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Key Structural Features of PigCD45RO as an Essential Regulator of
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& TYQI HA CD45+ PTPRC |40 453t =lo] glom, CD459+9] AHa AZgto]4]o
EPE} O T-HZoA Tase 24 MM as h:} CD45= 7187l TCRE] CD3¢ Ak&, Lek, Fyn, Zap-70
Kinase®] QS E|Z 4014 QIARE Bafste] T-H1E B9 S-8A(TCR) ) ATHYE 2Aetct. CD459] o]
A2 ge wel A Balo] glojA, CDASE eﬂ;a% Aol %40l Hojgitt. TCR AsAYe] 2FaIE 71
Fa F54 S8 Ss) 910, APl U D> 728 FESO Aslol 4 CDIROCH A
CD45 isoform)9] T 1zo} C’ﬂ H =HiA] CD45RO EEF2o| CD3¢ A9 ITAMREEpYDV)E T 5t
CD4SRO/ITAM Helol= AY728 of2el9ltt. 54 CDISROS| 724 B A% gt) FEALSE %Y
W B R4l QIHES A TRl KNRY9} PTP signature 7SR E|Z(F 7|5 RE|ZE= [TAM HEto|E ZEH 9]
FE 472 el Aotk 78 TEEHL B4 CDISRO-ITAM Mefol= AU7= Q43 AYstee 2d8t
WA 714 Aol eke £k HX] CD4SROS) F24 SAL T-Alzo] Sojxel el 2AAE s Ho]
587 Aol
Abstract Pig CD45, the leukocyte common antigen, is encoded by the PTPRC gene and CD45 is a T
cell-type specific tyrosine phosphatase with alternative splicing of its exons. The CD45 is a coordinated
regulator of T cell antigen receptor (TCR) signal transduction achieved by dephosphorylating the
phosphotyrosine of its substances, including CD3¢ chain of TCR, Lck, Fyn, and Zap-70 kinase. A
dysregulation of CD45 is associated with a multitude of immune disease and has been a target for
immuno-drug discovery. To characterize its key structural features with the effects of regulating TCR
signaling, this study predicted the unknown structure of pig CD45RO (the smallest isoform) and the
complex structure bound to the ITAM (REEpYDV) of CD3¢ chain via homology modeling and docking
the peptide, based on the known human CD45 structures. These features were integrated into the
structural plasticity of extracellular domains and functional KNRY and PTP signature motifs (the role of
a narrow entrance into ITAM binding site) of the tyrosine phosphatase domains in a cytoplasmic region
from pig CD45RO. This contributes to the selective recognition of phosphotyrosine from its substrates
by adjusting the structural stability and binding affinity of the complex. The characterized features of
pigCD45R0O can be applied in virtual screening of the T-cell specific immunomodulator.
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Aol ET}t ARt Fof hoi
whgolH, 71 At AsAg
FEoll A ASHEE A&l 3
Y4-8A(TCR B+= BCR)}= Wkl (integral membrane
protein)® EA3It}. FUFEA7E AlEZLG oA 4

rE

849 PHERL 5)F QAAUSLS FUAAAE
o 3aE 22ABEAMHOA 2T ol

£ Qotd, &Y 2Rt Fe s frEE FUsEA
9o YAFE It dojdth T-¥Z FAFEA
(TCR)7} 43t=H, TCR FxolA FLEFRH= «
9} B A&l ARt M9 2 MlEA Y tail® ASHE
715l §lolA, TCRe CD3Y] 7, 4, €, ¢ AR&T} *1§_
Ag EAAE o|FA Hrt FAlol, T84
$8A4(CD4, CD8)7t9 ﬂz}é?:](cross—hnkmg)g &=
ol #&(clustering)S F/dste] ASHEZ AlFSict
(1]. A ARdA A A=A Al dH2]
= ojgE iAo E24, AlY, Egled 27 &
A7t AAA 07 Aol Hrt. E9], Ymo] 27] 4l
TG 9lo], Src &9 EZ2AIQIAE R A(Lek, Fyn,
ZAP-70 5)°ll o3 "AH=&A E24l 7|9 2/4%F 1
E]Z(Immunoreceptor tyrosine-based activating
motif, ITAM)Ol = §39 E 24719 47171 2
SEH ITAMZ 20-257H ofm|ieibAdo] &+ 719
YxxL/T A8 23 QlolA, Az -5t ITAMUOIA
E|241z7]0] Q14ts} Fof /o] fA|H). HFH o=
Qlatshe whilld2 & Y& o]l EAT §37 9
o Ao EN [HA LHAS RHESk= nuclear
factorg A4St A171A "ot nuclear factoro] 2t
negative-Algdgo] EA3t=H RO HAFEA=
AERERSE Alske Hl, EZARARESEA(CD4S,
CD148, Lyp/Pep)t= Al5He Ao}t #AH HI4&
A B2 7HE oA HEIX([mmunoreceptor tyrosine-based
inhibitory motif, ITIM)W} VL/IxpYxxLAEY A4t
3t EE2ART(pY)elA A471E E8li(Y)ste] ITIM-
718k Heukg A AdadgS 24ech dogt f &
Y5EAY AsHGE iR B 2AIQIARE ERl4kst
7t9Rkgo g x4o| "

Wy 35 FY(leukocyte common antigen,
LCA)Ql CD45% Ly-5, T200, B200 44} §Ho2®
LA Qlrt. CD45= e Fo] s 2EEA|ZAA
A Joo] g9 EXfjsks 8AE 2414
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sff4(Receptor tyrosine phosphatase, RPTP)Z
A, T-9xe} B-Y 9] FALGARRE =27
SAG] Hojohe, T-A=9 £3}, 4« 9 &dsiet
apoptosisOl= 283ttt CD45= FT FAF-EA
ui7f A5G 271ANA SrcAEY E2AIRI4LSE
AA(T-A=Z=W Lck, Fyn, ZAP-703+ B-A|ZEW Lyn,
Fyn, Blk, Syk)et A% 2H8-Z sHA|9k, CD459] &3t T-
Az ASAG] 242 B-AlZoA A-Est= AET H
F3-oltH2]. CD45+= 71 ATWAR] Leket Fynd H
A5t 20 = C-terminaloll YAt negative-=
AR QlAtEtE  ERAI(LckS pY505, Fyn<
pY528)°lA QI71E Ealste] Leket Fynol E/83Hd
PAF2E A=S 2oFA, TCR-1] AedeS &
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3 T-NEE ZAstct. whdof, CD45% Lek, Fynd
stzo| 2Asks kIstE  E2A77](Lcks]
pY394, Fyn® pY417)0lA OJ*JQ AAsI] AsHS
< Aoke dz TofdtH3-4]. ASHGS AAsh=

CD45%} 23], Csk(C-src kinase) ﬂi‘_‘_ig} e
Lck9 Y3949} FynQ Y41701A4 ElZAIS QlAMS)So]
CD459 BHfzkg0 2 TCR 42429 Wésﬂ— 4]
AlZItk. o]e} Zo], TCR "7 AZHdE9] AlZdA=
CD45% Cskoll oJsff Ej241 QIALS}/YRIAIS} 7HRhg:
o2 FAE CD459 2%t TCR "l AlZdE9] Al
2+ SAIE Fig. 1004 YeRfA
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Fig. 1. Inducing ligated T-cell receptor signaling
by CD45
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T-AIZ 4 +8A i AzAdg 2EAZA A CD45RO F2EA

