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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

7hsstA"E s ( g oA HFE 7MsstAE =, 9 U AE V5T T AX 299 Axe U A
E7bsetAY e A, AuHoR T Alx aW Fo & A8 A vuA 748 o (ii1) oA A=
7begh T M a9 Aol 7k, T Al 8o Al 7IA] & EH*M]?J Jlo A HE 715e T AIE 299
AES] A7 e AW =2 1.58, 2.08, 3.080, 4.090, 5.09, 108} =& 2 olAwE HAH w; (iv) WA
Aol oAl T AE a9 Axe ¥ e A FFo] A= 7} f‘& T, AR RE] dHoA HE T}
ST ME] AE F Ee fuE AEe b oA g vo] F dxd o el A (PBMC) ] 10% W R

5% wiwk, 1% vlgt = 0.1% vkl wl; (v) T Al 236 93 X7 i el (remission)ell olof, A7 &
W Ages YepAY 2/5® ; R/EE (v) TAE Fo] A e & 9 ddxd 35ts9 F9 7|

o ;

Al Ao Al Aol FF Feel s Az UM FF FEe dER b,
[0038] i wrgol Algd defe] W] AN FAldelA, HAxd stz Fol JiA= T AE 8¥

of MAZFE o 149, 1 18, 1990, 209, 21, 24, E= 289 o) At Fol 3
drt.

[0039] & 2ol Aled dole] Wl AN FAAANAN, "z FHEe] Fol JiA] A,

(1) tiAle] el T Al 2] Alxe] 93 Ee Hd FFo] Hx 7FeatAr (1) o oA A=
ZFsetAld &, Eef Wl HE 7Fed T A 8e] AXe] 47 HE wrbesAY e e, AuHer T
T X

o
e
—_
o
e
—
3
e

AE 8 Fo A A vl AaEAY; (i) 9l AE 7Fed T A 8] Axe 7 T
AE el Al RAL F o didAle] el HE Ve s T AR 2 Axe A s X 429 1.54,
2.008, 3.088, 4.08), 5.08], 10w} He 1 o] AwkE TAHAY (iv) tidAe] oA T Al 8o Mx

ol I3 & A FFo| AF 7}%6& T, dEAZEE] oA AE VMss T AZY AE 4 = F
B OAEY] 7 gidAe] g e F wxdd kel AE(PBMC)S 10% BN, 5% HIRE, 1% HTF EE 0.1% U
ol Ak (v) T AE Qo 9% ‘]E % & (remission)el o], tiidA7F AW FPFS YJERNAY /=
AEE ALY /EE (iv) T AE T 9 WYgxd g Fof A A A
of vla] A7 S7kE FF FEs dEd

N

[0040] ¥ ubgo] wha} Wiz Al A, AW e Ay A XEE A T AE a4 F
og vh e AACA A5H Fade] W9zl FES Foshe S xFshe AR Wl AlEEM,
A71A A7) Al A e AW AEH NEE 93 T AE WAl Fo AAREEH 12 WA 159 F, A
g og of 149 Fol: (1) oA W] T Alx 8] Ax 7, U Ee fAF &3 T Alx 8ol élﬂ
H B gidA il sAAAY T AE 89 MES] b F29] 75% R Rl tidA ol AV H/EE (1)

N g T AE QAL (D3+ & D&+ MXE, Aelxo= CARt T AMES F7F ul B 10 AZ w9, ulL 95
AE b = gL 9 1 AE vl thakA o)tk

[0041] ¥ el mat, (a) AW e AW FHE A537] 9 T A2 8HAe] Fo /IAZREH oF 12 U

S, AdgAom o 14 Fol: (1) A WY T AlE 299 AE 7, 59 5 FAF 839 T Al

A T ME e Mz Hyt 5] 756 w|Tl A o] A

g Y T AE A2 D3+ T D8+ A=, %Eﬁmo CARt T M2 47} pl 7 10 Alx

5 F 1 AE AR qAE A™Etar; 2 (b)) A7 A A A8 a5

= st A8 ol xﬂ%iﬂu}. —“55 el AlTE lole] we] i
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[0043] 2 el AFR ol wpel A% PAANA, B2 H HER Fof Aol Holw 13] WH
o A% FAGA, WA AFBE HJE 2 AlolF, HoE 3 Alo|F, HoE 4 Alo]F, HoJE 5 Aol
2, Holw 6 AlelZ, Holm 7 Afe]Z, Hol® § AlelZ, Holw 9 Ale]Z, Hol= 10 Afe]Z, HolE 11 Abo]
2, EE Hol 12 AbolFE ol

[0044] & Edol Alge Sole] o] AN AN, Ao T AL Fol 7fA] F458: A =rEe &
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

Holl A HE7Fse FoAE T Al 8WHAIY ME T o|2RE fijd AE 7, Wdxd 33Ee] Fo
Mo A8 AR Ee T-AE Ao Fo] Fo M Ao tidA|clAe] ol H 1y
AARFE] A HETFs T A2 @A AIX e o|2RH frajd Alxe 7, Woxd shg
o] Fo] Ao Ay A wiE T-AE QWAL £ ?94
NA A A AE7MSSH T AE &

gAe] oA #EE I3 Ee FH
A AE7FsS T A 8iAle] Az 7, A o

7

F Aol A o] th Aol A o] el H]’éﬁ <

Bl e AlEe) 7, T AE WAL ?
= HRh oz w7 EH%Z%]ETHJ 4
el & dxdd o3 AE(PBMC)S °F 10%, 15%,

20%, 30%, 40%, 50%, B 60% =¥7bE wi7zbA]; @D/ A7 T A2 SHAY o Ad = dodxd
e Fo Ao FF Fel vE)], Zad T4 Fes Ui wrzbx; 2/xEE gidAvr A B2
A4 B E el wrbx] W xd sgtEe FoE X&),

[0045] & Wol AT Yoleo] Wwel AR FAdol, AAZxd g AdEE (CRBN) 2 /%= CRBN E3
falF - 7tolAl HEA AistAY; 2/ EE OME*(IKZF ) EE S 2 (IKZF3) AAF Q1zke]l o A A
O|AY; H/EE o2 (TKZF1) & ofo] &2~ (IKZF3) 9] fulF st == EallE 7441700

[0046] 2 wwgel] ATE Pelo Yol A FAANA, WARA RFFe G wrho|mo| A} E Fw
spolre] %Eiﬂ & AT AR FAGAN, Q920 SYRE AR (Hl4obl1-ga-
1,3-H) 8] ER-2i-0] 21 E-2-9) W 2] ©l-2,6-U &) T EHeEvlol=  (4-0kv]e-2-(2,6-T) 47 2 0-
3-91)0] 4 % 3-1e), opu u}o]c (3-(5-0v] re—2-| F-4-% - dH- AL B0 -3-2)-5] o 2] 1 -2,6-1) ),

A Ebo] 5 (3-(4-obo] e 1 im1 3] 8] = 2 -li-0] 221 B-2-9) 3 el B2, 6-01 ) 9] Aol A, ®
Erho] = (4-0bv] e2-(2,6-T] 2372 H-3-2) o] 42918 -1,3-T1 2) 8] QA A, ohilmrle] = (3-(5-0}
a2 S-S A RS2 92,68 )9 Aol AA i o1 A0 387k
A, euRE, FaE, FAY, FesdolE, we rﬂrsﬂom AR AN, WARA HFEE e
o1 (34l 1§ 21,80 8] 22l o] 41 5-2-8) 10 ] 62 6-01 2, Aol Erhol = (5-(4-o}ol e
“1-%2:-1,3-T] 8] £ 2-20-0] 291 F-2-9) 3] €] €2, 6- u]—%) YAl AA EE olEe] FHHoR HEvts
@ o, guaE, FaE, T-44, Ferdel=, Ei vyl

[0047] 2 wigo] AT dole] AR FAelA, WA HFBe Pdelmriol (3-(4-o}r] - l-G e

WH m&l

g

1,3-1) 8] = 2-2-0] 491 5-2-0) 9] s 2] ©l-2,6-1] &), Eewrhol = (4-o}v]me—~(2,6-1] S 432 -3- ) o]
AQIE-1,3-H8), EE opubErto] = (3-(5-ob] w-g-mE-4- —%A - E A -3-9) -3 2] ©-2,6-11 &), ¥
Sl (3-(4-0bv]m 1- % 1,301 8] B R-2-0] 2915 -2-9) 3 2] ©-2,6-T) &) ¢] AAo] A, £
ElolE (1-ol]2-(2,6-0) % 2511216521 o] <9181 £)9] Aol HAA, e ouhael (3
(5-0k o] s-2-T &l -4- & Ao dll- A L} 2 -3-91) -3 s €] ©l-2,6-T1 &) ©] AAe] Y AA, B o[ Fe] feHo e
Hed A, guiskE, FoE, F-44, Fehadels, ®i el

[0048] A& FA|dolA, MFgx4d F=2 3—(4—0}Uli—1——%¢—1,3—u]—a—]EE—ZH—o]io
U, e 129 {JAle]ddA, e oE

o E, T th3 ol %‘l‘% TA oA ol A
3-(4-o}H| -1-24-1,3-1 3| E2-2H-0] A E-2-) I A g d-2,6-t] 20|t} dF FAd

& 3—(5—0}ﬂl+—2—v11%—4— - 4H-FUER-3-A) -9 g d-2,6-t 2, B 19 ‘Qxﬂo]*éé‘ﬂ, Ee o5 ¢
gHqoR FErtEe 4, |vstE, FIE, ¥-A%, FHxdolE, B gyolrr. dF FAAAA, Wdx
A g EL 3-(5-oln w-2-H " 4-L A 4l-F U} E-3-2)-F H g Hd-2,6-T] Lo| T},
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lo

(0091 & 23e] A ol el AR TAAANN, WAL AGEL AT, A i G2
o.oQR FACN, dgxd SRS AT Rl A% FANN, A2 gFEL AL £ A

2 Fojgr,

[0050] & Zrgol AlgE S1ejo] W] AR FA oA, Hagxd 3= °F 0.1 mg WA °F 100 mg, °F
0.1 mg WA 50 mg, °F 0.1 mg WA 25 mg, DEOlmg WA 10 mg, °F 0.1 mg WA 5 mg, 2F 0.1 mg WA 1
mg, °F 1 mg W 100 mg, °F 1 mg WA 50 mg, °F 1 mg HA 25 mg, °F 1 mg WA 10 mg, F 1 mg WA 5 mg,
°F 5 mg WA 100 mg, °F 5 mg WA 50 mg, ‘lF 5 mg WA 25 mg, F 5 mg WA 10 mg, °F 10 mg WA 100 mg,
°F 10 mg WA 50 mg, 10 mg WA 25 mg, °F 25 mg WA 100 mg, °F 25 mg WA 50 mg T+ ©F 50 mg WA 100
mge Yo FoEtt (AFA F: o E WA A sz A WA fx} B"$} #o] =& HAE vEd A5 4
Hdoll= A A9t A B AAE EFE = FAow YUY, dF "3 WA 59 Agete xdE "3, 4,
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

oin
1]

=361 10-2707505

A e 1Y 13], 1Y 23], 1¥ 33, 1

[e)
=
SFHEE 19 F §Fol, Holw Ei Hox

e

[0051] = el AT Sle]e] WHe] Y FA A, WY
43], 14 53] =& 14 TAAA, =
°F 0.1 mg/1¥, O 5 mg/1¥, 5 mg/1¥, 10 mg/1Y¥, 25 mg/1Y, 50 mg/1¥ TEE 100
mg/1¥ o] ¥FEF Fojgr},

[0052] & el AlEd 2lole] WRie] Ui FA A, Hgxd e

10 mg, 15 mgs 293t 25 mg viwke] Fo2 FoAHAY; Ee WAxd sghES oF 1mg/1d, 2.5 mg/14d,
5mg/1¥, 7.5 mg/19, 10 mg/1¥, 15 mg/1¥& Z=3t5 25 mg/1d w|wke] Fow Fojgr},

N

[00531 2 el AFR Qlole] Pyl Ay FAANA, Az fEFe] WG FPEe Folt WgRH
SerE 24 SelA T AL WA Fol Fo) Wl wal, T AL ewAlsh BAR T A%e) Frtd BFS

A3,
[0054] ¥ wedol A3E Slejeo] wwel Q¥ FAolA, AEA fEZl
S5E ¥4 aelA 1 ol B

AL B FE FW,

[0055] 2 ol AFE Qolol Wwel A PANA, AEH FERF) AA2H HPE Folt Az
SR Al SOl T AE Tl Fo) AlolEghel ARkl W) T AE ayAS B T AL Aol el Al
A FbE AS. AR AN, old@ F7h= o Lsv], 2,00, 300, 4.0u, 500, 10.00 Ei= 2

ol ZIgt.

S
S
[
2
e
i)
oL
2
2L
ofl
it
jale
Lo
Lo
o
)
o

ol

QR FANA, T A ffe Felo] Selgow Ags

I

2 Z

FEAE T A 225 HME B Y JS "HXZF(TIL: tumor infiltrating lymphocytic) SWe]
At ol& et 2 ddol] AlTE ol el AR FAoA, T AE 82 Fdd Solxox Agt
ste Az FEAE Tddate AR 28E AEo|AY o]E xITTE. AR FAdlA, T AE aWAl=
71573 B]-TCR 3¢ & & TCR EE 19 9-43 dHo|AY o5& xdste Axd T84 Ldst
= AEE x2S, dF FAdAAA, AxF Fd FE&AE 7dE 3 8 (CAR)O|T}.

[0057] & el AT doje] WRiel dF FAdeA, T AE A= ol Folxow ZHifste -
A Tuds dFsle AEY =dds ¥3steE, AXY 39 FEAE XSSttt I8 FAdel A, dY
A, Gl =E dw AEo Alx e 2F oA SdEAY B/EE old FolHo|A o|et fyE Aoltt.
G FA el A, AR, Foll e AW AHE 294 AW e G, Arbdg 43, 95 23, ke 4
T golnt. dF FA|dAA, FHS % Fdolrt.

[0058] = Irell g dojo] ¥hHe] IF FA oA, 33U ROR1, B Al F=3t 3 (BOVA), &4t
"4 9 (CAIX), tEGFR, Her2/neu (& ElEAl 7|ubolAl erbB2), L1-CAM, CD19, CD20, CD22, ™A=™, CEA,
2 By 7t ¥¥ &Y, d-G4ik(anti-folate) =84, (D23, (D24, CD30, CD33, (D38, (D44, EGFR, “4¥] et
WA 2 (EPG-2), ¥ Zerwz 40 (EPG-40), EPHa2, erb-B2, erb-B3, erb-B4, erbB Tholw|, EGFR vIII, {4F
A3t @ (FBP), FCRL5, FCRHS, Elof} otAddZ¥ &, GD2, GD3, HMW-MAA, IL-22R-¢3}, IL-13R-%3}2,
ZIgotAl A9 =Wl =& (kdr), ZF9 A4, Lewis Y, LI-AX ¥ B3 (L1-CAM), E4ZF-## I
(MAGE)-A1, MAGE-A3, MAGE-A6, Z4Fe] A wdy 3 (PRAME: Preferentially expressed antigen of
melanoma), Alvkel¥l, TAG72, B7-H6, IL-13 & €3 2 (IL-13Ra2), CA9, GD3, HMW-MAA, CD171,
G250/CAIX, HLA-AT MAGE Al, HLA-A2 NY-ESO-1, PSCA, 34t 4=8-A|-a, CD4dv6, CD44v7/8, avb6 QUHI1H, 8HY,
NCAM, VEGF <=8, 5T4, Foetal AchR, NKG2D €]Zt=, (D44v6, olF &9, o-u3 34, dad=d, FHel My,
HAl 1 (MUC1), MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G ©uld A= =& 5D (GPCR5D), £k
Ejo}Ad &9, ROR1, TAG72, VEGF-R2, <efobAd 3¢l (CEA), Her2/nmeu, ANEE=ZZ F&3, Z2AX2HE &
A, ZJB2, (D123, c-Met, GD-2, 0-°F4€s} GD2 (0GD2), CE7, €& Z% 1 (WI-1), Ale]Z™, Alo]Z
A2, CCL-1, (D138, Aoz Azt Jojo FEQ] U7t F4; HAdA-5o] &d; 2L HE g9 #AH
- .

|
oy Aghc. 9y

T
)
e
l_,
i
)
Ku
e
.7
-
Y

FA A, AL (D19, AeE o7 <17k (D190~
oA, FYe e FFF-vd g9, AeFoz BOMA, HegH oz 27k BOMAC| ALY o] ¥¢3ith
[0059] & el Algd hefo] Wel AR FAdelA, FA-Ae =rQle A e A9 or dd Aks
Sl o] A ddolry olE XISt AN FAdelA, @2 ke F7](flexible linker)ol <3l
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obAl H3hAlol AdstAL; Bl/EE o] 7FEA(IKZF1) e © ]%EZ:(IKZFS) AAE 1AFe] A A o] ALt; B/ HE
= o]FFRA(IKZF1) Wi olo] L&A (IKZF3) 9] FHFes v %SHE SAAZI. olelgh doje] FA|o F
Axoa, WdFxd 3EL dejhnfo]lo| A} i gE|nule]=o] FEA L= fFAbAolth. o]k Yoo
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A2 d-2,6-t]2) 2] YA FAA e o]59 A oR F&rtegh ?é, LujatE | ke, F-Ad, FEa

golE, Ei= thgoltt.
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[0094] o]=lgt 9ejo] FAlo F dF-olA, WAz FFEe] s} ol &9 &% 24242 ¢F 0.1 mg WA
°F 100 mg, °F 0.1 mg WA 50 mg, °F 0.1 mg WA 25 mg, 2F 0.1 mg WA 10 mg, °F 0.1 mg WA 5 mg, <
0.1 mg WA 1 mg, ¢F 1 mg WA 100 mg, °F 1 mg WA 50 mg, ¢F 1 mg WA 25 mg, 2F 1 mg WA 10 mg, °F 1
mg WA 5 mg, 2F 5 mg WA 100 mg, 2k 5 mg WA 50 mg, F 5 mg WA 25 mg, 2F 5 mg WA 10 mg, <F 10 mg
WA 100 mg, °F 10 mg WA 50 mg, 10 mg WA 25 mg, °F 25 mg WA 100 mg, °F 25 mg WA 50 mg HE=+= °oF
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

= 2 0.1 mg, 0.5 mg, 1.0 mg, 2.5 mg, 5 .
olo] FA|d F LF-olA, st ode] e e WARH IFELS F 1 mg, 2.5 mg, 5 mg, 7.5 mg, 10
mg, 15 mg =3 % 25 mg v|vte] A4S TH

[0095] olelst gjele] Fale] & Lol A, T AL SWAET FF A& FLT(NIL) LA EE Fo) Hol
o AYSE AXF FHAS WA FA4 248 AToIAY o|5S EFATH oH T elo FA F
oA, T A AE Fho] Soldom Agsht A FEAS WA F04 248 Axe| AL
E olg Zeha,

[0096] olel g Qole] FAlel F AolA, AxF FEAE 7154 W-IR F9 584 EE 19 TR £ @

[0097] ol# % Qoo TAlol F ARelA, Fae AW, Ao E Ay Aol
i, olo] Selgel AL W/ H 3

H AW wE o), ey A, 9

[0098] olEjst dojeo] FAd F AFolA, TUL TF FYelt). ol Ao FAo F AFolA, FI
RORL, B Al A<:3} 39 (BCMA), ©AFE2<=d 2 9 (CAIX), tEGFR, Her2/neu (5584 E]ZA1 7]YobA] erbB2),
L1-CAM, CD19, (D20, (D22, WA=¥, CEA, ¥ BY 9 xW I, F-HAH(anti-folate) &, (D23,
(D24, CD30, CD33, (D38, (D44, EGFR, At Getuwla 2 (EPG-2), Aty kA 40 (EPG-40), EPHa2, erb-B2,
erb-B3, erb-B4, erbB the]™, EGFR vIII, 94t 2 w@k#z (FBP), FCRL5, FCRHS, Elfo} ofMEEFd &4,
GD2, GD3, HMW-MAA, IL-22R-23}, IL-13R-<9}2, 7)utolAl AH¢) el 4284 (kdr), 7} A, Lewis Y,
LI-AZ & B3 (L1I-CAM), Z43-33 39 (MAGE)-AL, MAGE-A3, MAGE-A6, ZA1%¢] ¢4 wdd 39
(PRAME: Preferentially expressed antigen of melanoma), A]Wlo]®wl, TAG72, B7-H6, IL-13 <& <3} 2
(IL-13Ra2), CA9, GD3, HMW-MAA, CD171, G250/CAIX, HLA-AI MAGE Al, HLA-A2 NY-ESO-1, PSCA, 44t 4=&A-a,
(D44v6, CD44v7/8, avb6 1E|L:, 8H9, NCAM, VEGF =&A], 5T4, Foetal AchR, NKG2D #|7F=, CD44v6, ©]F
g, ob-u3k 3, waddE | Hel MV, F4 1 (MUC1), MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G
el AZHE 8 5D (GPCRGD), F<Fefobd a9, ROR1, TAG72, VEGF-R2, <teiobd &9 (CEA),
Her2/neu, ANZEZA &4, TZA2EHE $£&4, o] ZB2, (D123, c-Met, GD-2, O-oFxE3} GD2 (0GD2),
CE7, 98 £% 1 (WI-1), Alo]Z¥, Alo]E9 A2, CCL-1, (D138, Az om <43 9o ALY <17k dY;

WAA-So] @9 % Pe Bae By FomyE Aufc. A% pAdelA, FAe (19, AgHow
917 (01901 AN} ol & maHgrh, o3 FAlelelA, B BONA, AEA R Q17 BANO A o] F Tk,
[0099] oleldt ele] Ao % AwolA, FU-AF =Wl Al i 1) A v Hugow vl A
& GHAY o F FRATh. Aol Wk, vAS ey A o3 AAH FA A G FRAT, &
B A, HAL scPvE FFATh oldF Gele] TAl] F AR, AR FEAE AYHoD O
4o e e, dudon welguRdonyy fuu, AdolNE o LY

[0100] oleld glele] Ao 2 A¥olA, A= T F8AE Axy ATdw de daach. oleld 9
olo] FAld F ARoA, AT A2EY Qe AEY Aadd wede Feat. 2% oA, Amu)
A2y mdele dxk Aadd wHel, T AEeA dA BHE ATEe FE 5 ogls Aads el
T AE FEAR) ARe] Aade =ejel, W/ms Wolsga) Had-sw 243 ZEE (TS ¥3)
A9y meelel A o dHat,

[0101] el qleje] Al F AR, AL AU WAL Az, AEHoR D3-AEk (CD3L)
A, R 9 AdY FRe AT ATEY Evielel AL olF gREth. olew qelel Al F U
1o WA E R = o e, A

oM, Az &A= AES] Z=vda Azl A2EE g9 Ao
o

7] HHE T9ele MElz o (D8 i (D289 ZWHE Td|¢lo|tt,

[0102] ol=fdtk dele] Aol T dF-olA, AxW A28y 9L s A28d 99 9 g 4
Sl e}, FeAs A" G992 T AXE gEAs EA Alxd Aldy =d]l Ee ] Aladd F
e At A5 FAdA, e AlEd 992 (D28, 4-1BB B 10059 Al Alrd s =l
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

dlolE, Ex Talow o)fold FomyE AuEE o,

[0111] 23 FAldlolA, T AE il &e &2 1x 107] oate] & Az 8423 AL, 5 T A

T, wE & Bxgdd waEl AE(PBIC), 1 x 1077H olate] & A% FeA-VH MET, F T AT, EE F 0
ZdH 3l A Z(PBMC), 0.5 x 1077H olgte] F AMEF FEA-TH AXE, F TAXE, B F 228N o9

AEPBIC), 1 x 107] olate] % Axd Fga-2d A%,

ofjs
—
X
e
t
e
o
=)
P
gt
12
ay)
JO{
X
F

=
s}
=
c

0.5 x 1071 olte] % Azq +&A-2d A, 5 T AL, T2 5 T2 o3 ALPRIOES FHadt.

[0112] o]& 3k <)oo 1 F Ao, Wxd 33ES AdEE (CRBN) ¥/ CRBN E3 FH|AE -7t
ofAl EZtAlel AFstAY; H/EE= ]ﬂi*(IKZFl) E olo] &2 A(IKZF3) HA} ¢labe] oA Aol AL}; 2/mL
= o7t E A(IKZF1) ®& O}Olii*(IKZFS)J vﬂlﬂﬂﬁ} EE BAE A9, olugh qloje] FAlA T d

oA, Wz SgEe gemrtolroly e dEjivio|=o] f
TAHC T AR, Wz seEe eﬂ”ﬂEUPOlE (3-(4-0F) 3=-1-
e E-2,6-0&) B EdEErtel R (4-opH]e-2-(2,6-1] &4 ¥ 2]
o] = (3-(5-0b] tm-2-r 4= 2-dH-F £ -3-2)-F| H 2 T -2,6-T] &), Y= 1 o4& of wlgE]Ertel (3-
(4-o}r] e-1-54-1,3-H 3| =2 -20-o]| &% E-2-d) g H 2] d-2,6-t ), Edgente]= (4-opr]=-2-(2,6-TH %
29 g d-3-2)0] £1E-1,3-1] &), oputEnte]=  (3-(5-0}H] =-2-w| Y -4-& L -4i-F) U} E D -3-U)-v A 2 A -
2,6-t&) E= o]5e] fFHoR S8Ubed 9, SuistE, FIE, o474, FeadlE, B tyoln
ofgigt qlefe] FAld F AN, WMAxRA ﬁ}%L%L Al vl = (3-(4-0br|m-1-% a1, 3- T 3| = 2 -
2H-o]2:91E-2-) I H| 2| d-2,6-T] &), dldemrtol = (3-(4-oh]e-1-S 21, 3-T 8] =R -20-0] &Rl E-2-%) ]
dAed-2,6-t2) 2 JAIIAA ®= o]5e] FFHoR FE e @, Bvlge, sukE, A4, FHS
HolE, Ei= thgolrt,

[0113] ol=lgt dojo] FAd 5 dF-ol e SFo = APt olys Ao FA
o & d¥oAM, 2AE W H9xd ggEe] &S oF 0.1 mg WA F 100 mg, F 0.1 mg WA 50 mg, ¢F 0.1
mg WA 25 mg, <F 0.1 mg WA 10 mg, & 0.1 mg WA 5 mg, & 0.1 mg WA 1 mg, & 1 mg WA 100 mg, <F
1 mg WA 50 mg, 2F 1 mg WA 25 mg, 2k 1 mg WA 10 mg, 2F 1 mg WA 5 mg, 2F 5 mg WA 100 mg, °F 5
mg WA 50 mg, °F 5 mg WA 25 mg, 2 5 mg WA 10 mg, °F 10 mg WA 100 mg, °F 10 mg WA 50 mg, 10 mg
WA 25 mg, °F 25 mg WA 100 mg, F 25 mg WA 50 mg =X ¢F 50 mg WA 100 mgol At Z/EE AL
U Hadzxd 3gEe] 4o Hojx = Hojx: °F 0.1 mg, 0.5 mg, 1.0 mg, 2.5 mg, 5 mg, 10 mg, 25 mg, 50
mg FE= 100 mgelth. olulg dojo] FAH F dFAA, 2AE U WFx4 sFE ¥ 9 1mg, 2.5 ng,
5 mg, 7.5 mg, 10 mg, 15 mgS X338}l 25 mg W wko|T},

| == fAbAlelth. o]F 3k lef9
Za-1,3-H] 8] =2 -2H-0] 291 E-2-9)
3-91) o] AQ1E-1,3-T] &), olulEn}

R
e
12
N
i)
ot
ot
o
rlo

[0114] ol 3 gJele] FAle] F ARolA], T AL LWAlE T A& PEF(IL) LPA| i Feo] Holg
om AT Az FEAE WAt G 248 ALY oF FaAT. ol Aol A F
ARAA, T AE @WAE B0 Soldom AFsh AT £EAT WA 404 238 ALl AL
EE olF FRAT. oldw Yool FA F AReA, AZF FEAE /SY W-IR FY 54 B

o] TR = -2 o)Ay of& vk, olggh dole] Al F dRolA, Az A FE&A
71v2t & =84 (CAR) oIt

A& %‘%3}*5 H]Eﬂ Eﬂﬂ‘ﬂ% i Rcia= Sl b
He A¥ T 23 #AIAY, o]d Eo]Fo)
T Ay A= 7oA Ay e

[0116] ol=lgt dojo] FAd T AFolA, dAS TF Fdo|t}. ojgjg djo] FA T dFolA, T
ROR1, B A3 A< 39 (BCMA), BHatE<=F 24 9 (CAIX), tEGFR, Her2/neu (584 E]24 Z]ubolAl erbB2),
L1-CAM, CD19, CD20, CD22, wl4a=™, CEA, % B td 39 4, -4k 84, D23, (D24, CD30, (D33,
(D38, CD44, EGFR, 743 <o¥zd 2 (EPG-2), A9 @tz 40 (EPG-40), EPHa2, erb-B2, erb-B3, erb-B4,
erbB thel®™ | EGFR vIII, 94k A% o= (FBP), FCRL5, FCRH5, Efjo} olAl&=®l 48, GD2, GD3, HMW-
MAA, IL-22R-%3}, IL-13R-¥9}2, Z)vbolAl Ay =l 84 (kdr), 7Fh A2, Lewis Y, L1-Alx F2 &
ZF, (L1-CAM), 3A==-# 39 (MAGE)-Al, MAGE-A3, MAGE-A6, 3ZA1%¢ 94 wd= 3¢  (PRAME),
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

S=54dl 10-2707505

Aufolwl | TAG72, B7-H6, IL-13 4&A <3} 2 (IL-13Ra2), CA9, GD3, HMW-MAA, CD171, G250/CAIX, HLA-AI
MAGE Al, HLA-A2 NY-ESO-1, PSCA, 944t <=&#)-a, (D44v6, CD44v7/8, avb6 <S1E]L®, 8H9, NCAM, VEGF 4=-&X|
s, bT4, Foetal AchR, NKG2D #JZF=, CD44v6, o|5 &9, -3 3¢, did=d, He v, w4l 1 (MUCL),
MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G w9 AZHF 84 5D (GPCRSD), FTFelold I,
ROR1, TAG72, VEGF-R2, ¢tefo}Al 3+ (CEA), Her2/neu, oAERA F&A, T2AAHE F8&4, o Z B2,
(D123, c-Met, GD-2, O-old€3} GD2 (0GD2), CE7, €& % 1 (WI-1), AlelE", Ale]&3 A2, CCL-1,
(D138, Mex o=z Azt oo AE9 Azt I, WUA-5o

Aegn, olgd Jojo FAld F ARA, P& (D19, AEHR oz 27k (D19 AU oS i), I
TFA AN A, T

o

BCMA, AEizl o =2 <171 BCMAC] A} o] & &-§-3hc},

o
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SA= A =vdy AE AlzdEs 99 Alole] Hj
& Helxo=g (D8, (D28, CTLA-4, %+ PD-19]

4

[0119] ol=fgt Hdole] FAlel & LH-olA, <
s mede o drets, o7
& Zrjlelnh. olgk ol Al

N
1=
r o
offt
i
2
o,
P

o >
1A
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>
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[0120] olelg Qlele] Ao %
el EE 19 AIdY RS GRad. 9y
=

1C0Se] Az Ald® =dQl B 29 Aod

= B2k MEU AJ2d
7 oo (D28, 4-1BB
TEAT Al2E™y o949

1o,
1o,
2
2
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[0121] o] & slole] Ao T dF-olA, T AlE 8

AE, 7] T4 719 T MAE, o]9H T Alx 2 24 T AlER2 o]Fo)7
D4+ T AIE, D8+ T AIE, 54 7199 T AIE, o]HE 7] T AlE, YolH T
He] T AE 2 28 T AZ2 o]Fofz] o2 RE Aeg AX oo o
zgheith, olejgh Qloje] FAlo F UFolA, T AlE S¥AlE D4+ &
oA, CD4+ th (D8+ T MES Hl&S <F 1:3 A 3:1, A& o7 1:10]t},

)
rr
ol
o>
N
12
H
=,
¥
°
)
a
N
H
=,

i
v
°

i
;_]

[0122] oleidt defo] FAlel T AF-olM, T Az aWfAds HdAZSE Fald LAk AlE(primary cells)E
gt Aol wel, i3l dzkelv.

[0123] ©]&3 999 A F dRoNA, ok 2AHEL oF 1 al WA 100 mL, 1 mL WA 75 mL, 1 mL WX
50 mL, 1 mL WA 25 mL, 1 mL WA 10 mL, 1 mL WA 5 mL, 5 mL WA 100 mL, 5 mL WA 75 mL, 5 mL WA
50 mL, 5 mL WA 25 mL, 5 mL WA 10 mL, 10 mL WA 100 wL, 10 mL W= 75 mL, 10 mL W= 50 mL, 10 mL
W= 25 mL, 25 mL WA 100 wL, 25 mL WA 75 mL, 25 mL WA 50 mL, 50 mL WA 100 mL, 50 mL WX 75 nL
= 75 mb WA 100 nLe] & reth. olelgh qlejo] FAle] F dRellA, oJoF RAELS AHolx of EE
°F 1mL, 5mL, 10 mL, 20 mL, 25 mL, 30 mL, 40 mL, 50 mL, 60 mL, 70 mL, 80 mL, 90 mL =¥ 100 mLo] %-3]

o}
.
& et

[0124] oledk hele] FAlel T dHelA, of 2B FALAANE B k. o2 oo 7AHd =
Aol A, ojof 2AE-LS HytAolt),
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[0131]

[0132]

[0133]

[0126] mgh 2 o] il AW = AW s X 5sh7] f8) oidAelAl B del] MdrEE Jeojo] ook
ZAES Foste AS st X5 WHol AlFEd. Ao e, @8 e ZdH AHe ot A o
oA, ¢+ B AE oMFY W/uE F54F, UxF wx wdygolt, A5 FA A, oS 9T ME Y=
T (MCL), oA F3 (M), 34 HZRFA4 98y (ALL), A< ALL, "H4 "m0 ey (CLL), Y-
FAN FZF (NHL), vwlwkAd Ad) B-AIE F<%F (DLB) EE ¥4 FZF (FL)olt}

[0127] & 1A+ ohd 2 AEZF (RPMI-8226, MM1.S, 2 OPM-2)9] I BCMA & vtehdith, Ade
a8 E YUyl BOMA-SA4  AEFE OI-BOMA FAE gdAEAT. W, ¢ ¥F An
fluorescence intensity).

[0128] = 1B #dE|Xvlol= (10 uM )9 &4 & =,
°]3k BCMA-2H8l %2 AE (RPMI-8226)9¢] ZA WEZS UrEMTﬂr X 1C= RPMI-8226
BCMA CAR+ T M2l AEEs] Ao v ddelmrtel=e] a5 vehdc),

}-BCMA CAR+ T AJ=Zejl
A Az gk &-

b o

[0129] = 2A-2CE g Enfol=eo] &4 = HA) slol] RPMI-8226 ¥4 M EZE 3-BCMA CAR T A9} Q15
o] A3 F AgololA @EE IL-2 (& 24), IFNy (% 2B), 2 MNF-a (% 20)9 %5 e,

[0130] &= 3A: OPM2 %4 A|¥Eo] thdl 3-BCMA CAR+ T AlEo] AE&3] Ao mx= gdginfo]l=9o 5%
Z7td W a3d= yeiic.

[0131] = 3B-Di= dlEelrtol=o] &4 Hi= dlde]rtol=o] F-A) sfoll OPM2 %4 A5 -BCMA CAR T Al
F9} ool AT F AZdoa] BFH [FNy (= 3B), IL-2 (& 3C), @ TNF-a (% 3D)9 %S5 yevic),

[0132] & 3B U}k %9 #daErlo]l= (0.01 uM, 0.1 uM, 1.0 uM == 10 uM #daEvale]=) EA)
3 e ddEErtol=o] FAf sholl, OPM-2 324 At uigh Al 1Ae gzt oy HF IR
B f29 F-BOMA CAR+ T A9 3g-Eo]x el 3-BCMA CAR-T MERs] &4 2L xeolEFel A4S Yehd
=

[0133] = 3FE O%E %9 gldgErto]l= (0.01 pM, 0.1 uM, 1.0 puM =& 10 pM #Agg=rtel=) &4
& mi g mnto]l=o] A S, OPM-2 2 RPMI-8226 %2 Ao W3t 399 U7

d =27 FAERE e F-BCMA CARt T Ml2Ee] F-50]4 3-BMA CAR-T AE&3 A4S Yepitt. =
3G tdE v guelErle]l= (0.01 pM, 0.1 pM, 1.0 pM ¥E 10 pM dlegentol=) &4 8 wE
dgg|erfo]=e] BA atell, OPM-2 EA Ao thgh 39| 1Ae TS} 199 g =% FEHH
frelE B-BOMA CAR+ T MlE9] Alo]E7ES] AAS veldth, = e thekdt sx9 #ldel=vrlo]= (0.01 nM,
0.1 uM, 1.0 uM == 10 pM #dgErte]=) 4] 8 Ex ddemvte]=9] F-A) 3sfo, RPMI-8226 %4 Al
Xof oisk 3o AAg FoAe} 199 vAd F4F AAZRFE fFUE F-BOMA CARt T A|EZ9 Alo]E7IQl
A& HERdT.

[0134] = 4A= vgd w29 dde|mrto]=o) &4 stoll A= 5 F-BCMA CAR T AlE9] 335 vehdvt.

[0135] = 4B edelwrtolmel EA) wi A o P BTl AT F G-BON CAR T X BFE
Ehitt.

[0136] = BAE H]&]Z £ 0.1 pM e =ntol=e] &) 6}011 AR EA el ZF Aol 3H e FARE S
E]o] 3-BCMA CAR+ T AXE9 ME FFE(dA % (projected) e vi7hHE YeEpTh, "x"& EA4A] A= (re-
plating)3li=dl AXE7} EFE3S YebdY. & 5BE (D25 5% % 2% (WF1) (Zo}gli D3+ CAR+oll Aol
H98)E Yeldt. E 5CE Edoldd MESFCHE 2 ok sid) 9 (D25 T4 % A= (WD) (Holde

3" CAR'ell Alol™ ) ($-3hek shd)el thsl Atshe AbolEsbel AL thebuict,

&
[0137] = 6ATE ddEZntol=9 EAl e FA 3ol CAR(ES] imock)S “Lﬁié}xl %2 T MX X+ 3-BCMA
CAR T-AZE QFHolds & 21]2%‘ D A7l v FelAe D3+ M F £E YERIL. = 6B 2 6C

= guglEnlel=e] &4 T FA| o] CAR(E Y :mock)S wdAA] & T AXE XX 3-BCMA CAR T-A|E
1ol Msl = |2 W A7l HIFA] = D4+ (& 6B) 2 D8+ (& 6C) T AXE9] (D25+ HES L}EMD}

I
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oin

[0138] = 7A= dldEEvlol=9] A EE FA stollA F-BCMA CAR+ T MEY AEHF Fo & HAAQ] vl
29 F4 FIE Yehdo),

[0139] &= 7B wldelmviol=o] &4 = FA] shell A F-BOMA CAR+ T A|3Eo] A& Fold nhg-2o] A
WEES UEhdTh, dixzae] F9-, AR ()& TdshA &2 T AxES dddertel= &4 £= 74 3t
of FojstaL, T A glo] elde]mrto] Sl Foskgivt.

[0140] = 8A= A7Y % A4, vh& A 83} Hlag, F-BOMA CAR+ T Al 3l #defevio|=2 A qd
np9-~2HE ] ol 1 (D4+ CAR+ T Al¥E 58 Yehdth. = 8BE A21%E A|36dol thE x
F-BCMA CAR+ T AE 2 #ldglEntol=g XgH nheA2RE e ol ) (D4+ CAR+ T A=

Z’:
E 8CE A7Y 2 A14de), T2 X BT vl e, J-BOMA CAR+ T AlE 2 #ldg|Eulo|=x g% nfeirz
e dol W (D8+ CAR+ T AlE 5% vtk = 8D A21E #136Y0l & X z3+3}
CART T AlE 2 #ldg|mrlol=2 XaE vpg-2ZRE o] g o (D8+ CART T A%

BN
[0141] = 8F+= A7 2 Al14Yoll v A5 Hlag, H-CAR+ T Alx % gdelTulol=z g9 v
2RE ol W (D4+ CARt T AIE FF5 deit, & 8F= 421 2 #A136Yel ot o

CART T Al ¥ ddmrfol=z X854 nf-22HE g U (D4+ CAR+ T AlE F£+& Yepdth. = 86
A7d R A14de b2 Asad BHlaiE, H-CAR+ T A2 9 ddeErte|l=f X 5% w225 E ] 9
CD8+ CAR+ T AlE 55 yehdith, & 8= #121 € A36del tfE X537 vluy, H-CAR+ T Al % ¢
frrpelr2 ARy vhe-A2REe] o o D8+ CARt T AE F5& vkt

[0142] = 9A ¥ 9BE CAR+ T AlX Fo 19 A ddgntol=g w2 A Fostes F9A1E A(Lend) = A
g% vp§2o T4 By AYE YeRY

[0143] %= 9C= A|53L7EA ] E A w250 TF FHEs YEliY.

[0144] = 9D A-19¢] @elmntol=sl 7 T&(1 x 10)°] CAR+7F Fol®l /Hd mpexSo] glolA
CAR+ M Fo] T A46LlA e FF olvd 235 Yeldth(Len A). E BT A-1€ ddg=rlol= §lo

(1 x 1009 CARHZF Folgl A mpo
YEFATH(Len A).

[0145] = OF ¥ 9GE #ldgEvnfol=9] Fol= CARt T AE Fo] 14 Fo] 7fAetE Tl A48 B(LenB)E A&
H oupg-xo FF By AYE el

[0146] = 9H= A53A7EAS) AN vhg-sEe] FF B ekt

ulll

o glo}4 CAR+ AE Fol & Al46Aol A1) FF ofvlg A3t

Ll

N

[0147] = 91 A-12e] #lda)wvlol=sl &7 m&(1 x 10)9] CAR/} Fojdl 78 vlgnEd glojy =
F olulg A (CAR+ NFE Fo] F A46Y)E YeElIt(Len A). & 9JE A-1¥0) fdgcrtol= §lo] m&F
(1 x 1009 CAR#ZF Fol®l A whg-~So] QlojA] CARF AIE Fof & Ald6o] o] o oln]% AH(CAR+ Al
3 R T A469)E vEdAT(Len A).

[0148] = 10A-10D% @ldelmrto] =] Ex] i B st Ae] vhg2o] AES dehdth, 483G x 100 =

5e) = 181 x 100 TE= le)e] CARt T A9 2aste], ddalwnto]=2 SoAE A (Len A; Al-
19 EﬂE‘F/lEU}O]‘: Fo JfA]) e FoAE B (Len B; A4 g mulol= Fof MADHE T3 F435)

i

Aok txzate] A9, CAR (e)S EdshA &2 T AZxES FoAY A B FoAA S B A 55 53 @
] o] =9 —LZH R A stell Folstal, FoAE A 2 FAAE B YA BFE FA T AE glol #He

JEnfol =8 %olseit,

[0149] = 10B:= 318 CAR+ (1 x 10°) 2 mj2 10 mg/kg dlLelmrfol= m: H8Z gzrs A-12
(CAR-T o1 10 &) (A A entel= (dd@]zntel= (O) Ex w32 ( 1’81% (0)) == CAR-T (=
o)) ME FRHEE A4 (AdH ddgzmvtel= (D) 53 Fof Mrlgt B9 npg2e] T¢ 5 H7t
Ai3E YERATE. o] Ai= fAE l"f: of o3 =7 *gZﬂt'e‘?(blolumlnescence)ﬂ] o wAE wpek e,
A60d S S AdE et & 10F= gldgenfo]=9] A T A ol A9 whe-2 AE Mg
BTt = 106 2 10HE 299 *O%Z}E—.—Ei CAR-T AIXE F¢ % #18, 14, 22 2 2804 mp$-2~ FoH 4
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oin

o Wizt AE B CAR-T AEY FAE B4 A3E e

[0150] &= 11& Hdlkufolme] &EA wE= FA dlo] 3-(D3¢ F#FHA (suboptimal) L2 =3 3-CD19
CAR T AMZ wjekA] = CD4+ 2 CD&+ T MZ 2 vjehdrt.

[0151] & 12A% ZAke] Awk#el whsol o8] 1E3® tadsSd Qo] 79 & 54 Aldold 49 oz
gl ) (D3 /CAR T AMEQ] 2 vehdic,

[0152] = 12B= WHS-& 53 diAle] o] =94 & 54 AldolA - dx g9 CD3+/CAR+ T AIXE
UERAITE, 37090l A8 wksol oe) 183he.

[0153] & 12C-2D% wh-S FE3 iAol glo] 79 F 54 Aol Z4% Wz P 1] (D4 /CAR T 2

(D8 /CAR' T AEZS Yepdith. 34Qe] A&H ko] oa) 1833 .

X

[0154] &= 13A= EH A A
CD4+/CAR+, CD8+/CAR+T Al X9 =
9} (cranial fossa)e] F71 W o] ¥

shsbx o] W3 DLBCL tidale] Zx dodelA (D3+/CAR+,

5 FRE g9 8 2HoMe] 28X FF T

= AAe A PEI-CT oA & et =

13CE 3-CD19 CAR+ T AE = AHed & & 2b] o] Ak 425 YEd 53] PET-CT ojn|x|o]t}. X 13D

QB T3k FIetlA FdEA T g ¥ MRI (Z2QGA A3 el Tl—ﬂ

olm]#], FAE)oltt. = 13EE S8t A AY-¢4H 3 (near-complete) A4S HAFE A7 F MRI

oluldoltt, E 13FE F-EFORESAZEmae v el pU® QEF® FH oY% (posterior

auricular tumor) ZH”LQ— BolFE F4F PET-CT olv|Aolt}. & 136+ A7/l A3 U CART AlEo] A-52 F
T o]Fde slAaE BT PET-CT olux|ejt},

E-N FIF

[0155] = 14= 1 nM, 5 nM, 60 nM, 550 nM = 5000 nM #Hlda]Evfol=o] &4 = Bi) 8 == fHdis
nfo]l= XA sH(thERT)olA olFHE h BF AE (E:T) B]&S 5:1% 3to], 3-CD19 CAR+ T M EZ K562-CD19
oldE Maxel | Aitwlel st A i 120 AlZEY] 7|zbell AX AEVFEEH(viable) Y AES FEE

epuie

[0156] = 15A= #dElvlel= e 7|UolAlE x4ststes A sitEe] =4 shol 3-CD19 CAR+ T AlX2E
K562-CD19 o) E] M EZS} A QFwolddt A9 (D4t L CDIHT A|XE UAF BFo|A 9] D25+ 8 428 e
wich,

[0157] = 15B%= dldelwrtel= W Z|uolAls EAShsks oAl sHHE] =4 shell &-(D19 CAR+ T AXEE
PD-1 o]=E] AL} g7 AFHlo]Ad % D4+ L CDS+T AE FA} BFo o] D25+ Hd =5 ek,

[0158] = 162 t}<) ?1 sl dgEertelme] A s FA stell oY of 7 AE (E:T) HES 3:1
Ei= 9012 Sho] (D19 CARt T A|EE K562-CD19 o] e} A|szel 7] <lituloldd 5 v Fed 59 IL-
109] %S vEpdT)

[0159] = 17A% 1 pM dldE|Xrfol= L& 50 nM & 500 nMe] ZlUolAlE FHo=z 3l A 3gEe &
Al B FA sk, 2 e dAk(pt 1 B pt 2)2F-E ] F-(D19 CART T AES K562-CD19 o #E Alx= =
=% 5 AE o ZE-WEE yeidith, & 17BE 23k A 2 43 A F 27) FA9 vlud AE url 5
g L}EWM.

[0160] = 18A%= 1 pM #lEg=rte]l= B 50 nM B 500 nMe] 7IvobAlE B4 o2 st WA gEe &
A 3tell K562-CD19 AIE (NucLight Red (NLR)Z FAE)Z AA=¥ 2989 F9x AE (pt 1 2 pt 2)ZHF
o] &-(D19 CAR+ T A9 AxEga) FAS vepdict.

[0161] = 18B¥ K562-CD19 AEZE AAZFHE 29 o] Fojzt AE (1 T 2)2FE 9] 3-CD19 CAR+ T M3E9 I
2 A A MEES B EF-gE 2 (100%E AA)F} vluaste] YERA ot

[0162] = 19A+= 5uM g Entolte] &4 E B slo T AZ o HE H&S 1112 9 ch(zoo u
g/mL BCMA—E&%A]O]EH H= A5 e 3 <lsfu|o] A3t & &-BCOMA CAR+ T AE FZAZENAY F AE9

[0163] = 19B R &= 19C= dde]iovio]l =] &4 = FA atell, 22 101 B89 T A2 of vj= Ee= 34
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H &-(CD3 H]&=E H]Z=(200 pg/mL BOMA-ZAFAICIER H|= 2AE)9 g Aol dst & 3-BCMA CAR+ T Al
E ZAE EA8tE D4+ T AE (F= 9d) == D8+ T AL ($= 9d) W9 (D259 FAE B4 F2E
38 YEeRdT,

[0164] = 20A-201 A= glo] Hi= Abo]dk ko] BOMA-ZATFAICIESR H|= T 3-(D3 2 (D28 AFAE

B ov=ek g = 0 pM, 0.5 pM, T 50 pM glgelErlel=e] &A 3dlof ¢lFwo]dE 3 -BCMA CAR+
T AXE ZAE EA43E 4 T AE (FH3 9lg) e D8+ T AXE (5 Jd) e AAF dx 2 S4d3
uA el 7S YelE 2 =o)th, Blimpl (= 20A), (D25 (= 20B), (D31 (&= 20C), PD-1 (= 20D), Thet
X 20E), EOMES (X 20F), GATA3 (X% 20G), Helios (X 20H), % o]7}& 2 (&E 201)9 FFo] A .

200 BCMA, 50 BCMA, 2 5 BOMAY, thef 4x10° ®]= w, 7hzF 200, 50, 2 5 1gol BOMAS] FOo & BOAE H=
o} &7 qlitulo)dste] AAdHE BOA-AFACIES B =S epi},

[0165] = 21A-C= 5uM #ldei=rie]=e] &4 E= FA4 sholl F-BOMA CAR+ T A 2A=S 2 7HA] dold
&) BOMA-ZAFAClER H=e} A Afuo]dt & A =RE o A9 IFN-Ivl (= 214), IL-2 (=
21B), @ INF &3} (= 210)9] %% el e Zolth, 50ug BONA 2 5pg BOAE oek 4x10° Hl= &, 7}
7 50 % 5 ngol BOMA®] o= BOMAE HI=9F 3 <litulo]Mdste] AAE BOA-ZAFACIESR HES e
}.

M

[0166] = 21D O uM, 1 upM, & 5 pM Hgg|Enfel=e] &4 sholl 29| /o|st FojAZ5E ] 3-BCMA
CAR+ T A ZAES Aoldk o] BIMA-AFACIEH nl=9} g7 Cljfwol st & A2 e AxEL] IL-
90 229 UbEbdl T1e) otk 200 BOMA 2 5 BOMAE o 4x10° W= w747 200 2 5 pgd] BOMAS] ko

BCOMAS M=o} 37 Qlstrleoldstol g e BOA-AFACIER HI=E YEhilt.

=

[0167] = 21E 2 = 21FE= 5 uM dlggEnfel=9] &x] std 2Foldt ko] BOMA-ZAFFAIC)EH 7]E91r 3
(= 21F) 5x 79 (&= 2IF) BoF cliuo]A3dl & &-BCMA CAR+ T Al ZAES] wiY 39 &= Ax 7}
Lpebdl =wolt. 50 BOMA 2 5 BCMAE ohef 4x10° W= ©, 247 50 pg 2 5 ug®l BOMAS] 9FO.E BOMAZ Y]
o} 3 ClFHolAsle] WAE BOMA-HAFACIESR H=Z et

[0168] = 21GE 5uM ddelmvtol=e] &4 3 & wdg|mvlo]l=9 HA 3} (8]3]F)ddA, BCMA-ZFA o]
ER vzl g 49 £ 7Y Fob odiFHlo]Ad 5 -BCMA CAR+ T M ZAE W] D4+ T AIE = DS+ T
AEZe] CTV FAe] 3| ~Eas EXS YEdT.

[0169] = 21H © 21I& 5uM #gel=rlo|=e &4 3 w&= aﬂ%xﬂt\j}o] o BA b (H] 1%)011*1, o)t
o] BOA-HAFAICIEH Hj=9} shA 4Y (=

o] dgk & &-EGFR A& o]&3sle] A4H, W& vl# EGFRtdp rﬂf‘& o*o Aze] WEES YER 1
o}, "50" @ 5" ofeF 4x10° W= %, 727 50 pg @ 5 pgol BONASl O BAME W=} F7 <liwolA
ste AAE B=E YERAL.

