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¥ HIFKBPI2 Fas WRETHESHERA TR AREKL, & FK506 25/0 4 T b & VRV Hit®E
WA REHRATFS. EEFIM RT-PCR FEHIAEY Fas BERXER, NFEEERS, BAIRE
pCAM-FV2E 7, #J3 pCAM-FV2E/Fas ik AR, JRE 45 Myr-FKBP12-Fas 3 & 2B A pCAM-FV2E/Fas R A 71 &
I pEGFP-NI 5. & /)54 B 48 J ¥ pEGFP-NI/FKBP12-Fas ¥ %233t HEK293 @ f, FHF(H G418 il & & F
FKBP12-Fas FRFE AN M MR, ERER TR, AMELEY) AP0187 {FH 4 ~6 h J5, FRrESE S0 IEH R £
T, EFEMAENMENE “DNA Ladder”, T FKBPL2 BIRMAE & EH FKS06 IS M AAMIXH A WIBS 1
MR T. RS MENARED, T L FKBPI2 KGR, BT FKS06 7F [a]# 2 o & A 17 FRS06

HoN G TFALE BRIV %
Sk EA A, ARER, @BET, =503
BERSHE Q2

FK506 & H AT IR R F iR aalsm, vhs
FKBP12 & 5 8 W @R B ( caleineurin. CND 7B AR
“ZTEEYW”, JHAWCN N SNESESE
B, AE L2 B 5 RIE. 1994 £, Gold FR
M, FKS06 LR[BS MARPAMETETIRE. B/
Sef)— BTN B FK506 FIMALE 3-1EH A R
T FEANEIE R Al A4, 1 B FKBPs 24 FKS06 14
ZH{EERHEEN. TE L5 E 2 FKBPs
HEEAL, R FKS06 B E N Rwita sk T —23
NTFALE YD, AR 5B FKS06 B3N 45 4 3% M
REHS G, BRI, kg2
FEYH) FKS06 204 & H—A B FKS06
sz iiR Theem R H 2 E 9T 6, aeiEhm
SZPARETHTIER. £EHE MR TEDE
1559 pCAM-FV2E JTk: R VLA AN TR M Fas BRI
EFREEM . ES7 FKBP12/Fas WEAR %S
BE T A (A B Y, IR E S
MR AR — T 5.

1 AREF A

1.1 EEME

DHSo B #5. PUCIS #if&. U937 ( A 5%
FHRZAMAD . HEK293 (ARSI MpLy
HARZERIF. pCAM-FV2IE Fifs (&H —FEF 5
K2 A4y T B FKBP12 ). FK506. O 1 4k &4
AP20187 HZEFAFFZRM. PCR K F TaKaRa 4 )

M RER & Promega 2> & K Taq E5. 51405 U
MFHh EEFET AR TR R KT B A
Promega 2%, LipofectAMINE W] H Invitrogen 23],
FHAFH IR HIE A TIBE . TRIZOL. MCV KR RE
HITHE Biolab 2w, EE W E GIBCOL 2 .
Apoptosis KIT T B Pharmingen 22 &), BRHLA CD4
ke ENEL I
L2 TREREEAMEMNEE

FIF RT-PCR 545 M U937 41 H FEIT Fas B
HUdE X B 175 ~304 B AR (EHEAT 4,
HMEH Cm 15 MEE®R, £K 387 bp), A
PUCI8 # iR P AT MIF. F) A BLAST %t bk 447
FIELH) Fas Z=FE H S GenBank FF) Fas FFIE 4
UCEC. o 1k H EX i A pCAM-FV2E 3469, #1k
DHSo, PREXFHIETREE, 53 BIFIF Spe I HREF 1] KL
PCR J7ikxt AT &%, RIEFIH PCR k31
Myr-FKBP12-Fas fifi& 55 K, 5f% 3 pEGFP-N1 1,
& B A i AL pEGFP-N1/FKBP12-Fas 3 % H
BamH [« EcoR [ R EMATEETSEE. 310
T Fas BB LTS48 5" GCACTAGTAAGAGAA-
AGGAAGTACAG 3', FHif3]# 4 5" GCTCTAGAA-

*EFEAEMFAAEZERRITNE (973) (2003CB515508 ).
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CTAGTAATGTCCTTGAG 3'; Myr-FKBP12-Fas @l &
EH LT P A 5 CCCAATTCGCCCGTATG-
GGGAGTAGCAAG 37, TUF34¥4 5'CGCGATCCC-
GACTAGTAATGTCCTTGAG 3.
1.3 REHREREENNES

