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Research on Factory Breeding Tissue Culture Technology of Lonicera’X tellmanniana Spaeth

ZHANG Huijie' , WANG Li-ying""? , YUAN Ting' , SUN Hui-hui'
(1. Beijing Senmiao (Ocean Green) Seedling Limited Company, Beijing 102211; 2. Ningxia Senmiao (Ocean Green) Biological Engineering
Limited Company, Yinchuan,Ningxia 750004)

Abstract: With Lonicera X tellmanniana Spaeth as test material,factory breeding tissue culture technology were studied.
The results showed that appropriate differentiation medium of Lonicera X tellmanniana Spaeth was MS—0. 6 mg/L 6-BA
+0.1 mg/L NAA+100 mg/L hydrolyzed milk protein the coefficient of differentiation was 3. 2;the best formula for the
rooting medium was 1/2MS-0. 6 mg/L 6-BA-+0. 1 mg/L NAA,the rate of rooting was 92% ;after acclimatized for 5~
7 d, the rate of survival was 90%, when the regeneration plantlets were transplanted to substate containing peat :

vermiculite : perlite (2 ¢ 1 ¢ 1). The industrialization breed rate by tissue culture technology of Lonicera X tellmanniana
Spaeth established through this study was rapid,the stability of regeneration system was well,could provide reference for
the future tissue culture propagation technology of the Lonicera X tellmanniana Spaeth.

Key words: Lonicera X tellmanniana Spaeth;coefficient of differentiation;survival rate of transplanting
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Fig. 1 P4IL-4 part of the plasmid map
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12,1 %4 FEFEHEMFELFEA DNA #£5 2L CTAB
B RBUHEE T, (T AR SRR L 45 DNA™
1.2.2 ¥4 W HERM PCR AN T HEBR G4
PCR A0 BsF (A1 BRI 25 5%, Al T SR B A 2 -4 B H
# DNA FyJ &, it XTI PCR™ . DL il-4 4 7 45|
Y3t T, JTACH W #E47 il-4 ZEH A PCR KM, 56 P
T FE 2 6 PP X6 BB S PATL-4 GOk , JE2 5 AR A% Sy BR
X R, To K R ZS E X IR . X R PCR & il-4 3 PCR
R iR ZR CRARFR 10 L) B8R DNA 1.0 pL,10 X PCR
2wk 1.0 pL, dNTP Mixture (£ ¥ & 24 2.0 mmol/L)
L0 pL, 514 RS 20 pmol/1)0. 1 pL, TG4
(MR BE 7 20 pumol/1)0. 1 pL, TagDNA B4 8 (5 U/pl)
0.08 pL, B E B FK 6. 72 L, 10X PCR ZE W .
dNTP Mixture fil TugDNA & & B T K iE TAKARA
OH, -4 FEE G Y F S X BRI 5| 4 (rbel-F .
5-AATCTTCTACTGGTACATGGAC-3 ;rbcL-R:5'-TCA
TCATCTTTGGTAAAATCAAG-3");il-4 2 H B4 (
Wi B ¥ . 5-TGACCGTAACAGACATCTTTGC-3'; T i
2| 4. 5" TACTCTGGTTGGCTTCCTTCAC-3"), W Xf
IBB1 YN il-4 FER S| YR 34 7= 91+ BE 4351 4 433 bp
F1 243 bp, R Z&A4 94 C A 3 min; 94°C AE 46 s,
53.5CE M 1 min,72°CIEf 1 min, BE 35 MEH;72°C
FEMF 10 min, 55 E T 4CHEAEF. PCR &5 )5, H
1. 2 %6 F B b o6 i L kAR U PCR 45 5%, B AL BE 9 3
ORI 37 S B a2-4 B de 53 257 AL RR » LA IR B 1
1.2.3 %% il-4 Z P PCR-Southern # ¥ PCR #
Wi 3 R BHYER T, A0 H WA R A £ P 40 DNA SRR
i s SRR BAPEXT BR A2 5 % B 345 PCR A R A 152 B
#[, ¥ 47 PCR-Southern ¥ i, X #/E L BS %
Roche 7 ] #) ¢ DIG High Prime DNA Labeling and
Detection Starter Kit]),

