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Abstract

periments were carried out to study the regeneration frequency of ‘Xuegan’ by the concentration of bacterial solution, culture condition of

[ Objective | To optimize the genetic transformation system of Citrus using PMI as a selective marker gene.[ Method ] Gradient ex-

seedlings, screening pressure of mannose, concentration of 2,4-D, pretreatment time of 2,4-D, infection time of Agrobacterium and co-culture
time. The selection of resistant plantlets with different concentrations of 6-BA and NAA in screening medium was studied. [ Result] The seed-
ling explants cultured under dark culture for 20 days and light culture for 10 days were pretreated with Agrobacterium solution ODg,, for 0.6,
1.0 mg/L,2,4-D for 3 hours, infected with Agrobacterium for 30 minutes, co-cultured for 4 days, and pressed with mannose for 20 g/L. The
regeneration frequency of transformed seedlings was greatly increased, while 2 mg/L 6-BA+0.5 mg/L NAA added to the screening medium was
helpful for screening resistant seedlings. [ Conclusion] An efficient genetic transformation system of ‘ Xuegan’ with PMI gene/mannose selec-

tive marker system was established by optimizing the factors affecting transformation.
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Fig.1 Recombinant expression vectors pC1301-PMI-LFY
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Table 1 Effects of different OD, on transformation
SRR ST SR s PN
0Dy, Number of explants // Number of differentiated Number of differentiated Differentiation Differentiation rate
tmber of explants /7] explants // > seedlings // > rate //% of seedling// %

0.6 112 70 13 61.3 A 10.8

0.4 119 29 245 B 5.3

0.1 94 15 132 B 0

TE X1 OB 225, AR 7R 2R 22 Rkl i KF- (P=0.01)

Note ; Different letters mean significantly different at the 0.01 level by Duncan’s multiple range test

7:A.0D g, =0.6;B.0D,, =0.4;C.0D, = 0.1

2 A[E ODg, WAL KR MRR
Fig.2 Effects of different OD, on transformation
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Table 2 Effects of different mannose screening pressures on transformation

ST Screening pressure //g/1. SR SHESME A SHE Ihib
Hamm T Number of Number of differentiated ~ Number of differentiated Differentiation
Mannose Sucrose explants // > explants // > seedlings // |~ rate // %
30 0 80 6 0 7.30 C
20 0 90 24 0 26.67 BC
20 10 90 55 0 62.77 A
25 5 92 44 0 48.27 AB
15 5 91 71 7 78.17 A

TE X1 PR 2B, AR 7R R 22 Rkl i KF- (P=0.01)

Note ; Different letters mean significantly different at the 0.01 level by Duncan’s multiple range test
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{£:A.30 /L HEHE;B.20 /L HEHE; C.20 o/ L HERHE+10 o/L FEHE;D.25 o/L HEei+5 o/L BEMEE.15 o/L HEei+5 o/ L BEHE
Note: A. 30 g/L mannose;B.20 g/L mannose;C.20 g/L mannose +10 g/L sucrose; D.25 g/L mannose +5 g/L sucrose; E.15 g/L mannose +5 g/L

sucrose
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Fig.3 Effects of different mannose screening pressures on transformation
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Table 3 Effects of different culture conditions on transformation

ks HMEAREL LA MEREL LN I Kb

Seeglin ace Number of Number of differentiated ~ Number of differen- Differentiation Differentiation rate
S a8 explants // > explants // 4~ tiated seedlings /> rate // % of seedling// %

SEAREEFE Dark 30 d 86 37 3 413 B 3.3 BC

% 10 d 5% 20 d Dark 10 d,light 20 d 91 24 6 26.4 BC 6.7 AB

% 20 d 5 10 d Dark 20 d,light 10 d 90 77 13 86.9 A 143 A

SE4EEEFE Light 30 d 92 16 0 17.6 C 0C

T S PO R AR 2209, AN JR) PR RR 22 5 1 K- (P=0.01)

Note : Different letters mean significantly different at the 0.01 level by Duncan’s multiple range test
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A EREAOR b

