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Shpe] el A, B owme, FU-AF wMAL Axs] A A AR 7PE =AL GEsEE G A
i oole] WMol §RE ATV sl ANFHAIA, 37 FA-AF wwae, BAst A 295
AR TRa W/EE AR TRB 7MW Erjele Egehs TR /b EWele Tgad.
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) » , T : 5
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ohie 84Sl s AWAS) A SA80] sl SAE AN, ) AR fadas o
s B FAAEN AADE FAS; BAE 54 AAFEAA, B mhSs Y BHE 5 vk
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AFE ALEE 7] st J dgko] st =2 A obd), o371, TCRB 7+
AE w922 TRB 7HA F-dxF ol a8 oz BrlgEn, mfg-2 AdLe #H4 Vs
M 71E2 FAIET. MAIDS WY E gigAdzk 1D HeE ou|git}. TRBV E&
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| 913t Aol st Zafolal, &= 8bi 14V +8S AAE w92 TCRB TrﬂZ}JrOﬂ skl A

171 919

# Aepl R waleld, ¥ 8e 2 W 147 RAL TRE AAAMDA HUR F Lo FAGDE AU
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Sk P2 (A2 A sid, & 39] MAID 1767 %= AbEstE TCRa whe-22), shbe] {2 skvte] abF mh-
2 VB BAS 493 AN TRE AR et B ™A npoA(A1 8k 9, = 79 MAID 1545), &
o] A R oshe] sk vk VB 2AES 2t A

A AE TCRE A el s AT delaL 14719 Apsh
VB, 2709 At DB B 14709 At B BAS EFSHE mRe2(A2 sHF dd, & 79 MAID 1716 E= Abg
st TCRB wh§-22) 2 (7] 2709 vk VB £4E A9e) TCRa ¢k TR FAAF 24 & vl disf &
Fadgdela Wl TCRa ARl 8718 Al Va B 61709 A Ja 4 2 Uil TCRE F-d Az el
A 14709 AbgE VB, 2709] Al DR 2 14709 At TR EAES X gl vk (MAID 1767/1716 e AMEE)
H TCRa/B wk$2)olld (D3 IA=Z e v A ol thdk fEAQ FACS 4 FlaEae] Tao|t)
(714, Y5 AEFolal, XFL At FF Froln Yz "k U D3+ T AEY HES

ERAT).

=102 F-04(Y=F) 2 F-D8(XF) AN Ae)et F-D44(YF) = F-(D25(XF) FA (B Aed)=
A WT, s 9E AFEEE TR a (1767 HO; hTCRa), @A Argrshe TCRB (1716 HO; hTCRB) % &%
A&

H

st Aterstd TCRa /B vH$-2~(1716 HO 1767 HO; hTCRa/B)RHEIQ] vk~ FH A g2 el FACS &
adEe|th, A dld ] FACS %2 o5 A4 (N), o5 ¥4((DP), (D4 T 43(Ch4 SP) % (D8 T ¢
J(SP (D8) T NIZE T 4= A &}, S5 Fde] FACS 52 T AX 2d 5et o] 24 T A2 2
A (DN, DN2, DN3 2 DN4)E 83 4= A b, 1716 2 1767 %= 3 @ 7oA ele] = upel 228 NAID
HEE onlgir),

~ O

X 112 WT, hTCRa (1767 HO), hTCRB(1716 HO) ¥+ hTCRa /B (1716 HO 1767 HO) wh$-2=(n=4)9] F A DN,

DP, CD4 SP, and CD SP T AlXo] B (AR wy) 2 Ay (3% vu)= Jedd
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of tiek ZA) HAle] 7123 @ MFEe] BAS vehla, F3F Y-S d-h4(VE) T - CD8(X%) A
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9) B (5 ) T AXF/H4(YF)E EAS Zlojt.

14%= WT, hTCRa (1767 HO), hTCRB (1716 HO) T+ hTCRa /B (1716 HO 1767 HO) whH$-22(n=4)2] (D4+(’3H- I
Fj_) T+ CD8+(°]"T‘ ‘LHL—]) T /\1]4_-4 Tﬂal\,ey Tcm ﬁ eff/em H]»—‘—T/H]X}(ij)% E}\]ﬂ_ Zio]];}-
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of o3 A4gF)S okt xolvt. dHolHE HAT £D(n=4rtE]e] wlg-2~/1F)E BA L.
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T 178 WD wh9-22, AA4E TCRa FaAstel] et 353 vh-22(TCRA AV), 2709 Abgh V 24 2 61719
Al ] RS 23ste A48 T(Ra FAAE 34 m$-2<(TCRA 2 hV, % 39] MAID 1626), 874
ARV 2 6170 A T BAS Eslele AAE TRa F8xF ] didt 5 1A -2 (TCRA 8
, & 39 MAID 1767) % 2370¢] A V 24 2 6171 At ] RHS E¥ekE AdE TCRa Fdzkstel d
/3 Wh§-2=(TCRA 23 hV, %= 39| MAID 1979)0lA #-(D3 A= e v AE(714, YH2 A
S Hit g3 AEola, AlEx v HES Huk ) D3+ T Alxe] WEE yepdthel dig o
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1841, = A5 ddS F-CD4(YH) T I-D8(XFH) FAR 2w W whg-2~ e 2379 Ay Vv 24
9 61709 Atk ] 2HS X3eteE AT hTRa wh9-22(1979 HO)ZHE £53F §49 (D3+ T AlZe o
3 IEA QD FACS #Aola, HF st g F-(DM4(YFH) T &-CD25(XF) = AAE WT Hi= 1979 vpg-2
2REH 58 DN T AXEd thdk FACS ®Aola, 9= sd2 WT T 1979 HO wh$-2=(n=4)°l4] DN, DP, (D4
SP TEE (D8 Pl FA AE HA

= 1904, #5 A2 F-0D19 E= F-0D3 FA= ZHAE WD £ 1979 HO vh-225E o] v gt o
g oAl FACS #Ajelal, 5 sE2 D3+ WI % 1979 HO vhe-2=(n=4) 2% $5¢ HAE wg AEQ
F)of g zelrt.

Wy A7 Hek FAF g

49

Wouge AsE T A £8AS BEsE G40 WP WY BB, 4B 5, AR, o2 59, 0
$o EE GES ATIY. B IPS TH ANDHA G T AL S8 P FAAAE BHAZ AL
EFSE FA4 AFE VA B B@ otk EF, B o0ye o mgshs woh, A R 24, of
o Az W W ole) A WWS ATV 9e) FolHA gerhd, B AgE BE §o] R ojFE 1
gof mi ol 7} AbER BUOERE Wk GAHA gAY gusARE & 1 g0 % o T FYANA
g5 e e

BEH ofrlwdr UAlE AWely] 8 ASE gof "WEA'CR, FA et JA(dE 59, A wi
AFE 2 SH R IFS e O ol @l @ ohulmite] tlAlS Tawh mER ofn|wal
QAL FFAoEE Ade MINA REH AL GBI FFACEIS WEHE EUFOoEA T
FE Ak AuHoR, wEA ohulmit YA @M BHs /%A 44, ¢ SW, MHC EAo] o
A AAE BMAS AR T ALY FUe Adson WA gtk AR set 4Ae 2 5
A2 e ohulmAt 1§ i Feldl, Gehd, W, FA L ol ARAN 2o AWE H4; Ad 2 Ede
Uk ge AME-stolESa 4 ojxviebnl W FREHI ge olu|E-gi S5 AU, golwal
9 OEYERG e WHE ZA G4, oh2ru @ F2EEs g U4 FH; okadEEN B FTEY
e A E4; R AZH R dEeds B F-FF FHE ZFUT. BEAY opuld oAl 1F
e, W, WY/FA/CIAFA, AdLehd/eel 2 A, eA/ckE Y, dekl/ Y, ZTE o] E/okxst
2HolE, ¥ ohistelr/FREUS EFFT A AAGEA, Lol Agol ols] T TAlFE:

Gonnet et al., (1992) Exhaustive Matching of the Entire Protein Sequence Database, Science 256: 1443-
4510l 7HAlEl RAM250 Z1-9-%=(log likelihood) WIEZ oA A & Zte RHEZA ofuiil tiAfo] o] Fof
Aok, A5 AAHEAA, 7] A2 RAM250 2-9% mEY s ]S4 #hS ZE dvhs BEH g

o]t}

Wb, B oame 2o AAE opuiit AN REH ofmwal Al Eabehis
B EAetolm(W/m: AgtslE RS 2 TRy EHeolm)s Bdste fa2 wyw
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QA 2ol AR AFESE TRa 2 TRE Eelfetel =g dastebs B4 7)o F78ke, fad 2

o HHR 3, o WE B o) Zelgeolns gastd ¢ ok mebd, 2ol ANE Aletshd

Lot =g FEsehe FEeUotes A Awel TS fAA WY -A BEe F15)
A 3

w
z = w2
B oge S el HHR s B ANE AT gold w2u ekl AU Awel Fdshe

4z op 12
o B

=2
2
oift
e
ox

onnet FAF WlEZ 2~ (MacVector™ 10.0.2, MacVector Inc., 2008)& Al&3&te] AAHUE. Ad

sto] HlalEE AE dole 5A Add A9k, ZE AAFHA, Y2 N-drhelA

A Qs dide] MEs vugosa AgddErt. ZF AAFHeNA, Fld AR/ H-ARE AES AL

g AgH vwdg o, F)elet Abg/Hl-AbgE A o] AR BE(H]-AbgE Fato] old) S Al Mg 7|t Abgd
o)

o ~—

offf o o > X

P
(L= A
e ox o

A4, o 59, TS Ei ol A3t wAste] AgHE Fol "HEA" Ex o, A

How APstu vud v, FFeeetls Ei obuwile] o 754 o], rFdlLrtls Ei ofulwite] of

80% ©]7, FrEUlLEel= = ofw|ike] oF 90% A 95% o, dlE &Y, wEHLEo|=E E= ofviihe

oF 076 xIh BAR 279 NG oviddh. FAAE Ao FA4 BA% B, BAS Ao Wy

DNA M3} 4EHQ) obeh(Z, 354 of(honology arm)")E T30k sh; webd, Y Azl £7
J

o =
o A8 EAE R D Aol A AT F 92 olsF Aolh,
gol "aE ke Aol 2
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AEsty &8 fAets dids oneitt, oS 59, 2 el AR AA A, WA FrIAF el A
o] A (WSl B-AbE TCRa, TCRB, TCRS6 H/%:E TRy 7HA FARAFANALY thA) oz 3], 7154 Wl
g TS BASHA Kok FrARr G

2ol AgHE TR F3AF(dE EW, T(Ra F3AF Ex= TRE FAAEH &, AvigE A 282 V(D) A
A, AdMA, Ad, B8 Ad 2 o] A &= HUIR, 24 99 ) T A DN ALRIEE 5)&
E3e AA TR & 99e E38te] TR 4E 9GS £33 Alw DNAE 9w|gth. TCR 7P {-4AH (4
& 5¥, TRa 7M1 FHA3 == TRE 7HA Az @, TR 7B 99 BT F9)S E2§sHARE
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A RS Alsol Eeet

HEA(MAC; vl§-Z=ollA) = A ME G- &9 (Human Leukocyte Antigen: HLA; A}
AA MAEL] TGS A2 Y AAVEY dIEZet Ajteitt. T AXE T

A(TCR) FFAE 3l olF AFIEZ} AFet. T AE F8AE o 2 B 4,

A FEY HE o T

QA 14 9]) «a
3 A0

93] 7 gD B fAAE el 9

2 o)A o3 zolth. a A= AA 5 FANPHS wat

FAA4Z ol A sk Qo] ola] EsE, B e
A5 sk qee] ols) erasEh. T Alxel

L

b T Al E Y A*% v & TCRE zrar ¢ltl. TCRZ (CD8+ T A Zol] AAE}E)

FoRA FEAEE % 1o mAGTRlE B 3o TR
|55 A A9E e, A s A A9E

A(]), 2 TCRB 2 TCRB §NAE tAd (D)
TCRa 7H FEzERE AlvEste] A E TRa = VI &

§‘r51ﬂ, TCRE 7MH Fdzz= Awjdste] A4d% TCRE = VDJ

2% AL EW v WA Sqow s 9 Jle we v
:; I

oS ® 1o yEhdck. TCRB 7t

Q
3lo] DN4 @A H¢F F4sE Wb, TCRa 7P F-AA#+= DP
] o}, TCRB AR Aude] g5 & AXE dE o 9

pTa st 37 AE :HelA TCRB

B[ 2% Janeway's Immunobiology, Chapter 7].

x 1

FAAM T AES 2 &

Wg 9 DN1 DN2 DN3 DN4 DP SP
e CDA44+/CD25- | CD44+/CD25+ | CD44™"/CD25+ | CD44-] | CD4+/CD8+ | CDa+
CD25- or
CD8+
nA S D4+ 2 D8+ T Al F4& vebA T2 F2A 7B (8 59, o R Sorted, 52 ¥d
of =EF 3 FAFE o] FEo| o5te] WA g AU T AE(Ty), dE €W, AESA T AE, T
ANE, Ty17 HE, Tyl AXE, T2 AE Fo2 F3sc. 79 olF, by T AxE 719 T HAEEA
A&, FA 719 ME(T,) e 237 719 T AE(T,) 24 EFEcH 32 Sallusto et al., (1999) Two

subsets of memory T lymphocytes with distinct homing potentials and effector functions, Nature 401:
708-12; % Mackay, (1999) Dual personality of memory T cells, Nature 401: 659-660]. Sallusto @ T=

Sl elahul, 27 79 ol F,

5 £
HelE 29, MAE T AT

TC
)