12,4 % il-4 FEPIH UK A0 AT I 1 2R 4R B S R TR U B
MeBERc Pk SREX PCR A 3 YR FHMERY T, AU H B4
PRSI Fr 64T ATV PR AR A, R R U AT
PR H AT RA B R B vk (R D JBA I .
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Table 1 The fabrication methods of polyacrylamide gel

152653 B B 5. 46 R YR L
15 % separation gel/uL 5. 4% separation gel/uL

ddH; 0 1 650 1100

30% Acr/Bis 3750 360

1. 5 mol/ LTris-HCI(pH 8. 8) 1 950 —

0.5 mol/LTris-HCI(pH 6. 8) — 500

10%SDS 75 20

10%APS 75 20

TEMED 3 3

BT Total volume 7 500 2 000

L2.5 %4 FNHENBEERESSENNE
SRR A A& B E R A Brad ford ¥, & RUE
12k < B vk B AR B 1 BSA ¥ VI AE 595 nm F) % IR
18, IR B X BSA & & VER], 4 HAnEih 28 2 i &
B E DR R 4 A5 H I B EORER A 595 nm &b
AT HRE I E . SR AR E bR il £k 3 3h A5 i
IR PR E R A&,

1.2.6 % -4 N H %R ELISA K0 % ELISA
FE B AT 7 vk X6 A B DR H A BE A AR 1 B R B R
L) E TR, DR IL4 72 H R AR &Rk,
TR PRI B R E R B L
B ISR SR PR IR . BRI R (D
7 96 FLEGHR LI AR A 43 B0 A G0 B 8 A
v ) BT R Al P R B RS 3 4T, F 4°C A 7 (16 D)5
PR H PR HER H A 80 ng/mL FF 4G, AR K 5
R B 3 D8RR B R 6 NEE R, MR BE AL 100 pL, R
2 FL B 5 R R T R R 4 A, 2
FL, 7L 100 pL; BAMEXT IR 5 AR LA AR 1 B RT3 VR
ke 4 5,8 2 FL. 8L 100 pL; 25 B XFHE . 100 L
AW, EE 2 L, (O F MWL P W&, BILINA
200 pL Wash buffer, [A]fg{2 ¥ 5 s, R P 3 K, T
TR AR B 358 B SR 5 A B] 1 78 T4 IROK 4K |
AT (BRGEBRW T RSB S HAERD . SFIMA
150 pL B 37°CHA 2 he Q)5 —HIR N 2% 3
W FAPUIRRG B 1+ 200 # B — P (BF VR B 0. 1
mg/mL) , LI A 100 pL # B lF 89— P i, 37°C iR
B 2h, WETHRM PR 3 K. BFLIMA 1+ 2000
BRI —H0,37°CIHE 1.5 h, G)EER S : FFLINA 100
L B C ] ) TMB A A, 37°C % )30 min, 4L
T 50 pL 2 IR RN . (6) 28 - 5 B bRAR A B
FRAEIUA 58 450 nm MBI UR(E . DABRYE R H 1)
W MBI A TL4 & BAER, AR . B
o ILA4 W& R mREM LTRSS,

L2.7 %% -4 FHH &R RERGE RS TR EHR
WA RS 04 BN HERREER SRR ERH EE
PRHEFTXS FL , 283 FH [R) 470 0 M  AEL PR R B 46 S R0 L BB
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2.1 ¥ il-4 ZENH KR PCR K4 1o

W a4 FEEHE T, T, AP IR PCR &I (B 2)
A 41,7 DL 2 000 marker 433 bp {3 & , %% 3% B H % A
A B SR T DLV BT A R S M A, B MR X R B s R
HRTCAH . PO IR PCR RI7A R0 R o RSl f B 4 » HE
Bk PCR Rl B () B 1 25 SR

FH A RS 34T PCR &4 (B 3), R B B M
FEREBUFCRAR RN T K/INA 243 bp 75 W4 5 2571 , BAME RS
HR Koz 0 BRTCARHT R B R TTT5 e I 25 SR AT 52

B 2 HEEHEEKNRYTE PCR
# :M:DL 2 000 marker;1~22. %% 5 K Af #2325 A 0 BR324 . F
AU R
Fig. 2 Detection of the rcbl gene in transgenic
cabbage plants using PCR
Note: M:DL 2 000 marker;1~22; Transgenic plants;23:Blank con-

trol; 24 : Negative control.

