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Agrobacterium-mediated transformation of Cymbidium
sinensis

Li Xie, Fen Wang, Ruizhen Zeng, Herong Guo, Yuliang Zhou, and Zhisheng Zhang

Guangdong Provincial Key Laboratory of Plant Molecular Breeding, South China Agricultural University, Guangzhou 510642,
Guangdong, China

Abstract: Genetic transformation is an effective method to improve breeding objective traits of orchids. However, there
is little information about genetic transformation of Cymbidium sinensis. Rhizomes from shoot-tip culture of C. sinensis cv.
‘Qijianbaimo’ were used to establish a practical transformation protocol of C. sinensis. Pre-culture time, concentration and
treating methods of acetosyringone, concentration of infection bacteria fluid (ODyggg), infection time, and co-culture time
had significant effects on B-glucuronidase (GUS) transient expression rate of C. sinensis cv. ‘Qijianbaimo’ rhizome. The
GUS transient expression rate of rhizome was the highest (11.67%) when rhizomes pre-cultured for 39 d were soaked in
bacterium suspension (ODgp=0.9) supplemented with 200 pmol/L acetosyringone for 35 min, followed by culturing on
co-culture medium supplemented with 200 pmol/L acetosyringone for 7 d. Under this transformation conditions, 3
transgenic plantlets, confirmed by GUS histochemical assay and PCR, were obtained from 400 regenerated plantlets, and
the genetic transformation rate was 0.75%. This proved that it was feasible to create new cultivars by the use of
Agrobacterium-mediated genetic transformation in C. sinense.

Keywords: Cymbidium sinense, Agrobacterium-mediated, genetic transformation, rhizome
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EHA105, 55k~ pCAMBIA 1305, 231
9 35S JAEh T, T-DNA X547 1% R B 4%
fitg S [K] hpt 1 - 26 B IR B SE IR gus, RAT I
R TR H A A Al R 27 X o) AR 4% DR 2H
2

1.2 IRERERNEE

PRE R P A VR B TS 50 mg/L
Kan (MR RAFEZE) Ml 50 mg/L Rif (Fl4EF)
) YEB WA FR 56, F 28 °C . 150 r/min 4%
R IR R FE 24-36 h, FF B ODgoo (HZIM 1.0
A, iR 7 000 r/min 5.0 10 min, YR
A, ARSI A 15 IR (YEB WA RS 75 0
MS BARRE SR (V: V)=1: 2, pH 5.2) T HE
1% %2 ODgoo N 0.9 A4 BT H .
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HIMARRZEIR YT, JRE R IR R IR,
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K4k 7.5 g/L, pHIE N 5.8,
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WHRYY 35 min J5, A 200 pmol/L AS
LR FR I B 3R 7 dJR 4t GUS WAt Rk
132 TREEBRWEE
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AS HyHEEE RIS 7 d R4t GUS BERT R
1.3.3 {RYuEdHE
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AS. ODgoofE N 0.7 B9 TR 5tz ge 15,
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18 h, SRJEHBELW RIER JCKOEE « KO
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MREEFAr . e 2-3 e, BRARARZE G555
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40 g/L+RHKy 7.5 g/L o LiET , #0k 1.5 cm
AW/ FAEME R 12 MS+6-BA
5.0 mg/L+NAA 1.0 mg/L+7#£ 80 g/L+JEHH
40 g/L+RPiM; 7.5 g/L BT ARUH B RS 57
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1.6.1 PCRYE
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C-3', FiiFF41 0 5'-TCCCGGCAATAACATACG

