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R RIEIT LR A F R BRI A E R LR EWE,
FEE B4 5% AR R AR FF R B Ak EHAL05 (pEHALOS,
Rif)F1 C58C1 (pMP90, Rif ) #1, T fy 4% WE-P2.C-P2.E-
P4 F1 C-P4; & PAILA Bk IAEY) il vebric b PPT,

LB RB

1 P2IL4 BRikoER S B
Fig. 1 Part of P2IL4 plasmid map

2 PAILA FRAIHYERSY B i
Fig. 2 Part of P4IL4 plasmid map

PCR ¥ #84{& & H 10 pL, HH 10 X PCR buffer 1 pL;
ETFW#5I %4 0.1 pL (20 pmol/L); ANTP 0.8 pL
(2.5 mmol/L each) ;7Tag 0.08 pL(5 U/pl); L EiRF
H R AR WA PR R AL, J8) A AR AR el TR TR Kb 55
L2 sk
L2.1 R REST TR ISR RS T
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e E KR 2~4 h BB MR 75 % TE R &
2 min, JORZK HYE 1 K, B L E 8 RJERIE R 40 min,
TCREK R YE 5 WG, BT MS #5555 |, & F 28°C,
16 h/d BURYE TR 7 d. RBREE K ik 1k B A E
BT E T R4y 3 B dh F & R ARE K 8 0.5.10,15,
25.50,75,100 1 125 mg/L R B LU5E T35 57 5
AR R IR 15 N AMER AR . PPT ik
FERITEE  BUSA B b RS 43 B R F & PPT 28 0.0. 2,
0.4.0.6.0. 8 fl 1. 0 mg/L F) IR @154 4L T 35 57 5
bo BRI LB 15 DSHMER, 05 W B A
FE USSR 4 0 B R T A Sk A A A 0,200,
300 F1 500 mg/L MR GHLERIGFHRE L, B
FRIERR 15 NMMER, BAEREFRRE B 7 B
HLHH S AC 3 d WAb3E, YIRS FB 0. 5~1.0 cm,
5 MS AR FEMBEEWE N 1. 6X10"4/mL [ 4
FIARIE AR AT B (E-P2.C-P2.E-P4 il C-P4) 43 B 4= Y
2 min, B FHEAGALUE TR IR 2 I RF
FATCHEK WP & RS 6 Yk, 8% HAE & 200 mg/L 3k
FOH A G TEHE K IR M 5 min J5, BT HE K whgk 1
W I JGHFP T & Sk FL i #A#H 500 mg/L+Kan 7.5 mg/L
(P211A4 JFpD 8% PPT 0. 7 mg/L(PAILA FRARD BRI A 5
HAFHTIEFE BT, 4 RERA S LA
FA4H 300 mg/L+Kan 7.5 mg/L(P2IL4 & ki) 5% PPT
0.7 mg/L(PAILA FRD (1 BS 3535 Fakskig sk, LG
B 4 FAEAYR 1K RET . $18 D BE
WAL AR AR i b R R IEAS R Ly (3D 47T 5E
WANER(R D ACERH A W3R 3.4, B STt B AE R e fE
BRI E , R CP4,

*1 E&EAF
Table 1 Factors and levels
A B C D
K Fuhsm AR B RO BE RYemtE] e SRRt ]
Levels Pretreatment Agrobacterium bacterial Infection time Co-culture
retreatmen concentration/ /> « mL~1 /min days/d
1 7 HE T # 4°C 3 d 1. 6 X107 2 2
2 7 HATEHTE 4°C 10d 3.2X107 6 3
3 7THIREHENEERS d 4.8X107 10 4

1.2.2 PCREW #R4E -4 EHFF), LHEHTR
17T PCR EVFUF519. BUCRIRLLI M FRE btk
PRI 5 100~200 mg DL CTAB ;48 S 2R 2
DNA™, PL&r il-4 iy 5k DNA Sy BHMEST R, DR 4% 3
FEAR S DNA i BAHEXT B, DL R 7K 28 B xF IR, 647
PCR 3. PCR fP 3 5495 CHIAEHE 5 min; 94°C AR
#£1 min; 52. 6°C3B 4k 30 s;72°C ZEf# 1 min; fEFF 35 WK
72°CHEfH 10 min; 4 CARIR . PCR =45 2 L 1R 1R
59, 1 Y0 B B AR ISC LUK » 58 R F R R G R rL T 45 5

