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Factors affecting Agrobacterium-mediated genetic
transformation of Morinda officinalis

HE Hong, LIN Xiao-hua, ZHANG Gui-fang, XU Hong-hua

( College of Chinese Materia Medica , Guangzhou University of TCM; Guangzhou 510405, China )

Abstract; The explants used for transformation were the nodular stem segments from Morinda of ficinalis
How. The factors affecting Agrobacterium-mediated genentic transformation were studied. The results were
as follows:2-day precultivation enhanced shoot regeneration. Adopted time of cocultivation was 3 d. With the
presence of acetosyringone during cocultivation, the efficiency of transformation could be enhanced,and the re-
generated frequency of resistant shoot rose as high as 18. 0%. After the explants were cocultivated with
Agrobacterium ,4-day delayed selection could stimulate shoot regeneration. AgNOj3 could inhibit the growth of
strain EHA 101. AgNOs at a concentration of 2 mg/L gave the highest frequency of GUS-positive shoot(42. 9%).
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F—FXR/ETBRA 1 cm KBHEE, FAEEL

S,

1.2 BEBEES

£ MT+BA 1 mg/L & EERFHF, FF
KB 2~3cmaf, BTEBEEFE MTHNAAO0. 2
~0.5 mg/L FERAER(FL%,2000).
L3 BAEEAKREES

I B K F 8 (Agrobacterium tumefaciens
strain)EHA 101 § Ti fJRR. E# A T GUS.NPT I
EH., RITEMNEKBERESE 50 mg/L RBEBR
B YEP ¥ £, 28 CRYTREER FKEHF
EIE KB EEET YEP KK REF,28 T
4 TR 20~25 h, KB EH M AEKH,OD=0.8~
1 6, 3R BT TR (446, 2002)
1.4 SMEKRPHEL

KHEBRHEWTETBRBADELFNERF
20 min, AR B R ALK LURBEZ R EW K
SMEEEM TAE FIE K (Kanamycin, Km) & 3k
H1E & (Cefotaxime, Cx) 1§ MT 33 L3
B BHESRE Km 50 mg/L 1 Cx 300 mg/L )%
BAEL, BERREFENTLE. ZBT FF (aceto-
syringone, As) {3 A, TE I TR M RTFE SR E L
BREFSFHMAMBIEER As. RRE (AgNO,)
WFE PRI FEPRMAFKER AgNOs,
1.5 GUS B T

KREHAF R AR (ERESE, 1990,

2 ER5AH

2.1 USSR AL AR I

X FHF eSS AREARTALE. B
EARATE, R BRI SME K B AT AR X s
Bk, LWRH,E AP TE R ELE -2
REFMEHGE D, RBFEFE, REFAHLEN
8.8% s TS 2 d Bt MR RS, 11. 506 s AEEE K T 3%
FHL LR ABREEM, R TEE TR,
BHEsE 6 dBf,UH 3. 3%, RBAMNED, REMW
BT, BRI S, WA SME AR R L, AT
FEFRESMEGE R E KB, BERURETHO
MBEYRBER S R, # T T-DNA B HE S 3
HYHRERA. BE.IRKROBTEHFEGOAS,
AFITF T-DNA B HEA DK BERIFE BRI %
A ADMI SR D , AE R TUHE 2R AL R T R

R1 BEFHRTEARCEAF I LORM

Table 1 Effect of precultivation on the regenerated
frequencies of resistant shoots by Agrobacterium-
mediated transformation

BUARER SR FEFwsmky AR

Frequency of

Days of pre- No. of No. of explants istant sh
culture(d) explants with shoots rests ar; Shoots
%>
0 148 13 8.8
2 165 19 11.5
4 156 10 6.4
6 150 5 3.3

R2 HEEamEXREFSILORNE
Table 2 Effect of cocultivation time on the
regenerated frequency of resistant shoots

FBERXE(D GUS & H et WHEFSLECD
Days of Faik GUS Frequency of
cocultivation transient expression resistant shoots
1 + 1.3
2 ++ 4.2
3 +++ 10. 6
4 +++ 12. 6

