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EmZeERRE

RSP FLR A AR TK EFE RTiX

1 SEE

ARFRAERLE T A L2 i 308 (thymidine kinase, TK) 3 [ 28 28 iR B (9 B A IR 56 07 ok 5 A
AR & T P 52 3 B B AR

2 ARIBMENX

2.1 TK#EH

W 7L 2 Bl B0 e O R . SR TR ZEPE LT 17 5 He 6 MR a3 5 /) BR A U o2 F
11 SR @ik,

2.2 REWME

A0S A R v, S R PR A R ) 240 M AR 96 o A i (AR ) B L9 CRRz 3 Dy 107 7))
3 W EMMERE

TK 5P AL U AR I 28 52 TK JER AR . TK JE AR 8 T Yo (R N R

TR KL P % 7 i 3850l A oA A A DB 4800 1 CTdR) A= B 1 2 (TMP) B S B . 7E 1E H 1 Bl
T M S IR A A T SRR AR Y B TMP 3 2k [ T B 480 DR 98 5E A% 1 R (dUMP) | BT by g 1R
B RBEHEAL R dUMP HBEAL B b AR e TMP ., (H 40 7 40 35 77 9 vb i A8 1 28 009 Cln = 96U 1 B
trifluorothymidine, TFT) . W TET 7 iy H # Al A9 HE AL & AT 2R B = 5000 R . 1 117 8 A DNA. 1 20
PERAS A REAF IS . 5 TK SN R A RAL . S BUM A F G Sk bE 0 TFT N REREIR AL . ISR REE A
DNAL RN AE A TET BRI RS A, BRI X TET BBttt . #2458 28 4 ¥ 8 il %
AT SR AR R, T A T 32 3 I B A M . 7E TK 3 PR 28 A8 3 00 45 S WL 58 rp mT J B 25 B S [
LR L BI R/ /AR % (LS178Y AR i) sl IE # A/ G2 1 AR 2R v (TK6 4l A BT 78 R W R AR/ IE W
A R A T 32 By i A /N L Y i O S S RS L /N T/ 8 A I A v 32y B L Y G (8 A
A ml H P R 4 A O A R DR i R T R

4 {XEFFNIKH

4.1 {X2;

S A H B A RIEL VKA (—80 "C) BOMR URE A= 1 22 AR AN IR A LB B O O AL
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RPMI 1640 55 F2 3. A 1020 Th i 3 (B FR G 77 8 20 20 T 1fiL W (96 FLARBE 7% Bosdi Bt b i R (G

B R VR R R A WL 73 100 TU/mL J& 100 pg/mlL) .

4.2.2 THMG #1 THG £ #FIEHFE

THMG ¥ 3.3 pg/mL g i ms

CIEAZ T (thymidine, T) +5 pg/mL K # B 14 (hypoxanthine, H)
+0.1 pg/mL & B ¥ (methotrexate, M) +7.5 pg/mL H &R (glycine,G)
THG #5572 .3 pg/mL BIRRMEBERL T (T) +5 pg/mL KB IEN (H) +7.5 pg/mL HEM (G,

DL bR BE Sy R e R Fr e b i 2k B . SEBRaae b, W HR BRER 1  Jr E4E THMG F1 THG i AR

100 £ & .
®1 T.HM.GiRFIWESE

i3 AH X 4 F o JitE/mg 77 B H AR AR W% /(mg/mL)

T 242.2 30 10 mLL H, O 3

H 136.1 5 1 mL 1 mol/L HCI 5

M 454.5 5 50 mLL H, O 0.1

G 75.07 75 10 mL H,O 7.5

B4 iR B AL AR 1 000 ARk EE L B B IR RS T O H ML G 345 5 mL (3L 20 mL) 5%

T.H.G %W 5 mL(3E 15 mL) , ¥ XM ZE KRB R 50 mL, Btk 100 589 THMG 5% THG i 45 % .

