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ATRERIALEL . Fsk RIMEEFRASA9MIHI29941 ML, R T CCK-8743 iE FKS06 X AS49FIH 129921 A 44 51 (1 4 1 5
EDUBRICIERMDNAS B 5 3t 2 2 B A S0 248 AR A JE 0 43 AT 5 100 5 Transwee IR 248 HE Rl Y52 S 56 000 240 A 1) 4K
YMTAERE 15 Western blotd RFGIP27. RB1, CDK4, CDK6FIMMPOZE [1IHFK1L, GER FKS06 0] i AS49F0
HI209ZH Ml 3558 . U5 A M A G/ G RH Y s SXF BRZL LU A, FRS064L I 5 AS49FITH 129941 M iE F2 fiE /)
BRI, HERERIERME . toh, SXTHRZAHLEL, FKSo64bBEZH P27 FIRB1#K 15 [, 1jCDK4, CDK6A!
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[ Abstract ] Background and objective FK506, also named tacrolimus, a new macrolide immunosuppressive agent,
has been shown to possess anti-proliferation activities in some cancer cells. The aim of this study was to investigate the effect
of FKS06 on the cell proliferation and migration of lung cancer cell lines and its mechanism. Methods AS549 and H1299 cell
lines were cultured in vitro. The effect of FKS06 on cell viability and DNA synthesis ability of AS49 and H1299 were measured
by CCK-8 assay and EDU-labeling assay, respectively. Flow cytometry assay was used to detect the cell cycle. The in vitro mi-
gration of lung cancer cells was detected by Boyden chamber assay and wound-healing assay after the treatment of FKS06. The
expression of p27, RB1, CDK4, CDK6 and MMP9 were detected using Western blot. Results FKS06 inhibited cell growth
and induced cell cycle arrest in G,/G, phase in A549 and H1299 cells in a dose- and time-dependent manner. Compared to
the control groups, the migration of AS49 and H1299 cells treated with FKS06 were decreased obviously. Moreover, FK506 in-
creased the expression of P27 and RB1, and reduced the expression of CDK4, CDK6 and MMP9. Conclusion FKS06 inhibit
the cell growth and migration of lung cancer cells in vitro. The inhibitive effects may be associated with the up-regulation of p27
expression and inhibition CDK4, CDK6 and MMP9 expression.

[ Keywords ] Lung neoplasms; FK506; Antitumor effect
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B RAEIR R )2, AMUAERT 1R 2%
BB iI6YT R EEAER], BOREGE 1A%
BB S AR R, RN Z A 3R vk e
(3G ITIFRE T 7 R AT . FRS06 ( tacrolimus,
flresin] ) EMEEEE R JE ( Streptomyces ) HJ3 S Hi 1423
TCRFRNBRZEHT RS BE MR ARk, AP HIAR |
BT H a3 BGA, I TRy A E
PRI o T Il R AU S8 T J AT 7 ™ 1 1 L 1 M g
( chronic obstructive pulmonary disease, COPD ) | %Ak 1k
it £ A A S5 Bt s 1 B T B, I A s SR A R A
B, MR A S MR i & AR R ks R T AT
SN . AR RS, AR RS AR 5 S 1 1)
(9 AT B AR T A IR e R 5 o T S 41 i 5]
I ZEA (cyclosporin A, CsA ) FIFKSO6XT s . Hid iR
S WA PRIE MR S5 A R ] R PR AR, (HOGT
Jififis S FRS06 245 Y AH DGR 8 2 WLARGE . Ak, FKS062%
Yt A B 43 F IR ATE R . A58 B 92t
FEEKS06%H A i i M bRAS4O FIH 1299 L /e, I
X HAH ML A T AR

1 PR

L1 BPRE ARk AR A AR AS49FIH12991 F H [
Flef B A FR W) R0 DY S M, 5 10% Jif 2 1L
THHIRPMI- 164035 F2 337 °C. S%CO, IR B 451
BrFRRa N AT AL AR IR . R Al i R FRS 06
(A 298%, K78 Ze ke A= W) H AR AT BR A wl [ AR 2
iR HE) ; RPMI-164035 SR HAG A LI (Gibeo) ; Trizol
(Life Technology) ; CCK-8i & (34K ) ; Cell-Light™
EdURG IR & (O i S A R AT BR AR 5 4
JE 434112057 & (BD Biosciences) ; BCARE [ B E a0
& (Thermo Fisher Scientific) ; T Ap27. 4@ 5 A
FAR A 0B (cyclin-dependent kinase, CDK ) 4, CDK6,
RBI1 (Santa Cruz Biotechnology) A &z MMP9 Hug [ HifA
(Cell Signaling Technology) ; B-actin H.og fEH{A (Sigma-
Aldrich) ; T FBAR 2 AL PR iC 15T (Thermo Fisher
Scientific) ; ¥5mik 22 & )6 (ECL) i3] (Thermo Fisher
Scientific) ; Transwell/N% fllMatrigel (Corning ) .
1.2 CCK-8FEA M FKS06X 4 il 5 58 15200 Ab T X %Ak
KIIHIAS49FIH 129941 gl 96 FLA . AN [R]He JBE 1Y

