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MR R TR $RAS rolC BE R EH HoAf N\ B R IA Bk pCB121 [¥) Xba [ A1 Sac T £7 &1, FIFMREARATH AT, ¥ rolC
F KL T A #2(Musa itinerans Cheesm. )R TN IR EIF R . @i GUS A4 . PCR 1 RT-PCR FiEX A EE, 4
LW rolC FEK L& s Ih i N BB AL B IF 3R 13 05, 5 rolC RINERAE A TR R . RIBLE TN T — ki N E
FEHTRE AR AL T H AR S %

KHEIA) TPAEE rolC BN, MM RIABRAMI L, B

Construction of plant expression vector of rolC gene and its genetic transformation

of wild Banana (Musa itinerans Cheesm.)
Hu Chunhuag, Wei Yuerongg, Liu Kaig, Shao Xiuhongg, Huang Yonghongg, Yi GanjunH

Fruit Research Institute, Guangdong Academy of Agricultural Science, Guangzhou, 510640
= Corresponding author, yiganjun@vip.163.com; I Authors

Abstract In this research, we excised the fragments containing “35S-GUS-NOSt” from the plant expression vector pBI121 by
using restriction endonucleases Hind III and EcoR [, and then directionally linked it to the plant expression vector pPCAMBIA1301
in the same endonucleases digestion sites. Then we named the recombinated binary plasmids as pCB121. Using PCR approach, the
rolC gene was cloned from Ri plasmid by a pair of primers designed according to the sequence of rolC gene released on the GenBank,
and then it was inserted into the site between Xba I and Sac I of plasmid vector pCB121. The rolC gene was transformed into the
embryogenic cell suspensions of the wild banana via Agrobacterium-mediated transformation. The results of selection and
germination procedure, obtaining of regenerated plantlets, histochemical GUS assay, PCR and RT-PCR suggested that the rolC gene
was successfully transferred into wild banana. The transgenic plantlets showed higher rooting ability than the non-transgenic plantlet,
which indicated that the rolC gene was also expressed in the plantlets. The research would be lay a good foundation for the genetic
transformation of rolC gene into a main cultivar of banana and select new germ plasms with dwarf plants and powerful root system.

Keywords wild Banana(Musa itinerans Cheesm.), rolC gene, Construction of plant expression vector, Genetic transformation
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X, GNMERNFEEPEEFEREEKEE
), RERMEREMEERE. Bk, &
HHBUA, RAKBHIEERHREEENT
FHZ — HTREZHEEREHHAGHENZ
e, LU A Ao A TR R,
TR NEEG IR TSR,

PR RL(Root inducing plasmid, Ri)RKJFET K
HE A< FT i (Agrobacterium rhizogenes), i 4 A1 74
Ri FURL) TL-DNA _EZ2/D5H 4405 BTG S K

[ F: A7 5 BT rol (root loci)AB.C F1 D(White et al.,

1985). HH rolC B[R & i RAEY) IR i) 3 2R
TEFE ZAE Y A e B A R R S ANME . 1%
AL IR B (A, 2001), BREME(Rugini et al.,
1991). SEHRAAREE, 2006). FEGEIFEZE, 2006)
BRI R RS SR BT A A5 . AR £,
WRGER, MR R R, AR, R R AR AR
RE IR RS, R RTE T

AARIGIK Ri FRE_E e W BAR K B
S WA AR R T 25 11 rol C 2 PR 3R AT oe B 0K FL e A\ 3]
B 4= % R ME 4 B & V% R (embryogenic  cell
suspensions, ECS)H, 18 i X 4% FL R F 42 1 4 1 4
SE R AIM IR S R 3R TA 3 B DL B T 245 2 55 5 TH I 0
W, KR rol C & R xf BF Az #2122 e P (1) 52 T
DARA S T — i BRI 127 25 TR 2 A0 & mE s W
N B . IR R RIA R F R R AR
5%,

1ERE59H
1.1 EYFREH Ik pCB121 Byt

W kW) F35 # 4k pBI121 FH Hind [ILAT EcoR 1
XUEE ) 11 /N B B (35S-GUS-NOSY) 5 48 i
A A XU BT pCAMBIA1301 kK A Beib A7 82,
AL K BT T8 52 2 DHSa, ZEFE I 50 mg/L 8
HEN LB BE-FAR B TR, P
WRE, O EREESF KA Hind I
EcoR I XU Y], AT LAYI 41 3 kb 15 I K/
e BB 1), SRR IEE AL pBII21 1)
XEE V) N A B (35S-GUS-NOSt) B I i A %
pCAMBIA1301 HIFUAAL fi . H MY R IA AR
% N pCB121.

