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(FE) BH X XL ki iE FLI-1/Klotho #& /2 3t 45 77 9% 48 M (HCT116) 3 74 91 4 84 A AL &, ik 4 HCT116 % M2 4
blank % shRNA # shTMKL %4 TMKL #1 , blank % % % & %t ¥ ,shRNA 41 % HCT116 % i %k it # % FLI-1 shRNA,shTMKL 41 %
shRNA 41 3 b im N K 2y Bobr i 7% F 7, TMKL 4 % X & Fk d i T 7 HCT116 @, 4 A AR H 24 h 5 , #AT5E =B AN,
qPCR # 3 %& 41 41 f, FLI-1 mRNA # Klotho mRNA % 3 ; Western blot 3 4 3| & 41 4 j FLI-1 % & 7 Klotho & @ 44t & 3£ ; R
a1 R A I 4 40 4 8 JEL RO o, E A 4R S 3 48 He 1 (S—phase fraction, SPF);CCK-8 4l & 41 4 g 3 7, #5 R 5 blank 4144
t,shRNA 41 shTMKL 4 FLI-1 Klotho % & % mRNA % # & % 1% (P<0.05), TMKL 4l FLI-1 Klotho % & ¥ mRNA % i & 7 & (P<
0.05); 5 shRNA £ 4 1, ,shTMKL 4 FLI-1 Klotho & & X mRNA % 3 £ # % £ 40 i % & X (P>0.05), TMKL 4 FLI-1 Klotho % &
JmRNA % €+ % (P<005); 5 shTMKL 41 4 ., TMKL 41 FLI-1 Klotho % & % mRNA % 3 & 7 % (P<0.05)., 5 blank 4144 k. ,shRNA
41 HCT116 41 4,34 74 # 77 B & (P<0.05) \SPF 18 7+ & (P<0.05) | = % T I (P<0.05) ,shTMKL 41 \TMKL 41 HCT116 41 A, 34 74 f& /1 %
2| 41 #] (P<0.05) \SPF & % 1% (P<0.05) 8 = % #+ & (P<0.05); 5 shRNA #4148 t, ,shTMKL 41 TMKL 4 HCT116 47 53 78 4 4 % 5|40
#1 (P<0.05) SPF 1& {5 (P<0.05) . 7= % F+ & (P<0.05) ; 5 shTMKL 414 1., TMKL 41 HCT116 4 jit 4 7 #& /1 % %] 37 #1 (P<0.05) .SPF
8 P15 (P<0.05) VA = % 715 (P<0.05), &1t K% #4711 FLI-1 2 3 3% Klotho % & & 35, #F T 37 %] HCT116 4 fi 3 78 % &
HT,
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Mechanism of Tianma Granule inhibiting the proliferation of HCT116
(colon cancer cell) through FLI-1/Klotho pathway
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(Abstract] Objective To study the mechanism of Tianma Granule inhibiting the proliferation of HCT116 (colon cancer cell)
through FLI-1/Klotho pathway. Methods HCT116 cells were randomly divided into blank group, shRNA group, shTMKL group and
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TMKL group. Blank group served as the control group. In shRNA group, HCT116 cells were transiently transfected with FLI-1
shRNA. In shTMKL group, Tianma Granule serum was added on the basis of shRNA. And in TMKL group, Tianma Granule serum
was added to intervene HCT116. The cells in each group were cultured for 24 hours. And then, the follow—up experiments were
carried out. We detected the expression of FLI-1 mRNA and Klotho mRNA in each group by qPCR, the relative expression of FLI-1
protein and Klotho protein by Western blot, the cell cycle and apoptosisby flow cytometry, calculated the S-phase fraction (SPF) and
tested the cell proliferation in each group by CCK8. Results Compared with blank group, the expression of FLI-1 protein, Klotho
protein and mRNA in the shRNA group and shTMKL group decreased (P<0.05), while the expression of FLI-1 protein, Klotho
protein and mRNA in TMKL group increased (P<0.05). Compared with shRNA group, there was no significant difference in the
expression of FLI-1 protein, Klotho protein and mRNA in shTMKL group (P>0.05), but the expression of FLI-1 protein, Klotho
protein and mRNA in TMKL group increased (P<0.05). Compared with shTMKL group, the expression of FLI-1 protein, Klotho
protein and mRNA in TMKL group increased (P<0.05). Compared with the blank group, shRNA group showed increase in
proliferation rate of HCT116 cells (P<0.05) and SPF value (P<0.05), but decrease in the apoptosis rate (P<0.05). The proliferation of
HCT116 cells in shTMKL group and TMKL group was inhibited (P<005), with decrease in SPF value (P<005), and increase in apoptosis
rate (P<0.05); compared with shRNA group, the proliferation of HCT116 cells in shTMKL group and TMKL group was inhibited (P<
0.05), with decrease in the value of SPF (P<0.05), and increase in the apoptosis rate (P<0.05); compared with shTMKL group, the
proliferation of HCT116 cells in TMKL group was inhibited (P<0.05), with decrease in the SPF value (P<0.05) and increase in the
apoptosis rate (P<0.05). Conclusion Tianma Granule may regulate expression of Klotho protein through FLI-1 gene, and then inhibit
proliferation and induce apoptosis of HCT116 cells.

