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HelaZfl fEHGPRT R [ B M B ZA ¥
FER FEBE WEFE AXEHE x| W HEHK ERE F B F 8"

WE AR KR E T B oRoh BB AT NE 545 B (HGPRT) 42 4 9 Hela2a I 2 , A 4m ik o
H8 KA R Ao N RACSE T [ TR B S RAR A A T 06 69 F AR AR, 8335 R HIN-F 2-N-A5 2 -N-
T A A IN(MNNG)*t Hela2m Jo it 4735 %, 12 F 4R Z32 A P 6-30 K B 727 (6-TG) 49 R B, I ik 2
6-TGHE ot % 649 40 R, A2 K 35 "2 — R I ") i "5 7 (hypoxanthine-aminopterin-thymidine, HAT)
AR AT AR, RS AT 0% 13 5 49 Hela-HGPRT AT A 4 F 5% . fest sl b 4 Hela-
HGPRT 40/ %2 5 AM & mftakd, AHATR AL T A mie. HEFa 7T RS KRAEE
20 pg/mL 6-TG3% Fr A F 4 K 9 Hela-HGPRT 408, 5+ B EHAT3E 7 2L R 48 #47%. Hela-HGPRT
40 i 5 AR B 4m B AR )RR, IRAFER S R A RIS RN R B e R, ZEMNNGH 5 F26-TG i i,
133 7 #2245 KHHela-HGPRT 482 2 |, iZ e 4 =T /A T i Ik A48 XA 7
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Establishment and Identification of HGPRT Deficient Hela Cell Line
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Abstract
ized monoclonal antibody. Mutation of Hela cells was induced with MNNG and selected in gradient concentrations
of 6-TG. Then, the sensitivity of mutant cells to HAT medium was tested. After the stable Hela-HGPRT ™ cells were

To establish an HGPRT deficient Hela cell line for creation of hybridoma to produce human-

developed, they were fused with human B lymphocytes and selected in HAT medium.Hela-HGPRT™ cells could sur-
vive in medium containing 20 pg/mL 6-TG in the long term and could not live in HAT medium. We also succeeded
in fusing human B lymphocytes with Hela-HGPRT™ cells and the hybridoma cells could be continually cultured.
Using the methods of induction with MNNG and screening with 6-TG, we obtained a stable Hela-HGPRT™ cell line
and it could be continually cultured. This Hela-HGPRT™ cells could be used in the research of cell fusion.
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HelaZll il 2 & RN ESURA LR, |2
FHF- 40 CREAHOCHFIY . HelaZl Ji 2 75 ) F Tk 2
AN 2RI AR 2%, HOATIE R IWLARAE . 1T HeLa
M, R AMER R E, BAT IEHE A S 1%y

A FAT B . I LA I Hela MR4H i
OCo i Lo AT MU IS, 78 6-5i 3% [ EE I (6-TG) 1)
B b e R G, W] A4S BIHGPRT 4 R 58 A2 41
BT, AHF ST AL 2% 75 A8 FIMNNG A Hela 2l f iE 4T
TRAE S, H6-TGHE e HGPRTH K4 8 41 Jia, %) 153
B S AR ) A KR PE L 38R T 0 40 PR e 5
PEHEAT T W2 504

1 MRS ®
1.1 R

HelaZil il 4 A< 52560 % 5 | HEIHORAT -
1.2 it

N-FFE-N-fiff ZE-N-E i ZE AT(MNNG) A — H
K7 (DMSO) B, H G I3 1 7% JEDMEMIE
%100 pg/mLEEE, 138w, TRAF T4 °C. 6-TGLA
DMSO#, HIJGMiFE R 7 ADMEMIEL 1100 pg/mL
BER, SLIERRER, PRA7 T4 °Co YRTENIA (H) g JiR
WE (T)C B 10045 BRI, 28 104 (AT 510045 B,
itifF 120 °Co BiFRAE R BEDMEM. 22 PBS. fk
AKAIZE BLAFIPEG, LA IRFIY A Sigma 2y 7] 77 i
1.3 HelaZfifBHGPRTR[AEIES K 75 1%
1.3.1 MNNG#-$HGPRT#: /&M Helazmfe,  WedE
X EA K T T Hela il MY, 50057 55 % T 10%FBS- = Hi
DMEMI1 #5722, Ry 41 i A= K B0V B2 E90% T,
Iy RIIMNZIRE N2, 3, 4, 5 ug/mLIIMNNG, R 7T
37 °C. 5% COI5FEM T, 24 hg G Wi Gt vH 5o
JAEE 2, PEEUAEIE HE L T0% 1M FE A Ay ft R JiE
AR5 4 A Er MINNG 1) 58 4 3 FR AL AR I, AH 58
1.3.2 6-TG/#:£HGPRT#:F4 % Hela2a /i,  £5MNNG
BB () A0 M AR BV G B IR B90% I, R 5 166 3
5 KB V20 16 15 T AR RS I N . 7RSS TR 45 n
0.25 ng/mLIK6-TGI¥ 5 A5G 75, 3 dS196-TG
WL A1.25 pg/mL, SR G RER3 d, {53 58 s ae
6-TGIHC B, AT 2 52 73 il ik $1)2.5, 5, 10, 20 pg/mL.
55 1520 pg/mLI16-TGH: IR 5 A e A=K 1 41 B !
i 43 B JHGPRTHE B B 40 . 753 2] (T HGPRT

