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Al A

e

AT 1

FAA AgE vpea2A, Y] vz A A E(germline) AlEol:

(i) WA TCR 7HA a(Va) FAA BdE59 Auds =] ¢4 Ag TCR Va FAA EdE29] g &

(ii) WA TR 2 a(Ja) F82 22E AMEEA] &2 A TR Ja +32 £d529] WS

3har,

ke
i

71 AMEEA 2 AFE TR Va +32F 245 R 7] e A &2 Ab TR Ja #3d2 2452
(a) A= Zs7bsstA d25™ Udd TR ¥ a(Ca) 34 M Lol 2e7bssiA Adsa

(b) 371 k-9 T Ao A Aujd=o] 471 T A7k Wield TR Ca vl 2Hs7besiAl dd Abst
E AR TR o 7P =vRlE £98ks 716 7l TR o EE|REel =8 sk,
A7) oz MEE uhg-s Holk 9.567F (D3+9] HIFAE Hog ¥dtete, i wEge whe-s

AT 2

A1l glo1A,

o
)
2L
S
i)
|

tio
N
ofr
oX,
lo
2
=
e
il
X
b1
flo

(i) HelA TCR Va F4x EHES didls B8 WA TCR Va
AF TCR Va 34 BHES bd3k &g 2 gAsts A £gsta,

(i) WA TR Ja #44 2259 dAs LE Y4 TR Jo §474 2E5S 71549 AmMadns ge
A IR Jo fAA RASY 9Ad AWEd R At A 2P, fa4 wad vhes

7% 3

ALgel gloiA, 7] AMERA e AF IR Va #3074 245 2 37 AduA e A TR Jo #
A% BAGe] AMIA e, FHA W h

AT 4

A3gkel QJolA, A7) mpE27E A7) A EE A &S AL TCR Va 24 245 2 A7) AudE A &S A}
2 TCR Ja FAx EHE Alold:

(D A=A & TR Ve A 2HE,

i

(ID) A=A & TR DS F3A £d&5, %

(ITD) AL EA &2 TR J§ Fd2 #4dE

x|

gafel,
A7) AMARA e IR Vo R BAE, 47 ANAHA 2 TR DS FAA BAE, 0 47 AL

A & TR J& FAA BdEo] M2 AE7lssiA AZEH TR EH6(C6) 4k Ao 25rssA 92
HE, 44 H¥E npox

tio

A3 5

A4tol] 9lojA], 7] AEldE A %2 TR V6 F3A BAES] AMud=EA] &2 A TCR V6 #2#k
olaL, A7) AWGEH A &S TR D§ G4 E@Eo A e Al TCR D§ FAA BASola, A

A e A F2 TR J6 Faa EdE5e] AuMdHA] &2 A TR 16 32 45, A #dd vt

2

—Ho E il

=
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o
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AT 7
Aol doAA, 47 Al e AFEEE T(Ra 7FH Z=dHQlo]:
Abel TRAVAO F-4#F &4,

Ael TRAV4D A= &4,

AF#E TRAV39 A= 24
AFF TRAV3S 47k 4,
Al TRAV34 &A= 24

AV TRAV22 frzap B4

A TRAV2D frAdzap B4

A}k TRAVIS-2 4= 24,

Abgl TRAVS.5 f-d#} &4,

AL TRAVE F-A2k 4,

AbgE TRAVS fdah 4, ®&

AV TRAVI-1 42 24

2R foss, FA4 vde vk,

3T 8

A1l lojA, 7] HAAR TR Va FAAF 2459 diAl %/%EE 47 AR TR Ja F44 2452 o
A7} sk7)9]:

(i) A=g AsiSI AdF 297,

(ii) M=% Ascl A3 H9,

(iv) A8 FHHE

T Aox e =9ske, FHA wEE vk

AT 9

FAAE HPR vhezmwA, A7) ukg-2o] AAAE AlEe]:

(i) Wi TCR 7k B(VB) frda wdE59] AR & Abs TCR VB A 24529 A,

(ii) Wi TR t+d B(DB) FHA EdE] AMEEA &2 Abd TR DB FH4 HdE2] A, %

(iii) W TR A2 BUIBR) FAdA LA Aujds A 42 A TR JB +d# 2dE=e] tAE

s,

!
R

71 A E A k2 AR TR VB At £dE, 7] AmEEA] &2 A TR DB A wdE B2 A
A=A 2 Ak TCR JB Al 2458

(3

¢

(a) M2 ZHg7bssiAl 2= Hdd TCR

A

¥ B(CB) A Aol AE bselA ddH
(0) 7] vkl T AZeNA Ajdsio] 37] T AZsE A TR CB Erllel A57Pss] Qe Abg
EE AR TR B 7PE =S EFSHE 7154 Avel TR B ENEelnE wAsSe, H44 ¥Id
o2



A3 10

A9l lelA, Z7] whg27F WSl TR CB A A Lol As7bsdtA A2® WdAd TR VB Ak 4,
Weld TCR DB At ¥4 9/Es A TR JB F4A £4& fxge, fd4 Wdd vpgx

7Y 11

A9l Slel A,

(i) N4 TR VB #37 BA5e] g A%E ohd Uy TR VB #3074 BA5E 7549 AnIEA
e AP TR VB §84 RS0 9 dsrdz o

=
(ii) WA TCR DB A BEEe) diAE 2E Widg TR DB 42 24E5S 71649 AmMdsA &
AbgE TCR DB Ak a5 4 A& Asts e 23stal,

A9l oA, A7) Thgot Aol 2087F D3kl W Pwd wakels, HA4 NAE vhgs,

AT 13
Aogel oM, A7 WA TCR VB FdA -5 v, 47] WA TR DB Fdx £dE oA, 2/
EE A7) WA TR JB §HA BAS] A7} 817]9)

(i) M=% AsiSI A3 9,
(ii) A= Ascl AT 9,

(iii) AEHs: 14, AW 15, AEE: 16, AEUF: 17, AEWE: 18, AEWE: 19, AW 20,
AEHE: 21, AEHE: 22, AEHE: 23, AEHS: 24, AERs: 25, AEHE: 26 2
o AAE FFEd el = A, Yl

(iv) A& A E
Z Aok s =dste, A vy E vpg,
AT 14

A9Fe oA, 47] AMDRA e A UR VB FAA4 BAE 9 7] AMAHA %S AP TR DB F
AR ATl AMAA B, FA4 W vpe

AT 15

ASTN SlelA, ) w3 A7) ANRLA R AY TR VE A BHE % ] A g

AT 16

A9gtel glolA, 7] Abg Hs AEStE TCRB 7HdE Ewlo]
Abeh TRBVI8 3zt &4,

AF TRBV19 47k &4,

Ae TRBV20 - 2}

A
iy

A& TRBV24 - 2}

A
g

Abe TRBV25 -2k

A
iy

Ab TRBV27 2k

A
g
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A} TRBV28 ¢-AA} B4 wi
Abek TRBV29 frdAh 24

25 fFiEE, A vEE vhes

A+ 17

A9kl delA, 7] AAME AFo] FIER:

(iv) W1 TCR Va Fx2 BAE] Aujd =] 42 A TR Va Fd4 BHEZ9] gix 2

(v) WA TCR Ja A BHE] Auldsx] 2 AF TR Ja F34 EdER9] gAEs E3saL,
271 AMLEA S At TR Va fF32F 245 2 7] Avd=A @2 AF TR Ja F32 2452

]_
(a) A& Zs7hsstAl 2% WAAd TR Ca 4 AGell 2s7satA A4

al,
(b) A7) vk T AEoA Aujd=o] 47 T AE7F WA TR Ca Zwlglel zZHs7bsstAl d4d Abg
T AlgEtE TCRa 7P =Wde Edels 754 ZlvE TR o ZEFeol=s BHdshs, 44 ¥dd
ohg-2
A% 18

AT QelA, 7] vkt uleld TR CB W A4
B, Ul TR DB A4 B Q/EE Ul TR JB FA4 BAL fAeE, S04 AdE o

A3 19
178l oA,

(i) WA TCR VB 32t BAES] A= AFE= obd UdA TCR VB F3xF BHES 7|54 Auid A
o AL TCR VB H-AA BAE9 A3 HHER

=
(ii) 4 TCR DB F37 459 dAe RE WA TR DB FHA FHES 7549 AMEEA &2
B FHA £HES 718 AMEHA &2
(iv) Wl/d TR Va A2 2859 A= EE Wdd TR Va 82 2HES 715489 AdeA &2

AS
AR IR Va §04 $AE) 948 A zew gAsks A2 £geha,

(v) W4 TR Jo H24 2 a PASS V)54 AMAEA 2
AR To 54 BAEY i@ duER gAshs A Egehe, a4 wgE vhes,

A7 20
A7 oA, A7) ule-AE Hol® 20%7F D3+ HEF IS xdhsl=, FHA W uf$A .
A3 21

A7l QoA

ha|

(A) 7] AMAH A 2 A TR Va A2 £485
AAsHA @ar/dA v

4 g7] AMEHA eF> A TR Ja FRA £HE0]
(B) 7] Aulg=#] &2 A TCR VB F3AF B4 E 2 A7 AuE=A] &2 A TCR DB FAA EHE0]
AN Fe, FHAA HIPH vl

A7 22

A218] AA, A7) whg27F A7) A EE R @2 AL TR Va 32 #4445 2 7] Auder &2
A IR T fAA BAE Apolol:
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(I) AujAE A & TR VS A 4L,

(ID) AviE=A & TR DS F3A £d&5, %

(o3
e

(11D AWLH A L& TR I FAA RHASS

astel,

il

471 AMEEA 2 TR Ve i 245, 7] Aud= A &2 TR D6 A 245, 3 A7) Aujd=
A @ TR J6 A EdE] A2 As7bedtA A4% TR C§ 34k Aol As7bestA dd¥=,

227l holA, 7] AMAE A &2 TR VE Az wdEo] AmMAE A &2 Abe TR V6 A =
, A7 AMAE A & TR D6 A £dEo] AujdE A &2 Ab TR D6 A4 2dEola, 471
A A g TR J6 A4 2dEo] AudsA 2 At TR J§ #Fd4 #8511, #4 N

A23gel oiM, A7) TCR €5 A o] Ak TCR €6 A LA, A AFH npg-x,
A3 25

A4l el 47 k2ot 4] AMEEA ghe A TR VB %
A TR DB AR RAE Aelo] EYARA 04E e, HA% AFE mhes,

AT 26

A7l Aol A,
s

(A) 747 Abgh = AFEstE TRa 7HH =r]lo):
Abgh TRAVAO frA A} -4
Abgh TRAVAL frA A} 24
Abgk TRAV39 frd =} -4
Abgk TRAVS5 frAAF -4
Abgh TRAV34 frA A} 4
Abek TRAV22 Ak 24
Abg TRAV2L fdAF 24

AbgF TRAVIS-2 A2} 524
A}k TRAVS.5 A= 24,
AVl TRAVE frAz 24

Abg TRAVS Srdp B4 e
A}l TRAVI-1 A4 24
25E s

(B) 471 Abg & ALREE IRE 7hA Ew2le]

A TRBV18 312} &4,
A}k TRBV19 fr412} 24
A2 TRBV20 frA2 #4
A2 TRBV24 frA 2 24
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A TRBV25 +AAF #4

A}ek TRBV27 frAzt 24
A}k TRBV28 S4B, mEx=
A}ek TRBV29 frA =t 24

25H fFdE, FHa ddE vbes

AT 27

A7 QholA,

(A) 471 UIdd TCR Va FdAF 2459 A 2d/Es 47] Ul TCR Ja F3A 2459 A7} 34719:
(i) AEF AsiSI Agk F-91,
(i1) A3 Ascl Algk 541,

(iii) Aaws: 1, AduE: 2,

Adws: 8, AduE: 9, AQWs: 10,

R ERER
(iv) A AAE

F Holw g wstu/sAv

(B) 471 eI TR VB A4 £HES hal, 7] WY TR DB a4 RAES] thal, B/EE 7] )
Q4 TR IB FA4 BAEe dAst a9

(i) M=% AsiSI Agk F-9],
(ii) A= Ascl A3 FH,

(iii) Mz 14, AEds: 15, G 16, Az 17, Ads: 18, AE™E: 19, A<
W3 20, AEAE: 21, AEAE: 22, AEWE: 23, AEHE: 24, MIWE: 25, MIWE: 26 2/EE A
ds: 2700 AAE FEHLEIE AE, 8

(iv) A8 7 E

A7) glon, 47 whga7h T AEe] EW el Al TRa 7hA Q) R A TRE 7HA =W X
e TRS FHSE, 04 WPR v

377 29

T Alze]l ¥ 2ol gl TCR Ca =dRlo] 2s7bssiA Ads Al = AFgsE TR o 7P =dels
Egsh= TR o ZFFetol= 3 el TCR CB L=wlRlell 2hs7bashAl 2w Abgh B Absrsbd TR B 7F
W EERls 2gshs 7lHE IR B EERiEe] =8 2dkehs TRe Bdshe A Wge vhg-2o) Az 3
HeRA, 7] Wol

A, A7 AL Pkt
Va 24 2459 ANEEA $E A IR Va #84 29529 oA o

(ii) Wl TR Ja A2 £dE9 AMAHA &2 Abd TR Ja A2 2dE529 tAE £33t

471 AMAE A F2 A TR Va Fd4 245 2 A7 AmEsE A &2 A TR Ja #4804 24

e
rlo
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(a) A2 57534 2R Wl TR Ca S Aol 25 7k537)

r&
E

(b) T MaEdA AudsEo] 47 T ME7F HAA TCR Ca Z=w el H
3lE TCRa 7MW =S E3stE 7154 7det TR o ZHAetol=2 W=, Al nt9AS F55t=
A,

oo

(B) A2 vh-¢-28 5= SARA, 47 A2 vke-27):
(i) W14 TCR VB 32 2459 AL A g2 A TR VB F3x 22529 A,
(ii) el TR DB F17F B 5] A=A e At IR DB 44 £a5=9] A, %

(iii) W9 TR JB A2 Bd5e] e« e A IR I F4%4 Ldsee] g ¥

A7) AL E A e AlE TR VB G4A BAS A7) Aujdsx oke Alek TR DB §-44 RS
2 7] A D E A ke Al TR JB 44 w452

(a) A2 FE71ssHA 9459 YA TCR CB A Ao 2E7lsslA 45

(b) T AEAA AujdE o] A7) T AE7} HedAd TCR CB L <lo]

Z3lE TCRB 7MA EWels x3ete 7]%5A4 71 TR B g HEol=
A, 2

F57bssA 92

2
Hdste, A2 vke2~E F53e

My =

(C) &71 Al vpg-2=8} A7) A2 vh¢-25 WA

Hel7d TR Ca Z=wlQlel 2Hs7bssiAl Add Abe = AFEstE TRa 7MW =dldls E3sh= 7]s
4 71vel TR o EPEfol= F

Wld TCR CB Z=ddlol #s7hssiAl ddE Al e Astd TR 7MW EddS ¥3ste 71e
A Z1vE TCR B Z2IRElo| =8 el vl &S P dAE s, 82 Add v
Az =5

A3 30
298] oA,
(A)

(i) WA TR Va F32 EHE9 I:Hiﬂ% = LHoL]xé TCR v
2] ke Al TCR Vo §312F BdE59] ¢4

rot
E
i
O,
fr
2
2
P,E
rir
>,\l
o
e
!
P,E
K

(ii) WelA TCR Ja A= v‘:}éﬂ%ﬂ AE BE A TR Ja FAA FHES 7|54 Aujdy
A ke A TCR Ja A B4E] 443 dyEgE dAstE A Xxgdsta, gd/Es

