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Cloning and Transformation Study of Transcription Factor GmLEC1 in Soybean
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Abstract : The developing seeds of high- oil soybean®Zhongdou 30” were employed in this study. Degenerate primers were
designed according to the reported sequence of transcription factor LECI related to fatty acid synthesis in Arabidopsis. A
850 bp ¢DNA fragment was isolated from soybean seed by homology- based candidate gene method. And RNAi vector pH-
Glec was constructed by Gateway technology. And then the vector was delivered into soybean via Agrobacterium- mediated
transformation , using cotyledonary nodes and embryonic tips of soybean as explants. The rate of resistant shoots and the posi-
tive rate of PCR was used as criteria for selection the proper conditions. The results indicated that the optimal system of

shoots elongation was 6.0 mg + L ™" of 6-BA for embryonic tips. The positive rate of PCR by optimized embryonic tips trans-

formation system was 7.58% ,and it was 1.86% by cotyledon nodes transformation system.
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1 #R57EE

i A
B EH 30 (ZD30) v E AR B R
Peftt o SZARKM T I ( Escherichia coli) i #k DHSa,
KK (Agrobacterium tumefaciens ) B A EHA105
T ELRAF . TA SRR & pUCm-T Vector Kit,
Taq Polymerase , FR il 14 P VI , 24227 , DNA [m] i 4l
ARG T LA TAY TERARAR 51
GG EVEAE T AR TREA R ) 58 .
1.2 K5 LECI ERHE

HE 30 AR AT b RO B B RHE
Jr g N, JFAE S 30 d KR 1 ISR Th ok 85, W
R VRIS — 80°C vkA 45 . RNA SR Tr-
izol 377 & ( Invitrogen ) $#2HL, cDNA 2f—45% % Oli-
gdt(18) Al M- MLV 38 5% 5 Jiif ( Promega ) 45 B, ikt
BRI F U B B T . ARSI I P & s e sk
PP LEC1 (NM_102046) J¥3), # 2 Blast 7F K
& EST & %1 &£ (http;//compbio. dfci. harvard. edu/
tgi/plant. html) H 48 2 15 35 6 L RRH X6 7 19 [] 35 1)
Uni- gene , i 4f Uni- gene (751511514, LECIL;
5'- CGAGGCTCTTATAATCACACACAC- 3’; LECIR
5'- ACTCCCTTCCCAGCCCTTA-3',

DAL s ARA3 9 cDNA 554 MR 1T PCR
Yo AR ER R 20 WL, N E:2 pl 10 x PCR Buff-
er,1.2 pL 25 mmol - L™" MgCl,, 0. 2 pmol - L™
dNTPs,0.5 pmol - L™'Primer,1 U Taq Enzyme,2 pL
S—4ErEY . RN 4495 °C5 min95 °C 1 min,
57 °C 1 min,72 °C 1 min, 35 PME¥;72 C & ff
5 min, W45 K5, B 10 wL PCR §7#4 7=47,0. 8%
1% 3 B O I P D RN, [l i B 1) 2% 64T TA 3
B, BamH I /Sac | B) %5 BV H 4 S
1.3 3 E R BEES

PP T B TAEY) TR PR A R T
FRAINE 0 5E 1Y e 3 64T BLAST Z3#7 HeAs
1.4 RNA FHHERHE

A 2 A8 7 91 B Wk B A4 A A BP S iy 83
2 % PCR 519, 1 X2 AR Y8 B ZH A . attB1 (Forward)
R4 51 (12 nts) A LECT JEPR 51 L X4 (19
nts) , A7 2 attB2 ( Reverse ) BIEE 407 4] (12 nts)
FILECT N P51 B IE SCBE (24 nts ) BT A 5 73
A1 XT84 T B A7 AN attBL FN attB2 (1438 JH 5|

