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Abstract

Project Code: BRG44-8-0002
Project Title: Molecular Cloning, Biochemical Characterization and Functional Analysis of
Novel Leukocyte Surface Molecules

Investigator: Associate Professor Dr. Watchara Kasinrerk
E-mail Address: watchara@chiangmai.ac.th
Project Period: 1 January 2001- 1 January 2003

In order to identify new leukocyte surface molecule involving the regulation of T cell
responses. In this study, several monoclonal antibodies against surface molecules of Molt4 T
cell line were generated. The generated monoclonal antibodies were then used as a tool to
characterization and functional analysis the recognized molecules. In the present report,
molecules recognized by 2 monoclonal antibodies, P-3E10 and CA-1H4 were studied. The
results are as follows:
P-3E10 molecule

P-3E10 molecule is a cell surface molecule of 45-50 kDa which contains intradisulfide
bond. It expresses on all hematopoietic and non-hematopoietic cell lines and also expresses
on lymphocytes, monocytes and granulocytes. Activation of lymphocytes with PHA has no
effect on the expression of P-3E10 molecule. Functional studies indicate that P-3E10

monoclonal antibody inhibited proliferation of T and B cells after antigen receptor activation. P-

3E10 monoclonal antibody also inhibited interferon-Y, IL-2, IL-4 and IL-10 production.
However, the antibody had no effect on spontaneous hematopoietic cell line proliferation. it
also has no effect on the induction of homotypic cell aggregation and apoptosis. The antibody
has no effect on phagocytosis of phagocytes as well. By using P-3£10 monoclonal antibody to

clone the cDNA encoding P-3E10 molecule, it was revealed that P-3E10 molecule is Na*. K*-
ATPase B3 subunit. Taken together our findings demonstrated that P-3E10 monoclonal

antibody recognized a cell surface molecule, Na , K -ATPase Bs subunit. This molecule
involves in the regulation of Ilymphocyte responses. These findings lead to a better
understanding of immune regulation, which may provide new avenues for clinical intervention.
CA-1H4 molecule

CA-1H4 molecule is a cell surface molecule expresses on human T and B cell lines,
but not express on myeloid cell lines. On peripheral blood cells, it expresses on sub-
populations of lymphocytes. The expression of CA-1H4 molecule on cell surface is as
heterogeneous pattern. Activation of lymphocytes by PHA, the CA-1H4 molecule was up-

regulated on day 1 and decreased in the later days. Functional studies indicated that CA-1H4



molecule did not invelve in cell proliferation. However, CA-1H4 monocional antibody induced
apoptosis. From our result, we believe that CA-1H4 is a new cell surface moleculs. Molecutar

cloning of this molecule is needed to be carried out for obtaining of the amino acid sequances

and the structure of CA-1H4 molecule.

Key Words: Cell surface molecule, Monoclonal antibody., Lymphocyte regulation, Fiow

cytometry, Na ', K -ATPase [33 subunit.
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Lﬁﬂmaﬂ monoclonal antibodies Aa leukocyte surface molecules ;ﬁ’fﬁ'ﬂ‘lﬁﬁ"l hybridoma

technique ¥114 Tmﬂﬁ'm'w%mug Balb/c #78 Molt 4 human T cell lines [74U 3 ﬂ%ﬁ%’l\:
intraperitoneal MN 2 AUATW WaTn1a intravenous 411494 1 A1 anniiuiin spleen cells 17 fuse
U myeloma cells NS screen W1 hybridomas Fa¥uauRLeARIINIZFe leukocyte surface
molecules 1A835 indirect immunofluorescence WRTATIRAATIERAAE flow cytometry ANt
single cell cloning Twe3% limiting dilution 2 78U Tmﬁ%’ﬁé’?}ﬁ’ﬂmmmm%m hybridoma fa¥a
waudiuamse leukocyte surface molecule Tiaunn 32 Taau i hybridoma FuARlA AUy
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Wuigqns 1aeds affinity chromatography Imeld Protein A %38 anti-mouse immunoglobulin
coated sepharose column MMN1sWEAY activity 989 purified mAb Alalautinludanfuadaiio
7197 Inei38 indirect immunofluorescent LLﬂ:mm‘ﬁLm’l:ﬁﬂfjﬁ?ﬂ"lﬁ"mLﬂ?’l’m flow cytometer
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N15ANWA cellular expression gealilsiuiaulavu hematopoietic cell lines vinldTneiRes
hematopoietic cell lines TUAAT U 5% CO, incubator anturia hematopoietic cell lines 7
dansasiululaauaa wauAuaalnuds indirect immunofluorescent laeld F(ab)'2 anti-mouse
immunoglobulins — FITC Ju conjugate Gl?’m"'JLﬂi‘ﬂzﬁﬂfJﬁ?‘mﬁwLﬂ?:ﬂa flow cytometer