K 1 pCBI121 Ji R XU U] % 2

vE: 1-3: pCB121 ki Hind IIIAI EcoR I Y] M: 100 bp
DNA Marker

Figure 1 Identification of recombinant plasmid pCB121 with
digestion

Note: 1-3: pCB121 plasmid restricted by Hind III and EcoR T ;
M: 100 bp DNA Marker

1.2 rolC £ FE s RIEYFREH A E

DL Ri BERCNEAR,  BA rolC #7511 T PCR
P71, PCR 4 84 M2 KR AT 1 2620 550 bp HI%%
W (B 2), SR —2. [BIIF 5 I 5 E 2
pGEM-T #f4 H1 3545 H 4 i ki pGEM-rolC. 745
KL, 3R1G T rolC FEPH & e ah i 1 A 2% b %
T rEN KBRS X, 7515 GenBank A A
rolC Z£[#(GenBank accession No. X64255)/7 4158 4=
—3.

500 bp

¥ 2 rolC &K PCR ¥4

#: M: 100 bp DNA J3 FigEfrid; 1~3: rolC 2 HE PCR =4
Figure 2 PCR amplification of the rolC gene

Note: M: 100 bp DNA marker; 1-3: PCR products of rolC

¥ rolC R H Xbal F1 Sac I X g 7] M
pGEM-rolC Gk U1 R, 540 4 A XD (a4
Fik M pCBI21 HH:, ALK W IEZE
DH50, BEPHTEBEEREESEHOTI R, H Xba 1 AN
Sac I XUEg1T), wTLAREISCH 1 2649 550 bp ()55 (K]
3), SRR, ZHEAFRRI N FR A ERE, I
#HAr 4 N pCB121-rolC.

1.3rolC EEXMEFEEECS ML SEFEFER

K AN A F3E1T rolC SR [RIFEAL BT AR
P EERF RS rolC R It 44 )5,
223t GUS e[RRI AT A 1) GUS R KI5 .
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500 bp

3 AR pCB121-rolC XU % 52
VE: M: 100 bp DNA 2T E¥rid; I:
pCB121-rolC Xba 1 1 Sac I XX A1
Figure 3 Identification of pCB121-rolC plasmid with digestion
Note: M: 100 bp DNA marker; 1: PCR products of rolC 2:
pCB121-rolC plasmid restricted by Xba [ and Sac |

VLR S ECS R Bk ik By 7 2 (5 A
W82 S mg/L)EATPUMER L, & 10d 4848 1 X,
25t 3 RIS IR GUS AL, 43
R, FENHERIMERTFRILTYRES LE
(Kl 4-A), BRI HUrEimikiRes 7 B R rolC
DRl () W 20 BT 2R o e AR T 20 B RN
BIRE TR b, B RREFRZ 60 d SRAT BV
JR(El 4-B). IEIRZ A, | A JEIRE TAKIE
WAL

H A o ) P A 0 B 3R DU 2 B o] B R e 4 3

NEER I MS SEA R IR EAT ARG IR, A0

MIERREOL. 30 d Ja A5 my /O R, )R
ViR EREIREE, BB N T ARGk s A K.

rolC PCR; 2: ik

4 %% rolC 2} ECS GUS et K fi ik 5 5
TE:ar WRAARTIESE 3 AU ECS GUS By b: X ¢ AR
Figure 4 Transient GUS expression of the ECS with rolC gene

and inducement of embryos
a: Transient GUS expression of third-generation sub-cultrued
ECS; b: Non-transformed ECS; c: Somatic embryos

1.4 % rolC £E P4 E PCR 9 F 4 E .GUS H rolC
ERFKIES

HFAE AL T AR SR AN 3047 GUS JE R ER
KT, GUS FERTEFE rolC F: K FAE 1 MR A
RO B REAE I E] GUS R MFRIE(E 5), i
GUS BE A £ 40 % 4 3 B A 22 1) S R 40 P 9 e 5 ik
hik. [, LLEA GUS W& LR AL B 25 5 DNA
R, CLRE AL AR ALK pCB121-rolC 1R
xR, F rolC EERRER 51 34T T PCR & TG
W, M PCR ¥ 3G~y ra vk gt RaTsi(K 6), FeAuEy
FE 0 DNA 0] 345 K/N4IN 550bp (I RIRE PR 2%
W, TR NE, TR rolC FEpR O 4 B B AR A S
A2 A

K5 % rolC ZE[A AL GUS Heth

TE: A BPAEREAR GUS Heta; B: BPEREI R GUS et

Figure 5 Transient GUS expression of the wild banana with
rolC gene

Note: A: Transient GUS expression in the root of the wild
banana; B: Transient GUS expression in the leaf of the wild
banana

