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Studies on GAI Transgenic Plants of Hevea brasiliensis

by Particle Bombardment
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Abstract: The vector pBI121 particle, which contains Camv35S promoter, kanamycin resistance gene, GUS

reporter gene and GAI gene, was transfered into the Hevea brasiliensis anther callus by particle bombardment. The

regenerated plantlets were obtained in the subculture media supplemented with kanamycin of 50 mg L*. PCR and
Southern Blotting demonstrated that the GAJ gene was transferred into the H. brasiliensis genome successfully.
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1.1 &t

B B (Hevea brasiliensis) g R 2 5,
R B ERE R A R ERR T, #HeRE
JERL PBI121 ARBH ST B g L4845, Kb &
A 358 B3 F . FIRE R (Kanamycin )i 14 5 B A1
GUS 52K, BWMER N G471 ZEH ., ik DNA
BB KT EBAEREEY,

1.2 RGFERES

PRELE R W B B TE AR B AR, Y T
1 ,70% W REREIH B 30 s, 0.2% HeCLBRIEHE
10 min, TR K MP8E 4 ~5 WK, R, M T
BHARFEFEFRE L, BFENBR B MS EF
#, 4 1600 mg L' KNO,,1000 mg L' NH, NO, .
250 mg L' CaCl, 0.5 mg L' M8 .0.5 mg L D-4
Y& 150 mg L' BFER 5% (vV)EBIT 7% (W) BE
BoMm15mg L' 24-D+1 mg L" Kt +0.5 mg L"
NAA,0.25% (w/v)ZEigk. BHREHK 26 ~27C,
W b 24~25C K55 35~40 d JE T4k,

1.3 EEEEL

THERA H & R F S IR Becker Z ) 78k, Bt
5 ngSA GAI EEM K DNAGBET 5 mg &84
FH,BEHETEH 50 ~60 wL ¥ H 100% 2.8+ (H
FEFTALEE 5 ), KRG HEFE 30 ~40 d J5 RIRE
A GHR, A RF M P 3d, AREE
HHEIEEA GAI EE MR DNA MK T
ABGWEFIFHBREREAAGAR, FRENA
KFES4 1100 psi, 5N 6 cm 9 cm, HBXKFEHE
BEHE RN 0.5 mg,

1.4 FEF BB TR EE
BERLENRGHLER 2 ~5 dERANE
50 mg L' RMEBEERMAGHR B R EH,
15 AEHARIMEERE MR EESEFEE
B2 AL, EAINAG 50 mg L' RIBERIRR
iS4 20 d 4R — K, LA LB BE Xy g
B MIRREEEFRBE , BB RIRBE
BREAELERHE., REIFBAEIURY
MS ERE, b RETTREE, METTEmM 1 4,
BN 200 mg L' /KfABSERR.0.1 mg L' ABA.1 mg L’

6-BA.1 mg L' Kt.0.3 mg L" NAA.0.5 mg L' GA,.
0.1 mg L" ABA.1g L' EHER (4% (W/iv)EZH 3%
(W) RERE.0.5% (w/v)BRAgH , pH 5.6,

2 MRS T /DA R 3 ~5 om Y,
BHMF 2R, B FRFERTFN 1 ~
2 ey ZEBEMIEHERE L, YHFEKR 3 ~
5 cm B, BRI RERY i VD BUR R BT Y 1 ~
2 cm WZREEEFPRIME B IR R R L HITIHE, 1)
B3 em AW NS, B ENITHEE
REH , & T EABR ZEER57 F F I8 i 5 20,
REAEAREETBHEIIYIKRSP,

1.5 HriEFiEiEFRESEHKRL PCR &l

HEFEEKA DNA R REL0.2 gl
F 15 mL MELEP, MABRZSTERE, A
500 pL CTAB #H %, F 65C IR 560 min, ' |F] &
BIE.OEYOR, FIAB & 454 250 pL,13200 x g
B0 10 min, B EEW, EEME 2 K. ELEWR
A 07 B REE, BRIES, 200 KE
2 h, 8200 x g B> 15 min, BLYLIE, A 500 pL
70% K Z,B%, 8200 x g BS.L> 10 min, 3 F &, WU
Tk, ¥5F TE Z P, & RNA BEHALG, B&UT
weditk, HlE&H DNA B HTF PCR 43+47 .