N1sAN® cellular expression aaalsiiufiaulauy peripheral blood cells N1 1dlat nan1g
wtn peripheral blood mononuclear cells (PBMC) {at/3T Ficoll Hypaque gradient centrifugation
wun polymorphornuclear cells (PMN) Tag38 6% Dextran sedimentation ﬁﬁl’ﬁﬂﬁ—‘ﬁ'uﬂ nlAudau
saetuTulaauen weuRuadlngd? indirect immunofiuorescent wazAsIadiAT WFATFaiFdes
flow cytometerTmﬂuﬂnam?’l:ﬁlymphocyte popuiation, monocyte population war PMN lag

BIALTUIAUALE granularity ILANATUALE FSC way SSC detector
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6.1 N1ANM LU hematopoietic cell lines
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| 6.2 NMMIAnEIlU T lymphocytes
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11 KG1a cell lines uauan mRNA waqlditlu template TunisimTeN cDNA %1 cDNA 'ﬁ
wiaN s insert L‘il”]‘h_l'lu pBabeMN-lacZ retroviral vector Ty cDNA libraries 17 cDNA
libraries transfect 1dnlulu ecotropic retroviral Phoenix packaging cells {meR% DEAE-Dextran
transfection ﬂmﬁu supernatant 161 retroviruses U7 retroviruses ﬁiﬁ'ﬂﬂ infect BW mouse
thymoma cells ANTU screen uat isolate BW cells i express Tsiiudiaulalaunisdandan Ta
Tulraues waudived udiuun antibody-binding cells 1At MACS sorting system UNTR8RLEN
¥ limiting dilution 1& 131 positive clone MnN1TusN cDNA fisruuanisaiielsiuiiauls
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nucleotide 183 cDNA wuanls
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TunsAnuisuil dunsAnmamuanFusswinfizes leukocyte surface molecute
sialud Tnedadelsminisndniululrsuea waufvesssalUsfiuuuds human T cell line 2Un
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P-3E10 molecule
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o a P y = ® 3.5, )
weAnm i luanartialmiiviimitfiacuaunisinnuees T lymphocytes £RAuT6m

)

NTAANTTAUNYALWUE Balb/c M1318avasdiag human T cell line 98a Molt4 uazinudd
hybridoma technique 338 81%1506AR monoclonal antibody (MAb) s lUIAULBRNTIAR Moltd
duduauann uazannmsdnsniiediunudn mAb wliavinde P-3E10 atwnsadudinas
wiasaras T cels Wiagnnsziudag CD3 mab 1 nantsdneniiuanidn P-3E10 mAb Rz
UAR e ldfuIu@anauuioad  (P-3E10 molecule)  dwvinmiinfiasuaunszuaunis T cel
activation #atiu P-3E10 mAb Jagnidenuuiieldiueiasiialun1sfnendiauaniBuarwif
1aeluiana’snwissialy

WeAnmnsuanseanteslsfiufivinUfiondunsiu P-3E10 mAb (Fundn P-3E10
molecule) LWIaaTHARN" (cellular distribution) gadulavianisfiauaaatiingie oy P-3E10
mAb Tae38 indirect immunofluorescence HUazATIAILAINITIIRLIEIWRTIIANAT wan1TANEY
WU P-3E10 molecule atunsanulauu cell lines ﬁ'\‘iﬁlﬂu hematopoeietic cell lines LWAZ non-
hematopoietic cell lines nn’ﬁﬁmﬁﬂmmmﬂ@u (gﬂﬁ' 1 A uar B) uarfharuisanuluana P-
3£10 vuiradan Il Tululey was unsylala 1dan (U7 2)

{faRnmnsunnsaenaas P-3E10 molecule Ut activated lymphocytes 34t Lot
peripheral blood mononuclear cells ¥INTEFUGHIY mitogen 2 1UAAD PHA waz PMA aan 1,
3. 5 UAL 7 U HANITNARBINDGN NITIaneeanTadluana P-3E10 LU activated tymphocytes
Tiwlasuuas (gﬂ'?i 3 Uaz 4) HANISANHAETITWIN P-3E10 molecule uild iy lymphocyte
activation associated molecule ﬁqtduﬁﬁ?ﬁﬂdﬁuuﬂﬁﬂu§u CD25 (Interleukin 2 receptor) U3a

CD71 (transferin receptor)
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gﬂ'n 1A. Expression of P-3E10 molecule on varicus hematopoietic cell lines. Various

hematopoietic cell lines, including T cell lines (Moltd, HPB ALL, Jurkat, Sup T1), B cell lines

