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ZBRITHE A, BRZRCEESFEFTY

wIY WEEF NZE"

(EMXFEWMRRAREDEWHEMLFESL ZH  730000)

M B KEELXEYTHHMUEAE, AR 2me/L 24D MSEREFESRHAH,
BHHAAERMO0.5me/1. 2,4-DRY SH K EPERFEF. BREERUEHTHLZW, B
0.45mol/L HBBLH 1h, RS 0. 16mol/L CalL- 2,0 MHRE K, BABEEHNEREEH
WA SH R FEBF (10ml/g BiP 55 H), B0 0. 2ml RITHE BIFM, F 25+ 20 K% 24,
HEROBFEFYRFISEMRNO.Smg/L ¥ EERNTMRERE LR FRIER, BF
REXM - BEERERKARAREES K EFLHRBWAELHEE, KOk Ry
TNMHELETUSRRFRAYER. dadigE s it AAGREE~ENREM
HHER,

XWiE BIREHW, L, B (Medicago sative 1), BERATE, BE P4

RBRIFEE RiEAL, H T-DNA £ vie ZE BT LU SHHYWEERA, 5]
R EEYEEBMR (Hairy root)H . X T-DNA #1720, TAW B ES HH
ERAIC RN R fif, HENEE R BENARRITERLEDAR, TUHEHE
AENEESAEDAN, FoleHEHHEREY ., MUARRTEARETIRNER
PG R R T R T AREER. RRREEE L FR AR, JFHE
BARZ A, MR RALREOME D EMNEREN. R, BEEFHERRTE
RBERFELIERNYWREAREF N, AMRERATE MR X M R— KR
HREZMBRY., BRRFEE TTLUEF =4 RBARR, EEERED (ML T
FOER EHE)HBEIEMRTTORARSNANE, EXRAFEREHRLEEX
ZHHELTEE EHYARTMRE T E L L REE SN EREYEES L
B SRR, R IES L.

EERCREY REREYARERE, ENERZIECERETHEYE B Rk
AFEMET —E2R0, FTHERATEHERRATE A, B E AR #mH
Feib, BEIFCER RO — R RET SHH 5,

1 MEEF &
1.1 HHHHE
LR RS RIAE,

EZXF199%6F 1 A 24 HEA,
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PR S 1E W ( Medicago sativa )JF-F, 22 70% Z BEALFE 30s, WG B A 0.1 % Hg-
CL{ &/ & Tween-40)12~ 15min, HEURATFRH T E R KRS 5 K, §IK Smin;
REERT MY M EIERE LFHR,

15d 5, VR TEHY TS, BT 2,4-D 2mg/ LI MS R BSHHESA. &
SRR RER R LB IS, B8R 2 AR —K,
1.2 HMiEL

WRAET ICHABRIE A, B, BREDMIWFAET SOmg/L # YMB FEEHHE
E, FosURESN, SiRMAEEEMNT 10ml #&E YMB EHE(S MEF SOme/L), &
120r/min. 28T BEIE# 24h, EW T 1000r/min B L+ 10min,  BEATTEE, FEM A A 4>
B(0.5ml ER)MAARBNRIFFERIE.
1.3 BEGALRPiEN

BERAEKEFHREERRGGER, HEE M 0.5mg/L 2, 4-D 89 #& SHE 1%
FED, T 80r/min I|MHIFH, BAHE R, HEFEIRN 2l BREFYESR
20ml Frigsg g b, WA B ERE AR E LN RGES, ERE R TREEST.
B seEet, RECCERIFHE, WEARRES., ERSEHME B3R Hat, ZERHE
FYEI W H T,
1.4 RBREFERATILE
 OBEREAGEHARTIERYEC, S 0.45mol/L HERMMMA SHISHERER, §
HEE h, BOBEH 0.16mol/L CaCly . 2H,0 HEMK., B SH BEEFERRZ(10mY/
g BIRIERY),
1.5 %it

