A N

=
=
1

o)
.
0

o
A
1

A v Y] d
NIV AVVANU I

TA5amMs  msasioszauveseuluifaduiinswmialalisana (ADAMs) Tud s

PRl S \J Z =S (%) % Aaa
ﬂl@ﬂﬁﬂ?ﬂﬂ%!’iﬁ‘ﬂﬂu”lﬂ !!ﬁa‘ﬁﬂﬂf]ﬂﬁ"ﬂ‘uﬂ1§ﬂ§$féﬂ?ﬂ%‘ﬂ1ﬁﬂﬁuﬂ
(Determination of “A Disintegrin And Metalloproteases” (ADAMs) levels in serum of

cholangiocarcinoma patients and their clinical application potential)

A d

Iﬂf_l WA.AT 330U 10133 Lashte

FUNAN 2551



Ty uaun MRG4980138

swaddeaiivanysel

a A A

(Y] da Y Y]
15935 msasivszavveseuluifaduinswmiialalysana (ADAMs) Tuasu
Pl < \J : =S (% Y ana
maaqﬂmmasa‘namﬂ !!i’l$ﬂﬂﬂlﬂﬁ/‘ﬂuﬂ’l‘i‘lJi%E!ﬂGﬂ‘llel‘lﬂﬁﬂﬂ
(Determination of “A Disintegrin And Metalloproteases” (ADAMs) levels in serum of

cholangiocarcinoma patients and their clinical application potential)

U v v v
AUTNIVY HASaINA

U

A

d v,
WALAS 9330 AN (To1a)*
< Qv d
5A.A5.4080 29 axlwyad*
v A A U
37039053 QeI
SA.A9. U559 AN+

d
AN TyInad ynBaTaf

a a 4 a 4 a 1Y U a an
* AYIBVUNAUANITUNNY AUSINAUANTITUNNY WH1INYIDIVDULNU, ** AIAIFINEITING

a Y] 4 4 a @ 1
UAag *** AAIFINAYATAT AUSHNNYAITAT UH1INYIgVDULNY

aiayulagd1inNuAMZNIINMIRANANH tazd11EnNUNBINHETUAUMIITY

ey wauiiiuvesdive ane. naz and. luduiludeuriudreanelil)



paanssuilszma

= A @ Ja A a A o = =5 Y
fﬂiﬁﬂ‘]&lH'ﬁfNﬂTﬁﬁ3'Ji]'i%ﬂ‘]Jsllfl\ilaf]uvlclfﬂﬂﬁﬂuﬂﬂiu/mﬂﬁiﬁjﬂ3ﬁluﬁﬁlu°])'ﬁilsllﬂ\1ﬁﬂ"]ﬂ

=

< 1 :’d @ Iq9 ¥ aa Yo A < [ 43 J
UIIINBUIA LLﬁ%ﬁﬂﬂﬂWWiuﬂWiﬂ‘i%Qﬂ@]slflﬁflNﬂﬂuﬂhlﬂﬂﬂuuﬂTﬁLﬁiﬂﬁ?ﬂ?ﬁi}ﬂﬁ%ﬁ\iﬂﬂ\‘lﬂlWin

4

Yo [} 9 1 1 Y v K 1 d‘d
"lmumﬁﬁuumguiumumq 9 %Wﬂ‘UqﬂQWﬂﬂ/iﬁﬁll?hﬁl ﬂﬂ!gﬂﬁﬂﬁlﬂ\‘lﬁlﬂiﬂlﬂﬂlﬂﬂwi%ﬂmiﬂ o Ny

d‘ Yy Aa [ 1

9 < 1 :I =) % a =5 = qu
mamaummmpjﬂwmmmum wazoreaunsUnan lagnaalegeassulumsanyings

E]

9
Ja o a

dy o Y o <3 1 oy =S a % 1 ~ Y v Y
U saumm@mauQmﬂuﬂa%Wmﬂu"lmmmzmumaum UMINGIaeVULAUN TAMTEU VAU

9 9y o [l A o
mau“aﬂu"lmuazmamwm

[

I o @ aan a va 4
VDUDUNISAUFUIIVYUASWAIUINITATIVIUD “I/I"I\iﬁli’]ﬁﬂgﬂﬂﬂ"lﬁﬂ"lﬁﬂTiLLWWﬂ AN

9
[

4 o awv
auazginial lumsiianideluasail

De e

]
a P o OBJJ o A A
MAUANITUNNINDIUIYANUACAIN FINMIAUUTYU INTOIY

YoV UNTZAUTINNUNINUATDAYUMTITE tazdNinNUANNITUNTANANEIN
o a av o [ o av d ' o
TdmsaivayuSuyuidedszmnnuiandneninlunsiinuitevesernsdgului dszdil

2549

o

YDUDUNITLAUNMIING GV ULAUNMIING oV ULAY NIHmTaiDayutunuite

E4
awv

o A YA A Y T Ao q Y Ao & Yy
ﬂigﬁlﬁj 2550 Glai’)ﬂﬂuﬁu@sll’eJ‘UﬂmN%Lﬂﬂ?ﬂl@ﬂnﬂﬂ1uﬂ%ﬂﬁﬁuflﬁ]ﬂuﬁuii]]lﬂﬂflﬂﬂ "Uf’)ﬂl@‘l]Wﬁgﬂm