FK506 (10 pmol/L, 20 pmol/L 40 ymol/L, 60 pymol/L . 80
umol/LF1100 umol/L) ZbFHAHIAfI24 hF148 b5, B2k
FERABEE S AL, BALINAL0 uL CCK-8i 7§37 °Cr
k2t g2 h, SRE TEEFRY_EIE4S0 nm W EEA L 4
OISR A2 (%) = (1-SCI0 2H P I A(E /13 X BRAEF A
{H ) x100%. ZHAEAIAEXTIEPE (%) =1-2H Ha 3G FE i %
1.3 EAUFRICEEES KrAS49FIH129940 il /351l LA4x 10* % Fh
Fo6FLMH, 7E0. 30 umol/LFN60 pmol/L FKS064L PR fifd
48 hJ5, FEALIMAL00 uLFEDUREFREFH2 h, £4%%
R HIEEFN0.5% Triton X-100403 )5, fil A 100 uLf¥jApolloZt
Sk, FHAEDAPI O EE F R TE B, 9Ok
e ™ WA
L4 SRRt OB K A AS49FITH 129941 i
2x10°/mLAEM T 10 cmBEFE 1ML, 30 pmol/LFI60 pmol/L
FKSO6HMALFR48 h)5, FHO0.25%AY AT fk, 2,000 r/mings
S minfEEAHMY, PBSPE2YK, 1,000 r/min.0h )5 - i
W, 500 uL 70% T4 CIREE IR . IIARNAMHHAL, fii
FABUENEE (PI) G A30 min, BDIR AT T
BRI A, EEAE SRR3R,
1.5 Transwell4fliFF5 520 Transwel/NE HfiI A 100 pLFY)
TIX10°HH B, R MA600 uLoE b5 Fa 5L, B 137 °C
S%CO,fH I P RE 7724 ho BUH Transwell/NE AR A/ N0
B I S b A0, 4% 2R EE[A]E 10 min, 55555
YL 825 min, PBSPE3M, WS LS BENLALEF 1 40
RTINS R LB (A A, AR DR IR E AR
ZEANEECR R R AR 28 68 ) B4 S E AT 30K,
1.6 M RIESZE AS49OFIH129940 3R T-6FLAR T, TR
FZEEAN AL S FHFK SO6 A PR, 41K 22 959% LA k5
J&, FH200 pLEgRS AR S AE B2 A0 X, HIPBSUE 2
HUE R4, A 0.1%FBSHIRPMI-164035 55 5L, 37 °C,
S9%CO, IR FFIAREL TSR 24 he #2024 hUHEAARA, 1255
AR RE= (O h M 2524 AN HE 25) /0 R #E 25
L7 PR SRny O AR IR A, FKS06 (0. 30
umol/LF160 umol/L) 73 HIVER T4 48 b5, vk F gk
4M, PBS PRI 2 KB, IIARIPAZLS#30 min, JHIK
TS, W B BCAEE IR EE . £810%SDS-
PAGEH, K3 &5 i B AL EN AN R 4T 4k ZE i (nitrocellulose
filter membrane, fAjJFRNCHE) I, S%BLRA-WiE 412 h/F,
JmAp27 (1:200) . RB1(1:1,000) . CDK4 (1:200) . CDK6
(1:1,000) KA FZMMP9 ( 1:1,000 ) —#i4 ‘CIFH 147K ;
TBSTYE 3K XS min; JIIA1:2,000% B W HRPHR 1L —
P, ZIRMFF 1 h, TBSTPEMI3IKxS min, HEHR{LF KO0
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1.8 SEit2# ik SRASPSS 2L0G i At 0. 11
PRI AR 2 (MeantSD ) F/R, F4LZEIH L
EERHIANOVARKG S . P<0.0Sh 2SS A S5 L.

