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W E: BN WITSRERX R HCT116 4uMimsE R LS 753%  DAGRERRALHE HCT116 40, R yxtfe,
3 I e ] 2 T Y O i AL BT S 22 R FE IR, B Real-time PCR AN B S FAE A KK 7454811 3 (IGFBP3).
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R b 38 5 (R 45 i an i b Rk ETRIEER Dy 161 A (ERBECRT 20, RETAMNEES 64 4~ (EREHNT 0.5), XL
EANEXEELMPESES. AR, A4 ThHE. Real-time PCR A IAIESZ IGFBP3. NDRGI £ [K 4 43¢ JH i A #l e
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Abstract: Objective To discuss the inhibition mechanism of chlorogenic acid for colorectal cancer cell line HCT116. Methods
Colorectal cancer cell line HCT116 were treated with chlorogenic acid, and the untreated group was blank control. Then, the gene
expression chip was used to screen the differential expression gene before and after processing, the Real-time PCR technique was used
to identify IGFBP3, MALAT1, SOX4, and NDRGI1, and the Western blotting detected the level of protein expression of NDRGI,
which belongs to up-regulated gene. Results The gene expression spectra chip test showed that there were 161 up-regulated
expression gene of colorectal cancer (the fold change was larger than 2), and 64 down-regulated expression genes (the fold change was
less than 0.5) after chlorogenic acid treatment. Also, these genes were mainly related to the function of cell signal transduction,
biological process and cellular component. The results of Real time PCR showed that the mRNA expression of IGFBP3 and NDRG1
were up-regulated significantly (P < 0.05) after chlorogenic acid treatment. Western Blotting results showed that the NDRG1 gene
protein expression was up-regulated significantly (P < 0.05) after chlorogenic acid treatment. Conclusion The gene expression
spectrum chip combined the Real-time PCR technology, which were used to screen the differential expression gene before and after the
chlorogenic acid treatment, in order to reveal the inhibition mechanism of chlorogenic acid for colorectal cancer cells.
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5 (colorectal cancer, CRC) f&—#j™ 5
JE B N S A R PR i Y, Bl AT VER B S A A
AR TS SR AR TR 45 I I R0 R IR A T,
S e ) X BRI TR TFARRTT, AR FARIEAS
REARYG, AT BAIT .« IRIRH H
(12 BT 23RO . A REUBUIK, TR
TR A5 435 P e 000 S P i) 4 2 453 495 B 4k 1) LE 41
21, N S-RURMEREE N K A ST 245, A8
SRR Re ol R IER . EE, HEEmB,
DAERHIAT RE S A OO IUREAE . — I PR i L A i
Jik MRS A BB B TSGR TFAR. 97 5k
Jrok, RSy 2. 2T 2BV E
Vs G PR A 78 OB B R R B HEY)
AR I R SR = W LE 6 T IR g T B A AR A
H, BefEX IR AE M = AR AR . T AR I
BT 1 Refs B AT 4598 HCT116 4035 5E .
B B0 0 UV R K B R R i PR A P R A
Al 52 1A T S BRI % 1R AN T 405k 45 e A R A

SFRR YA EENZ MR, FET
kAl SARMEZ Y B, B Z Ay
RO, WIERRE A RS B ESES
PN, HFARASIRRIEDUE . PUMIR TR
AW RN, AR ERA MTT T
SRR HCT116 A HkIfER, UEM T 45
HAHH HCT116 40 A 114 58 H-75 5 H M T A
FHU2Y, BRI, AR Sige itk — A5 it 5 SR R A | HCT116
11 P FH LA

B XFR DNA &, 2% TH TR
WA B AT Bh TR 299 A B B 7 51
SINTEER A ZGER . WEALZIRTT IR N R B R
FIRGAE, FM 2G4, A St it W 5 4 IR R
YRS HCT116 20 ffg 5 (R Rk v (i sgma,  F
Real-time PCR fll Western blotting $3 A M I K 7K *F
PRI S J5 B 40 1) 25 W Jee 4 M ) VE ML, D IR
FE I PR B0 s 77 T 04 S FH S AR 3 R4
1 #R
1.1 “Afm

HCT116 20tk (55 4~5 1), KETHEE
A & (R,
1.2 AR5

SRR (b5 10081445, 4 HPLC 52 i &4
H=98%, RE—FTFRHEARARD; Trizol ik,
DS2000 marker. SYBR Green qRCR Mix 4 H 7 %