G

o

dﬂ/
11 Tepadl



UNAALD

Tsau “a distintegrin and metalloprotease” (ADAM) %’ﬂagﬂuuw;‘jﬁ transmembrane ﬁWWﬁWﬁ
I 1 ] [ 09.:’
11l proteinase LINN1TYDYARIY extracellular matrix proteins LIY integral membrane aaduTsau

a o ' J o
ADAMs %\“Ifl‘ﬂ‘ﬂﬂ'I‘I/]Gl,uﬂ']ﬁﬂTlJﬂ‘iJﬂ'liLﬂ'l%G]ﬂﬂuig?TJ'N!G]faﬁ HAZNIINIDY basement membrane

v o g ' ' a Aa , 2y A d a
@Quul@ullc]fllu'f]’lf‘l]ﬁilﬂ']iEJﬂﬂﬁa’lﬂiﬂi@uﬂlﬂuiﬂiﬂﬁi’lﬂi’lﬂﬂ’luﬂlﬂ\u%aaﬂn\uﬂlelglﬁ\ﬁJillﬂll

A A Y A ' A~ < ' 1 Yaw 2 Yo = o
uaz/mie weydwden  nouluzswezunsgnaweenll  nquditedsIdimsAneiszauves

= Ao Y < 1 3}d = ~ [ a as
Tlseu ADAM 12 Tudsudihouzis worhan)sesumenduaulnd 175 western blot analysis 198
@ 1 ~q U =2 2/' dy Y Ao Y < 1 g’do A o a
drognanlrlumsAnuinsaiilsznoualredsugiouzsamerasuag 57 518 uaz FSuauilnd
o & Y =1 an A o 1 < :JI o a VoA
U 18 919 gihennselnananesImesudutuusse  miuiimslsziiunm

Y 9 d‘ 1 % d' ad . . .. = Y1
Gli’Ji]’JﬂhlﬂLWE)‘VHﬂﬁmﬁﬂmﬁmngIﬂﬂ’J‘ﬁ Receiver Operating Characteristic (ROC) curve 391den

' 4
cut-off VYOIANUUUWUUN 3380 NUUNAGOY diagnosis value UYDIYAAAAINGIT WUNT %
sensitivity IMNL 84 % LAY % positive predictive value IINY 87 % LHONATOUANULANATVD
[ A A Y FU 1 1 a 9 Al <3 1 g‘dd
AUNALURY ADAM 12 Nasrvialaszrinnguaning uazlunguiihe wundihouzismeial
52AUV09 ADAM 12 Tud@sugennauilndedniiisdagneada (p < 0.001) MnHamMsAnNyN
[V 1 = dy Y o a = = A o PR I 1 g' a9y as
asnanmsaneil ldimanenusgns llsau ADAMI2 Mn@5usmvesdihouzismohaads
o .
TasuTans 1l Tagld Q-FF (Fast Flow) Fuiludanarslumsuanilasuilszgay (anion exchange)
o 1A = £ £ A Y =
HazINNIM SDS-PAGE wuniuauTisaunilanuuing ~ 92 KDa danvinamiiny Tilsau
k4
a QU 4 o J

ADAMI2  Tumsdsziivanuaunsolumsdudamsiauvesonlesl ADAMI2 doaiulng
1 9 v k4
Faldhanannayulng 25 silanuhayulnsildwanmsdudinsdosaaisnaiiu (Gelatinase

H 1 k4
activity) MNAGAND ALINUAY (Platyciada (F.b. Muell.) Meissn ) Bemnsadudalanedosay 923

9
v o

1 o A { 4
mumgu"l‘wm’Jﬁuqﬁfnmiaﬂummimmummmu%umqmmﬁa YUUIA ( Mesua ferrea Linn),

v A

WNY(Calamus siamensis)  ANBHTY (Petroselinum crispum (Mill.) A.W. Hill), aniQ ( Ricinus

k4

% v v a  df o w :
communis L ) Sawamsdudsaailuiosas 81.5, 783, 77.9 uaz74.7 aWa WU FIHamsAnw
{ @ 09/’ J ] { 0 Y 1 | {1 @
meatuayu Insluasstoruduly ldneethayu lnsdsnanunldiluanngelumssnmn

< R 1< A o 9 =2 3 dyw a2y dy Y A
Tiﬂhzli\‘] !,m’E'JEJNhli‘ﬂG]HJﬁialuthi‘VluHJﬂ%Gluﬂﬁﬁﬂ]&ﬂﬂiQuﬁlx‘i]llliﬁllm\lﬁ‘wuj@1u ANUINITD

U
H 4
S 1 o v o =

Ao o A= & a = S ¥ Ao . Ao ~
1MUY ‘vjﬂﬁuﬂﬁuu ﬂ\‘]uflv!ﬂ'liﬁﬂ(ﬂ']ﬂi\iuﬂ\‘]lﬂulWENﬂ'lﬁﬁﬂH'IGUu@utﬂu'lhlt]JQﬂ'ﬁ'ﬁ]Elﬁ']ﬁ'ﬁ!ﬂil

Y]

