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B E EAFLAFESNERESE AT ERRAMEA S, A -REAEFEAERARTLHE
BUHH ATEEMEBREHEBAMET A NEAEREEAE T2 EA AR HE KR E DNA AT RAPD
Southern &% ¥, Ry MEE B RFAMEZM RAPDASATHBER., EFH 20 MENII Y F .6 &
FEREMDNA FB, 2RACNHEEFMNEABANDNANE, BfiE THELTE AR OEFE, RBAER
FONEMERAR AREADEEKZ O EEETEN, STATE DNAKA A, RHARRR L BEEMNLE
H. 4+ 91H E RAPD # ¥ 8 T/ OPAL4 1000bp IS M E WA MR KRR =W H OPAL4 1600bp B TERBERK
B 702 AL BB N EH T Southern 43 T3 AL M AL EI R A XFF DNA HEHBERFI .

XPA B CTE KPREE EYT 2L DNA(RAPD) , Southern 4+ F # 3%

FESES Q813.4 XRIFINE A
4 M5 L KM (PCR) & 90 4F R4 F A 91
SRR ERZ -, BN TR LS ERER,
AT B MR DNA B, {8 PCR Rl 3
FEMANDNA KBMEH +4E8, K&k
R T BB 7 . Williams SR A RE 10 4
WL % 3| M3 47 PCR A7, B2 7 & RAPD fk
£, KL A B DNA £ SRR ¥, PCR &
REGRAE N E12, RAPD 25 K B Al N HE
FIAE A 4 BR92 , 3 41 07 B9 40 R 7E K 7D 4K 3 36 A0
KB T SRR
HEERBETMNES 0 R & RS R R
HREEENGRENZ —, — BRI REE
T L 9 TR R M R R T A
KRB, RERAEETET L LEE S BN
o1 80, IR 18 ) A A B, JHL A O LR IR 4
25 o 0 B 2 6 90 (XA JL B0, Pupilli %38
o B 1 A% R0 W AR 8 T N 1 J R
AFEERMEYRHALH G EBERAR
B0, LESEdmmMAarB8aTa4OR
HEERE R, AR R B L E
FERMEELTHRBED], RIORMEEEHE
REERFE 12 AR SO SR ERARERE
HFA M PEG BB EARKRMA, B AR

i B H 9 :1999-03-23, 4 [ H #]:1999-09-28,

XSS 1000-3061(2000)01-0173-06

i) {4 40 B 2% Fh g kU, A T {E X H RAPD B

‘Southern B H R M AL EMET 2 THEWEEE .

1 #RE T %
TR
JA 2 = 7 3k B X 38 £1 & 5 ( Onobrychis viciae-
folia)(2n=4x =28) BB MPLtE & (Hyp') B —3%
# ;Hyp" 3 10mmol/L Hyp, 20% PEG-4000 # 1%
NaCl HR IR HESTAE /7, F H AT LA @A,
A HAANELGHE(Medicagoe sativa })(2n=4x =
2VMBRHE 702 B RM) A —FEF M, &
HALREN AR SHYBRNERELERKRE.
¥Hyp M, RABRKBRE S2XAEEHFRIE R
R EGHS A K,
1.2 K
1.2.1 HPE DNAKSE S44: M Hyp fidt
FRIBEHEBT A, KM SHHAERE DNA,
B DNABW EERAL TRk

aA) W 2g BT - 200 ¥ 3%, A B 30mL £
2 o W (100mmol/L Tris, 0.35mol/L. 11 3 %,
5mmol/L EDTA,1.0% p-# % Z. 8 .pH 8.0) 5%,
AFWESHIER T 700 < g WL 10~ 15min, I
ERBET 5mL M 1.0% CTAB.1mmol/L. NaCl,

1.1

ESWH - BXARMNEEST(39770365) ,BRAS M ET AT T E (9K B R ¥HERAE L (IBNW2SHIYR B,
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# i .1 16 #

