sHalnsams SUT1-102-53-12-24

Qs
N T

dEnalufa®

S1UUMNTIVY

=3 Y d' a d & A d' o
mslpauazAnvNvadluanauui asaaia@eAvINIUNZ
aolululnavoauauAuon CARA

(Molecular cloning and Functional Analysis of Leukocyte Surface

Molecule Recognizing by Monoclonal Antibody CARA)

TasunuganyumsIdeain

Q

unInenaanalulaggsus

AV & v A 0% Y av ' A Y A
wmmmmﬂummsuwmaummmﬁuﬂmﬂmﬂﬁmumwmqmm



TR IATIN1S SUT1-102-53-12-24

«mm\“”e

'mumnl'ulﬂ“

T1UIUNTIVY

=3 Y d' a d & A d' o
m3lpauazAnvNvadluanauui asaaia@eAvINIUNZ
aolululnavoauauAUon CARA

(Molecular cloning and Functional Analysis of Leukocyte Surface

Molecule Recognizing by Monoclonal Antibody CARA)

ASH IV

U £ %
WIrNA3 IS
FIA d a [y v 4
A528mMans10138 as. wha Fusfav
= =} =
S RLRRL AT
dnindaneenaas

umIneaema lu Taggsuis

Yo av a % = a A
IasunuganyumsIdennumIngndamaluladigsuns Yeaudszana w.a. 2553

wanIdedunnusuAareuvesiIninInsIMsITeAINe A

NINYIAY 2558



=\ =)
nnAnssndszma

s
%

o Aw o 4 o a 4 1 4
Tun1siivenseil :}3 gUDVDUAU AIAANTIVTEY AT.IYIE NAUGNY ﬁ%?ﬂﬁ”lﬁ@]i”ﬁ]ﬁﬂ

e

381303 Roundisena 1ag 019159 A3.gwsTE1 1A Mndvimaianisunnd augzmaiin

o a [ = [} Y a a A EY a o 3}.: d"
MsunnguriIImeaeses vy lugiuediiunaa luTulaaueaneudveanlylunisidensall

@

¥ g Y o o A Y oA a oA Y = a 2
ijﬂﬂﬂlﬂumWﬂTﬁﬂHT g1 e 1iN1sANIUNIT) Elﬂuuullllﬂ:]ﬂﬂ VOUAUNHIINYIAY

= =) j’ j’ A A A A Py o = Y 9 A
mﬂiuiaﬂfjilﬂi TunsweeaaiuiazinsesloINMaas NN UaNe JINDIUVTIUUINNN
' A A o A Y 1 y Y A A a 4 v o
°nmmnElmaamzuummmmﬂiumumm NIMslaseslomaInemansias n13Iam
Aa o g‘/ dy Yo a o a [ = =
na1s 1aen1s19en39il 185 unuganyumIitennumInetdema luladgsuts Usgnnyu

v Ao

nvegulny dszilaulszaunm 2553

a % Y Y
WHAT VUUNINA

NINHIAY 2558



unfagamu Ing

Y A
Q

s A < I A 0 o A o o Y}
L%’ﬁﬁlllma@ﬂle”I’JLﬂuLGBﬂﬂ‘VUJﬂ’J”IiJﬁ”Iﬂilﬂuﬂ”li?]”lﬁﬂﬂli’)ﬂiﬁﬂ.l{]ﬂﬂilﬂl! NITIMAUIN

e

L s & a o U @ a a 4 J
Youaa I auysaiin mavnmsinausiwiuvesTUsAunareriauuriveusadmail
~ 1 a 7 A A q A ' ¢ L qu ¢ 1 Ao 2
Fennluanauuiadla@enyd e lgdeasssrinasaauazide IMisaaa1iians o

A 9 1 Y I a =] A =~
ulamlaeuiirmudinlusumeldediailuszuy vudnradla@envalinsudanivonvos
Turananateyia vrtagnaunuuaznIunfmigsa vareTuanagnaunuua linsiu

A Y A Y a [ = = [} 1 1 A 9 a a
AuauiauazninNNnuine e azdinalimsinyiegedeneiiios 31nns lamaidia laus Tasun