(i) WA TR VB +d2 2459 tiAdl= A% obd Wil TR VB 34 24dES 71549 A
A s A o2 AF TR VB #F44 2459 ¢4t doEdz Ash: As EestaL,

A% 31
298 ol Ao A,
A)

(i) WA TCR Va #F32F £d59] diAl= ZE il TC Va
A e AR TR Va #42F 2459 ¢hdet v Eg R dAshe 2 E3stal,

_9_
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[0005]

[0006]
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(ii) Wl TR Ja F42 #4594 A= BE WAd TR Ja
A & AE TR Ja F344 2459 463 dv e dAsts s xdteta, 4
(B)

(i) Weld TCR VB
WA= A &2 AbER TCR VB

:10 :10

(ii) WAA TCR DB FxAF #HE9 giA= e Uedid TCR DB
A e AR IR DB HAR PAS] 948 AV dAsE Ae EHeL,

#d Ed dig JE JA=x

292 2011d 10Y 2892 &Y% n 71EY A61/552,58235, 20124 4¢Y 69AE &YW n JtEY
A61/621,198% 2 20124 9% ULAZE 295 v 7= A61/700,90850] gt 47 olele FHaly
o] REFo] HEL Ho o1&d o) x3H

Hodtg e fA4x HEE H-Alg 2829 An ], & = A EElE T AlE 8A(T Cell Receptor: TCR)
7P FARFR(AE &

A, TCRa % TCRE 7P FAzE /%= TR 2 TRy 7MW F8A:H)HE 2gaaL,
shel TCR 7P A 258 Abgr B Abeshe TR Ze] el = (5 59, TRa 3
TCRB Eefetol= Bl/m= TCRE 2 TRy EeHEle]=)E ddshs, 44 wid v-Ag 58, dF =
FelE 59, v e dE)d A Aotk @ vy Abgr B AbdstE TR 7 RS

T HANE TEE, el WA TCR A *XMOM A A=A & Abgh TR 7P 99 FAF A
= ] . 3 Abeh == AbghstE TR 7P RS Eget

E= AbshE TR Ze el =E ddshs Hioh, 24, 9 AE(dE 59, T Al A3 Zlejo.
w A frdAEE Egehe fAA MEE HI—AF* &= 15 CRk

.

vl & 7] &

THAAG W oA, i AP B HEF(dE £, AYSZ2EY) L T HEF(AE Y, T AlxX 584
T TCR) 749 &4 &4kl 93] A"k, dH % Axe T T HAdAE AN W §kgo #A
B A o3 AAEHE R, Ax e BHAAe e M2 We Rl BA Fb T Alaze] o3
vl 7} ok

T MEx=, AX Zwuide o XA H3a (Major Histocompatibility Complex: MHC)$} @ sle] o] &of
AAlE qFAS AAsta FAsL. Ay] &Y QAe T X 3w Ao Zaw TCRO <] miziect. 270
o] 8 FfF(class)Y T MEE Ha 22 75S AFsrt: MESAA T Alxe Ax W odd (DS
Aot Hx T Axs AxX 39 9ld (4 Edstt. Ax=sAd T Alxe (MHCSE #Aske]) &8 AAsH
= AxE AF Fdyste 2adg AxAel=Es: Edstetar, i, BHx T Axes 9He RiE E3sia
(MHC 119} #&ste] AA" o] Q2o o&] Zetolyq) o] &A= dAAx-m/ld HAAE st
B Mol 9ofgt A Ais A3}

=2
=
o,
ot
2
Lo,
N
b
N
)
olr
oX,
2,
=
2
ot
2
i
ot
E
i
2
-
ol
o

o s AU, AR EE AgeE welzzEAe gk wee Az, AAdAH A

sl BAE AusE shtel wpe, () AR ABkssl Adsel dt AMIHA 9 g AgIEy
AV, DR RA AR 2 U nhes WeIRRd B4 AR nhes By Qe 2 (2) A
2 A5bsel Adsel g AMEEA 2 AR Ve R Tk $A AWED 2 gy vhes IRy
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Wk AH FAAAAL phes BW o« 99e Tk, A
3 ojt}.  o]9} o], VELOCIMUNE® ®}§-2% AR
A GA 7pa wrele] FRE FEAL AR,

23lg mh$-2~¢1 VELOCIMMUNE® P28 Al&-
A S 2&std AMEshy] Ys ulg- oheket

o
2
fo,
rol
oZ
i)

@alsh A, T AE FEAE, VD) b el BAe Eget A
A% wE s x fAAel g3} FEE AW GUe EF
T AEe A Folath. EF, FAS ¢
S ok, WA, AR $%Q =g T
AT AE S84 =S 4E

A% BAe TP
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WA B,
shibel AAFEA, Lol 7128 WAty BRG] 37 AMAHA e TRa 7hA FAAFE 61719
A Ta B4 2 el AR Vo $AE ZFET oE AAE0A, 7] H-Akg SRl 47 A
A 28 TR P FAARE A T A SAE AR 9 AR Vo $dE 208 dsels

shube]l AAFE A, el ZlsmE v-AbE SEolAe] Y] AdE A &2 TRE 7HH fFAAtaE 14719
At TB A, 2700 A DB B Y] A VB 2ES Y. v AAFECNA, 7] Bl-AE
sEolA I BHEe] &dd dyEd, A DB 2EE

o] A7) A A e T(RE 7FH FHAFE= A
o] ¢kAst Yy Ee, 4 Alg VR FHES] &g Ay EYE £3TT.

F7ke] AAGEAM, 29l Vel v-AR eE(dE B, AAF)S AFEE TRa AN AL
TR 7 wde] sraeeetels Mds F7h2 e, shuhe] AAFHelA, 47 Hl-Abd = (dE =
W, AAF) e At TRa FAAANA aht o)de] Abgk Ve, D, 2 Js ¥4, o5 9, A Vs, D
6, R J6 LS 3 YRS F7bR o

shubel AAGElA, 4] WA FEE QY U-ARE TRe R/EE TR HAARE fAm, 37 &
ARE W75 4 FAR el

shubel AN, 7] WAk BRE ARl sl AAFEelA, 7] AAFE vhes @ dE
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shubel AAENA, 37 vkt skt o] el ke Va R sk o)l )
J 2
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of lom; =AIE AAFEA, TCRE FrAs= AbEsr Zhgol A A,

T 32 v TRa FAA#E AMEEel7] fe 28 Aol g Zsl2A (813 ofd), T(Ra 7FH 49
Az FHe AAE w92 FAAFMAIDISA0) O] 7] AMEste] Al A ow RUMET. w2~ Mg
= AH Vs ZAEM, AF AES A 71EE A ET. MAIDS WY E giHFHA ID HEE S| gt
TRAVE= TCR Va #4do]al, TRAJE TCR Ja #Ho|a(hTRAJE AFE TRAJe]t}), TRACE TCR Ca =wWQlo]lx
TCRDE TCR § ©]t}.

% 4a WA 4gv= TCRa fraxtatelAe] 218 Abgks) ko] digh dAgh Ealjojth(n] el F] obd). = dave whs-
2 TCRa V2 J B Ao gk Tallo]ar, T 4bi= 2V % 61] Al B4S 249 nf$2= T(Ra 322
of Asietr] gk Al gk =sfolal, & dew F7FY] A V A4S At T 8V 2 61) AME EAS A

3 *J%"EM % 23V % 61] Al BAS

3
e Al R weAelR, % el F7h AV R4S HSsel F 9V L 61 A BAE A
A Al iR walolw, ¥ afe Fbe] AR RS skl F A8V W 610 AY RS AN AR
Agpel O malola, ® dgiz k] Al REE AYstel F 54V % 6L Al RS QU] AT A
B wafolth. WD W URRAA D MBS o

% 5% w92 TCRa Akt Abgrsl defe] g AAIFe gk =a]=A (m]#H A obd), 7|4, Abgk TCR 6
AL (TCRS Vs, TCRS Ds, TCRS Js, TCRS enh(1&HA) B TCRE EW(C)) Hg AMHEStE TCRa FHA 2
A dAE. v e ) jERA FAED; AFY ALe A 71E2A FAEY. LTVECE UE =
A3} WMEE ou)stH | hTRDE= A TCR 6 o]},
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E
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et

108 &-CD4(YH) 4 &-CD8(XFH) FA(F ) &-CD44(YH) B F-CD25(XF) FA (BT )= &
W, s8I ArE3td TCRa (1767 HO; hTCRa), A ArEsts TCRB (1716 HO; hTCRB) E &3
A AtgstE T(Ra/B PH$-22(1716 HO 1767 HO; hTCRa/B)EF-E1Q] nk¢-2 F4 AlZ] tE 29 FACS &
Tolt}. K dde FACS &&= olF 24 (DN), olF A (DP), (D4 @ (D4 SP) % (D8 T &
(SP CD8) T MEE e 4= QA s}, 35 wlde FACS 252 T AlE e B¢t ol5 24 T AlXe 7zt
SA (DN1, DN2, DN3 2 DN4)Z #He &= QA b, 1716 2 1767 = 3 2 704 gelx= upel 28 MAID
HEE on| g},

Bl 2 K1
P oo i

o,

T 118 WT, hTCR a (1767 HO), hTCREB (1716 HO) = hTCRa /B (1716 HO 1767 HO) wh$-2(n=4)<] F o)A DN,
DP, CD4 SP, and CD SP T A¥9] W (A ) 2 A 4 (5% )= Yekdo},

12 WT, hTCR a (1767 HO), hTCRB (1716 HO) T+ hTCRa/B (1716 HO 1767 HO) wh$-2¢] ®]% Alxe] i
o1 FACS #Aolt}. #= sjdS (D19 A (YH: B HZ o] th3t ) Ex= 3-(D3 FAXKEF: T =+
gk 2) 2ol 7|2 da A FAS UEhl, F7F HEe F-04(YFH) e F-D8(XF) A
Aol 71%3 D3+ AEe] A4S vehla, = e F-DM4(YF) T F-CD62L A ZAo] 71 %3
D4+ T D8+ Ml 248 yehdth, 7] ZAe Do 215 89 T AZ(HEE T AE(Taie) W

A 71 T AIET,) o &37] = 8371 719 T AZE(Tey/Tw)) S TE8HA siE

Jzﬂ D) 1-r1

of

= 132 T, hTCRa(1767 HO), hTCRB (1716 HO) T+ hTCRa /B (1716 HO 1767 HO) wh-Z~(n=4)2] CD4+(HZ o
g) T 3HS-F #id) T AXF/H3(VF)S EAIS Ao,

% 14% WT, hTCRa (1767 HO), hTCRB (1716 HO) ¥+= hTCRa /B (1716 HO 1767 HO) wh$-2=(n=4)<] CD4+(’dH-
‘é) U:L_ CD8+(°]"T‘ "’H‘j) T }\1]4_4 Tnaney Tcm ﬁ Teff/em }‘ﬂ /H]Z}-(Y—r— = C}\‘Iql— Zio]df

m

152 % 15b% WT, hTCRB (1716 HO) HEi= hICRa/B (1716 HO 1767 HO) wh$-2=9] ¥ D8+ T AME(% 15a)
HEE D4+ T AIE(E 15b)ol A ZHE Abgt TCRB V 4] AP £d-50142 A5 AH&3te] FACS 24
of oef A4S aoFet wolrk. HolE= Wt £SD(n=4v}e] o] vhe-2/05) R EAEH.

% 162 B = 16bE FA T 91 T AlECA WT, hTCRa (1767 HO), hTCRB (1716 HO) =& hTCRa /B (1716
HO 1767 HO) wh§-2=ell EAet= 2HE Ab TCREB V 249 mRNA LA (YFH) S A1 Zelth. = 16as AR
TCRB 7h¥ A (hTRBV) 18, 19, 20 % 24°] nRNA 2@ o] £4& vehlin], & 16bw= hTRBV 25, 27, 28 2 29
o mRNA o] 245 yEhdT

T 172 WD w922, A4" TCRa FaAkstel] tist 53434 vb9-22(TCRA AV), 2709 Al V 24 2 61719
Al ] BAES 288 A" TCRa Akt =d AT w2 (TCRA 2 hV, = 32| MAID 1626), 870
of Ab vV Bd 4 61/ AME T BEE Xt AAE TCRa Aol st FF AT w2~ (TCRA 8
hV, % 39 MAID 1767) % 23709] Atsh V 4 9 61709 At J 45 E3ste= 44" TRa A of
3 S8 A w2 (TCRA 23 hV, % 3¢] MAID 1979)ellA] &-CD3 B A EZ(A7)A, YES AE
Folal, XF& Wt I AEola, AelEw wd HAEF ok ol D3+ T Alxe] N=EE yepdhel digh o
EZ 0 FACS #4] 3|2Ea:E =AF Ao},

lrg
o
.
ofl T
N

T 180NA, 5 N dlde F-D4(YFH) EE F-D8(XF) FA= A W vk = 23709 AV 24
al

2 61 At ] BAE ¥esle FEHETA hICRa vF-2(1979 HO) ZHE 538 F49] D3+ T Ao uf
3 A2 FACS #Aola, &= a1 Hde 3-(D44(YH) T 3-(D25(XF) 2 ZAE | == 1979 mp9-~

ZEE 4538 DN T AXo] tdk FACS E4ojx, = #de W T= 1979 HO wF$-2(n=4)°A] DN, DP, (D4
SP & (D8 SPQl 4 Al HAME (%) (YF)2 2 xot},

% 19914, #5 A9 (D19 T F-(D3 FAZ AAE W EE 1979 HO w22 HE o) v gz o
gk Al FACS ®A410]ar, 95 g D3+ WT 2 1979 HO wh9-2=(n=4) 2HE 53 HAE v AEY
=)o ezett,

FO

WS A7 G FAF g
A
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

Bouge AgsE T A £8AS BEaE G404 WgE v-Ag BB, 4% 56, 4R, 48 59, v
S mE YES AFAY, B oI Td ANAHA XL T AL £8A AP FANRE AAAE Aol
e A4 AR HAR RO B Aol Ee, B e oF wakels o, AE 2 x4, o
o Az W W ole] ALE PUS ATV 9e) golHA gerhd, B AgH BE §o] L ojT 1
§of EE of 7 AHEE EHozRE Wk gAHA gAY BusAgE @ 1 g % o T FYAA
G54 ovE Tewt

BEA ofmwedt oA AWely] 98 SR go "EAOlF, FA fetd JA(dE B9, A m:
A 2 B4 R 2FS 2 0 obulndt @l o9 ofvlwte] YA T, wEA o]l
BAE FRAeElE NG9S WA nEA WAL JESSE FRAeEE WaE Bugons 9y
FE otk dwdown, wEd ot gAle W) %At %A A, dF 59, MHC 2kl o
S AAE BEAS s T AEe FEe Addon WeAylA et fAE SeE gae 2 5
A% 2 ot 2F o Zeld, e, W, FA D olAFAT 2e AWE Z4; AN L Ede
Uih ge AUE-stelmma 24 olxviebnl B 2RI ge oluE-gH S4; ddded, olzal
W EYERS g BgE S 9, ok2ld ¥ S2Eus ge 944 F; okadEEA R FRHY
Boge g 4 2 Azdel R dEods) ge $-ohe SA% ERech. REAQ ofmlwdt WA 1F
o B W, WR/RA/ AR, AULTI /Bl 2 /b2, kel /e FREp o] E /ol 23}
=HolE, ¥ olaser/FRENS AT, A AN G, Lo Agel oJs EE TAlFE

Gonnet et al., (1992) Exhaustive Matching of the Entire Protein Sequence Database, Science 256: 1443-
4510 JHAIE RAM250 ®1-9-%(log likelihood) WlEE 2~ex 4 zhs 2= HEZA oluiil tha|o] o] Fo
Ak, Adx AAFA, 7] AL RAM50 21-9% wjEB A0 A ]S4 e k= ke »EZ g
ojt}.