25mmol/L EDTA M ## B E W # H,60C R B 1~
24h, MAFEBED-FRBEQe-DMB 2K, F
12 000r/min 4T B 4 10mine LEKMEEA -1
THEBLE MA2HABRSZETEARE
10min L3 DNA, 12 000r/min B L5, F LS,
NRRTERAVR TE ZMEBM, £ 260nm
280nm KW F DNA K E,

b)) 2g #HEL, E AP E RN K, 55K
A 10mL 65C MMM E B (2% (W /V)CTAB,
1.4mol/L. NaCl, 20mmeol/L EDTA, 100mmol/L
Tris-HCl,2% B-#il 2 £ 8 ,pH 8.0),65C £ & 1h.
RHEERE  MASEKEAG-RRAERE 2 Kk,
F10 000r/min 4C &L 10min JL3E DNA, 3 H
5% LBEER2K, THREBET0.5mL TEZE .
Im A RNase, ff £ 3% B % S0pg/mL, 37C & B
30min, EEMAEHME K, ELKEH 0.1mg/
mL,37C /R 2h, HXARAHG-H B (24 1)HE
P, A FER 4mol/1. NaClL B G in 2 F#& R
¥ ZREYLIE DNA,4T (10 000r/min & L 10min f&
FLEE METREAVCE TESNEER, NE
260nm M1 280nm 4R E DNAKE .,
1.2.2 RAPD R M % 1f: # A Operon Technolo-
gies Led. A W@l A /B A H51 4 (3 20 ) H 4T
RAPD R, # 3% 10 bp, G+ C B H 60%,
ATHAZXERMB Y 00 ERHE, M
#HIT - REAR O ER MRS F 2, HAmE
B DNA, QHERNESF2,BERM Taq B,
BEDNAREBE lug/pl WEISRF, TagDNA B4
BXRACEEYWIHRAG M.

RAPD & Kk & & 25uL, & 20ng # R DNA,
1.0pmol/L BEHLG % ,dATP.dTTP.dCTP # dGTP
# 100umol/L, 40mmol/L. KCl, 2mmol/L MgCl,,
0.025ug £ M A EA (KU K), 10mmol /L Tris-
HCl,pH 8.3, M RA 1 8478 Tag DNA B &
B, ENA Taq BZH L, BEEMHEERS AT
94C fm # 10min, 6 DNA 45> ¥, Taq Bim A
ELRSBEL, 25 L AWM E R, BEEELT
Thinker series [ DNA Thermal cycler 2 [H {& #F 4~
W W, %7 2CHAHE 3min FHARF, 8§
HXHK 45, SKMEH H:94C lmin, 36C 2min,
72 3min, BJF{E 72T il 10min, B F 4T %k %
Wi, AET L5% BB ,80V B 2h,
1.2.3 B B ¥ 7 Southern 5 F # 38: 10pg &
DNAHRB®S#TUN. HERTE™ S 2B

HRMERJICREIH. MBUSHEAHRET
0.8% BRfe W BEIE 80V ik 2~4h, BRIk E i R 1
XTAE., HEBER LA DNA FERETHE,
EEIWMOLEEFHE L 80CHE 2L DNA S
MBI, RET 420 B 4h, B EH 0 APP 7
ICRAPD ¥ 5 5F DNA H BRE WS st fr 20 %2,
Tl ZZ W AR 4+ H:5 X SSPE, 5 X denhardt i #,
0.1%SDS,50% B BL B ,0. 1mg/mL #EX§ DNAIS,

2 #R 54

2.1 DNA#HR

HYH R (BEAHAL)YTHKE RNAE
BEMaBEHEEAR, EMNS™EYE DNA M4,
oML EWERSHS R, B RENEOE
U4 M 55 40 88, K34 RNA. S8 Rlal &
HEEFAETLEHBEP AMBLT RNAFMES
ER R REBGE P MA 0.35mol/L Il R A £
HTE I Saasd R RN AN CTAB®
RBEMBRPTOCHR Ih5. AHEESSHN
MR DNA;R GBS B E-BIL R, F
ARFEERYBRMMDNAR, F Mg
SERAKKEOE, FEEHERECOH K #l RNA
BELESRMEAA TR IR ML RE, A
BEERERW,REE MBS0 DNA BB b B, T
HEDNATLREM AT RAPD R IV B K, § ™
DEB_FAEHEEEHBES. FTHEXRY
R FYERE ML DNA 9
.
2.2 W DNAHFWMENMNEEX