[0170] &= 21J%& 5pM dldeEnfol=e] EX) o} T Hddmntel=e BAl 3 (]3] E)ddA, dolgt Udo
BOMA-Z1T7Alo| El Hl =9} A Qo] e uf gl= 3-BCMA CAR+ T A o] =] A|zo] o]k RPMI-8226 %4
ML) Al Al WEES UERAT. g Erte]=e] FUEAQL EA e A dfel 3:1 = 1:19] oY
AXZ g 28 AX &R olE MEE Ffsle 2AHEEY AX L &4 Yepddnh. "50" 2 "5'E diEF

4x10° H= & 7247} 50 ng 2 5 pge BCMAS] o= BCMAE Bl=9} &7 QIFHlo]dste] A/d% BOMA A

el

B =

W o

4
E

[0171] = 22A+= 50 pg BOMA H]=& 2 AZF CAR A= (stim) %= QIAFSIEl STATS®] FAIE 4 H3E YEhd
Edolt, ¥AF txze Adow Uednh. E 228t 24 A7) B M= AF (FAEH, ol
(D3+0.2 AOIER) F HEAQ A CAR T FolAelAel AE) A Eskel S2e] FAE 24 Ang e

W =roltt,

[0172] = 23A-23B= BOMA-ZF7lolEH H]E (50 ng/mL)st $A 7A3F A5FHlel A F-BCMA CAR T A% =
e A% AR w4 AE ek, 399 dold Foiat 2AERN S Adm mAE] gtk = 23A
L I 23B= 2799 doldt goiAtel flof 7} *1@ ol o] F-BCMA CAR+ T AMZ] AE &3 48 vepdct,
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[0173] = 24A%= CAR Fd-5old AE&s Ao tist A5 Yehdla = 24BE & -wl¥A] U], BCVA B=

(Z-a g (dARASEH A 22) F-BMA CAR-T Al vlag)ol o3 oujak=¢ 3-BCMA CAR-T Al ok
AL EFRRL A AnE, ddEmuto]l=o] E4 9§ spol| wYdE AEET Hlwste yERd EHeltt &
24CE 399 &-BCMA CAR T Fofxtell tis] 4% Azl AEs 2L AX 712ES Yehdr, = 24D% 1 ul
ddgerfol=9o] &4 T R skl BOMA vl=ol o&) 7UZ A=F(HAE) F D4+ FE D8+ 3F-BCMA CAR
T-AEZel glojxel FH (D25 % PD-1 & (H 4 4% (WD FAX 24 495 vepd =dolt), =
24EE (D4+ CARt 2 (CD8+ CARt A BAI(AolgliE (D3+ A|Xo| Ao|Ex)oA ¢ &3 7% (MFI; (D25 2
Tim3) & T-AX npzle] W Ao] 94 PD-1 2 Lagd W&E&o] dolxe] CAR T Fxte] fAlE B4 A3=
el =weltt, Yebd ghEe wES wojxekel (Veh) MFI, HE%F Ei FHEEo0)

o

=

[0174] = 25A%= 39 o] Fojak ZZro] 9ojx 1 uM #HdaEnto]l= &4 atollA] 24 AJ7F %< 50 pg BOMA H]
= AolA o] CAR-5ol% A= F9 o]dE Alo]E7ICl A ®AS, Hlojxgl(W3]F) W&t vluste] e}
W o),

[0175] = 25B&= dldElTrto]l= (0.1 pM e 1 pl)e] EA) =& FA 3ol Adolst X< BMA H]= (5, 5

png, 50 pg, ¥ 200 pg)olA BAdstE 3-BOMA CAR T AlEE0] CAR T ©o]¥E Alo|EF}Sl Ao mlx= &3}
E UEd =Ho|t},
[0176] = 25C+= 1 uM dggimnfol=9] &2 £+ ddgmnfol=2] KA 3o, BCMA H]= “gol|A PD-L1 &)

s wt PAsel A9E R AW FolA L by T5F

Aol Bl AL ek

[0177] = 26A € 26B: dlgelTmlolz=e] &4 T FA dloll, BOA-ZHAFAIC|ER H|Zo 23], 24A3F (24
hr + stim) & 79 (d7 + stim) & AFEHAY, T AT §lo] 24417 vk % (24 hr), 499 ozt &
AR (FAAL 1-4)2EE] BAE F-BOMA CAR-E&E T AMEZo| oA, Fxa2 =& (RNA-seq Ao 71%; =
26A) 2 F2wpEl AA (ATAC-seq 2] 71%; X 26B)o st Fo FAYSE B (principal component
analysis: PCA)9] A¥E el

[0178] = 27A @ 27B:= dld@|Ewlolt o] & = FA| 3o, 24A17F (24 hr + stim, & 27A) E£= 79 (d7
+ stim, & 27B) &<t BOA-ZAFACIER v]=o] 93] =¥ CAR+ T ME oA, FT7HEHAY(S-F) T
29(FS) 2EE YE= 33 B FHAE vEste, §3A ddoA] log, EE-wgl] o2 2o FA
2 Fo A (ZAE p-#kY log)S YERA 3(volcano) ZFo|th. e EAF R f93F wdo Z=7H(Y) =
= A9 E e E 93 £ 449 42 st 7).
[0179] = 27C 2 27D 24A1%F (24 hr + stim, &= 27A) =& 79
¥ ou=el] ofs] ASE CAR T AEe] SlojA, S7HAVH(S-S) Ei=
FAAZ H|ESe], g ARvE HEA A log, EE-WSle W
=3 L}E}W 84k(volcano) EEoIth. BE SAHCR {9 HaA
3 EE FARY] 5 727

[0180] = 28A T 28B: 24A17F (24 hr + stim, = 28A) WE 7Y (d7 + stim, % 28B) 5<F, BOMA-AFA0E
B nlzol o8 AT CART T AlEoA o] wdo] FAXHOR folalA S/ e #Aad A AEE.]
FTHE AESH Aladdy ARdAe f4xF T Wk feolAde yeld =Holt),

rlet

A2 HE FEE F-BCMA CAR T A|E<]

T 1
LS

~

d7 stim, % 27B) %<t BOMA-AFA0|E
29(#=%) $3¥s YJehEe 3 e
«1 A T3 (=4 E p-gkel logi)

S7HSD) e A (he)S UEidE o

mE rlr

ﬁ

[0181] = 20= T A% 43} 2 Aaddyy Ad® A" fAxbd JoiM, §-Ax wa Wsle} g4, 24 &
AR oA F AZvid HEA W13 (L) 2 EAe Aazvid A2 JA(HololE=)E vadt %
o]t}

[0182] &= 302 79| HlY et ddEmrtol=e] EA stoll FT7HE Ao I Fo g REjZ} AFs)
= Aow d=3 HAAF AR, RE|E EX(enrichment) 41, Z5 log p-%t, FH & (prevalence)E Ued =
Holt},

[0183] &= 312 CD4+ -CD19 CAR-IH& T A 2 CD8+ 3-CD19 CAR-H3
22 FH FA X 74 AWE yepd ZHo|th, CAR-EE T AlXES 3
B3E 12 AHd® CAR-T F-E2A4 34 (5 pg/mb)ol] &l A=skqdct. o7tz 2o gt

irﬁL
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OFD @& Aitsela MAZ dzio de Beazs Joe Beazs Ausad.

[0184] = 324 ¥ 32B= A Alxebe] <Qltdlold F &3&E 1 (& 320) v ddgEriols (B
stol Al &-CD19 CAR-E& T Azl AolEFI1 A B4 Ans vepdth. ddst &9 s 1 & 9
dalmulo]= o] EA) 3ol K562.CD19 ¥4 AEet FE-ulYdd (D19 CAR-Id T Axe] 45 A(triplicate
wells)ZHH #24x7be] AHE Aede] HEEI 2 Al EFQ 4. 2714 BT HIE 2, 39| Ao|g T
AE25E 9 CAR-Zd T Mol uigh IFN-y, IL-2, ¥ INF-a F=& ZAsT. diojH & 339 g Z
A, Hg +/- S.D.E vERdL,

=13

[0185] = 33& A Ao} 37 vl det £ 3= 1 e digg|=rto]=e] EA] sfoll &-CD19 CAR-
AT AES] MELS 7sEs * 3] Aold FAXEFHE F-(D19 CAR-ZA T AXES
K562.CD19 34 A} 3 5ol ZA FFE 1 T dde=mvo]=9 EA) stel 2 744 E:T v &= 452
2 FEugeldt. 235 AGatste Ad A 4(killing index) 24 AlAFste] e, HolE = 33]2] Ad
A¥ H +/- S.D. & YEdY.

[0186] = 34A B! 34B= F-52A A A=l o] = 1 (& 340) E= #dldelvio|= (X 34B)°] &4
stoll A1 o] (D19 CAR-H& T AIXEo] Alo] &Rl A4 EAS urewrﬂr 100 E=&= 1000 oMl 8= 1 (X 344),
TS 500 Hi= 5000 nM eldEEvte]= (E 34B)C] A Shell ofardERl -S54 dAleh 9l ge-m g
F-CD19 CAR-2E T Az 45 ARFH A4zt AF A Fede] HelEds Ao|=rkel 24 2d34E
Ehdlict. 3w o] Adoldt TR AE e CAR-Ed T Aol oigh IFN-y, IL-2, % TNF-a 55 B33l bl
ol 339 A7l A% A +/- S.D. & vEkdch

32B)¢] &A)

~

"
ro
kit
rd
o
_Q

[0187] = 35A ¥ 35B%& &-5Ad A Al=tel olo] &= 19 A 3loll (D4+ &F-(D19 CAR-EE T ME (=
354) 2 D8+ 3-CD19 CAR-2+& T AlE (= 35B) Aol FW nl7] 23 2A ZAx= yehd Swolt), 399
Aolat FolxERE 9 3-(D19 CAR-LE T AZTEL 100 =¥ 1000 nM] 33E 19 &4 st 0, 0.3, 3, ¥

30 pgmlel B-50A WAL AFaAUT. AEES A4de] FAE BAGAG. G504 GA 4 FE
o o e gewel AvA U 4@ gEe] A WS AT, HelE: 350 49 AnE
Bl Aol

(

[ex

[0188] = 36A ¥ 36B- F-51A A Ab=ol olof wdE|=rlo]l=e] EA| 3lol (D4+ &-CD19 CAR-HEH T A
¥ (X 36A) % CD8+ F-(D19 CAR-IE T A (X 36B) JolAel ®Wl vz wd 54 AxE ek
Tdolth, 3o Jolgt FARZHE 9 &-(D19 CAR-Zd T AXES 500 = 5000 nMe] e =rlo]=e] &

Al stell 0, 0.3, 3, % 30 pg/ule] -5 FAZ S350, MEES Ad4dol] FAE FAsH0T. 3-
S gAY ZF ko] dig HgE dixTed AdA S ¥F A= dd WakE ALdsigitt. delH =

3319 49 AE vk Aol
[0189] & 37A ¥ 37BE= A& A= F 3= 1 (& 374) & didgEvlol= (& 37B)9 EA] 3foll D4+ %
WE B AR vdehd wdolth, 319 Jold TolRw e

CD8+ 3-CD19 CAR-& T M A+ (D28 #H

9] 3-(CD19 CAR-Id T AMEES 31 E 1 (& 374) £+ g Evlo]l= (&= 37B)9 &4 3fol 3-4¢ vl E:T
H&S 2.5:12 3fo] K562.CD192 A-=-atgith. (D28l kAl Ao wiigS A23de] FAHE BAld o T
=

[0190] = 382 <& A= % s3E 1 v ddgntol=e] &4 slell A9 -(D19 CAR-—Zd T AxEe] A
23 75 B4 232 Yehd o, 2499 d& = F 3o Ao|dt TR ZEE ] 3-CD19 CAR-EHE
T AZES g8 1 == ggdgsnlol=e &4 3o 2 7F4 E:T H&E, ZA 9 (irradiated) K562.CD19 Z 2]
Alszet s 33 FE-wldstatt. A0S A rshE 4 A e2A AAEsHSlTh

[0191] T 30A 9 39BE FIE 19 EA HE A sl 2899 & A= 7)1 EOL 3}-(CD19 CAR-'2+3 Aﬂu

of A W7k $A A3k ehith 3e] Ao)d FolRm Rl G019 CAR-LA T LS
nM 51'%]'% 18] &4 sl v 3-4dvjt} 2.5:1 = 10:19] E:T H]&E K562.CD19 X4 AEZ A=3)2
o Ug). Z4Z+e A= B AEE A5En HAE 7S AAEITE. (2 39A) 10 nM, 100 nM X
shghe 19 =4 stell A& A= A24de Aol Az wjrke] Mg WMstE & 39Bol| WEhilth. 37 ol
259 33 Al Hu +/-S.EMNZ dHelHE WEdtt. 7 stdie Ax= AlRS et

[0192] = 40A % 40B= dlde]foviol=o] &4 H= FA sfoll 2899 5% A= 713 F_t (D19 CAR-Zd
T Aze] Jeb w7t £4 A3E yepditk, 39e] Aolgh soaz 5o (D19 CAR-23 T AIXE5S 289 &

_43_
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[0147]

[0148]

[0149]

S=54dl 10-2707505

of EA R/E= FE FE A7 AFEUMAY Be Y ol HEVFeSA @ ti3AAM T AE e
T, s7F B A du. dF SHeA, dgxd sighe, 7Y g2emriel=e] 2 Ee VT4
AR B A 2/Es B3 FHIFE grbebAle] oAlAl, dd dde] vl = DP% A, S0 G) o
AAe] Aol A T Al o] Ao va s Hu o] AE7Fed 5 (1) 8 W A&7 T AE
el Alx 7, EF dellA 7&6‘.}7}%’5}932 T, AE7FeSHA Y, AaEAY, 9o T Alx o
Al Fol 5 A= Al Bla) %‘i% T (i) Y Wl AS7FsS T AIE 299 AlE 7 T Al 294 F
of 7hAl 5 tidAe]l defellA HETFeF T AE 2] AEe] J= H= FHu ol vl 159, 2.04, 3.0

uf, 4.0u), 5.00), 10W} Ei= 1 01*(} Aad 55 (iv) T AZ ae ¥ B Ao o] tidAe] doo
M HAE7bed 5, WAAe] € TN HEVFe R T AE s aRRY felE Ao 7F oA 29 o
o] T WxFH whal AEZ(PBMC)S 10% mIwF, 5% wIRF, 1% wRF e 0.1% PREQL o (v) T Al SPARE A

w9 F el oo} Az AR AY /e A RS HEbd 5 3/EE (iv) HATE T Al T
A EE 3 Adgxd getwe] Fof A Aol AldeAM e T el ws) SvtE T FEE dEhd ¥
17 o, o2 1, 2, = 39 Fol| oA A Fefgct.
[0205] A5 Aol A, o] WL AT T AE 2w 22 Jd AE S AT AE (7 CAR-2E
AE)E ZHets 2L 22 T AX aWA b5l o3 Age] it s, Az & wkge], HE T
AﬂE SRl o3 A8 E= ve AW EE opd T Amd wE vlad Ay (g 254 AsE
A el ok 60% mIRE, oF 50% WRF W= oF 45% W|WreA (R) H/H= tPAIVE EElkwle|=e] 2 EE VT
AR B Al SU/EE B3 FHIFEL 2vtobAle]l ofAlAl, sl wdelevpel =l e Wz shet
= e o3 Amel dis] whgetA] = AW e AW JH, 7AW B AlE T e dNEE oy
TG % 58] 2 2, AW dE B ot Y¢S ARsed /88 £ A

x3ete 2AETS 22 T AE 99A Fo JHA &, A T AlE 8 Al od Xm $ #sjel o] A
e, bl A™ iAol s ARSETE. AR FAldClA, 223k Fsjel o]o] APYE WAAES D erto]
Lo Fx e 75 A e 5 2/EE E3 FHFE ZTtolAY] JAA, Az g Erfe] =}
e dg9xd s3Es Fortenr. A5 FAdeA, B dHdgA AleE 23 QW odd & 2E 4y
T AW AHE 2te A A AFEE] AF oA, o714 HgRd IFEe] §FS G AAEAE
EFESAY H/ne A e AW AEH EBe 19 4 e A9E g3, A7 e odisly] 93 T Ax
SWAY] Fo] RAA, T gdACdA AW e AW A BE 9 S e A%E @438, A B2 Cdw
st B R dolth. A FACo A, o] MhHE webA AW EE AW AH 4 EE e A% e
FEs o5 (1) F (DY 2FET & A2 Az e g (1) WA Y] g Folo 3
s A Ee 93t Ax, Auxdor A e AY AEHE 2te oA Jde HH3H A B2 o
ot AE, 2 (1) T AlE gAY s Foo o) L3y e a4 e g3t 4%, duyoz dd &= 4
W OGEHE 2 ddA Jue HaAQ A BE S48 A= A5 FACel A, o] MhHE 7l AW e
A AEE Ze AR JdY Fael vlE, AW adg 44, Ay e FRE, ¢F 1.5, 2.0,
3.080, 4.0uf, 5.080, 6.08], 7.000, 8.0uf, 9.0W), 10.0u}, 20.0uf, 30.0¥H, 40.08}, 50.08] ©]* v wo] 7
a2 Ty gsiA Y

[0207] A5 FAdelA, ATd 23 8H2, AxY Fd F&A, dAdd CAR-T Axe] HA A=o] G437
oY Y 9/ JdHHA #AHA e, Gdd b 22 54 AW e AW AYHE Asse A #4
sto] ARgETH. A FAAAA, HE A=Ho we AL o) FEA, AW dH g G5l HHA
v ASErbes 23Y ¢ ok A5 FAdCA, 54 &, Ao NIL, A 19d e 34 E 1 NIL,
ozt DLBCL, ‘;‘/EE% T HESA WEY (CLL) S, 2ol wat AW 2 ZAed 93] F3Fs v, WAA
AT AE 71549 A4 e A48y da" = Adu. o2 Eo], C(LL 2 NIL, o# ) DLBCLY} 22 @& ¢+9
W2l (pathogenesis), FF mAIZA A o) s} o]de] ajlel] o8 F3lE=, T AlES WA AA e 7]
el A 2, U A 2 WY MG s dov|=, ugddy dddE 5 k. Aol wEh, 94
AE o HEstel AFEE7] s 22 2R pomRE dojxl AHe] T Ax AdE %4siAT= A
2= JG T AE o, d7Add CAR-T Al 8 digh 1ot Z¥e vhgs A3 & Advk. A5 wat, H4
AR W e gidAe] Fod 22" T ME AdolAe] CARe &d 432 Folo] 7]Qlst 4 dt}. o]
gk lojo] FAdA, gelento]l=e] Fx BE Ve AR EBEE FEA B/EE B3 FHFAE #TolAl Y
AA A, oAd, dglentel=et e d9xd e FoAe, dAdA 28 AW T AEY A=



[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

= O (] =
[0208] Al&¥ WHe] dF FAAAA, Foid Fd2 2ZE Ax sl ol EFEo] dHdr 2AdE
Foyg AEe v& MA e SEAY B o F 5 U dE 5o dYoz AR Al Al Fot
HAY o & 22 vhgo] dAY tidAldA a8 FoE AXe SUMEAY O ZUte] 33 4/EE Ag
ol dojd F k. AF FA|dol A, Y] Tk dHAR AE ZAPEY FoA9 T 54 == 54
of Hla] 23 EA T EFo Hoji 1.29], Hojx 1.54], Hojx 2u], Hojx 3u], Hojx 4u], Hojx 5
v, Hoj eull, Hojx 7ull, Hojx ul, Hojx ou], = Hojk 108] T7HY 5 k. LF FA|AA A,
ool TEdk 54 e 5A9 TUbE gElErlol=e] FxR Ee V|TA AN EE FEA 2/EE E3
FrHIAE FTtolAlo] AAA, oHdl, HdEErtol=et 22 Waxd e Fo A 2 FHA 224
AEo FomEE 7Y, 149, 21 oW, €L, 2/1€, /MY, 1Y, 5, 670E, =5 1271€E olelA

BRIAY £AT 5 Ak,

[0200] A% FANAA, ARz AL 2PEe ohol Ael @AY A Ao AHHA B Al @
Ao RE T AL 2YBeIAL E W SR EAst] AFMeH EE FolHA e AL AL
B AAHoR FAW 2 SN F5, v, A, B, Aol R/EE Fold T A% que 2YE
A 5 gtk QR FAelA], ANAL AL 2YBS FAG AT FEA, A0, (AR WAL ¥Eshe],
AAAoR FAT FAR 240 ALE FHAT. AY SUelA, oleld T MEEL A fAEA Az
3, fAl ARskEel, BASAG B BAT §F D OB RAG A4S P FelE: 5, $Y m:
AAH R FASA AelHrt

°F 1.5u), 2uf, 3w, 4wf, 5uf, 6wf, 7uH, 8wi, 9wh, 109K, 20u§, 30u§, 50wH, 60wH, 70uK, 80uE, 90wH, 100%H
o1g F7Keeh,

[0211] L3 FA| oA, FoJg AFe A& AL (degree X extent)E A A Fo & HAE: ==
A 5 Q). B Eo] U ZWolM, A PCR (PCR)S o] &3te] thaAle do e &4 T= 37
T 22 (dAd, Ha)dA Az 84 (A, CAR-EE AX)E THd = Axe ds FAIY. Iy
Zdol A, X&AE DNAG mlola g 84, oE B (ARS ¢EYdE INA & Zgam=o A%
TE, dF 5o @9 e H AEY volargHd e ¥x 9 w@a AlE (PBIC) & WY F
T3 FEA-EE, g5 B0 CAR-EE AXE e AZ9] nlolAzgHY T AlX9] 24 AFstdy., ¥
Aol A, dnbxloz  F&A o FolAl FAE ALEste], FEAE HH3e= AEE HESE FSAEAS
S 53 53 4 k. T3, AE HE 248 AREShe], Et‘é e A% Aot AFs & Aa/IUA
th, olel thgk Whg, & Eo] AESA WS T3 F AL/, =T F AT, F&AC o)
AAEHE s HEE F e AEY 2 Ve AEY F 5‘3% MEES HED & Ak ol A4
F 499 Ao oA, AxF &ALt AE E e A (dE B, (AR-THE Ax)e] Bde HE Ex
TS AFESE, tigAo A Ul MEet FoE AEE AT ¢ .
[0212] Wt 2 wge] wpg} Axze] 22, Ax D S s Uy, AE 2/Es dYx2d sgES &3t
= Z2AE, 2 dddg AT 23 a9 ek Ax Zd/xE HgRd IFES il ol o0&, Ak %
Folat7] gk 71E 2 FX7t AlEdrt
[0213] ¥ &4l AFd 53] &4, 33 =5 % dHolgHol2E 233 BE =S Z47he] sl 7l & o
Fxm pEAoR Tod A3 $dd Are e 545 98 Fx2 O U8 AArE SEnh. 2ol A4
1 2 7EE 2 E] ZIAE et ANkEAY EYA S

[0215] & &gel] wiet 1) gejevfol=e] 2 E= 75 AR e F2A B/Es B3 fHlFAR 2 7kokA



10-2707505

s==4

e

o
o
el

jozel

X

N

)
—_
o
;OD
B

el

=K

=
s}

), "elEutol

E
T
=

)

<
T

o 744
A, Az e =efe]

=

)ol %ol A, Folg} §A
T

[<3]
=2

-
X

(e,

k=
il

& T ,q]

SEERERREE

)

E3 -

p

QWA (97 b CAR-

/EE

[0216] &7 F-A Aol A, o]
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F8As, 5T4, Foetal AchR, NKG2D 2]Zt=, (D44v6e, ©]% &9, 2 & 9} ddAd g9, -3 3,
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2= IAEFEFY T/AHZE W0200014257, W02013126726, W02012/129514, W02014031687, W02013/166321,
W02013/071154,  W02013/123061,  W02016/0046724,  W02016/014789,  W02016/090320,  W02016/094304,
W02017/025038, W02017/173256, ®]=+E&&U3/IHE US2002131960, US2013287748, US20130149337, u|=E3
Nos. 6,451,995, 7,446,190, 8,252,592, 8,339,645, 8,398,282, 7,446,179, 6,410,319, 7,070,995,
7,265,209, 7,354,762, 7,446,191, 8,324,353, 8,479,118, ® 9,765,342, B FHEFEYUWHI FP2537416, 2/
= ¥4 [Sadelain et al., Cancer Discov., 3(4): 388-398 (2013); Davila et al., PLoS ONE 8(4): e61338
(2013); Turtle et al., Curr. Opin. Immunol., 24(5): 633-39 (2012); Wu et al., Cancer, 18(2): 160-75
(2012) ] 7lA1E 74—3—% E T Ak dF SHA, F3x 2549 3 FE&AdE W= 58] No.: 7,446,190
of Au® CAR, © =ASIELT7 No.: W0/2014055668 Alel AHE ALo] FIHTH

[0238] &5 FAldolA, FHE avB6 JElTH (avh6 QQElZ#), B A% A% 39 (BOMA), B7-H3, B7-H6,
e A 9 (CA9, CAIX TE (25002 % %}3421) ol-w3l a9 %P/_zgl a9l 1B (CTAG, NY-ESO-1 2
LAGE-22 %= &uA), dEjold F (CEA), AtelZd, Alo]Ed A2, c C XE=z A=l g1k= 1 (CCL-1),
CD19, CD20, CD22, (D23, (D24, CD30, (D33, CD38, CD44, (D44v6, CD44v7/8, CD123, (D133, (D138, (D171, &
C2olel AduolE Z2e eIzt 4 (CSPG4), x¥] A7 X & (EGFR), Aw¥ (truncated) %3 A% <
b A (tEGFR), 1113 Z3 A4 aAa 484 =9 o| (EGFR vm) 29 g 2 (FPG-2), 4T 9e
g 40 (EPG-40), ol Z#B2, o =& A2 (EPHa2), olA~E=ZA 4&A, Fc &4 #F4F 5 (FCRL5; Fc 4=
|A AEA 5 B FRIBERE €eF), Hol ofAdEd +&A (Bl AchR), A A3 = (FBP), 4t
FEA gy, FZFAbe]= (D2, 0-olAIE 3} (D2 (0GD2), 7=l 2Alel= GD3, Jek™a 100 (gpl00), =&y
k-3 (GPC3), G ©wa AZYHE 484 5D (GPCR5D), Her2/neu (&) E]ZA 7)1}olAl erb-B2), Her3 (erb-
B3), Her4 (erb-B4), erbB Tholw], It dEA&E-SAME-w 3 (HMW-MAA), BE 74 ®W 3, <Ak o
g 3 AL (HLA-AL), 7k w5 3+ A2 (HLA-A2), IL-22 S84 &3(IL-22Ra), IL-13 $~&A <3} 2
(IL-13Ra2), ZIvobAl 49 ol =8 (kdr), 7Fd A4, L1 AlX 3 x} (L1-CAM), L1-CAMe] CE7 ol
JEZ, FA g2 IE 3 8 g wWe] A (LRRC8A), Lewis Y, ZA=-## 390 (MAGE)-AL, MAGE-A3,
MAGE-A6, MAGE-A10, ™A=& (MSLN), c-Met, 2| Alo|Ew|ZdZnjole]xs (CMV) F4 1 (MUCl), MUCle, Ws
g A2 2F 2 98 D (NKG2D) Hzr=, W& A (MART-1), A7 AE = B2 (NCAW), F%Hold 3, &
AFol 4 wdd I (PRAE), ZEASHE 784, ddd 5o &, AHd &7 Ax &9 (PSCA),
AEd So] 2 &9 (PSMY), F&A HEA 7lvkobA]l fAF & 484 1 (ROR1), Awte]¥l, Fgd Gebulz
(ST4Z %= 483 TPBG), F9—od Febuld 72 (TAG72), EIZAIVAl @& @wd 1 (TRP1, TYRP1 i gp75=
T 2#A), HEAUA #E gwWd 2 (TRP2, E338 EEw A, E03F de-oliangdd EE DCTEC
a4 ), 3 *‘ﬁ%*é%‘ﬂz} T (VEGFR), ¥ 3= &4 2 (VEGFR2), €& <% 1 (Wr-1),

A-5o] = BHUA-TdEE 9, = HE €H1o AHE I, 2L/EE HMOE] J3} HZ} 9 /%= HIV,
HCV, HBV = T2 H YA ofs) ddw %% AEo| ALY o] X s, IR FA oA FEA N 9 EA
stel FYUERE X 29 B AXE viAS 22, B AX dAAFTLY #AdE FYE 5 F 9lﬂr AF A

ol A, & (D20, (D19, CD22, ROR1, CD45, CD21, CD5, (D33, Ig7t%}, Ig®t}, CD79a, CD79b H:+= (D30°] A

ﬁo?L’—{E N

d

[0239] dH FA|dolA, A HAA-Eo] k= WHAA-LdE FYo|AY o|5 g3}, R FA ool A,
a9l e wlol# 2~ Y (oA HIV, HCV, HBYV, S o 2HE nlo]#~ 39), Ald s, 2/= 7|AE 3¢
SlR=

[0240] L5 FAdAA, 2 QS A A AE, dAY HE& 8Bz ol =AY 2 oy #

) /=
Hog a7v Z/EE olF Boldor e A FEAE YHse T AXE F
AF Aol A, T Maze] oaf A2 =AY ﬂ*ﬁ}ﬂt 912> RORL, B AlZ A% <) (BCMA),
A a 4 9 (CAIX), tEGFR, Her2/neu (5784 El=A1 7)ubobAl erbB2), L1-CAM, CD19, CD20, CD22, wWAd
, CEA, 2 BE 7+ #w 39, 3-¢I4F 484, (D23, CD24, CD30, CD33, CD38, (D44, EGFR, A3 debwiz
2 (EPG-2), A% Jema 40 (EPG-40), EPHa2, erb-B2, erb-B3, erb-B4, erbB tho]m, EGFR vIII, ¢34+ 2%
ez (FBP), FCRL5, FCRH5, Ejo} ofAl€Ed =8|, GD2, GD3, HMW-MAA, IL-22R-¢%}, IL-13R-%%}2, 7]
obAl Al =l S84 (kdr), 7H} A4, Lewis Y, LI-A¥ 2 Bz (L1-CAD), EM=-3d 4
(MAGE)-A1, MAGE-A3, MAGE-A6, SAZF<o] -4 3% - (PRAME), Awlelwl, TAG72, B7-H6, IL-13 & <&
3 2 (IL-13Ra2), CA9, GD3, HMW-MAA, CD171, G250/CAIX, HLA-AI MAGE Al, HLA-A2, PSCA, 4t F&A-a,
CD44v6, CD44v7/8, avh6 1El2¥, 8H9, NCAM, VEGF <+&A|s, 5T4, Foetal AchR, NKG2D Z|ZF=, CD44v6, °)%
g, ob-x3k 3, wadd | Heol MV, F41 1 (MUC1), MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G

o ogo o

T
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g AZHE 584 5D (GPCRSD), FFelold &9, ROR1, TAG72, VEGF-R2, <eiold 39 (CEA),

Her2/neu, ANAEZZ &4, T2AAHE $8A, ol=Z&AB2, (D123, c-Met, GD-2, O-o}A€ 3} GD2 (0GD2),

CE7, 98 2% 1 (WT-1), Ale]Z9, Alo]Zd® A2, (CL-1, (D138, AEix o g H<Ldh 9ol AL <17t 3,
]

WA -Fo] Flo

[0241] & Ax & AEE Folstes WHE FXoln 2 Wy x Agd Wy 2 2A4E57
AAste] o] gd 4 Jrk. dE , T AIE 29, oA, Gruenberg 59 M=EFEY-FN No.
2003/0170238; Rosenberg?] W]=53] No. 4,690,915; Rosenberg (2011) Nat Rev Clin Oncol. 8(10):577-85)¢
MArslel 9}, oAU, Themeli et al., (2013) Nat Biotechnol. 31(10): 928-933; Tsukahara et al.,
(2013) Biochem Biophys Res Commun 438(1): 84-9; Davila et al., (2013) PLoS ONE 8(4): 61338 =%

o %
tlo

Ho

:%

BN
2

[0242] LH FAdAA, Mz aF, d& 59, 44 T Az 832 A7tx2 A (autologous transfer)ol

S ¥E AAEEYH e 283 g 25H
o e, 9 SHolN, AEE gAA, dAd (82 I
g 2 7 vl sdg didAel Al Foldrt.

[0243] A% TAIA, AE 2, 62 5o, Q% T AE 2y
ola) 4=, BEA AgelA
A olele] A= RE vl 9/me
d oA, elE Sol, A2 g F )

o FA el A, Al 2 A2 A= FHHoR
oA 2o e e WAy,

X = 5 A (allogeneic transfer)ol

T oS wAY FFF oz v oA, dAdg Al o
Az, 28k FAldo A, Axs I F sdg T Aol
TANA, Al R A2 WA= FHHLE FU3IT).
ARSICE, AR A A, A2 AT Al A B

o]
=
[}
=

-

[0244] 57 FAdNA, Ax, e Mxo 2} ME-F3 Ho-2 didAel Al ok 100%F A °F 10009 7] Al
X pEoR 2/EE gAY AT 2T a8t ¥ AEE Fo" 5 ged, oO7d Al 2Radd
1009F WA <F 5009 AE (oAAY, oF 5008k ME, F 25009 ME, < 59 AE, o 109 ME, < 509
A, oF 2009 A3, 2F 3009 AE, oF 4009 A¥E EE A7 FAE 5 g9 2 A gdte] FEHE 9

° 0%k M, 9k 30009 AE, 9k 40008 AE, <

D), gl oF 1000%8F WA <F 10009 AEZ (oA, <F 200
60007+ AIE, <F 70009t A3, °oF 80007k AE, <F 9000WF AIE, °F 1009 AXE, <F 2509 AE, <F 5009 Al
3, 9F 7509 M, oF 9009 MIXE, E= Y] FAE F A9 2 JHAC o3t FEEHE M), ' A5 A
- oF 19 AZUA F 5004 AE (A F 1929 A, oF 295 RF AE, oF 395-T AlE, oF 49
vEAE, oF 69957 NE A, oF 89 AlE, oF 99 AE, oF 309 AlE, °F 3009 ME, °F 45091 AIE) EE o
S HE Aol doje] FAolth, £ AR Ty o /%y x 9W/EE o2 A5 gk 5T

ol et e el
[0245] % AN, eAn], BAbAT} QA7kel A%, G oF 1x 10 vlwre] B Az 284 (A,

CAR)-2HE AIE, T AX, it wzdol oal AX(PBIC), A, o 1x 10" = 1 x 10" 8o 148 A

Z,ooAm 2x 10, 5x 10, 1x 10, 5x 10, = 1 x 100 == 2838 = AT, = A%8 <ojg 2 4

2 Apolel wslolt,

[0246] M>xE2 AAg Qo] Frho) o3 Fojd & vk, AXES TY F9 A9 22 A5 a3E 94
3l7] 913 FoAAEe wEt FojEth. &% ANt @ B FRAoRE T AX 8WHA Fo JIA A, Fof 7
Al F g/ Fojol Ao FojE 4 g, WoRd sEEe Fo 2AEd wel ged ¢ drk. T AE
QAo toksl Fok AAFS tpddt AlH, EFA(bolus) T 2 B~ F<(pulse infusion)ol] whe} U3
T 543 Fostes AS 28 g Qo o]d A=A ket

TA A, T AE QAL i Az Y FEA, g CAR = TCR o8l 22He Al
T

H o T

AL oAl Mo &5 9of 2AE Ev AP L 2R T APozA AFdr).
- )\ [e3}
o PR

o} o], AlzE W w A" F
[0248] % FAldol A, =28 T AL (A, CAR T AZ)Sh 2 T AL e foroz 3§ 71sdt
FAsh $ AGsET AN pAGelA, WA e pRAowt 54 AE w84 9/EE Fo g
Wol ola) AQET. weky, tde A APe] AN, oF o] oJof 2UBE HEAZ FHT 5
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[0209]

[0210]

[0211]

[0212]

S==35 10-2707505
100 70, Aoj® ok 1x 10 /), Ho® oF 1 x 10 719 188 Az Tarc)

[0263] A% FAldolA, o2 Sol, WAzl A7kl A9 Y] S oF 5 x 100 A E xR LA
(AAW, CAR)-Z& AFE, T AE, T Tx A dalF AFE (PBUCs)HT O & F2o AFES E3sl=1|,
oA ok 1x 100 WA 5 x 10" 7)e] olga AE, o7

5x 100 /4] o]2ld & AIE Wele] i A7) S5 F 9ole] 2 424 Alo]o] Wejolr},

6 6 7 8
2x10,5x10,1x10,5x10 1x10, ==

[0264] 2 Ao, 7] 4= D3+ E= (D8+e] F el #gh Zoly, Ay A5, A= F8&A4-2d
(AN, CARY) AEel B& Holrk, AR FA AN, 7] AE 28 7z 2=, o 1x 100 WA 1

x 10" 70¢] D3+ Wi D8+ & T AIE Wi (D3+ Hi (D8t A%F FE8A-2& AL, oF 5x 10 WA 1 x 10
)9l (D3+ i (D8+ & T AIE miE (D3+ i (D8+ AZXF +&A-2d A%, =& o 1x 10 WA 1 x 10
el (D3+ Hi= (D8t F T AXE EE (D3+ Ex D8+ AZF F&A-2d AE +5 EFsts 899 58 =

8

ghateh, AR pAdel A, A7) AE 99 77 £de 2, oF 1x 10 WA 1 x 10 7l F CD3+/CAR+ &

= (D8H/CAR AE, o 5 x 10" WA 1 x 10 719] % CD3+/CAR+ 5= CDSH/CAR+ A, Bt oF 1x 107 WA 1
x 10 719 % (D3+/CAR+ i CDSH/CARt A% 58 ¥&sls 830 Fol2 ¥aa).

[0265] A% FAldlolA, A4 22| AEe] £ oF 1x 10 WA 5x 100 % CAR-Z& T A%, 1x 10
WA 2.5 x 10" % CAR-Z& T A%, 1x10 WA 1x 10 % CAR-Z& T A%, 1x 10 A 5 x 10 % CAR-
2l T AE, 1x 10 WA 2.5 x 10 % CAR-2& T A%, 1x 10 A 1x 10" % CAR-Z&8 T A%, 1x 10°
WA 5 x 10" % CAR-2& T A%, 1x 10 A 2.5 x 100 3 CAR-28 T A%, 1 x 10° A 1 x 10° 3 CAR-
W T AE, 1x 10 WA 5x 100 % CAR-E T AIE, 1x 10 WA 2.5 x 10° % CAR-Z&A T A%, 1 x 10
WA 1x 10" % CAR-2E T AE, 1x 10 WA 5x 10 % CAR-2A T A%, 1x 10 A 2.5 x 100 % CAR-
WE T AE, 1x 10 WA 1x 10 % CAR-ZE T AE, 1x 10 WA 5x 100 % CAR-Z&A T A%, 1x 10 1)
A 2.5x 100 % CAR-2& T AE, 2.5 x 100 WA 5x 10" % CAR-2 T A%, 2.5x 100 WA 2.5 x 10°
% CAR- T A%, 2.5 x 10 WA 1x 10" % CAR-2& T Al¥, 2.5 x 100 WA 5 x 10 % CAR-23 T
AE, 2.5 x 100 WA 2.5 x 100 % CAR-2& T AE, 2.5 x 100 WA 1x 10 % CAR-2F T AE, 2.5 x
100 WA 5x 10 & CAR-2E T AE, 5x 10 WA 5x 10 % CAR-ZE T A%, 5x 10 WA 2.5 x
10° % CAR-ZE T AIE, 5x 100 WA 1x 10 % CAR-ZE T AE, 5x 100 WA 5x 10" & CAR-2 T

-

AE, 5x 100 WA 2.5 x 10 F CAR-2E T A%, 5x 100 WA 1x 10 % CAR-2& T Al¥, 1x 10
WA 5 x 100 % CAR-2E T A, 1x 10 WA 25x 10 % CAR-ZE T AE, 1x10 WA 1x 10 %
CAR-Z& T AE, 1x 10 WA 5x 10 % CAR-2& T A%, 1x 10 WA 2.5x 10 % CAR-2E T A,
2.5x 10 WA 5x 100 = CAR-2E T AE, 2.5 x 10 WA 2.5 x 100 % CAR-2H& T ¥, 2.5 x 10'

WA 1x 100 % CAR-ZE T A%, 2.5x 10 WA 5x 10 % CAR-ZE T AE, 5x 10 WA 5x 10 &
CAR-2'8l T AE, 5x 10 WA 2.5x 10 % CAR-23 T A%, 5x 10 A 1x 10° % CAR-2& T A%,
1x100 WA 5x10 % CAR-ZEA T AE, 1x10 WA 2.5x 100 % CAR-A T AlE, EE 2.5x 10

WA 5x 10" % CAR-ZE T AEE T}

[0266] A% FAGNNA, f8A 2apg AxEe] §2& HojE i Holw of 1 x 10’ CAR-EE AE, Holx
Et Aol oF 2.5 x 10° CAR-2E AL, HolE EE Hojx of 5 x 10 CAR-EE ME, Hojx E: Holx

ok 1 x 10° CAR-1+& ME, Holx TE Holx oF 2.5 x 10° CAR-2+4 ME, Aojx = Holx: ok 5 x 10

rr
H
b

CAR-2H8 A%, Holm mi= Aok oF 1 x 10 CAR-2Hd A¥, Holw mEi= Holw= oF 2.5 x 10 CAR-ZH A
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

S=50dl 10-2707505

— 7 - - 8 - _
Z, AHoj® mi= Hojx® o 5 x 10 CAR-2E M¥E, Holw Hiz Holw oF 1 x 10 CAR-Zd AX, Hojx &

= AHolx oF 2.5 x 100 CAR-Z& A ¥, = Holx m Hojx oF 5 x 10 CAR-2a A ES ¥atsit)

[0267] A% FAGel, AE 28 o 1x 10 YA 5 x 10° N9 & A2 58423 AL, & T A%,

ol wral AE(PBIC), oF 5 x 100 WA 1 x 10 A F A=xH &

B F 2xde wdl AE(PBIC) EE o 1x 10 U 1x 100 A F Az 58A-2d A

T F wxdd o3 AXPBNC) S ME 55 Edske &S Foldhe e TS AR FA A, Al
ol E Hol® oF 1x 100 el ¥ AxF F4A-2d AX, F T AE, ¥t F 2xdY o

s AL(PRIC), oA Holw m Hojw 1 x 107], Hojw we HAojw oF 1 x 10 7], Hojx mi Hojxw

fr

oF 1 x 1087119] a8 AT ME F2 Taels 8o ATE Fojst: AL I AR oA,
A7) GEE D3+ TEE D8+l E ol #Ek Alojw, AR ASeE AZF FEA-Td (7] CAR:) AEo] T
& Hol7% stk AR Aol A, AE QWS ok 1 x 100 WA 5 x 100 ] D3+ = D8+ F T AJE =
= D3+ T=E D8+ A =T +=8&A4-2d AME, oF 5 x 10:’ YA 1 x 107 7He] CD3+ = (D8t & T AME =

(D3+ T (D8+ A|F3 - 8A-28 AE, == oF 1 x 100 WA 1 x 100 7] D3+ = D8+ = T AT &
D3+ Ex DSAZE FEA-TE AT AT £5 THat 828 Folot AL wadt. A% TA
1

i

2

5

A, AE aWe AE ok 1x 10 WA 5 x 100 A9

ofj

CD3+/CARt+ H+= CD8+/CAR+ M, ¢F 5 x 10° A 1 x

fo

10" 71¢] % CD3+/CAR+ T (D8+/CAR+ ME, = ok ] x 10° WA 1 x 10 719] % (D3+/CAR+ 3= CDS+/CAR+
ME AE F5 XFste %S Foste AS xghei.

[0268] U FA oA, &) T HEE= (D4+ T AE, D&+ T AXE B D4+ 2 D8+ T A|xE xF3ir}.
Q]

[0269] A5 FAANA, dE & EH”xﬂ 7F A7k AS-, AW D4+ D D8+ T MEE sl ko)A,
A7) ek Zo] D+ T AIE= 9k 1 x 100 WA 5 x 100 e = A=xd 584 (A, CAR)-La DS+ AE

E ¥3et=d, oAdd 9F 5 x 10 A 1 x 10 el sk MXE, oAl 1 x 10, 2.5 x 10, 5 x 10, 7.5 x
10, 1x 10, == 5x 10° Ao % 228 A%, E= A28 £S5 = 9olo] 2 423 Alole] sGolt}, A
AN, B T8 G Eojwa g% 7b7h T 2 S A%d FAE F ol Fh} oy
gk, AR LA, 7] AL g

| _|1M_4
£
5]
i
ol
i
N,
it
2
—
el
—
(e}
=
x,
(e}
~
ol
el
—
(e)
=
o,
f
2
N
et
&
o
2

—urel D8+ T AIZE. 1x 10 WA 2.5 x 107 A9 = Azd =eA-2a D8+ T AE, <F 1 x 100 WA 0.75 x

10, 2.5 x 10, 5 x 107 75x 10, 1x 10, = 5x 10" 79 & A2 4-84-28 D8+ T AL Foj=

g,
[0270] A% FANA, AL, AATh, ALF FEA-A T AL §FS WIANA B §FozN Fol
HAG EE 279, UL, 309, 6709, 19 EE 1 olake] Atk B o 18] ol

[0271] Q3 FANA, 47 AZ 28 0.1 x 100 AZ/NFA] AF ke, 0.2 x 100 AE/kg, 0.3 x 10 Al
¥/kg, 0.4 x 10" AE/kg, 0.5 x 10" AE/kg, 1 x 10" AE/kg, 2.0 x 10’ ME/kg, 3 x 10 AE/kg E= 5
x 10" AlE/kg o] EE oF 71 o], wi 0.1x 100 AE/HAAS] AE kg, 0.2 x 10° AE/kg, 0.3 x 10 Al
¥/kg, 0.4 x 10" AE/kg, 0.5 x 10" AE/kg, 1 x 10" AE/kg, 2.0 x 10’ AE/kg, 3 x 10 AE/kg E= 5

x 10" AE/kgol ALt oF 71 AEQ A 52 Tiae fko] Fols wataiT)

[0272] &dF FAdolA, 7] AE aWS 742 X872, <F 0.1 x 10° AEZ/ A AF kg WA 1.0 x
A% /kg, % 0.5 x 10" AE/kg WA 5 x 100 AE/kg, % 0.5 x 100 A¥E/kg WA 3 x 10° A% /kg, °F 0.5
x 10" AZ/kg WA 2 x 100 AF/kg, °F 0.5 x 100 AFE/kg WA 1 x 100 AZ/kg, °F 1.0 x 10° AZ /) AHA <]
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

S=54dl 10-2707505

A= ke WA 5 x 100 A FE/kg, <F 1.0 x 100 AF/ke WA 3 x 10" A FE/kg, <F 1.0 x 100 A F/kg WA 2 x
100 AE/kg, °F 2.0 x 100 AE/aAe] A% kg WA 5 x 100 AE/kg, F 2.0 x 10° AE/kg WA 3 x 107

AE/kg, EE ok 3.0 x 100 AZ/AA] AF kg WA 5 x 100 AE/kgd AE 42 E3ae 839 Fol2

[0273] U FAGIA, A7) ME &2 ok 2 x 100 AE/kg WA oF 2 x 100 AE/kg, A °F 4 x 10
AE/kg WA ok 1 x 100 AE/kg T oF 6 x 10 AE/kg WA o 8 x 10 A /kgD T3, QB FA ool
A, A7) AE se g AF Az 2 x 100 ) olake] AX (lAul, F9-2A, oA CAR-IH
AE)E L (ME/ke), A0 o 3 x 10° ME/kg olake], ok 4 x 10° AE/kg olate], F 5 x 10 Al

¥ /kg olake], °F 6 x 10 Al¥/kg olake], ok 7 x 107 A% /kg oate], o 8 x 10 Al¥E/kg olake], F 9 x 107

5

AE/kg olate], oF 1 x 10" A& /kg olate], EE ok 2 x 107 M¥/kg olatolth. AR FaAlelel A, 7] A3
o, 171

CAR-HE A Z)Z2 xahali=d] (MF/kg), oAU °F 3 x 10 A ¥E/kg o4 E= oF 3 x 100 AE/kg, °F 4 x

oo
ol
rlo
i)

>
-
N

=

Aol AF AmaWd oF 2 x 10 A o4 Ex oF 2 x 10 AL ME (A, FA-2H,

2

10" M¥E/kg o] E= oF 4 x 10° AE/kg, °F 5 x 10 AE/kg o]4 E= oF 5 x 100 ME/kg, °F 6 x 10 A
F/kg o] mE ok 6 x 10 AE/kg, o 7 x 10 AE/kg o1 = oF 7 x 100 ME/kg, °F 8 x 10 A¥E/kg
o] mE oF g x 100 ME/kg, °F 9 x 10 AE/kg o] E= o 9 x 100 A E/kg, °F 1 x 10 ME/kg o4 &
= ooF1x 10" Al¥E/kg, = F 2 x 100 A¥/kg o] i oF 2 x 10 A1E /kgo| T}

[0274] 4 A=z a7 #A-F3fe], Fojxl Mz "g"o F
(uninterrupted administration)®A], oAt Td FA} AL
Fog xgsta, wg 3 A ol 54 VI3t AA thee MEAA A=Y
FOoRA FoIZl olup Mz o F
MAE ALY Fol 54 9] Az oY
717l AA thE e FAF e FHoR FolyiEd), d
FS4el o] g},

[0275] wiebr, i SwolA, &3] Axs dd oo 2AHERA Foldn. dF FACNA, &7 AxE
o

© g0 AEE AFPHOR P o 2YBRA T,

P
=4
w
e
3
s
Do
1o
offt
<2
—
tot,
3

[0276] "%8 &%(split dose)"oleh ol 198 zAsje] FolgEs Pad §28 /oy, e &
oF frge B owgel wgel o) TUWr B § Ao BFAh. A% FAlelA, B ] AX
= 3%0] W V7ol WA, §30) AEE YEHOE EPSE B 2YTEA Foldth

[0277] whebd, o] §3F& 2& §FoEA Folg = k. o Hol, Ay PAAA, §FL 2 A of
g EE 3 olgel AA WA Fold 5 Ak, $FS BT AN Pue AL Aol §F] 256
g Rolstn A2 Aol §Fo A 7548 Folshs AL TRV, b FAANA, §F 336 AL Aol

Folsa A 67hE A2 Dol FolR & vk, AN SwolA, §F) 108 AL Aol Felsm, §3Fe] 308
A2 gl Felsm, §39 605 A3 Ul F QR PRGN, BT §FE 3 A oYl AA o] F
oA AA e g

LI E g T

[0278] 23 FANNA, AL G AuHor QY P BAAVE SR EAHY Jrw A,
ol

[0279] 4% FAellA, AEEs Adts §For Folr=d], o 4 Fddl dlojA dsts &7 Ee AxE
T EE AX F8(8) 9/Ee dake AX 5389 vE XY, meba, dF FACAA, 3] A2 &
FE T AE (s AT keT AE ) F AN MB-FF ko] Wk v, oZd D4+ of D8+ Mol
NN ZFh, AR FA oA, A7) AlEe] R AN Aetol A AE, EE e AE Fde Y= F A
X F (e AT kgd AXE )0l 7Ix2drh. A5 FAdA, A7) &7 oY 5o Xl 7 xst=,
A fdsh= F AR g, deks B, B P faelA deks F A2 ek 22 540t

[0280] & Aol A, AEX F = ME-FF, oA D8+ H (D4+ T Alx= déh= T Axe &3,

b



[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

S=54dl 10-2707505

g dsl= T AlEY £39 825+ o2, T I YoA FoJdt, 4y SHA, dsles &
Ao ¢ e AE7E FoARE ddAY Als 993 date Az F24, ofAdd AlE/kgoltt.
oA, dst= & X EE AT 99T Haee AE FolAY, e axHTE gl
Hel A, HA3t= & 2 date A3 92 (d7dd
o CD8+ H]), = 1

o

Ei

=R ()
bl

e rlo

s 4 o,

ooy o

[0281] AF FAool A, MEE S o] g9 ZF ME HAdk e ME-F39o] Yl &5, odd (Dat+ A9
Aol &3 TW/EE D8+ AlEQ e 839 89HE Ao T 1 o|yE Fojdu., dF SHoN, ¢
St 9 7] AE-F8 e Jue] dste AE 4, e A7) Ao FoEE gAY AT 4ed 9
Sl a2ed AlE 4, oAt AE/kgolth, L S, Y &L FHA3 AX S EE AT G

[0283] 9% FAclol A, At thpel AE Hw i A-fE, €A e 2 g+ AT EE AN F
of sk Az wle] $e WA E 2 ol A Folurk, AR FulA, Ushz v 54 MY 9l
3o ue) WA vk o Fol, A% PAA, Askz B (AAH D+ o s+ AEL] BDE o
1:5 WA ¢F 5:1 (e oF 1:bHny A3, ¢F 5:1HT 25), e ¢F 1:3 U] ¢F 3:1 (& oF 1:38Y =11,

oF 3:1mth 2g), Aul ok 2:1 Ul o 1'5 (i o 15wk 2w, of 2:1mch Ag)ela, Ay o 51,
4.5:1, 4:1, 3.5:1, 3:1, 2.5:1, 2:1, 1.9:1, 1.8:1, 1.7:1, 1.6:1, 1.5:1, 1.4:1, 1.3:1, 1.2:1, 1.1:1,
1:1, 1:1.1, 1:1.2, 1:1.3, 1:1.4, 1:1.5, 1:1.6, 1:1.7, 1:1.8, 1:1.9: 1:2, 1:2.5, 1:3, 1:3.5, 1:4,
14,5, EE Lsolth, A% SWA, 47] $s: Aol g7] Aske o] oF 14, oF 24, °F 3%, °F 4%
5%, °F 10%, <F 15%, <F 20%, °F 25%, <F 30%, <F 35%, <F 40%, °F 45%, <F 50%, 2 °]& W Aro]e] <¢lej9
A8 mFse] 1 olufoltt,

[0284] 5% FANN, MES] 5 B/mEE FEE AxF F8A (AF So], (R-TA AL £E AT
thooE FAelM, A7) AZe] # R/EE FRE FolE RE AL, T AL wE BE Fo) 99T (PR

O F EE FEE g,

[0285] A% ZWolA, g3 2ol st ol J1Fe Jxstel AAHEd, A4 Haus gL ol

Azol WE BAL NS, A AF Y, AW FF e, WA, A7) wE AR, AV, EE Al

Y, WA R/mE B4 A, AU RS, RAAL B FFE, B 83 FFE, AARY, R/EE Fo

S AE Q/EE AT 80 0T ST W wE P ey i olaEd s 2}

[0286] A% FANA, AEs} 2o WAz HFES FoAFoA X BF T AL FolFh

A & Qar, ol wmek Al ALE o we §FoR Rl 4tk A%l we, AFH PHe
Q24 e ol glol AX LWAE Foshs weNe] gt o AL 8F, AU fdewriel=

L 3 o 1

(@)}
=
=
[\
T
=
w
=
=
S~

[0287] A2 EAoA], oAU, 82 F 5.0 x 10 WA 2.25 x 10, 5.0 x 100 WA 2.0 x 10, 5.0 x 10°

7 6 7 6 6 6 7 6
WA 1.5 x 10, 5.0 x 10° WA 1.0 x 10, 5.0 x 10" WA 7.5 x 10", 7.5 x 10’ WA 2.25 x 10, 7.5 x 10
WA 2.0x 10, 7.5 x 100 WA 1.5 x 10, 7.5 x 10" WA 1.0 x 10, 1.0 x 10 WA 2.25 x 10, 1.0 x 10’ ]
22.0x 10, 1.0 x 10° = 1.5 x 10, 1.5 x 10' WA 2.25 x 10', 1.5 x 10 WA 2.0 x 10, 2.0 x 10 1]
A 2.95 x 10 Wejolth. AR FA A, AEe] S-S Holm Wi Hojm oF 5x 10, 6x 10, 7 x 10, 8

° 9% 10", 10 x 10° WA 9k 15 x 10° AFRF-5-84 wa A



10-2707505

s==4

¥E5 9F 4.5 x

Al

i3

/%= PBUCs, oldd] oAl AF Az & 1

i
=

-
X,

, T A

sz
X

Al

10, 4x10, 3.5x 10, 3x 10, 25x 10, 2x 10, 1.5x 10, 1 x 10, 5x 10, 2.5 x 10, &=

kil

(el ad) CAR)-'Z

5

5

5

6

6

6

6

6

6

6

6

=1x 10

= ok 1x 10,

Al Abele] Welel gro= ¢

o 5 7lE7IH; v

hyA
s i

Al

ki3

&+

) wlgre.s g

6

5
= 1x 10

2x10, 5x 10, &

TA oA, o]

=
ey

hyA
s i

A-d Al

o
T PBMCse] & 7Feli).

froin
oy
o
=
ol
e
o
. T
X e
T .
T
" T
in No
5
v
S
)
ol o)
oF

, oz 2 o

ALE %5 8%

L
L

[0289] ¥ FA ol A, thadAl

[0235]
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[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

e

A

rr

7434 o

HU
X _&
i
4>
pass
o

[0295] - Al of o & d 2
FHIFE 2] 7kokAl ¢ %*Xﬂﬂ]?l Hezd sheheo

[0296] 2% FAalol 4], e
Aol AHTE Wetd Y8
3]

FEo AuEE (CRBN)O A

Agtac, An A w, Wolzd 838 CRBN 2 CRBN E3 S0]F8-g|7lold B&ae Agart, Qi
FAeNA, WA BFES (RBNY W Ei= fA7 HAL Y zAdch. AR ZWoA, CRBNS
CRLA™ E3 §H1FE 2 7tolale] 714 0}%301 o] Bol4e zAATH AN FAdo|A, (RB i CRBN
3 G078 rbobdl B@Acle] AFL E3 SUAY frtoldl BAL olAwTh. AR TAelA, WAz

312 KZF1 (lkaros) % IKZF3 (Aiol 03)9] fFrlA s S %Eé}ﬂ w/wE= [KZF1 (Ikaros) % IKZF3
(Aiolos)®] ¥a]2 GEFTh, AR Faldold, HAxd T2 (R4 E3 S8 2rlolalel o3 74
91 ZlvobAl 1AL (CKla)e FHIARSEE fF=dt), A3 Ao, (Kla2 FHAES= (Kla 23S A

&

18

[0297] AF FA oA, Wz 3gdEL Tkaros (IKZF1) HAF QAAFe] o3
52 Ikarose FHIFAREIE SI7MATE. AF FAdoA, AgxHd
2F iy

ojtt, X FA oA, W
513158 Tkarose HIE 57

s 2ABT, A A

-

mlo l&* m{n

2

]l?‘ TFA AN, HAZAE 3}ELS Jkarosd WA = F
x4

P
A ghet=ol Fols Tkaros 9 FE] A4S Aol

[0298] Q& FA| oA, HAZAE SFFEL Aiolos (IKZF3) HAF A=be] AAgtgtEolt). dF FA| oA, A

FEL Ajolos? FHIFAEISE AT, A3 FA A, Hgxd 8L Ajolose S 57}
12 Aol A, Wz d 3eE-S Aiolose] ©ld TE FAx DAL &3 43, AR A o
%

A e FolE Alolos WA £ FAE Aot

[0299] 45 F-Ad|ollA, Uﬂ_@ii@ 3} 2S Ikaros (IKZF1) 2 Aiolos (IKZF3) AAF Q1A %4z =
Foltp. A FA Ao, HIFxHE 3}ELS Tkaros U Aiolos YA EF9 FH|FAESS F7HAIR)
Ao, Agxd 3gEe Ikaros 2 Alolos ¥} 79 3E S7HAIZITE. A8 FA A,
58 Tkaros 2 Aiolos %A EF9 vz m= FA4x 2SS 33 243t A

L

3}3tE o] FoJ= Ikaros? ©@d 4= 2 Aiolose] @l =5 FX

o

Axd sghee EaIUoAEok-4 (PDE4)S] 24 Aldv. dF A, Wdxzd sges

[0300] - Aol M, Wz shetae A9 A]E7RQl Al oF= (SelCID)oltt. A5 FAlefol A, ¥
-4 2 =
CDC25 FAvpefobale] Fa %‘**é% ‘—’ixﬂfﬁﬁk AF Al A, W zd shehES (D025 EAIfEfolAle] Al

=
m
=
oL
~~
=
=
o
o
o
I
=
o
=
-
<
o
=
=
(')
o)
=
IS
N—
o
®
on
>
)
ui

[0301] A5 FAdlA, =7 =
20E-1,302H)-12) e gYErto]l=o] fAM] EE
_n_/\}-gl_ /Kg‘:'tﬂ—x4 §1— é% +

A, x5 R¥dA Welzd e Selmvlels (2-(2,6-U% 4552 H-3-2)-1i-o]
wAlolth, B4 FAdo]A, g wnto= =
2 ¥x3grl. A9l gElentels fRAE dd
2 rko] = (REVLIMMUNOMODULATORY COMPOUND ; Celgene Corporation), ¥2e] &uho]= (ACTIMMUNOMODULATORY

COMPOUND' ®E= POMALYST 2% <+#d: Celgene Corporation), CC-1088, CDC-501 ! CDC-801, ©]= =3
5.712,291; 7.320,991; = 8,716,315; U.S. 2% 2016/0313300; 2 PCT 7] WO 2002/068414 = WO
2008/15425201 7NA1E SEES 2 g3A| T, o]d dFHH= AL ofyr).