HE & A5 T-AZ2g0 AlYA a3 dtt. &
&84 CD49] Al=d 7-9joll Agsh= Leke CD3¢
AHE(CD247)9] ITAM(Fig. 1004 £84 Yo& 7))
W 241 QUIEska, QAEHE ITAMS SIAIskaL 2
3t Zap-70(EA o] 70kDQ] CD3¢ARE g Ejl241
A4astEA)2 Lekoll oJsf l4tstae g3k ol
Leket €431 Zap-702 A¥ste] a8 o= T-A
2 ATAGE ST 5= ATH5-6]. ol T-AlE Al
HA(T-HoF FEEA, FLHE = Z9ke MHC
234, 25484 CD4, 183 CD3)FAOE Lok
ZAP-70°] 243 A T 4= AW Woltt
T-HEZf AT FA T ZAP-702 T-HNZE EAsls)
+ © ¥Fo]H, PLC-y(Phospholipase-7)& &/}
sto] o]ojR= Y9 RS FETTh o]F NF-«B,
AP-1 59| HARIA = A SE - vHY T-Al &
£, 34 9 59 T-A=Z £312 ojojxitt. 1pidd
T-A1EZ ol 4= CD459] 93t JAK/STATs Aol
SJA|=lo] PIAS family(Protein inhibitors of activated
STATSs, PIAS1, PIAS2, PIAS3, PIAS4) regulatorel <]
off AR HEWBLE 7HH R T-Al2 £3l= F2%
ot TCR "7} Azdd dAPolA CD459 71&
(substrate)sH A2 Sre1F0] &5k E|ZAIQAISIA
&9l Lek, Fyn®lol TCR @Y8A19] CD3¢AR:
(CD247), Ska66, JAkTIEQANSFGA(anus kinases,
JAKs), Dap12¢} Pag/Cbp= &A3ch w1 CD459
gt ot FUSEA(TCR, BCR)O w74 Alsdg
o] QF7t AFE W, WA RE AHHIAEAMA o
gt AFAE] AUQlo] E7] wiEo] CD45+ HIAA =
A e ExgAs A QItH7-12]
CD45% MZJYG(N-terminal A, B, C domains
from alternative spliced 4, 5, 6 exons, cysteine-rich
domain, and FN3 domains), AlZqo] £AJ51= 3
(transmembrane region), AlZW E]ZAIQIAHE S = H|
OI(PTP domains)& TFAEo] QJUckFig. 1.). AT+
CD45% dl&o] 35710 |AAY A= 19 AAA|
1g31-1g32°] &AskAEL, =2]9] CD45% o] 32
7Holar, FRte] SIRR= 109 FAAI(21482984-21601627)
o] 43ttt &3], A& 4, 5, 60ll4] CD45mRNAS] A
897 AEFolYRE Qo] Alze] EHQlY 6FHF
isoforms(CD45RO, CD45RA, CD45RB, CD45RC,
CD45RAB, CD45RABCY| @dA= A H)= &
HAEH13]. CD45 isoforms?] ThFAH2 AEL] JH9

N-terminal -] A8}4] Agtol4] dEofvt $Ho] =

213

o9, 4, 5, 6 I& JHL random coil F+E2Y Al
1} Egledo] E535}o] O-linked glycosylation®] &
oftth ATz}, A2 FN3 domainstl obAmzl %t
71°l4] N-linked glycosylation® @oldtt. CD459]
Aela AZato] Ao o3t isoforms thFAdol wet, Al
29 THRISoA 22243 N-linked and O-linked
glycosylation)7} h2A dojubA] ZAFTFE DetA|
I(EAFFO] 180-240kD), A2 =HQ19] +2 3573
(structural’s flexibility)®= B2t} CD459) go] &
o] AgE+E, TCR-CD3 E3HAI2 ‘close contact’
Sh= ol YA ®ali7F A Aol efzicH14].
dlE Eo] AHH AZatol Ao o] I 4, 5, 6 ¥
o] gl CD45RO TLA0l| I4== isoform(AI2Z2]
THQl9] cysteine-rich domain® FN3 domainsTt
A=) A EAEFo] 180kDolH, oAyl Zt
71°ll N-linked glycosylation®t &4gtct. o]} HitiZ,
7P & A2 =r?lE 7H CD45RABC @ @Ao]
QA E]E= isoform N- and O-linked glycosylations=
Aol 240kD7HA] S7FH15]. CD45mRNAS] 4
B9 Aol A 583 EJ2 24, isoform
o wet T-AlZAA Agtd o=z L) Eold g
< TR 3 v A Y T-HEe 2 CD45RA ©4%
of QA== isoformE LSt ©l, o]A2 A2
FollA T-AlEZ FUFEALG CD4 FasFEA~l
‘close contact’ Sh=Hl YAF W2 ot ASE
Zap-70°] AgHc}. BHA, T-Al2 FA=8A7F FLE
oldE g53st &4 T-AES 719 T-AZoA+=
CD45RO FLd@Al Q14]=]l+= isoformo] ol 'TEH
o} CD45RO @Al QA= isoformolls d&
4, 5, 6ol o d=3tE Ago] gl7] wizol T-Al=
HHEA 9 CD4 3-55-8&A7F MHCII-@-¢of it
cape °lF& Hloll YA Hdl(steric hindrance)§lo]
‘close contact® ZTATE Zap-700] LT
Murine thymoma A|ZFo4 MHCII-FYL-TCR A%
2802 fid [L-29 BH|FS vt A(16]o] ot
21, CD45RO ) CD45RC ) CD45ABC TrL@Aof
Q1A=+ isoforms A2 ol Wo] Hrh T-Al29]
A& &4skgolA LAEE CD459 isoformell
w2t uFY T-AEe &4 T-A=2 2 719 T-AZE
TS & 917] o], CD45RASF CD45RO HUFA
o] QA== CD45 isoformsE2 AHE(CD62L),
CCR7¥ g T-HZ BAAZA 7152 et CD45

isoforms®| F£2 §40] Yz Aodgd 2di}

RSN
=
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AF=o] QL o= R Y] gt HHolol: 21
2 = & 2 dFolxl= HA CD45RO HLFA]
o Q14 isoform(e]sl CD45R0O) wHZ —T’-_I_E—,—
B T-g FAFEA w7l Azdg 2493kt vt
71 RE|ZE gHEdlo] CD459 AgFoz 2835 4
A= lﬁouﬂ = JAAE stAr & u, allosteric
siteZ 7hsd ¥YS AYStaLA gtk ol et 7]

*EF%JL z*i— CD459] 71 A ids fARE HHbA|
ol9of Tzt FHIE e "WYX THEAS JMIE
M(knowledge-based virtual screening in silico)Oll
H8d 4 Sk