A A o Y Ao v o 2
HIDAITNNMTUINAN igsluﬂ’l'ﬁEJ?JEJ\?ﬂ’IﬁQﬂﬁ’IﬂJ"UfNiJ&iQﬂ@hlﬂ



Abstract

The “a distintegrin and metalloprotease” (ADAM) family contributes to regulation of the cell-cell and
cell-matrix interaction that are critical determinants of malignancy. It also play important roles in the
degradation of the basement membrane during tumor invasion. To establish the diagnostic utility of
serum ADAM protein for patients with cholangiocarcinoma (CCA), the serum ADAM 12 was
determined in 75 pathologically confirmed, 57 with CCA and 18 healthy people by western blot
analysis. The ability of test was verified using an analysis of Receiver Operating Characteristic (ROC)
curve. The mean value of serum ADAM 12 in CCA patients was significantly higher than healthy
people (p < 0.001). The area under the ROC curve was 0.8055. A cut-off value of 3380 densitometry
units discriminated between the CCA and healthy group with a sensitivity of 84 % and a positive
predictive value of 87 %. This study provided good differentiating between CCA and healthy people as
diagnostic tool. Therefore, the human ADAMI12 was purified from cholangiocarcinoma patient’s
pooled serum using simple chromatographic procedure. The enzyme was purified using Q-FF (Fast
Flow) strong anion exchange chromatographic media. Results showed a single band of approximately
92 KDa protein in SDS—PAGE, corresponding to the human ADAM 12. The water extracts obtained
from 25 plants were then evaluated for enzyme inhibition. The strongest inhibitory effect on gelatinase
activity is Platyciada (F.b. Muell.) Meissn at 92%. Mesua ferrea Linn., Calamus siamensis,
Petroselinum crispum (Mill.) A.W. Hill, Ricinus communis L also showed potent enzyme inhibitor at
81.5%, 78.3%, 77.9% and 74.7 %, respectively. The result of this study suggests that these plants are
helpful and possibly used for cancer therapeutic natural agent. However, most are utilized without
appropriate base knowledge or research support. This study is a basic study leading to further research

works to find out chemicals or agents which function as critical components.
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ADAM 12 = A Disintegrin And Metalloproteinases 12
MMPs = Matrix Metalloproteinases
SDS-PAGE = Sodium dodracyl polyacrylamide gel electrophoresis
g = gram
ul = microlitre
ml = milliliter
mM = millimolar
mA = milliampere
°C = Degree Celsius
TEMED = N’N’N’N’- Tetramethylethylenediamine
APS = Ammonium persulfonic
HC1 = Hydrochloric acid
EDTA = Ethylenediaminetetraacetic acid
CBB = Coomasie brilliant blue
Min = Minute
Igs = Immunoglobulins
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2./41heuzisaeria Histological type

® Papillary 18

®  Well diff. 28

® Poorly /Moderately diff. 11

Total - 75

] Y ]
AI397 2 HEAMIHIBIAVAIDEILAZHANTATIINIANBINIAMAAs YoITloidod MY

4
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Code WA Histochemistry Protien concentration
ldnadou (ul)

X163 Moderately differentiated 1.3
T002 Moderately differentiated 1.6
T003 Moderately differentiated 1.5
TO13 Moderately differentiated 1.6
TO17 Moderately differentiated 1.4
T048 Moderately differentiated 50 ug 1.5
T062 Moderately differentiated 1.2
T073 Moderately differentiated 34
T079 Moderately differentiated 1.4
T092 Moderately differentiated 2.4
T131 Moderately differentiated 1.1




2 Saquazginsal
2.1 Automatic pipette
2.2 Automatic pipette tip
2.3 Cylinder
24 Test tube
2.5 Breaker
2.6 Lﬂ?@ﬂ%ﬂﬁ'ﬁ
27 Foudns
2.8 Stirring rod
2.9 pH meter
2.10  Electrophoresis set
2.11  Eppendrof tube
2.12 NITATHNITIBON
2.13  Nitrocellulose membrane
2.14  Blotting equipment

2.15 17303 Mini HPLC 14 AKTAprime™ plus

Y
3. 1emazasial

3.1 hewazasafii1#ums i SDS-PAGE
3.1.1 Tris-HCI buffer pH 8.8 for separating gel ( Solution A )
3.1.2 Tris-HCl buffer pH 6.8 for stacking gel ( Solution B )
3.1.3 30% acrylamide stock for SDS-PAGE ( Solution C )
3.1.4 Tris-glycine buffer pH 8.0 (Running buffer)
3.1.5 10% Ammonium persulfonic
3.1.6 TEMED
3.1.7 CBB staining solution
3.1.8 Destain solution
3.1.9 Quick start Bradford protein assay kit
3.1.10 AP conjugate substrate kit
3.1.11 Laemli sample buffer

3.1.12 Low molecular weight makers



3.2 vhowazasafif1#umsii western blot
3.2.1 Transfer buffer (Transblotting buffer)
3.2.2 TBS buffer
3.2.3 TBST buffer
3.2.4 Blocking solution (5% skim milk in TBST buffer)
3.2.5 Rabbit anti-human ADAM 9 U@ 12 (primary antibody)
3.2.6 Goat anti-rabbit IgG conjugated Alkalinephosphatase (secondary antibody)
3.2.7 substrate buffer
3.2.8 p- nitrophenol phosphate (PNPP)

3.2.9 High Range Rainbow Molecular Weight Markers

3.3 thowazansmilil#lumsih M3ueNUSqNT ADAMI2
3.3.1 50 mM Tris, pH 7.5 (Running buffer)
3.3.20.4 M NaCl in 50 mM Tris, pH 7.5 (Eluting buffer)
3.3.3 20%Ethanol