RAPD i F HEMBRXMERETI T K
&, HAN PCR R &ML GIR - =y
RIS, ZTHERAMIEERESERIBWR
FEE#ITHRER I ERN, EX R mERH
ot ,CHEARES B FEFRHERE ™
. BEXBRABRP . AHUSIDHEXREREW
RAPDY RN ATHMBEEHNE, B KB IMK
2FERKMTE™Y., ANAEH RAPD RN 5 —
MEPCRUER-B BUHEAEFLEHMN, 20ng BK
DNA 1E 25ul., KR R & 53 3035 KI§ 5, T 1L
FHEI~1.5pge KA DNA Y., WERMPEY
HH¥EmMO.Spg A, WA —SRyayE, 0 mes,
dNTP.Mg™ " M5 41 &, b ¥ = Y 6 & 3+ K 8 fn,
HERTERMET ™Y NE RE>HL5
BREFIGIOERBAGTY ET o ToEK, 4
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SERESRERS NS, ATIE S T 531 KR X AZHBHFAERAER AR SE I EAZEHA
e, AEAMFEEE(ERD.

HT WP BERESEAFASTIYAGHE M Operon Technologies Ltd. 2y @ A 4l 20 # ff
LR, 8 -TRHEELR,GFEREIIEE SR K L5 8, i % f OPAO9(AGTCAGCCGA) (OPADY
BRI DNAZSZABEERFMTRE. 4 ( GGGTAACGCC ). OPA13 ( CAGCACCCAC ).
R, BRI A MK DNA R0 Tag 88 OPAl4 ( TCTGTGCTGG ). OPA17 ( GAC-
E HAE/AIY =Y. SUEAK, FNFAE CGCTTGT )} fl OPA18 (AGGTGACCGT) Al LL &~ 1
A(BSA)EEH T RAPD F R I, A 0.025pg FAKEMDNA R, BABREFNESE, ¥
BSA,25uL A 45 KIEH &7 4£ 1~1.5pg DNA, EHMEEPES~-2kbZE, FHAX6 T W, 8
i BA e A AR I M BE L2 =4 0.2~ 1pg DNA, MTHEEERN 2 M A OEEFEEN 21 T
2.3 BEATEEAEEFE RAPD 3#7 ARARE S M UAEPRASEE X EHRR

ATHRAH RAPD BAREBE T HEAE MMM E B A 200, S LGEEANRBEMS SR
HEEADNAKYE EHRBEHETA, BIETFHHEE 6 M (F1). FKL,%F DNARAPDY M™P+,5
S AN EAM RAPD "H XA ELHEMNKER 21T FFMEN DNA FEREIT 26 M, HE O
#, FRAFBESRA—FAA5BFNT EDNAZ  DNAKBAIFRTHE Y.

£ HRLESEHRERAMSRENMRAPDs ETHE
Table 1 Comparison of RAPD polymorphisms between alfalfa( + ) sainfoin somatic hybrid and the parents’

Number of the amplified DNA

Material

OPA03 OPA09 OPA13 OPAl14 OPAl17 OPAILB Total

M, 5 5 6 6 1 5 28

Hyp" 2 4 5 6 1 3 21

R1 7 5 9 8 3 3 35

Number of homologous locus between R1 and M, 2 4 6 6 1 1 20
1 1 1 1 1 1

Number of homologous tocus between R1 and Hyp' 6

* R1:Somatic hybrid plants of alfalfa and sainfoin; M;: Alfalfa calluses transformed with Agrobacterium tumefaciens 702 ;Hyp': Hydroxyproline-

resistant sainfoin plants.

