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Role of B,-Integrin in Colorectal Cancer: Case-Control Study
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Objectives: In the metastatic process, interactions between circulating tumor cells Received April 7, 2017
(CTCs) and the extracellular matrix or surrounding cells are required. p1-integrin may Accepted April 18, 2017
mediate these interactions. The aim of this study was to investigate whether B1-integrin

. . . . . C di th
is associated with the detection of CTCs in colorectal cancer. orresponding author

Ryung-Ah Lee

Methods: We enrolled 30 patients with colorectal cancer (experimental group) and Department of Surgery, Ewha Womans

30 patients with benign diseases (control group). Blood samples were obtained from University School of Medicine, 1071

each group, carcinoembryonic antigen (CEA) mRNA for CTCs marker and B1-integrin ﬁ“yangCh“”'“’v Yangcheon-gu, Seoul 07985,
. . P . . orea

mRNA levels were estimated by using reverse transcription-polymerase chain reaction, Tel- 82-2-2650-2861. Fax: 82-2-2644-7984

and the results were compared between the two groups. E-mail: ralee@ewha.ackr
Results: CEA mRNA was detected more frequently in colorectal cancer patients than
in control patients (P=0.008). CEA mRNA was significantly reduced after surgery in the
colorectal cancer patients (P=0.032). p1-integrin mRNA was detected more in colorec-
tal cancer patients than in the patients with benign diseases (P<0.001). In colorectal
cancer patients, expression of f1-integrin mRNA was detected more for advanced-
stage cancer than for early-stage cancer (P=0.033) and was significantly decreased after
surgery (P<0.001). In addition, expression of B1-integrin mRNA was significantly associ-
ated with that of CEA mRNA in colorectal cancer patients (P=0.001).

Conclusion: In conclusion, f1-integrin is a potential prognostic factor following surgi-

L. . . . . Key Words
cal resection in colorectal cancer patients. B1-integrin may be a candidate for use as a Integrins; Circulating neoplastic cells;
marker for early detection of micrometastatic tumor cells and for monitoring the thera- Carcinoembryonic antigen; Colorectal
peutic response in colorectal cancer patients. (Ewha Med J 2017;40(2):77-86) neoplasms
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olefgt HiTgolA 53Rt 7o) EET A (circulating tu-
mor cell)°t. BFTUANEE= o AL BREHE =HsH
= SUAEE T2 LEAoA 7|¢_I, EFFLANE] 23
= A0S do7|= IrARl vy o] shuts, Yy As e
YA BojA] et SAUSTHAIE Bl 27710 = oH|
31 7 IA FSLAIETT 2 E| 0] o7t ARt 2,5]. @A &
FEUAEE BIFA 0 2 AZSH] 9fet thgRt Wo] Al ar
QlO™ carcinoembryonic antigen (CEA)C] @55YA|Z0] Tt
HEAR] HARLR ARSE|T QITH2,6,7]. SHAITE E5SGAIE
1 o] ule- A1l o] HETh WHE oF4] E20kE 0] 9l
Tot /ol 28517 10l= oRIZHA] REAIZE It wEbA et
TAFZ2] Fo] ago] oSh= FAO] EFSYAIES] T 4
St = Q= A= AR 7Hdo] a5ttt
AR 2R A= EEE YA o] ahgo] Hoish= T4
SOt EFFYAET oS Ao7|7] Halirie UEIH
5k= 3ol A 712] Sahelof] Halsio] 2 2o
FE]ojof SR=t, o] IFoA SN HAYT] L2 A
Q714 7] Ao akgo] sHASHA Hrt, ojuf o] 7HA| Al
FEAREO] B/ 0 2 AR E5] integrin Ol2IQ HT-Z
= tHEAR] AR ALR FYAE] ol g3t 5ol 523t
AHS SHB.91. ©] & f1-integrin> 2] ¢, 50| ol tig
GollA 2 o] sPdAyA c 7 S HE= A 0= AR ITHS].