3.4 vhemazasafii1Flumsi Gelatinase activity (Zymogrphy )
3.4.1 2.5% Triton X-100
3.4.2 substrate buffer
3.4.3 0.1% CBB staining solution
3.4.4 Destain solution
3.4.5 Distill water (DW)
3.4.5 gelatin

3.4.6 Native sample buffer
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1. MIATMANUTNTHV0a TU5AUT I IUTTUAI9619 198 Quick start Bradford protein assay kit
4 [ o o o
IS8 bovine serum albumin ANMANIY Img ml e lHiuasuasgudmsum

Y
standard curve 910U WoaNasasgld ldnnududu 0.125, 025, 0.5 uaz 0.75 mg/ml

[
v A =

MUAIAY 1A pipette E15AZAWUIATTIU 1 ul a9lU dye 1 ml warulddiud 1agaungiidosuu

Rl

v k4
5 Wi udriammsganaunasil 595 nm  MntiuainsaUduTUEsEH I gaAnaTIaT

v
=

118 @ Y) M1 bovine serum albumin (unu X) ezl 1 dwmsumsasavnllsausanlu

v 1 do 1 oA o Y o 1 AYYY (A o 2 o q9 Y 9
AIDYN NNUBULAYINU LLﬁ’Ju1ﬂTV]Vlﬂll‘]JL“V]EJ‘]Jﬂ°U standard curve ﬂfuwﬂwmmmmmmu

Bradford Protein Assay
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Concentration of standard, mg/ml

JUN 1 nalunasgiuvesnsnsvialdsausiulagds Bradford

2. M5AT9Y Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE)

RT8N 8.5 % separating gel solution W ldmasluns £INUDIYA gel electrophoresis (ATTO
[V =} [ o A o =& 9 (X)) 1 =} Y =K

patent P, Japan) ®ad91n gel ImsdaiFesiiNauysaideldnarlidosnin 30 wiil udvam 6 %

[ Y 9 Y
stacking gel NATUUUUDY separating gel udIdanaod1ados 30 Wi wasminiimsnion

4

fe1935u Tagriumeausy solubilizing buffer 1INHU load AIUHAUAINGTI VU stacking gel A28
Psmnaiminzean udrldnszuavdfunya gel electrophoresis Aronszuali sunsznaoud
Y94 solubilizing buffer aoulawnevdIdats gel 391 gel N1d1uUdoud18 0.1% coomassie

egqe A o o . . 1 [ = Y 1 dy
brilliant blue R-250 1501111111 Western immunoblotting Ao ldesrvazideaauaiail



Y

- MSIRTENA A115UNRT SDS-PAGE Taglviuaaun1sia3guaIn1s1g

Final gel concentration
Component 8.5%separating gel 6% stacking gel
Solution C 2 ml 0.3 ml
Solution A 1.5 ml -
Solution B - 0.75 ml
DW 2.5 ml 1.95 ml
nearuIviinAua

10%APS 40 ul 30 ul
TEMED 3ul 2 ul

= [ ' ) v o I v P < 1 s Ada [
-N17 MTYUAIDY NN 11 TUNT SDS-PAGE Iﬂﬂi“]f"lﬁlﬂl’f)ﬂEJ‘]J’JEJSJ&L?Q‘V]E]HW@TI?JTTITN]
Fl

AnududundIdre Quick start Bradford protein assay kit Tael41lszanm 1-2 ul (@uogiudilona
2 a Yy 9 @ . o 9y A | =
0L319) FIVSUANUVNUY 50 ug WANNUY native sample buffer 10 ul i lddupeaunar 2w
o Y3 v Ay g‘ < Y o A A 9
gazi lmdunuideiudadni iy Tvasaseanwseu13
. 9 A o [ (] .
-N13 Run electrophoresis aelenszualihnei 30 ma (A5 BN Stacking gel)
1 Y
1az 40 mA (§M5VUBI Separating gel) WIHUTTINY 3 Falue vasntiudailudende 0.1%

CBB 79111 11/%1 Western immunoblotting o 11/

3. Western Immunoblotting
o £ 1 d'd Yy 9 = = Y as [
u1ﬁ13a$ﬁ']flﬁ'J@fJ'l\‘W]‘JJﬂ'J”INHJiJﬂJHﬂJﬂQIﬂiﬂU 50 ug NWLLﬂﬂIﬂﬁﬁuﬂﬂfﬂ‘ﬁ SDS-PAGE @4
W97 2 a7 transfer J&ausu nitrocellulose 1113a1 1 %3714 ud i1 1ussu blocking solution (5%
1 3 Y
skim milk Tu TBST) #1 4°C egatios 1 H2lusnsotuan 3niutiluglu rabbit anti-human
. A Y . . 3 o Y
ADAMI12 (Sigma Catalog no.A3351) N3NNI blocking solution (1:500) Wunar 1 952 Tu9 1do
819828 TBST buffer 3x5 U1 USUAY nitrocellulose 11 goat anti-rabbit IgG linked with alkaline
phosphatase (39919828 TBST buffer (1:500) 11 1 H2 T30 819428 TBST buffer 3x5 ¥17 TBS buffer
3x5 WA 1A substrate buffer 2x30 2111 11114/ develop 11 NBT/BCIP substrate solution 9UNTZH4
o <] [~ S dgl =2 aaa 9 g’ o
mmﬁmmﬂmmuanwﬂimgmu ﬂﬂﬁq@ﬂaﬂﬁﬁl’lﬂﬁﬂu’]ﬂau
25013711 western blot Niunou Iavaz@oaaail
® 1 FanT04d blotting 1¥az81AA28 70% alcohol
" WUHY nitrocellulose LAZNTEATHNTOIZIUIU 6-8 LIWU 1Y transblotting buffer 15 UM

