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Abstract

Cholangiocarcinoma (CHCA), a malignant wmor of biliary epithelium, is highly
prevalence in northeast Thailand. Definitive diagnosis is often delayed, due partly to a lack of a
specific biological marker. Prior studies have demonstrated the important role of integrins, a
family of cell adhesion molecules, in carcinogenesis. These proteins are  differentially
cxpressed i various cells and tissues. An understanding on the expression profile of integrins
could be of important in cancer diagnosis and reatment. This project is aimed to study the
expressions of six integrins; 04, O, Cg, B, B3, and Eu, in CHCA and normal liver tissue,
and determine whether they could be used as specific markers for this cancer. CHCA and liver
tissues were obtained from 12 patients who were admitted for surgical treatment in Srinagarind
Hospital, Khon Kaen University. Total RNAs were isolated and subjected to RT-PCR.
Analyses of the RT-PCR products by agarose gel electrophoresis revealed a high expression
level of integrins €Ly, O, and B; in most CHCA and liver tissues, whereas integrin B4 was
detected only in CHCA (33.3%). Integrin Oy was detected in a small number of CHCA
(33.39%) and lesser mn liver tissue (16.7%). The expression of integrin B; was similary low in
both tissue types (259). Altogether, our findings are partly in consistent with prior studies
which have reported the exclusive expression of integrin 4 in biliary epithelium and CHCA.
However, the finding on integrin O is contradicted to prior studies. While it has previously
shown to express exclusively in liver tissues and hepatocarcinoma, it was highly expressed i
both tissue types in this study. We suspect that the detection of integrin €t; in our CHCA
samples could be due to a contamination of hepatocytes surrounding the biliary tumors while
surgically removed. In conclusion, we found a significant differential expression of some
integrins in CHCA and liver tissue of hepatocytes origin. This specific pattemn could be used as
a tool to assist the diagnosis of this disease. Further investigation in a larger number of patients
should be conducted in order to determine the sensitivity and specificity of this tool, and to
provide additional information for clinical applications.
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2:1 Hﬂ%ﬂﬁﬂ'li’lﬁ ( Cholangiocarcinoma )

wohdfanuesnne 4-5 i ffdasnaniemalwareahdnnedn
sumannludiadusnasiudhmislwaiviadie (hepatic duct) Wasanaindu axdiiann
qqﬁ*lﬁ (eystic duct) sn@ausrnheaiuiiu common bile duct ﬁﬂﬂﬁuqﬂﬁﬁﬂﬁl‘aﬂﬁ‘m
du mbiseminhdRemsvudahiluimldd@ndiathelumsdosanns

wrGaahioadeidulevaniathaild uasszdiidumisdafumailanms
wavemsuammaagthauaneaiuld TasmlusuiaeGninhdouiwnifideld
3 nau orail (31]'?11 2.1) nﬁiuﬁﬁﬁﬂﬁﬂ Perihilar tumor W38 Klatskin tumor (Aafidu hepatic
duct VinnfiBanaINGY wuiviasar 60-80 wpuheuzGuinhinama nduiidasia
Distal extrahepatic tumors L@ common bile duct guminanudldidn wulsanwianas
25 unagthy wasnguimuAs Intrahepatic bile duct cancer (finiatdn 9maludladu wy
Ussiiusanar 6 1aaeilin (Alden et al. 1995, Nakeeb et al. 1996)

Ui 2.1 MuniniamudunbduasmsIniuunsiiauzSaig (de Groen et al. 1999)

T ¥ T TR - i W @
nnisagas 95 veausSaahabinasiandumitlazasia duriia adenocar-
i am o i e - ¥ . -
cinomas FadMHIANNNANMANHDN (mucous gland) BEIEHAYNDIND uanniiih

3259816 papillary carcinoma W&% mucinous carcinoma (de Groen et al. 1999)
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atanmspaslsausSvinhawanduilluudasdszma lulssmaanszawsnmi
auAMIUsEIIM 2,000-3,000 el (Landis et al. 1998) S msudssimauauiaiiu
i Fu mnd qidu waslng HaUAN§ITAININ hepatocarcinoma IHUsEmd Ingdnsims
lﬂuu:.'L%Q‘I"ii}'ti'"lﬁﬁ!ﬂi!ﬁ-{uﬂ‘izmﬂ‘iﬂ"lﬂH:“‘J'uilﬂﬂlﬁu-lmﬁﬂ ( Vatanasapt 1990, Green et al.
1991)

UedudnsduadumaiansGainhdivanlsems avi nadnaudaimoaa

il (cholangitis) fiTlurimi Cintraductal gallstone) ald@niaudhuusaEas (ulcerative
colitis) wazmslasuamsiainansiiaudu nitrosamine, dioxin, polychlorinated biphenyls
(PCBs) Whudu Tudssnnsinevwurnnsindewnslubiey (Opisthorchis viverrini) uaz
msudssmumnanimanoueds dimethylnitrosamine wu Yand) wniy uarduiln
Hadudusiiadnuazdaaindaiuuasiu (Pirojkul et al. 1991, Sithithawomn et al. 1994)
dmiudsemaluedeiu 1y Fu mna ua::ﬁ'l]u E]_ﬁﬁﬂ"r'i‘hﬂﬂ”ﬁl%dﬁﬂﬁ'lﬁﬁﬂﬁﬂﬁﬁﬂﬂ’l'l
fiadewmnBlulsidy Clonorchis sinensis mMafnsmMsanaina udssmamyinesuh
msAade Clonorchis sinensis ﬁ"l'lﬁﬁnmﬁuq'lumﬁﬁﬂu:ﬁqﬁmfwﬁgqguﬁq 25-50 11
{Shin et al. 1996)

hadulwgiiiogsewin 50-70 1 pImIuszaIMsuaaszaslsafivuianda @
i fuaue tlasmsdhifinmans (cola-coloured urine) Hmiinas 714 uazanil
MMsRuUinndaniasuuuTm Lﬁaﬁnna'lm-mm#jﬂm’iﬁﬁaaﬁmmﬁum: Gt il
tthefssianas 20 LﬁﬁﬁUﬁlﬁ%’umﬁﬁ%ﬁﬂi‘iﬁgnﬁmﬁquﬁ-&:n:ﬁ%mﬁﬂ (early stage)
'luﬂ:ﬂﬂ'l...l"l.l tumor markers m‘&'ﬁ?ﬁﬁiﬁ‘ﬂutl%ﬁﬁﬂﬁ'ﬁ #ia cancer antigen (CA 19-9),
cytokeratins, carcinoembryonic antigen (CEA), Wt mucin (de Groen et al. 1999) Tumor
markers FilonamfuuwssswasianrhggafAa seum CA 18-9 Failenuhmian
ax 89 namaatiheysanasdasa: 89 fisEdU serum CA 19-9 tanand1 100 unit/mi
(#1UNé ~ 40 unit/ml) (Nichols 1993) agalsna CA 19-9 lilafianudumedansSs
vimha uawrhgstvlunsdeiinduss vy weddusay warizinszonzems du
tumor markers S8y Sanulend CA 19-9 warbifiaiduwznatdnlumsidaan
unnlsn

B mavanasuNsGninhaaemsidn wararliRasnmnuiumsthea
Tunsdifbisnsomantaunseanldme vannnidimslawithiandimshia
fluorouracil, mitomycin, methotrexate, ctoposide, doxorubucin, U8 cisplatin WANUTIA]
thiiefildoisenmisaefiamntuasaiienay nanlan udsgtudilifindu
ueaiilsansmmanalumsinsusGaiani Tamm ) median survival Tugthe
intrahepatic cholangiocarcinoma U520 18-30 {Aau ua:'lmjﬂw perihilar
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cholangiocarcinoma Usanm 12-24 (fiau dnnmssasiiamialu 5 Trasitheviaaas
nANTIITEEAE 10-45 waraanmisaaiinmelu 5 Yusvdthe distal extrahepatic
cholangiocarcinoma (W#35088% 15-25 (de Groen et al. 1999)

2.2 Integrins ?Tﬁﬂﬁ'}’ﬂﬂuﬂﬂuﬂu‘mﬂﬁ'ﬁ (Integrins @ Structures and

Functions)

Integrins (Hulnalalusiudawuuuinmad yamhAduddu (receptor) 109
extracellular matrix proteins (ECM) uflil'l.ﬁlﬁﬁﬂ'ﬁﬁﬁln'}ﬂtﬂ'hd Wwad-ECM wax igad-
wad mednmgunalassah aaassumsiadauiivausad uanminimbiiiiu adhesion
molecule W& integrins Saiumumihanlumsdmasdyonauhasnwadaasfiamadana
Tiifiasansdimwinning wumsmuasainansuuead mMawdusrmanigidu
Tovaawad 289 uazilunumadglunssuiumaiianzGadon

Tuanatay integrins Usenaudalsfiufivhaiu 2 @e (heterodimers) #a oL way B
subunits usazaEiwT isoforms 1dsnnsne Tutlagtiuwy o subunit 9131 16
isoforms Was B subunit 71U 8 isoforms uaz OL Waz B isoforms mfi'lﬂu'muﬁwﬁu

Taanauns integrins 1NN 22 #ile (Aplin et al. 1998) 1 € uaz B subunits dan
wsniudauead Tasilmeduariluadduuanead (extracellular domain) duil
Wwhisuiu ligands anssiazlumsIuy ligands guﬁuﬁﬁﬂﬂﬂﬂ O uaz B subunits il
anlsenauny ii"m’s“uﬂmﬂﬁﬁuaﬁuanﬁaﬁuagjmﬂhmaﬁ (eytoplasmic domain) 1T
U"ilimf;ﬁ ﬂ'l‘ﬁ'unﬁ:ﬁ"lﬂﬁﬁri[ﬂﬁu cyiozkeletal proteins WaE signal transducer molecules