Bl B 40 B 9% T 520 ug/mL 6-TGI#10% FBS-
DMEMKE: TR o

1.4 HelaZfifBEHGPRTHAE R FHF L E
1.4.1 ARREREG-TGx it ®oh B iEH 4
LTHGRPTHE A AL 41 i LLS.0x 104/ mL K13 15 49 5l 15 5%
T BEDMEM S 45 720 L 4k BE 4y A1, 10, 20,
60 pg/mLI6-TGR: IR, 96 hjE Wi 4k I AT & W
WL AN M R, HEAT3 K S, AL
RO PRI, 18 e A AT 2

1.42 HATHRMEARR KA 100K EHT .
ARG W F4 L A5 i AN 10% FBS-DMEM Y, it il HAT
IERERE IR . B I 41 i 5 HGPRT 51 [ A Hela 4t g
O I AAEAR, NN S HAT LB ERT IR, 37 °C.
5% COLKTFRAR H 53799 J&], 3 10100 41 i 35 55 4 1l 1k
ITHHE, B )5 6 Wy =2 e i e A0 (R A 795 256

143 HAFAME  KHHGRPTHRE AL 40 i £2xF
B A K W g (5 T S 4 i 0 A7
T R AN M AT 35 R =3 4R £/ G 4N E A A e
H0)>x100%], ¥ 40 34 F&E 4 421.0%<10%mL, $2 AN124L
B, B 137 °Cy 5 % COBEFRAM T 557, ME24H i
TEAS JAERARDL

144 ARk KA T E AR K ) 40 M %
3.0 10*/mL I ¥ B $2 N 244LRF R h, 417577 )\
R, G H T g s il A Kt 2k

145 FEKRSH  CREFERA AL AR IR G,
r 40 i 45 45 P IA E190%, IINEK KAl R 2 ik ok
0.2 ug/mL, AbFR4 h, 5 B 5 V2 i 2% G AR bR AR
1.5 Hela-HGPRT 5 At E4HfEm&

VL VR T 55 3% 1 N\ ARBIE T2 40 i, 3 40 i e i
A1x107/mLo WX £ A K 3 THGPRT SR [ 7 Hela
g0 M, U 40 R JE 2x10%mL. K I 4 pH(7.6~7.8)
IPEG(MW=4 000, £ J& 2k 50%)1d € R B4, 740 °C
K B TR B 107 A Ik B2 41 F12x10° Hela-
HGPRT 41 (Rl #k £ 41 Jfe:Hela-HGPRT =5:1) & T
50 mL 2OV R HE TR A . B0V E 140 °CKIB R,
— HFEYSHHEOE, 5— TR 11 mL
PEGI, VRN G 3 — i — b 2 N, %
PEHIFE60 s 58 . A B0 8 I AN25 mL5E 4
= FEDMEM DA 2% 1 EPEG IR AF H o il i 1 40
PR 160 mmEEFRIL, AHATE: 748, 37 °C. 5%
COBEFRFT IR . HATR IR LR IR 14K )5, B
HHTRE TR LR 5%
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2 4 2.1.3 MG HATHR AR LR R3W/R Tk

2.1 HelaZRfTHGPRT 5B MAR R IE ST

2.1.1 #HEMNNGREMEZFZLER  WRIPIR,
LR EA ng/mLIMNNG 7 S Hela4ll 824 hj5, 11
BATIGF N 69.7%, Beif £ % HelaZl AT 545, ik
WAz FEAE Ry 15 AR S B R 2 i

2,12 PRERIEF fa e Fe bk 1h B AF6-TGH) it 2 FRE
PR 41 L TE6-TGRE 77 25 I A7 18 2 LL A W 3R 2 P
g LR IR, % 5 58 A Hela 2l i £E VR B 460 pg/mL
(116-TGE: 77 W HH 15 7296 hJ 4598 4587.10% 1) 47 3%
2,1 1R I HelaZl AN BEAE 25 6-TGREFR K TH A7 1,
X UL 2 6-TGH % I, 13 2 T F g 1t % 1 6 b 7Y
Hela4l fifd .