1.2.3 PCR-Southern #5ili 3% DIG High Prime DNA
Labeling and Detection Starter Kit I(Roche) i# 13 PCR-
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Southern & ,

2 HRESW
2.1 BEHLR RS
2. 1.1 RIPBRMERENFE M 30 dFEH,
LRIPERIRE =10 mg/L B, ‘Fr¥#& " IR S E &
Aok, BEIBERKRE R 5 mg/L i, ‘TFHRE IR
WAECREMARK ., JEIL, 7R R LR, R INE R
HIE R BERE N 7.5 mg/L,
2.1.2 PPT ik BERIRMAE £8P 30 d 5,24 PPT ¥k
JER 0.6 mg/L i}, ‘IR LT 377 /Y HE 4 A A 2> B 41k
‘FrnE A 'k, X4 PPT ¥ EE 0.8 mg/L
At — RN Ak . BRI, 78 0 e i AL Ak s PPT
FA) i 326 ¥R BE 2 > 0. 7 mg/ L,
2.1.3 MEFRERTE 30 dJ5WERSMEKERE
WIE R k. PRI R O 08 4% 3% 32 v Sk 740 il A SR o
7 500 mg/ L, ZE4ACad B P B Wi k% 2 200 mg/L,
2. 1.4 FAERERTE  FEPUMERERES 3 B EAE,
17 PCR#&:l, LA PCR 338 3 & R FHMENE %52 PP
FEREFRIE , FF 1T e (% 4k 3 = PCR FHYERE/ T AR
ICPUHERR < 100 %0) Gt f& 5% k25 A M 46 b 5 L AR TRD .
H3 2 WA, M A R R BORLAY EHALOS TR Y4
FE AR, HAE AR 5 A R R Bk i C58C1 B RkAH Lk
ERAZL 9 E-P4 RY M SME AR 2R84k PPT
PibER EAE AR . XU TR M S . EHALOS B
PRAG B ME 3R T C58C1 Bl bk X T 48 3 A [ kL Y
C58C1 Wbk = »C-P2 B4 N 36. 0% ,C-P4 K1k
RN 321, “HE MWLM EL VR, ZRANEE
($=0.09, %051 =3.80), YLBA 2 ML L E FH. Xt F
HRERERT S, WiF C-P4 HHkKE B2 40, 151,
WAL AR E N CP4,

x2 EHMFRE BHBEEELNEIE

Table 2 Effects of different strains on

hypocotyls genetic transformation frequency of ‘Kaituozhe’
R T T T T FAE
Strains Resistant plants  Negative plants  Positive plants Transformation

number/ ¥k number/ #f number/# frequency/ %

EP2 6 5 1 16.7
CP2 25 16 9 36.0
E-P4 0 0 0 0
C-P4 28 19 9 32.1
J5Y¢ 59 40 19

2.2 W% MBERAERRM

LRIFRHIE IR E RIS R IR b
I, PR AR WL IR i 22 T G B S8 A AR AT BT T R R DL
A A E s SR 3 d JE R A 2 A B R
AT R A 7%t B 5 300 B8 J AT AL il 9 o R 2k K T 28
=, BRI RYE 3 DA 2GR, Ihh 16 Stk
RAALLRYE 4 A Ze A IR o A0 B i A 4
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MR R YLS 5 S H 22 G R b BT . ST HitE
#E47T PCR Kl , 45 5 WL.3% 3.4,

A2 3 AT, X K IRAT IH 7 R A A Ak R ) B ), A
B ASSEREFRI ] D> B B O B B> 12 4emsta] Cs
FAb BRI A ()X E A3 R 55 LR I s K, Horp
DIFE A'CTHiAbTE 3 d R YJE IEREF% 3 d MRUR MiT sk
FEAE MBI B B AUR YLt a] C XFHA% b %% L35 my
FEXTEE/N B E N 1. 6X10"4N/mL 1 3. 2X1074~/mL
A BB AL R R R 22 S5 OR K, L 2 T R B g 3
T LR A T R Y, 4. 8 X 107 4~/ mL &b B [ 5 4k %
HH S PAAEG 5 AR Yt ) 6 1 10 min FR) AL BN 5% 10 3R () B i)
R 1R Y 2 min B PREE LRI, 25 BT,
CKIRLIA RS AE B &1 Al Bie G De s NI
R RE, ABCD KA TAH A HILRER, A
60.00% ., {H2, ZERIFEN FHBIEELER P, E
145 R AL AR Z A L3R WA R (B, B R 2R
AMERTEBEE R AL A T R REAR I 52 A A 7
REesr b KB vebnic Pt s bk, 8t btk e
MR T . LEA RGN MIE R 5 fL BB 71 78 5 SE A 5 1R