[0302] AdF FAodolA, x4 33ES & Ty Fx2A X3 = 53] 5,635,517 7|AEH = 6
o} o] Wiz ol A o ABEE 1-S4- B 1,3 U82-2-(2,6-0% 2952 W-3-2)o] 2 o]}

-

[0303] A5 FANNA, AG2A SFFRE heel Sohael ST e o5 FAAOR HE A5H GO
24

_60_



[0251]

[0252]

[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

==09dl 10-2707505

oin

A71M, X Y F s C0)-°olaL X 2 Y T g2 e -C0O)-°AY ~CH-0laL, R 4 e A3 &
ojt}, AR FA A, X -C(0)-°]aL Y& ~CHyolth., A Ao, X 2 Y 2 BF= -C(0)-°]t}.

i)

QE FAAA, R Saolth, thE FAdelA, R wEe|t),

[0304] 9B FA|doA, AAxA FFEL 23H 2-(2,6-TL4FHPd-3-Y) =g HAx4 32 2L 23
H 2-(2,6-0S A9 H g d-3-9)-1-F 40| 42908 FFd &3t ddEdd, dAY ZHzt FxEA 2 o
¥3tE = vl E3 6,281,230; 6,316,471; 6,335,349; 2 6,476,052, @ =A £33 &9 PCT/US97/13375 (=

N

d 2-7] WO 98/03502) 9l 7HAIE AEo]T).

¢

[0305] A& A oA, WA 32 o}
24

oo

o Betael BEE i olBe] HoR H§ A5 do

1)

R o
R X_ ROP—NH
N o}
R3 Y
R4
o714,
X2Y T shvde C0)-°]z2 X £ Y T t& sves C(0)- = -CH-ola;

4

(MR, R R, 2R

=1 TC -
’i,‘}\] , AL

!

o
szl—T:

Kt

HAow gz, 1 A 4] &4 dake] €4, m= 1 WA o &4 dxke &

)

N

5

R, R, R, 2R =
o]

A 87 ©ar Ao el

b NHRel3, UeiA R, R, R, 2 RE Fhelx, of7)M R'E £a w1y

)

(<0

R

R 4 Ei 1 U 8 g4 92e &, 94, w gl

B, X 2 Yol C(0)-olxL,
(i) 27t R, R, R, 2 R7) ZRow; we
G R, KR, 2R % st obvlwoln,

R 42 9 the solt,

[0306] L+ FAldlolA, WzH 3gES 7247 FEEA 2 Wy ¥H = v 53 7,091,353, vl 5
& &70 2003/0045552, B =Al &< PCT/USOI/50401 (=74 & 7] W002/059106) ¢ 7] =] U= o]AQlE-H
24 eE Fel Soke stgtEoltt. dFdW, 4R A, Hexd aghe2 [2-(2,6-H S 2-v]H
-3-)-1,3-U5a-2, 3y ER-l-o] aQlE-4-dud | -obv =5 (2-(2,6-H & a-a 9 2 d-3-2)-1,3-1] &
2,3-"3|E2-1-o]alEm-4-dved)-7h=xt 3a-Fd olaEE;  d-(opr| | )-2-(2,6-1 54 (3-9] | 2
D))ol A E-1,3-T25 N-(2-(2,6-H52-9 92 P-3-¢U)-1,3-T] §4-2, 8-t | =2 -1H-0] & E-4-d v 9)-
oA EC = NA{(2-(2,6-H 52 B-2 92 2)-1,3-HSncl =i -4-d) e Ao SR 22 g -7 2 B Aba] =
2-222-NA(2-(2,6-H523-9#H 2 9))-1,3-t 520 2 ER-4-A) v D JopA| Eopr] = N-(2-(2,6-1 52 (3~
e E))-1,3-H Sl Em 1 -4-)-3-9 2| D7 2R A = 3{1-Fa-4-(Hl d op] i) o] Q)= ¥ -2-< } 9] ¥
2l-2,6-H2; 2-(2,6-0 5 C-v 2 D)) -4-(ldop] i) o] Q= #1-1,3-1 25 N-{(2-(2,6-1 54 (3~ ¥ 2]
9))-1,3-H Ao Qe -4-d) A" R o] =) N-{(2-(2,6-T] %2 (3-F] 92 2))-1,3-H S Ao A e -4-
Dy -3 E 7R EA = N-H{(2-(2,6-U52(3-99219))-1,3-H S0l )= -4- ) v d f f ghopm| =

LU
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[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

S=S4 10-2707505

N-{(2-(2,6-t] 52 (3-8 9))-1,3-t] F 20l 2 Ed-4-d) vl 2-fury I P2 AR =5 {(N-(2-(2,6-H] %4
(8- 9))-1,3-HEno] 2l Ed-4-) 7= vk A el opAlE] o] £ N-(2-(2,6-H 54 (3-9] ¥ 2] €))-1,3-1]
SaolaflEd-4-)Eop =1 N-(2-(2,6-H 52 (3-9# 2 2))-1,3-H o] aRlE i -4-2)2-F el d 7t 2 5
AP N-{12-(2,6-0 5 (3-91 921 D)) -1, 3-H S e Rl Ed-4- A [’ (- d opw e ) 72 5 A = N—{[Z—
(2,6-H5 -39 €))-1,3-H a0l S 4-d L} (S-obr| ) 7h 2 A = B NH{[2-(2,6-1 %

(3-3)72)9))-1, 8-t & o] 29l E R -4-L [ D (L D opv] e ) Fh 2 H A o] T,

[0307] 5§ FAelA], WHxd SFES Aol FxEA 2 WUy EdH+ vEm 53 =Y F
2002/0045643, A F/) WO 98/54170, @ w= B3 6,395,7540] MAIHE o]AAE-HAxH I3E BF
&3l FgEoltt. AR FAAOAN, HWdxH PR FAx2A B wgo ¥3E= 7
M HED 28k 2- (2 6-T] % 23] 9 21 -3-9 )-1-% Ao A2 = ]

= . = h= |
ES HxEA B g X = "5 53 6,403,613 A= -4 92 1,3-TU54-2-(2,6-H 5479 9 g
d-3-4) o]ARIEMo|t}. %‘T TA A, A9x2E e 2 BT FEEA 2 dgd I3EE v)a
53] 6,380,239 B W= 53] 7,244,759¢ 7|AlE = upe} o] QIEW 19l 4- e 5-HAAA X3E 1-%
a2 By 1,3-HS Aol alER- T,
[0308] 4F FAdA, HIYZH §FE 2- (4 o ] -1-8 -1, 3-U 3 ER -0 £ E-2-Y )4~ 2 E Y -
B2t Ee 4—(4—0}‘1]; 1- %i 1,3-t3| =R -0l a0 E-2-Y)-4-7|E2uRA-FE| 2o}, AR FA| ool A,
Hoxd SgES 4-7tEnRA-4-{4-[(GFa-2-d-mE)-obr i ]-1,3-T 41, 3-T] | == -0 Al E-2-U )=

BZAF, -0kl (4-[ (-2~ 8o}l e |1, 3-0) 8 2on1,3-T] 8] = 20] 401 B2 )R E| 2 4F, 2-
-4t R - RE B,

{4-[(F&-2-d-vE)- O}U]J— -1,3-t] & 2-1,3-H 3| =2 -0l AR1E-2 = 2=
{4-[Gr&-2-d-He) -0l = ]-1,3-T] & A-1,3-1 | =2 -] 21 &-2-¢ }-3 &) 2 4H(pentanedioic acid) T},

[0309] LH FA oA, WAz 3gES FZ22A B dud ¥3EE= vj= £3 6,458,8100] 71 AEH = H}
o} e 2-9XH oM 2,6-HZA-3-do|=EA YA U-5-IR XFHE o]AAER-1-2 T o]ihdET-
1,3-gLolth. 97 FA|dolA, "HIgxHd FFEL 3-(5-ou w-2-H 8 -4-2 A 4H-FUEHU-3-U) -1 H g -
2 6—‘:]%, B‘EE :’—Q A& O]”X‘Xﬂ = 7%%% oldAA el &gty e 19 ofstrog 3§ eI o,

[0310] AXF FA oo, WAxH 33ES [Oshima, K. et al.,Nihon Rinsho., 72(6):1130-5 (2014)1;
[(Millrine, D. et al.,Trends Mol Med., 23(4):348-364 (2017)]; % [Collins, et al.,Biochem J.,
474(7):1127-1147 (2017) 10 71A == Bp} 2o},

[0311] &5 FAdelA, Hgxzd s3E2 E3 FRlA” 2l7tobAle] AAAlolth. dF FAlooll A, W xd
€] ) [eC}

Aitae gl 4 FEAIE. 43 FAAA, AR2A HYBE Gelwnholnd Tx R/wE
WYEd dPRe dgewrils, ¥uuErlels, ohbErlol=, wi of

[0312] A% Al A, 4 SgEe dgenrtols, EueErlels, opntrvtols, ¥ wrtel=
Ewelmrtol=, o u}o] o QAGRAA B 5o FoHoR Herlve A, BUNE, FHE, -
44, FoprdolE, =t 0y 24 PR E dgewriols, ddewrio=e)
QA AR E olFe] FHoR HE bed 9, S, FE, ¥-24, FTohrdolE, wE 0ol

o}

[0313] &+ FAleol A, WAz gda2 e 724
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

SEE46 10-2707505
A, FEadolE, e by (o]3) IFE 1ot}

[0314] L¥ FAdelA, A9xd FFEL 3-(5-ol) =-2-HE-4-S A 41-F UZE U -3-9)-T A 2 d-2,6-1] 2
= o

o oldElen] EE UE Qv EFE, EE 3-(5-ob] m-2-m H-4-S 24T LSV -3-2) -3 2 ¥-2,6-
geel opdom ek A, §WEE, FaE, 344, FosdeE, = oot AR
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[0311]

[0312]

[0313]

[0314]

[0315]

SE=S4 10-2707505

Ad) CAR-T Al aA) el Fof ZIAREE Ao o 19, ) oF 29, A °f 3¢, Ao oF 44, A} °F 5
A, Ho of 6, Ad) oF 7, Ao oF 1294, Hh oF 1, A of 21, Ao oF 24, Avf oF 28, A
°F 309, Hul oF 359, Hul oF 429, Aol of 60 Ei= Hu oF 90, Hol of 1209, Hdh o 180, H
°F 2400, Hl °f 360, W= FHu] oF 7209 o] A Foll FojETt.

[0341] d&3t doof UF FAdolA, WYxA g8, oAy, dgderlol=s
AE QA AW CAR-T AIE WA Fof 7/fA A o] JJA] Fof] FoHT).
[0342] LHF FAdolA, HAZE 3 E, Ay, dgdgmvtol=e] Fof JA=, 7] AHE &

1 Mol A T AME QO] AMEe ¥37 =

>1E
ul

rlr L
o

Adgides A% Ee 1 WA 394 Fol Fddv: (1) e € =l
Fxo] AE ZhestAE w; (i) g9 Helld HE ZhssiAld 5, d4 il H=E 7Hed T Alx anle] Axe
T7F AE 2rbesAY Ee e, AuHeR T AE oY Fo 5 A9 WJJr HlaAl g wf (iii) 4
Mol A HE 7hed T A2 afie] Az =7k, T Al 2ol AAl HAl - o Aol ol HE 7Hedd T
AE Qo] AEe] ¥ Ex Ho 49 1.58), 2.0u, 3.08, 4.00], 5.0uH, 100} BEE ool Had
o (iv) tidAle] defel s T A% & 4 Azl va = A o] AE he E‘} 5, oEgAzREe ¥
Mol A HE 7hed T Alxe] Ax 5 Ee= fadd Az Frh didAel de e & TxE 9 Alx

(PBMC)S] 10% wwF, 5% =9k, 1% =9k == 0.1% 99k of; (v) T AIE Q¥ 93t X2 & #3(remissio
n)ol ojo], A A IS el AY Z/EE AgE u; 2/EE (v) TAHAXE Fo A == 5 43
Gx4d FgEQ Fo MA " AHeAM e T B vlE] A SUHE FY FES UER o).

7N

o o -
H

Lo e

[0343] A5 AN, Hojm 1 ApelFellM o] WAz sheta, oAy, ddemrto]=e] Fof A= T Al
E aWAle] Fol A Fol FdEn. AR FAdeN, ddxd sgE, gHg, ddezvie]=e] Fof Y
1—t—, T A2 WAl Fo] MARFH AHojm o 1, Aol of 24, #Hojk= ¢ 3¢, Holk ¢f 49, Hojx=
o 54, Aol of 6, Aol of 7, Holkx of 8, Aol of 9%, Holk= o 109, Hojk HEe A=
oF 129, Aol oF 149, Aol Hi= Aol of 1591, Hollk= of 21, Hollk HEi= Hojk o 2490, Aok
oF 289, Aolm °F 30, Aol of 35 EE Mok oF 429, Holx oF 60U, H= Aok oF 90Y Foll F
Pk, Ay FAdA, M9z 3, g, ddelmrte| =] Fo] A=, T AX awAle] Fol 7|
ARFE Holkm 29 F, Aol 15U F, Aok 2579 ¥, Aok 3FY F, B Aok 45U Fo Fd"
o AR AR, WA sietE, g, ddemErie|=e] Fof JhAE, T AR aWAle] Fol AT
n ] 2=

=

?jl

Q

£ rE -
2

2
>

2
FANANA, W2 ﬂw e, el ool nt el (daily) FeEL. 93 7
W8, T, dgEmetelnt Bl %99 Fol sk Beb, A, Ay e
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30%,
U For Folfrh, AW FANM, WRA SAFE, ofHd, ddelwviol=
$9Ug Zasol, o 21 AXUL Zafslel, o 21 ALAS Zakspe], ®
o Folfith, A¥ AN, Wxd HGE, oA, ddEriols,
Fojgth, Q¥ AN, WA BGE, oy, ddeErtels:, Hv) 21 A%Ae] o 77t
of=m o714 37 AfolFe WARA SR Fol ANZRE 09S 2etel EFA.

B
B oo

rlr rr

r1r
N 10

wel

2 wel

[0344] Q% FACNA, Wiz BB, oA, ddeEnlel=e, o 7, 8,

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 304 o|3}, T+ 30 ?ié} ] 010}4 —r‘-’% 7]7]'

Folfitt, B4 AN, dgdeluvielst 2199 AR Aol AA 149 F

FARNA, el el 59 Az Aol 1A 219 B 19 18] Felglot.
A R, oA, Agelmvie s, 14 A% olshe] Fof 7|7k Eek %

[0345] Q% FAclol A, Wiz SR, o, ddeErlolmt, Bio A% Eh MR 5B,

A2, deEsloln g Fold tE uad il FolsA @i A e ool

Ak, Q3 PAANA, B FA A of SETES

~
rlo
J
—
e,
P
_ﬂ
19
w
re
b
O
P
_ﬂ
12
ol



[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

7, ok 3 A&EY 29, oF 9 AHKY 27, oF 10 AHFY 27, F 11 AFY 27, ¢ 12 d&FY =, ¢F 13
ALY =3, oF 14 A5Y =3, oF 156 ASY 23, oF 16 A5Y 23, o 17 A&5Y =9, oF 18 AHKY =
I, oF 19 AE5Y =7, oF 20 A& 23, e oF 219 ol AEHAE 23k TIFte|th. AF FA <ol
A, A7 FA NS T AEY 23, 14 95Y 27, 219 23, e 2895 2H3te V)Rtelth. AR A
el A, 7] FA 713 oF 14 AEHAE =9, dF FAelA, HARH FAFES Fof AllEFS FA
7108 29k etk
[0346] dF FAlQelA, WAxHE sF=w, JHAd, dAdP=Evrlol=es, Holk 13 HEHE Ao]EE
Folgn., A5 FAdeAN, W4 s3tE, g, ddEientolts, Hok 2 AlolE, Aok 3 Alo]FE,
Aol 4 ApolF, FHojk 5 AfolE, FHojk 6 Afo]lF, FHojk 7 Alo]F, FHolk 8 Alo]F, Aol 9 Alo]E, A
T 10 AFolE, AHoj® 11 Alo]E, v Aok 12 Afo|ER Foldtt., dF FAolA, Hgx4d si3E, <
Agf, dldelmntel== 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, & 24 AlolEE FojHT

—
e
[@2]
ol
—
4
B
ol
—
e
w
ol
—

[0347] A5 F-AlelolA, WA= sietes, o7y, dee=mriol=s 1 63
d 23], 1¢ 18], ALz, vf 3dvit, 23], F13] E= T A WA Fo] /A = 7N 5 24 13
[e)

FojHth, AN TAelA, Mejxd 3R, oAy, AdeErtel= T AL LuA) Fol A 4, F,
A EeH, R/EE Fo A4 BAow By gFow o A FAdelA, WARY i, o7
o, AdeErtel s, T AL SWAY Folo] 94X FHHA (AR sht olge] §For Toldrk, AR
FAGGNA, Az SR, oAy, ddelriolnt, T AL aAlel Fo F 3449 Ao s o
go) gFoR Tolfrh, AR TANN, BA2A SAFE, oA, ddelmrtol=o] sht o ge] g F
o T AE SWAY §3e] Folst A Aol 5 Ytk

[0348] Q% FANA, WA BGE, oy, ddelEnlolse] Fol g3, ME, J7H, AV B/EE
A, A B gAAs AR T A9E A5 gol, AR Aste] Brb /w2y aAe 54
92w @z 7)F] szt 24Ut

[0349] &% FAllolA, ¥ wwe] wge Aud faFel Wexd sgEe] o4 Fol® wh gl iAo
A AE aWAE Folslt Ag meAT. AN TAdAN, Welzd HFTL A AxG FEAZ
THSE AL §FS Folsy] Aol Foldrh. AR FAdAN, AG2A HFRL ol§F ARE §I
AEE Folsts 2 FAG dofurh, UY FAGNA, B2A FFES §F ALE FIY Fo Fo
vt

8, 9, 10, 11, 12, 13, 14, 15, 16,
Axd shetE, oA, ddEEriel =
=
o

15 A6 A, :
ok 191 23] FojETh. AR A A,

—
N
—
&
—
L
\]
=
\]
—
e
o
0%
o
g
2
e
~m
9 .
)
o
o

7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 214 o]
o zd s, oAy, deezrlel=L 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 o]
el 71zb )t 19 33 Fojdu. A Ak, W2 dgte, g, dAde=viel=s, 7, 8, 9,

= B
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21¥ o]4t¢] 7|7k B¢t Adz T},

[0351] & el Alsd Witse] 45 FAANAN, W24 e, g7y, ddezmriel=, A T AE &

WA= sl = 719 A

o
4
2
.

o

[0352] i FAdelA, AHxH 5=, AAdd ddd=rte]l==, ¢F 0.1 mg WA ¢F 100 mg, ¢F 0.1 mg W
A 50 mg, ¢F 0.1 mg WA 25 mg, ¢ 0.1 mg WA 10 mg, ¢F 0.1 mg WA 5 mg, ¢F 0.1 mg WA 1 mg, F 1 mg
WA 100 mg, °F 1 mg WA 50 mg, °F 1 mg WA 25 mg, °F 1 mg HA 10 mg, ¢k 1 mg WA 5 mg, °F 5 mg W
2] 100 mg, 2F 5 mg WA 50 mg, °F 5 mg WA 25 mg, °F 5 mg WA 10 mg, 2 10 mg WA 100 mg, °F 10 mg
W] 50 mg, 10 mg WA 25 mg, <F 25 mg WA 100 mg, °F 25 mg WA 50 mg T 2F 50 mg WA 100 mge] &
Fog FojFElity. dF FA A, 47 ¢ AAxAE sEE, g ddeente]=e] 1Y 13] FojFFolrt.

[0353] i FAdlA, AF2H 3=, dAdd ddE=rtol=E, oF 1 mg WA oF 20 mg, oA, °F 1 mg
WAl 9F 10 mg, F 2.5 mg WA 2F 7.5 mg, ¢F 5 mg WA F 15 mg, & £ ¢F 5 mg, 10 mg, 15 mg T+ 20
mge] Folgo s Fojdt, AR FA|d A, dg@Erte]l=% oF 10 ng/kg WA 5 mg/kg, dxAd, ¢F 100 p
g/kg WA °F 2 mg/kg, °F 200 pg/kg WA °F 1 mg/kg, ©F 400 ng/kg WA °F 600 ng/kg, At °F 500 u
g/kge] &0 2 FoHY. dF FAdAA, 7] G A9xd 3E, 474 ddgErlel=e] 19 13 F



[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

S=50l 10-2707505

o] Folt},

[0354] dF FAAA, HHxd s3tE, dxd], ddddErtol=s, Jojx e Fojx ¢F 0.1 mg/1¥, 0.5
mg/1¥, 1.0 mg/1Y¥, 2.5 mg/1¥, 5 mg/1Y, 10 mg/1Y, 25 mg/1Y¥, 50 mg/1¥ X 100 mg/1¥e 1Y ZF Fo
Fgog FojHr}, O—‘jr'- TFA AN, A Erte]l=e] &2 ¢F 25 mg/1doltt. B FAdA, g Ent
oj=¢] &2 °oF 10 mg/1¥eltt.

[0355] AF FA|doA, BAZd FFgE, A sl =rto]l==, F 1 mg, 2.5 mg, 5 mg, 7.5 mg, 10 mg,
15 mgs ZFstal 25 mg VRl gow  FEoHrt. dFE pAAeA, wWIaxd ggtE, oA
gl Erlol=x= oF 1 mg/1¥, 2.5 mg/1¥, 5 mg/1¥, 7.5 mg/1¥, 10 mg/1Y, 15 mg/19& %331 25

A, 2 st 3
o= Toqw%ur T %%1 ﬂﬁﬂogﬂ Foldrt, Dd x4 3 ?;f}%, g Ag), ddezErlol=s gEog  oFs}
=

Ao 3grtse gAY EA shdl, e o2 X s8AY EA st Fo4E 5 dn

[0358] oAzt 57 A4l @ Fof F=2e we} igxd 339 FoAZES o A e o AA AL 5 3
o A8 FAdeA, HExd FES d5o=2 FAHAY EE G SFE0] sty o] g or 3
|7bss HAlls, FAA e gAY EFH Y e g 2AAE JEHEA FoAE 5 Jrh. dF FA A A,
Hazd sgtEe B3R st V] e 24 FAFOE e AMFoR Fod £ uh. oAAIF
Fol AR dEe w4, FAAAY Fa, <S5, I, B0, S 2 g9d), A, Ask, A%, A
3, Av, 2 2 FY AHAZE & F Jdou oo dAHHA Fevh. AR FAdAA, Fo ARE AT,
HIAT, A%, 3, 44 5 v ZA2oAY F8o st dF FAdlA, Wdxd IFES AT Fold
oh. dF FAldelA, HYgxd StES e, A 2 24y 2E A Fo Ay, £ dEAE, AH 2
ey} e dA Fo AYPozA A FoldH

[0359] ¥t &xpe] Aol THHH, A T X5 Fxd A3t 8502 24T F Q. & &9,
Foof e Fo] ME Ee dx BE5E, 49 424, F43e AR5 B oA ar fAEE FTL
2 AN Uy, T Sl A4 o ® dsHglod, AE5E T & Y. adyy, A=, &
Aol AE AS- Fr|Ho A AEE o2 T 9y, A S FU|HoE g XE5E €82
g 2 Q)

C. 9=+ ] & (Lymphodepleting Treatment)

[0360] L5 SHA, AlTE WHS T AX SHAS Fof MAl A e Fo A Ao, s o] &
X304 A85E Fdcte AS FUIE X8 5 b, I FAldelA, HEF A X E = Ao E 2 Xk
zol e ¥xaguze RoE EEgitt, dB FAldeA, dExtad Xae SFuENle FoE xgge ¢

ATt

[0361] dF WA, °ﬂ*77a} (o) &
A Mz oY (ACT)Q 3 2 SN EARR
Z AAE )&%

oA dAdd T %1% Yt (TIL) AE] G558 T A7l e olAek. dt Fx: Dudley et
1., Science, 298, 850-54 (2002); Rosenberg et al., Clin Cancer Res, 17(13):4550-4557 (2011). w}z7}
A2, CARt T AMlxe] Wgoa], dF AFoA= HZFuZd AA, 7 ARk o= Aolgx A &5
thepnl, At aE s o5 e FRAIR N, dulE AMFE BAM 2AME VAT FE; Han et
al. Journal of Hematology & Oncology, 6:47 (2013); Kochenderfer et al., Blood, 119: 2709-2720 (2012);
Kalos et al., Sci Transl Med, 3(95):95ra73 (2011); Clinical Trial Study Record Nos.: NCT02315612;
NCT01822652.

XIFuzd) WS W AP AYAM Y (preconditioning) WA=
ATE. Aol ER 2RI FROENTe] 23S HE3, HXFA
S A= AE XFs, AE A

o = T

[0362] <l Abd A

= % 2 798" F drh. qA7)dd+=
st e LS f18 TILY ZAASE "Ae]lEFRQD A A (cytokine sink)"2hal OLE%

K AX E= dA9A9] o2 AEe o3t TIL JAl; T vASHdA 54 x4

& PN 5 Qi Sht ool b Aatel A9 FaAE
ME, B ME, NK Ax7F IL-2, IL-7 2/EE £ |

ro W
M Lo

=
= ﬂi

)

_70_



[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

S==4l 10-2707505

Muranski &, Nat Clin Pract Oncol. 12 €; 3 (12) : 668-681 (2006)].

[0363] Telmz A% TAGGA, ATH e PFANA ALFRD ARE AASE AL Frhw LI
oAy AN, 7] wHe AL §3F Fol Aol A BZmE awg ANsGE A%
Tk, Ay FANN, BTN AnE SEveh) B/EE Ao FRIsvsd g setaAs
FHATh. A FANA, ALY Fol R/wE PP AR 99 B4 A2 B sPE

[0364] A% FANAA, 7] WHE AL §F Fol Aol Al Ao FRE s, Foeh) Ei
a9 2@ e PEEng A EE BEAWAt e A AdMaY AAE Folss AL £t o
g 5o, AT WA Ei 4 8% FoRRE Aol 2 o W, o 5o 4w 3, 4,5, 6 B 7
A Aol AR AUHY AAE Folwe ek, A FAGNA, BFAL AL §F Fol A7 A o,
% B0l 6,5, 4, 3 2 A oyl Ad ANAY AT Folwr)

[0365] L5 FAdA], ddA= 2F 20 mg/kg WA 100 mg/kg, <lZ1th F 40 mg/kg WA 80 mg/kge] &<
AfelZ 2 ¥~ =2 Abd AUYMPET. A5 SHolA, tidAlE oF 60 mg/kge] Alo|EREATRERZ ALY
Ay, 8 FAdoA, ZRGee Y Fog FAHAY e v3] Fo, Ay Y, 49, ®
= ] 3¥niet FoE 4 . AF FAAOl A, AEFREAGEEE 1 d BE 2Y §9 1Y 13 —Er@%ﬁ}.
[0366] Q% TAlddA, YZpud A7t SRS iehs 49, A S2gehe oF 1 ong/n
W7 100 mg/m’, N7 F 10 mg/m WA 75 mg/m’, 15 mg/m 1A 50 mg/m’, 20 mg/m2 WA 30 mg/m, EE 24

mg/m” WA 26 mg/mh geko g Eolub=th AR Ao UIAAE 25 mg/n'e TErERIS Eoii=t o
g

A, ERONE 99 BHew FolsAY L U, A EE ol 300 ATHE A 2
b oggon Feim 4 Ao A% wAGdA, ERCNE 19 04 5 Y Bk dE Sol 3 Y U

FF W ol

[0367] A% FAlolN, DEFRZ A AolFREsdue W Esvehie] xdw 2o Ade 2He
2T, wekA, old@ AAe] Ege AolFREARVEE AL A3} L dole] 8% EE %o 2
2, 093 FRdee A% 23 2 goe §F Lt Fol 2iER TPW & Atk dF Bof,
B EuolA, dAE AE Fol Ael, 60 mg/ke (-2 g/n)el AllFEEASUE L 3 WA 5§39 25

2
mg/m =TS Fojs=

[0368] <A1l &k 7kA] o] Qo mA, 1xk &3 Folol ShA, Al Al Fol 19 del d9x=d shgt
=3 Aol R avine 8l SRueRl (CV/FLU) 9 HT-ad Abd AYMd shetes, CAR-2d Al 1
A o 2RE Aol 24 dell, dwtHor 7] A Fol A 7 ojujel] Ttk B GE oA A1l Fo

d e Ax FoARRFYH Fd 5, o740 7, 8, 9, 10, 11, 12, 13, 14 E=

Ao, e Helz
1492 233 Fol Folwith, A5 me}, AW, AelFREsvEE Wg2H FFE, odd, oD
wololEe] oz 24 U 279 Fol Fojwreth A AUMY A F, oAAdA A& el 2o
CAR-LE T MES] §FE Folai,

[0369]1 AF FAlelolA, AxE g3 F Hol Abd AGMY AAle Fole A8 ARES AXNANG. o=
So], dR SWollA, Al AYMYPL I §Fo R AFE a5S FHAIIAY, g AxF FEA-2d
A (3 Eo], CAR-ZHE AE, oA CAR-ZE T A¥)9 21%3% SN, AR FAdA, AR A
149 APde AE 5o & Fo4R3 7|3 Fol HATE9 Fo] e 2B AE7M53 AFE Yehlx god
A oA 7E Aokl B AES ST AR Al A, 1 AE FAFTA Q] Azt FrhE

[0370] L& AE7}F Al (A Agho] Fojxy, A8 SdoA 229 A HJoo] HEgd d48 o
o] FAE WY T doe wRlel 93 FAHEG. FrtE g EE ARl A5 5o, onAF i A
Aol A, & Eo] ELISA & FAHAX ASHA 9%, 22 T A T AX =+ o 1Y Axe &
doll it Solx AFS xgetth. 54 FAlddA, 22E AX7F 54 AEXE fysies s82 dE 59

#3 [Kochenderfer et al., J. Immunotherapy, 32(7): 689-702 (2009), & Herman et al. J. Immunologica
U, 285(1)0 25740 (2004) )0l Amw AE=A EA3 22 FAAC wAE el A e A8k
_]

5449 5 Aok, 54 FAAM, Az BESH @4 =3 (D107a, [Ny, IL-2 B INFe} 2 574 Ape]
E Qo wry ml/me BHlE Ao za F4E & vk, 4N SddA, AR FHL FTYE vE EE
F3he] grael e dA Ans Wrigoms ZHFET. AN SwdA, 54 A, Axe A&4 w/EE
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[0372] L5 FA A, A&

[0344]

2]

el
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I

i
o

Jaal

I

Ml ofEke] Ed

=

=

X 78As (TCRs)

EdaAY T A

=i
=

[0373] ¢

[0345]

~H
ik

= olFol

!

A3

s

A

S

T84 (TCR)E FHr

=T AX
“H(population), ¥

(CAR) =
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1. 79t
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[0379] &+ Aol A, CARL TCR-f+AF CARO]aL
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[0353]



[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

A CARZ ARR 4 otk A% FAGGA, TR-FAF CARS) MHC-HEFo] = B3Hlo] Sol=sl Az ael A%
wulsle st olbel AEU A1dd azsh AdHb, A% SdelA W@ W EE HE 2edl(5)S
@ BAE AgH o R 4 F AT, 3 9

[¢)
Fal Mol A
o

=

2, 4 & F4AE BH AIEE ®

)

[0380] CARS E&ste= oA Al Il F8A 2 olHs F&AE A3t AXUYR =YA7IE BHE, &
o] FAEFEYT/N WE W0200014257, W02013126726, W02012/129514, W02014031687, W02013/166321,
W02013/071154,  W02013/123061,  W02016/0046724,  W02016/014789,  W02016/090320,  W02016/094304,
W02017/025038, W02017/173256, R|=ESEAFI/N HE US2002131960, US2013287748, US20130149337, 1| =E3
Nos. 6,451,995, 7,446,190, 8,252,592, 8,339,645, 8,398,282, 7,446,179, 6,410,319, 7,070,995,
7,265,209, 7,354,762, 7,446,191, 8,324,353, 8,479,118, % 9,765,342, ¥ SHEF =Y W5 EP2537416, 2
/%= 4 [Sadelain et al., Cancer Discov., 3(4): 388-398 (2013); Davila et al., PLoS ONE 8(4):
e61338 (2013); Turtle et al., Curr. Opin. Immunol., 24(5): 633-39 (2012); Wu et al., Cancer, 18(2):
160-75 (2012)]e A ¥ o] gty dF SHA, Fd F&A= v=T5S 7,446,190 7A€ vke} 22 CAR
2 TASS EYFTN W0/2014055668 Alell ZlAlE AES Xt CARY e HEd HEE, <4
02014031687, US 8,339,645, US 7,446,179, US 2013/0149337, wW|=E3F| 7,446,190, w|=+E3] 8,389,282,
[Kochenderfer et al., 2013, Nature Reviews Clinical Oncology, 10, 267-276 (2013)]; [Wang et al. J.
Immunother. 35(9): 689-701, (2012)]; ¥ [Brentjens et al., Sci Transl Med. 5(177) (2013)] ¥ o= 3}t
of JWA" CARS EFEc}. w3, 102014031687, US 8,339,645, US 7,446,179, US 2013/0149337, w=E3)
7,446,190, 2 mEES 8,389,282 F%. CARY ZL 7|dgt &A= dvtxow Mz a9 A3 =d2, o
Ad A FApe] dF-E, dvrdor Ao 7hd F4 (V) 99 ZR/%= 7bd A4 (VL) 99, A scky

W gae Taka.

[0381] &% FAllelA, CARS 54 &4 (i v Ei 23
q ur3]

A
o 4F axlel 9t BAFE= 58 AE YA Tl 7 D/rEe o4 9e
(dampening response) & FrEstdle HA ] g, odAdd A3 Ax e v-AZ A F3 oA LddHE
Fddoltt. wEhA, CARS HPH oz 1o AMxe] Fio] shvt oo & A &2, A9 vt oo
H-Z23 @9, TRl Ee dFE, e S o] A kW w=ddl Z/EE A #AE EFett. 45
FAA A, CARS & wAte] qY-A FE e REES deed, dAd ZxedEY A (mAb)e] 7}
HoEd (V) 2 b A (D EFE FaEE gd-2 gl ©A (scFy), v @ =9l 3| (sdAb),
Ad) sdfv, Yx=vit], Vi 2 Vygolth, 45 FAdeA, FA-2F di-e 7184 FAC & 4" A 7}

W qdelg zaka.

iy pal

[0382] CARell x3+¥ 3+ Asgt

juy
H - R84 R
A7k AFSE Fho AFSE L0F FAe ARRS
o

A& @A st

[0383] 574 FANNA, BESol AT B4, A, BEE] (Rsh L& BEFo] e £8AE, A
1FFo] A, tdFHe| Bd-Atx A, A, lopuir], Eduir], R BEghbd, @9 t-schvs, 3 ©

d Eg-scFvsE BT 99 tF5e] dAE 3T + U

[0384] S-Sl A (sdAbs)= A Q] T2 7P A9 A5 e 45 e A 7Pd g9 dF e
A5 Feets A dHolvr. 54 FAldelA, dd-mul A= 17 dd-mHQl Aot

[0385] Al T2 thgst 7ol osf Axd 5 Ao, oAl 29 FAe dwE Fad A8t 3 Ax
3 =5 Azl ok Aito] XFHATE ofof FHAEE AL ofyrh. AF FA AN, FAE AXFHoR-A
bl Rl ol & B0l AAX R EASHA fv wESs xSt W, A felol= FA et e A
B7ol o5 AdE = 2 A ol A A9 e AMES Zde AE, B/EE AJAZ-EAse =48 &
Aol &4 Azt o AAE T fle AEelvh. G5 FANA, 7] A @E-E scFvoltt

[0386] UK FAol A, A Ex= 19 FA-AF WAL dd-AE FA G, A7 dd AE UM gH



[0361]

[0362]

[0363]

[0364]

(scFv) HE= dHopuby E= & =vdl @A) (sdAb)olvh. G4 FrAldel A, A E= -4 a2 Wy o

Fahe v welel Falolnh, AN FAANM, FA wE P AF wHe 4 PEN) 99 2

[0010] A FAldolA, FHL avB6 el (avh6 QQElZ#), B AlE A% 39 (BOMA), B7-H3, B7-H6,
eAtgaaa 9 (CA9, CAIX HE G250o=2% o), ob-33F &9, /33 &9 1B (CTAG, NY-ESO-1 ¥
LAGE-22 % &uA), delold 39 (CEA), AtelEd, AlolEd A2, (-C RE|Z AR = 1 (CCL-1),
(D19, (D20, (D22, (D23, (D24, CD30, CD33, CD38, (D44, CD44v6, CD44v7/8, (D123, CD133, (D138, (D171, =
C2olel AduolE Z2e eIzt 4 (CSPG4), x¥] A7 X & (EGFR), Aw¥ (truncated) 33 A% <
A ghlA (tEGFR), 1113 33 44 A} 584 =Wl (EGFR vm) Mﬁ} gomA 2 (EPG-2), 4] dek
W 40 (EPG-40), ol Z B2, o =Z& =8A A2 (EPHa2), NAEZA $£A, Fc £€4 §AF 5 (FCRL5; Fc 4
| AJEA 5 = FRIBEE & A), ®Hof ofAEZd F&A (8o} AchR) Jab A dd (FBP), At
FEA Uy, FFAbel= (D2, 0-olAE 3} (D2 (0GD2), 7=l 2Alel= 6D3, Bk Ma 100 (gpl00), =&y
ZF-3 (GPC3), G ©wa A=Y 484 5D (GPCR5D), Her2/neu (&4 E]ZA 7)1}olAl erb-B2), Her3 (erb-
B3), Her4 (erb-B4), erbB Tholm|, QIZF MEA&E-S M- 3l (HMW-MAA), BE 4] ®¥ 3, <Ak o
g 3 AL (HLA-AL), 7k wig - 3+ A2 (HLA-A2), IL-22 =84 &3(IL-22Ra), IL-13 $~&A <3} 2
(IL-13Ra2), 7IvtelAl 24 wulQl &4 (kdr), 7} 73, L1 AlxE 32 22 (L1-CAM), L1-CAMe] CE7 ©l
JEZ, FA g2 IE 34 8 FfEa wWe] A (LRRC8A), Lewis Y, ZA=-## 390 (MAGE)-AL, MAGE-A3,
MAGE-A6, MAGE-A10, wiZd®7 (MSLN), c-Met, F o] Afo]EwzZr2ulole]2 (CMV), 741 1 (MUC1), MUC16, W=
g A 2F 2 ¥ D (NKG2D) g7t=, ek A (MART-1), A7 AE F2 B2 (NCAD), FSeHold I, &
Mgl -4 TEE g (PRAME), TEA~HE 584, 94 5 4, Agd E71 AxE g (PSCA),
AGd o] 2 & (PSMY), F&A HEA 7lvkobA]l fAF & 484 1 (ROR1), Awte]¥l, Fge Gehuid
(5T42% 4# % TPBG), FU- %Eﬂ Tt 72 (TAG72), ElZAIUAl #E w1 (TRP1, TYRP1 X+ gp75=
T 483, HEAUA #d 9 2 (TRP2, =33 EEWHEA, =33F del-olameid e DCTEC
I ), & *UMW Z} &4 (VEGFR), g3 AuAdadelx =84 2 (VEGFR2), €8 % 1 (WI-1),

A-5o] e WdA-Ide g, EE% HE Bl A FY, 2/EE POlOEl ds} 2, 2/%=E HIV,
HCV, HBV &+ E} %% Aol 2] Al BAEOIAY olES EFsTt. dF FAldoA FEA o %4
3ty FPERE TA H9E B 14 utA S} 22, B AX AT # L%_ FAE & F AUvk. EF FA
o4, &9 (D20, CD19, CD22, ROR1, CD45, (D21, CD5, (D33, Ig7t¥}, Ig@tl, CD79a, CD79b 5‘3% CD300] 7

v 0]%% RAsin,

ot —{E >

o]

24

r{m
N
%

H

mr
ol
S
O

[0388] A AN, FUS HAA-Fo] e HAA-TEE FolAY ol TG, A FA el A,
bl mpolef s &4l (elZdeh HIV, HCV, HBV, To25-Ele] niolzfx ), Al Fds, R/Ex= 7|85 4

o,

[0389] ¥X FA Aol A, CARS BCMA, <) <17+ BCMAS] Eo] %]
A F A7 -7 BOMA FAE w]Ee &-BOMA FAE FFsh= v Y FEA, 2 oS J)vE 5§
S LEst= AMEe tiste]= oln] AwE vl ). oAW Carpenter et al., Clin Cancer Res., 2013,
19(8):2048-2060, US 9,765,342, WO 2016/090320, W02016090327, W02010104949A2, WO02016/0046724,
W02016/014789, W02016/094304, W02017/025038, = W020171732565 =23+ 4= QIvh. A FAd oA, 3-BCMA
CAR2 WO 2016/090320 H+ 1020160903270 ™ ¥ FAZ5E FdE 7bd 4 (v L/=s 7FE 249 (W)
BAS FHrake, schvel 22, FA-AF EulS gtk AR FAdCA, FU-AT =HelS 7 F 4
(Vi 2 7 A (V) 998 Fhete @34 ddonh. 9B SHoAd, vy 99 SEQ ID NOs: 30, 32, 34,
36, 38, 40, 42, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 181,
183, 185 % 188 = o]i= slitel] AAIE Vy A9 ofuwAl A gl tha] Hol% 90%, 91%, 92%, 93%, 94%, 95%,

96%, 97%, 98% T 99% A E FUALS zt= olu|wal AdolAY EE o3 ¥Isla; W/EE V99 SEQ

21 3F-BCMA CARe|U}. wh-$-2~ &F-<17F BCMA &

2
o

_74_



[0365]

SEES4d 10-2707505
ID NOs: 31, 33, 35, 37, 39, 41, 43, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106,
108, 110, 112, 182, 184, 186 2 189 % o] alitel AAE V, 4 oluiat o) thal] 2ol= 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, Hi= 99% ME FTAHE Zt= obv|AF AEo|AY EE olF XEFHet).
[0390] AF FA|lA, scFvel 22 FA-23F =xR12, SEQ ID NO: 300 #1A1€ Vy 2 SEQ ID NO:31el AlA]
| Vs Eshen. A5 FAA, schvet 2 FU-AF =vQle, SEQ ID NO: 32¢] AlAlE Vy B SEQ 1D
NO:33ol AAE V& Eehdhch, AR FA oA, scFvel e FY-AF =vele, SEQ ID NO: 359l AAlHE Vy
9 SEQ ID NO:350] AAIR V& EFFhch. AR FA oA, scFvel 22 FU-A3 =u<12, SEQ ID NO: 360
AAE Vg 2 SEQ ID NO:37¢l AAJE Vi EFETH, AR Aol A scFvel 22 &9-Ag =Hele, SEQ ID
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87 AAlE Vy B SEQ ID NO: 880l AAlE V& Xttt AF FACA A, schvel 22 dA-Ad =Hde,
SEQ ID NO: 89l #IAlE Vy 2 SEQ ID NO: 90 A|AJE V& Eghshch, AR FA| oA, scFvel 22 -2
Q ID NO: 910 AAJE Vy 2 SEQ ID NO: 920 AAH V& Eg3ch, AR FA| o)A, scFvel

Ze FA-ZAF =0, SEQ ID NO: 93o AATE Vy 2 SEQ ID NO: 940 AAJE V& XEFetry, i Ao
AN, schvel 7 FU-Ag =, SEQ ID NO: 959 AIAIE Vy 2 SEQ 1D NO: 969 #AAlE Vi & EgH3ic,
A5 FA oA, schvel 22 FY-A3 =12, SEQ ID NO: 979 AIAIE Vi 2 SEQ ID NO: 980l AIAIE V.
SEQ ID NO: 99l AIAJ€ Vy B SEQ ID NO:

1000 A VS EZRFee. A Al A, schvel 22 Fd-AF =H9l2, SEQ ID NO: 101l A"V
9 SEQ ID NO: 102el AAE Vs EFsch. A5 FAolA, schvet 22 Fd-A4F =702, SEQ ID NO:
103l AJA1E Vy R SEQ ID NO: 104 AAE V& EFHstet. A7 FA A, scFvel 22 FA-23 =<l
2, SEQ ID NO: 1050 #|A1¥ Vy 2 SEQ ID NO: 1069 A|AJ¥ V& 2gsct. A3 FA o)A, schvel 22 g
SEQ ID NO: 107l AAIE Vy = SEQ ID NO: 106°] #AIAE V& E3ch. A7 Aol A,

schvel 22 &9-23 =HQle, SEQ ID NO: 30¢] A|AE Vy 2 SEQ ID NO: 1080 A€ V& X3k, A5
EQ ID NO: 109l ANA1E Vi 9 SEQ ID NO: 110¢] A

e
=
tlo

S
Egkstn), A5 FAGANA, scFvel 22 dd-Ag =u9le, SEQ ID NO: 111e #AAl® vy 2 SEQ ID NO: 112
of AAE V& Edstch. dF FAClA, schvel #2 FA-AF =H1e, SEQ ID NO: 1810 AlAlE Vy &
SEQ ID NO: 182¢ AAl® V& Fg3beh. AR FAelof A, scFvel 22 &¢-A3 =wele, SEQ ID NO: 1839
AN Vg 2 OSEQ ID NO: 1840l AAIE V& Eedhth, AR FA|dol A, schvel & dd-Ag =rele, SEQ
ID NO: 185l ANAIE Vy 2 SEQ ID NO: 1860 A|A]
Er9le, SEQ ID NO: 187 AIAIE Vy 2 SEQ ID NO: 188 AIAlE V& ¥Ee3hth. A5 FA oA, V; £
Vo Aedk ool vy i Vv, Mgl sl 2ol 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% ©]’Fe ME FLAS YEeRNal, BCOMASl W3t A3S fAste olv|iAt AdSs EEs).
AH- FA oA, Vy FFL V, dGell dia] ofw]m-drkolt. A FA oA, vy GGV, F G
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[0366]

[0367]

[0368]

[0369]

S=50 10-2707505

BA-Zgrolr)y, A8 FAdelM, ZME F L JPH A HA 8] dAAY. AR FA|doA, HAE
SEQ ID NO: 70, 72, 73, 74 XX 1899 A|A|H o] ).