PCR #~1§ BiE GAI R F I BITH5#
(HEEAEMTRERRS AR LS H)PL: 5'
ATGAAGAGAGATCATCATCATCAT-3', P2: 5'-CA-
TATTGGTGGAGAGTTTCCAAGC-3', DAL i
HEFEIRIGIEIREY DNA B, 94°C FAE 4 3 min,
R &M :94°C30 5,55°C 30 5,72°C 90 5,30 MEH
JETE 72°C H4REEIE MR 10 min, RV =W T 1.0% B

B4 B Jk A 2, Marker > DL2000,

1.6 #EE#E#EE Southern # Ml

2 B8 Sambrookj Z B 1k, B30 pg MR
ZH 3 B DNA A 2 F B il P9 Y18 (Bam HI
Xbal)53 SR, A HAE IR, & 1% SRIERE K
Lk B e % 2 JE Ji B (Hybnd N+)_E (Amersham
Pharmacia, UK), kH Roche AH] 7= i = FE4R1C
KR & BEAT Southern 2438, HEEE G4I B
BERIC B BTSSR B AR RS
W& F AR,

2 GRS

2.1 iEHRES
AHHFT M 2007 4F 7 H = 2008 4 11 AR A
FHEBE AR IEA AN 8 K, B iR
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AR 6 cm F1 9 cm, R AMHBAHR 8771 P, 7
EBRIE R BHER T, BB RR K 149 A, EX¥ H
JRZR 1.70% » 48K 2 BRI A REIE B 24k B
MERZLRESHPIEE 8 #R. 4 AR BHLHE Kt
J~ DNA #17 PCR &,
2.2 PCR § & E

B2 RIRE R TG BT AR , SREBT A
¥k DNAYEABEAR, DAk DNA S B BR , DAZE
BARE DNAERE AN, REEFEBR 2 5
AR DNA HEA M IR, AR GAr BEE P31
51497, #17 PCR &, RARWE 1 M AFHE
WEEGS, WE 1 iR, BAERT DY ¥ —
5 MR R/ —3, K4 1500 bp 1 F B,
REEFBRRA Y HAEMEH . M PCR &l

1500 bp

1000 bp

SERTLIIIEN GAl 2R B2 & BRI 2N
Hepo

2000 bp
1500 bp ———>
1000 bp

B 1 iR PCRYIEER
Fig. 1 PCR result of anti-kanamycin plantlet
1. Marker DI2000; 2. FHYEXTHf Positive control; 3. 5 53 ff Blank
control; 4. FAYEXTHE Negative control; 5. HHHA8AR Anti-kanamycin plantlet.

B2 %4 RBLEEERR PCR I IE4R
Fig. 2 PCR result of anti-kanamycin plantlets subcultured for 4% generation
1. Marker : DL2000; 2. FH44:%1 B8 Positive control; 3.25 %1 & Blank control;
4. BT BR Negative control, 5 ~37. 33 BRPLIEMIER 33 anti-kanamycin plantlets.

B P M AR ) BUR IR B IR R R T
REPY 4 5,163 33 e, AFHRET S
MY B0, 43 AR BB AR E M A B9 DNA, #17
PCR Rl j5 &3, B LA T LAY 3% 1 5 PR XS
ER/N—3, K 4 1500 bp ZHBI B, 2 %M
ERERY E 4 REHEK GAI BERAEX,

2.3 Southern #: il & R

Fi GAI ZR ) PCR =¥ Bl#R%T, LL PCR 7
81k PR XF BR 3647 Southern Z¥ 3%, 43§ A BamHI
N Xbal BEVIFEEFMEARE DNA, EHEN 30 pg.
MIE 3 T, 2 BamHl/Xbal XL (% Bt B Al Mk
F) DNA 223845 5 FH T B R B —3, IR
EAEEEADEE GAI FEH, BanHI Fl Xbal B4
B PN EE IR 9 DNA, A A LAE B — 4/ 438
., UAEA B SRR DL s D I AT

-

B3  Southern BILER
Fig. 3 Southern analysis results

1. FHEXT FE(PCR F=#)) Positive control (PCR production); 2. JE
HEFEM Ik DNA BaomHI/Xbal X H§ Y] Non-transgenic plantlet DNA
digested by BamHI/Xbdl; 3. ¥ 2= H #H#k DNA BanHLXbal X B 1]
Transgenic plantlet DNA digested by BamHl/Xbdl; 4. 535 EH#k Xbal
E§1) DNA Transgenic plantlet DNA digested by Xbdl; 5. ¥ Z:E Mk
BamHI B#1]) DNA Transgenic plantlet DNA digested by BamHI.
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ZH IR RRR G, B EE AR
HHRELMRD, W HiRERABRBRHF=EEER
IEBREW =72 —, TR OBEMK, — MR
BB R RS — R 30 o, i LSRN BELTRE
Z ENNHERN TR R EITRHRRBE
s, NERREEAMBEX(EEAKRX)NEE
RE, REMBBAMNEREM EERE, B
BENKUAE, GEBELE, BENERE
W]k, WG, BRIEENE X844 1.6 Ko
HRERNEEREBNMX , T EIR B WrE R —%
ik 20%~40% , JHERF-E HHL X 35 80% LU L, BT
2 SRR 0 Je A 1] 7T 3% 20 ~ 30 a, BRI, 4B XU
BB MR K B R A BT ST B R 1S B IR
XEMEEBR. ST, RN o m
RRERRAFTE, 7 1973 4E 13 SERF, &5
BERURIN GT1 F RBEIR A 3.13%, MR 1E
AHEINTHIR GT1 5 Rl 2Rk 23.2% ™, R,
BRRBFAS 2 R B e R, BET
NSERE P R (B R =5 15 ~20 m), BB 5™
FERERES, HBEBERRELTSF A
RFEAEIRR R, B YIR—FpEBRR GA
g B GAMZHRERRESE R, MEITH—
A GAI ZE S RRBD 2 R

