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W E AWMEFARGHERDMEFERICRERE NPT I K pCaMVNEO #ABK S 3EH
FEme, B TEERLER. S0 pDW2 BT CAT BEEERRUR. BET
B REE RN, BE 30nF, RHIE A 1 S00V/em, B EI FRE R 59. 4 %
BB DNASREY 20ug/2X10° BERE, Y LES T . HHERERENASRLXY
12. 4% AL E N 2. 4107 L ERE B A H AN I RNERGHAAFEHEKTRD
B ERESEESE. ﬁ??kitﬁ*%mﬁﬂﬂTm%{tﬁﬂﬂﬂ#E NPT I [ F9, xR
fhah st BB AR I .
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i, #7# (Electroporation Y B IEF ¥ 4 & Bl EH 3 A MEERFEAR, ERB
W R %FEH‘JH’RF‘Pvﬁfﬁﬂﬂﬁf‘iﬂﬁiﬂ@l“ﬁﬂ”o&ﬁﬁﬁkﬁ?iﬁﬂﬁﬁiﬁﬁﬁ)\ﬁﬁ
O™, g FX—ARATHTHFEYRERE, TR T R AT E"EH . FF
LLEREEFZHFHEY —LEENREAREY EBRERT S8 T RGHA
CA TR -2 S

Bk B JE (Solanum dulcamara) B TFEREL , R—FZ A HEFNEHESET
HMEAHEEDE, EHRAREEEREREFMNER L, AR TFEERZ
Bi s BN CCATOM F B E BEARAS T MG (NPT 1) ZE 5 6 FRA 1 B A\ BR £ 35 0 JR A DR 4K
LB FIRERRESEE, G T MR AR LT EEE, NPT 1 8§15 = /4
FRACHAL AR T SMEZEE S8 E H s A AR P

1 FEMITE

1.1 EHHEshER

MERAEN F R GARERMARNSEEREATERERAEK. BERANERB
KeP“Pigss , L AE WERS lom B/ MKAE B KSR LW, f5HA
E MSZ(MS 1l Img/L EXRF).EES L AR FRERETHEN MS EHE
ESER.
1.2 FAERmaESHidls

A RER T pCaMVNEO #1 pDW2 B ik, By & 3 — 1 i CaM V35S B3hF.
NPT 1 ZFH 1 NOS #) poly-A KA N HHIRSEEY, FEEWFRH Tno i CAT R£H

EXTFT 150341 F 5 BT,
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i A\ pDH51 9 Sal I fi SMEEY , B8 H CaMV35S 3 31 FRZ I F RO, B4
AEt R AR R B EERER L.
1.3 ®B#%%ES DNA B

S HAL Y R R AR B A B ¥ P (5mmol /L MES, 6mmol /L MgCl,, 0. 6 mol /L
H BEEY,pHS. 8), ¥ BE 2 10°%/ml, W0 AR & &) ik DNA f138 {4k DNA b4 Ja g
DNA). B 350ul 8978 & W, §% X B3 748 o (Dia-log, P578) . FIAEM e S 0 B, 81
e G =W, K TR 10 B0, ML Ok 300F , e o A0 2E R SR AL R AREE VK LR 15 4%
B EBEEZEETHEE G 8. A5, AERERR. E U EFBEEH SRR EPIER,
1.4 BZHED DNA R

W Bt A R A BIELE 1ml 89 CPW OM B2 R, MR 1}X10%/ml, WA
20ug B3 K DNA,8Chg IELK DNAVREH . SR THRE s 4%, RESHHOA
200ul, 500u1 B 2000ul 1 PEG B (40%), 8%, il FTHCE 30 404, B, BIRIMA
10mICPWOM ¥R, 81K 2ml, 0[] 5 240, HOEFHEEFRAEL. FELER. EH
BEENSN KeP EHRETIEH,
1.5 H{iMpfoitEneEs

JFAERRELR TR 36 /Bt /S E CAT BEAIEH"Y IR EE LR FEX UREES
WIFAL B A & . A RER G AMAPIE RGO R E LB KT NPT 1 B8IE%ER
EYY, WY DNA MRE AR F A% FEHRiC AL 878, DNA MBI sk BB R
S F R E IR,