2.1 FKS06X] it 241 A 5 At il 4 ] CCR-85 B 245 SR I
TR, AN R B I FKS064h B4 hF148 hF, AS49F(
H12994H 3458 I i sz 2] (&) , S REZaAMH L,
FKS0640 FZH v 40 A iy 4 il 22 0] S bl H AR FHACR
SV B AT AL . FKS064EFH24 h Xt AS49FIH12994
JRL A A FTC 5053 531) 24y 38.14 pmol /LFI39.09 pmol/L, T}
Qb FE48 hJF AS49FITH129941 il (I1C,, 7351 134.98 pmol /LA
23.40 pmol/L, J54E5:50 3 53% H130 pmol/LAI60 umol/L
FKS064b PR .

18k, BAUARICSEE A R BoR, AT AR, 30
umol/LA160 umol/L FKS064EFHZH Fh AS4941 Jitd FTH 129941 fify
EDUMHYEZR & TR (P<0.01) , HFHE 259k 2 (13

T 2 B

2.2 FKS06X il 20 i J& A 201 i 52 4351 F 30 pmol/L
160 pmol/L FK5064b FEAS49FIH129940 i1, SRIG K T
T 2 M ARG I PR S06.4h HR I (1 40 i J&1 A o A 5 L., 45
R RFKS064M P48 W, AS49FIH12994 U G,/ G 4 it
) H A9 ) S g T BB 2L, 17T G300/ VB %) 440 M %) A7)
RTXTRRAH, H ARGV FEHORIME , $2/RFKS06RE TS
R AR A G 3U /G It fs=im ([&12)

2.3 FKSO6H il ififis 4H faiE B2 B8 1 433 1 Transwellyk 2
SIS B I AN iR RS RE J1, FKSO6Kb 4 if48 hii5
EXTRAZ AR LA, AS49FTH12994 fIFKS064b R4 rf 25 45k
A AN AR A I B2 (FEI3) o Ak, AiiRPR SEG s
BN, FKS064b#24 hfll48 h)5, 30 umol/LAF160 umol/L
FK506 /40314 (1] AS49 FITH 1299 41 it i) 1T 7% 2 5 Xof HE 4 AH
AR T A R B B R R (P<0.05) , M HLEE 25k i
MIIGIN, AT ARA TG, EREAGIEE X
(P<0.05) (K4) .

2.4 FKSO6TA 2 24fl i J&] 1 AH OC [ 1~ FIMMPO g 3R ik ik
— AR BRSOG4 il Jii 457 41 JieL 15 58 A1 A% 5E 7 09 73 Bl

B 1 FK5063 fififzE i BB 40 B Ak AS49FNH1299 K EYHIFI/E M. A: CCK-8iX 38 45 R B /RFK506BA R HNHIAS 49 AL AYE 14, B: CCK-8iX 3G 45 R B /RFK506BA 2
IHEIH129940 B RYE 1%, CFID: EDUFRIZIRIEH MFK5063TA549F1H1299 48 MIDNAS R A /1K %20, **P<0.01,

Fig 1 Inhibitory effect of FK506 on the growth of A549 and H1299 lung cancer cells. A: FK506 inhibited the cell viability of A549 cells using CCK-8
assay; B: FK506 inhibited the cell viability of H1299 cells using CCK-8 assay; C and D: FK506 inhibited DNA synthesis ability of A549 and H1299 cells

HRERERERERE
www.lungca.org

using EDU-labeling assay. **P<0.01.



o i 9 252017467 ) 85204 557 Chin J Lung Cancer, July 2017, Vol.20, No.7 © 449 -

il AT R A T s B B AR A T 40 R AR SCR Rak R A
P [1p27. RB1, CDK4FICDK6FEIL, 4R LM,
FKSO6HE i 2 1 i Al ZH I AS49 FIH1299fCDK4 . 3 itif

CDK6FRBIFJEE 131k, M Ep27RIEKFE, 5
A, RIS ERZHAR L, FRS064bFH f5 AS49 41 i HH MMPOfH) ITAE N [ s 1) A R S B I BT, T

PR R=

B 2 FK5063FA549FNH129940 1 B HA 3 Fr B2 M, A X4 AR M FK506 0 22 40 48 hi5 HFE A #7345, B: AAEEAH M EHE. *P<0.05,
Fig 2 Effects of FK506 on cell cycle distribution of A549 and H1299 cells. A: Cell cycle distribution was detected by flow cytometry using a
propidium iodide staining assay after treatment with FK506 for 48 h; B: Histogram of cell cycle distribution. *P<0.05.