KR AB G DA R
&3 KA BB ER A ER KR
ZROEWRS

Table 3 The visual analysis of the orthogonal experiment results in

hypocotyls genetic transformation of ‘Changchenghongyue’

Az BUMERAREC  FHMEREAREC AR
Treatment A B C D Resistant plants Positive plants Transformation
No. number/ #k number/#  frequency/ %

A1 B C D 65 19 29. 23
Ay By Ce Dy 5 3 60. 00
A1 Bs Cs3 Ds 15 5 33.33
Ay B Cz Ds 10 2 20. 00
A B C D 0 0 0

A Bs C D2 0 0 0

Az B Cs Dy 16 6 37.50
As B G Ds 6 1 16. 67
A3 Bs G D 0 0 0

122.56 86.73 45.90 29.23
20.00 76.67 80.00 97.50
54.17 33.33 70.83 70.00
40.85 28.91 15.30 9.74
6.67 25.56 26.67 32.50
18.06 11.11 23.61 23.33
34.18 17.80 11.37 22.76

M2 4 AT F TR E T R LR, 4 4
SR F 1Y 35 25 3R 2 TUAL B CA) > AT B8 o o B
(B> {2 Gemfa] (O >335 3721} ] (D) ; B4R AB.C 34~
GRS N PO RS A X R i P Ny Y [E]
EATHIN R KT [ X £ 3R 0 5 Ml 25 S 5 T k3% 5%
At PR ¢ TR R s T 3R 0 B MR A T B B2 /N, 8% 5%
AR D (1 DB Dy (3 DA, iR\ HEF ALK, M
WELRL A (4°C 3 D BT B iF, R E BB E U B

o BB 3 3 8 © o v o a0 e w oo oe

(3. 2X10" 4~/ mL) B bf 1R et ] A C; (10 min) F i, 3
ReFeatRIL Dy (1 DE D, (3 d) BT ; #0 2 i R s 4k
HAERN AN ABCDi, B 4 T BRI RAELHEA S
435018 AB,GD, fl A, B, G Dy, BRI P F R A 38 B
YEFFFTE . B 8RB 2 40 B Hoag BAE AR 56 it
FFTHE— AR LRI 25 BN 1 B A b #RZH
B ERIE 10020 H A LR, 45 A PR 41 ML RE A 43 1L
BB SRR A B C D LR R
x4 ‘FriRE RHEERLHEL IR
ERNEMSH

Table 4 The visual analysis of the orthogonal experiment results in

hypocotyls genetic transformation of ‘Kaituozhe’

HES PUbERAREL PR R R

Treatment A B C D Resistant plants Positive plants Transformation

number/ £ number/#  frequency/ %

Ay B G D1 28 9 32.14

A1 B C Ds 11 6 54. 55

A1 Bs Cs Ds 4 4 100

Ay B C Ds 8 1 12.50

Ay B G D 3 3 100

Az Bs C D2 0 0 Y

As B Cs Dy 3 0 0

As B G Ds 13 4 30.78

As Bs Cp D1 17 2 11.76

186. 69 44.64 62.92 143. 90
112.50185. 33 78. 81 54.55
42.54 111.76 200 143.28
62.23 14.88 20.97 47.97
37.50 61.78 26.27 18.18
14.18 37.25 66.67 47.76
48.05 46.90 45.70 29.79

W§|§|§|;j;j:jcooo\1o>maawm>—-g

2.3 PCR P HE45E

DIHTHEAE PR B DNA JgBEtR#E1T il-4 PCR ¥ 3,
hE 3 Bin, B B 4478 DL 2000 marker 250~500 bp
Z IR &) 400 bp v B , BH X BE A1 4 DNA B 5 34 a]
T35 W B BE P 2% i B P %o B CREZ AR AR s 1 X6
HROK ToRE R %7
2.4 PCR-Southern ¥ il 28 5