(Daudi, JY, RAJI}, and Monocytic cell lines (KG1a, HLE0, THP1, K562), were stained with

mAp P-3E10 (filled) and AFP-01 control antibody (open) by indirect immunofluorescence and

analyzed by flow cytometry. Data are representative of three independent experiments.
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g'dﬁ 1B. Expression of P-3E10 molecule on various non-hematopoietic cell lines. Non-
hematopoietic cell lines including 293 human fibroblast, MCF-7 breast cancer, OVM-Z
ovarian cancer or TCL kidney cancer cell lines were stained with P-3E10 mAb (filled) and
AFP-01 control antibody (open) by indirect immunofluorescence using goat anti-mouse

immunoglobulins-FITC conjugate. Data are representative of three independent experiments.
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gﬂﬁ 2 Distribution of the P-3E10 molecule on the peripheral blood lymphocytes, monocytes
and granulocytes. The peripheral biood cells were stained with P-3E10 mAb (filled) or AFP-

01 control mAb (open) by indirect immunofluorescence. Data are representative of three

independent experiments.
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gﬂ‘?‘l 3 Surface expression of P-3E10 molecule on PHA activated PBMCs. PBMCs were

stimuiated with 2.5 Llg/ml of PHA. Expression of P-3E10 molecule on unstimulated PBMCs
(A), PHA activated PBMCs after 1 day (B). 3 days (C), 5 days (D) and 7 days (E) of treatment

was examined by indirect immunofluorescence and flow cytometry.
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gU% 4 Surface expression of P-3E10 molecule on PMA-activated PBMCs. PBMCs were

stimulated with 60 ng/ml of PMA. Expression of P-3E10 molecule on unstimulated (A), PMA
activated PBMCs on 1 day (B), 3 days (C), 5 days (D) and 7 days (E} of treatment was

examined by indirect immunofluorescence and flow cytometry.



Lﬁﬂﬁnmﬁﬂﬂﬁﬂimﬂ NAa189 P-3E10 molecule Q‘%ﬁ’sﬂﬁﬂﬂtfﬂﬁ% immunoprecipitation H1
AN WATWLI1 P-3E10 mAb @11130 precipitate TilsAurunatszunos 45-50 kDa lunaaz non-
- reducing wasarIaUssuinl 50-55 kDa lunine reducing condition (g‘l_h?ll 5) 410 Biotin labeled
Sup T1 T cell line lun1snaassi Wit CDI9 mAb (MT99/3) 1 AruglUdnu el control 59
wudﬁﬁ’du reducing WAL non-reducing conditions MT99/3 mAb precipitates TUsfnauim
Uszuu 32 kDa (U7 5)° dafludeiifisnaeuniieu nan1sAneiduaseldifiudn P-3E10
molecule il cell surface molecule TiilaurALsTNnL 45-50 kDa LL@:TNLﬂqa'ﬁﬂ?:n'ﬂUﬁ‘m
intra-disulfide bond

WieAnwuinfiend P-3E10 molecule 8358 1dn P-3E10 mAb lUAnw3dunarldua

NATANEIMINTItasRLAGIme 1

v ol < < o . .
1. PITANBINUINDAY P-3E10 molecule NiNeuasnu T cell activation

gRduvianisAnw it nsesiu peripheral blood mononuclear cells (PBMC) 983AWLING
(n=16) &ag immobilized anti-CD3 mAb (OKT3) luaniasfifiuarlaifl P-3E10 mAb aantiu
RFARTANITULINART8 T lymphocytes (a3 *H-thymidine incorporation assay HaNITAN®N
Wudn P-3E10 mAb @ansadudanisutifanes T cells Agnnszdulng OKT3 mAb 14 (U7 6)
aniiu AduAelddnmnienanes P-3ET0 mAb Ranisa¥ns cytokines 4ila interferon-y
uwaz IL-2 Gaflu Th1 cytokines wax IL-4 waz IL-10 Fuflu Th2 cytokines Tauvinnisnszdu
PBMC #ng OKT3 mAb luaniasiiuarlaiil P-3E10 mAb udamsaadmsesy cytokines 1u
culture supernatants 1A83% ELISA NANITANHANUAN P-3E10 mAb RTTRPE Y AT RPYE A
cytokines yNafiafiAnE (117 7)
‘ Nﬂn’li‘ﬁﬂﬁﬁﬁuﬂmd’l P-3E10 molecule 1w leukocyte surface molecule 171.171’11%13'1'71'
dAeadealunszusunis T cell activation TAB@INATINANITRLIAR 1B T lymphocyte Lf'i@n?:riju
tiNW TCR/CD3 complex u’anmﬂﬁ P-3E10 mAb fRATNITONANITATI cytokines 'f?q Th1 waz

Th2 cytokines

v o o} = L L . .
2. NISANINUINURL P-3E10 molecule NLNBU89NU B cell activation
AAdavinnnsAnssanauniaes P-3610 molecule Tu B cell activation Tatinnisnszsiu
PBMC #9tl soluble anti-lgM antibody (BCR) luaniasiiinaczlail P-3E10 mab luaudnd

AU 3 AU ATATANITULNGR1BY B cells 10eRF *H-thymidine incorporation assay MW@



n17ANEINLIN P-3E10 mAD @ N1s0dUSIN1suLNa999 B cells 18 (3UT 8) manisAnmiiuang

drlaana P-3E10 Wiwadealunszuaunis B call activation saoituiuiuvinulu T lymphocytes