et Aol @S SANEY f1-integrin®]] HHRF B>
T=0| BAET Qlon} 7| A E2 & ol 42 o
ol thsiA] Ba1Sl= Zo] tiF-2 2= olZ2] Ay/e] tiet ¥t
= 719] gl= Ao, SEA|TE k9] Hol= o7 7|Ho] 5o
2 Zkgol= I o2 SFUAMEL} fl-integrin] WA A=
= A= Ao} §lZ Ao = A2, o] 2 ArollAl= T
& AL DYl T pl-integrin®] WAEE F7ISkHL
Ol 2o} EFTUAIE FAAIRQ] CEA L] Tz 2fo] Axdo
sl 24Tk =4 Tt SEAtOIA] nlAxiolet S-S ol &Tl=
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7194] Q= S, T2l ofale] Solct et A=, WA X
25O T2 A2 PO % RS W Ho| gl WS o]
MO BHT, RS P AR & R T2 Y
Hlo] gl BRI o Slgitt, B AT olslojiyst
ool SE WU WAABAAIULSAIE: ECTI2-
10B-25)°] AJolubg} SRS Tk APE0] XS AH
B,

o il TE T T He gl
747t R AWEL YPAGIA T R e A vk A
= : 2 U= gxEW T (angio-
needle)& AUt FOll Al @ AZ dYshr] fsll A 5
mL= W22 2712 10 mLe] HHWEZ W33l Ethylenediami-
netetraacetic acid (EDTA) bottle®l B3otTt,

GHZ J20IA 2,500 rpme2 1027 YAlEE] o & E
= AASHL buffy coat T =2l5t /2] HHUZ RNA
2 ZZ3M9CHI0]. 25 RNA 1 1g2 reverse transcription 1
Xbuffer, 5 mM MgCl2, 10 mM dNTP, 40 unit/xzL recombi-
nant RNasin ribonuclease inhibitor, 25 unit/uL AMV reverse

transcriptase, 0.5 pg oligo dT 15 primer= ©|F°{%l Reverse
Transcription System (Promega Corp., Madison, WI, USA)< ©|
85191 42°COflA 1568, 95°COIA b6, 4°CollA 527t XI5k
o cDNAZ FHARIZIE, B5S YA FARIR] CEALE All22
BZEBZ10] B1-integrin, 2] internal control®! B-actin®| Tf
St primer (Table 1)& &6t PCRS 435ttt GoTag DNA
polymerase, 5Xgreen GoTaq reaction buffer, dNTP mix (Pro-
mega Corp.)2}F ZF2+9] primer mixture, ZF42 &35k 0]0]
Al CEA= 4 yL, Bl-integrin 2.7 uL, f-actin= 1 ©L.2] cDNA
£ &35t PCR mixture s THEATE Primer®] 32 CEAE
95°COA HR27F RAAIZIAL ofetA] 95°C, 55°C, 72°COlA 22t
3024 3BbF7IE AR &, oRRjete® 72°ColA 583

Table 1. Primers used for amplification

Primer
CEA mRNA

5'-3' sequence
F: GGGCCACTGTCGGCATCATGATTIG
R: TGTAGCTGTTGCAAATGCTTTAAGGAAGAAGC
F: AGGATTACTTCGGACTTCAGA
R: CTTTGGCATTCACATTCA
F: GACCTGACTGACTACCTCATGAA
R: CTTCATGATGGAGTTGAAGGTAG

CEA, carcinoembryonic antigen; F, forward; R, reverse.

B,-integrin mRNA

B-actin mRNA




Alok= P42 AXT Bl-integrin’e O]} -QARH @O = 7+
primer pairZF Z3HE -89-S 95°Cof|A] 587 HAJA]Z]AL 95°C
57°C, 72°COIA 2k} 124 355719 &=8tabgE 74X =, o}
Aoz 72°ColA 57t HATe =M FHSI. p-actin
95°CoA HEZFHAAIZIAL 95°C, H5°C, 72°COllA Z+2F 3054
3HFINE T F, 72°COIM 5EZF FRISHST

7 AR RE A2 AL FARAAMNTHS (reverse tran—
scription polymerase chain reaction, RT-PCR)°f| tist #1755
A2 Y E| CEAQ} f1-integrin®] Tt 2@ HEE Frlstg o
0, ol Z2] Wrd A=5 7HA 0 = Atslsty| ffall UN-SCAN-
IT gel ver. 6.1 (Silk Scientific Inc., Orem, UT, USA)-& ©]-&35
o A719E Aol T sel] UeE S ol
AiE TAEC] dI2Aer B4} Bl AL, SRk
o] T2 CEA%} Bl-integrin®] YAE Y o2 Axdof Hisl
=455t

