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YRBENRBEOER ovy-cp) FEHRBNMEEAEF BHIANEYENER L —E 1Y
Pitt. REEMRVAGERCH R BN SRSy RENEEAERBE AT |
BEMIARDHBRELEHR B REOER HRB RN TR R,
ERRFEMRERFERRBH S ZREEE, S FE KRR, JEH Y Ri
JB % (root inducing plasmid) , B S 1 4 A BT , 5% 5 72 4 F 448 (hair root) JJEERK Ti Bk
(Tumor inducing plasmid) , & ) M4, A REBA Y EE A H & AL, EaK
F112E FF 7E 4 T—DNA (Transfer-DNA) , T-DNA [ % Rl (F 4 i, ZE 54 (L A9 M A
FeRMEERATIRE, LA TR A W Rl A A R E ¥ T—DNA R4 89 41
BERBELFN. B R M Ti RAHTHYSAINELE Y B FHE,

ASCFI R Ri FALAY & AR 8 (PRiA4b) 2 R 8K R PES(R A K5 3
17 E HEE —SMV —cp) Ky it ,Ecoli HB101 X% 3hH , B = B hI F AL T,
R#ELCTEBURRK SRR BRI A B, 2T BRI, PCR FIBE A 2033, i B
KEEHRBENREQEEHSMV—cp) ESFA . W KEHRFETHEBLT HRB.
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REmMEF 25.8F 28. KK 37. KK 42. B4k 32, B K 33.86—632, 3 # 28, £y
22 F 12 EF B ARIER AL KFF BRI A R BB IR 8 RIBRFE ORIAL)EH HE
R o) FLHEAL R B B A FP KBRS TH A HOFINGE « coli HBIO! HEHNE LG A
B (mob) 1655 (tra) ThE , RAE R B E Gm) FHE IR ID AW R E R4, H A3k 6. 8Kb {1y
FRAL PES(HFF 808bp §9 SMV —cp H ) AL K (spe) FUHEDL A, B LTI K2 R ¥ A
B R Z R E - coliM109 gy ERBHE BT & MR FFR 46 () 1,2),
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B 1 RFEWHE Ri FR pRiIA4b ¥ i Bl 2 & SMV—cp [ i HUA 5 Lo 3
Fig. 1 Agropine type Ri-plasmid pRiA4b function Fig. 2 Fig. of vector plasmid of SMV-cp gene
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T.—DNA I Ta—DNA ; § A HIHI 408 4 864 5 B #9385 4 o (K
ags: RIFBA MBER jagc. REBS BB EE

tms; 5 Ti BB PHY MK & SR E B R £E

Ori; Origin of replication

Vri; It is must that transfer DNA into plant

T.-DNA and Tg-DNA ; The region into plant genome

ags; Agropine synthetase gene

agce; Agropine catabolismase gene

Tms . Ti-plasmid plant hormone synthetase gene and nomologous gene

2HE

(1) % %I PES 7TREZE E » ColiJ M109 FhU", %64k 4Y E « Coli M109 4 B i 8r
DNAUIFIB G4 H bk #0 00 , AE B PES K STRETE E » ColiJ M109 v, 2= 34438 4 Mk
PES R N R AT B, 4 sm 0 spe FUIEZE £2 8% 77 248 AL T FI R A S8R9 7 L 32 L
FAL T R IKHE AR OB DNADY, 22 PCR K, A PES OB S AN R IR ARFF 35 3 4%
T AT A RE A SME .

(SR ARRITE A RELEE O F o o BRI E S s ik . H
FEOT R IR M IR IR BT R

BRBATE T OFEMES L CHEAIEMTIR, AE P — RN TR,
¥ —HIEAEH 500me/I HFEHF B/ R (co) A MSOMS 35 F A THLYA Bs E MY
AV EEREREPESFERR. 2 2 AEABESHERRYT, #EH7E MSO+cb [
PEFFEBRE , WIANRBRSRE A 1/2MSO A HE UM R E R, OQFH TS
& R TRt m g, FH T EBERF L FREBLERER L, QB KES 5%
BRI T FrH 28, IR H R L TR BT LR+,

