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SUMMARY

For the functional analysis of the malignant lymphoma-associated genes, D4 and JL1,
using phenotyping techniques of gene engineered mice, we produced and analyzed D4
transgenic mice and cloned JL1 gene. It was disclosed that D4, as a mouse homolog of
CD99, is expressed in almost all tissues examined by means of Northern blotting and
flowcytometry. We also produced a specific antibody to D4 and revealed that D4 has a
role in the induction of apoptosis, homotypic aggregation, and increase of cytokine
secretion. There was no significant difference between the normal and D4 transgenic
mice, so we are progressing the genomic DNA screening for the production of a
knock-out mouse. CD99, a homolog of D4, increased the T cell activity through
enhancing the association of TCR complexes with the lipid raft and phosphorylation of
the CD3 zeta chains. We produced two more antibodies specific for JL1 with different
binding epitope. Using the antibodies, we performed expression cloning of the genes

encoding JL1 and found that CD43 is the genes encoding proteins with JL1 epitope.
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Human CD99 MARGAALALLLFGLLGVLV——AAPDGGFDLSDALPDNENKKPTA———IPKKPSAGDDFDL

Mouse D4 M-EAAATVVLALALLGAAARGAASDD FNLGDALED PNMKPTPKAPTPKKPSGG—-FDL

Human CD99 GDAVVDGENDDP--RPPNPPKPMPNPNPNHPSSSGSFSDADLAD--GVSGGEGKGGSDGG

Mouse D4 EDALPGGGGGGAGEKPGNRPQPDPKP—PRPHGDSGGISDSDLADAAGQGGGAGPRGSGDE

Human CDS9 GSHRKEG-—EEADAP-GV}PGIVGAVVVAVAGAISSFIAYQKKKLCFKENAEQGEVDMES

Mouse D4 GGHGCAGRAEPEGTPQGLVPGVVAAVVAAVAGAVSSFVAYQRRRLCFREGG —————————

Human CD99 HRNANAEPAVQRTLLEK

Mouse D4 éAPV
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gradient ultracentrifuge ¥ 7} fractionS Ick 9} CD45 o] thdt 3+A|E western blot
3la] lipd raft$} heavy membrane fractionS 73

o Z} fraction®] A} TCR col] 3t &= western blotZ 3ta] TCR ¢ @9 lipid raft
29 49 ALE v

o lipid raft fractiono] &AJstE PY 712 F3te v 4& antiPY IAZ
immunoprecipitation2 3+ & o] & t}A] anti-PY A E western blot

o 7zt 7 wg lipid rafte] X W3E sty HAstd Z =4 AHAF HAXE
3 A3t3 CTx-B-FITCEZ @413k & confocal microsopy

Z9] BFEE sucrose

9. A} JL1 Ao iz AL L A

o JL1 A E AWAstE hybridomaE i wjsle] 1 v YA bio-reactorE ©]
8ty A 7

o JL1 &5 & o]€3}d immunoprecipitation Wi o2 FHAHE FHENA JL1

o

)
o

e

o

< vhgzo] FAle], e R LI dY @28 FA &
A S5S AASHE hybridoma o] Wi¥R o2 RE 7zt & F& FA
A

° FAAE "?%ﬁiﬂ‘ﬂ ]Ll 6‘%4 mmunoprecipitation*%}bg o] T&o] Wo} Fgul
22lo) E73 ¢l lectin cloumng o] &3l ¥