FIF R i 44 #% 9 77 5 8% pEGFP-N1/FKBP12-
Fas ¥4 4t HEK293 20, [FIRS f¥% pEGFP-N1 i i
F 7955 N Lipofect AMINE 1 9
. Y24 ~48 h J5, 400 mg/L GHI8 T 10 ~
15 K, PRECA B w R AR 20 RE 55
1.4 RT-PCR #5 FKBP12-Fas ff &5 H )4

FIF TRIZOL — V532040 Jif 5 2 £ &5 RNA,
2 ¥k & i cDNA, PCR §3 FKBP12-Fas il &3
E KB, 3474% ] FKBP12 #2478, Fas F i3
Y. PCR B R FZ: 94C 1 min, 57°C 30 s, 72C
1 min, 30 MEF. PCR P7H)£: 10 o/L FJERE HE VK
SHITEE.
1.5 HEBEEN FKBP12-Fas fl& 2= BRIFRIE

WCER A B T34 (1 x10°/L), 4T
K 30 min, 10 000 r/min B0 15 min, T _EFFIN
IR R AR, 100C & S min, 15% SDS-FRA
1R IZ & R (SDS-PAGE> Lk, 100 VIEJE 1 h
30 min, RAEHEORFELRE® LS NCJE L, 4C
40 V¥ 12 b, FEENGEE 5% PLARII R 37°C = 1
1 b, MOA—$U: BPLA FKBPI2 BEK (1:50) (H
AREFEBE LH &, WAL A FKBP12 R R
EH/NRIEAD, 4CHEEE®E 37T 1 h. PBS-T
(pH 7.4) ¥EME 3 X, HIK 10 min. I1 HP A4
“ (1:1 0000, ERIFEE 45 min f5, PBS-T
(pH 7.4) ¥EME3 IR, K10 min. DAB Zf1.
1.6 HETWEATHEES

SREMBERERE (£ 1x10° ) BEFSH
EZR RS0, SlEEETR I THE
THEARES. F£MESEERER 293/ FKBP12-
Fas 4RI L)L A AP20187 {EH 6 h J5 ) 293/ FKBP12-
Fas 40 .
1.7 “DNA Ladder” il

10 nmol/L. AP20187 fE FIFH M Am L T2 (&Y
3x10°) 6 b5, WEASIAME, NS00 ul Z3
B, SOCIBE IR, M &7 (121> 3 Ik,
EREEM1I m AEKZE, - 200 &
10 000 t/min B> 10 min, 75% ZBEVEILIT — 1K,
FRWETIE, M50 ul TE 28 MHEREITE. W A,
JG, WEEFER 10 o/L IERRFERKOM, 50 V2 -~

3 h.
L8 4 iR T A

T T 24 fLIRP (3 x10° A/ 1L), HFF
24 h J&. Gy BT R AL AP20187 EEWRE R
5 nmol/L. 10 nmol/L. 50 nmol/L. 100 nmol/L,
YEF 6 h J5, FIH Annexin-V apoptosis kit £l £f fL
AT
1.9 FFEEIsEs

KRR AR 1: 4 440 R IKE 80% LL Lf#
A4y B N AP20187 + FK506 BY Rapamycin:
0 nmol/’L + 0 nmol/L; 10 nmol/L + ¢ nmol/L;
10 nmol/L + 100 nmol/L; 10 nmol/L + 1 pmol/L,
EF6h 812 h &, FIF Annexin-V apoptosis kit £
St ok ez 8

2 & R

2.1 BERERENHENLEE

L U037 4EEAT S RNA 454, RT-PCR 734
Fas FURIK 387 bp IR BL. IERefERIk R, 434
HE B2 387 bp, ST0HHIMERF (E 1.
SEEHBATITF, 425 GenBank F1 1 Fas JTF5E 4
M. IR BHE A pC4M-FV2E T, F4k DHS o>
PREXFATE 72, 4REF R DNA FHATE UL =,
IR Fas HEREAM THMAE AT, WA Spe I
HAYINAFH— 387 bp A& (B 22, 3). 1R Fas
RECATEmAEA . WA FKBP12 L#if31# % Fas T
WA AT M — 714 bp A B EEARREEE PR IESE
Mt E T EARERE (B2-5, 6). BEFH
PCR J7#:% 18 Myr-FKBP12-Fas Bt-& 5 E, mEi#
pEGFP-N1 #, F|F] BamH | . EcoR | % L HATEE
Pl (CAAYITF 4 1.1 kb RANRI R B WL 3-
2, 3, 4).