+FRGCUSERBNEZES: ++R R GUSERBERXT
%, +++FF CUS AR RXR.
“+"indicates a weak transient expression of GUS gene; “+ +"indi-
cates a medium transient expression of GUS gene; “+ ++"indicates

a strong transient expression of GUS gene,

2.2 HiEFEXHERE

SMEGTESR 2 d 5, SRITAXEF AR
] (1~4 )5, BER MG /N KT GUS ZH /Y
B REFEE  HREAEEERE.LSANABN
EHTAUFESLR(E2). EREW LK 14
.GUS REFXH, HEFSALERM KN
1. 3%, 3% 5% 2 d 8F,GUS Rk EPF, itk 3F
SrAEK 4.2%,HKEF 3 d 54 dat,GUS KRBT
EERGUEFACERIRAERT, 25K 10. 616 K
12.6%, REAMET ,LHFHK 3d 54 daf, By
SMHRAER BETL, LN A A E AR, A T
RAITERERAREIK, MR EERF —ERR K
B, BUHEFENKE, LS 3 d AMEK LK
WA FERA, AR, A K, BiItiEsrati
U3 dNE.BEBERHTEFSEE, XERGE
ok R g
2.3 ZBT &M H AR

SMEG TSRS, 4 M . B OGRERE) .
RYBRD As JBRYLF A 10 mg/L As Y3t in
A 20 mg/L As, TESEBFEEFELMBENSERERHN.
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SBEFER MERFEBRREYIEE, 1A
B WAFHBETE, L A HEEFSALERN
11. 3%, A 10 mg/L As & 20 mg/L As 43, $i
HEMEBR —EHRE,251H 16. 7% K 18.0%.,
WHAZE T HE T RERTER R,
2.4 TIREFEITFHL M0
EUERBOER L, R KRR EEN
X, —MEREFEINESE 5 —FRLIERE
RER, BVEEME CxWIFHRE L 2~6 d, HH
ANE Km B Cx AP HBEER., £RAEK 3.
MEORBRIO B . HEFAARERN L, BREMNE
B, EREFE IR, W REEFHNPRELOBTF™
L HERFNRANER, FREEQ BT, BR
MEPREREER O D, HHEFLAERY

17. 5%, EEIE BB FHEREA I, AR

Frim REREHE 4d I, A BB R (24. 700) M EEREK
EEAME, F AR MR ERAR. EMKRAT
B, SEBHRMEFHT GUSKRI, KA LM
ERAK. BHIEEEZEREL 4 d AT,

#3 EREFNBAYRHENW

Table 3 Effect of delayed selection
on transformed efficiency

IR

Frequency of resistant

GUS B #Fm%

E%}iﬁfﬁ shoots (%) Frequency of GUS-
ays o q .
tive of resistant
delayed (d) pogil] e posi
shoots( %)
CRER) Treatment ’
Control
0 0 17.5 214
2 0 18.8 20.0
! 0 24.7 22.5
6 0 9.4 18.8

2.5 BHEG SR xR 1L By R

WMEBNH UM BN BME 4. ZEERE
IR IR ] 9 B RO T B4R (0.1.2 mg/L)  BiLtE 3 43
LR HIHR 11.0%.9. 7%.10. 7%, 7] ESERARXT H1
HHENRERERZHEW. RBRERE, KM
BRARAOT IR B B At RIFE N D B4 T
HRERNLHE, ERERFEY A RRTFEER, B
HIRERAEM B SRR B RIFERNEK. KB
P F AT GUS R, Z AR B 1 b 32,
GUS P ZER LBl & BT 05 B BRAR IR BE N 2 mg/L
B, GUS FREEZESERN 42. 9% MM BHK 22.7%., i
B, VR RS R AR AR P (IR B FE M R AL ik Y L A

*4 WHRANELCHENRM

Table 4 Effect of AgNos on transformed efficiency

IR Lk A GUS 5
AgNO;
(mg/L) Frequency of Frequency of
me resistant shoots (%) GUS-positive (%)
0 11.0 22.7
1 9.7 36.8
2 10. 7 42.9
3 it #®
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Ti ORI ZMET R EAR, R £AE IH
It Hi#h X il 3 2% (Sheikoleslam 1 Weeks, 1987).
HZBTEHEEINAGESE Ach, BHEIMHEMAE ™
HEFEEME. TR TARRMRFEEK, BT
EHNAERABROEES . ANGHAKEH—&%
HEGWAESESTRITESHFEHYZ A ML E
B, RIMTWERRV BT HFRITE—-ERBELE
HRBARFEMNERXNELHE.

THER SR X 3 2 F AL B PE AT B0 7E R AR AR AT
Bk (De Block %,1989) & R (52 R 2,
2002) %, RO RE BB R St tE ZF b R E SN R
HE AR, LHREE D “BR B "8 B,
BN ABRERERY HEAVNERERRAEFNE
FRAHEEW, BEMHNERFENE K, BN
GUS ¥ ZF 80 i, AT 42 = R fh 3 3R .
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Selection on resistant plantlet of Morinde ufficinalia 1. Explants infected by Agrobacterium; 2. Resistant shoots

formation from the explants on selection medium; 3. Selection culture of resistant shoots; 4. Resistant plants,
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