(Keywords) Tianma Granule; FLI-1/Klotho pathway; colon cancer; proliferation; plasmid transfection; Chinese medicine
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1 ho RAE F SR ik, 850 HEBUiLT g
RAEAME ARAFAE-20 CUKAR %
1.3 FZEH

R UKL 3K T 1) 7 4 P BE B, AL HESS [ T2
245 7 9706024, HLA% 10x10 g/t , FH¥E . AL 1 fU/
W2 Wid, H B 25 KA 30 min, 65 25 4%

fif L U8 7R AR 4k 22 oK i 30 min, i
SEAE S T AR, A IR, TR A TR 4

A2 R E N 0.09 g/mL MY 25, KB AR
T4 CUKFRAE

FLI-1 Hii& Klotho HTA (I 2 1 % vg A= ¥y Bl
FABRAT S . A5644 A12028) ; B-actin PLIK (5
[ proteintech 23 7], IL5 :66009-1-Ig) ;mRNA ¥ 5%
st 7 & \UlraSYBR  Mixture \DM2000 Plus DNA
Marker( Hfv [ b 5t 5 O 42 22 | 45 . CW2569
CW2601.,CW0632) ; DEPC ( 3 [# Sigma 2> 7], #t 5 .
D5758-25ML) ; Tris 2 il (SR PG 3w L5
V900483) ; TRIzol (K EFEER KA F] 5 :15596026) 5
BCA H A& & il & (KPP SRR AR A RA
7], . CWO0014S) ; EcoRT FR il #4: 1 U1 il  Agel FR
HilPEP DI T4 420 (3515 NEB 28], it :R3101S,
R3552S . M0202S) ; Annexin V-FITC/PI 41 Jitd I8 1~ ¥
TR 70 G TR 4 O R e R R & (R s
Yk YT BHEAT IR A W] IS . A211 DC201,.DC301) .
1.4 FEAUL

T AR (L FER R S R A
PEIK B IR A A% (h BV IR H AR DUR 2 |) A5
TS-1.GL-88B); 5 2% VR &L AL (1 80 B i AL 2
A], B H1650R ) ; 24t PCR e % 6 5 RCP Y
(%[ Thermo 73 7], B . PIKOREAL96 , SPL0960) ;
HL VKA K P SN A L bR (b B b RS — A R A
5 :DYY-2C . DYCP-31DN); 4 A sh i br Vet bl . 2
Ty R AR 53 BT A (BRI IC AR R & A BRA 7, Y

:Novocyte ) ;

1.5 iR

HCT116 4 it % F McCoy’s SA+1%7 -4k 55
FEWPLRE AL, 37 °C,5% CO, 5 F oMK%,
1.6 dfsE g 54

BEYLRT — R A K X BUH 1) HCT116 41 iz
2 6 fLA, BfL 3x10° 4, 55 2 K PEL 43
B Y FLI-1 shRNA F1%5 2% shRNA Jikil®, 48 h
JEMA 10 pg/mlL (Y RERS 25 3R T