Y Y
" 911119 nitrocellulose HAZNTLATHNTDIANA P UAIL
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NTLATHANTOI 4 LN

Nitrocellulose

O O O

Gel
O NIZAIHNTDI 4 LK
" 4ims blotting Tao141AT04 blotting
0 aenszua lwvhlaotmuali 160 mA 60 min (1 tAw) 90 min (2 LAw)
" @583 5% skim milk 14 TBST buffer Lﬁ@i%&ﬂu Blocking solution 1% U block nonspecific
® % nitrocellulose U blocking solution U1 60 mﬁw?a%’mﬁuﬁ 4°cC
(1 g skim milk 114 20 ml TBST)
" 999 primary antibody ( Rabbit anti-human ADAMI12 ) A28 5% skim milk 11 TBST buffer
Tudasiaau1:500
" incubate LAY nitrocellulose 11 primary antibody Wunan 2 ‘]%’JI?N
®  3ausi nitrocellulose A8 TBST buffer 3 ﬂﬁzmaz 517
" 90919 secondary antibody ( Mouse anti-rabbit Igs conjugated Alkaliphosphatase ) A8 5%
skim milk 11 TBST buffer Tu8a31891 1:500
®  incubate UHY nitrocellulose 11 secondary antibody duna ‘IO;J’JINQ
® 3 nitrocellulose A8 TBST buffer 3 ﬂﬁzmaz 5179
®  31ausiy nitrocellulose 938 TBS buffer 3 ﬂﬁzqqaz 517
B 19 @78 substrate buffer 2 ﬂ%ﬂ“] Az 30 A

Y v
® Q3 substrate (p-nitrophenol phosphate (PNPP) ) UITY band LL%@WQﬂﬂﬁﬁ’?mﬁ?ﬂﬁiﬂﬁu

4. M31A50Y substrate gel 1 14¥11N15AT19N504 gelatinase activity Y94 ADAMs T15AuU

=) .

IA3 8 8.5 % separating gel solution 1ABIANA150¥a10 gelatin a4 11/A0Tae ¥ 1aA1w
[ Y
Wuduans 0.1 g% nmiui liimaslunszanuesya gel electrophoresis (ATTO patent P, Japan)

[ = v A v A P 9 " Y 1 = 9 . ~ 9
M9 gel IMssasosdrnanysaisaldnarlidosndn 30 wii 1dam 6 % stacking gel AUV
. Y 3 Qy Y 1 9 2 Y 2 = Av @ ' @

U0 separating gel 11329313 od19tiow 30 W17 DA IUKTT 1ATENTTUA I HANAD
ege . 09-" o . Y a A 9 [l [
solubilizing buffer 91NAUU load HTN VU stacking gel avtTinaimnzay uda lanszua lvlhua
) A A A a J o = I
A gel electrophoresis arenszua lihin 20 Taduewut aunseiaoudves solubilizing buffer
) 1 Y
waeu ldvunoudetany gel 39y gel 7114 11/819828 2.5% Triton X-100 119U 2 ATe 9 ag 15
=
i
Y
nmiiuEuall incubate 14 substrate buffer (50 mM Tris, pH 7.6, containing 5 mM CaCl,, 1 uM

g o Y o Y g . e
ZnCl,, and 0.02% NaN, ) aoiilunat 24 ¥ Tue udni gel Tuéoud1e 0.1% coomassie brilliant blue
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R-250 Usz1nar 2 %3144 187 destain 781115211 Tasu5 il gelatinase activity 9 UDUHU clear

= v
zone WHNYAQNIIA

4 )
5. MIUENUTENT ADAMI2 §28iMATIA anion exchange chromatography 1agl#1AT04

Mini HPLC JUAKTAprime™ plus

5.1 193 0UAI0619F 5 FansIndeuAIMATA western blot 18217 T1lsAU ADAMI2
® 101 pooled serum /53105 200 ul WEY 50 mM Tris pH 7.5 31174 800 ul (O8I 1:4)
wernliishiuAudansesTneldnszaunsoeiiil pore size ~0.45 um
5.2 7@ (inject) F106195 5 UAT0I Mini HPLC IU AKTAprime™ plus
Tael% Syringe Y11 1 ml
5.3 HPLC condition 10
®  Eluent :50mM Tris, pH 7.5 (solv A)
0.4 M NaCl in 50 mM Tris, pH 7.5 (solv B)
®  Gradient : 0-100 % of solv B (20 min)
Flow rate : 1 ml/min
®  Detection : mAu, 280 nm

®  Column : Q-FF column (strong anion exchange chromatography)
<] . F) ] . 3
5.4 1NV Fraction laglsvaoanaaosvuia 13 x 100 laguaas Fraction tNUUseu18e 1 ml