A, 2 oS Edo] AHAIE opmiAt Aol A BEA opn| gt thAlS 23Sk AR T(Ra
B EYPerol=(H /e AbgstE TCRS R TCRy EHPElol=)E Ld3b= A ¥y E H-AlE 5ES X
et

FHAR= el AR AR TCRa B TCRB EFEI=E dhadtshe ik &A7)d F7hsted, A =
Eo FEZ &, b it B Uy ZEHEel=E d5sst 4 Qlrk. wEkA, B4 JiAE AlgskE
TCR ZHEfol=s UdFdlele FEULEE IS Awel Xgsts 4 WgE vl-Ald & F718)
o, B age fHz ZE FHEE AS] Edol JAE AT Aoldt wEHSEelE AES Awel AEstsieE
H-Ab $Ex 53 A F3t

AMEy A@E o] AlgEHE fo "FAA"olF, FEHLE|E H/EE olnnat HAE FAAES A3y Y
AHEE e FgA AR v Aelst daElsel o] AANE FUAAS Esheitt. 24 JiaE
AR HAAFEANA, TUES 10.09 AW 7Y HdE 2 0.19 & A HIEE AH-8stE ClustalVW v. 1.83(=
) AE3} Gonnet FAF WlEB 2(MacVector™ 10.0.2, MacVector Inc., 2008)E A}g&3le] AAHATE. AL
FAdA Y BHEEte] BuEHE AEY ol EA M FH$Hu. zZHE AAFEHCA, BUAALS N-wtel A
C-4e7hA] s dulde] IS vugo=zx AAHArt. 75 AAFHA, 7ide Abg/vl-Atg AEE A
o AE vjag o

. Z1ullel Abg/ml-Abgh A d o] Abg FE(R]-ARRE FEo] obd) S Abe A d3} 7]t Abgt
TR Abole BAUge] $FS Folsy] e vl ASHTHAE SW, e AFe/v)
ol o)

S
AQ, o 59, FEUSEHIE Ei ol A3} Bste] AgHE Sol HEA" EE E oW, A
How A¥stu Muy W, FIALE|= EE ofuliedre] o 75% o, I SEel= ®

al
80% ©], wEHLEO=E

oF 97% =37t FLdF 2/ MES . FdAbe HAHO FHA w435k w9k, 243 #AlEe] WA
. EXEEE

DNA AEZ 3542 ot (S, "354 ot (homology arm)")<S Hfrallok st waha, s A
_]
o

s AT BASE UG AD AololA BAT 4 Uee olalE Aoly,
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257 A A9 S ok dE PAER] gevhd, B oago Abgksly gwide] 7k ol A2 #
78l A= Utk

FAA gAY DS AFEEHE go] iAo, Uil FAAFA LA fd EAE X sk Uil
FRAA BT Er AdRE o|FTAEAH B A A ALR giAEE AE ousit. shue Ao,
wlg vl-AbgE A e ole] WS AEeke AR FrAA Ee oo "o R giAg. AEske A
FAA T olo] gHe Fx2 Z/EE V5 o]F TN AY, oAU, BE AAHoR TU EE
A AR A e dEdd, ol WA Hl-AE fr A e olo] do] tiA|E Y] wiEelth.  d1Y]
AAlef oA QT E = vkl Zo], WA HI-ARE TCRa % TCRB 7M. FAAze] wEallEel= AES AL
TCRa % TCRB 7FH Aol &3t wEelLElol= IR A s},

7154 @Ay #Aste] EYo| AMEEE "UsAeld, AP didy FAHer AFEHE sl o]
AEety &8 fAete dids omeitt, o & 5w, 2 e A5 AA A, WA FrRF el A
o] thA (WA B]-AFE TCRa, TCRB, TCRS6 H/%E TRy 7HA FAAFANAY thA) o2 A3, 7154 Wl
4GS BEEH] ke FEAEE 2As.

ool AREE= TR F3HAR (oS EW, TCRa s T TRE FHAEH &, A=A &2 V(D) A
g, 9d3AM, Ad, EH Ad 9 dojo AF T FFWUTR, 28 99 5) Tt /1A DNA AL IEE 5)&
F3e AA TR & 998 383t TR ¢Z 998 83 Al DNAE v}, TCR 7P F-1x#H( 4
5 9, TRa 7PH FdA3 =& TCRE 7 Fdxa) @, TR 7FH 99 2 (VD)) 99)S A
TR &9 Ad 2 7% 3 A3MA ALE 2T g J9S Eshste Alm DNAE 9n|ght.

E‘ 5
A THE, AR B8 B) A% TR 7hA faAH zEE 5 gle

FeEfell A, 2 e ARt oR {FHx Wy
s A gk AbgrsbEl TR 7M. FAAFRE Axel =

z A AR EAMHC; wl9-2=olA) T AF W¥ 5 &9 (Human Leukocyte Antigen: HLA; AF
1) EAet BEE T AA Aze Fudel #2 gl AAIGY oAIEZet Ajett. T AXET
9 T AE FEA(TR) HEFAE B3l olE dueEze Agstt. T AX ¢844 o 2 B8 4,
2 oF 22 274 fFH] A2 o]Foj o]HolgtA Fxoltk.  a e HA & FHAFE H=I
EFFeE (AP E vk QA 14 de]) o AR el X SAE A gl oJF testEm, e
(uh9-2= AAA 6 =AM A 7 Adel) BoARE el AXE A e os) dsstEt. T AlES]
O a B OTRES zEal ol W, T AlEe] &5 y 6 TCRE 2l Slvk. TCR3} (CD8+ T Aol AJA|8h=)
S & 1o ZAge (o] 2 e TCR ¢
Aol el 54 AANFGEE Yy, #Hd VEe B-AR A9ES Yehga, A 13E A Sy
ERAT}) .
TAHE &84 o« 2 B
ATk, TCRE o] Fi=
el & NExd n

TCRe] 7}

ZE el = (2 fABH vy 2§ EEEr| =)
271 27N EesEtel =9 Zh7he EW <
2 (tail)E TR FtE =g 2 Axd mele
gL gl 5 3
FEED FAXS fAE A, T A2 #6864 7Hd §F313F3 (8 &9, TCRa 2 TCRB
=% ke V(D)) EAPAWN), AZ0), E TR 2 TCRB §oM= thFA (D)
sho-sttl. FAAY T AE @ %9 TCRa 7PA FAAFE Auidsle] A TCRa A= V) &
2% (Va/Ja A & s, TRE 7HA FHA = Avidste] B4¥ TCRE 4= VDJ
4 2} (B/DE/IB A)el o3l szt

=

50148 A4,

e
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Ay L
(o3
L g &
> 12 of
N

E

o

lo
i ox

T

MEowl Moo B2 ot 2

(=D A e el

N

Avte] gEAgon QAd, FA AZE 4% AL BW uAc BHe SH0R st 9@ sl we u
At FAA 4E 2w d 2l b oFe & 19 uehdth. TRE 7
, TCRa 7} Fx=x+= DP

)
3 4o M e
~ 2
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=2
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2
lo
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=z,
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ol
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] dojdtt. TCRE FAAE Awde] &5 5, Al
T #Z: Janeway's Immunobiology, Chapter 7].
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¥ 1

FAAA T A T dA

ug o DN1 DN2 DN3 DN4 DP SP
A CD44+/CD25- | CD44+/CD25+ | CD44°"/CD25+ | CD44-/ CD4+/CD8+ | CD4+
CD25- or
CD8+

A 71 (S 5, v o Bofried, o5 I
al of A7 T ME(Ty), dE W, AEZEA T AXE, T
A, Tyl7 AZE, Tyl AE, T2 AX o= Fgsitt. 9 oF, te T Mxe 7|9 T AEREA
R&Ea, F4 719 ME(T,) EBE a97]) 719 T AE(T,)EA EFIo [ 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 @ &=
Eoll 93td, %27 7Y oF, T, AEE 577] 715& 2te ©x A F4-HF 719 T Alxxe] ol
g7 EL Urhlls W, T, AEE oA 29A Ame Eu) T AEE 9 5

Aol gA-H5F 719 T AxEs dehE
At wE (M HE T AEE (D45RA ol2d S

H(AE EH, MAHF T AE, T, AE

BEE 7Y T AEe v dolsk A 39 vA, odE 9, (DM4E Tdste Aoz FAH k. T Al
3 kil #3l[Janeway's Immunobiology, Chapter 10]9] 7RAIE o] dt}.

TCR 7F¥ =vle & A oA F2 7|58k v, 28 Tl Mxe] FE¥Y ofyl, TCRe =
2 Azd Tl £ F83 V)5S AFsth. &de IR F8A EFA= sl o] o« 2 B, ®
y %6 ZYfetol=E Faw &, da3g FUke] A= D3y, (D36 B (D3 et ofyel, ¢ 4 &2
FA(L 0)E XSS, TCRB Auide] ¢kgolA, AEZF TCRB /pTa & %“546‘ ol gt - (pre)-TCR
A= AlE FAel D3y A EAst. Mlx ¥ TCRa (% pTa) wolel A 271¢] ¢
4 F71E 7HAY, o)F dtuE D3y e olHOFAE FAsta, thE v 7M7) A FE FEl 1
TATT. TRE = s =dlelA F7ke] 9714 I71E 7FAM, o= (D36 & olHe|qAIE T4 sk
o2 WY [z 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]dA]9l (D3y e, (D36 % T & ¥t 2y HEFA= T AX 1H%
of HdFr, Wi m=WdelAe S4 e AXAE HAAY] A FE BAIFAZA dTFE =
o7 ARbHANCM, o= (D3 MEFH e Fajstel] TCR #7F ERell #4=a #allE 9l 548tH= o=
SHAQY % 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].
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WM N g O rlr ol

E94>‘_\1L40

1r

Zgd 539 b3 2 T e AsAE S 222 ZAAAT TCRa B o] Ho|FA(E= TRy § ol&old
ANEA TR AzAGE 93 A& Ao, D3 A= st We F&A ol &4d3 HEZ
(Immune-Receptor-Tyrosine-based-Activation-Motif: ITAM)S ztar = ¥bA | zF ¢ = 37019 2 ITANS
E3E. ITAMS & 71uAlel o3 Q4kstd 4 = Blel24 71E $R3heh. webs, Z=HE TCR-CD3
A= 10709 ITAM REXE 3Hi-3tch[ 3% Love and Hayes, (2010) ITAM-Mediated Signaling by the T-
Cell Antigen Receptor, Cold Spring Harb. Perspect. Biol. 2:e002485]. TCR ¢ o]3%, ITAM XE|X+= Src
AL Bol2A4l ZIuAl, Lek 2 Fynoll 93] SIstE™ | Aodd sjzAlo|l=E /fAste] Ras @43, Z#
olF, Y AE=ZA AME E A} QA EAsE fdetal, BF FFA0E T AXE 3t 24 9 5237]
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28-S = A2 Janeway's Immunobiology, 7" Ed., Murphy et al. eds., Garland Science, 2008; °©]&
o el

F712, TCRB ZaE 2 AEd Tule nEZ=g o)l 143} 9 ofFEAL o 988 sl Aoz A7)
He, AR 2 dAgel N-Zw dd® TCRE A= 4 AlFEd &A%Y =% Shani et al., (2009)
Incomplete T-cell receptor—f3 peptldes target the mitochondrion and induce apoptosis, Blood 113: 3530-

411, wepA, BBl $839 752 TR =W A (AF AAFENA, Az FEEnt ofye}, wraks 3 Al
Ed Evde E3e)el ol AlTH, 4% AAFeAA, ol A §Fxe olE WS AHstE
TCR == FA2 W E v-Alg S&5 AAE o aejsfofof g,

;
AL T AE FEA Aol e A £ vhaE A6l FAE] Aok, B @ A
el W AL (el W, vh- 2 =
o, AMAste] AR T AE 84 b mrldg st
¥ EE ARsE T AE )
9, YE Y vhes)d B

o

o &
o,
i)
|
gy
i)
o,
rlo
1_,\'(
o
>
>
qoaE

g TAE F8A W 9 Al e dvEe
S ANE F olE H-AdY BRI EW, ANF, OF 59, 45 2 w92 AFsn, nebd B uy
o mAs: Felo] wrgste] 90T Al bW EWAS e TRS PSR HAsts gee] ouELe] 2
Fobe v-Abg RS AFAT. AR AAGEA, B wye Aol o8] ANHE FAL LFSA ol
BARA S 4F BN VST S e GID T AE FEA ANEAE AdelE HAE FRE AT

shubel AAgEelN, &
Ax WaR WA B2l
A ke AL TR 71
TCRB, TCR& ¥ /%= TCR
AeolA, AMAEA e Alg 10

Sw, AR IR 4 SRS EW, TRa,
4 A TR Fh el BAe gART shhel A4
W GAARE el w-Alg TR A SRS DA w,

AWVD)I 24)E& Amol E3deke

5 e, HE 2 nke2)S Agse Aoz, 7] AudE

X] & AR TCR 7H3 As7bsetA dds o] AbgstE TCR

FAAEE frdstar, A7) AbgrstE TR kst 7] Wild vl-AR TR #Ad
o

ol &g, wepd, sbe] ANFedA, B
[ex]

rlo
\
B
=
14
[
N
52
rlo
>
>,
o
H
(@)
-
N
N
'
o2
12
r—{m

At ols)ol vhe Aol

AR
o
EE u-Ab TR BW A Aol A5

Ad=ol A= AMEHA e A TR 7P 9 BdE Edehs dolfAE Fete Hl-A FE(AE
B9, AAF, dE 59, HE ® w2 At

slubel el M, el FHA wFE v-Ag SE2 v-A (s B, AAF, dE 59, dE 2 v}
$22) TR B F42 #4& FAstdA A TR 7HE 49 242 Aol £3ev. 245 AAFeelA
v 99 TRY s =Hdl 2 AEE wEE 2T webd, B owude) 7 AAFEdA, 3y
A AP vl-AbgE T2 el W-ARRF TR #HE =l 2o AlEd mels fART. 9E AAY

ke
A, AR FE S Hl-AbR H-UiRd TR EW A A, s S, HI-ARE HI-WlQlAd TR
1B AEd s v, Adrlel JEbd whe o], TR =¥ 992 FU-HF T
HoAo) el Fofahar, wpebd Wijld TR =W 99 T Aol 744 vl-Aksk <7 (anchor)
]

AR Al 7 2

9 AsHAY il " AEgeiv. webA, shue] G, B o] fHA W EE H-ANE $ES UIR
4 Hl-ARgE 7 B Asde #24, dE 59, 3 #AH(eE 5%, 3y, (D36 % D3e), T, Lek
Fyn, ZAP-70 55 T3l v9& FAS = }E"@rﬂ T Al 845 Fa3it. TR A0 FAF A&
Bz 2o BH[HZ: Janeway's Immunobiologyloll 7HAIE o] dA|wk, o]o] AR = eerh. 3k 2o
T U k-2 fREAE A 0] ZE o] diA 9 owke-~ EW EWle] {§A 4 7138 Zi.‘li o x| =
A B AE g 2 g 22 A9 348 YERE VELOCIMMUNE® wF$-29F fALsHAl, shuhe] Ao, 2
o] vl-Atgd FE2 AN T A O 2T AXE £31 A4S YERIY.