Tew AIEE

(g CDE2LE =

Ten AIZE

w37

7

&) ellA

o2 AotEArt. BE 7|19 T AlEE (D459 CD45R0 ©]
HA3h), T, T2 FZA 7|3 2 = 4do Ags)

UHE EE T AEE CDe2LS Edsitl.  CD45R0°]

N5e e wz 24004 F9-15 719 T Axe] Folshi

TN Az EI T AER B 5 e 2R 9=A A

2 (CCR7+9] WES EX o7 s}, waElba], Tz
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BE 71 T AlXE tg9 dolst Alx i vlA, o E €9, (DUE Td3E o=z X g, T Al
FA ZFE AE ZE A gk Q.oFS F3[Janeway's Immunobiology, Chapter Joll iA1= o] T},

TCR 7k =vle & AAeA] F2 7|58k vd, 88 T AMxe] FE¥Y ofyel, TCRe i

4‘12} 7]%% Azt de TR F&A HFA= st o149 o« 2 B, B
2 7be] #Ab= D3y, (D36 B (D3 e %k ofel, 1 3 HHo
FA(T 1)E Ehs}. TCRB ZHHHOﬂJ A5olA, MEZF TRB/pTa s AT o, olggr A+ (pre)-TCR
o] D3z A EAsT. AE TWHAAS] T(Ra (e pTa)v T ZdlolA 2719 7]
o|]F b= (D3y e olHoldAlE Ak, v& shve 24z A s S8 L1 E
T TRE = Fs =delA F7ke] 9714 71E 7FAM, o= (D36 & olHelFqAE sk A
o2 oA [FZ: Kuhns et al., (2006) Deconstructing the Form and Function of the TCR/CD3 Complex,
Immunity 24: 133-139; Wucherpfennig et al., (2009) Structural Biology of the T-cell Receptor: Insights
into Receptor Assembly, Ligand Recognition, and Initiation of Signaling, Cold Spring Harb. Perspect.
Biol. 2:a005140]. TCRa B ©o]&o]&Al (D3y e, (D36 e F T 1E ¥t ZHHE HEFA= T AX A
of BdEY. TaE mHedMe S Ve AZAS HAA Y] 9 FE SAFAEAM IS s
o= AotE o, ol (D3 MEFR FAste] TCR &7} Rl fA1=Ha BE &) 43Hs Aoz o
A2 Call and Wucherpfennig, (2005) The T Cell Receptor: Critical Role of the Membrane
Environment in Receptor Assembly and Function, Annu. Rev. Immunol. 23: 101-125].

=

2949 EA (D3 2 T e AMaHG S48 222 ZoAZ] TCRa B o]Zo]FA(EE= TCRy & o]do|7t
ANEA TR AzAGE 93 RS Assrt. D3 A= shue] We 84 gol247 &4d3 HEZ
(Immune-Receptor-Tyrosine-based-Activation-Motif: ITAM)E Ztx Q& whH, ZF T = 3719 FE ITAMS
EEg. ITAMS #& Z1uAlel o3 Q4kstE 4 = Elel24 & kv, webs, Z=HE TCR-CD3
3= 10709 ITAM REIZE sh{-3tcb[ 2. Love and Hayes, (2010) ITAM-Mediated Signaling by the T-
Cell Antigen Receptor, Cold Spring Harb. Perspect. Biol. 2:e002485]. TCR ] ©]%, ITAM RE|Z & Src
AE Bol24l ZIuAl, Lek 2 Fynol 93] <IbstE™, Aodd sfzAlol=s 7H"]3}¢1 Ras 243, Z#
olF, A" AE=EZA AME 2 AAF Q1A EstE Fdetal, BF TFH0E T AX =2 2 a9

)

28-S Frdt A Janeway‘s Immunobiology, 7" Ed., Murphy et al. eds., Garland Science, 2008; °©]&
o

F7hZ, TRE 95 2 AER EWe vEZceol 18 L ol FEAL FEd GBS S oz 47
Hel, AAR Ad e N-dw dde TR wAE 4 AlEe] EAGTH AR Shani et al., (2009)
Incomplete T-cell receptor—3 peptides target the mitochondrion and induce apoptosis, Blood 113: 3530-
1], W, Bee] Fod /%S TR BW Qo (zhE ANFEA, AL FRER ol uwE 2 A
¥4 =ude 3l os) AlTE™, z2tE AAFEAA, olHd e §7xE ol LHs= AEEtd
TR = G4 waE v-Alg 52 AAT v wejEolof ),

2]
i=|

AER T AE FEA ALel BF FA% =Y vheas Gl FAse] Qck. B ww@e A A
b melel @ ow-ARHElE BW, vhes ER UE) BW 999 gt T AZE Edet 52 Zed
of, Auste] ALY T AL A JPA Erlle GESHE A AL YA F de ANGSA 2e A

A=} b |
T owe AetE T A bE $AAE Tase fAd W39 e-AR
sW, dE P vhgr)e] B Rolrh, B owye E AR
2 =

g A F Qe H-AN FE(E BW, AAR, CdE F2)S Awstar, webd 2 oI
< BAste o] whgste] AHE Al 7bd muQlE zke TRS TEstal HAste ] o EMe] A
ot Hl-Abg FES At 45 AAFEA, 2 dE2 APCOl ofsf AAHE S EISHAIRE o]
FgHA Be 4F FLG ST 5 e uYd T AE A dEELE s VA SES AT
o}

shupel AAFEA A, B
A% Bg N FEAE b
A e Al IR bW 9] BAe v vkl ® 5W, AR B&

TRB, TRE /R TRy AP FAAEDAA WA M- TR Y 2o} e aAat. shiel A4
FelolA, AMAEA e A TR 7HA FAAE Qg H-AR TR M fARE oAs,

N
-
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EorhE AAEd A, B uhge AudEA e Abg TR 7h ogoﬂ BANVDIT £)E Aol T F
A RFE H-AN SE(E EW, AAF, dF ¥, HE 2 uhea)S ATste AR, 7] Ands
A e AF TR 7HH 99 242 Hl-AF TR B9 99 {32 A el 25 7bsstA dAs o] Abgshe TCR
FAARE fFEstar, A7) AbgskE TR FARE 7] Ui vl-ARE TR fr72ks o] 9] 9] th& Alwe] &
Aol EAset,  webd, el AA e, B g wEk vl-Ab TR B 99 M I 2ErhssH
Ao = AuIIE A 2 AFE TR 7P G BHSE E¥ss do|fiAE £ddts v-AlY SE(AE
€W, AAF, 98 89, dE % v$2)S AT,
shipel kAol A, ool fdx MEE v-Alg FES H-ARRHCE BW, AXF, dE 29, gE 9 n
9-22) TCR B¥ fAxF #4& fX3dA AR TR 7FH 99 B8 Aol g3t 2% AAF e o)A
B3 9g9e TCRY e =9l 2 Axd mels x@eth. weba], 2w 72hE AAFHA, 7] &
Az A v-Alg F22 WA Bl-Abg TR 9 =ddl 2 Axd ngE FAEY. g8 AA g
A, Bl-ARE FEE Bl-ARE Bl-UIlA TCR B A AE, dE 59, 8l-AR H-UilA TCR 9HE =)
Sl

H
2 AxF mEls ettt Avle] yveRd upel o], TCRe W F9e FU-HE T Ax 243
2 T A2e] Z+% v]-AFE A (anchor)
Hel Az WEE v-A FES Wil
A Hl-AE 7] e ASHY BA o2 59W, (D3 EA(GE W, D3y, D3§ = CD3e), ¢4, Lek,
Fyn, ZAP-70 & T8k 58S FA8he Abgstd T AlX 845 L@@k TR S5 745 e

A HE2 933 Janeway's Immunobiologyloll 7HAIEo] QAX|RE, oo dAH A= =t FgH, Ao
E YA mkgs ARSI ZH g9 diA E ek~ BE¥ TRl fXol e Ziii WA=
4 B AE e 9 AN F2 A" B3-S JeRlE VELOCIMINE® vH$-229F f-AFSHAl, shube] oA, 2
o] v-Alg $ES AA T AE 22 2 T AX 231 348 Yephig.,

o =,

SaA QAsol AR TRa FAAHNE FUB, el ANFAAA, B AT T

A7) W WA TRa FAAR olslel ThE Aol RN EART. E the ANReelA,
Al TRa 7hd el BAE ULy WAl TRa 29 Fele §A8EA g -
A} TRa 7 A& WAV sl AAREAA, 31 ARIAA B A
A= U4 WA TRa 7P SRS gART. Q% AAGHAA, 37 FEe U4 n-Ad TRE
Qe W BW QY FA4 NG fARG. wed, 47 BERE e AR/H-AR(E, A IR

te AAgHeA, ® e A ek Ak TRE JPE o BAS Akol Eget w-Ald 5Eg

ABSHE AL, W] ANLEA S A TRE AW G RAE WAL TRE EW G fild Aol

AEAsE Aol ARBE IRE FARAE gk, shtkel ANFeelA, 37 AusE TRE F4
EREE)

A A7) WA W-AlgE TRE FARE olslel the kel FedA EA@T. E te 44Y
47) AMEEA e AR TRE P e BAe WA vl-AkgH RE W 99e S-S ud b
A TRB b o} R gA@T. sihel AAFHelA, 47] AMARA e A TRE 7hA A%
A= QA WA TRE 7P FARARE gART. Q% AAGHAA, 37 FEe U4 1-AE TRa
W e 2 B g SAR ALS FAB webd, 7] FRE ek Ad/u-ARHE, A TR
B A W WA TRa A8 EFSE TRS HADT

AR Holx ANFHelN, B WP (a) WA H-AR(AE EW, HAF, A8 BW, vhx Ei dE)
Ra 9 424 Aol FE7bsetA @dsel g, sht olgel Al Va ¥4 2 sht olgel A Ja

BAe Eget AMLHA e T A FEATR a 7hA FAAF, 9/EE (b) WP H-ARR e
W, AR, oF BW, hgs EE UE) TRE BW FA% Dl AEAFeA Adsel g, sht ol
Aol A VB B, St oldel Algk DB A L sh olge] Abg Jp BAS TS AMEEA gk
TRE 7HA FARARE Axol T 04 AGR WA FREST BW, AAF, 4% 59, n9s ®
= oUE)e AFE

woagel A AAFHelA, 7] ANEEA e g EE ALSE TR 7 FA48(6E 59, TRa
S/ TRE P SAARE A7) WA BECIE SU, AAF, A48 B0, okgs e de)s) 42
AE ARl £FSlo) Ak, AF AAGAAM, ANLIA L A TR V) BAGE 9, Vot Ja
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W/ VBS DBSE IR A6l SI% TR V(D)J #8e] thAle eIy u-Ahgh TR 7B faRbae] EAshe
o, 371 AR VSh T R/EE ek DSF T RAE Hl-A TR B¥ Qe FARel AEss ddsel vk,

woage] AR ANFHelA, A7 AR FEE 27hue] AR e A E: ARHE TRa AW
FAAS R/EE 2745 ARSI Fe AR e A TRE A FAAHE TFAT g,

U SRS AN FE AR EE AR TWRash TR AL FAAS B9l Shf o el
S EFRPHeIT. B odwe] 9% ANFHAA, 37 0-A BEe b AdsA @e A E

Fel rlr = 02;

S/EE 1749 €] ZHHH"ﬂﬂxl G2 Abe e Abgrstd TRB 7P fAxEE
Stk webA, A7) Bl-AR FE2 A EE A &2 A == AbEshE T(Ra 9k TCRB 7B 2k ?-4

shubel AN, A b 9o RS 59, g Ve B8 2 Ja BAE TS AdEA ¢
& TRa 78 FAARE WA Aol AAstel 4] Abg Jba 99 RAe ggatt v-AlR sba 9
2AE oA, shbel AAeelN, A bW g BAS Tt AMEsA B TRa M FAA4
A= 9 TR b A R shie] g1, WY oA Vo B8 D o $ae A
gslo] ANAE Va/Ta 4GS FYT & Avh. mebAl, shtbel gl 37 AMEsA Fe CRa 7hE
A5 Fo 4] A% Vo B2 % o BAE ANASI) ANAE A Vasla AAE HE S At

FAbebAl, skl AAEElA, Al bd 9o RA(E SW, A VB, DB, 2 IB A wysE A
M)A e TRB 7P FAASE W-AE sl A5e] 37 Ag 7 & s

1o gAgt shtel AAFEAA, A b o9 BAe Tass AuEEA 2e IRE 7
¥ oRAARE WY TRE MW A4S BART.  shlel P, WA w-AR VB, DB, % IB
A AT ANLA VB/OR/IE ALE BYE £ G oA, sl FgelA, ) A
oF

2

g TCRB 7P a4z g2 7] A VB, DB, R JB A2 Aujds o] Aujd= Atk VB/DB/IB A

= 3 S XFske AMgEA & TCRa B TRE 7 frdztzte= 22

A4 TCRa #H TRB 7HH FAAzE dhAlgeh. sk DA e, WG v-At Va 24 2 Ja
< A AuEdE Va/la AMES AT 5 glem, A vl-AsE VB, DB, B IR #d2 Al
itk weEbAd, s FelM, 7] AmEE A 2 TR a
AR T 7] A Va 24 B T 282 Audse] A A Va/Ja AES T 5 3
, 37 A E A e TRB 7P Az 5o 7] A VB, DB, B TR wES Ajds o] Al
AL VB/DB/IB MEs B4E & A