WORGASNHER:OHEFIFBRBERAGALR, 5 5L F RIS, 3
F MSO+cb+ 1mg/IKt+500mg/1 2. 4D [& I 5, ARG ) BoRIR , SRR FE ML G i 4
., OBRRATHBHAR - BENHLERE, A/ A MSO+ Img/1 BA+0. 05
mg/l IBA, % REEHRE, BHEASUERE. OFHASAGAL LR T ETE
S 4610 F B B F MSO+-500mg/1 cb+ 1. 2mg/1 6BA 3EFREIES H MG AR, DILHEFH
EESFQUAR . KEAMVIBUMNEE BB SR 10 47,20 4.40 5380 1 /hBES,
¥\ MSO+500mg/1 cb+ Img/IKt+0. 2mg/1 NAA 355 3, E R A HAR, B AL
I,

GO HEASFFLAEK . OTHWESLEF WK S RIWEE . VI XEM, 70
I K S L F B W B R T MSO+500me/1 cb+ K1 TR Bt 4 S Bk, R BER A
IRERE 60mg/1 3R E NFHFLBEFHAEF,FK lem B4R, PITHA 1/2MS0+
500mg/1 cb $HFFEAN ., QIEEHES AL BHE 7 RO THE O IEH . EH %L FRE
BALRBEFAEFRSHEER. CONEFHEH K. NBRKEEK ER 4 mm HIE
B3, W& TR AL, T b2 5 S8 (0 F 3%, 7ok 1 L8 # MSo+
500mg/l cb+1mg/] NAA $55¢ 3 b, i MHIRETE LA MS R R 3 UEBHEFHE K
BT EMTMSABTE+IBEMS MBITE+B EMMITE L. 2meg/1IBA, S FH 4
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Wbk, FEEMNEFRTBEFOLI 14— 16 /i, FHLIRE R 1500ux, Zi{ 26 CES,

(6)TEBERAT R 4% A « J » Morgan™ 7 it i il REEH LV EBRAN A A TR
BUTFEMSHERTARLEK.

(7)PCR £ . A5 {L F R M B L B #k 0, 4R EUDNA H R, AT &M R31¥ (B
%R EEYHERSRS B REI Y ED : CATATGTCAGGCAAGGAGAAGGAA,
R RSIYFS . TTTATTACTGCGGTGGGCCCATGCC, i & 4, &M 95C10 43,
Y 93C1 4, B ¥ 50C30 B, M 72C2 53, iRE 72C5 43, LT 35 M FEF, HUK
PCR /=¥, SR ig S ik TR R BH SMV—cp EE F A PCR ZAF AW FI T EESE
VIBLH.

(8)DNA BE s A+ FRIH R LA B E BT B A RAIE R DNAU, F 4 ¥
RiRc 84 BB DNA fER & 3517 DNA BE i 0 F R AR AW TR e £ TR

/L\\E'—.]o

L $5{LF R R
CHUE R A « (I B E-coliIM109 (R PES FRIA SMV—cp 2 H ,spe i), % ik
BRI E PRiIAML(E sm HitE) , 5L F 8 PRiA4b+PES(HL spe #1 sm it . 4 5 f
RENERNIERE L ARME 1.
1 FERERGRGE

Table 1 Screening of different antibioticin

. DIAPUE R #K B LR
Strain Antibioticin variety Bacterial colong growth
44K .E » ColiIM109 spe +
Donor spe+sm
%k . PRiASD sm +
Vecipient spe+sm

¥ {LF.PRiA4b+PES

spe-+sm . +
Transforming bacterium

H.+RRERCTRRTEERK

# 1B, AR TR se-tsm SR KA LA K, IR A kA2
£ LB TR PESCR SMV —cp 2B HEA S IKH AN R IL T

(2) R DNA YR 42 SRS b, 3 4 A0 4L F 69 FOR DNAT), B3 4 e ik 30
{RAE A LT 297 6. 8Kb B9 PES A DNA % CRESIN) . B (KB TLUL4F 5691 PES
AL AR PRIAD, ER R LT H.