LR AR AR FRR LB (DEPC, EH
Sigma 2~ #]); mRNA W xil5f& (3£ E Thermo
NFD; ZEH B SRR ToK LB N Hr 4t G
FATIR A PR A 7); RIPA 2@ . BCA & HE
RBIRAE . BRI BBl BamijE
F AR 4> 7 R AR iE (10 000~170 000). AuraECL
22 R R IR 6 B 8 N & SDS-PAGE
BAH AN (5X). BEAMAERTR (BSA).
SDS-PAGE #EM il il & IR Q. EH
ENZE B AR . PMSFE (100 mmol/L). 2K A g 411
HIFNEEY (100X, EPLR_PT. FEPUR =P,
RGBT 77) (100 mmol/L) ¥4 [ rg W AR
IR A AR A A Nemye FHFH 3R 1
(NDRG1) Pifk (Abcam A#] ).

1.3 {UZF

NanoDrop Lite 1% € #:1X « Forma702 —80°C
RIRVKF . BEFRX (32 Thermo A#]); 16K-R i
e XNE Ol (KD ERMERMERRAAD;
SE-CJ-2D R TAE S (TR & AR A
#]); 0.2 mL BS-02-P PCR 4 (Biosharp % 4: ¥k}
A F]D; DYY-6C HLUKAX (LB 7S —AXER) D5 5000
Plus #EE UG 240 (AL R QDL RHE A BR A 7D;
Real-time PCR 1% (3E[E ABI 24%]); THERM-1000
PCR % (£ Axygen AF]); HIKAL. MEARWIEE
FLPKAN . RRAREFEED HLYKAY CAES S —AXER) s KF
P EORER G HAMRIURMGERFEE R ARD: &
KA FREIEE OHL (KD & BAEAEERAIR A FD;
Fluka HIZIHAS KL AL RAADRHE AR
~E]D; 96 FLANMURE AR (32 Costar AF]).

2 ik
2.1 SKEoESAIE

FEREAE K ) HCT116 AUl 1X10° 4N/mL
BT 6 FLANBEE 7#M, BFL 2 mL, 37 C. 5% CO;
MRS FRMIG SR 24 h, W FrAMRELG 2 80%HH
FRUE . SEI6 0 NS IR RS IR R 2, 4R R4
TNV FE N 4.5 mmol/L (%R JE R (KR4 iy {40 i 4=
2SI R SN AR L) . NG kR % 24
h, UKEE4HAE.

2.2 2 RNA RS REEH!

i Tirzol WXFIHREUE RNA: & 1X10°4-4H
MIAIA 1 mL Trizol i7, FHRSMEHE 40 i 14142 ek
FIH45); ¥ Trizol-5 405 5 = 1 IINEAS, BIZIE R 15 s,
FIREE 3 min; 4 ‘C. 12 000 t/min, =.C» 15 min;
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WY 3E 22 55 —#i) 1.5 mL EP 4, IIANZHARFIRA
B2, JRAIGZEEEE 20 ming 4°C. 12 000 r/min 20
10 min, 25 b3 MAEAD 1 mL 4 CTAT 75% L,
PR UiE; 4 °C, 10000 r/min &0 5 min, 7 _EiE;
4 °C, 10000 r/min £5.0> 5 min, "R 2FRIK, =T
B 20 uL RNase-free 7K, 584 #, B 1 uL 4T
HLKAT I, FH 70 6 BE T DU E A [FIB  IIOs
FE (D MH, FFIHE Azo/dasos Azeo/A2zo, LI RNA
VA RE S A RE, B T bl FEL DA HL e i
2.3 IREHRIEAS R 32

PLEL RNA iR, &6 T7 B3l 7508 T7
Oligo(dT)Primer A51%), f#H First Strand Enzyme
Mix & % First strand ¢cDNA. F Second Strand
Enzyme Mix ¥ DNA-RNA 24 &K+ 1) RNA #5510
A Second Strand cDNA, & %X DNA. Ll Second
Strand ¢cDNA AR, FIH T7 Enzyme Mix &%
cRNA, BANEMER. HHBERAML cRNA, BrZ:
h. BEEA, JEXT cRNA 3T E & . # cRNA f
BORUE B A IR/ e F b fa B8 - s E
FRAIH, 45 °C, 60 t/min JEFE R3S 16 ho
24 BRPBEBES

i AGCC A ( Affymetrix® GeneChip®
Command Console® Software) #E4T 0 F G ¥ gL,
FREERLE F, B8 2O BUR R A7 B DAT
LA T o RS R UG H R AT H — T AR B,
a5 22 7 Fold change 1 ¢ £ 56 7 1k 22 57 3R IA FE
B, % 22 3L R 34T Pathway 1 GO HIZEiH 0T .
2.5 Real-time PCR 1| R RIAEE