506 7 8 940 11 1718 14 15 61T 1819 00 0f 07 1304

3 ¥ -4 BEHEEN PCR LR
1 :M:DL 2 000 marker; 1 FHEXS B8 OFURL) 5 2 BAPE T B8 (G % 2
R H AR 5 3. 25 A X B 5 4~ 24 B B DRI R (4.5.8,10,12~15.17,
20.22.24 R R A, A MBI .
Fig. 3 Detection of i/-4 gene in transgenic
cabbage plants using PCR
Note:M:DL 2 000 marker;1:Positive control (Plasmid) ;2 : Negative
control (non-genetically modified plants) ;3:Blank control;4~ 24 : geneti-
cally modified plants (4,5, 8,10, 12 ~ 15, 17, 20, 22, 24 were positive

plants,other were negative plants).

25 PCR #5278 366 #RAFI Ty AQH WEAE R,
SERR 17 Bk d-4 FENFRYERRR (R 2.3), IR AU,
4.6%0. 7E 673 BRAFI TACH ARk, JERR I i 24 Bk
il-4 B PR PRMERE AR  BHPER R 3. 620, BHIE R E (R AR

®2 HEEHE T, RENER

Table 2 The PCR-selection results of cabbage T3 generation

Ts M5 Rk il-4 PCR #¢1l] i-4 PCR detection
Number of Ty Determinand plant FHHERE FEpE=R
generation /R Positive plant/ 4k Positive rate/ %
CPg49-21+ 94 3 3.2
CP49-5++ 14 0 0
CP249-10++ 101 7 6.9
CP249-4+++ 63 3 4.7
CP249-11+++ 64 2 3.1
CP;58-7+++ 30 2 6.7
£t Total 366 17 4.6

*x3 HERHE T.AENER

Table 3 The PCR-selection results of cabbage T4 generation

Ts fRbk5 (ERlE7S il-4 PCR #:) -4 PCR detection
Number of T3 Determinand plant BHMERR JuEficated
generation /¥R Positive plant/#f Positive rate/ %
CP249-10-50 380 11 2.9
CP249-2-59 80 4 5.0
CP249-10-47 30 2 6.7
CP258-7-38 X 49-10-108 8 1 12.5
CP249-10-55 40 1 2.5
CP249-2-105 70 3 4.3
CP249-11-25 40 1 2.5
CP249-10-108 25 1 4.0
41t Total 673 24 3.6

2.2 %% -4 R H % PCR-Southern 2438

Phil-4 Z P PCR ¥~ 1424 3 W/ T, Ak
DNA J#itii# 47 PCR-Southern 2432, 25 R K ] (B 4),
BAMEXT I K 25 0 BRI TE 483815 5 » FHME XS B (kD) &
TR A R E T WIHUESL 4 EREE LR AZ T,
RHEM P, BWIUEB T PCR I 14 & I 45 31 /9 v
CIET S

4 ¥4 BEEHEER PCR ¥R PCR-Southern #3245 R

1 :M:DL 2 000 marker; 1 FH 4 XF B85 2. B 0 BB 5 3. 28 X R
OKD 54~13 A5 Ty ARH WA R (FErb 4.6 SRAGW Hh BHAESW , IF o2
ZfEE).

Fig. 4 PCR amplification and PCR-Southern detection of
il-4 transgenic cabbage plants

Note:M:DL 2 000 marker 1:Positive control; 2: Negative control;

3. Blank control(water) ;4~13:to be measured in T3 cabbage plants(4,6

is not measured the positive,non-hybrid signal).
2.3 Bk il-4 D H R B A 3R PR T AR R UK
AR IBCE e -4 FE DI H W3R H R HEAT SR TN A
JHe B 5 L vk (SDS-PAGED) , $2 BUHE 9 28 H iR &0 % S i
ek g, 34T SDS-PAGE J5 , 7R 27 1 i (B 5) . i3
B £ O 2R R A YR B, BOR R, M SR AR
BT BB 78 3 N AR IR B P % 7 T B R/ DA T 438

