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Identification and genetic stability analysis of transgenic soybean with enhanced level of methionine
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Abstract: Soybean is one of the most important sources of plant protein, but the content of methionine ( Met)
in soybean protein is inadequate, which limits its value. Recent researches showed that improving the plant protein
and amino acids composition of the plant protein via bio — technology method is a promising strategy. In the previ-
ous study, we transformed A:D — CGS (which is a key gene in Met biosynthesis and is expressed specifically in
seeds) into soybean. A homozygous AtD — CGS transgenic soybean line, Zhongzuo CGS — ZG11, has been obtained
by self — fertilization and phenotypic identification through many generations. Zhongzuo CGS - ZG11 was crossed
with a conventional soybean variety of Shidou 5 which has good comprehensive characteristics, and generated proge-
ny lines, such as Zhongzuo CGS14J890. The PCR and Southern blot confirmed that AtD — CGS gene was inherited
from T, to Ty generations of Zhongzuo CGS —ZG11. The RT — PCR and Western blot showed the expression of AtD
— CGS was stable in Zhongzuo CGS — ZG11. The Met content in different generations of Zhongzuo CGS — ZG11 was
investigated by High Performance Liquid Chromatography ( HPLC). Compared to the wild — type seeds, the content
of total Met in the transgenic soybean seeds increased remarkably, and remained consistently high through genera-
tions. The high methionine content in Zhongzuo CGS14J890 further proved that AtD — CGS could function consist-
ently among different genetic background and generations.
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2 IR ( Methionine , Met ) X % F i 2 12, J& A
M ARREA A MM LFARERZ —, 2552
EER AR BAMBE A S EAL
HEHT T TR i AR S AR, [R5 ma L RS #f
BRI o S R R Y B = 2 BRI
SR T, R S i S R
I, EEERIE NS E SR A A, R
AR T e R E Y, W S AR
It E A0 RERIEZ —. R, KEEAM
IR S ATEA, & B AR L e R =
AR , BR A H A A 4R s . Rk, R m K=
IR o N TUCE LS MR A EEE L,

AR, R SR TR i S E M R AR &
B T2 T BB . Lee %1 4% 2 h
1) 28 T 2 (LR A KRS, (R oL 2R (1 7 iy
M0.64% ~3.54% , AR IEE 29% ~76% , ¥
SARRYEE 31% ~75% , Dinkins 2871 15kDa £ >k
PV 2R (LR 3 A K G, K SR rp 2R SR A e
QAR Er e m 12% ~20% F1 15% ~35% , HoAh
IR B A W R Mk . Hacham %5 % B3 i
RAGRBG (AK) (235, T3 S st 5 /A
PR TSR AR I U, U0 25 B 2R 17 5t v 3 i 2R
AL AK 5 BEmisE - v - 5 B (CGS, Cystathi-
onine +y — synthase ) [ B {5 22 35 11 153 2 b & 42 & .
Amira 2P A IE 10 CGS ST AETE , (17 5
FER AR BN, Avraham 251 530 I Y
CGS ¥ N E 15 , (AL LB 0 v i R AR &
R, R EIR S 2k 2 3 . Hacham
2SR M B I T 3 2 3 SR S e Ok B4 BB B — oy
- BB (AtD - CGS) T K el - v - G %
Filf 5L (ALF — CGS) , J2 BRI W T e S PR B - vp
g AR AR O 1 R 0 2 R, 1T % AeD — CGS JE T
PORE bR TR B R AR R IA KPP &, AL E
Song 453 jE AR KT A B L HAG AD - CGS B3
PR &, FPbr v 2R e 1 & o S 5 i v, Jp, RO
AR U B AR 2R B i AR 3.8 ~ 7. 0 £, iR T
MEAR SRR 1.8 ~2.3 1%,