GCGT-3', Hdtat WAHEYHAA RIUEAFIE

Mo SRAECE CTAB MRARHCA S 1k i3t
[KZH DNA, DA Rt #t s PCR 9738, LUSORL
DNA g BHPEXS B R RAT R A2 G A R A
S BAMEXT B, PCR §M 3R A 20 pL VKR -
10x PCR Z&#hi& 2 pL, dNTPs 0.2 pL, F R
Y145 1.5uL,5 U Taq B 0.2 puL, 54 DNA 2 uL,
AR AN o SRR N . 94 CHIAZTE 5 min;
94 CAEPE 45 s, 60 CiRk 45 min, 72 CHEff
1 min30s, 35 PMEH; &5 72 CLEA 10 min,
4 CLRAE. PCRYIELEH S, WIS pL PCR J
BT 15% B AR MHEE RS h AT LUK, LUK
W5 TE 58 AMEE R BB AN UG T R e
400 FREHUIETHLE M ZH T 1, #% PR AR
B AL (%)=(PCR FHE B 50/ (R
Hi#0x100,
1.6.2 GUS AL fb2E g kRl
WA, VU EZ PCR KN AT
SRR A FIARZR A 2.0 mL B0,
A X-glue Jeik, #i% 555, 37 C/K¥ 18 h;
B8 X-gluc YLk, A FIHEEERMBie; Boh
WA, gL, 7€ Olympus PM-20 #{k
BT T HEATEER, JFHARR,
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2.1.2 AS I X LU E

AS W 2 R R B SR ARCR ZE
GUS Wi RiERA BEELmW (£ 2). LREK
FILRE IR EREIN AS B, R 358 05
IAE TR TP AN AS I, BRI kR 5 R
I AS JC i3 2 5 7E TR AR SR S
UM 200 pmol/L AS B, BRI 3k R d i, M
B 300 umol/L AS B, IR 32 3K5 5 i 2 N B
b, 7EASBMBER e, F TRER LR
FRFEF G 200 pmol/L AS AT 4R ALK
213 ITHEEREE

TR B RO X 1 BRARRZE 1 GUS Wi %
KRFRAABEW (R 3). ODeoo M 0.2 HHBRAT
KK 05 ODgoo N 0.2-0.9 I, R FKik K

*1

T g 7 A B 3t 5 BARIKZE GUS BRBf RIA R0

ODgoo LAY G KM 14 K5 ODgoo A 0.9 B, BERS
FIRREE, N 11.67%. HiL, KITFENFA
B ALY, TR ODgoo (AN 0.9 42
AR .
2.1.4 BYEE

f YL Bt (B %5 1 AR AR ZE () GUS BRET ik 5
M (R 4). ZYLIEICY 15 min B, BEE
FEEN 05 BEE R YT AR , BRI k%
BT s 1RYeRTE A 35 min A 40 min B, B
IR AT0 0 25 5 5 R YL B[R] 2 40 min B,
Wk 2 ik R E, N 10.0%; 442 YLk E ok
45 min B}, BEEFRBRBETRE, HIL, #A
BRI T, (ZYLRTE R 35-40 min AR
SEIN=

Table 1 Effect of pre-culture time on GUS transient expression rate of C. sinense cv. ‘Qijianbaimo’ rhizome

Pre-culture time (d)

No. of detected rhizomes

GUS transient expression rate (%)

0
36
37
39
41

40
40
40
40
40

0.00+0.00°
1.67+0.83"
4.17+0.83%
6.67+2.20°
2.50+1.44%

Note: *° in a column mean significant difference in different samples (P<0.05).

F2 ASMWRHAZRIRE GUS BRI RIZRBF I

Table 2 Effects of AS on GUS transient expression rate of C. sinense cv. ‘Qijianbaimo’ rhizome

Concentration of AS in infection
bacteria fluid (umol/L)

Concentration of AS in
co-culture medium (pmol/L)

GUS transient

No. of detected rhizomes .
expression rate (%)

0 0
100 0
200 0
100 100
200 200
300 300

40 0.00+0.00°
40 0.83+0.83"
40 4.17£2.20%
40 3.33+2.20%
40 7.50+1.44°
40 1.67+0.83°

