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M AERSHEIEABERANBEERNEBRESRESR, UHHE SR TR ARG K
R AL, SR AT, AR R T I RE BB AR HEBFEE TEN
EEEE R B R,

1 MRS AHZ
1.1 MMETESHEERAZE

A B 7 (Laminaria japonica) T 1996 4F 8 AT EB ¥R LKW ELEY ¥
BHARLREHLZT ZBE (IR EHMME. MERATFEREK (AWERZETFHER)HN
0.5—15cm, EFHABKESIE. EH . RHEMABERR. F NP TENEKEIN
0.43mmol/L, P:0.019mmol/L, Y& A #1% 10h/14h, 38K SOWE/ (m’ « s), T@E K (10 +
05)C. 87 RE#H -KEFE,

1.2 MEEESHENERER. EROBEXE

AEE AW (100mg/ml) A Jo/K CBERL i, B8 5 B (S0mg/ml) A B KBECHI, A

0.2umig it JEBR B .
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EMNRAERNHBREZR P, BEBHSH: (4.9 +0.6)mm. (6.5 +0.5)mm F (8.4 =
0.9 mMm =LA ENMLRAHRESHAB XN, 4 518 0.0. 50.0. 65.0. 84.5,
110.0. 143.0,185.5 1 241.2ug/ml. ZEX B R OB LR S, HBH 5 R (63 £1.0)
mm, (8.3 £ 1.0)mm M (123 £ 23)mm =ML HH, M LRAHRE T HHERNE,
4+ 5128 0.0.38.5.50.0, 65.5.84.5, 110.0 #1 143.0pg/ml. BE 2N 3.0cm @ L EEEFR 0, fn
AERBK SmIAFFHRERSR, B MPIBA 10 RTEKEN BB Y, §X
MEHIFET-H .
1.3 FHEMB (LD, )R 95% WIEMRAYITH

A1 5% ¥ (Karber 3R 1S BB EBUER & & 95% AT KR Gk#BL %,
1993), W EAXA: 1gLD, = X, — i (Zp ~ 0.5), X, X A B AR B0 3B, i HAHALH
B AR X8 Tpoh & LIRS T R B (LN EERAR).

95% FI {5 FREY T 5 2 0 1g (LD, 89 95% W5 MR) = IgLD,, + 1.96S, , , & ¥,

Sio, = WEDr o p H—MMTELE, g Fy—MRBREIE K, | R ARSI 8 LA 1 48, 7

HE AT,
1.4 ARKEMELESRT LD ZRNBEHRE

B P AS— A 3 AR 56 AR R Lb 28 B ] A (R4 BE IR AR TG T B LD, 95% AT (5 IRE &
fftEdl. #LER RUEREF FAER NATRATER. TRf kK HZF
KA HBERBERREEHE, HAR.

f,, = antilogy/(Ig f)" + (Ig£)’

K1, H LD 95% FIHERRINF (IS REBIR53 518 LD, X R LD, 1 f), K, =&
KHJ LD B/ BN LD M. MK > f P LD AR B ESR.

LA LD 0 B A 4, AL 3R B 18] S AR A, ZE 2 3t B4 b 4R 22 ol SBURR P Hl £%, AT DASE
HMMRBRAFRKELRENERZTEE.
2 KREER

c b a
21 FBEREH SN EBROBBERE 0
TRGRNK | EAHREROERE AR, 1] \ \\ \

AR SE T B R BB ER. TR, BRAE
EEHBNMREHE, RV BHEREE BEEE U
AR A, FRRY, SRR IO T,

50 100 150

sHFALENBBEN D FEER. E2KH LDso/(pgml™)
4.9—8.4mm B, FE 0t UM A VA () LD, Bl % Bl IUBAMEEN AR
R BE B 388 i T BRI F SRR 4R

A wsoﬁﬁ%ﬁ, u&biﬁﬁq‘l‘ﬁjj@%%ﬁ, E*Xﬂ' Fg.] The chloramphenicol sensitivity of
BrArdndt F AR ML mE 1 AR, E 1A panhencfeneu'c Laminaria japonica
%ﬂ,xﬁ]&gmz‘«_ﬁ?&% wsoﬁ%ﬁﬁﬁi, a‘b‘C:ﬁm%%&ﬁﬁliﬁzm

D R, KRS, 1980, AFEARRERRE. 5. PEZA T L HEH, 590—593
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Tab.l The test of chloramphenicol sensitivity of sporophytes of parthenogenetic Laminaria japonica