Fig. 1 Amplification of the gene encoding human Fas
from 175aa to 304aa containing the death domain
1: DNA marker DI2000; 2, 3, 4: hFas (387 hp).
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Fig.2 Restrictive enzyme digestion and PCR analyses
of recombinant plasmid pC4M-FV2E /Fas
I, 4: DNA marker DI2000; 2, 3: pC4M-FV2E/Fas cut with Spe [ ;
5, 6: PCR of FKBP12-Fas fusion gene from pC4M-FV2E/Fas.

1.1 kb

Fig.3 Restrictive enzyme digestion analyses of
recombinant plasmid pEGFP-N1 /FKBP12-Fas
1: DNA marker DI2000; 2, 3, 4: pEGFP-NL/FKBP12-Fas
cut with BamH [ and EcoR .

2.2 REARREERNES

FIFI LipofectAMINE 5 T 21 3235 JFURE pEGFP-
N1/FKBP12-Fas 5 A HEK293 M F, 48 h /5 G418
Tk, FRAGHIETIE TR, iy RS IR

714 bp §

Fig.4 Analyses of RT-PCR products of FKBP12-Fas
from transfective cells by agarose gel electrophoresis
1: DNA marker DL2000; 2: 293/FKBP12-Fas PCR products:

3: 293/N1.

L) HEK293 207 4 293/ FKBP12-Fas, 5
FIRATBERR S 293 /N1, RT-PCR Byl a] WL. ik
AIEHFLPE M PR AT M — 29 714 bp KA RIS
FSEHA FKBP12-Fas fl-& & F 7 mRNA /K- ()3
5 (E4).

BH—HE, FRAERRAEZEST,. B RN:
293/ FKBP12-Fas 20 f 502 £ £ 4 65 ku 4b HiHH BH
FEE R4 T 293/N1 AT E TS -
(293/ FKBP12-Fas J 293/N1 ¥ Wl 14 79 5 T
FKBP12 EHRIFREY. M — 25 5 iE 5 ik 5 5
S B v B AT B R (SO,

Fig. 5 Detection of expressed FKBP12-Fas fusion protein
in transfective cells by Western blotting
1, 6, 7: Stably-transfected 293/NI clone by FKBP12 Ab; 2, 3, 4,
5: Stably-transfected 293/ FKBP12-Fas clone by FKBP12 Ab.

2.3 REAKFEERNIIEREE

293/ FKBP12-Fas # B % 2 42 10 nmol/L
AP20187 fEF 6 h J5. 0.25% fEEE M iL BB RE AL,
EEFREERZRNUB PO SEET
HEME LR SxamanEmtt, ar0187 fEH
ROZH BRI A 4 [ 48 L R et T SR R R AR T
s (B 6> 5 — M. DNA H ¥k B 75
AP20187 AL J5 1) 293/ FKBP12-Fas #H BT () 5 K2R
DNA 270 180 ~ 200 bp A & & “ DNA ladder”
CE 7). X E s, APZOIST I F B T 58 1

{b)

x13 000

x6 300

Fig. 6 Observation of apoptosis induced by AP20187 under
electron microscopy
1: Normal 293/ FKBP12-Fas cell; 2: 293/ FKBP12-Fas cell induced by
10 nmol/L AP20187 for 6 h.
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Fig. 7 Analysis of apoptosis induced by
AP20187 by agarose gel electrophoresis
I: DL2000: 2: Normal 293/ FKBP12-Fas cell; 3: 293/ FKBP12-Fas
cell induced by 10 nmol/L AP20187 for 6 h.

i -

FI
S

FKBP12 7 FHGEMN S T E5EHMET Fas &
HRIAE,. AIMEGE [ Fas T SHIHRRTES R
S, SHERBREERNET.

T — X AP20187 FRiE A 293/
FKBP12-Fas #H B 3¢ 2 BRI T 04T 2404047, F8A41]
{#F2£E BD 22 & & Annexin-V apoptosis kit FEAT
wm, & B 2 R, 10 omol/L. 50 nmel/L K
100 nmol/L fEFIFEAEIE 6 h 5, Al BE S 2 Y
16. 36%  30.26% X 71.63% [IAFIET-, HpRE
EET-ZE AR 8.52%  21.26% K 23.61% ,
HR T KA LB ZES AR 7.84% . 9% K
48. 02% . ML RAT L 293/ FKBP12-Fas 200
bz 2L H AP20187 A EHCH AL A4 A T (EI8).