4 Y o a

Aa a a A~ A 9
ngudiseausonaa luTulaaueauoudvedas luanauudusaaiadonu ldnareTnau
d' YA v A é = dy 9y 1 a =
TagTaaungideaulane CARA GaninmsanyudesaunuNIululnauoausuauon CARA
@ [ d’ =1 /A d A A g ?,‘,
gunsosunyTuanahn Imsuaaseenvumaaan I ladsiafiviasaamiiu lagnunis
e 1 a 4 v a 4 1 ] 1
ueraseonued Tuanativunguues cD4’ au T lad wnnauu cps’ auTled uaz hildvaeg
1 +a d A KX o A 1 dy 9 ] v 1
lunquues cp2s” au Tl lsdatianruan Teduiivgun luanatiaunso lduangulvdue
a S A A Aa o o d Aa dy dy =
au T ledriad Nianudaylumsiauveasadyiail Tunisnaaesiinuanil Molt4 20%
{ Y] % o
nin1suaaseonvoslum@na CARA HaINSAALAONIHAE 1AY magnetic cell sorting #117150 18
A A a A I = A = =\ 9 4
waani CARA Tuanavuiaanaiu 91% nmsanyiaaauian s uai lagldiwan
+ 1 3 P P = 9 A
CARA" Molt4 wun Tutana CARA HluTdsauniyuiailszuna 75 kDa 91nmMIAnIMINNU03
Y
TuTulnaueausuAuod CARA NUNANITOEUIINTNTZAUNTUUIAIUDS T cells MU CD3-
1 [ { o 4 a
mediated T cell stimulation 1111} dose dependent (1@ bR nawi 121119 15ad Molt4 (Aan13ATe
LA = O o & a Ao ¥
LU apoptosis tHea1nAsANEAH M Uszauanudusalunis Inaudunnivuanisaiig

i1 Y 9
Tutana CARA wiedudu Tuanaiinvez 15 Auiuzdestimsanyiae 11



UNAALIMHIDINGY

Leukocytes are known as the cells which play a major role in the immune system. To fulfil
their functions, nature design there surface to express abundant of molecules that the cells can use
for cell-cell communication, and finally fight against pathogens. Some of these molecules have
been identified and characterized. Nevertheless, many of them still wait for discovering. Using
hybridoma technique, several monoclonal antibodies (mAbs) to leukocytes surface molecules were
generated.

One among those, mAb named CARA was of interest. Cell surface staining and flow
cytometry analysis showed that CARA recognizing molecule expresses only on surface of some T
lymphocytes. Expression of this molecule on surface of CD4" T lymphocytes is higher than those
on surface of CD8 T lymphocyte, which could classified to neither CD4" nor CD8 T cell
subpopulation. Additionally, this molecule was not characterized as a CD25 regulatory T
lymphocytes. Therefore we assume that the CARA may classify a new unknown T cell
subpopulation and may play a vital role in T cell responses.

This study we found that 20% of Molt4 population expressed CARA molecule. Cellular
population of Molt4 expressing CARA molecule was enriched by magnetic cell sorting system. By
this system 91% of Molt4 expressing CARA molecule was obtained and called CARA"™ Molt4.
Biochemical study indicated that the CARA molecule is a 75 kDa protein. Functional study
revealed that mAb CARA suppressed CD3-mediated T cell response in a dose dependent but had
no effect on induction of cell apoptosis. Since gene cloning of this molecule did not succeed in this
study, further identification of the molecule and functional role of this molecule in adaptive

immune response are needed.
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reducing sample buffer a4'11) resuspend i@ beads 1MW ldulivdead]unar s i Aewri iy
A A a 9 I a =} 1 A g . o a J
wenil 13,000 pm 7 gargieuiiuna 30 i gauenduiiily solution liiimsuenimsizs

T1l5AuTae3% SDS-PAGE aa 'l
2.5.2. Western Blotting

(% o = ax 9 = ?,’, ]
’HEN%'ITWIWﬂWELLEJﬂI‘]JiGIUTﬂfJ’Jﬁ SDS-PAGE ta1 Tﬂmumwm%gﬂ transfer QU LN
9
nitrocellulose membrane 91AUUNING block LU nitrocellulose membrane @91}?18 5% BSA 11 PBS
oA o ) ' 2y ... Ada v < @ .
NOUNITNINITYDULNY membrane UAIY Streptavidin NAARAINAIY LﬂullG]ﬁJ Horse radish

I < § a 4 { a
peroxidase (Streptavidin-HRP) 1fluran 1 42 Tus Ngauvngiivtes iiesnin Tusauisiaulagnda

QU U

Y] {

Y
RA1INAY Biotin 1INHUINATAIUAY membrane 3 AT washing buffer NUTENOVAIY 0.5%
9 v
Tween 20 luensazate PBS 1ae 2 ASI828 @15aza18 PBS nouinzi11Uasiaaeun protein
bands 1875 chemiluminescence detection system dauTilsau hlijhlﬁjgﬂaﬂﬂmﬂiﬂiauﬁﬂﬂ

T 1 ° ) ' ) a A A A I o A
Biotin HH 9¢NINITIDULLNU membrane ﬂ?ﬂll@UﬁUﬂﬂ@ﬂTﬂiﬁUﬂﬁuﬁlﬁ] Lﬂuwa’] 1 %QTNQ 7N
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ay Yy v ¥ v . ' DY . A .
PUNHNHBN LA 5 ATINIY washing buffer NOUNITYDNUAIY secondary antibody 19 rabit-
. . . <3| o | a g g’/ o 9 ]
anti-mouse immunoglobulins-HRP 11111781 1 %2104 ‘ﬁqmwguwm NUUMNTANUNY
. 1A @ = 9 9y . g
membrane {18 ATIVN protein bands (BUIA 220U 1UN39IN15803 membrane A2Y Streptavidin-