(3YPCR Ky . 53 SIS R4 A B8, 32 W 8 P 3% 4L F B FOR DNA, PCR R, {1 26
FUBEAL T B 808bp K SMV —cp % EB LR LT 41 SMV-cp 2B 7776 LM =
R R,
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2. ERMINBES:

CORERTES 705 B YEB 0, 32 I AEE (L (B ik St Rl J5 — R B i 5z
KEBRBRE O EEHG R NRE WEZRARE T EBREHE LBMKE
BEEMAX., X2, R 2HEFIARAFENZEMBATERESFHERRESE BB,
LM T—DNA § A, H T—DNA HA ™ Ed BB A B E  EEY R R, =R R,
A EHERBABRR, REF T-DNA (IR ERRAF A T—DNA G955 EH F 5
(HE S A T-DNA B[ FEF = E TR, /A S AES R EEBMAY TR—DNA #53),
MREEFMEER S S HEFNERREEEFEERMNE IS TAIE

F 2 AEIERX KT A R AR S %S BRREDR
Table 2 The number of bairy root of hypocotyl of different points

were inducted in different bacterial culture solution

[ . AR ST RE B3 ERY FHEBN SEHEME D

i
o Infectious Inducted Number of Number of Number of hairy Ratio of hairy
Cultivated .
bacterium point inducted hypocoty  growth root root alkaloids root alkaloids( % )
YEB h ﬁiﬂ;‘tlﬂ#; 7 0 0 0
YEB culeure };’EO;ETY‘_?#OD
solution 7 0 0 0
hy pocotyl below
43 b5 15 6 1 16
Mk 33 PRIALD hypocotyl top
Heinong 33 EH T8 . .
15 110 2 19
hy pocoty| below
sy DL 32 1 3 27
: ypocotyl top
Transforming T
bacterium 32 24 40 16
hypocoty| below
YED h ig;;tﬁ% 8 2 0 0
YEB culture g:?i%iﬁ;p
i 0
solution hypocoty| below 8 30 0
h Eg;tﬁﬁ 15 5 0 0
86— 632 PRiA4b ’;g’_f’: iﬁq’
15 66 9 ‘ 14
hypocotyl below
wey  EELR 30 7 1 14
Transforming ypocotyl top
EBTH
bacterium 31 127 14 11
gypocotyl below
YEB h H‘:E;tlmj 8 0 0 0
YEB culeure );;o}c!?_)ﬁ: *OP
i 0 0
solution hypocotyl below 8 19
3 b 16 8 2 25
wReE . hypocotyl top
; PRiA4D
Suinog 8 B T 15 7 17 24
hy pocoty! below
P . Eﬂﬁ”ﬁ, 39 21 3 14
Transforming ypototyl top
F£H TR
bacterium 37 186 39 21

hypocoty! below
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) FHHHS . YEB WM L T HURSE: FHT, 10 RERERBET ALY S8 b
AL NEHAAKE BRE, AR, FH U RRE K 3D, K IFHEHEAFALT.F
SERBBREEBBERAK FHETRABREE,
WS AR EEHBAR B R, FRAMMYERVES, SEERNE 2
ZEAR. B YEB WS EFE AR XA R AR BRI, WEARBER .
#3 AREBRMARKLHFHFHTESBRROH
Table 3 The number of cotylendonar node for different cultivated

were inducted in different bacterial culeure solution

SREER
- HH HEAF I R - "
h Infectious Number of inducted Number of ith alkaloids
Cultivated -/ \
bacterium cotylendonar node growth root %
number
YEB
) 7 5 0 0
S S YEB culture solution
Hefeng 25 LT
15 .72 18 36
Transforming bacterium
YEB
6 8 0 0
Bk 32 YEB culture solution
Heinong 32 BT
18 82 24 29
Tansforming bacterium
YEB
9 14 0 0
R 837 YEB culture solution
Dongnong837 ®(LF
16 62 20 32

Transforming bacterium

3 AGBARNHES

DES™EHBRBEREERAHHA LTEA 5 MaEF . ERSE 7—12 RETRE
HTR™EBRR I5-30 REERRETWAG L. BHARBLMEHE . FADLEF
BE, ZHBHAFERMIE, HF 2 RGGARHITRE, R KRS LR HZE. 29
KM EREEGE O, %ﬁFﬁtﬂNﬂ bR, 20 e e e 1 i REO & T R =
FRAKER 857 H BB — L, KR 37 E R — L,

DT BRAEFOHGHHLN. ?”’rféﬁx)u 10 KATE SR AR S, ZHT R IR
R GAR NI FER L.