R1 MNNGREHEIFLTHelaif7FER
Table 1 survival rate of Hela under MNNG gradient

concentrations inducing

MNNG# FE (ng/mL) A AT (%)

The concentration of MNNG(pg/mL)  Cell survival rate(%)
2 81.9

3 717.5

4 69.7

5 68.2

75 253 Wi W], MNNGIR 764 pg/mLAIS pg/mL7 w2 [ 41 i A7 3
FIC R TEF(P>0.05), TR & ALIMIAT 2% 72 5(P<0.01).

The analysis of variance showed that the cell survival rate had no signifi-
cant difference under the MNNG concentration of 4 pg/mL and 5 pg/mL
(P>0.05), but signifcant difference among others(P<0.01).

2 ARIRE6-TGH IEF HARFNIH T 5 4HARAI SN0
Table 2 The effect of different concentrations of 6-TG in

normal cells and cells after mutagenesis

6-TG(ng/mL) 1% Hela(%) %745 JFi Hela(%)
6-TG(png/mL) Normal Hela(%) Mutant Hela(%)
0 100 100

1 0 93.97

10 0 89.33

20 0 88.06

60 0 87.10

J7 2250 MR W, 1E W HelaZ L L5 15722 J= HelaZ L AE6-TGH A7
W2 7005 10, 20, 60 pg/mLIK6-TG I 2 7], of 5 A8 4l A7 i
TR R RAT 35 22 5] (P>0.05), (HIX =ANFIEA 51 pg/mLs N4
BT W25 22 50)(P<0.01).

The analysis of variance showed that the normal Hela cells and mutant
Hela cells had significant difference of cell survival rate, when they
were cultured in the medium with 6-TG. No significant difference of
cell survival was found, when the mutation cells were cultured under the
MNNG concentrantions of 10, 20, 60 png/mL(P>0.05), but there was sig-
nificant difference between these three doses groups and the group with
1 pg/mL(P<0.01) .

B 750 40 AE HATHS 7% 56 vp 10 A Kot . 85 9% 31 26
1R IS 3k [ 2R Hela 4l A7 35 25 R 0.11%, 16 W 40 Xt
HATHUR, ANERELE & A HAT B F- 38 b KR 9%,
VB33 (¥ 40 M EL AT HGPRT e A IR RRAIE
2.2 Hela-HGPRT 4ARERI 7S F W
7S BB T WS sk [ 1 Heladl i, & S0 6k

B3 750 00 ) 0 e T A5 R AR B A LA IR ET R A K
(RRFAE, JT HL40 ORI 22, 20 i A=K ek, 222440
B2, IFHHEINESERKINS.
2.3 Hela-HGPRT 44 1< fh 2

91 M T % 45 R 81 T %4, K3 A Hela-HGPRT F1

3 FEE M HelaZBMEHAT ISR E PRI TFE R LS
Table 3 The comparison of the cells after mutagenesis’s
survival in the HAT medium

(7] {ETE (%) X (%)
Days Cell survival rate(%) Control(%)
D1 99.6 95.55

D2 89.84 93.76

D3 85.88 90.20

D4 66.27 88.45

D5 39.36 85.93

D6 37.02 85.02

D7 35.92 83.72

D8 25.76 84.15

D9 14.26 79.85

D10 4.56 76.61

D12 0.11 72.67
HNTREAS RT3 3 W 52 5 A 1 5 L5 440t A 7T 2 5 (P<0.05) o

The independent-sample # test showed that there was differernce be-
tween HGPRT" cells and normal Hela cells(P£<0.05).

%4 Hela-HGPRT 4HA04E K41
Table 4 Counting of Hela-HGPRT" cell

I {1) HGPRT 41l g (x10%) WL (< 10%)
Days HGPRT cells(x10%) Lymphocyte(x10%)
D1 1.21 1.27

D2 2.45 1.41

D3 3.18 1.73

D4 6.82 1.97

D5 9.81 1.84

D6 9.62 1.50

D7 8.76 0.79

D8 7.78 0.36

D9 7.69 0.09

ASTREA I A ], V5742 )5 40 -5 1E 4 I O 48 O A 2 57 (P<0.05)
The independent-sample ¢ test showed that there was differernce be-
tween HGPRT cells and lymphocytes(P<0.05).
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E1 IEEHelaZfRf(200%)
Fig.1 The normal Hela cells(200%)

&2 Hela-HGPRTHAFEE4HAR(200x)
Fig.2 The Hela-HGRPT cell(200%)

12 =¢=HGPRT cells
10 =@ Lymphocyte

Cell dentisy(x10*/mL)

o 1 2 3 4 5 6 71 8
Time(d)
B3 Hela-HGPRT ZHAf4E € th 4%
Fig.3 The growth curve of Hela-HGPRT cells