o %% JL19 &9 W71PEF 54382 coomasie blue staining©] o}d cyroruby
FHAE o

o ¥%% JL1 #92 typsin HeF @¥g 27 F MS/MS columnoz 7 27



of tigk ofmiit NE F9l
11. Q1A JL1 &9 {-dxpe] E24
B Bacterial expressionS- ©]-8¢F cDNA library screening
o 91A] FAAFE2] mRNA ZRE] cDNA TS0} bacteriaophage expression vector$l
Agtllo] libraryE A=}
o Phage libraryE bacteria hosto]] infection A17]3 T d FAHS FETFF JL1 3} A
9} 125I-rabbit anti mouse ©}x} A& o] &3} library 232}
B Mammalian expression screening
o Bacterial expression 223 2] o2 %A FEL FA %3} mammalian expression
vectorol] library A%}
o ¢DNA library vectorE 293T M| ¥¢| transfection, 3¢4¥F A X JL1 &S binding
AlA JL1S %38e AEE FAE A2 811
o JL1 o] wrg3lE MIEE sortingdld o] AEEZRE vector§ FE3aL THA
vectorE large prepsle] 2x}2 293 T M o] transfectiond}il 34 F 4|
Z2 fHE 34
W RetrovirusE ©]-8-3} expression screening
© mammalian expression screening® 2 JL1o] W3 &Y [} Fr FFdA X
& olf-Z st FAME YR ke o] Iy FEolgtn wd. JL1
MEo] T £ T AXF CEM A ¥¢ cDNA library AZst712 g 3.
o Transfectiond] ¢]38F 2z =¢eo] o] o} expression cloningo] EH AT
B3l retrovirus system< =987 24
o CEM A|XZ o)X cDNAZ w531 o] E retrovirus vectorol library #|%}-> packaging
cell lineol transfection
o virus HjSFA-L 293 A|Ee|| transduction. 7Y F A EE JL1 FAZ I, F4<U
AEZT E<)
o o] MEEL 21}, 3z vt JL1 Ao W= MES FF. limiting dilution
© 2 subclonedldd JL1 gAlo] 100% ¢} M EF Y
o MX9 DNAOJA retrovirus primerE ©]&38] vectorlel & JL1 Y /FIAARE
PCRZ %, pGEM-T vectord] §2d ¥ sequencing
o thA] ©] H§AAES mammalian expression vectord] FZJstd 293T A X
transfection 3 ¥ JL1 g0 g Gt} o] fxxrt JL1 Fd] fAALSE &Y

12, whe2s JL1 fAAS B4 2 2219
o JL1 el 1A 22 2% CDBY ASE WPl weh mouse CDAHUA

>
tios
tlo
by
rk
2
lo
f
i
o

o JL1 Ao 93 2AxFo] 2 CD43 FA o} tt2rhe A 1.
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A2d T+ 234