500 bp

Kl 6 % rolC A 4 1 PCR Kl

#: M: 100 bp DNA 7> F&EAric; 1:BHPEXS B (pCB121-rolC);
2ORFAL MRS 3-8 FEAE AT AR

Figure 6 Detection of regenerated plants by PCR

Note: M: 100 bp DNA marker; 1: pCB121-rolC as positive
control; 2: Non-transformed plant; 3-8 PCR product of

transgenic clones

o
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BYH 6 R GUS 25 RIS AT PCR A I Ay BH 4 1
LR R 1 BROO REET AR B AR R L SR
RNA, RT-PCR &l rolC HIZEIETEN, K 6 #k
GUS J:[A FH PR R I3 RE 3RS 550 bp FHRE R 14 2%
(K1 7), STUASERARTE, HE— B UE B AMNEEE A rolC
OB AP IFE AL R A b, FFaT DUE L 3L [N B
AR IEF R,

500 bp

7 % rolC R A4EH RT-PCR il

7E: M: 100 bp DNA 7 F &R 1P (pCB121-r0lC);
2ORBEALRE RO I 3-8 FEAE A Ak

Figure 7 RT-PCR analysis of the transgenic banana

Note: M: 100 bp DNA marker; 1: pCB121-rolC as positive
control; 2: Non-transformed plant; 3-8 Transgenic wild banana

clones

1.5 %% rolC EEFEERASEHERERIRANE
HRBESTHIEL R
HAMERDUEDT O R ANB LB ERE
R¥EFRAE 7-10d it BPA] WLBAMR =4, FEEH
L AR RIS (M 22 A 2, H, ¥ rolC &[]
AEFETE ORI AR R, ARAE K AR R R,
FFRR R AREAE 6-8 4%, (0, WKEF] 12 cm PL Lk
T T AR BEAR RAE KRS, Bt il (AR, ik
WREAE 3-4 56t , BEREKAREE 5 cm (K 8).
ARG 45 R, B rolC JER B AL BEAE T R B 9%

BRI
transgene

A
control

8 % rolC H: A PR AL ¥ 55 AR R EL AR
Figure 8 Root system of the rolC transgenic wild banana
comparison with wild type

B E XA, BARORKIREE 1. 30d KT
AWBRENTAMESE, BHAr, ©F 20 #¥ rolC
R AR R SOE, KBIEW, IMERE—D0E
ENE SIS o IR
2 7Tig

FSC T ) A B 8 A e A AR 2R AR T v 2 7 3k
&, CAHRRERH, ¥ERREETHRNE
B AL B A 19 9% & BT AE &K (Sreeramanan et al.,
2006), A RL KA FRIA B A pBI121 A Hind TITRI
EcoR [ XU Eg 1145 2|1/ Fr Bt (35S-GUS-NOSt) i A
PV ERIE A pCAMBIAL301, HUEMHE Y
KB pCBI21, ZEARANFH T IR 3 Ak
pCAMBIA1301 iz RyitEEER, 1 HWAH T
JREAR pBII21 )2 ofEhr &, AT LA @S A\ H
(PZEH . [FIRY, pCBI121 ki & A P4~ GUS 2,
ZARE LR BRI 5 ) GUS HE gLtk 4T
KA RR . (B2, Ji pCAMBIA1301 H
K] GUS K &4 WA exon, 1R pBII121 F1 GUS
BRI exon, HTEHEBBIELRITEPRIE, 16
WP FE R R GUS Jettuly, Sp=ERH . B,
TERRN H R, —MRAtE &% A5
¥ rolC FEH FE 5] pCB121 ) Xba I 1 Sac I £i7 f4
P RAEYIRIEE AR pCB121-r0IC, ZEAA AT
BRPIERINA GUS A, AT LIRS 58 i ok
X BRI AL AL

A0 7 BT A L 1) B R A AR R 2
fith E(#HFLESE, 2010a), FIE T rolC JE[K HoKs H %
BT A, GBI R B AE R GUS R
FIEKMAN rolC FEFFIEKM, UEH rolC HEF
LRGP E AR B P I RE T ARk, R HE
B pCB121-rolC Ay 2 (1) LA . 5T AKX rolC J&
R SO R A AR RE I S PR, AE AR 6 1) e ik
DR A= e A5 B — D B0 E . R — 2P TAERRAT]
H B0 5 rolC JEFUAEMRIEAT WA PEAT, ks
rolC &R A A gk 3G i b, TRk HiRfk. IR K

BHERHM RS
3MBEFEIE

3.1 ik MR 55
A SIS A g AR ) 3Rk i fk pBII21 A
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pCAMBIA1301, YA AF 5 Bk EHA105, Kzt
BR 8 Ak DHS o & Ri JiR 2325 N ARG 2 AR A7 - 1)
BT 4= #5 (Musa itinerans Cheesm.) i 4 4 i
7 AR AR B 2R 55 (2006) F F oKk O A T IR 15 5
BN

RNA $ZHUAF Trizol Reagent i H Invitrogen
A+, pGEM-T # & H Promega A7, T4 DNA
TR BRI A ) DL A S i B AMVRTase 1)
I TaKaRa 2 7, B HE DNA [FISCR 7 &0 5 K
RAA A, FHEthHl R E = Hra.