HE ) DR TR B ) 1) B 2 — S A MR B R A
R Rl R e L ik . R IL Y B E o R
H AME SRR AT RE 2 kA R UTBRAF ), Budar
£l I T — DNA 7 A B 00 55, 75 31 4 3 PR AR RR
FE Ty 6 55 RUb B i Bt i B R A AR 4 L 2
38.7% ~56.9% , 54 3¢ 1 43 &5 Lo B0 1 L 3]
(75% )45 W) db 22 5, U I A S ao 8 rp A2 A S U
P EK ok UTER B G2 o Li 25077 DISE B — A I 10 1R il

FEA CuadA ) 00 B AE AR Ol b4}, 8 2 2 R IR0
Southern blot 255437 H 3L PR (1) #3816 1, A& B
£ 20 f Southern blot PH 4 () 5% 3 [RUH s H A5 6 R
J6 GUS §& 44, Northern blot iF B , #M i 3L R widA 17y
UK A AR KO b o RAT AN PR i A% L
B ERIE R A BA R A E

1 1988 4F Hinchee 45" jt45 45—k % 3L [F K
TSk, KT BHE AL AR UG TR (HAE N
I LR AL RIME VR 2 — , R it te %1k
FORAMRAG . TERE B % 3 K 5 5 Rl 38 5% 3%
TR IE IR R 5 8 FL P E AT 2586 L R B
CEA PR B H B PR % i AR Oard
VO SR M A DR AR 45 WK RS 10 2 58 I
RAEFTR Z MR 5 8L FaE PRI IT & B R U Bk
i bar F[H 58 81T A, Kubo' 7 2546 5 4 7
U U A G CP4 — EPSPS (5 — J5 B PN i 1k
—FERIIR -3 — BRIR G W) R LR S A gk
I3, RIMAEZ A JG A8 CPA — EPSPS A
REME AR 1B (L IR TE A DI Re 0 2 11, T HL4% 38
JERIR LR AR Z 5w, P IL, A 2 ZE5% AP
FRR e NEibti (s S =l WPt (e s Wel v Sy S i
BoiE .

ABFFE R} Song 21 ARG HYEL AD ~ CCS
e HR A IR B I K Gk &R WA CGS - ZG11 (1) T,
T, F Ty FEATAGIN , DA FE PR IKSF | 4 s K7 L B K
AT E AR R A S I, A H LR AR E
JE B ERRE M. I, R CGS - ZG11 5254
YRR R R GG S5 S i 4258, M4 G
FRUEATHrF AL | B ARIEIR 3BT e 25 bk 2, 4]
il R 2R i LR A R R R SRR B
B 5 FE PR K 508 & R B e A

L #t# 577 %

11 #H

¥ AtD - CGS 5K K& ( Glycine max (L) Merr. )
HRA AR CGS - ZG11 ) T, T, [Ty M2 MRl A 57
250, LIS BRI AR 2R P AR CGS - ZG11 A (H L
RESMA S SRHBARISEIETW Fobk R, L
] 5 eV 52K D b4l X sl e o) B AP B e 12,
FLLEAPELT 2014 4 6 7 14 H AR Ut Fiie, 21>
FARFIAE 4 47,471 Sm, 4785 80cm, BREE 45¢m, Hy
PRUEBGA X R CGS - ZG1L 1% T T, | Ty LA S
PR D B DT U R T 120 S H BRI, e
MBEAHERT N TOCRRAL R . F iR Ap R e rp A0l
Bl BV E MR =058 T I R &7 M BRI & o
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PEA L AL R AN A A S (R AR R R [
Flr APl bR vfE NY/T 719. 1 = 719. 3 = 2003 %43 [H
K G IR 2 A A AR #E47
1.2 BREFMMEEE

TEREEE R A CGS - ZG11 L e CGS -
ZG11 5H G5 SRZAEE N REKRERE VY,
BB R IR B 160me/L e i f
WX SR PRAE R Fr b, 7d S5 RS I 18T S
1.3 PCRYE%E

XFHE CGS = ZG11 [ T, ~ Ty, LA K H{E CGS -
ZG11 5455 S8 fF G T PCR %, R
B KL CTAB Jy ikt S UK & L[N 41 DNA, Fil ]
Primer 5.0 511 PCR #5545 .