27 FETRAIER BT LA UG R R R I
A 2,4-DEH) TIEbAN fEE T-DNA FER01E - (A2
B I ) 4 4 % 25 A Rl B A TR R B T
Wi o Z IR AE AL FEER SR PO A 1.0 mg/L 2,4-D, [a] i}
IR RSP A A 1.0 mg/1. 2,4-D, WK T LFE
TR B 3 h B PE SR A 53 Ak R B Gk 62.7% 7 3 h
Z T B A ) (O B MR 2 A 3 20 38 18 5 T 28k
B[] AL BB, i AME AR L R 208 R R . X U], K
it ) 7 JC A A R R A s 7R 3 G 3R RS T AN e Y ik —
o SRR MR T AN AR, NI AR AT B R s8R T
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Fig.4 Effects of different culture conditions on transformation
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Table 4 Effects of different inoculation time on transformation

Y A SMEAE S esMER L

/4 =
Infection Number of Number of . or ﬂf‘i
. . . Differentiation
time explants differentiated te.// %
min A~ explants /4> rate/r v
20 104 25 24.1 AB
30 91 54 572 A
40 90 5 54B

TE X1 OB 2B, AR 7R R 22 Rkl i KF (P=0.01)
Note ; Different letters mean significantly different at the 0.01 level by Dun-
can’ s multiple range test
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Table 5 Effects of different co-culture time on transformation

MR RS IAREL

jj: S YA 3%

R AR Number of Number of . ﬁ'ﬂﬁ};

Co-culture . . Differentiation

days/d explants differentiated e/ %
ays A~ explants /4> rate/r 7%

2 96 5 53B

3 115 25 21.6 B

4 101 46 45.1 A

5 110 13 10.5 B

TE A PO R A2 A, AN TR) 7 BRSO 22 Skl 87K P (P=0.01)
Note ; Different letters mean significantly different at the 0.01 level by Dun-
can’ s multiple range test

2.8 fHIEFEFRE SMS R MAR £ KIFFH R ELNR
M A28 ATLIE 1,2 mg/L BA+0.5 mg/L NAA 4145 94T
PEAME A 70 A 3 d i 35 46.6% , K1 73 Al A I e g ik
13.2% A H5 OB & A 22 0 46 45 SR K W], 2 mg/L BA +
0.5 mg/L NAA L5 H A B 275 X e AR 83 ) 5E IR 22 S (i

o XU IILE G % 75 v AR R R AN RV BE A N
SERARCR ) FESEM P R (H AN R 25 XU 28 1 7 i
AR, B AR IZ R 5, SMS H g A KT R AL B R
2 mg/I. BA+0.5 mg/L NAA

R6 AE2,4-D RETUSIEX LN

Table 6 Effects of different pretreatment concentrations of 2,4-D on

transformation
2,4-D ¥R " S AMEREL 2
2.4-D MRS Number of MR

. Number of . . Differentiation
concentration explants /)~ differentiated rate /%
mg/L P explants // >
0.5 120 27 22.5
1.0 96 56 58.2

TE X4 TR AR 225, A7) 7 B8 22 ik K- (P=0.01)
Note ; Different letters mean significantly different at the 0.01 level by Dun-
can’ s multiple range test

3 g

2 3E X S A A 1 25 D T R B A g S T
R PMI LK/ H B8 ML REAR L RGN S s G e ik & o it
LE L] R ODgo  0.6,1 me/L 2,4-D FikhB 3 h,
AT G 30 min, HHEFR 4 d, 5 A H S 20 o/ L (91
PR KA & T Ak 5 1 B A= 26, T2 0 i 55 3 2 rhoin A
2 mg/L BA+0.5 mg/L NAA A B THutk K i i i, b LUS
() PMI 3 R/ H 8 W 2 B AR 0 R G M F se 42 it T n] S 1
Wi
31 RHEERLAAIRERNGTES OD,, MEE 7
WA AL AT v, FH R AT 181 P PR 2 254 LBA4404
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FERVER . AP K WI7E 80 C R R AE 25 5 1 i Tk 25
2R, M52 Wi e A8 JIT DA B A i 22008 B B 5 1) TR
PRIV, 3B T AT SR A 52 2Pk 1T MIS VR MR 55 3 5
U P R A S 7 P B A B (BN B, XA e R —
ANEAFTHRE N MS B35 3L AL 058 (0 R, & Y
1) OD oo XA SE M 3 U . A MRS TAKT B 12
YL, RO I R 2 S B SR B AR R A A K 2
AMFAARREALFET ; B RO B SR AS BB A FE 08 1) AT BT

