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TAESEFERE 15%/MFMFH TC-199, Ko L BUE A/ MFH oMU EE 4 Y
TREMEBF AT, #HAE S6CKIBMP LR 1h(KIG), REEN; TC-199 AEH
GIBCO 5z8% % 7 & (Life Technologics, Inc.); 5 3RiBE 5 27C,pH X 74 & 7.6; 41}
THAB N ET (% 0.25% BEHEFF 0.03%EDTA Fres8E 8 T HBERR5 i PBS).

1.2 A4{kzhdh

66— F =4 (6—mercaptopurine, {5 5 & 6—MP) 34 Fluka 4y &7 &, B 0.5%Na,CO;,
Fo i 1.0mg / ml fVE W 3 IRER I, —20C (R 77

WK E RS (hypoxanthine) X i if B% BE #% 1 (thymidine) 43 5|2 Fluka #1 Sigma /) @] 7=
dhs SRR ECHUKR N 1.36mg / ml F1 0:39mg / ml ¥y HT &1, S IEBRE, —20C AR F.

S 0% (aminopterin) 3 Fluka 24 7 7=, WK ECR 1.76 x 10 mg / ml ) A &
W, 1L IEBR T, —20C {RAF.

Z. X 1# B8 (ethyl methane sulfonate, & ¥ EMS) 2 Sigma /&) 7= 5, H PBS B i
12.5mg / ml {6k, 1 HERR . 4 C IR TE.
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Fig.1 Procedures of Selecting FMR—1 cells
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HEL ERMH G 3K BF—KE 0.1ml B, EELM, 7EBE P HF 2min, B
WA AL, B 3 UK, BUS A 10000rpm B0, BU_E T 30ul SRR, He IR 1% 1 0y vk
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7 6-MP(8ug/ ml) {35 E P AEK, F AL, d T 40 i 5% 3 54K, 0] LUE B G BE 40 i
B 40 R o B B 2 /NS B R S /N R B A T KE B R R
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R s T | K3EFFHE D 6-MP B3k 4 100ug / ml #3581 728, AT 042 2 40
T RE, K HE, 25 12 KA KRR, RGH LA RKE & 6-MP 3 30ug / ml
MR A K, AR R RIE R, — R T AN 3, S—7 REPATRBEE, &
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Fig.2 The growth curves of GCG. Fig.3 The growth curves of FMR-1.
A. The growth curves of GCG in medium con- A. The growth curves of FMR—1 in medium con-
taining no 6—MP. taining no 6—MP.
B. The growth curves of GCG in medium con- B. The growth curves of FMR—1 in medium con-
taining 6—MP (20ug/ ml). taining 6—MP (20ug / ml).
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GCG 40a7E HAT 58 /E K%, THMES X, 58 L XM B (B it
BN 2.5 % 10°cells / mD) (FIRR 1: 2), i3 BR A 45 S 4 51 4 3.26 x 10°cells / ml
i1 10.7 x 10°cells / ml, 7EE 2 (A) B9 I3 1 JRUBC J7 66 S 540 10 £ 935 3k, GCG
MAEKERS EAREREA B (ER:3,4).

FMR-1 4ifffE HAT 2P MAEKER, BREE -XG T M e, 5 X
BNA 40 MR V% (B L: 5) 5 38 1 KA s — A AR AR, R A E, B4 2 B4 A & (B
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7E 10 fEE MR RIS FE S ERHGE - XA BHRMEE, 3% X FMR-1 4
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2.5 GCG 4185 FMR~1 414 32 £6 4 Ho g

GCG 4t i 4 B W LTEE R 38—56 &, H L& 54 &, SL&ITHEN
34.5%, 50 4L k(77 50 4) 19 o7 B8 62.0%; FMR—1 40 i) 3 o ik 3 B r 38 L T8 B
22454 %, Hrh R B 48 %, H4IT S EH 43.5%, 50 Z LT (RE 50 £) M5 &
¥ 87.0%(F 1).

F1 GCGHFMR-1AMEE R EH]Y
Tab.l Cell and chromosome numbers of GCG and FMR~1

R @ MH 26 | 36 | 38 | 40 | 44 | 46 | 48 | 50 | 52 | 54 | 56 LB 2
number of chromosomes total number of cells
oY 0E e
number of cells (GCG) 2 7 3 2 4 ? 7 20 2 58
M
number of cells 4 2 3 1 7 3 20 2 3 1 46
(FMR-1)