OPAO3(E iR 1-B) .OPA09 (& 1-F) OPAI3  F#IA R — B DNA F5), thil kA DNA Fi%
(B LE)A OPALA(BIR AT SR £, &% HDNAYV ™ YEBEAERXPLTE-E,E
(tr)RAPD £ B ETHE XA (m), BREFALT XEFPHAERALRH DNA 1 B, FHE, 3§
BEALWPSRFE. OPAIS(EMK CO)MY ¥ HEBBRAKGHINE X TFHLHTELET T AR
EYRREMESAEEERMAM, OPAIT(EKR - WYY BEAREFEREXEEFIFIRAK
DT Ey P, AREEARIEEABDNA KR  DMRFER, AL TH AR RERFFIEDHEA
R EHE-RFH., ATHEMPY AT MHER, ATHE - SOINEARHALETAERAN
Famps FATBATERSH, RREFFEEF T FEEK DNA FFI M RAPD LB H 98— & DNA
HEREEAHEBRIESR, RAPDER MY, HHFE FHEMOFEESFE, A THEER RAPD FHE#H3H
NREATHENRANBEYEN, RLakiETgE OPAM4 I000bp AU EEHEARIMERRE "YU
EETEA,FEMm THRBRL G EEEH DNA, OPA14 1600 bp B B A H 702 HAL R R™
BTH RAPD RN A BEE MBI, EZ8K DRSS EEZNER DNARITRR N, 5 F
RRPAMHFGFILIER ERETFEAFA— ETIFBRFIREINAIATIERATRANKER
TR BRAPDESHARE RE —ENTHE., tEF B AMEES 28 DNA A &XFES,

2.4 HELAEREHEMAME Southern ¥ F L OPA14 3 =4 & 1000bp Hyp" R =9

B FAFAEIT W &, F 4 DNA fZ# DNA HEH BT Southern 4 FREZBMAFAR, &
FRUAHERS FROESE FAERIERELME HHp AW DNATRILIEEZEANERR
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HE (B 1A),TT M; B8F . LA OPAI4 H i P=#h
1600bp M, #5 B M 54, B R R A F DNA #
M;,DNAR B BEREXEXWERRNE, T Hyp BF
(B 1B), #H 1B &, # DNA 5 H 7 %% DNA
M, K Southem M EE THE, ELHMMA
ZWEHBFEFHM . BHE %K 4.5kb WHFHHEKX
o XEWRAHELFARAEBRA /G HAAKE
ERNBESBEPRETHRNAREH SEA.

B

Bl HEOEREMRAMNY Southern 57

Fig.1 Southern analysis of somatic hybrid
between alfalfa and sairfoin
A. Southern hybridization with OPA14 1000 bp Hyp" DNA fragment
as a probe, total DNA was digested with Dde 1; B. Southern hy-
bridization with OPA14 1600 bp M; DNA fragment as a probe, total
DNA was digested with HindlIl. m. M; catluses; r. r; hybrid; h.

Hyp'".

it RAPD Ml Southern 4 72438 5L, Z B &%
FARTEME THROGEEARN DNA, B
DNAHEET WO G E XA HF KN DNA K B,
H—HEETEE (IR R EARARHOE
SCHE,FH B EXN A, 2 DNAPOGEFE
ARRABNAEE, RS d F4AEE DNA B
AAEBEMARRE -ENEEEN.

3 i #

ATEE R RAPD A E A M k4
WA HITT 047, KB DNA 5, F
DNAY M RA B BB G, &# DNAKE
VMRS EERBRARAE,E SR — 5, R
AHELARERGURBESE  ERBRASTEHER
G AR PHELEENEBKBALSRE K
RETEHRMSL,