3.2 5|4t

MR # GenBank i ¥ rolC  [A] (GenBank
accession No. X64255)F%1, Bit—HemtEs|9):
5'-gactctagaatggctgaagacgacctgtgt-3';5'-cggagctegecgat
tgcaaacttgeacte-3', Ferb, R GIATUES14) 3 Hl
I Xba 1 A1 Sac I AYIBEAL s JFINORG PEB A ,
S B T TR A R A .

3.3 EYIFTIEH A& pCB121 FIHiE

M FRIEH A pBI121 A Hind TIIA1 EcoR 1 5¢
S Y, Pk AR pBII21 WUEEHIZ 3kb HI/N
B (35S-GUS-NOSt), FfH4 H v [ 21| 285 41 [F] B U] 1)
pCAMBIA1301 |, *4bKJHFF i DHSa 23,
PRI RL, X EARRH TS, HaEdEE
(1) E 4 i %N pCB121,

3.4 rolC EE# 7 bg REMFRIAEK A IDE
DA Ri R REARGEEAT 4R 57 51 901 PCR 73

PCR #3724 il DNA [RIGRF &0 H RARA 1L
AFDEL. KR R BS pGEM-T k(W H
Promega A F))iE$:, EE=WEAK AT DHSo
TREZASYNM, W A B IRAF P M S R, BPH M
BEik B TAY TREARAFNT . WFsRe
BLAST #5277 5145 P , 1 7€ BT e B (1977 514 rolC
HE I ). 2 J5 F Xba 1 A1 Sac 1 XUEFIE rolC
FEFEM T #8dh U, BUEED H R B, K
v BRI R IA # AR pCB121 ) Xba 1 Al Sac T iz
w5 A FRLEAT PCR %5 E AT Xba 1
AT Sac I XUBEYIYE, %5 R 1) H 4 506 5y 44
N pCB121-rolC, JFiki pCBI121-rolC ¥ fbiEiEAL

5 A% AT B 6 R EHA105,

3.50lC EEFENEFEEMRMMBEZR

PARARLRFFIE M2 W PR RS 77 56 v B AR AR
P 2R A2 AR, R ARAT B 39206 rolC 2
DR Y AR e rh . AR AL SRR B AR S R R AR
ZF(2010b) 1) VAT

3.6 GUS ZFE RN

S RAT LRI 4 d 2 )51 BECS. WAk
B IR B 5ARPUIE ECSy FRAEPUIE M DA A P AR ¥ A
FIMREEAT GUS ARG sw, UAHRIRE AL
A RS B . GUS 2 [A] 1B B 3% 08 K6 Il 2 HE
Jefferson (1987) 4 234k 5 Gt ik 5 vE 34T -

37PCRAFLE

WA GUS BRI A BH P 1 7 A s
Koty SRR CTAB J5 k(3545 2006)
$2HL DNA, H rolC ZE[A4e 5 5 ¥k 47 PCR 93
PCR P 1%Ii f e e ra vk, B g R4
A8, Al PCR 45

3.8 RT-PCR #i] rolC £EFRIX

HY GUS Ze £ PCR %558 35 9 BH 14 1) A AR
O B B Fr, B Trizol Reagent i57(J6
H invitrogen A F))$2HUE RNA, UL oligo (dT)HN5I
Y& cDNA 2585, PRI~ PCR VAR
ZAMFEFHEAT PCR ¥4, PCR VAR R A 25 uL:
Hrp 4uL ANTPs (1mmol/l), 10xPCR Buffer 2.5 uL,
BRI SI(10 pmol/uL) & 1.5 uL, REFS
] cDNA 1 uL, Taq DNA %4 0.3 puL (3U/ul),
ddH20 14.2 uL. PCR RMFEFFH: 94 CHIAEE S
min; 785 94 ‘CZE1E 30 sec, 55 “Ci Kk 30 sec, 72 'C
HEAH 60 sec, 35 MEIS, fJE 72 ‘CHEAH 10 min.
PCR ¥ 347290 1.2% 135 HE W B e Hh i A

{E&TTEk

W, HFELL, XIPURAHE TR SR v A SEie iF
FHIHAT N SRR I AR RSN TR e
o b, WA GE; FORAS 5Kk,
Rt WIEE, HTERIHKNWEE KHATIN, 58K
Kvit, HEatr, WSS SmEE R EIFR
ERANOA.

H
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