FE T 5, CCK -8 258 UF B, 20% ¥ i K
I R I 35 7 24 h o HCT116 40 il ) B 4% 1 7l
FAF0 5 HCT116 40 /1 73 9 blank 2H shRNA 21 |
shTMKL 41 'TMKL 41, blank 21445 (1 X} # , shRNA
20 HCT116 40 LBk A 5% % FLI-1 shRNA,shTMKL
44 shRNA 4L LAl E o A K B WORL M 3 -+ 9T,
TMKL 2 2 K T 50k i 3 1 35 HCT116 2, 4541
M E 24 hJE AT R LRSI R . T A SR A
MHEL 3K,
1.7 Western blot ¥4 FLI-1 Klotho & [ 3 ik &

W Kb B 3T 0 40 M 25 R T AR S B0 2 B
W, A EIE WK, BB PBS ﬁm\ A — it
FLI-1(1:1000) . Klotho (1:1000) il }§ & B —actin (1:
5000)7 & 1 % , 28 PBST RS I i &\ BEAR,
KU RGN 5% 1] Image ) B4R AT IR
Vi
1.8 gPCR %l FLI-1 Klotho mRNA ik

PEICAN A RNA , RFG s45 1 cDNA , 15 LU A3 2]
() cDNA R, 1 B qPCR 8 B A5 E 47 5 10, 462 0
FLI-1 Klotho mRNA 7K iz FH 2% J7 kdk 47 454
SN, BIITILEE 1,
1.9 9 =X 4 A A G ) 200 it JR) 1A R T

WA Ak R S ) A AR, TS T0% £ T [ 7 4 i
30 min, I PBS Uk 25 & B 5 F 07 250 WA A0 n
ATi¥% RNase 1 PL,#GHEE 30 min, i M i 38 5
ot =X 4 SRS T 4 e S AR Ak, TS S A AE AR
{E (S-phase fraction, SPF), SPF=S/(G0/G1+S+G2/M)x
100%

. PW-812 MB-530)., W £ b P B 40 B, T T PSB Rk 2 IR,
&x1 PCR3I¥WFE%
3P4 i NRCEIL) FACEIL) 74 K bp
B-actin —ACCCTGAAGTACCCCATCGAG- —AGCACAGCCTGGATAGCAAC- 224
FLI-1 -TCCCCAGGAAGTGGAATTGAG- -TGGGAGGGGGTTGATCTTGT- 156
Klotho ~-GGGTGCGTCCATCTGGGATAC- —~ACGAGATGGAGAAGCGGTAGT- 203
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1000 r/min 4 °C, #0242 17.8 cm, B0 5 min, 5
EWEW, A 300 L 4 1xBinding Buffer £ 77 4
A5 wL # Annexin V-FITC #l 10 pL #9 PI L4
WORAG  BOG, ZIRFE 15 min, 740 MUK
00 40 e A8 19 6
1.10  CCK-8 7 46 U 41 ffd 38 5t

B 5x10° AN /mL 40 i LL 100 wWL/ALIEFR7E 96
Lt 3595 24 h A1 48 h BFEEAS LRI 10 pl
CCK-8 ¥l , iz i B 7 MUR &) K - e 2 b
R B ARG E 450 nm &b A {203 5 R = (X
HEFL OD fH-225:4L OD {E )/%f B £L OD {E]x100% .,
L1 Gt

K SPSS 20.0 H4F #4748 1t 43 #T |, Graphpad
Prism 6.0 28], i1t % kR A Kolmogorov —Smirnov
TR I A S A S A A R B 2R
“Nas" RN R ST REA ¢ I, RAF A IE S Y
Heda A b 7 80P 437 8] ) 38558, 47 Mann—Whitney
UK,