DBTN F:AGCAATGGTGGAAGAGTAAA

DBTN R:GAGTGTGAGTTTCGAGTATGG

PCR W& Z (20pL) : B4 DNA 1. 0pL,10 x
Buffer 2. OuL, dNTP (10 mmol/L) 2.0uL,DBTN - F
#1 DBTN — R(10pmol/L) 4 1L, DNA B A (5U/
pL)0. 2ul, B ddH,0 13.8uL, PCR SR % H
94°C 7% P4 5min ;94 °C 254 30s,56°C & 14 45s,72°C
FEAH 305,30 MEFR;72°C ZE4H 10min, PCR F=4 ]
1% [ B REHEE IS Fa vk , FH S AMBE IS UG R e IR
1.4 #ZFE= PCR &M

FH Trizol it 7| & BB /E CGS - ZG11 T, ~ T,
FERRAS 2020 RNA, LLEL RNA R #8EAR , 4% TransGene
(At 2N E W H AR A R F]) B e sk il f & i
W5 ik A0 R 5 A — 5% <DNA, 540/ 4 DBTN
—F 1 DBTN - R, PCR F2 /5 4 : 94°C i 45 ¥k 5Smin;
94°C 7544 30s,58°C &2 11 30s,72°C #Efifi 30s,30 4~
Wi Ja 72°C i i 10min, DL CYP2 N 2 A,
I PR HE AR U B 45 B S A4 R CYP2 ) PCR
P —3. PCR =¥ 1% BB IR G L i
TRAGI
1.5 Southern blot #&iM

Al CTAB 3" 57 B 5% 3% K & /R CGS -
ZG11 T, 41 DNA, i Xba 1 Dra 1 F1 Hind T4y
FIPEATEGEY), SR S5 HEAT 4l fb e FL Uk o SR A Tur-
boBlotter kit ( Whatman ) ¥ %% DNA & J& ¥ I ( Amer-
sham Hybond™ — N™) 4 J& o Bk 7 48 SMT F AT
BHNEHE SRS TGS AT TSRS AR 3E , B
R & DIG High Prime DNA Labeling and Detection
Stater Kit I1&77 & (75 E Roche 24 w]) BEH] 5 47
Je TG AAGTIN 45 DNA £85I, LABTRL pG-
PTV — BAR - DCGS ( f L) f6.41] MIGAL Galilee $ A
Hil> Rachel Amir 181 28 ) Fy 4 , A F§ DIG DNA

PCR #1050 & (MyLab #b 5 2 2238 K U R 51)) 1F
1Mo
1.6 Western blot # il

FEREPR AP A CGS - ZG11 Ay AFRL 28 IR A
RIEITINE o, A S 22 vh i ( 10mmol/T. Tris —
HCI1,50mmol/L EDTA ,300mmol/L JE## 100mmol/L
PMSF) $2 BCE 2 H; B VS 15pl #6497 12, 5%
SDS - PAGE Hiyk 43 & ; & H] Bio — Rad 23w 42 7 1Y
MINI - BLOT H3 %% 430CH5 25 11 5% 2= PVDF Ji (GE)
I, #4F Western blot #3012 | —470k AtD - CGS $i,
IME (1: 1000) , —Hi A itEmERREERE bR ICH A 22
(AP -A,0.5mg/mL,Sigma) , F &4 NBT(330ug/
mL) F1 BCIP(165 wg/mL) IC4) 1) 2% ik (100mmol /L
Tris - HC1 pH 9.5,100mmol/L. NaCl) i {4,
1.7 SERIENE

PR GAPR TS, R T SR IOK i AL B, R R Rk
WORH (35 4 ( Agilent 1100 ) HEAT 22 2k R 3 I 5E .
FEZLAME1E 73 Hr A% ( Bruker, MATRIX — 1) 2 #
HH SN
L8 RZERRZHERAE