W | ARAT
E(AEBE L
o} 2
D4 o D4 @rule}l M Ee) (extracellular fragment)F 95 GST ©#lS wi=& HE &
ooy |23 CSTDL AT Tulg mElckld g A Ssic
=7 o ek AMArE GST-D4 TS Lewis rat & E7} o] #tE FAEF 8] AIZRYH
1 j;’; SEE SYANEEL UEF D4 Do FojF2l 5o FEES FHUIF IS5
o 3ot -
o g |0 57 Dl i@ affinity’} 5 & E2 o B5E Aesieluj @ o] Mgleziy
g [BAEE 22 BAD FIIC, PE, Biotin 53} AFTF 42 <1833
o A4 B6 vl929] 7zt F7|ZHE RNAS EZ3ld, D4 §2%4 G4 S ol &34
Northern blot& 33 Ax, & 37|, #, 4%, A%, v, 4, H, ¢&, 2
Dy (BN ¥ 2ERE FAsg (Fig))
990 o F4% ¥ Ao zHE FHEE dWAd Biotino] Agd Die] Wi FAE o} &
dgo |10 westem blot 4@ @3 o] F 2Ho=¥H Di gl ¥AAE AAs
2| =3 on, nd% FAAZES] 29 wAdusl D4 FAXY HHo] WopIs FAE
o) [FROE BB
OHEE o Bl A EW T AM¥ES B AXe] tigh & vlmo] oA B AMEF] THo] oz
;04- g ¥ou], £3] germinal centerd] U B AT FAA EH AEI} o 3L #A
¥ Aoz T3P
o 3% R¥Y A3 sk wof 22¢ o) g@ WY 24 e ye) Did) @
GA o] o] & oA °] ﬂ?‘ﬂa«] affinity7} Z831x 232 A3
o D4 o} Axvtel BE-S We] 2REYY Fo & 3 94 F2 Histidine Tag
B QA7 FE BEe NG oS D4 39 HREF FEd ogAHEL
i}, o] &E @) bindingdte AEE A YT
o B6 wl¢-29 FHNEE FZ3 D4 BFE FAZ AHIY3A oz U39 AE
Atel e G¥FE AT A o] FAF o|AFAR cross-link A|Aw] HEAFL ]
Dfiﬁ; & controld] HW)3te] Z7hgHe FAATh o] AFE D4 /AA ME R ot
;}:]3 A qdo) fAM S BB D7 JA CDY9O) 3 E=a9YS AAETH
3 | e 0 B TEES B AZE 2359 Dio) 0T A chi2 CDI AT GAE
= He)stn o) 213 & cross-link A7 A3, Thl 2319} L8 IFN-re] Euls} o},
b (D48} 7150l T AIRe} Thl 23te] BANSE FAstgnh DL A4 CDYS) 58
T 2398 AAETh(Fig2)
o B6 vh¢-2ol v AEE FE3h] D4 FAgt oA Al o) AT} T
A% (homotypic aggregation)o] %715} 21, o] Cytochalasin D, Okazadic acid,
EDTA, EGTAS 9 A2le] oa) As=AE. o] dshe D4 Aee] & hymotypic
aggreagation®] M| ¥ Z 2 (cytoskeleton)} A#BH UL S AALEL
D4 W& o D4 O 2} Reje] thgh 2@ el viHE ogso Fe 78] sk, AEe
Yl aaa |9 weE wn AF u wee ATAY 29E CDi s 0ASY AL B
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iy
s
ol

FA3T 4 v FAA constructE: THERTH

S 293 M E) 2t 2904 A =3 western blotg ¥ A AHEF
Ao WA}, ATYRY+MTA 297 CD4 2 X33 dhilo] A

= A& FAstAt (Fig3)

Moz BE FEZ2UW(DIDN) o 2¢ Do of

& A3rt YR F glonz, o] v HAANIE AR P92 E AFIE

ol o]-&3tgrt.

o antisense-D4 2} construct® THEOIM AlEo] FId AF 21}, antisensed] 2

i ) 7

(o]
.TrZ
(o]
_n_Z

D4
fr Ao
V&

in
vitrool] A

=]
'\1_"}‘\3!

o D4 o thgt &7} Dao] th3t affinity7} A o0, epitopedl] I #Ao] 43
32 &e ol Z D4Z EF AmAge tig 4FE Fisted vEEE AR

=N

o weld, D49] MZTute] RS AN CDPZ A3 G Piksle CD9o of
3 FAZ V5L FReu, D4 5T A5ALGS A5 UA=RE CDW-D4 FF
9298 AR construct AZste] 293 T AEo) FHA =48t o #xA
construct2 H-E] }F djo] <HFsA dAHE &UsA

o o] A} constructE tumor T A EF (EL-4)o] w&dol &4 QE%, retrovirus&
o] &3} construct A2} CD99-D4 FE dhilo] A= AXFE P
o CD99-D4 F= o] 3 W&oz <Qlsta], EL4 AT F A 751»}}219_3%:- urg g
A 9 CD8 ©@io] w7 AlZES LAastd.

o D99-D4E wF3}= A EF CD9 3 A9 olal FAE HHTF HAE B
W dulo] why wislE 213t AT CD3, CD4, CD8 ©iE o] wdo] Z715Hg 3
213t} (Fig4)

o o] A7} w3 D4y} A CDI9] vl 3EZIYS FH3) HupAic

D4
$34
3298
o} -2 0]
53

B A
S|

o D4eo] AlFHGo] olFojxA ¥¥ DADN =z ol (D4 extracellular+ D4
transmembrane+ CD4 cytoplasmic domain)& Tr=i #32} construct® FZ Hg
nhAE 28908 GEAh

o gAYz Axdee] XAy Hu A7 FAE o] &3t] FAA|Yvhe2 F
v, 923, 28R HANIEEE FACS analysisgt 23 litermate} -9