Note: *° in a column mean significant difference in different samples (P<0.05).
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2.1.5 FLiEFEEtE 22 EZWIEREFEAFNBEEKRN
Sh R FR I ] 4 11 SR AR 2519 GUS BRAY 3 35 221 SZRBERAMEREE
FH BEHW (FS5), LREFE 3 d i, B Rk BfiEs#7 39 d HRIRZE (K 1A), RE R

20 0; BB AR R K, WAk WPIREAIRIT 200 pmol/L AS. ODgoy % 0.9
WP SR 7 A, RN RIS Je I TRRBCR R34 35 min, FEAMRAN 200 umol/L
e 6-0 dUT, WEMFAAR BRI, I AS BRI BIRT 7 4, SE ALK
K, R E AR, B, fe (8 1B). 3FAME (B 1C) MAHRAE, 7T
R LR AL R, SERE RIS LA 7 d LALFeALbR (4 1D).

%3 HERKREXNBHEMRIKE GUS B RIZRFNT
Table 3 Effect of bacterium concentration on GUS transient expression rate of C. sinense cv. ‘Qijianbaimo’
rhizome

Bacterium concentration (ODggg) No. of detected rhizomes GUS transient expression rate (%)
0.2 40 0.00+0.00°
0.4 40 1.67+0.83°¢
0.6 40 4.17£2.20™
0.9 40 11.67+0.83"
1.2 40 8.33£2.20"

Note: »° and © in a column mean significant difference in different samples (P<0.05).

x4 REMREEBRKE GUS BRI RIZXBF T
Table 4 Effect of infection time on GUS transient expression rate of C. sinense cv. ‘Qijianbaimo’ rhizome

Infection time (min) No. of detected rhizomes GUS transient expression rate (%)
15 40 0.00+0.00°
25 40 1.67+0.83°¢
30 40 2.50+0.00"
35 40 6.67+2.20"°
40 40 10.00+1.44°
45 40 3.33+1.67

Note: »° and © in a column mean significant difference in different samples (P<0.05).

F*5 HiEFEENARRKE GUS BER FRiZ R0
Table 5 Effect of co-culture time on GUS transient expression rate of C. sinense cv. ‘Qijianbaimo’ rhizome

Co-culture time (d) No. of detected rhizomes GUS transient expression rate (%)
3 40 0.00+0.00°
5 40 2.50£0.00"
6 40 5.00+1.44%
7 40 7.50+1.44*
9 40 5.83+2.20"

Note: *° and © in a column mean significant difference in different samples (P<0.05).
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1 B|ZEGEUER
Fig. 1

The genetic transformation system of C. sinensis. (A) Rhizomes for transformation. (B) Screening

transformed rhizomes. (C) Bud differentiation of transformed rhizomes. (D) Transformed plantlet (arrow).

22,2 FEELFMERR AR

MEEAL R R AP BEALEEL 400 #RIEF 755 5L
Rril, A3 BRY I S PR T B RAE /N E
& (371 bp), HARMIHARY 1S H B &
(1 2)o % 3 &k PCR 434 2 FHME A A AR I R R
REAT GUS Yeftt, SeAbAR kI iUl b b &
(Bl 3A) Ftide (K1 3B) MM, KU gus
SRR AR R P B Rk

3 Wik

St B T . 2T (R
M FE > 2 —, T b
FREE R U R IR T O AT RS R R A
BFTEE VR LA 61 1 38 B 2 LR 252 1k, 7
TRATHA S0 BRI R , D

WK gus FENFE A @I F 8 S22 0 XA
P B IR B R B 3 8 22 R B 1 kAl
XAl AR 28 S 32 4% ) [ 22 08 A5 B A 5 e
AEEMSHEN .

bp M 12 34 5 6 78 910

2000
1 000

500

250
100

B2 S|=HEFEEK gus ZE R PCR il

Fig. 2 PCR analysis of transformed plantlets of
C. sinensis for gus gene. M: DNA marker; 1: positive
control; 2-4: target gene amplified; 5-8: target gene
unamplified; 9—10: negative control.

