192,-469 AGTGGC 54 A2 40 43 5k A ¢ i =X 9 35 AR e i Cis-ac ting
regulatory element related to floral meristem expression
CE3 -1413 GACGCGTGGC Z 5T VPL IR R AR I JG1F Cis-acting element
involved in abscisic acid and VP1 responsiveness
CGTCA-motif ~ -33 CGTCA 2355 SR R Y TR 57 1 I 5 4 T

Cis-acting regulatory element involved in MeJA-responsiveness
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oL AT fir ' (Bl B i TIRE
Site name Location Signal sequence Site function
G-box -155 CACGTG 25 B 0 MR I 2 I T

Cis-acting regulatory element involved in light responsiveness
GA-motif -714 ATAGATAA S R e —3R 4 A part of light responsive element
MBS -771 CGGTCA MYB £ /5 MYB binding site
GT1-motif -807 TTAACC S Tk Light responsive element
TGACG-motif ~ -1419 TGACG 2 5 2R Y e i o 1 IR 4 P e

Cis-acting regulatory element involved in MeJA-responsiveness
Circadian -1148 CAANNNNATC Z 5B RCI A B R A A T

Cis-acting regulatory element involved in circadian control
CAAT-box -357,-1306 CAAT JA B AN 5k DB AR TG

Common cis-acting element in promoter and enhancer regions
TATA-box -1585,-1566,-1501,-1219, TATA,ATATAA , TAATA, TSR -30 %R sh Foo

-1175,-1058,-979 ,-894 , -349

TTTTA,TTTAAAAA

Core promoter element around —-30 of transcription start

&4 [ PlantCARE ZE&FNMEREAELLEEXER AP3 B3 FRHIRCEERIERTHRINEE

Table 4 The cis-acting regulatory elements and functions of promoter region in flower development related gene AP3 of Vitis viniferaxV. labrusca

‘ Fujiminori’ by PlantCARE on-line prediction

(e (A (CREge ]l fr S IE
Site name Location Signal sequence  Site function
5UTR Py-rich stretch ~ —61 TTTCTTCTTT I 125 2 S K ST = L e

Cis-acting element conferring high transcription level
ABRE -397 CACGTG 2 55 4 W o7 o A PR

Cis-acting element involved in abscisic acid responsiveness
I-box -904,-538 TTTCAAA G 1 J64: Light responsive element
W1-box -713 TTGACC FCTA J %0 W JG/F Fungal elicitor responsive element
CCAAT-box -232 CCGTTG MYBHv1 4547 4 MYBHv1 binding site
GA-motif -747 ATAGATAA S N Te A B —#R A A part of light responsive element
GARE-motif -37 AAACAGA IR BE W TG/ Gibberellin-responsive element
GATA-motif -382 AAGGAAAAGG SGHE R TCA I —3B 4 A part of light responsive element
MBS -632 CAACTG S 5T R %8 MYB 2551

MYB binding site involved in drought-inducibility
oCT -1036 CGCGGATC ARG A LAV RE WO A O IR 1 1 T

Cis-acting regulatory element related to floral meristem specific activation
P-box -964 CCTTTG IRET W T Gibberellin-responsive element
Skn-1_motif -176 GTCAT JRFL 2K B P P A FHOC

Cis-acting regulatory element required for endosperm expression
TCA-element -648 CCATCTTTT Z 57K b B L A AR F TR

Cis-acting element involved in salicylic acid responsiveness
CAAT-box -843,-673,-119 CAAT,CAAAT Ji Bl F G 5 T DX 3 1 1 oo

Common cis-acting element in promoter and enhancer regions
TATA-box -803,-686,-597, TATA,TAATA  B5dlf-30 ot i 8 7oulk

-442 ,-224 -106 Core promoter element around —30 of transcription start

TP AL TR A E 2 PP A 15 =
It (Arabidopsis thaliana (L.) Heynh.) SR CAEY) H FT
AR AR IR 22— R A T

A

FE RO T S
%“7] HEIN . 35 7€ ( Dendranthema morifolium ( Ramat.)

3 i

it

WA, e

Tzvel.) AL R BAHCHE N FT 3205 50 8 D B0 2%
PIASG, AT REAED G R S ik A vh B TF AR AR
H. Kong ALK FT ) 2 A RIVEIEN GmFT2a
GmFTSa [FGAEAER H BRAA R 805 5 B, JF i
F KRG Glycine max (L.) Merr.) 1L,

JAE AT UE 5 2 W1 3 74 17 16 282 B 1 AE 7
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e (CInBAAE RIFDOC AR ) (3 %G AT A E AR DGR
PRI IEN I FT 1 FLC 45 | 330 36 35 PR 7F 7 24 %,
et BRI VE A FRIR AT SE . BERSEI A1 FT FLC
FAP3 FEH 3 21 F 17 5 v B b BIA7 A 22 g5 5 i g
JCE, T RE NS SRR 3153 M ER I RIA Y 2Ok
PETEE , H5 5 RIS MYB A G,

FERS A AL K B A G FT FLC F1 AP3 )5
P EAARR AL 5 R IE IO, FT FLC Fl
AP3 Bl RETEAE R o AL H AU 3R3K T FT A1 AP3 6
AREFEMRFL b 1k, Fumie %) W Cirrus Fl 1 43
B A FT/TFLL (AIRNEIE R CuMFTL , FF7E AR
TR EI 1% I R 1 g i kA e B3R AR 2. 4 kb 1)
CuMFT1 JE[H 5" v L3¢ b B, 3l 3 13 91 43 A1 Fn e AL U
BT UE S A P R 8 Bl T IE . ARG SS
E—ERE FENHE T X —25

SRR A X R RO 4 A8 & B A I R A B Tt
FEFE 5053 M 00— S R4 VE e, e T
fiff 3 o I PR (1) R R A AR AR L TR, (R 7 4 i
T X BT ARG S B R IR T VR 38 R S
— LR AMFIE
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