N x

-

o~
i
> |
> &
Loxe
2 32

e,
2
L

/-‘-B} Eayel] Oid% A7 o) X el Eejdtza oldo]X-E histochemical staining
1 A3 litermate9} §9J8F 2}o]E I 4 U} (Fig. 5)
°’\9Jr HZ TS SPF 274 187 #3d A FF 9948

2ol 2 litermates} Bl RIR o H93 AolE #FE F U

) —{o

2

> 2
i
L

= r.>s,
_9.
o>
ojft
do ’r‘

M © g ©
_&g:looimlio.g

° B
(£
(VNS

o T

ZA7E nlg o2, ulE D49 cytoplasmic domaino] ¢l D4DNo|] D49l 2l
)& A e, AZFolahvel A4 D4rl HHEEE 3 DADN4d] iy a3

5wt o
i

rdoay, e
Lo

@ Agau 48R g BES, DIDNG o] 43
2 B A wesAge] D4 A5 HAL

do ot

oft
! i
g
o
I
fe
v
i
w,
Ll
)
2
Lo
<
U
I
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o FHA HF v AL 9dta], genomic southern blottingg D4 #-A=}ol o
& cDNAE Gtz A1 ZAd vpg-2 genome Woll D4 F3A7F 0SS &
Q35 ch. (Fig. 6)

o & Bz vh$29 genomic library$) BAC libarary 232]4-g oJ2xtd] A

N

=3kgloy, opfd FAH 2L FE it ol% wH59] ResgenAbot
IncytegenomicsAt 5 FHlo} ¢ F3goy, T 3IAIEE D4 44 BAC 8L x

5t7<| = E‘Stgﬁ

o D4 deficient v} A7) 3 40 2 random KO v}$2% D4 o 333t
KO v}92E 2= Al E o}, vl LexgenAldlA B2 random KO ©}$-~of
] D4 RNAZY tAE o 24, random KO w2 olA D4 KO vl9AE &= Ao

2obsshA =i

© D4 cDNA AE& o83 v}l genome data base search & ZA3}, 2LZ# 19

kb¢] genoemic sequenceqt & 4= Q31, o}F % genbank databasedl|A] A <

A7 AR g BE4AG MER 2R/ AUtk

o ofg] kA A=yt AFstA 2ol aie}, AP MUl A genomic sequences

ddol YYe 4& ANE32 AFGsHd

© I Y32 Z mouse D4 cDNAQ 7A€ 3} Trace Archive databaseofjs] & 3

w2l genomic sequence® HIE O 23l FAHE RE exond 779 exon £

primerg A&sta] 974 AL FHAA 2o g FES T AU MES A

o AN wlex D4 FdAe] A coding sequenceE I 3= AA genomic

sequence oF 4.5kbp <] R XgE I r3Pgoen, sequence &

GenBank(accession number AY26235)9) 523} ch(Al&3t=] & A+ A7)

° D49} vhe-& GMAG A7t Chr #40] S-S FISHYIH o2 At (A

A e AT

°© D49 cDNA I71H 8L 9719 exono & FAHO 9=

Qo] D42 genomed I+ 7] exono] F7hE o] (Elb) ZF 10709 exono 2 Ui

oA Ut F71€ exond D4-1 pseudogened BFAdstEtd], D4 cDNA¥E Elas} E2-E9
2 FAHa, D412 Elbs} E2-E9g 7A€t (Fig.?)