M EFEATLIE H, FMR-1 4000 40 % o i B 8 GCG 40 I B4 s o 3 B A o/ 11
A X T R B 30 5 1 O, (R 12 10, 1),
2.6 GCG 4ty FMR—1 410 i 7] T8 b
GCG 4 ffu 5 FMR—1 40 Jfu i) %1 %5 b —6— B BRI A6 (G—6—PD) (1 iy 7k R i S A AR
fol (B 1: 9) G—6-PD i1y — & X 4, H 2 FMR—1 #ijfifty G—6-PD X 3 {0 s
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3 it
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BT, IR LUE R B BRI, LR R S A s R B
WEWS . BT %4 AT HGPRT i F £ 4 B BEd 2 2 0 IR 0y & ROR B
M. BT L st

A% SR TE 0 B R AR FMR—1 284 R &4, 8T UESE &4 HGPRT

B TR A B, T T 2 R M . OB T B E B HGPRT ISR IGTRIE, 1 & 4 sk
—#%t FMR—1 408 % #17 HGPRT Hi3k4M .
32 = ERARET % HGPRT i BI40 Hu it 4R 3 91, HGPRT {5 % 40 L i) Bk
WA RR 5 LT 32 1 3 35 o 00 IS 5 U VR BE A 06 8 56 TR TR) A 40 e 2 o A2 )
) BB & AR LSS IR S0% Az 4 400 s B £ 2L 2 12 0% (8—AG) I & B AR E,
st Fh 4 BRUS [P B0 R A0 T R SR AT AR » T A3 45 SR 33—60pg / ml RS, BB 45 Aok
Y ) 40 0 26 o P2 (DL ) BURRPE T AE 3 A2 K I 2 55 UK, TRl — M R AR R R 1Y
REPS 2 M HE FE A K BT IR IR IO PS40 B, F HGPRT i H R BN
%259, Carla M.Wood % J (7 % 170 A -4 5 B8 3 10 B4 4 4 MU 42 2 3 P AR (EMS)
FITY 3% % % (Bleomycin) i 7F, 75K [ ¥ BE (10—100um) # 6-Fi 5 IS (6-TG) 1373t
rhif e HGPRT S 540 i, 3 BT 3545 89 6-TG HLvk4m 4 5347 HGPRT RgiE H
LR RIBEE TP 6-TG WEM 10um 258 100um, H HGPRT & ¥ MM
4 F IE % 41 il HGPRT 15148 51.0% FREE 0.9%", v a] LA & i HGPRT 15 #: 1%
1% (%9 HGPRT SR F ) 5 14t 6-TG Mk B — & HH %M.

MAS SO SE B R B, 4 5 52 sk oh 6-MP {93k % 20ug / mi B, BRI S 45 00 K 4
3B 5 R, GCG M MI7E & 6-MP (20ug / ml) 35 35 3 o A K 40 BB (UK
TETE I Fe 3 KA 40 R 1Y 43.9%, 00 GCG 4l 6-MP R34 &% T
20ug / ml, FEVEAN BRI B e 2 b 6~MP (KR EFH & 40ug / ml, 2B WIERE , Frikis
S A% 6—MP BB B B 43R 2253 6—-MP MR EE % 100ug / ml i) 35 35 5 19 38 07 ik
JG» BRI B9 4 I AE 6-MP 2% 30ug / ml (35 353 th A K AN %, BP AT A M %R 6-MP
PUHEN M, T X PR 9 GCG M MAE & 6~MP % 20pg/ ml R EPAK 6 REEE
6—MP X 40ug/ ml M HEFEHAEL 1 K, 4R BN 2 RSB T, 39 GCG 4%t 6-MP
=3

B, REE SRS AL, MP R ER BT, TURE — %
(single—step) 1% 5 B 40 iy B8 71 38 R BF 48 1 5| A2 0 K BB TS V), T BRABRR E S P 0 41
.

33 #K13 6~MP B M BIUIUR Fit HGPRT SRR A ME B — %, BRI R, %4
B0 7E 25 BOE X RS 28 (BT B P, R HAT 0 (00 Y, S5 B 6 40 M AR 5 R R B4
HGPRT g 81", B LARS 6-MP HitE40 B FHEAT HAT 553 500 B 3000, WRBE HL X
HAT 3% 5 5 2 80U NI AT DL — 55 SR % b HGPRT BRERIMM. mAdLh
R %W, GCG st # # i HAT B33 R HUR, 1 FMR-1 41 j /R 0%, 78 HAT
HEHREP A S BRBREL YA A" KIKETRRTE S 56, EHENMARE D Y