PRGN A 28 . Hela-HGPRT 41 i 75 82 Rl 5
SR HE AR B K, S0 R IA B 5 K40 i %5 )% .
TTEEF0 o Rk E 40 M 2R G20, AN S0 e R S 7Y
A R AL, FEREFNA~S K, I TTUR%ET:.
RLIXAN 92K UE 5 T Hela-HGPRT 5 96k B 41 i 449 A~ i

El4 Hela-HGPRT 4HAEE 2 {4
Fig.4 The Chromosome of Hela-HGPRT" cell

E5 B 405 Hela-HGPRT 545 524 d(100%)
Fig.5 The hybridoma between lymphocytes and Hela-
HGPRT cultured for 24 d(100%)

TEHATHE: F2 He i i 235 5%, i v] LIl ik HATH: 57
FEIEPE TRl E ) A AL R A0
2.4 Hela-HGPRT 4HABRY R BIKD IR

733 ¥) Hela-HGPRT 41 iy LA 2 A5 44R1E, JF H
PAAEE H A —, b H EEAES8 R T4 0]
K4 JyHela-HGPRT 41 g YL (0 44 &
2.5 Hela-HGPRT 5 A B4R S

4 Ik 41 5 Hela-HGPRT il 2 )5 ) 2448 984
I f i 77 THATE FERE FR R h AT I ik . IS A%
ACJRE 2 AT 10%FBS- =i DMEM 56 42 15 75 3 A 4K
RFRMIERS . BLI, 22409040 M O 215 R 15 9724
Ko FATIRAMMY BRI, A KARE R A7, s
LjHela HGPRT 411 it S A\ bk 2 40 S 507 R 221, I
HEA BRI .
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HGPRTAE [A] fife 55 72 05 126 2% A2 98 40 o 1) — > B
B P ME AL AR AT . HGPRTAE 40 i £ M m 4% 1
T RN R B (1) S B, (HIZ I AN LA AR i R S
PE, AP AR 8- Rk SIS (B-AG). 6-Fitk Y
WEIR(6-TG). 6-37i MW (6-MP) S5 S SEABLY) 45 ik
ZIDNAHY, SlEAM M FEET . HGPRTELA ), H
T R AN ROEAT I B, 4 A e A A5 A R 2 A
W) R: IR I A AEHATE: 75 5, HGPRT Gk
BFA 20 B E AN e R FH O B MR 5 A I 5 R 4
TR, BNAREAF G . AW 23R 141 i AT
X1 6-TG ) o2 i 52 LRI ST HAT Uk, 36 H % 4n
it R AEHGPRTHLFE Y, I H 40 M HA R 4 pf R K
(RRFAE, 4 AR KR ik, HAA 1E— 2P 07 EHGPRT Wk
FFa 2R 448 R Aok 1) 5 T A1

7 FIMNNG % Hela4ll Jitd 3F 47 15 A% i) 75 F v
DMEM5¢ 4x 55 7= 22 TTMNNG ) 29K B, A 5256 AE
SEHG IIMNNG IR B2 HEAT 5248 25 A0 40 Ji 1l pE T 2
KRR e . Tl 146 1 6-TGI% 1% Hela-HGPRT 41 iy
() aak A v, SR 0T E 38 0 A B 1 O 3, B AR BN
6- TG 52 P4 5 2 )k e 20 40 i o 355 3% I 2 v W 5%
K I, £33 FHGPRTHER ¢ 7 41 filg 2t BH [R] 2 58 A%,
3 b BN R AT R L . T A I TR TR ARG
WE6-TGHREF T, LLARIESN i A SRR AR . Ak,
6-TGHE 7 2 N I FH I IC, 70 e e Ft v, 9 2 4 1l
WA FIDMSOI 7, #7DMSO KK, 556+ 41 i 1)
AR A AR S i, W75 2 S A0 40

Hela-HGPRT 5 A ik B 4 Jfd i 5 2 24 A IR R
LIRS, AP S R kSR b, PEGA Bk Al
1, PIAPEGAR IR, Ml& 2% m, 2 T ik

N 1SHEAT, I ELARAE IR0 41 M 7 fl w0 AT 8
TR YA AR R A o R R K, U
Of I 37 Joi i ) SRAR

WFFT 48 FAUE 52, MNNGH] LA T Heladll fEHGPRT
BRI IE N R S, £6-TG. HATHH XE 41 g
Rl WD AIE S, 15 20 16 41 i 2 A HGPRT Sk B 75 46 i
(RHEAJE 1, nT T 40 MR A S AR DG AU A 5, 40 5
T HelaZfl fa (1) i FH 7
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