A5 AAGHAAM, AFEEHE TRa B/5= TRB AR (A S A &2 TC(Ra B/ TRB
AxE T E Lok v-AN TS YA MISARE T(Ra BU/5E TRB 7P fAAEE
o skl AAFECIA, 7] WA HI-ARE TCRa B/E= TRB 7HE A3 W-71s4d =k
stupe] A Gl A, AR 2k FAAE, CdE =W, dadAEeIv(dE
=W, 7P FAAEe] dost A MES B g ALl diste] o mjdolojA Oi ek Aufd= Adxt
sith). skl AAGEelA, 371 AFEshE TRa BU/E
TCRB 74 %dz}ﬁgrE QI MI-AReR TCRa B/H+= TRB 7MW fradabatel Uil ml-Alsh T(Ra R/H=
TCRB W Azt Abelell 1A 4= it

fojo X o M o iR
ﬂr&iﬂmﬁ

o X Nk
o m
} i
Jo o
2 1o

A 2 w2 TCR fFrAxkate] V2 J Z2/E= V, D, 2 J
www. imgt .orgol| Al o] €713 IMGT dlolE{ o] ~E Al&3sle] 3ol
o

ik 1.5W7Fg7]0)ar, & 10070¢] Va 2 60719 Ja ¥4E& EIH = 2 FF). *}ﬂ TCR a 7} =2k
= W= 17k 7]olar, & 5470 Va 2 61719 Ja +3E X283, olF 45709 Va 2 50719 Ja & 7%
A4l Aoz "ozt g WAEA guEudl, E YANE F& AFE A VD) - S V(D)J &
Aol FAFE 9u|git. £ ‘ﬂa‘m-‘ﬂ 3fito éklﬁéﬂﬁw, 7] A wEE v-AE sE(AE BYH, AA

)8 St ol A Va ® S oyl A Ja RAE EpEd. S

i, dE B9, v B
AAIFEH A, 7] bl-AL %%8 1, 2,3, 4, 5,6, 7,8,9, 10, 15, 20, 23, 25, 30, 35, 40, 45, 48, 50
wE 547 10}4 At Va 4S8 23sts AMgstE TCRa FAAEE Eghsith, A5 AAFE A, A7

Ab2ale TCRa FAAFE 2, 8, 23, 35, 48 T 54709 Al Va &S @3t wabs, 93 A
oA, A7) H-AlE BE =9 Ay AEstE T(Ra A= AFE Vaeol 5%, 10%, 15%, 20%, 25%, 30%,
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35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% 99% Hi= 100%E LT3}
AL, AN AAFECAM, ol AFE Va el oF 26, ©F 3%, °F 15%, °F 65%, °F 90% HEi= 100%E g 4 ik

shubel AAFEAA, 7] v
AFE)O A% A A4
9 AFE)Y N A A

AAGENA, 7] wl-Ars
[e=]

T
>~
-

FES A Vad0 WA Vadl(Va BHL "TRAV" i "TCRAV'Z2&= HESH
DNA &3 2 61709 A1et Ja Bd(Ja B4 "TRAJ" T& "T(RAJ'EE
et DNA 98-S E3ste AlEatE TCRa F3A#E £ttt el
Abel TRAV35 WiA] TRAV419] <17 A}k A d& Egsls DNA @ 2 61719
3= DNA ©H S 288 AE3lE T(Ra FAARES 283, dve] A
Abe TRAV22 WA TRAV4A1S] QIH At A& Egste= DNA @+ 2 61709
}al= DNA @S ¥338l= AlE3ld TCRa FAAFHE E33th, sl A
Fefol A, A7) H-AlE FES A}ek TRAVIS-2 WA TRAV4A1S] 914 Al M ES ¥3sl= DNA v 2 61719
AP TRATS] 1 A AES X338k DNA @S Z2dshs AMEstd T(Ra FAARE 28s. shve] A
Hejo A, A7) vl-Alg 52 Al TRAV6 W1*] TRAVA1S] 2 6170 Alek TRAJS] Q1A Al AgS x3sle
DNA ©h& xgele Abgstel TCRa FHARE x3hect. shube] AAF"olA, 7] vl-Atg 852 AMg
TRAVI-1 WA] TRAV41S] R 6171¢] Abgh TRAJS] Q1A Al M ES EFste= DNA S xghate Abgstsl TCRa
FRAARE 2Fet. ZhF AAHE A, AFE TCRa 71 99 BH9 A A AES X
2 E3 A 54 9, Al JHHE, dEFSHorA F9, = &
S golatA 3] el AU vE E9E 33T, 4F AAFHA, o) F7 Y
A ZhE FARe A s Ads(dE B, A, ~2EFeld 5)E Bk et

tilo

1R b
0 ol

rlr

4 Mo o g
rlo »

NIO Olﬂ
ok
O
ol

o
Bofo F

Off
ol

et

st

2k
Gl A, 71 v-Ate &
£l
K

ool

of

¢

i

i

ahutel AAFHelA, A7) AdshE TRa §AARE 6709 AR Ja B2 EE ARF Ja 2A9 10082 ¥
Fath. 54 AAFHelA, AREE CRa FHAASE 89 Agh Vo B4 2 6109 Ag Jo BAS X3
Sa, e 54 AAFHA, ARE TRa FAARE 2349 A Ve 28 2 609 A Ja 24
2 ETPBh ® 0 54 AAFHelA, 7] AdehE TRa AR AG Ve B4 2 Jo 2A9 94
@ ANED, 5 o FAGRA O3 GEE RE AF M 0 99 FAA BE, = 5009 A Va ¥
6IHe] Ab Jo RS TgAch. ZF ANFERIA, 47] v-A FRES Ra FAASANA oW el

2,
e
>
>
o
<
o
H
e
—
o M

uhg-22 TCRB 7F frdaat= oier 0.6m7kd71elar, & 33709 VB, 270 DB % 1470 JB wd& EFTH
% 6 Fx). A% TRB 7HA FAARE di=F 0.69719 71012, & 67702 VB, 2709 DB &
45 xgheith. 2 d o] shubo] AAIFE A, A7) A W E v-AE SE(dE EW, AAF,
=W, wh-2 s E)S skt oo Ak VB, sk o)) A DB R Bk o de] Akt IR EAdE X
sk, eube] AAFEEA, A7) v-AtE 5= 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 15, 20, 23, 25, 30, 35,
40, 45, 48, 50, 55, 60 Hi= 6771 olate] Atgk VB HHS 3ok AbEstE TRE FdA#E £33
B AXGE A, A7) AFEEE TRE F-AAFE 8, 14, 40, 66 =& 67709 AlY vV BHS %33
2hA AR AAFEA A, 7] H-ANE SE o 47] AbEEE TRE FHAbEE A VB O] 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% 99% L=
100%5 Egsta, A5 AAFe oM, o= At Vo] oF 20%, °F 60%, °F 15%, <F 98% L= 100%S EF
AT

shite] AAEE oA, A7) H-Abg FES Abg VE18 WA VE29-1(VE A4S "TRBV" Wi "TCRBV'® %= 3
Ao A A MdS @S DNA @S Xdshe AFEshE TRE FAAaE 2ot shuhe] A
Fejel A, 7] Hl-Abg EE-E AR TRBVIS WA TRBV29-19] 14 At A A& 2@ahe DNA @3, A DB1-
JBL(H, At DBIJBI-1-JB1-6 &) <A Abe MAS Eesh= EXke] DNA o, B AR
DB2-JB2(5, Abs DB2-7B2-1-JB2-7 4)o] A Abgt MAS Eehshis B DNA ©¥& ¥gshs Abg
st TRB fAAztE 2t shupe] AAFECA, 7] v-AbeE & A TRBV6-5 WA TRBV29-19]
A A AdE E3ehs DNA @9, AR DBI-TB (S, A DBI-JBI-1-TB1-6 w3)e] 1A At AEs

REA

o

14

Eeele M= DNA 9, 2 AR DR2-JB2(5, AFE DBR2-JB2-1-JB2-7 B9 X AN AEs Edhs)
v xS DNA 9SS X3t Abgstd TRB FdxxE sttt el AAFE A, 47 v-A &
&2 AbgF TRBV1 WiA] TRBV29-19] 1A A M DS xehsli= DNA ©, A1 DR1-JR 19 A AF IS ¥
§hah= Mme] DNA W, B AR DR2-JB29] A A AES EFstE HES DNA dHS EFete Abgst
® TCRB FHAE 23Hch. shhe] AAAF oA, 7] Bl-Abe 52 AbgE TRBV1 WA] TRBV29-19] <14
Abeh A ES EFShE DNA W, AR DR1-TB 19 Q1A At A9S E3hehs M=o DNA v, Al DB2-J B
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29 914 A MGS TS M=o DN WA, D AL TRBVI0Y NS TP WEe] DN HHS £F
% 2de) Qi Abg A4

_>|4_,
[y
il
e
i
<
i)
N
of\
i
>
| ofh
fuj
>
x
>~
>,
o
)—]
o
=3
™
N
N
rE
o2
o o o O

she] AAI Ol A, 7] AbgslE TCRB FrdAksbs 14719 AR 3]

o] AbE DB WA T AN B BEC] 100%E EEh. & g2 AA g, 7] Al
Az s ol e] Altgh VB @, oE B9, 14709 A Vp BE 2

s, 54 AA el A, AlEstE T(RB FdA3b= 14719 Al VB

At TR BAES It v 54 AAPHelA, A7) AbgstE TRE FHAEE ARV
A, 2 I w4 g dHEY, & B RS o8 et

TE 6709 AR VB, 2719 AR DR E 14709 A IR BAES xFsith. sl AAFEelA, ] v)-
Al B 7] AFRElE TRB A el A shu(elE &9, 5')9 Hl-Alg VB 4 st 7435 A
A&l A, A7) H-Alg BES TCRE F-AAF A ojudt Wl Bl-At VB, DB = J3 BAL: I3ta)
x] [N

(= .
27] Hl-AE FE(AE EW, AAR/)o]l AR TCRa B TCRB(H o= Ald TR % TCRy) 7F¥H 49 &4
of e (dE ¥, 7M 99 £EE9] 4d@ dyE)E Edet= 4F AAGHAA, 7] 45 24
W, 7HE RAES 9% dAEe)E 2% ZUo dF IR B4 e AN s 4

o AAEL (s =
dskz] sl 271 s

7E FAolA, A7) v-AlE EE2, dE Y, AF Al TR 7PE fApE e A of o] mjdE Z2RE A
&, gy Ad, AT Ad, 24 D 55 2FskE AMAEA G2 AR Al 7PE fApF el A o ol
W EE Vek Deb J, H= Dob T, EE VO, EE V BES ¥dske Abg AlE TR 7R AR 1 SR
= AT, gE FelA, AT EES AuidEA 2 vl-ARE Al TR 7P ksl A eF o] mjd
"o A7) AbEEE TRa B/ TRB Fdabzte] zhg AAddolA, 7] Abdstd fdakzs 3dd
AbgE Aol A YA @b 27 o] Abgr Al 2™, dE B9, AFE V FAAkEe] AR ddel A Abe
Aol f1x1=o] = AbE V fFdakzte] v 2de] g dyo] ole =W Gl 7k AR Aol $1A]
Hol = AV fdakae] vV 24 dHs 23 ¢ Ao
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D& % Js HAE RAW ANEDE TGS hE AAG el

LA bW ge] Bamuwehynh, A Q@M R BM 9L TS TRS
T RERs

3 A e TRE 4

ATt

o AAGEel A, 2 T AN 22 AwdE A 42 TRy +d#=, dE &9, sk o) A
S, AF Vy 2 OAN Ty 7P 99 BEEe] ddd Uy E)
1

Vy 2 sht olgel AR
AR 7 Al EA)8F= HhAH
A

to ot R

5":—;‘3]'3]'% TCRY %@X}‘}}% ‘:1% J=ite] pRAR )
S TRy FAAEE VR QA 13 o] FATHICRy FAAR B wok A A4S NGT o
olEHlo] ~E ).

ahifel aolA, Bol AAE Algsle TRa @ TRE 7b8 §AAD(S del= Agksha TR /y 71
AR E EFehE A FR(IE BW, AAF, O W, vhes mE =), T Az BU Yo,
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Al 7ha g 9 oal-AEN(dE B, AAR, dE Bd, vea e YE) Bl 998 eee Algsid
T A F&AE Tddt. A5 HAAFEHAA, 47 vl-Ag S5 Z4F AAE F9E A8k Abgtstd T
A FE&A 9 et dyEE ddd & Qv

ok o] Zbg AAIFHC A, Ed] JiAE At il
o oAl AAR el A,

o= Hl-AME HlH] MEE I

ool JiAlE AbEstE TCR EEtol = QA H-AME 28 a4 (& W, AAF 24 84), & &
W, Z2RE, AFLYA, A T Aojsiel wdA" 4 Q. uiobd oz, 9o sjAE AlgstE TR
Zetol == Ayt 2d 2409 Aojstel wdd 4 vk, ZE AAIFEAA, Edo] JfAE H-Ag SES
At Al FY A FgHos My E BRE 2H 2 Ve IS FUtE EEe)

7+ ANl A, A7) AFRslE TR el do] Algk 7pH Qe EQ A ¥ i v A ¥ %W Ao 7+
T ouldy Jo g 4 oodvk. s AAR el A, 7] AbeskEl TR AR 7FR e A2 AlE,
E 59, g9 AA| AE(Angigen Presenting Cell: APC)Q] FEW AolA S AAst= MIC 9@l A (A5 &
W, MHC AF e 11 983 Fsa-83het. d5 AAFEelA, 7] MHC I e 1T oz v)-Algh(q
g 59, AAF, dF 9, vex EBE dE) duide|rt. o AAFeA, 7] MHC [ =& 11 o
S Al o)), shue] el A2 AE, dF EW, APCE AFE EE AFESE MHC EAHE HdEE
Wil vl-Abg Alxolth. Aolgk AAIFE A, A2 AE= AR MIC BAHE DEsE AR Aot