o oY D4 F29] genomic MEE AV AFE AP T GE F9

HAE 2] genomic NE £4& AEste] o] {FHAY phylogenyE ZHH3}AT (A

F3hA] g2 AFAdA)

o z}% 2] genoemic AY BAog dojxl o] FAxl9 phylogenic treeE ulgo g

nh& FAA 3y AALZ]#Q Jackson AFAZHE D4 FAAS QA CDI9S

W, sequencingS &3

Orfholog ol AA F QAU

CD99
2]
7%

SE

o D4 FHAREY 7l5& 3235} -rld dgoz Qi tumor T MEF (Jurkat)ol A
X FEZI CDI9 @lo] 758 shelstyc

o CD99 d@ule <dx CD3E %3 T ME 4L Z7A 7 th(Fig. 8)

o CD99ell 23t As = CD3¢ chain®] ibsl, ¢ & Adsdg Ed9 AidssS 5
7HN A = wliFb &L o834t (Fig9)

°© CD99 @i 531U CD3 Al Aol dojA F Q3 microdomaing! lipid raft uj
o] CD3¢ chain® #Y& =

N
N
>
A}
fr
8
e
to ¥
9k
444
2
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o CD9= T Asdgd 3] CD3¢ chaingl lipid raft o ¥%71 713 o

3, TA)¢] CD3 ligationo] §lojorut AFAdo] dojygr). (Fig. 10)

o Z CD99 X3z 9 FHLofojuyrt CD3 ligation A&7} ¢lew, Z71ECD3¢ chainej]
g3 Hege NxHE AAY Naw FFo] o] HHY T AX Ao Yoju
g2 sty o] 2752 CD9E CD28 whgo} 323 HxAs Ad 83
il B At (J.Exp.Med)

o CD99 & A Fol Uehe A FAAE AFAL 2 AE 5d Do) g
z7} @2Fo] MHC class 11 of g3t 4|2 4] H2Fozn 2i25E AL B3E
At

o CD99el tha F70e] $a DN16 3 YG32 7} bindingst: epitope mappingo.2
T A7 NE g8 29 vhgdhe RS Bdsidnt (AYEA 42 A7 A

o Bio-reactor® A}-&3la] JL1 I whedl= YGS HEZFH AEFA AAAH=
FAE FAst] 6 mg oY FAE IUTh

QA o AAH FAE ol g A FAHNEY AX R{FEZREEH JL1 FA] Y B
9 JLEA ) BAE AEs T
@A o 719 JL1 &4 suEgt 34 FA L {34 2249l ¥l AEAd RS A4
2 AA |3ted, JL1e) i FAE v FREy] Ao JL1 o HE A YPE AE 2 Fe
02 FAE Aaslga, o FAEC] JL1 FU& AATE AAE JL1 gl AP
western blot I} A% %—735_’_& g + S
o JL1 FAZ o) &3l JL1 F9Y <5 28 2 AAE wEseF JL1 o] v
el AL Bl Er) o] BE WL Lectin columng = ¢3e Ao E WY
3, £3) Jachalin® o] 43t columno] 713 g x|t}
914 JL1 o ¥7 2 AAA JL1 FY gel FUIE ZAx TEHE YR coomasie staining
;M Mg 3lA @43, cyproruby FAS Al=sta] Reld JL1 dde) g A3 ZAHY
10 o}“ﬂ};é}q Ak (Fig. 11)
st o ols} o] WY WYoz FHP JL1 A& PR FHI}Yor, oF
TIMS/MS wge g olnlidt NE EAL ARsPoLl obrxd NE #4E 9
3lo] trypsine. g digestion 8}=d] Auste] JL19] ofn|x=4t 8L g 5 g9k
LA F]o]2 Expression cloningdl] ¢]& §HA A 2oz oot NEL A
ALHA FEFAG
o JL1 9] {2 22YL sty A FAAES cDNA libraryE bacteriaol] A
Dl WPANF JL1 FAES ol 8§ 2F2Yg library 100 FEJA AEFHHL
U FEU 28E A Xk
217 JL1 o Ax FAMES ¢DNA libraryg& pCDNA3 vectorel] ®I&=% 29;’1 T A Eo] library
o) £ transfectiondt & jL1 32 o] &% expression cloningg 10° librariy ¥ 0.2
W oy =SSN 949 AZE 2 5 AT
%;é o JL1 &#| s}}2T expression cloning 31 Zlo] #7bsd ol Helo] Heof JL1