Ax AA e oA, B e AuEE R 24 Al TCRa 7MW 9 EAE Awdl £&ete H-Ald 5ES
Agste AR, 7] AMEHRA &S A T(Ra 7M. 39 £42 H|-Ag T(Ra EW J9 F302 Aol
2AF57bset A AAEo] AlgstE T(Ra FAARE et shuhe] AAIFEHoA, 47 Abgste TCRa F3
Az= 7] WA HI-ARE TCRa A8 o]€]o] v& Aol F9dx EAlgtt. = oE AAFHA,
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o AR IRa 7M 99 B WA WA TRa W 99 FASEA wag -
A TRa 74 0394 2AL gAGT. shtel ANFEelN, 7] AMEEA 2e A TRa b FA%
o b FAARE WAD. Q% AAGENA, YY) BES Y H-ALg TORB
FA AAE FARE. webA, A7) BEE AR AR/I-ARHE, AED T

1

AE7bs el AR =] Ak TCRB Trﬂxure
AzE A7) A vl-AbE TCRB HAxkE o] 99

g7 AEE A 2 A TR 7P 99 £dE

i} N‘I
(e et
Y

Fol R9lolN EAgT = oe AN,
Al B]-AFeE TCRB W AY9S #A3H4 1 yjolad Hl-
TCRB 7HA 4

;:
e

A TCRB 7hd 0304 TAE dAdY. syl AAFENA, B7] AMEEA Fe Ak
= Wikl Hl-ARE TCRB 7R fAxaE diAlRith. dF AAE A, 7] sa LHOJ*J H]-AFgE TCR a
i ool 9 2w ogo_ﬂ, TR A FAGdT. wEbA, 7] SEL Al AbE/H-ARH(S, AEEl) TCR

B # % Hl-AME TRa 5 Edtebs TRS LA

a2
i
>,
ot
fuj
S
>
PI
EL

CROIEe (a) WY M-ARHEE BW, AAR, 8 BW, shes EE gE)

@ Heol A5rFsaA AAsel R, Sk ogel AR Vo A D St ol el A% Ta
£ AMERA Be T AR SEANR @ A FAAS, SEE 6) WY -l

2 EE UE) TR BW FA% ALl A5 s adsel e, sht ol

B, e oldel A DB BA W sht ogel A 1B BAL ek AMAEnA e

T

TCRB 7FH FdA=E Aol 2dshs 4 Wdd v-Ag s=(dE 59, A5, ds &4, ves &=
KR

(¢

o 24F AAFENA, 7] ANEHA e Ay EE ek TR b fA4E(AE 59, TRa
TRE /b FAARE 37 M-AY FR(AE EW, HAR, OﬂE S9, whes EE )] 44
Aol Egwlel ek, 2F ANFEolA, AMAEA e A TR VDI BA(AE SW, Vo Ja
VB DB JB BA)ol o)g TR VD)) EAe] AL vkl H]—AP%‘ TR 7hA A Akae] EA)eh
7] Abg Vsh J R/ V) Do} J RS ul-Alg IR BW Qe SAAe] A5rkal ddsel v

o A ANFHAA, 27 v-Ag SES 27kue] AuARA e A Ei Aekshd TRa 7hE
AR L/EE 27hse) ANMAEA e g E At RE b FAAHRE TFRT. webd,
A R ANLHA e AP B AusE TRa% TRE 7P 4143 5 sh} Ex E
S BFEGAIG. B ouwe] A% AAGEA, 4] -AY FEES 1o AdEA e Ay
AEE TRa 7hA FAAE B/EE b0 A A e Alg EE AgsE R M fAAEE
SRk, webA, A7) moAle FRe AMEA) e AR EE AR TRa% TR W f043 5o

)
g
fr X orlr o

2/5

=
>
0—-

i)
ol

HFI r = ox

el AAFE A, Al P 9 BA(oE B, AFg Va Bd 2 Ja BE)S e AMIEHA @
< TCRa 7F¥ FxA 2= v-Akg A A} = = H]-AE 7w o
AL gASg. s AAgeel A, A 7 9 RES Tt AmdEA 22 T(Ra 7FH 4
= U4 TRa 718 FAx#E EH‘ﬂf‘fPD} shel J L Ja 4L Al
dxo] Auid®E Va/Ja AES &
FAAbs Fo) 47) A Va w2

o
r-{u:
n =
O
é
=
2
il
92 -
B3
=
e
i o

AR, Shbe] AAFE A, Al sk 9 BA(dE 59, AFE VR, DB, R TR H)S 2 A
MAEA e TRE 7 HARARE WAl el 9Askel 47] Al b Qo] RAe gget ul-Alg
S X3l ANEE A e TCRB 7}

Qe REe tART. shiel AN, A sba 99 23
W GAARE Y TRE W SAAHE gAY, shtel GaelA, U1 WA VB, DB, 9 JB
wAe Adsel AMGR VE/HB/IE NS AT F vk webd, shtel el 47l AgEA
e TR 7bA AR Fo| 47] ALY VB, DB, % IB AL AuAse] AW A VB/DB/IE A

E e ANGEAA, Ad AW 9o 2ae mgeht AMARA $e TRa L IRE A HARRE 247}
o WO TCRa 3 TRE 7PA HAA4RE dAeh, shbe] AAFejolA, Helg v-Akgt Vo #8 % Ja
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de AudEol AMdE Va/Ja MES AT & glem, WA vl-A= VB, DB, 2
slo] AujdE VB/DB/IB MAS B4 & flvh. wEA, shue] FdelAM, A1 A
7P Az SO 7] AFE Va 24 R Ja B2 ApfEEe] AuidE Ab Va/la ME
o, 47l AmEEA &2 TRE 7FA FdA2 Fof 47 Ab Ve, DB, R JB £EL A
AR VB/DB/IB AEE 4T 5

12 Mo

J
A &2 TCRa
%
u

dxlof A

woage] A% ANFHelA, APEE TRa W/EE TRE FAAAANAHA FL TRa 2/EE TRE
W AT EIDE TS w-AE FRE U4 W-AY CRa L/EE R TPA FAARE
AR Sl AAFE, B2 LY WA TR S/ TRE b A W15 R
CIE ael AT, ) B AN B A, A8 B, Aol g

Selhu A GEd o ARE W o Aud el o WFelol olma AWAE 9514
Az0E b o9 BAS olgstel HF 4 Grh.  shtbel WA, 4] AgEE MRa B/EE
IRE 7h8 AR WY WA TRa B/EE TRE 7BA FAx39 ey -4 TRa B/EE

TRB 28 §4742 Aol 9% 5 A},

Abgr Bowke-s TR frdAbEe]l VR T B/Es= V, D, RO 2o e, WH, fAA % e S
www. imgt .orgol A ©]&7Hs gt INGT ©vlo]EHo] s ARgste] gld 4 tp.  vhe-= TCRa 7B fFdAbE=
e 3 & A%

oigr 1.5W 71 7]elar, & 100709 Va 2 60719 Joa BHL X3 2 #%). Atg TCRa 714 A=A F
= U b v)ela, F 54709 Va B 61719 Ja ®HE TR, o)F 45719 Va 2 50719 Jai V)%
41 Aom Wojzity, o HAIEA gGevhd, 2 HAAE S8 AduE AP V(D)T E-8e] AgE VDI &
Aol FINFE ougtt. B wHe] shute] AAFHe A, Y] A WER v-AE FE(dE W, AA
F, dE 89, vea B YE)S s oAk At Va H s o] A Ja BES XS, e
A YA, A7) v-Atg BES 1, 2, 3,4, 5, 6, 7, 8,9, 10, 15, 20, 23, 25, 30, 35, 40, 45, 48, 50
EE 5470 oldte] Alg Va B4 286 AlE3E T(Ra FAARAES £33t A5 AAFNA, 7]

AbrsbE TCRa SAAEE 2, 8, 23, 35, 48 WX 5479 ARl Va 23S xdteitt, waha], A3 AA S
oA, A7 H-ANE BE F9 A AMEEE TCRa FAXERE AFE Vaol 5%, 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% 99% W= 100%E 3}
, AR AXNFE A, o= Al Va o oF 2%, oF 3%, °F 15%, °F 65%, °F 90% X 100%ES E3E 4 rt.

fuel AR eelA, 47 W

iﬂ

i

—

“AF BB A Vad0 WA Vadl(Vae 2L "TRAV" %= "TCRAV'ZE 3t

o

AFE) ] AA A AES sk DNA @ 2 61709 A Ja 8 (Ja 22 "RAJ" T "TCRAJ"ZE
T AFE)9 AH A LS Ex3etE DNA WS EFskeE AMEEE TCRa F3AFE 233, kvt
AN A, A7) Bl-AlE 52 Al TRAV35S W1A] TRAV419] 14 Al AES x3stE= DNA 9 2 61709
AR TRATS] 1A A AES 2338k DNA @S 2dsle AMEstd T(Ra FAARE 286, e A
Aol A, A7) H-Al B2S xbek TRAV22 W] TRAV41S] 9174 Al A9& x3st= DNA @ 2 61709
Abel TRAJS] 13 Abeh AMES 238k DNA 9 S X§ele Abgstd T(Ra FAAEE E3ec. shvel A
AN e A, A7) vl-AlE BE2 Al TRAVIS-2 W1#] TRAV419] 14 Ale AEL x3st= DNA o 2 61709
AR TRATS] 1 A AES X338k DNA TS 23sls AMEstd T(Ra FAARE 2ds. sfue] A
AN, 7] Bl-Alg 552 A TRAV6 WiA] TRAV41S] 2 617HQ }ﬂ TRAJS] <17 P%‘ LS X35t
37

DNA @S 2338t AMEStE TRa FAAHAE ZF3TE.
TRAVI-1 WA TRAV41¢] 2 617H¢] A2k TRATS] <1F Atk N Y
FAAFE xgsit). ZHF AAFE oA, A}a TCRa 7}
2wk Agk g4 59, A JHAE, dEFEdelA F41, %
= &olstAl st7] fa AslE uE s E@JD}. 7z A Y
A A AR AAg 7S (dE Y, AviE, 2&Tel

Q‘L
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shube] A FEelA, 37 AYSHE TRa FAAE 6709 A Ja 8 EE AR Ja $29 1008
ot 54 A, ARehE CRa FAAE 89 AY Vo 22 2 6149 A Jo ES

2 54 ANYHAA, vl Ra FAARE 2379 A Va $4 2 6170e AR Ja
S 5 AANYAA, ] AR TR RS A Va B Sa WAl
Z o FAAE] s gESE RE ARG M o 99 FA4 B8, wE 59 AR Va
SURS AR o BAE ERUT. AT ANGAN, A7 WA FEE TRa FAARAN ofma o
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uk9-2~ TCRB 7FH FAF= tigf 0.6W7Fd71ela, & 33719 VB, 2709 DB ¢ 14709 JB +2S X3
(= 6 Z=x). A TRB 7PA F+Ax#E gk 0.6W7kd71ola, & 67709 VB, 2709 DB 2 14709 ]
45 xgsr. 2 Byl shue] AAIFHA, AV §1A WEE Al-Ag FE(AE B, AAF, odE
=W, w2 e HE)S S o) Abg VB sl o] el Al DB R Ry o] o] AME JB 148 ¥x3
ok, shue] AAEHA, A7) v-AME S5 1, 2, 3,4, 5,6, 7,8, 9, 10, 15, 20, 23, 25, 30, 35,
40, 45, 48, 50, 55, 60 & 6770 o3t Al# VB BHS ¥shstE AlEslE TRB FAAHE £33, o
B AAFHA A, A7) AbslE TRE FAxEE 8, 14, 40, 66 &= 67409 A Ve BAS x@sic. o}
ghA], AR AAFE A, 7] Bl-ANE BE SO 7] AbgrskE TCRB RIAEE AR VB ] 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% 99% =
100%S E3Falar, A5 AAFEA, o= AE VB Y <k 20%, <F 60%, <F 15%, <F 98% T 100%E E3HE 4=

o]
AN

lm@ o

H2 "TRBV" E& "TCRBV'ZX HEZH

shtel AAFEA, 37] ul-Akgk BB AR VRIS WA VB2o-1(VE #
CRB FAAHAE= _XLG']'S]-T;}— bl A A
A4

Ao A A ALE EFsh= DNA TS EFshe Abdshe T
Fejol A, A7) vl-ALE &S AR TRBVIS WA TRBV29-19] 14 Al MI& Ef}é T DNA @9, AR DBI1-
JBL(H, AMF DBI-JBI-1-JB1-6 w3l <1 A ALE& 2dhsh= el DNA w81 Abg
DB2-I1B2(5, A DB2-JB2-1-JB2-7 )] A At MEE EFshe= *?*—;Egl DNA ©& Egshs Abgh
stel TRB =S Eekdtt.  she] AAIGEelA, 7] Hl-Atg S= Akl TRBV6-5 WA] TRBV29- 14
AR Abgh MEg Eehshe DNA 99, A DB1-JB (S, A DB1-JB1-1-JB1-6 ®4)9 3 A A4

Egehs WIe] DNA w3, 8L AR DR2-JB2(5, AbeF DB2-JB2-1-JB2-7 )9 A At HLS Mla}
= dEe] DNA ©e ¥3ste Abgshd TRE FAAs 2ddv. shte] AAF A, 7] vl-At

Kol

o

l-kl O%ﬂ

AbgF TRBV1 WA TRBV29-19] 914 Atk A dS ¥ 3ste DNA o AFE DB1-JB19 A AFE AdS
Feli= o] DNA v, @ A DBR2-JB29] QA Al AdS xdst= HEo] DNA 9SS x3sls A}ag}
TRB FAAHS £33k, sfbe] AAFe o)A, A7) u]—A}% SEo A TRBV1 WA TRBV29-1¢] ©
o AEde xFskE DNA o, A DR1-TB 19 Q1A A AEE EJ k= HEO] DNA v, Al DBZ—JB
29] 914 Al A ES xdtel= MES] DNA | @ X} TRBV30S] A ES EQ St Mo DNA WS iﬂo}
= AlEEE TRB fFAAEE Egett. b5 AAF el A, A}E‘ TCRB 7HA 99 w49 AR Al A4
E3FahE DNA @S w3k A3 54 %94, Al ANE, dEgIdobAd 9, e FHA Abgs 24 %
S &olstA k7] Hd AdE oE FHE E%ﬁ&v} 1% AANFHAA, o5 F7F F9E
TCRB %XMOM 7+E e 43 1%*35}(041 W, A, ~Zetold )& WalskA &ert.

shufe] AA oA, 7] AFgrelE TCRB FrAA#E 14719 A 2 2
Mol AME DB A e AN IR A 10095 EFeh. = O AAFEHA, 7] AHstE TRE FA
AFE s o] Al VR v, oE EW, 1409 AR VR £E E S
gk, 54 AAFEelA, ArEEtE TRE F3As= 14709 AbgE VB
At IR BAES xEsith. ® oE 54 AAYElA, A7 AlEstE
U 5}l

0

=]
=
k<1

™
r—{E o

Ao g Az, F B FAAH o

= % il ’
T 67709 AR VB, 2719 AR DB 9214700 Ab IR BAS s, shubel AX e, ] H)-
AFE SES 7] AMEEE TR FAAF A (& €9, 5')9 H-AR VR 48 ¥gsit, 75 A
A e A, 7] v]-A1F BB TRB SAAAoA ojust Yl ul-Alzk VB, DB FE Jp 24 238}
= gk=th

A7 v-AME SR (E EW, AXR)o] Al TCRa 2 TCRB (F A= AR TCRS % TCRy) 7HH 99 4
o gL (ds 54, 7H 99 £HEe] 44 dAEe)E Tdelh= 4F AAGHAA, 47 45 24
o dHEL(dE 59, 4% LHE] 44 Uy E)= 45 Fdol i TR &2 s duEgE A
gskr] Sfel 271 s