BHE | 4 AEFBEEE (ug/ml) FEHFHETE (%) LDso 95% {5 B
(d) 3 0 505 650 845 110.0 1430 1855 241.2 | (ug/ml) (pg/ml)

a 0 12 5 25 30 40 30 65 158.9 132.7—190.3

15 b 0 30 25 30 40 70 70 80 140.6 91.1—134.3

¢ 0 25 60 60 45 70 83 85 89.0 73.4—107.8

a 0 12 5 25 30 45 30 70 154.7 129.3—185.1

16 b 0 30 25 30 40 70 75 85 107.7 89.0—130.3
c 0 35 60 65 55 70 85 85 82.9 68.3—100.5

a 0 15 8 25 30 45 30 70 1523 127.1—182.6

17 b 0 32 28 33 40 70 75 85 105.5 87.0—127.9
c 0 40 65 65 55 75 85 90 78.6 65.1—94.9

a 0 15 10 25 30 a5 35 75 147.6 122.8—177.5

18 b 0 32 35 35 40 70 80 85 101.7 83.8—123.4
c 0 40 65 65 55 75 88 90 78.0 64.7—94.1

a 0 15 10 25 30 45 35 80 145.7 121.5—174.8

19 b 0 32 35 35 40 70 80 90 100.4 83.6—120.6
c 0 40 65 65 55 75 90 95 76.6 63.8—92.0

0 20 15 25 35 45 40 85 136.4 113.2—164.4

20 b 0 32 35 35 40 70 80 95 98.5 81.6—118.8
c 0 40 70 70 55 80 95 97 72.3 60.8—86.0

BH 2K 38 Fa: (4.9+£0.6)mm, b: (6.5+0.5)mm, c: (8.4+0.9)mm

B4 SIS A AL 7] 3 B A RS 2 It f, ROK, SRAH 2. MR 2T
B, BB K, < f, Sh K, RKT £, , BRI Rt K B R 7 10 = 41 DL A 0 2
LD 9 2 5., B 0t B ME £ T o 478 28 1 o b B A B R R T 8 7 2 9.

2 ERENARKENBEASHEULD EZRBERREER
Tab.2 The test of chloramphenicol LDy, difference between different length sporophytes of parthenogenetic

Laminaria japonica

B 6] (d) fa I fe fab Kb Sfac Kae Fe Ko
15 1.20 1.21 1.20 1.30 1.44 1.29 1.79 1.30 1.24
16 1.20 1.21 1.21 1.30 1.44 1.30 1.86 1.31 1.30
17 1.20 1.21 1.21 1.30 1.44 1.30 1.94 1.31 1.34
18 1.20 1.21 1.21 1.30 1.45 1.30 1.89 1.31 1.30
19 1.20 1.20 1.20 1.29 1.45 1.29 1.90 1.29 1.31
20 1.20 1.21 1.19 1.30 1.38 1.29 1.89 1.29 1.36

22 MBEESEHBEROMBHIR
ERLERAK S, EXHNEROEFEAS, TR HNET AR SELRE
R BT TR, SRR, AR KR I RS 4, 4 RS RS XA LD, A
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Tab.3 The test of Hygromycin sensitivity of sporophytes of parthenogenetic Laminaria japonica

it ] bz AEFBHAEE (ug/ml) PEHHFHICT 2 (%) LDso 95%TAl {F IR
(h) 51 0 385 505 650 845 1100 1430 | (pg/ml) (ug/mi)
a 0 0 0 0 10 45 50 1237 109.2—140.1
36 b 0 0 10 15 40 50 65 101.6 86.8—118.9
c 0 0 5 10 35 80 90 91.5 80.5—104.0
a 0 20 15 20 35 65 65 91.5 77.0—108.8
48 b 0 25 15 30 45 75 90 78.1 66.1—92.3
¢ 0 5 10 15 35 85 95 85.6 749—9738
a 0 60 35 50 55 85 85 61.3 51.6—73.8
72 b 0 45 40 45 55 90 97 61.4 51.8—72.8
c 0 10 18 20 50 95 100 75.5 65.9—86.5
a 0 70 55 70 80 100 95 474 40.7—55.2
96 b 0 60 50 55 80 100 100 50.7 43.5—59.1
c 0 10 20 25 70 100 100 69.4 60.6—79.1

o KA Ra: (6.3£1.0)mm, b: (83+1.0)mm, c: (12.3+2.3)mm

F4 FREVTFEAKENBRERZTTOLD,ZRBEMRBER
Tab.4 The test of hygromycin LDs, difference between different length sporophytes of parthenogenetic

Laminaria japonica

B j&j (h) S fo fe fan Kap Sac K Soe Ko
36 1.13 1.17 1.14 1.22 1.22 1.20 1.35 1.23 .1
48 1.19 1.18 1.14 1.27 1.17 1.24 1.07 1.24 1.10
72 1.20 1.19 1.15 1.29 1.00 1.26 1.33 1.25 1.23
96 1.16 1.19 1.14 1.26 1.07 1.22 1.46 1.24 1.39
HE, 100
BL LD, A, LAAL B RS [ M AR HR, ¥ of G