—_—

>

W10 1 1 10 100 100

) e e T u 1 T T T 1 T T
100 10° 100 10° 100 17 1W0° 100 100 10t 107 107 10

Annexin V-FITC

A B C D
Percentage of cells at
. 6. 76 8. 52 21.26 23.61
early-stage apoptosis
Percentage of cells at
end-stage apoptosis and 2,61 T.84 30. 26 48, 02

necrosis cells

Fig. 8 Apoptosis percent analysis of the 293 / FKBP12-Fas cell induced by AP20187 by flow cytometry
A: Normal 293/ FKBP12-Fas cell; B: 293/ FKBP12-Fas cell induced by 10 nmol/L AP20187 for 6 h; €: 293/ FKBP12-Fas cell induced by
50 nmol/L AP20187 for 6 h; Ir: 293/ FKBP12-Fas cell induced by 100 nmol/L AP20187 for 6 h.

{ERURTE AP20187 fEH 293/ FKBP12-Fas 48
MimBedied, RN RRRER FKBP12 KA LS
B H FK506 8 Rapamyein, 437l 1fEH 6 12 h
J& . FIF Annexin-V apoptosis kit 450 4 B 7 7 28,
FACS (fluorescerce activated cell sorter) %M 2 oR:
1 umol/L FK506 JLF 2% 55 2 FH W7 10 nmol/L
AP20187 FT 5 § FY 4 B ZE =, T 1 pmol/L

Rapamycin FEWS 3143 FHIT AP20187 BT S A0 4 PR 2T
o, SHA T 22y R 38 629 (B9 FIE 10).
FK506 % Rapamyein /-5 893 555+ 4 401 1 4F F 3t
—HUESE T AP20187 RITA R Id 5 FKBP12 F145
EMESEERGIRERFRT, BT —5
ik FK506 & Fie-adift 7 —r A5
EalE 5.
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Annexin V-FITC

A B o D
Percentage of cells at
2.48 14.11 20,96 3.23
early-stage apoptosis
Percentage of cells at
end-stage apoptosis and 9.83 14.32 9.32 8. 42

necrosis cells

Fig. 9 Analysis of the effect of FK506 on the 293/ FKBP12-Fas cell induced by AP2(3187 by flow cytometry
A: Normal 293/ FKBPI2-Fas cell; B: 293 / FKBP12-Fas cell induced by 10 nmol/L AP20187 for 6 h; C: 293/ FKBPI12-Fas cell induced by
10 nmol/L AP20187 and 100 nmol/L FKS06 for 6 h: D: 293/ FKBP12-Fas cell induced by 10 nmol/L AP20187 and 1 000 nmol/L FKS06 for 6 h.

10° 100 107 10° 10°  10° 10° 107 10° 10°  10° 10° 10° 10° 10°

Annexin V-FITC

A B c D
Percentage of cells at
6. 17 LL. 36 2h.81 20.91
early-stage apoptosis
Percentage of cells at
end-stage apoptosis and 6.7 79. 42 64, b8 31.26

necrosis cells

Fig. 10 Analysis of the effect of Rapamycin on the 293 / FKBP12-Fas cell induced by AP20187 by flow cytometry
A: Normal 293/ FKBP12-Fas cell; B: 293/ FKBP12-Fas cell induced by 10 nmol/L AP20187 for 12 h; £: 293/ FKBP12-Fas cell induced by
10 nmol/L AP20187 and 100 nmol/L Rapamycin for 12 h; D: 293/ FKBP12-Fas cell induced by 10 nmol/L AP20187 and 1 000 nmol/L

Raparmycin for 12 h.

