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Abstract

Soybean [Glycine max (L.) Merr.] is recognized as one of the plants which is very difficult to be
transformed. Agrobacterium-mediated transformation method is the most commonly used me-
thod in soybean transformation. However, it results in a relatively lower transformation rate. In
this study, in planta transformation was used to introduce thermal resistance gene (BnTR1) into
soybean. The experiment process was through seed germination, wounds making, Agrobacterium
infection and new buds induced afterwards. Finally 100 mg/L PPT (glufosinate) was used for
screening resistant plantlets. Through this method, we successfully introduced plasmid pc3301-
121-BnTR1 into soybean and got resistant plantlets. With approval of PCR detection, six TO trans-
genic plants harboring BnTR1 were obtained with a transformation rate of 4.96%.
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R

KERAMNKBAEILKENZ —, RITEBNC KGR KEREE L HRE AR, E-.EWKEL
RBRAGIRIK . ALK BRI ALK B TR Th e R (BnTR) A KE, BAEHBRKEMTFH
R GOflE. RFERE. BEFFEME, REH100 mg/LAWPPT(E T B WS btk . @itz
T EER IR pc3301-121-Bn TR1F R K & 4, ZPCREGI , L3R 78 6 B TOAR A 4B AR, B EEN4.96% .

XeEia

1. 5l8

K5 [Glycine max (L.) Merr.J/& 4t A E B &R A RMEMEY 2 —[1]. @ — N sE ik &
AURT DA K S5 1 A= W5 AN Dy i 25 DR 2H 27 ORI 9, 38 W] DACSGRE RS2 1 il o2 SEBAR ZMEIR I B R [2]
JE A ORL 25 5 2F o AR AL AR [3]. BG40 M B R 1S 72 (4] RJEE AR AT B (Agrobacterium  tumefaciens) /3
T-DNA 3N K EZ AR AT 1[5 BA S 4l B 5715 [6] 55 7715 5 B DI R A5 4 5 TR R o MR e AR T 2 A2
2 BT 2 AR AR R TR, TR IR[7]. ROK[8]. JKAE[9]. MHME[L0]H I IhiE . TEK
SARME A, EERUTFHAIMER, HRMEAEZE . FAEER1L]. 1205250 0 R 1 2R
m, BEFRHR ST A AL RAR, R BSOS RS, XA IR R R

FE AL #5432 (in planta transformation) & — Fh ] 51 (1 FE JE R F A, & Ak e 2 55 3 AR AR A [X 1) 2
AN it B AH SURT A o s 25 T B ik BRE M CE AR T AR B AOIRAS T A0 [12], SR AL 3 AR AL s P Tk ik
3 DR . BB NI INRAGVE SR [13] o Z T EAEM T 78 B3R & MR A shRiE[14].
BnTR1(thermal resistance) & VY )11 K% 1 5% 20 4% (1) R HIF [ A AE H 36 A2 i1 =52 v o B 31 (1 Be 4 e A P i A 1)
B, BnTRL ZREAMEA, ZEAA M WEREMI(RINGY), 1EAINEA E3 12 RGNS
P, HAT ORI BnTRL B2 R S NSE ARG fEmi e T, BnTR1 F:[F fe B 42 sta ) 147
TR OGS, AR AE[15]. ARSI E SRS T KRG MEAL T, R BnTRL JEH S
FIRGH, REHEVEL, AREEFRKGEY T Mg TS, FNTIFEE RS RFMEER, A
KPS A 3% E R BT R

2. 5 HE
2.1 BA RS SRR S

BER K EAERR 500k, BARICAN KF KRG R4t . KGFF BBk DH5a, AATH B#itk
EHAL05 $ AR ZELRAF; JF R pc3301-121-BnTRL 72 Hi DU )1 R 2= 5 i 32 4k . RS R AL #6405 v B
MREFRHEE WL 1.

2.2. RIFENMSHAERLAFENE

ZARM RS PRV KSR T, B TEA TR R 4d, THBIFRTH TR /N ZEBRTICZE A
3, BRI FRI 3~5 384 L R 1R N2
RATH IR Y RAITHE I F54E ODggo = 0.8 I, HX 30 mL - 4000 rpm 5.0 5 min; JH 50 mL f3% 775
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M1 H 8, Kl & i RS T AR, DRI IR .

HE G BERLEL AN INE: 353 M2, S H LA K.

U G : A 100 mo/L 1 PPT(HET )X 70 Ak J5 A 20 i = - EAT IR 4K, 3d JEiige, HBY
TIMNEESS PR M fE R, B 2RIk 2 BT M k. PCR A PPT PBHME T .

Fekk: ¥4 PCR BHPETE# 2 L IR H5 7.

2.3. FiEEES FE

KH CTAB 42 BUK T M DNA, PCR #&:. BnTR1 2 51 4/%51: 5-GGATCCATGTCGGATCA
TTTGAGTTTATGTACC-3’,3’-GAGCTCTCAGACTGGTGTTGGGTTGGATATTG-5", Tl K )& >y 861
bp, PCR [ NFEF A 94°C A4 5 min, (94°CA5% 30s, 51°CiE-k 30's, 72°CZEff 1 min)35 AMEFR, 72°C
M 10 min.