2 REER

2.1 BHREEMEERRFENE T

SRR EPRCTR R ARG, K AEAER 1. 9810. 058k0, BHNHFAEEN
30nF, il AR H BH 59. 4 #P, U EIRBREHFT, 4B HGEME N 1 500V/cm
B, RAE BRI B o CAT By B8 . HEEMBHEE, 11 500V/cm, 1 000 Viem,
2 000V /em fl 2 500V /cm 438 F5 B A A CAT B0 5 M REE 1,
2.2 JRH DNA BXEEERRENFH

W LIRS 1 500V /cm, 28 30nF B, SR A A RIEK Q2 X109/ mDIMA Sug
BB DNA B i% S CAT M7 /5 4 Brik A0 010 % 2% . TIWE 2 B0 DNA A Eha s,
CAT BgHI IEMEITR (I 1.
2.3 RTBREMNEYEERKRENR MW

L FEI R AERE Q0/mD AN 20pg B DNA . 80ug 384k DNA B, 13. 3%
PEG E43 1R 4F H1i% B ik DNA MMM CAT B2 (8 2) . 24 PEG M E N 6.7%
B 26, 7T%R, B CAT b F U B RS A ISR,
2.4 4BRREINM-RABMEOMNMK

FEFRE P IR ICE £ 8B40 5 50 [ A IR ARTE LAY A0 SR P, (R A0 AR == 4k, DA THT R A )
MBI TERE ML (F 1), SRR, IR & n A Ay it a8 5L, O SR R L ERk
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W1 wirk®EEREEE
CAT BEHEN 2

Fig.1 CAT assay of protoplas-

O " ts after
electroporation with pDW?2

o. Origin spot, a. Unreacted chlo-
bf ramphenicol, b. l-acetyl chloram-
C‘ phenicol, ¢. 3-acetyl chlorampheni-

col; d. 1, 3-diacetyl chlorampheni-

col, 1. EP1500-plasmid, 2. EP-CT
d DNA, 3. EP500 + 20pg pDW2, 4.

EP1000+20pg pDW2, 5. EP1500+

20pg pDW2, 6. EP2000 + 20pg

pDW2,7. EP25004 20pg pDW2, 8.

EP1500+20pg pDW2, 9. EP1500+

Sug pDW2,10. CAT(5 units)

1 2 3 A Bz PEG HERERS
: ‘ 2 CAT BTGP
® o & Fig. 2 CAT assay of protoplas-
i i ‘ ts after
& &y l&‘ i . a PEG-mediated pDW2 plasmid
- e uptake
vy {»‘t 4 o. Origin spot, a. Unreacted chlo-

ramphenicol, b. I-acetyl chloram-
phenicol, ¢. 3-acetyl chlorampheni-

col; d. 1, 3-diacetyl chlorampheni-
col, 1. PEG26.7 ( 26.7%), 2.
PEG13. 3, 3. PEGS6. 7, 4. PEG13. 3-
CT DNA; 5. PEG 13. 3-plasmid, 6.
CAT(5 units)

R FIRE & (50pg/ml F IOOpg/mi)xiﬁﬁﬁiﬁwfgﬁ—J%]Jﬁ'i?ﬂ)\ﬁzjﬁfﬁﬁﬂ)\ o]
T SR M 40 IR TR Q—2mm) BTE AL . BT LD IR AT LU IS B0 50 50 P, 7E R 4 BT iR B
FE=ZRSA 50ug/ml FIEREEREBAMHILME.

2.5 MEREEMEEMNIEEF %1 %?Jﬂgﬁﬂﬂ}:ﬁ?%ﬂffﬂfﬁﬁiﬂﬁiﬁﬁﬁﬁéﬂmﬂ
Eﬁ.fﬁ‘ﬁbfﬁﬂ{]ﬁéﬁ%—%ﬂiﬁﬁéﬁﬁ Table lﬁ%{iifj:lu—fensitivity of protoplasts-derived
&Jﬁﬁi#ﬁ,ﬁ‘é?& K&P 3537 3 P IE AL 4 cell colonies during culture
MBE, Ew 4R AR, RIBRAAER & Culture days  Goncentration of kanamycin (uig/ml)
BRI, MIEF 21 R EBBEAIMA PO e T T s e
FHE R Goug/mD), EFERFHHEDN 7 00 3.0 0.6 0 0
LA TERE, R 2P M T & DAF A 14 100 48 L1000
ENERTUEE , ERTLAER BH 0 diameter were counted. The data represent four replicates.
# 4k DNA, i R fil pCaMVNEO Bk, ’
BRI RN ABE R DNA # pDW2 FRE B ORBEP= ERIRE R A il . RETEMAR
£ DNA B [EES BN pCaMVNEO Jii# 4 B SH R M ERMMFTREA ™ 4. pDW2
TR A BN BRI AP IE pCaMVNEO BRAHE 5 193k, (BB R T A 8 E,
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Pl e B A R R B B S0pg/ml RARE EAY MSPL Hi3f & L, Bk
LT LLAREE A IR (3R 3) . W R BIEFERY EP-plasmid 3 EP-+-pDW2 4038 57 7B 1 09 40 M s
BEER —HREE BN AR LEK L -A),