Vg FelA, A7) Bl-ANE SES, oE W, AN Al TCR 7HW frRdzbEel A 9f o] wjdE ZERE A
A, #d AMd, FAAE AE, 24 AE T 2@k AMEEA e A As 7 °x4x}%+°ﬂ*19} ol
Wi e Vel DoF T, e Db T, EE VST, wmE YV 248 ¥I3EE AL AE TR 7} AR ey BE
S X, v e, 24F EEe AEEA &2 v-ARE Al TR 7HH Rk A 9F o] wjd
k. A7) AFElE TCRa 2/EE TRB Fdxkzte] ZhE AAFEdA, 47 AlEsdE fFdaxss 3dd
At Alsel A YelgA] ¢ 27 o] Al Al A, & W, AMg V S AF wrkelA Abgh
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Aol X =] = A V FdAze]

Hof e AFFV #% i 9

upg-20f Al E tollA, A7) TCRE F3AF B4 TCRa FAAF S} A

TCRS J 2 D EHL YV Z

Hof 9loy, utge 24 Va ¥

olARRE ARE &
KeN

o 4B A

Ao vy HEEHe e B Yo sk A Almel 9
o 3

2ot o] AR AxAFeo A, A A Fe AL T(Ra 7MY FHAAFE Xl H-A TEL T3 3
ool AbF Ve BE, alE EW, AR Ve RAEY 4A% dWES Tqeth. mebd, 9 24
oA, el TCRa 7h8 faxste] dAle A Ve Bl @ sht ol w-Ald Vs ®Ee] dAL F

A e \

V& Els
1, & 9] v-Ag S22 AiEEA] &2 AFEEE TCRa FrAxtstel A Abs
J6 BHES &4 dHEYE X8, 2 AAFHAA, 7] H-AME TE2 AuEEA %
, A 7 g EEEwoly e}, Abg A B EW s xdhetE TCRE
T i E xgsitt. bdd AwfEEA &S TR 4

= 59 ZA]F o]

T gE AAEeE A, B iyl v-Alg SES AuEEA] &2 TRy A, d& B9, sl o)Ak A
THE BY, Al Vy 2 AN Ty 7R 99 2459 gdd A ER)
= 2 ¥, A" TRy FAAEE AMg A 7 Aol &8s Wb
v~ TCRy FAARE v GAA 13 Aol EASCH(TCRyY Al e woh A AR INGT o

shipe] el A, el AAE AbEstE TCRa B TCRB 7FH AR (R Jo)= Abgtstsel TRE /v 7FH
Az E E3ets v-AM FE(AE B9, AAF, 98 9, vhes EBe dE)2, T AlEe] 31 AlA,
A

AV b del R oAl elE W, AAF, ¢ 5W, vk EE dE) B0 998 xgeie Aldsd
H ) A Kely4 A
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AAE At TR EeReeltE YA H-Ag 2E SA(dE W, AT 28 ax)
2, AAUA, QA 59 Aols = ]
ot Al 2F 84 Alofstl WAE 4 vk 2AF ANFEIM, Be] AAE w2}
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1: APC)S] W oA dE& AAlsk= MIC

, MHC A7 == 11 9 )3 Adszhgsir.  dF AA oA, 47 MHC [ =& 11 gde

, e Y, vhA e YE) ado|tt. oE AAFECA, 7] MC [ EE I o

Abgl ghaidolnt,  she] e, A2 AE, dE EW, APCE AFE T AMEEE MIC EAE 2ds)
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A= AN AZ Bl shtel ANFEANA, 4] AZ BFAE AGel AL Bl
A7) AR AFE M- FRE s, B, B, A4, A(1E BW, 92, B2 2 82), s, 4
Ax, g, ;gel, A, APl ¥ GRS BV, R @ HeE A5 o] Fojzl IFonE A
2 5 k. AR FA4 ARk ES AEA oIS ol g bsEA B u-AY FEC A%, ve W
W ARt f14 MBS EFee v BES ANAT. odd PUe, oF B, W-ES AR A
(8 EW, MFRAE B2 f5 w5 AE)S AF5a, 9 o4 gt WH ARe 4FF AL, o
g 59, dRAEA o Nstn, wobd et AFW 2] WPH AE(AB 5W, WPH AHEAR)
g WA BB QAAYE RS EFen

=AM 52 EfsEoltt.  ghute] FAelA, A7) H-AY &

A3tz oldol(Dipodoidea) & FZoldHol(Muroidea)o|th.  3hupe] A Al
ojtk. el AAFHEoA, A7) AAFE vk, HE 2 AAHEREYH A
gelA, A7) dAFe FAdAREE AT, shue] AAFPedA, A7) Fax ¥
E}Oﬂ(Calomyscidae)(GﬂE E9, w2 AN @2H), IZAE T (Cricetidae) (& EH,
E 9 mex 7)), FEvel (Muridae) (B w92 2 HjE, AZUR2F ) ofz 77N H, &
]H) 121 tﬂHﬂﬁ}oﬂ(Nesomyldae)( AL vreF, s, depba] HE 9 oukg-2), ESERIERfo| T
(Platacanthomyidae) (dl& &9, 7}’\]7437@%) R g thef (Spalacidae) (& EW, FUAA, divFH
2 2A)ERYH HAuYd A2HYH fFEET. 5ol AAFHA, 47 FHA ¥ AR e F ek~
= HEGFETd ), AZEFA H 0}51317}7}"]?4 D A7 FHERY dedct. e AAYE A, d7I
2 AEHE w2 FEnh e FAYeREY fEdtt. e HAAIFEHA, 4V FES HAF|
EolAQl AAFeol A, 7] AAFe w2 2 BERSY AEET. e HAAIFHeA, A7) -
o 52 npg-2o|t).

2T

—?lﬂ:{‘)}‘ﬁ

Eo]del AN olA, A7) W-Abg EBE-E& C57BL/A, C57BL/An, C57BL/GrFa, C57BL/KalwN, C57BL/6,
C57BL/6J, C57BL/6ByJ, C57BL/6NJ, C57BL/10, C57BL/10ScSn, C57BL/10Cr % C57BL/OlaZ4-E] A ¥€ (57BL &
2o npe-el AXFolr;. & TE AN A, A7) mSAE 120P1, 129P2, 129P3, 129X1, 129581 (o &
S, 129S1/SV, 129S1/SvIim), 12952, 12954, 129S5, 129S9/SvEvH, 12956 (129/SvEvTac), 12957, 12958,
129T1 2 1297291 EZF oz o]|Folzl aEo xRy MElEE 129 EFolth[#*: 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].
Eol#Ql *‘AlfﬂﬂMW 7] Az HEE v E dAed 129 F3 Asd (57BL/6 FF A o).
T ogE SolHl AANHHA, A7 mez2E Aesd 129 FF9 ifﬂﬂl = Asd BL/6 &FS
%?&Liﬂow o]l AAFE A, 7] EFA 129 FFT2 12956 (129/SvEvTac) #wFolth. T thE AA|
Fefoll A, A7) w2+ BALB %?, cﬂ%— W, BALB/c FFolth. E UE AAHE A, 7] w92 BALB

o

=

shute]l AAIFE A, 7] H-AME FES HEO ]D}. siute]l AAFH A, A7l HEE H=ER(Wistar)
HPE, LEA #F, =222 =2 (Sprague Dawley) #%&, I M (Fischer) #&, F344, F6 ¥ 72 o} E] (Dark
Agouti)ZH-E HAedn. kel AAIFE A, ”7] YE E2S 9l LEA, ~Zd1 =g, A, F344,
F6 % AL ofFHRE o]Fofzl IFoR2RY HduE e 27 o] FF9 EFA o).

whebA sl AAIFE A, & U QI A &S A e ARskE TR 7HE RS, dE =W
TCRa, TCRB, TCRS Z/HE TCRy 7HH FAAFE Alwol E&gstes F-Ax H¥dE nf$-25 A &3t ¢
AAFE A, B ARG A g2 AbgE e AbgRstE TR 7MW FrAAEE Uil w2 TCR 7 A
A5 AT, vE AAFPA, A7) AMIEA &S A e AFskE TR 7HE AR S
Wl whg-2 TR F37sE o] 9o T AlEe] F-9ol SAgT. 47 AAPHlA, AEEA kS A}
T AFEE TCR 7M. FAAAE v TR 28 g9 A7 A 2849 U,

shbel AAFEGA, ¥ owEe FA4 WgH vheaE ATl
FAA Aol A A AAsel Y, St oldel A Ja BA R Sht ool AR Va BHE
S AMIGEA e TRa 71W FA743 2 ohes IRE B8 F84 Adel E/bsaA a2Hol 3
St olgel Abg JB R, S ool Al DB RA W Sht ol Al VB RHE ZdsHe Auds
W IRE 7PH FAAAE Al TRAT. shhel FolHel ANFeAA, 7] Bzt 2 TRa

o 2 e

rlr

Ao, 47 Phest e TRa

R e
o (E
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4 4 A9l AR5 dddel St 4w Ja BAE 2 ddsel % A4E Va A8 2
@ s EDE Edshs ANAA B TRa 7ha FaA
A AAsel e
Age] 94¢ AEE T AMAHA T TRE 7

2
o
2
)—]
(@)
=]
@
E
o
oo
>
X
e
2
X
off
N
N
HEooff

5 AAgelA, Alg TCRa 7HH o E4S ¥3ls)
2 TCRa 7FH FdxsE diAstar, A TCRB
Atz Wl vk~ TCRE 7MW FraxkaE oiAlget. 95
Ja #48E, AMEE Va/la AEE FA=F A T |l
, B IB A, AMEE VB/DBR/IB AMES FAASES AwgE
A 2 Ja BEe, AwEE A Va/la 4

, I 242, AviE" A VB/DBR/IB AES F3EF Avjgrt.

g 2 Ho o

7
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jiea
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ME oo

m§<

N

4 AANGHAAN, Zdol AAE H-AM sE(dE 'Y, AARF, dE

Ak 2 2w WA T8 01316P T Axs §4 2e A
a T)E LI Ir]rﬂ‘r/‘i, el ZHAE ¥l-

A= AE 3 EXH (oS 59, (D25, (D44, Kit, (D3, pTa 5)=
A 222 FA wdko] DN3 wAloA] TCRB 9 BAS AE pTa s Had3t. Eo A" v-AE =
Bo FAS HIAA D4+ L D8+ T AZE AAE 4+ A= T AZE Bdsct, durd oz FHoA, D4+

o] CD8+ T AEe] AEda u&S oF 2:13 3:19 Alolo]th[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]. whebA], shute] AAIFEjelA, Eelol /WAl Hl-AMgh $=& oF 2:13F 3:1 Atol
o] B]&(CD4+:CD8H) 2 FAlol| Al CD4+ 2 D8+ T AlEE AY2kai),

2+ AN A, o] AE vH-Alg BB DxoA AN T AES B34 £ du. A5 AX I
oA, Bl A" vl-ANE FES @97 T AlXE, dF €W, AXEA T HEFH(Cytotoxic T Lymphocyte:
CTL), Tul, Tu2, Tree, Twl7 &9 A AHEZE AT F 3 , 2o AAlE
H-AgE 552 54
oﬂ 73&0}51 O]oﬂ ‘%‘l

£
&
R
o
il
>,
>
9
)
o
2

a EH’%W]&_«] x9 ”Bloﬂ
HAES APESIES fE8ta, B AE E3E FXA]Y
34| (opsonizing antibody) &

st 2] T AlxEsE skt

—

MAE H-AL e 58S D%, o5 59, A A 9 3+ T AEE 29
W D3+ T AES] HAE )= oM E E%(—f—,
of Az, shte] HAIFE|A, ol AAIE H]-

m>~
>
oftt
=
é
> '
b =
s
o £
=
>
b i
=
>
o
offt
N
ofy
1o,
i

TET A (dE Y, =4 S Z3h= DNI 2 DN2 Ml¥+= B A2, =5 AlZ(eE 59, 4
A Hwk A E 9 NK AEE 293d 4= Qo [F%: Yashiro-Ohtani et al., (2010) Notch regulation of
early thymocyte development, Seminars in Immunology 22: 261-269]. ¥ AAHE A, 2o 7fAE H]-
Al 55 A 7Y B AE, 5 AEdE BY, A AX), HT AE 9 NK AEE dEA . o

- AAFE A, ol HAE WA FEe FACM A AR AR Fes EeEARn.

H

TCR& /vy & &

T AlES] ¥R Ao BEEE T AE F849 F2 3 TRa/Bol M A e T
% H-Abe 52 T

o/

ol

Ageh. B owgel 9% AP, ARE Re R/EE TRE g
ATE TRa/B R IR/ y FAAS] A3 0§, A5 W, obY3 Behinls
FAAA] o] g2 eIt (elE SW, 2elo] AAR Al BEO T AEE opy 3

B % TCRS/y
ofs] 2=

e
2o
0%
ot 3 =
m{n
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"R gz owmw A gF gy FEETETXpSMTERRRR g RN
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o o oHo P 180 X B ~ —_ ~— " % o~ A = 2o X - o
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= 7 T .smau% [ o HoF - T — X 2 om TRRFEH .7 M
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s e, TCRa FAA2e A Algslt Ak ALE=E 7% 32438 WEe JFgF dak I 1 29
Felo] Qlal, Md EFo| E3Eo o,

Fo

[e)
2
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[0149]

[0150]

[0151]

[0152]

SES4d 10-2397961

X2

ZtF TRa FAAF B3 Hefo] e AJF Y4 M

MAID ¥ Ad W A
3 3
1 TCRa 7Fd FARFHY w42 NE A7F9 3' T9FH JoxP-Ub-Hyg-
JoxP FEAEQ] 5' gt Apolg] FHEE A A
2 AsiSI R e % gslE, JoaP-Ub-Hyg-loxP FHAES 3' 9u3 A
1626 TCRV 0 40-TCRV ¢ 41-TCRT a1 A4%9 5 T& Atole] HEgy it

A

3 NotI ®$8 =gsl:=, AlZ TCRVa40-TCRVa41-TCRTal 4t%-¢
3" 2@ At TRa 7Hd F2AAFY vhes ME 3579 5 @d
Abole] AFE A M QD

4 TCRa 7F¥ HARFS vl$2 HE AFY 3' d9H} /oxP-Ub-Neo-
1767 loxP FEHEQ] 5' ghet Atole] HER A HF

5 AsiSI B9E T E38lE, JoxP-Ub-Neo-/oxP FHAES 3' oehs} Al
TCRVa 35-TCRV a 39 4F¢1%-e] 5' et Alole] HEE AN ME |

6 TCRa 7F3 fFAAFS wp$x Md AF9 3 2ean fri-Pek-Hys-
1979 frt AN EQ] 5° &gk Alo]o] HFR WA MF

7 AsiS] B3] ¥ &8s, fre-Pek-Hyg-frt FHAEQ 3' 2@ AR
TCRV 0 22-TCRV a 34 A9l el 3' wet Alolo] AFE At M E

8 TCRa 7I¥ A9 w92 AdE AF9 3" 9d3 JoxP-Ub-Neo-
1769 loP FtAEQ] 5' gk Alole] AR A AF

9 AsiSI ®912 T asts, JoxP-Ub-Neo-/oxP FFHES 3' @as AL
TCRV a 13-2-TCRV ¢ 21 AYQ1 K9] 5' &th Alojo] FHER #MA A

1770 10 TCRa 7F8 SAAFY vleA NG AF9 3' @ebd JoxP-Ub-Hye-
loxP FEAEQ] 5' gt Apolo] FHER A HF

11 AsiSI RS ¥ a38lE, JoxP-Ub-Hyg-JoxP FFAIES 3' ad} AL
TCRV a 6-TCRV @ 8-5 Ar¢lHo] 5' ek Alolo] AR i HME

12 TCRa 7R SAAFY vlex Mg A7 3 223 JoxP-Ub-Neo-
1771 loP FtHEe] 5' woth Alo]9] R A MY

13 AsiSI 29E TFsl=, JoP-Ub-Neo-loxP FHAEQ 3' @es AL
TCRV ¢ 1-1-TCRVa 5 4F¢15 o] 5' @t Alolo] AR A4 AP

AbgE TCRa 7P 9 242 INGT dolEjulo] oMol o] Mz wizlth.  Zbzhe] F{ehy-ollA419] 100bp ©]%
°f 50bp)= A& HFol o] gt