HRP

2.6 AEMIANMINAINM STV CD3-mediated T cell activation lagIululnaveaeudvad

CARA

2.6.1. NIATHY peripheral blood mononuclear cells (PBMCs) Tae7% Ficoll-Hypague density gradient

centrifugation

9 v
111189A1N Buffy coat ¥1¥11715199919028 PBS ludas1diu 1:22 niatuiudeaiiiumside

14 40 ml 1041 centrifuge tube YA 50 ml 1H1due121005 18 gAa15AZA0 Ficoll-Hypague Y3113

[ 1

9
10 ml tazdanenoss) Uaosnniy wbe ldFuveudon Tasdoaseialuliideauararsazais Ficoll-
S v ) X < < { a 3’/ 1
hypauge Hunaunu 111 11Tudroa2110157 1,500 rpm 1iunan 30 wiil Nganniives Taenasn decelerate

Vo @ Y g o . , s 3 £
Tdmnugue tazauily break off 11 centrifuge tube 8811 gato 1@ UM udTuN 1)) 14 pasture

pipette 9ALD1AIUILHIUYDI PBMCs 00011 1e 50 ml tube 1113/ Taei@ean1359a Ficoll-Hypague No¢

u

' 3 o oA ) Y A < { A &
e uauindle tuaadn la llidud1edae PBS 3 AT1iA210159 1,500 rpm Ngungiifios iiuma
= Y 9 3’1 ~ o <3 A ~ )
10 w1 Taslumstudrensei 2 Mmsuandiadeauasiniuun 1aens resuspend PMBCs 28 1X PBS
?x’/ a ?;’ [ 1 4 g’; 9 Y v A
133195 5 ml 910U AVU1A9 36 ml Nauvasaldad 1 AT LAIMINAIY 10X PBS 1S9 4 ml NUN
o y 4 < L Y <
nduvasa lindn 2-3 as Wie liasazate naneily 1X PBS amiuiit llidudedreanuiGaazna
] a 4 4 g’/ o’d’
MAY 11e1Hd19ATY 3 ATI A2 resuspend t¥aanuenun laale 1XPBS H30 RPMI-1640 medium 1914

mInaaoae i
2.6.2. MIAAT PBMCs 1¢ Carboxyfluorescein Succimidyl Ester (CFSE)

111 PBMCs fuen 1 1a833 Ficoll-Hypague density gradient 811714819838 1xPBS noutlsunu

wudu T 1x107 cell/ml @28 1xPBS antutinsaanwson'’ld 1 ml vududlea13 CFSE 19 laau

< S o { g
Wudugamodly 0.5 UM maune Tagld autopipette 310U MM aAN DT TYPaADGUITUNTZATHN

aQ

J o A a o < ~ aan a
aovd uazih i rotate Ngivgil 37°C iWunar 10 i ngalfasernsdeudasnisiau 10%FCS RPMI-

S 1

e . P v ¥ R & o 4 a k4
1640 M waz ussasndon 1 udsiwdadlumnar 5 uinneuii liTud 1990 2 ATe828 10%FCS
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A & a A o d (w Yy g 79 Y 6
RPMI-1640 7 1,500 rpm Wunan 5w 71 4°C nulsuanututuveasaa lily 5x10° cell/ml Tu

10%FCS-RPMI utaziaosdiuaulu Co, incubator noui1 115 lunsnaassse 1y

2.6.3. MIANY cell proliferation 1ABITMIAAAINAIOA1T CFSE

a

Coat 96 well culture plate @38 CD3 mAb OKT3 100 [Ll/ml A38A213u91 60 ng/ml Ngaingil

o0 . & 4 & g . ' o &
37°C a3 9 Tue 91n1uKIN3819 plate 2 AR sterile 1xPBS noUWINTG block plate 1 $2 119
Yy Y = g Y Z a A 9 a A 9 5
@10 1% BSA-PBS @14 plate nA5IA20 1XPBS Mntiu@usaangndoudilondis CFSE av'ly 1x10

' AAa = a aa 1 A o S v Yy Y
cell/well daulunsainiimsfnyimavesonuavedngiaulodemsiuiuIuradnaignnIzquale
a a S v g’.: P 1
OKT3 vz iimsauueuaueaatiug asld 1 ldanududugatie 20 lg/ml n3o 50 Pg/m aadn b

Y a

4 { ] 1 ?x’/ o o
gnnszauazianmmizianadlu vaui lu'la coat oKT3 13 Taeluugaag condition iuaziidrenu