3. NISANEINAURY P-3E10 mAb @D spontaneous proliferation 1849 hematopoietic cell

lines

-

Lﬁﬂﬂ’mr;f UWL3T hematopoietic cell ines H{N13 express P-3E10 molecule 34&%&
AMNTNT1 P-3E10 molecule U hematopoietic cell lines Lﬁ;U’J‘il”adﬁUﬂW?ﬂQUF}}Jﬂ’I?LLﬂQﬁ’JT‘BG
cell lines waniuiali ninnisAnwnlaetin hematopoietic cell lines 4iimineT uaelun1az
AfwTeliil P3E10 mAD UAIMIRTANATULNFIIBNDRS 1AtAS *H-thymidine incorporation
assay HANITAN®INLIN P-3E10 mAb Tuduaman1suLama19e hemopoietic cell lines here
ANE(SupT-1, Jurkat, Molt4 uwas U937) \at (gﬂ?i 9) Fauaneliiugn luiana P-3E10 Auaded
ﬁun']i‘ﬂ')Uﬂu lymphocyte activation LLﬁiﬂLﬁUQ'ﬁ@qﬁunﬁf proliferation  UBY spontaneous

proliferation cell lines

4. NISANHINRVAY P-3E10 mAb Gi'amsnszﬁj’u homotypic cell aggregation
Wadnwiniswiiani Wida cell aggregation lag P-3E10 molecule H3d8laun P-3E10
mAb NINTEEY cell lines THAAY ] uAIRTIA@aLNITNTEAWINAA homotypic aggregation ua
NITNARBINLIN P-3E10 mADb THaN1sanseru cell aggregation loat (AN3797 1) I.Lﬂ:.'.uzﬂ'ﬁ'
10 WBMINANITNTLAL U937 cell aggregation 183 P-3E10 mAb uliuuiiiuuiiu control mAb Ag

1719
)

CD147 mAb (M6-1D4

5 nisANwIWINRYas P-3E10 molecule sian1siuliaduinnisiin apoptosis
TUsfuuufnasduararsdanindridumfuduraeinniousn (extracellular
signaling) udadadryrurandnlun aTusad (intracellular signaling) Teadtyuausanaiauig
afaanursawmiioniniAan1sanowuL apoptosis aAn®14 P-3E10 molecule MW
fanga §33ulehin hematopoietic cell lines NINFEEUALE P-3E10 mAD Wd2ANINATNTLEUNTT
ANBTDUTAGUWLL apoptosis 1aeld Annexin-V-FITC apoptosis detection kit WaratAsIzUsA9E
flow cytometry HANITANMINLEN P-3E10 mAb THa N190N3E6uNIsATuULL apoptosis TWITad
nn-nﬁﬂﬁﬁ'lmﬁnm (gﬂﬁ' 11) Tantsmasastild CD99 mAD (MT99/3) 1tlu positive control 24
Han AN uaalfiiiugn P-3E10  molecule "l.:iﬂmun'r"{m%'mﬁumsns:ﬁjummwuuu

apoptosis
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6. NISANBINAURY P-3E10 molecule AANTZUAUNIS phagocytosis

P-3E10 molecule arusawulduuiia phagocytes HiaAnwivtinfiaes P-3E10 molecule
lUN19ALANNTEULUNIT phagocytesis  BRAnlatndadangsiasinavdnéuiAnyinisiu
(phagocytosis) £. cofi luntasifivielyifl P-310 mAb uamwmmﬁauﬂmlugﬂﬁ 12 oo
Wi P-3E10 mAb NN HAABNTZUIWNIT phagocytosis 4DV neutrophils WAy monocytes Na
nsANMEA L ITudN P-3E10 molecule Lﬁaqiaqﬁ’ummwaumsﬁmmmm lymphocytes W i

ANAFABN1INIULDY phagocytes

< +
AITIIN 1 WAAINTITNTTAU homotypic cell aggregation ine P-3E10 mADb

Cegree of aggregation
Cell lines P-3E10 mAb M6-104 mAb Medium control
ug37 - 2+ -
K562 - - -
Jurkat 1+ 4+ 1+
Molt4 1+ 1+ 1+
SupT1 1+ 1+ 1+
Daudi - - .
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g'l.l‘ﬂ 5 Biochemical characterization of the cell surface molecule recognized by P-3E10
mAb. SDS-PAGE analysis of immuncprecipitates obtained with either P-3E10 mAb or
MT99/3 (CD99 mADb) from lysates of surface biotin-labeled Sup T1 cells. Electrophoresis

was performed under reducing and non-reducing conditions. Molecular markers are shown

on the left in kDa.
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3UN 6 P-3E10 mAb inhibits CD3-induced T cell

proliferation. PBMCs were activated with

immobilized OKT3 mAb 20 ng/ml (A) or 1 Ha/ml (B) in the presence of indicated

concentrations of P-3E10 mAD, isotype matched control mAbs (KLH and UPC 10) or medium.