3.4

TAES] A B4l titt A2 Ve A A2 o8
St A EAJO] TR CEAR} Bl-integrin®] YAIE Blw =
Mann-Whitney test®F ANOVA test, chi-square testZS ©-8-5F%
ok AYTOIM o 492 ZF FAR] TSk Hlw= paired t-
test2} chi-square test2 O18-515.0 0, A&+ 3} T oA 2] H]
1= Student t—test?} chi-square testS ©]8-5tct, ESH Z2F &
AEoAl CEAR} f1-integrin 7He] /J=of| tiet Ad 24
2 Pearson correlation coefficient®} chi-square testS °©1&6
FAR oulE EA6IT BA0f ARgQ 22 T8RS SPSS ver,
16.0 (SPSS Inc., Chicago, IL, USA)°]9io, PZto] 0.05 ojgt

U B 92 folelehy THIEL,

2 7
1. Y 22 Hejsky £4

AlSITLe 2 30 o2 A 169(53.3%), A4 1478(46.7%)
o|9lony o]=9] HH AFL 61.26+12. 4 (HL], 34-86A)
2 60A1 Tkl A7t 167 (53.3%), 6041 oAl ZHAT 14

(46.7%)°130t. ol B tIgA o & XM AA&-S Wk

e T 22 Yok o8 tigo] AYE o= Xk Wkt o
52 BgHo] 2ol YAt 9= 169(53.3%), Aol =gt
789= UB(46.7%)°192L, 2ISHA W71= 1717} 75(23.3%),
2717} 12%8(40.0%)°1%20 371%= 119(36.7%)°1ich. 119
(36.7%)2] TAfoIA| Pz Zol7} Qlglon, 3t awt Y=
I Zeo] W 9= 247 59(16.7%) 3 98(30.0%) 1%
(Table 2).
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Y22 3 30822 gzt 2+ 189(60.0%) 1t 1278
(40.0%)°1Jtt. o152 Fo AF> 56.17+10.4541 (B,
43-84A)2 6041 DTkl 2R} 227(73.3%), 60A °1A3Q1 S
A7} 88(26.7%)°1. 2™ (Table 2), A E3z0] Qo] Ald+Lut
O3k AJolE Hox| = AHFH(P=0.088). iR ¥4
o= 252 Al Woror X7 99, MaR & 7Y, X% 47
29 g50| 350|901 =719 A ©ES 2 ARGl 4
7} 2984 Q)9 0™ G| HWF T} 1ol

¢

Ao 4 BEloh B0 mE CEAL =S =4
A}, AR oM RO Afols AEER] ot Eo
A7YE Aap=RE 5767 CEAY] tieh H=2] Tie= oo
A Fls =62 (P=0.034), 1 212 QIAIIA = F-2lok A
OF HoJ] §F3ktH(Table 3).
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Table 2. Characteristics

Experimental group Control group

Characteristic

(n=30) (n=30)

Sex

Male 16 18*

Female 14 12
Age (yr)

<60 16 22%

>60 14 8
Tumor location

Colon 16 -

Rectum 14 -
Stage

| 7 -

I 12 -

M 11 -
Node metastasis

Absent 19 -

Present 11 -
Vascular invasion

Absent 25 -

Present 5 -
Lymphatic invasion

Absent 21 -

Present 9 -

*Statistically not significant between experimental and control group.
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Table 3. Expression of CEA according to the clinicopathologic findings