2 HR

2.1 REFARAE S FLI-1 Klotho & 1 5 mRNA #H
Xf 2RIk

55 blank ZH#H It ,shRNA £ shTMKL 2 FLI-1
Klotho & 1 2 mRNA & ik & [F % (P<0.05) , TMKL
4IFLI-1  Klotho % [1 &2 mRNA ik & J+ & (P<
0.05), 5 shRNA 414 [t ,shTMKL 41 FLI-1 Klotho#s
F1 JemRNA ik & 22 5 L4 2% 2 L (P>0.05),
TMKL#H FLI-1 Klotho # 1 &% mRNA ik & T+ (P<
0.05), 5 shTMKL i, TMKL 41 FLI-1 Klotho#k
FI &% mRNA k&8T5 (P<0.05), HERE2 1,
2.2 RILYARAM G HCT116 20 3 5

5 blank 4141 e ,shRNA 21 HCT116 40 i 3% 58
fit J1 44 3% (P<0.05) ,shTMKL 21 ' TMKL £ HCT116

FLI-T e 53 kDa

Klotho e s s — 65 kDa

B-actin AE—_—_————— > | Da

B o o B
o sx\“]«’ o

F 2 &4 FLI-1.Klotho mRNA 13t & ik = b % (x+5,n=3)

415 FLI-1 mRNA Klotho mRNA
blank #H 0.94+0.12 2.32+0.51
shRNA 41 0.68+0.05* 1.52+0.13%
shTMKL £ 0.48+0.02% 1.5420.11%
TMKL 2H 2.2120.17+% 3.44£0.36%
FAH 176.24 23.54
P 0.00 0.00

1 : 5 blank AR L ,*P<0.05; 5 shRNA 14 Lt ,*P<0.05; 5 shTMKL
AL ,4P<0.05,

20 it 14 5 BE ) 52 Bl (P<0.05) 5 5 shRNA 41
A Lt , shTMKL 4 ' TMKL 24 HCT116 4 it 3% 5 fig
Z 0l (P<0.05); 5 shTMKL 2 #f Lt , TMKL 41
HCT116 21 138 58 fe 1 32 24 il (P<0.05) . 1 UL
2A K 2B,

5 blank ZHAH L ,shRNA 41 SPF {E T (P<0.05),
shTMKL 21 \ TMKL 41 SPF {f %K (P<0.05) ; 55shRNA
A H, shTMKL 20 TMKL #1 SPF {# F#1I% (P<0.05) ;
Y5 shTMKL 21 Mt , TMKL 41 SPF {f F& 1K (P<0.05) ,
TEIE 2C,

55 blank 414 ,shRNA BT R (P0.05) ,
shTMKL 41 TMKL 4LEJHT % Tt 5 (P<005) ; 5shRNA
A, shTMKL 20 TMKL £ S 03 TR IH 5 (P<0.05) 5
55 shTMKL 44 A He , TMKL 21808 TR T+ (P<0.05)
WL 3 & 2D,

F3 HHHCTI6 MAET L& (ks ,n=3)

451 BIRTR%  ETR % BETR%
blank #H 6.16£0.31 0.22+0.06 6.38+0.30
shRNA #1 0.47£0.08 0.23£0.04 0.70£0.09*
shTMKL #1 9.970.51 1.68+0.20 11.65£0.69**
TMKL 41 27.87+0.49 6.83+0.98 34.701.24%%
F 14 2 808.64 117.80 1 266.77
PAH 0.00 0.00 0.00