[0391] L& FA A, CARE (D19, oAt 17+ (D199 sl Eo] &l &-(D19 CARC|T}. LX FA|do| A &
A-AF =rde I8 FWolA schv ¥ F A, FUCE3EHE FaHllE vy 2/EE vE Egeh. A5 A
A scFv Z/EE V, =r¢lS FMC63EHE FdlEct. FNC63S dukd o g (D19 of <17k 7€ (D19E w3

3= Nalm-1 2 -16 A|EZo] ths] TAyE v$xr 2RI [o61 IAZ 7971t (Ling, N. R., et al.
(1987). Leucocyte typing III. 302). FMC63 A= z}zF SEQ ID NOS: 44, 450] A|A¥ CDRH1 % H2, 2 SEQ
ID NOS: 46 T3 470 A|AE CDRH3 © SEQ ID NOS: 48] A|AJ® CDRL1 2 SEQ ID NO: 49 = 500 AA|H
CDR L2 %! SEQ ID NO: 51 H+& 520 AlAlE CDR L3 AES 233, FNC63 3A = SEQ ID NO: 539] opw] Ak
AEE xde= S 7 99 (V) 2 SEQ ID NO: 549] oju|:=it IS xdeleE A4 7 99 (V)& ¥
greteh. A5 Aol A, svFviE SEQ ID NO:48¢] CDRL1 A1, SEQ ID NO:49°] CDRL2 A<, 3 SEQ ID NO:51
©] (DRL3 A4S FHfrats 7 244 2/%= SEQ ID NO:44¢] CDRH1 A<, SEQ ID NO:45¢] CDRH2 A4, 2 SEQ
ID NO:46°] CDRH3 M E& st 71 THE& Egert.  dF FA A, scFve SEQ ID NO:53¢l A|A €
FMC639] 713 F4) 999 2 SEQ ID NO:540] AAIE FMC632] 7FH A J9& E3ath, AR FA oA, 7}
W 2 UM AE HA 9s JdAHU. dF FAldelA, ®¥AE SEQ ID NO: 70, 72, 73, 74 EE 189
of A= k. AR FAGA, scFve Teol dhE FAR, Wy, BA4, 2V E XIS 5 A
ool A, sciviz thol s =M=, Vi, 3A, R Wy TFAG. A P, svFvis SEQ 1D NO:69

o ArHE FEHLEel= Y = SEQ ID NO:69l thall Zol% 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, X 99% MY FAAS YEfE Add & Az, AR FA oA,
scFvE SEQ ID NO:550] AAE o}m Ak Ag mi= SEQ ID NO:559 thal] Hol: 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, W 99% ME FLAS Vele HMd9S £33,

o

[0392] L5 FA oA FL-AF =WQde AR FHoA scFv 4 4 A& SI2BCIZFH FdE Wy B/EE
VS ¥k, SJ25C12 <1zt 719 (D192 Ha st Nalm-1 2 -16 Al Eo] tis] 2AYS nf9-2x ReFaYd
IgGl Aot} (Ling, N. R., et al. (1987). Leucocyte typing III. 302). SJ25C1 3FA]= SEQ ID NOS: 59-
619 Z+7F A)A)¥ CDRH1, H2 2 H3, @ SEQ ID NOS: 56-58¢] Z}z} A A|®CDRL1, L2 ¥ L3 Ag& x3sit),
SJ25C1 &A= SEQ ID NO: 62¢] olm|xAl AdS sl 2 7PA 99 (V) 2 SEQ ID NO: 639] ofm] =4t
AEs xggste A4 7HH 99 (W& 2. YR FA SN A, svFve ID NO:562] CDRL1 A€, SEQ ID
NO: 579 CDRL2 MY, 2 SEQ ID NO:582] CDRL3 A dS &-53t= 7bdl A3 2/ SEQ 1D NO:592] CDRH1 A
o SEQ ID NO:60¢] CDRH2 A1, = SEQ ID NO:61¢] CDRH3 AME< Z3st= 71 =4S Z3sich. g3 £4)
dlofl A, scFviz SEQ ID NO:62¢ AJAlE SJ25C1¢] 7MW w4 99 2 SEQ ID NO:63e] AlA]e SJj25C1e] 7bd 7
g 949S zgstt.  dF FAldelA, 7 S 2 b AAE ZAH g3 JdAEY. dF FA A,
FATSEQ ID NO:64o] AAlET., A FAdoA, g9 TAZ, Wy, A, € & X IR FA)
dof A, scFve B9 TA=, Vi, ¥A, s E£33 QR A A, scFvE SEQ ID NO:65¢] A|A]
B oAt A mE SEQ ID NO:659 i3] Aol% 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, T 99% M E FIAHAS YERE MES g3,

ok

*

[0393] &+ FAldel A, &A= T 7PV 9 2 A4 7PA() 93 22, 270 A =]l e o
A& dZsk= sk ol BAES EFehe, scivel 22 -2 ddeln. wEbd, Al dnbdem 270
of A =rdl e g9, dAid vy 2V G9E5S A4 ¥A(E)S e, schvs ¥ tlopuir], 53
AT Gd-Aks A G g2 dd-Aks A dHS 2T FA= dPEHeE Jeel= ¥A, oA,
7ted g/Es 7HEA AEel= BA, dAd =2YAld Alde] FEE JAolg. HA o= =il Ad
H/EE dF 4 Edede] SR ALl vk, dF FACNA, FA= HEAAS FAAE A=, 2l
H/EE FFEMO|ES 22 sidd WVES FUbR 2. A5 Ao, A= sk o) ZEH
S o £33,

[0394] L ZSwolAM, ZEr 2L A" (F/xEx= EFod)o] FTHI HAE 283 o= E)S 4
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, W= 99% Ed}sttl. AKX FLA| A, o5&
= oF 50%, 55%, 60%, 70%, T 75%, =44, A9, 2/Ee EeodS Xt A A, ¥
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[0370]

[0371]

[0372]

[0373]

S=501 10-2707505

AAHo R dHoz FEil, A, E/EE EYdoz oFozt. HAE dubygoz Zo|rt o oF 5 A
oF 50 ofv|xAk, HYPHo=R oF 10 X e ¢F 30, oxd), 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, EE 30 olu|xAto]ar, AR doA] Zo]7b 10 UX] 25 ofu|xAbo|t),
AAHQ HAEL A GGEGS (4GS; SEQ ID NO:19) H: GGGS (3GS; SEQ ID NO:71)9] wrE-x|= ksl G2,
AR 2k el 2, 3, 4, WA 5/ HHAE e HAES T, AAH FAELS SEQ ID NO:72
(GGGGSGGGGSGGGGS), SEQ ID NO:189 (ASGGGGSGGRASGGGGS), SEQ ID NO:73 (GSTSGSGKPGSGEGSTKG) =+ SEQ 1D
NO: 74 (SRGGGGSGGGGSGGGGSLEMA)®ll A|AH M LS ZAY o2 o|Fof AES X TS,

[0395] Ay FAdlollA, oAAY CARZ T2 AZF 589 & dHo} 7L CARY
2He|ME o x% 3

x g3 2
BolZ} 0|8 THE 4 vl A WA 99, AU Ig6d A 9 Ig6l UA
] >~

[0396] ollA]4 so]A, ot 1A 9L =2l 53 &< 7] W= 020140316871 71 A=+
koA ofellA, o] Aelzk 12 A opv|iesl Zojol At of 1 Zojol A, H= 12 ) opv|i=Al o] st
9 olth. A HQ AHo]E Holx oF 10 WA 229 /je] ofual, o 10 WA 200 7He] ofw]mAk, oF
175 7f9] opm|x=Ak, oF 10 W=] 150 7] ofm=Ab, ¢F 10 WA 125 7i9] opv|x=Ak, ¢F 10 WA] 100 7H
w9k 10 WA 75 Afe] obwleAl, oF 10 WA 50 7S] ofwnak, oF 10 WA 40 O] ofm|wk, oF
3
il

10 A 30 7He] ofvaeql, ©F 10 WA] 20 7He] ofv|wAt Hi= oF 10 WA 15 79 opviedts 2t Ass
getar, A7l A" W9 T ol shupe] 24 Abele] dolo] A EFdT. A Al A, Auo]A
gL ofF 12 A olu|xAt = owiwk, oF 119 Jf obuab i I u|gh, i oF 229 Jf olu|mal T
e Zten dF A, Aol Aol 54 o], dixd] AHolx= 100 ofv|ial, o7 Hol=
110, 125, 130, 135, 140, 145, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, = 250 ojw|=4l Zo
gz AdolAoltt. ARl Aol Tghd DA TE, G2 R G3 =rQlel dZH 164 A, EE 63
HQlell AdE Ig6d AAS EeFgeh. AH] Ao M = Tg6d A &5, G2 B G3 =rRlel 2% TG4

A e 3 Zdle AAE 1964 IAE

o r

ki

5!

gholt), oA] Al ~Ho]A = [Hudecek et al. Clin. Cancer
Res., 19:3153 (2013), Hudecek et al. (2015) Cancer Immunol Res. 3(2): 125-135, SAIEF &Y/ HZE
W02014031687, "]=rE3] No. 8,822,647 =+ F/E<Y No. US2014/0271635]0 AHE AES ¥ o]l 3k
AEA] e, A A, Aol HAESEZEY 31X Y, (2 F (3 dY9 Ad A
F FAdeNA, AA], G2 B G3 5 st ol 1g6d e [gh22HY AF e dRTF FEfgtt. A5 o
g, 4, 2 2 3% [gMEHH Falstct. dF SHolA, T4, 2 2 3 F s ol Zlvete|a
[gG4 ¥ [gG225H FHdd MES dfey. A5 doA, 2dHolAe 1gG4/2 71w 314, 1g62/4 G2, %

IgG4 3 99& Fretrt.

[0397] A3 Ao, WEZRER] EWH 99 T 19 Ad¥d 4 e AFols Azt Ig6, A
IgG4 H= IgG1e] Feltk. 47 FA e, ZdolA= ¥ ESKYGPPCPPCP (SEQ ID NO: 1o AAE)E
ZH=th, AR Aol A, 2Fo] = SEQ ID NO: 3o AAlE HDE zheth, AR FAld A, Aol M= SEQ
ID NO: 4el] AAIE AMLS zhet)h., dF FAlddd A, Jdzmd " 2=FojA &= SEQ ID NO: 2940 A Al A Ho] AL
ol ettt AR FAdA, EW 9 T FE Ighe] Zeolth. A FAldelA, o] SEQ 1D
NO: 50l AAlE MLEE zreth, A5 FAldolA, 2so]A &= SEQ ID NO: 1250 AAJE MES ZHe=t),
[0398] A& FAlcol A, Aol ME oG4 R/EE [gG2ZFH AF T A7 fa89 5
ZQlel A sk ool vl ofuiAl EdWolel B, EdAWlE IHT 5
AA(S)S ZE=AU(P)o2 A3tel= Aot} 2

MPL 1gG49] 34 J9 =+ 2 EAF HEe A
& 1gG4 Fc A8 G2 99 =+ HA 177149 N177Q o] = A 1gG4 Fe ALY G2 99 + 91A
1760142 N176Qe} #o], S8]m 43} o] 2 A (glycosylation heterogeneity)S ZHAaA7]7] Y3 o=l (N)
S ZFFEN (Qog x3s= Ao},
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[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

S=54dl 10-2707505

[0399] 1 o] A HQl 2ol L (D8a, (D28, CTLA4, PD-1, ™= FeyRIITaZF-E Fald 34 9
S ZFE. AR FaAldol A, A#|o] A= (D8a, (D28, CILA4, PD-1, S FeyRIITa®l Hhd (truncated) Al
Fo] =9l i A JIE FHEoh. AR FAel A, Adol e duky (D28 A go|rt. AF- A

ool A, & &Elal- e ZEPEtel= B, did, Aozt 2 A 10 ofriAkel B, i dephd =
= gl ofzrd | o Ad 3% deld (AAA) EE RAAA (SEQ ID NO: 180)E 3dfrate A e #HAYL
A 4 Apololl EAste] AFS FAT. X FAl A, 2Fo] = SEQ ID NO: 1140]
AAE MEe zZret. IR ARG, 2dolMiE SEQ ID NO: 1169 AAE DS zter, AR
Aol A, 2#o]x= SEQ ID NOs: 117-1199] AA® M LS ztevh. dF FA o)A, 2#o]x= SEQ 1D
NO: 12001 AAR MLEES zkevh. A5 FA A, 2Ho]A = SEQ ID NO: 1220 AAJE AMEs zhenh. A
TA el A, 2z o] SEQ ID NO: 1240 AAE HLE zk=t).
[0400] & FAlooll A, ~¥o]A= SEQ ID NOS: 1, 3, 4, 5 H=i= 29, 114, 116, 117, 118, 119, 120, 122,

124, = 125 F o]l 3lpol| dld] HojE 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% °©1’d9] A4¥ LS YEE olr|xAt AES 2te

[0401] dntd o2 o] &Y Q2 Z=rd2 st o] e AE W Al2dy 249 AAEE=d, CARS S, o
3HA| < T FEA BIAS Eslo] A5 2/ FA3E wiksln U/Es Ax 39

TA A, HE Euele MY e FAIORNE fFRET. 7] fFRde] HAd A,
ol - T
il

3 58A, (D28, (D3 UAE, (D45, (D4, CD5, CD8, CD8a, CD9, CD16, CD22, (D33, CD37, CD64, CD8O, CD&6,
(D134, CD137, (4-1BB), (D154, CTLA-4, HE+= PD-19] &3}, W} & A AFSZEH fHdE AS5S 233
o (F, Aolx 19 wE J98 xF). e, 45 FAdCdA s Tl T4 Aolth. dF W
A, A e Tl F2 FA 9 2y 2o AfA AE 3, o N

EES 9 ] At 34 ddEEvde 7 oA A" Ao, U

=4
AE =92 oAFel 4g9e SEQ ID NOs: 8, 115, 121,

2dolA g/ vnE Lol (S)d ogith, 1t

123, 178, = 1799 AAE Aol A} wE= o]2 ¥ gsit}

[0403] A= W Al1d® ZdQd Fedle, A 3 F8AE T Ad, FA5 FEAd =34d 4] &
Ag B3 A0 Z/EE IR FEANS 53 A2ES BUSAY ole Hl=d Aol k. AR A4
oA, #HE Y- = ZYFPEE HA, dF 59 dolrt 2 WA 10 7| Alele] oAkl HHAH, o7
=82 B AAE Rt A, A7 SYA-A- o)FAE sk AV EAEH, SEE =W CAR
of AEA Aladd =vd¥e] A4S P43,

[0404] &4, A2 B9, CARS Ity or Hojit e AE W Al2d9d 84 Tt Q4AES ¥93y
IF FA AN A, &A= T-AE A5 R/EE 43 9 Az 545 vi7)sh= TCR (D3 A& 22 TR &
FA o] AE Ul 84, o7 (D3 AEF AFES EFeTE. wEpA], A SUAA, FU-A3 FES S ol
o AE Aagy = ] Aol A, AxE A2dy ZES (D3 45 =<l (D3 AE

Zol A, CAR ®£: T2 7lve F&AE, D3-AEH (D3-7) EE Fe 484 yoF, (D8, (D4, (D25 Ei
(D16 Abole] 7vleh BAE EFt.

[0405] % FAN A, CAR = e 7]vlet #8409 A (ligationol weh, #gAe] AL =gl &
OAE W ATYE Edee wel AE, oA ORE WEE A T AT AFHe olAE s =
s F Aol® B AT w/EE FYRAUL. AF Bol, 9 BHIAE, RS T A
A A §o B mE T-A% B, oAY AolEA mE g <lae] BulE FEth 9% TA
% [eZ]
o

A, Y A AR Ee eAT 24 AE W AJaEE Evdle] dud RE2 24 W

it
P
X
A,
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[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

gastel ALgEEE, aAm 2go] oM % ATde Aushs F9ol aesith. Ay PAdA, AE
W ATEE EeQ EE EeQES T AE F8A (R AEA Ade e, Q% Sudq: Ao
AN G 58 AF thgel 1l FEAt Aol Agekn ATERS AN T-5EA9 Y

e S LR

[0406] 1A TCRe] WAellA, gt Sdsh= dwta oz TRS

TE. wes, dF Aol A, g EAstE 3

Ag 827b TG CARSl EgETh e FACelA, RS TAF ATYS YY) NG 248 XA
r - \é S

b UF SWoA, F7HHQ CRES BAT AXeIA w@HM, 23 e gA4F A0

2% ATBY

[0407] Q% ZRelA, T AE AF B/EE BASE 2 FRel ALA AT9Y Aol gJate] vEE Ao

2 Zl%Eth RS B3 FA-9E4 1 A4F P/EE BYSE AASE AF U4 ATD A28 99,

Edel mE A9), 2 FA-EY PHoR Aol 24 EEE F-4F ATUL AFHE AE (24 A

¥4 A79Y 99, W Ex A9). A U0, ORS 198 A19Y 825 F sht B: 94 R
e

[0408] UH SWolA, CARS TCR EHFgAe A=t 435 Aot dak AxA Aady 99, =rd &
AqGE ZasTh, AFFH Al og ZAgeE dxp AFEA Aad™ g9, Tyl e Age WodsgA g
2A-714F A3} REZ e [TANCE ded Aadd REIE 43 ¢ ok, dak AxE Aady 44

S FFetE ITAMS ¢ 2% TCR AlE}, FeR 7=}, FcR #|E}, CD3 7w, CD3 =E}, (D3 A&, (DS, (D22,
CD79a, CD79b % CD66AZF-E] FlE AES & 4 Jub. 45 FAldolA, CAR W] AEE Aadd BExH(E)S
AEA Aady Twel, 2o dRE | = (D3 Aet=5E #

Ao NTEY G W/EE PRE RRS TFRT. 9F S

W FEAT AU AR P REE £EA.

_i
r_{

[0409] A+ FAellol A, daf Alzd AJdy G942 shte] CAR ol ks whd, 35 84 & UE
TS A8t e F&A, AXd & CARel o) ATHTH. A5 FA N, CARS, FA7E LT Ax

o = U
el A , A3 = A= CAR, ¥ FEAE CARS ¥£33ht) (02014/055668 ).

[0410] €5 SHAAA, MEE sl o] A= = &3 CAR 2/E+= FA= CARS 23, g5 A9
ANA, AlEE A CARS ] X3tel+=d] (iCARs, [Fedorov et al., Sci. Transl. Medicine, 5(215) (2013)]
z), d7d =

gholl <] 3

=4
Ao 5/EE o SolFl A

=2
Lo,
ol
o
a
i)
ok
|
ko
!
(@]
=
=]
o
ko of
I %‘
o &
P A
bl
k)
Mo i
>
U.‘_: g
5
>
RS
O
(o]
P
fr o
X
>
M
)
ok z
=
e A“g
i)
ok L
=
oy |
£ o
Lo fo
o o

[0411] EA FA oA, AE U A998y Tuele (D3 (a7, CD3-AEH) AEX U E=dele] dZA=E (D28
gis 2 A2ey Eeels Fesht, AR EAdelA, 7] AE W Aladd =S (D3 AE AIE W

X

LZrQlel] AdH=

, 7192k CD28 2 (D137 (4-1BB, TNFRSF9) &-x}= ZuQl

(e}
o
ot
o

=

[0412] 45 FA A, CARS AEA FEof st o)de], oA, 7 7] o9, F&x= =nls 2 dak
AZA Az Sgkel. A4 el CARYl= CD3-AlE}, CD28, (D137 (4-1BB), 0X40 (CD134), (D27,
DAP10, DAP12, NKG2D H/H+& 10089 AEY A&, d7d AEzu A2d™ F9(E) B Evd(E)e] 23

ok AR FAel A, ZHE FY FEAE Aol we Hig =Hclg AXEd Al1dE 99 EE L
Aol oA CD28, CD137 (4-1BB), 0X40 (CD134), CD27, DAP10, DAP12, NKG2D R/ ICOSEF-E]S T A3
FeAT AL MEU A2y 49 EE EYdS RS, dF SHdA, T AE F5AS ExE sy

o]/ (D28, (D137 (4-1BB), 0X40 (CD134), (D27, DAP10, DAP12, NKG2D % /X:+ ICOS©|T}.

I

)
o2
12
o
Hd
%t

Boro i

[0413]

[0414] 7-F-o wel, CAR A1, A2 B/E= A3 Alv] CAR= ATk, 45

e

Hell A, AL Al CAR &)
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[0391]

[0392]

[0393]

[0394]

[0395]

S=54dl 10-2707505

ih
>
e
=]
&

4e wEoR AT Aolm; ¥ FHIA, A2-AY RS 1% A1d %
Aoz, dn] (028 Ei (D137 2e st AT FEAZFE ] A ) A7
CARS: o

13 A% SwA, A3 A Hold A4S F8AEY Beo ¥AF

B
to ol 4 moh

B

>

I (O A%
N
o

[¢]
-

ir te o &

% 2

A )

—
(=)
=

A 5
R

FADNA, e B9 SeAL A B A GRE FHohe A 9
gl

M
H o
o

_(‘){_14

rot
Ky

o

0 ro m Jz

2 =
2 e
al
=
=
o
rj(_q -

do A

L o

?Q M

)
=2
ox
N
)
e
=
>
M
1)
o
ki
-3
o
fo
(@)
e
0
Y
i
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(e

LI ]

offt %

e
©
yx
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0
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= fllo
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X

N
2
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oo
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-
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ot
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O
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2
X
ox
N
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ool
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2
A
ME
2L
L
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e
2

o M2 f
=
(2
lo

o o

i
2 i

ot
e
oo
M

b
 off

)
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il

4z

4 =

.
ool HI

2
s
jale
Lo
b Lo
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L oo
)
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e
-z
4
2
2
e
_
é
i
W
2
rJ
2 oo k1
kl
i)
rO
o
Ml oo 2 H

NuA)
)
lo
X
o om

Be Fasted, o

(D28 MxZ ¢ ¥

X
X
=
n
ot

oo
)
s
R
oo
=

o, 18 1o
rJ
u
i
=)
o
S
B
|
=
>
[
i
N
fr
=
)
o
&
e«
s
B

K
g,
r e}
9
dr o
||
s
>
ox
N,

o
—
los]
os]
2

L;:-i%rlrirlzikm&mzﬂ{m
. flo 2
N

[0416] o= 501, & FAldolA, CARE &Al, <& 5, A4 ¢
s =, # CDZSA 11 *%] —Er

@)

]

e}

3]

R

fr

o,

o

N

o OIF
2
ME, 2
o,

__>|“_’,4

1o,

Ni=!

o %

[0417] L FAdA, AxF &4, A& 5 CARY g =vQle 17t (D289 wats =wQl(elAd,
TEPHE No. P01747P10747.1) HE (DSa (FE'HE No. P01732.1) HEE o] wWoldo] Ay o]

o A) SEQ ID NO: 8, 115, 178, W& 1798 AA|EE ofu]wAil A9 W= SEQ ID NO: 8, 115, 178, W& 179
o} Aol 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 9% W L o]
oF 1 o] AY FYAES YEhE ofiAdt DS EFete g E=Wdlolal; A FAAe A=, ]
Az &A1Y HHE-mel g FES SEQ ID NO: 98 AAHE olueat ME T 19 Holk 04 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% W= 1 oAk i oF 1 o]ike] A

A BAHL 2 oblndt HAS TEIG

[0418] 95 FAdolA, Az F&4, dF Eo], (AR AF¥U A2ddy AE(E)L, 27F (D28 whuld 9
AZY A= Alady Wl EE o9 7|54 WolA e dFES Hebedl, ondl Hdd (D289
186-187 $1A]ellA] LL WA GG |3+ ‘% = zOlE}. & 5o, 7] AXEd A1d® =vd2 SEQ ID NO:
10 =5 112 AAHE obv| =it A D NO: 10 TEE 113 #Hol% 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% EEt I ool T o 1 ol HdE HIAE UEE o)y
A LS T 5 o, A5 A, 7] AEW =S 4-1BB (A, EHZE No. Q07011.1)
of MEY FAH A1dd =AQl EE 99 EE o5 71%Zq H o) AFES Fseted, o7
SEQ ID NO: 122 AA|EE ofn|xAF A = SEQ ID NO: 129} Aoig ok 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% = L o] mE ¢k 1 oA Ad UL YEME o
=AF A doltt.

[0419] L5 FAdolA, Axg F&A, Az CARY AXv Al1d CuﬂO 2 IZF (D3 AlE} A= A1
ZHQl = ol9] 7% WHolAE xdstedl, o Q1 (D3 9 o]Ad 3 (FEWE No.: P20963.2)9] 112
| E3] 7,446,190 == W=E3F] 8,911,993 71%% H}% 22 (D3 Ae} Al1dH

wHclolty, o2 Bo], AR FA A, A7) AEW A2EdY Wl w=E= g9ge SEQ ID NO: 13, 14 T
158 AAEHE ofu=AF A W= SEQ ID NO: 13, 14 EE 159 #Hol% 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% L& L oA} EE oF 1 ol MY FYAHE UEhlE ofbnxAt

m&
rlr
w2
&5}
o

A= =]
AL
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[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

S==35| 10-2707505

[0420] ¥F =T, AdolE 22X g6 A FIukS e, oAAY Ig64 T 1gG19] 314 o
Al oA SEQ ID NO: 1 ¥+ SEQ ID NO 262 AAHE @A 28] Ad oMoty g& FAdA, 7] Ig
glZ ol AY o] & Ffeh=dl, dxidl, dao wEk 2 2/EE 3 EHdH A4d IgGd-F X elt). d

=]

B

FA oA, A7l AHolE Ig X, AT, SEQ ID NO: 42 AAE A 2L 2 2 3 T o

AE 1gG4 A olth, dF FAdol A, F7] 2uolA= Ig I, 7] SEQ ID NO: 322 AAlE A=Y 2

H Ig64 Aok, LB FA oA, 7] AdolE FEA-AE TH NG £E= Ve

A HAR SER A ZE Ve 7heAl gAY o] E el Ado]ME SEQ ID NOs: 117-119 F o=

sltoll AAE HEe} 7+ (D8a ¥1X, SEQ ID NO: 1249 AAJE v}9} 72+& FeyRIIIa 314, SEQ ID NO: 1209
A e} & CTLA4 31#], T SEQ ID NO: 122¢] AA|E upe} 78 pD-1 31#|o|t},

o

[0421] o5 Eof, L5 A, CARS A, 7
8 wAe dF-EE ke AdlolA, dd A4 o
o Ig-3A] i 2slolA], (D28—fral wakg Z=wle]
Az Al2Es =HQl 2 D3 AlEt *11% =vlE
A scFv, 23o)A, AW 1g-314] i 2dold F
W Al2ds =r]l, R D3 AE-e Al 2Ew =vdle ESR

_4

o
g
18
B
U
>
LI
e
o
X
5|
=
fr
r_|_4
ol
£
4
bu
)
[}
or my e EO,T: 24t
[P=I )

MU

&2 Lt it

2
ofl
H i,
o
=
=]
rlo
o
=
=]
o,
o &
r !
i)

ot
]
4
o
i
12
-m:
4 0l
2l
2
2
>
>
4
e,
)

[0424] LF FA| oo A, CARS o|& &9, & (D-19 &, oA & @#H, AW scFv, =#H oA,
HAFZEY B dRES gfats 2dolA, dAY dx 99 2d/xE T B2 s o]
AU [g-3A] Tt Zd|o]A & HAAo] A Tﬂra 2uo] A, (D28~ s =vQle]
Ffote IHEe =, 28-FEl MEW AadE =W " D3 AE AlZEH
. A Aol A, CARS &-CD19 &A i ©, oA scFv, 2uolA T A Adie
2dolA, oA [g-3A] - 2dolx] & o] hvt, (D28—fr#f whakE =wQl, 4-1BB-frefl AlxEu A2
THl, 2 (D3 AE-fFA Al2dE TS xSt dF FACGA A, o]zt CAR FAELS 7Y C
SOl T2A B|RFE %] Q4 W/ (EGFR A4S ¢ ¥ st}

F_L,

B FE

O
ot U Mo rlf o &

¢

2
P
ne oo

% M
r

2 Lo

Yok oo 18
ooz -

o O

AR 2]

ke

[0425] L FA|odoll A, CARS = HAA] Hdrs sdAb 2 scFv, 1g-31A] & Z=Fo]As =& YA A
H e svolxet e Ao, (D28 WEHs w=H], (D28 AEW Al1d® =del, B (D3 AEF Al1EH
=g ¥39}sle], a-207F BOMA A9} #e 3-BCMA A T dHS ¥y, AR FA oo, CARS
E oA A E sdAb 2 scFv, 1g-31#] - 2=#o)As e HWAAY AdHE g& AFoAel e ~H 9]
A1, (D28 abs =wel, 4-1BB AlZW Alz2dd =del, 2 (D3 AE Aladd =uds sy, -2zt
BCMA &A19F 22 3-BCMA A Hv @S Egheitt. dF FACoA, o]Hd CAR #HAl=2 o7 CARS
ol T2A BHE 2% 24 U/EE (BGFR ME9S o ¥},

o
{o

2. 712 A7-dA 84 (CAAR)

[0426] L& FA|dNA, AFF &A= 7)ve} A7FA] =84 (CAAR: chimeric autoantibody receptor)©]

o Ay FAld A, CAARS X71akAle] A7), o7l Soldoer AjsAY e olE At dF A

ool A, CAARE W& slE= AE, AW CARRE ZLHIEE 22ZH T AlEE A71aA-wd M Eo] Solygow
ar

AP o Fole © AEE F AT, AY FA WA ATl e ohstet. AR A A,

e
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[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

S=50l 10-2707505

| 2l 2
b A FAAel A, CAAR-TA AEE TR ArEgAE Asta 19 A W A A7 AE EA
e B AEE %43} & ¢ Qa, o] B AEE A8Y MY 9% di-Sol3 gHor TAT F Jut.
AR FA A, CAR-ZE AxE FU-5ol4 7lde}t A7tgA FE&A5 A8t A3-{2 B AlXE 14
sigtozn 27t Ao BdA B AXE a8&402 qAgsta APEAZ|=H AFEE 5 Qo AR T
Aol A, Az FEAF CAR, A v= 53 &9 370 No. 2017/005103591 7A€ defe] Aot
[0427] A5 FAellelA, CAARS A7FEA A3 w=dl, w3k =ddl, B sk o] Axd Ady 99
T 29 (AEE A28y =gl e JYojgtur s or Ag)S £33, 8 Aol A,
I A2dd 99e AU Aads =vels xestth. AR FAldelA, AExd AJadd =l
Aad® 4, T AEelA dx EAs Alads A 9/EsE fi

[0428] L FAdANA, AZFEA AT =S A7k e 79 dHs xS, ArtEkde] AE9e %
Agtd ZA7FA el Fyol @y Uk, & B, ATHEEE, Aol 54 AW AH, d7Add Arive A3,
dAadl AZFGA-uA A7HAS A3 dHE, B AlEY 2 24 AEA ATEAE Q1A witel AE
2 5 Qdr. AR FAAA, A7FHS A3 A4 HAEF (pemphigus vulgaris, PY)& XE3sTE. A4
A7Fed e glamdeol 1 (Dsgl) ® DsgdS E3H3hc}

3. TCR
9 wpelel 2w Arh
AT SgA (IR) E= 1o FU-2F PP dds

T At T
Eoh 2o 23R AZh AFEL A SHAA, TRES AEF TR oA} o] & ZFach,

12
mv)
=
iy
o
ot
ro
o,

)
o
)
[t

[0430] 23 FASA, "T AL FEA" EE RS P 0 D B A

= a = (7
T 7 oy 2§ AFE (B3 TCRa 2 TRBELE &#R), & 059 Fd-AF 73S Fshar, MiC #
o

[0431] 22 AushA &= 3, 8o "IR" b TCR vt opje} 1of Fd-ZAet & ®
a2 Aoz olgfuojof dt}. AN FA A, TR =43 = T

vy & Fefe] TCReIv. A4 FAldel A, TCR2 74 TCR Bt FARE MHC 24}

ot FA-Ad Fiolal, oAdd MHC-Hetol= EgAC] Attt dF 4

KN
=
2
gHe A% mE LA MRS FEY wolele] ARRve
MH Z 2
o]

[
1
b
2
=2
i)
ot
ol

o
N
[

U

ol

i)
ot
fo
N
Ll
oft
ox
ol

o
N
2

[0432] A+ FAlol A, TCRE] 7hH =w|Ql
2) =

2
< Folzl TR 79 FU-Z23 A9 AR e AdHow A5 S

gk (DR dRbdo=s Fx J9 (FR)ol 93 &8s+, o= (DR H]awste] TCR Ak FollA drkd
WAool @ Yehdt) (o2 S9], [Jores et al., Proc. Nat'l Acad. Sci. U.S.A. 87:9138, 1990]; [Chothia et
al., EMBO J. 7:3745, 1988] =, 3%l [Lefranc et al., Dev. Comp. Immunol. 27:55, 2003] #Zx). 4% +
Adel A, COR3e] Y A3 T SolAds AAAE F (RoJAY, e I <14S 98 2/E+x= Hetol=-
MHC E§A9] 7138 fefel= FEI F35 28317] flske] Fo1x0 TCR 7P F 4742 3 7l9] CDR FolA 713
Fastth. 45 AFgelA, &t A& (RIS 54 &9 Hetol=o] N-2d Fi3 4 2483 + vk, dF

=]
H T
Aol A, ek Aol CRIE Hefol=o] (-2t L3k 45 A4F & Arh. A FHIA, DR2E NHC-



[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

S=50dl 10-2707505

7V 3A 719 AY gt
4 9+ (CDR4 T+ HVR4),
At (Kotb (1995) Clinical

Elol= H3bAe] MHC F-#3e A& A8 =& 19 Q1AES
CDRO|T}F. & FA oA, B-dle] 7t 992 F714Q xWo
ol dwtdo=m &g AAe] ofd =3I (superantigen)

Microbiology Reviews, 8:411-426).

CDRell
boat

ar =

£ fe
Uq’

Y of
%

[0433] L5 FAdA, TCRS st 2 Zddl, 2is Tudd 2/ g2 Axd ngs & & 4 dg
(A, [Janeway et al., Immunobiology: The Immune System in Health and Disease, 3rd Ed., Current
Biology Publications, p. 4:33, 1997] Fzx). dX ZwWo|A, T(RY Z+ Al&ES 3Fe] N-wg HAZz2 5
7Ha =dQl, shte] WAFEEY 2 Zd9l, = °§°ﬂ 9 g A g2 Mxd ngdE 7Hd T,
A5 FA A, TCRS Al2EHS viZishs 32 #HE (D3 H3Ae E¥ dwdEs AdA,

r:z -z
o]-m i

[0434] A FA A, TR AHES s ojake] W Z=dQle Eotalt), o5 59, Fox TR A& (A
U, a-d EE posDe] AXS] FEe A vl Agstel 2 el WZRRA-FA Ee T F 9
=4, odAG 7P =™l (AW, Va == VB B4 719 (Kabat) HEjfleo] 7]x3ke] ofvjxil 1 WX
116, [Kabat et al., "Sequences of Proteins of Immunological Interest, US Dept. Health and Human
Services, Public Health Service National Institutes of Health, 1991, 5th ed.]) = & Euﬂ‘ﬂ (01]74511
a-4 BY md9l EE Co, B AP WEel 72kl A2 F 117 UX 259 913

OE]

el i OB, B Ahuel lxste] A2 F 117 U4 205 S1A)elth. o Hol, L2 7] A}é |
o8l AH RS AES] P2 2 o) w-2e] B mvlel % 2 Jje] w-we bW =ne Egehed),
P8 wEel Zh7he (RS FHEeh. T0RS) B Eelole, AZESl 217} ol Fat AL FAsel 1 o)

QAFE He 97 AL FRE Aok, D FAANA, TRS o R B A Fze] F

[0435] 13 AN, TR AH&e g 2ol ek, A FAANA BBE wrde FA5E W
o AR 9ol TR AL AEA weE FRAT. A A, 47] FEE DR (D3 % 1] AH F
& He FHehs IR

3o oE Bash agss AL sgwt,
JA171a (3 A1 3R
H o}, CD3y, CD3&, CD3 ¢ L AME

g st olgel WelRgAl ol RA-A BT REIL Ex T FH.

al

= 1A
945 =

)
@
[~}
&

[04361 A% FAAAA, TRE 2 A9 A& o % B (E= Fao] weh, y % §)9] o Fo|FAo A v
R AAEY 5 vk, Ay FAGNA, RS 0P AF i olF5 AGEe] 5 A4 2 71H
dE Ak (o 2B AR EE Y 35 ARE FRShE olFo

e mz

[0437] % FAGolA, TRE Va, B AFe] A&7 2e FAH TR A%
Sl el A9 A% Y Adol gelsbl I8 v, A FEAo

¥R AAE Q5 WHE F e AT AY PAAIA, TRE AmYAE de e
od 4 dudl, dAr Folx ME b AXE ed b 22vE 2 0R-AwY 9l
A4 W (PCR) FFol ool i MO 94 e TR DN AES ATl oJste] ol

[0438] L& FA A, Az &A= AFF TCR ‘jx]/EE
Shoh. AR AN A, 14
H 285, MEUzE =9ddnt. dF FA A, x4
o, QIZF WP Y A&H EE HA)Z 248 EdsAY ]'—Or ol A *gﬂﬂo}lu} AAd, T¥F &4 (4
A, [Parkhurst et al. (2009) Clin Cancer Res. 15:169-180] % [Cohen et al. (2005) J Immunol.
175:5799-5808] =), AF- FA A, A tj=Edol7t 14 o] gk TR F skt AR&HTh (o
AW}, [Varela—Rohena et al. (2008) Nat Med. 14:1390-1395] 2 [Li (2005) Nat Biotechnol. 23:349-354] %+
Z).

[0439] A5 FA oA, TCRS A=3H4 do=2HH dojAl=d, dd) Ax2FE, ddg T AX (dF &
of, X =4 T AlE), T AE FolBg et = & ISR Sl 7Hsd do28y fofxivt. 45
Ao A, T Axes AA 0 289 AXERYH $£54 5 dok. dF FAddA, TR FHdH o=

TFA| ool A, TCRS Al 3] EX-A3+ (neoepitope-restricted) TCRoIt}. <

(thymically) A&8® TCRo|t}. L5
T-

BoAdelA, TAEE Wk T-AE sholnelmnl EE 22 4tk Q% FAdelA, TR £ 9



[0418]

[0419]

[0420]

[0421]

[0422]

S=S4 10-2707505

[0440] 1% FAllolA, TRe EA Felhelol= G4l w18 HA T AE o Exe] Uld F1 IR el
mefels) sagpdahs Jomie Ads/d i SR TRV AAA. TR eholneldi Pcs, 13
v X el EAlshe AEE wgete] AR E BE T AXRYE Vo R VB A%E
Tgoss 449 F Ak 9% Ao, T AZE F-UE YTT (IHEYE 3F8 5 9. 9F
4, TR eholneleli D4+ Ei D8+ AEZFE ARE 5 Avk. AF AN, RS 14 o

o 4% T AR, F A% IR dolndelsiy FEY 5k A% FAA, RS Aol gl o

O T A, 5 Al 2 TR doluedziel TR F A5 AR FAANA, FH egenerate)
orl AtomRE FEE T AES 2 AEAA AT RI-PROI SItel Va L VB A4

5y 5

SHAT. B FA oA, scTv golBegE FEH AEo %i‘éﬂﬂur oA E
92 VR goluyg 2 RE ofAEY" 4 vt didA 9 AEe ¥
ol  odvk. e, dF FA A, TR FolBE e A X
TCR #=}<] %?ﬂ@o]ﬁr T kst o3 AdE vk, dF SHolA, TR olE 5o a & B
oJste] AXAlE 3}t (directed evolution)e] thileldt)., AX FA|oo A, TCRS] CDR W<
& 2&7]7} WAET. A5 FA Aol A, AEE TR 13H4 Aol s WEgd 4 vk, A5 FAldolA,
o fEtol=o] ik CTL &85 H7tstr] 9k ~agdel oste] Ad8d & .

fo i
2 9

ezl

[>
3
_?LHI}HELOEEH’-I oLoL—Ll

&mzog&mml)m;&_%mim;‘iéééol

oA T A AollA EAstE TR, dAdd A% &4 oste], o4

E
'_|
T A%E (avidity)ol 9fste] Ag= 4 9l

[0441] [0197] €& FA A, TR = 19 FU-AF FE2 HFHAY 24d Aoty 45 FAdolA],
AAE Rsp o] o] g&Ho], 54 MHC-HEtel= H8Ao] g o w2 3PS zZke A e wsd 5
BE Zhe TRE AT, A7 FAldolA, AAlE sk taZdo] WU, ofdd HdAAR] dzA &
I g2Z#o] (Holler et al. (2003) Nat Immunol, 4, 55-62; Holler et al. (2000) Proc Natl Acad Sci U S

A, 97, 5387-92), x| t]~ZEH o] (Li et al. (2005) Nat Biotechnol, 23, 349-54) Hi= T AXE T]~EY
(Chervin et al. (2008) J Immunol Methods, 339, 175-84) <&J&te] @A ¥y, dF FA| oA, q,\é_ﬂﬂ
Aoge A9, A = duds MRS 2 £t wdshs
7A$-ol, okdd TCRS, 1 TCROIA CDRO] &t o]ite] b7 ==

FRPORA AHEE F 9dal, dshe WA AP e BdWolA, oE B0l st %4 Il WiF o =
o

AspEe] SAMelA 7t e,

[0442] &5 FA|ed A, TCRg At AY QA 7= | AR f1%E 24 &
A EO] A Ao = A FA| A, TCR e FU-43 FE&& AA7IE= d
ARE37lo Aget JlEtol=e g 24 EJEels, dE 59 7] JleHE Z o

Ak HE|Ze] EAe] 7|Zste] AA-E & ok, A5 FAdNA, fElolEe dtHoR FESH 3" A
FH dS BEE AEste] geldnt. AR FACeA, MHC S~ [T A7 AAE dS5sE] 93 REEA,
ProPredl (Singh and Raghava (2001) Bioinformatics 17(12):1236-1237), % SYFPEITHI ([Schuler et al.
(2007) Immunoinformatics Methods in Molecular Biology, 409(1): 75-93 2007] #FZ)o] lor} olo A H+=

RAE olUt), dF FEa|o oA, MHC-ATHE o T EXE= HLA-A02010d], o= A ZIFAA2l ek 39-46%91 A

[‘ll’ Eﬁ‘. O>'
N
1y
0,

ﬂ
4
S
o
i/

G mEka] TCR v 71EF MIC-FElol= AF A A3t AHgsh7] 91k MIC g9 Hdst A9
S E.

[0443] AFH oF BdS o]83le] HLA-A0201-2% BEEX 9 T2 gold 94 WY-T2 g oL du A&
FAE A, MIC 2= I A3 gAE AdFsh] Y 28jd 222 ProPredl ([Singh and Raghava,

ProPred: prediction of HLA-DR binding sites. BIOINFORMATICS 17(12):1236-1237 2001]o] Xt} =A% 7]«
=), % SYFPEITHI ([Schuler et al. SYFPEITHI, Database for Searching and T-Cell Epitope Prediction. in
Immunoinformatics Methods in Molecular Biology, vol 409(1): 75-93 2007] FZ)&E & < o} ol kA

H Qe ot}

[0444] A% FAlA, TR E= 19 G A% F2 AF 543} 22 i} olde] S4o] wAn, Ax
FHo= AE A wug w50 Fdvold JuY & Ark. Q¥ FANA, RS AL, vHE,
= mE UE XA U 22 DU 58 T dHerd fud ¢ Ad. TRE AX-A49D A
[e)

2 =
1 Ao, ATHE PH) BAd, TRE AE W o] BER AE-A%

_84_



[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

S=54l 10-2707505

o]t

[0445] AX FA|doll A, TCRS AA TCRo|t}. AF FA|do|A, TC(RS FYP-AF F-Eojul. AR FA oA,
TCRE o]FA] TCR (dTCR)o]th. L¥ FA| oA, TCRS ©U-4] TCR (sc-TCR) FA ool A, dTCR =
= scTCRE WO 03/020763, WO 04/033685, W02011/044186¢ 7] AE vle} 7 FxE 7t

i

[0446] &7 FAldolA, TR wabs Aol F&dhes ADS TFdvh. A5 FAldolA, TR Alxd A4
of F&ate AMEs TRt A5 FAolA, TCRS (D37 7] TR HFAE 4T + Advh. 47 A4
o4, dICR %+ scICRES XEF3F= 99 TRE T Al HH Aol &4 TRE AAdste Al28® =dclel
Ad= vk A FAd A, TR Al FolA T dT,

[0447]1 Q3 FA oA, dTICRE, TR a AL 7FH 49 Ao A= Ao
9] Aol Agats Mg N weke] §8E A1 ZEggol=, @ TR B A 7FH 99 Md
do] TR B A& W 9 AEY Mgl &-&3st= AE9 N =
271 A1 R A2 EeREte]l = o|gst Ajtel o AZAET. Ay ?iﬂoﬂoﬂﬁ, 871
a B TCRel EAsh= o] Wiy-3f olgst Aol ) -

H
()
=
o
>~
>
>
2 e

Al MRS EASA et oA =
st olge] AzElele] £98 4 Yk,

3 2
TFA ol A, TCRS whell A#slr] 918 what

[0448] &5 FAdlA, dICRS, 7} o =™, EW o vl 2 A7 8% o =W C-dde F-2d
A1 olFdAst REZE sk TR o AbE, B 7 B =wel, B¥ B = R A7 =W B =vQle
C-edoll -2k A2 o] FAs}t REZE £3eh= TR B AbEs sk, 47 AL 2 A2 o|gAls} RE=Z=
A g5 2gste] 7] AL olgHAlst RE| O] ofuiatt FY] A2 o] gAEt REJZ] opmwit b g A

&= @dAdste], TR a A& TR B Aes 3 4

i)
-
oo

[0449] AF FA ol A, TCRS scTCReIt}. B4, scTCRS A d3A &ez WHe Ahgste] AgdE 4 )
(& £°], [Soo Hoo, W. F. et al. PNAS (USA) 89, 4759 (1992)1; [Wulfing, C. and Pluckthun, A., J
Mol. Biol. 242, 655 (1994)]1; [Kurucz, I. et al. PNAS (USA) 90 3830 (1993)]; =Al &7 PCT Nos. WO
96/13593, WO 96/18105, W099/60120, W099/18129, WO 03/020763, W02011/044186; % [Schlueter, C. J. et
al. J. Mol. Biol. 256, 859 (1996)] #=x). dH FA oM, scT(RS =¥ H|-H< (non- nalve) o] g3} A}

&3 A3kE $Reke TR AHEEY A4S XA (dF &9, =4 70 PCT WO 03/020763 =), 4
TFA AN, scTCR, 1] C-Eeke] §3 o]Fo] 72l AH7}F AbE AFS &olatA af= H]-o] oﬁ} A%
AekEl TCRo|t} (oﬂé— o], =A &7 PCT WO 99/60120 Fx). AP FACAA, scTC(RE EFO| = %7%%— E
3 TCRB 7HH Zdlel 3f A3dd TCRa 7FA EddS gt (=41 371 PCT No. W099/18129 #=).

[0450] 2% FANNA, scTCRE, TR a AH 7bA Go] ggahs oblwmit Az FY=E Al 4, TR
B A B =) AES) Aol et ofvlnal Adl N wetel $FE TR B A b 4 ADo

g obrledt Ads AR Az B8, D 37 AL B4 ¢ FES YY) Az 2R N e dds)
e E R Ty

L

L)
i
e
k1
=
e

[0451] ¥& FA oA, scTCRS, a A& AlXE
42 FAEE Al 248, 2 B A Axe EW AEe N o
L2 FAHE A2 24, 4, a9 wg A7) A1 849 ¢ 2EE 4] A2
A AEs FH3.

[0452] 1% FAlelolA, scICRE, B AP AES] Bw mujol Qo] N weko] $39 IR B A& 7hd 9
ARE A AL L o A% A B AR N Tl 83 o A b 99 A9 9 s
Aelw FASE Az $4, %, Aad He 4] Al 2A9) C Beg 47 Az Rae) N HEe] Qs 9
A AEg e,

lo458] 2 PAANA, AL % A2 TR ERE AL seTrel YAL TR AR Sl g frAsLa ¢
9 EATIE e Y4T & A A9 AL 5 vk, A PANA, GA ADE o Fo] 4
AlP-E A S e, @7 PE EEeeln e T eluliarel el 8 AR 91 ol AeE 1
Bhulch Q% FAGAA, A7 AL D A2 BAe 159 b 9 Aol aeld AT g8 NFHES 4
% olgrh. webq AR A5, 471 FAE A7) AL wA ¢ wEw YY) Az 2he N wa el Adg



[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

S=54dl 10-2707505

ob¢-2= FEY Aols AU 2 A= shRzbA ol AIRE, scTCRO] 1 %4 ERt=me] A momur 7t
2A e U dAe fu. AR FAldel M 3] "AE 10 WA 45 J) ofriedt, ol 10 WA 30 A
oAl EEE 26 WA 41 ) oWk 7], e 29, 30, 31 HEi= 32 JHE] opm=At, EE 04 I R
obmAts & 4 vk AN AN, 7] WA= A PGGEG-(SGGGG)-P-5 Z=dl, o714 P ZE

A, 6= g4 2 S+ AM™oltt (SEQ ID NO: 16). X FAdelA, 7] HAE A9 GSADDAKKDAAKKDGKS
(SEQ ID NO: 17)& zlE=r}.

[0454] A FA oA, scTCR2 a 9 EW Z=wle] WYIF2EA J99 W75, B HY
HAGZEY oo @rjd AAse FF = 2

(interchain) ©]&3} AES EA51A &+
Fdo B o9 AXY AE U=z st 1*(}
g3t A% F2 B5UL urEEs 4l

o
M
>
I,
o
o,
o
jines
iy
4
%0,
ne
e
T
onl
o
K-
e
r o
S
)
|

)
r o
o,

& FHrehs dICR = sclCRe] A% FAllolA, Wale] olsh AFe A5
)5 del A 19 AFE BYIAE o o1yl 1 Al
de e Aaad.

=
=)
(@)
8
D
o,
!
iz
)
__)i:ﬂ
o
N
Y
|
o,
2

[0458] U¥ FA oA, WMEE= pUC Ale]= (Fermentas Life Sciences), pBluescript Al#]Z (Stratagene, W]
= Ay FEU ol g5 oF AA), pET Alg]= (Novagen, W=+ YAZAF wjt]s 24)), pGEX Al8]= (Pharmacia
Biotech, 2=¢dl &2te} &A1), =+ pEX Al@]= (Clontech, 7= AT Yol ZRAE 440)9 #HEHA 5= gl
o}, AR Ao, degeutx] WE | AW AGI0, AGT11, AZapll (Stratagene), AEMBL4, % ANM1149
7b ek ARRE g gk AR FA A, AE Ed 9ErE AEE ¢ glew, o] pBI01, pBI101.2,
pBI101.3, pBI121 %! pBIN19 (Clontech)E XEFHetth. AR FA|ollA, T& 3 #E = pEUK-Cl, pMAM 2
pMAMneo (Clontech)& 23Fghch. AN F-Adoll A, vpolef HE | oAd) #EZntole]x HE7F ARG

[0459] 47 FAAo A, A7 Hd WEl= EF AT DNA 7S AREete] Az o k. dF FA A
A, WE =, 9E 7 DNA- 5 RNA-7IREQIAIS ndslte], At 49, 97t 29" $59 #3

e glol, TF, A8 EE FE) B4 Z
ATk dF FAl A, #WE= TR = -2
ZY 2ol Ao A% JhsaA AdE Hdd ZRREE FFE F %11:}. °E1$ Aol A, ZZHE
Hl-Hlo]g] A R RE] K Hlo|g]x ZERE] ) AW Alo]EwWZZulolg]A (CMV) ZTREEH,

RSV Z2WE, 2 FU Z7AE blojgxe 71 wd u A

2RE7 w3 ayEn).

