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High Efficient Plant Expression Vector with HSSP Gene and Transformation in-

to Soybean
LI Xing-long ,HUO Jian-ling, PANG Tian, BAI Xi

( College of Life Science of Northeast Agricultural University , Harbin 150030, China)

Abstract: Lack of sulfur amino acids limited the nutritional value and commercial value of soybeans. In order to improve the
sulfur amino acid content, increase nutritional value of soybeans, this study was designed and synthesized artificially high sul-
fur amino acid storage protein gene ( HSSP) and transformed into soybeans. The plant expression vector pTFGS was construc-
ted with efficient plant expression vector pTF101. 1 skeleton, via Agrobacterium mediated transformation of soybean varieties
Dongnong 50, detected 16 transgenic soybeans by PCR and strip, conversion efficiency was 1. 94%. Transgenic lines GSDL5
were tissue-specific analysis showed that, HSSP gene overexpressed in seeds, while only trace expression in other tissue sites.
PCR method using the connector lines GSDLS5 genomic sequences flanking the insertion site for cloning, obtained with soybean
genome sequence flanking sequences matching 436 bp, HSSP gene is inserted into a non-coding region of chromosome 2. This

study got a clear genetic background, and only in soybean seeds overexpressing HSSP transgenic lines GSDLS.

Keywords: Soybean; Sulfur-containing amino acids; Agrobacterium-mediated transformation
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SCHT A AR W I Je T B8 i, ] SDS 12 4 B ik
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A bar FEK By 3E . R RT-PCR J7 i 46 il
HSSP B FE S FE KR R+ 25 i 3RaA

HSSP JE A PCR i il 51y F¢ 51) #0152 v 2% AF
LU

Sense; CAGGGTCTCGCTTCAC, Anti-sense: GT-
CATAGCCATAGGGTTG, Jz v 45 1F 94°C 10 min;
94°C 30 s,58°C 30 s,72°C 20 s,30 PMFE¥H;72C
10 min,

bar % [F 32 4% 45 46 M = B8 QuickStixTMKit for
PAT/bar Cotton Leaf & Seed 1JiHH 45,
1.4 BRERAXTEEFREABANLASMERFTISH

Tk

K SDS AR MU FE R K 7 FE [ 4 DNA
FRAGIPENVIEG Dra 1 XPEEPRIZH DNA #6457 58 2R,
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L1405 Ry 51 ¥y, #E47 SCIE S — R 9 1. DL — ¢
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NPT
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94°C 1B & 25 5,67°C LA 3 min 20 PMEFF ;67°C LK 4E
{1 7 min,
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Table 1 Primer sequence of cassette PCR
CIE/EA S GlL el
Primer Primer sequence
w5 AP1 GTAATACGACTCACTATAGGGC

ACTATAGGGCACGCGTGGT
CTGCACCATCGTCAACCACTACAT
AGCCTGAATGGCGAATGCTA

General primer AP2
T-DNA RB %514 L1405
T-DNA RB end primer 1209

2 HFRESH

2.1 EYRIEH M pTFGS 19

R pTRGS My 3% UL 1. JH Hind T A1
EcoR T XU Y] B kL pBGM, [B] 45 73 ¥ 5 243 000 bp
i) Pgy2-HSSP-Tnos F B¢, H Hind M Fl EcoR 1 X{fiff
Yok pTF101. 1, [N 4352499 000 bp £k
B, BEHRIG B TR pTRGS (&1 2) o HEZH JFORLH]
Kpn 1 Bl V) %55 , 15 829 4.1 kb Fr Bt; Xba 1 Al
Sac 1 WU U1 4 %, 15 5] 29 700 bp J Bt; Hind 11
Xba 1 WEGYISEE AF3N20 2 kb B, R W] pTFGS #4)
HIER (B 3) o R Rk b 5 4L Bk pTFGS 7%
ALRFFE EHAL05 (&1 4) .