Table 4. Expression of CEA in control and experimental groups

) Expression Density of band ) Experimental group
Variable Variable Control group - -
+ - P-value Mean+SD P-value Preoperative  Postoperative
Sex 0.567 0.034 Expression
Male (16) 13 3 0.08+0.05 + 9 25* 13
Female (14) 12 2 0.12+0.05 - 21 5 17
Age (yr) 0.567 0.220 Density (mean+SD) ~ 0.03+0.03 0.10:006"  0.03+0.04°
<60 (16) 13 3 0.09+0.05 *Expression of carcinoembryonic antigen (CEA) was detected more in
>60 (14) 12 ) 0.1240.06 experimental group rather than in control group (P=0.008).
i - "Density of CEA was higher in experimental group as compared with
Tumor location 0.567 0.950 the controls (P<0.001).
Colon (16) 13 3 0.10+0.07 "Expression of CEA was more significantly decreased after operation
Rectum (14) 12 2 0.10+0.04 (P=0.032). o _
Density of CEA was significantly decreased after operation (P<0.001).
Stage 0.293 0.480
1 (7) 5 2 0.10+£0.05
Node metastasis 0.381 0.866 Control group
Absent (19) 15 4 0.10+0.06 )
Present (11) 10 1 0.11+0.04 CEA[
Vascular invasion 0.373 0.559
0 [ ——
Absent (25) 20 0.10£0.06 p-actin
Experimental group
Present (5) 5 0 0.11+0.03
Lymphatic invasion 0479 0803 Fig. 1. Detectign of cgrcinoembrygnic antigen (CEA) by real-time
polymerase chain reaction (RT-PCR) in the blood of each group. CEA
Absent (21) 18 3 0.10+0.06 is detected more frequently in colorectal cancer patients as compared
Present (9) 7 2 0.10+£0.04 with the controls (P=0.008). In colorectal cancer patients, expression

0.03: P<0.001) (Table 4. Fig. 1).

ESHAETOIM e e ] HARE vt A, e A
O] Pt - SOl fofstA BASIACT (25T vs. 13%8;
P=0.032), HES] Yl [oJsHA Fasdte e HAH
(0.10£0.06 vs. 0.03%0.04; P<0.001) (Table 4, Fig. 1).

3. B1-integrin®] W= v

A0l A Helekal E40) T2 fl-integrin®] WAEE
A, BRSO ZASH W7 524% fl-integrin®]
tfek QAIE 7 G 2liA =L (P=0.033) L 219 Qlxjo] o}
2 Qo Aol TawAl ASITE EF B 1-integrin®] TRt W
S o] oA GOl Xtols BOIX] UEH Table 5).
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of CEA is significantly decreased after operation (P=0.032). B-actin is
an internal control.

it

A ti2olA Bl-integrin®] YAAEES B|WSH Auf, A
A2 2801 Y, 27°] 4L2=E 80| YA, 22°] 24
Ql th22ofl ¥lah f1-integrin® TR WSO R0k =3kt
(P<0.001). ¥HE2] YE Z7g3F o A+ 0.32+0.17,
HE= 0.07£0.082 AETOIA FoJsHAl =2 ZAate B oth
(P<0.001) (Table 6, Fig. 2).

302 ATl pl-integrin®l Rt & 50] HILE
HW ST, & Zof| B1-integrin®] YAOIUH THAR= F 28
o[g108] oli= 4% Fof [1FOR 7ABETHP(0.001). E3H
Bl-integrin®] YE= & A 0.32+0.17°04 & £ 0.08+
0.06= F-2J5HAl Hask= Zabe BTHP<0.001) (Table 6).
ol2fet A= Bl-integrin® Wt A7|Ys THAAME &
37 Qo] £ ol WAH B1-integrin®] THRF YHETF o5 50|
AR R] QL el AHeof e T U Tt ufQ ZhASH GARS
B2 QItk(Fig. 2).
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Table 5. Expression of B,-integrin according to the clinicopathologic
findings

Variable Expression Density of band
+ - P-value Mean+SD  P-value
Sex 0.485 0.667
Male (16) 14 2 0.25+0.12
Female (14) 14 0 0.31+0.22
Age (yr) 0.724 0.498
<60 (16) 15 1 0.27+0.20
>60 (14) 13 1 0.29+0.15
Tumor location 0.724 0N
Colon (16) 15 1 0.35+0.21
Rectum (14) 13 1 0.20+0.08
Stage 0.033 0.21
1(7) 5 2 0.25+0.18
I1(12) 12 0 0.27+0.14
1 (11) n 0.31+0.22
Node metastasis 0.352 0.735
Absent (19) 17 0.27+0.15
Present (11) 11 0 0.31+0.21
Vascular invasion 0.69 0.627
Absent (25) 23 0.30+0.19
Present (5) 5 0 0.21+0.06
Lymphatic invasion 0.483 0.982
Absent (21) 19 2 0.29+0.19
Present (9) 9 0 0.27+0.14