FEPLIEHX 11 Bk 4 PCR ¥ 34 4 FHYE A M B, £ 17
PCR-Southern K] , 25 5L WL 4, K30 45 KM, FHHEXT
HR 38, BRPERT FR CRB AL bR 28 EL X R TE 2% 38
M ULH] PCR 5 R SE Y, WD UESE il-4 BB A
HHE h,
2.5 %4 FEHPHAEHEKNER

R RS AR ARR AR P S B KR
R B RIRNT A 34T 7 d A M B RE TR
2 (3R 22°C , R 14°0) SR B 2 D i A Sy 5
FRHE SRS TR AR B A . BRSNS
K F A, PR R B B A =1 1 ERK
W1 AR AT E IS L, 3N A LA TR RIE
WA MIARBTR 15 e A G B K. A RE UG b L
KR G il-4 Rk YRR R IETE# AT .

117

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EYEAK -

F @ & 2012(20):115~119

3 ¥ il-4 BEEE#K PCR &
T :1:DL 2 00032 JOAL FHA% X B 53+ 25 PR B 54 SRR ALAR R 55~ 14 BTk IR .
Fig. 3 PCR analysis of transfered il-4 gene plants

Note:1:DL 2 000;2:Plasmid positive control;3:Blank control;4: Untransformed plant;5~14:Resistance plants.

e 11 12 13 14

9 10 4t 2 13 14

4 PCR-Southern blot #& |25 8
13 :M:DL 2 0005 1~11 . % JE R PR AR R 5 12 REEFE IR IR 5 13 .25 AT R 5 14 BORL B X R
Fig. 4 Results of PCR—Southern blot
Note; M: DL 2 000; 1~11: Positive plants; 12;: Untransformed plant; 13: Blank control; 14; Plasmid positive control.

3 g

BRI R L2 WL —E R RN
FEIBRI BbRZ—. FERFEN SR BT, m
SEALRR AV AL AME IR L IR R AR £, G 3k I & A
MR FAbBE AR Yt fa) FERE 5 . IR H T
2 TS DS T RS RS . R R
AMERZERD LIRS R 3, 78 TR I8 A 229 T F kL F e
WA LR AME RIS R, I 40 MR 1 41k
F TR LT, S A LUR E f b (B R Y 2 5 iR
ST ANEE , T A R AR M B AR Y S ek
H RS, K E G , 5 iR/, AR R R
T, ARIER Y A LR A TR 5 % E
JRG A/ S B AN AR, AR R, A KT BT
(800~1 000 1x) ¥ JC A v R4l Hb AR K 758 8T (1 500~
2 000 1x) B8 5 9155 5 08 4 fL R o1k 5 A K 7 PR S 2 1
T HSME R B AR5 05 5 o LR 44k (8 i T H A
RYLJG 32 H T STARGR . IAHTE 800~1 000 1x
R T 5 5% J0 B 1, SR BUEL BR Gh 4 R S A LA
M,

b 5% 2 HE AR AT TR B =2 W X T B B F) 4 e
HEATROBUAL T, SR A TUE 3% 0 0 125 T LAYk 4% 407 3 e
TR MRS, B R T ARAT B IR, MO 2 R 75 1L
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R Wk A (] R 4% Fhod 4 0 30 i 204k A 44k
BRI RS TR 25 5, 2 75 7 2 T A L 90 Ak B i T AR R )
MY ARSMEER TR E . ZRB RS REN, ‘K
W3 e ACHIALFE 3 d 8 RIE4T s FFR & e 4CHisk
P 38R 10 d RUR B 4F, i T B 4 AT MBI 9T 45 SR % 9
A'CHALEE 10 d BCR BT, BT i I R R4 7 [/ — &
WARBE—RE I