PR RARPEA 0. 2ml($9VE 55 ) 40 6 B IF M, T 801/ min 25C R HILHE
#2d, REB O, HNESHGASMHARETEKECEE S KULE, HE LERER
AR, RGN S00me/L MFEFEXRLMBEARE LY E SHHEFELRE 45min
~60min, BOTLER, BRHEATHARALE SH AKERFERT. HHEMW
S00mg/L BFFEBR(MEMEEMEREZL BASHTEFEXATHTRESE
Fo
1.6 AN THIGE

EXHERLRE LERE R GHAARNTERARRBASARMERY #, 4401
PG, AfE LRI R, BUEE SFEPORE R, v UGN LHSE S EA
AHRHEE LESME. HNEKENRESVEZEZRUME. 8% Pea $8) 975
KRR FAMREEHSRAGHEANATHSTRRS UBIEE. g FRIAS
HIA 10ml 70% 2 RESEFTHTEE, 10000r/min B0 10min J5, Y IER T ERELR, TH™Y
BB ERKER, B2 SHETHE S, 400V BIK 30min, M HER. 28
7K (30:60:910), MMM TI5, H AgNO; #HITHA,
1.7 #miESHR

BIEERD HEREARMERBAT 0 4CHLBE JdE, EER TR -
FEBREE 4h, HFEHEFER(ZR. 28 = 1:.3)EEIRE, RISE tmol/LHC 1T
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60C K #® 15min. FEBAKTOHES, TEWBHRPER, BH . 5% HAFRETH.

BA45% MO ESERRE.
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M1 ZPEFRUXFELAER

Fig.1 Influence of suspension culture time

on transformation

T ARG LB BRERY
BITEEL, B K IR, BREED
ik, HEZERYASHERMES
ERABAEE, SPRELREE RS
FEEBA I AR RRE, X
R, HE BN RTERY L
LRGFN, WA EF L RHAKELE
SRt N R 4 R BT AL TR S
RS, XM HRAHH TFRIFE R
A Ri BRI M S R
4, GHEHN AR LEER P, &
PR AT T S WA, $IEE
Bt R g BRI R R A
3,

2.2 BWHEANER

2.2.1 EREENELOEWH. 5
B S AR AE R N 0. 5mg/ L. 2,4-D Y

Witk SH P E 7d B —K, AL TFRERFNEANBTHFYHTEIR GRE
FREEAL 3d IR L ERR (B 1), F&H od LUG, B4 M KRR @8

BEREERE, RHB LG,
2.2.2 2,4-D F1 6-BA XM F{L
W LASH HERIEFHFE S
FRAKEM 2,4-DH 6-BAMEHE
B EHTHAER RERTH
. HEEMR2,4DNBREENE
KRB ZLEN, HBEXRER
0.5mg/L, K@i iy am
HEM. 2,4 DHEE —ERMN 6-BA
HELBEMRIERGE 1),

2.2.3 BREEFEMNELHEWN:
B Us B RIRIE R, IR TE
AEHMERYEN AR EREFR
B EFIER, RN WAME. R

1 BERREARARMFELGHER

Table 1 Influence of phytohormone constitution in

suspension medium on transformation”

2.4-Df/mg. L' 6-BA/mg. L' Transformanis/ number. g '
2 i} 3a
1 L)) 17
0.5 0 21b
0.2 0 Sa
0.5 I Sa
0.5 .5 Tab
0 0.5 Da