1) sk 855, 1987, R4 B 52 GRIUK 230 B IS
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AR BA Z RS T 4 10 f5RT L 44 SRS TS, BB FMR—1 40 RS “A” B it 32 o
Rz 4 —B 16 B — B SRR ol B84 B4 77 - COFMR—1 40 B4k ) HGPRT 1k
B R EE AT 2 5 O LR TR ], 4 “ A7 B BURYE A 5, TR 59 LA R dE ph 3 — R Y
SR, HEKAS KR ORI, R EAEHEAT FMR—1 40 Ui 52 e T e T4,
34 BEHLKE GCG 4 & FMR—1 40 B %e o ik, FMR—1 S o k3 B 5 GCG
o e (A8 B LTG5 SR K, 55 Cox 245 96 A2 HGPRT i BY 40 il K LR AS 40
(e o (B B 25 SR 2 Y, {H FMR—1 40 i s o PO RO B B /D — 6, X R T
5 6-MP BLHEHI% M R — B .
35 ##l GCG #HjeA FMR—1 Z1f i G—6-PD |5] T8, B F 40 U 9 S0 0 45 SR 200l
Wood %76 g /1N Bl HGPRT {5k b3 4 40 Jf 0 35 5 2505 R BT L I 2% 309 A 0 40 5
HGPRT ka0 EMAE AT B ER. ALK+ HGPRT £H 5
G—6-PD HHE ™, WAL R R E, B AL T 5 iR E:
351 HGPRT #H ‘5 G—6-PD £RFEEYMMFHANEE, HATEHNEERERGEE:
352 HGPRT #[ 5 G—6-PD £ 4. B F EMS S SR % E8 & a,
FRARE| 2 G—6-PD REHIZRE.
3.6 LR, ANTFFEAE S B/ LI 64 P & 00 U 25 IR0 T 19, 47 RS T 10 S0 20 45
7 i) i} ﬂlzs—zﬂ_
3.6.1 —Mokii, HGPRT 3 vk #1205 . 6—Fi 203 i 3% A 77 (affinity) H%5, Yot 12 04 i
AN A — 2617 S AT A 29 HGPRT 3 ok #IEPA AN 65 BI04 BT LAY B4 » [ A
KR BABIR, IR 6T G0 15 1 35 5 oh () 9 BE M AT IR B RS, B AR R B A
(K] 6B LIS 205 LB — ¢ B - EN B AKEM, B4R, T
HGPRT 45 54 48 fa 0 77 LUA: 775
3.62 M S IEMEE T E X S—H 2 B IEWN A IE . X 6-FH R IEW (6-MP) 1 1%
S, B R £ 3t AR LR A F L.
37 fefa¥chigt HGPRT BRI, B — ME MM 2R, #2 HGPRT iR
4 L HE 1 S — R bR T 40 L AR B S 2 P P KA AT . WS R R R BB
W AR R — A RAFEORR . HASE NS 7 i 5 B S R P G B A M 2
HQPRT #H S A B2 HGPRT BRI 40 M, H 18 8 %35, 489 HGPRT {5k & % 40 iy
15 49 3% 1 40 a7 5 TR 6% B 00 S I oo T 5 UK, 426 HGPRYT (g B 59 40 By 7T LA A
40 L 2 32 B9 AR 1A T3 TR 0 LA R R S SR TR RS T I IR, 2K
HGPRT {5l % 40 i AR R R S0 R AFAR. HGPRT R AU E T RS HH
Y, EEEME PR ELLER.

%2, HGPRT RIFEFE MBI 5 & MM AR, KR EEEBEA. P&
AR TR A R A R R AR H B . s HGPRT Gk B 40 Y 7 e 4%
FhnE HGPRT K H B BFT BUR . o fh 25 40 FR 538 2 10 26 SR L S B R
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THE INDUCTION AND SELECTION OF HGPRT-DEFICIENT
CELL MUTANTS IN FISH
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Abstract

The cell line GCG originating from the ovary of grass carp (Ctenpharyngodon idella
cur. et val) was treated with ethyl methane sulfonate ( EMS) for 72 hours. After stable ex-
pression of mutation for 3 passages, the cells were treated with 6—mercaptopurine (6—MP)
from 4ug / ml to 100ug / ml by stepwise procedures. The isolates did not grow in HAT me-
diums. Mutants, which have been named FMR—1, and which are deficient in hypoxanthine
guanine phosphoribosyl tranferase (HGPRT)were obtained.

Identification of biological characteristics of FMR~1 cells showed that chromosomes
decreased in number compared with those of the parental GCG cells. The growth curves of
FMR~1 cells and GCG cells in TC—199 mediums which contained 6~MP (20ug / ml)and no
6—MP Were also illustrated and compared. The electrophoretogram of G—6—PD isoenzyme
of FMR—1 cells displayed almost the same patterns as that of GCG cells.

Further measures to study on the fish HGPRT—deficient cells and possible application of
these cells are discussed.
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