4, B1-integrin¥t CEA ] A =0] tigt /] 24

B1-integrind} SF-EGANEL] Aol ths] Lot 7] Lisf
ZF ZAt o] = Bl-integrin¥} CEA tigt RT-PCR 2=
BA5IFCt tiR0] 749 B1-integrint CEA7F 25 4391 S
A= 49, B 2400 3AR= (7o 2 Hrd-goA] Qoloh At
AJ-2 Holx] AQH(P=0.149) (Table 7). SFA|TF o] &2] Hkof
tieh g RAolM = A AT 0.446 22 19t A A
A (moderate—positive correlation)S LERNO] B 1-integrin
T+ CEAQ] 2 o] FoloHA dateo] 93-S B
(P=0.04) (Fig. 3A).

ASTLNME B1-integrini} CEA 2] ATHAIS Lobe 7| QJ5f
e A9 wE ZukE 27 ZASIG e Ao A 2
HOJIA p1-integrin?t CEA7} B WA $xf= 255, B5F o
AER] o2 FHAR= 20 2 FURL FERIOA] o] T TER] HEA|A}
7t Heuls P A= ROt AdS B2 (P=0.001)

)
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Table 6. Expression of B,-integrin in control and experimental groups

Experimental group

Variable Control group - -
Preoperative  Postoperative
Expression
+ 8 28 1"
- 22 2 19
Density (mean+SD) ~ 0.07+0.08  032+0.17'  0.08+0.06°

*Expression of B1-integrin was detected more in experimental group
rather than in control group (P<0.001).

'Density of B1-integrin was higher in experimental group as
compared with the controls (P<0.001).

"Expression of P1-integrin was more significantly decreased after
operation (P<0.001).

*Density of P1-integrin was significantly decreased after operation
(P<0.001).

Control group

S Pre-operative

Experimental group

B4-integrin [

Fig. 2. Detection of B;-integrin by real-time polymerase chain reac-
tion (RT-PCR) in the blood of each group. B,-integrin is detected more
frequently in colorectal cancer patients as compared with the controls
(P<0.001). In colorectal cancer patients, expression of B,-integrin is
significantly decreased after operation (P<0.001). B-actin is an inter-
nal control.

(Table 7), ZF ¥i=o] Y of theh Ao A % 5 1-integrin’t CEA
2He] A Alg= 0.516 22 315 4 AFTAE HAFdtt
(P=0.003) (Fig. 3B).

AT e T AToA T o]} FARSE Z3LE B B1-inte-
grin¥} CEA 2] T e= A2 F-2lot AdAd-Z H 2™ (P=0.001)
(Table 7), B0 Thet A= RA{OIM I B1-integrin} CEA 7t
9] A= 0.935= 7ot A Ag A (high—positive cor—
relation) = LFERHSITHP<0.001) (Fig. 3C).

a

e BAEe] AEES PRI Sis) Theret ek
3} A2 o] ]z glon] ojeh 3 BAES) X2 TS
PHelaL o8 ofEaly] 9 kel Yo o AL
8ot} oh A7} ASELT itk olok BRI B A7
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Table 7. Correlation of B,-integrin & CEA

Experimental group

Control group

Variable Preoperative Postoperative
B,-integrin + B,-integrin - B,-integrin + B,-integrin - B,-integrin + B,-integrin -
CEA
+ 4 5 25 0 9 4
- 4 17 2 2 15
P-value 0.149 0.001 0.001
CEA, carcinoembryonic antigen.
A 0.30 q B 1.20 -
0.25 ° 1.00 o
0.20 0.80 °
£ c
& 015+ ° & 0.60 - o %
£ R ° <
<0109 ° ° ° < 0.40 - o o o
o ° ° ° ® s ©
0.05 oo o ° 0204 o °© copy o °
4589 °o o © o ° o °
0004 ° °° ° r=0.446 0.00 r=0.516
T T T T T T T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.00 0.05 0.10 0.15 0.20
CEA CEA
Control group Experimental group: pre-operative
c 0.40 o
o
0.30 - °