BS5 #%i4EBEFRHEZEARMBRAEBRERKBXER
M4 F i marker; 1~9. HiE BEH.
Fig. 5 The detection result of cabbage protein

Note: M; protein marker;1~9:total protein of cabbage.
2.4 a4 R H KRS FEEEA SRR E
B Wk BERE BE ) BSA B W £ BSA pr i th 2k (&
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6),i% il 28 /Y [B] )5 5 72 R . y=0. 58832 — 0. 5820, R =
0.9380, AITF/REMBEEWENE. T, AF T ALk
B 28 ANBHMEAE S E AT & B K45 SR B . Hodh 10
BRI BABEEHSERRGR D,

1.0
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- R=0.9380
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Fig. 6 Standard curve of BSA
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Table 4 The result of total protein in the transgenic plants
RS ETTVAE F K E Total soluble protein relative

Number of lines

concentrations/ng ¢ mL™1

CP249-10-47-8 1 086 100
CP249-10-50-235 221 820
CP49-2-59-15 246 600
CP249-10-108-1 156 310
CP249-11-25-11 174 980
CP249-2-105-37 157 040
CP249-2-105-22 490 910
CP249-10-50 889 410
CP;49-10-47 301 990
CP249-10-47-8 1 086 100

2.5 a4 FPH R ELISA R4 R

it ELISA & &84T i) 5 25 AT DL 4 ARSI 3 4iF
B ILA fEH R Rk, fE#E1T ELISA B} it & 6
AR [FI VR B B A B LT W I A A e 2. 183
BRIATVE T 28 95 #2 k. y=0. 0031z + 0. 1224, R = 0. 9953
(B D, % 14 &85 AN S IER7E B 4HIH
K, ZEE AR UUHFRAHUAESS IL-4 MER
30T .

y=0.0031x-0.1224
R*=0.9953

Ausonm
N
(=}

0 200 400 600 800 1 000 1200
IL-4¥ E IL-4 concentrations/ng-mL"!

7 ELISA trfE i £
Fig. 7 Standard curve of ELISA

HRAE BT 58 y=0. 00312+0. 1224, IKE 5 i 61
WK F 25 T A B E IR (B A 2 A5 AmuED ™, 5k
AT & TL-4 X &8 (O RH & B TEtEE A
(TSP) FAART R BE (3R 5) . Gt kil , Forfr 10 34 i oy
ELISA [H, 78 T, AUH ToARIE 28 N i v FE A LU B
N 35.7%.
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Table 5 The amount of IL-4 in transgenic cabbage plants

JEGIR q

RS -4 i E‘Eﬁiﬁ*ﬁﬁfﬁg
Number of lines Ao mm IL-4 content relative concentrations TSP/ %

/ng + mL~1 /ng +» mL—1
CP249-10-47 1.23 357.29 301 990 0.118
CP249-2-59-45 1.155 333.097 99 770 0. 334
CP249-2-59-15 1.435 423.419 246 600 0.170
CP249-10-47-8 1.554 461. 806 1 086 100 0.043
CP249-10-108-1 0. 601 154. 387 156 310 0. 098
CP249-11-25-11 1.11 318.581 174 980 0.182
CP249-2-105-37 1.712 512.774 157 040 0. 327
CP249-2-105-22 1.461 431. 806 490 910 0.088
CP249-10-50-235 1.444 4791.3 221 820 0.192
CP249-10-50 2.9073 898. 35 889 410 0. 101
2.6 % -4 FEPIH S A AR A K H R R
HUER

T H WA TTAE Sk 1a] , 3o 4 2 X H B A AR A
[l 2% 0] A 2 DN 5 Al A S D AR R A R 3 D P L B
SORFRC R BUTE R AT L. G R I EE
DR H WA R B e T DA A R A R 4055 L T FE 391 B (3
B R E AR SRR T B RIEGORF O . IR T R
JEH W e Bop Y, BA R A 2 P 3, J5 AU
PRAE RS TURBE I SE R SR & P O AR Wi B 28 = 2L
VA5 o
3 HitHihig