3. HREDH
3.1. R{rdskiEs: BnTR1 EEA S EERIRSE

& Bar i 5 H) BnTRL BURLEARIR AT E R B K=, BARRSEI R 1 s, Sefft s
BB AR A BT IR, SR ERIEGOK TR, HIOREEBAE o ORIF IR, fEiR = hdk TR 9%, 257C,
JeJA A 16 h/8 h(day/night), A4 4 d 5 ([ 1A), HTAR T (L1 E 2RI ZE 3504 (1€ 1B), FFHTIATE
W ERRER 3~5 TR 5 7 AR SR DG AT 1 SN S AR Ak N ) o IX I AT v AR S AR,
ALV RPE, AT ARATEAR G PrliE p0r DO EUORER, A0 T s A H A .
AR T B (ODgoo = 0.8) IIAEAS H_E AT R (14 1C), EEMR, TR, WIRRFFIEIEIR. BRI
Table 1. Culture media used for soybean in planta”

# 1 KERHENEPRARNERE
iR B IR
M1 1/2 MS + 3% 9k +1.67 mg/L 6-BA + 0.3%o Silwet77 + 0.1 g/L Cys + 0.158 g/L Na,S,05 + 0.154 g/L DTT + 200 UM AS

M2 1/2 MS + 1.67 mg/L 6-BA + 0.3%o Silwet77

‘MS SRt IRIL, Silwet77 A HLEERTENEAR; 6-BA 6-F4IEIES; Cys EIHEEL:; DTT —RiHEL AS ZBE T &H.

A FTEIR 4 d; B, KERFZEMMZEEMLN, C A TMIALEHEG T D RN EEREHAEFFES; E HAER
BRs F. PPT iRERIAIE AT AELIE

Figure 1. The experimental process of in planta transformation of soybean
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15 VAL IR ZE 15 T M2, FELRIRTA 5 AT AR 215 3 (1] 1D) o 55 Hh I AR 25 R AR R R (4] 1E).

FreE sk B 3 8 5 A 100 mg/L i) PPT (BT )X 704 i AR 2 B i R AT 0P 07 228 ik ¢
(1 1F), 3 d JaMige, M R RICNAPL, WA TR LRI ER bR, &L H PPT ik 3~4 Ik, =
SRR PPT BFE CRERMI Fr, G 3~4 IRITIE T I s il sh ek bk (1] 2), $2E0 35120 DNA
HBEAT PCR M

3.2. KEBSHEHMN PCR &M

ARSEEGEN R P R BBREE LM, GiOHE . RAFER Y. FFAAEZE. PPT I A hitEifik
SRR, SR E A K AR 121 R BUSE =L fr, $2H0 DNA F BnTRL 2 [ 51 #3117 PCR 4731,
DA% BnTRL ZERI R DNA S FE T IR, DL B it DNA ST I 35 -5 BE A4 ok AH ]
(17 861 bp MHRERPESKH (14 3), H 6 BRKG HAMMREIAMIE, #3N 4.96%.

4. ¥1ig

KRG RNNIB A 2 —, RFF AR TR KT A e FH 77, R
FAMK[16]o N TR SFEACBER, FRRTCTE R TR R & Fh ) 3, AHH 78R F —F87 B AR SR B 4k
TiE— R A . RS R TUA AR I T 1) SZARHI S B KPR KT T IR 3
TERBER, RWNAEGKFH W EFm kG s O, ZUIMRERR, B Hy], (Ad e
fo it A 20555 . 2) BRI 4, i B B IR 3 1 4T B VR 11 OD fH, FRATTAIF 72 I 24 ODggo = 0.8 I,
AR B o X T B 0 SR U B B T (R], B VR ) R AN AR P OCEE — 25 . 3) AT
BRI B, BT R ARAT A EAE, 5 TR BB IR Gt (8], BRI, AR 1R (i 57 DA
WL, BT EESR, MARE R P AR E O T &[17]. 4) BN, SZARm &R £ 25

Figure 2. Different resistance of leaves in transformed plantlets under selection of 100 mg/lI PPT
[ 2. #E{LEkr B Xt 100 mg/l PPT BRI T

vt 861 bp

M: DL2000, +: PHMEXTER, —: FAMEXHE, 1, 2, 4: KE4LHR, 3, 5~9: BHMEAEK

Figure 3. PCR detection of BnTR1 gene
[ 3. ¥ BnTR1 £E K SHEMKE) PCR £E
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A ZE FIDIBRANT-15, AEZXABr B BB KRG, BRI IR bR T1%, 5 WIE 5 e Be 2
ERT

GOTEAT KE AR KIS, B, EMINEREEA PRI, b T HLR IR & R IR
LR ECH SR, BEAR T SERRE AR AR 0. HhR, KEERAE LRI R IR, |
DAAS FHE Ly B S Gt K IR I R rh & iR, X SRR R P RE BRI A B, BB R LA
Gy, WBGER . Ba, BASCRIIERE, SKTIEREA N 12088, PCR G 6 FREITERT,
AN 4.96%, FLRAUFN TR 1.5%[18], FARCRE . ASCHR BT ALIE BN T
BnTRL LR, EH] XML A RE. AN EE SR E L E & KSR, NS ET K EH
WS IR T — A5 ST HAR SR -

EE&ME
PR O S
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