Ligands 284 integrins dwafldun ECM (a519# 2.1) 1y collagens, laminin,
vitronectin, fibronectin, intercellular adhesion molecule (ICAM), U&= vascular cell
adhesion molecule (VCAM) (Albelda and Buck 1990) 1@8 integrins 9:unuusnay
Tnedun ilﬂag'luﬂ‘m'[ll*iﬁuﬁ"u wudnuiiiseunsaasiludy RGD (Are-Gly-Asp)
{fhudy uanenil integrins 1eniia S1ansoduny adhesion receptors Bu 7 1 Ig-
CAMs W@z cadherins l@Aa8

(18 ligands FURY integrins IxniEnibinenswisuulaslasaiuauitoes
integrins WAL IMLU@NA integrins -F'iat“iu%r:m'lna'u' 1tﬁﬁ'aumﬂuﬁ’mﬂunﬁu (cluster) lag
muluwadasiidnunediu adhesion plagues (5871 focal adhesion points (U 2.2) s
Shuusanm cytoskeletal proteins (8 talin vinculin, paxillin, Ct—actinin, filamin Waz
protein kinases vy focal adhesion kinase (FAK) qnﬁmﬁ"tm UBnNMiaN cytoskeletal
proieins Waw protein kinases W& Failusiudu qanwmeriiafianniodunl integrins
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A75719N 2.1 MSATENEAIYA intégrinsg Twiiada UGETUATER extracellulir matrix

proteins NYUAY integrins (Mizejewski 1999)

Integrin Subunit ECM proteinsdigands Celltissue distribution

o LAM, Col Smaoth muscle, T cell, endothelium,
hepalocytes

tafh Col, PLT, LAM, ENC, cell-to-cell Epithalium, endothelium, Leukocytes,
platelots,

asf FaN, Col, INV, EPL, a3y, aaf, Epithelium, endothalium

LAaM, KaL, ENT

U—tﬁ1 FBN, VCAM-1, PP-HEV, CSF Leukocytes, malanomas

U-SE'I. FBM, INV, PLT Endothatium, platelats, hapalocytas,
ymphocylis

l_'.l'.f,ﬂi LAM, INV, PLT. EPL Most colls, platolets, epithelium,
endoiralium

U.',rﬁ I LAM Muscls, melanoma

M3B| BaL, TEN Epithalium, brain, endathalium, myaloid

o [y FEN, VTN Fibroblasts, tumor calls, osteoblasts

oty [z ICAM, ., Leukooyles, myeloid cells

{I_ﬁg C3bi, FBN, FAX, ICAM Meutrophils, ymphocyles, monocylas

a3 C3bi, FEN Granulocytes, monocyles

a.B.. FBN, FBG, FIB, VWF, VTN, TSP Megakaryocytes, platelats, melanoma

U.,ﬂ_; BSF, FiB, VTN, FBN, FBG, PiC, ICol, Crsteociasts, tumors, andothalivmm,

PEP.VWF, TSP, 0SP, Caol fibroblasts

{:{.ﬁ{?l.; LAN, KAL MER Maurons, fioroblasts, epithelium

{:l'.ﬁ_q VTN, FEN, PBF, TAT Fancreas, fibroblasts, carcinoma celis

oL .ﬁi- FaN Epithefium, carcmoma -cells

l:l,.qﬁ-r FBN, VCAM, MADCAM Endothetial and mucosal lining-associated
achions

o e NE Reproductive organs

asfis NR NR

NR = not reponed

{Amino acid single letter code; Abbreviations; BAL = basal lamina; BMP = basement membrane

protein; BSP = bone sialoprotein; C3Bi = Complement Component 3B inactivated; COL = collagen;
CSF connecting strand, fibronectin, ENC = endothelial cell; ENT = entactin (nidogen); EPL =
epiligrin; FAX, clotting blood factor X; FBN = flbronectin; ICAM = intercellular cell adhesion
molecule; INV = invasin, protein product of INV gene; KAL = kallikrein; LAM = laminin;
MADCAM = mucosal adherens in coil adhesion molecule; MER = merosin (laminin-2); OSP =
osteopontin, PBP = penton base protein of human adenovirus; PLC = perlecan; PLT = platelet;
PPHev = Peyer's Patch high endothelial venules; TAT = HIV tat protein; TEN = tenascin
{eytotactin); TSP = thrombospondin; VCAM = vascular cell adhesion molecule; VTN = vitronectin;
VWF = Von Willibrand factor; NSCL = non-small cell Jung (carcinoma).

Ubon Rajathanee University




Ubon Rajathanee Universi;[y

TUs@umanilldun cell-surface proteins (U tetraspans (TM4SF), integrin-associated
proteins (IAP, CD47), caveolin, Uat cytoplasmic protsins \%U cytohesin-1, [, -
endonexin, ICAP-1 (tlufu (Hemler 1998, Porter and Hogg 1998) waszuil signaling
molecules Bnwauniiage LIATUY integrins Tasass uanduiulysfuiuqly focal
adhesion plaques lAuA Rho, Rac, Ras, Grb2, SOS, Raf, MEKK, MEK, ERK1, ERK2,
CAS, Src family kinases, CSK (Judy (Dedhar and Hannigan 1996) asiiuin §isenil
(et focal adhesion site HuilamadususauuanindaaiuTusfunnnenareniie

E‘IJ‘I"'i1 2.2 Focal adhesion point and integrin signaling

Extracellular matrix protein
" i |

e )

Extracellular environment Integrin heterodimer

Plasma membrane

Grb/S0OS

Cytoplasm \\‘
i
W - -
; MAPK pathway
Crk/Nrk
acting ;!Eskacm - \ Cell proliferation
Rac and Rapl?
cell motility

Biological outcomes: gene expression, cell proliferation & differentiation, cytoskeletal

changes, cell motility

(Edﬁ 2.3) Tusehnnesfiavimhfidesle integrins fU actin cytoskeletal system (Yamada
and Geiger 1997, Hemler 1998, Critchley 2000) uastsiimhmhitlumsdiman
dyanunmeusmgasgmoluwad (outside-in signaling) warluyzidnnu

Ui fiintuiiuson focal adhesion points 3xfabiifindygnamnmeluwadaangms
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uBNWAA (inside-out signaling) (ABATUARATZUIUMSALALBINY cell adhesion @28
(O Toole 1994)

Eﬂ'ﬁ 2.3 Integrin-protein interaction at the focal adhesion point (Yamada and Geiger
1997)

& 1 Camim i Sl Bag

Ecchrmabr dagues o prisrr-jesdon S1enower fofesn ool adiewns moepios cybateiend proers. ed wgrel Eanadecton smicoies
Lare= rrdicair i i b o ol roirsie mesly bated onoe aivs B Doted lne rdcaies & possis
munu-r:c':npmunkrﬁm bi Lt e i Sah 2y cuak ndiile mokeodes
xhorasked W4T Catho 1= @t Wt Dl O S NoEcH aRcaend e o e ol s sydon bevod popred cegenesy
srpalahury of Brer Bechiy Ennesiors e b & To lon The inees od maecstd ruincsios. diven 2 fw ol as rwdez! oo
conylees, b few gt Sacdkog rimeciees we oy porest o ool ach are rct gt o, PR pobyn ke T FLT
phospholpese G OO oty tewarsl S e LI 1 pephed otusecs aci- |2 PP 5. poies fgosne phoephatass g2 PEF ke,
phosphairdincancl T-rese VAR e ctemisied phosghoirash,

d - -
9.3 UNUINYAY Integrins 1415A32L59 (Roles of Integrins in Cancers)
Ld f:l = - =i
wadnzFuluwsdigudsnalnlumsmuaumsesydula Taumnidlumssn
sdia@Eavinumudnuazannsounsnssnalldulageanaula nalnmisiiaueail
L » e -4 L J L L]
pmfugaunssfimdasiunsumshimwmmnlszms thytudiiinnuwigaudh
-t w & ¥ = = [ ad o .o #
integrins Sunumaanluruaausi qreamaianede ldudnsissuwlaimdiad
- Fa iy - -l - &
Undinmaihumadusd maeiygidula masnmudiaiiainufsiuasmsuninsznsem
- - w s - & ‘l s 5 v oo
CERITES m'i'i"ll integrins HU“U‘IﬂlHMHQﬂUﬂ'ﬁmﬂuﬁﬁquu IWT1E integrins MU
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Fl‘l‘l_!i'-llm’l‘!ﬁ’lﬂ"lu?] 84 extracellular matrix W& cytoskeleton proteins ARANTUN ﬂfﬁﬁﬁ‘iﬂ
NDAFY YT -DBNTER 'fa'qs‘iﬂﬁﬁiaﬁqﬁian11ﬁ1q1uua=3ﬂhqﬁn'umﬂ pawad ity
nsiadaui M wesmaigiulavesad duiudiaiarnuanundlumsha
904 integrins InNlUgmaiiauGs amalsidunumean integrins Tumstiianedaiii
amdusawnn mnelusdusiiadinnm 22 isoforms nszmpienuaduandioda
Waunnaiieuasiivuuusumsuameanuansaiuly (Viranen 1990) lutlquuiidaya
athadaudimafuununmmiilses integrins B9 isoforms whitu waswuh isoforms
wiliiummuasaudiguandeiu lemisiiaseaseduasiladainudan

nmsinnfsunwrhwadesdeunaiimaadnuaariioussUiine
204 integrins wan@ lnnwadundadiisdany (i 2.2) fMathawu skin
carcinomas Ui oy, 0Py, 6P, uas agPs integrin (Aadu (Tennenbaum et al.
1993, Mizejewsk: 1999) 11 colorectal carcinoma wuhiuFinm uﬁﬁ] ez {Iﬁﬁa, integrin
Wity wasmstiniueas o integrin TauiudiueMEAII UM IINTI
iiadathadnauasuninseanngaauieiiag (Chao et al, 1996, Mizejewski 1999) lu
human nonsmall-cell lung carcinoma (Smythe et al. 1995) U@ breast carcinoma (Shaw et
al. 1996, Friedrichs et al. 1995) U5 o integrin WisduuaswuInSna Olg
integrin ﬁgq'ﬁruﬁmmiuﬁuﬁ'{ﬁﬂﬁiqﬁuﬁ'ﬂﬂmsmuamu:ﬁmﬁmﬁrﬁhﬂ