HIEFREFEFBHAL SLEFAEIT R, 23 KGO A RE R EORE,
15 RJEM ik A B A AR, #fm i 3y, O AR R B 5L 5 A (L 3%
B AORERTBHAR T LHR, —HEGALLSR, BA G F AT EAM
Bl (& 5), AR 5 HERL, KSR HASLER, B8 EREE MK, iR Rt
R HFARTEL.
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F4 BAETFHBNARXELSEHEHZESERBOAHHESAK
Table 4 The number of hairy root and callus of hypocotyl of

different culeivated were inducted in transforming bacterium

B HHERRARE B HARHR FH AW
R Days of producted Number of detected With alkaloids
Cultivated .

hairy root callus # Number 9%
#1lg 22 Fengshou 22 9 16 4 25
B % 32 Heinong 32 7 18 4 22
M4 33 Heinong 33 7 20 5 25
47 8 B Suinog 8 8 - 24 7 29
% R 37 Dongnong 37 9 18 6 33

®5 HERENAEARSHERAHALAR M HAL P &EH AEEY
Table 5 The number of callus and alkaloids of different cultivated

were inducted in confection

i BHEELRY goRul) iR 1 H LB With alkaloids
Cultivated Callus % Number of detected callus ¥ Number %
B4R 32 Heinong 32 90. 4 . 15 2 13.3
&k 8 2 Jilin 28 91. 4 20 2 10.0
86— 632 81. 2 15 0 0
4E R 8 5 Suinog 8 95. 0 20 3 15.0
A EFSHEEK

DREREFHTEFAEF AAEFHERK . EFH RS REHELTER,
R0~ 12 KG, LS ABRFZAETF  ANEFZIRK KL R E kR AR F™
EAEFHERFER 6 ANZEER 6. FHTBRESEMAET, BLHERESR,
ATRETEF M T E LA S ARG A T, £ H T—DNA(Te-DNA EHMEEFED AV HLF
W HENFRGAR ML EAEF, “RR 2" EANEF P EHEEREE S (H
3,

F# 6 LT RO A SRR A S AR
Table 6 The number of adventitiou bud of cotylendonar node of different cultivated

were inducted in transforming bacterium

o 8 B T FHEEEAEFY MNEFEHERMI
a0
Infectious Number of inducted  Average adventitiou bud of  Number of adventitiou
Cultivated
bacterium cotylendonar node single coty-lendonar node bud with alkaloids
BR 33 LT 30 3.1 16
Heinong 33 Transforming bacterium :
R 42 HILT o L "
Dongnong 42 Transforming bacterium h '
R 37 kT 34 L6 13
Dongnong 37 Transforming bacterium )

DFRRTHREHTSHFAFAEFSHEER . ETEMTSRER L TFER .25
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KEFEH A 20 RKFFARBUMNE, /MEKRS dom DL L BN 1/2MSO 57 %1, —
MRAERTER ERBFEER BN TRMEFONESFS FHTES A E TR
EXREBAC AL FORENERTEE  SEEMONERBIRTAE. & ELHEK
ZH /D ERFER, 7 A E R TR S F AR

DBEEMEFESH AR BRROETH TEMHUFRER . GORHER.ER
REMKE EBRE. AOERMEEE L E k. LERETENAEFSHEE
woEAFRGHFEERMARBIRBLER . PELEFH A MS+6BAO. 5mg/]
+IBAL Omg/1+GA;Img/I SEFREH B R HEAM EHAEZ EHRE ERMEE X
B ARG LEBFHT(E 2,

5. A %K) PCR 427

BRMAERENE 2 DAY A EEER, R 24 BRI FHT BT RA £
FHBEEMOPH 3 BREIME, TR, IR 12.5%(F D,

6. DNA BE R 43 F IR 3242

b3 24 BREY DNA H£ 4, BB TR EREA 6 MEARIM A, PCR Rl R M
PATEAY 3 N EEGh  FEBE R AP R B 30 BE U M (8] 6), B BE A JR 3G T 45 SR Y
FUER 25U 5 HEEBMARBE R —E.

LR RSER KGN RHEITEOER (SMV—cp) FAKEH R, R IGHIEE,
MREHEEK.

it

L FHTRTERESAE T SHEEERNTREY

Curiustou® 1A BB R ERS HHA KBHFEEKRTRRNEE RIK T
MTEHFEFONEFMEEER FOASER b RERET R . ER ROSEL T
ALK, 2 PCR FIBE R E R RS ERERBRIF BRI E K. 1t
A, REMRE, RIOVBSS TR, Bt FHTMAES G2 B A%, AF £
NEETIRTFHTETHEMEZ) Smm SR B, = EHHEE SRR OAR 4 A1 b B 5
BN IRBIRER - 2R R I .