S
6. 95793ANNNLTENT 1A875 SDS-PAGE (102) 118232930 activity vououlsi ADAM 12 41675

zymography (¥o4)

7. mimdiEJaJﬁywﬁﬁ’mnﬂﬁ%ﬁﬂmgu"lWi

iwdnayu lnsriiaaian (57197 2) mﬁ"u”lﬁ’gﬂu?;mﬁﬂq udih lduaTaoldayulns
aorhndulushsIdN 1 gml wdwnniunnsesufhfewnatensu enseueumyayylns
ﬁﬁmumiwqjggﬂ‘lﬂué’aﬁnfmﬁmﬁLﬂuﬁwﬁﬁﬂayu‘lwwﬁﬂdwq“lﬂv‘h Iyophilized idufin 137 -

v Y v
20 °C newinmaasuliazaethanaayu lnsnnatasieinaulviianududu 200 mg
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A o A o o o 3 A 4
M1INWN 3 Llﬁﬂ\iﬁ'lﬁlﬂ']ﬁﬁ‘]fWﬂﬁHuUlW5ﬂu'|3J'l‘Vl'lﬂ']ﬁ‘ﬂﬂffﬁﬂﬂ']ﬁﬁlﬂﬂ\i activity "ll@\'ilf)uhl“]fNADAM 12

o w d‘ d' A o o w d' d' A o
aauh FoNwrndyulns aeun | Fonwsrnayulns
Y
1 in3useal 13 | dhdweou
2 YU 14 | ¥neas
[ =
3|5 15 | aufiae
4 | fhnzarelon 16 | MUNFTHY
5 | iaaWanou 17 | dszddane
6 |inToyn 18 | azaunu
9
7 | wuwaassa 19 | audns
Y
8 | Aoniude 20 | wimes
9 | Antdanzia 21 | Nusounag
v
10 | agHd 22 | naglauii
v Y
11 | ¥ 23 | AnTj
7 g
12 | ¥neazuoy 24 | Wwian
25 | AR

4
v v o Jo . @ a
8. naaauMsdudamsiiauveaey leiny inhibitor (EDTA) LLazﬁ%wﬂﬁgu"lWi 25 ¥UA
o Ao Y1 < ' g‘d o . A W a
uMﬁllQﬂﬁﬁlu%ﬁﬂﬂﬂum&ﬂ%ﬂﬁ@ﬂﬂ‘]J inhibitor (EDTA) uazWWﬂmgu"lWi 25 BUA

udnslvia activity vouou lul ADAM 12 #1833 zymography

= Y 1 o Ao Y1 < ' 3} = [ A 9
8.1 miﬂiJG]’JE]EJNIﬂEJuMﬁiJNﬂ’JEJiJ&iQ“V]?JHW] 10 318 MWWﬁiJi’JSJﬂulWﬁJcl"]fGl,Uﬂﬁﬂﬂ’dE]‘U

U

Y o Aw ) A I ) o ' ~
l!a’)u’lcﬂillhlﬂ incubate 11 37 °C Lﬂuna1 18-24 “]f')IlN AUTITNATDUANG Tﬂﬂll

A3 IUAI
Serum Substrate buffer aInaaoay
2 ul 15 ul 40 mM EDTA  15ul  ( Negative control )
2 ul 15 ul DW 15ul  (positive control )
2ul 15 ul Wyrnayulns  15u (325 ¥iia)

k4
INTU W UA native sample buffer 30 ul 18211111 zymography TaaTnaadied19 viquag 20 ul
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9. IARNUTNVDY clear zone VULAY zymography 198141151051 Image J
10. 1190 % inhibition YeINYANAYL INTADMITHINIUYEI ADAM 12

qag AlFlumsimom: % activity = Peak area x Calculation factor
Calculation factor = 100 / Peak area of positive control

% inhibition = 100 - % activity

14



NaN1INAADI
= d’ . . . . . 2 N v
NaMIANYUNOAIIVNTBIM disintegrin/metalloprotease activity ¥91U5AH ADAM TuzTuves

Y < \J 3)’ = = = U =
Alhauzsanamhan/saumeunuauilng

1.18%1m1375790509M1  disintegrin/metalloprotease  activity V8311581 ADAM  @2¢7%

Polyacrylamide gel zymography 1u@Susmau 75 deen Tasudsuannaulndsiiou 18

Y
A o

I Ao 1 < 1 o o @ 1 Qa: 1
318 uazgﬂumﬁué’ﬂaﬂnwmam IUIU 57 518 HAVDINITATIVIUTTUVDIAIDEITT 2 Ny

IS

(% 1 1 1 o aa o [~ @ ' A
Elx‘lhlll’dnﬂiﬂllﬂﬂﬂ’ﬂml@m@]N]lg]}@ilNiJuﬁli‘ﬂﬂiUﬂ]Nﬁﬂﬁ mﬁm;ﬂumamﬂugﬂml

97 kDa A——
66 kDa ADAM 12
45kDa

30kDa

{ | o
517 2 WaN13A399n504 disintegrin/metalloprotease activity 10819 gelatin 1 udumain
<3 & Ao oA

HALINIZLLAAY clear zone 1HIAUFITA UMY 92 kDa.
A A

193N 1 AY Marker
d‘ A A o a

1IN 2 A0 FIUNINAULNA

A A =5 A <3 1 g‘ =
1IN 3 1aE 4 A0 “IfﬁiJﬂWﬂEjﬂ’JfJﬂngi\iﬂGUW]