A5 2.2 WUULHUNSUEAIDBNTE inregrins MUNzFanline1 | (Mizejewski 1999)

Table 1. Venoes Infegnn Hetemconpioxes Detacted by Immunchetochamical Technigues on Selacled
Haman Transiormed, Primaty, and Metastalic Tumeor Cells

Tiemor tesim Tmor wefy =iy = iy =Py ndy o omly AP wmdily aghy oo,
i
Brwast Trard 2 1 - - & *
Frn = = = - . 3 - - &
=ty - = = - - - + =
Colon Troms: ] -
Brun. - - 4 - & -
Uetaz 1 = -
Faaney Trans: = ¥ ¥ b
Pain, i £ 4
sl * = - | x
Luireg Teans - * = - & ¥ = -
[NSCLT) Prim. = z . 3 £
bletm # i
Iz ianoma Tras - B
Prums - x - - 3 - * 4
[TETES & - = - - = . -
Creany Trars L =
Foram = -
[T - - -
Skm Trans - 4 B
{sqummous}  Prm - — - = -
et - . - - L - =

Mata BHarws wScahy Erachy o S = B Eerpes

* = Uprpgubabion of ElEg e sedan

= Dirsrremtadon o Fiegih degdesiis

* o Disorpars e reciaiibuon of Elegf i ei SRl B O IO BT
WECLE = Rremal el ko) carcincms

Trans = Fanstrmed cells

Prim = primary Recs osly

Tt = rwlasal fena oy

Chpka wets asharisd end coapiied bom Rely &, &8 V0 T1 7, TH-S0L &5 o P2
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ssSnnmieimsudnuwaimuaasanna integrins W& isoforms AI0AY A2
BEILEY melanoma WUTHUTIN integrins 0331, sy, azfs uar o s Lﬁugq%runi"t
wadun@ (Klein et al. 1991, Marshall and Hart 1996, Mizejewski 1999) ugfiaeiiny
S1AYMIAETINAD oy Ps integrin WinssinnisienlSinamas integrin siatiia@miug
fuamuansolumsuwinsenoyaaneaniing (Marshall and Hart 1996) @l breast
cancer Wuhiimsianuulsansuaniaanua integrins 0B, oy P was osPy Tand
Viinaaaaanhiinuly normal breast tissue (Mizejewski 1999) wasiineandinisi

"y * - -Ir" - L &
Ui 0Py integrins aaiaoasti@Bmiudivanuguuiseaalsa (Gui et al. 1995)

2.4 MIUAAIDBNYDY Integrins TunzFipAuaznsTaau (Integrin

Expression in Cholangiocarcinoma and Hepatocarcinoma)

yeGawssduinthulywiddguaswuisnduduusn @a hepatocellular carcinoma
(HCC) uasiwuiasaunia cholangiocarcinoma (CHCA) neGaadnantaiisanms
moge uazinanawylusserilsadiiulbnnud madnluedaldhmsdnnuuuie
MIUEAIDANTEY integrins UaeANWINALOR integrins WisndaiumaiianzSaiia HC
usz CHCA TasmuiirimouwilildnhmsdnndadausGaildnngihs wasmidduin
drumitainmsanenlu cell lines Foildumiiaanainueda HCC w3a CHCA uas integrin
isoforms aeimMsAnwlaun o, o, o g, B ua B TINTIBNLABY Torimura et
al. (1997) Fadnwimisudmaantas inteerins I HCC Tughhednnu 25 9o Tawly
IM@iin immunchistochemistry AamstaniiiniianiouauAvafidsnLda integrins
0Ly, Oz, Ol O, By, uaz Py WURUSIIN sinusoids mandadEnuzs HOC wanilada
auiln@iiuIna integrins o uaz B; Liuandmnin uasil integrins 3 ¥iin Falainulu
diasutng dun os oz o udnaun o ﬁmmﬁauﬁqgﬁmﬁmﬁ'au:ﬁq du By Lo
wumluiladansGwesdiadamning Swwaildiinwdusannsssiumsnuse
Ogzaki et al. (1998) #ldinaila reverse transcription-polymerase chain reaction (RT-
PCR) #N#MULMHIMSUEAEENTEY integrins lunzisugiia HCC Hldnndihainn

16 718 HAMIATITIUATIEWUTINY mRNA 781 integrins 7 #iia laun o), O Olga. Olsa
; o R g

Bi, Pia uaz Byp WUl integrins o FFnaindvludiaganeGs lunsivSnn

| . & (] ] oI ne - ] = [ .Y [

integrins 0 uaz Bya Wulivandnnndiadulnd adwlsidlumsdnmnaiaiivui

P e : = = I
WinauzSeu HuSnm Integrins B; uas BIB NI a0 Masumoto et al.

(1999) laAnwmsudaaanyad integrins 14 HCC cell lines 7 wlialaumaiin
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fluorocytometry W wagmaTInS I ntegrins [3; gmiwﬁﬂ‘ﬁ'u-} (CLi_g ) WazwuU
integrin Hﬁrﬂﬁﬂunmmﬁmﬁa4ﬁ'um‘mmm'iﬂ'iunﬁ'§ﬂﬂu (invasion) YBALTAFULTIOTY

dmiulunzGaduniia cholangiocarcinoma (CHCA) Volpes et al. (1993) lald
maiia immunohistochemistry AMBuLiBNKG CHCA uas HCC Saldnngihesnm
11 718 uds 15 TuMmHaIau [audne integrins 6 vli@ lAUN VLA-0L), VLA-OLy, VLA-
03, VLA-Ctg, VLA-B;, VLA-Ps (VLA @8 P1 subgroup) WU integrin VLA-cL; 3m5
udgvannawzlu HCC uas hepatocytes 87U VLA-Oly, VLA-CLa, VLA-Pg w8z VLA-0Lg
vwutawizlu CHCA uae biliary epithelum Tumnisdt via-B; wuludiadadummissum
uas*ﬁu’*lrTqmﬂﬁﬂuuuuuunﬁuamaanum integrins W4 well-differentiated CHCA uas
Hee Tilauandwadundvssinmdniu udaiialsia Tu poorly differentiated CHCA
WU integrins VLA-Cly, VLA-Oa, VLA-Bs , U2 VLA-0s amipgaandiiwuly
normal biliary epithelium uanmnﬁﬁgﬁnmiu CHCA cell lines (5 #1ie) uas HCC cell
lines (3 #iin) lanmaiin flowcytometry (Enjoji et al. 1997 ) WuT integrins (L W@ s
wuawigly CHCA cell lines Tunaus integrins oy wu@wnzlu HCC cell lines v
integrins Oz, Clg WA B; wuﬁﬂu CHCA Uat HCC cell lines WUS% integrins Oy W& Oy
wulu CHCA cell line issniiaw@an

NnuamsdnsRnaTneeL waasbihinsuaniaanyas integrins WaBiiad
AMALANAAUTTwIEadNES HCC uay CHCA fMatifauiwiamy ldud
integrins By FeluTBNUAREBATNEUNY integrin THaTL CHCA wdliwuly HCC
w8z integrins o Fawulu HCC udbivulu CHCA amuanshalunuunaumsuananan
#84 integrins anvinlsslamilumshediedousnlsa cHCA Seiifudennwadidayva
faanvn HCC Sadlidiennmadauld
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g el o

A5ANHUINUIY

suaaumamaaaslulasemsive figail

3.1 msifudiadsnngihs

3.2 msanlensimyliauasU3inm integrin mRNAs lagi8 RT-PCR

3.3 maanviensimoiauasUyiinn intergrin proteins 1038 Westemn blot

analysis

8.1 mstiutiiadesngihe
3.1.1 Jaauazaunin
- Cryotubes 2 ml.
- Liguid nitrogen and siorage tank
- Freezer (=70°C)

3.1.2 AEMmMaang

dindalslumsdnmldnndihadinou 12 nis SudhFumsinnmi
Tsawmnariuaiund anzuwnsamand minmasyouwiy dayanihl
wavdayamulsasasdihoasuliluenmei 4.1 (unil 4) dadeduuniives
dhpnsdmiuiudadalasssutaunsGiddaoaninusaniuviadiv
dadasundnndudy Lﬁatﬁaﬁzgnuﬁuﬁuﬁaﬁhu druusnlszanm 1-5
n3u illurlululaseumainduudinhinuilugdiui —70°c adds
anuiifhduimniensimiSnauassiieees integrin mRNAs U8z
integrin proteins @735 RT-PCR W& Western blot Mua1Au diadadud
sanhluudluafinduasisudonni dadahuiifiuliamiu

AN U histology WS immunohistochemistry
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3.2 mMIanIvANzEnTiauazf3ain integrin mRNAs 729 1e8i5 RT-

PCR

3.2.1 JanuazaUnini

TRIzole" reagent (Life Technologies, Gaithersberg, MD, USA)
DNase 1 (Promega Corp, Madison, W1, USA)

Agarose (Life Technologies)

Ethidium bromide (Sigma Aldrich Inc., St. Louise, MO, USA)
SuperScript ' One-Step RT-PCR system (Life Technologies)

Taq DNA polymerase (Promega Corp)

Standard DNA ladders (100 bp, 1 Kb) (Life Technologies)

DEPC (Sigma Aldrich Inc.)