HJe B R 2o DB B T

4.2.3 CHAT #1 CHT &3 iExE

CHAT B3R .1 <10~

s —20 CTRARAE. B HIETRL 120 09 el in A8 4 s 5

> mol/L it & ML (cytosine deoxyriboside, C) +2 X 107" mol/L ¥X 7 & 1%

(hypoxnathine, H) +1 X107 mol/L & ZLMEM (aminopterin, A) +1.75X10~° mol/L 8 ¥ (thymidine, T) .
CHT 3 3:1}X10° mol/L 4 M H (C) 42X 10" mol/L K HEEEM (H)+1.75X 10 ° mol/L Jifg

HD,
DU B A R e R SR e P g ke 1, SEBRIR I R, W i 2 ) i CHAT Ml CHT fid i
100 £ & .
®2 CHATRFWES
Ll FAXT 43 5 ik /mg ¥ 7 B AR AR Y/ (mol/L)
C 227.2 113.6 50 mL H,O 1x10°°?
H 136.1 1 361.0 50 mL 1 mol/L HCI 2% 10!
A 440.4 2.2 50 mLL H, O 1x10*
T 242.2 423.85 10 mL H,O 1.75X107?

B 4 FRFEC KA 1 000 A5 B B B ik A9 C O HLUA VT 345 5 mL (3 20 mI) i C.H. T
WA 5 mL(3t 15 mL) J@Fﬁﬂ%ﬁ%ﬁi 50 mL.AE A% 100 709 CHAT 8% CHT 64 . 55 g
2
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i UEBRTE 2% —20 CRARAT . B 10009 e il A 5E e B FR 2k
43 RBEURSE
4.3.1 SO HEIEF
4.3.1.1 HHAR
AR 1.9 g MSEALE 6.15 g INZAEIR/K M 2 100 mL,
4.3.1.2 0.2 mol/ L BEER L & i il (pH7.4)

WiR & — 48 (Na, HPO, ,28.4 g/1)440 mL, B8 — S 1 (NaH,PO, « H,0,27.6 g/1L)60 mL,# pH
% 7.4,0.103 MPa 20 min K J# 850E # .

43.1.3 HE-T(ELEDRFRK
ST PRIBURT - 11 0 TR 28 0 /K VA A TRC 1 i 0,025 mol /L i . LTI .
43.1.4 HEE-CHRBRMNEAR
PR WU 2 W5 -6- W PR A 4 . T 28 1R /K IR A BC A 1 0.05 mol /L, it i K . BT BLHE .
4.3.2 KRAFSOASHHE

T B P A SD B Wistar KL K HE 150 g~200 g 247,24 5 iy ~6 . RAZEE 240
I B-ZE B G5 T 0 IR AT A D A T R BUR B L A B2 EE L R 40 80 mg/kg
R L2 3 d 25 16 h J5 Wik b sEsh ¥, AbSE T ZS £ 12 h,

4k 58 ¥ S B L R S B K 8 ) SAR BV R (0.15 mol/ L) 7 25 v R IR B DA B 2%
BB 00 1) SR A it 9 P ) I T B . R e QR D IS AL B (0.1 mol/L) 3 mL., i [R] BE AR FE A VK
mh, I 75 5Y T 57 8 JTF E . A B 55 S) K g8 (IKT 4 000 r/min, 1 min~ 2 min) 8¢ 20 815) K & (K T
20 000 r/min, 1 min) R FAI3E . DL 31 75 1 2 G B RN Ry 04 PR 05

5 1 8 ) S0 BEAEARIR (0 °C ~4 OO @ BB O ML L 9 000 g B0 10 min, W FYE WA S9 447
ST RWRHE T BE 2 mL 247 R A ST 7KGE K 5 5 — 80 CIURIRFE .

S9 412 U - AT E A IS E A SR (Lowry 35) B2 THE A & B AT 40 mg HH.IFZ
l‘aﬂ%ﬁa&%ﬂ)’imﬁ&%@ PEARE R T —80 CARR B vk 7R T4 fRAF A | 1 4R,

4.3.3 10% S9 B&&

— B SO LA R BI FHe 1 s 9 4L 10% 1 SO IR AW, L E . UM s s pE G . 10% S9
?tzllanﬂfl 10 mL @E%JQ[]F

MR +h 2% Ml 6.0 mL
BEEP A R 0.4 mL
] 2 - 6 TR 4 T R 1.0 mL
i | R 1.6 mL
B S9 4H 4y 1.0 mL

HERS - R/ SIOL RS NI
SO TR A WL — A 120 ~1000 , 2Rl F v 2wl phy 45 92 36 3 1 AT D o (EL 5 0 JHC 3% P
IO B S 305 1 B PR 0 R L X 40 L FG P A

q
i
flt
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4.4 BEifgth 22 i ik (phosphate buefferd saline, PBS)