The bars represent mean + SD of 10 and 6 healthy donors for A and B, respectively.
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OKT3+ OKT3+ OKT3+ OKT3+ OKT3 + OKT3 + OKT3 +
medium P-3E10 P-3E10 DMEM-188 medium P-3E10 UPC 10
20 pg/ml 2 pg/ml 20 pug/ml 20 pg/ml 20 pg/ml

gﬂﬁ 7 P-3E10 mAbD inhibits cytokine production. PBMCs were activated with immobilized CD3

mMAb OKT3 in the presence of indicated concentrations of soluble P-3E10 mAb, isotype
matched control mAbs or medium alone. The culture supernatants were harvested and IFN-Y,

IL-2, IL-10 and IL-4 were measured by ELISA.
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gﬂﬁ 8 P-3E10 mAb inhibits anti-IgM-induced B cell proliferation. PBMCs were

activated with 10 LLg/ml of soluble anti-IigM antibody in the presence of 10 Ug/ml P-
3E10 mADb, isotype matched control mAb (4G2) or medium alone. The bars represent

mean + SD of % proliferation inhibition of 3 healthy donors.
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gﬂﬁ 9 Effect of P-3E10 mAb on spontaneous proliferation of hematopoietic cell lines. Various
cell lines including SupT1, Jurkat, U937 or Moltd were cultured with P-3E10 mAb (20 LLg/ml)
or medium for 5 hours. Cell proliferation was measured by [3H]—thymidine incorporation

assay.
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Jurkat

3E1C mAb on induction of Jurkat homotypic cell aggregation.

‘a‘ﬂﬁ 10 Effect of P
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B
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'ml P-3E10

20 Ug
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4 hours with

cells were incubated for
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an inverted microscope.
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gﬂﬁ 11 Effect of P-3E10 mAb on induction of apoptosis. Jurkat (A), SupT1 (B) or (C)

Molta T cell lines were incubated with 20 lg/ml of indicated mAb or medium alone for 4

hours. Treated cells were then analyzed for apoptotic cells by staining with Annexin V-

FITC and PI.
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‘ gﬂﬁ 12 Effect of P-3E10 mAb on phagocytic activity of granulocytes (A) and monocytes (B).
Phagocytes were incubated for 1 hours with E. coli in the presence or absence of 20 Lg/mi
P-3E10 mAb or control mAb (UPC10) or PBS. Phagocytosis was observed under a light

microscope.
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AINHANITANE cellular distribution, ANAMTRFNAT] uasutiifigas P-3E10 molecule
FANA19 Lf;'aLLﬁ"uuE.ﬁuuﬁ’uimar]ﬂuuﬁwnﬂﬁ’nﬁm%uj fiflroeuntieu §H8uwudn P-3E10
molecule lmilauiuluanauufawasauisiouuiiowas gaduReAndnluiana P-3E10
inanilulianalmifigelifsnanuuiiou Wofigadinluanaiduluanasiialms] ASHRINN
n1slAaw cONA 'ﬁﬁwummm%qimﬂqﬂ P-3E10

Welaau cDNA Aifuuaa¥1a P-3E10 molecule A linindsnstaaudulnesziniiing
h¥a (retroviral expression cloning system)” mnld@nw" Tpa N awE3an cDNA aNnaad
KG1a cell line udain cDNA #laldudnlly retroviral vector 1im pBMN-Z" loidlu KG1a
cDNA library mnﬁu{l’l KG1a cDNA library Luﬁmﬂ’u‘ﬁ’ﬂﬂlu Phoenix packaging celis L‘?j'a
NAM ecotropic retroviruses LEAIN A TadaeTE s o ialy transduce I lUluiaagmy
BW5147 aantunian1suuniand BW5147 fiinisuanseenzasliana P-3E10 aenannimadaia
au Teunsfian transduced BW celis @18 P-3E10 mAb laeiatiaady express P-3E10
molecule AxN1UARTEIAL P-3E10 mAb azgnAnaeniat magnetic bead sorting system
NI RAA@enldu single cell cloning 1agA3 limiting dilution WANRBYRLIIMIY
asald wieniuRgainsadiuanldfinng express P-3E10 molecule wiplailaeAd indirect
immunofiuorescent assay WANITANWINUAT BWS147 cells mssanldliinauiniyu P-3E10