(e
d
i)
oV
-
i
I
2
ol <L
N
(e
[Kl

il

[0460] ¢ Aol A, TR 12tz HMEHE WA flall, AHES 548 TRE 2dsh= T Alx
Eoi‘ﬂ 1 e & DNAZFEH o 2 B AFES PR SFsto] &d dAEo] 223, 45 FAldddA, a

2 B AES LT HE e 2293, 45 FAldCA, o 2 B ARES Adold UMY Wz SRddr.
A Al A, BAEE o B B AFES HERHle|HZ, o dEmtolefs WY w SotET

1~ ol-)lv

4. 9=-F A3 (Multi-targeting)

[0461] Q% FAldlelA, A % gye thE-mAs A% mgetn, oA AE gol 2 F olge] f4
Hom zAH FgAe WAORA, 27 SAAY Fold FUL XS, B4 42e gold ALY A



[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

S=S0 10-2707505

ads 245 ¥}, old tF-®A4st HEFe dE B9 A4 53 &9 T/ WO 2014055668 Al (A3}
9 FEAS CARG] 23S 7IAlsk=dl, ol od& B9, X-34, oAxid Hd AE A MEHeR EAs
T 2 7HA Aeldt s }{ﬁgi sxlﬂi Aad A % 2w e

A et o]l EA4F) #
A=)

25 714 1

= shube] el Aestar, oAl CARS AR Axu ARH7IE 9A &= AFoARt 2

Agtal= Ao MAE o] Q).

[0462] o2 5o, 4B FA oA, AEE dubgoz A1 A oate] A== ), oAt A1 FY
of Sol4 Agrl, 7] Axe g &3t Aads 52 F e FAdeR 249 Al Y =84 (o
A CAR E= TR)= 2dshs 848 Edd. I FAldelA, Axs dubqoz A2 FEAdd ofsto]
AAE = A2 ol Sold A, W9 Az ddd g Aads F=8 F de, Fd4es =244
A2 FY FEA (W CAR B TCR), dlid) 7|zl gext= 828 o . dF FAldelA, &
7] AL @Y R A2 LS Fdsit. A5 FA A, 7] Al e 2 A2 e dolsit

[0463] 4 + ‘ﬂoﬂoﬂﬁ, A7) A1 R/ e A129) %dedzi z224E ) S8 (E B, (AR T TCR)&
Aol EAs ol = AM-FrAF REIZE 38l
AEU Al 3 Ef}f}f&t} SR %’-zlcﬂoﬂﬁ, A1 ?%iﬂoﬂ o8 frE A=

Al o] W 2 S0 JHAL, AW ITAM QAkeF 2/®= ITAM-"i 7 AlzL
g AaAel =9 A, el 8 EHAN BEAEY FHAHY (97
o, (D4 Ei= (D8 &), st ool AP Axke] gAdsh, o7 NF-xkB H/Ew AP-1, 9/E= o) Ale]E

L
e g AAEY FAA BH, T4, /EE AT FE7} Dol

=
=
=
t
flr
=l

REELE- S WE L)

o
2
N

ot

[

o

oft

ox

4

~

t

s

il

[0464] L5 Ao A, 7] A1 Z/E= A2 =83 (D28, (D137 (4-1BB), 0X40 H/Ef= 100S$F e ¥
A A AXW Al2Ey TWels T3, A5 pFAldeA, AV Al 2 A2 F£EAs Aold FE
A= FEAL] AEU Ald® =dRlE xS, sfue] FAA A, 7] Al FEAIE (D28 FE A AL
gdey 99s shfeta, A2 84 4-1BB A5 A29¥ IS R, B 1 A% wpgiriHo|t).

[0465] A FAoA, Al L/EE A2 F&AT I[TAN =5 ITA-FAF ZHEZE ste AlEd Al1ds
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[0482] A% FAllolA, AEE MEF, o Sol, T MEFNA fFel@th. Q¥ FAdA, AxE o Fu
5 % 5

=
A (xenogeneic) &w4, A vk, HE, W=t FFF B AHAZFE F

[0483] A FANNA, AT WelE sht olgel Ax R/wE w-As SN AL B @
AR AN, AEE, AW AX e ARS AA, ke YRS H, 54 Aok 0y
S AR Aistel, st oldel Alokel EA) selA A, 9 el R/mE g,
AZE St oldel SA4el Fzatel, dlAd WE, B 4Q, 27, 044 L/EE 54 4
7 z3ke] eHt,

A9 £ AAORYHI AZE, AT AEAYE TS AAT YAl
Sol +EA, 5:;3, QN ZvelN, PRTE ek, A T Ax, daT, g7, B

SRS Sy, HAT 9 daw ol99)

[0485] UF FAldolA, AAZREH FHE A X, oF 5o, F&H3e 7 dAE A8 9% 23
< AAs I AET AFd T wX ol AEE A7V f8t] FAlET. A5 FACA, AlEE QA &
F 495 PB)Z FAHT, Q% AN, A §4e BH Q/EE UG L/EE o] EE BE
27F Fols Ao, AR FHoA, FAH dAE ARANY A He| wEt wxlby "R 2F (flow-
through)" 94l &g]7] (AW, Cobe 2991 AE ZREAXA, Baxter)oll &Jdte] Faslct, AR =mHo A, F4)
dAE AxzALY A whg A f-F A (TRl o3 FiEth. dy FAddA, AEE A & thkst
AR AFA dFH, dE B, Catt/Mgtt 781 PBSol Al@g=Ert. 54 FA oA, B Mx HEo] &
2 AAEL Ax= G wAe 2 AdEE.

[0486] A¥- FAol A, 7] WS WE-7bk Alx Eo UHS ¥x3st=d, dAY 872 S9AA
Percoll ®+¥ Ficoll 7S Eaf 94 Ha goan Tx JAHogHE WMYPLE A% Ao},

[0487] Q3 AN, 7] el e AZAA st oldel B BAE WA B EAd s)xse] o
g 7K AE f32 RS A mFSHed, dad 54 B g9 oA, o N
W owhA ittt Ay FAGNA, olet vhA AxF elel FAY ¥ PHol AgE 5 vk,
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AN FA oA, Y] el HAstE- EE WYHstE- vk 2ol dE B, A SWddA, 7] g
= AEZO sl o] WA, A ME W uhAel g Hd e Iy FFEel] V2 Ax 9 AE Joe
HEE xgelsd, ol dAd 1Ed Bl Soldom Ash: A T A% EUge] wieF, dqt
Hog 1 o] A A Y] A e A3 FEVS At &S 183 AXEERSFEH AV &84 Ee
Agt JEV] Agtd Az Helo] 93t}
[0488] ol=ldt & ©Al= A A F/Ees 54 Adud V2 5 e, 4 AEdA s Aok Ajtd
AZE F7F AHES Ykl BaEy, S4 AdedMs 47 & = 2% dEYC AFsiA e AEEo]
HARET A5 oAlel oA, F 28 FF AMES 98 BRiEd. dF WA, 54 dEe o)F o
oA ME FIFS EBoldoz AHst= oudt AL o]§ VA Ze Aol 53 f&F 4 i,
a2A, gskeE Juk olefe] Al o8] HdE miA 71zt vt Mg & S E.
[0489] ®El+=, 54 vHAE ddseE B AX Jd e AZES 1000 5F T AASE 232 yepd
o= fitk. & 59, vAE Ldse AEY 22 54 F39 Axd g g Y e w5 1Ee
Ao 4 e MEES I7ME RS DAY, 1 A E BdER] g AXvE 18 gle A9E yehd
o+ . AR, mAE BEEe Y 22 53§39 AXed U 54 A", AA E=e 34
(depletion)& 128k Alxe] & HE WMEES AAA7E AS TehARE, 283 BE AEE s AAS
v 2745 vl 8+ glo
[0490] UF- drfellA], st QARFE ¢ Eve SAHoR Hdgg EFo] tE g dAR so7te o
F AL B dAZ LYY, g2 By dAs gAY F&Eee A £E A Adgolth. I dAd)
A, g B8 gl oddg 34 A9S flste] 2AstE miAo 77 SolHl Ea e A Ee A 3
EYET AXE mjIgozd vy nAE dEee AEE A0 XA £ A, uvA R, okt
AZ FEolx FdeE 55 e &4 = 4% JEUS AEE sjdgdozn tgeo AE f3o] SAl
/Ko o

[0491] o & o], 45 =HAA, EH ARG T AE, dAY st olAe 4 ml#, dE 59, CD28+,
CD62L", CCR7', CD27°, D127, CDA', CD8', CD45RA", /W= (D45R0 T A|Eel| thale] A wi o2 o
Fo 7 Wwgsl= AXEVF G e SA A 7)Y o) Eajdct.
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o3} Ok ] T i

E Avkel Ol Mol ol ST, AR FROlA, FH EE o AEe 747 FgHoR T oA
How At AE AdA BALAY (1) = AqFoR o e FEow wEHE (WA ) sy
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[0494] LdX FA| oA, T AEE= v
s = w75 4 A o
D4+ Ay L D8+ M EE=A T A EES
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T Atk dF FANA, F5F 719 T AE (Twol dd 552 255 7717 st F35H =,
o Fol ool A7z AL, S D/Ee S A7) skl FEEa, o= 4 S
g AME AN %5 e (robust) ZHe]tl. [Terakura et al. Blood.1:72-82 (2012)]; [Wang et al. J
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Aefo] o]Fozl Fojrl, AF FHoA o]t ML FAld FAFHL TE SHAME o FAZE T34
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[0511] 4% SwelA] CliniMACS Al~®E Hef, vy Ao FFEs -4 A A4S AT
o AR FARNA, A AR AEE BAT T, AxE AF e AAR] dAske] FAEG. 2 F,
AE FH) We FH AEC ddud, ol AUz vy i w9 A 5wy dddn. FE AEE
vl 2HE Wd FHER olfolxud], odd x-dd 3 2] Adela, dsgomwt A, &
TRIWE ALy Azl Agom AE AES £ Aud HeAd. w48 AxE 43 Wl By
ok, mAEA G AlEs Ayl A lel el AR, AR Aol A, el Z1AE Wt
A AHge] 91F AE Aee gAEA G ddel BasA G 48 FAdeA, 2 2ol 7
st FA AREE] A A Jde BAE Aol midth, AR FAA, 2 2ol A gt
A AES] sk AZ Qe AVl AA ¥ Aoy gelEol AL 5 W o] S

[0512] B4 FAdolA, 28 Z/wE 2 A= CliniMACS Prodigy A28 (Miltenyi Biotec)S Ap&3}]
e E T, CliniMACS Prodigy Al2=gle Al Relo] o3t Ao g3t A2 9 R25E /s sk AZ A
gAE 2t 9t CliniNACS Prodigy Al E3F ol A2 A= AAH S5 £H8t] H#9 A
X FE3 TEds d4ste *RE g 2 oA 12 AZESAE X8 & Urt. o E 59, ¥x
g Ay wgy g9 g Foz F EEldck. CliniMACS Prodigy AlElS 3} g2 F2,
ol ] ¥

A
- l o fLN
S 29 % A A g ge AE MY TRE2e fasks B AL NG NS T3 5 A



[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

S=54l 10-2707505

YEE g7 AA DL A BE3:S 7sA s MEE T dvA S AMEste] EUHPEE 5 Q. dE
[Klebanoff et al. (2012) J Immunother. 35(9): 651-660], [Terakuraet al. (2012) Blood.1:72-82],
2 [Wang et al. (2012) J Immunother.35(9):689-701] F=%.

[0513] LF FA o)A, & Ao MASE AT JdS §5 AL ASFHES 53 4 2 5F (&=
A a, o714 vr AlE B vk e GAE AEE A 2E"oR $ubEn, AR Ao, 2
oA ZAEE AE Hae B35 2AY FACS)-E7E B3 38 2 55 (= 34", 54 A ool
A, B wHA VEEE AE AW FACS-7IW HE A2 23" mlola R AY7IAl Al2=vl (MEMS) FH <
Abgo] o 7 2 B (EE 3" (dE S0, W0 2010/033140, [Cho et al. Lab Chip 10, 1567-1573

(2010)1; 2 [Godin et al. J Biophoton. 1(5):355-376 (2008)] #%). ¥ A$ RFoA, AlxE b5 vA
2 34" 5 A, ol & 7ud TAXE AR AESE dee® gy d 5 dA gt

[0514] &7 FAldelA, A e A% FEY= 4 B/Ee o4 A9S 93 £2E &olal sl fds,
st ol el AE T e viAR FAEY. dF 5o, Eele dFor A" At Ajel 72 9l
v AN Aol A, st ool Al FH mhrle] HolAQl A e v Ad REUVS Al 7] xsk= Al
xo] el 9 f-AE 24 A" Z%%M, —1?—%4 =AY (FACS)S Ejtels Fd-2438 Ax E77]
(FACS) 2 /5= MEMS FHell oste] Fajtt. o]z W2 v vl 7]xske] Sl ¥ B S AdEs
7VeA gk

[0515] ¥ A

ool e gy 1/%= 2] ol Ty FolE, AXE 54 o
o dE BESE & ]% EAFT. AR FAdelA, sd B o $55= dls Sl Alx dd el
H B o Arms dEgE AARG. dF A, Axs dE 501, €4 2 davs AXEY] A
FA A ﬂr of ¥E Sl dEEn. A% SHelA, oo v sAd T2 &4 2 A HIE AR
2o v @ oellrl= 20% DMSO R 8% 17 @ AWl (HSA)& sk PBS B thE Ade AX 2 W
A= *}%5‘}E As XFFG. 2 5, oA A 2] = o], DMSOSF HSAS] #HF F&=7b Zh2h 10%<} 4%7F

. 111 &
HEE s, 7 35, A¥E gdukrgo HER 80 T2 A A dx A B¥ae 571 2

of A€t

[0516] & FAddA, AEE FHA 224 Aol E= o]e} #dste] vk B/ wident. vk dAl= wf
&, Mg, A5, @43 g/Es FAS 2T S oo Y 2/EE 242, WgE EE v AlELe]
ik &1, dd 9, A, 4, Ay, FH, FE OAE, 8E vpold, ik o4, W m= V]EF 2H oY
oA FHE 4 Ut AR FAlAA, 2AAE EE AEE AT 2 Ex A AAY EAE wgET
olgd U AXE Ao FFH, F4, A3 F/EE AES s, FY =EFS msta, /X 94
o Az S FEAY =Y fsk fdA 23S 96 AXE THEES AAEE AES e
[0517] 771 2312 st ode] 54 wiAl, &%, kA %, olibstera sk, AIZE, AlAl, oAhd dFAl,
oful ik, A, o] H/HE AF IR, oA Ale|EFS, AR, I, A I}EY, §F A,
ANzt &3 FEA, 2 AEE @43 A7IEE aobe Q1o vE AAE EFS

[0518] ¥ FAdA, A= 24 Tx AAE TR EA AZH Aa2dd =des SASAZ = e
sl o] Ae] oA, dE Eo] Bt=E X, A5 FwoA, ] kAl T Al TCR/CD3 AlEW Al
g8 AMxaAe|=E AFIAY MAAZILE. o3k AlAl= TCRe Sold At 22 A, AAW F-(D3E £
&g = k. AR FA AN, A5 20 FeAT FEAE AST F AT S o) A, odE £
Y=g EFeh, oo d-CD28eltt. AR FAA oA, ol gk AA| Bl/HEe t=s A A A AR}
g 5 e, oA v=ela g/EE sl o] o] Ale|EFRRIe] AZE 4 vk, e weh, v T2 W
2 #-(D3 H/HE= 3CD28 FAE v wiA (Oﬂ% Eol, Aojkx °F 0.5 ng/mle] X&) H7lets dAlE
H Zge 5 . A5 FAAe A, A= AA= [L-156 B/%E%= [L-78 XFstt. dF SHolA, IL-2
EEE Hol® ¢F 10 f4l/mLoltt.

[0519] ¥ SHolA, ¥]dS Riddell et al.9 v= 53 6,040,177, [Klebanoff et al. J Immunother.
35(9): 651-660 (2012)], I[Terakuraet al. (2012) Blood.1:72-82], % /X+= [Wang et al. J Immunother.
35(9):689-701 (2012)]°l 7119 AET 2 7Hol wpet FqPHct.

[0520] L& FAdolA, T-HME=, BG-MNA Z2dE Y

, Az, dzg) v-23 dx g 99 Ax
(PRBMC)Z H7}abar (AT 284 Azpzol AlE Aure =A% Hx

AgelAel 2 T o] vhaje] of 5,
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[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

S=54dl 10-2707505

& wergro A (elin), T tAEe] 7}
Aol A, ul-2 W AEE ul-zAbE PRIC VY MEE

2 s = , 2 =
AT g oQdn AR FAelA, PBMC“ AE LS A8 98 oF 3000 WA 3600 rad Wele] Fvbde
BT A5 S, v A T A e H7kehr] Aol v wiAel Hrhe.

_L_4

[0521] d&F FAdoNA, A= 22 QI T HX ] Ao Aghst 2%, o & £ Aol oF 25T, ANHA
o2 Hoj% 04 3oc, dubA o R 37C Hi of 37CE AT dool met, Wi IY AlZEA v
T4 AE (LCL)E A7 }6}{— Ae ¥ g = Aot LLS oF 6000 A 10,000 rad BH
vy AZE WL v AE o) 27 T "JZ39 8j7F Hoj=

o _1),
%0,
O
e,
41:
e

E
S
X
ﬁ
—

Eo|& T A, oA 3dY-Eo]d (D4+ T/ (D8+ T ATEE AL o]
%ﬁ‘—l‘L% X}%-@‘giyﬂ '}l::T ‘__Tj[-. cﬂ% _‘é_ , ]_ ]EUﬂQEB}O]Eﬁ/\ fso]"%]_oﬂ EH
o 7ty AARFEE T AXEE oty U dgor 0

[0523] 2% FAANA, A, e, T Aﬂi% AxF F8AE HAAS] A3 fAA 2AEG, A 74
ool A, oleld 2Ae AxF FEALT APsHE B AT w=Qdond SRR, B AT FEAR
QAmYshe W B D ol @ Y4 ﬂ-/st_% Wi BAE GRS WE EE AAEE ATEY

[0524] B9ol weh, A=F F841, ), e F9 £8A (CRE A=PsHE 9 ADe, Aad 9
HolEg Amgsts Ad A9S FRAT. A% SHelA, A1d Ade A9 Efeelszre fdd
ATY Weelsg gmgd & ek, E oE SN, A1d Ade oFe] Ei -3 ATY Hetels
g Amgd & Aok, AF FANM, A1d et s ke BMAEyE Fedth 9% ol A1d
Hetol =i (D8a, (83, M= [gGR¥E faldth, A7d Hefel=e] dlzi=, @A), SBQ 1D No:21e] A%
(D33 Al1d FEjol=, SEQ ID NO:75¢ Al CD8a Al1d FEfe]=, H& SEQ ID NO:760 AAJE Alz1d 3]

3 et

=
Hol= i oo WYHE WelAE T 4 glort ool @A
g

[0525] &% FAldelA, AxFF FE&AE QI = it Bl AT 7849 BdS Aojsies 254
o7 dAd" Holk e ZRRHE {3ttt A A, ik Bale AR FEA9 2ES Ao
= Aedoz A4dH" 2/, 3 T 1 ol TRREE TR AdF FAldolA, A Exl= HHso)
W o2ear HAF #2b7F DNA- B RNA-7I9RRIAIE arelste], At @27 =se S5 K@ (dxid, Alt, 2
T, 2w e FE)o SolAQl, A B W A B T FEd 22 2E AEs 3R ¢ Ak AN
TFAA A, A B dAY Z2RE, A3, JER, Zdlotdlda Al1d, Kozak AAAMA MY, 2~
Eetolz AH e Fofret 22 2E/AY] 84E T 5 ArE. AR FACA, g EAE St o
el B HAQL EERElel5(8) R/ExE Az FEAE dmdshs FRUne= Ade Aedern dd
HuHd ZERHE 7T ¢ vk, 93 FA oA, TEFEE RNA pol I, pol 1T % pol 111 ZEXH
ZRE Mo, 97 A Yo, TEREE RNA ZaudkA] [T (oA, CMV, SV40 %7] 99 &= ojhx
Hlolgla Fo 57 L2 wE)d o) AXFTt, £ T2 FA|dolA, T2REE RNA S A 111 (A,

Up = H1 ZEEED] ofsf 1drt. dF FAlefolr, ZRRE= vl-nlojg|s LRRE Hi= whogs X
ZRE, JdA49 AEHZZalelel A (CMV) ZERE, SV40 ZRRE, RSV Z2REH, 2 Fo F7] AE wpolg s
o] el WHEA) (long-terminal repeat)olA] W= TZEHY & k. & FA 9 ZZREHELE udE

/~ oh;}

[0526] A& Ao, ZTEFEHE A2 (constitutive) TRERE ALY o]2 ET3TH oA|H A7 =
ERHZ = AU, ARt oyl 40 F7] ZEEE (SV40), AEWZZulo]lys F74AQ-Z7] TRZRH
(CMV), <1zt fri7el ¢ ==RE (UBC), Uz 4% 02} la ZERE (EFla), a9 TA2ZZHAYE 7]
volAl 1 Z2ZRE (PGK), ® MV 27| A3} AZHE X7 p-d¢d T2 RE (CAG e E T U 9
TA A, A ZEREE Y Ee WEd ZEEHO]D}. AR A o A, BHe 534 5%
Hlol g~ Qld Aol of&] WEHE MoMuLV LTRS] U3 S dfste §4 ZEZREQ MND Z2ZREo| ALY Ei= o]
= }.@'3}3} (Challita et al. (1995) J. Virol. 69(2):748-755 #=x). X FA|doA, T2REH= ZZ4-5
ol4 ZEFEo|t}, T ThE FA| oA, TEREHE vlole]s IR REo|t E TE FA|ddA, TERHE

-Hlole] 2~ TR FEo|T},
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[0508]

[0509]

[0510]

[0511]

[0512]

[0527] &= o} & FAldolA, TeREHE 2dd T2XH (JAd, F24 =
EREE f24 TR RE| ALY} EE 99X (repressible) TEZXE|0 o
HHole Mg, HEZAI|EH 2y oly MY, A=gEx 2uFolH A4E
& X2F3AY, B ole] fAMAOIAY = Lac BZHA EE HEZRALO]
of 93] AFEAL AAE 5 k. dF 3

p

¥

[0528] & FA| o)A, AZF 84, oA, CAR & T2 39 FLAS AFYsE A Bx1=, nbA
2 d3YstE A ADS o 2EEAY D/EE (AR BE U2 39 FEAE HEsE AXE A, oA
AtE EGFR (tEGFR)9F 22, AE 3W 849 dud HA 59 $8A8 Ydslns AXE 24 £+ g
ALReeE AS Felst=d ol 8d = de, AX E4 v 28 o AY e v (surrogate marker)E <l
FPstes A AEE o gt A5 FAAelA, skt o] wiA(E) S FEEY A, diE whA Y/
T Y nlAolt.

[0529] 4 FAANA, piA= FHAEY vA T dig v, FHEY vA E= g viAE itk &
Zb, A7, AZRE FE&AE ATPE AN BAVE EdE AExE AEsked ol 8d ¢ drk. 4R FA
dol A, AL vAE AE AFGS 7M7) AY ol T 4 9 2o

\oh. A FAdel M, e v A
. A A, olR B v
¥ oagd weejdoeltt. 54 FAldelA, W v AE2T #8AE
9 A5 A, Az FE&AE dAPshs it D
How Fod, virE dadss it Ad B A7-dd el

A, ol T2A, P2A, E2A HE& F2A0] 2540
o} #ste] o] gHo] Hxe] HE e AES 3§

aL
F4e Ad e A9 24 FEs

o
Jaks B9 A4 B o

o R

oo U |1 & o
. m&rl?ji

o

iz

oy do

N

N

)

)
=)
N
rlr
>
Hel
=]
4,
1
A
o,
uy
o,
i
o
)
oy
)
oft
-
o,
it
o
2
=
N
ofr
ox
o,

N
<

& K
2
=
>
H
i

)
H
ins
(<0
o
B
ins

o M
ke
oot
ok
al ol
30, i,
£

2 AN o9 e 1R

fuj
i
et =
(@)
4>
—
fass :
IS
R
i
% )
o
L
o > i
2 o
X,

) = AyA-SolA el (PSVA) H= o] MdE 9
R Aol oJa) oA ¥E oI EZX w:  tEGFR AAE 2 day
Ad T A o3 2AE MEE FA EE AU H/EE d3dd ¢ dwAdS wddte AXE
AA e skt ol8rkse A% BAE I F k. =535 No. 8,802,374 % Liu et al., Nature
Biotech. 2016 April; 34(4): 430-434) Fx. A4 SHolA, miz, oA tig] vhr#]= (D34, NGFR, (D19 ==
= Avke D19, oA, Hwkd v]-Azk (D19, & %I A AR 83 (AW, (EGFR)S] AF T A
(A, ddd Fe)E xgadvt. dF FA A, vAE 54 FF il (GFP), T4F 54 33 oy
2 (EGFP), oA F3-EF= GFP(sIGFP), A 333 oid (RFP)Z 2 3 oz o719 tdTomato,
mCherry, mStrawberry, AsRed2, DsRed E=% DsRed2, AJ¢F &3 @z (CFP), A A &3 owl=z (BFP),
FTE BA g o (BBFP), 9 A ¥ i (YFP) I 2 ¥ oA gl Ay

i
0, >,
i)
=
=
.
=y
]
@
b
ol
Kuf
gl
)
it
ofo
oSt
&
[p)}
9]

hvA
o
_‘3’:_\_‘
=

4 wudel o
oA, WAl WolAl, ¥ mE-AASEAY L/EE F4E WolAT MR, WolASAL EE oF X3
deh Q- FAAA, AL FARA, BFF FAe) lacz FAR, DB EasteiA, Rl wo} &
2y EasheAl (SEAP), 2RUIUE ohdd Edssebl (DoAY o Eaath, a1 Wy o
B fals FAR A (), B-BEATHA, FRYAYR oY EALAA(CAD, B-ZFREU A
(GUS) = 719] ol A} EgHn,

[0531] €& FAdlA, AT Ae vlAoIL. A FAdAA, A9 AT A AA e I
< Foste ZE e B0l ALY B ol Xt AR FAdolA, AY miAE A WA FdxtelT.
AR FA oA, A& wALE A WA FARZA EFEE AEo e A WS Fojdt. dF F

a2 wkolal W 34, BB A" (Blasticidin) W
A FAEA, diemteldl W KRR, AMEN WA FREA B ASAl W F3A B ole] HEE FHE o
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[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

==0d 10-2707505

0|ﬂ

[0532] L5 SWollA, wiA, oAd g whAE, (D349 A e dF(7g, dod 3
29 A AR FEA (97 g, tEGFR)E Xgett. dF FAddA, wAE d3FsteE ke o) 1249
2o Aarhed 9 *103 4 B AEds dadste e ul Qe = =2

of, npA, E MegHoz AL PCT 370 No. W02014031687¢] 7 A% ?JQM Ad = U}, A& 5
nAE delF oz T2A Z*DWFSP B AdIt e, Wi Mol A48 H ] 4 ok, H
¥l EGFR (o Ao tEGFR)O] that oA 291 Zejflefol=+ SEQ ID NO: 7 ®=&= 2801] AA A ofu Al D

= SEQ ID NO: 7 3= 289 i3] Zol= 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% E=&= L o] ME FUdAS YEE ofn| it 4GS EFsrh. oA Al T2A FA A DS SEQ 1D
NO: 6o AAIE ofw:=At A Hi= SEQ ID NO: 60 thsl] Hojx= 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% X 1 o]4e] Ad FUAFL e E olulxAt LSz},

rﬂ
=
[*p)
es]
=)
—~
-
=
[op)
s
==
Z
mO

g 9l/E= tEGFR AES, o7d] CARS L_Jéo} F7tR . AR Al A, 7] A
Ao SEQ ID NO: 6l AAIEE T2A HE 27 & D NO: 63 Hol%= 85%, 86%, 87%, 88%, 89%
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% L& L ool AY FUAS UEE ofvwal HY
Azt AR FAdelA, Y FEAS BH}E T AE (AW, CAR)E T3 n-1gAA A3 OME
Z2a HAokE EGFR (EGFRt)E WAL AAE 5 Jud (dE 59, 593 AA=Z2RYH 2 714 gd s
B3ty skl T2A grE 29X o) ote] HelxE CAR 2 EGFRtE 3 Yses AAES mYdgdozn), o
v %5 agst AXxE AEsE vHAEA AR A (dE B, HF 53 8,802,374 x). AR A
ool A, A7) gL SEQ ID NO: 7 HE= 28% A|AH= tEGFR A, = SEQ ID NO: 7 = 283 Zo]&x= 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% = 1 oo NQ FUHS e}
= opu| Al AES Qla gt

[0533] X FA oA, o]&3F CAR FAES AFYSE Al BxE T2A glHE A7 94 A3Ysts A
I
A

[0534] 4H FAlofolA], ©d T2REE= 3
Hoﬂ (04174EH 20 HE) =& Eiﬂlohﬂ o124 912 (dA

(dE 59, [de Felipe. Genetic Vaccines and Ther. 2:13 (2004)] 2 [de

R == T M
Felipe et al.Traffic 5:616-626 (2004)] L O] 24 @47 A Uk, B ddel JiAEE wE 9
aato] ALRE = 9l 24 I oA=, ]6P°i°], 2 E3 F/) W& 200701166909 7)1AlE A e -

A wlolgla (F2A, oS o], SEQ ID NO: 27), (k) W3 A BFo]#] 2 (equine rhinitis A virus)(E2A, <l
At SEQ ID NO: 26), EA]o} A1} vlo]#] 2~ (Thosea asigna virus)(T2A, oA SEQ ID NO: 6 X+ 23)
9 g2 g3 vfoly~-1 (P2A, o|S S0} SEQ ID NO: 24 = 25) o]},

lo5e5] A FAAA, HAL, TAE Yo AdAOR YRR WA TE T AL L GelA AL
(o)} y2

Ho g WAHA & Ba, odF 5o Ax 39 9l e g9 dy-delnt. A FAelA, A BAake
H|-2}7] ®A} (non-self molecule), <& E9°] H|-x7] @wlAZA  F I AE7} JYE o] Hold HFo] WY

Al ofa) "27|"= A HA o= Aot

[0536] 2% FAGelA, wAE, oma And 75e Agerd gom B/EE o Sof, 2248 AxD A
FAom Adelr] AF A4 23] AR ASHE A 99 ojWd mNE VYAIA P GE T
Aol A, wAE, g e wv:sa} ReRe W AL Mg AF /E | 9% wEAS

E WY A= EIE BAps} o]
= of wig f=d 5 AU,

el Al mbEx] Al A

[0537] A=3F dWA, ol& Eﬂ‘ﬂ Az FEAE Jdadste A EAE MXEd Z¢stes A 2 /1A T
WEIE o] §-3}of —r6§ T . olglg WEld = EﬂE]HP"]Eii 9 ZmpE ERufolg) s A A'lS HIRZEE Hiol
]2 g H|-nlo] g~ ’\]iEé!, E%}\E%——ﬂt’} Al 2=l o] ZHWH 37| (PiggyBac) E¥ &8 HE|(Sleeping
Beauty)-719F 312 A Al=go] EghElth, o AA Q] WHOZ= Hiolg X, 04]74‘3}1 P ERulole] 2~ = dl
Elnfo]lHtm EWRAYE E A7]HF (electroporation)S 73%5}—‘2 AL ¥t SAE JdIYsE HYiks

Adatr] A PHES & F A
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[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

i wpel o], of

= 5
Ad A&l S23 7HE wbA

-
__)&l
2
2

o, B Ao AEE ol e vREatel, o3

= Aol
Fol A7reh,
sleh. Q% EFHelM, W
= st olge] A1dY 3
ista, a-waEAY @

@

=)
L 9

¥ R
& 8e L
I,

oy rd (g
BRond g 2t 1z
R .
&

e
i

=]
o
oft
o
i
s
EY
bl
i
o
N
]
4
%2
v

¢

;
o
Hd
\y
N
ro
i

Ir
S
>,
S
m
\y
N
ro
©
A

S
(&}
=
>
o ML
o 4
ox
oo
3
>
>
44
o
=
2

i
1u
ox
ol
9
>
Y
L4
L
2
Hd
e =
o o =2
=
(1
N
s
18 r
o
i
2
>
It
>

ﬂOL
2
N
g
5

ﬁ,
Lo
ox o

HA)
t
e
2
L)
>
o,
o
dr
Q
o
dr X e
5y MR
43 N
N
N
A 5
X xo, O
5 :
2
i
i
2
e
fo e
e
6°)

N
rr
[N
>
|
il
)
2
o
r
o,
o
dz
2
ﬁ"ﬂ,
ol
S
il
H,

=t

= . =1

2 AZEx wlolg)~ B [ gHYd Z)yolA] (HSV-1 TK) H-d =}
(Wigler et al., Cell 2: 223, 1977); AFEA 3| FEIAE TATRAAGT A (HPRT) 42, 2 go}

Al tlolu]ybolA]l (Mullen et al., Proc. Natl. Acad. Sci. USA, 89: 33 (1992))Z ¥33lc}.

[0541] A5 FAelol A, dF FA oA, AT A, dF 5o {2
22, ofd - wpolef 2 (AAV)ZHE Fafgh #E el e Axdt A4 vtold: JAE ARgete], AlEW
2 Agdr. g8 FAolA, A2 WS AT AEutele 2~ ¥WE EE gEZbtole~ WE, o 3t
ul-g EZulelei WEE ALgEte], T AXUZ ALdAr (dE 59, &d [Koste et al.(2014) Gene
Therapy 2014 Apr 3. doi: 10.1038/gt.2014.25]; [Carlens et al.(2000) Exp Hematol 28(10): 1137-46];
[Alonso-Camino et al.(2013) Mol Ther Nucl Acids 2, €93]; [Park et al, Trends Biotechnol. 2011 November
29(11): 550-557] F=).

[0542] [0283] LF FAdoA, dEZntolg]x WEE 71 Wek gy 449 (LTR), A& £ 224 HF3 )
gy wlolzf (MoMLY), H5 T4 &% nlolglz (MPSV), H# o} E71AE wlolg] 2 (MESY), Fd Z71A4
3 dlolglx (MSCV), WA W4 &A wlo]g] (SFRV), i ofl:=-d# nlojz]x (MV)ZREH H83 dE=
volgj 2z HElE 7Hd 4= k. oiF-Eo dE=dleld s HHE i dEZvfold Az Ry fHdth. A8
Aol A, Bl EZutolel 2 qlefo] 7 I

EE ERF AL FHU02RE fUd A £t A=l
Py BAHoR FEAyolw, ot ool Aze EFHE oy T £F ALE PIAL S A v
stk 9 AN, WA FAAE AEZHole s gag, pol R/EE env ADE AT, e A

g Ezutole] Alx=gle]l ZIZlE up vk (& B, vww 53 5,219,740; 6,207,453; 5,219,740; &3
[Miller and Rosman(1989) BioTechniques 7:980-990]; [Miller, A. D.(1990) Human Gene Therapy 1:5-14];
[Scarpa et al.(1991) Virology 180:849-852]; [Burns et al.(1993) Proc. Natl. Acad. Sci. USA 90:8033-
8037]; 2 [Boris-Lawrie and Temin(1993) Cur. Opin. Genet. Develop. 3:102-109]).

[0543] [0284] #Empole]x FALEY WS A H Atk oJA1A WS, dF 5o & [Wang et
al.(2012) J. Immunother. 35(9): 689-701]; [Cooper et al.(2003) Blood. 101:1637-1644]; [Verhoeyen et
al.(2009) Methods Mol Biol. 506: 97-114]; 2 [Cavalieri et al.(2003) Blood. 102(2): 497-505]°] 7]A%]
of 3l

[0544] [0285] AHF- FAldelA, AxF A4 AV|HETS S T Axuz dAddn (& 5, £
[Chicaybam et al,(2013) PLoS ONE 8(3): e60298] % [Van Tedeloo et al.(2000) Gene Therapy 7(16): 1431-
14371 #Fx). ¥ FA| oA, AFT M-S EWAEAAM (transposition) S E8 T AZUHE Agdrt (4
2 59, &3 [Manuri et al.(2010) Hum Gene Ther 21(4): 427-437]; [Sharma et al.(2013) Molec Ther Nucl
Acids 2, e74]; 2 [Huang et al.(2009) Methods Mol Biol 506: 115-126] Z=). WA A XA Fxd Ed&
T8ete], HHAE v WRoRE AEE AR (dE B0, € €9 d= & (T 7EF 78 &

A1)l [Current Protocols in Molecular Biologylel 71A1® ®}¢} 2g), 9&AA §3F, ol g xEH w7y
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6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, ¥ 24 F L= 1 o|Ae] F4 %ot

A=d.

[0574] A% ZwolA], ©F 1 x 10, ¢k 1x 107, ©F 1 x 10, %k 1 x 10, = F 1 x 10 == F 5 x 10 &
B0k 1x 10 ®E oF5x 10 il o 1x 100 A o4 AxF FEA-LE, GAY CAR-LH AE P/wEE

nfo]| AR E Y Zo]x 10, 25, 50, 100, 200, 300, 400, T+ 500, T 1000 7 &A-23& A E7F thabA

oA, i 39 fo), @, ¥R, 24 wx pHA, dAy 1o "ol dAy Bz e, wx A
A4, oA FF Ul AE AsaAY EART. A% TN, oldF AE & Er FEE, T A,
4 oe A

o= oF 20 Uz, Hol= oF 40 UZF, T Hojm oF 60 UZF, T Aok oF 3, 4, 5 8, 9
T 12 AR, e Aok 2 e 3 37 A HE Jhesith. ol  AlX e FAE A7k
T AZH PR-7I¥He] ®Rle] &3t HEHIL TA9] ®RE o]&dte F AE U gaE ¢ AU
oA, [Brentjens et al., Sci Transl Med. 2013 5(177)], [Park et al, Molecular Therapy 15(4):825-833
(2007)1, [Savoldo et al., JCI 121(5):1822-1826 (2011)], [Davila et al., (2013) PLoS ONE 8(4):e61338],
[Davila et al., Oncoimmunology 1(9):1577-1583 (2012)], [Lamers, Blood 2011 117:72-82], [Jensen et al.,
Biol Blood Marrow Transplant 2010 September; 16(9): 1245-1256], [Brentjens et al., Blood 2011
118(18):4817-4828] F=.

AW CAR-EA T AlEe) Fof v, B/Ee oz dde]mvtol=s) e Wgxd e o
4 7

[0575]
EEE

SHollA, odd Y2 o e T4 E

=, 100 ) Az Az LA

%

ol el A, Al CNA wlo]
AT AE, == gAY o
Holm oF 4 Fof Ei= 183 Fo g
T2 = 3 de, Holx 100, A% 1000,
20000°] t}.

:lj_
2
E]l_:_
e
=
L
-
o

[0576] A5 SWelA, Az oate] BFH= F8A], &5 5o, (AR A, 29 9%, 94, =4 3/

=
w2 A, oE So], F% FAIA] ABA PR (PR) Ex FAE BAR o8], 4] Azl ¥
C A=

, 1

o a7 T AE, 7Y CAR-LE T AL, D/ Al ddewrtelme 2o mMexa s Fol

AN g Aol oF 3 AL, Aol oF 6 AL, Aol oF 12 Y, Holw ok 1, Ao oF 2, Aojx
o 3, 3dun o Fo Aol A% e

e 3 0/
Fuel ol thg A Ful mE A fo), 8P, FY, B, 23, J)w Q/EE AR 92, 900
FF AHNAe] £ EA (AT CAR-TE AL HEo] e FHHARAC) S, W2 gEe Fol ¥
A sl TAE, A CAR-EA T AZE AR Folahs Al Fol ANE Ba ey Ao vl

= Y o

e y h 3 -
= oF 60%, ZHoj®E ok 70%, Holm <k 80%, Wi Holw oF 90%7} AZT F8A oAU, CARS W),

Al AE & T ®
dol glvk. AdF FAldelA, F
]
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| of

T, % 27, Y 7, ¥
SH3tE, oA, HAdE=
70%, 80%, 90% o]+ 7HAF ).

i?L )

B. T Al 7|54 &4

[0580] % FAlalol 4], 222 @A W/m AR As B @/EE A Fve] BUEPel va B7hg
S Qe shebiEE s ey £t A Avsh B sheblEe T ALY st olge 24, mdY,
B4 EE ISEFRT. AP AN, T AE, AT Sol T A LWE A9 Feoln T Az B4, ®A
g, 34 Q/EE 7152 B A9 Gl FAR Qoo BAdel Agd F vk X 2/EE W
24 8P, dF 5of o deErlelme] ol A W/mE Fol, A FAldold 2w AL Peel 4ue
4 By oF 5ol gol9 vgel FAE Puel ols) SR, Brskug s sebEdE oF ol o
Aol ol A, A7 ELISA =t RAE B4 oF gAe] BHe| oI, FA ofF WA T AL =
© e WY Axel Sold AYS TATh 54 pAdA, X4 AEE st x4® dxel sHe

AW, Kochenderfer et al., J. Immunotherapy, 32(7): 689-702 (2009), 2 Herman et al., J.

Immunological Methods, 285(1): 25-40 (2004)o] AW®E AXE=A BEX3 e 7]gEokd FxQl oo
Ak S ol &ste] S48 5 v, 58 FAdA, Axe A& &4 (D107a, IFNy, IL-2, GM-CSF
9 OINF @ 9F 22 sl} o] o] Alo|EFRRISY] Wy Hl/EE BHE A AY R/Ee MEgd @48 FUrEe
=24 SA4EH.

£
=

[0581] &5 FAldA, T A 8WHE 3] Fod T A2zl 22 T Alxe &, 1d%, T4 29/EE 75
of thg Aol o &i=, ELISPOT, ELISA, A Z24, Ax54 Y25 (CIL) —Eréi, T AZ AYEZ, g9 E
€ Y= dig 4%, e Az AbolEFRR g, 24 24, "X 2H 24, AR MEsd 24 2
AF B4 BANS S 5 gk, AR Al A, T AEe] 24 o oAg H-Elvd, Brdl (5-HEE-
2'-g&A]$-2d) e 2'-dSA-5-oEld -2 (EdU)9l, o]52] DNAZ S Egd 9o T 7l2EAZF0d
Al TolAHolE A Axd 31gE o 2~HE  (carboxyfluorescein diacetate succinimmunomodulatory

compoundyl ester: CFSE), CellTrace Violet, Tx 9 o8 PKH26S o] &3 95 34 EXd 93] &AH=E 4
oh;]_
AR .

[0582] A FAcolA], oAt T Alx 8HE 98] Fold T Alxet 22 T Axe] &4, 199, $2 4/%
= 7S Brkehe A, T AXEZHE Y AlEAR] A4, /2 didAe] AEsty AL, o2 84, 8

Z, JAg, TF AE T AolEARI AT FHE . Ao we, o)F
A SAE ApolET01e] o2 AHFI-2 (IL-2), AE#HAE-7vF (IFNy), JEFZ-4 (IL-4), INF-23} (INF
a), 9EFZ-6 (IL-6), AEFZ-10 (IL-10), JEHFZ-12 (1L-12), JFHF-RIAEL F2U-2F AA (G-
CSF), CD107a, /X TGF-#E} (IGFB)E = F do} olo] AR Fi=th, ALEFAS ZHsE B4
< 7lE wobddl Z &EA dem, ELISA, AUl AlelEFRQl 94 AESA H|= ofylo], RI-PCR, ELISPOT,
A9 A AE EA St B Apo]lERle] wkgEtE AEE v (Y FA) e s sk

4, g, /w24 4

FAL B4

vhol o~ S 5 4 glont ofo] FYHA W,

[0583] &F FAleol A, oA T AE aWS s FoAd T Alxsh &2 T Ao &4, 289, o4 /=

= 7leE Bkske AL, Ax x99, AAd 54T AE w9 vprle] RS Hriete AE 2. IR

TA A, AAY T AIE 89S 98] Fole T Alxeh 22 T AZEs T A 243} virle] 2d, T AlE &

(exhaustion) wb7], B/HE= T AE #3f vprol] tiaf Frievt. A7 FA oA, Alx LJ‘%‘% Fol Aol
71—

o
HrtEd, A5 FA A, AE TEELS Fo] To HrjEd, HuME 91 T AX 48 vkA, T AIE
upA, D/ T A 23 npAE T Az EWst ABAE ofAg (D25, (D38, <17k Wy &-91-DR (HLA-
DR), CD69, (D44, CD137, KLRGI, CD62L"*", CCR7'", CD71, CD2, (D54, CD58, CD244, CD160, @12 A% A}
d w1 (PD-1), BEF 243 44 3 B (1AG-3), T-HE W28 mdl 2 Fil =gl
WA 3 (TIMN-3), AXEA T 93 394 (CTLA-4), W= T X3 24 (BTLA) L/EE T-HX WA

kl

r
LURat

B9 9 WA ElZ2A-7)4F oA REX =wel (TIGIT) (@7/7"7%’ Liu et al., Cell Death @ Disease
(2015) 6, el792 #F%x), 5 7]«io} OLBM dole] vAE EFetl, dF FAelA, HItE MAE ¥H v
71 (D25, PD-1 @/m= TIM-30|t). d¥ FA| oA, H7ts /H]E E9 np7= (D250] ).
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43, FA 1-42 F o= st FAldelA, Wdxd gEe ddgirie)s, ¥walinlo]=  ojulinfo]
=, ddgmEniels, Xugmnfol=  olulmulo]=ol Qo AA], Ei= 1%91 ety o g FE7MEe 4,
|u|atE | $3E, F-AA, Fg2dolE, L el .

44, FA A 1-43 T o= shte] FAdolA, W
-2-A) I A d-2,6-t], 19 dAo|dAA T
Ao 3grsd o, WEE, 38, T-44, FgaYoE, EE= el W

H

15, FA 1-44 F o= st TANNA, WA RHFEE 3-(4-0bv] - 1-5 21, 3T F =R -2H-0] £
~o- owwa 2,6-01 2 Y.

46. A 1-43 F o= sl FAA, Hxd
d)-AHEd-2,6-t]2, 19 YA EA EE dEHL
o2 g 4, gustE, FIE, F-24, SFH2HNE,
A7, FACl] 143 B 46 T ol stute] FaAldel A, WA BghE2 3-(5-obr 2w e 4= -4l FE R
-3-d)-F e 9-2,6-t] 2] W

48. FAd 1-47 T A= st FA A, A9xd JFEL AT, FJoF e AUUR FAEE= U,

49. FAC 46 oM, WAxd FgES AT FojEE Wy,

50. FAe] 1-48 F o dhte] FAldolA, WA FES e v AR FAHE Y.

51. FAle] 1-50 & o= 3fvte] FA A, A9xd FFES F 0.1 mg WA F 100 mg, ¢F 0.1 mg WA
50 mg, ¢F 0.1 mg WA 25 mg, & 0.1 mg WA 10 mg, &F 0.1 mg WA 5mg, & 0.1 mg HA 1 mg, ¢F 1 mg W
A 100 mg, ¢F 1 mg WA 50 mg, °F 1 mg WA 25 mg, °F 1 mg WA 10 mg, °F 1 mg WA 5 mg, F 5 mg WA
100 mg, ©F 5 mg WA 50 mg, °F 5 mg WA 25 mg, 2 5 mg WA 10 mg, °F 10 mg WA 100 mg, <k 10 mg WA

50 mg, 10 mg WA 25 mg, 2k 25 mg WA 100 mg, °F 25 mg WA 50 mg T=E= °F 50 mg WA 100 mge o=
Folxe W,

o

il

52. FAd 1-51 F o= o] FAldoA, WAxH 3gE2 19 13, 1Y 23], 19 33, 14 43], 1¢ 53]
T 1Y 63 FoE = 9.

53. FA 1-52 F o= st FAdAlA, WHEE ES 1Y F §F0], ok EE Hox ¢ 0.1
mg/1¥, 0.5 mg/1¥, 1.0 mg/1¥, 2.5 mg/1¥, 5 mg/1¥, 10 mg/1¥, 25 mg/1¥, 50 mg/1¥ & 100 mg/1Y o]
HER FoAEE U,

54. TAlel 1-53 T olx= shite] Al oA

Z4 3FgdEL °F 1 mg, 2.5 mg, 5 mg, 7.5 mg, 10 mg, 15 mgS ZH3lE 25 mg w|wFe] <fo =
5 mg/19, 5 mg/1Y, 7.5 mg/1¥, 10 mg/1¥, 15 mg/1¥S %73ty 25

55. TAGl 1-54 F o= shibe] FAAA, ARA FEFS] WARE HFR ol Wz

i)
L

g2 A
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[0729]

[0730]

[0731]

[0732]

[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

stoll A T Al aWAle] Fo] 3o B v, T Alx QWA #HE T Axe F7hd B3E A== 4

56. FAGl 1-55 % o= shtel AN, ARH faFe] WA2d FPRe Folt WA YT A
ol T AL Fol o) Mg Aol we) T AL aiAe BAE T AL T-HE AE AL DA
o 378 AFsHE A P,

57. A 156 F ol shtel FAleelA, AR faZel WEA s3HRe) Folt WA iR A
ol T AE Fo Fo| AbolEstel kel Wl T AE SuAlsh BAH T AL AolET YA FHE A
Sahe 29 Wy,

58, FAd 55-57 = o= 3} FA|GA, A7) Z7F= ok 1.58F, 2.08, 3.08, 4.09], 5.09), 10.0®) ©]
Al AN

50. Al 158 F ofi= shke] PAelA, WAz &
m gele] Soldow Afehs Axd FEAE WA 44 248 ALolAY olF Teds A9

o

60. TAC] 1-59 F o= el FA A, T AL 2

Aok HAA 248 AT AY o2 TaFE Al B

6L. FAldl 1 U 60 F of= skl FA|el
o) ARG BReAY ol EFHE AxT FEAT

62. TAld 61 AolA, A FA FEA= 7ve FY F8A (CARS .
T
3

63. Al 1 X 62 % ol shbe] FAGlA, T AL AL Fhol Soldow Aget: FU-AF =
Mg ek AEe) mdele ERshs, AxT FU F8AS T A9 P,

61. FAIS) 62 = 63 Qo1A, UL AW, Pol m AW Feie] AE mE EANA BHAAL R/
ol HolZo| AL} ofsh weAE A9 Y.

65. Aol Gao] glolA, AW, ol wi A AE: 494 AW mE Ao, AR A%, 9F AW, =
= FF mE ohel W,

66. TAGN 62 WA 65 F o= shure] FANA, FHE FF FUA P,

67. T-Ald 62 WA 66 F ol shte] FAColA, F¥-2 RORL, B AX A53t & (BOMA), BETFasr 9
(CAIX), tEGFR, Her2/neu (5584 E]Z41 7|1obA] erbB2), L1-CAM, CD19, (D20, CD22, wW&€l#l, CEA, 2 B
7td B ), d-¢dAH(anti-folate) =84, CD23, (D24, (D30, (D33, CD38, (D44, EGFR, 4y domid 2
(EPG-2), 73] =ekula 40 (EPG-40), EPHa2, erb-B2, erb-B3, erb-B4, erbB The]™, EGFR vIII, {44+ A3 ot
wd (FBP), FCRL5, FCRH5, Eflo} old€=# =&, GD2, GD3, HMW-MAA, IL-22R-<3}, IL-13R-¥3}2, 7)ifo}
A A ool =84 (kdr), 7V A, Lewis Y, LI-AE ¥2 22+ (L1-CAM), ZMZ-## 39 (MAGE)-
Al, MAGE-A3, MAGE-A6, S Fo] 94 wHlaly a9 (PRAME: Preferentially expressed antigen of melanoma),
Aulolwl | TAG72, B7-H6, IL-13 48 <3 2 (IL-13Ra2), CA9, GD3, HMW-MAA, CD171, G250/CAIX, HLA-AI
MAGE Al, HLA-A2 NY-ESO-1, PSCA, ¢34t 4=8Al-a, CD44v6, CD44v7/8, avb6 <H|L@, 8H9, NCAM, VEGF &4,
5T4, Foetal AchR, NKG2D #ZF=, CD44v6, ©l% &9, -3k 3, wlA=gd, Ao v, 741 1 (MICD),
MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G w9 AZHF &4 5D (GPCRGD), FTFelold I,
ROR1, TAG72, VEGF-R2, <elold &9 (CEA), Her2/neu, o|=E=7 &3, T2AXEHE 5=&4), oZB2,
(D123, c-Met, GD-2, O-o}Al€l3} GD2 (0GD2), CE7, €& % 1 (W-1), AlolZ®, Ape]Z€ A2, CCL-1,

(D138, MeHoE A%W Aol AEe] Az FU; FUA-Fol F9; L WE vhush By Aoz
EEEEP R

68. TAlA 62 WA 67 & o= shte] FAlAlA, Fh (D19, HAgH oz It (D19 AY o] 3k
i

69. Aol 62 A 68 = o= Fube] FAldol A, U E Tha ZiE-pa g9, Aoz BOA, AEA o
& ©17F BCMA©] AL} o] 2 ¥ 3Fal Wby
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[0743] 70. FAd 62 WA 69 F AL el FAlddA, dPU-AF Zude A e AgFor wd AL oA
A 19 A dHo|AY o] EglehE WY

[0744] 71. FAd 700 YA, ©HL 712 FFA(flexible linker)ol] 93] 2% A 7pA JdS xda= A
9l W,

[0745] 72. FAA 70 T A 710 oA, FHLE schvE E3h= HH.