RELSEA WK, X e CGS - ZG11 Al 5L
5 GASTHG ) F o MPRLEAT BURE , i 4 2R 2
AR IR

2 HREAH

2.1 HERKXEKRZRFIE CGS -ZG11 FEFEFn
BEREESHT

2.1.1 mhEAREETER  KEBEGHLT R
H SR T bar FEPRAE N T EARIC , AT 38 2o 5 i Jjl v 4K
Y e BHPERE FE IR VR . W% AtD — CGS FER K
fF CGS —ZG11 [y T, T, [T AAHN H 574 7T BB
JBEVRIR, R B A DTA AR R B BB R, 25 A
KA AZ 2], S PR, 2R A B R ok D)
T B(E 1),

; L\-T\.
"‘}-‘ .

BFA AR Wild type plants R R Transenjc plants -
1 ¥ AD -CGS KEH1E
CGS -ZG11 BE B s
Fig.1 Glyphosate resistance ofAtD — CGS
transgenic soybean Zhongzuo CGS - ZG11
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2.1.2 PCR #= Southern blot #& %4 £  FRELH/E
CGS -ZG11 1y T, ~ Ty i 5E K 2H DNA #47 PCR £
D, B 2 JT AR Y, 12k 3 AU B A bR A T 4 1
th 412bp 1 DNA B, ARFEAAE AR N A B3 AT
far &y , W HMNJREE A AtD — CGS 45 3 56 FL R
TR CGS - ZG11 WriffasE sl . ik — B e
HINIE KL DR B G IE O, WA SR T FE AR SR AT
Southern blot 61, % I 4% ik PR PR (9 il D10 7 40 1 1
PRERASZ5 (L 3) , Uk B AR JE R AeD — CGS D) HR
IR ARG 2R T EH A,

412bp

VE:M:DIL2000 Marker;1: Fi{f CGS - ZG11 Tg #EFk;
2.1 CGS - ZG11 T, #ikk;3 . H4E CGS - ZG11 Ty #ikk;
4 OB FH PR M55 - B B4 56 25 A X B
Note : M :DL2000 Marker; 1:T, generation plants of transgenic soybean;
2T, generation plants of transgenic soybean;
3.Tg generation plants of transgenic soybean;

4 .Plasmid control; 5 :Zigongdongdou; 6: Blank control
B2 %k AtD - CGS KEH{E CGS -ZG11
T, - Ty fCHEREY PCR #2145 R
Fig.2 PCR of AtD — CGS transgenic soybean
Zhongzuo CGS -ZG11 at T, — T; generations

R Root

AtD-CGS

CrP2

—
o
o
g

I Leaf

AtD-CGS

CYP2

23.0

9.4

6.6

4.4

2.3
2.0

T M H R AR IR DNA S3Fs bRl 1051 Rox B
2:Xba 1 {01453 : Dra 1 RGO
4 Hind TLEGYI1055 : BAMEXT IR
Note : DIG — labeled DNA Molecular Weight Marker 11;
1:Plasmid control; 2:Xba | digested product;
3.Dra | digested product;4:Hind Il
digested product; 5 :Negative control
E3 % AD -CGS XEH{E CGS -ZGl11
T, ##kAY Southern blot &l 45 &R
Fig.3 Southern blot of T, plants of AtD — CGS
transgenic soybean Zhongzuo CGS - ZG11

2.1.3 BAREHFKF LG EAEL KA
gL PCR JFERIN T (T, A1 Ty F BRI R AR
CGS —ZG11 M 25 M- Frkrhirh H By AtD - CGS
MNSIEEH CYP2 Rk, B 4 BoR, £ K GHf
B SMESEERE AtD - CGS FRE 3Rk, HAE Tg T,

