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SEER B8R (CAT)
EREBHEFRRRE"

REK & # B H FnrKk EEF

CHERE RGBT &% 266071)

®’E T 1994 12 /] —199S £ 4 A I AR R BN E @ 5 REEF A &, HEER
EHABEE MM ERE (CAT gene, car) FAETH YT th, 48h/E 4 W0 3 B il & k.
BARWKES F—E, UBSEF BB EME. WAGRTBRALHIET, BA 75 kgt
A1 BRAEWE., BIEEMTES CAT B %% (CATELISA) 4047, 76 1] BREFIFEB N A 2 £
BiE CAT EE M RE, SRMLIEH T CAT ZFHRBHFEE TROA WEFFIC [
HIEE SV40 & ah A IEA T AERE R 8 F ok,

X1 CATRE H#F &8F40C Sv40 B+ ek

ERNET Q85

WY w MG EF. —Kup-EHE BB (GUS) EH, HTet e &
W, (BARGRAS P, A H EE R (Dong er af, 1991; Lowe et al, 1995); A—RUHBEE
BERREE ERE (NPT 1) EH. FHE X LB #8F (chloramphenicol acetyltransferase, CAT) 5K,
STt B 5 T, A E e A, th g fRfE L #EARiC 2 H (Charest e al, 1988; Ozcan
et al, 1993). HEMYER TET, Fbl FAG LB REFEFH TS W B R FE (Wang et
al, 1992). GUS ZHNC & ey, 34 ML P LB T B KK (FN%, 1994; Kubler
et al, 1994),{H T i fa @ REAMBEEEEK, LHAEARBIMCER, MRS HLES K
A, R EBIR. FAREYTURAERHFHNABOEEEN (REKSE, 1995). CATEE%H
=) CAT, M5 & LB AL (R 0E, AT (55 5 H 40 M kA8 Xt A EMHitE, CAT £H
EEZFFESMHY P LI T BE MR E KX (Daniell er al, 1990; Klopfenstein et al, 1991;
Porsch et al, 1993; Vasil er af, 1989), BHREI{UASSEYER TESTE MK CaMV35Sia
T REBOR T BRI H R R GBI IE IR E (B, 1994; Kubler e al, 1994). A3k
¥ SVA0 I5 S F IR T iy CAT BHE FABGH M P R ENLRER, UIHEIT CAT EEH A
g 2N TREPTICER, LR SV40 B3l F A TR A E L T 171H.
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1.0—10.0cm, A Fm& EHCN, KR4, AEKESG, B HE#0E Kt T
. BREE RO T U &R KB KR AR W 20— 30min, KRG F 1. 5%KI iR i
20min, H A JCHE KZH 20min, &G MA KE®KFKE 20min. BREG, A KIEY
N-P ifg K s 35 3% CKE K P A G & 77 Bl R 100001, B4 4 0.43mol / L
NaNO,; 0.019mol / L KH,PO,). JEEESHI N 10h/ 14h, 3% 4 SOpE / (m’ « s), iR E N
(10 £ 0.5)C, ELEFHFF 14dfGH 1T CAT EEF1L.
1.2 CAT BEEmMFL

pCAT-Control B kL (4 750bp) A 3£ H Promega’s 77 dh, £ CAT 2 EH Y L. FTiF/ 5%
A SVA0 B sh TSR T. BORIMKIE N lug/ ul, A,/ Al 1.89, B KL 5.0cmHy i
7, PR R T TR R, FEPE T B B3 0.5ecm &b Kag B F AR T K U1 £ 400, RI&#4
KK L 3 W, T K@K 8. ZEFEMA Bio-Rad2 714 PDS-1000/ He#!
BNMRGIRACHBE TATRASHA 70% CBEXE, #0618 &% Sanford%
(1991 BT EHT. BIRE L AR FRIE oul. 5 H/DNEHRESE 2 2Ll BRN T
FrM ey —dtkean, 3t 21 i, SRS 2 K, B RE T, B RIEH 90°. X
ZEIT B EETERN 6.1 X 10°Pa, FI R EE K 1 100psi, HE i 5 P14 8] 9 BB B 6cm.
BAPE T BREH Y g7 F O DNA M & 2 1K, &S AT RAM B AR 3.
1.3 CAT EFREFRixa A