*2 BHELEBROXFEERGENELE

Table 2 Transformation frequency of bittersweet protoplasts after electroporation

Plating Number of colonies from Relative Absolute
8. 75X 107 * protoplasts rransformation transformation
Treatment‘!? frequency‘?' - -
o Krr_lf‘free medium with frequency frequency
medium 50pg/ml Km (% {(x10™"Y)
Ep-Plasmid 19.3 169 4] ) [}
Ep+pDW2 17.5 130 ] (] [+
Ep+pDW2+4+pCaMVNEQ 18. 4 1586 13 B.3 1.5
Ep+pCaMVNEQ 20. 1 170 21 12.4 2.4

(1>Ep :electroporation ;-plasmid : no addition of plasmid; +plasmid ;addition of 20pg plasmid.

(2)Plating frequency: percentage of protoplasts forming 10-cell colohies after 15 days of culture. Data represent

mean of three replicates.

3 PARFUAREZRESFEFNETRN

T MR GERIHEED NPT I BIE SR

MSP1 #E5E FiYEk K B
Table 3 Growth of ecalli derived from various Table 4 Activity of NPT 1 in the kanamycin-re-
resources on  MSP1  containing sistant c¢alli and plants regenerated
50pg/ml kanamycin from them
. Mean No. of calli  Normal Sample'®®  Mean count || Sample®’  Mean count
Treatments (1-—2mm calli
o " 1 56-514 13 38110
_ per cish (%) 2 45418 14 338 £27
Ep-plasmid 45 0 3 71d19 15 272425
Ep-+pDW2 43 0 4 138:£21 16 46022
" Ep+pDW2+pCaMVNEQ 55 1.0 5 102428 17 70414
Ep+pCaMVNEO 50 81. 4 8 401431 18 36413
% Data represent 3 replicates in EP-plasmid and 7 152+ 24 19 345+34
EP+pDW2,5 replicates in the other 2 treatments. 8 10314 20 330+ 30
= & 145428 21 356423
2.6 HEMREEEMEIENER B mwmo|om
Ba ' 11 4021 23 180:E 26
12 47413

RS ZH M SR 7 50pg/ml
FHERE MSP, JERE LERUAG,
BASFE KBS AEEWN MSZ ER P
A, ORG,29H 10—20% B R {52148
AT A AN ZE (FERR 1 -B). HEdHey
EATAREHEN MS BRAET, YW
N it s o R o AT K7
2.7 MEGGHEEATEE D NPT AR

(1} The sample spots were cut off and counted for
one min using a liquid scintillation counter on the second
day after assay.

(2)Sample number: ] —Untransformed shoots; 2-—-
Shoots derived from protoplasts electroporated without
plasmid; 3—Shoots derived from pretoplasts electropo-
rated with pDW 2, 4—9—Shoots derived from protoplas-
ts electroporated with pCaMVNEQ and sefected on me-
dia containing 50pg/ml kanamycin, 10, 11— Calli, the
saSme origin as 2,12,13-—Calli,the same origin as 3.
14—21-—Calli, the same origin as 4—9%, 22 — Untrans-
formed rice calli(T3069), 23—transformed rice calli us-
ing pCaMVNEG(T308),

BAALIESE /A R ERE E MR (A RS A B R R T A T R

BRI IS B0 S AT Lt 0 T R B A B A S SRR R KA AL A R AL
MAENMROLR 4. HRFBY M EHA NI RERGHAHENERYRENS
R B MG, T 9 A BB HA T AP R BEREEN., EFEER RS
A BT RA AR A R AR G NG OB T LA ) e b Al L A B Y TR 4
AR E . (B 6 SR TR ISR .
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iH4% DNA BTk AL Z 6 e . BESUS 4 9RARIEIE 1 DNA F Southern
RET RSB B R L M ZS S B B AR T LR L A A R A S
fotf Bk A5 pCaMVNEO BURAHFIHY 1. Okb Resa#e, wi X FAR PRIV EAT (B 3D,