¥ 8.0 g NaCl,0.20 g KC1,2.74 g Na,HPO, » 7H,0.0.20 ¢ KH,PO, /A FWHK KItEHE
1000 mL,pH7.2~7.4,

4.5 Z=&F (trifluorothymidine, TFT) i Eg %I

BCTET 30 mg. il PBS %2 10 mL, KL 3 mg/mL AAE M. NI 4% 1000 B9 AR FR LE n A Bs
Ik,

5 WWHE

5.1 “HABAIEFREH

th ™ BRI 1L5178Y-3.7.2C /)y bk T4 93 2 i Bl TG A SISk U B 4

b 40 M 478 5 %0 AR (37 °C MR S5 R A LR R

Shy ik G B R RUE AR ) [ & 28 748 1 40 M) 50 45 R 1 52, 78 E 20U BG BT N T bR B R R AR 1

tk™/ T SE RGN, ke

a)  XFF L5178Y 4uffd. fifi ] THMG K35 3L Ab 3 24 h, LA 800 r/min~1 000 r/min (¥ 4 B 2.0
4 min~6 min YEIREHENTZH RS THG K5 i 5% 2 d;

b)  %FF TK6 4 (i ] CHAT #5353 54038 48 h, L 800 r/min~1 000 r/min [ B 2.0 4 min~
6 min, YEJETEA & & LML ) CHT R F Srh 4k 2h 35 3% 3 d.

5.2 ZiX#
5.2.1 ZiX¥BIEH

S2AR W 7 il FH TS B B 75 D) A SIE S A 0 R A A T S S o L R e
522 ZRYFHEEE

FEORBEE 3 A~ A4 A BT R . XA A0 A 0 32 AR B 4 i A A G 25 R
£ RS 5 RSG 24 20 %6 ~80 Y03 [l i 3 A~ ~4 A5l ik Qi B8 K, [ B R 32 2% 1 A2 100 % i 2 L pH
FIEE IR 15985 FE W BE A RE 0 . 5 vk 2 B K R I B 4 L R 3K 2 1 R 5 <107 /mL, 4% 1 %6 AR BUI ACK [H]
We BE 2K, 37 CCRRARALTE 3 h(L5178Y 4ifi) sk 4 h(TK6 41 M) , 40 il £ 85 0 P ik U5 - /E 2 d(1L5178Y
MO EE 3 dCTKG 4 fifd) ik 5 5% . B R IHE0 20 M % B2 JF 1 S AE X 27 2B K (RSG) . B Bk 4k 315 48
B VERR R BE 8 AN M/ mL, 32 FP 96 FLAR (LN 0.2 mL, BISF-¥y 1.6 4~ 4i i /L) A4 71 42
1 He~2 Y4, 37 °C L5 %0 A ARk AR 2 R RE 9% 12 dL 350U HOP Ao 42 95 26 K fLE 115
FHXF A G 2 (RS)

XoF T 4 A B PR AR AR Y 52 X s W BE N A 5 mg/mL.5 pL/mL 5 0.01 mol/L, X} T A ¥
i T 40 T o HL e e VA B 1 T T TR B AN S i 24 L 5% R 1) SR R T AR

5.2.3 XRHIEE

— BB T BT P ZE TG L R SR RURTEAE B 25 2F T 2 07 15 BH M 0 B M G 160 X
AR,
2 AR U 35 £k 2R Ge sk B X R 4 I A B SRAR T 6 £k L O BE 51 A S Y 5 AR 4R VR A W L AT LA
JH 3-F FLH B (3-methylcholanthrene) . BB Bk % (cyclophosphamide, CP) &5, 75 3% & 11 06 1k &R G0,
4
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BEPE % B8 4 BT {8 26 6 iR Y S (methyl methane sulfonate, MMS) | % % % % C (mitomycin C,
MMO) | B 3£ 7 2 £, Tif Cethylmethane sulfonate, EMS) 45, b, ] i FH Al 536 B (49 BH P X5 BR 95

VI R AR B AW A5 2 W) K A A S AN T 20 HELAE I R SO W M . i IR 2R IR OK L
et AR 7K 5 18 CRT 438 — P AR L DB L & e 550 ) DU 5 398 150 V7 T X B