MADb A iiudn BW5147 cells lWaN1uE cDNA filtuumanisaiia P-3E10 molecule ¢/ u

genome

anuRinnsain RNA a0 BWS147 #ilnnsuamepantesiuiana P-3E10 uazia RT-
PCR 084 primers MemnzAasIuLMianiIsaanldaasfiuuy retroviral vector Aa1NNASHANIS
neansludnensil PCR oroduct #ldaziluEiufifuunnnsaing P-3E10 molecule atinalafinny
LﬁﬂﬁQQﬁ’i’l CDNA AldAmuanisa¥a P-3E10 molecule gRAu et cDNA Al re-ligate
naLd 1Y retroviral vector u@qtinly express T BW5147 cells AN TUABMALENAT uAT WL
BW5147 cells #il#fins express P-3E10 molecule UwWRnaad Lan1sAnsnuaneliiiugn
cDNA Fuanl&inuuanisa¥ie P-3610 molecule 434 Fowanslfiduiniidoaiunsalaay cDNA

o e 9
Nnuuanisa®a P-3610 molecule 16

i ] = oo Y . & o . R = . =
WaAn®91 P-3E10 molecule HATHU nucleotide WAZATAL amino acid (uati1als A
] | ° o . o o R . d.
W1 cDNA #laluna DNA sequencing LLIA711 nucleotide sequence WREAIAY amino acids e

‘ll.luﬁ'*ﬂmﬁﬂuﬁug'\wil’@u”ﬂ (BLAST program at the NCBI) nan1sawesiziwudn Tuiana P-3E10

Wamileudu Na® K"-ATPase [33 subunit ynusenas (U 13) nan1sAns i liifiuia P-3€10

molecule A Na” K '-ATPase [33 subunit
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NEANTANINIUNAANT0aTULHF P-3E10 mAb Wilisudmnsiuluanauu

" o .o - .
Aagsdda Na'K'-ATPase [33 wazannnisdnmwinfiass P-3E10 molecule 1otld P-3E10
mAb wu41 P-3E10 molecule @1N1SNNANNTABLALAITAY lymphocyte activation 16 nAsAunwL T
- : ‘=$' ¥ + - =1 d‘ ¢:lI o
sufluafausniiwansdn Na' K -ATPase 33 subunit Hudihifasdasiunisasuan lymphocyte
activation §ATUAIANNAFIUIY P-3E10 molecule (Na' K -ATPase [33 subunit) ursziilu cell
surface molecule MMtuthiiilu receptor Inaaallu receptor 6 soluble ligand Wiasalusaiu
vuingadalatu UfATe17zud19 P-3E10 molecule t1u specific ligand a7ansyguliianag
ﬁeé’rgcy'lm'l.u 2 Anweus Aa (1) Acycycuails negative signal Favnliianng down-regulation
193 lymphocyte activation uaz (2) drycuroualia positive signal ilddnas up-regulation 499
lymphocyte activation lun1sAn®1il wudn P-3E10 mAb AANITABLALEITEY lymphocytes A4
w1891 P-3810 mAb WHasuiu P-3E10 molecule 'aqf-;m:;mfu negative regulatory signal U3
1 inhibit positive regulatory signat @avinainlignasne lymphocyte activation
atlsAnunalnnisne lymohocyte activation galunsiuuidn Aainaulastiauiny
< .2 o o 1 o a o ‘ , X4 o v v -
azfinsAnmsetnalnifaadasiunisduda lymphocyte activation @ 3eazinlfidrlatanaln
NSALANNITINTIBIass LU RARAULAREITN  warerauinlddszynaldlsslaniilunisa@iin
p 3
15
= + - = L5 =1 q}d . '
P-3E10 molecule (W3a Na' K '-ATPase [33) Deuwdanifuluanaifisioauninen wi
) A - vl = = - =l "J » - d"v '
windinsudabifisneutinisudaTuiulraues weuiusdseluanainineu wasluanatdaly

gnAtvuatealuszuuees CD gidaldids P-3E10 mAb U the 8" HLDA workshop arfmue

‘J 1 = ] °
FJolustuy CD udn Twlulrausa uwauFuefAAa P-3E10 UATHAIWNITAIUANATITNINNEY

]
-

lymphocyte % R4t 14T nraan@niiinuds
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1 CCCGTARC
9 GAGGAGGTGTTCTCGGCCGTCCCACCCTTCACTGCCGTCTCCGGGCTGCGCCGLCGGAGCCGGGACG
76 CGCCTCCGCAGCCLTCGCCGCCTCCATCCCCGUGGCCGCAGCTCCTUTCGCUGTCCGUGUGCACACC

Met Thr Lys Asn Glu Lys Lys Ser Leu Asn Gln Ser Leu Ala Glu Trp Lys 17
143 ATG ACG AAG ARC GAG AAG AAG TCC CTC AAC CAG AGC CTG 46CC GAG TGG AAG

Leu Phe Ile Tyr Asn Pro Thr Thr Gly Glu Phe Leu Gly Arg Thr Ala Lys 34
194 CTC TTC ATC TAC ALC CCG ACC ACC GGA GAA TTC CTG GGG CGC ACC GCC AAG

Ser Trp Gly Leu Ile Leu Leu Phe Tyr Leu Val Phe Tyr Gly Phe Leu Ala 51
245 AGC TGG GGT TTG ATC TTG CTC TTC TAC CTA GTT TTT TAT GGG TTC CTG GCT