[0746] 73. FAel 62 WA 72 F o= shute] FAA, T AE LUAE Agdor A4 JIS Fhaks, Ag9d
o2 WAFRZEHORRE FE, 2o E o sl AxT FEAE 8= A WU

[0747] 74, FAC 62 WA 73 T o= sl FAldol A, Az qFY FEAE AXW A28y 998 £3ste W
L]

[0748] 75. FA A 740 oM, AEU ALY AL A Aagdy Z=vels sk WY

[0749] 76. FAA 7500 oA, AFEUY A2dY Z=Wde A} Alady =l Az dx A3 AJ1dS
FEI S g Aady T, T AlE F8A (TCR) AEe A9y Tuel, W/ Wolfgq E2a-7
Wb g3t REIZ(ITADE 78t Al2d®s Z=dQlo]AY o] &8 X sl 3l Wy

[0750] 77. FA 75 T FA A 7690 QoA AT A1EE Euee (D3 AL, A F CD3-AEF (D33 ) Ab

_
. .
&, Ex O9 Aady FEoIAY o]& AEslstE Al W,

[0751] 78. A 75 WA 77 T o= st FAdA, AxF FEAE AEL =l AW AldE G AL
oo wjx¥ EE Z=HddS o EgetE, 97| g m=de A os (D8 Hi (D289 wHE m=Hdl
A Al Wy

[0752] 79. FAC 75 WA 78 F o= o] FAA, XU Al2dE d9e T AlEE 99s o X3
s U

[0753] 80. TAldl 790 oA, TEAF AW d9S T Ax FEAs B AW Al2dd w=vQl e 19
A2gdE RRS g3t Aol Wy,

[0754] 81. FAld 79 = FAld 809 oA, FEATF Aladdy G (D28, 4-1BB HE I1C0SY MIZU Al1ddy
TQl B o Alagy RS s A 9

[0755] 82. TAlel 79 WA 81 T o= shte] FAldel A, FEAT ALEE P9 4-1BBY] AEW A1EE =<l
S XFske 29 Y.

[0756] 83. FAlel 79 WA 82 F o= shuhe] FAdA, FEAT A2EH P9 d@E =Wd AEZU Alad
o 49 Atolo fIAsHE 219l W

[0757] 84. A 1 WA 83 F o= dhuke] FAA, T AIE SHAI=

[0758] A A T AE, olFE 719 T Ax, YolB T Ax, 7] $4 719 T AIE, o9 T AE 3 =4 T Ax
2 olFojRl worRE HEE T AE; %/EE

[0759] A7) ool MEE D4+ T AE, D8+ T AE, 54 719 T AE, o]dg 7|9 T AXE, YolB T AX, &7
FA 71 T AIE, o]HE T AE B 2E T AXR o]Fo FozNE AYE AX Joe Holx 5005 3
frete v s F3ekeE Al W

[0760] 85. TAl 1-84 % o]= 3fute] FAol A, T Az QAT D4+ = D8+l T AIEE X Fste AL 4.

[0761] 86. TAd 1-85 5 ol spute] FAA A, T AlXE SHAE FAZTE fFaiE dak AxEE 23¢e= A
Fias

[0762] 87. TAd 1-86 F ol 3fute] FANA, T A SHA= A o8] A7kl MxEE x338h= U,

[0763] 88. TAl 1-87 F o= shukel FAC A, T AE WA= didAel sl FEolAl(allogeneic)l AEE
Zerehs .

[0764] 89. F-Ad 1-88 & o= dhbe] FA|ejol A, WA= 917kl HbW
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[0765]

[0766]

[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]

[0778]
[0779]

[0780]

[0781]

S==35| 10-2707505

90. FAd] 1-89 F ol shube] FAleolA, T AX oW oF 1 x 10 WA 1 x 10719 & A= Fex-2
4 ME, T AT, B 2 2xg ue AEEBIC), o5 x 10 WA 1 x 10719 F A2 FeA-0d
AE, 2T AR, B= = Bzgol ve AE(PRIC) E= o 1 x 100 WA 1 x 10749 F 23 584-28
AME, 2T AE, B2 = 280 oal A E(PRIC)E Folahs 29 wast= 29l

o1, FAle] 1-90 F ol ahike] FAleleld, T AE WS 1 x 107 olake] % Axs FeA-0d A%, %
T AE, EE E wxdd whd AE(PBC), 1 x 107 oo F Az FeA-ud ¥, & T A¥, £=
% @z whal AE(PBIC), 0.5 x 10 7] o3t & AxF FL&A-28 A¥, F T A%, E= F 228

el AE(PRIC), 1 x 107) o3t & A%xd +8A-2A AT, F T AL, © F 2xde vdl A%
&

02. Al 1-91 % o= shike] FAlelA, T AL 2WolA Folg Axe] F& Wz stgEel Fof gl
of T AIE LWAZ Fog the wyel Aol Axe] gurh Hon, Aedow 47 e wye A9 w4
H oA e EA mE 29 B AM EE 7a EE oo Awsh B owge] whye] a3y fAls

93. Al 920 QojM, Folg ML Fe thE

100] 22 Q1 W,

o

HolA Fol|l ¢ wrt 158, 2uf, 3w}, 49, 5w, =

94, FA e 1-93 F o= dlte FAdoA], T AE SHAE AEZE it T 9ok AHEZA Foy=

Zel B

95. FAld] 1-94 F o] dhpe]l FAldelA, T AE QWA= 2a g2k (split dose)®l AFe &S ¥3}a}
I, A7|A &9 AEE 39 ool 7|7 Fol, 8o NIE 2BHoZ ¥ Byo AHEZ FdyH
= AA U,

96. Al 1-95 & o= she] FAdA, 7] WS T AE SAS] Fo] dell T g el
(lymphodepleting chemotherapy)E Fojdli= AL v E3at= A<l W,
97. Al 1-96 F o= Fhke] FAeA, AW =E AW FEE el By,
98. TAlel 1-97 F o= stk FA A, e B AE HFTY B/EE FFE, HIFT B NEyd
.

T
HO(ALL), Q1 ALL, W "xmaad wEd (CLL), HI-3A7 2% (NHL), %= vvhd Ad B-Al3

99. TAle] 97 W FAle] 980 lolA, % ME WEF (MCL), T FHEF M), FH YETETA Hﬂ@
(DLBCL)Q! .
100, FAlel 9790 JYAA, I v]-F NS Qo] A 1y FYQ W,

101. FAld 1-100 & o= slte] FA oA, T AE SHAE, A4 32 B slol|A thiz
I WAV BAEE W] vlE dldAelA 2 s dAE @3 9/x= (4548 JeEhE 9y,
=2

102. Ao 1-101 F o= shfe] FAldolA], WHS Agroz A3 &5 L= Fof 2AFAA, T HE
QA7 Adx4d s3HEe A st didAld FoxEE W 2/ d9xd 33Ee] T X oA FA)
st o= W HlE), TF FES o & AER AAAIAY 2/EE TS FES o 28 T fgAA
712 WU .

103. 71EEA,

() W9 8] T AL LPAS ZeHeE oJof 248 2

il
ke
ot
PL
i
ox
N
>
”
v
lo
_{
£
>,
o
IN
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10-2707505

s=s4

sperE e Fol A

[0782]

[0783]

)
N

[0784]

p
"o

}6]—

ool

of utet 8

=
=

Pt o] Aol

Y

KN
=

[0785]

i

104. 71E2A:

[0786]

)

st ol

(a)

[0787]

[0788]

= .
=-

%9 %ol Ao,

=g

7] A4 A

sperE o Fol T

[0790]

[0791]

T
N

[0792]

pis
"o

ool

S

b Fol AbolZol wet

k=
51&

o 3z
= -

[0793]

i

KR
y

A7) ANAE T AE QHAY Fo A 2

o},

o]
AA

105. FAldl 103 &= Aol 10490

[0794]

T Al gWAle] o] 74A] Aol

L
L

A A1 A

106. A4 103 =X FA|d 1040 YolA,

[0795]

L
L

A A1 A

107. FA) e 1060 QAA,

[0796]

3}7]

A4

w
=

AR A A

(D) =242 T Al

[0797]

w
=

=i
=

PR T
]

=
=
S

A A

94T

A}
2}

(2) =

[0798]

14 ol

s}

A

o]

=
=

(3) T AMx SWA

[0799]

o FolE AA

=

S

[0800]

[0801]

o

A

(1) WEFEAY

[0802]

of of&f A
Aex oz upoleiz ¥E

i

=0

H

)

8447y

al
(3) A= Sk,

T

(2) ¥

[0803]

)

3_1 .

L
L

]_

i)

AEZYZE =

=
=

[0804]

ol ]l5tHle]

A 3]

g sht olyel A% 249 =

v
s

Al

[0805]

A& 3} (formulat ing)

IE
=

atoll Al

WA A o] =4

54

(%)

[0806]

[0807]

o

[0808]

oW

]

’70

AANME T AE QWA Fo] A A 10Y,

s}

SREES EER]

)

109. FAd 103 WA 106 = ©

[0809]

AT As A

o %ol

Fiasy
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[0810]

[0811]

[0812]
[0813]

[0814]

[0815]

[0816]

[0817]
[0818]

[0819]

[0820]

[0821]

[0822]

S=54dl 10-2707505

110. A4 103 == FAlo] 1049 QJolA, AAXAE T AXE SHA L Fo A & s} o]ike] w9 &9
HAzAd ggE FoE WS A JE.

1L A6l 1009 Yold, AAME T AL 8AS] Fol ANZYE Holx 20 F, Hojw 159 F, Hol
w23 F, AolE 379 F, EE AolE 479 F, A% 29 F, Aoj% 15U F, A% 279 F, A

E 359 ¥, EE AR 459 ¥, 9/EE T AL 2Ae o ANZYE 2 A 280 F EE 7 U
2191 ol sh} olgel w9l §Fo WA HFLS Fol AT AL BAHE A A=

(b) Welxd F3HEe] Fojo} x3ste] A7) o 2RSS AW E= AW JHE 2te didAdA Foqst7]
A AAAE 2ty , 7] AAAE

(D T AlZE aWAe Fo] AAZFTEH Aok 2d §, Aok 15U §, Aok 25U F, Aok 35
oA T, Ee Aok 4Fd F, H/EE T AXE WA Fof MAERH 2 A 289 F Ee 7 WA 219 F
of; R/EE

(2) 317] AAENA Ee 7] AIFE &, AaHoz AF e 1 YH 3d Fo, Wdxd 35as
st o] el @9 &Fow Fo JhAIEkE e AASkE A ZIE: (1) tAS] A T AlE aRe] Al
¥ 93 = A £Fo] #E sbssAE W (1) Y WA #E vbssiAE F, 89 0 HE vbed
T Ax 9o Mxe] 71 A& E7bsaAY e a, Ag¥oz T AlE 8¥ Fo & A8 AJd3 v]aA
ZaE W (i) dHellA "= 7bed T AlE i Alxe] 7k, T AxE 29 AAl HAl § didAle &
No| A & 7bee T AIE 8o Axe] 13 Ev Hul 49 1.58, 2.08], 3.08H, 4.08], 5.08], 108] =&
ool dnkE ZAE w (iv) tiAS] delelA T AE @9 AlX9 93 e A FFo] HAE 7}“21 %,
A2 HE o] oA HE 7hed T AX AXE & e FoE Az F7F oA g9 v &

S (remission)el olol, taAZk 48 AL ehiAY W/EE AR W 9/EE (V) T AL T
EF % WeRd sgRe ol AN Aol AHeIA FF Pl v AT o B RRe e
.

113. 71EZA]:

o

ol k3l A Z(PBMC)S] 10% ®| %k, 5% m ¥, 1% "9k == 0.1% 99l wf; (v) T Al 24 o3k i]' = 3
A o®

Rul

(1) T A2 aRAle] Fo] AAZRFEH Aok 2d §, Aok 157Y F, Hox 25d &, A% 35
4 F, Ee AR 459 F, B/EE T AE 8¥Ae Tl JAREE 2 WA 289 F EE 7 A 21d F
o; H/Ex

(2) 371 AHENA EE 7] AIFE F, A9z A5 e 1 Ux 39 Fo, st o]t o9l
S Wgxd sgES Fol MAske e AxlskE Al 71E: (1) ddAe] el T Alx e A=
of 73 EE A 7ol HE bR W (1) Y el AF shssiAE &, 89 Ul AE ted T
Az eyl Az 71 AF Ersery £ 4, Audgom T AE W Fo 5 A8 A@I vl
g W (i) dHelA AF 7Fse T AXE 899 M2 F7F, T AlE 89 A /A & A &
Mol A HE 7Med T AE 299 Mxe 93 =+ Ho 59 1.58], 2.00], 3.0u], 4.0u], 5.0u], 100] ==
2ok ZAaE w; (iv) gAY ddelM T AE 2o AEe v T HY £Fo] HE 7}06L %,
g2 e o] oA H1E 7Fsd T AEe AE 4 = falE Axe 571 gidAe] g9 e F Uz
ol ol AE(PBMC) S 10% mIRk, 5% ©Rk, 1% v9k EE 0.1% Pkl uf; (v) T A% 2We 9% x]s% < &
&l (remission) 1 ofo], I dAZF AW AP YERAY 9/EE A uf; g/EE (iv) T AE 5o d =
v 5 2 ddxd g3tEe £ A A AHAdA Y TG Skl vl gAYy SV TY B Es dEd
.
4. Al 112 F== Al 1130 9ol AAAE shu ol el el &3e] wHxd sigee] o
MAE, T AE 8AC Fo] MARRE oF 149, 159, 169, 179, 189, 199, 20¥, 21Y, 249, ==
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[0823]

[0824]

[0825]

[0826]

[0827]

[0828]

[0829]
[0830]
[0831]

[0832]

[0833]

[0834]

[0835]

[0836]

[0837]

[0838]

[0839]

, i) T
E 5@ T A oo Az ¢ T AE gmowwr E g, AUHOR T AL W Fol ¥ 4Y A
3} u]m_/\] ﬂiﬂrﬂ; (iii) @° =

— _lz:
_>.:
o
e
N
_ﬁ
QL
)_]
é
e
ko
g rk
1o
B
e
o
y
N
-
)_]
B
e
fo
i)
o,
2
>
=
>
o

5 *ﬂE aw Aﬂ o] 93
% T ol N A (iv) iAo ol

T= AW 9 1.58f, 2.08), 3.0, 4.09§,
22 3 oA T
HAZE 7hsst & QAR EEe o] HE 7 T A2 A

AL WMol AES] W3 EE Hoy £Fol

E ¢ Ee e AEe] 7 didAe] @
of o] F Bzl o] AE(PBMC)O 10% HIWE, 5% mIRE, 1% mRE EE 0.1% wwkeln; (v) T AlE 29l
o Ax F #af(remission)el olof, A7k AW AAE UephAY B/E= Ads s 3/%s (v) T Al
E ol A Ee ? EL U*Oﬂ”é stgheel Fo AL o] Aol e TF Fel vl EH*H%V} <7k 4

116. | ERA:
(a) &9 &2 T AEX 8HAE iste o 24E; 2

(b) Wejzd shgtel Folsh mdete] AW Ex AW HUE 2= AN 7] 248L Fold Qe A
Aste ANAE EFeAE, o714 47 ANAE 2 % T AE ayAle %

4
AA EE ANERE o 12 WA 159 F, dugoz
=
o

(i) WA el T AE e ME 571, .y
AW EAAAL T AIE Qo] MES] ok 529 75% vRbe] A B/EE

(i) d9 W T AZE WA CD3+ == D8+ Al=E, ABA o7 CAR+ T AES 47} ul 3 10 AE
ek oyl @5 AE vwk EE gL @1 AEZ vukel A9

A A AExd =S o) o] ©el §FoR FAT AL HAEE 2 7E.
117. 7| ERA:

(a) 3t olgel wel el WA HPEL FRFE AF 2B 2

() B9 el T AE SWAE GRS oF 2YB Tolsh xgstol Wy e Wy FuF 2 G
1A st ool wel §e) Wexd BgES Folshy] A% ANAE TFSE, /1A ) ANAE I
W EE AW gEo] ARE 9% T AL WA Fol AN EE AANZRE o 12 WA 159 F, deHo

AW AR T Al 279 /‘ﬂEﬂ ol 75% vRtel AW H/E=

(ii) g W T A2 QA9 D3+ & (D8+ Al
MR L @5 AE W EE L9 1A 0uel 3

s B

Hd
rx
)
2
o
fru
o
=
=]
+
H
EY
Hd
1o
-
N
)
=

—
off
—
(e
=,
Hd

o

SFANA St olgel wel gl Mz HPRE F
18, Al 103 WA 117 & ol shvpe] FAlcelA, W

L A E Hazd FeEe nd 2o AL xAE

L R =1 H

1

119. Al 103 WA 118 F o= shte] FAdol A, AAA = dxd sgHEe FoE o 7 A5 oA,
ok
=

T
oF 14 A% o, o 21 A% oY, o 21 A% oY, E

ol 7|1E.,

120. FAle 103 WA 119 & o= 3puhe] FAld A, AAAE "924d S 559 59 52 Fos
T A9xd gl FAHA Fe FATIE olojA= Fo] Aol FE FAsE AS HAlskE A9l JE

121. FAld 12000 doA, HAAE AFgxE slgtEoe] FoHA &+ FA 7S 7 A5Y =3, 4 A5
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P

7, 21 %9

l-N'
H
rr

4, 38}
122. FAd 103 WA 121 & o= shte] FAAoA, AAAE AGxd S3E Fo xlo]ZS Holx 13

WS um e A9 7=

28 A&

rr

Aoz WASE Al JE.

mlo
P

123. FAldl 103 WA 122 5 o= sl FACoA, AAAE HYgxE SgE FAE, A= T AXE F
o JfAl FRE, gAY A AETred FoldE T AE gAY MEs ke IERE O fid
AZ77F, "Exd s3ae] Fo A Al didAlelAe] Axped vs] e T AlE 894 Fo] $ 43
A - vaA] 27k d7bA]; oA HAE7ESE T AlE afAlY A & e I125E fiE Ax 57
T AIE 5o A & didAe] ddolA #zs 93 e Hulg 2.00 oU(x4 & w7t w714
A ZEE e oA HE7FES T AE QWA MEe F7F, gidAle] dd e F dxdd o A¥
(PBMC)2] F 10%, 15%, 20%, 30%, 40%, 50%, FX= 60% ZH7}2 w71x]; L/E= qadA7 T AX S¥Ae &
o A e HYgx4d 3gHEe Fof AHoAe £ Fud vEl, ad T FEs vEd wzkA]; 2/%
E AT &4 e A delE vERd w7bA] W9l S3tEe FoE AEKES HAsE A E
124. Aol 103 WA 123 T o= o] Aol A, W x4 313tE-S AES (CRBN) /%= CRBN E3
H| A" -2 7oAl A At A 9/Ee 017}i*(IKZF ) e olo] SR A(IKZF3) HAF 1Ak oA A o]
At H/mEE o]FFR A (IKZF1) HEE olo] &2 A(IKZF3) Y #H|#AYE e B2 Z4A17]= A 7|1E

125. F-Ald 103 WA 124 F o= slufe] FAldoA, ddxd 3FgES delmrio|=o| ALY B gElknlo]

S fRAl EE AARI 29 IE,

126. T 103 WA 125 5 o= shte] FAldoA, W9xd 3FEL g enfol=, E%ﬂEH}OlE, ok
Hierlol= | ddg mufol=e] Qo] A, EE|rlo]l=e] Ao AA, ofntmrfo]

=
Eiool5e) kel o S8 ke o, §ulsE, FeE, 44, Fehadels, ®i oy

— . [CRREY

128. Al 103 WA 127 & of= shue] AN, Wexd SgEe 3-(4-obvle-1-54-1,3-T 5 =R
2H-o]l a1 E-2-d) A gld-2,6-1]-22 7|E.

129. Aol 103 Wi 126, Wz
=, 28 JA Y EA E= odE e

Sriste, b, 324, SdadlolE, e vdEdd A 7E.

130, 7Alel 103 WA 127 R 129 F ol shte] TN, Wz sehE e 3-(5-ohv ke-2-vE-4-5 4
AH-F =2 -3-9) -3 7 g gl -2,6-1] &< 7| E

131. FAldl 103 WA 130 & o= shue] FaldlolA, dgx4d sgtEe 44, I3 &
AG3e = Al 71E,

ls
o
=)
=
i
2
i,
ol
S

132, F-Alo] 1310 QojA, Wz 3etEe A Fojgow AFEE Ze 7 E.

133. Al 103 WA 132 5 o= sfue] FAldA, Waxd SAFES fa Be GAEZA APdgE= A<
INE

134. FAlo 103 WA 133 F o= dhtbe] FA| oo A :

HAxd e st o]de] w9 &%F A7 oF 0.1 mg WA °F 100 mg, °F 0.1 mg WA 50 mg, °F 0.1
mg WA 25 mg, ¢F 0.1 mg WA 10 mg, ¢F 0.1 mg WA 5 mg, & 0.1 mg WA 1 mg, & 1 mg WA 100 mg, °F
1 mg WA 50 mg, ¢F 1 mg WA 25 mg, &F 1 mg 1HX] 10 mg, ¢ 1 mg WA 5 mg, & 5 mg WA 100 mg, < 5
mg WA 50 mg, 2F 5 mg WA 25 mg, 2 5 mg WA 10 mg, 2F 10 mg WA 100 mg, 2F 10 mg WA 50 mg, 10 mg
WA 25 mg, °F 25 mg WA 100 mg, °F 25 mg WA 50 mg == 2F 50 mg WA 100 mgS E-F3tAL; H/ e

oF
HAazH 3gE9 sl ol w9 &3 ZH7He Aok T AHojx 2k 0.1 mg, 0.5 mg, 1.0 mg, 2.5 mg, 5
mg, 10 mg, 25 mg, 50 mg T 100 mgd] 4L IHH3l= 7 JE

135. T4l 103 WA 134 5 o= gpute] FAdol A, st o] T &% HYgxd FES °F 1 mg,
2.5 mg, 5mg, 7.5 mg, 10 mg, 15 mg X3} % 25 mg V] A4S SHFst= A E

136. Aol 103 WA] 135 5 o= 3] FA|do A, T A3 S HA
dol| BolH oz Hilsle AxS FEAE Hds= F-4d4 22d Al

by orlr
(o]
Y
°
o,
ﬂllﬂ
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138. ;[_Li‘ﬂoﬂ 136 £+ ;[_Li‘ﬂoﬂ 13701] 01*%, ZH}_‘;} f,\—%—iﬂ% 7]-—%—1 ]j] -TCR '50% f,:%_j.ﬂ T _19] TCR T
| =

FA-2% Gl ALY o2

%
139. FAd 136 WA 138 F ol gfuhe] FAAdA, AxF FY FE&AE 7 FY FE8A (AR ALY
INE

140, Aol 136 WA 139 = o]

- 1
L e ﬂ%o}—e AL mrlele e A9 A=,

141, 7 Alel 136 WAl 140 5 o= shube] pAdelM, e AW, Aol = AW dHe] Ax e 24
ddo] A7, ol SolHo|rut B/ o]FlA A= A TE.

142, FAo] 1410 oA, AH, Foll = ¥ ddHe g9d 29 BE o, AVidd 43, 95 243
TE 4 e ool Al JE.

143. FA)e] 136 WA 142 L oshuel FAldelA, e T4 FHd JE.

Ir

= 9

144, FAd 136 WA 143 5 o= 3puhe] FA|oollA, &9 ROR1, B Al 453t &9 (BOMA), sHtEFas
9 (CAIX), tEGFR, Her2/neu (584 E]&Al Z|ubo}A]l erbB2), L1-CAM, CD19, CD20, CD22, wA4®l¥l CEA, ¥ B
o 2+ B9 g9, d-A2H(anti-folate) =&, CD23, (D24, CD30, (D33, CD38, (D44, EGFR, Ar¥] dohulz
2 (EPG-2), A9 we-#d 40 (EPG-40), EPHa2, erb-B2, erb-B3, erb-B4, erbB the]w, EGFR vIII, ¢34+ At
oA (FBP), FCRL5, FCRH5, Efo} olAl&=®l =&, GD2, GD3, HMW-MAA, IL-22R-2+9}, IL-13R-%39}2, 7]
obAl A m=dlel F8A (kdr), 7H A, Lewis Y, LI-AIE ¥ Exb (L1-CAM), ZM4F-3d 3¢
(MAGE)-A1, MAGE-A3, MAGE-A6, ZA£o] 4 walx U (PRAME: Preferentially expressed antigen of
melanoma), AJwlel®l, TAG72, B7-H6, IL-13 &3 <3} 2 (IL-13Ra2), CA9, GD3, HMW-MAA, (D171,
G250/CAIX, HLA-AI MAGE Al, HLA-A2 NY-ESO-1, PSCA, J4F 4=&Al-a, (D44v6, (D44v7/8, avb6 E|1¥, 8HI,
NCAM, VEGF 4=&3A|, 5T4, Foetal AchR, NKG2D @]7F=, CD44v6, o|F 3, -3 349l wladal, o My,
HA 1 (MUCL), MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G ©uld AZHg =& 5D (GPCR5D), F<
Hold 39, ROR1, TAG72, VEGF-R2, tefolAd &1 (CEA), Her2/neu, AN=E=ZZ 484, T2AAHE &
A, olZ¥B2, (D123, c-Met, GD-2, 0-o}AE3} GD2 (0GD2), CE7, €F % 1 (WI-1), Alo]E™, Atol&
A2, CCL-1, (D138, AEx oz &3k ool FES A FY; HUA-5o] gl @ HE gz} Byd
do 2Ry Ags= Al 7|E.

_\:n:

O

L L o

Ol
%

e

145. Aol 136 WA 144 5 o= slube] FAlooA, L (D19, MeEH oz A3F (D190 AY o] EE3}
E

= A 7

146, FAled 136 WA 145 & o= she] FA|doA], P32 BOMA, Agd o= Q13 BOMAC| AL o]& *
gl el FE.

147, FAl] 136 U4 146 F o= shibe] Aol FU-AF =dol FU-AF wrjele A Ei 19
@A 9, dudow B AL BaHelA oF X =

]_
148, Ao 1470 oA, @S 7ted HAC o8] A FA UM F9eS xFskE AL TE.
149. FAel 147 =& FAlo 14890 YA, AL schvE EFste= A 71E.
150. FAd 136 WA 149 = o= 3lte] FA oA, Az % FEAE AYgHor 1A JAE& T, A
o WA EHozYE {YH, 2~voE o X3

151, FAel 136 WA 150 T o= dhte] FACol A, AxF T4 FEAE AxY Al2dy 998 x3ste
7zl 7E.

156, FAle] 1510 oA, AFW A288 d9de AT Aadsy =vdS E3shs 7l 7 E.

153. A 1529 dA, AEW A2dd Zude A Ajadd =ul, T AlxolA dxp EA3 Alads
e $ Jde A9y =), T AlE FEA(TR) AR Alzdy =vol, Z/EE dd5:84 EZA-7)
b A8t REIEZ (ITADE E8ste Al2Ed ZlolAY o|& Egete Zd 7|1E
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oin

154. A4 152 = FAo] 1539 JolA], Axy A2d= ﬂﬂstMQ,ﬁ@% 2 (CD3-AlE} (CD3 7T )
ol

ju
~- R84 11—
AbE, Ee a9 Aladdy FEe Axd Aadd ZvddelAy ol Edeh= Al J|E.

155. Aol 152 WA 154 5 o= she] FAldlol A, Ax2d F8A= Axe] mrddt Alxy A2
Atololl miAEl wabE E=vldle o Sots, A7) HdE Evde deHom (D8 Ei= (D289 ik

gul

of

156156. Aol 152 WX 155 & o= shite] FAlol A, AxU Aady dH92 FeAT Aladd 99
o E3stE A 7 E.

157. FAled 15690 oA, FeA= Alady 492 T A2 T34

o Aoy FE TFdE A AE.

7oAk AW Al 2dE vl

H
M

{

158. FAld 156 Ti= Ao 1579 QoIA, FEAT A9y J9Le (D28, 4-1BB HE: 10089 AlEu Al1d
g wool wi o] A7dy RES ¥ilels

159. FAled 156-158 & o= stuhe] FA A, FEAF Al2dd d92 4-1BB] Axu Alad® E=vdS

3t Al 71E

160. FA¢l 156-159 F ol sfue] FAldlA, FEATF Aldd o
A Alolo] EAsI= AU E.

12
flo
=
)
of
H
=
r«O
=)
)
Hel
=
>
I
il
ol

161. FAo] 103 WA 160 T o= sty FAldeA, T AlE LA =

T 71 T A, olFE 719 T AlE, YolB T A, &7 $4 719 T AlE, oI T AX 2 24 T A%
2EH Ad9E T N2, /5=

RIS I E

te] Al 2Ry dedE, 7] ool Al 4+ T AIE, 8+ T AlE, 4 719 T AlE, oy 7] T
A, olB T AE, 7] T4 719 T A, ofdE T A% % 24 T Alxafy ded Ax ke Hojx

5092 Eaabe A JE.

162. A<l 103 WA 161 T o= shutel FAldlol A, T Al QWA= D4+ T D8+l T A|EE E38h3l=

7l 7 E.

163. Aol 103 WA 162 5 o= spuo] FAldlelA, T AE aWfA= HAA=RY fejed dA Axs =3

et 2 71E.

164. Al 103 WA 163 T o= spuo] F-AefollA, T Alx aWAl= Aol tel] 27kl Alxs sk

7l 7 E.

165. 7-Alell 103 WA 164 T o= spufo] F-AlfollA, T AE aWA= Aol tef eFolAd Axs =3

s A JE.
166. Aol 103 WA 165 & o= shube] FA A, g dAE AL T E.

167. A 103 WA 166 = o= ahite] TAalol A, w9 S2ke] T AE A= ok 1x 10 WA 1 x 10°

Mol & AzF FeA-28 AE, = T AT, = = D28 gs) AZPBIC), 2 5 x 100 A 1 x 10 7]
&

o = A2F FeA-TH AE, E T AE, B= = Bz ge] 4E(PRIC) E= oF 1 x 100 WA 1 x 10
Mol % Az FeA-28 AL, F T AT, £ F Txdo gl AT (PRIC)S Tists AQ 7|E

168. Aol 103 A 167 F ol dhbe] Falelel A, we] £e] T AL QWS 1 x 1007 olake] % Az
A0 A, BT A, == 3 wxda vsl AEPBIC), 1 x 10 7] oldte] & Axd FeA-2d A
¥, 2T AT, B & wxge gal AE(PBMC), 0.5 x 10 7] o3te] & Az ea-wd AX, =T A

ol vl AXCPBIC), 1x W07 ol3ke] % AxF FEA-2 AX, T AL, TE F T

e

= uk
<5 =

B

r -
T

N & AEPBUC), 0.5 x 107 olste] & A=d FEA-Td Ax, & T Ax, = & T2 &9

MEPBMC)E Fojste AL EFs= QA 7 E.

169. Ao 103 WA 168 & o= slpel Aol A, &9 &3 T AE Q¥A= 28 &F(split dose)?l
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AL §FE TR, o)A §Fo AT 39 olahe] )7t Bob, §30] AZE PFHOE TR B
Fo) 2HBE FolHE A2 F)E,

170. Al 103 WA 169 T o= spute] FAldol A, A= T Al aWAe] Folo oA gz 3hst
SWAE FoAT A o BAske Al TIE.

171. 74 103 WA 170 F o= bl FAldolA, A Ee Ad Aee ool A 7 E.

172. FAlel 103 WA 171 F o= shute] FAefol A, 42 B A AT R/EE Z5E, HEZFE T Y
gl Al 71E.

O

173, FA 171 T FAo 1720 JoAA, G2 oF HE F=XF (MCL), oA 43 (M), 34 XL T
A wEw (ALL), A<l ALL, whA "€z m gy wigw (CLL), H]-347] ¥23% (NHL), T+ mubd A B-AlX
Y32 (DLBCL)S A<l 7NE.

174, F-Ad 1710 oA, b2 B-FHeha rolAY = uq TEYL A 7E.

175. A<l 103 WA 174 T o= shute] Aol 74l 7|ES Edddh=, Ax &3,

176. T AE 2], delzd aigte 9 ofstdow serted Sl Fhete ook 242,

177, Al 17690 lolA, T AlE afal= &9 o Agsie= A o 24=.

178. Al 1779 QoA T AE Al w9l §FS ¢ 1x 10 WA 1 x 10 F AxF FA-2d

whal AEPBIC), °F 5 x 100 WA 1 x 100 & Axd Fe4-2d Mx,

ME, =T ME, &= = 429

2

T AT, £ & 2xgd o) AEEBIC) T oF 1x 10 WA 1x 10 & A% e4-0d A%, &

T AE, B F Txdo 9d A (PBIC)S £3ats A ooF A
179, FAle] 177 i FAle] 1780 olA, @9 2ol T AE LwAlE 1x 107) olahe] & %3 484

WE X, T A, B F 2xdol val AE(PRNC), 1 x 1070 o3t F Alxd g

r
X
e
of

o,

T AE, m= & wzdel wal AE(PBIC), 0.5 x 10 7] olate] % A|xd Fax-ud A%, = T A%, ==

o
12}
P
et
2
au
%,

N el AEPBIC), 1x 107] oldhe] & Axd FEA-2RA ML, F T AL, Bt F 22 o
A AEPBNC), 0.5 x 107 oldhe] & AxF FEA-2A AX, F T A¥, E: F 2z g A%
(PBMC) & X33t AL 9o 2A4E.

180. F+Alel 176-179 5 o= shbe] FrAAol A, AAxE SHES AdEE (CRBN) H/%+= (RBN E3 H|H
d-gzbobAl  H3Ale]  AFeAY: HR/Er olFtRA(IKIFD)  Ex ololERA(IKZF3)  HAL 1A
A Aol Ak; L/EE o] FFEA(IKZF1) HEE olo] SR A(IKZF3) Y FHlFAES} T B2 S74A7]= A
oF 2AE.

181. F-Alel 176-180 5 o= shte] FAdelA, MAxd tES gdelenfo]mo| At ke | knfo] =

FEA B fAIC RS ©JoF 2HE

182. Al 176-181 T o= spue] FAldolA, W xd shetas ddemvio|s, e kvrtol=, ofutk
npol=, g mvtol =] Aol g dAl, e kvtol=o] Aol A, oputrmwmiol=o] Aol E A, H=

5 -
o9 oftHor 87T A, SvislE, FEE, -2A, FRUOlE, B g A o 2AHE.

183. FAlo] 176 WA 182 F o] slue] FA|doA, Wdxd 3EL 3-(4-opr) -1-84-1,3-v 3| = 2-
2H-o] A1 E-2-) A A d-2,6-1, 19 YAlo|HdZAA Ev ddgHeH E =

olE9 ¥ or eIt 4, &ulstE, FulE, 3-4%, S~

84. T-Alo 176 WA 183 F o= d}e] FA|doA], HHEH 3¢ EL 3-(4-0}n| -1-24-1,3-1] 3| = 2 -20-
o]l E-2-2) I HFH-2,6-T] 2 Al ook AHE,

185. Ale] 176 WA 182 F o= ji}e] A ooA], W =%
=-3-9)-yHHd-2,6-v]2, 1o dAo]dAA T

Ao r &87ed A, Svisl=, FIE, ¥-24
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186. A4l 176 WA 182 2 185 T o= el FAdANA, WgFzd 33 ELS 3-(5-0tu] m-2-m e -4-& 4
H-FAYED-3-)-9 g d-2,6-t) =2 A<l o A&,
187, FAlel 176-186 & o= shufe] FAdA], HYxd 3tE2 o] §Fo 2 AP = 2 o =4

hm}

= .
188. A 176-187 F o= dhife] FA| oo A :

e HAzAd s e ok 0.1 mg WA ¢F 100 mg, F 0.1 mg WA 50 mg, ¥ 0.1 mg WA 25 mg,
°F 0.1 mg WA 10 mg, 2F 0.1 mg WA 5 mg, 2F 0.1 mg WA 1 mg, 2k 1 mg WA 100 mg, 2 1 mg WA 50
mg, °F 1 mg WA 25 mg, F 1 mg WA 10 mg, % 1 mg WA 5mg, % 5 mg A 100 mg, °F 5 mg WA 50 mg,
°F 5 mg WA 25 mg, °F 5 mg WA 10 mg, ¢F 10 mg WA 100 mg, 2k 10 mg WA 50 mg, 10 mg WA 25 mg, °F

25 mg WA 100 mg, 2F 25 mg WA 50 mg == °F 50 mg WA 100 mgo] Av};
\:11/1:1:‘— Z/H‘:’ 1H E:]Oﬂzxé :5:]_1;‘:]1—

o as

mg, 25 mg, 50 mg = 100 mg$l

T Hojx: 2k (0.1 mg, 0.5 mg, 1.0 mg, 2.5 mg, 5 mg, 10

189. FAlel 187 T FAld] 1889 UM, FAHE W W
mg, 10 mg, 15 mgS ZI3FaL 25 mg v el J

190. FAlel 176 WA 189 & o= &uke] FAldelA, T Ax aRAle T

[¢}
do] EolHoz AFst AxF FEAZ BASIE FA4 224W AL

193, A6 100-192 F of = kel FANA, AxF FU FEAE A6l G FEA R A ook

2=

194, A 190-193 F o= kel TANA, A2 FA FEAE FAo) HolHoz At FU-AF

Evlle Frohe AlEe] mrde E3ehs ARl oo 2=
k.

195, FAld 190-194 F o= e FAdAA, Fde ol wE A AEje] AE T x2y 3¥
EAL, oo EolHo|AY H/EE olEoA WEEE A oo FAHE.

196. FAldl 1950 oA, AW, Fel = HY AEE 7daA AW e Aol Aty A3, A5 H3
e Y B A9 AA o 24E

197. FAel 190-195 F o shte] FAlddol A, FU TF FUQA o 2AHE.

198. FAldl 190-197 5 ol shte] FAldolA, ¢S ROR1, B AlE A% & (BOMA), BAMESFE4 9
(CAIX), tEGER, Her2/neu (58 E]ZA 7] po}Al erbB2), L1-CAM, CD19, CD20, CD22, w|A=3, CEA, ¥ BY

bl 9 3, F-gAak =84, (D23, (D24, CD30, CD33, (D38, (D44, EGFR, Aty @dkwha 2 (EPG-2), Ay
gkl A 40 (EPG-40), EPHa2, erb-B2, erb-B3, erb-B4, erbB The|w, EGFR vIII, ¢34+ A% whuld (FBP),
FCRL5, FCRH5, Ejo} olA€l=®d =84, GD2, GD3, HMW-MAA, IL-22R-2+3}, IL-13R-¥<32, Z|uolA] A9 Zu)
ol &A (kdr), 7} AH, Lewis Y, L1I-AE 2 82 (L1-CAM), SAF-33 3+ (MAGE)-AL, MAGE-A3,
NAGE-A6, ZMFol -4 wtdw 3l (PRAME), Ambolwl, TAG72, B7-H6, IL-13 48 <3} 2 (IL-13Ra2),
CA9, GD3, HMW-MAA, (D171, G250/CAIX, HLA-AI MAGE Al, HLA-A2 NY-ESO-1, PSCA, 94} $&A|-a, CD44v6,
CD44v7/8, avbh6 S1ElL¥l, 8H9, NCAM, VEGF <=&A|s, 5T4, Foetal AchR, NKG2D ©|Z+=, CD44v6, o5 3, o
-8 g, Wadd, FHe MV, F41 1 (MUC1), MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gpl00, G w=jd #
Z% % &4 5D (GPCRSD), F4elobd &9, ROR1, TAG72, VEGF-R2, telobAd &9 (CEA), Her2/neu, o~E
24 F&A, TRAZEHE F84, odZaB2, (D123, c-Met, GD-2, 0-ok#1€3} GD2 (0GD2), CE7, €& % 1
(WT-1), AlolZ&, Alo]Z¥ A2, CCL-1, CD138, dﬂ@gi Zﬂg‘d— Jelo] AEe ozt dY; WA -Eo

EFI—OJ; tﬂ HLQ_ EH:LS’J[- Jq,‘_b z‘;o%oi_,_a HEHE]L, ?— 9]9}: /‘

1-)4
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[0939]

[0940]

[0941]

S=50l 10-2707505

199. FAldl 190-198 & o= shube] FAldol A, U2 (D19, M- o=z QI (D190 ALY o&

b
L
QL
s
2

N
QA ol 2E.
200. Al 190-199 F ol sl Aol A, AL BCMA, AEZF o= <1k BOMACIAY o] I A
Qo elof 2 E.
201. FAl 190-200 T o= Fhupe] FAldol AN, FA-Ag =l A e MElKom v AL @9l
19 A @Hol ALl o] E X FEE A ooF RAE.
202. TAC 20100 oA, GHE st FA o dAE A sMH S T A o AE

203. TAd] 201 = FAC 20200 AoJA THE scFvE E3EE A ooF RAE.

204, FAel 190-203 F o= shte] FA|dolA, AME2Y
2 HYFzEdoz Y fH8, adoME ¢ e A

205. F-Ad 190-204 F o= F}ite] FA oA, AXE FY FLAE AEY Aady g4I
lof 2%,

206. TAC 2050 gloiA, AEW Al2dE g9 AxY A 2ddy =des EietE Al ook AL

207. A 20600 loiA, AEW AITEE E=HRle Ak ATEE =/l T AZelA Ak #dsh Aads
FEst = e Aladd Y, T AXE FEA(TR) AR A2dd Zyel, B/rE "84 gZ2A-7)
ok g8l REZ (ITADE %P%o}b Az2gdy Eyelo]AY o2 EdlalE A of FAE.

208. FA¢] 206 T FAo] 2079 YA, AT A28y Z=uAdLe (D3 AME, Agx oz (D3-AEF (CD37)
AFE AlEU AldE T, T 0 A|add FEoIAY o5 e A9 oo 2AE

209. Al 20

5-208 5 o= shufol FAldl M, A2 FEAS AES] mrda AlEW A2dd QG
of wiAE wahE =Hds ¥ dRetE, o7 A7) ke mrlde e eR (D8 HEE (D28e] %
° 1

210. A 205-209 & o= spfe] FAAAA, AL ALY G TEAT A1dY d9E o £36}
=AY ok 2AE

211, A 21000 AoM, FEAT ALEH AL T AX FEAT B4 AU A2y Bl B o
o Alady s EFehs A ok 2AE

212, FAlS] 210 =& FAld 2119 oA, FeAF Al2E™ d9-2 (D28, 4-1BB H& 10052

[e)
§ mdjel wi o] A9y PR TS A9 ojof 24

=
214, FAe 210-213 F o] s}l
4o Apolo] EAGE A elok 24

215. Ao 210-214 5 ol= 3}t A4

of & 8
wQl, 2=#Ho]A, (D3-AE} (CD37) AFES st AlXW Aladd TuQl 2 4-1BBEZH-E 9 M
o L o2

Zvele ik ZivE FY g o)A
216. FAld 176-215 5 o= e A o A
3]

T AZ, oA 7)o} T Al
A FozyE Auw T A

/e

CD4+ T ME, D8+ T MZ, A 719 T AE, o]#AE 7]l T AXE, LJo|BH T A%, 7] 4 719
HE T MAE D 2H T AER o]Fofx Forry AeyE ME oo Holx 5008 Egsts H4o
xotsls A oo FAE.

217. FAd 176-216 F o= sty FA|dolA, T AE QHAE D4+ == (D8+el T AEES
oeF 2AHE.

- 126 -

, o2 T ME, 7] T4 719 T A, o]

AW Al

iy
o
O
12
rlo
,.J;
>—~
jos)
oo
o
X
kel
=
>
LI
m
=
ro
11}(e3



[0942]

[0943]

[0944]

[0945]

[0946]

[0947]
[0948]
[0949]

[0950]

[0951]
[0952]

[0953]

[0954]
[0955]
[0956]

[0957]

[0958]

[0959]

[0960]

S=54 10-2707505

218. A< 2179 Ao1A, CDa+ o CD8+ T AEL vl&2 oF 1:3 W 3:1, Agxo=z 1:12 Al ook =4

A=}

= .

o= st FAoA, T M2 SHAE FAZEEH FadE U AXE(primary

219. FAd 176-218 %
Q1 ofeF x4

11s)E 3L G5 }_, 74

= %

oL
il

220. A 21990 AoiA, A= JAZ]L oo =S

221. A 176-220 F o= shte] FAllol A, ok 1 mlL W#] 100 mL, 1 mL WA 75 mL, 1 mL A 50 mL, 1
mL A 25 mL, 1 ml WA 10 mL, 1 mL WA 5 ml, 5 mL WX 100 mL, 5 mL WA 75 mL, 5 mL WX 50 mL, 5
mL WA 25 mL, 5 mL WX 10 mL, 10 mL WX 100 mL, 10 mL WA 75 mL, 10 mL WX 50 mL, 10 mL WA 25
mL, 25 mL WX 100 mL, 25 mL WX 75 mL, 25 mL W*] 50 mL, 50 mL WA 100 mL, 50 mL WX] 75 mL X+ 75
nL WA 100 mLe] H-35 ¥x3sl= Al ooF 2AE,

222, FAd 176-221 & o] i} FA| oA, Holm oF i o 1 pl, 5L, 10 mL, 20 mL, 25 mL, 30
mL, 40 mL, 50 mL, 60 mL, 70 mL, 80 mL, 90 mL %+ 100 mLe] B3] & x 38t A o<k AL,

223. T-Ald 176-222 = ©]
224, FAd 176-223 5 o= shube] FA| A, HFAGA o 2AHE.
o

225. A4 176-223 =

il

=
26, AW w AW QUE ARS] g8 A 176225 % ol shpe] FAldel AR oot xAES o)

o =
BAANA Folebe AS E3eke A8 WL

227. Al 22600 glolAM, AW e AW FEle o As 9

228. A 22791 oA, 2 B AE AHFTY B/ EE 5T, HEF T Hduel Am Y

229. FAC 216 E= FA A 2280 oA, e F AE HEF (MCL), A =FF M), 34 HEERT
4 WEw (ALL), 891 ALL, "Hd fxwd wEgy (CLL), ¥-3A417 f2XF (NHL), %= ulﬂ&*é A B-AlE

ZF (DLBCL) S A& WY

230. Al 227¢ oA, 2 m]-FeNEHA oF e 1y T A8 Y.

VI. AAl4

[0633] Th&o] AAlES WA 548 9 xhen 2 g Ws Agalr] flgte] ofyrt.

AAd 1 HgeErtelte] &4 EE BAsteA BOMA 28 EA AEFobe] ulok & 3-BMCA CAR-T AlX<] Al
&3] FAH AL EF AL

[0634] T A>x7} 17st Foixte] Wigy g AMT2RE W Aspg 7wk FH6 o8] el 2w
AEE ot olA]A el S-BCMA CARs & 6}%—%%51%6}—& vholej 2 WEIR FATYEHUTE. ZF F-BOMA CARE
217+ F-BOMA scFv, 2=#o]A] el (D28 Z#E wvQl, 4-1BB fref AXEW 3% Al2d™y A9 183 (D3-A
EF 8 AE W Al2g® Evﬂﬂé F33t). nlolg) s WE ZAES A® EGFR(EGRRt)E F7lz2 1z s}
™ o] CAR 2aol dial g v EA Z&3ch; BGFRt-2Y G99 T2A 2% A gl o)) CAR Y25 E &
EAT. FEAEY F AXE PFEL A7 2AHES FEARE o AU

[0635] &A% &F-BCMA CAR T MEE slEAA dde|zntol=9 EAl EE FA3toA BOMA-Zd %4 A2

[RE S|
% MEF

3 TEujkste] theksl wkSo] tis] =AUt T 7R AFoldk BoMA-uE A thaad

RPMI-8226 == OPM-22 o] &3] E2 AX AbEI} Alo]E7bel BALS rtelr] 93 A9l =40 8% ct.
T 1AE RPMI-82263} OPN-22 ¥3tsls oA%<l E‘r'ﬂw F5E AEF F-BONA FAZ G F FAEEA

os H4® BW BCMA ES YERAY. A4S F3-BOMA FAR ANE BOMA-Sd MEF] WA S JERAT.

BCMAS] & & <oF Fo A HluA W9k}, (see Lee et al. (2016) Br J Haematol. 174:911-922). RPMI-
%%%OWZthHﬂ”ﬂEﬂﬂ o ¢ Wz Aor yeEkytl. (22 6.437 37.4uM) (Wellcome Sanger
Institute. Genomics of drug sensitivity in cancer. www.cancerrxgene.org/translation/Drug/1020.
Accessed February 7, 2018).

A. RPMI-8226
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[0961]

[0962]

[0963]

[0964]

[0965]

[0966]

[0967]
[0968]

[0969]

[0970]

[0971]

[0972]

S=54dl 10-2707505

1. AXLs) 84

[0636] BOMA-HE 4 A EZF(RPMI-8226) 9] A EE 1uM EE 10uM #egEnto] =9 &) wE B (83 F)
stoll A ol=lEe} A AE(E:T) W& 0.3:1 2 dFo] Q1ZF -BCMA scFvE 7k CARS st oA &<l &~
BCMA CAR T A13#¢} 37 Hl¥=EAt. CARS 2aslA] & T AFE(R)ete] T == oA FH A F9}
HIF(CAR T §l)o] 10uM &= 1uM dggEntol=e] &4 e FA (R3] F) dlollA R o= ARE-H AT,
7F Z79 AEe A d Zol’E A

[0637] 3% RPMI-8226 M7} duld ez F43517] 18] H&olE dl=(NLR)ZE HEHEAY. AEZ&3 Aol
A4 g% A2d(IncuCyte®etoln AL B4 A2w, ol ulelestelez)2 AGE vish gol 6] AA
AE M B ALY $4S SAPoRA WU, BEEE B AL = 2 el Aoy £
AL 58 AE F2 el A4HAY, T4 Abde] WEPEe Azl W EFsE B4 AX o 0@ F

st WA AUC) S =4 D 0% ZH(EA AE =) 100% #H(H]3]|ZF txTtolA T2 Az FEujdsE CARt T
AE)S Aoz wFEde o AUC(L/AUC)C 98] S =),

[0638] ©]HF 1uM(E 10) == 10uM(E 1B, 10) #AdeEvte]=9] EA] sl 9] FF S ddeEnfol=
skl A (2 1BolA 100%2 14) FEHAEES F-BMA CAR+ T AE9} wjF3lS wlo] vlus) 35 6

&-BCMA CAR+ TAI3Ee] ofgt o & A= w4 Ax Alde] AnE vehdrt. = 109 Yehdglxol], A

Ao ok ddeentel=e] Y ave &% W Aoln AAEQAI, vl oF 50AFe] A
VFEREA] eokth. o] Ade 27] B4 & CAR-T MlEe] AHAQ 7s 9/Es AE(A B AX AMES W
Ao zM) S FXA7= ddemvtol=e] Adn X3t FAeE Ayt 47 vE schv A =Hds
A, te] Aoldh &-BCMA CARsE & shy] 98 AAlE Mol #z= Aot

2. AbelEThel /%A

[0639] 10pM #gelErtol=e] FEA i ajstol A 3-BCMA CAR T Ao} BOMA-& %2 A EF RPMI-8226
°of AIEZE 0.3:1 o|FE 9} BAAME (E:T) HE= vjeF 5wk *J%—‘MW theFgk o] Al ETRRIe] S
Ak, 3-BCMA CAR (Eo)E wdEI A & THES wYge] dxwo® AREHJT. wig 4sd U IL-2(%
24), IFNy (& 2B) 283l INF-a (& 20)2] <ol wlek 7HA] 3 48417t = 2A-2C° YEIA S0,
dgde=rfol=e] EA= 3A-BOMA CAR T AMXEE2 A%t dY-Sol% %4 A ¥ FEado] whel CAR-2]FEH
Aol EFRQL AL H/HE H2 o] Frlel #o] Ik, olulgt A= CAR-vZ o] Vs& HHAIZIE
el eutol=o] gty dA|Ekirt. fAReE At 7474 2 schv 2% =ddE 7HAE, o] Aol 8-
BCMA CARsZE wralsl= Aol #2E AT}

B. OPM-2
3. AX &3 &4

[0640] 34 OPM-2 v} IZF M2E7F 0.01 pM, 0.1 upM, 1.0 pM EE 10 pM ddEErte|=9] &4
= BAstl A oldE el B AFE(ET) HES 1112 dto] 7Y Bt QI T AE4Ee Aold HHF Foizt
ol Bz A Xl F-BCMA CARE &) e} A mjd=Act. OPM-2 AlEE AdHoz o 7A4d gz dv

Aoz %A AEXE FH57] Y8 HgelE dE(NRE Ay A, Axgs 4L mlg o] AE Tt
S 24 Axe E48 FAstY] HFUHEAT. ddEntol =] FAjstell A wigE wfFHolA] wEE AEL
3 &9 ArE 7eA 10002 AAEHAT. 1 AdE = 3Ae] YERITE. dldEErtel =] e 87—
E2 o7 OPN-2 F4 AEo thdk F-BOMA CAR+ T A& AlEga S FHA7= Aoz AFFHAY. A}

3 ARt A7 e scby AF EHele R R/EE ol @ FolAzEe] MES Agstel HAE Aol

3+ 3-BCMA CARsZS w3l sl t}2 3F-BCMA CAR-E&d T A EolA B2},
4. ALl EFRI

[0641] Y] He] E#Ae Fox=REl AYikE 3-BCMA CAR T A1%7F 0.01 pM, 0.1 uM, 1.0 pM =& 10 pM
ddglmrfol=e] E4 T BA (7124, 10092 14)3slel A ol#FElet FF AEE:T) H&ES 1112 39
BCOMA-23E %4 MEF OPM-29F &7 slS= et vl s Wl [FNy (& 3B), IL-2(%E 3C), 183 TNF-a
(& 3D)¢] <ol HiF 7HAl & 24x]3be] SAEHATE. &= 3B-3Do] UElUSIRo] ddeEnlolEs §-o)& 40
2 FA-Z=% F-BCMA CARt T Al3Ee] ]3| AfolEFR] A4t R/He A4S FHA7]E Aoz AFEJ.