QU q

v v
Y

[ o 1 J . 4 v v v [
MNNA 3 QU mﬂuummnﬁmwaaﬂﬂu 5% CO, incubator Lﬁ@ﬂi‘UL’Jﬁ1 39U 5IU “Vi%ﬂ 7 AU EM
< J J J = [ 1 .. o AN ¥
mim‘umaaaﬂu FACs tube Tﬂﬁlﬁ’)ll!c]faﬁémﬂ 3 Tii]i\lllflﬁ tube LAYINY 11!!!&]@5 condition mmaaﬂ”lﬂ
[ 4 1 = v o 4
11/3@f1 Fluorescence intensity Ta81A304 Flow cytometer Tugi9amsiSeaaufedInuny FITC vnad

1NSULNAT AVDY fluorescence intensity 12 ANA

a J d
2.7 MIATIVAATNSHYINITIMEVBIBaalily apoptosis

Tudraad Mol 2 aadaeauia 1,500 rpm funan s 1t 7 4°C nazal3uanutuduos
iad 1¥iSlu 2.5x10° celliml Tu 10% FCS-RPMI @uisadnilfuanundusuudrt3uins 100 ul asly
IWOAIUA 24 QU IANLBUATDA CARA W30 uoudAveaniuay Tiianuuduganie 20 pg/ml Taol]
Ay H,0, 111 positive control A1 10% FCS-RPMI 171151105 anua 1 ml donqu @eawadh
il 37°C 1u 5% O, incubator 111381 3 #2Tua Weasunarduivwadusazngu 101y
resuspend 4% @ é’ﬁji ¢ 1x binding buffer (10 mM HEPES NaOH, pH 7.4, 150 mM NaCl, 5 mM KCI, ImM
MgCl,, 1.8 mM CaCl,) U515 100 pl tAl Annexin V-FITC fiaza1e1u binding buffer 131105 5 ul &
Sigungiite Funar 15wl Weasusmuanaudy propidium iodide (P A1 UFU10 pg/ml

1Az NATIEN aronsedIva lylaliwmos
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3.1 maesaninlulnaveaseufved CARA I lauSunannn

1o lann1snaneuAved CARA 17 1415 u1uu1n 1Asn151889 CARA hybridoma cells 11

De o>
€£d§

sAY 1A . EA ' A J 2 s A
mﬂﬁmﬂu“ﬁaa‘ﬂﬂuu“ﬁiu (serum free medium) Mnduduneneigiumdueviisiaeusaani

[

LOUALDA CARA 43 isotype L
é G a = d' a A{ Y Y A A 1R
chromatography B4 1150105 0ULOUAUDA CARA NUTgNT 1Aves TaolidSura 14da 300 ug 910

Yu IgG3 wen U5 an 51a87% Protein G sepharose beads affinity

Z ' a £ a aa 2 a £ a { a
‘1.]511WITIJ’EN’ETWiﬁﬂﬁum’)uuﬂﬂﬂiquﬁ 50 yaaang mﬂuumnaaummmqmmamauﬁmaﬁNa@]

TaTasmsuenTls@uTas SDS-PAGE luan1g reduce 11a2 non reduce trazasravau TsauTasng

ﬁauﬁ’aa% Coommassie Brillant Blue

Reducing

*|Non-reducing

MW. (kDa

170

e o Whole IgG
130 v
100F -

Y P . <«—— Heavy chain
35F b " <«——— Light chain
25} S

15+
10" Bovey

517 1 SDS-PAGE uaainnuisgnivedluTulaausausudion CARA

QU

a 4 = £ a @ a £ a
I RANUTgNTveluTulaaueauouAued CARA HaINSHENUTENT 1A7T affinity
Y

chromatographyiﬂEJﬂh'LLEJﬂﬂ’JEJ 10% SDS-PAGE lun1ie reducing L181¥ N3¢ non reducing HagNnINIg

4
doud 11/5A1A28 Coommassie Brillant blue gnesuaasfimnisvesluanauouAUoANINNA (whole

IgG) Heavy chain b Light chain U483 IgG AUAIAL
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naramInaaeIaaaaly 3UN 1 wu luan1e reducing azwunanT1sau 2 uounvuia
L g a o w
Uszu1a 30 kDa ag 55 kDa B uilua1ueq light chain 1182 heavy chain ¥o3oUAUOAMNEIAY Tu
. = = = Ay ' &g a a d
@117 non reducing WU T1/sAuNgwaUREINAUUUYDIHIAaSUY HLBUAVANY Tuana Ha
o ' ' A ~ ~ P A £ a ~ o 9 = Y A
AINAILAAII HOUADDA CARA Tinen latanuusgniiisanenoziirl)1dluns@nymihuas