Chloroform

Isopropyl alcohol

T5% ethanol

2 M sodium acetate

MOP buffer

TAE buffer

RNA sampler buffer

RNA loading buffer

DNA loading buffer

Micropipett tips for RNA (1 ml, 0.2 ml)

Eppendorf tubes

Micropipett (1 ml, 0.2 ml)

Dounce glass homogenizer

Refrigerated microcenirifugs

UV-VIS spectrophotometer

Submarine gel electrophoresis apparamus with power supply (Bio-Rad
Laboratories, Inc.)

UV illuminator with polaroid camera (Image Master VDS, Amersham
Pharmacia Biotech, Inc. NI, USA)

iCycler Thermal Cycler (Bio-Rad Laboratories, Inc., Hercules, CA,
USA)
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3.2.2 ismaneaaa

3.2.2.1 NISUEN total RNA 3niiiaida

uadiad@aia bigaduanlinhm TRzol" (dlada 50-100
mg 'IFiEIlE‘IE‘I 1 ml) Towly dounce glass homogenizer
ganalinigumgii 15-30°C Whuoa 5 il

W@} chloroform 0.2 ml 6id 1 ml of TRIzol" Uaehlvitniu wth
waaamBthium 1 udn ifgamgil 15-30°C Wuom 5 il
Wl 12,000 x ¢ gaungil 4°C dhune 10w wasan
e hessuanidu 3 fu fa fuvugaiisnuurlady
aqueous phase 3 RNA azauay duasgaiidusaiiiugu phenol-
chloroform #eiTlUsivaransag wartunmadiuguun i
anutuegu il DNA araiuat

Tslunageimauuululily eppendorf tube 1.5 ml ol
un total RNA uavgahmausausnllilu eppendorf tube fn
sudimihluusnhysiu

Tumsusn tomal RNA (i3 isopropyl alcohol 0.5 ml ashiien
duuuiusnnlily eppendorf whe sanlidiulasms vortex
aalivianmadl 15-30°C {hina 10 it

thuil 12,000 xg anmnii 2-8°C {hinm 10 10
waaniniusziiiu RNA pellet agfifunaan danynzadoma
NanaaaaTAsl RNA pellet wimalszinm

3.2.2.2 MU wtal RNA

ST RNA tssana 200 o Ty DEPC-treated water
vhlUSaA absorbance 7 260 nm Waz 280 nm

= L L o ar J
ATUIRWIATI NI HTUEDY total RNA rluﬂ"'l'iﬂﬂa'lﬂ"l.ﬂ AU

Total RNA concentration (g /ml) = A, x 44.19 x dilution factor

. - ' o el
AMIONARTIE A, /A, #ﬂi‘.lum"r’luamﬁﬂumqﬂﬁﬂm
RNA A15H@10g5EWIN 1.65-2.0
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NTIMTIFdaU RNA integrity
({iaseIn RNA ansngmihmalahedaaulesi RNase il

Tuwaduaniiannmiluiloy dnfudidasnsedaud RNA flun

laslanma bigawa SEmsanvdaunhinonmsuan RNA 678 1%

agarose gel electrophoresis WAHaNAIY ethidium bromide mmfu

dasamulausdaanhlawa (UV) 1 RNA amamwiliiia

MSEEA WHBARULOUMNIDY 28 S WAL 18S ribosomal RNA

athafamu 38mausn RNA dsi

- W38N 19% agarose gel Tu MOP buffer lauld agarose 1 gl
MOP buffer 95 ml. gulviazmelulalasiow

- lawatigumpivsznu 55-60°C 14 formalin 5 mL.(Faehu
MINIBIEI8 Whatman paper Wa7) wau bihnuudnihlmag
WUUTNW (gel cast) waxld comb :ﬁaﬁwanﬁ‘m%’uﬁuaﬁﬁ'&
9t (sample loading well) Udasmauiadmuaidnhaanan
wuuRaWll&1 1 submarine gel elecrrophoresis apparatus d
MOP buffer 831U electrophoresis chamber I#nuf@Ea

- @sanmainlami RNA sample (10 pg) uaniu sample
buffer luBaTd 1:2 (v/v) a:uﬁ;qmﬂqﬂ 65°C TIMiUG
RNA loading buffer luams1du 1710 (v/v) tasdiuuanunany

- Wzaamasn (10-20 ul) adlu loading well

- Run gel Taglnszualvidhiiussana 100 volts Junseviauaud
151:311:1{14 bromophenaol blus tﬂﬁi}umuwﬂgﬁﬂi:u"lm 2 gy N
ATUENIBILHYEA

~ HBNIARIN ethidium bromide uanhlldasgmalauss UV
vuinmwannaasinnasud

[ ] - = " J
mai1ea DNA thudlavlusmade wasmsaseaaunmsduilay

731 DNA las PCR

({lasinmsana total RNA Tatld TRIzol® reagent a135ims
Yuidiayumas DNA Tudhaths uaslaoi sense & antisense integrin
primers filglummaaama fdumisaguy exon WWeaiy Gy
windfiumsudiau DNA 2uifia amplication 789 DNA Tuufjism
RT-PCR @t Soiil¥lduawinaia (false positive) Satiifauia
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11 total RNA i lauufjiiasm RT-PCR awiaariaa DNA Tasns
#aules! DNase Ifian DNA @unau uszifadumsiuiuh i
mavuiiaunas DNA smihdatg total RNA Bashumsdandin
DNase uad? I PCR Tauld sense & antisense primers (dutdeniu
#laluUfA3en RT-PCR aiilan 9@ PCR product @28 agarose
gel electrophoresis WAILINY DNA fragment ilhumstiugui il
DNA thidlavludaata
Uiii3ndmIumai DNase I pre-trearment Sldnsznaudail

5 Lig total RNA

10 units RNase-free DNase 1

50 mM Tris-HCl (pH 7.5)

10 mM MgCl 2

50 g/ml BSA

Final reaction volume = 20 LI
aaliigugil 37°C wu 30 Wi MntuEuR 75 °C 1w 5 Wi i
Yiraoaulesd

T wr . = e
Uiismamiumah PCR ddndsznauaail

Total RNA 10-100 ng
Integrin sense primer (10 mM) 1 ul
Integrin antisense primer (10 mM) 1 ul
[i—actin sense primer (10 mM) 1 pl
fi-actin antisense primer (10 mM) 1 Ll
10X reaction buffer 5 pl
Tag DNA polymerase 0.5 ul
Distilled water gs. to 50.0 pl

T oy i - = o
- iAsmly Run lut@3a3 Thermo cycler Tonfimuadnuiusau
nuaau Al ussstaznmeanlinim aeil

Cycle 1 x 35 : (Polymerase chain reaction)

Step 1: temperature 94°C duration 0.5 min
Step 2: temperature 53-55C duration 0.5 min
Step 3: temperature 72°C duration 1.0 min
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Cycle 2 x 1 ; (Final extension)

Step 1: temperature 72°C duration 7.0 min

- - - 2 e ™
= i]ﬂa‘_]ﬂ'iﬂ'lﬁ'l.li‘lﬂuﬁ'] U PCR reaction HMUWEAUN 14 agarose
gel WAIATIVNUOU DNA fragment UREHBUMNINAY standard
-l w L I ar
DNA ladder i nin lw3aniu S5nmmaassmunite 3.2.2.6

3.2.2.5 Reverse transcription-polymerase chain reaction (RT-PCR)

VAna integrin mRNA ludathailpathadadaiviinaniay
10 Sadanhmsuiisnaudarmedyanaliansoananuled
Uifiden RT-PCR flumswldou mRNA Wi cDNA mmiule
cDNA fildnnuindmdhuusiadlumen PCr WadianSina
cDNA fiapsmaiudui ol aﬂﬁﬁ%u1§usgma=lﬁ' integrin DNA
fragment Migasmsinanndsannsonnavwulalagis agarose
gel electrophoresis

({iasnn mRNA fusnldnnadinninowaesiia msfas
\AanuenudnaNnual integrin mRNA ﬂtiwﬁwm"mfuﬁ'aq'lﬁﬂ:
primers HiAuinAdlandduadINIUAWINUY integrin
gene sequence ﬁqéﬁuﬁ':ﬁﬁ'[a'lnﬁinm integnn genes o, o, O,
Bys B B, dgAuwuuaENNWIHBUNTUE ﬁﬂl&ﬁt“ﬁ"lﬁﬂﬂlﬁﬂﬂﬂ
snilifiutana GenBank (hitp://www.ncbi.nim.nih.gov/
Genbank/) §1M3U oligonucleotide primers Aldlulasamyisei i
aauinaals nduamllumatnn n

Tulfisen RT-PCR ﬂﬁﬁ")i]thﬂ 1t B-actin gene u internal
control tRaNFaUTREUENM MRNA Suey tasnn B-actin
gene {uduiiimsuansaanluwadnnyiia (house keeping gene)
wazdoh bifimswdnuulamsuaateanyesiuil lniladanns

Tumsn RT-PCR lﬁqﬂﬁ‘"ﬁﬂ“‘iﬂ SuperScriplm One-5Step RT-
PCR system #4lu1lji5en 50 w fisusenaudail

Total RNA 1 Hg
Integrin sense primer (10 mM) 1 pl
Integrin antisense primer (10 mM) 1 gl
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[f-actin sense primer {10 mM) 1 il
fi—actin antisense primer (10 mM) 1 gl
2X reaction buffer 25 pul
RT-Taq mix 1 pl
DEPC-treated water gs. to 50 _l

winowg : UARGIauaa (control reaction) Haaaugi
Uiismaiai ldnnlsznaumilandfiiineda udbiil RNA
sample waiwaumstuiuh 1) Lifimsdudlaunes RNA way
DNA Tushmen 97l wax 2) primers 4 menldbalidmbida

self annealing & amplification

FuADUMHN RT-PCR Hidail :

- wieniisen RT-PCR iidussnaumiuaastadu Tondan
1% integrin primers ﬁﬁauhém"fuﬂﬁﬁ'ﬁmmia:qm