B sEHEWNE THEKXKERA RFLP 4+ F
Ric, EfE ¥R ISR, B3R G 38 R N

REENFHKE, 890 FRLK BT EES
DNA # AR (RAPD) R RAPD BB A TRAEEZE
MEm e A, X ESEET L R A &Y
RUEUTURBEFPESHMEBREYLE, RAPD
TR AR R R B ASERE N DNA R #R,
FFE RAPD IRiC T U MEAS R AL EA
DNAK¥E FHER, TR 25 E %% 7w @
23 1] & o9 R i, RAPD #5302 — b b 85 o 90 190 O 2
H RAPD IR il A R R e s, M M-k
WAk b b TR — o B s 4 B, 25 50 0T RE 3
ARAERESE, AFHE— %R A Southern H FT#RIE
RiF . #3id RAPD % o1 B8 %% L AT X ok 4 47 89 &6
EERFAIATHN SEMER FEEHMAR
RAPD 4+ FiRiC ol BE ARSI X EHERNEES
H. BEZRHERZRNAHTE RAPDEARACHA
Fhamamakme e nmmarseig
yill e

AMYBEHTERF AERLAGKARAEZTS
EVMBEROERHELERUEBHEERHRES
BEMBESREAEE. BIPERSAMYER
EREALESTREERNOES, Pupill Z01°
PR EEEECn =4z =32)M _EH &
BEQn=2x=16)F4- REBSBA T A EKR
f;RFLP A H RBRELAMLITHIEE
MFE LK BEEEFNEEANRETLE
B E R RSP, B RN — e foR E B & UK
BEFARENBERALRAFALASENREHE
MEGRARSERFRS . AHAKEHRNRRS
—ERP AREHBRE. SENCTE> @A #
BEAFER EROUTENE L TRYAMEE
MR ERRESERAGT, AR AT E—#
AT, LSBT B R2KBXHMH
HYHEARES, ERNMZRY  EEHHAKE
FERGARENBRZMBEEG RELE, a8
HERRRAMEALRERABERNR v HELH;
R A 205 — B IR B 7T 72 4 50 0001 B Bk
RAFYREREE AT HBER, BIAMNE
MRS E D FE %, Southern A XMW B H L
SEHERMADNA NEE, B LR EEERE
ARE TR, AREVWENERITHLTH
MESRTYRARLCHERESEATELEAYA,
RAPD #1 Southern 4 #7 B 7~ 2% #h 41 49 {# 15 T HE By
AT EM DNA,BZF DNA h i fEE L G EA
4 7 DNA F 7,
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Molecular Identification of Intergeneric Somatic Hybrid Plants
between Alfalfa and Sainfoin

XU Zi-Qin  JIA Jing-Fen
( Provincial Key Laboratory of Biotechnology , Northwest University ,Xi'an  710069)

Abstract  Somatic hybrid plants between alfalfa and sainfoin were regenerated by protoplast fusion and culture. DNA
samples of the hybrid plants, hydroxyproline-resistant sainfoin plants, alfalfa cell line transformed with Agrobacterium
tume faciens 702 were isolated with a new and simple method. The hybridity was identified by random amplified polymor-
phic DNAs and Southern hybridization. Significant differences can be seen in the sequences amplified, which are specific for
each parent/primer combination under the amplification conditions used. In 20 random oligonucleotide primers used, six
could amplified more DNA fragments and had better polymorphisms. The results suggested that besides containing nuclear
substances of two parents, the hybrd genome was inclined to eliminate sainfoin chromosome with DNA reconstruction.
However, the somatic genome also could produce the sainfoin-specified DNA fragments which further confirmed by South-

ern hybridization. The hybrids were asymmetric and had certain regeneration ability just because the intervention of sain-
foin DNA.

Key words Alfalfa, sainfoin, somatic hybrid, RAPD, southern hybridization

© PERFRMEMHARAATIKSHEST http journals. im. ac. cn



178 % ¥ T = ¥ # 16 &

RIS RO ERFGRBRARN I TS ER

XU Zi-Qin et al ;:Molecular identification of intergeneric somatic
hybrid plants between alfalfa and sainfoin

A. Amplified products with OPAl4; B. Amplified products with OPA03; C. Amplified products with
OPA18;D. Amplified products with OPA17; E. Amplified products with OPA13;F. Amplified products
with OPAD9. m. Marker; M. M; calluses;r. R; hybrid;h. Hyp". The marker in A,C,E was PCR marker
from Sino-American Biotechnology Company, while in Fig. B, D, F was A-DNA /EcoRI + HindIIIL.
(MG0781)
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