C. B9 F49=+ &3 3-BCMA CAR+ T Al E2HE 9 &4 v
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[0973]

[0974]

[0975]

[0976]

[0977]
[0978]
[0979]
[0980]

[0981]

[0982]

[0983]

[0984]

[0985]

S==4l 10-2707505

[0642] oF2 ATgollA, diEAQ 174 Foztet ohdd Z5F 2 (3xE g mvlo]=o] G|t ) <]
-BCMA CAR T AE7F thkst sxe #uzlmmle]l= (0.01 uM, 0.1 uM, 1.0 pM = 10 uM
e Ertol=)e] EA T FAstel A ofHE e} A MXE(ET) Hl&S 0.3:12 3sto] 6 WA 7Y FF PG
EAE OPM-2 XA Axsh A v S A G Ao &4 o SAHEUTE. Alel
E7RQl AAHS EFAshy] fdl, A% Foixtel i 4% #xF f2 F-BOMA CAR-T M7t 33 3A %
OPM-2 34 AMaxet A o]dE et 54 AE (E:T) Bl&S 1112 3§t st vo gdelm=nlel= (0.01 p
M, 0.1 uM, 1.0 gM T 10 pM #g2izrle]l=)e] &4 = F-Astol A wd= ATk, 24413 &, [FNy <}
IL-29] EAE S4317] 98] A7 AEF AT, o] A= = 3R veEfolRe] 7 Aol HatolH; 80
Eo]A #-BCMA CAR-T AME&3] &7 Ale|ETRQl Ak FrojEX o gdentol=o o3 F7lshe
o= #EHT.

r\o

[0643] 919 A7E F B F7149 AR Tzt AEZHE Aakd F-BOMA CAR+ T AlE2 FAF= AT
A el AZE FolAet & Wel MDA A (3 TR Thelmntol=dl WA F-BOMA
CARY TAH|3E9] &40

et

OPM-29} RPMI-8226 BOMA-%& thaha 253 AEFer vlu=glch. AEgs) 243 Aol=skel Ak (IFN
¥, IL-29} TNF-a)o] $ellA e Ay Aoz HATh. H|3E dixzwd vus)] Alo|EFI] FEe
H=A0 Ao 7b AAtE AT, AES 7 TR & 2 WA 33 FP A

[0644] F71E 9] dgEvie]l=2 A2dE OPM-2 %4 M Ed d

RE FARAM BRHAL. (P=6.2 x 10) (£ 3F) % 3Fcl4 e kel o] CAR T AIE&3] 240
3t gl mnfol=o] X7 FIh= RPMI-82263}2] F%5 wjdollA Fojxle] a2 Aoz Jelgon dx F
Ax}= MEEE] 4 (P=1.9 x 1078) ol dAA3 F7E yeEbWth., E=3 BE CAR T 39AES OPM-2 Al X
9lo] & Wik Flol A ddElZnlol= HLo| o3l FAFA =78 IFNy ,IL-29F TNF- a A2 with,
(P <0.002, %= 3G) RPMI-8226014 &% wl® CAR-Z& T AEo 2|3 Alo]E7lel AAe gdykerlo]l= X
59 tEo] BE Foxte}t Alo|EFRINNA A A T

(P<0.003, & 3H)

AA 2 A& AT s Fd EolF 7153 CAR-T AX 9o st

Helertolte] F5 7

e Z7hek 3-BCMA CAR T MlZ &3] 4o

A. CAR-T AIE &d

[0645] WHEE &9 2= wkﬂ} AA LA FY Bold 7|5S &4t YEYE CAR T A2 582 A
W 7l 2/5E A W AE 54 T8 9449 F Jduh. (5, A7 HEd wkgEte] wElo s o

z7] &3}
(Zhao et al. (2015) Cancer Cell, 28:415-28). 9]¢} o] AJ4kel 3F-BCMA CAR+ T Alxs 96~ ZolE 1
x 10" AE/A2 38 SR, YAk Aeld BOW-IA B AE MLS AE)7h ket sme) gdeweto]

= (0.01 pM, 0.1 upM, 1.0 pM FEE 10 pl)9 A B FASIA o) 14 (E:T) v&S 1:28 3}
o F7FE St}

[0646] ®f 3-4¥wmit} (ZF MZE 229 A4, CAR T A& AlF38F3itt.

I F AXE vt AlAs wilx], B sEE AIZ FU1e ddeTrio)=e s 27] AE sRE AEY
olg3tH, oju A2 =X A2 WAFE AZE %A AE7F HE=E F Qdvh. 89 AFo] 31d YTt
ot =Y. ¥ AFoA, AEZHEol”EE Bk AlEE FAE BN o BdY mARA SHEUG.

[0647] <IA1A A37F = 4A0] HEREATE. F-BOMA CAR T AlE9] F7hel o] 149 dde=rtel=7} §le

A3t dlas] 2 sk ddemrto]mell A wEHQITh. o] £4& F-BMA CAR+ T AlES] B FHo=H

B FaEon 7F 148 oAl Hel e Fda T o HoRNH fUT T Alxd CAR Eqiske] AatE Rl

oo A4S CARE dshy] flel] AAlE A e Syl ¥

A 0.1 pM F=e] dgewrtel= sol A CAR-T Ldle] 7 i wWslglgol ‘éﬂ‘»’it}. = 4B

=4 AdE Yl vk, 5 il A2 gE 13k F-BONA CARsE % =
]

sol EA) mE PAl SolA oY W BA AE AFEL W, o

o

3



Yol A 28 AlolE At m F AETS WHHS FIHAY
=7t 5 93] wiEEE HE uet AE ZW/EE A
A g sl ek
[0986] B. CAR-T A|E &, Alo]EFIQ AA, a8 A
[0987] [0648] 399l FAAZRE el AEst Ay} o] AJ4ke F-BCMA CAR+ T MIEE2 0.1 pM dd

e 315]:;"94 A skl A o] HAE ok A & (E:T) 1:2% 8sto] WAle

AE)ok s 96-d Zeo]Eel Al W ZH " EH AT, g =4
TE A¥ T7} < 50,000 MIEY w7px] =&, AEHe
(IFNy ,IL-2¢F TINF-a)& 5, 8 283 159 AZ#old 3
(D259 gt FAE BA] o8 4, 7 281 1499 FHE A

s
a

2]

hy A
-
°]

a}o]
(MM1S
gL 28
&7t
ze]

2] H BCMA-Z&E 4 A
W 3-4edwi} AE et A
o Aol A 35wt Abo]
12b A ZHHEAT. CART Al
=490,

[e]

o

3
24
IE

ol

ar
o RS

A

rlOF{ng Q m

m&%
oz4>

e dehid, 'y
gelwre =g A

=

oy
a

mlo

UeEb =

g =vtol

57t flske] A

[0988] [0649] T 5A+ Z+ AR A A A9 3F-BCMA CARt T AlZe] MZ F(AEh MAF gE
= BA0A AZH ool %—5‘—?‘; AZE vepdt, 14 Axe] gk vhEE A= o]F
FYE TE 3 CAR T #oAEL 28¢ol] AA thxa (P < 0.003)e Hlus] =718 AdE AXE 55 7R = A
o® A7} UEYTh. = 5BE (D25 7 8% 2= (WFI) (2Fo]B (D3 CAR oA Alo]E=
= Zgolgd AxX o g z&3
[0989] Kbl bS]l LS LFERATE. Z7bek AE 4= CAR T (D25 2@ (P< 3.4 x 10
[0990] ;% 5B)3 wlA] W] L-2, IFN-y 3 INF-a ¢ A4F (P < 0.5; %= 5C) 3 dAxso] tt.
T AX 4, AlolEFISI AAF gz Aol AL dHiEEH = olF
e

[0991] AA e 33D F5F 2o A BOMA CAR-T S5} A4 ti3t dldaeleriol=e] §%
[0992] [0650] AFxF4A (3D) <1xF BOMA & x2 A&7 g ME 75s =

(rBone ) (zPREDICTA. San Jose, CA)7F BCMA-& RPMI-82260] U1AHAct. Z47] thz oA 4l <17k &-BCMA

CARE &3l 20,000709] T AE (& CARE TE3A &=
T REA ol 3D Zdz wjoks ).

[0993] [0651] 2¢ T+ 74

A%e e Aor WEHAL.

(D8+ (L:_ 6C) T AZE HekolA D25+ & =717 A&=H Q).

% 3E Al 93 (b3, (D25, (D4 18|31l CD8e] %W
) E]‘}i = GAA YEFHRO], ddElmntol=e] EAl= 7Yl 3-BCMA CAR+ T/H]EEQ]—

=

2o T AE)7F 1.0 pM g =rlol=9 &4

4317] 938l
FEl CD3+ Al
gl 3lollAd D4+ (= 6B) 9}

wrjol e} &)

o

74 ©+2 BOMA-ZE
o] mdl) 18] OPM-2

- ok
=

=
v A8k oA S-BCMA CAR+ T Al3ze] S7te %, A4S 2/%E+ 7ss =
[0994] AAle] 4 AA W] CAR T-A X7z s sldelErlol=e] %
[0995] [0652] @-BCMA CAR T M3 &5 9 glde enfoj=9lo] 3ol o3 &%
FF wRolA ZAHUY - RPN 8226 17 TR BHE o]0l 7
A7b g FEE o Fold H B (54 5 2,
[0996] A. RPMI-8226 =4

[0997] [0653] H52 5 x 10 RPMI-8226 M¥EE I8} (s.c.)2 FUWEon Fo
LH AT, 04A, =-F4 (R2) €5 F-BOMA CAR+ T A2 (f]ellA

2]
Aol AE25E e FEE] Al A7 duls i # (CARE

g TS URToE AR FAHAT. FAF R o] gh
¥} 5 x 100 CAR+ (= 3o]) (D8+ T MEZ oo, T
25mg/kg® 7 W(i.p.) 2, d=09A Al=&sle] (T A2 Fo)
o sgo) AEo] BRAT. Eehze} O IIN-7Eh 27
Z(RO) &8o] A A.

[0998] [0654] 7} F=oll thEt FF F3] S| = 7Ael Hehglon,
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53] 150m° 742 A}
s} o] WrHom 9l
1A Qs (Re]) T A Ee
ok 5 x 10 CAR+ (==

[e]
R
A5k

= )
=

i

Ko]) CD4+ T Al

22 mrpo] o} wﬂ
B AT Eol
1 (PK) 7S 9

T2
MEE
217k

CAR+ T A|Z o] obs

PdE Erlol= ¢} 288 &-BCMA CAR+ T A3

H~l



[0999]

[1000]

[1001]

[1002]

[1003]

[1004]

[1005]

[1006]

[1007]

S=S4d 10-2707505

o] F3 Folv wdglmvle]l= EE F-BCMA CARt T Al ©@Eo 2 g FHo w3 =3 FF 434S e
Y Aoz A, #aE a5 vpAe dd geemriols 5o (5, 219 o]F)E Eghd &7] Al
oA 7 EHsltt. B Ade T Alxe 58S A7 AS 2L/EE 7|53RSE S/ e degmrlo=
o] ¥ I3y,

0655] % 7hel21 bRl AR Ealol=st B-0U O 1 LS A A% UE AR a5 M9 3
Rk S hebaTh. F-BOI CARY T AES dgeluvie|= g Folwe o) BT AE (n)k 8590l
(Bt AE 58 - 43.59% e o AR gl sl 20)

[0656] =3k 7, 14, 21 2183 34Ye) ZF 59| W o U (D4+, (D8+, CAR+ T A3 183 H]-CAR T A=
o] 47} As|Act. D4+ CAR T AMES H-CAR T AX2] 47} = A9 8E (793} 142)o Z+zF, 8B} 8F (21
I 349)el 2z vpeluk 9ok, CD8+ CAR T A X9 H]-CAR T AE9 47F & 8C¢ 86 (7€ 14¥)o z+7+, 8D
o 8H (21¥%} 34¢)o] Z+zF et otk dN U (D4+9} D8+ CARt T AE F9 Z7H(H]-CARt T A&
A7t e X5 180 H|&) F-BOMA CART T AZ& #HdgErlole %3S Fojute Hox 36 A5
Ak,

B. OPM-2 =&

i, A+ 1

[0657] &-BCMA CAR T A<}l 23t dde|mrlol=e] g0l A Ta TU EdolA OPU-2 AEE o] &3}
=459k, A= (NOD.Cg-Prkde™ IL-2rg™/

SzJ mice (NSG; Jackson Labs))2 AW Wz (i.v.) WRE FA A (OPM2-ffluc)ol 93] F& 7% 2 x
100 0PN2 (T Z42) TS Sougit),

A 139 A (CAR-T AIE Fof 149 A) FoF o] TS EE F&5H YEEY J4S ol &3] Fod.
AEL ¥ Elol 8.ek=o] = vk} o] shut o] o] thefst X H 1Fe] = 5

o]
[0658] 574 1H< 10mg/kge] dldelimmiol=g QIA-9F Az 57 ) FAEY, (D1l Astry
(CARt T M Fo] 19 #) (gl Evte]l= () T (B) 1499 AlZ3b (CARt T A3 qu AlZ 5 149)
(Aelzerte]l= (B)), 7t A% A7zt &k Y Fofub=th. CARt E .

T AZE s
(Slell A A3 npop o] A ow 3 FojAo] MERHE FHs A=Y Az o8 AitHs)2 04
of FlHm (F9 AE T F 1) 5x 107 () EE 1x 10 GOR-ZH T AE §2o2 o
¥ 1
E 10 47 AF
¥ E1: 47 AE
a8 No.  |2® 44 =9 CAR-T AE
(e 29-34x9]
T AZ)
1 = :
5 EENES! (1 x 10)
3 e Ertol = ( nia
1 Eﬂ‘é’ﬂg_u}o]c n/a
5 %o + eﬂ%ﬂEU}OlE () (1 x 10")
6 w9l + ddelmrtel= (B) (1 x 10)
7 F-BCMA CAR+ T AI¥ (1) 1x 10
3 F-BCMA CAR+ T A (A) 5% 10
9 F-BOMA CAR+ T AIE (1) + 1x 10
gde]euto]= (A)
10 F-BOMA CAR+ T AIE (A) + 5x 10
dge]ievtol= (A)

- 131 -



[1008]

[1009]

[1010]

[1011]

[1012]

E=0d 10-2707505

omn

11 3}-BCMA CAR+ T AME (2L 1x 10
gdg Enjol= (B)

12 BF-BCMA CAR+ T AE (A]) + 5 % 10
g Eutol= (B)

[0659] CAR+ T A Fof ¥ 397} A&y Gidol os) vhks 1
EUY 9S8 A= PBS (156 ng/g AF)E AEEAZ] FA|HA
70 Faukt. AA fECER 2)E 2 A Evid A A

2
o
I ox

[0660] &= 9A} &= OB 46U7MX19] F4 A7]9] 2345 v, A& 28%F (1 x 1006, = 94) & ﬂ%%k
(5 x 10™; &= 9B) CAR+ T Axe] &4 T+ HAStA dgg|mrfol=E 19HE AlZFsle] mjd (=
o= A) Feflgt. & 9C= 53d7MAY 2 el TF A719 FRS UEdG. & De 193} Eﬂ%ﬂllﬁu}o

=]
¢ 34 AFCR AE 5o F

—'—|—’

=t (i’ﬂ”ﬂﬁu}olﬁ A) HEo] 8T CARHE Fowe 7t BEo] TRy 29
469)5 vEbdTh. = 9E= 1U3F ddEErtel= glo] (dlidElmrtol= A) A& CARTE Fod 7t S
ExOIA vebd AeA e 4 e F

=X FF 9 AACAR AE Fol T 46d)E HERIT, HEeE 232
o

i S depE ols) gl ddelmrlelnel Frhe o CRe T S SN O T AL ol
AolAel mal FF AP Folmi FF 710 ARE AL dow B,

[0661] %= 9F¢} 9G= L& (1 x 10%6; %= 9F) &= A& (5 x 10°5; & 9G) CAR+ T AlFe] &4 =& BA
atoll A CARHT Fol 149 F gldgerte]=o] Fo(Hdaero]l= B) (%= 9FS} 969 FAX)S A3 e 4
T AAoA e FF Ao AFE UERITE E HE 5397149 7 BEo 4 T ZFES 4} L=
9+ 197t dgeErtel=(Hd e mrto]l= Ao} dEe] 18 CARtE TN 7} 58 250 T4 9%
AIH(CART AIE Fo] 5 469)ZS Yebdn. = 9] 193 ddgertol= floj(dldelentol= A) 1183 CAR+
Folg e 7b T8O ZEI T4 JA AF(CART AE Fo] F 469)E yehdth. o]} o] Ydekvlel=
gxow Fodo AF I AV)E Folt: S E F 1oy CAR-T AXEe 4 &30 Fo¥ FHddA wHde=
mpol= o] Frb= FUo ARS =g s T AV|E Fole For #HEEoen uEFF (1 x 10°6) CAR+
T Ao Fo] T 30404 AlFtog2 F93k xfo|7p e}, o]ed &3 gEol ddgmrfolme Zge

193 T AQE FolE Ba Fo 4FS =i e AoE BEHAT.

[o

[0662] A7 AldolMel AE A¥rF = 1049k 1B (dldelmrtol= 29 (19)S w2 157 B(CAR °o]F 14
(Ad8), 2t7h), 183 = 10C9F 10D (742 87 A8Fe] CARS W 1i5)ol YEsith. oleh o] ¥
delmrtolre] Frhs 192HA) B Add (149) Fo(B)Y w F-BOMA CARt T AlZ (54¢ 1833} A&
FAZ R AsH FHo HE a¥E IVHAIH.

i

[0663] & E2+& o] Oﬂ%LoﬂAi S4" 2+ 8 50 e o AE (ms) (CAR+ T AIE Fof & 56d0 54)3}
CART T Al Fof & 56d7kA] A& aF9 Fo =5 AT,

* 2
¥ 2: A&
¥ E2: AE
g NE 8 Ha AE # CART 569 %
(6l 54) AES BE
wol 1.00E+06 24 0/8
A Eutol= (A) N/A 28 0/8
degEriel= (B) N/A 25 0/8
Rojt g Erfe| = 1.00E+06 28 0/8
(A)
Bty g Erlol = 1.00E+06 25 0/8
(B)
CAR+ T Al¥E(a1) 1.00E+06 56 2/8
CART T AIE (AH) 5.00E+05 35 0/8
CAR+ T MXE (a1) + | 1.00E+06 N/A 6/8
gl Eulol= (A)
CAR+ T MX (A) + #|5.00E+05 52 1/8
gl Trlel= (A)
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[1013]

[1014]

[1015]

[1016]

[1017]

[1018]

[1019]

[1020]

[1021]

S=54 10-2707505

CAR+ T M (3) + d|1.00E+06 N/A 6/8
g Trlel= (B)
CAR+ T A3 (A) + #l|5.00E+05 36 2/8
gl Tulo]= (B)

(i1) 994+ 2

[0664] 37} <Al A NOD/Scid/ge (NSG) Z= 247 AT 16]4 71 A& t2 OPM-2-2A el Al EE Foju
o (i.v.) CAR-T (& EAIYE ;T (i.v.)d 149 FoF EHAY. 54 2FNA 10mg/kg ddz=r}
ol F HEE UxRwY ¢ B U FUF 194 (CAR-T Fof 197)9 VLQO*DP (Al Z=rto]l = (3
galmrlel= () Ei= HFE (W3] (0))9 A TE CAR-T (B RODHAE Fo] T 14A (X5 dda=

rko]l =(D)).

[0665] T4 AE Fol (043 14d §F FX8 & (subtherapeutic dose)2] CARt T Al (1 x 1076 CAR-T Al
I (F HY vE FAREFEH A e 2 oz AErE A9 ] FoEAT. A= = 10E, 10F, 1069}
10He vrebuRoleh. dvlelB= Hu £SEMO. = FAET. A ] AE s Ad-rEser-dad H2ETE O
= 2P HaE 9E o] &E 3.

[0666] % 10Ex= FAIXE Ao
=

e, e vtol

it
|\
o
o

st AE o] o A 60d

o] F7h= o Fo] AEA AAE CARt T AIEES Foldk HolA

o= FFHAT. = 10FolA e} Zo] #HgE Eulel= ,

ARt T AlEE X532 HdA AE 235 7171+ 3

94 Az, F9x, aAdaR=E Ay Az, 77

AR yxE AEL A6 dig gdelentel
=

ae] TF A 549 Ay
=
=

oft 10
offl
>
it
2
2
B
&
094
@
(-7

= HU
o

it 1:0{'
:\_I‘
~
41 ¥ |1 o

i)
)
fr
o
=
S
_&
>
—
)
I
o -
o
>
=2
>
o\
o2
Hu
N
e Qo

9
ww 2

= 0.04)AM S7Ha §Z° o] &, A #Hg

Jbek CAR T 42 Uedion (P=7.3 x 100), $7 AdeAs 224 g, dvewnt
003)ollX ©Eor FoF A7) thsf] ZAqt A3 = T 5235 713 B ol St A Eﬂ%ﬂlEHME

A Fo] F7h= F CAR T FAApllA FF AAL AES S7A7IA &k, AA W OPM-2 £ =g

A ddelnfol=o] os) F-BOMA CAR-TS) A& Hgow Q3 &I % AAY F7iEE @ﬂrﬂ e}

=

o
[rt
il
o

A

-
—
—~
~

32 o

[0667] Azwe Al @olol CAR-T FEHA BAS fls) FgHUom AMEEES A-Sol8 AE (H-kd,
TR )3 muCD4s)E wiAlEl7] sl RAR ARERL FAE BAom FAHUG. Arse
CDASHCD34CARS 3ol 5ol e] Bole] vholaAm el AT/t FohAch. 54 23S A5 2 AR QP

obr=nisl B7] ALFAA AAlE AT £ 1069 10HE ¥ Folabe] CAR-T A|E2] Fo 1 e 8, 14, 22,
28¢49] Fo M U CAR-T AMl3Ee} ®eo] tjx Axe] FAE A4S Ueld Holth. A= 2V|AHd A, 5
8 U@ Ertol=e] FA Fofo mal (xx P < .01) TxEN W F7tE CAR-T AIE +5 yehdt},

AAld 5 FdeErto|=7t F-HF AFoA FA-CDI9 CAR FA o wA= F3

[0668] 3-CD19 CAR-2& T M¥+:= zztd CD4+9} D8+ T AE(AZT A7F Fo] A2 E-E HG3-7]dk
T o3 FEE)et ¥-CD19 CARE dZYste wheld~ HEZ APAEHS Y. CARS #-CD19 scFv, Ig-frl
2ol eIzt CD28-F&l 2 'k Ewel, S17F 4-1BB-f-2] AlE 0 Al2d Zweda 7k (D3 AEe-H2 Al

= RE
g Evlg 3T CARE JFHEE A TR PAEY R ARSE7] 99 29 EGRR (tEGFR)A 2%
s, ol A7k A T2A 4Gl o8] R AAZRE 2eEgc.

[0669] &-CD19 CAR T MEE 5uM Bl ZErtol= e tizxate] &4 stol -CD3(s A= Ala2de AlF st

7] S8 AR G-Chogzh 2 o= Aok glol)sh W M Bal E-AHA AT wekth. F-(D19 CAR-EE

DA MG A e Wl &St G OV ARIA HeldEd, U R AN SHE £
I ENS Ba 9RY A4S BAS SHaYt. ® 1elAsh 2ol 12N Bebel F-AH AF 23
Gl e ERO S L R T AE FAE SIS Aew waas.
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[1022]

[1023]

[1024]

[1025]

[1026]

[1027]

[1028]

[1029]

S=54 10-2707505

AA 6 A7 Aol (D19 CAR-EE MIXE Fojure oIzt AR F5ES DxHM CART T Al¥Q FF
Alole] #aE #A

[0670] X5 AZe} FA U CAR+ T ME $7F A ©£= Wx4g (R/R) ¥&X7]1 X Z(NHL)S 717 2879 A
ol At Al HrlE e, o5 -

(D19 scFv @Aek 4-1BB AIE W] Alzrd =dlQI(eF 1:1 W) (D4+¢h (D8t CARt T Al %8 Foie)S
ah= (D19-3%4 7lvlel @9 F8A (CAR)E Ldets A7 T AEE Folusltt.

&

3}
=]

[0671] CAR-E& T Alxo Fof A YAAES 37 wd 30mg/m2 ZFciebilzh 397 i 300mg/m2 Abol =
=R ﬂ %%E}. 0L x}lol] PAAELS A ) FALS =3 5 x 107 (DL-1) E=E 1 x 108 (DL-2) CAR-
e T A|ER X 899kt).

[0672] A&= = A9 54 AldolA @2y vk nlgo] DL-1 9 FoFoz A5y 20 v A UBAIE
HZF(DLBCL) WAt IS Eo| dis] & ESOM UERATE, o9} o], HA W& u]E(0RR)©] 80% (16/20)=
Lebston oidake] 60% (12/20)7F ¢4 s ((R)E 28T Ao AZHAT. tdAke] 200 (4/20)E F-&

WS (PR)S vERoH 20% (4/20)& AaA A3 (PD)S vebiich. CARt T Al Fol A &getslganio] wkg
4 e ddAbE (7F stetey ol F 1270 wiwke] mix| e SSta oy e A & oHgAd e 1184
AL 7)ol A, AA ¥E v&-e 83%%th. (10 ORR, 7 CR, 3 PR, 2 PD, n=12). FXAE 713 A= (7}
Ak A7 & g4d HdalE oy gdtsten Fukge ob)oA, Al wkE Hl&2 77%th. (13 ORR, 9
CR, 4PR, 4PD, n=17).

¥ 3
¥ 3. AA u9-&

¥ E3. AA 698

DLBCL ZSE, DL1 @Y 8% 4A
A4 (0=20) 424 (n=17) Fgsietay Fue (0=12)
ORR, n (%) [95% CI] 16 (80) [56, 94] 13 (77) [50, 93] 10 (83) [52, 98]
CR. n (%) [95% CI] 12 (60) [36, 81] 9 (53) [28, 77] 7 (58) [28, 85]
PR 4 (20) 4 (24) 3 (25)
PD 4 (20) 4 (24) 2 (17)
s<pA Ut 5 5 ghal P

TopAet sstEgtey me AW ¥ oD mi PD <At setew 12709 ¥

[0673] 7} ©A] DL-1 23] &30 =2 X &3k DLBCL thAaAr Al H F HeRE vke (PR)S YEW 198
AePgd A3 (PD)E BT, H7F 94 DL-2 13] &Fo= X5¥ ‘% F Ué?% PAAEL BE (RS A3 Ao
2 AFEAY. HrF G4 DL-1 13 g0 X e £ 279 thaArt 9= MCL ZZE|A 1 PR¥} 1 PD7}
#AZHATE. HE S|ES g F H, EF: T

S| EC] At Al W 1
o] WS e Aom FAHJTH.(7 (R, 2 PR).[0674] Tx ol W) CAR T AE F7} o] AFHA-5o]%
QolX AsA. Fol F 54 Aol S4¥ P ) (D3/CAR T MEe
T g oR aFEsE gqaAEe el FA"EY. 8B Ag (PD)E 7 AR
oh kgl (R/PRICNA T e A D3/CAR T AIE7F BREATH = 128D wh-go W74l o8] 153}

il
ol
o

Ho} (A%® WS (CR/PR) Ei 3%l PD) X|wol uhge Ao tpaASol A9 (D3 /CAR T AE, D4 /CAR T
A 18]35 (D8 /CAR' T AME(ME/uL BN; A £SE) ] 7S PR, G (CAR' AIE/ pL P )9} whs-
b (CR/PR)S] =443k WA (AUC) ¥} PD7F 3 Edell JreRURRIvh. 2 A3= Aol Aol whaf, 18]al o B3
ol WA wkgo] Fel 1t = (D3/CAR T ME FFE3 4w #A7F ke AR A3
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[1030]

[1031]

[1032]

[1033]

[1034]

[1035]

[1036]

S=S41 10-2707505

& E4 CR/PR tf PDY] A4 9] C,o S} AUC)-25

¥ E4. CR/PR o PDQI At A Q] Cpax &F AUC)-28
(D3 CD4 (D8
CR/PR PD CR/PR PD CR/PR PD
(n=16) (n=4) (n=16) (n=4) (n=16) (n=4)
Cuox (CAR” AIE/ pL E )
H(Sh) 612 (1919) 2 (1) 220 (754) 1 (0.6) 426 (1314) 0.5 (0.5)
Zok (A&, AdD [33 (1, 7726) |1 (1, 3) [8 (1, 3040) |1 (0, 2 4 (0, 5238) 0.3 (0, 1)
Q1, Q3 7, 123 0.7, 2 2, 46 0.6, 2 0.8, 104 0.1, 0.9
AUC()—28
H (SD) 5883 (18821) |16 (13) 2369 (8388) [10 (7) 3873 (11963) |6 (6)
T (HA4&, HAdl) |[196 (11,(14 (4, 31) |47 (7,19 (3, 17) |23 (1, 47834) |4 (1, 14)
75773) 33740)
Ql, Q3 52, 781 5, 26 16, 261 4, 16 4, 761 1, 10

[0675] 3etslara el Whe ¢lw= wids DLBCL (BCL2 AWz} yycel BCL6S) o 719 & 7}X wjo} &4 &)
1) % & ol

AFE)E 7MKL DL-191A4 CARt T AIEE Fofwrd 3 digdxe dis] 54 A HdA SHE =
CD3+/CAR+, CD4+/CAR+, CD8&+/CAR+ T AE9] 47} = 13Ad] el QItl. 1 uidals o] Ao &2
FAtole EAFH|A, WA AE Alo]ERyx vt TE|al gEAY (DA-EPOCH-R)S o
8/8 HLA-HX|3ta #Algl= FARZREH ] F3t
Frgton olo] the) WAl TF =714
AEold 100% A 7] vl S L}E} i Ay

s
k=

LE (1 BN
l-ﬂ o I
(it o [

-
b

= $% /AL o4E T oA A

Ea
A
E o] F CARF T AIEE W] A, 7] ddats
o]
-

A ARE FHdon oldHdled3 (GVHD) S 7HA
k. CAR+ T Al Fol A A7) daate A4 & dF 2o 2 AFE @5 29 (PET-CT) (= 13B)9
3 AFH 3 27 FH GA ORDOl g8 geld A F9 Jojgo 559 FolE 7 diT.

[0676] 3-CD19 CAR-T A¥ X&E % A= PET-CT (= 13G)9F ¥ MRI (%= 13E)olA vERd 3

A 217 54 EE RS AF glo] Fol 280 F RS DA, ORT ATl Fol 38 F 4] &l

A F9 golele] Aol deEpom (= 13F) AA A4S SRSt = 1304 Al ntet e wol
).

KX
AL TEF ) CART T AlEe] A - %% LPE}

T TEE G ol AR glol ofeilth. oFs A
i (T 27 WFET 5S FF, Fo 5 oF 113l ##E A FF) ol T HI I AT 4
7] di3ARE A R PET-CTE 3jEA o= 213 AX Y F A (RS @A (2 130), CAR—T

A el O RE oIS E RIS 7] A W 37 A7 O el WPl e

[0677] 1 AZ}= CARt T M2 AW L As7t 71548 5 &4 CARt T Mlx2e 74 E=x &4 Y/EE
CAR-T AMIXE X Zol the d-FF whgo] mE Ao o) AAE & dvps 223 2 |
CAR+ T A Fo] & A W A-3F] wpe} CAR+ T AlEE -5 FAS v Ay 5 .
CAR+ T Ao A3zt a7t A ela F31E = o CAR+ T AIEE ASAses o] 1859 &
T FE T S Ao AL nEd

o

A 7 A& A= e 3-CD19 CAR T AX A4 ulg glgElzvlolze] &1

[0678] AAle] 5o 7]AE npel o] Aoz AAE F-(DI9 CAR+ T AMEZS FA7]aL (D19-2E A=
(CD19 AL 9 FA=YH K562 AxE)e 37

zZhg 719t & AE (B:T) H&S 2.5:12 3to] gga%nto]= 1 nM, 5 nM, 60 nM, 550 nM 3= 5000 nMe] &
A e FA () skl A M GAIZTE. 2% K562-CD19 AlEe dvF o= 124 AEE FA7] fa A4
1A A g2 SEolE d= (NNR)Z 2PA- AT, Axgs) @42 A48 F3 Al1d (IncuCyte®@EHo] B
AI3E A A 2=F o] &, o4l Hlo] o Alo]dz)o ojF] SAE upe} o] oF 12047t AA AE Thed 1A
Aae] &45 ST o=N FHriegltl. 2 2o Mxe Al W4 Fdol"dEATt. & 1A YERYRe], 1

Aspe A wrtol=e] &7} o @.01]%1 CAR-vi7l AlZ g8 24 ZAvhs &3 dAskqth. fA
BAo A, AaEL BT Bl Aoldh &-(D19 CAR+ T A% 4 (5, Aoldh AlzF L/mx Aboldl Fojx}o
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[1037]

[1038]

[1039]

[1040]

[1041]

[1042]

[1043]

[1044]

[1045]
[1046]

[1047]

S=S0l 10-2707505

AEZRE Aol wel gehi

[0679] &= 2 AFolA, 3F-CD19 CAR+ T A|EXE= 100 nM W& 1600 nM #g2|Erfo]= 2 nM E& 166 nMe
7oAl T2 digh 3FE, tixae] EA slolA wE 7 335 (CAR-T HEZ) glo] K562-CD19 o] HE] A
xet 2.5:1 BT HE2 A wig= AT, 12072 viF &, AEZES EEFo] D4+ = D8+ T AlXZ A BEAL
Ul (D25 &= PD-1¢] 3W =do & FAxX o2 EAFHJT. & 154 Yebslxel, Hiasxe e

Lrlol= (2 1600 nM)7F A3 3-CD19 CAR+ T A E e} K562-CD19 o] el A|Z o] uj<ke] CD4+e} D8+ T Al
oA FzoA thE 2@F Blus o e £ (D25 WY AnES A g, ddelmrle]l=o] 4 3§
ol A, #iEEel 1600 nM (= 15B)oll A Zxf (DA+9} (D8+ T AlEolA] PD-19] T dele] Apo]7} Pawx] ek
=

[0680] F7F AF-elA, st sx9 dHdelEvfol=e] Ex & FEA SfolA, 3-CD19 CAR+ T AES}
K562-CD19 o] =¥ A7} olAElet 4 AEL (E:T) Hl& 3:1 T 9:18 37 24713t st wikd 5 vk &
Fole] IL-108] Fo] HAHALk. = 1604 vhehtglel, Al mvlol = S0 mek T AL wjFele] 4
Fol U] 1-109) u] R/EE H4S SR

AAle 8 A& AAF F FF-CD19 CAR T Al¥E HF digt edelrnio]=] &3}

[0681] ®WFEg zp=o] whe} AA|Z BAsI= F-CD19 CARt T A9 F8o] AAd 204 HAAHoz HAue

| met SAEAT. 1uM ddE=rlo]= B 50 nM HE+= 500 nMe] 7IvkobA] EF ik stEES A4 E
= FAstel A, AAld 5ol AdAAom HuE viel o] 7 FoyA (pt1d pt2)ZF-EH ALME E-CD19 CARt T

z7 EX HE 2.5:12 (D195 &dslr] 98] FA=HE (K562-CD19 ME) WAbs A 2E K562 Al E

o A wiFEATE. 7 TRl o] AlEZE o 3-59Rbek oA 7 A XA RRE  F7H
AFLHAL, AE 5 2 At 27] AlE 42 Ad43 & 43 g iﬁ% o] &3] MEE EA A
EE AAFAZT. 1299 w7 3 F 43]9] A=o] FIE Q. 2ol A AA AE 7 A
AEJn 2 Axe AT T AE §9 HH WAz AYEAY (2 174) B 27 9 iud gEd 5= (=
17B) 2 AR EHATH. = 174} 17Bl vrebUglzo] AE7E dlgeEvntol=o] REA e nls] A sfollA wjdkd
o= olyd AR BA Al F-CDI9 CAR+ T AlEQ AXE Aol 2ol JAY @A Ang axrt
g,

FW

o

L=
N

ok
[e]

F

Y
T
IS
N
o

[0682] MAT] & ztz+e] AAAA A, 1 pM glgdeEnlo]= Hi= 50 nM %= 500 nMe] tiet = A A=
¥ AlES} K562-CD19 AIE (eto]lE H=(NLR) = 2h8s) o] ofHE et 14 AX (E:T)H&olA o wige] <3|

AEGe Byl S, ALEH BHE A4 §F A7 (Inculyte®eholm AL B4 A2 o g, of
A vpol o Apoledz)el ol S wish o] 40-60A17kel AA AE V5@ BA AEY £AL ZAFe

2
Hrbstdth, 2F 2319 Axe A A Zol’ HAT. & FoiAtbddl disk 23k} 42k ARFA dEE glE
Al AEZ Abdo] E 18A (t=00)A K562—CD19—%—E}%1%1% AxE FF3) == & 188 (W= thxa (100%=
Aol vlask AlE AFE%) ] YEhdTE. & 18A9F 18Bel] YENUS ], g Erlol=E ¥ ujde
el A5 skl o] B4 Ul 3-(D19 CAR+ T A9 MESE B4 7H4hste 2945 7IHee Aoz #

25 9T},
AAd 9 BOMA AFACIESH Hl=9] AL

[0683] BAIEZ A< &9 (BCMA)E C-2wko] 1gGe] Fe F&ol Ads& 7F84 <13 BOMAE ¥ 338k BCOMA-Fc
A3 ZEHEEE FAA R o]g Thee EA-FA S A7) vEREIAN, 94 M) BW T ZA3AA
oA vt HAFAClERAT. o] HlEE AR, vived, il EA EAskE B=E2A 13 o)
A dazs|ed aFe] 3 AReth. A oF 2.8m (M-2802.8 A1) EE 4.5m (M-4500.2 A7)l A
5 7 " EE o] gd FH A

flo

[0684] BCMA-Fc (SEQ ID No:22)+= <1%F BCMA (A AF2-3) No. NP_001183.2)9] AlE ¢ =dwAy v 2
P AAA <17F 1gGl FcE £33}

MLQMAGQCSQNEYFDSLLHACTPCQLRCSSNTPPLTCQRYCNASVINSVKGINA (BCMAS] Al ¢ Z==¢l; SEQ ID NO: 18)
GGGGS (H#1; SEQ ID NO: 19)

PKSSDKTHTCPPCPAPEAEGAPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPSSTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
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[1048]

[1049]

[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

NVFSCSVMHEALHNHYTQKSLSLSPGK( €17} IgGl Fc; SEQ ID NO: 20.

[0685] N-"&k (D33 =t A4 (SEQ ID NO: 21)& 7Fzl <IzF BCMA-Fe &% +x& Qladste 8o Id 9
Elol 4F¢)¥o] HEK203 AlEolA H@E et A9 BOMA-Fe &3 @ude A T3 g2vieagae o3
A F 817 ﬁéﬁ BCMA-Fc &% %Hﬂé}ﬂ -

7bE mpel Zo] 95% %I $£EZ 2= Ao w =AY, ATdS
BCMA CARsE & sl= T A< BCMAO] AgslA] &= CARsE W

A=)
o GE WS BOM P $F TG SWE F-BON CR WH T AT ARIE A Liekict,

[0686] 5ugh-E] 200uge] Thkst %9 BCMA-Fe &3 wrwldo] ok 1pLe] EA A3lE H= (2 2.8 AEY
E4 g4l H= oF 4 x 1097H w4 5m AEe BEA @4stE vE oF 4 x 102 X3 FrpE
0.1% A AlH LHEUMSAE 233t LA oE g5 SANBPS)oA 37CE T widste] T/ Adgo] 53

Hoth. H== 0.1% HSAS X388t Inl PBSZ AH ¥ 3 Adet= . 23 & njs srs AZnEHE o] 43
A, ofel AAld A, thFe Aol A8 BMA AFACIES HIZ=E 5Sug e g/mL‘ 50pg HEE 50
we/ml; 200pg BEE 200pg/ml 5% ¥ 3715 = BOMA-Fc 39 o == A3t ¢k 39 % (ug/mb)$ o

dato] dE ezl

A 10 Fde|ertolse] & EE EASAA BMA-AFZACER HERZ A=k 3-BCMA CAR+ T AXEd
Aol T AxX wAe )

[0687] AAldl 9ollA Aol thafst &Fo] BOMA U7 AFACIES B
ddglTrlol=9] & T Aol F-BCMA CAR+ T M E2} HjtE e D%,
=

MA-AFA O E B=(AE 4.5um)7}
AZ mhA o] o] ZA Y

[0688] ©F 1.5 x 10" CAR+ T AM¥E7} 12-21 Z#o]Ee] e 27}5]0] 200ug/ml BOMA-AFA O E = 24 5o
H =9} CAR+ T AlE$ BOMA-AFAICIE ®H=9] & 1:0.3, 1:1 =+ 1:3 (4 3 22 ¢F 0.5 x 106, 1.5.10 ,
4.5 x 10" HE=)o2 &7 wFE. HETOR Sug/ml F-CD3 FAS Do Y3 AY (AFS g =-HA

%) AEZF oJua AekE glo] Al=dY. (A= e dE2E) 2 218 5ul ddgErle]=e] &4
Akl A wdE e, AMEZE 49 =oF wieksa (D4, CD8, Tim3, PD-1, CD259} (D69<] T L& ol 3|
A 9F] A H AT,

[0689] = 19AclA Htzo], sulM ddeertel=e] EAle Hdgkrtol=rt gl (Hxa)
&) 200ug BCMA S+ 3 AFAlCEH H] o} 39 Fot *“¢+ HE 1:1 H[&2 ulgA gl o}
T8 (CIV 5 EX 7had 9s #E)S S/ = 19B9F 19Co] Yepulzel, sl F g ntol
o] ZAE= BOMA-AFACIE HI= (% 19B) W 3F-(D3 A= (%= 190)3 7] wjk® 3-BOMA CAR+ T A|E<]
vjok & §-r=e (D4+9} CD8+ T AIE W (D259 EW 2 WS 4 7M.

[0690] F7F A, AAd 1A Ayst A7 Zo] AAHo= Askel F-BOMA CAR-T AZ Z=AE] 4 T
5x 10 ¥ WEwE 96-9 Zelo]Ee] w$2Th AAME CAR-T ME 2B PFHO2 oF 45% F-BOA CAR+
HNEE ZFdolEd xggat}t. 7 2AES AEE Sug/ml, 50ug/mL & 200ug/mLe] BOMA-ZATACIE HI= 24
Eo] nze EA sho] T AFES HE=9 HE 1118 sfo] 18X7F B¢t wjdEHdrt. T o =A 3-CD3/3-
(D28 FA-AF Hl= (FA dx)et A == Alm F7F flo] (54 uzx=a) AxE wgsisivtk. g @
delentol=o] BAl = 0.5 pM EE 5 pM EA stellA FREJT. wiSHEA AEs AARIAF Blinpl,
EOMES, GATA-3, ikaros, helios ZL#]aL Tbet¥} w}# (D25, CD31, PD-1o] whal A% —L‘ﬂcﬁoﬂ o AE 9 %
AlZE O A GAE gk Ao R A3t

mlu
rlo

[0691] &Fte] oAl A<l FoiA =R Ele] CARt T A ZAE] Wik & ul7s=5=0] BLIMP-1 (&= 20A), (D25 (%=
20B), CD31 (X 20C), PD-1 (X 20D), Thet (X 20E), and EOMES (& 20F), GATA-3 (X 20G) Helios (&=
20H), 123 Ikaros (& 20D)el ofal] ebgitl. o]H & thgro] SAR T o|H g Alxe wdyd} Add AL
NAEY A vlAHELS BONA-AFACIE H=9] 2= F F7)3 Pﬂn}. He SAE vACdA Frek 1o
9= &-(D3/3-(D28 v|=9] zA=oz Srud HHFY FABIGT. B4 Ao 2o A BOMA-AFACIE 1]
g A59] A== bpg HI=C] EA Sl 7E ATk, = 20190 L}EMS’J%O] o7t ~o] Wy e
A A dldgErfol=o] EA stellA] sttt T Al FARREEE AAE CART T A2 = EAA A}
g At BEEJdoY, ARE 2 StelA A5E WS w o] Foixte] MEENE Helios Hde] W}

fn
N o nf

im [t
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[1056]

[1057]

[1058]

[1059]
[1060]

[1061]

[1062]

[1063]

[1064]

[1065]

[1066]

[1067]

[1068]

S=S0 10-2707505

BAHA e Ae dejoltt,

AAd 11 g Erto|=g EA4 = ¥A A BUA-AFACE H==Z A5¥ 3F-BUCA CAR T A¥S] 84
H7t

A. ol¥lE whs

[0692] AAlel] 20 7] wupel ro] AYAbEa (D4+sF DS+ T AE Hl& 1:12 AAste 52 3F-BOMA CAR T
NES oHE AT gE] AAEA e o Hl= (Al 9ol Z]AlE wpel o] AJabE Sug/ml W 504g/mL
BOMA-AFFAIOIE M= 2 &2 H 4.5me] AES 7FD7F 5m dlde]evtol=e] &) = FAstelA T Al
Fo} vj=o] ulg 1112 o F7hEIT. AlE

FAE Bl o AX A 183 XL

= U wE S Al Egbel Bul, BGRR )8 mAel] oie
Aol sl ek AN BAHAT

a. APlEFI #d
(1) 35 U] Aol Ee1e] £4)

[0693] BOMA-AFA)E H|=2 2718l 244)7F 5, wjokel A=l ) INF-a, IFNy —28]a IL-29] ZA7} =
AEATG. = 21A-21C YERYARo] BOMA-ZAFAICIE H=E X &s aldS vk A5l [FNy (&= 214),
IL-2 (% 21B) 183 MNF-a (= 210)°] #HE FEa3lth. Aol E7k] A%E = Sug/ml BOA-ZA Aol E
= 2AEY vlaste] A7 50ug/mL BCMA-Z1 57 A 2AES] v $4 widE W o g,
o]i= BCOMA HI=Z 53k CAR A=o] &3 o]EHolgh= ﬁ% Yepdith, o]e} o] #ldelmrlo] == BOMA-ZT7 )
°|E H|== QI z}=o] me} BCMA-F-1= CAR+ T Al Afo] =

o
— o
[m
=)
f

[0694] F7F A A Ao, dold FelAER e FAF F-BOA CARE Wk TAEE 247 Tgshe
T 0o dolgh F-BCMA CAR T AXE zdEo] ALY EP AZE sleA71a AAld 1o 71 % vpep o] A
AbEl Spg/ml HEi= 200pg/ml BOA-AFFAICIE HIE 2= W= (X5 °F 4.5m)eF 97 widsidtt. Im F=

Sum ddgZulol=e] Ex Ee FEA SlolA T AXe Hl=e H& 1112 ajo] = A}k, BOMA-ZATFA ]
E H|=5 FUbslar 24417 §, SF-BCMA CAR+ T A3zl 23k IL-2 AJAko] vt A5 Ho A FAH=EAT. = 21D
of YelARo], W& &9 2= (5ug/mL BCMA-ZAFAICIE B =) Hl ] w2 39 2= (2004g/mL BCMA-Z 57
AolE Hl=)e] &4 dtoll A IL-29] o e Aato] BZEHAJY. Ium FL& 5me] Hde|Trlo]=s £ d9x)
3 e AR EA) sloll A Aol Bl Aaks FIFAIF L.

(i7) AIE Y AlolEFS] =5

[0695] BF-BCMA CAR+ T M E7} 1 @ld@Erfol= = t)x7 2 50 ug/ml BCOMA-Fc AFAo|E nl=9o] Zxj
Stoll Al 2A1%E St MiFH AT AEE QUAFsE STAT 5ol sl FrAlxZ 4ol 93] SH= AT, IFNy 2 TNF-a
AL EZFL 23S 54357 8] F-BCMA CAR+ T AIEE 0.1ym E= Im ddgiortol= T gzt 2 Sug
/mL, 50ug/mL H 200pg/mL BCMA-Fc ZAFAlo]E H| =9 *ZH sholl A 24 AZHESE WFHAT. AlEE E
B A CD3+ AIE Aol Eolal (D4+e} CD8+ A|Eo A IFNy 2 TNF-a 2] AXEW Alo]EFF1 F 2o gt
Aol o8 SH A

[0696] = 2240 yERSlZel, 2A17He] & A5 A5 e uxa (FAoE e nlas] <1itkste
STATSO gk Al &g WME&S S7H. dEAS B4 CAR-T A% o=z 5E Aibe 3-BCVA CAR T
AEZZHE ] [Ny 3 INF-a o] ME ) Ao]EF] 5 Aia7F &= 22Be] Yepulth. & AtellA 3-BCMA
CAR T Al Ate]E7FQI A4S FH st &9 53 skdd 24 ddeentol=d oa S7tH A},

b. AE 4

=9l

Jo m>i>1

il

A

—

[0697] 4% (&= 21E)3 74 (&= 21F)ol] #Z3 AA AX F= i WA Aol S48 A= (3b4d) 2 vlas]
50pg/mL BCMA-HFFAIOIE HI=E ZAE] Hl= 2 F-BCMA CAR+ T Ao A= we} F7Fstl ot Sug/ul
BOMA-AFFAICIE HE= 2AEANAME 284 Gt 74 Aol dide|=rto]=9o] A stollA 50ug H=$F 947
i Fe AEolN S 2 F7HF B EA.

[0698] 419 71 5AHS 98] &-BOMA CAR-Ed T AIXE X33 A Ei= BOMA-AFAIOE
w7l A AzALe] ZREZ wep AEg2 vlo] & (CIV; A EI|A ALo]

P E ATk, 50ug/mL BOMA-ZATFAIOIE Hl= Z2AE9 HI=R A9 AXdA fFAX 248 Abgste] ¢n
s| Ao o3 FAo] FAEAT. dEEute]=o] KA sk T3 wlud] dldelmnte]l=9o] A steA 49

lE

= A w
AET, A4 W) F4 o] dme



[1069]

[1070]

[1071]

[1072]

[1073]

[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

S=54dl 10-2707505

ztell CTV 8]M el oldl] SAHE AATY T2 2 Ao Aot 79 ol 1A &), (= 216)
c. 3% (expansion)

[0699] BCOMA-ZAFFAIOIE HIEE F7hetal 4903} 79 % CAR+ T A|lEo] WA= 2] BGFRto] Al 4 w2
S74at7] 918 v AXEE (D4 E= (D8 B F-EGFRFAIZ AT, Zdlold Aol BOA-Fe= 43t
ezl wpel el 26%°] (D4+ ME7F F-BMA CARE H@3hlal 39%°] C(D3+7} F-BCMA CARE H@3h3itt.
EGFRt+CD44T AIE o] "2 A E7F 50ug/mL BOA-AFAICIE Rl= 2AE0] Hl=9 EA soll A a e S
o wjF AAAEL] ok 26%01 4 4ol 40% 23} Frhetn (= 21H) 7Yl 60% X3 F7FekIth. & 21l bt
whol5zol, EGFRt+CDSHT AE9] &8 AIE7F 50ug/ml BOMA-ZFAO|E W= &0 H=o] EA sholA

FEME W wlF AHAIA ] oF 38%ll A 7ol 60% =3} F7F8E3ITE.

MIE BF AT MET} Spg/ml BOA-ATFACE HlE XA E9 H|to v 50ug/ml BOMA-AFACE HE %
e vz &4 stoA wgFEAS of 7S o, dAdEErtol=e] EXle B AFolA CAR T Al %
Ao AAARN Fao] ATt

d. X&) &4

[0700] BCMA-AFFAIOIE =9} 7] wjekdl CAR+ T A¥EQ AXELa) FAJo] BOMA+ ThdA FF3F AEFS
BOMA-d 4 A5 RPMI-822692] wje] oz S4HArt. dlde|Entel=9o &4 T FAskdd A BCMA-
AFACE ¥ = (5ug/mL = 50ug/mL) 2 Z-BCMA CAR+ T A1 #j¥ 7¢ F wjgdoA nm=r} AAH
AEE 5 e =rto| =8 EA e FAStel A RPIN-8226 o HE 9} 14 AlXE H]& 3:1 & 1118 &Y o]
Gk, AELs] BAS 857 Ya) FZA RPMI-822641 2 An| @ o= %3 AX F3o| 7Medtes S
°olE #= (NLR)E "=, AMEgs] &4 A4 dF Al1d (the INCUCYIE®Eo]|H. M3 4] A|=H)
AR, oAl Hpo] @ Atold )2 Azl whel o] 49 FoF AE 7}bfﬂ 24 Axze &£4& F43te] HUEESA
th. RPMI-8226 %4 A|xzet A wigslr] A AE 7H53 AlXe 5 04949 AMEXE 2F:3s= A

o
o

[0701] 1:1 ol=lEs} 4 AZ ulge] 6lA49 Anrt = 2150] thERITh. ook o] F-BOWA CAR+ T Al

o Aol ERA AES QFAAT. Su/il BOM-DFACIE W= 2ABe] WEZ AFWE B0
%HT*ME% wg/mL BCMA-ZAFAIC|E Hl= A& HER =102 &-BCMA CARt T A|EZHT} A3 Abd oA
9 oIk, AE AR B4 B dddErielse] Ealt Al B4 4489 9gEe FA g
RPNI 822647} b5 5& e ddmnfo]=e] 4] sl

weFd w Al Abdo] WEEA ekt vl dldElevielEs o] E4olA AR MR F4 AE AE7HsA
S

[e} gl
APHon GBS F4 e oz YFAA.