- ARl Run Tua3as Thermo eyeter Taammuaiunusau
Juapy anmail uarszznmaIARGe fil

Cycle 1 X 1 : (Reverse transcription)

Step 1: temperature 50°C duration 25 min

Step 2: temperature 94°C duration 5 min
Cycle 2 x 35 : (Polymerase cham reaction)

Step 1: temperature 94 C duration 0.5 min

Step 2: temperature 53-55'C duration 0.5 min

Step 3: temperature 72°C duration 1.0 min
Cycle 3 x 1 : (Final extension)

Step 1: temperature 72°C duration 7.0 min

3.2.2.6 M3IATIEH PCR product
diaUfAsmndugaud 1 PCR reaction INUBAUY 1% agarose
gel WEIATIINUOU DNA fragment UASHBUTUINNU standard
DNA ladder # run Windauiy fusaumimaasaiidail
- @38 1% agarose gel 1 TAE buffer Eiu'lﬁ'azmuﬁ":ﬂﬂﬁ'iml

Ubon Rajathanee University




Ubon Rajathanee Univerﬂ.ty

lﬂﬂﬁﬂﬁqmﬂgﬁﬂ‘izu'lm 55-60°C thlumaswuuiia (gel
cast) uazld comb tplumguamsumoanmate (sample
loading well) Uasghilmawdsmuddnhaanninwuuiuwluld
1ily submarine gel electrophoresis apparatus 1d TAE buffer a3
1/lu chamber Téniaa

\@3uuFmBtNIAmh PCR reaction 910 5 il siasifiunh 4
Uas DNA loading buffer 1 pul

NuaaRIBthiaslu loading well WBEWHDA standard DNA ladder
(100 bp ladder) 83lu well ML

Run gel Tanldnszualwissana 100 volts sunsevawoudhiy
Huraq Cyanoxylenol FF tnﬁauaqmmjﬁﬂ-j:mm 2 9u. N
MUENTBIUEURE

HANIRAAIY ethidium bromide udnhludasgnielduas Uv
tuiinmwsnnassnnanosd

- o =y
3.3 NMIRTIVIATISHHILIA intergrin proteins 1@ Western blot analysis
3.3.1 Jaquazaunyel

3.3.1.1 SDS polyacrylamide gel electrophoresis (SDS-PAGE)

TRIzole" reagent (Life Technologies)

Separating and stacking gel solutions

H,0-saturated isobutyl alcohol

Wash solution (0.3 M guanidine hydrochloride azanelu 959
ethanol)

Ix Tris~C1/SDS, pH 8.8

2x and Ix 5DS sample buffer

Protein molecular-weight—standards mixture, prestained (Bio-
Rad Laboratories, Inc.)

6x SDS sample buffer

Ix SDS electrophoresis buffer

Transfer buffer

Ethanol

Whatman 3MM filter paper

0.45 pm nitrocellulose transfer membrane
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-~ Scotch-Brite pads (3M)

= Electrophoresis apparatus (Bio-Rad Laboratories, Inc.)

- Electroblotting apparatus (Bio-Rad Laboratonies, Inc.)

- 0.75 mm Teflon comb with 1, 3, 5, 10, 15, or 20 teeth
- 25- or 100-ul syringe with flat-tipped needle

- 0.45 pm filters (used in stock solution preparation )

- 25 ml Erlenmeyer side-arm flask

- Power supply (Bio-Rad Laboratories, Inc.)

3.3.1.2 Immunodetection
=Primary monoclonal antibody: antihuman integrin antibodies,
Ly, O, g, B1, Bs, Ps (Chemicon Intemnational, Inc., Temecular CA,
USA)
- Primary monoclonal antibody:antimouse actin antibody (Santa Cruz
Biotechnology, Inc. Santa Cruz CA, USA)
-Immun-blot Assay kit {Eia-Rm;l“ Laboratories, Inc.) Usenauais
« Alkaline phosphatase (AP)-anti-Ig conjugate
« AP color reagent A (contains NBT in aqueous
dimethylformamide (DMF), containg magnesium chlonde)
« AP color reagent B (contains BCIP in DMF)
« AP color development buffer 25X
» Tris-buffered saline (TBS)
» Gelatin, blocking grade
» Tween 80, blocking grade
-Blocking buffer : 396 gelatin in TBS
~Tris tween buffer saline (TTBS) : 350 I of Tween 20 11 700 mi
1X TBS
- Antibody buffer : 196 gelatin in TTBS
—First antibody solution: dissolve the primary antibody to the
appropriate dilution in 100 ml of 100 ml Antibody buffer
-Second antibody solution: © dissolve 33 [ of the antibody
conjugate in 100 ml Antibody buffer
- Heat-scalable plastic bag
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— Orbitary shaking incubalor

3.3.2 Ainmmaaad
3.3.2.1 mausnTsiumndiaiia
- 2 el v ¥ R -
wsnlUsdunnidawelagliibm TRIzole" (swaziduans
L ; L J
naassagluyta 3.2.2.1) sunuasusalil
. YA
- 18 phenol-chloroform iN@nAznaulaM L@ isopropranol
- AL - -
1.5 ml wanbidniu udaliNgumgiivennu 10 ui
- anluihuusnil 12,000 x g gumgil 4°C dhuam 10 it wd
inthuaiagadnninle (supematant) il wd i protein pellet
& w ' & ”
WE1 3 AFI8I8 wash solution lasluudazaialvidn wash
& e vl . o e & e
solution 2 ml @avalingumail 15-30°C w20 i nuuth
: d i 2 v
TUtuuenii 7,500 x g gamnil 4°C tuom 5 i gadnanld
L : - ¥ - z
tuuisld iean 2 A%
- vow ou B vl -
- fin ethanol 2 ml aalu pellet wanliuniu aaialingumgil
- o B o d d =
15-30°C wi 20 wii ;i luthuueny 7,500 x g aumgil
4°C e 5 wi gaduhlansuuiialy diu petler 13
- WA pellet uwa Taely speed vacuum WM 5-10 R
" o - o
- @zand pellet 08 19 SDS USinw 0.5 m! Hamuunil 50°C
- thuusnii 10,000 x g aaumpil 4°C (Wunan 10 W
- ganawnznhlalylawaaalmi vimhldldlumsuen
- W s [ - s vl -
TulsfueeTs SDS-PAGE sialu wiaaaiuinwnlinaumai -
20°C auninsiinldvaly

3.3.2.2 msuonlusAuaais Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE electrophoresis)
1) NILATEH separating gel
- Usznauusiuui 2 udiRuLASeY electrophoresis apparatus
Taul¥ spacer Auviialifidariesswhausuui 0.75-mm
- @38 separating gel solution wazlaufidsanlasly vaccuum
- (#y 109% ammonium persulfate and TEMED ﬂ"iu'lmmu'ﬁ
dnnuldlu gel solution W A vuaniud sziadiia
Waagme
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~ 1% Pasteur pipet Wua® gel solution ldaITEWIAMHLLAT LW
seauvagalszann 11 o,

- 1o Pasteur pipet aulminea H,0-saturated isobutyl alcohol
aqUuinmaniath Mussn 1 wdiah iadn
aiauauastlouilisenduuninduh W haiowa
(1@3u3 H,0-saturated isobutyl alcohol lanm v isobutyl
alcohol fiu H,0 lu separatory funnel e hiugndu 9
ﬁ':mi‘lmmshuﬁﬁqaﬁfnﬁuﬁﬂﬂ g qA%e)

- darhiwaufisiguugivias Saldnmssna 30-60
U

- (N7 H,0-saturated isobutyl alcohol 8BNWEIENIY 1X Tris
CI1/SDS, pH 8.8.

o) NISIASEN stackng gel

A)

- @383 stackng gel solution dail

- 19 Pasteur pipet WB@ stacking gel solution ldaumiia
separating gel TiszAuRaadssanm 1 wy. INBaULUDEY
wiuum seRem Wiiasamea

- 1d 0.75-mm Teflon comb aq'luiiﬁu stacking gel solution ua
\&in stacking gel solution UNINHEBITEWIN comb

_ Jsanbinaudsdrigumninvias S1ldnanlsznn s0-60
W INULET comb BBN UAIANERIMEBRGIBENATE IX
SDS electrophoresis baffer

- uduralithlsenaudnnu electrophoresis chamber WELFAN
Ix SDS electrophoresis buffer @3lU1u chamber ivanaa

msuanllsumsnszualiih

- @a@a8N protein Tu 2x SDS sample buffer FIHAAT
a1 1:1 (v/v) 1d eppendorf tbe Tarhliaiimuamiluéi
100°C 11y 3 to 5 min MfmegRanaznay asaallsau
Tu 1X SDS sample buffer 50 to 100

- @@ protein—molecular-weight standard mixture Tuix
SDS sample buffer tﬁﬂTﬁﬂﬁH?ﬂlﬁﬂUlﬁﬂu

- wpaamatnilusivaslutaslasly 100 W syringe uaznuan
standard protein marker 83lusntoq
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- @8 elcctrophoresis apparatus W power supply

- Run gel Tdnszualv 10 mA fluﬂ"i:ﬁﬂa bromphenol blue 9
aaliludy separating gel Faiimnszualviidu 15 ma

- Run @8 3u# bromphenol blue wdauaslUuEMUsI284
198 Fetlanszualvivh simiuneaudurasananaio

- waaananuHuut dmgpshumikabiiedudygdnuo
UBNAAMHYBARE

- thaldanamhbsdulasitoend (Coomassie blue staining)
Wiataudousudved (Western blot) WaIL@n3al