= Stem

AtD-CGS

CrP2

—
o
o
'y

FFHE Seed

AtD-CGS

T 1 BRI ( B 514 ) 52: T I CGS - ZG11;3 T, *iff CGS - ZG11;4. Ty HifE CGS - ZG11
Note: 1 ; Negative control(ZGDD) ; 2: T pants of Zhongzuo CGS - ZGl11;
3. T, plants of Zhongzuo CGS —ZG11;4 ;T plants of Zhongzuo CGS - ZG11
4 BHEEKXREHE CGS-ZG11 T, - T, BHR.ZE HFFFH A AD - CGS B)+EE RT -PCR S5 R
Fig.4 Semi - quantitative RT — PCR of AtD — CGS in root, stem, leaves and seeds of
T, — T plants of transgenic soybean Zhongzuo CGS - ZG11
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Fag sl HAEMR 2K i SNBSS AeD - CGS
T%%K?L%‘z; ARARE = XE LIRS o
2.1.4 BOARAEHELREEOEKRERL Wit
FEPIRERE A CGS - ZG11 Ty JlkFRL 52 UE B
Jit, F| F Western blot Xf H fyJEH AtD — CGS )ik
HATAI

55kD
43 kD

TE:1:Tg HPAE CCS - ZG11 2 PIMEXT IR ( A 5T4 &) 5
3:CGS BAMEST I (G AD - CGS By JFAZ R IR ERIAR pB 21) 5
4:CGS XTI (&4 AD - CGS [ JFER%FIA AR pB 21)
Note:1:Tg of Zhongzuo CGS -ZG11;
2. Negative control (ZGDD) ; 3:CGS Negative control
( Prokaryotic expression vector without AtD — CGS) ;

4. CGS Positive control ( Prokaryotic expression vector with AtD — CGS)
5 T, BERKXEZHE CGS -ZG11 i #hFhF
AtD - CGS ZE H Western blot #& il 45
Fig.5 Western blot of mature seeds of T,
plants of transgenic soybean Zhongzuo CGS - ZG11

MIELS ol LUF H % AR R R FE R X 18 (35 A
AtD - CGS PR AR 244 pB 21) AR B 115 43 -

55 kD Z Al 44 28 4501 , T AR S AL AEL PR B0 A ke I A%
S5l , RUTH B IER AD - CGS 12 Bk F LA
FEFRIE,
2.1.5 #HARMKZE P CCS-ZGI1 84 3B R BKR A
= XEEHEI KGR CGS - ZG11 % 4E 3 A AR
FNFGALAZ R LR A 5744 G BUAKPRL ) S B 2R
w1 {ﬂ"ano U@% 1 AT LR ), e R S AR
CGS -ZG11 i#4L 3 MR 2R & E ¥ A ot
Eﬁﬁigj]n(P <0.05), H/E CGS - ZG11 v i
AR N AR A T T 15 %, U
ABMWIEE 4D - CGS Refg 4 & K G B = R &%
o Te ~ Ty HRZMR & AR, Won H AR AD -
CGS Al it fERIA .
2.2 SESRBRERXKEEREMMTEMNERE
2.2.1 HhEFRBEETLER N AD - CGS K
RS HE CGS - ZG11 545 5 SryZesc el
TR VR IR, ARPUEAE AR B H AR B A, AR
R B, BB OR ZE R, BUPERE AR U TS 8.
Ak
2.2.2 oy ERAER RIEERFRGUEM PCR A
MZR (K 6) , TE5 D - CGS AR K 2P
CGS -ZG11 571G 5 S a2 Ja e w15 28 h
f CGS14J890 . HE CGS14J892 %52 H 1y 3L Ar -
DCGS Rk o

1 T, -T, EEEKXREHIE CGS -ZG1l MARZERMNHP LS EBRSENEER
Table 1 Total amino acid content in mature dry seeds of wild — type Zigongdongdou ( ZGDD)
and T, — T plants of transgenic soybean Zhongzuo CGS - ZG11/ ( pmol/g)