| ..IB ’
1 2 3 4 7 1 2

3 E=HEFEME GUS £EEN

Fig. 3 The GUS histochemical staining of transformed plantlets of C. sinensis. (A) The leaf. 1,7: control; 2—-6:
transformed plantlets. (B) The root tip. 1: control; 2—4: transformed plantlets.

http://journals.im.ac.cn/cjben



R FRTENSHEZIEEEL

FEEIEM AL S A, 2R MR 2 25
BERZE (PLBs), 1M LAKIRZE N 2 R 0 5% i i 45
/b, Chen Z“/FH ODgoo {47 1.0 f) LBA4404
WA Y EAE>2 C. niveo-marginatum AYHLIRZE,
BEIt AR E IR 100%, 233 15 4 A 4k R
Fr, HURZEM GUS RikFH 31.3%, Fofbik
FEHZEN) GUS FRiIBHEN 58.3%, HARIFH I
DA MR . 88 22 R 22 R v A e R A T 2l 4B 5 )
KZ—, NERFHHERILEERIEFR R
TEAMLRZE, T S MR ZE A 7 i 18
AT ME, FL AR AT R R Y N BRI AR
MEVEA TR AL TG AL . ABEIR 45 A2, FH ODgoo
fH} 0.9 /) EHA105 B {7 4455 2 iR 2E, GUS
BRI 2238 BN 11.67%, (A AL RRAL N
0.75%, oAEHABCRMAL.

S AR KT TR A 3 35 A% SR AL AR 1 T R A4
AT VAT DA B HL A RS R TRV R B L AR
ZA R B A KRS L Vir ER IS ML R
Jra SeEIR T RV RNEE | pH (E . BRFR IS
TR 75 0 A T D % TR 9 2 R A B A OR AR gE
ZEREH, UKW TG SR ] AR RO
12 Y Bt 1] AL B 5% 1 (R] 4 5% (1 BB MR ZE ) GUS
BRI IR A WE L, SRR BEAT TS
I TREROR AR . 4= Y iof [] e B 55 b 1)
S YR T 2L st A Ak . X 5 Chen 251
FAL2E FARAG IS AR YL E] A 0.5-1.5 h, 3t
1 7 B (8] X6 7 Ak %00 3 5% ) A BH I A8 45 R R —
O, HATRem R R R SR . bR S
A K AW EE R R A TR PRGN
AS, GUS BRIk H 0, ULBHUSIN AS XF Vir
JE R AT AR A 2L R AL T b T Y, E L
PR AL RS FR R R R R 200 pmol/L AS

i, SR HLIRZERY GUS BEt ik R i m, £
200 umol/L AS A3 F| F & 2 iyt ek, X 51E
SO 2L AR AR I Y AS VR B — 5K, T
FEEAE 22O Kpp g 2B e 20y g 22 41
Fer 2SR Y 100 pmol/L kAR 1%
PEAIE AT TR TR MR 5 e AR 2R B AR R R
CERIGES SR A0S S N/ 187
Xf B R AL SR B ) EHAL05 {244 46
HRZE, IR0 R4S M AL AR, X2
FT T R S R ] 3 B, 3 2 Aty THT 1Y
JE A e — 2B B 5E

o 88 LIRS W e 1 59, S BG4
EEAR AN R RE AL A MR 5 TR ARR 25 2 1hi
MRS FL A KRR ERY AR (B 1A A
1B), SIS RAT B 7EARIR ZE B s FRn 1
TEARAC N ZE AL 85 F5 B HOIRZE R Sy ik, 2
S AR AT RN B 2 MR ZE Ak, BRI, BB
WU RE IR 1 SZ AR MR} L B2 RARR 25 HEA T
LS S PR A L AR AR e AR e 2 T
P 79 A R 7 45 7 5 v R i 8010 R0 T R
— D 4R AR 2 MUK ZE AR R LA R B A R
Tt
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