3.3.2.3 nIaTImsAua1838 immunoblotting (Western blot)
Whumsananllsduiumemendamantiusnllsduain
sDS-PAGE Tasmsdwldsfunnueiuiallg nitrocellulose
membrane #38 membrane #iiadu wiu PVDF uas nylon membrane
nntilusdahuisniuseudvadmusn maaTem Wi
yUAiimamnshunsiuuauavadsusn ansamldledlduay
GundmnaaduiiuuauAUARBURLALRAGILIN (anti-TgG
antibody) wouBuaamaasiaenmnmaeuls! Fuaulmito
T#lAln horseradish peroxidase (HRPO) wae alkaline phosphatase
u‘fauauﬁuaﬁﬁ"nﬁamﬁ'}ﬂﬁﬁ‘%mﬁ’uunuﬁungﬁmﬁﬂuﬁ'} AMULDUG
vaannuaanll :imivld substrate aslludsm wulubee
Wasu substrate Falaiiidliiiiu product AfdUTIng LU .
fumisilUsfuiuaguy membrane M3 Westem blot fiiuma
Gail
n) msmalsiulid nitrocellulose membrane
— yaswnuenhlsiudinis SDS-PAGE uanhusuainudly
transfer buffer NRRMAINEY WU 30 11
— senaunsuRaEnAU transfer cassette IWilanyasity

sandwich (Eﬂﬁ ) aail fuziwqamu;iu Scotch-Brite 6@

MmN sEmEnssaa W lsmnanhushisauasuly

{Wan@e transfer buffer mﬂﬁmﬂuduwaawuﬂi:mﬁnﬁm

Tarlifuiiaansemunsaafhue cathode Aasiafuiaau

\iinaglu transfer tank 79 nitrocellulose membrane AIUULHY
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walwuuvaimiaslifiasame (fauiasi nitocellulose
membrane 3118 daudluinduly membrane MunWanuud
i luugdaly transfer buffer WY 10-15 W) MINTUMN
wrunszasnspdauIidunday tansfer buffer 3x3aat i
fivloaeIme uazgamN Scotch-Brite UMUHUNTEAY
nIpadnTuwila

Ua&an transfer cassette WENN UMY transfer tank Tigniie
v nEmRad Ui nitrocellulose membrane Wuduilda
futn dasmnmsmellsiunnealidumnsuiifioms
inauliuan

W@ transfer buffer @31 tank WEGD tank AU power
supply

Electrotransfer lanlanssualviih 100 v (lasilszuy
cooling) Hhutian 1 Fala

Yanszualwih 1 membrane 88MININ transfer cassette WD
ﬁ’aqui"lmd-uﬁmﬂuﬁtgtginurﬁuanﬁﬂmq

111 membrane Wasmnlsiulasmstauiuuauiivedn

2) msanawml)saulasis Direct conjugated secondary

antibody
16 membrane lugana a@indeussy blocking buffer 5 ml. ia
aelviainlasmeaulu
hlimhigamgiannu 1 $ilu
\R89N primary antibody 1:10, 1:100, 1:1000
(WUegald membrane 0 blocking buffer Rauddamnusy
¢ TTBs Tasmsuehfiaumniivas oa 5-10
n TTBS aan udld diluted primary antibody solution &l
un 1lahaauueias orbital shaker w38 rocker #
amumniives 1y 1-2 1lk wisanacwdrhudy
1 membrane 88mNINGY THLTlUNEBINANERAN SR
TTBS 200 ml. 2 A% Tasusavaialiudld 5 Wil fgumgd
Wil
(@383 antibody conjugate solution 1AENT583 AP-anti-Ig
conjugate 33 U1 U antibody buffer 100 ml.

Ubon Rajathanee University




Ubon Rajathanee Universiéy
2

1d membrane Tuqmmﬂﬁﬂlu‘lmi uald antibody conjugate
solution #luga Uagaliatinlasmsaulv
nluwdigamgiivies 1 30 Wi - 2 Fala

111 membrane BAMNNING 8nlasn sl TTBS 50 ml
figuugiies wu 5 nd idanas

Aauh membrane U color development 81368 TBS i
AUMQINDY 10U 5 1H (Hamda Tween 20

@3ty Color development solution l@UHEN AP color reagent
A 1.0 ml uaz AP color reagent B 1.0 mi Tu 1X AP color
development buffer Higmgiias aslavuivaandoais
uddedulimuduliiui 4°c

s membrane Tu Color development solution A592U band
ity melu 10-30 107 nsdiitlitiu band 9r9ud
membrane 19y 4 1‘;‘11154

wyaUfisenlasmsans membrane @78 distilled water WM
10 Wit wianweianmgiias wWannhlusswhalu ads
Vioe 1 A%

drosUllunnei membrane dailan

11 membrane lWhinlvuvia Tasyssnunu filter paper 2 weiu

WaIMBAIN aluminium foil Uaanuus Wiadllvdna
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uni 4

HAN1SINY

4.1 dananthy

dindehindnnlulasimsideil ldnngthesn 12 9o SaldSumsiaedeh
Hunzdoinhilasmsansimauazmsanamanmsing usztthuhiumsehaa
Snwilsawnnadiuaiund acsumemand wninnasseuuty maed 4.1 weds
yamlvesdihedhunoyara meliedouarsansansdudialaowenduwmd a9
vodvumsdawmy Fa-anauasmnoemadoudihs mmei 4.2 aptioyamluuasda
yaiulsauasiie

A1 4.1 ﬁ’a:da@'ﬂmﬂtsqnna

No | Code | Sex | Age! | Tumor CHCA type Histology Histology
I | ¥rs. i location Type grade
1 | Nid4d | M 58 Ri lobe imiraductal | Tubolar adenocarcinoma WD
2 P12 M 54 Rt lobe hilar Tubular WD
| adenocarcinoma
3 i P20 | M | 49 | Rulobe hilar 2 Tubular WD
. adenocarcinoma
4 ! P29 F 49 | Rt lobe Intraductal Tubular WD
! . #denocarcimoma
5 P31 | M | 67 | Rulobe hilar 5 Tubular . WD
I ; I I sdenocarcinoma |
6 | P48 | M | 73 | Rtlope | mass- forming | Adenocarcinoma | WD
7 P&0 F | 64 | Rtlope i Intraductal | Papillary adenocar-cinoma | WD
; ' | with tubular invasion
8 | P71 | M | 51 | Lt tobe | Intraductal X X
g P92 M | 55 Ltlobe | mass- forming Adenocarcinoma | WD
10 | PIO5 | M ! a6 | Ritobe | biw | Adenocarciiom | wo
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No | Code | Sex = Age: Tumor CHCA type Histology Histology
' Yrs. | locafion Type grade
| | | |
11 | P120 | M | 49 | Rtlobe | Mass- forming | Adenocarcinoma | MD
12 | P126 M ] 51 | | Mass- forming | Mucinous adenocarcinoma
‘HH"IIIH"IE!:

CHCA type = Cholangiocarcinoma type

Rt. lobe = right liver lobe, Lt. lobe = left liver lobe

WD = well diffrentiated, MD = moderately differentiated, PD = poorly differentiated

A119h 4.2 apdtenamluazdeyasulsavasithe

Patients Number Percentage (%)
Sex:
- Male 10 B3.a
- Female 2 16.7
Age (vears):
- >60 3 25.0
- 50-59 5 41.7
- 40-49 -+ 33.3
- <40 0 0
Tumor location
— Right lobe liver 10 3.3
- Left lobe liver 2 16.7
Cholangiocarcinoma (CHCA) type
- Intraduoctal 33.3
— Hilar 33.3
- Mass-forming 33.3
Histology type
- Tubular adenocarcinoma 5 41.7
- Mass forming-adenocarcinoma 5 41.7
= Mucinous adenocarcinoma 1 B.3
- No data 1 B.3
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Patients Number Percentage ( %)

Histology grade

- Well differentiated (WD) 10 83.3
= Moderately differentiated (MD) 1 8.3
- Poorly differentiated (PD) 0

= No data 1 8.3

[
L |

4.2 WUULHUMITUEAIDBNYAY integrins IMiilaifansGararng

4.2.1 MIATIVABY total RNA integrity

Total RNA Beagluanmwi disanuandan agarose gel electrophoresis
@78 ethidium bromide mn&fuﬁammu’lﬁ UV illuminator 3£uaauituuouauas
TJU"}(’I'T.H{]EHEM 28 S ribosomal 18 S ribosomal BENITALRY (E‘U# 4.1A) udd otal
RNA tiamsaasimhhmniduineseaiuuoudsusmanyasadesuiule
(ladders) uasth total RNA @andmunasbivuwnuGaauauan (;sﬂﬁ 4.2B)

TumsAnwaiail e ldAnEan ol RNA 'r'iunnmmﬁaléauﬁqﬁﬂ'mﬁww
12 fhatha (MR 4.1) Dndnuinussldnmeannniiaudats mﬁ}naﬁ
AALRBNINAEY 12 T18 T ol RNA Saegluammwiviaiimsamoduisadin
van Shufagiei woal RNA Imsamamainann @3sebildhandnm

SuMad ol RNA sassmaadumnemaduimeiainmmasiuouiie:
1hanuen total RNA ussiindansdaiildsunitnundouiumaiuasildn
UssnauBudihivsunds fonilnaranmmmiazarirdinas RNA das
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Ul 4.1 N15A9I9d0Y total RNA integrity A) total RNA Allanwazwuioy
ribosones AU B) total RNA figaeimundudivuousdiatutiulawasi

daneaIvna bidsinguoy (T = CHCA, N = liver tissue)
A) B)
TNTNTNT N

-28 5 ribosome
18 § ribosome

4.2.2 ﬂ"‘l‘iﬁ'ﬁ'ﬂﬂﬂﬂﬂ"l'iﬂmﬂauﬁaﬂ DNA Tan polymerase chain reaction (PCR)

W IMDNAIDEN total RNA 37 DNase [ pretreatment W nhluasisaau
mstuitlauess DNA @omailn PCR was agarose gel electrophoresis LWy DNA
fragment Tu PCR products (thumsuduh Lifimsuudlauuss DA ludramafine
"ain@inmele RT-PCR Saiuidinth@aiai Winmmsudniaanyas integrins 6738
mAtliA RT-PCR (W10 4.2.4) u.nuﬁﬂ'ﬂnauu agarose gel 3uflutouiifiaainms
HETBHINUIU polyA’ RNA