2. Mg 2 dy

x
Chats)

2.1 EX| CD45R02] 3A-TE U=
AYH BH(X-ray, NMR §)2=2 ZAH CD459
a2 PDB(Protein data bank)ollA 671 &
7 EAgtet. o]FollA A7t CD459] AlzZe] ZH|Ql
(cysteine- rich domain®} FN3 domains) 7+Z(PDB
ID: 5FMV, 5FNG, 5FN7)2F A2 W B 2404 s)

84 ZHIPTP domains)7% (PDB ID: 1YGR,
1YGU)7F tH17-18]. @A =iA] CD459] w2 3x}-

F27F GEA A EA|T, =R} Q1] CD45 T
A MG FAIo] 65%C1FOE 7] wfRof, AgHoz
FZ7 2739 A7t CD459 25 FY(template)E
5}od, Fig. 29} 22

Pt

Target protein sequence of pig CD45
(NCBI ID: XP 003130644.5)

%42 Homology modelingS 4

l Identified possible templates

Template identifications and selections:
X-ray structures of Human CD45
(PDBID: 5FMV, 5FN6, 5FN7,1YGR,1YGU)

l

Query sequence- template structure
Aligned the unknown to the

alignment
l templates

Model Building(sidechain, loop)

Aligned the templates to find the
conserved core

Iterative

Model refinement
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Fig. 2 The homology modeling process of pig
CD45R0O

Model
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27l QIZF CD45 WA (template)ol] |55}
17} 5= =% CD45ROS] THlal A F(query protein)
< sequence-structure alignmentE 3ttt alignment
ZIE vigo g siof, & HEd JAoaE QI CD45
228} ujQ- SABHA HA] CD45RO F27} &5
ot A CD45RO +x Zd f Z+ AE=7e] At
23 v EFZ 59 HHE template structure(JA7F
CD45)9] X-ray 7225 H threadingdto] ofu|i-Al 2
719] AAAX AR A o2 A= I B3, QA%F
3} =2 CD45RO0A BEEZA] gk JHN 2] ZH|
Ql & cysteine-rich domain¥ AIZW PTP-D29] 71
oA+ loop search®}
model refinement?gS A3 &, HAFLRE 3}t
stoich. M-k =A] CD45RO FREEZ AR &£
A5 Zhe AdH oz Z4H IR CD45e 23
o2 gidxET H|wste] Hrisioitt HEH 0,
X CD45R0Y AM|ZEJFH(cysteine-rich domain
D1 and FN3 domain D2-D4: Pro179-Ser429 residues)¥t
AZY ElZ2A ARES] ZHl(PTP domains of
PTP-D1 and PTP-D2: residues Lys481- Pro1086)

33728 247} oEster.

acidic loop®} basic loop ¥

2.2 =iX| CD45RO2| MIZL| T=HQIoN S2|ZAst

=2 CD45R0Y  AZQm=HQlo]  EAst=
N-linked glycosylation GPP(http://com
ac.uk/glyco/)[19],
GlycoMine® ™' (http://glycomine.erc.
monash.edu/Lab/Glycomine_struct/)[201"HOo.2
T2 2 EoA Asn-x-Ser/Thr motifS 5T} &
A=l N-linked glycosylation site Z&0llA] QI7F CD459]
X-ray2 ZA%E FZPDB ID: 5FMV)°l =jX] CD45RO
FZ2EE-S AHH(structural alignment)sto] S L5}A|
#AX= N-linked glycosylation site® AE35tc}. =)

A CD45ROT-ZEFY  FN3 Z=HQ1(D2-D4)olA 57K
N-linked glycosylation site(Asn236, Asn294,
Asn326, Asn346, Asn414)°l N-acetyl-glucosamine
olgste] BHEHoR Ze|FA3} sIoirh

sites

p.chem.nottingham.

=
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2.3 =iX| CD45RO%t CD3ZAIEL ITAM ASEE

=
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ﬂxl CD45ROQ }\—]]qu.] Elﬁﬂ?lﬂ'—ﬁr‘:o‘ﬂ__é’i E‘:’ﬂ
o1(PTP domains: PTP-D1 and PTP-D2)& A|%e] o



T-AE P 84 vzl AEd

g 2AAZA A CD45RO +REA

ot o 4 nEo] wo] IeHelzat HlLHRS H A
29] Jojz} AL JololAl 38.1% AIAEHS 2

Ak, AEZAY Erle 86.5%% Tl Ago] FYU
3. 59l, ERARMMEEAR TS 71K PTP-D1
=1 ?(pig CD45ROS] PTP-D1: 11e489-Glu775 residues)
2 ZKhuman CD459] PTP-D1: Ile633-Glu919
residues)@t 93%<] Td A BFE/3S 2=t v
of, E]ZAIRIAMES] /43 a1 QIA] g= PTP-D2(pig
CD45R09] PTP-D2: Val776-Alal162 residues) =
Hol  ALol:=  QAzHhuman CD459] PTP-D2:
Val920-Ser1306 residues)¥} 81.7% TH& A do] &
A|gte}, Fig. 33 o], o2 & 21 17k CD459] Al Zu
PTP-D13} PTP-D2 =Ry} &2 thild A Y 5UA
o= E7st1, 54 & A CD45R09 PTP-D1%
PTP-D2 =|Ql 7+9] obn| Ak HS Bl WSt w, 4
BAL 25.1%2 e Bt 28y, A7k HiA] CD45
o] A=Y PTP-D13} PTP-D2 ErQ19] 3x}-FZ= uf
o Z BZEro] QltiBackbone F+ZAE sIHS W
1.7A Aok EAF). CD3¢ARE9]
ITAM(QQQQNQLpYNELNLGRREEpYDVLDKRRG)

oA 2HA ?_/85—1'51 El2A(pYxxL/DAEo] ETE
REEpYDVHER|=E HIZICD45R09] EZAIQIAHES]
g/Jo] 9= PTP-D1 Z=HQ1ol dockingdte] CD45RO
9 CD3¢ARE(CD247W ITAMZEY] 45288 ke
ZEHETERANA 1509 E4S E45t9ch =iA
CD45ROFZRAY PTP-D1°] dockingsst, Izt
CD459] PTP domains-REEpYDV ZETZ(PDB ID:
1YGR)°IAl REEpYDVHEC|E A& AR Co = A
sl CDOCKER & T3(CHARMm-based docking

Aol 4983t HA] CD45RO F+ZZ(Homology
modeling), 28] ASKN-linked glycosylation), E|Z
ARIAHESIEAY =W I(PTP-D1)o  CD3¢ARE(CD247)
Y ITAM ERAIREEpYDV) docking 4= Discovery
studio AZESJo] 2017R2HAA BAW S5} 2
2 pH7.4%1 CHARMm force field[211E& 2-835}
MODELLER[22], CDOCKER[23] Z&13#& A}-8-51o
ATE XHsHA.