SRR H A FE A9 T-DNA S HAE R AT
PRI T i Z ARG B A AR . LRGSR )
F S BB A E AR A SO Ll R SR, 2
RETS LB A b st L 35 i ) i J , AR AT B
YL DNA ¥ 8 AR T8 53, 55 (AR it Rl it K, 3 5
FEOMEKRSZ R AT E G BIBRE F A, %R
BB, KIRLTIA ILREFR 3 d e bRER AT 1M FF4R &
HdESE 2 8 4 d BRI, SRS R 45 R A
—H. BIN AR YA RSN AL FR T A B . R/
N BRI SR R B, FE R YL R A0 1. 0 mg/L i)
TAA 5% 20 mmol/L ) CaCl, BB (2 #ESMER Ik . B
RRA A T M SR IR IR G, R BB A IE RN , 72 4 5 i
RIS, AR I TR B R RAUR

BRItz Ah S AL A RS X SN AR Y 434k 5 R ik A
FEAARFIR M, ARYE T B BT SR, 7 LS
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FRIEM R DA RRE MR MG a1EM,
345 A1 AR B4 JBE 31k B3 AECRE S B B S XoF A K
AT TR BRI BR B b R e A R R A N R AR
Ak, TR TP R B, FE AL IS B9 A 1R E AR IR 1
1 2 23 B AR 40 i R f s [ R I S S, 1T L 43 PR REUR
AUNKEAL R SMERL . TEREREK 2,4-D MIRER
W T 5 f50. 5 mg/ L) ZJ& , BV f 45 41 2L 43k B A4 4
MR SRR TR RS B T o3, T Bl 48 58 T 434k
SR RBa] Ak s R AME R, H T B s H SR
HEALSIMERI L A A LB B, MR . T4k
REGEFEH R, WA AL 47 5 E], &R F R 40 o ik
H e AR A K . XA S AT U EIRE, 4
ZUHPAZ/NF 5 mm X5 mmX5 mm, & S4BT,
BRI 5 AN IR — 2

RN 2 ANEHEE b RFP AT T BAE A RAE, R
MRS ECRAER, BB REFREZS BN
BREHAHAES, B 7 dLHEY ACHiLHE 3 4,24
1. 6X10" 4~/ mL RFFFER Y 2 min, L3555 2 d Ryl
755, AT DL R — VR Mgk AT Bt A e AL B T DR R
H 38 TR
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Study on Transferred Interleukin-4 Gene in Daucus carota L. by
Cell Transformation

GAO Jin-qiu™?, YU Lijie' , TAO Lei"?
(1. College of Life Science and Technology , Harbin Normal University, Harbin, Heilongjiang 150025; 2. College of Life Sciences, Baicheng
Normal University , Baicheng,Jilin 13700033, College of Life Sciences,Northeast Forestry University, Harbin, Heilongjiang 150040)

Abstract ; Taking the hypocotyls of ‘Changchenghongyue’ and ‘Kaituozhe’ of Daucus carota L. as materials,the effect of
the strains, the condition of pretreatment,concentration of Agrobacterium suspension,the time of infection and the time of
co-cultivation on the transformation of carrot ‘Changchenghongyue’ and ‘Kaituozhe” hypocotyls were studied. The
results showed that the C58Cl strain was less damaged for carrot hypocotyls;and the transformation frequency was up to
60% for hypocotyls of ‘Changchenghongyue’,which derived from pretreatment 7-day-old aseptic plantlets at 4°C for 10
days,infected with suspension of A. tume factions at the concentration of 3. 2X10" cells/mL for 6 mins,co-cultivated for 3
days;and the transformation frequency was up to 100% for hypocotyls of ‘Kaituozhe’ ,which derived from pretreatment
7-day-old aseptic plantlets at 4°C for 3 days,infected with suspension of A. tume factions at the concentration of 4. 8 X 107
cells/mL for 10 min,co-cultivated for 4 days or derived from pretreatment 7-day-old aseptic plantlets at 4°C for 10 days,
infected with suspension of A. tume factions at the concentration of 3.2 X 10" cells/mL for 10 min, co-cultivated for 2
days;and the transformants were more for both of their hypocotyls, which derived from pretreatment 7-day-old aseptic
plantlets at 4°C for 3 days,infected with suspension of A. tume factions at the concentration of 1. 6X10" cells/mL for 2
mins,co-cultivated for 2 days.

Key words: Daucus carota L. (carrot) jinterleukin-4 gene(il-4 gene) ;genetic transformation; Agrobacterium tumfaciens
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