Shuel @aeln, A7) WA FEE, T AZS EW A, w-Ag Bw Qe 2t Agsa 1 Ax 5
AT WA, A7) AL WA BA, dE 5@, T AZN wAH BA E= ABAY PR
SW, 3 B4, LA, EE O3 R4 EE L AE Fa IR 24 S8 e 35488 5+ Ak
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2 GFR(AE 5W, VA L Bed 952 ooy 1FomNY Ad
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Shube] ol A, 7] H-ANE TES EfEEoIth. el e, A7) H-AN BELS A IfEE,

) e FEolvlol(Muroidea)eltt.  dbe] HAE
ot st AAFE A, A7) AAFE vbea, gE 92 fAAHEEE dY
=] AR FHAAERH A8, st AAdPeA, A7) A HEE
< Z2utol At} (Calomyscidae) (& EW, w2 FAF @2H), AZMEHA(Cricetidae
H, 74t 9E 9 vex 53, FEddMuridae) (Z vk 2 HE, A2UF2F oz IlrAH, &
717)), ularko|tho] (Nesomyidae) (54, vFA, xmEd, LE7A] HE 9 vkgx), ZEEIEvLo| T
(Platacanthomyidae) (& &%, 7MAERF) 2 ~FZdAthol|(Spalacidae) (& EW, FUAA, u+H
2 2A)ERFEH A" d2HEYH fFEET. 5ol AAFE A, A7) AR BE" AX
e HEGFET ), AZAFAF, oz yIriaF B AV|AZRE duEnt. shue] AAFEA, A7
A WEE w2 FEnelde] YRS Y FEdtt. e HAAIFEHA, 4V TES AAF|
o SolAl AAFHA, 47 AXFe v~ 2 HERZSYH AYEY. sk AAF"eA, 47] Hl-

=
e FE2 vhe-2on

EojHol AAFHEoA, A7) H-AbY FES (57BL/A, C57BL/An, C57BL/GrFa, C57BL/KaLwN, C57BL/6,
C57BL/6J, C57BL/6ByJ, C57BL/6NJ, C57BL/10, C57BL/10ScSn, C57BL/10Cr 2 C57BL/Olaz=i-E] M elg (57BL &
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o] uporol AxFolty, T U2 AAFE A, A7) vleA= 129P1, 129P2, 129P3, 129X1, 12951 (<=
S, 120S1/SV, 129S1/SvIm), 12952, 129S4, 12985, 129S9/SvEvH, 12996 (129/SvEvTac), 12987, 129S8,
129T1 2 129T2%] FHFS2 o]|Fojx IFo2HE HAEx= 129 FEFo|t[3=: Festing et al., (1999)

Revised nomenclature for strain 129 mice, Mammalian Genome 10: 836; 2 Auerbach et al., (2000)
Establishment and Chimera Analysis of 129/SvEv- and C57BL/6—Derived Mouse Embryonic Stem Cell Lines].
Eo]dl AAFe A, 7] FHix Hy¥d vpeaE Asd 129 £33 AE" C57BL/6 w52 EA o)),

T gE Eojzxe ANFHA, Ay uleae Aed 129 EF9 E3A e ded® BL/6 EEY
E3tA|olth, Eo)|Hel AAYE A, A7) £ 129 FEL 12956 (129/SvEvTac) EFo|th, T TIE A4
Fejoll A, A7) w2 E BALB ¥%, o2 W, BALB/c EZFoltt. & U2 AN A, A7) wl$2~E BALB
FE294 ® U2 de

shuhe]l AAIFE A, 7] vl-AbE FES HEoth. e AAFECA, 7] HEE A 2~ER(Wistar)
P E, LEA £%F, 23gl =2 (Sprague Dawley) 35, 3 M (Fischer) ¥+, F344, F6 2 7L o}7E|(Dark
Agouti)®F-E] degct.  shute] AAHEA, A7 HE FF2 912E, LEA, 2328 =¥, 1AM, F344,
F6 2 & ol HE o]Fojx IF o EFE **E”Q# 271 o)) FFo A oltt.

Wb, shtel AAAElA, B g AMAEA e Algh mi AlgElE TR b A, oF

TCRa, TRG, TOR6 R/ TRy 7P e Aol Ao Fa0 W vhess Ag e

ANGHANA, A7) AN e Algt Ei AgksiE IR 7hE FAREE YA pRes TR b

42 gAST. oE AN, A7) AMARA e A it AwsE IR b FAREE

D T TR FAAH olslel e Al Ha TART. A AAReld, ANLAA 2o
m AbabE TR b8 AR phes IR B9 el Eobsa AdEol ok

stupe] AA el A, 2 wHE FAA WgE vkeaE Alwshs AoR, A7) vk vhe-s TRa
AR el AerbsetAl dAE S, sh ol de] AbE Ja 24 B sh o] AR Va RAES
ot A AE A @2 TCRa 7 FAAR=; 2 vk TR =W 2k Mol 2Hg7bssi dds o §
sfub ol el Akt JB WA, sty ol el Abs DB A B shih oo AbeE VB RS Adehs AudE
‘8%5_’_ TCRB 7M. FdAxE Aol et shtel SojHel AA e elA, &7] vk vk TRa &
WA Aol AerbsstAl dZE s, A Ja 2EE0] g Hiﬂ 2 AN Va BHE9 &
& AHELE XAt AMLEHA B2 T(Ra 7FH a2z 2 w92 TRE = w-r242} A el ﬂiﬂh
SHA AAE] =, AFE TR 2EEY] 4T duEY, A DR £EES SHdE @
dEe 93 dyEd S E£dshs AdEA 2 TRE 7P w22 Al :IL’% Bid=

A & TCRa 7 FHAF= A v}
a

Nlﬂ
g

olo :[o
ROl
R O

m e
o B

r

<

o

N8 AA el A, A TCRa 7P 99 BHS ¥33)

¢ 2 T(Ra 7MH F-AAHS A sar, Al TCRB A e TCRB 7h4

AAFE WG w2 TCRB 7H frdzksE diAlgiet. dF AAIFECA, 7] HQIAd w2 Va %éﬂ

2 Ja w2, AER Va/Ja AES FA=ES Avidd = fla,

g, 2 Jp BAS, AuigdE v/DB/IB AEs B4 =]

Va 8 9 Ja 82, AudE A Va/la AEE =T Al
3|

2}
A, 2 I FEE, AwEE A VE/DB/IB AEs FAsEE Andd

_(

=t

Z}E AAFE A, A JAE B-ANRE SE(dE EW, AXF, d8 89, v
S-E] DN1, DN2, DN3, DN4, DPE % (D4 H+= (D8 SP T A2 AgPste= T4 LIS 33
Akgity, Boakmo] ul-alg 529 o] T Al¥e FA 2Ee B4 oA ek T A% oﬂ -%H AR
AEE AX 21 BX(dE 5, (D25, (D44, Kit, (D3, pTa %
Al 2L FA o] DN3 wAlol A TRB & 3412 FA3 pT 3, B 7H*1$4_

e WA A D4+ B D8+ T AEE e = Qe T AZE Bdcr. dukzlow Wﬁoﬂﬂ, CD4+
o] D8+ T AlEe] Aeladhd Hj&L oF 2:17) 3:19] Alo]olth[Ge and Stanley, (2008) The O-fucose glycan in
the ligand-binding domain of Notch 1 regulates embryogenesis and T cell development, Proc. Natl. Acad.
Sci. USA 105: 1539-1544]. wpeba], aspvte] HAIFEjeA, oo Al v-Algt S5 oF 2:13 3:1 A}o]
o] B]&(CD4+:CD8H) = FAol A (D4+ 2 CD8+ T MEZS ABAkgI}

74E AAGEH A, Zdel AR AR SES SxoA AN T AEE BsAE 5 Ak, A AAFH
_‘1

A
oA, Eeo] /AIE H-A FES gV T M¥E, 5 E9W, M¥ESA T 33X (Cytotoxic T Lymphocyte:
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CIL), Tul, Tu2, Te, Tul7 52 B dFELHE AT 5 QUvk. webA], o] AAF A, 2 7iA8
<
T

H-AMY 552 B4 T AlX §3S diste Y 7Iss Fd3t=, dF 89, odF F945 A3t o
of Agstar oo whgsh= &y T MEZE AT, 4% AAIFHoA, Zdo /A v-ARE FE-2 MIC
[ EApeF #edste] Hds= Axd HdAo fetels ds BHoFE AXE APEstL, AXEALgolA iy
3 A M ES] W delA MHC 1T Ao o3 #AAdE FHo2HE FEd Jfeol=E XSt A A2}
NAES APESIEE §E3ta, B AE £3E HXAT|= APl EIRIS ek, B AEE @A S
@A (opsonizing antibody) & A4tstar, 7Y FHo E5TE RoE ARMIS 49 Azt Qs Es f=
s a7 T AEE AR
F7te] AAF oA, Bl MAIE H-AMY TES Tx, dF YW, 8PN A 9 D3+ T AIXE 23
stoh, A AA oA, ol AMAE H-ANE B8 9 Tx D3+ T A2 HAME(D) = oY SE(S,
EE WA TCR 7MW g9 #d8& x3ete =) 3ol A g, shbe] AAF A, 2 JiAE H]-
Al EE2 HA D3+ T A2 o] & vgAlEe] A v&S 233
e FellA, Edd JiAE H-AM S5 BAstE e whgEte] 719 T Alxe Hus AT F
At dE EW, A7) v-AE FES Y, dF EW, 5435 dd(dE 1, 92 A 55 AT A
£ gol digk A 719 T METHS a97] 719 T AE(T,) & tE Aikstct

3)E IR K3 DNL 2 DN2 Al B A, =4 AlX(dE £4, 74
MEZ B3 4= drp[#ZE: Yashiro-Ohtani et al., (2010) Notch regulation of
early thymocyte development Seminars in Immunology 22: 261-269]. <Y ZAAEHefoll A, EAdo A% H]|-

Al BEE G 7o B AlE, 25 AE(E EW, FAY AE), v AX 9 XK AEE 2eAdn. o
5 AAEEH A, ol MAIE H-AME FES FAA AN A AE Hues deA It

T M) W oA HdE= T AXE &4 F8 F32 T(Ra/BolaL, 7] AxEe &= TRS/y 5 &
oy, B oabgo] A AAHe A, AlgstE TCRa 2/%E TCRB FAARAZS E3sts vl-Alg 5&89 T
AEE TRa/B R TRE/y FAARE] G o8&, A5 54, P =3 4+ TRa/B 2 TCRE/y
FaArzte] o] &S YERdtH(dE £, 20 MAE H-AME S50 T AlEe oAy S&Eol od wdsH=
Aol B3z WEE TCRa/B 2 TRE/y ©MALS Bd3id)), wahr, I3 él/\]f%ﬂ%oﬂﬁ AtestEl TCR a
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)

: Ravetch and Lanier, (2000) Immune Inhibitory Receptors, Science 290: 84-89]ol A 7
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Wl TCR(a H= B) 7FA FAxzte] 24 9 Uil veb J, == Ve DoF J 249 diAE xddste vy
2%, VELOCIGENE® F#AxF %2 7|&[#x: vl=r 53] AUS 6,586,251%; % Valenzuela, D.M., et al.,
(2003) High-throughput engineering of the mouse genome coupled with high-resolution expression
analysis. Nat. Biotech. 21(6): 652-659]& Al&slo] AxHW, A7|A, Add e AXTES AFEsHA
BAC ZholHeje]|= 5 ¥ Abg Ade, vk ES AlEeA el el wh-2= TCR 7 fFdxkate] disto
Adl At WE(LIVEC) & A ghsh= 243 ool 93] &7 | A TR 71 fdxkzte] A d3is >
st3l= LTVECE Alzxshr] 9] A"tk LTVECE £33 [3%: Valenzuela et al.]ol w&} vk ES HE
Ags=Eal A7|AFHTG. S AXEE Sto]iZutolAl i vlembeldl WiAdel dis] deisia, w92 oy
o] A e Al YA g5 e AdEei.