Ala Leu Phe Ser Phe Thr Met Trp Val Met Leu Gln Thr Leu Asn Asp Glu 68
296 GCA CTC TTC TCA TTC ACG ATG TGG GTT ATG CTT CAG ACT CTC AAC GAT GAG

Val Pro Lys Tyr Arg Asp Gln Ile Pro Ser Pro Gly Leu Met Val Phe Pro 85
347 GTT CCA AAA TAC CGT GAC CAG ATT CCT AGC CCA GGA CTC ATG GTT TTT CCA

Lys Pro Val Thr Ala Leu Glu Tyr Thr Phe Ser Arg Ser Asp Pro Thr Ser 102
398 AAA CCA GTG ACC GCA TTG GAA TAT ACA TTC AGT AGG TCT GAT CCA ACT TCG

Tyr Ala Gly Tyr Ile Glu Asp Leu Lys Lys Phe Leu Lys Pro Tyr Thr Leu 119
449 TAT GCA GGG TAC ATT GAA GAC CTT AAG AAG TTT CTA AAA CCA TAT ACT TTA

Glu Glu Gln Lys Asn Leu Thr Val Pro Asp Gly Ala Leu Phe Glu Gln 136
500 GAR GAA CAG AAG AAC CTC ACA GTC TGT CCT GAT GGA GCA CTT TTT GAA CAG

Lys Gly Pro Val Tyr Val Ala Gln Phe Pro Ile Ser Leu Leu Gln Ala 153
551 AAG GGT CCA GTT TAT GTT GCA TGT CAG TTT CCT ATT TCA TTA CTT CAA GCA

@ Ser Gly Met Asn Asp Pro Asp Phe Gly Tyr Ser Gln Gly Asn Pro 170
602 TGC AGT GGT ATG AAT GAT CCT GAT TTT GGC TAT TCT CAA GGA AAC CCT TGT

Ile Leu Val Lys Met Asn Arg Ile Ile Gly Leu Lys Pro Glu Gly Val Pro 187
653 ATT CTT GTG AAA ATG RAC AGA ATA ATT GGA TTA AAG CCT GAA GGA GTG CCA

Arg Ile Asp Val Ser Lys Asn Glu Asp Ile Pro Asn Val Ala Val Tyr 204
704 AGG ATA GAT TGT GTT TCA AAG AAT GAA GAT ATA CCA AAT GTA GCAa GTT TAT

Pro His Asn Gly Met Ile Asp Leu Lys Tyr Phe Pro Tyr Tyr Gly Lys Lys 221
755 CCT CAT AAT GGA ATG ATA GAC TTA AAA TAT TTC CCA TAT TAT GGG AAA AAA

Leu His Val Gly Tyr Leu Gln Pro Leu Val Ala val Gln val Ser Phe Ala 238
806 CTG CAT GTT GGG TAT CTA CAG CCA TTG GTT GCT GTT CAG GTC AGC TTT GCT

Pro Asn Asn Thr Gly Lys Glu Val Thr Val Glu Lys Ile Asp Gly Ser 2595
857 CCT AARC AAC ACT GGG AARA GAAR GTA ACA GTT GAG TGC AAG ATT GAT GGA TCA

Ala Asn Leu Lys Ser Gln Asp Asp Arg Asp Lys Phe Leu Gly Arg Val Met 272
908 GCC AAC CTA ARAA AGT CAG GAT GAT CGT GAC AAG TTT TTG GGA CGA GTT ATG

Phe Lys Ile Thr Ala Arg Ala Stop 279

959 TTC AAMR ATC ACA GCA CGT GCA TAG TATGAGTAGGATATCTCCACAGAGTAAATGTTGTG
1018 TTGTCTGTCTTCATTTTGTAACAGCTGGACCTTCCATTCTAGAATTATGAGACCACCTTGGAGRARG
1085 GTGTGTGGTACATGACATTGGGTTACATCATAACGTGCTTCCAGATCATAGTGTTCAGTGTCCTCTG
1152 AAGTAACTGCCTGTTGCCTCTGCTGCCCTTTGAACCAGTGTACAGTCGCCAGATAGGGACCGGTGAA
1218 CACCTGATTCCARACATGTAGGATGGGGGTCTTGTCCTCTTTTTATGTGGTTTAATTGCCAARGTGTC
1286 TAAAGCTTAATATGCCGTGCTATGTAAATATTTTATGGATATAACAACTGTCATATTTTGATGTCAA
1353 CAGAGTTTTAGGGATARARATGGTACCCGGCCAACATCARGTGACTTTATAGCTGCAAGAAATGTGGT
1420 ATGTGGAGAAGTTCTGTATGTGAGGAAGGAAA