02, X 4a°ld 459 miel o], w9 BAC FE RP23-6A14(CIH|ERA) 0 R RE ] DNAZ AEA A
2 WAL, 343t A (MAID 1539) 24 AR&3te] Wil w92 TCRa -FrA=kate] TCRAJ1-TCRAJZ28
Ub-slo]z&2mtol Al FHAER thAlslar, o]ojA JoxP F-HE A&, w2~ BAC EF RP23-
117119V EZ ) Z5E o] DNAS 54 Azdel o] WAz, 43t 9E (MAID 1535) &4 ARg-3te] U]
%173 wh9-2~ TCRa B TCRS fradabzte] TCRAVIS Eeid=(B E3hsh=) °F 15kbe] 99 PGK-vlLwle] 2l 7F
AEZ diAstaL, ojojA] JoxP F-912 tiAsIATE.  olF mAStE AMA (S, 2709 xAs WEHE 1A st
gd A w2 TCRa FAAEHE AW ES AEE, DAl A= 2l A g A4l (s
E9, TAQIAN™)o 2 Zolgtgitt, WA ES A¥E (RE AxTFasrz Ay

o]9] 4% (=, TCRAV1 WA TCRAJ19] W14 wh9-2~ T(Ra FHAFE o] Fo|x] g9)o 4 ,
loxP %], vlevle]dl FHHE 2 w9 B8 2 QlaAA J9gurs JdA Tk olgk dEk o) A
h-9-2~ TCRa /& FAAFMAID 1540)5 AT},

I
)
oft
ir

TCRa ol that Al A 43} WEj= 2719 Al A% A TCRaV 42 24 (TRAV40 & 41) 2 6170 TCRa
J(50709) 715A) A B2 g3k CTD2216pl 2 CTD2285m07 BAC & (M| EZA) o2 X 2] 191,660bp
o] Abg DNAE 7Hilth.  olE|g BACE A& AxFel osf WIHAIA 3' w92 AsAd o] AZdEs %
TCRaJ1 A=Ak #4°] Notl 591 403bp 3H7(3') B 5' mh$-2= A ofste] A4E& 9% 5' AsiSI ¥9& &
frates vk, ol Aty v gk AZES ) 2709 Aol s ofdh& AFS-SFRITE: RP23-6A14 BAC
FrorNE YA vk TRa MEE FFdhs 3 84 okek E vhg-2 BAC 22 RP23-1171 19248 9
k-2~ TCRa Ve W14 TCRa A 5'E Ffshe 5 A ofd.  olgst mh9-2-A1 7)wE} BACE ml§-2
TCRa AR A TCRa AR 4 9 A7 Joxp-ub-3to] 1Zmlol4l-loxp 7HIES] Z7] AYF-5
Azst7] A%k wA3F W (MAID 1626) 24 ARSI TH(E 4b =), MAID 16269 %3 HEHE 98 My
ik A (MEiE 1 WA AEiE 3)S & 29 7lsHo] Q).



[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

S=50l 10-2397961

i

TE&A o7 JoxP-vlQmtolAl-joxP L JoxP-slo] LEm}o]Al-JoxP(FEE MAID 19795 93b fre-sto] L& ujo]Al-
frt) A FHHNEZ IR Ao gE mb9-2~ BAC & RP23-117i192 %9 mh$-2~ TCRaVe Wl TCRa A
5'S% X

3 P AW vhS2 50 obeke AT Aol A A8 MEE Az,

% 8709 A TCRa V(7709 71%54) 2 61702 Ab TCRaJ(50702] 71%54) A 248 dFsks A TCR
a MYU-FAAHE BAE7] 8, AHE BAC E8 RP11-349p11(QIHEZA) ZHE o] DNAS A5A Az o
g MEARAI, ZA8E HE](MAID 1767) 24 ARESFITHE 4c Fx). o]Ad= ts 671579 7|54) 4
% Al T(RaV 42 A (TRAV3S WA TRAV39) 2 5' JoxP-ub-HlQvlo]Xl-/oxP FHAEES FHiébe
104,846bpe] Abgk DNAZE H-7b=|2dch. A3 E TCRa F#2E=, 5 Joxp-ub-v] wko]2l-/oxP FHHES}, vpg-2~
TCRa E¥ A2 9 AdA e 257hsetA dAs Ae F 8719 A TCRa V(7719 71%574) 2 6171¢] A}
g TCRaJ F3A &4 ek, MAID 1767 %43t HEE 9 H3E Ik A (MG 4 9 ALl
5)< & 200 7]AE ] Q)

% 23709 A TCRa V(17709 71%54) 2 61709 AlgF TCRal FAA £4E 3Hfdhs AFE TCRa vU-F+d4¢
5 A7) Q8l, 5'5E 3'e2 53 [-Ceul §-9, FEA8 AERFS 98] ES Ao AHgE vl TCRA
FraAkzte] 20kbe] wR-2~ TCRA oF¢t 5, 2 9 wigke] JoxP-Ub-Hyg-/loxP ZPAIEE 38k, wl9-2~ BAC E2
S 2HE DNAE Mt A5A AxFd 93] WEAA 53 3'22 1738 [-Ceul 9, vh$-2 TCRA 4=}
9] 20kbe] w2~ TCRA o}t 5', frt—pgk-Hyg-frt 7N E 2L 1253+ AsiSI FHYE qfales vt Atg
TCR a V22-V34E X3}l Algh BAC 22 RP11-6220200. 2 H-El9] DNAS A5A Az 93] W3

PAA LA
[-Ceul % AsiSI F9lo & ZAA % Spec FHHAEE qF3e= sty & ow WP Al BAC FE9
9] Spec FHAIEE HEE nlg-2 BAC F2042] [-Ceuldt AsiSI H-9 Alolo] ¥t MAZE FF= A3k A3}/

A7 <o o8 AT, AAdE EARs WE(MAID 1979; & 4d FF)dE oL 15709 (10709 7)%A4)
AL Ak TCRal A B2 (TRAV22 WA TRAV34) % 5' fre-pgk-Hye-frt 7HAES 3H-fal= 136,557bpe] Ab
2 DNAZF 27k olch, A" TCRa FAARE 5" fripgk-Hyg—frt ZFNES nb$-~ T(Ra EB¥W §42 2 ¢
WA ZErtsslA dAE] U= F 2309 AR TCRa V(17719 7)15A) 2 61709 Al TCRaV FdxF &4
S FH3h. MAID 19799 %438 WEE A% HEHE Ak I (HEHE 6 2 HADHE 7)) % 20 7]AH
o] 3l

Z 35709 A TCRa V(2871 71%54) 2 6170e] Al TC(Ral FHA 2SS d3st= Al T(Ra wY-FH =}
H=2 A7) Y8, AR BAC 22 CTD2501-k5(QHEZA) ZHE 9] DNAS A5 AZ2Fd 93] WIAA =&
Al WE (MAID 1769) 24 ARSSIATHE 4e #Z). olZd+ v 12719911719 71543) A% AR TCRaV
AR EA(TRAVI3-2 WA TRAV21) 2 5' Joxp-ub-Ul2mlelAl-joxP FFHES &F3t 124,118bpe] A DNA
7} BaAEAY. BAE T(Ra FAARE 5" Joxp-ub-vlmto]lXl-joxP 7FHES vl$-2~ TCRa EW FHx 2
gl Mol e sEAl A e & 35709 AFE TCRa V(28709 71%54) 2 61719 AFE TCRa] A &
d& . NAID 17699 ®4 3} MHE 9% HIF A MA(IUE 8 2 MEHE 9)2 7 29 7]A
=] gl

% 48709 A TCRa V(39709 71%54) 2 61702 Algk TCRal FAA £4E 3Hidhs AFE TCRa vU-F+4d4
F2 A5 Y, AFE BAC 22 RP11-92F11(QIHIEZA) 2 HE 9] DNAS 454 AZFd o3 HIAA =
Az} WME(MAID 1770) 24 AFESIATHE 4f #3).  o]Ad= ths 1371911709 7154) A< AME TCRal
AR A (TRAV6 WA TRAVS.5) 2 5' Joxp-ub-sto]1&ufo]lil-joxP FHHNES 3Hfat= 145,505bpe] Absh
DNAZ} B7FE k. AAE TCRa FAAFE= 5' Joxp-ub-slo] 12ulo]lAl-/oxP FFHES vl-$-2~ TCRa EW &
A 5 Q@A el #HerbssiAl ARl gl F 48719 AR TCRa V(3971 71%574) R 61719 Abgh TCRal
A wES e, MAID 17709 A HEE g H3{E Hak AL (HEHE 10 B AEHE 1)
& 29 7]A=o] 2l

% 54709 A TCRa V(45702 71%54) 2 61702 Algk TCRal A £4E 3Hidbs AFE TCRa vU-F+4d4
#2 A7) Y3, AFE BAC 22 RP11-780M2(QIH|EZ ) ZHE] o] DNAS 454 AZE o] o3 ¥FgAA =%
A3} WE (MAID 1771) 24 AFESIATHE 4g 3H=x) . ool & ths 67196719 7154) A% A TCRaV
A2} B (TRAVI-1 WA TRAVS) 2 5' Joxp—ub-H] L uto] Al-oxP FHAIES FH-8l= 148,496bpe] AMgF DNAZ} %
ZFEc. AAE TRa F3AFE 5' Joxp-ub-vl&mto]l2l-foxP 7HAES} vl TCRa ¥ 22 2 <dl
Aol 2Hs7bsstAl ddF ol e & 549 AbE TCRaV(457He] 7154) B 6170 Abgh TCRa) 314 2488
k. MAID 17719 43 MHE A JEE At ML E 12 5 EE 13)2 3 29 7]AH o]
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

SE50d 10-2397961

ATt

B7] GAE Fo o= GAeA, Al FHEE Cre e Flp AxFare ozt ZAZ AT, F71=2
Abgl TCR & FAAEE &= 5ol WAl upel o] m=giedh &= gl

AX ) 3: R 7hE HARF] DAY A

T 6% = 7oA gokd HP At dEgs AREse] 33V, 2D 2 14]9] vl
B FARFAA 0.6W7FA7]2] DNAE A TCRB ] 67V, 2D 2 1479 4ol 4
AstA k. TCRB AR A3PA As defdd AlgEE 25 2353 WE

sepslo] ga AY 2o Tgso] gtk

X3

2% TRB A 243 HEd dg FFH A4 M4

MAID W% | ¥ 5 A
TCRB 7Md fFAAZY vhga Ad AFY 3 HAHF 42
14 EGAxA FA2 A92)3 frt-lb-Neo-frt FHAES 5 Te A}
olo] AR A4 M
1625 15 frtUb-Neo-frt FtHE¢ 3' @3} ALg TCRVB 18-TCRVB29-1 4+

Q5o 5' ok Alole] IR A MY

Algh TCRVB 18-TCRVB29-1 4 ¥%9 3' #dd v TRV #
16 9 vie2 ME §FY 5 THZAH IF vhe: EFA=A
FRAA) Aol AR A M F

Iceul #9188 E#sle, 37 vl92 EFA=A Fdxe 30 &
17 @3} AlZ TCRDB1-TCRIB1-1-TCRIB1-6 4 YH-2 5 = Alole]
AR A HNE

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 ml¢2 CB1 FAHx A2
vl9-2 Ml 5' gek Alole] HIMR A MF

Notl R98 T&gate, v$2 CB1 F&AA AZ vk A49
20 3" el AFE TCRDB2-TCRIB 2-1-TCRIB2-7 Ardye 5 oa
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 A
) Atole] 3R A M

TCRB 7 FAARS wl$¢x Ad A7 3" FRCFH v
22 EYANxA A% Q2)F freUb-Hygfrt FAES 5 L& A}
1791 ole] A3y AL ME

23 fri-Ub-Hyg—frt st ES 3' a3} Al TCRVB6-5-TCRVB 17 4
Qleeol 5' ek Atole] FHER A M

TCRE 718 FAAFS vl$2 Ad A{F9 3 EHARF vt

24 EPAxA §12 A2)F fri-lb-Neo-frt FHHES 5' 2& At
1792 olo] AR A M
25 frt-Ub-Hyg-frt st ES 3' @3} Alg TCRVB 1-TCRVB12-2 4

Qo] 5' ek atole] HEE A HY

26 ue¢ A €82 FAR AT vhEa Adel 3 wokd AR TCRBV30
dg 2 Xgo) 5 Wk Atole] HIR WA MFE

6192 27 A TCRBV30 & 1 A€ 3' @&y} TRB fAxEe] vl
AQ aFe] 5 det Alolo HER A N E

A IR 7PA 9 BE e INGT wlolelulo) 2o Msh o] MEE viziTh. Zze] Wl 100bp o] F(2hzt
of WeromRE of 50bp) A E=o] matuo] .

FAH O R w2 BAC ZF RP23-153pl9(QIHIE 2 ) 2 3El©] DNAS 454

B (MAID 1544)24 Ab&ate]l Ul vhg-2 TCRB A& 30 EfdA A 44

17kb 9 (TCRBV30= X33 S PGK-neo 7HAERE thAIStaL, o]ojA JoxP P& AR TH = 8a #=x). w1}
22 BAC &% RP23-461h15(QIHEZA) ZHE 2] DNAE 54 Axge=z WAygsta, 431 W (MAID 1542) 2
A ARgske] Wl mE-2 TCRB S 5" ERAIEZ F3A S8 2~H 472 8355bp P (TCRBV2Z B TCRBV3S
b)) S Ub-slo]a2vtel il FAER thAstar, olojA] JoxP F-912 diAlsth. olF ®BHIE FAA(S, 2
Mol mA st ME R FAskE g QA vk TRB FrdAsh) & Xk ES Al 2E Al 348 943
A 9 A H (s B9, TAQIAN™) o= glsigltt. W3 ES AEE CRE AxFdar= s, o=
A 53 3" JoxP H-9] Abold] 999 (=, TCRBV2 WA TCRBV30L.ZIE| Y] WSl wh¢-2 TCRB FAAFRE o] Fo
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

S50l 10-2397961

Aol AAE ASE B loP 391, stolaZehel4l FHAE 3 vk TCRBD, TCRBJ, ¥ 2 Q14N Ad
We g Rk % 8aol Uhehd wheh o], shibe] mhgs TCRVBE EPAmA G4 51 FeaHe A
Fol wob 9hx, kel vk TRBBE P2 EB <) shifol wol qlv.