FA3HE ES AX 288 8-AE IA(EE £7]) vhe-2 diofell VELOCIMOUSE® ¥ [3H*: Poueymirou, W.T.

et al. (2007). FO generation mice fully derived from gene-targeted embryonic stem cells allowing
immediate phenotypic analyses. Nat. Biotech. 25: 91-99]¢] <3} X3}, HEFAA A

F2
3

L
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%: Valenzuela et al.]& AF&3e] WA TCR 7F¥ dE-GAAe] 24 2 Alg gig-gdxte] 59
i AdEsto =y, Algstd TCR FA1A#E AW VELOCIMICE® (FoJAF ES AX2HE 443 F=wd FO vk-$-
2)E Fgtk. FO A71ES FAAdo® star FEARAE R HAAIY. A TCRa BY/%EE TCRB 71

TR g FEATE vk (AE B, AR T(Ra B/HE+= TCRE 7HE E-e] opfids 239HE Al
x

nf9- 25 2o 7FFi Regeneron Pharmaceuticals® 54 F-HAA AldoA HAAAG, 2HE FE&

2182 JACUC % Regeneron Pharmaceuticalsel]l 23] 5= A,
AAld 2. TCRa 7HH FAAR ] 3P4 A3

T2 %k 3oA aoke B AFEEE dEfe ARSske], 110V R 6079 vt d

il Hoﬂﬂi 15917k 7]e] DNAE, Abet TCRa o 54V %1 6179 ™ol A&sh= 14719719 DNAR
AT, TCRa X 18 Abest ol A8 2% 243 JEY HPE gk AE2 1 29
[e)Ke)

1
obslo} Qla, AQ BSo] EFH ol et

o
9
Sh
X,
=2
o
oo
p‘h
rlr
d
)
o
[>
)—]
)
=
o

¥ 2

Zt¥ TRa FAAF B35 Hefo] i AFF Y4 M€

MAID H | Ad H A
3 3
1 TCRa 78 FARFY wlg2 NE A7/ 3" d9IH JoxP-Ub-Hyg-
loxP FHHES] 5' et Alolo] FH{R A ME
2 AsiSI BYE I3, JoxP-Ub-Hyg-lfoxP FHAES 3' @eka} Al
1626 TCRV 0 40-TCRV ¢ 41-TCRT a1 A4%9 5' T Alolo Ay &4t

A—]%

3 NotI ®¢& =dstE, AFY TCRVa40-TCRVa41-TCRJ a1 A9 %-9
3" gets} Al TCRa 7MW FAAHY vle2 ME 3F9 5 dg
Alolo] A3ty A P

4 TCRa 7H¥ FAAY vhgs Md AFY 3 a3} JoxP-Ub-Neo-
1767 JoxP FEAEQ] 5' d@ek Alole] HIR M AP

5 AsiSI H-92 @38, JoxP-Ub-Neo-/oxP FFAES 3' @da} Alg
TCRV a 35-TCRV @ 39 4913t e] 5' w@et Alole] HtE A A&

6 TCRa 7F8 fFAzFY w2 ME A7 3 22F fre-Pek-Hyg-
1979 frt A EQ 5' @tk Atolo] HFE A HF

7 AsiS] 298 =z ¥sl:, frt-Pgk-Hyg-frt FAAIES 3' dad AR
TCRV 0 22-TCRV 0 34 49l o] 3' wred Alojo] HJHE A ME

8 TCRa 7t¥ A9 w2 HNE FF2 3' 293 JoxP-Ub-Neo-

1769 IoxP FAHEQ] 5' gtk Alolo] AR WALk AF
9 AsiSI 2918 X Fs5=, JoP-Ub-Neo-loxP FHAES 3' Zem A
TCRV @ 13-2-TCRV a 21 A¥i o] 5' =gk Alolol AR ;A M A
1770 10 TCRa 713 SAXFY vwp$2 Md AF9 3' 2@ JoxP-Ub-Hye-

loxP FtAEQ] 5' et Atole] FHFE WA HAF

11 AsiSI 398 X F3E, loxP-Ub-Hyg-loxP FtAES 3' FGIF AL
TCRV a 6-TCRV @ 8-5 Ar¢l+o] 5' =k Alolo] AR A4 ME

12 TCRa 7Md SAAFS vpe-2 AE 7Y 3' 2EH JoxP-Ub-Neo-
1771 loxP FtAEQ] 5' wgt Alole] AR A HF

13 AsiSI RS E#sal:, JoxP-Ub-Neo-loxP 7FHAEQ] 3' Zes} A
TCRVa 1-1-TCRVa 5 Ar¢l5 o] 5' ek Alolo] AR dat N4

At TCRa 7P 49 AL INGT dHlolgHo]zo|Me}l o] HsE mihy. Z2el g2 100bp o4
(ZY7re] o 2 HE oF 50bp)> AE HFol 3o 3l

?_

az

o7, T 4ao)A YFH uie} o], w2~ BAC EE RP23-6A14(SIHIE &) O ZRE ] DNAZ A4 A
o2 WA AL, mA3} WE](MAID 1539)2A] AR&sle] WdAd wh9-2= TCRa frAF=+e] TCRAJ1-TCRAJ28
gl Ub-stolz&ntolal JFHAER A sla, olo]A JoxP FH= thAlstTh. w9~ BAC & RP23-
L17i19(QIM) 221 )ETEH DNAE 7354 Azl ofs) MR AZa, £43F HE MAD 1535) ZA ARg-3ke] ]
o1 w2 TCRa % TCRE HAA=S] TCRAVIS EeM=(2 %3sls=) oF 15kb9] J 92 PGK-u] Q. vlo]al 7}
AEZ A skaL, MH loxP F-912 diAsSit. ol wHstE AMA(F, 2719 “45} R s ke |
ol el wh$-2 T(Ra FAAF)E AW ES Hl 2, Aol FA = 91—5 APEA 2L AE PH(AE
S, TAQIN™)o =z ghdlstgitt. WEE ES AlEE (RE AxFas=z Agsialar, o224 2789 JoxP 791 A
19l 9% (5, TCRAVI W] TCRAJ19] W14 U}f’ri TCRa FAAFE o] F01xl g A& vifstar,

A%
go

O
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loxP -9, vlertolil FHAE "9 vk & g QldlN Gonks @A TG, olHd dEfel o Add
nh9-22 TCRa /& FAAHMAID 1540)8 A3 3kt

TCRa ol that Al At 43} WE= 2719 Al A% A TCRaV 42 24 (TRAVA0 & 41) 2 61709 TCRa
J(5070¢] 715A) FAA E2S g3k CTD2216pl 2 CTD2285m07 BAC SFE(QIREZA) o 25 e 191,660bp
o] Al DNAE 7Hxlth.  o]E|g BACE A& AxFel osf WHAIA 3' w92 AsAd ofde] A4S 9%
TCRaJ1 A=A #4°] Notl 59 403bp 3HF(3') R 5' mh$-2= 454 ofste] A4E& 9% 5' AsiSI ¥9& &
frates vk, olefdh Aty whe] ik AAE flE 2709 Aolg e ofdhE AFE3SESITH: RP23-6A14 BAC
FEoRFE Wl vhe-A TRa NS sk 3" 454 ofyr 5 vh9-2 BAC S RP23-117i 19255 9
k-2~ TCRa Ve W1 TCRa A 5'E fshe 5 A ol olgst vhe-2-At 7)vlE} BACE ml§-2
TCRa AR AbgE TCRa AR 4 9 7 Joxp-ub-3to] 1Zmlol4l-Joxp FHIES] Z7] ASYF-5
Azst7] A% wA3F WE(MAID 1626) 24 ARSI TH(E 4b =), MAID 16269 %3 HEHE 98 gy
Ak HE (T 1 A AEHE 3)& F 20 V& Q).

SaHoR  JoxP-UQute]i-JoxP B JoxP-3lo] LEubo] M- JoxP(HEE MAID 19798 98t fri-3fo] LZwlo]Al-
fr

[e]
A8 FHEZ iR Ao g mh2 BAC 2E RP23-117i 192 5B 9] vF$-2~ TCRaVel W$lA TCRa Al
Z3etE 5U3 vk 5 oS AgS dde] AlgE A8t WHE Al X3S

of

ANl AbE TCRa V(7709 71%54) 2 61709 A TCRaJ (50709 71%54) fAx 248 diate A TCR
a MY-FARZE AAE7] 9, AFE BAC 2 RP11-349p11(QMHE&71) 2 FE] 9] DNAS A4 A% ol 9
sl WIAANA, TH3}F NE(MAID 1767) 2 AFESATHIE 4c #F). olAdE d& 6702 (579 7154) 4
% AbE TCRaV FdA EZ(TRAV3S WA TRAV39) 2 5' JoxP-ub-ululo]al-/oxP JIHEZE i3l
104,846bpe] AFF DNAZF H7FH ek, AAE TCRa FAAF+=, 5' loxp—ub-H|Lrlo]lAl-loxP 7FAIE S}, w9~
TCRa EW FHA H dalAol As7tsstAl dAasol = F 8/ AR TCRaV(7719] 7154) = 61709 Ab
o TCRaJ F3A &4dS ek, MAID 1767 %43t WHE 9 H3E ik AQ(AEHE 4 2 Al

5)& ¥ 20 7]AE o] ).

% 23709 AFeF TCRaV(17709] 71%54d) 2 61702 Al T(RaJ A £42E& dF3te AFE T(Ra WY-#42F

5 s f8ll, 5'5F 3'e® afe [Ceul §9, A5 AZES 98] ES AZdd A= mF9-2= TCRA

AR 20kbe] wh$-2~ TCRA of}¢t 5', = o wjdke] JoxP-Ub-Hyg-loxP 7FHEZ 3H+dt=, vl$-2 BAC 282

O ZHE DNAE Al s ARTo o8] HIAA 5'HH 3'22 273 [-Ceul ¢, vl TCRA 4 A}

o] 20kbe] w9~ TCRA o}t 5', fri—pgk-Hyg-frt JFAIE % 253 AsiSI 9= gFstes o). Alg
s

tlo

&
TCR a V22-V34E X 33l AlE BAC 2 RP11-6220200.Z -] 9] DNAS A5A AZFe] 93] HIYAA {3t
[-Ceul ® AsiSI F$ol 2J&] ZA7E Spec JHHEE 73S v}, FHEHoz2 WP Algh BAC 29
9] Spec ZHMEE WHEE ul9-2 BAC 249 [-Ceul®t AsiSI H-¢] Alolo] E3tel ML= ZF A 23}/

AZA )&l os] AT, PP ZH3I HWE(MAID 1979; = 4d FH)E tS 1570210712 71%54)
A4 Al TCRaJ A 4 (TRAV22 WA TRAV34) 2 5' fre—pgk-Hyg-frt FFEES i3t 136,557bpe] A}
2 DNAZF B7FE 9. AAE TRa FHAFE 5" fri-pgk-Hyg-frt FHAES vk~ TC(Ra ¥ H4x 2 <
Aol ZErtsatA AdHe] A= F 23709 AFE TR a V(17709 71%54) 2 61709 AF T(RaV &2 ¥4
Shfrekch. MAID 19799 xA st WEE sk A I AE(AE9HE 6 2 AEHE 7)2 1 290 71AlH
ATt

35709 Abek TCR aV(28702] 7154) 2 61702 A& T(RaJ FAA B2 63+ A T(Ra PIY-FAA}
H=2 A7) 98], AFE BAC 28 CTD2501-k5(QHIEZA) 25 E 9] DNAZS AsA Az g8 WaAA =
gl WE](MAID 1769) &4 ARE&SIATHE de Fx). olAdl= the 127091109 71%54) A% AR TCRaV
AR BH(TRAVIS-2 WA TRAV21) 2 5' Joxp-ub-UlQmlolil-joxP FHHIES 33l 124,118bpe] AR DNA
7F 370, A" TCRa FAAFE 5 [oxp-ub-uvlwlo]Al-joxP 7HAES}E wh$-~ TCRa ¥ F1A 2
Al FErtsatA dAF e F 35709 AFE TCRa V(28709 71%64) 2 61709 AF% TCRaJ F43F &
4& FHerh. MAID 17699 EA st WHE Ak FRF A AG(AMERE 8 B AdHE 9)2 & 20 7]A
wo] At}

Z 48719 At TCRaV(3970¢] 71%54) 2 61719 At TCRaJ A #4& shiste AME TCRa W
=2 WA 93, AP BAC & RP11-92F11(CIHEZA)ZEE 9] DNAS 54 Az
Azl WE(MAID 1770) 24 AFESFATHE 4f =), oo+ the 1319119 7154)

2 o

ofy
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A EH(TRAV6 WA TRAV8.5) @ 5' Joxp-ub-dfo] LEmjo]Al-joxP FHAEES 3Hi-alE= 145,505bpe] Absk
DNAZ} B7FE ek, AAE TCRa +AAFE= 5' Joxp-ub-3dto] Z&2mto]A-JoxP FFHAES}F 7192 TC(Ra EW
AR g AdA e F57hsstA AR A F 48719 AR TCRaV(39719] 7154) 2 61709 A TCRal
FAA BEE sk, MAID 17709 %43} WEHE f¢ HAEE A A (HEHs 10 2 AERs 11)2

# 20 7)AHo] glr.

% 54709 A TCRa V(45702 71%54) 2 61702 AF TCRal FA% BHS 38k AHE T(Ra mIY-HAA}
H=2 A7) 98, AFF BAC 22 RP11-780M2(Q1REZ71) 2 RE1 9] DNAS AsA AxFd o) HaAA =
A5t WE (MAID 1771)EA AFRSIATHE 4g #x). olAdE & 67196712 7154) A& A TCRaV
AzF B (TRAVI-1 WX] TRAV5) 2 5' Joxp-ub-H] wu}lolAl-/oxP FHHAES SH-3l= 148,496bpe] AFgF DNAZF
7R, A4E TRa FAXE 5 Jowp-ub-dl&rloldl-joxP FHAES} vl9-2 TRa BW F44 2 Q3
Aol ZAE7EsH A Y F 5479 AFE TCRaV(4570e] 71%4) 2 61719 A2 TCRaJ 7 &4
Shfrgktl. MAID 17719 143 WHE 93 AFHF I AEMEdE 12 2 AEis 13)2 7 29 7]AlH
ATt

A7) HAE F9 o= G, A FIHNEE Cre ¥ Flp AxTE Lo 23 Ada AAIT. F7E,
AFE TCR§ HAAFE & 50 EAE vl Zo] &4

AAld 3: TCRB 7MA #F-3A=e] APA A3t

692 % 7oA a9 &g Atesl dEs ARgske] 33V, 2D W 149 whe
B AR A 0.6W7F3719] DNAS AF TCRB S| 67V, 2D % 14J9] A 4
Astdrk. TCRB FAARe R Agst ek AMgE= Z2HE 233 HE

sepslo] gla AY BSo] Zgsle] qluh,

© o @ 4t o

i)
+
30
i)

X3

2% TRB A 243 HEd dg FFH A4 M4

MAID W% | ¥ 5 A
TCRB 7Md fAAZY vl Ad AFY 3 HAHF 42
14 EYAN = FAR Ad3)F freUb-Neo-frt FHAESQ 5 T Ab
olo] AR A4 M
1625 15 frtUb-Neo-frt FtHE¢ 3' @3} ALg TCRVB 18-TCRVB29-1 4+

QIR eo] 5' Tk Alole] IR A MY

Algh TCRVB 18-TCRVB29-1 4 ¥%9 3' #dd v TRV #
16 a9 wea HE &7 5 THEZFH FF vh¢2 EAxA
FRAA) Aol AR A M F