» 3.day suspension cultures wese used in transformation. The basal

medium was SH. a1 were means of 3 replicates. Statistical analyses

were rarried oul by Student 1-test. Values foflowed by the different let-

ters were significantly different in the colume {p<0.05).
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AR R 5% 7% 235 MS.SH. V-KMU 51
B MS 2R 4y B, 138, fF SH
B (& MS L) BifpE K L8R8
RS, EUHXFEMIEREELRE
TR ER(E?2).
2.3 H{EBROEROSME
HEFRS 2B KB R FEFAR
HH DR EERB K, AER LR,
HRXYBEHAAHERBYBEES
THMBIEFE, 60% A LEERFEEK, H#
ERABRRKEER, BEHRENBEE
M5 SH VKM B¢ MI-7). HERHE SHIEHFE ALY
R, BREN 10d B RERKSEHE, &
2 ERERENHELAER £ 20d BHEM EKER 1.97(F 3), 204
Fig.2 Effect of selection media on transformation PSS, K% ﬁ%ﬁﬁo ﬁﬁﬁﬁﬁﬁ
B 70% L EMBE L ARESR AT REE(ER L -8). BERANET HHEELAHR
HAESMEFHNRS, AEHEERKES, BREZH M.
2.4 RBEERI
EEREFEFDP. 2% M
BE 32 FRedE HE 18% AR
BB ELT 32~96 FZHE (BRI -1
~2)o XMEBHEEANTERTMEH
ExEPENGENEE 2,4-D3E,
ERESHALS AR, RedkiE ot
F32~80 &K, FHURARRKREEE
(B L-3). ST (ER L -4) Mg
BERK(EKI-S)SERTR, R
I-59— &tk by —BERIFR ! | |
HH, X EHAREWH R RRG 10 20 30
B, TR b, A ARAR ) 2 5 b v
BELT 832 RZE(EB I-6). LA
LE R R T-DNA B ST LUS|E
YRR RaREREMSEH LR
TR, ERBAHFIEFEYREEERALR,
FHRACHEHBNBERZR AN TE LN XE., FWRIEE A, @8 R FH
T-DNAMFHBSIRBEERRERE AN TBRYL, % Lyopersicon peruvianum SELR S,
Rk MR AT BE), AWREBDMHILERAT LI LD, XTS5 KM
REFEHERE X,

[ ]
-T
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Fig.3 Relative growth rate of hairy roots
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Transformation of Alfalfa Suspension Cultures by Agrobacterium rhizogenes

Xu Zigin Jia Jingfen Hu Zhide
( Cell Biology Laboratory of Biclogy Department and Chemistry ™ Department of Lanzhou University, Lanzhou 730000)

Abstract Sceds of alfalfa were germinated on MS medijum without phytchormones. The hypocotyls
of scedlings were excised and cultured on MS medium with 2mg/ L 2, 4-dichlorophenoxyacetic acid to
induce callus. Calluses were suspended and cultured in SH medium supplemented with 0. Smg/L. 2,
4-dichlorophenoxyacetic acid, Before transformation, alfalfa suspension cultures were treated with
0.45mol/ L mannitol for 1h, and washed with 0. 16mol/L CaCl,.2H,O for two times. After pre-
treatment, the pellets were resuspended in SH medium without phytochormone (10ml/g suspension
cultures), and 0.2ml of Agrobacterium rhizogenes suspension was added. Mixture of alfalfa cells
and Agrobacteria was co-cultured at 25+ 2T for two days. Transformed calluses and hairy roots
were obtained by hormone-free selection. Several factors, such as culturing time of suspension cul-
tures, phytohormone constitution of suspension medium and basal selection medium, affected the
transformation frequency apparently. Paper electrophoresis revealed that over 70% transformants

could systhesize agropine and manmopine. A comparative cytological observation revealed number and

structural alterations of chromosomes in the resulting materials.

Key words Agrobacterium rhizogenes, alfalfa { Medicago sativa 1..), high-osmotic pretreatment,

suspension cultures, transformation
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Xu Ziqin et al : Transformation of alfalfa suspension

cultures by Agrobacterium rhizogenes Ay Plate 1

1 ~2.Chromaosomes of suspension cells

6. A tip of hairy roots had eight chromosomes

3~ 5.Chromosomes of transformants, cycle chromosomes 7. Hairy oot cultures on hormone-free medium

were signed by star, chromosome bridge was signed by ar- 8. Paper clectrophoresis, m-mannopine, t-transformed calli

row, triangle showed structural alteration through cyclization h. hairy root, a-agropine, e-control
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