2. 18¥ M IS UABIIAYBY ADAM protein A28 rabbit anti human ADAM 9 uay 12 Iagds
Y v 1
Western Blot Analysis #amM3sATIINLINRME ADAM 12 winiufilvina positive luvaueh

ADAM 9 1¥wa negative lunniedianaaen daudaluaiiied 4
AINN 4 HANTATIVWUNFUAUDI ADAM protein A28 rabbit anti human ADAM 9 4@ 12

1a875 Western Blot Analysis

NQUAIDE1 ADAM 9 (no.) ADAM 12 (no.)
nquilna 0(18) 18 (18)
A <3 1 oy =
nuAIENzITINDIIA 0(57) 57 (57)
3% 0(75) 75 (75)
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o o Yy 9 A 1 . 9 £
3. vnmimmmmmwumuuuwﬂ31ﬂg1uggwu nitrocellulose A28 1151051 Image J 93

Idwadaanuiludognalugili 3

kDa 1 2 3 4 5 6 7 8 9 10 11 12

2 - -
Normal Well diff. Moderately diff.

3 19 3 Han1511 Western blot analysis Tae1% rabbit anti human ADAM 12
A A
1UHIN 1 A9 Marker
A A Ao a
10737 2-6 ADFTUIINAUYNA
1 o 1 < 1 g} . .
1027 7-9 Aedsuandireuzi5 oA LUy Well differentiated

Y

4 19 1 < ' o . .
1097 10-12 Ae®5uInA1eu15 99011 11UD Moderately differentiated
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[ 1 J Yy 9 Ao Y A o a o Ao Y1
4. ‘VnﬂTi‘Vlﬂ’de“Uﬂ’NllLmﬂﬁNﬂl’é]\‘iﬂWﬂ’JHJL"UiJGlJu"lJfN!L‘iJu‘VI’Jﬂl’lﬂiu‘ﬂﬁﬂﬂuﬂﬂ@] ﬂ‘UGlu“lfﬁiJﬂ‘ﬂ’)El

= [

< 1 :’ aa 1 1 < J g' =
wzi59011A lag19aDA One way ANOVA wamsnagounufihengsmoialiszauved

ADAM12 Tugsumnnnnaulnaedniisdidy (p<0.001) (3N 4) wenlSeumsuany

1 @ U < 1 g’ [} 1 o 1
HANANANANHAUSUDY  histological type ﬂlmv}’ﬂ’muzmmmﬁ'luwummuﬁﬂmmuamaﬁ

WodAyn e
12000
100004 T
*P<0.001
@ - -
‘= 8000 1
>
2 6000 | .
g o
S 4000 .
= e
2000 ; o 1
. 1
0 L
-2000 - - . -

1 2 3 4
Histological type

Ui 4 uaaamsnszaredeyaves densitometric units ¥09 ADAM12 1uF5u
voangui0619iiAnY1 1835 immunoblots Fairee1a IquLam
ANHULVOI histological type ﬁﬂﬁy
1 7® Normal (n=18)
28 Papillary (n = 18)
3 7D Well differentiated (n=28)
470 Poorly / Moderately differentiated (n=11)

A o

* flotianuuana e unde lunguitthunAnyiedeliisd Ay nieadan p < 0.05
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5. 111A1 cut-off 1A833 ROC curves HI0A1 AUC (The area under the ROC curve) 191191 0.8055

(gﬂ‘ﬁ 5) ez 1AA1 cut-off 1M1 3380 Densitometric score

0.75 ¢

0.50 :

Sensitivity

025 .

025 0.50 0.75 1
1-Specificity

3191 5 4@A3 The ROC curve Y93 ADAM12

4 [
QNATFUTAIA cut-off point N 3380

6. ¥ diagnostic values

Cancer
+ -
+ 48 7
cutoff=3380
- 9 16

% Sensitivity = 84
% Specificity =70
% Positive predictive value = 87

% Negative predictive value = 64
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HanMIANEN
d‘ ) a Qd =K% Y < \J ?)’ = U &
WRMMSHENUIENEUDI ADAMI2 NNFIUHTIeuzITaN011A HaznaaeuasTuiIns
o & Y (v A v ) a
mauveseulrilaglimsanannnadnuazayulnslng $1uau 25 ¥iia
[ =3 =K Y < 1 :’ S Y a
7. M3n329n309szauTsan ADAMI2 TudSuveedirouzis ameiinad e mAa western blot

Fa'lananmsnaaouasgli 6

M N M M ~ 0O NN M o o o
© O © d d F © N ~ O M
" O O O O O O O O O «
= X F F FF FFFFFF
KDa -
250 _,
160 —>
105 —p
— —— —
75 —>
50 —»
35 _
30
25 —»