& A

of g o2 FAEZ 270 (YGL0, K06) o #FHatglh X3 JL1o] 7 2AHE
CEM tumor MEFZE O w3t} DNA librarys TEUR

vectorol] o] retrovirous ¢DNA libraryE 9H&E3

o JL1 ©¥le wEdtx] 9= 293 Ml o] CEM cDNA retrovirusE transductiondt T

1= =

3, o}E retrovirous
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L1 A o2 2749 FAS o)A

populationg @& 4 UK, °f A3

= O

=2 2

7t o FobA A, limiting dilution®. 2 JL1j

o o] ANEZRE retroviruso] YE primerE o]-F
cDNAS PCRZ %%3}3l sequencing 3 A3} JL1 34 CD43% S

expression screening® ¥ A3 ¢
ZE3t9 21, 33 23YFEY FE=E

100% kAol A=
3o PCRE vetoro] 0]+ JL1

29 (Fig. 12)

3o

12

o JL1 dulo] CD43¢-¢ LA o vk
JL1 @9k s1Ee] CD43 FAE vl

ol
CD43 A9} davde AL AU

o
1 Al g AdAT] o

AWHA gk

e

<pimpzam >

Northern blot analysis of D4 in several tissues

Liver

heart spleen brain

lung kidney thymus testis

Fig.1 D4 8@ ==Y FIZ-Nothern Blot

ovary

IFN-gamma
(po/mi}

IL4 (pg/mi)

“anti-
cp2s

§82C11 Oug
B2C11 0.04ug
02C11 0.2ug
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03 Fui

Fig.3 D4 818 QX construct] 293 T AIXZU 28 |

[ e
hassd

Coprle
Lo

4

H

P

CEMELI
Fig. 4 CD99-D4 THU0] WELHE MEFUA CDIS SAXM2I0 st ASNIAl AE B

e
a
g
un
1o
N
g
Ol
L

Normal Normal

Brain Pancreas

Thymus  Spleen

Thymus Testis

RN,

Fig. 5 DADN s B Mt 022 RIS XF 8™ oiq

. A HindIH

Genomic Southern Blot

1, 2, 3: 129/SvJ genomic DNA digested with BamHI
Probe: 117F/287R cDNA fragment

Exposed for two day

Fig. 6 D4 S&X2 genomic southern
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i) =3
e, E

. D4 genomic clones 2 2t2t9] 0|E2& HAIGHSCEH
dashed linedt dotted line2 &2 HAIGHRILCH

D4 mRNA
- D4-1 mANA

A
250000
200000
£ 150000
&
100000 —A—CD3+0KT6
—am—CD3+CD39
50000 —O—CD3+CD28
0 0.0t 0 05 0.1 o, 5 1
anti-CD3(pg/mi)
B
CD69 surface expression Raft surface expression
o 70 +cD28
+CD99 60 +CDo9
- - 50
|£ +CD28 |£ 40
30
20
control
10
N control
o 0.1 1
anti-CD3(pg/m 1) anth-CD3(ug/mi)
Fig. 8 CD99JF CD3 T MIES| S 310l CO28 0I2 L3 X NS BER AR
A B
o 0.1 1 20 0 0.1 1 anti-CD3(pg) 12
o o [ 0 20 20 20  anti-CD8s{ug) IP:CD3¢( 1
E o8
. H
> WB: PY £ g6 DNeo mab
E WantCDY9P
i o £ 04
LI TY O wa.cos ¢
S TR i 0.2
9 e
o 6.1 1 20 L] e 1 20
1 } L !
p21/zeta p23/zeta

anti-CD3 (ug)