T, FI{E CCS - ZG11

T, fE CGS - ZG11 Ty H1E CGS - ZG11

Arﬁf%ﬁi d sz'_é]%)ﬂ T of Zhongzuo T, of Zhongzuo Ty of Zhongzuo
CGS - ZGl11 CGS -7Gl11 CGS -ZGl11
KRG Asp  277.84 +10.08b 307.3 +8.66a 296.57 +£8.30a 298.54 +5.19a
WL Thr 99.47 £3.61b 109.32 +2.91a 105.03 +2.68a 105.43 +1.70a
225318 Ser 130.31 +4.73b 139.08 +3.48a 132.95 +3.83ab 131.99 +1.91ab
BEIR Glu 412.8 +14.97b 449.11 +14.32a 431.89 +12.03ab 435.62 £8.96ab
H&R Gly 207.71 +7.53¢ 234.78 +£5.63a 226.47 £5.31ab 223.32 +3.40b
AR Ala 186.21 +6.75d 200.94 +£3.91a 195.50 +5.02ab 195.42 +2.63abe
AR Cys 21.11 £5.69a 24.89 +0.6la 23.95 +1.55a 23.90 £0.25a
Hi%1R Val 55.49 £2.43b 92.15 +22.69a 76.46 +9.93ab 89.90 £0.91a
HEEPR Met 16.71 +0.80b 25.03 +0.40a 24.58 +1.47a 24.62 £0.41a
FERER e 107.80 £5.53b 120. 11 +2.86a 116.93 +3. 16a 117.23 £2.00a
SRR Leuw  205.58 £12.93Db 230.48 +5.87a 224.51 +£5.66a 225.47 +3.81a
B& AR Tyr 64.45 +5.11b 72.16 +1.0la 69.23 +2.59ab 69.06 +1.06ab
FRINERR Phe  10.89 +0.64b 12.11 £0.31a 11.75 £0.32a 11.70 £0.22a
IR Lys 146.62 +1.03b 161.52 +3.73a 156.16 £3.91a 156.04 +2.59a
&R His 62.95 +4.24a 64.59 +1.82a 63.00 +1.44a 62.99 +1.00a
KEER Arg 178.26 £12.00a 180.45 +4.19a 175.49 +£5.95a 177.23 +3.47a
&R Pro  225.17 £16.60a 219.83 +2.73a 210.37 £7.27a 212.21 +£3.28a

VE R R TR0 5 RS [R) 7 B R AL B 0] A7 1 2522 57 (P < 0..05)

Note : Values within a line followed by different letter mean significant difference at 0. 05 level
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7 :1:pGPTV - Bar — DCGS Jiiki;2 -8 : /[ CGS14J890,
Fi/E CGS14J892 , FifE CGS14J893 , FhfE CGS14]894 ,
Fi/E CGS14J895 , FifE CGS14J897 , FhfE CGS14]898 ;

9: [ Ui& ;10475 5 5 ;11:DI2000 marker
Note:1:pGPTV — Bar — DCGS plasmid; 2 - 8 : Zhongzuo CGS14J890,
Zhongzuo CGS14]J892 ,Zhongzuo CGS14J893 ,Zhongzuo CGS14]J894 ,
Zhongzuo CGS14]J895 ,Zhongzuo CGS14]J897 ,Zhongzuo CGS14]J898 ;

9.ZGDD; 10:Shidou 5; 11.:DL2000 marker
6 ¥ AD-CGS KEHF{ECGS-2ZG11 5
AESSHEXHAWPCREWER
Fig.6 PCR tests of plants derived from
the cross of AtD — CGS transgenic
soybean Zhongzuo CGS - ZG11 and Shidou 5