= ifti Ja B A RE ST KB g K o 2B 8% 35 3% 48h/5, A Boehringer Mannheim%y &) AY
CAT ELISA iF &4 CAT Wy # ik, REALECH R $i3 09— (5 #k) fEBRRIAG I, [
B BT B A S S R & S Bk, AR R IR (L 1. 1) T4E8% 3R, BUBAETE
A SmIBERR R RN UL 3 e, WA B B A S BIBT A S AT & BT JIBYRE, A
ImIAER (RIAF &84, ZEKE 30min. 7 15000r/ min. 4C &L 10min, HH
B, A - 20C CERBHGEEREA - 70C &M, MEMEY A Bradford(1976) #
FEMESEASE, MR LA 200l (AE 25pgBEH), HEBENKRRNE
HIFE R BEIT. A ABTS R/, F 511 BB AR (LGS = W8 T ) I R 0 S R 7=
WTE 405nmib B LI, HREMBOLE S CAT AR iR, it RN T CAT S &

FRB R EEAY CATHE &,

1.4 SEEMEURFIER CAT EERIZHKRN

HAL G IR E K597 — 8l (OF 4 48h B RS, RIGHA 1.1 FRik4&1F), RA & 200mg/ L&
BROESFEFREHITHE, SREREFRE K, MEFHE, BB 75 8%, Ak
> ERAI S 3 B % 20 #k. M BRA AN R, B ELATEEE T RATEAEEN NP
BEREGKPER., CATERREMAMERLE = MNA T, BEEEENET4S, B—
HAER W, TR o — D RES, K RIRE A K ® 2 B xd B A T4 B 5 A BRARE S
SV CAT & &, A RHE T 1A,
2 #R
2.1 CAT ERE/IERERIX

H 1 8xn CATHNERH YA F R TR RAGLER, #1T CAT ELISA &6,
H¥EERE B S HBHBE —EEN R, FSEE N ST R EEN
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HCATH S &8, hE 1 ol I, 5 CAT ARMRMK. Hidh CATEE AR N
UE—4%, B H] CAT M e 4 h s T Bhla Rk, M4 REW. CATERN S SV40 /33T
o] LUE R H s s AL BT S M oo i bk — S B iR 4 T AT A7 4.
2.2 WRGERERHIER CAT BEMKRIE

£ 200mg/ LI &% £ 14d/5 . B 0 B AR 2 (0 BAH 9 & 20 BRI A 2 ST
0, SEALAHEY 75 HRIEA A 11 BRTETE ., EIE RN 15%., FET- R M 5 B4R A 45,
A RESL, BEHGO, BEORBATH: MARERERT, ZREM 2T, &
FREMH, 24T EWERFEIEHRN 1 BRES, BAGFILYRAR HEERRS S
EREER. GHEEBETH CATR N A L F A K, FHKENEALNE 0.5cmig £
S.0cmi A, AERAR CATHRE 5 kRS E L0 T M, 11 RFEET D, F 2 BE
W3 & T EAEr CATIEH (E 2).,
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B 1 CAT EF (can) EHHLHF IR B2 A=A EEHRGHEF T

BRIl %3k (48h 5) (15 mg 2B CAT 19 CAT #1% & (8 mg SEAH CAT ) pg )
pg i) Fig.2 Contents of CAT in transformed young

. . sporophytes of L. japonica after 3 months of
Fig.1 Transient expression of cat in young

transformation

sporophytes of L. jupenica (after 48h) B
SR S Bk R R AERHT B (£ tRfEE)

3 itig

CAT &M & F B gt M 6 £ R J5 3 #1782 I (Daniell er al, 1990; Klein et al,
1987), i% ¥= X #E 4 W) B A 7& ¥ & CAT, B 1€ % 6t 8] £ (Gorman et al, 1982). 1
CATELISA 77 ¥ A7 8 A [ 7 &, BEREAR I tH A TR PR CAT, L AT R 5 CAT &, 45
RERM, 5E K Tk AA R EURY (Porsch er al, 1993); 8 A P 89 4F
M R B AR B LR 45 R 4h,

& B ) 4 M CAT AR ERARMK, — A 2 58 B xd 25 B 7= 97 43 47 89 T 4 (Daniell
et al, 1990; Hauptmann er al, 1987, Klein ¢t af, 1987; Porsch et al, 1993), A LS
() CAT 4 i AT BE i T 5 T 51 42 . CAT FYBEES 48 71 38 SUR R HNE 7 40 i o B & e TR
¥ CAT, BiE W e 0 CAT FA MG A 4 R CAT &AM KLE T HEBE R,
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%t ELISA MR (E A i R B R, Porsch® (1993) R L D IR BUAH CAT A K
200—400pg / mefE A xR E = e v TR, 5 AL R4S R,