E L k3

3. gy =

CD45= FE8AE ZAIRMKMEEIEARPTP)Z HIEA
FY48A(TCR and BCR) 3H| Hdo] Hrt. 178 &
I3 3Ho= 370 o)A RPTP7 dso] H=t 3¢
Z8A(TCR, BCRIZHE A5 Aol Fodit24-27].
T-Hx9] FUFEA(TCR= =GY)7E A3t
A ke Ao E ATALGEAEY] ‘close contact’
o 2432 4= Sl Hl, A5G AlRH A= Csk
9} CD45°1 9Jgt Lcke] ITAM(DENEpYTARS}
TEGQpYQPQE ZAIRIASH ERIAIE 7194 §hgof
o5 2FEHFig. 1). WY T-AlZo] CD457F 2AH
O, TCRY 4GS ST =A o= tH14,28].
CD459] #23 EAL du FAFEAY Asde
o] AFHoR PFFFS FL ZQ3%F Ax = Fgsirh
CD459] Alz9] =H|Ql WollA A=l Ageto]4Jo] u}
£ isoforms 729 28I AS} Frof wiat JAH
Bfi(steric hindrance)® Q15}to] TCRE ‘close contact’
55 A== A159 Z(signal strength)7} E2HA
oh. &3 CD45& A=W 278 PTP =#I(PTP-D13}

humanCD45_PTFDL
pigd3_PTPDI

method)2Z flexible ligand docking 3}it}. o]¥H
humanCD45_PTPD2

HADI L[HMH(.[-\D
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bumanCD45_PTPD)
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Fig. 3. The sequence alignment of the CD45 PTP domains
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PTP-D2)& 7HA1L 9l d, PTP-D12 242402 7]
Ak (Lck, Fyn, TCRE CD3¢ARE, Zap-70)9
ITAMsOllA] Q14sHE EJ2A(pY)Y] Ui Eal(Y)sh=
gl skt PTP-D2+= 71 A A TCRE CD3¢
ARE(CD247)3 CD459) A2 HiZliskAY CD45AA]
9] PTP-D1 F& P340l dZ £vH29-301. F71H4
O & CD45 M=EYW-LJollA Er-=H17te] A52hE-
o] 7J8E, cysteine-rich domain(D1)W cysteine
ZA71zke]  ol&stAdHdisulfide  bond)ol 2
CD45729] f5732 Hojztt. CD459 AZW-9] &
Q1] #2324 {540l HolA W, AHHog CD459
T2 A (structural plasticity)e] #X]3, TCRE
‘close contact©|A] CD45%] #271 & |AE] 4%
Aol =2o] "ot o] AFolAE CD459] +x4
EAS 1183t 67 CD45 isoformsaollAl 7H &
A Axidol Ax, 24 T-A=ZoA ol UdH=
CD45RO T£& skt &3], A CD45+=
CD25, CD11b, SWC1, SWCT7, MHCII®} 37 y4T-
NZHEAAH31-33]124 9 = T-Hoet B-fn
T TUFEAE S45H34I8ka, =X HFHlol A
(Porcine circovirus type 2, PCV-2)2Alo] tjgt HY
HkS[35], otz |7} Hfix] @ Hlo]#HA(African swine
fever virus, ASFV) &% A|ZulA(CD45, CD163,
CD203a, CD16, CD14)[36]¢t A#H ZAox LA
UG, @A =HA CD45715d dAfE FREGS &
LA YA Gt & AFE S5t =] CD45RO 4l
ZH F2EHE HEARQMKMES A 753 ddd &
I, 324 Angdy #EE THQl-kH il Aeag

(O

ok
o=

JY, 71AA] [TAMs AR B digt
insightg Al&stLAt gt
3.1 E{X| CD45ROQ| TRl X EM: 741N

NCBI®| 554 =7] CD45 otv]ieAt A E(NCBI ID:
XP_003130644.5)& Promal3D(multiple protein
structure- based alignment[37)&-&3}o]  <QIzt
CD459] X-ray #+%(PDB ID: 5FMV, 5FNG, 5FN7,
1YGR, 1YGU)O multiple alignmentd}o] HX] CD45
o BExo] gl EHRIW AGHFEE WA 45t
=2 CD459] ofn|icAl ALREE Ae] FHof &4
3= cysteine- rich domain(D1: Pro86-Pro140), 3
7 FN3  domains(D2: Prol41-Thr243, D3:
GIn252-Thr336, D4: Arg345-Ser429), Alxatof &4
S= JY(TM: Tyrd30-Pro488), A=W E]ZAl QlARL

R
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3 FAHEHQI(PTP-D1: 1le489-Glu775, PTP-D2:
Val776-Pro1086)2-Z CD45RO isoform A=<l
S 2ld 4= AUKFig. 4). ©] domain 7= %
GBS 28310 Modeller T2 7392 Homology
modelingS 53510 Q17F CD45 template structures@}
] CD45RO query sequenceZt t5AE 2} H
EH FHolA oAt 9] AX|F37T threading®]
o] 217t CD45 template structures®] 3x-F% 7|&E
E/0] HjA] CD45RO FREHo] FFJ= Q). vhdd,
QI7F9] CD45 template®]| EEEA] &2 A|EQ] =H|Ql
cysteine-rich domain D1(Pro86-Pro139), A|Z U
PTP-D2 Z=HQlo] &Ask= %1 loop(acidic loop:
Ser850-Glu869%} basic loop: Lys1007-Argl017)=
loop search®} model refinement®}3& 71402
B i e

Pro66
N-terminal D1

Serd29 lle489
PTP-

Pro1086

D1

™

O

Fig. 4. Schematic representation of the pig CD45RO
structure model

M= PTP-D29] 71 acidic loop®} basic loops
PTP-D1=HQITY] AHAQ F52-8S oFA] YA,
PTP-D13t PTP-D2 =HIRIZEE] A2 &5k whako]
IS FA] PTP-D1°] 7129] ITAMe] docking 3l
9| steric effect® Al&3}7] W&of loop refinement
o] "astitt. AEZW PTP-D2 =9 W loop
refinement 2.2 71 loop? conformers A&t
3 =X CD45RO +22499] backbone +2& 4
StAA] o] leAbE7]9] side-chaind XZ3}5}7] flsf,
CHARMm force field (pH7.4)3l°14 side-chain
refinement?78< © XFsIArt. HA| CD45RO &
2499 qualitys Modeller Z=1349] DOPE score[38]2}
Profiles-3D score[39]12 H7|5lo] 2AslH 122
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£ AE5i3itt. DOPE scorex= A CD45R09] 9=
H 32RRYEA Z+ conformer? FFZ <A
(structural stability)& A&  conformational
energy® £45k= 2 9% DOPE scoredf°] AS5E,
t 9F43t conformer®] F+xEdolgt & & Qlth. E
o2 o] Ael7]122l Profiles-3D score®] 7%
o= DOPE score®} 24 AW &4 refsto] of
0 eAb 719] E82letd AJdol =9 e FetE=
Aol gt scoreoltt. A& 0, £l kEH Tz
HH| A444E H= opuiAr X7 7F EA 5k Aol
afpi-add 7159 S (aggregation)o] wHt
EAES DojydA] H-bondo] AiESH 22 &
g3t 312 714 = o] Profiles-3D score 2 &
Et}. wWebA Profiles-3D scoredto] E4F, 349
P B Aot ieAl J7)7 E2Afste] 23 M-S
7HAAl "t A5k 7] CD45RO FREES Al
o] EAfjets FH@EBF R 27 ARFHA g
TM: Tyr430- Pro488)& A|QIst AlZL] J(D1-D4:
Pro66-Ser429)9] ECD modellZt ANz JF
(PTP-D1-PTP-D2:  Lys481- Prol086)2] PTP
model2® 77+ &= tkFig. 4). A CD45RO +
Z5d9] DOPE®} Profile scoregk It CD459]