Iceul #9188 E#sle, 37 vl92 ERA=A Fdxe 30 &
17 @3} AlZ TCRDB1-TCRIB1-1-TCRIB1-6 4 Y4H-2 5' = Alole]
AR i Ad

18 A2 TCRDB1-TCRIB1-1-TCRIB1-6 Ar¢132eol 3' wekat /JoxP-Ub-
Hyg-JloxP FtHES] 5' &gt Alo]e] HIR A4 A

1715 19 loxP-Ub-Hyg-loxP 7tAES 3' vz mfg2 CB1 HHx A2
vl9-2 Ml 5' gek Alole] HIMR A MF

Notl R98 T&#gate, v$2 CB1 F&AA AZ vk A4d9
20 3" d@rebsl AR TCRDB 2-TCRIB 2-1-TCRIB2-7 4Hy¥e 5' wd
Atole] AFE #AL M F

A}eh TCRDB2-TCRJ B 2-1-TCRIB2-7 A4+ 3' =az TCRE 7}
21 W fAAFY] wea MQ sF9 5 FR(CR2 P2 AE I
) Atole] 3R A M

TCRB 7 FAARS wl$¢x HNd A7 3" FR(EH w42
22 EYANxA A% Q2)F freUb-Hygfrt FAES 5 L& A}
1791 ole] A3y AL ME

23 fri-Ub-Hyg—frt stHES 3' a3} Al TCRVB6-5-TCRVB 17 4+
Slxo] 5 @tk Alole] FFR A Mg

TCRE 718 FAAFS vl$2 Ad AF9 3 ZHARF vt
24 EgAxd $AA A2)F frt-Ub-Neo—frt FFHESY 5 =T AL
1792 ole] AH3JtE WA M

25 freUb-Hyg—frt JFHIES 3' o3} Arg TCRVB1-TCRVB 12-2 4+
QB ol 5' gk Aol FHIE | H4E

26 ue¢ A €82 FAR AT vhEa Adel 3 wokd AR TCRBV30
o 2 Mdol 5 gk Atolo] AHFR AL MF

6192 27 A TCRBV30 & 1 A€¢ 3" @d3m TRB FAASY vk
A a5l 5 wet Alole] AR ;WA ME
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AP TCRB 7H @9 242 INGT HlolEuo] =t o] Was vizlvh., Z4zke] 33H7-e] 100bp ]/ (Z2}
o] BetomRE o 50bp)> M EFol EFHE ] 9l

FAHoR, vk BAC 8 RP23-153pl19(QHEZA) ZH-E S DNAS AsA AxToez Wdsta, 343 o)
E|(MAID 1544) 2 A *}%5}0% 1H°W ubg-2~ TCRB FAARFe] 3" EgA el §34 &

17kb %49 (TCRBV30S X 3+3H)S PGK-neo 7HHNER thAletaL, ololA JoxP F-91=2 A e tH( = 8a #x). =}
$-22 BAC & RP23—461h15(°JH]EizH)?LTE14 DNAS A5A Azstoz wWEst, 33 W (MAID 1542);
A AREske] Wl mb-2 TRB Q] 5" EfAI A fdat 8 2H AF<] 8355bp 9 (TCRBV2 2 TCRBV3-S
S Ub-sto]1Zute] il FRER thAlstar, olojx joxP F-H= tiAlstgivt.  olF x4 3shd @&‘xﬂ(é, 2
Aol x4t W R xAskE 9 Wil k-2 TRE FHAE)E ﬁfﬁ}b ES AE2E Al T4 o
24w oAy e (dE 59, TAQUAN™) o 2 gHolskgitt. W E ES AEE (RE AMxFasrE Adsta, o=
M 52 3" JoxP H9] Atole] (5, TCRBVZ WlX] TCRBV30.L 2B <] WL@ w92 TCRB FAAFZ o] Fo
Aol AdE vizlstal dd JoxP F91, StolmiZwlolal JHAE w92 TCRBD, TCRBJ, W 2 <QlalA] A4
TS 93A Ttk = 8adll yrERA wRel o], dhube] whg-~ TCRVBE EPAI L2 f3xke] 50 S E 9] A
Froll ol 9lar, shube] w2 TCRBB = whe-2= EB ] shel Hob 9l

TCRB Ol thak A1 Al FA3F WMEE= 419 14709 d< Al TCRBV FdAF E2 (TRBV18-TRBV29-1)& &3k
CTD2559j2 BAC SE2(CIHERZA) R X E 2] 125 781bpe] AL DNAZS zt=rh,  o]# 3l BACE AuA A Zge 9
) AFAA 5 F 3 vk AEA ofde AAS 93 5 AsiSI H9 H 3" Ascl ¥ FdHEEE ).
o2l Abgt whel i AdE Sls) 27he] Fold A obghe ARSIt RP23-153pl9 BAC S &S Z5-F

o ah vhe ERAwA $UAE BeE NUA TRE ALS Beee @ AES] A oket 2 uhes
BAC £+ RP23-461h15ZY-E| 9] AF vl EPAI AL S8A= 1H 174 TCRB Ad 55 FdFshe E gE
AES] B4 obgh. ol|d nhgx-Abgd slvleh BACE vh92 TRB FARRA Al TR A% 24

R AF fricub-vlenbold-fre FHAIES] 7] AFE Axstr] % F# st W (NAID 1625) 24 AHg-skaL,
14780 AbR87Re] 7154) TRBVE sk Abgh TCRB wiY-frxdxtatE ST (&= 8b =),  MAID
1625¢] 43t WS A% A A MA(MLHD 14 WA MEHE 16)L 3F 30 A= 3

uh-9-2~ TCRE D % J &S Alg T(RE D 2 J EA= thAe7] 98, wk$-2 BAC & RP23-302p18(QIHER
D2 HE 2 ARE BAC ﬁ% RP11-701D14(QIHEZA) Z R E o] DNAS A5A AxFgoe=r Wiysta, A7) 7149
vke} 2+ TCRBV Y- AX=(S, MAID 1625)2 3Hials ES AlE=9] F43F We (MAID 1715) 24 A-&-31%
oh. o)y st W2 oF 18540bpe] Y3 EPA A FHAY ZEAY 100bp HFEFE, w922 TCRBD1-J1,
b2 EW 1 9wk TCRBD2-J2E X3tehs D2 S@|2HdA e J EdZFE9] 100bp aHF7HA) S Abgt
TCRBD1-J1, loxP Ub-8lo]2&wlo]A-JoxP FHME, w2 B 1 2 A} TCRBD2-J2E 3hH&-ale oF 25425bp9]
AR giASATHE 8¢9 (1) #=x). olF ﬁ@ﬁ}i AAA(SF, 209 143} AHE 145 dd el
k-2 TRB FAAH)E 2338k ES AXE e 3% g 2 A8 (s &9, TAQMANTM)O
2 Zlsnt. WYPE ES AEE RE AZFaLE AHelstal, o224 sto]azufo]l T ES)] @N ° wAs
3l D1J ZE|2Eol Ao Algr ] EEZHE S Tl JoxP F-9 oh‘f’—r‘ﬂ% G FAHE 8¢9 (ii) =), MAID
17159 243} FEE 93 A3 A AL(HEHE 17 WA AEHE 21)2 & 39 7] A= o 9,1

FEHoR, AW JHHEZE iR Ao 9lE vk BAC & RP23-461h152HE 9] A5 vk ERAR
AAE =eie W8 TRE MEs sk e vk 5 ofgha Abgshs e Alst A3t WHE

Z 40789] Abs TCRBV(307HS] 7164) B A TCRB D % J #4S FHidhes A TRB PIY-FdAxE A
*g a7 918], Abgr BAC & RP11-134h14 ¥ RP11-785k24(QIHIE 73_1) HEO DNAZ AEA Axgow Hys)
3, 2T Al A AxRFE, AT Asl/dd R U 2249 7ES ARt 1A s AE(MAID 1791) o 37
sh3ith.  MAID 17919 A3} wWE e =dd 93, tha 267H4(227H4 7154) A% A TCRBV FAxF B4
(TRBV6-5 WA TRBV17) % 5' fre-ub-dfo]LZujolAl-frt FHAES 3H38l= 198,172bpe] Al DNAS H71akd
ok, AAE TCRB %ﬂx}ﬂr—z 5' frt-ub-3Fo]LZmlo|Al-frt FHAES Bl TR E¥W F-4x 2 QiAo

%
S

3}
=4

o

7457}-‘“—5}7{ OdQE]Oi A= = 40719 AR TCRBV(30719] 7154) ¥ A TCRB D 2 J f:x ¥4 T
FR(E 8d F=). MAID 1791¢] EA3} HME S 91 A3 ik AA(HdiE 22 5 AdulE 23)2 E 30

717 = o 91
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]
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% 66709 Al TCRBVM47/0S) 71%54) 2 A3 TCRB D 2 J #4& dfst= AHE TCRB vU-FAAHES A
dst7] fl8ll, AR BAC S RP11-902B7(QIHIEE)ZFE|S] DNAE A4 Ax3oz wygsia, xA3} ¥E
(MAID 1792) 24 AFE3FTE. ool o3&, v 26712 (17702 7154) A9 A TRBV F-4A 2 (TRBVL W
A TRBV12-2) 2 5' frt-ub-HQmulolA-frt FFAEES H8F= 159,742bpe] AFEF DNAZF 7= 0Tk, AA =
TCRB FHAFE 5' fri-ub-vlQutolAl-frt FHAES vp¢~ TRE W FAA 2 AdiAd zErsetA o
A= = F 66702 AR TCRBVMA7/He 71%54) 2 A TCRB D 2 J #3114 28& FFHIHE 8e &
Z).  MAID 1792¢] %A3 WEE 9t HAFF I AEANEHE 24 2 AEHS 25)2 & 390 7]AE

R
A7 BAE F9 o= GAGA, AW FANEES (re EE Flp AZRFaso] o A=z AAS}, o
=1, 1 79 TA]E wle}d Zg_o] MAID 1716 3slo]ZZwlo]2l MIE A2S zke= MAID 171590 AR-g-3ht).

HEAOZ ZF 67709 A TREVARMNS 71%54) @ A2 T(RE D 2 J BHL 83 A& TRB »Y-%
AAFZS AP, w92 TCRBV31S TCRBC2¢] ¢ 9.4kb 3'(A2 TCRB EW 9 MQ)o] ¢Astz, v&
TCRBV el thste] whdjbgkolet.  G7ke] Abgh V 242 TCRBV30©]™, o] Abgh TCRB 7 atztell Al fAbeh
A=A A=A Q)

TCRBV31S Ab#slst”] 18], wh¢-2= TCRBV3LS Eidh wh9-2= BAC 225 At e Axge o wygst
o] LTVEC MAID 61922 AX3ATHE 8f F=x). & 104 AA ZEREH Az
QJEE  3' UTR 2 TCRBV31¢] Ax3 A5 MARSS)S 454 A TCRBV30 A L= tiAetdct. 5
S22 AEEA FAFEAT. AES Y3, A7-A4d FHAE(10x2372- 8| FA 8 Z 2 R E-Hyg-PGKE2|A-Z ZEMY]
EEEH—Cre—svmia}A 10x2372) 2 QIEZ(% 19] 72bp 3', & 29 1,280bp 5') ek, Hd3,
7 2 & 82 hICRBV30S A JIAE 3'S Z=A|sHH, o] hTCRBV30 Szt o= 13} A= 2 xlo]e] SE
2o AAHEE Fdx ZAHAY. Cre $HES FH8le T2 T2RHE A5EE & AAAEAA =
AR HAAEY, FHEE vh9-29] F1 Alglol A "2p7-ZA A" g}

Oll
rlr
2
B
o2
fols
o
fo o
12

H

MAID 6192¢] A3t ¥WEE 93 HE5F W AA(HEHE 26 2 AEHS 27)& F 390 71AH o] 9L
MAID 6192 DNA® MAID 1792 ES Al3el H7]Hgevt.  dfo]azutoli] WS 918 ES Al 285 AdEsta vt
9-2= TCRB31 o gf-=ke] A 2 AR TCRB30 i Hf-dxte] 5o dis] A},

=~

dol Q= 50 mhgs TRE V AL Qelz AANTY fal fAE 494 24 ke AFea.

Al 4: TCRa/TCRB w29 A4t

TRa 2 TRE FAAze] A4 Arsie] 2 grlolA, Adshs TRa 7B faxsel sl 547534
M8 AR TR Y FAAs 9 STUBYY whIsn WA e Tt S TE U}

FAART TR AES YT 5 A AU Ra 2 AR IRE FAAR thate] B
Qo AEg AN,

E‘;" [E 2

shite] AAldeol A, 8/ AR Va 2 61709 AFEF Ja (MAID 1767; "1767 HO")E X338t AFE3lE TCRa
7ha kst tis) FR AL vh-2E 1409 AbsE VB, 270] A DB R 14709 AbgE TR (MAID 1716;
"1716 HO")E 3t AFEEtE TRB 7FA fAx el dis S3F-8TA np-22 HAA AT, 2719 A
skl A diste] FHAFAE LR A= HAA T

A 5: AFEEtE TCRa R/EE TRB FAAE ] i3l SHRFAEQA vhs2dA9] B T AX A4

SRAFH(WT) vk, AAH vl$2 TCRa FAAF("MAID 1540", = 3 F2)E Zre vp$2x, A4 TCRa
ZH("MAID 1767", = 3 Fx)el diF] TFHFAEAYA vk, 2719 ”0} Je= PR VA
TCRB V +H("MAID 1545", = 7 #&)& zt= wh9-2, A TRB Fradxbstel 3483
uh9-~ v B ("MAID 1716", © 7 FF)S 23 u}OA 2 Al TCRa $F TCRB FAAHR &

FHFA ol 2709 ol = whg-2 vV BA(MAID 1767 1716")S 2338k TCRB FAAFE 2t vlg-2=
o] vs FEAIUAl D(Roche Bioscience)Z #FA|7]3L, HYFE ACK &8 dodo= SFAZ F RPMI
Hi A e[ A Al H 8k

9 WT, MAID 1540, 1767, 1545, 1716 2 1716 17679 tiZ 2 HEZRE 9 uH A EE

flje
Jo
offt
X

i
e

2
e
|o

= @riaa. e, wE WS Abgete] AE @Al Azetith. 1x10709 AEE, ASAeA 30
2 ol A9 AAs Audz g d-uk$-2~ (D16/CD32(2.4G2, BD)2F 7 108 B¢ deAto A a4
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[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
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[0192]

[0193]
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galdct. 2 B A EZE A FHslar, olojA 2% FELU ol =2 AP, LSRII/Cantoll/LSRFortessa
5 AXESZA7] Aol dHelH 85& 433t FlowJoZ E4313 .