1.1

attBl 3 fH 5| #1: 5 © GGGGACAAGTTTGTA-
CAAAAAAGCAGGCT-3"

attB2 i FH 51 #): 5 © GGGGACCACTTTGTA-
CAAGAAAGCTGGGT-3"

attBl + LEC1:5 < AAAAAGCAGGCT- ( CGAG-
GCTCTTATAATCACACACAC)-3"

attB2 + LEC1 :5- AGAAAGCTGGGT- ( ACTCCCT-
TCCCAGCCCTTA)-3*

LA pUlec ki A4, F attBl + LEC1 I attB2
+LEC1 #4755 —% PCR #7314 ,50 wL PCR JZ v W
HE A 514 10 pmol, [z i 4514::95 C 2 min, 94°C
10 5,58°C 30 5,72°C 1.5 min,5 MEH, B 10 wl 2
WA E A 40 pmol - L™ auB i FH 51 (1) 40 plL
PCR J I & W dE A7 56 40 4 3G, 97 3 & 4. 95C
1 min,94°C 15 5,45°C 30 s,68°C 1.5 min,5 MG,
94 °C 15 s,55°C 30 5,72 °C 1.5 min, 15 MG,
72°C 5 min PCR F=¥) ] 0. 8 % Eiflg bt ik 7y B e
I, sl 5 i A B

£ 5 wL BP 2l i AR A 100 ng ik
PCR ¥ #1 100 ng pHGRV [fi ki DNA YR %), il A
4 L BP Clonase, 25 CrNiE®. mAEHA K,
37 °C 10 min 2k 2 o #Ails ¥5 5% 4k K I T A
DH5a,Spec 50 mg - L") LB [ 145 H i 156 PH 14 52
P, MRAEEAR L Intron [FH) I ZE519), LECT JE[H
RSP AT 514, % B ve B i 47 PCR A,
P BUE o $EECH M 5 41 7 ok, o TR A AR AT
& EHA105, 2 Rif 50 mg - L™ Spec 50 mg - L™' %
LB ~F-#f b i BAPE v B, TRV PCR A U 403k
1.5 XEREEHL
1.5.1 RAFH B ®RGHE PR TR T S AR BT
AR LB ARG SR 3,26 ~28 Cid %R Im , U
1:100 f9 b 5 % R T & AH L BT 2R 2R BB & LB K5 57
e 0Dy, =0.5 ~0.6 B}, 12k 4 000 r - min i 4
A, A AR R P R AR, TR L
1.5.2 SPMARO R HUDREE, i 24 K e
FlvF,75% £ BEE % 30 s, 10% WS IR 4 %
15 min, JTHEZKHBE3 ~5 K,

RV I 52 J5 W Fh—F T JC TR K H 28°C 123y
TR, B B R [N B SRR 5 2 R
ERLE I Y S L AN SR LN NS e
FEIE FREFE L d,
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TR B ST AR R T MS [ AR R
$E,26°CHFR S ~7 d Jm, BUOICTA i 135 b A )
PP, DR 1 ~2 mm RS, U1 2587 & 59 T2 K A
P NS =
1.5.3 A REBRIEHARG KT HHIEFHELd
AISMEIATZA ODgy, =0.5 ~0. 6 AT I i A= G
(T 15 min, JRI2 20 h) . ZJ5Eempre b5 e 5
FrEE L, TR SR 3 d IR R S d HhEER
JEBISMEREE ABRTE B FRHk b o B985 ~T7 d BEA
eI IRAE, 4 10 d 4EAU 1 e HAATFRK 2 em
PLE I RO e ACEAR B FR 3L, BE SRR 4
(26 1)°C,Jufa i 18/6 h, fif A MG 2R e A
KM

BRIy WHF 3R 5L MS +3.5 mg - L7'6-
BA,pH 5. 8; F Yedi: MS + 6.0 mg-L™'6- BA +
200 pmol -L™" AS, pH 5. 4; Ik §#% 3% %, MS +
6.0 mg-L7'6-BA + 200 wmol - L™"AS, pH5. 8 ; BRI
BEFEHEMS +0.2 mg-L7'6-BA +150 mg - L™ cef +
150 mg - L™" cab, pH 5. 8; i #& &% 7= 3. MS  +
0.2 mg-L7'6-BA +150 mg-L 'cef +150 mg-L""
cab +100 mg-L ™ 'kan,pH 5. 8;/E #3555 MS +
1.0 mg-L "IBA +100 mg-L "cef +100 mg-L"'
cab,pH 5.8 (AS - 2.t T 71, cab - J EH B £,
cef - LfIFR  kan - FHER) .