X-ray 7% template structure(PDB ID : 5FMV,

ExE vgsto] AAFQA 2EO] geometric 1L
stereochemical qualitys B7Fst 23}, QI7F CD459]
X-ray 7220 FA] CD45RO 22 FZ(ECD modell
and PTP model2)7t © F8AQI conformerZ &
9t} Ramachandran plotollAl &= =HA] CD45
a3z AZE=HI(ECD modell) 92.8%°] g
Sl= Z7]E°] favoured regionol AR, 470
(Phe82, 11e89, Lys90, Ser134)77]E°] outliner® &
Astoict. A CD45Y Al W Ej241 Ql4ikEs] 2
TH919] HHTLZ(PTP model2):= 89.2%°] dfdsl=
Z71E°] favoured regionoll YXI§H ¥HHOY, template 7+
%21 QIZF CD459] X-ray++Z(PDB ID: 1YGR, 1YGU)
= &2 FYollA 79.7% AXtAL, outliner HiA]
CD45 ZdFzEoh © o] EAsi3ict. ojdf, =7
CD459] PTP model294&= 1078 ofu|iAl Z7]
(Val662, Asp792, Leu847, Asp858, Asp863, Lys968,
Glu985, Lys1014, Argl026, Met1010)E©°] outliner
24 disallowed region® X5t} Ramachandran
plot¥} tHeFst oA (Molprobity and Clash
score[40))2} AATZ(DOPE score, Profile-3D)&-$]
] %] CD45RO REFE HFI7olA scoring H4
7} Tzl F7]0 & 4= Q7] W&, Q1ZF CD45

728 mYsto] PDBY AL O Y fARE 2]

5FNG6, 5FN7, 1YGR, 1YGU)%} v]wste] £45t 2y & zhe= o2 oA EdE v|wale] ZEtxo] et
£ Table 10 29Fs13t} < @153t (Table 1, Fig. 5).

Ramachandran plotE %3} HA] CD45R0O % ] CD459] AZQ] 9Y(D1-D4) interface #+3&
2 H(ECD modell, PTP model2)9] ®E o} Ao A A AIFL  Cys-Cys R7|7H9] olgst ZAg
Helol= A9 o|HZKphi and psi torsion angles)  (Cys115-Cys172),

Table 1. Bstimating the quality of pig CD45RO model structures

Pig CD45 Pig CD45 5fmv  5fn7 5fn6 1ygr 1ygu
Structure assessment pory odell PTPmodelz (ECD) (ECD) (ECD)  (PTP)  (PTP)
DOPE score -33455 -145648 -70088  -35039  -25464 -126071 -128107
Profile-3D 153 526 295 162 115 492 504
Molprobity score 1.63 2.09 1.91 1.42 2.26 3.71 3.72
Clash score 3.21 1.22 3.09 3.57 533 4358 4571
Ramachandran 92.82% 89.24% 96.69% 9735% 9516% 79.70%  79.79%
favored
Ramachandran 2.76% 232%  621%  000%  040%  580%  5.07%
outliners
Rotamer outliners 1.21% 7.86%  0.00% 1.56% 6.87% 13.23% 12.74%
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"8 OV interaction Tyr308, Pro370)= Glull4-Lys1447t
:i/ e e o] Arte(salt bridge)® 1=o] fAHTh Fig. 63
\ N 0 o], Erjl AFYAL Pro#tr|(Prol40, Prol4l,

i
e

Protein Size (Residues)

Normakized QMEANS

ECD modeltof pig CD45

Comparison with Non-redundant
Set of POB Structures

EANS

Protei Size (Residues)

Normalized QM

PTP model2 of pig CD45

Fig. 5. A structural analysis of pig CD45 models by
Ramachandran plot

570 N-linked
Asn326, Asn346, Asn414), D1-D47}9] A4
4(D1-D2: Tyr79, Tyr229, Phe234, Phel70 ¢}
D3-D4: r-r stacking

glycosylation(Asn236, Asn294,
4 Aot

D1-D2 interfaces

D1 : Tyr79, Pro140, Lys88, CysL1%, Glull4

D2 :'I'y¥229, Phe234, Phel 70, Prol4l, Cys172
Lysldd

ONERRY
by Cystein-rich domain  F

v

bag ¢

V7,

D2-D3 interfaces
D2 : Pro217, Phe245, Asp244, Gluldd
D3 iLys332, Arg326, Aln323

D3-D4 interfaces
D3 : Tyr308, Pro307
D4 : Ala339, Am368, Pro370, Phe417

Fig. 6. The structural rigid of pig CD45 extracellular
domain(D1-D4)
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Pro217, Pro307, Pro370)7} ¥iL, 7HZ o] FolAl H|
Q19 H9] 3= AAA ®sfi(steric hindrance)E &t
£ ok AAIE, I%F CD459] X-ray T-Z(PDB: 5FMV)
T AEQEHl 79 IFAE 5 Qe ARk
(rotational free)= 5°Xr} © At}

H

3.2 =HX| CD45RO

X CD459] AZAFHL
linker, PTP-D2=H|Qlog Aol Hoigich
CD459] 671 isoformSt MZEA JYo|A 5Lt PTP

2ol 7ls ZE|Z E=
PTP-D1%=H 1} 52

1
T

o]

TRl £25 7= o =, CD45R0%+ CD45RABC9]
AEd gout pHgichd, SYs PTP THQl 3125
7AW, ASAg Al7|E 2t JhHo], T-A| 329 Mx}

ZA FYUEoIHS FESH 4 T-AI=ZESL vFE T-Al
oA AgH W EE CD45 isoformse A28 4Y

o] ECDE““O]-/] ? ( 4 5, 6 Hgi;ﬂ /\Eﬂ—o]ﬂ
o oj&)ol wet o] ot E|ZAIRIARES] Sz
Q1 PTP-D13} EJ2AIRNMES] &4do] §l= PTP-D27F
o < linker(Gly772-Glu775)2 4Z4¥ PTP =HQl
TR CD457H9] Edolt}. CD45A 9 =8&AE =411
AR G40 43R CD148%E 171 E]2AIIARE 82H4]
TH|Ql PTP-D1RE EA43tct 9k CD1489] PTP-D1
o] o]FA #+x(homodimer)E 7HAl =4, EE4IQ1
AEslas g4o] ARRHCH4LL ERL AEdE
PTP-D1W9l A= wedge F9(Fig. 7.) W7} CD457}
oA F+x= HHHE, CD148AH E4do] ARAA
T Y £ (TCR, BCR)Y 7] A dgo] &4
st =2 F= . ole CD45 7|AEHAQ] Lekd
pY505°4 Y5052 QIA717F Esi=A] @oba] Lek7t