B3 EHEMA Southern I EPHAE
Fig.3 Southern blot analysis of plants
derived from kanamycin resistant calli
10p¢g of plant DNA were digested using BamH 1. Af-
ter digestion of pCaMVNEQ with BamH 1 , a 1. Ckb
fragment of NPT ¥ gene was labelled using * P-
dCTP and used as hybridisation probe. Lane 1— 5,
1 kb DNA from NPT 1 positive plants, Lane 6. DAN {rom
untransformed plant; Lane 7. empty, Lane 8,%9,BamH
I' digested pCaMVNEQ (100pg and 1Cpg).

123456789
3 3 i

MR B LR P EE R E R AR IR A (V/om) A B ik R 42 0 ] CF 1 )
A RBOESR) . HRE. Sk b send a0V s R E R K R R R Y F SRR
£ RAERW A DNA B E B M sh, WATEH 3onF WA HfEr B aE A
1. 98k, B A () 328 W 30 2 2 59 4 THAY . TEX — M T3 500—2 500V R
EFESER G E R R pDW2 BB AR BEAT T . SRR BRE M R £ R
7 B iy B 4% 5 B T R, S A IR B AR F] 1 500V /em B, R R IR I CAT
EHEHROR(E 1, WHEENHS—SFE . 5 E R ey fE =0 BREE EIERTI 8.

Bk DNA () B B3E B BUR . RATHRE 45 53R 0, M F ot DNA R
2w, AR AT CAT BE RS, X S HEfRE N SRR —R,

EAMRP RMORFEEFENHEEHEAETGE 24%. B BALELE
2.4X107¢, X—3#4R 5 TEMEOEE N TR - i T
Ak, B RS B . (LB T Negrutiu 2578 128 A B (6 (L o A9 6 (L 38 (AR (L3R 24
H10—40X 107 FIBERBEBHON SR IEN T ERERGEHSME LN
B & XS . BEMANES /g aGAS R . e MRS, X2
B “dbik i, R REAEFNEAAERABPTRE, SREBFERAFENF HarER
ERLMEE SN, AN SGEARE AR S FREERSE—FITEHT
NPT I EEHEAE. |

it AWK KIS TEREREE TR KRS Cocking E. C. BHZA LR E M,
# & X MW

El]Andfeasun G et al. Biotechnique,1988.6t 650—660.
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Transformation of Selanum dulcamara
Protoplasts and Regeneration of Transgenic Plants

Wang Guoying"? He Puchao® Davey M. R.*
(University of Nottingham , Nottingham NGT ZRD.,U KY) .
{Beijing Agricultural University, Beijing 100094%)

{ Northwestern Agricultural University ,Xiaﬁyﬂng 7121007

Abstract We have achieved successful transformation of Solanum dulcamara proto-
plasts by direct DNA uptake and regeneration of transgenic plants. The plasmids pDW2
carrying CAT gene and pCaMVNEQ carrying NPT I gene were used. The electropora-
tion voltage was 1 500V, which gave a field strength of 1 500V /cm with a time decay
constant of 59. 4u sec. The concentration of plasmid was 20pg/2 X 10° protoplasts. Under
these conditions,a very high transformation efficiency was obtained,with relative trans-
formation frequency being up to 12.4% and absolute transformation frequency
2.4X107% The activity of NPT I was detected in 75% of the kanamycin resistant calli
and all of the plants regenerated from resistant calli. The soutbern'blotting ‘analysis
showed that the DNA sequence of NPT I gene derived from pCaMVNEO plasmid exist-
ed in the transformed plants of Solanum dulcamara. '
Key words Transformation,Solanum dulcamara.protoplasts,electroporation ,transient

expression
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Wang G Y et al; Transformation of Selanum dulcamara protoplasts and Plate T

regeneration of transgenic plants

(A)The selection of kanamycin-resistant calli on MSP1 méedium containing 50ug/ml of kanamycin. The <.:a.l}i of the
above twao dishes were respectively derived from El"-plasmiél and EP+4+pDW2 treated protoplasts,and that of the
bottom two dishes from EP+pDW2+pCaMVNEQ and EP+pCaMVNEO treated protopiasts.

(BYAn adventitious bud regenerated from kanamycin-resistant calli. ,

(C)Adventitious shoots regenerated from kanamycin-resistant calli.
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