1.6 fiEtE#RAY PCR 420

CTAB (EARIUIT K15 1Y 33 R -RIIRE E Pt Al
PREEDIZH DNA, RIRFARAE IR (ZD30) Jg [ 4% B
KL A FEEXT B, AL NPT IS4 NPT 1L - F.5 -
AGACAATCGGCTGCTCTGAT - 35NPTII - R.5° -
TCATTTCGAACCCCAGAGTC - 347 PCR ¥ 1%,
1. 0% SARKHEE A I 35 74

2 ERERMH
2.1 LECI ZEEMTEEREF 5
LABCEG AR 55 —4E cDNA SR E{ T PCR

P I, LECT B ARTG T K/NZh 850 bp MY%d 5 A
BB D), 53R B A RAD—30 ¥ixh
B4 2 pUCm - T 4K, PH PR 241 itk 28 BamH
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Fig.1 Result of RT-PCR
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Fig.2 Cleavage analysis of recombination plasmid
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2.3 BERBEFREFBERRKENHE

GEORLI, REXRIRERBA —E Mtk
T H LT e R AR R R IR B R, )
&R % 0.25.50.75.125 150 mg - L' (935
FRHER R K E T M TR R BEAT T ik
15 d J5 4 s, A YR EER ) 100 mg - LA
REAT R tH AR R A R AR A 22 A (3R 1) o
MRIREERWBENCT 100 mg - L™ IR FALA K
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Table 1

Effects of different kanamycin concentration on the budding rates of

non- transformed cotyledon node and embryonic tips

TR

0 25 50 75 100 125 150
Kanamycin concentration/mg * L. -
ERlimil SME AR
28 28 28 28 28 28 28
Cotyledon node Number of explants
H 2 AME A
25 17 9 3 1 0 0
Number of budding explants
oAb
89.29 60.71 32.14 10.71 3.57 0 0
Differentiation rate/%
[N SMEREL
10 10 10 10 10 10 10
Embryonic tips Number of explants
2 AME AR
10 9 3 2 1 0 0
Number of budding explants
MR
100. 00 90.00 30.00 20.00 10.00 0 0

Differentiation rate/ %

2.4 HUEEMEIRS

B TR IR AR G R IR SMEL IR A AL 57 B
Frdk FIEATHR AL IR I AR T 4 T PR RS AR AR e
PRUEAAT B A6 T, TR LRI SME R
N T AEARAT B L A A, 2 2 IR ,S d X
T RE N T 0 M0 5 R fre A A B ] SRR R
J A IMEL ARG AR B 8 57 SR B AT AR AT R 2, i T
B B A SR A e T AR R R R AR R, I8
o — BRI 18] A G 0 , K0 705 B A 2 23R i 9 A AT
PR ARPEARIL . P20 He A 15 IR SR T i 1 T 4
BB, R RIREE R A —E P, A ik
JEIRE] 100 mg - L™} A" REAT A0 & 11 Al 4% Ak A
PRI A . HUPE SR AT e 7 d 224 il BE UL 1
AR BT, BT 14 ~ 21 d B9 PR TR G, K
AR RS AL, EEML, HA DR
FEZFREARSE I Y PR A ZF KB 3 ~ 5 om WY 4%
NEMRSRFRIEVEATIR TS S, — R 2 2 ~ 3 A
AIWAEMR R, B4 2 ~ 3 BRI S5050, #
AKH (& 4) .