HEASHE Fx2 §AH7] dEolth.  CD459
PTP-D2+= E|ZAIQIARES] &/do] §iA|wt, PTP-D27}F

Lck Y12 F#%9] kinase domain¥t ZAgH42]5}1,
PTP-D1°o] E24IQI4HES ] 7152 8 & &= JI=&
ZolFE A3 gtk LekAY CD459) PTP-D2+ o
£ SrcdE FynQislasdx SABHA 28-S dlof &
A3HFyn9) pY528< Y528= QlARES|EITE CD45%
Cske} Z3}go] LekHth ZAsiA|RE, Cskell s
CD459] PTP-D2W 71 acidic loopQ] Ser®t7] QlAkS}H
+ PTP-D19] ElZ2AIRMIES] &4 S7HAIZITH43)
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w2kA] CD452] PTP-D2+ PTP-D1 E|ZAIQIARES]  conformer® HFAtE phosphor-enzyme intermediates
S 2Agk) PTP-D13} PTP-D2710] B interdomain~ Q-loop2A|e]l Q& Eof| 98 7l4Ea=o] g=AlQl
linkerg®], PTP-D2 W 7! acidic loop(Ser850-Glu869)2}  AHEsfRke2 ERHT. &3], 371 key residuesolA]
basic loop (Lys1007-Argl017)& &L54] PTP-D1 Cys709%717} o2 ofm|iAto 2 X|glo] =¥ PTPY]
28 ko & XS Sl 71 loopoll W AMY, A B2 &S] AREKITE 371 key residues= 3871 El
7178 Z71E0]l EAEHFig. 7). 270 7 loopel  EAIQMAES44] F49 5L 7 HEIZ(WPD
charge basist €7 PTP-D1 &840l 7| Aol motif, PTP signature motif)oll £45tH, QIZHHE
AEstE E|24(pY)o] HAXsHA f=gtet. Alttrl, Csk ARF7HA] dF5E0= & HEo] Hof 9t} CD459]
of 93t acidic loopWl SerZ7|(Ser857, Ser860,  E|ZAIQARES|EAo] gl PTP-D2(Val776-Prol086)l
Ser861, Ser865)7F A4ks}t =W, PTP-D19] anti-Csk A 370 key residues® Glu984, Cys1025, Gln1031&
/o] F71sHA et 2|8k=]o] Ql3, 17F CD459] PTP-D2% TYUsHA A&
= AcHFig. 3.).

‘WPD motif ‘WPD motif
2 4,7
¢4

Acidic loop

PTP signature motif

PTP signature motif

Fig. 8. Common Protein tyrosine phosphatase catalytic
mechanisml[45]

Fig. 7. Functional motifs in PTP domains from pig TCR A 27| &4 (Fig. 1)°]4 TCR-CD3 £
CD45 .
A9 Azl 99 W CD3¢ARE(CD247)& CD459]

AR B B LN o=

24 BAEEALS PTP-DI(led89-Glu775)0lm, b 2 ITAMH 278 Yxxl/1 71554 B2Ale] <l
PTP-D19] 24L& Wedge region(Asp492-Ser515), ABHpYxxL/) HH TCR2 @4k CD3{AE
KNRY motif(Lys536-Tyr539), WPD motif(Trp675-Asp677), 370 ITAM(ITAM-1, ITAM-2, ITAM-3)5 A|xuto]
PTP signature motif(Val707-Gly717)2 7359 cavity°] A Sle ITAM-19] ek HEA 715AME
tHFig. 7). ¥A PTP-DIEHQlo] zgdola] 7]mo]  REEpYDV)S =41 CD459] PTP &=¥<lefl dockingdt
El2AIRUkES] Bofake 37) key residues(Asp77  F - docking &k A CD45] PTP-D1e] Bl
in WPD motif ¢} Cys709, Arg715 in PTP signature CD3¢ARES ITAM-1 7S AREEpYDV)S] QIAtskel
motif) ASEHIELS 0] Fig. 83} o] Uojubr] HEH E|Z2X(pY)2 370 key residues(Cys709, Arg715,
o= 74| E2A1R7|% kol (phosphate)e] 4§ AsPO7T7 AXISHA. ITAM-19 Qlateha Hepol=
A=tk Cys7099] thiol 15 nucleophile® A5} ZEAERFANA 15000 KNRY motife] Tyr539,
T, Arg7159 side chain® phosphor-enzyme intermediate Asp5413+ A5/ pocket Val540, Ile542, Ala711,
(thiophosphate)®] SAFE OFIBIAIZ| L Asp677S Val713, Q-rich motif9] GIn753, Gln757°] A2 &-&
Atog 285l proton leaving 7]&-phenolic off oidci(Fig. 9).

oxygend 2#HE F3KOH-leaving group)Al7]=

AeS T} Asp6772 714o] ZA6lE W= close

conformer® EAot¥tt7t Ql4to] ES|E[H, open
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LEU
750

Glu(p¥-2)

PTP-D1

ARG

Val(pY+2)

Fig. 9. Structure of CD45 PTP-D1 bound to ITAM-1
phosphopeptide(REEpYDV) of CD3¢chain.

ITAM-17Fs41E(REEpYDV)S] N-terminal Arg(pY-3)
2 CD459] Val5403t 45488 sHA|Th ol k&5
o1& 9, AHJZ7] GlulpY-2)2 CD459] 47|47
Arg538, Lys6179] Val540, Tyr539¢} 45282 3t
t}. Glu(pY-1) side-chain® CD459] -8 Hrth=
B9 Zo] Hoj QlojA pY-1HXME A4S 2t
= of)ieAt 7] (Glu, Asp, Gln 5)7F B A58 d A
oltt. MBI EIZAPY)E 3 key residues(Cys709,

structural stability  binding affinity
(kealmul) Ckealmol)y

resiudes

Arg715, Asp677), lle542, Ala711, Gly712, Val713,
Gly714, Thr71628 A= pocketo] LAk}
Asp(pY+1)9] backbone2 Asp5413} $4Z2%F-E of
3, Arg5183 AF-Q7IRRS-S st} Val(pY+2)Q] side
chain°] Zobd 24 W o 7153 J¥A A
52-8-Z A F=tth

22| CD457F CD3¢ARE(CD247)9] ITAM-1 14k}
H Heto]=(REEpYDV)Oll A QI4AHES= T-A|3E Hyt
= JAIBt 2&sk= © PTP ZHQl 32729 <t
4ol T893 EE ITAM 7|5 A& tigh Aol
AE AL ERIsk] Hoto, ) CD45 2849 x7&xt
I) REEpYDVAI B4 4sHE EZ2A(pY)A L5k
Ala®Z mutation 3F¥H. HA] CD45-REEpYDV &
A 2 MY Wolad} Eq. (D

AAG = AG;W(alamutant) — AG;W( w1) (1)

alampt

AGpiing = AGrptged = ACGyntoldea
H7] CD45 2+ W ofu|ieAt 77]9F REEpYDVZH
9‘] é‘@a%ﬂ' Eq(z)i t}jo]_@-_;q_% cq]_i_—al_c]aq_

AAGalam/Lt = AGbind (alam,utant) - AGIJind( W]-) (2)
AB—A+B AG;n‘nd = AG’AB - AG‘A*B’sepmated

9] Ao wet, 27) WHolaT= HolA-F oA
(kcal/mol)®] #ol& WERf Tt =] CD45 285 Wi
Arg518, Lys617, Asp541, Tyr539, His678, Arg715
71 ITAM-1 it fete] =(REEpYDV)REY] 2
Fx YA E Aok nE FQ5HA IS FUA
o, Holgak= BRHA £ Aol Ao X
] ZFtHFigure 10).