Mg AES] A4 EQE, g-nhgs FITC-D3 (1742, BD)E AL8ISlh. = 9014 A1Z® wieh o], Algh TCR

wAo] EAs: sheat K@ o) (3 T AZE AT 5 Qb W, TRa w9= FARE7 248

vhgot ejehA ghgith. TRB fAATE AME vRAE ER D3 T AEES QASGEd, ol o}

3" vhgs Y A ol goR A% Aow FHAH(lF BR).

AA 9 6: AR TRa B/EE TR FAAS ol SIYFAHA vhy2olie] F4 T AL 9g

AgshE TRa W/EE TRE FA4R tal SZHTH vh2rt FANA AFHA T AL was e
1‘1 =

WA 2dAsr] A&, 4709 ZF WT, 1767 HO, 1716 HO 2 1716 HO 1767 HOS] 13 A FE(7 WA 107%)
= 5 AESFP AREste] ZF o wAllA T AlEe LS WrhE vk oluEt, DN, DP, (D4 SP %
(D8 SP T A Z}7te] Rk 9 Mg H7lssitt.

O

AE 78 24 % 19 aoFd nie} 28 (D4, (DS, (D44 2 (D25 Al T vlAY EA o Z738te] o] Fo
Aok, AE §F G F4 AEAAL AE BW mpA o] BE Apolo] A= vheI Ak olF $4
(DN) A|3(CD4- CD8-), |3 <A (DP) M| E(CD4+ CD8+), (D4 ©+d kA M FE(CD4+ CD8-), (D8 wl <A A%
(CD4- CD8+), ©o|F &4 1/DN1 AI3E(CD4- CD8-, (D25- (D44+), ©]& 24 2/DN2 A|3E(CD4- CD8-, (D25+
(D44+), ©]% &4 3/DN3 M E(CD4- CD8-, CD25+ (D44-) 2 o] &4 4/DN4 M| E(CD4- CD8-, (D25- (D44-).
A AELE F5 AESAEYPeR Friskdn. a3, 55 WES AHESte] AE dgas Az, A
of 5o ZIAlE wielk Zo] fE AEEAEE FIPsGT. A" FAE vk~ PE-CDA4 (IN7,
5

5

Al

BioLegend), PeCy7-CD25 (PC61, BioLegend), APC-H7-CD8a (53-6.7, BD) & APC-CD4 (GK1.5, eBioscience)©]3d
o

T 10 2 = 119 =AE el o], AlEEld TCRa, TCRB, 2 TCRa 9 TCRB & tholl dis) SFHEAA v}
-2~ DN1, DN2, DN3, DN4, DP, (D4 SP % (D8 SP T AIEE Aakg 4= d=dl, ol A7) Atdstd fH4A3

25 QAE T A FANA T AEE TEND S 9eS ehad,

AN 7 A TRa B/EE TRE FAA el SIFFHY she2olie] Mg T A 23

AFEstE TCRa ZE/EE TCRB FAMF el did] SFAFAEA vl-27F 2 (A& EW, vP7h)olA A T
AE Fots UrEhH—Xl Ast7] &, 409 ZF W, 1767 HO, 1716 HO 2 1716 HO 1767 HO®] 918 X &
(7 WA 10798)S *ﬂi—i— Aol ALEste] voA el 2+ T ME F3(CD3+, D4+, CD8+, Tuaive, Ten =

Tetiren) ) AR B7HSE Wb ofye}, wZeMe] 2 T AE §3) Aol skt

A F38 442 (D19 (B AE wA), (D3 (T M2 =}A), (D4, (D3, (D44 % CD62L (L-d#) A=E %W w}A
o EAlol 278t o]Foftt. AE FF ABIH vFelA Y AE FH wpF e T Alo]e] AT =
I} Zo}: T MECD3+), D4 T AIE(CD3+ CD4+ CD8-), CD8 T A E(CD3+ CD4- CD8+), (D4 &=7]/&a=r] 719 T
A (CD3+ CD4+ CD8- CD62L- CD44+), CD4 =4 719 T A Z(CD3+ CD4+ CD8- CD62L+ CD44+), (D4 A Z T Al
(CD3+ CD4+ CD8- CD62L+ CD44-), CD8 &37]/=5~7] 719 T M3E(CD3+ CD4- CD8+ CD62L- CD44+), CD8 F4l 71
o] T M 3Z(CD3+ CD4- CD8+ CD62L+ (D44+), CD8 W% = T A|3E(CD3+ CD4- CD8+ CD62L+ (D44-).

¢

rlr
(o

5

g AZE 5 AESAHeR Jrksiddnr. 1d3d], 325 BHE ARt Alx d8dEs Axsgint. A
Ale]l 5ol 71A1E uiel Zol fE& MEEANS FdssTt. A" A= vk~ FITC-CD3 (17A2, BD),
PE-CD44 (IM7, Biolegend), PerCP-Cy5.5-CD62L (Mel-14, BioLegend), APC-H7-CD8a (53-6.7, BD), APC-CD4
(GK1.5, eBioscience) @ V450-CD19 (1D3, BD)o]At}.

T 12 X % 149 T=AE uke} 2ol AFE3slE TCRa, TCRB, ¥ TCRa <t TCRB = thol wis] =344
npg-2o] WA el T AEE T AEE -Eri‘rﬂf’e] F dden, D4+ 2 D8+ T AEE BF EATT.
Te, 71 T AEE

A 8: AFEELE TCR ol$-2d) A 2] ALg V £49] o] &

e AXSEY 2 TAQAN™ AAJZE PCRE AFEsle], AFEStE TCRB FAxkztel dis] S AN vl
(1716 HO) 2 AFgtsld TRBSF TCRa ##42 & tholl dial A< »F$-22(1716 HO 1767 HO) ZHzhol| A
AR TCRB V 29 vl whuld 2 RNA =520l tiste] H7balsict.
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[0195]

[0196]

[0197]
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#5 AESANS 98, WF T AEE 2SI % 54 A wel go] AL FAdAY. fE A

AMS 98], TCRB #AHED 7|E(IOTEST®Beta Mark, Beckman Coulter)E AM&3&}th. A7) 71EE o9
3}

A} TCRBV, <& 5w, hIRBV-18, -19, -20, -25, -27, -28 @ -29¢] Eo]A el a-Alt AE 53},
AFE T 15a @ = 15bo] Qofdtd. & 15a(CD8 T A% F3) ¥ = 15b(CD4 T AlxE 3ol Yed EE
1716 HO9} 1716 HO 1767 HO w}9-2 % thelA1e] H1A T ME7F b5 AR TRB V 248 o] &3198S o=

Ak, obdY PhpaE 24 UETORA ASHAT.

AN PCRS Yall, AzdAe] A Ao wa} Microarrays Total RNA Isolation Kit (Ambion by Life
Technologies)oll tha+ MAGMAX™-96S Algato] vl 2 FHOoZKE F RNAS AAIsHth.  MAGMAX™ TURBO™
DNase Buffer % TURBO DNaseS AF&38te] 7)o A% MAGMAX 7]E(Ambion by Life Technologies)ZH-E] 7
= DNAZ A A3k, SUPERSCRIPT® VILO™ Master Mix(Invitrogen by Life Technologies)E AF&3}o]
mRNA(2.5ug ©|3})Z cDNAo| S HARAZATE.  cDNAS 2-Bng/mlLZ 3A8kaL, AxPGxe] XA whe} E 49
Bl Zolw 2 Tagman MGB X ZH (Applied Biosystems) 5+ BHQ1/BHQ-Plus X~ZH(Biosearch
Technologies)E AF&3l= ABI 7900HT Sequence Detection System(Applied Biosystems)<S AF&3}e] cDNA 10-
25ngS TAQMAN® Gene Expression Master Mix(Applied Biosystems by Life Technologies)® FZA|FHt}. 7+
2] dud dds A TCRB W™ 1(TRBCL) vixTo= g 3sigltt.

X 4

A A7t PCR(TAQMAN® )l 93] Abghstd TCR wh9-2dl4 TCRB V ¥4 ¥
E¥ 999 RNA 2dE AE357] 98 AH8E Zgloln] 2 X228

(TAQMAN™)
TRBV | A1~ Zetoln(5-3) | FEAZ Zato|u (5-3) T2 (5-3)
Ad FERIEE qa | Ad A4
s nE Ws
hTRBV | CCGGCGTCATGC | 28 GGGCTGCATCTCAGT | 29 FAM- 30
18 AGAA CTTGC CACCTGGTCAGG
AGGAGG -MGB
hTRBV | GGAATCACTCAG | 31 ATTCTGTTCACAACTC | 32 FAM- 33
19 TCCCCAAAG AGGGTCA TCAGAAAGGAAG
GACAGAAT-MGB
hTRBV | CGAGCAAGGCGT | 34 GGACAAGGTCAGGCT | 35 FAM- 36
20 CGAGAA TGCA ACAAGTTTCTCAT
CAACC- MGB
hTRBV | TGTTACCCAGAC | 37 TCTGAGAACATTCCA | 38 FAM- 39
24 CCCAAGGA GCATAATCCT TAGGATCACAAAG
ACAGGAA - MGB
hTRBV | TCCCCTGACCCT | 40 TGCTGGCACAGAGGT | 41 FAM- 42
25 GGAGTCT ACTGAGA CAGGCCCTCACAT
AC- MGB
hTRBV | AAGCCCAAGTGA | 43 ATTCTGAGAACAAGT |44 FAM- 45
27 CCCAGAA CACTGTTAACTTC CTCATCACAGTGA
CTGGAA- MGB
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[0204]

[0205]

[0206]

[0207]

[0208]
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TRBV | Al= Xefolw (5-3) | GElA~ LfolH (5-3) =23 (5-9)
Ad EERIEE] EERIEE] Ad
05 s nE
hTRBV | GTGAAAGTAACC | 46 ATCCTGGACACATTC | 47 FAM- 48
28 CAGAGCTCGAG CAGAAAAAC ATATCTAGTCAAA
AGGACGGGA-
MGB
hTRBV | TGTCATTGACAA 49 TGCTGTCTTCAGGGC | 50 FAM- 51
29 GTTTCCCATCAG TCATG TCAACTCTGACTG
TGAGCA- MGB
mTRBC | AGCCGCCTGAGG | 52 GCCACTTGTCCTCCT |53 FAM- 54
1 GTCTCT CTGAAAG TACCTTCTGGCAC
AATCCTCGCA -
BHQ

% 16a 9 &= 16boll Al J5E vpel o], AbghstEl TCRB Frad#kstel] s A9 vh9-2=(1716 HO) B AF
Z3lE TCRB S TCRa FHAF & vhol thall T YA u9$-2(1716 HO 1767 HO)&= S #)F & tholA
Z+5 AR TCRB ®2<] RNA &S yebdlith, vf$-2s 3 vl9-2 TRBV-1 2 TRBV-31 22| RNA 23S 1}
Bl ov(dolHE YehhA 2<5), oWk mp9- TRBV-1 @ AL §% A ZEEAW o5 AZEHA &gttt
(dol8 & YeplA] 25).

T 8follA] 91ZH ule} Zo] wp$ TRBV-31 B4-S A TRBV-30= tjA|sla, 2o /A
6192 ES MEZRE vf$-2Z2 grrach, 2o /rE vkl o] F% Aﬂ&% *Hd /= AAIZE PCRO 93
TRBV-30< 23}sk Alsh VB 49 o] g9 tia] AAPE 38 EAE 589 vF

AAle 9: 23709] AL TCR Va EZol g3l 5IFFAY vl¢2oAe T AX T

TEHT ArgstE TCRa vh-2i 8709 A Va 22 2 61709 Al Ja B4S x3sts o)l AAlq
(1767 HO, & 3 #x)E Ex o7 3t 23709 Alg Va &4 2 6149 Al Ja 28 I3stE 57

3 AbghshbE TCRa PH-22(1979 HO, = 3 3Fxo)ell oia] ®7d D3+ T AIEE Aatetar §2doM T Al
UehllE w9 Al

ol AAlde] A" mle} o] HHI A5 AL fF AXSHH
5179 =AE upe} o], 2379 A Vo B4 9 61709 A Ja 3
3 o] v D3+ T AEE AgAkstgdar, @2 D3+ T AlXEe HAE(%)E oFAY3
T 19 #=x),

t]Lo], 1979 HO w}9-~ A MEET ANEE B3EE 4= 903 DN1, DN2, DN3, DN4, DP, CD4 SP % (D8
SP FANA T AEE E3 Po}iﬂ(E 18 #x).