SR AR 12 3 45 3 AT X H A5, #5801
34t L 100 ~ 150 AAME R, 55 A4 3R LI
F 2, WRRBHEACKCRAN PCR PHMEASIN A 1
WikEE . PCR G ERAENISME N C 28 &

PERGIENA T HPUIERIRAY PCR 55 45
I 4,
WAL IL FHAMER 356 4, 3645 R IR & H itk
TR 33 Bk, LU 9. 7% .
2 T HIRIALL R AL

Table 2 Difference between the method of cotyledon

node and embryonic tips

- PCR
£%§: Kt PCR BLCR
Number of Number of FPREC KRR Rate of

X Number of Positive rate transfor-
resistant

ey
Ak rvk  AME AR
Transfor-

mation infested

positive  of PCR/% mation/%
explants plants
plants
Tk
Cotyledon 323 13 6 46.15 1.86
node
ek
Embryonic 356 33 27 81.82 7.58
tips

2.5 HEREKRNS TR

XFARAF 9 33 PREE AL AR AEAERREST PCR A,
Horp 27 BRYHE I T BTN A9 750 bp AYHL KA 9 (]
5) , BHTESR A 81. 82% ; i B X i L R e A A bk 15
A B . RSN SN B85 B R AR
FER
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AT AMEAR s B ARG B T AL B R R A R 25 C. B RYZFA G DI C i2F A
WG EJRIRIME R ; F AR Y5 RMARAE T e B SR P s S U 28 G U F A ZFAE AR He IR S 7
ARAE AR

A': cotyledon node explant; B :infected cotyledon nodes are induced shooting in selection medium;C ; shoot
of B growth;D:cut off the shoot of C to radicate ; E: embryonic tips explants; F; infected embryonic tips are
induced shooting in selection medium; G :cut off the shoot of F to radicate; H: transplant the seedling in

cup after cultivated
4 DR s B
Fig.4  Acquisition of the transgenic soybean plants
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Fig.5 Representative PCR analysis of genomic DNA SEHRFRE], WK S v B T R A1 g 5 R 41
in putative transgenic soybean plants FRUR Ay SRR 2L K] GmLECT B # 8 RNAI 7
3 WHE G AT T etk . 4 PCR KL 40#r , 63545 33

APHPERIRR , A BE— 2081 GmLECY fE a5 K 5 R

TRRIWTIR & i e rh AR B T 34

3.2 RFENSHERMFH LT ELE
AT RA T (0IB AL A D HR A e LU

3.1 HFFAEER nlEC] HERBERRS
SRR L RS i R A
ARG o R U e o 7 it LA 239% 5 ok L



12 x

14

ANty R AR B, — ELROR) T 2 P S
[ Hinchee %" s Ffs A FF 18 A 5 10 38 15 % AL A
RE IR LK &R Ik AE R EIFIR Tz
B2 AR, AR T e WA 45, R E
JB T BMEIEAT i8R F AL R IR, T2 BRI A 4L,
FrAELIRF A DR X | P9 7 2 S ) A8 e A 38R e A1
ARG JR SRR SR LA e, G R
AEEEF A R [ A AT B B R A
FIET BRI ALA WA L- P R
FHAR A f e B P 32 2T (B K L I i A A AT
SRAXF FCRE IR X, B AR A

TS — M A T IR A AR R 2R
WRARIE AT 535X GmLECT ) RNAT 24K 2E 47 T
LA, I AR AFIEAT T A B e eihE
TE B e AR AR RO B AL R AR A IR 25 b
FH B, HERIRAR 1 23 ) 386 AR AT TR A= e R AR AN
T I RS IR 1] o

Fe#E 2 AT v IRIIE JCI S P A R b S
FALRCR BB ZAL T M0k JER PR EN T
(1) IRARAT I3 Az L GURI U U, DAL T X6 A AT TR
TR (2) KRR Bl LB R T- DNA B9Fe sk
5 (3) KA LB IR 0 n] AR & T- DNA B fb sk

327
23

o

S 3k

[1] Zou J T,Katavic V,Giblin E M, et al. Modification of seed oil con-
tent and acyl composition in the brassicaceae by expression of a
yeast sn-2 acyltransferase gene[ J]. Plant Cell,1997,9:909- 923.
Taylor D C, Katavic V,Zou J T, et al. Field testing of transgenic
rapeseed cv. Hero transformed with a yeast sn-2 acyltransferase re-
sults in increased oil content, erucic acid content and seed yield
[J]. Molecular Breeding,2002,8:317-322.