@

Auanyuzved luana CARA ao ]

a dd
3.2 mmamaanmmiwaqn CARA UuUH$aa Molt4
= dy 9 J 9 dy 1 1A

ﬂ']ﬂﬂTﬁﬁf‘l’HTHJ’E]\WIL!ﬂ@u‘ﬁuTUVIi']‘U’NTﬂJLaﬂqa CARA W‘U’Nllﬂ?illﬁﬂﬂ@@ﬂﬂ]ﬂﬂjﬂlaf}a CARA
a 4 = Y I 1A = P A
RWILUUFNIYAVUDI Molt4 111U heterogeneous pattern “]NLL’ETﬂQ(l‘HLTTu’J'] 4 Molt4 WG UL aUNIUUNY

a - 1 E'(.:«’ ' a yd a
ﬂ'li!l)ﬁﬂ\i@ﬂﬂﬂlﬂ\ﬂumf]ﬂ%uﬂﬂ Llagﬂ1§ﬁﬂ']sﬂﬂﬂuﬁﬁj'lﬁﬂ‘W‘U311%!@@'&1"]51«!ﬂﬁllﬂ'lillﬁﬂﬂ@ﬂﬂﬂuﬂ'z]ﬂlﬂﬂ T

a =< 1 ] [ Y 3 1 = A
lymphocytes UN¥HA FINUNEWI5OULINGUYDY T lymphocytes latilugosngn Iaslinguiiinig
HaA9EENYOY Tuana CARA og1)szanar 20% 403 T lymphocytes 1A8NNTITAI0DNUUAIVDY CD4™ T
9

' ' v A J '

cell 1NN CD8” T cells Teanninagzlldn Tumna CARA tulimsuaaivonuuwas lunguues T

&2 QA 1A ~ v & da A &
lymphocytes C"b'\uﬂuﬂu']ﬁuclﬂj’]l] T lyrnphocytes W83 20% miuuﬂlﬂmaﬂqa%uﬂuﬂﬂ

L]

dy [ a 4 a { a
Tunisnaaesil §3ve3918don TumnauuAiwas Mol AeiouAued CARA Miwsonld a1e7%
indirect immunoflurescent staining  ¥1AFIVADUNITUTAIDONVYOL TUIANA CARA FINUNTITN 20%
. 1 3‘; d’d [ d' é Y [
Y94 T cell line Molt4 1M1 uNTin1suaavonvod luiana CARA awaasluzii 2 Gedoandoany

Y
M3ANEINOUNTIH 11 peripheral bloods

JAA

9 1 ) v
cl,Uﬂ'lﬁﬁﬂE'lu ﬁ?ﬂﬂ%\ié]j@\iﬂ'libl%}l,"lfaa‘VlﬂJﬂ’]iLLf’fﬂﬂ@@ﬂ"U@QIlllaf]a CARA mmum%umﬁﬂ‘m
T R YYo A I an . . = o
10 ﬂ\ihlﬂﬂﬂlﬁE]ﬂﬁlW']glcb'ﬁﬁﬂﬂJﬂTﬁLLﬁﬂ\i@@ﬂ‘U@\‘]INLﬁf}ﬁ CARA Tﬂﬂ?‘ﬁ magnetic cell sorting YINAIIN
o A J Ynow Y Ao a g PR A
NIINALadNLsaa Ejﬁi]ﬂ]lﬂ Molt4 nuNMsuaaioonuad CARA ﬂﬂ!ﬂu 91% sllﬂ\ﬂjig(’]ﬂﬂi!»“]faﬁﬂ\ﬂ’iuﬂﬂ

o v ! =) J 1 dyl 4 o dy 4 U dyl 1
mmﬁﬂymmﬁﬂﬂugﬂ‘ﬂ JuagiIgniFaanquu CARA" Molt4 Lﬁ@mﬂmamwaaﬂquumwmw

9 Y
A o 2 IR ]

7 1 Ao~ o Y =
IFAANAUUIIUNMTUTAAIDDNUDI CARA Glmzmmm muumaammﬂm"lﬂiﬂumamm VYUIALLAL

a

E = =
Auauansduaiiae 11
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gﬂﬁ 2 ﬂWiLLﬁﬂ\‘lﬂ@ﬂ"UﬂflINLaQﬂ CARA JUAIUBDEDA Moltd
FACS profiles ﬂmmmaaﬂmaﬂmaqa CARA VUAIVOL T cell lines, Molt4 Iﬂﬂfﬂiaﬂ{;nu
a 4 4
Ao FITC-conjugated sheep F(ab’), anti-mouse immunoglobulin antibodies 1ALIINIIZHAI8IATO Flow
' 7 a a
cytometer Taguni X teraea fluorescent intensity YOUFABNUN1TEONAAAIUOUAL DA CARA (1)
= [ s " Yy 9 a = Y ' . . = Y
!'VlfJiJﬂ‘ULG]fﬂﬂ‘ﬂUluﬂﬂﬂ@ﬂﬂ')ﬂ!!@uﬁﬂﬂﬂ CARA (518) DU Y 1eAdA fluorescent intensity "U@Qﬁuﬂ\ﬂ“]f

o 1 1Y 1 . a 4 a 4
mmuﬂium compensation Gumﬂﬁam'ﬁwwﬁ'ﬁﬂh/\la”l«ﬂmmm (n=3)