2T RFRRRFTRAKEFRE

FHEMEEUIRAA Ri BB R T AYIRRBR, 48 & Ri FORA L K EAYSR R,
RAEBHRTH I, F R AR HEAKDIAIEEAE . DKEHER A Reech L1 K
M KEEBRBEFHERGFE REBAENRERELNEX, 2XARILKE 10
JUAEF, F b, P4 6 R, R SMEG SR TN, B RO B 55,
MAEGESFOBRRMALTF EEFHHTERNGERXERRAZERUZ MAER &
RS, RRILFAR 2MBR 6 FRFFBRREBRRFE. 2IHEMEERS L
BRASFSME RN R ERREODAER . FH T R LR 4
BARKENAR S A EHEDH R 3—5 RARERE. HMAZBT EREREY
R TR & Vie REYEKFRE BERAE. OB BRI 7 kRt
B SME A ZARRAT B L IR IR IR 558 K g 5 i Bl 4 S ok 5 3 (L AR Ak 5
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RFE AL R, SR RBOSMEGTE T I R R — o o, BREF F 4k
ARG BT RS E BN R, TR B A B (L3 5B E . K E A
AEEER FERK EREARER, LK OBREL ESNRERSRE. A
Tl Bt IR S

3. BAEKHNERSE

RER—-FHHREY  BEEGBHEEEN RETEME 2 LRRFEMENK S0 RZ £,
I 10 Ltk TR E AR E KRR F A RS FEEROMESR E¥ 4
K. REMFELGE, HBL--PHAR.
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STUDY ON TRANSFERRING SOYBEANS MOSAIC VRIOUS COAT
PROTEIN (SMV-CP) GENE INTO SOYBEANS BY Ri-PLASMID

Xu Xiangling Li Xinghua Liu Weihua Li Jilin

(Harbin Normal University 150080)

Wang Yi

(JiLin Agricultural University 130043)

Abstract

The PES plasmid (T-DNA carrying SMV-CP gene) in the E. coli JM109 and was intro-
duced into Agrobacterium rhizogenes (PRiA4b) with Ri-plasmid by tri-parental mating and was

tranferred into cuiltived soybeans Hefen25,Heinong33 et al. by means of binary vecotors. The
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hairy roots wete inducted from cotyledonary node. Hypocotyl and whole plants by in Jection of

bacteria transferred. The analysis of paper electrophpresis showed that alkaliod found in the 25%

héiry roots and 30% regenerated plants. The cullus of formation of hairy roots were inducted

form hypocotylars. The cullus butting, adventition, leaf-like and embryoid were obtained from

immature embryos and adventitiou were produced form organogeninsis. PCR and southern blot-

ting proved that the SMV-CP gene have been introduced and interjected into genome of soybeans.

Key words Ri-plasmid; Soybean; Transferring gene plant

1.
2.
3.

(=2 S B

BRRiR B
B 36 KE THMESTHBRE.
k8 EREHLE DEK.
AEFHERABIE T . RFM kb HBE W ke KRR 42 THHFEAEF L RR 37 T
PR AR e MK 160 FHEBI S M,
TR PCR A M 2. KRR 42 AL 0. BR 33 PRENEF,
B DNA (PCR 13 ] . ¥ {4 F B9 B DNA PCR £ R 5T,
DNA BT 7% a.0 HRAKEX R .c. BR B3 THMZEAEF G EREETFHT=ENE
3o BR 32 TR EAEDF,
Explanation of plate
Hairy roots were induced from hypocoty! of Heinong 36.
Soybean transferring plant and podding of Suinong 8.
Detecing the alkaloid of advenetive bud;a; Agropine ck. b:mannopine ck. ¢:the advenetive bud were pro-
duced from cotylendonar of Dongnong 42. d; the adventive bud were produced from cotylendonar of
Dongnong 36. e;the adventive bud were produced from hypocoty! of Jilin 169.
Detecting the PCR of regeneration plant; a.the adventive bud were produced from Dongnong 42. b the
adventive bud were produced from Heinong 33.
Decting the plasmid DNA and PCR; plasmid DNA of transforming bacterium. PCR were positive reac-
tion.
DNA dot hybrization; a,b.positive ck. c:the adventive bud were produced from hypocotyl of Heinong
33. d;the adventive bud were produced from cotylendonar node of Suiml)ng 8. e¢:the adventive bud were

produced from hypocotyl of Heinong 32.