=l
sU% 13 Nucleotide and deduced amino acid sequence of the cDNA encoding the P-3E10
molecule. Nucleotide positions are indicated on the left and amino acid positions on the
right. The putative transmembrane-spanning domain is underlined. The six cysleines are

boxed.
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CA-1H4 Molecule

ar

ca-1H4 mAb ulutulrauea weufivedanafiafilduiainuuildfunisaanseiudoy
* human T cell line Molt4 uargniiunAnmwtanuantizisneg Tulhsannsiuil

\WaRnE cellular distribution 19T1aNaTANNIZEY CA-1HA mAb §331d 1in purified
CA-1TH4 mAb undian hematopoietic cell lines 9817 13T indirect immunofluorescent
KATATINTATITIGE flow cytometer HANITVNARBINLAT CA-1H4 mAb U518 U human
T cell lines A8 Jurkat, Moltd waz Sup T1 wazn A0 U B cell lines Aa Daudi whluivn
UfjiFaniu U937, HLEO waz K562 Fadlu myeloid cell fines (3U7 14) 21NN sAnE U non-
hematopoietic cell lines Wu11 Hela (human epithelial cervical carcinoma), 293 (human
embryonic renal epithelial), MCF-7 (human breast cancer}, OVM-Z (human ovarian cancer)

WAL TCL (human kidney cancer) lM1Uf3u170 CA-1H4 mAb aan 1IN iuanedn CA-1H4

mAb IJu lymphoid lineage specific monoclonal antibody wazhuraulame wasniuavan 3

'
=

pattern nsEaNITARLL UL heterogeneous pattern (g'dﬂ 14) B ﬁﬁ’qnmﬂﬁﬁ negative Waz
positive Uryuiu %ﬁlﬁﬁudfﬁmaqﬂ P-3E10 %1AT express @WITUUNTHZIDUTRA

{lavin CA-TH4 mAb W¥LAR3uN U peripheral blood cells W41 CA-TH4 mAb ¥
UfAFe1iuLI9 sub-poputation 1843 lymphocytes (gﬂ‘ﬁ. 15) uslivinl§ATeNTy monocytes,
granulocytes Was red blood cells (gLI'T]I 15)

ijﬂﬁnmmi‘LLﬂmﬂfanmmTquﬂ CA-1H4 1 PHA W&z PMA activated lymphocytes 17‘1
VAN WLINNTNTERU lymphocyte fiatl PHA Waldnsuasseenaesluians CA-1H4 i
@nteuludud | NAINATNTTEU wararanasluiudi 3, 5 waz 7 WAINITNTTH (gﬂﬁ' 16) HANNT

naaaatlEIwiiiudnluana CA-1H4 Wranilu activation associated molecule THANNN
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gﬂﬂ 14. Expression of CA-1H4 on varnous hematopoietic cell lines.
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molecule express VU sub-population 999 T cells way NK cells WA LHWULY B cells
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WweaAnwinminluana CA-1H4 §3381/MIN1e138 Western blot N1RN®1 WATWLYN CA-
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1H4 mAb arxsanUfRseALTUsAuawIAlszunn 55 kDa Tunar reducing condition (FUR

18)
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aAnuitAredluena CA-1H4a gAdulin CA-1H4 mAb 1l lun1sAne3dnuat

uanisAnuidasaluil
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1. NMSANHIUUINYRY CA-1H4 molecule NtNaUad T cell activation
winsAnmlnanszeiu PBMC dint immobilized anti-CD3 mAb (OKT3) Tuaninziiiuay
liH CA-1H4 mAD HANATANEIWLIT CA-1H4 mAb lulnasanisuliaaaeas T lymphocytes #

QNNTERUEIN TCR/CD3 complex (3U# 19) nan1maaesdlwifiuin CA-1H4 molecule 13l
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VUIMVINYIadnu T cell activation

2. NISANENHRVBY CA-1H4 mAb sa spontaneous proliferation U84 hematopoietic cell

lines
RINNITANHINALBL CA-1H4 mAD FBNT9ULNGITDY hematopoietic cell lines THAsIN4"
gadu1éinen hematopoietic cell lines 3TiAGN7T 11 culture $9UAU CA-1H4 MAD UATANATDY
CA-1H4 mAb 5@ cell proliferation laes “H-thymidine incorporation assay HA&NIINARBINLAIN
CA-1H4 mAb Lifinasianisuiiasiaaas hematopoietic cell lines 1HAlaLaE FinuaAnm (gﬂﬁ
20)
3. NMIANMINAURY CA-1H4 mAb AanssTiaaNn1sIARA apoptosis

FA4el5MIn CA-1H4 mAb N1NsTRUNITAMELL apoptosis 1M cell lines 1liaA13 way

MTAIRNTIA apoptotic cells lag Annexin V-FITC apoptosis detection kit NANITNARBIWLAN
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ugmatiiiindn Tmaqa CA-1H4 ﬁmmﬁ'm-ﬁ’mﬁum?n?:ﬁ”mm?mmmu apoptosis NANITAN
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