-
- 1,::4
ansanl sssadd sssaal o am

1
197

2+
19

JFL

10

s

CARA

g‘ﬂﬁ 3 MSLEAAIDBNUDI TUIANa CARA VUAIYEI Moltd HAIMIsAALENIEAan18 MAC sort

FACS profiles N13118A990NV04 141a7a CARA UUAIUDI CARA" Molt4 nafafuadig
msuamaaﬂmmimaqa CARA 828 MAC sort LaZAAATNAIY FITC-conjugated sheep F(ab’), anti-
mouse immunoglobulin antibodies HaLInIIENa OEJLﬂd'alEN Flow cytometer LU X LLE @471 fluorescent

s a a = 1 ° Fd
intensity "llfNL“]faaﬂNﬂWig@NﬁﬂﬁlﬁﬂLmuWU@ﬂ CARA aIUUNU Y LA UIULEAR (n=3)
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3.3 pauaniamsrunivedluana CARA
=2 Y an . o = J + = g
INNITANYIAIYIT Western blotting nuTdsauen cell lysates 910109 CARA Molt4 iy
S { o [ a = a o 1 a = [l
AaNuMIIUaaIeen Iumnani UM IZAULOUALOA CARA UUANTAE WUIMOUALDR CARA i
o =1 ] 9 dydy Y I 1 a A A dy v W = o =
am15090 T sAUVULHY membrane FoyatiF I iIH UMW UAVDAYHATDIIIUAD TIsAUTUNIZ
a . . = | % =S d‘d ' . . ad
U349 conformational epitope ﬂﬂummmm’mmuaﬂﬂmuﬂmgiugﬂmm linear epitope 1ae75
A o [ a 4 A, a a
Western blot 39834 181101535 1z wuaves Tuiana CARA TasldiimsaanainTuUsAunuis
4 ! = { o 1 a =
I¥QEAY biotin NOUNTIATEY cell lysates LLAZANAIBNTUEN TUTAURTUNIZABUOUALDA CARA A28
3% immunoprecipitation 1o 115N 1dA28 SDS-PAGE 114n11¢ reducing 918 TU5AUAIUULAY PVDF

a 4
membrane 11ag AT 1EH LA U 1UsAUAI HRP conjugated-streptavidin {0 & chemiluminescence

detection system W11 11aNa CARA Hywailszum 75 kDa Aduaaalugii 4

3.4 mslaauBuiinvuamsadislaana CARA

o

YN 9 o A 24 o 9 an .
Glumﬁmamuma flhlﬂwEﬂEﬂll“lmﬂ?il!,ﬂﬂﬂuﬁﬂﬂiﬁuﬂﬂ?iﬁiNIllmﬂﬁ CARA Iﬂﬂ’)‘ﬁ retroviral
1 9
expression system (Chiampanichayakul, Szekeres et al. 2002) Lﬁamﬂma 19 CARA U ﬁaimaqa
= < A d a A o v A ya o A o o .
@3115 uazumﬂﬂiznaumﬂum@amiun@’; LLW!H@Q%WﬂIﬂ'z]ﬁ]ﬂWUﬂiyﬁTﬂ@WﬁiﬁﬂﬂVﬂﬂWi infect host

Y [ d' 1 A d‘ o 9 1y ?,', ] g’/ YA o 1
cell ﬂ’Jthl’Jﬁﬁ‘VlﬂW‘l’NﬂzMﬂuﬂﬂi‘ﬁuﬂﬂﬁﬁi%‘]Iilmf}a CARA 2ga38UUBYNAYAN I Q’J%ﬂllilfﬂuﬁﬂ

I~

: 3
LLfJﬂ“l’T%FJ‘W‘]JL“]fﬁﬁVlﬂJﬂﬁLLﬁ'ﬂ\iﬂ@ﬂ"ll@\‘] Tmaqa CARA "lﬁ, G?q@mﬂuwammﬂ ‘ﬂi%ﬂﬁuiﬂ cDNA library

A v A Ao 9 A T AaA ~ A A

nldum litsundmuanisadalumna CARA iHesnnnie ldsranlinsmiey nselsenisiaes
(Y [V Jd a [ 1 ] 1 y

packaging cells liwan la3av3e dsemsgahowaanan liaua lduinwense lumiungauag infect

Ya o =R

[ 4
host cell 18 §39839 185 uldeunisnaaes Tngnerewuenluana CARA 1H1Sqns a3t
. C e o 2o ' o ° a a an =
immunoprecipitation taz1i1115auana1 llviimssuunsiavesTisAulaeds LC-MS Fawainns
Aa P [ [ I