. 5 blank ZHH] L, *P<0.05; 5 shRNA 414 kb ,*P<0.05; 55 shTMKL
HAH L ,4P<0.05,

o B blank4l B3 shRNA4L
) B3 shTMKL41 B3 TMKLA
0.8 wze e
0.6 *

BEMHARIE

FLI1 Klotho

B 1 &4 FLI-1.Klotho B B3 & X
45 blank 41AHIL ,*P<0.05; 15 shRNA 1 4H IE,*P<0.05; 55 shTMKL 4148 Lt ,“P<0.05.
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o i 2 0.4+ @
<
0.2+
0.0 T
blank#l  shRNA% shTMKL# TMKL# blank#l shRNA4L shTMKLA] TMKLAL
~ ~ ~ ~
o o =] o
L X1 Q5-2 = 1as-1 Q5-2 = Jas1 Q5-2 = Jas1 Q5-2
0.11% 147% 0.22% 0.25% 0.15% 1.83% 033% 6.59%
© © © ©
e 2 £ o
° » ° 0
g e = 3
z T T T
&% 2y &% b
% o > S
» {053 Q54 ] Q54 . 1053 Q54 ) Q54
- 194.10% 4.32% 2 199.15% 0.39% ~ |8751% 10.52% o 27.31%
o e o+ S . o PR " . o k- ‘
103 108 1074 108 104 105 108 1076 10° 1f 1% 106 076 T3 g0 105 108 1078
FITC-H FITC-H FITC-H FITC-H
blankZH shRNAZ shTMKLZ TMKLZH

2 &4 HCT116 MG sE AT IR
T A LA CCK-8 OD {8 s B.45 41 41 M 4 7 C.45 4L 41D SPF ;D45 R AN MU 1141, 5 blank Z14R L, *P<0.05; 5 shRNA 41

HIEE ,"P<0.05; 5 shTMKL 414 H ,4P<0.05

3 g

KT URL H Ry Al CEIDE WA =
A U RTTE N2 AR B AL AL TR 2 4 |
IR BRAR Th 2 B IR H 259, ) IR T 4
LN N RN LN AR i SN LT
R AR B2Z M B AFZ Mk
W, N RE A IR T E IR N AN 2 BB
B TF AR AR B, JEIR I HT, L8 " B0, 6 3 A 25
B GBI IIR, F2G R0 EA, AR
TRARZI R FH 568 T8 A0 e 2 I A, B 245 e o 0
R, A2y = IR R R B (L2, SR
FRATATH R R 5 I g A T P8 | B KU T g
BT TR 8 AR T 5 FIE P T 9 T i A R
4 AR HOAS DRk B R I 24 5 AR R E B
A FCEEAME , (E 2GR B AT ML AR, (I ST
T, R TEAS B e & 5 B TR e o PR 24 3 2
T, A BT T B 43 kg B 5, I A X 410 4 240 M
FEBH AR A0 B T £ AL K Bel-2 15 5
1 &% Caspase—9/Caspase-3 ,AKT MAPK NF-kB 4§
5530 g, G WS B b E Ak B 25 ) g
HCT-8 4 , 4n it LA T 4, vl Rk 2
TSR ROS, L3 p53 . F I Bel-2 Rk 35,

A TAMADON & )88 B 7] LA Ca? il i |, i
T V45 Wit {5 S i A 40 M 08 T2, LI 2520 42
WY £ JIK Gonearrestide #F 1744 N 4MNIFF 5T, & B1L
H g% iE o A AKT {5 5 8 2% b 0y 008 42 K
PIP3 Fl PTEN ik il HCT116 41 iy He 5, i
W 4 L i 98 B 43 A R WA Y Tk i B R B R R
W) A L K A3 Ak S PR R, A
W B SEC e o 96 3 M AT AR A O 5 B R BT 2 ol
957 2 L0 B A U R 4 S D o 4 R 2 3 X 2
P 20 B KM= 12 A 0044 8 280 0 1 R o 0 s i BB T
2 i Bax ,Bak (i 8 T 3% A 4 FE X 9 3R 55, AT 48
SRR SE I A0 T 9 20 PR A e A R I 3E S
VeV T Y6 UE 1 % 2 50k v (14 v 245 3546 40041 25 1 68 40
BEFEVE T (R4S 25 (AT S50 18 A 5 B Af