EHE 4 5% 2 e RIB B AT PCR B0iF . BT A #F
A RNA #%HU2 pg, R0y cDNA. 514
Wit FHI 0 1. qQRT-PCR MAEZR 20 pL: 2X
SYBR Green qPCR Mix 10 pL, 3514980 R 5l
Y% 1 uL, cDNA 1 pL, 7K 7 uL, RN MR 95 C
AR 3 min; 58— 2AME95 C, 10s, RS
EREKR T4 AEAR 3 (IGFBP3). fliflE iR
MIZFEFEA 1 (MALAT1) e ) v e 56 R A 52
R R &R (SOX4). NDRGI. B-actin 5|4
60 ‘CiRKILMH 30 s, FLFEAT 40 NMEIR, BFIRFAELE
B B sz B A
2.6 Western blotting #23 NDRG1 E B HIFRIA

KRN GRS E, 10%7 B, 5%H4bE
JB, E IR 100 V LK, 385 TR H marker SRIHE
LUK IR E], VR HEIE 90 min (90 V fHFR), FEfE

x1 319575
Table 1 Primer sequences
FEA SIS (5°—3)
IGFBP3 I[EM 54 TGCCGCAAGGTTAATGTG
RS54 GCTGACTACTGGAAAGTGAAA
MALAT1 EH51% GACCCTTCACCCCTCACC
5% TTATGGATCATGCCCACAAG
SOX4 EF5IY  GACGAATTTGGCCGATGG
K54 GGGCAAGGGGAAAAGAGG
NDRG1 IE[5[4% TCATCAATGCCTACAACAGCC
K54 GCCACAGTCCGCCATCTT
B-actin  IEM5I¥ AGGGGCCGGACTCGTCATACT
K54 GGCGGCACCACCATGTACCCT

56 B MR LL G R AT et LR T
B, B4R T 3% BSA-TBST =R 2 24
] 60 min, 1A 3% BSA-TBST Fif& ) NDRG1(1 :
2000) B-actin (1 :2300) —Pi, FIRMFHE 10 min,
4 Cid#, TBST ¥l 5 ¥k, &K 3 min. TBST
BT (1015 000), ZEREMFE 40 min, TBST ¥
JIEE 5 YR, AR 3 min. ECL JNEfE I J5 & B 3~5 min,
JBe Fr B 10 s~3 min (RGN [R] Bl AN 5] 0165 FE 11 1
), B 2min, TH.

Wl Fr gt AT 44, F EUE 2 ATt 1PP 6.0 X ]
BIEAT IKEE 534, CLE B S B-actin HZK FEARL Y
FAELAE N EL AL B B R A R IE TR S5 I HE b -

27 GrESEE

YK SPSS V 17.0 BAFRAT G0 M, 45
RULX +5 Fow, AR 7R e kg AT St o i e
3 HERES
3.1 = RNA {2H{

FLEL 6 NEEAE RNA, Kl RNA 4>
FEE TG 4 5. S8 Affymetrix FAZ A Y5
I8 U S 56 ik B U B ST SRR DR A R
A260/A280 i’)]?f 1.8~2.1, A260/A230 1[3/}]>1.8, U‘EHE RNA
i R, RNA BE=10 pg, T2 RIS s
I9HIR; HCT116 4 EATE NSk )5 fE 7T J5 1 RNA
PR R UK LI 1, 2 FR AR M R L R ) L e
PE, RNA FE FEIKEHTEMT, 28 S0 18 STRNA %
MR T BRI 2 ¢ 1o K Gh B ™A Fhali
SRR SRR R A RIS S S e R I,

32 ERFFTEEESH

Y5 Affymetrix PrimeView FiA 30 F £ 4

AT Ut BRI L DRES 5 3R, ik 7 4L 1) 22 S %5 4K Fold
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400~500 bp

MR RJRRR
1 RNA #mEjKkE (400~500 bp)
Fig. 1 Electrophoresis diagram of cell sample RNA extracts
(400—500 bp)

change (£ log2 ##r) 2 5L LRI N2 7R IA
B KBS KILELE 2, B RoRk
B, SEFRER T, BORREAFRES
oo JLERT LB S i 22 S L DR R B . 5 1
AIATEENE, B sk s e EAAG B,
g, mER (RISl MiEbsdE
Fold change=2 Al q {6<<0.05!"%), £ R4 5 %} i
AL th 225 N2 AR DA, o Bl 161 N
FEHCRT 2), Nl 64 N (EREHNTF 0.5,
oy BRI 2, 3.