Roesler K, Shintani D, Savage L, et al. Targeting of the Arabidopsis
homomeric acetyl- coenzyme a carboxylase to plastids of rapeseeds
[J]. Plant Physiology,1997,113.75-81.

WRERYG , BB 75 , WAk AR , 45, J2 S0 PEP B R Bl SEFFRLEE 1
Jot/ i e L AR AR SE 1] A A BOR 241, 1999,7 (4)
316-320. (Chen J Q,Lang C X,Hu Z J, et al. Antisense PEP gene
regulates to ratio of protein and lipid content in Brassica Napus
seeds[ J]. Journal of Agricultural Biotechnology,1999,7(4) :316-
320.)

BRE =2, WRERYE , O I, A5 AR S L PEP FEPE R R B

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FARHLI]. 53 TR & F,2005,3 (6) :792-796. (Zhao G L,
Chen J Q,Yin A P, et al. Transgenic soybean lines harbouring An-
ti- PEP gene express super- high oil content[ J]. Molecular Plant
Breeding,2005,3(6) :792- 796. )

Ramli U S,Baker D S, Quant P A, et al. Control analysis of lipid
biosynthesis in tissue cultures from oil crops shows that flux control
is shared between fatty acid synthesis and lipid assembly[ J]. Bio-
chemistry Journal ,2002,364 :393- 401.

Meinke D W, Franzmann L H, Nickle T C, et al. Leafy cotyledon
mutants of Arabidopsis[ J]. Plant Cell, 1994 ,6 :1049- 1064.

Lotan T, Ohto M, Yee K M, et al. Arabidopsis leafy cotyledonl is
sufficient to induce embryo development in vegetative cells[ J].
Cell,1998,93:1195-1205.

i B A R R R T % A R M e e [ A O T AR 4 )
[J]. " E TR ,2003,5(5) :1- 6. (Gai J Y. Expanding and
enhancing the research allocation on soybean breeding and genetics
for the establishment of market supply based on domestic produc-
tion[ J]. Engineering Science,2003,5(5) :1-6.)

Hinchee M A W, Connor- Ward D V,Newell C A, et al. Production
of transgenic soybean plants using Agrobacterium- mediated DNA
transfer[ J . Biological Technology,1988,6:915- 922.
EEB, BA, R, 5. W T ABP9 # 4k K 5 (Glycine
max L. ) Mgt A& 5 A 2 A [T ] b [ el B 27, 2008 , 41
(7) :1908- 1916. (Wang C L,Zhao J,Li Y H,et al. Transforming
transcription factor ABP9 into soybean and optimization of the
transformation system [ J ]. Scientia Agricultura Sinica, 2008, 41
(7):1908-1916. )

Meurer C A, Dinkins R D, Collins G B. Factors affecting soybean
cotyledon node transformation [ J ]. Plant Cell Report, 1998, 18
180- 186.

Ko T S, Lee S, Krasnyanski S, et al. Two critical factors are re-
quired for efficient transformation of multiple soybean cultivars;
Agrobacterium strain and orientation of immature cotyledonary ex-
plant[ J ]. Theoretical and Applied Genetics, 2003, 107 ; 439-
447.

Ko T S,Nelson R L,Korban S S. Screening multiple soybean culti-
vars( MG 00 to MG VIII) for somatic embryogenesis following
Agrobacterium- mediated transformation of immature cotyledons
[J]. Crop Science,2004 ,44(5) ;1825- 1831.

Olhoft P M,Somers D A. L- Cysteine increases Agrobacterium- me-
diated T-DNA delivery into soybean cotyledonary- node cells[ J].
Plant Cell Report,2001,20(8) :706-711.

Olhoft P M, Flagel L. E, Donovan C M, et al. Efficient soybean
transformation using hygromycin B selection in the cotyledonary-
node method[ J . Planta,2003,5.723- 735.

Liu H K, Yang C, Wei Z M. Efficient Agrobacterium tumefaciens-
mediated transformation of soybeans using an embryonic tip regen-

eration system[ J |. Planta,2004,219.1042-1049.