3 FK506x1A549FTH1299 4R AT # IS4 00, A: HAREXITRSLIEIENFKS064 4L 248 his MARIT AL N1, B: BIEHEENRITEAE, C Transwel HfEE

LI MIFK5064L E A48 hI5 MAE AL S, *P<0.05,
Fig 3 Effects of FK506 on cell migration of A549 and H1299 cells. A: Cell migration was detected by wound-healing assay after treatment with
FK506 for 48 h; B: Histogram of cell migration of A549 and H1299 cells; C: Transwell migration assay was used to detect the effect of FK506 on cell

migration after treatment with FK506 for 48 h. *P<0.05.
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ARG AR EUS TR KL, (HFET- 53R 05, S4F
HAEARA N 20%-30%" . DR, RSB B35 7 25 4 .
HELEME L . FKSONUTESS B BT HE R h &
WEEMER, XA RIS R R E A
RIAFAHR . IR TR R, FKSO6HE M il b7 41 it
PRI, E AR it A4 I A DA F v R DL . A
FELLASAOFIHI12994 bR M FTEXT 52, #RITFRS067E A h
XoF it 240 A P38 B R A4 2 A% () 4 FH B A DG
ABFFEUESE T FKS06X fili 48 41 i BRAS49 FIH 12994
B2 (R AR R IR VE T, ELGT it e &40 it fe 40 o £ 2 s
(i) 000 AP o At ] A R ) SR S MR Y R R
Ko R SR VIAR G o FRATTRZI T FRS064b FH X i s £4H A Ji]
WSy s, A BRFKS064h B G 175 S Jili 98 20 i 45 iy 76
GI-G Wit 2, HEREMGE . P273E R Rk &
I —AE LI L, w27 8 2 A R
I 4 b R R Y P27 3 S s R ey clin A
CDK2/4%5 G AR A W00 T4, DT BH L 44 i i G, 1
[ SHI A 45781, CDR4FICDKG 8 34 16 ) 2 g
b1, S eydinfl i G BEIR b — R0 BRI,
AT S 2 B BA R 21 1977 4= . CDK4RICDK67K V-1 T
Rt vl 3 i BHL 1 5% s ) FE2F RS, AT I DN A
AR MRS RBIZEA M A I G . G AL TR
FRAGIRZS, FF 555 N FE2FSE A, DT i 0 3 DR 7%
b AR KB, FKS06fE I M P27 1Rk
IR, SO S 3 B O B CDK 4R CDK6 [ 4238 7K
e, HERFKSO6T] fgi@ 1k FIAP27 (K FIEK, Ml
CDK4FICDK6/ K-, JEMHNHIDNAR G A, L AT 4
T, 175 240 i ) A 455y T RE = FSO6H) th] 1iti 98 24 it 444 5

4 FK50637 48 A1 B #3416 X B F AAMMPOR iZ B9 %50, A:
Western blot#é il 28 A1 & #A 40 X F FHY5R1%; B: Western blot
HMMMPIRIFRIE.

Fig 4 Effects of FK506 on expression of cell cycle-related
proteins and MMP9 expression. A: The expression of cell
cycle-related proteins were detected by Western blot; B:
The expression of MMP9 was detected by Western blot.

MR Z—

Ji e ) e A% R — S R 2R R AR, SRR
RE AT S5O i S e i 9 52 % | AR 28 B % ) e 410 1
A, PR YIRS R T . AWFFEUESE T FKS06HE
00 1] it g A B AR AP AT RS . BEF B AR T ( matrix
metalloproteinases, MMPs ) J&— 245 i 40 Jitd /1 3 J57 41
Sy WRERE I, 3B AR AR P R R A A Ah I T
(extracellular matrix, ECM ) , 35 4H i 4= 28 Al 2H 2H
RN, MMPsE #IE 7RI 2R I | (R
RAEAE RHEVE . MMPOJEMMPs Hh i 58 4 TR AT W] Ji
iy, 32 A S A e 5 D B BRI A 3 S B A TV B
5 e 1R 2 AL RS DA S AR T A SR AR
FKS06X MMPO I il 11 FH Bt 24 49y v Py 1 5t i 46 5
$E 7R FKS06 % il 4l = Z& AL RS BE 1 B9 ] 5 MMPO T
VIR <2 P

Zi BRTIR, RSN SEBFR AT A IE SEFRS06 1T LA
il e AS 49 FIH 12994 i A S S AN T AL RE J1 . FKSO6H]
R 175 A0 SR HA Go/ G A5 i T 4110 0 it 9 4 i P 3
I H T it g8 240 B % B 7 A4 AT g 5 MMPOIE )
RAH G
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