ANT1ZHIN LC-MS A1avzamisnszy laTwana CARA fluTumnaes 15 nazauisoniam

~ 3 o s a dy ]

wihuazunumves Tumnailamsiauveasaaniimsuaasesnves luanasiail uaziing 1dua

= d‘ a A 9
QWULWﬂQW@ﬂ%%@]WﬂJWﬂﬂ
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72
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gﬂ‘ﬁ 4 UuAPAVIAURI Iuana CARA

Cell lysates 910 biotinylated Molt4 cells QﬂﬁWWﬁi immunoprecipitation Tag mAb CARA lagl¥
mAb PPV02 T isotype control Li0i¢ Rab-anti-mlgs BV negative control AU M6-1B9 T positive control
N precipitated proteins §N1INMENAIY 10% SDS-PAGE Tun112 reducing Iﬂiauﬁuﬂﬂ"lﬁjgﬂ
transfer 89U nitrocellulose membrane 1A1i1N3 Western blot Tag1d HRP-conjugated Streptavidin NAN1T

= & & A dq 9 Ao
naaesnuaastiilunislugamsneaesn Innamlouny

3.5 msfnkwavedlululnaveanoufef CARA AMIN3zAH T cells 114 CD3-mediated T

cell stimulation

a { 1 1" I
MIANIHAYOOUALOA CARA  NilogaemsuiieaIvousaangnnizquals  CD3  mAb
= A oo AyY o A A Vo A '
(OKT3) Hunfsouraiioumgmsaisiaodluszuugiquiu fAolle T cell 1ASutoUARUHIY CD3 T cell
o . . I a 1 o 1 4
receptor (TCR) complex Tasmsinauovos antigen presenting cells f‘ﬁ]%mﬂﬂallﬂﬂ1iﬁ’ﬂﬁiy‘iy1mle’llWQLclfaﬁ
x ' ' a £ ' o = 1w
FaazaawaldingzuIumsaes MaTY U MINAIE1S cytokine LAZIFAANLINISHLIAIJaneway C.,
9y

Y
Travers J. et al. 2001, Abbas, Lichtman et al. 2011) Taglumsnaaesiifidedoamsany1d T cells gn