R CCK-8 555, 55 blank 414H tb , TMLK 41
HCT116 40 il 4 K 32 240l ; 5 shRNA 440 1L,
shTMKL 41 HCT116 41 ffs A= & 32 24 il . ol 1K 5
TOURE 5 24 1035 AT LAAT RO i HCT116 45 1 ¥ 20 i 1
B, 33X 55 R A i A Y 45 R — B0, 5 blank 41
XF . ,shRNA 20 HCT116 AME5ERE 1358 ; 5shTMKL
20 %F b, TMKL 20 HCT116 41 Al ¥4 48 g F1 52 2
il o X FWIFLI-1 7] L6 HCT116 40 A K, 24
JEFE AN, Hblank A H ,shTMKL 41 HCT116 45 i J
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240 e 1 5 22 B A 6B R I ASURE A0 ) HCT116 48
Je 38 A, T3 3k RLI-1 2 P s, 3 AT g Al ol
ARG G . Gl W O A AT I RS
B RNA FIRZAEAR . S IR DNA A 8001, BR T4 DNA
Ah, RIEHA A R . DNA & i B i A6 56 B 7
S W14 AL, SPF BRI S e 3 240 A r) 386 7 66 7, 7 T X
240 o J5 IG5 blank ZH%F H , TMLK £ SPF {iF%
fi%; 5shRNA 41 % o, shTMKLZH SPF {EF&AK . 5 B
Ky ks ] AR HCT116 40 i3 58 AE /7. [A) blank4H
XFHE , shRNA 4 SPF {4 ; [7] shTMKL X b, TMKL
41 SPF {EWE& DLW FLI-1 223K AT 52 ) 40 0 s 45 4
HAMMESE X ANEE IR MIAO PR sT 45t —3K,
] blank 414H L ,shTMKL 41SPF FE&A , 156 1 K 5 ik
HHCT 1620 M F 1 A9 9 45, AT sd ok FLI-1 25 P A0
SR 3 T S Al R TR A U T A 240
7=, [Alblank £ %} He , TMKL 41 £ 08 17 R I+ & ; [
shRNA 41%f t, shTMKL 21 8 08 1257+ . Ui R 5
ORI LAYE S HCT116 401, [F] blank ZH X} 1L,
shRNA 4154 7% B AL 7] shTMKL % bb , TMKL 41

SMUATI R IR, Al FLI-1 & A £k {2 ok HCT116
AL T, i [ blank 41X b, shTMKL 21 608 75 7t
=, VLB K D HURL 5 S HCT116 40 i 8 T, nl i i
FLI-1 25 P AR 30 AT 3 o A R0 R R P82 iy em]
eI, I I ok nl S HCT116 ks ss A S M1,
FLI-1 A EA M6 HCT116 403858 5 S0 111
YEM .

FLI-1 J& F E26 %% 5% ¥ (E26 transformation—
specific, ETS)%¥ 5% K5 Z iy — G, BEE OF5E )
TR Bl e B FLI-1 76 J0SC R /DN 4 it 6 | 2L
F g | 240 g 45 rh R £ g R 3l SCHEIBER
SEPSIRIE S (R 25 A4 R FLI-1 78 FLBR IR o4 i 2
P, BRI ST B, FLI-1 3 [N 75 45 g 98 v s i 8
FEPA, AT OE 1] 4% Klotho #5435, M IGF-1R Al
Wnt3a/B—catenin 15 5 il #% , 7 10410 1 25 )17 9 20 i

HOBE , ARWESE qPCR M Western blot SZI6 45 S 21
[ blank 41 #H [t ,TMKL 41 FLI-1 Klotho % 1 M
mRNA Ik FHE, AT IA S K 5 WO g {2 #F HCT116
4 ffg b FLI-1 , Klotho 2 1 & mRNA 2 ik ; 1M [A]
shTMKL 24 #H b , TMKL 2 FLI-1 Klotho & 4 &2 mR-
NA FIRFFTC 2 7 45 A AT pF5EMI“FLI-1 4 F ]

PLIE 15) 9 45 Klotho & 1383k, AT 1K B 0RL AT A
i FLI-1 & 3% Klotho 3£ 335, 5 4k, il
WEFESR B, FLI-1 Ji3 8 F A6 5k Ak, L LS
FLI-1 2 (228 3m , Pt 4 0 % 25 ks % FLI-1
FE 23R PR PEHLEI T R 5 05 27 MR G
Zr LTk, R ks ml a2 iF FLI-1 LK 3R
ik, JE E 3 Klotho 5 F1ZE5 4l HCT116 40 1
B AT,

S % CHk
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