TEAMEMR I DAk , S (AR B N e TEARAT I R %
HMEAI IR BSARATE 7 T, 225 IR B AT T 5 2 A )
1, RS Bl CEAKF B e e i 2 e A2 Mk i 11
SME I E IR AEAHT B R PR B 1, 62T R T Lo Bl ik
B = AR AR & A R rh R SME AR RE IR 5 3 R
5 Z Fe o, 0 BE AN BEACR, 75 WU AT B X LA B 25 7
SMERANN Lo ARYGR SRR HEf5 1, SO mLAY) = f %
TRERR 30 mL, SMEAKL 90 AZeAy , i 2wl AR R i 4%
R, i 2 T AT BTGk 787 4 A M IR A0, i > 1 4b
TR B AAT R Z S H IR AR AT A 5 i AR K
HOMiEAIET

£7 7E 2,4-D TR EXEEAL ORI

Table 7 Effects of different pretreatment time of 2,4-D on transformation

b B ] SME AR S EME %L P WNES IR KA
Pretreatment Number of Number of differentiated Number of differentiated Differentiation Differentiation rate
time //h explants /4> explants // > seedlings /4™ rate // % of seedling // %
0 90 11 0 125 B 0B
2 94 24 6 28.7 AB 6.3 AB
3 92 57 8 62.7 A 8.6 A
12 87 28 6 322 AB 6.8 AB
24 99 51 0 51.4 AB 0B

T ARE TR AR 22 N, AR 508 22 535 8 /K- (P=0.01)

Note ; Different letters mean significantly different at the 0.01 level by Duncan’s multiple range test

F8 AEEKEFFMELFN
Table 8 Effects of different growth regulators on transformation
LR SMAIREC MM SR IriE AR

Growth regulator // mg/L, Number of Number of differen- Number of differen- Differentiation Differentiation rate
BA NAA 7T explants // /> tiated explants // > tiated seedlings /> rate // % of seedling // %
2 87 24 2 27.6 A 2.2 BC
3 90 40 2 445 A 2.2 BC
2 0.5 90 41 12 46.6 A 13.2 A
1 0.5 91 26 28.6 A 8.7 AB

0.5 2 90 34 0 37.7 A 0cC
0.5 1 80 17 0 21.2 A 0C

T XS4 PO AR 22N B, AN o) R RR 22 57 IR B3R (P =0.01)

Note ; Different letters mean significantly different at the 0.01 level by Duncan’s multiple range test

32 HEMEARENE PMI BERGHHER  HHEH
TR, AR B AN XY H 208 i 3 H Rk
AL ASRE R H B2 0, W 7E PMI (4R T AT LUK 6-H
TR H BB ALy 6T IR S , O~ TR SO T LAk AW IR it
AR AL I P 3 s H B MM O 5 e e A v S
U A 2 5 i 4 W BT e 0 M 14 2 K 3% 30 58 B )
— R, FUIH S S D Mt 2 s 1A A £ 2 A B L
R, T — 2 2 14 TR 0T L SR o o 67 T S0 ) S Ak
I, 76 MS JEACHE RPN 30 o/L BEWE, 76 H S Bk 3 ik
2.5~3.0 g/L I, B PR SE WM B 3R A e AL 2
TR Ve B HITE 1.25 /L 2247, A 20% ~ 30% ) SME 14355
ST 5 B Al R I R BB SR A P BRI AL A
S o/ LEEME+10 o/L HEEHE" s S ALK AT R I 30 o/ L HEEwE
B PR AR, TS B 5 ik 1 30 o/ L B WA ZE S o/L, T L)
TR B BEAR R AR s 5 L MR 75 1 55 35 3 P R 2L 75

20 o/L M+ 15g/L HER M o R0 2 IR 1E
FEST AL AT R N ) H R VR L, e — 7 BB RE 1 5 4R
FIE A IRTE e, A BUCEAT IR A O e 45 57 5 SMS o B 2
(Y LU AR 2 P sy (E MBI B TR BRI ZE, 208
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