=72] CD45 2184 W Val540, Leu750, 1le542, Gly714,
GIn753, GIn757, Arg538, Arg585% ITAM-1 QlAts}
H Hepo|=7) AFT 4= A= pocket?] FEE FAISH
= 9 9T £t 7hdo] WPD motife] Asp6772 2

Ala mutant effect of the binding site from pigCD45RO

Valsa 1.17 0.5 2p o0

Lys615 0.51 0.51

Lysé17 117 1.03

Leu?s0 1.40 0.55

Arg518 2.55 121 1500

Aspsal 238 -1.26

Lyrss9 T 227

Hesa2 326 0.64

Al7ll 0.01 gy 1000

Hist78 253 132

Cys702 136 0.15

KerT10 =019 =006 5.00

GiyT12 17.52 0.05

Va3 0.94 0.16 I I I I

Asps77 0.10 054

G;,f” 161 050 "goo M= =m Il | Il 1 I R Il _ .. 6 = — 1= Il . I I-
ThiT16 0.00 0.04 S = N & S o N _(!; Gy & O > G A & g
Gln7ss 218 0.0 #fﬁﬁﬁ}g@g\\é@.é‘Ws\fﬁs&é@ﬁé\"?‘wﬁ
G757 437 .06 A g v ‘\’ P ¢ d ? < ‘3’ e " ‘$

Argfds 4.9¢ 0.4¢ =500

SRS e L7 “ structural stability (keal'mol) * binding affinity (kcal/mel)

Aigiss 2.63 0.43

Fig. 10. The Ala mutation effect on PTP domains of pig CD45 and ITAM-1peptide (REEpYDV) complex
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T2 HPHTE= Cys709, Arg7158F 4 key
residues® 7]5°] B F831A Z&ste] Ao o
Ho| &3P} FItk. Asp6772 28], Cys7099] nucleophile”]
53 Arg7159] intermediate SHYSH= A3kt 9|9
Al A5l o] F85te] A%y Hohe 7R
AN o FFS Fok =7 CD452] KNRY motif(Lys536-
Tyr539)2} PTP signature motif(Val707-Gly717)&
F2 AEAYAE 285k ITAM-19] J4tskE g=
Al(pY)°e] KNRY motif® Tyr5392} PTP signature
motife] Arg715, Gly712, Cys7099} HH2<Ql A5zt
29 & 4 QU= E st} £35|, PTP signature motif2]
Gly712Ala ®ol&  ITAM-1 715A¥ge ZAFE
(-0.05kcal/moDol= A9 JFE FA LA, side
chain®] sized 3ol wa}t 17.5kcal/moltts A=
9] E?FY3Kunstabilization) Eitt. ITAM-1 QlAESH
© HE|=(REEpYDV)OIA Arg(pY-3), Glu(pY-1),
Asp(pY+1)Z Z-&39] surface®} HIZ 5] 3o 2
3+2(0.65kcal/mol, 0.23kcal/mol, -0.52kcal/mol)X.
ot AR 44(0.91kcal/mol,  0.56kcal/mol,
-1.11kcal/mol)°]| & Ala ¥o| &7 7}A|H o] Qls}
o, H1x] CD457F 7149] ITAM-1 75 A g digt A
@H4E 7HA Frt ol AEFer IEdE Al A
ITAMO] o3t CD459] Azl sielat 2 AXFHH4G].

3.3 E{X| CD45R0L2t CD1487te| PTP=H|QI H|w

CD148% CD45% 72 FE8AEZAIIA RS G4
(RPTPE CD459 €] PTPEHIQIS PTP-D1(Lys1111-
Tyr1403)%t A5 CD45¢F CD1489] PTP-D12 &

é% / PTP-D1 on CD45 and CD148
PTP-D2 0n CDA5 )/

Fig. 11. The superimposed PTP domain between CD45
and CD148
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Ut o/ f7-FE ZH=THFigure 11). CD1482] ITAM-1
Qitste WER]=(REEpYDV)E Aok 28-S
Argll162, Tyrl1163, Asnll164, Asnl165, Valll66,
Lys1240, Aspl1297, His1298, Cys1331, Serl332,
Alal333, Gly1334, Vall335, Gly1336, Argl337,
Thr1338, Leul372, Glnl13752 +4%o] UckFig. 12).

CD459t CD148 2839 1715 wlashd, Arg(pY-3)
< CD459] Val540 H4lell CD1489] Asn11649F &4
A A5 28-S st} Asp(pY+1)9] backbone2 CD45
9] Asp5413+ $AAFE of= AT o] CD1489
Asn11659F =443 sl Argl 1629 A-97] v
(o]

< g} QIS EHEA(pY)= CD1489IA 37 key
residues(Cys1131, Argl337, Asp1297)2} Vall166,
Ala1333, Gly1334, Vall335, Gly1336, Thr13382

T34 pocketo] FL5HA HIASHHFig. 9 and 12).

Glu(pY-2)
ARG Asp(pY+1)
A1162

s
A:1240

Val(py+2)

Fig. 12. Structure of CD148 PTP-D1 bound to ITAM-1
phosphopeptide(REEpYDV) of CD3¢chain.

2] CD1487-%, CD148% CD3¢chain(CD247)2]
ITAM-1 Q45HE B E(REEpYDV) AR F2E A
dHo2 AAEA  FUA|T,  o[HAFA AT
CD1489] X-ray +Z(PDB ID : 2NZ6 [47]) template
£ 7|§ro 2 Hi7] CD459 22 Wyoz 1z d&3t
dockingZ EYSHA 3ste] CD459F CD1489] PTP
Trle BlwshiTt.

CD45= s 2¥HA|xo] T@= CD1482
FamolA AR PTP-D1S AlZuto] AHsH]
ARBle], ZAO] YA CD3EARE(CD247)2] ITAM-1
itstd E|ZA(pY)RE kS ESi(Y)sith E3
CD148% CD459] 714 T A(Src 10 &5k E|2
AlQAKS}E A9l Lek, Zap-70 5T A5 LS dlo
T-A2 Y 584 ITAMsW7} Zap-70, LAT(Zap-70
9] 714 =2A] linker of activated T-cells)25F IL-2
FHZ T-AxZ 48 28 &, CD45(PTPRO)S}

3
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CD148(PTPR))S] PTP TEHQlE T-AIZ TY 484

|
o] AlSHG AREA oA W Eto] EolQl E24l
QUAFSHEAQ] LekS /3t shAY Aok o 25 &

oJ3tcHFig. 13).