FIH KOBAS % %K Molecule Annotation
System H i %G Hi Sk ) 22 S Rk BL K AT GO Thfg oy
Hrl1e), 153 enrichment-GO £, #7045 R WK 4.
K YL FE (biological process) 3 449 4™,
0PuZH > (cellular component) 343 A~ 7T IhigE
(molecular function) 502 1~. GO B4 Hr+, P1HE
/N 0.05 1) GO A EENE GO. GO M8 R EoR,

—4 -3 2 -1 0 1 2 3 4
—log2 (Fold change)

B2 FikESHALE

Fig. 2 Volcano Plot of expression spectrum chip

*2 FEBRAEFEREZALE2 FULNBIER
Table 2 Part of genes whose expression is upregulated more

than 2-fold after chlorogenic acid treatment

B 5 FiAfEE
ANGPTLA4 NM_139314.1 7.438 2
TFRC NM_003234.2 6.293 9
ARRDC3 NM_020801.2 5.1853
ADM BF589790 4.2979
STC2 BC000658.2 4.286 1
WFDC3 NM_080614.1 4.2529
ADM NM_001124.1 4.1613
IGFBP3 BC064987.1 4.1262
DDIT4 AW169241 3.8592
NDRG1 AK296794.1 33931

*3 FEBRLEEEERET 0.5 EUTHERS EE
Table3 Part of gene whose expression is downregulated less

than 0.5-fold after chlorogenic acid treatment

HE s g
GJA1 NM_000165.3 0.136 9
ID2 NM_002166.4 0.1923
ID3 NM_002167.3 0.224 8
ID3 BT006791.1 0.243 4
BST2 NM_004335.2 0.2515
MALAT1 EF177381.1 0.303 5
CYP24A1 NM_000782.4 0.3812
CRISPLD2 NM_031476.3 0.3827
RHOU NM_021205.4 0.384 4
SOX4 NM_153757.2 0.479 5

oy B R Ko i T A (GO:0008283
GO0:0006915 . GO:0012501 ) . 4 g 18 % o 72
(GO:0008283) EFZ 4 EY)IFE (GO:0051704;
GO:0032501), ILHIFFE 45 SR I PRIZKF 50k 1 4% R
4% HCT116 20 Mo 384 5 A 75 5 308 T i/ U2,

[ i A KOBAS R4Gn £ 7 it4r T
Pathway 73#71!¢), 733 enrichment-Pathway 7, #f
38R WA 5. Pathway 7B 45 L 7R 22 e i R 1L
W K HIF-1 {5518 (hsa04066 ) . ¥ 7 & 4L
(hsa05416. hsa05169). HrFRAH (hsa01200). %
P2 (hsa04672. hsa05323. hsa05320). #IEX
N (hsa05321). 4HAEVHT: (hsa04210) FI4H AL 4E
(100154 100209) &7 T, M2h R IR MIERF K
R T AR IR HCT116 403 B AN S L T
YEF I o
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Table 4 Part of GO results of biological process
GO ThfeiER LN INIES P1H
GO0:0008150 (biological-process) 136 09510 0.004 0
G0:0009987 (cellular process) 132 0.923 1 0.000 1
G0:0032501 (multicellular organismal process) 82 0.573 4 0.000 0
GO0:0051704 (multi-organism process ) 42 0.293 7 0.000 0
GO0:0008283 (cell proliferation) 39 0.272 7 0.000 0
GO:0006915 (apoptotic process) 37 0.258 7 0.000 0
GO0:0012501 (programmed cell death) 37 0.258 7 0.000 0
GO0:0042127 (regulation of cell proliferation) 31 0.216 8 0.000 0
G0:0042981 (regulation of apoptotic process) 29 0.202 8 0.000 0
G0:0022414 (reproductive process) 26 0.181 8 0.000 0
S5 EBS pathway THEEDHTRILER
Table 5 Part of results of pathway functional analysis