5.3 A4biE

BUA K R A 400, R AL 25 B 5107 /mL, 4 1 Y0 R BUIM A 52384 (R AR S Ak A9 17 30 R 6] i
ANLHRE N 1% ~10% K SO R EY) .37 CHR#MEALH 3 h(L5178Y 4 i) 8 4 h (TK6 41 ). L)
800 r/min~1 000 r/min [ & &0 4 min~6 min, 5 5 ] PBS 80K & I 1 19 8% 37 2 Ve % 41 i
2 3, B R A0 A 1020 H M i Y RPMI 1640 K532 b, IR IR 48 40 M % 2 o 2X10° /mlL,

5.4 PE,(0 d B9 -FHRIZFF )N E

O o A S AR E R R 8 A/ mL . i A 96 FLAR (AR ALAIN 0.2 mL. BISF-44 1.6 A~ 40/
L) AR 1 He~2 PP, 37 °C L5 00 &ALk A FR RE Z& A T 8 R 12 d i8R BT ol SR v
AR LA

5.5 FRiX

B 5.3 A A e - 7 2 d(L5178Y 4iig) ok 3 dCTK6 4l fifd) ik 85 7% . A KT E0 40 M 2% 15 I P 4%
AR 10°/mL LUF G HE R XA K (RSG).,

5.6 PE,(L5178Y #ZHff) = PE; (TK6 4 H) il &

TR FRE AT L WOE B0 M L 4% 5.4 J7 AN E PE, /PE,
5.7 REIIME(MP)JE
5.7.1 L5178Y ZHff

L5178Y MR 1G 57 2 d J5 , HUE i 40 B U PR BE 4B %% B2 8 1< 10" /mL i A TET (&K E R
3 pg/mL) A FD 96 LR (LN 0.2 mL, BISF-34 2 000 A~ 41 A /L) - B M s AFE 2 He~4 Hedi,
37 °C 5% A AR R B A R SR 12 d IR ARV A K LB, RADE VR KR
(Large Colony,LC.: HA=>=>1/4 FL42 , % AKX F/MNE % (small colony,SC: HA<1/4 fLA2, % = &) 4
ST, BONETE AT AR 228 5 3 d R AR

5.7.2 TK6 ZHja

TK6 4k 1E % 3 d J5, PO 240 i B B I % % 2 1.5 X107 /mL, iIn A TET (A &y
3 pg/mbL) JRAT RN 96 fLAR (LN 0.2 mL, RISF-44 30 000 ASZ0 L/ £L) » B4 ) A 2 B ~4 el
37 C.500 ALK A FRE A F T B R 12 d O HEOE % 2R KRB S (normal-growth colony.NC).,
SR AR AL B TS B TET . AR2E 8 % 12 4T HEOHT O 2218 A KRB B 7% (slow-growth colony.SC) .,

6 HIEAESERITEMN

6.1 HiEsLE
6.1.1 FHRHZE(PE, .PE,/PE;)

SHACR o IR I (D



PE:#\Z/TW) X 100 %
A
EW — EH A K BFLELG
TW —RFLEL
1.6 5 FL 2 ol 200 O
6.1.2 HEXFFFFERRS)
HHXFAETE 2 (V) 3 L (2) .
RS PEus % 100%

~ PEpu/muam
T A AR KA B S5 BT R g

6.1.3 X FRFEK(RSG)

FEG BV A V) I LR (3)

Ak $L 21 5 5 303 1) 240 T 344 7 177
BRI/ I JE 2 2k S0 1) 40 2 447 2K
B VLA P AR AR 5 AR X B

RSG =

6.1.4 FAX} & & 4K (relative total growth, RTG)

AT B A K VO I LR (4)

RTG =RSG X RSn x 100 %
K.
RSn

55 2 R(L5178Y 40 a4 3 K (TK6 4 fifg) (1 AH X 77 1% K .
6.1.5 RIIHE(MF)

RALBAR T W)

, —In(EW/TW)/N
MF(x 10°%) = PEQS /
X
EW —JEHEAEKNALELG
™W — &fL%;
N — LM M B (L5178Y 401Ky 2 000, TK6 40K 30 000) ;

PE,, — % 2 R(L5178Y 4 ) ol 28 3 K (TK6 4ifl) iR K .