SH2D1A

SEMA4D

ELXNBI

\__~ Signaling networks of CD45

CD3D

LCK

CD3G

PDGFRB

CDH5

2
Signaling networks of CD148

13. Compared signaling networks of CD45 and
CD148

Fig.

olff, CD45+= THIZE T $8A(TCR)7H FLAAI
A2 MHCII-3-% Elo] =(HLA-DPB1, HLA-DPA1)
< CD4 3558419 2ol 145t TCR-CD3EZA]
o] Az ool y, 4, e, LARE(CD3D, CD3E,
CD3G, CD247)9] 4kshd E]2A(CD3¢ARE ITAM)
oA QQAMES7|50 2, SrclE E|ZAIQAIaA Lek
9} Fyn9] E|RAQIAISIEAE B3l T-HXZ S4%24
v Juk4] 220 FAEE Plexin (PLXNB1)S YuH4
ZZo| a=k= CD72 =840l Semaphorin(SEMA4D)o]
Aslsta] A|Z-A|E, AE-7]3 HZKHCell adhesion)S
B3 WISy A5xFEd ZAYHOE Integrin-e
(ITGAM) #HlE 243t
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CD1489] Alxe] ¥ ECDEM?R 17 mucin-like
N-terminal region(80 residues)™ F 347H N-linked
glycosylated 8~107§9] FN3 domainsZ F4°] %o
47~55nm9] Z4oJ[48]F ZA|5L, CD45& 9& 4, 5, 6
o] Aeid AZetoly of Wt N-terminal A, B, C
178 cysteine-rich domain®} 37§ FN3
domains& 28~50nm Z°|E 7}X A CD148°] CD45
Hr} o & ECDEHIE 21 Qlct. Atiao& CD148
< ECD &MY & H14do] CD45ET o)A, Al
=3 Y CD39] 7, & chain(CD3D, CD3G)2] ITAMs
Lck, Zap-70(SRO)QIAISEE A7 QAESHpYxxL/T)5H
‘close contact’ QI3 T-H|E ATHG A|7|7} AT

domains,

CD1482 CD45A¥ T-AlZ 9 B-AlZ U584
(TCR, BCR) i/l AlzdAdy AAQIA 484
(vascular endothelial growth factor VEGFA,

VEGEC, platelet derived growth factor receptor
beta PDGFRB) 7|5 £4& #ogtt}. 53], CD148
of ozt 4% & A47AA PDGFRE Bt A9
A AH A 3] Tojstir, aju]/dgRIAt VEGFA
© B33, E¥xdo] 283t CD1482 CD45%
oA B &3 A 8152 9%t PDGFR¥ VEGFA
7} Chemotaxis (BFeF2]Q1 Al=of oJ3t AaLo] Wk
AL Ad o5} Cell migration ASdE 2E =
AgHow A8eke 715 B4 9k

B

4. 2E

HA|oA CD45= CD25, CD11b, SWC1, SWCT7,
MHC-119} 3 7 ST-AMERAAZA], =] A 32H}o]]
(Porcine circovirus type 2, PCV-2)2j4lo] djgt ™
Aukg, otmElzl =HA] FHHbol#A(African swine
fever virus, ASFV) ZgH A2Zul#(CD45, CD163,
CD203a, CD16, CD14)9t A#s Ao& d#{A Qlrt.
SEAIRE, @A =A] CD459] EAE2AIQARE 84
2A T-A|Z} B-AlZ FAFEA w7l Asdgy =
A8 or 35/ 9A B5 28)75d A
ZEHE A9 dHA YA gk & AFA e gF
HolZ| A S QlAIgE &4 T-AlRojA wo] ==
2] CD45RO @@ Fx HH(ECD modell, PTP
model2)25H 751} JHH o AWES] Y= AlE
QY] LxAY, AEAY 24 QAR aA &
|AY 75 EE] Z(active site®] 7|2} ZolE ZA 5t



T-A=

]

T F8A w7l AdeAg 2EAZA HA CD45RO +254

= KNRY motif, PTP-signature motif), &Y &
7 A A AFEA A CD459] 71d T-AlE 3
DA -CD3¢ ARE(CD247)9] ITAM-1 HEpo|=
(REEpYDV) A8/3°] o3t 22 insightsE A5
o}, o]&gt =] CD45RO ©Hd -z 7|5t 7| sdxt
B mCD45RNAY] Al 4, 5, 69 Aed AZeo]
Aol 2 67§ CD45 isoforms @y} Aw7te] 7HeA
9] Ao HHPER Hgd Aot 7]. A& &
QIZt  CD459]  A&4o)lA  transitionally  silent
polymorphism, C77GE CD45ROE A9 AT 4=
o, thig AH3kg, AVHAGT, A3k, &
AZTA A RAFF, FFEA dRRILF, HIV
ol gt A<4/gdo] F7IRl. olet BHfE, All6olA
A138GE= exon skipping& AF=5t] CD45R09] &
Zo| Z71et= ©l, BE 1M, A7 A Zgtel] o
= B s e 2108 9eiA Ik mCD45RNA
9] Aeiy AZejolo] tigt F83t factor?l hnRNPLL
(heterogeneous ribonucleoprotein)¥} PSK(polypyridine
tract binding protein-associated splicing factor)[49-50]
T CD459] thigt 9x3Rl 752 ERAE AT ol
ZF d#%l CD450] 9Jgt T-AZ9} B-AlZAA gdeg
A wi7f MG 24 o]Qol|k, THA NEEFT, &
S, AN, FAGAIE, HTEA|E)lA MyD8S
(myeloid differentiation primary response 88)-2
&4 /92y 7134 24d[51]5k 7Ie2 WS- SHE
o} CD45& R ET} Hiolg A9 R ufriQlAl4
84 Toll-like receptor(TLR1-TLR10, CD281-CD290)°ll
Al TLR2(CD282)%+ TLRI(CD289)9] MyD88-2}E4]
718 vBl&gdstele] [FN-g8 ZEE FFAIETS]
Hu)E  AAISAEE, TLR3(CD283)2} TLR4(CD284)
MyD88-H||&4 7|2Z &/d3tslo] IFN-f=HIE 5
7¥etet. &%, 2] CD45RO F2EHZHE RNAHLO]
2]~of gt TLR3, TLR7/8 (CD287/CD288), TLR9S]
MyD88-2J&4/u]o&d 7|&2da gHlolg|A /it
of tigt A5 XY & Zoft}. T Yo, =R Jok
W CD450 &Ask=e 444 ©3/(polymorphic
variants), 58 24 otv|=AHHO|(nSNP)2} HEo] 2
2(PCV2, ASFV5) g tigt A4 = AJA, |
Fg B A Yot A= o el v A
ojt}. &3, CD459] 71AT A} fARE BHHA| o]
o bt FEE 2= wIdRE THEHLS] JMIEM
(knowledge- based virtual screening in silico)oll=
2838t 7ok

1o a2
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