B4-integrin
o
N
o
1

o o

0.10 1 %o o °
o o o
oo

[

0.00 - S r=0.935
T T T T T T
0.00 0025 005 0075 0.10 0.125

CEA

Experimental group: post-operative

So] xigiElo] grovt B} AAToIA AFBEI EXIAH= Tl A
WO R FF CEAS) 7ES 52 ARk QeI 12]. Tt
BA50] HEES T YA Holoh Ape 55
3 X 20] et WSS B 4 ol AR e EAAE ALY
287} ot

1869 Ashworth [131°] O15 BEFUAIEL] 7do] 4L &
Wl ok ool Thgk QAFA ZeAJ0] BAIEITA e TS0

—

82 THE EWHA MEDICAL JOURNAL

Fig. 3. Correlation of B,-integrin & carcinoembryonic antigen (CEA).
Expression of B,-integrin is significantly associated with that of CEA.
(A) In control group, there is a moderate-positive correlation between
B,-integrin and CEA (r=0.446, P=0.014). (B) In preoperative status of
experimental group, there is a moderate positive correlation between
B,-integrin and CEA (r=0.516, P=0.003). (C) In postoperative status of
experimental group, there is a high-positive correlation between f,-
integrin and CEA (r=0.935, P<0.001).

eElo] gitt. EEFPALLE Ho| 40| 2710 A= A
O A7 AeIANE 719] WA ekoni[6] T 7]2o)
Azl ofjet Y Y2 EEoe} A HIEANE TR
3t 702 el rH2). BEFYAEE 2% ATkt ALt
HolZ ofZ3H=t] FREF G2 3 X|2o] thet PSS
TFsRe T 0} 4 glo], BEEUAE 2L BRI of
2 &5k 4uo] © 4 9le 7o HrkE Yr2.5). @
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75 YA FoRlE PAE EAFSIE10,15]. E9 €5
SUAETT LA E FApoA Hojet Ado] B 2710 Y5
11[4,10,16]. olg8] AEET A JoR= Zahg EAlsiyint
[4,16,17]. Wong 5[18]19] &A7olxl= BESYAIZ7F /90 Hh
B s F 88%°IM o~ o BFSIMETH Ak 2
s Bt 2 AoME o|2k FARRE ZIME B EESUA
3 FAARI CEAZF tizol Blsl tigd EAfolA R-2J5H =
< ddes Hylon et SN e A HARTt e
50| FolsHA Hash= ZhE Bt

OgollA 55 YA BARH A= 2005 Smirnov
SH9100 23l A5 Ale=Qlom olet gt B2 ATdvs
O] B &N Qo thgtoln EF5SUAE] HEol AMEE
+ HXAREE CEA, cytokeratin 19 (CK19), CK20, epithelial
cell adhesion molecule (EpCAM), human telomerase reverse
transcriptase (WTERT) 5°] 9J20 o] 2= CEAZ} 7F& t3A0]
TH2,6]. TS 55 TANE0] High theket A whio] Al
a1 Qlout oFA] ko] QIA| oot 7t ¥t o] 9-8/dof| tisfiA
= 5] T2 =27} o]FofR|aL QI 7]. ©] - CELLSEARCH
System [7]=% EpCAMO] tigh HY M-S &5l @5ELAN2EE
AZEoh=s SRAFSAIARIC 2 2|20 ARBO] FTTSkL Qi SHA|
O QI =A] AL EpCAMO] 543%1 Al2ofA= AREol &7t
5o, FolEnt A shtd 800Ee] Awo] vlgo] 57| =
of oAl A& |0l = ool BT 6,201, °fof & A+
oAz TR WSOl viol] It = £40] -Bolst vl-g-
o] Al SFTYMEY F=oll del ARSI 9= RT-PCR
(2,7,10]2 = TH o= A5ttt