BITSERAE SE FK506 A8 I0 38 12 & w4 3 4 A0 1R
2. KENY R LAY EERE R, FKBP

FK506 2 E AR AR B L B9 R B 7. 1994 BEEARN S FKS06 R MG HEBEFEHNEE
F, Lyons FVBIFRKIL, FKS06 BMEFMETH H. NG M LKA, FKS06 + WA H T 5
R E AL R R E B LTI EE. Becker 21 FKBPI2 BEEZEH “EE6R” D ERSHRERE
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(CN> B5&8) “HNR . SERAEH, FKS06 1
SN S B AR R TF, MRS T
FKS06-FKBPs B &8 1E CN g KERMEFE
YEH. XILRIFIE T AN, ARk
I A —25LL FKBP A¥Em. £FFKS06 HRE
IE1EH CBIZBR FKS06 M1 N XDy, H{g
FKSO6 {2 B AR CBIER FKS06 & & K)
[ FK506 25N FALE 2548, BRIF A — 258 B M
HABEFE TR, EEFE, —S# FKS06
e XA R BT 2R fEH G FKBPL2 iR
PRI, EAITEARNASER I RIS T {2
BAERThEE . F 0. Guilford 258 BT &I & R
(4 FK506 251047 GPI1046 BESS R 4241 {3 P12
MR, S mERGaipnia hRm
HTMEERETHESES, BFE8TENGTS
MM ERENTIE, EANE AN Z GRS
U, B—J5TH, Bruice F YR ENEER T
PRIRIE R T 25100 Rapamycin 81/ FAE, EAT8E

5 FKBP12 &, (HENES FRAP 44, FILR
BRI (R AR, Birge A 5T
BEWIHERR T AR R MR FRS06 2EAT
A1) INJ460, FEIB T IR SE INJ460 BEREIS S A
BRI PVE RS TR TSR, AL B R
GRS AER 2 INJM60 AT 30 KRG, B
EF7KTE RORERS I A SR BE . ARSEYR A H A2
iF i 3 37— FKBP12/Fas XLEEART] %S4 A T
R PR, XN T VI
PR —AT R AT &

B, WAV AE M Fas PLHE X B HHEH AT
pCAM-FV2E B4R, R 5 A F B i e 5 ik 0%
EARFEIE TR R Qe HEK293 40 FL, JBiT c418
IEfEIEHMHE RS, 53R RT-PCR &ER
JRETIE 1A% FKBP12-Fas @ &R F R 8 & K FIE
HATSEE, IR M-S Br i B A rE M
BEHATIhEE AT, TEIXE, MAMEPRE £
& FK1012. AP1510. AP20187 SR EH WL
BEENAED, TIERE FKS06 81450 AN
HREI RGBS FKBP12 &0 S RL&. Fik
AEATHAMEG . e 554975 FKBP12 4
&, MBS LA K Fas DU, B Fas M5

RIZRHIAT R, SEIEMHEIIET. LREGRTE
o [AMALE AP20187 {EHEE4ERL 6 h f7, 5
TSI W BZAE: B, AT
FEROE K40 DNA 2SI AR “DNA Ladder”,
TR A A B A W R AT B B AP20187 S A
B B A M B A B AE T, X B Y E o,
AP20187 HITREE T Fas M S WIS HRERRE, &
TR MR A AT, T FKS06 35540
UG —BAE ST X B TR AR AR R T
AP20187 5 FKBP12 {045&. T4, FrfEiXH
BT FK506 355 3 R A FKBP12-Fas XU 74
AR T A AU B AR, RIRAT P — P iRiE
FK506 2K-h o FA0-a R 0 T — -~ nf B A A9 Bl
FE.
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Establishment of a Cell Model Based on FKBP12 Dimerization for
Screening of FK506-like Small Molecular Compounds *

XIAQ He” ™, YU Ming"', LI Song™, SHEN Bei-Fen', LI Yan'’
(1 Institute of Basic Medical Sciences; Academy of Miliary Medical Sciences, Beijing 100850, China;
2 Pharmacology and Toxicology, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract The gene encoding the cytoplasmic domain of human Fas from 175aa to 304aa was amplified from
U937, which was then determined by sequence analysis and cloned into pC4M-FVZE. The resulting Myr-FKBP12-
Fas fusion gene was subcloned into pEGFP-N1. Stable cell clones as named 293/ FKBP12-Fas were obtained by
transfecting the recombinant plasmid pEGFP-N1/FKBP12-Fas into HEK293, which was following selected by
G418. The integration and expression of FKBP12-Fas fusion gene were identified by RT-PCR and Western-blotting
respectively. Both the observation of the condensation and margination of the chomatin on nuclear membrane under

proved the apoptosis induced by AP20187.

>

electron microscopy and the detection of typical “ DNA Ladder’
However. FK506 could competitively block such cell apoptosis: indicating that the inducible apoptosis cell model
established as above offered an applicable technical platform for the screening of FK506-like small molecular

compounds.

Key words fusion expression. cell model, apoptosis, competitive assays
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