E-+ 2%, RR TRESE Y AR RE L
JB AR B R R BB T &0, R EE AR M
STET A B B B2 0 0 5 — MRS 5
HbuteR, AT A, EEBRARITEAN
Sk B FE AR R AL E AR L B R R ik, 3F
BAARBEBSINIREDY ., PR EdRERE
¥ GAI EEBIEACABRKRMER 2 BREBT
HEEMR, FRARREE RS BENEESFAR
IR, B A AR A A T BB, R —
BHBEATTREEA GAI ZE G ERM H AR EE
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B 3k

[1] Zhao H(FXH%), Chen X T(BRMEEE), Wang X(EJB). Advances on
genetic transformation of Hevea brasiliensis Muell.-Arg. [J]. Chin J
Trop Crops(FRAFYEMIZ£IR), 2008, 29(1): 122-125.(in Chinese)

[2] Arokiaraj P, Jones H, Cheong K F, et al. Gene insertion into Hevea
brasiliensis [J]. Plant Cell Rep, 1994, 13:425-431.

[3] Arokiaraj P, Jones H, Hafsah J, et al Agrobacterium-mediated

transformation of Hevea anther calli and their regeneration into

plantlets [J]. J Nat Rub Res, 1996, 11(2): 77-87.

[4] Montoro P, Teinseree N, Rattana W, et al Effect of exogenous
calcium on Agrobacterium tumefaciens-mediated gene transfer in
Hevea brasiliensis (rubber tree) friable calli [J]. Plant Cell Rep, 2000,
19: 851-855.

[5] Blanc G, Baptiste C, Oliver G, et al. Efficient Agrobacterium
tumefaciens-mediated transformation of embryogenic calli and
regeneration of Hevea brasiliensis Muell-Arg. plants [J]. Plant Cell
Rep, 2006, 24:724-733.

[6] Li W G(ZE4H). Study on SOD gene cloning, construction of its
expression vector and transformation to Hevea brasiliensis Muell.-
Arg. [D]. Danzhou: South China Tropical Agriculture University,
2000: 15-37.(in Chinese)

[7] Wang Y(E#K), Chen X T(BR#EEE), Zhang X T(FK 1), et al
Transfer of GAI gene to Hevea brasiliensis by particke bombardment
[J1. J Trop Subtrop Bot(FH EHTEHYIFEIR), 2006, 14(3): 179~
182.(in Chinese)

[8] Jayashree R, Pekha K, Venkatachalam P, et al Genetic
transformation and regeneration of rubber tree Hevea brasiliensis
Muell.-Arg.) transgenic plants with a constitutive version of an anti-
oxidative stress uperoxide dismutase gene [J]. Plant Cell Rep, 2003,
22:201-209.

[9] Peng S Q(#1it¥E), Chen S C(BESFA). Obtaining of dwarf plants
by expression of an Arabidopsis GAI gene in tobacco [J]. J Agri
Biotechn(f )V 4= #rEE AR 23]), 2005, 13(3): 388-389.(in Chinese)

[10] Sambrook J, Russell D W. Molecular Cloning: A Laboratry Manual
[M]. 3™ ed. Beijing: Science Press, 2002: 27-30.

[11] Becker D, Brettschneider R, Lorz H. Fertile transgenic wheat from
microprojectile bombandment of scutellar tissue [J]. Plant J, 1994,
5(2):299-307.

[12] Chen X T(BEHEEE), Wang Z Y(EEZ), Wu H D(RHIIE). Tube
micro-propagation of Hevea brasiliensis self-rooting juvenile-type
clone [J]. Chin J Trop Crops(FRAHFYEMIZIR), 1998, 24(2): 225-
230.(in Chinese)

[13] South China College of Tropical Crops (% B 4 HF 7E 4 % Be).
Rubber Tree Cultivation [M]. Beijing: Agriculture Publishing House,
1978: 185-295.(in Chinese)

[14] Peng J,Richards D E,Hartley N M, et al. Green revolution genes
encode mutant gebberellin response modulator [J]. Nature, 1999,
400:256-261.

I R i A

B I
L SR TERB RN R RN AR,
2. BL R R A AR KRS SR,
3. IR R R
4. IRRERE R
5. PLAEAEARAOIRE;
6. VLA BRI H R FH



F2H HES ARG GAI B EFR BRI 169

Explanation of plate 2. Embryo inducted from callus after transformation;
3. Development of embryoid,
4. Phntlet inducted from embryoid;
5. Plantlkets with kanamycin resistance propagated in tube;
6. Plntlets with kanamycin resistance were transplanted in field.

Plate 1
1. Hevea brasiliensis anther callus prepared for transformation by
particle bombardment;

v

HEE.ERI HONG Lei, et al: Plate I

M