AAld 10: AFE TCRa <t TCRB 7MW 99 2 & tho &4dd A= da) FIHAFEYA vhe2oMe T
A g 3 £}

Abd TCRa 7HH o (Z, 54709 AFF Va 2 6109 AL Ja)o s g Egd o

i A TCRB 74 A 67719 A VB, 27H4 Al DB H 14709 AbE TR kg #l g
3 TR up-2, "1771 HO 6192 HO"(% 3 2 % 7 Fx)o] s A T AE2E Hdss=
= Aakstar dxol A @%@L T AZE E3A71E T AXLE ANstaL AL Va 2 VR 2HE9] ¢

S
98 olgalt w9 Agadr.

1= =

|

ol‘
i
2l
X,
o
o,
2

o3 ¥
ek

9
ST Hﬂ
oo M
Y
&K=

ofr

AR 59 g Al Z)AE HFe} o] d-mp9-~ (D4, (D8, (D25 % (D44 A S ALg3te] Fdolxe DN1, DN2,
DN3, DN4, DP, (D4 SP % (D8 SP T Aol EAIE AA3st7] 8 & AXSAHS T3y, =g, dxd
Aol D3+ T M9 5 ZAAs T Tz Ae T AX 3 (dE SH, dxoAe a7 @ 7|9 T AxY &
AE Hrrehr] A8 e AXEAHS S8t AHAld 5 4 7011 71 A1 wke} zro] #-mbg-2~ (D3, (D19,
(D4, (D3, CD44 % (D62LS A}-§3te] AS F-aPstrt.

rUO
4>

HEA o2 1771 HO 6192 HO m}-9-2o) o] T MZ7F TCRB 2 TCRA V 4 E5¢] 943t gHEE o &sl=XE
A7) Y& 7 AZEAY L/EE AAD PRS 3R, 73 AXEAHS Algss g dde
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5
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=

H

e
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mTCRA (¢F 1.5 #7}d71%4: 110V R 607 £3)

A
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[}

=

=

H

e
[=)

oTCR a/8& AR (Chrld) TCRD

1.5Mb nVJE
b hVIE A&

MAID1540

MAID1626 3 2V & 61J (7154 2V & 50J)
TRAV40841 hTRAJ  TRAC

ioeanva]

MAID1767 ¥ 8V (7154 7V)

MAID1979, & 23V (7154 17V)
TRAV22 TRAV41  hTRAJ

EETTTIS D ST SN S e
MAID1769, % 35V (7154 28V)

TRAV13-2

gav: PP=DDDDDDDDDPDPODD=D=DDP

MAID1770, % 48V (71%4 39V)

TRAC

MAID1771, % 54V (714 45V)
TRAV1-1

AE:I V) VsV Ve Ve Vs Vo Vs b Vs e Vs Ve Vs Vo b o P e e b e b o

hTCRA (1 w7} 7]%: 54V R 60] £3)
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¥A3 98 MAID1535 ®43 98 MAID1539
+ Cre

Z244 b2 TR a/§ 2 MAID 1540)

EE- g- Ca Ea

=g

_43_



10-2014-0077219

5

=

=

H

e
[=)

AAE v~ TR /8§ FAAR

¥4 35 ¥& MAID1626

h

hTCRVa hTCRJa

Ca Ea

OUMIEBINMNIRK

AsiSl Ascl Notl

Z2V&61J (7154 2V &50J)

E94p

_44_



10-2014-0077219

5

=

=

H

e
[=)

hTCRVa hTCRJa
Ca Eo

S --—O—

Sl Ascl Notl

/ 4 hTCRVa hTCRVa
35 41
Cloxpk Ub-Neo Klox b

%43 98 MAID1767

hTCRVa hTCRVa hTCRJa

AsiSI
% 8V &61J (714 7V &50J)

=4

_45_



10-2014-0077219

[

=

=

H

e
[=)

ErH4d

hTCRVa hTCRVa hTCRJa
41

AsiSI | Ascl Nl

hTCRVa  hTCRVa
35

hTCRJa
Ca Eo

MM-—8—

Ascl Notl

Z 23V &61J (7154 17V & 50J)

_46_



10-2014-0077219

[

=

=

H

e
[=)

hTCRVa hTCRVa hTCRJa
NN7777777777AW._ Ca Ea
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TRBV-18  TRBV-19 TRBV-20  TRBV-25 TRBV-27 TRBV-28 = TRBV-29

WT 0.03+0.01 | 0.00+0.00 | 0.00+0.00 | 0.01+0.01 | 0.01+0.00 | 0.02+0.02 | 0.01+0.01

1716 HO 0.06+0.03 | 0.01+0.01 | 2.68+0.51 | 1.20+0.09 | 13.53+0.71 | 10.07+1.63 | 0.00 + 0.00

1716 HO

1767 HO 0.07+0.05 | 0.01+0.01 | 1.89+0.35 | 1.12+0.11 | 6.71£0.57 | 7.00+0.65 | 0.00+0.00
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TRBV-18 TRBV-19 TRBV-20 TRBV-25 TRBV-27 TRBV-28 TRBV-29
WT 0.03+0.02 | 0.0+00 0.0+00 | 003+0.02 | 001+00 | 002+002 | 0.00+0.01
1716 HO 0.05+£0.02 | 0.01+0.00 | 235+0.46 | 052+0.04 | 2.88+0.19 | 3.82+0.66 | 0.00+0.00
1716 HO
1767HO | 005£003 | 001400 | 2084015 | 0.23+0.06 | 1.57£0.18 | 259+024 | 0.00+0.00
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SEQUENCE LISTING
<110> REGENERON PHARMACEUTICALS, INC.
<120> GENETICALLY MODIFIED T CELL RECEPTOR MICE
<130> 1290A-WO
<150> US 61/552,582
<151> 2011-10-28
<150> US 61/621,198
<151> 2012-04-06
<150> US 61/700,908
<151> 2012-09-14
<160> 54

<170> KopatentIn 1.71
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<210> 1

<211> 100

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 1

atggagtagt cagaacacac tcttcagaag ggactcctga tttcaaaggg ggtaccggge 60

ccceectcega ggtcgacata acttcgtata gecatacatta

<210> 2

<211> 108

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 2

100

ggccatgecat ataacttcgt atagcataca ttatacgaag ttataccggt gcgatcgege 60

gcttecctet tctaaccact aattcaaaaa ggattgtaag taatgttt 108

<210> 3

<211> 145

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 3

agacagaccc ctaaacacct ccaaattaaa agcggcaaag agataaggtt ggagctccac 60

cgeggtggeg gecgecaccg cggtggaget cgaggtttee ggtacttaac aacagagcac 120

agatttagtg gtgagggact ctctc

<210> 4

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

145

_72_
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<223> Synthetic

<400> 4

atggagtagt cagaacacac tcttcagaag ggactcctga tttcaaaggg ggtaccggge 60
ccceectega ggtcgacata acttcgtata gecatacatta 100
<210> 5

<211> 109

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 5

ggccatgecat ataacttcgt atagcataca ttatacgaag ttataccggt gcgatcgetc 60

aagcatgcaa gggtaacata tgttatgaga ttatattttc tttatctca 109

<210> 6

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 6

atggagtagt cagaacacac tcttcagaag ggactcctga tttcaaaggg gggtaccggg 60
ccceeccteg agaagttcct attccgaagt tcctattcte 100
<210> 7

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 7

gttcctatte cgaagttcect attctctaga aagtatagga acttcctagg gegatcgetce 60
ctctccagge tcgaattagt attacagttg aggcacgttg tccteecg 108
<210> 8

<211> 100

_73_
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<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 8

atggagtagt cagaacacac tcttcagaag ggactcctga tttcaaaggg ggtaccggge 60
ccceectcega ggtcgacata acttcgtata gecatacatta 100
<210> 9

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 9

ggccatgecat ataacttcgt atagcataca ttatacgaag ttataccggt gcgatcgecg 60
cctccatttc cttcatagga aacatgaagt gaatgggget gtgtgtgt 108
<210> 10

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 10

atggagtagt cagaacacac tcttcagaag ggactcctga tttcaaaggg ggtaccggge 60
cccecectega ggtegacata acttcgtata gecatacatta 100
<210> 11

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 11

ggccatgecat ataacttcgt atagcataca ttatacgaag ttataccggt gcgatcgetg 60
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ggagcacgtt ccattattat aacaactttc tgaacacaag agggcagt 108
<210> 12

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 12

atggagtagt cagaacacac tcttcagaag ggactcctga tttcaaaggg ggtaccggge 60
ccceectcega ggtcgacata acttcgtata gecatacatta 100
<210> 13

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 13

ggccatgecat ataacttcgt atagcataca ttatacgaag ttataccggt gcegatcgett 60
taaggtgagg aggcaggcaa taccccctct ccaccgcatt ctcaatcc 108
<210> 14

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 14

ggggggatgg ggtggaggag gagggtacag catctectet ccttectete tggtaccgaa 60

gttcctattc cgaagttcct attctctaga aagtatagga 100
<210> 15

<211> 108

<212> DNA

<213> Artificial Sequence

<220>
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<223> Synthetic

<400> 15

gaagttccta ttctctagaa agtataggaa cttcctaggg tttcaccggt gegatcgegt 60
gaatatacta aaaaccactt aattatatat ttgaaagggt ggatgtta 108
<210> 16

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 16

ctctctecta cccagetect ctcacacgag cctgaaggec ctgccaaggt ggegegeett 60

tcaaattgtt gttgagttca aagtgggcaa cagaaaaggg ggtgtgag 108

<210> 17

<211> 130

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 17

aataaatagt aaatttctgt agaatcataa tgaggtctag acccccggge tcgataacta 60
taacggtcct aaggtagcga aatggegegt aatcaagccc agetcttcat getgeatttt 120
tatcttettt 130
<210> 18

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 18

ttgactcggg ggtgectggg tttgactgeca atgatcagtt getgggaagg accggtataa 60

cttcgtataa tgtatgctat acgaagttat atgcatggcec 100

<210> 19
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<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 19

ccggegegee ataacttcgt ataatgtatg ctatacgaag ttatgtcgac ataaggtaag 60
acagagtcgt cccttcccat ctggaaccct ctacctttcet 100
<210> 20

<211> 107

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 20

gttgatgaat cataaaagaa gagatattca agaaaaggat ggccacactg cggccgcaga 60
ggtattcaag gaaaatgcag actcttcacg taagagggat gagggge 107
<210> 21

<211> 100

<212

> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 21

tcceecggagt cggagggtgg accggagetg gaggagetge cgeggtggeg gecgatgeca 60
tttcattacc tctttctccg cacccgacat agataaagct 100
<210> 22

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 22

ggggggatgg ggtggaggag gagggtacag catctectet ccttectete tggtaccgaa 60
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gttcctattc cgaagttcct attctctaga aagtatagga
<210> 23

<211> 108

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 23

100

gaagttccta ttctctagaa agtataggaa cttcctaggg tttcaccggt gegatcgega 60

agcaattaac tgcccctggt ccagttgect cctcectgataa tgcattgt 108

<210> 24

<211> 100

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 24

ggggggatgg ggtggaggag gagggtacag catctectet cecttectcte tggtaccgaa 60

gttcctattc cgaagttcct attctctaga aagtatagga
<210> 25

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 25

100

gaagttccta ttctctagaa agtataggaa cttcctaggg tttcaccggt gegatcgegt 60

tatctagtag acttaattaa ggatcgatcc ggcgegecaa tagtcatg 108

<210> 26

<211> 100

<212> DNA

<213> Artificial Sequence

<220>
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<223> Synthetic

<400> 26

gttttccaga cttcaacttg actatcagcc agaaattcag tggcaaaccc ccacccagtc 60

cctaagtgaa ggcccctggg gagtatggtt agggctcagg
<210> 27

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 27

100

cacccaccaa agaaagtgcc caggagaagg gcaaggagag agcagageat agttcaagat 60

ggtctttgtc taggcttgtce tactctgcac ttgtacttcec
<210> 28

<211> 16

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 28

ccggegtcat gcagaa

<210> 29

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 29

gggctgcatc tcagtcttge
<210> 30

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

100

16

20

_79_

SIHS31 10-2014-0077219



<223> Synthetic

<400> 30

cacctggtca ggaggagg
<210> 31

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 31

ggaatcactc agtccccaaa g
<210> 32

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 32

attctgttca caactcaggg tca
<210> 33

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 33

tcagaaagga aggacagaat
<210> 34

<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

_80_
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<400> 34

cgagcaaggc gtcgagaa

<210> 35

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 35

ggacaaggtc aggcttgca
<210> 36

<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 36

acaagtttct catcaacc

<210> 37

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 37

tgttacccag accccaagga
<210> 38

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 38

tctgagaaca ttccagcata atcct
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<210> 39

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 39

taggatcaca aagacaggaa
<210> 40

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 40

tccectgacce ctggagtcet
<210> 41

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 41

tgctggcaca gaggtactga ga
<210> 42

<211> 15

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 42

caggccctca catac

<210> 43
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<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 43

aagcccaagt gacccagaa
<210> 44

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 44

attctgagaa caagtcactg ttaacttc
<210> 45

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 45

ctcatcacag tgactggaa
<210> 46

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 46

gtgaaagtaa cccagagctc gag
<210> 47

<211> 24

<212> DNA
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<213> Artificial Sequence
<220>

<223> Synthetic

<400> 47

atcctggaca cattccagaa aaac
<210> 48

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 48

atatctagtc aaaaggacgg ga
<210> 49

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 49

tgtcattgac aagtttccca tcag
<210> 50

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 50

tgctgtcttc agggctcatg
<210> 51

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

24

22

24

20
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<223> Synthetic

<400> 51

tcaactctga ctgtgagca
<210> 52

<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 52

agccgectga gggtcetcet

<210> 53

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 53

gccacttgtce ctectctgaa ag
<210> 54

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 54

taccttctgg cacaatcctc gca
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