B BRAE 2 IR MR I 2 TR, R 2 %)
AUEH ARKENZHABSARREHLE [
XX, [FA—AbEERT I LD, B K, 60
BB EME LA 3 AIMAREY |
ZEHf, MK ERAFA, BRATURS, B
ARK > f ShK ERANT S CUHABMERX Y
¥ BER (7 9 = 4R PR AR PG 45 4 LD AT VA S 2 -
ﬁ:“ 300 50 100
3 Tt E4%iE LDso/(ugml™)
31 ABRTHREHANEATAR, Ry B2 UREABTAREROGELHL
Fg2 The hygromycin sensitivity of parthe-
MEAEK. CATERERZ B B M) £ HE D nogenetc Laminaria japonica
CAT, WU EBRLBIMARNE, AHYHAKRA a.b.cSABW L KFEKI: &M

th
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4R CAT EHARBRK, ALERNEEH =Y T, STEES. A CAT
ELISA (B BX R 2 B2) i v] ARG R & CAT ZEMFRX, REEMRSE. ¥ CAT
EESFAHEY MRS LR ED LG — LRI FF (Daniell er al, 1990; Porsch er al,
1993; Klopfenstein et al, 1991). Qin%s (1996)%F SV40 |53 FI 3 T CATEE AW
MR Tk, £ MMBERZAD T RIERAEN I AETEE, WA ML 7 LUGH
Ao F e M AMREE I Z 4k, IR FE Ry 0 F B, B A R R H AN B F NG
WERATREAER, AXHATRBEAHSHESEABENERE, HETREELR
[6] K BE ORME AR B A7 B LD, ), e A0 S5 T A O TIME A TR T 0 R e 4R 12 T AR 3R

32 WIEERME A LRKENER, ATTFRARMRET. PEEBRELHE (HPH)
HEALEEYEE TEPEANIRCER, HE HPHEF, 7l DEEE EBRIm A TS,
AXERRATMEREHE N HMEREMBUR. 2K 0.5—1.5cm K TRHEA T #1575 51| A
ARENMPBERLA, AERAZ 20d, B RH Q41.2pg/ml) A H B EEIE 100% HIFET
2, MEERAMN LI 3d(72h), HEFE A (184.5ug/ml) FET-F 585 F] 100%. HPHEH
A B8 B NG B B TAR A9 55 — N SE n R BE M 2k BR AR I

33 ABEMMERNERNERE TMEE K LEQ RN SN, BEirE®W LD, 51
MBI, TS & H LD, 51 H KM KA K, X AT 88 517 A R 3 ALA [ A K
WA AR AEBW R EEARA X, ¥ CAT EREmEFiRid, BILRF
i e FE L BT AL, R B KR it (6] TS M B RE N EHEE NN, BB FEBHHTRENE
B, T - SRR,

2 % x ®
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SENSITIVITY OF SPOROPHYTES OF PARTHENOGENETIC
LAMINARIA JAPONICA TO CHLORAMPHENICOL AND
HYGROMYCIN

LI Xin—ping, QIN Song, ZENG Cheng—kui (C.K.Tseng)
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract In order to optimize the selection condition for transgenic Laminaria japonica, the
sensitivity of sporophytes of parthenogenetic L japonica to chloramphenicol and hygromycin was
tested from Jan. to Apr, 1997. Young sporophytes of parthenogenetic L japonica were regenerated
from parthenogenetic gametophytes and cultured in laboratory. The total lengths of young sporophytes
were from 0.5 to 1.5cm. In the test for chloramphenicol, the young sporophytes were divided into
three groups according to their total lengths: a) (4.9 £ 0.6)mm, b) (6.5 = 0.5)mm, and ¢) (8.4 * 0.9)
mm. Chloramphenicol concentration in each group was 0, 50.0, 65.0, 84.5, 110.0, 143.0, 185.5, and
241.2ug / ml, respectively. In the test for hygromycin, the young sporophytes were also divided into
three groups i.e. a) (6.3 % [.0)mm, b) (8.3 % 1.0)mm, and ¢) (12.3 £ 23)mm. Hygromycin
concentration in each group were 0, 50.0, 65.0, 84.5, 110.0, and 143.0pug / ml, respectively. Steril
polystyrene dishes (diameter 3.0cm) were used, which contains Sml enriched secawater added with
necessary antibitics stock. Every ten young sporophytes were put into a plate, cultured at (10.0 + 0.5)
C in about S0uE /(m® -« s), 10h light/ 14h darkness, and their death were observed everyday. All
media were renewed every week.

LD, of Chloramphenicol at 15, 16, 17, 18, 19 and 20d and LD, of hygromycin at 36, 48, 72
and 96h were calculated. The results show that the LD,, of L japonica to chloramphenicol is

0

correlated with total length (0.5—1.5cm), but the LD, of hygromycin is not The parthenogenetic
sporophytes are more sensitive to hygromycin than to chloramphenicol. For example, LD, of
chloramphenicol in the three groups at 15d are 158.9, 110.6 and 89.0ug /ml, respectively, but LD
of hygromycin in the three groups at 96h (4d) are only 47.4, 50.7 and 69.4pg/ml, respectively. This
observation suggests that HPH (hygromycin phosphotransferase) gene is a more efficient selectable
marker than CAT (chloramphenicol acetyltransferase) gene.

Key words Laminaria japonica Chloramphenicol Hygromycin Selectable marker
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