X 100%

GB 15193.20—2014

(1)

e (2)

3)

ceeen(4)

BEAh X F L5178 20 B . AT 43 5l 3 58 R 4 9 28 A8 B R (L-MF) /N ¥ 98 78 B % (S-MF) Fil i 58 78
WA (T-MF) ., X F TK6 40 i, 7] 43 5 11 5 1F & 48 7% 58 48 0l R (N-MF) | 2% 8% A K 4 VK 58 A48 i &K

(S-MF) 1 2 58 A8 4 2 (T-MF)

6.1.6 /NETZRITH 4 E (small colony mutation, SCM) 55 22 18 4 < £ 5% 52 T H 4 Z (slowly-growth

colony mutation,SCM)

ANV AR T Oy ARG NE R AR T R AL T R L (6)
S-MF

SM=1MF

% 100%

ceeen(6)
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6.2 HRITH
6.2.1 RWMIIWFEH

RIS BT A L5178Y 4 [ R 5E 2855 R W 7E 50 X 1070 ~200 X 10~° Z [i] ; TK6 40 i (4 [ & 55 25 45
RRAE 1.5X 107" ~5.5X 10"  Z [] , [f] i [ % 5 42 47 28 1] 75 A% 5236 % [y sk et S Bl o o B e /9 IO ko 1
) PE, £ 60 % ~140% Z [d] . PE, /PE; B{EFE 70% ~130% 2 8], BHAEXT B9 T-MF 5 BH 1 /9% 1 ) ig
FERTE = Nl R YRS G D B

6.2.2 ZXMMAEMPBELERNAE

6.2.2.1 PHMEZRMFE. 2l — DU BRI = QRED AR T-MF 3% & T B0/ 5 i 02 [
P /7 WX BR K 3 A% LA, I 700 - B s A U0 T S Sy B o (EL A (SO AR X A T AR T 20 26 1Y 5 )
A O BB U2 SR Dl BE T

6.2.2.2 BIVEARAFIE . TERXAEIE AT T 20 06 B9 B0 AR UL 58 A8 41 24 By 1, ] A 5 S B4

7 RIERE

7.1 B AR I PR A AR AT R O R R

7.2 ARG ZFT A 44 PR ANEK A 7 20 RE L2 B H

7.3 BT AR RS A B e I H RN R B SR R SR R H

7.4 .,

7.5 ZiRW) AR KRR CCAS g (I EL D L2l 5 AR B8 A 2 10 32 3 1 W BEORAE 2 2 R
FeE A,

7.6 VAR - I SRR I SR B AR A L A7 1 A IO N A v i A R AR

7.7 MR A PR KR B LR

7.8 U SR U N RS L R G P IR R AR TR A

7.9 RIS ZE R A R AR R IR R 40 i 0 25 0 d RSP BB R RCR B 2 REA 3 RIMF
i P A8 R T A 8 2R A G B T AR BRI R AR K | B 2 A A [ B 4 R AR T R AR R R
T S AR BT RAN /INEE VR 98 AR S8 AR T 4y (151 78Y L) (B IF # 4R VK 2 AR MR R | G2 18 Ak K 4R VR 2 AR AR A
% A R AV S AR 43 R (TK6 40 ) 1 Ge 85 5 L2 75 FLoA 5] k- o g 3 [ B A ) 375 458 %) e
P T HE i 285 SR R HL AR S 2 A5 X R B e ko R 2 SR 4 1 S S L

7.10 RE4EE.

8 RBHMERE

TR e [R5 A2 156 FL AT 850 vy 1) SR AT A R0 A 28 AR e R L S A R R Al 5 RV R
5 DR 2 TR A D 11 22 st A% IO K I T Ak LA TR B S R | 2 R AR R A RN 2 A IR R AR H
PRI I8 A BE 52 42 A5 UL 7L 0 4y 1 oA A 2% 1+ DR ke AR 285 SRR R L H SMBE R FL 3l W . BH R4S
F W] 2R W PR Z A6 25 P8 T ) 5 | T P I 2L 20 40 5 DR 9728 5 B P 5 2R 36 I A 32008 25 16 R 2 3l ke
it AN 1R T T L2 20 B D RS . DA I B 2585 25 AR W SR GE 17 78 3