TCRB N e A1 At 2243 HH = A1) 14719 A4 Abg TCREBV A=+ #4 (TRBV18-TRBV29-1)&
CTD2559j2 BAC E2(QuE=A) o 25 E 9l 125 781bpe] A DNAZS zt=th.  o]33k BACE 454 Az
3l MPAA 5 L 3 w2 AdEA ol A4S 9% 5 AsiSI F-9] 2 3' Ascl ¥ E FHI=F g,
oj# et Algh vk tigh AAS &l 2709 Aol FEA ofdS AMESISITE: RP23-153pl9 BAC FE o =N
o] 3 v EA R fARE EyAe WA Hrale & AES] s okt 9 vk
BAC & RP23-461h15ZHF-El9] A vk~ EfARS E8= g TRB MY 5'5 Fidhe & tE
AEQ A5 okt o3t mg--atgk F)vlE; BACE vk TRB FAAF o2 AFE T(RB HdA 24
BT fremub-dlemteldl-fre AAAIES] 271 AUR-S Az #3 2435k WEQAID 1625) 24 ARS8k,
14709 AR 7154) TRBVE sl Al TRB wIY-F1xxE AASIGTH (= 8b #x). MAID
16259 ®43F WME S A A A AA(NLHE 14 WA MEHE 16)2 & 3o A s o] st

A

v~ TCRE D 2 J 48 Agt T(RB D B J £4= diAstr] Hal, vk BAC &8 RP23-302pl8(RIHIE=R
AN2HE L AlE BAC 2 RP11-701D14(QHIE2A) ZHE S DNAS A5A Axgez Wdsn, 47 7149
vke} 22 TCRBV WY -FAdx2 (5, MAID 1625)5 -3k ES Al =29 1235) WH (MAID 1715) =4 AFE-313
ok ol sk P2 oF 18540bpe] FH (3 EYAI=A FAAFe] EF2A9 100bp SHFZF-E, w92~ TCRBD1-J1,
upg-22 B 1 9 omp9-2 TCRBDZ-J2E ¥tk D2 ZElxEHolAe J FHE25E9 100bp 74D S A
TCRBD1-J1, JoxP Ub-3}o]1Zulolal-joxP FHAE, mp$-~ Ew 1 2 A4 TCRBD2-J2& &3t oF 25425hp<]
AEE AT E 8o (1) Fx). olF ZASE ANMA(SH, 2709 £A3} WE =2 x4std dd A
uk9-2~ TCRB Fd23) & Eshshs ES AZE gl X" AFEA 2 A U (dE 59, TAQIAN™) o
2 golsldnl. WaEw ES Al¥EZ (RE AxSdar e asta, o2 dlolazulolal FhA|Ee] AL w7 st
3 DU FYaHoA e AL ] BEEREHY 9d Jox F9] SHTS FA FAC(E 8¢ (ii) ). MAID
17159) #4383t WS 98 HAFE sk AL (HEHT 17 A AEHE 210 & 39 7]1AE 9] Qo).
2

I_;

Moz AW JEZ w2 4o 9= w2 BAC S RP23-461h152 R 9] AF ¢ EfA =7 £
Z =

be Eelde WY IRE A9S TS BUW vhes 5 okehe AMSHE Ul AR EX8 M

2 0% b

Z3}3 ).
% 40712 AFgF TCRBV(307H9] 71%54) 2 AR TCRB D 2 J ¥4 & g8t A TCRB VY-#-AAFE A
AA8t7) 93, A2 BAC S RP11-134h14 2 RP11-785k24(QIH|E R 7) 2 HE]S] DNAS 54 AxFo= wMys)
I, B A A A, A L3/9Z2 2 g8 F2Y 7ES AMEske] B33 e (MAID 179D =g
SFtE.  MAID 17919 A s} #HES =)o o, tha 26712227019 71%54) A& AFE TCRBV F#F 4

(TRBV6-5 WA TRBV17) 2 5' fri-ub-3to]1&mnfolAl-fr FHAES 331 198,172bpe] A DNAS H-7}314d
ot A" TCRE FHAF= 5 fre-ub-sto] L=Zwlo]ll-frt FHNES vk~ TCRE W FHA 2 A3A 9
A7 sst A AAE A F 40709 A TCRBV(307HS] 71%540) 2 AMh TCRB D 2 J H4x 245 ¢
b 8d #x). MAID 17919 EA 3 WHE A HAF I AI(HEHSE 22 2 A9 s 23)2 F 390
71 A = o] ATt

% 66709 Al TCRBV(4709] 71%54) 2 Ae TCRB D 2 J ¥4S& /3= A TCRB vY-FAAAE A
Aal7] 18], At BAC & RP11-902B7(QIM|ER)ZHE e DNAZ A%A AxdFow wWislu, 123 9y
(MAID 1792) &4 AR&3FITE. ool oal, th3 2670 (17709 7154) AL A TCRBV A=+ w4 (TRBV1
2] TRBV12-2) 2 5' fri—ub-ulmtolil-frt FFMEE &3t 159,742bpe] AMg DNAZF H-7h=Sdvhk. A+
TCRB FAARE 5 fri-ub-vQmtolA-fr¢ FFAES} uf¢2~ T(RE W £4x L <daiAd FErtssiA o
Aol A= F 66709 AFE TCREVA7/HE] 7154) 2 A TCRB D 2 J A #4E& FFath = 8e #
Z).  MAID 1792¢] % A3} HEE st HFF Wik A (ME¥s 24 2 AIRls 25)2 ® 3o 7]A= o
ATt

A7 GAE F9 o= dAdA, AE FHMHEE (Cre =¥ Flp ARFFEL 9% AA= AATG. o
Sd, = 79 =AY ule}l o], MAID 17162 3fo]12ulolAl FEAE AAS zk= MAID 17159 A-3-3kch

oz ZF 67/ A TCRBV(487/M2] 71%54d) 2 A TR D ¥ J B4 /3t A TCRB #IY-F
= Foith. w92 TCRBV31S TCRBC2¢] ¢F 9.4kb 3'(A2 TCRB ¥ 99 A d)d 98, &

i

[
2L ol

pAR=4 /R/\é

il
of
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[0172]

[0173]

[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

SSS0ol 10-2397961

TCRBV el cisto] whepdakolvy. S7ke] Absh V & TCRBV30©|W, o]= Abgh TCRB F-d Aol A frAtgth
Aol A =] U,

TCRBV31S At&slslr] &, who TCRBV31° G5l mfe 2 BAC EES =

o] LTVEC MAID 61928 AZ3ITHE 8f =), d&E 1olA AA ZEHH Aste A4 dsst o9
¢lEE  3' UTR ¥ TCRBV319] A% Al H“(RSS)O ‘382 AFgF TCRBV30 M4 diAsict. 5" UTRS v}
T2 AEEA FAFAJT. AYE A8, A2 T E(1ox2372-F1] Y 2 R E-Hyg-PGKE 2 A-Z 2 ElT
T2 E-Cre-SV40Z2]A-10x2372) 5 AEZ(dE 19 72bp 3', 9 29] 1,28%bp 5)0 AYstddt. 23],
7 2 = 82 hTCRBV302] AW FIAE 3'S TAI8HH, o]i= hTCRBV30 Fdxte] & 13} d& 2 Alo]e] 9 E
of IAHET FHA ZHAHAT. Cre HES FX3h= Z2EW T2 REE 9EYE § AN 5
A o2 AAMEW, FHNEE w929 F1 Altjel A "2p7k-A 4 "F ).

MAID 61929 ®A3 HEE 9 JEF Ik AD(AEHE 26 2 AERS 27)2 1 3o 7IA=HY 9l
MAID 6192 DNAE MAID 1792 ES Mol A7|dFHu}. slo]liiZmfolal WidS 98] ES AlX Z8& A9sta qf
22 TCRB31 Wy F-2#ke] 44 2 Abel TCRB30 W -H-x1xle] E5d dis] Ao,

_1

rm k1

wob 9l 5" vk TRB V #42 o= AAAN77] sl frabe frdah 22 defs ARg3ie).
AAl 4: TCRa/TCRB wH¢-2¢] Y4t

TRa 2 TRE FraAae] Aay Atgstel 2 @AM, Adshe TRa 7 Aol sl $8% 84
oHia A 108 b fiAdel g BB shias WA AR Ta % IRE S}
FAARET TP AL AT 5 Ak AU CRa 2 AL IRE FARAR vste] 5
Hom AEe WA,

shuhel AA el A, 871 A Va 2 61709 AFE Ja (MAID 1767; "1767 HO")E X8k Algsld TCRa
7h fdabztel tell AT k-2 Ule] Abe VB, 2709 AbsE DB S 147H9) AbgE J B (MAID 1716;
"1716 HO")& E3eh= AbgFsbE TRB 7B Fdabatel dis] e@HTAAA vhe-22 ARG, 2709 At
stel Azl diste] s PEem AES WA

AAd] 5: AbEEE TCRa R/EE TRE FAAR da] SIHAALA vh¢249] v7F T AE Y4t

SR (WD) mp$-2~, ZAH vp$-2 TCRa AR ("MAID 1540", &= 3 #F2)E 2t v, AR TCRa FAA
ZH("MAID 1767", = 3 Fx)el sl sFHFE vk, 2719 Hol A& w2 V Ed4S Aejsta A4d
TCRE V & ("MAID 1545", %= 7 #&2)& zke w92, Ald TRB Frdxtstel s3g/dela 278 Hof 3l
oo~ v EAE(MAID 1716", & 7 22)S TaE= v, 2 AlE T(Ra 9 TCRB 5-AAHA

PHgAola 2709 ol A w2 v BEA(MAID 1767 1716")S ¥33H= TCRE A
o] ¥4 ZFEAYA D(Roche Bioscience) 2 #FAI7]aL, APTE ACK 8 5oz §HAZ F RPMI
Hj =] A A BT

vkl WT, MAID 1540, 1767, 1545, 1716 2 1716 17679 WX F ¢ FE2HE H|F AXE F%5 AXSAHPS

E?L’ (B O

o H

2 Frlegn. e, EE e Agdte A AetAe AxEArt. 1x10 709 AEE, dLeadAl 30
B oFob dAe AAe Zdydz A d-np$-2 (D16/CD32(2.4G2, BD)F 37 108 Fob dgAtdlA a3
a5}t aqﬂi,ﬁgg-ﬂaaﬂ,ﬂqﬁz%gggﬂaﬂEihﬂ@aﬁq.L%HmmmHﬂ%%M%w
fre MESA7] oA dlolE] F5S& st Flowlo= #4383},

v Ao zHA Fob, g-mpg-2 FITC-CD3 (1742, BD)& AREsIAdth. &= 9olA] J5H ulel o], AR TCR
Hdo]l EAs vkt Fod o D3+ T AIZE A4t = = ¥k, TRa P2 A7 249
npg-2= aEekA] gtk TCRB AR A4E wpe-~m T3 D3+ T AXE Atslisdl, ol ol
A 3" wRg YV RHe] o] g o R ek Aom FARTH(ols) HE).

AAd 6: AbEstE TCRa R/EE TRB FAAEC dis] S3HFEYA vhe2olA e 4

AbrstEl TCRa B/HE= TCRB frdxkatel s @834 nhe-27t FAolA g4
Wex A43sk7] A8, 4789 ZF WT, 1767 HO, 1716 HO = 1716 HO 1767 HOSl 913 <«
S F% AESAH ALEsle] ZE dhd Aol T AES] S e 89k obygl, DN, DP, (D4 SP 2
CD8 SP T AlE Ztztel Him 9 AgE 78t
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[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

SE50d 10-2397961

AZ 58 2 F 1o QoFd uke} 22 (D4, (D8, (D44 L (D25 AXE FW mpA o] EAol ZAste] o] Fol
Aok, AE 78 A T4 AXoAM AX ®¥ whA Ed Alolo] A#AAE oS Eoh: oF 24
(DN) A 3ZE(CD4- CD8-), ©l% 443 (DP) A E(CD4+ CD8+), CD4 ©d A M E(CD4+ CD8-), (D8 & A AE
(CD4- (CD8+), ©o]% &4 1/DN1 A FE(CD4- CD8-, CD25- CD44+), ©|F =4 2/DN2 A3 (CD4- CD8-, CD25+
(D44+), °ol5 &4 3/DN3 AMI3E(CD4- CD8-, (D25+ CD44-) E o]F A4 4/DN4 A|E(CD4- CD8-, CD25- (D44-).

T4 AXE 5 AXSYHOR HuPsth, s, 17 WS AHEste] ME dgds Axzsion. 4
Al 5l Z1IAl| mkel 3ol frE AEEAWS Fdsiit. AR A= F-wbe= PE-CDM4 (IN7,
BioLegend), PeCy7-CD25 (PC61, BioLegend), APC-H7-CDSa (53-6.7, BD) % APC-CD4 (GK1.5, eBioscience)©]$}
o}

T 10 2 % 119 =AE utel o], AlEstE TCRa, TCRB, 2 TCRa 9 TCRB = tholl s @A nvt
§-223= DNL, DN2, DN3, DN4, DP, (D4 SP % (D8 SP T A%E Aitd 5 gle=dl, o= 7] Atdste Fd43
ZRE AAE T AEZ7F F404 T AZE S3ANZD F J&S e,

AN 7: AFEEE TCRa Z/EE TRB F-AARC e TI3HFAE vpe2dAe v3 T AX 23}

AR TR /S TRE g0t BFATY vk Ba(elE 59, aels AP T
ME E3E YeEl =X 2AsH] 8, 4712 ZF W, 1767 HO, 1716 HO % 1716 HO 1767 HOSl 1= dX &
(7 WA 1079 5 AESA Rl ALgste] WgolAe] 2% T AL (DB, D4+, CDBF, Trier Tor %

Tettren) ) ARG 7e Wuk obyel v go el 2+ T A F3o A4S Frhetdct.

Al 9 242 D19 (B Al vkA), D3 (T AIE vwi7]), (D4, (D8, CD44 3 CD62L (L-d8) Al FH v
o EAJo| FAsE o]Fo . ME §3 A vl AXE TW wAL TE Alele] AHAAE v
3} o} T ME(CD3+), CD4 T AI3E(CD3+ CD4+ CD8-), CD8 T AE(CD3+ CD4- CD8+), (D4 &7/ &zr] 719 T
M (CD3+ CD4+ CD8- CDB2L- CD44+), CD4 A1 7191 T A E(CD3+ CD4+ CD8- CD62L+ CD44+), CD4 W] E T AE
(CD3+ CD4+ CD8- CD62L+ CD44-), CD8 &3}7)/&T7] 719 T AI3E(CD3+ CD4- CD8+ CD62L- CD44+), CD8 4 7]
o] T A3 (CD3+ CD4- CD8+ CD62L+ CD44+), CD8 wl&Z T M E(CD3+ CD4- CD8+ CD62L+ CD44-).

H AEE 5 AXSAHAHORE Frisiglet. 1ds], 1% BHS AMEele] Alx dgde Axsgivt. A
Al 5ol Z1Al| wiel Zo] fE AEFAHS FsTE. AREE A= 3wk 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]lt}.

T 12 YR & 1o ZAHE vk} Zo], AlEEE TCRa, TCRB, © TCRa ¢t TCRBE = thol s T -3
nhg-20] wge Aol T A T AXEE B F AAom, D4+ 2 D8+ T AEE BF EAECH
TS, 719 T AIEE AlgE vbg-29] Bl HEF U

AAld 80 AbgEstE TCR whe-2ol M 9] Abg V £29] o] &

5 AESAH L TAQIAN™ HAJZF PCRS AFE3H, Al TCRB Aol s FIHEFAEA v~
(1716 HO) % AEslEl TCRB < TCRa FAAE & thol] dis) 5344 »b9-~(1716 HO 1767 HO) ZHzol A
Abel TCRB V 249 whelS chald 9 RNA G250l tisle] H7tslsict.

5 AXLSAHS H8l, ¥ T AEZE #H8ta = 594 71A1E vk} 2ol #4418 #3590, F5
AMS 93], TR #HED 7)E(IOTEST®Beta Mark, Beckman Coulter)E AM&3lgth. Ay 71EE
A}k TCRBV, ¢S 5w, hTRBV-18, -19, -20, -25, -27, -28 @ -29¢] Eo]A ] 3-Ale+ &lx

AE & 152 % X 15bo] fofdtt. & 15a(CD8 T AIE T3) % X 15b(CD4 T AE 3ol veld F&
1716 HO<} 1716 HO 1767 HO wh9-2 & vhell Aol w7 T A7} vh=e] A TRB V 248 e 9
gk, ofAE weaE oA Lo R ARSI

i)

AAZE PCRES S8, AxAAe] AdrgAel upel Microarrays Total RNA Isolation Kit (Ambion by Life
Technologies)ol ™3+ MAGMAX™-96S Al-&3}e] v]|% & FAOZHE F RNAZ AASATF.  MAGMAX™ TURBO™
DNase Buffer ¥ TURBO DNaseE AF838Fe] 7)o &A% MAGMAX 7]E(Ambion by Life Technologies)ZH-E A
= DNAZS A A3k, SUPERSCRIPT® VILO™ Master Mix(Invitrogen by Life Technologies)E A}&3}o]
mRNA(2.5ug ©]8h) S cDNAOl GAARAZ L.  cDNAS 2-5ng/ml& 3| ela, AxPAY A AA o] wat § 49 o}
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bl Zgolm = Tagman MGB X EH (Applied Biosystems) ¥ BHQ1/BHQ-Plus X=X (Biosearch
Technologies)& A}M&3l= ABI 7900HT Sequence Detection System(Applied Biosystems)< AF&-3}o] cDNA 10-
25ngS TAQUAN® Gene Expression Master Mix(Applied Biosystems by Life Technologies)® FTZHA|#HTh,  Z}
TRz oA wdS A TRE =W 1(TRBCL) W o & #Fsshaltt.