4.2.3 m3Anu1lA8 Reverse Transcription and Polymerase Chain Reaction

(RT-PCR)

RT-PCR tlumsni9iasedu poly A'RNA (mRNA) Twilada Tasms
uen total RNA W32 polyA+ RNA nnifiaia ‘-ﬂmfu‘iflﬁuiﬂli Teverse transcriptase
W3sU integrin polyA+ RNA Tiflu cDNA 81 cDNA Aldihsgnldidhuwivuy
(template) w5 PCR anudurnzzandfiseilunsninmsly oligonucleotide
primers %qﬁﬁﬁuaumﬁuﬁauﬁuﬁﬁumaum integrin gene HianABINIATI Tu
Ufjfi3en PCR 3:3in15839 DNA fragment u*‘mmi';ﬂzj's:m'wa: primers Lﬁi‘lﬁvuﬂﬂ
Ufji3en 9xii3nn DNA fragment fansmatismuiudnon mlimansoanan
1dlasin Temhudanus PCR snusnuy agarose gel UbandaIn ethidium
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L d' ) L] L & - -5 =4 -:J
bromide o lUdsemeua UV s=uaadiuuny DNA GSausddy dnnamun
L -l; - L%
mald Bamnulalesmafisuiunneas standard DNA ladder

HAMTUATIEY integrins 0Ly, O, , O, By, B3, uax Ba Tneid RT-PCR Tu
. | o o o né\] - Wi - T ) |
tialanzmImanauaiin@asunilanndthenodmi S 12 daths
e -
Uninglussai 4.3 uar 4.4 wazsufl 4.1-4.6
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- 1 = - - - | B
RI1THN 4.4 MsUdmIaansoq Jnt::gr:n:: LLﬂaﬂﬁuﬂlﬂTEU'.'I"FEHJLHEHE]E'Ill:‘-L'iﬁIﬂﬂ'lﬂ"ﬂLLﬂl’f

Wawaaudnd (n = 12)

Integrins CHCA Liver tissue

(+/n) (9% positive) (+/n) (9% positive)
o 10/12 83.3 12712 100.0
Oty 12712 100.0 11,12 91.86
e 4/12 33.3 2/12 16.7
5 10/12 83.3 12/12 100.0
i1 3/12 25.0 3/12 25.0
i 4/12 33.3 0/13 ' 0

JUN 4.2 wa RT-PCR Integrin ; n) CHCA uat %) diadaduuni
Tudia@adundasawuns 12 et u CHCA ®579WU 10 @aaie
ny

LT ]

Flis P20 P25

Ubon Rajathanee University



Ubon Rajathanee University

)

Wo'bp MI44 P12 PO

L g Lt 130 P36

T e
F e s —t

100 bp = 100 bp DNA ladder) woumu1@ ~ 400 bp @0 P actin internal

control, WOUYWIA 250 bp @8 integrin O

UM 4.3 w8 RT-PCR Integrin «, n) CHCA uax u) ta@asunni
lutiamaduin@iasawy 10 et Tu CHCA a9y 11 daat
n)

W e Miad P2 F Fia L1

Fa2 PIO5 P120 P128

N PR FXN F3 M

Fil.- P52  PI65° PI20 FP1256

100 bp = 100 bp DNA ladder uouau1a ~ 400 bp Ad P actin internal

control WOUBUIA ~ 230 bp AB integrin o,
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JUH 4.4 W& RT-PCR Integrin 0y 1) CHCA uaz ) wiaibanung

Tudiadasuinfiasawy 2 dama Tu CHCA ashanu 4 s

1)

Lt -] L LI o -]

100 bp =100 bp DNA ladder WDUBN® ~ 400 bp #a B actin internal

control, WOUPWIA 60D bp B integrin e,

U 4.5 wa RT-PCR Integrin Bl n) CHCA ua: ¥) disanuln@
Tuidlsdisauin@iaTany 12 matn lu CHCA av1awy 10 @1aen
n)
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u)

FE2 P15 P20 ME
-

re— T I
e———

100 bp = 100 bp DNA ladder ununuIn ~ 400 bp @8 [ actin internal
contral, WOUBWIR 500 bp fa integrin [31

3UM 4.6 wa RT-PCR Integrin B3 n) CHCA uas v) diafaduung

P AR R ~ .o g ey
Tuismadudninsawy 3 Mo Ty CHCA A99WY 3 fat
)

Fiom L b=

P32 F105. P120 P12

manp
)

100 bp = 100 bp DNA ladder WaUTWIA ~ 400 bp #8 P actin internal
control, WOUTLNA 350 bp A8 integrin 3
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317 4.7 wa RT-PCR Integrin 34 n) CHCA uas 1) Wiadadung
Tudiawasmudndinsmbivu Tu cHCA asawu 4 da
n)

{100 bp PNl P52 P105 P120

—

—— N4 P12 P20 P2 PII P48 PG | .

)

100 bp
[ ]

_—

a'i—fmu P2 P P Pn pz pem Pl P52 P105 P120 PI128

el TEDE S s D ek (D G G
L oo - EF

100 bp = 100 bp DNA ladder UDUuUTA ~ 400 bp fAa f actin internal

control UDUTWIA 300 bp A8 integrin Py

4.2.4 m3Anelag Western Blot Analysis

Western blot analysis (Hhumsiansimlusiviauls lasmslfuaudived
Fatenuonsdslsauniion Juedssdialunmsmesaiamu (probe) Taslu
SudmzapusnTusiu (protein lysate) TINGHBIEA TINTUH lysate AlAINLEN
TusdAuea qaanainiulaamaiia Sodium dodecyl polyacrylamide gel
electrophoresis (SDS-PAGE) Tusétufiaglu Iysate 3zusnaanmnfumamng
Tusiuiifimnalugauesaulivuealddnhllsmuiinnadn Turuasuidnh
magaudmavsnullsiuan quendluwouinnunasuou Hialisnsavenld
Nitlulusiuniiale sxdesdnllsfvannuriuraldatuy nitrocellulose membrane
(W38 membrane BiAAURMMNZEN) [@oray sintugasllsduuy membrane s
wauAuE Budanmatiaii immunoblot W38 Westem blot TumauGusInmsday
membrane IEUBUAUBAAIUTN (first antibody) Fcluiullsiudidaamsna

wathed e tfiadly antibody-protein complex YU membrane W&I9INA MY
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aon daumsuaudivadmnass lasuavdvaddmfaasibhmbidudfams
wnzlmesnilsgnidaniueuled (luiiida Alkaline phosphatase conjugated
second antibody) uavduadmRidassslUdustha Al antibody-protein
complex dadeduiAuaanly udld enzyme substrate (Wiiiifia BCIP/NBT)
avlU i sxfiamstan substrate lamshitihatinnngfuovrasluséiui
uaudvadmwin Uy

Tumsmesaudasuisdnmanmeimnyan Hidulddandataidode
uzdaimbhiuaziladoduln® snou 2-3 Mt Faliueunda integrins wilaf
aulaluminmedan RT-PCR Umnghlumahmmaassaiail a59binu
integrins ludaathafidanin uasliny B-actin FudulusiuiiBinonnnluead
o millanldnaasundsuanmees quasnasaslfuavdvadluamuddy

w

daud 1:10 — 1:1000 dilution WAz INHIAMAsssmaisaTauarlifumahide
et bildnmsAnndelailadoduiings

Hapniliieduilaadianin monoclonal antibody AlFlumsdnil amy
aansolumsuluséu (binding affinity) 18L& wIaamithuwne integrin proteins
TusatniFnaiassulizunioasanuldlanisi H‘!mqﬁnﬂmmmﬁ«uﬁma
{l/ldAe Tusiufiuande SDS-PAGE a:gtytﬁﬂlniqﬁi‘nmuﬂﬁéaﬁﬂﬂﬁ

FunsovuiuuauAuadle
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uni 5

ﬁ'gﬂnamﬁﬁ'ﬂ anlsieuansivauastalauaus

ufinTuwitad ntegrins uannnasimhissyimdastumstusania
\waaUAY extracellular matrix proteins Saiumumaiaglumsdweadygnout-osnwad
apafiams Feiluademahaumeasadwaelszms wu mawd mawdydula ma
\deui mapmIuslNEnsMEragad indnpuinmaennuaaliduriedisG s
WUUUHUNSUEAIBBNYBN integrins uandlUnnwadnavs b Sinuuasannw

NInHaMIANNITERBUMPENUTINIUAADNYBY integrins TusiztGaduniia
hepatocellular carcinoma (HCC) uag cholangiocarcinoma (CHCA) fuvuisuidauia
Hunsamadhnlslsnilumsitedsusntsavsdmaasiiaild #9 integrins Manily
MmMsAnwlas immunohistochemistry WasWUTIHIMINTENBAIMANATNNY AD integrin
VLA-CL,, W% VLA-P4 (VLA = [§; subgroup) N81IA8 integrin B4 Huiul.daqﬁa'li“'lﬁuﬁx
uedanila CHCA udlivwunsly HOC wasdiaduund v integrin o, wuludasuung
uazazFaniia HOC ualinylunvdauila CHCA wauoyvierhi (Volpes et al. 1993)
warlumsAnsmsuaneanyas integrins luiladady uar HOC Tasmaiia RT-PCR Wy
TSR UIMSUEADaNTDY integrin O, Cla, O3, Clg, uas By udliwu Py dniludiiadla
guln@wumws integrin o, was By TulSinadndifissiusinuly HCC (Ozaki et al.
1998)