2.2.3 REMIKR gk BRIEEE iR EE

TR R FUE FI AR 7, R A % B R K W/ CGS
-ZG11 54755 S G F oMk, X Bk b
BHY AR LRI TR, 5 REA LG F
HOFY REN R S0 N R /S YA SN R /S T G SR A s |
INHTE 65.9 ~T4.8 em 23 ~43.5 4~ 57.1 ~150.4 g
51.1~113.4 4~ 20.3~23.1 g Z[a] (F2), H,
F CGS14J898 y= i fe T X A ML AN LR 12,

2.2.4 o IR G A AE CGS -
ZG11 5455 ST M F o Mk HEAR
AL 45. 7% ~47. 5% Z [8], & F % B A 3 G
12 MG Wi & R AE 17. 7% ~19. 1% 2 [, 5 %} B8 5
FPAHIE (£3) o NE3 ATLLEH, 2R RPEEA
R & B A 5 5 BER (P <0.05) , Pi A 7%
LI HANE LR AD - CGS 1 B &R & e
PRI

x2 HERREHRIECGCS-ZG1l 5HES SEXERHRZHERAESER
Table 2 Agronomic traits of transgenic lines derived from the cross between
transgenic line Zhongzuo CGS —ZG11 and an elite cultivar Shidou 5

JEE e
Height of the ~ Node number
bottom pod/em  of main stem

KR i i
. . Growth .
Soybean line period/d Plant height/cm

EsE SIE e iy %4
Branches of
main stem

BRI R oL R i
Pods per Seeds per Seed weight 100 - seed Yield
plant plant per plant/g weight/g /(kg/hm?)

CGS 14J890
CGS 14J892
CGS 14)893
CGS 14J89%4
CGS 14J895
CGS14J897
CGS 14J898
BE 12 IR D)
Jidou 12 (CK)

120+1.22a  65.9+7.50a 21.0%2.74a 17.2£2.65ab 2.6 £0.69ab 27.5+6.96cd 51.8+16.2¢ 5.71+1.79d 20.30+0.51b 1588.97 +153.73d
118 £1.87a  74.8+7.88a 20.6+4.90a 18.9x1.96a 2.4=+1.33ab 28.7 +8.12bcd 66.9 +16.2bc 9.89 £3.85¢cd 20.50 £0.42b 1 800.09 +237.50cd
118 +1.09a 69.0x11.42a 16.9+2.33ab 17.1£3.38ab 3.5+1.43a
119+£1.09a  69.1+9.44a 20.1+4.53a 18.6+2.27ab 2.8 +1.03ab 34.1£6.64abc 80.1+18.5b 13.55+3.13ab 21.90 £0.50ab 2 133.44 +104.35ab
119+1.4la  71.6+2.75a 19.4+3.23ab 19.8+0.78a 1.7+0.94b  23.0£4.69d 51.1+10.3c 8.12+1.64cd 20.90+0.38b 1666.75+97.78cd
120 £2.16a  66.4+15.1a 17.6+2.87ab 19.0+3.80a 3.1x1.37a
117 £1.78ab  73.9£9.29a  15.8 £4.46b 18.6+2.54ab 3.3 +1.33a  43.5+13.0a 113.4+41.7a 15.04 +£5.54a 23.10%0.15a

38.4+10.1ab 80.3 +24.4b 11.22 +3.41bc 20.40£0.27b 2 192.70 +113.48ab

32.6 +11.6bcd 77.0 £25.6bc 10.63 £3.53bc 21.10£0.18b 1 955.65 +82.42bc
2 444.57 +89.83a

115+1.47b  74.5+1.15a 15.6+2.92b 15.7+0.62b 2.9+0.15ab  43.3+2.7a 89.8+2.80ab 15.30+3.76a 21.80+2.49ab 2 211.22 +263.10ab

T R RSB G /NS FREFOR AL BRI 83 22 5% (P <0.05) . A

Note : Values within a column with different lowercase letters are significantly different at 0. 05 level. Same as below

x3 HEEAEFECGS-ZGIl 5RE5 SH#LXERMRRSNER
Table 3 Quality traits of soybean lines derived from the cross between transgenic
line Zhongzuo CGS —ZG11 and an elite cultivar Shidou 5