N3ZAURY immobilized OKT3 $AUMIIHOUALDA CARA 115WA0 azaawalinszuIumsuLeny
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s A 3 a 1w
VOI¥Ad HUVY HIDaAAd (Chiampanichayakul, Szekeres et al. 2002) TagAamunSANYINTHUUNAIVD
J as
%00 1a835  Intracellular Fluorescent dye Carboxyfluorescein Diacetate Succimidyl Ester (CFSE)-labeling
o 4 o I { ] 1 .
Taelindnmsae a3 CFSE Wognihlazaovziluasi lilid annsofudrgiwadld uuy passive
. . A 9 o S Y A o v 7 A s
diffusion mamqwaaummumﬂu acetate group THNAADINAIY Lauhlcm Esterases mgmﬂ“lm«ma
o Y . .. a ' 4 a 1 dy v v
1AL Carboxyfluorescein Succimidyl Ester 85z gnilaoseonuinielumrad ensoaszmariiaz lUiuny
. A s a o . = e o g ¥ 7% a A &
Amines group mgclumaa ey Fluorescent conjugate uazuﬂmﬁwwﬂmmaauuq UNTLTDILLE X
1Y - d‘ a 14 1 d' = (% . .
a1150a52930 18 lae a0 W laTatmes lugennuenauueufedIny Fluorescein Isothiocyanate
4 I T W 3 ' I ' @
(FITC) ’Vi’%@ FLH-1 Lﬁawaaummmmumﬁum fluorescent intensity NITAAAININYUNU
Y o Aav Yvo ) sy v o s o Y v ! o
) WﬂWi’JﬁlﬁlhlﬂVIWﬂWiﬂﬂmcﬁaaﬂ’Jﬂ CFSE NouUNcUIUEaauInInIgnIzauaty OKT3 5UnY
a  a = 9 9 ) A ] oA Y <Y
aUAUIA CARA NANUINVUFANIY 20 ug/ml 1io 50 Hg/ml HANUIN INBNIEAULEAANIY OKT3
! o a = o q ¥ Y 7 4 q9 9y g Y
FJINNUUDUADDA CARA ﬁ]%‘VI1611’7ﬂ3$U?Hﬂ'liLL‘]NW’J"U@QL“]fﬁﬁﬁﬂafl Tﬂﬂma%mmwmquwmm
a = < ' (Y < A A @ s
uaunvuen CARA 11l 20 Mg/ml WUIIMTHLIAIVBFAaIzanalszuy 21% amyunuLsaangn
Yy 9 1 = A 1 @ . = a =S @ ~ J
NIEAUAIY OKT3 98NIAYI NIDIIUND isotype control A LOUAUOA E3.1 muﬁﬂﬂugﬂm 5 @JU
a = I a 1 A ' o ¥ T W P
uauaUen Mo6-1B9 Lﬂu!Lﬂu@]U@aﬂ@ CD147 ‘V]‘Vli'l‘]J'ﬂﬁnJ'liﬂfJ‘]JfNﬂﬁLL‘]J\W]'Jﬂl'f)\il‘]fﬁﬁﬂ@ﬂﬂi%@j}uﬁ}’w
) I ) [ . . . 4 A
OKT3 "lﬁ”gﬂumﬂ%’gﬂu control 113 UILVY (Chiampanichayakul, Peng-in et al. 2006) LagilaNyANLY
Y Y I Y J = = @ sa Yy 9
WNUUHYDY CARA 13lu 50 ]J,g/ml mmmmmmmaaﬂxaﬂm”lﬂaﬂ 50% MIUNY FAaNgnNNITAUAIY
OKT3 08191R8) W303IWN isotype control aandadlugln 6 Tasdadiulumsanasvesnisuissa b
' @ T Y A @ ~ sldy Y a 2 =
ANDU UliJ'JT’l)%ﬂi%SﬂUL‘IJHL’Jfﬂ 3 %30 5 U fl]WﬂNaﬂ1iﬂa'ﬂ\WIUlﬂu ﬁnJﬁﬂﬁ?lJ"lﬂ’ﬂ uaunvUen CARA U
"o s = Yy v S & ¥
WalumMsaansHUIRIveLEan PBMCs Ngnniea Uy OKT3 wazidl iy dose dependent Faaaalv
] ' = o A a s A A~ v o
LWU'JTI?JL’@QQ CARA 91"l]3J‘]J‘VHJTVIGluﬂ'Iiﬂ'J‘lJﬂiJﬂﬁulﬂﬂ'li‘Vn\ﬂuell@\WIﬁﬂJI‘V\l"l"]fﬂ LHDNINIUBUNITIUNY
v Y Y
TEUIN TNTHI?’]E}M@@LL@H%U@?\ CARA LLﬁ%INLﬁQﬁWﬁ]ULWT%@@LL@HW‘]J@ﬂ‘]fuﬂu i]gllﬂﬂllﬂﬂﬂﬁﬂigi%}u
] = ' Y dydd Aa a
T cell WM T cell receptor TumseinyInouniting Inlulnauoatoudvedne CD147 Iaau M6-1E9
a = . d’ Y ] = [ ]
M6-1B9 Lag oUauon#ad Na/KATPase B3 subunit Iﬂﬁu P-3E10 wiwwawummm Lmﬂaulﬂcluﬂﬁ
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Leukocytes are known as the cells which play a major role in the immune
system. To execute their functions, nature design there surface to express
abundant of proteins that the cells can use for cell-cell communication. Some
of these molecules have been identified and characterized. Nevertheless, many
of them still wait for discovering. Using hybridoma technique, several
monoclonal antibodies (mAbs) to leukocytes surface molecules were
generated. One among those mAbs named CARA was of interest. Two colors
cell surface staining and flow cytometry analysis showed that there was no
expression of the CARA recognition molecule on either B cells or natural killer
cell (NK). Nonetheless, it showed positive reactivity with some of T cells,
which could classify to neither CD4+/CD8+ T cell subpopulation system nor
CD25+ regulatory T cells subpopulation. Interestingly, its expression was
diminished upon T cell activation. Biochemical characterization using
Immunoprecipitation technique found a protein with molecular weight of about
70 kDa was precipitated with mAb CARA. These preliminary results reveal
that the generated mAb CARA may recognize a new leukocyte surface
molecule and this molecule can be used as marker to identify a novel T cell
subpopulation.
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Abstract

To confront with invading pathogens, numerous of leukocytes are found to be recruited to the
site of infection. To execute their functions, the cells need to communicate to each other.
Therefore their surface is designed to express plentiful of molecules which used for cell-cell
communication. Although some of these molecules have been identified, there remain
molecules that need to be studied. By using hybridoma technique, several monoclonal
antibodies against leukocytes surface molecules have been generated in our laboratory. Among
those generated clones, a monoclonal antibody (mAb) named COS3 A was of interest. The mAb
recognizes a molecule expressed on surface of tested hematopoietic cell lines, B cells,
monocytes, natural killer cells (NK), and some of T cells but not red blood cells. Remarkably,
high expression of this molecule was induced upon T cell activation. Functional studies of this
mAb on T cells proliferation revealed that the mAb can suppress CD3-mediated T cell
proliferation while using peripheral blood mononuclear cells (PBMCs) as target cells.
Interestingly, this phenomenon was diminished while monocytes and NK cells were depleted.
No suppression effect had been observed while only T cells were used. These results spot out
an important role of the COS3A recognizing molecule on cell-mediate immune responses.
Further investigations, molecular cloning, and biochemical identification of this molecule are
underway.

Keywords: leukocytes surface molecules, monoclonal antibody, hematopoietic cells, peripheral
blood mononuclear cells, T cells proliferation
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