RB/R25 wusE
1 Seal ()
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Hind ITI(8715) \\\ |

EcoRV (3045) ~_ Pst [ (8707) N\ |

Xhol I (7948) —__

Sal I (7534) —__

Pvull (7307) ————_
Kpnl (7289) — T bar ORF

__— Notl (2415)

TS NotI (3705)

32)
| AvaL. 1 40301

o] T

Pl (8707) ~_

Hindlll (8715) — _

NBel 1 (5703)
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1 pTFGS R EiL
Fig. 1 The map of pTFGS
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M1 ;:DL15000 Marker;1:Kpn 1 BaHGY] pTFGS ki, 2:Xba 1

M :DL15000 Marker; 1;Hind 11 il EcoR 1 XLE4) pTFI01. 1 Fil Sac 1 WAEY) pTFGS FOkL, 3 : Hind AN Xba T XUAGY) pTFGS
AR ;2 Hind T EcoR 1 XUAGY] pBGM JBUKL; 3: Hind NN EcoR JiThL
I X fiEY) pTFGS #fk M1 :DLI5000 Marker; 1:Single digestion of pTFGS vector by
M: DL15000 Marker; 1:Double digestion of pTF101. 1 vector Kpn 1 ;2 :Double digestion of pTFGS vector by Xba [ and Sac I ; 3:
by Hind T and EcoR I ;2: Double digestion of pBGM vector by Double digestion of pTFGS vector by Hind 1l and Xba I .
Hind Il and EcoR I ; 3:Double digestion of pTFGS vector by Hind B 3 pTFGS RHEFTIEE
Il and EcoR T . Fig. 3 Restriction enzyme digestion of pTFGS plasmid

2 pTFGS & ## (Hind 15 EcoRV N EEY])
Fig. 2 Constructing of pTFGS plasmid
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M:2000 marker; ©:FHIEFRL; 2 /KX 3 ~ 11 AR ALARFFIARE
M :DI2000 Marker; 1 :positive control with pTFGS as template ;2 : negative control with distill deionized water as tem-

plate; 3-11 ;the PCR amplification product of transforming Agrobacterium with pTFGS.

4 RHFE PCR EXE
Fig. 4 PCR identification of Agrobacterium

2.2 % HSSP EEKXEHEF BEIH PCR F1 bar BEPRHAATA I 2 BHMERY T, AR R
R PR TR A S0 T3 726 4>, 3jedt HSSP 16 BR(1815,6) ,PCR SEE RYHALCR N 1. 94%

1sd J1#880S0 F CCFnratiimy 3 e
bR 154 1 529050 : —
AL et Lok ey 38 ' - % — i =1
PHTETEIR 150 iJ PEOUS - o

77 DN50 Sy I AE AR AT IR 5 1 O bt Aa bk
The test strip below is negative control plants of DN50; the test strip above is transgenic soybean.
5 PUHEERE bar BEEXKERNME R
Fig. 5 The test strip results of bar gene
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M DL2000 Marker; 1 ; BH: SRS B8 52 < BAMEAEBR XS B3 . KX HR 54 ~19:GSDL 1 ~ 16,

M:DI2000 Marker; 1 ;Positive control with pTFGS as template; 2 : Negative control with Non-transgenic receptor as

template ;3 ; Negative control with distill deionized water as template; 4-19 ; Transgenic lines 1-16.
B 6 EaIEEskR HSSP EE PCR /&% R
Fig. 6 PCR of part transgenic plants for HSSP

2.3 HEFEKXET HSSP EEALHRERIES

BEMLIEH— Kk RT-PCR FHYEAE#R GSDLS, BEAT
HSSP 5 [N 20 UKy 5 PR Rk A, 45 5% {7 - HSSP
SERAERG SE K GSDLS (4R 25 b 57 S 4R
AARFIREEE R RIR , (R AR 7 i 25 5 U 2
T HEHL(ET),

wmooM % 7 E3
Root Leaf Stem Seed  Pod

HSSPH:A

7 HEEKET HSSP ZEEARERH
Fi% RT-PCR # il 45 R
Fig. 7 HSSP tissue-specific gene expression by
RT-PCR of transgenic plants

2.4 % HSSP E[F AT GSDL5 £ E HEN AL S M

R

PR HUEL 2L K T GSDLS 1y &t Al 46 DNA, H
Dra 1 #475¢ 2RV, 7% #; adpator i GSDLS J K 21
DNA SCJE. UL AP1/L1405 5|9y, #1730 —4
PG, LA —% PCR 4734 7 ¥ Wit , AP2/1.209
R, HEAT AR AR AR B K 2 500 bp B —F%
W(E9) . & % PCR =4y [l , M, 0745
135510 bp JF51, 2 BRI T 25 5% H 1 T-DNA #5453
J¥:%51 (436 ~ 510 bp) J5 , $£38 Phytozome ¥4 %2 , Xf