M : Molecular weight marker

Y

Y [ ~A o 1 < 1 o
517 6 wamsnsransosmszauTisauapami2 Tudsuvedihouzi5neninale

AR western blot

4 1
8. MILENUTANT ADAMI2 A281NANA anion exchange chromatography 1ag19a504

4
=

Mini HPLC 31 AKTAprime™ plus &9 ldnamsdnuuiluds

4
=

[ A o a Yy A . =~ [ A 9 =
Wﬂ\ﬁnﬂ%ﬂ1ﬂﬁllﬂﬂﬂiqwﬁllﬂllﬂTiLﬁﬂﬂ fraction Taaneuny HPLC profile ‘Vlhlﬂ@ﬂﬂll"l KN
A

o A A . o Y A tg ] A o =
nanlunsaenae 1aon fraction G]i\iﬂ‘]JLﬁL!ﬂiTW%q\iﬂJuolu%’NVI‘imﬂﬁcﬁg (Elute)h.]i@]il@’f)ﬂiﬂﬂ

ADANIAIY 0.4 M NaCl in 50 mM Tris, pH 7.5 $1431/#1 7
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AL

300

20HD

150

(4]

S0

-50

Wash?2

A

Elution : 0-0.4 M NaCl in 50 mM Tris buffer pH 7.!

Washl

peake poing 5 Broak

:I:IsidsIaITJsbltd hd hd hd hd LuJ bd bd bd bd bd bd bd bd

W

t pM]

Areak poim B

Frocak

point 9

T Wasie

q’ o a = Ao Y < ' g/ =9 ]
U7 Profile ¥9IM3MUTINT ADAM 12 910G 3UR)1812159%10110A 1871 5H U Q-FF (Fast Flow)

Fadluuuy strong anion exchange chromatography 1187 elute A28 0-0.4 M NaCl in 50 mM Tris buffer pH 7.5

v I
nniuimsiaanututuveeTUsAuluiaas Fraction @38 Bradford protein assay kit

~ Y v ~ Y K o . o ' o . . Y =2 o o
Mwaﬂ’J"IiJHJ?JﬂJHLLﬁﬂﬂUGHiNTI 5 19393U1 Fraction mﬂan"lﬂm DlalySIS LA UINININIG

NAE1 SDS-PAGE 1182 Western blot 9108101

M13197 5 wanNUTNYUVed 11/5AuluuAaY Fraction 1953930 1A8 Bradford protein assay kit

fraction No. final concentration
(ug/20ul)
4 0.20
5 0.07
6 0.21
7 0.19
8 0.17
9 0.53
10 1.09
11 1.21
12 1.09
13 3.32
14 4.13
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[ a = A @ 4
9. @lﬁﬂﬂ?ﬂﬂ’ﬂﬂﬂiﬁﬂ‘ﬁiﬂﬂfl% SDS-PAGE,Western blot Ll0iZQ1573979 activity "ll@\'il’f)uhlclfll

ADAM 12 §187% zymography THHamsnadouaszili 8

KDa M 456 7 8 910 1112 13 14 < FractionNo.

160—> -
105~
75 —

o — -y

35 —

717 8A

KDa M 45 6 7 8 910 1112 13 14 <«— Fraction No.

160— e A

105—
75 —

50 —
35 .,
30 —

25
7171 8B

v

gﬂ‘ﬁ 8 Profile YBMMUTNT ADAM 12 110G 5utensis anetAd8n3AI Q-FF (Fast Flow) ¥
Ay strong anion exchange chromatography
(A) 11 fraction mngﬂ‘ﬁ 2 ¥i19aY 4-14 11911 SDS-PAGE
(B) W1 fraction 1103171 2 H3181% 4-14 1% western blot TA14 Anti-ADAMI12
11 antibody fisumne

M fl® Molecular weight marker, AauAN i ADVNBLAVUD fraction

21



o v Y < gl Y . . @ a Y
10. W@5udihouziS e maaeuny inhibitor (EDTA) uwaziwdnayulns 25 wiauda

@ .. o Y A Y o Y '
37970 activity vouau' ol ADAM 12 41873 zymography Ha2IANNMVNUDN clear zone VULINY

E2 ° e g g e @ ! o
zymography Taels Talsunsu Image J L1aZNTUID % inhibition “llf]Qﬁ%ﬁﬂﬁyu1Wiﬁﬂﬂ1iﬂ1ﬁ1uﬂlﬂx‘l
Y @ A ) v A Aa . .. a 9 1 0o

ADAM 12 °lwwamimﬁeumgﬂw 9 TIMITUNYNY gelatinase activity Glumummnm"lumm

Q . g e, ! o % I~
fuam % inhibition 11 51 FhmzaneTas Andanzia udu

WeU1 s & O
~

Peak area

100

% inhibition
E N W e WU O N ®
SR -R-N-R-E-I- -]
| I TN I M —
|




Peak area
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16000 4
14000 -
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o
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Peak area

100
a0
80
70
S 60
>
:E 50
=x 40
30 +—
20
10 +—
0 by
\s iy 8 S &
S & 0 aw R
N ° 4
b‘Q
su 9D

H 1 @ 4 4 Y
E‘IJT‘:I 9 saaans ez HUIRaYDINITATINIA activity Gllmmu"l@m ADAM 12 Lﬁ'ﬂ‘ﬂﬂﬁﬂﬂﬂﬂ EDTA

uazWsAnayu Ins 25 ¥11ad10793 zymography 1azn31WiaAI% inhibition voslyAnayU lnsAoNS

Mamvosou lsfADAM 12 (9A-9D)
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% Inhibition

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

Favidnayulns

51 10 uaAa% inhibition vosNsAnayLINg 14 ¥ilagensiinuvesou lsmiADAM
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