Fig. 9 CD99 X2I0ll 28t CD3E S8t ts SFACZ CD3Z U M3 K5
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A

Raft (3+4) Heavy (9+10}

0 65 30 0 05 0 05 [
0 o o0 3 30 0 0 o
o 0 0 0 0 30 30 L]

05 30 0 05 © 05 :ani-CD3
0 30 30 0 O :anti-CD99
0 0 0 30 3 :anti-CD28

Ick

¢
L4

| TR
4

CD3¢

Q 0.5 30 a 0.5 :anti-CD3
0 0 ] 30 30 :anti-CD99

IP: PY/WB: PY

Fig. 10 = CO3 &t M5 RYSE 243} Sy,

(A) Lectin IP/ Concentratior/ anti-JL1 WB
1 2 3 4 5 & 7 8 9

19—~ “ﬁ@

98 -

%

1. Thymus conc. Sul. 2. Thymus conc. 10ulL

3. Wash 15uL. 4, 5. Blank
6. Elute 1ulL 7. Elute 2uL.
8. Elute Sul 9. Elute 10ul. R

(A) |

(8)

Fig. 12 JL1 a9 KA 224



A 34 i3 43AH

1. o} D4 wheo] SIACD99 vl o] mp9-2 orthologdo] FAFHo=E FH.
AL A CDYY FHAE F24F I3 FAsA Dr. Goodfellow7t CD992} wh-¢-
2 3E2aE gux $EI (19999, Hum Mol Genet) o} 3 Hx =2, B d789 o
TA7%E D47}t CD94 vpe-2~ orthologZ v Jackson ATAE2HE AF& ¥ 1
47148 & GenBank (accession number AY26235)9 5.

2. D4 §3X9 phylogeny tree $H4
2 A7 9% 0dd F ANENN 2 D4 #37 genomic NE o2 ¢4
& D4 53949 phylogenic tree= 3733 A A31e] 453 Ax} @A oA o]
FARATY AA e 9t o] FAA BAF J15S ASH Yo R ofsfsl=d)

QoI Ao Hu, Ast WP AA G doiHE AFE Ar7F 2 Aot

WEE] o\
A A vwsld, A% Ag AY BAEY HJEEE {F=5 CD3E 538 A3z &
AS T4 A2 5 g 59 Hold BE A3 BAy HE Holth o] At WY
Ao g71A¢ Wk Badoezl Aew FAHM, B AxAss FA J. Exp. Me

4. L1 £Az 9] 2y
ZYgE try and error? 2F JL1 FA7} QA ol CD4BYol £ ATA7H
Q= Qi) JL1 Tlo] CD43Y S gAIElo] npo-2 JL1 @ 24L& 3 3
ok A JL1 A 7189 CD43 FAE Hla ¥Aska, JL1 FA ¢ 97 AX 5]
OE CD43 A9 g2t AL AU
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A 43 78 AfstA L& AFAAH