KREHR itk =i HLAR I &5 HAMR G B
Soybean line Crude protein content/ % Crude oil content/% Methionine content/ ( umol/g)
CGS 14]J890 47.10 £0.22ab 17.69 £0.15¢ 22.13 £3.35ab
CGS 14)892 45.75 +0.28¢ 18.90 +£0.49a 22.33 +0.13a
CGS 14J893 47.09 +0.41ab 19.07 £0. 18a 22.47 £0.201a
CGS 14])894 47.46 £0.48a 18.44 +0.19b 22.00 £0.07b
CGS 14J895 47.23 +0.25ab 18.37 £0.28b 19.72 £0.40c¢
CGS 14]897 46.87 +0.23b 18.29 +0.21b 21.73 +0.20b
CGS 14])898 47.11 +£0.32ab 18.16 +£0.45b 18.98 +0.13¢

fus sy 41.08 £0.26d 19.38 +0.35a 17.64 £0.20d

L 12O ) 42.9 +0.24d 18.2 +0.32b 17.91 £0.34d

Jidou 12( CK)

3 9T

R EAPHL b R SRR B AR o B SN2
KREHEER 1.3% " LT WHO A A5 A
GRARBRGREEEHA 3. 5% WEFEEREP . %
M E M TR S KU B AR &2, RN

Gl . JTAEARAITIFE T, AW AR AR & TR
PIh S HMERR S ENARTRE . ALRE
Song 25" AtD — CGS FEPEE AR E 153 5 E
SRR LA E HE CGS - ZG11, 3iF B FI) B 4% L ]
FARE RS BEER & R ATATH, MR b
B FEHE T R A 5 AR
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ABFFENF Song 45 AT Y AD - CGS 3£
B R A G E CGS - ZG11 A7t fa e 4y
Br, uEBZ H 5L AtD - CGS e 4 3 K G5 4
i, HLAE Tg (T, ATy A b T DL IE 8 Foe b 3=
% ;Southern blot 45 F-FE 0] {E#E R N K & /E CGS
- ZG11 i AREIE R DL s DUE X /7 76 RT - PCR
1 Western blot 2558 7~ , H LR AtD — CGS 1855
SEANEIRZKOT B AR 2R3 5 R ASORAH €8 335 12 0 o 2
AR R P E CGS - ZG11 kPR B IR &
IR TR, HAE T, T, F Ty A& A
g, PB4 ER ,AD - CGS FER B A A 53
g, HIEE R Re g e e il MRk , R & A SN
FHHRERGUIBRERS

FER P IR AN Z LT 54, 8 32 PR 5
(R, (] — S DRl AN )3 A2 5 T IR A AN ] o
FHAEP TR, R ISTE s P SR K H A&
R, REAFMRIEFE(EL - ET) 300 3% 21
SRR . PG, FEAR RSB AL T S I E
FEPRI IR TS5 22 5 38 1 R e M o Ao A S R M ) )
FHIRARAT LB o AN AN &1 5 L PR A 2458 e AR
HiffE CGS14J890 b b iy 2Rk Fast 215 Ol , & 81
HIWFEE AtD - CGS Fr 243854 & i A Pk Sk Fa e &
ik, WA AD — CGS 7E R R R 5T R [Rl (4
N RIS RRE L R IA

A 5T H T W 3 3k 214k & pGPTV - Bar -
DCGS, FEZ H M b &4 Fp 745 7% 5 81 7 Legumin
B4 %) 8l T J& T HEREE 5L I 43 B AR AR 1
HAF T4 S 2K . AWFSEE 3 20 #r AD
- CGS F=HTEHFIE CGS - ZG11 A A 41 2111 4% s 1
B, R IR L TR R G AR MR R AiD — CGS B[R i
IR ARG B AR AR HAD AR A 20k ARG, i —
HAIEH Legumin B4 J5 8 7 AT IR R 9 41 2L % 18 45
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