BElE] 8 — M 4EE 10 2 RS TE KR, USRI BIBE IS M (Werr er al, 1986). &L
VErh AL 3 MH G H 2 RIS S T AT M CAT S B, £ CATEHA RS
MEERALETES, MEF S TR LRIEE., EARLRT, A 11 RSB
BHEABEREA O, HDUH 18% BB KRINT CAT S &5 T3 B4k, Xalged
HEXREAOABEHTAIREATEEAL S EMT R A R (Escape), ™ ik & 1K
(Dong et al, 1991; Lowe er al, 1995; May, 1995). Dong % (1991) i LA ¥ Ky 572 1k
AL NGT, B 5 WA 40 4% e R R R MR, AR 5EA LR EM. Mligwa ks
ZR B TEARIER, S REANARAEBEATERNIL, SHABRAES 7
FEBAE. RS HEIIMNEEREY XREKFRERKENL May, 1995). Peach®s
(1991) 38 CAT W& IXEA R ALK b nl AH £ 136 1%,

AR T2 R P AR R Pt A AR S 2% B4R IC (Fuchs, 1993; Newman, 1990;
Wang et al, 1992), Kubler % (1994) AN B T RAEHARBEMNMAELRAREN . EA
WP, AR AEAEESERID. HREKEF (195)IEEL. BHFEAN FAEER,
FER TEXAREESMAERAGE, M3 AT ENETHR. AXEREKY, CAT
FHHEFLME g AN TR EFERICER.

Bt AKRIER O AR o B K RO B B K O R BT BT R
HIR 1 5, R EUE L.

2 % X W

Rk, THRE. B W% 1995 8RR LEEFIRCHBIR. BERSE,.5.42—45
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EXPRESSION OF CHLORAMPHENICOL ACETYLTRANSFERASE
(CAT) GENE TRANSFERRED INTO LAMINARIA JAPONICA

WU lJian—qiu, QIN Song, DENG Tian,

GUO Xiao—lin, ZENG Cheng—kui(C. K. Tseng)
(Instinete of Oceanology, the Chinese Academy of Sciences, Qingdao, 266071)

Abstract In order 1o study the expression of foreign genes in Laminaria japonica and to
determine suitable markers, experiments were undertaken from December, 1994 to Aprl, 1995. The
materials used were young sporophytes of L. japonica. They were provided by Rongcheng Seeding
Farm in December, 1994. The methods are as follows:

I. Stenlization and culture of matenals. Dipping materials in autoclaved seawater (20— 30min),
then transfer to 1.5% KI (W/ F, 20— 30min), and at last autoclaved water (20— 30min). Finally
matenials were recovered in autoclaved seawater for 20min. The culture condition was 10h/ 14h
(ratio of light period to darkness period), SOpE/ (m”*s) and (10.0 + 0.5)C.

2. Introduction of CAT gene (cuf), pCAT-control plasmid (SV40 promoter—cai—SV40 enhancer,
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4750bp), by a Biolistic PDS-1000/ He Particle Delivery System. 5 sporophytes were used as one
sample and were bombarded twice. The bombardment parameters were: vacuum 6.1 x 10°Pa, rupture
disk 1100 psi and the distance between samples and macrocarrier holder 6cm.

3. Transient expression of cat. One bombarded sample (5 sporophytes, bombarded with DNA),
negative control (5 sporophytes, bombarded without DNA) and blank control (5 sporophytes,
non—bombarded) were detected by using CAT ELISA Kit (Bochringer Mannkeim GmbH Germany)
after 48h culture in darkness. The amount of CAT was counted by comparing OD at 405nm with
CAT standard sample.

4. Selection and stable expression of car. After bombardment, sporophytes underwent a week of
recovery period in non—selective medium and then selected in liquid medium containing 200mg / L
chloramphenicol. The medium was renewed every 7 days. 75 transgenic sporophytes, 20 negative
controls and blank controls were used. When all controls died the survived bombarded sporophytes
were transferred to non-selective medium. CAT was detected by the same method as mentioned
above.

Results are as follows:

1. Car transient expression. The results are shown in Fig.1. The amount of CAT is 952.0 pg/
mg protein. It is almost twice of that in control (negative control: 561.0 pg/ mg protein; blank
control: 549.8 pg / mg protein).

2. Selecting and stable expression of car. All control died after 14 days of culture but 11 of 75
bombarded sporophytes were alive. High CAT content was detected in two of them, sample 4 was
848.7 pg/ mg protein (Fig.2). It is about three times of that for the control samples (309.7 pg / mg
protein), which indicates that car had stably expressed in L. japonica. Another sample has a CAT
amount of 345.6 pg / mg protein,

The results of this paper suggest that car can be a suitable selectable marker for genetic
transformation of L. japonica, and that SV40 promoter can work in kelp.
Key words CAT gene (ca?) Laminaria japonica Selectable marker SV40 promoter
Genetic transformation
Subject classification number Q785