Tumsfnmasail gidulaldinmatia RT-PCR ANWINTSUEAIBDNTDY integrins O, O
vs g, PBi, B3, uaz Py TuilaidanuSs CHCA Wisudioufudl aauUnfvasthenodo
AU 719U 12 918 NMTHETIEHUSINN integrins mRNA Tudladasuln@wurhiings
UHFE8NYDY integrins O (10096), oL, (91.79), uas B] (100%¢) 'luu"imfugquat
a"r:.ninﬁmﬁﬂmﬁatﬁaﬁmﬁam]nﬂﬂ Tumausfing integrin o BN 2 T8 (%),
integrin P33 98 (96), Mhauledaliny integrin Py Tudladasulnfwiudnmdn
HAMTNARENATIIABAARBNLT Volpes et al (1993), Enjoji et al. (1997), uazOzaki et
al. (1998), (AETIENUTITIAAUINSUAMBENYEY integrin oy, uaz By ualiil integrin

Pa

swivluiladousSs CHCA wumsudaaanuas integrins 0L (83.3%), O,
(100%), uax P (83.3%) 'lmﬁmmgmﬁuLﬁmﬁ'ﬂuu’fmﬁaiuﬂnﬁ #7u integrins B3 i
fimsuaaepantaensly CHCA uasiiiniosuung (25%) wazimuhilanuuanea
sewintilaodasniiafiadiae integrin o wae Pu Tanwmwz Py viunulu cHEA i 4 50

Ubon Rajathanee University




Ubon Rajathanee University
39

(33.39%) Tunasibinvluiiadoduae d1u o 1y wulu CHCA 4 518 (33.39%) uas
wuluiiad@adudndiwuniies 2 118 (16.79) Fadyana (signal) Ainsrawudauigou
HAMTNAADIATIT U NEIUFIAASBIAUMSANEIYEY Volpes Bamsauh integrins 3
wunslutiiaaduung, HCC, uas CHCA Tuvaisdi o uax Bs wuwmvazlu biliary
epithelium waz CHCA Liwvluwaddulnd udadnlsidasnmsasiany integrins 2
winiilu CHCA il 33.3% Bamsidanmamanusoniimmannivivdaluiae
Ussmsiwiladiadeiaanilindadasnhsndouesiiduidhmiahivinaion
imbhanuen ol RNA Selddniiiiu polyA’ RNA 184 integrins siiaganainiSnanion
wnauaTsbiny Usemsfiges araiennmsi RNA snuslfesdhrndlaaneday
total RNA integrity npadatn dnilngjesiidnuusiiuaasdimsgasdnns RNA Tihna
du uazanmalszmsmumairstuszsmsduiulaa Faead Voipes lddanany
d1lu poorly differentiated CHCA USinaumIuaaannyad integrin Oy , Ola, O3, Uae [y
seaaisuaaninyly normal biliary epithelium uas well-differentiated CHCA datiulu
seaziilsadiiulinnmInTIam integrins o war Bg Traaillamaanavuldianas

FIUHANSATIN integrin O MUBAWEITUT Volpes Waz Enjoji taumenuliimy
mwrluiiadaduuas Hoe udbivuly cHeA madilldaEmsAnwluadaiigeiiu
MsuEn total RNA :ndiada cHCA ddlesuthandeiiasnndumsmniiezuena
(e CHCA Sailmiiain biliary epithelium mmudloumaaiiadasuiiiasan
integrin Oy 'ﬂqﬁﬂ’immgﬂmﬁa:ﬁﬁuﬁﬁﬁuhﬁimm hepatocytes

NnuamyIdsaRi asUldh uwuuaumuEnEaNEaL integrins TuizFasiio
CHCA uan@ngasauund ua:i‘%ﬁa‘nuﬁ'ﬂﬁumﬂﬂqﬁﬁa intezrins g WUULHUATT
UdFIERNYBY integrins wazaMuEnEazmsuEmeaninwnsludiadaudazaiiniionail
UselomilumsinnFhsitaduusn s Saasuiiindieann biliary ract aanan
hepatocytes 16 agalshamsld RT-PCR Tumsasam integrins luilaida fdadiia
msmstiusathuiiais CHCA fmsiifiadaduininds vlbitamsanaiianl
waranugnassligimefeniinlflslamilumamseneitedsmanensinme dmsu
manmalamaiamsdaudiafaseusuiuaf (immunohistochemistry) Faldtaniie
dnvunAaumhil duisitenugndsusiuiglumsanansiausemnssnodes
intergrins Tutiads Snhendvisiangansinlslumsanammedinnifiaie
31i9dH CHCA Wa® liver cancersdu 7] humsasiasazmaiia flow cytometry Wi (A3
anuwiuiglumsaTmeila integrins UANTadlasas uaiitasinada flow
cytometry 'vfu'lﬁ'ﬂ'lH%n11ﬁﬂvxﬂnﬁfwaéuuﬂﬁuuﬁm'1 hu dindanmm uaz waluin
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Wiy udbiaunsminnldasadiadia uas solid cancers Wi CHCA uas liver cancers
Bule

atialsnia Msi integrins i I lumsitesduszGmiathatu asldinnhmilwia
wiueale integrins o), O, Wae P i MTUUULHUMSUEABENTIINEHD CHCA 370
niasGanindusasiy wasmhmsAnnaidlufheihmsnndiabinnudesyai
Fawuimivenslbuasamsnslunmsiiadouenisn

usnnniilslemilumstsitedulsaudy msfinsnudesat integrins oy, oy,
By, uaz By fimsuaasaanlu cHea aniivesrlomilumsSnnueSailaiiluainan
wnrlutlhgiudlemualaaienhemdlumsitousswannmiusamahaues
integrins (integrin antagonists ) l.l"l‘aﬂ'i:'[ﬂmﬂum'i"S'ﬁ'd'lu:ﬁ-:‘h‘ﬁﬂ#i"tq 1

Weige auvfidowivhdayamaiisadiulsdomidmivgiailadnmmsudas
a0NYaY integrins Tusedninhi tlaslemflumsifidouarmsinmlsadaly
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MANUIN N
ATAULUAYDY human integrin oligonucleotide primers
Primers Sequences Tm  Size of RT-PCR
Produet
Integrin OL1 sense 5’AGAATGCAGCACTCAACTGG'S 58.8 212
Antisense 5'GCAACAAGTACCTCTTCGGTG'3 59.6
Integrin OLV sense 5'TTC TTG GTG GTC CTG GTA GC '3 47.0 238
Antisense  5'GTC CTT GCT GCT CTT GGA AC'3  51.9
Integrin OL6 sense 5'GCA AGG AAG ATC AGT GGA TGG '3 50.1 602
Antisense 5'TCC ATC GAA TAT GTG CTC AGG '3 48.0
Integrin B1 sense 5'GTGTGAGATGTGTCAGACCTG '3 56.1 495
Antisense 5'CTTCGGATTGACCACAGTTG 3 58.9
Integrin 33 sense ~ 5’AGA TTG GAG ACA CGG TGA GC’3  49.3 348

Antisens 5'ATT GAC CAC AGA GGC ACT CG '3 43.5

Integrin 34 sense  5’GAAGACCACTACATGCTGCG '3 59.2 300
Antisense 9’AGATCTGCCTGTAGACCTCG °3 56.7
P-actin®  sense 5'TCT ACA ATG AGC TGC GTG TG ’3  52.8 414

Antisense 5'CCA TCT CTT GCT CGA AGT CC '3 49.5

* internal control
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MauuIn U

dsazarsuazuvliwas

30% acrylamide/0.8% hisacrylamide
Acrylamide 30.0 g
N,N’-methylenebisacrylamide 0.8 g
Distilled water qs to 100 ml
(Filter the solution through a 0.45 pm filter and store at 4°C in the dark. Discard

after 30 days, as acrylamide gradually hydrolyzes 1o acrylic acid and ammonia)

DEPC-treated water
0.014% diethylpyrocarbonate (DEPC) in distilled water

((Shake vigorously, stand overnight, then autoclave)

0.5 M EDTA (pH 8.0)

Dissolve 95.05 g of Na,EDTA in approximately 400 ml H,0. Adjust pH to 8.0
with 6 N NaOH. Then bring volume to 500 ml and autoclave

EtBr (10 mg/ml)

Dissolve 100 mg EtBr in 10 ml H;0. Stir well and store at 4°C in an amber bottle.

oX MOPS buffer
0.2 M MOPS pH 7.0
0.05 M sodium acetate
0.005 M EDTA pH 8.0
Distilled water g5 to 1,000 ml
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RNA sample buffer:
10.0 i deionized formamide
3.5 ml 379 formaldehyde
2.0 ml MOPS 5X buffer
Dispense into 500 W aliquots and store at —=20°C in tightly sealed screw cap tubes.

Can be stored for up to 6 months.

RNA loading buffer
509% glycerol
1 mM EDTA
0.49% bromophenol blue

4x TrisCI/SDS, pH 6.8 (0.5 M TriseCl containing 0.4% SDS)
Tris base 6.05 g
Distilled water gs to 100 ml
(Adjust to pH 6.8 with 1 N HCI, filter the solution through a 0.45 Lm filter, add
0.4 g SDS, and store at 4°C up to 1 month.)

4x TrisCI/SDS, pH 8.8 (1.5 M TrissCl containing 0.4% SDS)
Tris base 91 g
Distilled water gs to 500 ml
(Adjust to pH 8.8 with 1 N HCI, filter the solution through a 0.45 |[lm filter, add
2 g SDS, and store at 4°C up to 1 month.)

10X Tris-buffered saline (TBS)
200 mM Tris.Cl, pH 7.5
5 M NaCl
(Store at 4°C for several months)
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Towhin Transfer buffer (TTB) {pH ~8.3-8.4)
Tris base 3.08 g
Glycine 14.40 g
Methanol 200.00 ml

Distilled water gs to 1,000 ml

Tween 20/TBS (TTBS)
0.05% Tween 20 in TBS, pH 7.5

(Store at 4°C for several months)
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