Pk EZOH U T, T AUEMR AT T PCR A,
XEACHME R BEAT T . BIE b A S A3
e AT A Y R R N AR E A T
RS B IR S T, B SR EE A B A2 AR 3
ERHEEAES . SBOXMARKIRNERS, %k
DIULER e I R 35 A AAR BT . A LR 4. #f il-4
FEN PCR 974 3 WIHMER) Ty fCF N H i r 2 AN
DNA, # 17 PCR-Southern 232, Hi Bl T 2% 3 47, 1 B
PCR ¥ 25 R AT §E -4 B AE H A vk P 6 3015 5
FaE e . 16 ELISA A, 52 T 10 MEKEH
FRER AR, H, CP,49-2-59-45 (&5 H B AT 1R
) & BEGR O 0. 33404

IR ERE R RRINRIEN 114 FAH K2
I E K EH T R B RE. KBSREN,
B E A7 H 5 U i RS B B, B k8
REEARIBOTH K. B RN H S
A KA E BRI KGR H RS IF SRR R R
REVE SR TTEE R IK , [R] I B B R i) RNA 3%
B REAR o O R0 55 2 2 o T 8K 7 A 1 i) 48
INTTERT™ A= fg JUARN e 35 PR 3R 7 A2 1 48 2% 7T
DIFR SR ARAERORE Ton  ) Bf 3ox BB 3R 355 2% 113 FT RE ARl a4
MFRBZ B ME . %X P R EEAER A 35S
CaMV-358 4 LS 35, FF 80 2 A5 358 7 P51 . (H A
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YIRS T — E W B, il-4 ATREARAT A H BT 2%
T 24, T M IL-4 K &M, De Jaege G
DS ey B WK A 32 5 (Phasedous vulgaris) i) — 4~ Fi
THRMERE ST, 3T CaMv3sS Bai i 5, Al &
HPURTER R ITH A FRIB KT L4 % 40 fiF, Perlak F J
SN0 X AR B N S T AT B, B GC &
&, AR ATTTA JFHIFEENZR A5, NiEm
B FEH AR K KT, Twyman R M 20904 A TR0
LTB H N A DB SRR R KT, EREH
TR LTB B A D5 B AH L3, 1il & i Bt JR 3R 3k 7K
SEHEINT 3~14 £%. Twyman R M 4" B 530 KR
BHWRSEEYIEHEAR 0.1%~1.0%, 5H
B LA DR H AR S AR SO s R B 9 45 SR A L I B
FEHRIN B Y T4 REACPEAR 7ER A B 8 /P i
FRBBROCH R ABHEAR 0.334% ., BWEAEHE
FEEHBEPHRBBHENRM. REKPREREH
KR EME B R 5 e A BE DR B — KA . 7T LAGE
1 X BN R 5 AT S AL B R R AR R R R
YEFR G 3 F RIS 8 T B I & F R ER S A )7
1) 5 LB i e DR e (38 TN Ao 328 38 S5 il ok o IR o
FEF VTR, 8 W R Rk g e R e . IL
-4 FFRBR— MR HE R R, T U ERE, BT
TEFA R R EAA R R BT/ ENEA
Y F MG — 2P B S F4 3. AR XS RB B B
EHZEBHE—LHERE RN, # X —0TF '
R EAERNILE L.
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Study on Analysis of Genetic and Performance of Offspring
Transforming il-4 Gene into Brassica oleracea

ZHANG Wei-ying, YU Lisjie
(Higher Education Key Laboratory of Plant biology,College of Life Sciences and Technology , Harbin Normal University, Harbin, Heilongjiang

150025)

Abstract: The il-4 gene was transformed into Brassica oleracea cv. ‘Zhonggan 11’ by using Agrobacterium-mediated

method. The obtained T; and T, generation materials were detected by using PCR amplification, PCR-southern blotting,

protein concentration determination and ELISA. Meanwhile the genetic rule of i/-4 gene and the phenotypes of progenies

were investigated. The results showed that a few positive transgenic cabbage plants were detected in T; and T,

generation. The genetic rule of il-4 gene in transgenic cabbages didn’t according with Mendel law. Meanwhile, the field

survey showed that the disease resistance, height,seed setting rate, growth potential decreased comparing to the control.

Key words: cabbage;interleukin-4 ;molecule detection;field survey
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