I AR WA LI ES P
hsa04066: HIF-1 signaling pathway 13 0.031 25 0.000 0
hsa05323: rheumatoid arthritis 9 0.021 63 0.000 1
hsa04672: intestinal immune network for IgA production 8 0.019 23 0.000 0
hsa05321: inflammatory bowel disease (IBD) 8 0.019 23 0.000 0
hsa05416: viral myocarditis 7 0.016 83 0.000 1
hsa05320: autoimmune thyroid disease 7 0.016 83 0.000 1
hsa05169: Epstein-Barr virus infection 6 0.014 42 0.1425
hsa01200: carbon metabolism 6 0.014 42 0.0111
hsa04630: Jak-STAT signaling pathway 4 0.009 62 0.286 8
hsa04210: apoptosis 1 0.002 40 0.774 1
100154: inhibition of cellular proliferation by gleevec 1 0.011 49 0.358 6
100209: cadmium induces dna synthesis and proliferation in macrophages 1 0.011 49 0.293 5

3.3 Real-time PCR 3} #B5rE FFRIAE F HIIEIE
G5 HH (1) 22 57 3R 22 (R Hh i HH 22 S A B b
M RM 4 KRBT, SHERER,
IGFBP3 #1 NDRG1 %: [ F ik Eii; SOX4 #
MALAT1 2K A T, Real-time PCR 455
7~ (£ 6). SOX4. IGFBP3. MALAT1 #1 NDRG1
i DR 7 2 J R 2H ) ARG ik B 38 vy T IR 2 (P<
0.05), 5 ks A 2R, &Ly

%6

MAEAL a3, Real-time PCR A& X H 45 A TIGAE,
AR DL Real-time PCR Al &5 ik, it 2 4
FhRE R R IA TS o
3.4 Western blotting X1 &85y &= F FRiA E FE AIIEIE
NDRG1 J KR IE ) 8 AR 73+ 59 48 000,
Western blotting il 45 SR 4n& 3 fi, REHALE)5
MBS, NDRGI sEHRIEKVEE LM, %7
Agiit L (P<0.05).

FREEXT HCT116 A SOX4. IGFBP3. MALAT1. NDRG1 EEFRIAEN (X£s5,n=3)

Table 6 Effects of chlorogenic acid on expression of SOX4, IGFBP3, MALAT1, and NDRG1 in HCT116 cells (x £5,n=3)

RN R ik &

SOX4 IGFBP3

MALAT1 NDRG1

Xt HE 1.009 8+0.164 6
2R R 15.957 7+0.263 6"

1.002 31+0.021
3.664 5+0.463 5"

1.004 5+0.141 8
5.776 3+0.481 4"

1.000 8+0.043 1
2.611440.546 2"

SXTBA L. *P<<0.05, T

“P < 0.05 vs control group, same as below
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NDRGI £ AN RIA &

Xt SRR

3 RFEERXT HCT116 4T NDRG1 EBFRIEHIFNT
(X*s,n=3)

Fig. 3 Effect of chlorogenic acid on expression of NDRG1
protein in HCT116 cells (X £ s, n =3)

4 e

PASE R Ab B 45 e HCT116 diffubk, ARAbHE
HYRTHRE, 38 J PR R IA 108 v 12k HH A B S
Wz RIBHE, SERAAHERIE FIFRER
161 NMCEFEHKRT 20, Rk T IARIER 64 N
FERFHUNT 0.5), 1K BLFE R B LA AE 55 5
YRR did o SEThRE, RS HIF-1 55
WHIE . TR . AN . AN R RN
1 L % TR 4 3 i S A R

K F Real-time PCR # R X} IGFBP3.MALAT]1 .
SOX4. NDRGI BRI RIAFATINE, 45REKH,
SRR B G 4 PSR )R8 .

KH Western blotting $AR X} F i NDRG1
(18R IR IE K REATATI, 45 R 4R IR kb 3
J& NDRGI1 HHEKIEKFEE EH (P<0.05). i
— P B IF 28 4 JiR IR AL B S A R IR (1) R0 R

ARG REY, RS HCT116 41
ik A0/ F AT g 5 IGFBP3. MALAT1. SOX4.
NDRG1 ZEFRNFIE R LA, SEERIELm
HRMES5 T, RN SORERSL. 4
ToAIGH M GE, TR B ES e R . HSR R
f#{fi NDRG1 S FEFRIA FIRFINLHIRF . 5
b, FRHEIEBRE F SoR IR AR DG A ik FE A E I H AT

HEME NS, SR IR 1l R PR ik
Bt — P IRE.
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