S 1 go] LTAolA 10671 Hxo] Al=Z7F tid
HHAsio] E% 2 BH|E0, AlR2-7 127 A4S 2R (cell-matrix
interaction) 2] AAf| 2J5l Fl= AZAFE 18?1 anoikisOl
gk A4S d5o = EF oA AohdAl HeH2,21].
SHEAITE Eoll YofA AR = S4E= BFSTAREY Bl
105-107702] THelAIEL & Sht B2 uje Zroo[7], o= A
& (shear force) 2= Q5| W Q] SYANE7F A~sk=t] 7IQl
Q2] A= A 4AI7EF00 0.1% vlTke] AlETto] AopgA|
=2l AAR ZHolg FEok=t Bofsks EFEYAIE= 0.01%
0okl 7102 B w1 QItH21], @FFUNEE HESH] Yot
- go] ARG E|AL QIAITE, oAy 1 o] uie- A AU
FER] kot olE aabA 0 2 AZSh= tl= oI5| tHAE Qi
TebA CEARLH HEE0] H0TA 5T YAIE] E2A1E T
Sh= SAlo Tkl Hojugo] st ol oA &g

2 % g A2 FAAES ALSHE 2 WA of9- o]
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N= AlETHE 4 Ut

FZZORA3E = tissue inhibitor of metalloproteinase 1 (TIMP-
1), carbonic anhydrase IX (CAIX), epidermal growth factor
receptor (EGFR) 52 QIAFe} Aol B &7 H3l oLt
[22,23], Zojof] 2gA o2 FokZ F= AZE-71ET o 2ke-
o] ofsk= o] tiet A 58 Ao = A7tE o]
ot A9l 22 29| SR} integrin®ltt. IntegrinS A2}
AZ22)71-7H0] A2 2R8-S Ui Sl= o FolgA AllE HH &
Al (heterodimeric cell surface receptor)® glycoprotein family©fl
231}, 18702 o—subunit?+ 87H2] f-subunit 22 FAJEO] 310
A2 2 RS 5ol 24712] oJFoIFAIE FAdTITH8.24].
O] g/ A0 A= o A2 42 integrin®] WAEH 5
GAEOA HAE T} vIAA O 2 ST 8,24]. Integrin
&k 7] Zk31 Q1o SYAIE7F o s uf A 7|2 IS

ASES ol F2to] dojui 71Aek Bl EXI5Hd YA
2 9] 252 -80loH| k= 5A1°1 focal adhesion kinase (FAK)
L} src family kinase (SFK) pathway 53t 22 ThFSE 24 Al
29| A2 Foll Al229] o5t &S B SXNZIA Hot
[8,9,25]. St integrin-S AI222] FERS GA|otal A2} SALS
GG AR A ook Zo = AR QIeH25]. &
—ofl= of2I3t AFEEO] A integring HEAC 2 Sh= X|2HY
o] 7fEol e =& =22l QJtt. Integrin®l TR AFAIE Fo{sk
o SYAIEE] o5} 52 Ao =M o] Aat ol
A 4= Qlek= Zoloh AAIZ HY =204 integring AFHHet
o2 T Ago] JAE= BaE BISHITH9,26,27]. @
A 3 Al22E o185 AOIA a 5B 1-integrin®l| TS
EGATH SYAIEL] 472 AAISIH T [28], TSl 7F
£ Qe oA RHOJXE o531 -integrin®l| THet ThE-E
2} fluorouracil- s ¥ F5H9S ™ fluorouracil Tk £t
of wlal] retat 7t o] o] =77} -R-2J5HA| Aok
5 HAH29].
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e vIEQ o] JollM FFANEL] Agat AE, I, #o]
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o] =250 T B l-integrine THELC] X13) Hr ol U
5] A=} Qo] A= TAFEL] AT E A= QIRIE F
ZHe|ar QIeH8,9,31]. YR AFo] TET FARE2] EH 9o &
THO} F4, B ST SYAEE FEohe =82 of
R olF Ayt FANEQ] 5Lt -Fofot AahdS Hof 90

[9.38-40]. Wong S(18.3819] AAToAf 2alelatso s 2

= Mot g Y SAIME Hohah A ao] BajeiA

AN FUAL} 2200 oS04 ot Bl Bol Ay
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&0 FofotA| =9kt "™ Ho ]9} S g, 9= e
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T E vt Ayt o 2o ‘Qﬁ57 } T 1 FOISHAl A
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A2 FoIz] SHARE A2z, AL, WE Earh 50
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