£ 4

A1zt PCR(TAQUAN® )T )3 AFtstd TCR whe-2o)A TR V £ H
¥ 999 RA 23dL A2V i8] AH8d Zetoln H Z2H

(TAQMAN™)
TRBV | A2 Zto|n|(5-3) | AEA= Lo (5-3) 2 H(5-3)
A Ad | A4 Ag| A4 A4
Hs Hs s
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
[0197]
TRBV | A= Zjo|w(5-3) | tejdlx Lo (5-3) X218 (5-3)
SE:! Nd | A4 Ad | A4 A4
Hs HE HE
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

[0198]

[0199] % 16a B = 16bollA 4 wheh o], AbsstE TCRB Frdabatel dial @540 vh22(1716 HO) B At
@b TCRB S TCRa fraztzt & vholl dis] SF AT wh-22(1716 HO 1767 HO)+= %ﬁﬂr Hg & thell A
Z+E Ab TCRB 249 RNA 2&d S veplth, vp$-si T3 vpb$ TRBV-1 9 TRBV-31 #2<] RNA 2d S o}
ERll o (HolEeE YehlA &%), olwWgh vk TRBV-1 @ A% f& AlEEAH 1 s HEHA XUt
(dlelHE YepA &+

[0200] T 8follA dSE nkeF o] mlg-2~ TRBV-31 #4S& AR TRBV-30Z thxlstar, o] 7fAlE wvhel o] MAID
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

SS50l 10-2397961

6102 BS MEZHE vheaE Q@ wedo] AAE uish gol fE AEEADY L/EE HA7H PR o3
RBV-30< X35 Abg VB 249 ool sl AHE BFATH BRel 0P 2 A Ag

ARl 9: 23719 Al TCR Va EZ i3] TIHEFAEYA vi$-2oxy T A= T
THAYAE AFEstE TCRa vl 8719 A Va 4 9 617019 AME Ja &48 Xgste od A
(1767 HO, & 3 #x)E ERo=z &}, 2379 Alg Vo 4 92 6179 A Ja BHS 33 53
A AEstE TCRa »H9-22(1979 HO, &= 3 Fx)o] sl B4 (D3+ T AXE Aasta FHoA T AE W
el = 58S A3l

Aol A" wle} Fo] HHd A E ALl f5 AEZSHH g
T 179 =AlE ube} o], 237He] AFE Va BF 2 61702 A Ja EFH dis] FIAEAEA vl
& o] W D3+ T AIEES Atskglar, @& 3+ T Alxe] HAE(R) = °FId &

Z

°old

_>,L

HLo], 1979 HO vl§-Z=ol A F4 Mxe= T AlXE =de 4 9lar DN1, DN2, DN3, DN4, DP, CD4 SP 2 (D8
P AN T AXE Xt (= 18 #3)

AA e 10: A TRa S TRE 718 9 £2 & ohe) 41 Avzel dal SPRAA whe2ol4e) 1
AT B 2 £

AR IR 7P 99 (S, 5009 A Va 2 6119 AR Ja)e] @ dsEelel da SRR
3

el

i Abg TCRB 7HHA w677 A VB, 270 AMgE DB B 1478 ] Abgl JB)e g HHE o
3 FFAH}EQ v, "1771 HO 6192 HO"(= 3 ¥ & 7 #x)e dis] A4 T AEE Edst= 4 A=x
£ Agbetal dxeA BAAA T AEE #3A71= T AEE At Alg Va 2 VB #4859 e

A 5 D oA 7] AE ulet zgo] g-mh-g-2 (D4, (D8, (D25 ¥ (D44 FAE AM&3to] FAdolA1e] DN1, DN2,
DN3, DN4, DP, CD4 SP % CD o] A4S 248 Hdl fs AESEHE sk, 3, Txd
Aol D3t T Ao} 5 7”33}31 Bz e T AE R3S W, Dol axr] 9 7] T Axe] &
A)E Brrelr] Al frs AEZEAHS Fdlvt. AAd 5 9 7ol 7]AE wpe} Zo] &-mbg-2~ (D3, (D19,
(D4, CD8, CD44 F (D62LS AM&ste] ¥ Fastdrt.
HFAo®, 1771 HO 6192 HO wh-9-2oAe] T A7} TCRB 3 TCRA V & 5¢] < =
AAa7] A3 g AEEAY 2/EE AAIF PRE Fssith. frE AlE Ll
4%, 3-Ab hICRBV-5-0]2¢1 42 3Hfal= T(RE @l Ee] 71E(I0TEST® Beta Mark, Beckman Coulte
o
=%

o
U)
g
b

g =l s o]&sf

A
& Apgahe v

A
7:54_0
8

A=}
ey
Be

ivLmlru

= =

2]
E APt (E 8 3x).  AAIZF PCRES AFE-3k= RNA 2o A9, AxgAe] AFA ] mep 2 A

= =
71A% wpe} o] Abgk TCR-V Zefo]m %! Tagman X2HE AREste] W] H= FAHORTEC cDNAS A

GYAES B3 BN YL Argatel Bl ANE B owge) 54 AAgee Fue SAUAE 94
S cloldl 4 Qg Aelth, old@ HrMIE AYE SHPTEA LE Ao oudt

29g Fotol Q88 RE W5 2A, 539 % 539 A4 Wge 1 AAsk 20 gl o8 z3d
oh.
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s==4

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

A

1.5Mb mVJE 1IMb hVIZ HAS

A\ | N N N NN NN NN _N\
v~<<

| N N N NN N N N N NN NN NN N
¥y vy v vV ¥y Yy Y ¥V v vV vy v v ¥V ¥ ¥V ¥ ¥V ¥ ¥

TCRD

|14 L4

BALALAS Aedli s o

F=H=O-cori-—~O-

hTCRA (¢} 1 w|7}97]%: 54V 2 60] £A)

TCRa Vs

b

TCRd

Js Cenh

-9

TCRD2] A4

Js Cenh

N 7777777[77777777777777777§§u
T | ANNLANN AN AN AN ANN A A AN S0 AN AN ANk AN A AN SNE A Ay A SENN A A A Aan 4

H
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s==4

B
H

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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s==4

=Yg

E#3 95 MAID1535

a2 TR a/6 FAASF

TCRD

+ Cre

Z244 b2 TR a/§ 2 MAID 1540)

EE- g- Ca Ea

=3 95 MAID1539
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s==4

EH4p

AAE v~ TR /8§ FAAR

¥4 35 ¥& MAID1626

hTCRVa

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

hTCRJa

Ca Ea

OUMIEBINMNIRK

Ascl Notl
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s==4

EH4c

hTCRJa
Ca Eoa

hTCRVa
/S AsiS|
hTCRVa  hTCRVa
35 41
Cloxp) Ub-NeoK lox b
®H3} ¥E MAID1767
hTCRVa  hTCRVa

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

S --—O—

Ascl Notl

hTCRJa
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s==4

ErH4d

hTCRVa hTCRVa hTCRJa
41

AsiSI | Ascl Nl

hTCRVa  hTCRVa
35

hTCRJa
Ca Eo

MM-—8—

Ascl Notl

Z 23V &61J (7154 17V & 50J)
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hTCRVa hTCRVa hTCRJa
22 41
yrv VY |ARAN4
51 Ascl Notl
'CRVa;
22
[N
|24
hTCRVa hTCRVa hTCRJa

% 35V &61J (7154 28V &50)

ZH4e
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s==4

EW4f

hTCRVa hTCRVa hTCRJa
13-2 41 Co Ea
—Aloxp} Ub-Neo K loxpompreimieii i -mh—G—
AsiS| Ascl Notl

hTCRVa hTCRVa

33 98 MAID1770

hTCRVa hTCRVa hTCRJa

AsiSI Ascl
% 48V & 61J (7154 39V & 50J)

Notl
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s==4

hTCRVa hTCRJa

N T W W W\ ogggowlmm
Yy yYrry vy vy vyv-vvyvy ¥V ¥V
Ascl Notl
hTCRVa hTCRVa
XAs3 ¥y MAID1771
hTCRVa hTCRVa hTCRJa

AsiS| Ascl Notl
% 54V &61J (7154 45V & 50J)

EQ4g
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B
H

LTVEC (TCRD 100%)

TCRDV2

Ds Js enh C

Ds Js enh C

hTRD hTRAJ TRAC
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s==4

B
H

TCRB #FAAH
Chré mTCRB (¢ 0.6 W71d71%: 33V, 2D ¥ 147 £3)

= HHH - HH -

0.6Mb mVDJE 0.6Mb hVDJ= WiA &

fun_“Iurrrrrrrrrrrrrrrrrrrrrrrrr
AN AN A AN AN AN AN AN A 2 AN NN AN AN A0 NN AN S0 SN SN S AN AR AN 4

hTCRB (¢F 0.6 wl7}g7]%: 67V, 2D © 14] £4)

TCRp
Vs DJs C D Js C enh
-2 EYA = fA% a2 EYA = FAX
TCRp
Vs DJs C D Js C enh
HHHR === === === Pt~
a2 EA = FAX -2 EFA A {FAR
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s==4

mTCRB F-A A2 (Chr6)

TCRBV1 TCRBV31

MAID1545

N > . _ TCRBV31

TCRBV1

0.6Mb mVDJE 0.6Mb hVDIZ dlAN%

MAID1625, & 14V (7154 8V)
TRBV29-1 Ci

Crrvanco=pdiphd
TCRBV1 TCRBV31

MAID1715, % 2D &14J (7154 2D &13J )

TRBV29-1

TCRBV1 RBV31

MAID1716, 2tAl HYG

. TCRBV1
MAID1791, & 40V (714 30V)
JRBV6-5 TRBV29-1 D1Js C1 D2Js C2enh

—uﬁﬂvv N L N S NNV SN
TCRBV1 TCRBV31

MAID1792, & 66V (71%4 47V)

TCRBV1 TCRBV31

MAID6192, & 67V (7]1%54 48V
TRY ._.mAm,_\ Ao ) TRBV29-1 D1Js D2Js C2enh

hTCRB (0.6 w7/} 71%4: 67V, 2D B 14] £4)
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vh$-2 TRB A

Chré VB (0.6 Mb) D1 JB1 Cp1 DB2JB2 CB2 E
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EH3 dg MAID1542 %33 9 MAID1544

+ Cre

444 o2 TCRB FAAF (MAID 1545)
Dp1 Jg1 CB1 Dp2Jp2 CR2EP

[Ub-Fiyg ioxp)
TRY TRY TCRBV31
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EH8h

DB1Jp1 Cp1DB2Jp2 CP2 EP

TRY - TRY TCRBV31

hvp 3<m DB1 Jp1 Cp1 Dp2 Jp2 Cp2 EB

i TRY TCRBV31
XA3 9 MAID1625

hvp :W\.m Dp1 Jp1 Cp1DP2Jp2 CR2EP

£ 14V (7154 8V)
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hVB  hVB  pgqyp1 Cp1 DB2 JB2 Cp2 EB

(i)
UTRY - “TCRBV3{
AsiSI /" Astl
A om.&? Cp1 Dp2 c_mm Cp2 EB
CRBV31
¥4 3 #E MAID1715
(i VB hVB  pgyupi CB1 Dp2 JB2 CB2 EB
i

AsiS| Ascl
MAID1716, & 14V &2D & 14J (7154 8V & 2D & 13J)

EH8c
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hVp
8

H frt 1Ub-Neo j frt $p=—p

AsiSI

Z 40V &2D & 14J (7154 30V & 2D & 13J)

EH8d
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% 66V&2D &14J (7154 47V &2D & 13J)
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EH8f

Z 66V &2D & 14J (7154 47V & 2D & 13J)

F 67V&2D & 14J (7154 48V & 2D & 13J)

oocu.zw_oxmww S
hp30
X3 "Wg MAID6192

DB1 JB1

) :::g
v
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B
H

TCRA AV
MAID 1540

e 2

0.6%
CD3*

99.4

0.614

L\

171

29%
cD3*

29

TCRA 8hVv/61h)

MAID 1767

20%
CcD3*

20.2

TCRBAV(2mv)  TCRB §+=~<\~,wc\32
MAID 1545 (+2mv)
MAID 1716
21% 35%
CcD3* CcD3*

179

21

L\

TCRA 8hV/61h)

TCRB 14 hV/2hD/14h}

{(+2 mv)
MAID 1767 1716

20%
cD3*

20

v
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EHI0

CD4

1716 HO 1767 HO

DN2 4.98
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HAE(%)

A Z/F4 (x106)

E9]11
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qd AE #

DP CD4 SpP CD8 SP
100, 20, 5
Rad £
8o N o ®
s by : 154 A =~ N
w60 ] ® = W 3 A
= T 10{ag . ol TF
B 40 " e B 2{e R
54 wd "
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=153

hTRBVE & 3t= (D8 T Al Xx 9 HAE (%)

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 | 0074005 | 0014001 | 1.89x0.35 | 1124041 | 6713057 | 7.00+0.65 | 0.0040.00
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=915

hTRBVE W@A3stE (D4 T AXe HAE(%)

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

gcttecectet 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
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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

<212> DNA
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<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

ggccatgcat 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
ccceectega ggtegacata acttcgtata gecatacatta 100
<210> 11

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 11

ggccatgecat ataacttcgt atagcataca ttatacgaag ttataccggt gcegatcgetg 60

ggagcacgtt ccattattat aacaactttc tgaacacaag agggcagt 108
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<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
<210> 13

<211> 108

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 13

100

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

gggoggatgg ggtggaggag gagggtacag catctectet cettectecte tggtaccgaa 60

gttcctattc cgaagttcct attctctaga aagtatagga

<210> 15

<211> 108

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

100
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<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 tttgactgea atgatcagtt getgggaagg accggtataa 60

cttcgtataa tgtatgctat acgaagttat atgcatggcec 100

<210> 19

<211> 100
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<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 gaggggce 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

gttcctattc cgaagttcct attctctaga aagtatagga 100
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<210> 23
<211> 108
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 23

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>

<223> Synthetic
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<400> 26

gttttccaga cttcaacttg actatcagcc agaaattcag tggcaaaccc ccacccagtc 60
cctaagtgaa ggcccctggg gagtatggtt agggctcagg 100
<210> 27

<211> 100

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 27

cacccaccaa agaaagtgcc caggagaagg gcaaggagag agcagageat agttcaagat 60

ggtctttgte taggettgte tactctgcac ttgtacttcce 100
<210> 28

<211> 16

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 28

ccggegtcat gcagaa 16
<210> 29

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 29

gggctgcatc tcagtcttge 20
<210> 30

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic
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<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

<400> 34

_81_
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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

<210> 39

18

19

18

20

25
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<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

tccectgace 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

<211> 19

20

19

22

15
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<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

<213> Artificial Sequence
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<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>

<223> Synthetic
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<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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