Glycine max Wm82. a2. v1 H:[K 4 % ¥E ¥k 47 BLASTN
R, FERERWMIZITFH 5 2 5P AK 9 312 680 ~
9 313 070 bpPtiiL, VT ALik 3] 100% , I H A 7% 3 g
IR X e, B T T-DNA XA AE] T KE 2 53y
AL LAY 9 313 070 bp &b, 3 A7 45 5 B Al
DIRe £ A P51

2000

1000

750
500

250

100

M:DI2000 Marker; 1; % PCR, 51¥%} AP2/1209;2. —%
PCR, 3| 4%} AP1/L1405,
M: DI2000 Marker; 1:Secondry PCR, primers AP2 / 1209;
2. The first PCR, primers AP1 / L1405.
B8 GSDL5 HEFEAXELN PCR &lER
Fig. 8 Results by nested PCR of GSDL5 genomic library

5,000, 000 To, 000, 000 15,000,000 20,000,000

25,000,000 30,000, 000 35,000,000 40,000,0

SRS

E 9,312 500 312 625

P TN .Y
S o] - sz wiws 69 g, | &
312,150 DETTX 9313 00

Talue = 01

e
your.seq BLAST Chro2 feature1 [e-Value = 0]

B9 35S F3hF LifE Blast FHTER

Fig. 9 Blast analysis results of 35S promoter upstream
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LB RB
3300bp
0 48.6M

CHr02 931307bp

10 T-DNA ENREE
Fig. 10 Schematic of T-DNA insertion
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7R T-DNA $fi A 8| 5 LA fA 199 313 070 bp, 5%
510 9 43 BT X BIF 5 A5 6 PR A 4 A o> 2L, B
HIH A A T RN A SCOE Y iR B3
A LT PCR 4 o {4k 5 B 4 R | tail-PCR | X [
PCR .3k PCR %5, #xF T HoAth Jr vk, A H 4% 3k
PCR A5G S 7 51 , 38 TF T BRI A B H & ki
U PRV, R E T (Bl ATk PCR J7
P HIHEAT A3 AT R R 3 AT s (1) B
FHMABRNG B 220519; (2) il 17
T30 PCR, i 4 B 0 A 5 (3) R R 45 s — HL
LRG| Y i S A AR Y PCR = i A7y, I
FERI MR R 5. FEARDFTE I, A EE SCE T
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FERR, AT WAk PCR k& —Rh bt oy (517 B
HERR 1) 55 7 51 3 AT 5 1% o

AWFFELAEAR pTF 101, 1 #5481 @ AE 3=
IKEAR pTRGS, R FHAFF A 0k e AL K A AR
4 50, AR IL AR S 16tk IL P A AL ROR Ky
1.94% , X3 K Tk R GSDLS 47 4 415 R
PESM BT, 45 SR B, HSSP HE[F AL Fh 1 B i 35,
AL E AR AU i # ik, R AL PCR
JrEXF Rk Z GSDLS 3[R 41 4 A A7 o5 00 3L % 5] k4 7
ok, PR 5 KRG I F A P AL EL R 436 bp M3 7
51, HSSP SERHG A 2 5 Yt iR JE R AR it X, 28
WF9E, 345 T 8L 75 SRR G, A FE R B R0 7 i
R IE HSSP W HL Bk 52 GSDLS

HHT A IR, AW C 5% Bk pTFGS Byt Al
PEUEAT T PCR, RT-PCR Kl L & 35S J&5 31 L JiF

SR B o3 b, 3R A 1 e LN AL AR, 0 T ik — 20
€ HSSP D PEAe B R 21 v e A D0 S 75 DL
FIHE DR D) 68, 5 Xt it 2 % 5 (Xl Bh 47 Southern
Blot #3i0 Jz ELISA 35 1 JFUe sEAGIN . [F] I, 2% 5%
SRR T K B, IR R AU T S R
BT B E BN DR, O ARAG 2 i
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