1. D4 F3A ¥4
B D4 3222 Chromosomal localization

FISH 71§22 D4 F3Ax7F 484 4H(C7-D1 region)o] A2 &<l

Fig.1 FISHE A48 D4 {329 Chromosomal localization

B A O $F 709 DY @Y ofulit AQ w24

A2 FENA CDYY 223 F Fo} AF CDI9 @7} ofvet NS Hlaiy
34 . Homo sapiens CD99 (hCD99), Cercopithecus aethiops CD99 (cCD99), Mus
musculus CD99 (mCD99; D4), Rattus norvegicus CD99 (rCD99), Cricetulus griseus
CD99 (VAP21), Xenopus laevis CD99 (xCD99) 592 FEoA CDY9Y s 2 21F %
o} vl B3} t}.(Fig.2) Ztzte] Fof Highly conserverd resion(l, II, )o] 31, &
3] Transmembrane f-5o] FE Zto] dA5A FXEE & 4+ AAh(Fig.3) o9
W8-S ue o2 A deA CDI9 9 CD9Y-like 2 AR} 2}, PBDXS #34 @
A€ Phylogenic treeE F3}lo 213} 5] t}.(Fig4)
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Fig2 A& ©& £E 7t CD9EH ojulxat MY #jd. Homo sapiens CD99 (hCD99),
Cercopithecus aethiops CD99 (cCD99), Mus musculus CD99(mCD99; D4), Rattus norvegicus
CD99 (rCD99), Cricetulus griseus CD99 (VAP21), Xenopus laevis CD99 (xCD99). ¥ X3} o}

Heihe Ao vtAag F )8l 3, conserved residues 3 wrAz 7814

Highly Conserved  Highly Conserved P-conserved Region G-rich Region
f oy - R R -1

Region | & It . Region Il v JREGE

TN 3 IR § [0 o wH

ws o -5 K ] o

P A B3 v WA e

«T00 e w 2 com R e

W e o® TR e AL e

s wmn._z W 1§ = A2

i ) HEHHL 13

e T2 i M s

Yaeat MR we ¥

o z:09 = SR L AR

o romcose | SRRISISNES 0

e

Josisups P-rich Region

HISRT KRG a ;';g.\ SN w4

w2 Dy 43 } ]

SN0 2 G P B

1oz 5 r{E58% 7 PR

riTSaL2 Y2 s P

e 2 R w

rotive PEE

HEX 2y . [ ST

aomseasus oo SESNE-K TS e

Cercopithecus aethiops CD99 (cCD99), Mus musculus CD99 (mCD99; D4), Rattus norvegicus
CD%9 (rCD99), Cricetulus griseus CD99 (VAP21), Xenopus laevis CD99 (xCD99), Homo
sapiens CD99-like 2 (hCD99L2), Mus musculus CD99-like 2 (mCD99L2), Rattus norvegicus
CD9%-like 2 (rCD99L2), Danio rerio CD99-like 2 (zCD99), and PBDX  (Claustal W

multi-sequence alignment program)

«cDos  CP%  scpeo

hCD9

Dh8D99 type i
cCD99
cCD98 type Ui

rcDosL2

mCD93L2

hCDgsolL 2

zCD99L2

PBDX

0.1

Fig.4 CD99 9 CD99-like 2 -2} sz, PBDX9 #d4 #A. Phylogenic treex= Claustal W o} &
ofplidt 5 Wi EH2E TP, TreeViewdl] 93] TA5}3t9ch A5a BAE 7HA9 A vl
t}. Database accession numbers ; NP_002405 (hCD99), U8B2165 (¢ CD99), AY262355 (mCD99),
AY262357 (rCD99), AY262358 (xCD99), AY078165 (hCD99L2) AY078163 (mCD99L2), AF481858
(rCD99L2), AY078168 (zCD99L2), AAL04055 (PBDX).
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2. AYgr CD999fl digh =7 A ©@2& 34 DN163} YG32 9] epitope mapping

B A8 A CD9 dig F 71A 9EE FA9 5 =uds otrr] A3l
o] DN167 YG329] epitope mappingS Al&slth. CD9GHe] AR F& ¢
GST o §gaue g4stel, GAlel Axeing s 2 27, DNI6ZH YGRE 242

T2 sugar moietyE A st A& dohl Ao (Figh).

mapeaeicipivenprgoiiidal PDNEKKindrmakiptaipkiqpeag
uignal sequencs l
D18

dakiigdavwdpenddpRPPNPP hpssegetadadiadgvs
I

12E7 MBCGB1 YG32

Ggegkpgedaopshriegasedangvipgivperwavavagaisaiay ok
transmamixrans daomain

kidcfkarmmsnoevd mesisnEnsspevriiek
Fig5 & CD99 @2 & &) DN16, YG32, 12E7, MSGB1 ¢} epitope 9]A].
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