[0702] 242} 593 3F-BCMA CARS W&3l:= T AES E33= 3-BOMA CAR T AlXE A Eo] Aoldk A Ho
FTARZ R AiEAer SlEH Aald 9o ZjAE 2 AYAE 50ug/ml BOA-ZAFACIE H= A&
1= (g &F 4.5m)9 v= o A 1:19] H&2 7 79 & AT, w2 5m g =vjo] =9
EA v A (QERD) st FFEAT. AXE 7Y T A 28U7HA] 3H] FU AR A EEold
st 7} 3|abeE wdd w9 HdEkrtolme] EA] SlollA 7] AlE sEE AMAS L F7F 7Y F<t vl
¥t Ae xes

[0703] HA7 & Z2te] AAdAAA, ddEntel=e] F71 E2] e FA st A o]Alg et 14 M (E:T)
Hl & 1:12 BOMA-ZE ¥3 AXF RPMI-8226 (SEto]lE FH=(NLR)Z 2HE )& ¥ 33t ujfol] 23] AlEZ&3)
ilxéo]

SAEAG. A EE-s) %‘**é% EE R /‘11“(IncuCyte® gholB Al 24 A|&E] o] §, o4l whole
S

3% Seloly HUvh. WS EHZ?L (10082 29)3 W AL

[0704] %= 23Ax AT F 79, 149 EE 2199 oAA Folxte] F-BMA CAR+ T AlEQ] Ax&3) &4 23
& YERIG. os} o], ddelmvto]=et Bl 7Y HEi= 14U AR wiekE F-BOMA CAR+ T Al¥= @
Erpol = EA s AP ksl W Alane} mlae] o Holdt AlEgs S dEhdg. 37l it
g Erto] =} tio] 14 B 2147 Abd wike F-BCMA CAR+ TAIEON A 740 nls) A= oz At
AbE Jeol BEHTE. 7] ARl 7Y B 1443 ddemvie]=e] HAE] F F-BCMA CAR+ T A%
A Sl It AR Adp BRHAT 7] Tl ddEmrtel= dAe 21 $-o AEs &
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[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

[1086]

S=54l 10-2707505

HEEA @Fokvh. = 28BolA yERSISe] BE AR 7] weake] dldEmrle] =9k HEo] AR
Aol A F-BCMA CAR+ T Ae] S7Hd AbE &so] dEH A

AAd 12 PD-1 && 3} PD-L1 AladolA gl Eulol=o] Fu}

[0705] tHEAQ T4e AR e iy =% 32 Fd 229 ¥HE=55 A4ksl 3-BCMA CAR-T AlE
g Evlol= Im T WE2T F 19 =4 o}ow 79 FoF Bl=: CAR+ T Al¥Z H]& 1:1% 50ug/mL BCMA-Fc
AFFACIE Hl= (HAd 9o 7]AlE =2 ABiH)ek A v AT, doldk Z7atel A midsl CAR T A3
(D25, PD-1, Tim3 283l Lag39 & (A CAR wizlol BAS Ab&)o] FAE EX o) SAHH}.

v

[0706] dEEvrtol=o] EA) L= RAsteld Hl=2 Abd Z=g o3k 3-BCMA CAR- T A% =
oz MEZRRE Aatdo] AEA slEE F-BOMA CAR-T Al¥E &4 AlH 2 Iym e Erle]=
o] EA shell A RPMI-8226 %4 AxE (FvFow F2317] 93] wotolE d=(NR) = 2hdw) et
HA. 53], ddyvtol=e] EAf stellA AA b e dAE AEE ddevio|=e] EA )
FA AEed A wGEReH; v R, tiaae] EA dtll A dAATE Fe dAE | AEs iz
stoll A 324 Aol A wMiGE AT, s i F A FF Aladel o8 gkl A o] 7l 2
T 7 34 AXE SAToRA Ax g @0l FrHHNT. dxT e EA st vlER Abd A5
g AbE g0l HESHHUT. Ale] BT AR 24A13F Fot A AL eko]
AR 3] Folxtel diE F W AT, AY 1A
= 15, &7 2ga ARk 749 gate Aesa $d3
ZAo] BEE Ato R Uxg FE o3 AE&s] S A]ETR] Akl dig ¢
A8 F2A4L A7 Aol AHEEAT. P e A 2ES B 53t Qe =l W
o3}

U°" l-F(‘ Fll’

fre
= )

P )
o

=z

oF
S
A

L
N

o2 i

b 0% o T
&%
)
=
=
o
=
2]
)—]
QE
F
2
)

2

I

2
o
fr
e
Anj
e
=
1%
=
o
1o
:Cg
||
o
i
2
O

32!

fr @
O

fot 2

>
Ho
fc)
o ©
=
do

o ol g
:ngl

ol o fob
ol 1 2

o

o
o I

o
N
N
o)
o
by F
(e
_ﬂ
=
£l
S
o
H
=
(03
N
~
>
2
Lo
:cg

[0707] %= 24A% CAR S9-5ol4 Axg3] &9 7—2?%%— Ve T 24BE FEujofo® BCMA H|E=
AP A=gl F-BOMA CAR-T AIE (A EA oHEFJ(H
AIE FdELnlo]=e] EX

o <3
) -BCMA CAR-T A9} HlaL)e] Alo]E7Ql A4k
Al ol FA skl A alF ug— Hlas] Rt AP Z=E CAR T Al2e AlE
7l S5 -BOMA CAR T A} wlaa) 7hash AELa) BA4(P= 2.1 x 10 )3 AF|EFS A (P = IFN-y
of disl .03)& YERHT. WA} & FEuSAdA dggErtel=rt gl A9 APd A=E CAR-T MEE
A= CAR-T MERTE Fo]E AE AFEZ AolEFRI S UehY, o= T4 AR A=o] 7|54 HolE
ZeS Yepdnh, o]gd Al BON-AFACIE WlEolA Abd Aol o frRE @X-fA AP o

>
ﬁi
H “‘

Al AP A7) 7r Feke] didE|Erlol=e] EAE AERE V)5S SXAReH (P = .04) AP A7)

7F ok el =F9 AEe nus] F7kE Alo]lEIFel A Adko] ATk, (& 24B)

o] EAolA dggmrfolme] EAE= g mnte]Ert Ak ASH CAR-T MENA 7153 X-FAF BEE

S s 532 2442 $ e 323 dA3180.

[0708] = 24Cell uelgl=o] BCMA W= 7UZ =% &-BCMA CAR T Mo Aol FAHFNH e

Lol =o) F7b= 3o AAE FoyAk (P = 0.04)5 559 &-BOMA CAR T EZ29] CAR+ AE 7MsAS dAs

A ZF7AARE. g Eulol=e] ke 79 77 Fek BE FARE BEEo] HA AE £ AEATA &
o) o

l-ﬂ%‘l

om xTHY g Ertol= HE® CAR T M3XE Alole] CAR+ W&o FAg xjol7} Ta==A Foltrh,
24D Iim HggErlol=o] EA = BAStolA 7dZF BOMA BHl=E2 2= (dAP) & CD4+ == D8+ &
BCMA CAR T AX9 ¥9 (D25 PD-1 ¥& (B 33 A=(WFDY SAX 249 tuzel A7E Jepdic).
oj¢} o] Ay #dElmulol=rt A%tE A= F BOMA-CAR-T Mlxe] W3S o] (D259 Efﬁ_% S7HAZ
s AS Uekt. = 24Be] yERglSEe] Al CAR T Fojzbel]l 23X fAx AL gdetntol=e] 717}
CD4+ CAR+ Fetell o] &3 ahel tlEo] D8+ HTH(P = 4.0 x 10 )4 Tin39] FHLAS ZF7FAZIthE A

< YERNTE. CD4+9} D8+ CAR+ Hut & BE TR A ddeerto] == (D25(CD4+9F (D8+; P =
2.2 x 10-16)%} Lag3 23 (CD8+ P < 0.03; CD + P =0.002)° that P MEES Z7AAC. 53], PD-1+ A
2ol wiEg ZFAT7F D4+ (P = 0.04) oA BFEAT 3] Fofx}t F 27 dlA] D8+ Feholl Ao ha gk

12

[0709] T v& ATelA, Aol 2718 AAs7] fs) Az AR BANA-AFACIE Hl=rt et 52,
= (AR T Al A=shed AFEEA=mE, A (Gug/ml), T (50ug/ml) L2 al aL(200ug/mL) Ab=roltt. &3+ A=

A AF T 244%k0] Ak Folg ApelEsel sk SAHQYov AT vas) IL-25h TNF-a o
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[1087]

[1088]

[1089]

[1090]

[1091]

[1092]

[1093]

S=50l 10-2707505

200% S7FeF oAbl wE IFN-y 9 S7H= 258)7F #ERFHAT. AEE 0.1m 5 1.0m HEe=rlol= &
Uz EA4 st BOMA 2% W=2 244175t A=ukdt), wleke] FHF AIFbe] @A 425 A A7}
TﬂﬂML A= A2 W IL-2, IFN-y 283 INF-a o tisl] G215 AT,

[0710] BOMA H== &3t &-BCMA CAR T A2+ AFOlEFIQD AAtel] disl] A= 3-8 &35 Yehd
= vb, 5-ug BCMA H] =3 50-ug@ 200ug-BCMA H]Z=of H|3l A|gHE CAR T o]HE Ato]|EFIQl LS Z k3T,
% 95B) @@l Enfo]=i= (D4'9F (D8 CAR T A% o] tjs] RE b S| A IFN-y 9 TNF-a  AE 1)
A MEES FTIAAL. A= A7)E ddETrlo]=e WkE-3t 5 T/MAIIAY aAzley, dd
g Enfol = 50-pgd 200~z Aol IL-2° CAR' T A9 WEES 7HAA7|a 5-pug AT 2AcA IL-2

FAAT. Aol 9& A% ddeErtolEE OR T Aol 7}

CAR' T Alze] wEas 3
de| ool ola) AFH Alo|Eghe) o] AT Baw Pris AL e,

@gron o= ¢

[0711] = o2 Ao, CAR T &3} 9 Alo] =7l Aste] it gldeertol= F% &5 o] PD-L1-vi7l ¢
AE FAL F AeA AF5 Esr] S8 AEe A A=F PD-L1- |

stoll Al AAle] 9o Z]AE 2 AskE BOMA H]=o] EA) shol A wjks] A FolAl e ghAbolA
#8 CAR T M¥E7F Iym dlgE]Eulo]=o] &4 3o A 24A17F 59 BOMA-Z ZH]O]E H]= = BCMA/PD-L1 2%
H =2 25500tk A5 dqelA] Aol 2711 ko] SAH AT, A= = 25Ce YERRATE. &= 25Ce] ER
%ol ARG Folztel b Tl oF Zo] CAR T AFEo] gk Hrt= A %3 BCMA B]=o =3 PD-L1S
7beb= Ble] IFN-y, IL-2 283 INF-a & FaAFItE 3s 45aglth. dgeErte]=e] Ag& PD-L19]
EA sl Atz AeE CAR T AlE B ARe|EFRD Y] s FA7IE oz Yeyt. o A
BOMA-Z1T7 Aol E wl =9} 7 wgsl 3-BCMA CAR-T ARe]=7FQl A§Abo] PD-L1-vwi7) SJAle] EA) stellA &g
Lrfol=of o8] FrhetE ARy IS},

AAle 13 Hggerto|=e] EX) Ex FASteA CAR T AEAA S FAR DA A28 HTA £4

[0712] #ldelmvmte]=e] EA) = Aol A CAR T AMEQ] A5 Al F22k 283} G4 Hgdo] F44
o 41ge] ol FojA=NEH AitE F-BNA CAR-ZE T Al¥7h dldeZmrto]l=(1m) o] A4 = A dhd
A 50ug/nL BOMA-ZAFFAIO|E Bl =] o] 24A17F (24hr + A4) T 79 (79 + A=) E AFHAT. 29
3 WA 4ol gl A 7 W ST, CAR-EE AlEe FA2 Ll s RNA A EY (RNA-seq) el @
d SAFAL A HIA B g ABYATAC-seq) S o183 FHA Holaa-H 7sd dAES
wAEAT. 242 7 ARl A ] 50,00070] AlEE 4= = Tt

{0

O
L rlo 2 2

[0713] RNA Al 7L wieke 3-BCMA CAR-Id MEoA] H2]¥ RNAZHE FuHlE 2412 DNA(cDNA) AUE
P ATk, ATAC-AFS Buenrostro et al., Nat Methods. (2013) 10(12): 1213-1218.°] 7]A% W= A3
o7 FYPHArt. HojFE Tk ATAC 57k thsolzl § Bowite29} AH¥ L F4, @ do], &HA| 2 7
EZcgol 7l E 8 HEFPEHAJG. ATAC-AEY HA2A 93 MAcsz(q<o 0DE EHESer dA HEE
DiffBindE ©]-&3 271 o]de] MEo &A= T3 JARFE vEAAY. 8 A& 24 (PCA)= DESeq2-3%
w3} FEHE AE RNA-A AT ATAC-AIE7 dHiolE MES ﬁoH FHE AT, 2443 2 799 Foix g
(F3xk -9k A7 A ertol= o dxH)E RdEse] 54 (RNA-AAAS 9438 DE) T dx
3 A ATAC-A B S A3 DA Atsict. 25 Ak =g A8 R 2= ¢<0.05°17 log2 EX
Shi= RNA-A @A tha] >0.5 =5 ATAC-Al@F] tal q<0.1°]t. F4A EAZ2(G0)TFH 0] S
], Zbzke] A A Foixt avE AwWehe FojA AR A AZEY (Foksl, Inc.)E o83 ¢<0.1
oA AoldtAl LAHE FHA] HEAMES st z-AFol7t AAHTE. 7UA AF(d7+ A=) ATAC-A] A )
olgel tia] UA I ANES P oE Agsle] T =X Eojo] oa, e Enle]=e] E slollA T
Aol =& I Uigh RE X 24 EA0] Q.

HU
% )

rE By

aL, =231 g sl dis) #

Hol st (gt 7 AAL) 2d dlo]E oA A=
g o] Uz ¥ ANEE wjZHow

w3, z—iiﬂ% oj-g3l st At 5} ]}J\E}’- 7datel DA ¥)=9] REEZ F

iy §9,

[0715] Al el 4z vd e G HEAdd e A4 odAd S vellE PCAY) AUt = 26A(F4#F
S S RNA-AJ B Ao 2AEH) 9 = 26B(FA A HIAATAC-AEA Aol ZASH o YelUdeh. 2=
Ay A

~
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[1094]

[1095]

[1096]

[1097]

[1098]

[1099]

FQ QA= % A7 A=Y EAgleE Aol B
o] &4 sl mjUYE AE(Y)+= ddgEntol=
Aoldt MA A wEy GAaA HAEAS YER e, 7—} &
S

(4, Eﬁii SF Bl 2pob W =A
olxe] wldelwEnte]= «1 = &%

o mlm

A Atelo] HHo =2 e Zh FoARpoll A FARSIA AL 7URE A= A v FE AR
7t 24717 FF A9 frek AAIRle] wikE Azl wstel Hlasle] Rk o= o Zv).
BA(Z 26A)3 ATAC-AFA (= 26B) dlolg ME o] digt A= (A= T FAH)T AIZH(24ANZF =
7)ol 71Nhe S 2HE S YSskin.

gud

[0716] &oAAF o Foixte] TS 3l F 2447 i 799 A o) F ddE|mrto|=9] odto] ALy
ATk, = 27A-27D+= el mrte] =] EA St A %xd_x} urg o] Wask(= 2749 27B, ZHzh A= sholl A 2443
7o) wigel weh) E= GAE H2AH (= 2708 27D, A7 A sl A 24A17k 3} 7UREe] vkl wheh) S
YUERATE. RNA-AJEA] 418 244131 22 F-731%) H]E(214)9] z494 7ss YeEpyon #da mnjo] =9
EA) slol A 7UzEe] A= F v @ o] WakE FARH(583)S VERARITE. (I 27A9F 27B) ATAC-AlEA B4
24A17e] A= T ddEErlel= APl AdtE Al A HoA WEE vehllen, ddE el
EA oA 749 A F ANA HA W] gk 348 Z2ude] walel F9)e] 712804 ¥ A
AMA g wshHE Yebdnh. (& 27C9F 27D) o]t A¥E dldEErto]= X 27t CAR-T MEe] ZAke}
FA FATA Z20ds BF bt 31S yeRdi.

[0717] wide]mrtol= AHelol #ale Sol4 AL wsks F7tR Felatr] 913, RNA-AE dloE AEd
AR EAE A Agstalon, Adeolst she AESH Alad" ARE st
(& 28A%} 28B) AE3HH A= vx& Gge Fd 1 TS 2447 28A) EE 7U(E 28B)l YERY
At A g mvte]=e] EX7E T Mxe] E4stel Alad Hduol] #she frzte] ddS S/
T AL BAFon. AdE ddgirlelze EA 2 RAjolA AolatAl A= A2V WY AlYa-3d

§J—H§]_

i
flo

o]
LERH AT, Bl el mrtol= AR, wske] dnbzQl whak(4hzhE o
A

2 00 e

TR, Aol EFRI AlT1d®ol| Folshis fEAte T AE s} A =ol| #olah= fxte FHIE YERAT
= AL B3, 53], T-Ax9 33 F4 (N8 AE 9 3, AW, LK 2z CXCRA-BH F2A A
E)n e A2, AE U Aadd a8z AlE F74(Rac/Rho/Cded2)E iz vla #ydgEnlo]xe

EA shell 24A17ke] Ap= dUloll Al 2d A7 AstEnt. e olE dolElw= 1C0S ¥ Al1d® AR FUHE
Al -o] = A QoA ddEmrlol=z HEld TxdN s AEZe] D3+ FHukelA 10089 ICOSLY] &
712 UJehfE olde 7tallE T dxst= WA olth. (Gorgun et al. (2010) Blood, 116:3227-3237). A=S &
A 794 F oeldEErke] = Thl T-AE Wkt o6 A5 e AR 2AfAE Asshs v Th-2
d AR A 2ds FAAR

gy

[0718] T Al @Astel Al Aol fojshs §FHAAE EFste FH9] A8 A8 HES s, 444
A3 AAre] g 4741 5 AR S ddEevtol=e] EA] ste] FHA T A 32
O Atole] Alzrde] dAE vERHE RNA-
Z+zo] AAA HZA ¥ I (ool =)}
Lo IFN-y ¥} IL-2RA(CD25)¢} ¥ g =
@l old @ Wake AAe] @AF 2ol A
7} Ak, Fad AL [FN-y 7 (D259 ZAHoA Z43l7b v A= A9 o]d BASS st
olt}, we, #ulenlel= Hglo A (D9 CCR7 G4 A1 Sz @AALe] 747t B2= ).

-

N
N
N
N
)
Y
in)
32
f
o,
)

r
als rﬂ
P

_|_4

[0719] REIZ HHE 8 ATAC-AIAY vlolE7h £ = laL 742k el didelmrto] =] &4 stell S}
HOAe vehlE vad] i REx F4 4] Aot = 300 dEpgith. thdd dAF At At
= Aew dFsa, AP-1/Jun B 3 AR} kBE EFE T AE DAstet Ald A2l folshs Jom ofdy
T REEZE ddeevie]=e] A4 sl Aol St dAE FAs. Aaes ddeErio|=e] 4
atoll A CAR-Z& T AM¥Eo] 7154 49 ZFrhel x| gt}

[0720] o]&o F& 5 X ¢Fil, RNASH ATAC A1BA AFE CAR T 7%5olA dlgdgEntoleg §55 Z7to] st
7hed Wz Fel tg oJe] TES AFTEAT. WA, A5 E AR dHE dre o

TE dddzrtel=e gze}l v SAEglon | o= WA HESL I Oig g tnte
3 5232 Yeldg. FHAR ddgtrie]l=gl ddd WA3E wl$- B Axzh grdyy sle F
A B Ao 2] WEE xFet. THg AS F T2 1R, G2/M AIZXEQIE 283 A
7+ BEo] Thl, HEAE ZAA-2A8E 84 Y 281 A8 AXZA-43 §AxE59 712 £3s}
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=
=
o
=
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[1100]

[1101]

[1102]

[1103]

[1104]

[1105]

S=54l 10-2707505

= 5 AA Alzdo] yersth. oleldt avks deeiviel= At Al2FT] Aol # T-Alx 245E
At Ags AdT 5 Ak, o] A= Thl F Th2 #A Al1de] digh a3 ®uk ofye} Nxx2 nd
B T-AE o]sel #HH a0 WIE AFTsint. ddgertol=e] &g Alo] BRI koA o] YF5H
Z7] MAZ sl 713 2] Ve I 7 e wAE T-AES Al 7od 5 v, dRbHe
& o]yt A= oldel By A ool FIFAQ 24Tt AE F7] 2HE] Jhed WstE E3el] CAR T 7]
o] dggmrtolE-frmE ARl #oldt= As AAG

[0721] ATAC-AIR/ 9]l A& ddelentol=9 FAA 28 w7l Fo] digh F71421 T&& Aesisict. H
5 A= AIE BE A [ vt Fa degeloy, ddEEviel: HEle T-MX EAdsteh vy
A= o]Fe] 7w dAvkd REXVE FHE A Al AMd dade] STk Adtel k. oy g
FTAFATH Wale gdgrlol=et 7 wjokd CAR T AEAAMY A3 752 WHatel A&t I
A Ao Aladel WEle T-A¥E 123 #o] glow T-A¥ 9 gzt 43y vue) ¥ Zg3 (xd
T Ak, olE diolH & dgEEuto] = ok v Aol A oAt IL-2 H (D25 A HEs S
Al713L CCR77} CD69S] At wa ¥} A HIAS AaAteE S dS5arlth. olde] A4-& CCR7-2d
AEZF 9 =& #579 IL-28 Agits 3A& Al 22, H2 A7 [L2-F 271 digg erfo] =
o3 EPHoz upd = 9loy terHd T-AE AuE gt AL Yehddoh. T-Ax 243819 vAA
CDB9E TNF-a ol th3l (D69 Whgoll o3t & <z} kB--&4 242 7FAY, (D69 #el M=ol 43 A
A9 A ddelTvtel=el A wlkE CAR T AlEo 23 TNF-a AAke] A& <l Frtel ek gk-g-o]A
v, dgEEvtel =] A StollA] FrbE @Akl oigk T-AlEe] jEE 4 vk, dHEE = 2 Al

(D19 CAR-Z& T AXEE Eoet T AE ZAHES AZoA THZ(CD4+}F CD8+ HAE E3H) o] WA

J % 7 Il Aakso] 742 (D8+et CD4+7} =
S-AI-FAUER-3-)-g#H 8 9-2,6-t (315
o]7kZ o] WMol FHE .

N
__\‘1-_14‘0}.‘
ap,
w2
o T
It o
ﬁﬁ
y
2 X
o H
3
XY
zq
o o
&=
2 tr
SIS
rNi
lmm
o
_>,i

[0723] =2 (D4+9} CD8+ A B9 AE7} 3-(D3/3-(D28 vl == HE= A4dste 3 F-(D19 CARE Az H
HE] 2 WE] vpolHAE FAEJAHY. F-C(D19 CARS 7 A (FMC639lA a3k 71 3
-CD scFv, WYFZEY Fg z=do]A, D284 st =t =vQd, 4-1BBolA
CD3-Aet AE W A28y =ddES Fsiitt. rvfolg2~ Wy o] ¥y Fx= du
AEE X8I, o] CAR Lol digh dig] miAR 2&3ka, T2A fHE 35 A G 93] CAR A
e EATE. oo FAERPE Jehe AE BFS & A5 Aok EA] atel HERE wgEAT. 3
(D3+¢} CD4+= /A o2 AYPste| FHARES ] AFEHAT. 2t TARAETE 9 FHREH (D4+¢} D8+
-(D19 & NE7} NEHAT AFE A oF 1:19] CARt (D4+ : CD8+ B &= AT H ).

3

)

o
4l

u
=

0724] AAFE CAR+ T AE ZAEe] oF 2.5 x 100 AE (1:1 v = AFa D4+t (Ds+ T AE)7F CAR Eo
Aleko @ vk A2Ea #wE Erke]l= (100 nM - 10,000 M), SFEHE 1(10 oM - 3000 M) E= o)
A 37T, 5% CO01A WAl wj=EAt. 33tE 13 ddgzrlol=e] Hrld shs Had 94 C
wins ST, Wi F (D4, (D83 CAR &S $13t tig] viAe ¥ S CD44CART T CD8H+CART AIE
MAE Y olFtR 2 FFS A 8 F-(D19 CAR &H&E T ME7 AR QAT FAE B4 9 &
HAok, o7tz 29 FoF d34 WE(WFD IS EF3tH 0 dxad the)d WEE2 Ay

ﬂr&
*

max

(@)

o

o]

& 1o

i

[0725] %= 31 wEglzol sHetE 1 e ddeente]=e 34 mjg & Al ),
F2 727} D4+ 3-CD19 CAR-& T A X CD8+ 3-CD19 CAR-UHE T AE FZo|A BZHct. e
oj=o] 3| sgHE 19 EA et AxoA o]FtE s wE e o] & fAavF WEEHJC. o)FtRA wE S
71§13 BC50& ofAlAle] F-A stell A o]7kz 2 WFIE MFIQ] 50%= AR AAL] srRERE 4
of AXFEATE. sHHE 19 glde Eutol=ol tigh EC50 gke]l 3 E5.ol yERSITE.
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[1106]

[1107]

[1108]

[1109]

[1110]

[1111]

[1112]

[1113]

[1114]

[1115]

[1116]

[1117]

SEE3 10-2707505
x5
¥ E5 CD4+CAR+ T MES} CD8+CAR+ T M E A o]FF=Z A EC50 (nM)

CD4+ CD8+

g Entol= =1 g Entol= FHE1
oAk 61.2 67 80.9 100.9
Zoiz} 2 ND 41.5 ND 60.8
TR 3 169.8 99.8 235.5 161.1

ND = Z2A¥A &5

Al 15 SE 1 Ex Hdeerolee] EA] o] BA A¥e}o] wjoke] wE CAR-EE T A¥S] 7|54 &
ol of§ {7t

[0726] -CD19 CAR-H& T Al ZAE(1:1 HE&Z 233 (D4+9} CD8+ AL Egh)o] AAjd] 140 7|2 = 5%
o] AAHog AAEAI, 37C, 5% CO0lM 3-(5-0tv| =-2-v & -4-2 4 —4H-F| U}ZEH-3-Y)-H d gl d-2,6-T] &
(33HE 1)(10 nM, 100 nM, 500 nM, Z2]3 1000 nM %), #ddaXulo]= (100 nM, 1000 nM, 223 10,000
ol %) == R &4 stollA] 207k DI9(K562.CD19) = HATYH FF K562 A ESF A wjdw gk,
Aol EgFel | FA AE R3¢ F-CD19 CAR-Z& T AEe T ulAeo wdo] =AEQt}.

A. Al EFFL A%k

[0727] AFolE71l AAHS ZA8k7] 98] 1 x 107 F-CD19 CAR+ AIE (1:1 W] &= AFsE D4+l D8+ T A1)
7 felA A7 AAF ddgErtol= e SjHE 19 EA v FA] StellA K562.CD19 %4 M2} E:T
H$& 5:1 & 2.5:12 3 wldE A, 24417 & FE NS AFo] [FN-y, IL-2 18] TNF-a A}o]EFHS]
Aakel sl A3l

[0728] = 32A(3}3HE D3 32B(aldel=nto]l =)o Yeplzo], AolE7R]l A4k BT Bl& 5:1 B 2.5:19]
A Mz Blus vE gEHow e Erlels L 33tE tol EA el F7teksink. Adoldk &
AR} Zho| AllEFRQL =EL Aozt ATk, EE 1 HYe 5% FE9 ddEmvle]l= X Hls)] o
Z7A o B2 A EFIRIS AAtstE AdEs UEhlth. O SUE 49X B A3 34 v B -
2ER A 2.5:1 2 5:1 E:T °]EE 553 559 ddg=rte]l=¢ vlus] 100 nM 2 1000 nM 3}gHE 19
EA| slell A Afe]|E7EQl ABike] F7tdtke As AAs SAACE FasH, X E6S Holgt. (2.5:1 EiTol
Aol P/ 5:1 E:Tol A9l P3h)

i
o T

st

© off N

i

17
=3k

N

X6
[0729] & E6 33HE 1 Ex g =vro|=8 A3 F-(D19 CAR-TH T A|Ef Ao =71 A4t
Foi4h1 Fol4 2 Folx3
= (nM): 100 1000 100 1000 100 1000
IFN-y ok [ */ns ns/ns ns/kx sk [ swokok sk [ owokok
IL-2 k[ % /% %/ ns/ns ns/* ns/ns
YEZ-a wokok [ % ok [k w3k [ sk [ swokok Kk /% sk [k

p=<0.05 : #; p<0.01: #x; p=<0.001: =#*x; ns: AAs}A &&

B. NX &3 7%
[0730] AEE3 71%5S ZA517] 98] 1 x 10 == 5 x 100 F-D19 CAR+ A% (1:1 w]&= Aar Cpa+s}
D8+ T ME)7F Yol AFe AXY g mrfo]l= T 313tE 19 &4 = 34 shol|A K562.CD19 ¥ &

AES} E:T Bl S 5:1 B 2.5:12 34 wjLdE AT}, K562.CD19 ¥4 MN¥E dAnjFdor F73s7] 8] Hitol
E Y2 JAEAHJTG. Axgs) &2 59 5 A FF A9 (IncuCyte®@FFo] B A2 4] AJ 2~
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[1118]

[1119]

[1120]

[1121]

[1122]

[1123]

[1124]

[1125]

[1126]

[1127]

[1128]

[1129]

S=54l 10-2707505

oAl woleAfeld)® AL Thedt RAAMES] EHE FAst] HIFEAT. AFE A= A1/AUICE AR
AREAIL AT (100% AHE= A7) § e FAMES 5 g CARt Al dial] A t3h= vt

[0731] = 3304 vEl el sh3E 13 ddegertoltes gvbaow 3-(D19 CAR-Z& T Ao Axgs3)] 7]
Sol el AAel &3E 7FTE, CARo] 2.5:19] E:T Bl &S dfdle T8 MdAd ¥ ©e 49 &4 3
oA A=uks wf SeHE 17 dggTrfel=E 5 Fojzto| AA F-CD19 CAR-Ed Axzeo MELs] 48
OFZF Z<QIt}. CARol 5:19] E:T HI&S 3fsle 35 WYAd o A2 dde &4 stellA A=52s o 14

Aol ThE F-CD19 CAR=EE T AL AESH BN A AwE FAPE FoIA 200 vhal e
38 1 B e Esto Az £A SolA R Azeld wRHE, v FolA 13 FoIA 3ol
o}

1 &=
a3t #EEA ge
T

X
M
ke
g
4,
M,
fo
)

[0732] thdar T A ulAe ZW WS ZAs17] 93] 1 x 10 K562.CD19 %4 AE7t &-(D19 CAR+ AE
(1:1 V&2 A3 D4+t D8+ T M) oA A3 AAHHE dderfels T 3E 19 &4 &
A el A E:T Hl& 511 T 2.5:12 @A wiSEATE. 24A13F § CAR-#& T Al27} (D3, (D4, (D8} CAR
wES 93 dig viAR dAEda, =3 thSe W wkA: (D9, (D107a, PD-1, (D25, CD62L, CCR7,
CD45R0, CD27 2 LAG3Z G =T},

[0733] CD4+ CAR-+& T A|E} D8+ CAR-23 3

nkE o2 2HH ko 2 WA, HE BE FoRe BT HE&S 5] (D46R0S] SAE 7

S7FFA AL (D272 #AErlov ddEentel= H= shHE 1004 uhA o] ®sh= Foixt oEH o)t}

(D279 &S sfE 1 e dudgmvtol= #a] % EHoR doArE okstE ). (D692} LAG3C]

HHE Fozt oA FEld AEE FFE 19 gt F sE gEHoR T oY FUd TRt F
[e)

gk CARt A5 dlde|=rfol=gf widt 49 238A @dvh. vE2A Brhd 243 virle] e dbdee
ppol= = Shghe 12 Agd FofAtelld WekA] &2 A= fFAHAT. dde sge 19 Ay eviel=rt

CARHZR T Al %7] 243t 89S BdHow 43 7heAe] dvkes d&3 dA 3,

A 16 B2 19 ddeEriolse E4) stold F-oltlQE] BA Aol WE AR-WE T AEe] ¥
sl @@zt o] el Alske] w7t

[0734] 3-(5-o) e-2-HE 4~ A-AH-FUJEH-3-4)-F 2 d-2,6-t] (3FE 1) E& g mrfo| =]
A kol A CAR-2Hd T AEQ] CAR 9JEZ Ao W Alo]E71e itz g3 vhA Hd S
g AF7F Al 1590 Z1AlE 2 FeE o, d-o|t] RERY AR CAR-EE ME7} A=EE e
HATh, oot ey FAE FE v A A= FEs AlEH A S8 AREER e, o
Qo] WHo] K562.CD19 M FEoA HLakA E7] wjio] K562.(D19 FAAEEE dwta o Erlssitt,

|\
o
ol
ol
A
do
o,
o
fo > iy

T
oo

[0735] #-CD19 CAR-Ed T A 2A=(1:1 H&=2 A3 (D4+9k D8+ T AlE)2 A 14 7]A€ =
2 9 1 x 10 CAR-ZE AE7F 0, 0.3, 3 2 30ug/ml HES] &-(DI9 CAR-LE TAIZS]

schvel So]4Ql g-oltj e byl A2 vz FYd 96-9 Zeo]Eel] F7hE k. ol5 AE= 37T, 5% COl

A 2}ehE 10100 oMok 1000 nM 55%), #E2]=rke]=(500 nMet 5000 nM) = thxato] EAf st A wjds A

Ch. Atel EFFQ] Wl w &-(D19 CAR-ZE T AlEe] B w79 wde] S4=A.

A. Ao|EFFL AL

—

0736] A= wiFel AT NE 24413 - Eop Afo]E7kRl ks A3t = 34A9F 34Boll A, BhghE 1

E oA gYErtolme] RAl sel Mgl AolEskl AAbe FE(ET)S AHOE etk £ 34Ash 34Bef 1}
EbglEel, -y, IL-2 el INF-a Aate] SE 1 B dgelwriols 2izte] Helo) wet tfagat
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40-

P
SEQUENCE LISTING
<110> JUNO THERAPEUTICS, INC.
PORTS, Michael
WORKS, Melissa
<120> COMBINATION OF A CELL THERAPY AND AN

IMMUNOMODULATORY COMPOUND

<130> 735042009640

<140> Not Yet Assigned
<141> Concurrently Herewith
<150> 62/492,947

<151> 2017-05-01

<150> 62/538,670

<151> 2017-07-29

<150> 62/549,390
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<151> 2017-08-23
<150> 62/580,433
<151> 2017-11-01
<150> 62/596,753

<151> 2017-12-08

<160> 189

<170> FastSEQ for Windows Version 4.0
<210> 1

<211> 12

<212> PRT

<213> Homo sapiens

<220>

<223> Spacer (IgG4hinge)

<400> 1

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro

1 5 10
<210> 2
<211> 36
<212> DNA
<213> Homo sapiens
<220>
<223> Spacer (IgG4hinge)
<400> 2
gaatctaagt acggaccgcc ctgecccect tgecect
<210> 3
<211> 119
<212> PRT
<213> Homo sapiens
<220>

<223> Hinge-CH3 spacer

<400> 3

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Gly Gln Pro Arg

1 5 10

- 266 -
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Glu Pro Gln Val Tyr

20

Asn Gln Val Ser Leu

35

Ile Ala Val Glu Trp

50

Thr Thr Pro Pro Val

65

Arg Leu Thr Val Asp

Cys Ser Val Met His

100

Leu Ser Leu Ser Leu

115
<210> 4
<211> 229

<212> PRT

85

<213> Homo sapiens

<220>

<223> Hinge-CH2-CH3

<400> 4

Glu Ser Lys Tyr Gly

1

Leu Gly Gly Pro Ser

20

Leu Met Ile Ser Arg

35

Ser GIn Glu Asp Pro

50

Glu Val His Asn Ala

65

Thr Tyr Arg Val Val

5

Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys

25

30

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp

40

45

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys

55

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser

70

80

Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser

95

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

105

Gly Lys

spacer

Pro Pro Cys Pro

Val Phe Leu Phe

25

Thr Pro Glu Val
40

Glu Val Gln Phe

110

Pro Cys Pro Ala Pro Glu Phe

15

Pro Pro Lys Pro Lys Asp Thr

30

Thr Cys Val Val Val Asp Val

45

Asn Trp Tyr Val Asp Gly Val

55 60
Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
70 75

Ser Val Leu Thr Val Leu His Gln Asp Trp
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80

Leu
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Asn Gly Lys Glu
100

Ser Ile Glu Lys

115
GIn Val Tyr Thr
130
Val Ser Leu Thr
145

Val Glu Trp Glu

85

Tyr

Thr

Leu

Cys

Ser

165

90

95

Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser

105

110

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro

120
Pro Pro Ser Gln Glu Glu
135
Leu Val Lys Gly Phe Tyr
150 155
Asn Gly Gln Pro Glu Asn

170

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

180
Thr Val Asp Lys

195

Ser

185
Arg Trp Gln Glu Gly Asn

200

Val Met His Glu Ala Leu His Asn His Tyr Thr

210
Leu Ser Leu Gly
225
<210> 5
<211> 282

<212> PRT

Lys

<213> Homo sapiens

<220>

<223> IgD-hinge-

<400> 5

Fc

215

Met

140

125

Thr Lys

Asn Gln

Pro Ser Asp Ile Ala

Asn

Leu

Val

Gln

220

Tyr Lys

Tyr Ser

190
Phe Ser
205

Lys Ser

160
Thr Thr
175

Arg Leu

Cys Ser

Leu Ser

Arg Trp Pro Glu Ser Pro Lys Ala Gln Ala Ser Ser Val Pro Thr Ala

1

5

10

15

GIn Pro Gln Ala Glu Gly Ser Leu Ala Lys Ala Thr Thr Ala Pro Ala

20

25

30

Thr Thr Arg Asn Thr Gly Arg Gly Gly Glu Glu Lys Lys Lys Glu Lys

35

40

45

- 268 -
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Glu

Ser

65

Asp

Ser

Pro

Ser

Leu

Trp

Met

225

Val

Cys

Ser

Lys Glu Glu Gln Glu Glu Arg Glu

50

His Thr

Leu Trp

Asp Leu

Thr Gly

115

Gln Ser

130

Gly Thr

Arg Leu

Ser Leu

Leu Leu

195
Trp Leu
210

Arg Pro

Leu Arg

Val Val

Leu Glu

275

<210> 6

55

Gln Pro Leu Gly Val

Leu

Lys

100

Gly

Ser

Met

Asn

180

Cys

Glu

Pro

Val

Ser

260

Val

70
Arg Asp Lys
85

Asp Ala His

Val Glu Glu

His Ser Arg

135
Val Thr Cys
150
Ala Leu Arg
165

Leu Leu Ala

Glu Val Ser

Asp Gln Arg
215
Pro Gln Pro
230
Pro Ala Pro
245

His Glu Asp

Ser Tyr Val

Leu

120

Leu

Thr

Ser

Pro

Ser

Thr
280

Tyr

Thr

Thr

105

Leu

Thr

Leu

Pro

Ser

185

Phe

Val

Ser

Ser

Arg

265

Asp

Thr

Leu

Phe

90

Trp

Leu

Leu

Asn

170

Asp

Ser

Asn

Thr

Pro

250

Thr

His

Lys

Leu

75

Thr

Pro

His

155

Pro

Pro

Thr

Thr
235

Gln

Thr
60

Thr

Cys

Val

Arg

Arg

140

Pro

Pro

Pro

Ser
220

Phe

Pro

Pro Glu Cys

Pro Ala Val

Phe Val Val
95
Ala Gly Lys
110
His Ser Asn
125

Ser Leu Trp

Ser Leu Pro

Ala Pro Val

175

Glu Ala Ala
190

Asn Ile Leu

205

Gly Phe Ala

Trp Ala Trp

Ala Thr Tyr

255

Leu Leu Asn Ala Ser

270
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Val

Asn

Pro

160

Lys

Ser

Leu

Pro

Ser

240

Thr

Arg
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<211> 24
<212> PRT
<213> Artificial Sequence
<220>
<223> T2A
<400> 6
Leu Glu Gly Gly Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp
1 5 10 15
Val Glu Glu Asn Pro Gly Pro Arg
20
<210> 7
<211> 335
<212> PRT

<213> Artificial Sequence

<220>

<223> tEGFR

<400> 7

Arg Lys Val Cys Asn Gly Ile Gly Ile Gly Glu Phe Lys Asp Ser Leu

1 5 10 15
Ser Ile Asn Ala Thr Asn Ile Lys His Phe Lys Asn Cys Thr Ser Ile
20 25 30
Ser Gly Asp Leu His Ile Leu Pro Val Ala Phe Arg Gly Asp Ser Phe
35 40 45

Thr His Thr Pro Pro Leu Asp Pro GIn Glu Leu Asp Ile Leu Lys Thr

50 55 60

Val Lys Glu Ile Thr Gly Phe Leu Leu Ile GIn Ala Trp Pro Glu Asn
65 70 75 80
Arg Thr Asp Leu His Ala Phe Glu Asn Leu Glu Ile Ile Arg Gly Arg
85 90 95
Thr Lys GIn His Gly Gln Phe Ser Leu Ala Val Val Ser Leu Asn Ile
100 105 110

Thr Ser Leu Gly Leu Arg Ser Leu Lys Glu Ile Ser Asp Gly Asp Val

- 270 -
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Lys
145

Arg

Cys

Cys

Leu

Cys

225

Arg

His

Leu

Pro

Thr

305

Leu

115

Ile Ser Gly
130

Lys Leu Phe

Gly Glu Asn

Ser Pro Glu

180

Arg Asn Val
195

Glu Gly Glu

210

His Pro Glu

Gly Pro Asp

Cys Val Lys
260
Val Trp Lys
275
Asn Cys Thr
290

Asn Gly Pro

Leu Leu Leu

<210> 8

<211> 27

<212> PRT

Asn Lys Asn
135
Gly Thr Ser
150
Ser Cys Lys
165

Gly Cys Trp

Ser Arg Gly

Pro Arg Glu

215

Cys Leu Pro
230

Asn Cys Ile

245

Thr Cys Pro

Tyr Ala Asp

Tyr Gly Cys
295
Lys Ile Pro

310

Leu Val Val

325

<213> Homo sapiens

120

Leu Cys Tyr

Gly Gln Lys

Ala Thr Gly
170
Gly Pro Glu

185

Arg Glu Cys
200

Phe Val Glu

Gln Ala Met

Gln Cys Ala

250

Ala Gly Val
265

Ala Gly His

280

Thr Gly Pro

Ser Ile Ala

Ala Leu Gly

330

Ala

Thr

155

Pro

Val

Asn

Asn

235

His

Met

Val

Thr

315

Ile

125

Asn Thr Ile
140

Lys Ile Ile

Val Cys His

Arg Asp Cys

190

Asp Lys Cys
205

Ser Glu Cys

220

Ile Thr Cys

Tyr Ile Asp

Gly Glu Asn
270
Cys His Leu
285
Leu Glu Gly
300

Gly Met Val

Gly Leu Phe

- 271 -

Asn

Ser

175

Val

Asn

Thr

255

Asn

Cys

Cys

Met

335

Trp

Asn

160

Leu

Ser

Leu

240

Pro

Thr

His

Pro

320
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<220>
<223> (D28
<300>
<308> UniProt P10747
<309> 1989-07-01
<400> 8
Phe Trp Val Leu Val Val Val Gly Gly Val Leu Ala Cys Tyr Ser Leu
1 5 10 15
Leu Val Thr Val Ala Phe Ile Ile Phe Trp Val
20 25
<210> 9

<211> 66
<212

> PRT

<213> Homo sapiens

<220>

<223> (D28

<300>

<308> UniProt P10747

<309> 1989-07-01

<400> 9

Ile Glu Val Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser Asn
1 5 10 15

Gly Thr Ile Ile His Val Lys Gly Lys His Leu Cys Pro Ser Pro Leu

20 25 30
Phe Pro Gly Pro Ser Lys Pro Phe Trp Val Leu Val Val Val Gly Gly

35 40 45

Val Leu Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe Ile Ile Phe
50 55 60

Trp Val

65

<210> 10

<211> 41

<212> PRT
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<213> Homo sapiens

<220>

<223> (D28

<300>

<308> UniProt P10747

<309> 1989-07-01

<400> 10

Arg Ser Lys Arg Ser Arg Leu Leu His Ser Asp Tyr Met Asn Met Thr
1 5 10 15

Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala Pro

20 25 30

Pro Arg Asp Phe Ala Ala Tyr Arg Ser
35 40
<210> 11
<211> 41
<212> PRT
<213> Homo sapiens
<220>
<223> (D28
<400> 11
Arg Ser Lys Arg Ser Arg Gly Gly His Ser Asp Tyr Met Asn Met Thr
1 5 10 15
Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala Pro
20 25 30
Pro Arg Asp Phe Ala Ala Tyr Arg Ser
35 40
<210>
12
<211> 42
<212> PRT
<213> Homo sapiens
<220>
<223> 4-1BB

<300>
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<308> UniProt Q07011.1
<309> 1995-02-01
<400> 12
Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met
1 5 10 15
Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30
Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
35 40
<210> 13

<211> 112

<212> PRT
<213> Homo sapiens
<220>
<223> (D3 zeta
<400> 13
Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly
1 5 10 15
GIn Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30
Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys

50 55 60

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg
65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala

85 90 95
Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
100 105 110
<210> 14
<211> 112

<212> PRT
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<213> Homo sapiens

<220>
<223> (D3 zeta
<400> 14
Arg Val Lys Phe Ser Arg Ser Ala Glu Pro Pro Ala Tyr Gln Gln Gly
1 5 10 15
Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30
Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45
Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys

50 55 60

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg

65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala

85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
100 105 110

<210> 15

<211> 112

<212> PRT

<213> Homo sapiens

<220>

<223> (D3 zeta

<400> 15

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Lys Gln Gly

1 5 10 15
GIn Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30
Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys
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50 55 60

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg

65 70 75 80
Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala
85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
100 105 110

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> Linker

<220>

<221> REPEAT

<222> (5)...(9)

<223> SGGGG is repeated 5 times

<400> 16

Pro Gly Gly Gly Ser Gly Gly Gly Gly
1 5

<210> 17

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> Linker

<400> 17

Gly Ser Ala Asp Asp Ala Lys Lys Asp Ala Ala Lys Lys Asp Gly Lys
1 5 10 15

Ser

<210> 18

<211> 54
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<212> PRT

<213> Homo sapiens

<220>

<223> Extracellular domain of human BCMA

<400> 18

Met Leu Gln Met Ala Gly Gln Cys Ser Gln Asn Glu Tyr Phe Asp Ser

1 5 10 15

Leu Leu His Ala Cys Ile Pro Cys Gln Leu Arg Cys Ser Ser Asn Thr
20 25 30
Pro Pro Leu Thr Cys Gln Arg Tyr Cys Asn Ala Ser Val Thr Asn Ser
35 40 45
Val Lys Gly Thr Asn Ala
50

<210> 19
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> Linker
<400> 19
Gly Gly Gly Gly Ser

1 5
<210> 20
<211> 231
<212> PRT

<213> Artificial Sequence

<220>

<223> Modified Human IgGl Fc

<400> 20

Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
1 5 10 15

Glu Ala Glu Gly Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys

20 25 30
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Asp

Asp

65

Asn

Trp

Pro

Asn

145

Thr

Lys

Cys

Leu

225

<210> 21

<211> 16

Thr

Val

50

Val

Ser

Leu

Ser

Pro

130

Thr

Leu

Ser
210

Ser

Leu Met
35

Ser His

Thr Tyr

Asn Gly

Ser Ile

115

Val Ser

Val Glu

Pro Pro

180
Thr Val
195

Val Met

Leu Ser

<212> PRT

Ile Ser Arg

Glu Asp Pro

55
His Asn Ala
70
Arg Val Val
85

Lys Glu Tyr

Glu Lys Thr

Tyr Thr Leu
135
Leu Thr Cys
150
Trp Glu Ser
165

Val Leu Asp

Asp Lys Ser

His Glu Ala
215
Pro Gly Lys

230

<213> Artificial Sequence

<220>

<223> (D33 Signal peptide

Thr Pro
40

Glu Val

Lys Thr

Ser Val

Lys Cys

105

Ile Ser

120

Pro Pro

Leu Val

Asn Gly

Ser Asp

185
Arg Trp
200

Leu His

Glu Val Thr Cys Val Val
45

Lys Phe Asn Trp Tyr Val

60
Lys Pro Arg Glu Glu Gln
75
Leu Thr Val Leu His Gln
90 95
Lys Val Ser Asn Lys Ala
110

Lys Ala Lys Gly Gln Pro

125
Ser Arg Asp Glu Leu Thr
140
Lys Gly Phe Tyr Pro Ser
155
Gln Pro Glu Asn Asn Tyr
170 175

Gly Ser Phe Phe Leu Tyr

190
GIn Gln Gly Asn Val Phe
205
Asn His Tyr Thr Gln Lys
220
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Val

Asp

Tyr

80

Asp

Leu

Arg

Lys

Asp

160

Lys

Ser

Ser

Ser
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<400> 21

Met Pro Leu Leu Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala

1 5 10 15

<210> 22

<211> 306

<212> PRT

<213> Artificial Sequence

<220>

<223> BCMA-Fc

<400> 22

Met Pro Leu Leu Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala
1 5 10 15

Met Leu Gln Met Ala Gly Gln Cys Ser Gln Asn Glu Tyr Phe Asp Ser

20 25 30
Leu Leu His Ala Cys Ile Pro Cys GIn Leu Arg Cys Ser Ser Asn Thr

35 40 45

Pro Pro Leu Thr Cys Gln Arg Tyr Cys Asn Ala Ser Val Thr Asn Ser
50 95 60
Val Lys Gly Thr Asn Ala Gly Gly Gly Gly Ser Pro Lys Ser Ser Asp
65 70 75 80
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Glu Gly Ala
85 90 95
Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile

100 105 110

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
115 120 125
Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
130 135 140
Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
145 150 155 160

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
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Lys

Thr

Thr

225

Leu

Lys

Gly

305

<210> 23

<211> 18

Tyr

Thr

Leu

210

Cys

Ser

Asp

Ser

290

Lys

165

Lys Cys Lys
180

Ile Ser Lys

195

Pro Pro Ser

Leu Val Lys

Asn Gly Gln
245
Ser Asp Gly
260
Arg Trp Gln
275

Leu His Asn

<212> PRT

Val Ser Asn Lys
185
Ala Lys Gly Gln
200
Arg Asp Glu Leu
215
Gly Phe Tyr Pro

230

Pro Glu Asn Asn

Ser Phe Phe Leu

265

Gln Gly Asn Val
280

His Tyr Thr Gln

295

<213> Artificial Sequence

<220>

<223> T2A

<400> 23

170

Pro

Thr

Ser

Tyr

250

Tyr

Phe

Lys

Leu

Arg

Lys

Asp

235

Lys

Ser

Ser

Ser

175

Pro Ser Ser Ile Glu
190
Glu Pro Gln Val Tyr
205
Asn Gln Val Ser Leu
220
Ile Ala Val Glu Trp

240

Thr Thr Pro Pro Val
255
Lys Leu Thr Val Asp
270
Cys Ser Val Met His
285
Leu Ser Leu Ser Pro

300

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro

1

Gly

Pro

5

<210> 24

<211> 22

10

15

- 280 -
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<212> PRT

<213> Artificial Sequence

<220>

<223> P2A

<400> 24

Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val
1 5 10 15

Glu Glu Asn Pro Gly Pro

20
<210> 25
<211> 19
<212> PRT
<213> Artificial Sequence
<220>
<223> P2A
<400> 25
Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn
1 5 10 15

Pro Gly Pro

<210> 26

<211> 20

<212> PRT

<213> Artificial Sequence

<220>

<223> E2A

<400> 26

GIn Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

Asn Pro Gly Pro

20
<210> 27

<211> 22
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<212> PRT
<213> Artificial Sequence
<220>
<223> F2A
<400> 27
Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val
1 5 10 15
Glu Ser Asn Pro Gly Pro
20
<210> 28
<211> 335
<212> PRT
<213> Artificial Sequence
<220>
<223> tEGFR
<400> 28
Arg Lys Val Cys Asn Gly Ile Gly Ile Gly Glu Phe Lys Asp Ser Leu

1 5 10 15

Ser Ile Asn Ala Thr Asn Ile Lys His Phe Lys Asn Cys Thr Ser Ile
20 25 30
Ser Gly Asp Leu His Ile Leu Pro Val Ala Phe Arg Gly Asp Ser Phe
35 40 45
Thr His Thr Pro Pro Leu Asp Pro Gln Glu Leu Asp Ile Leu Lys Thr
50 55 60
Val Lys Glu Ile Thr Gly Phe Leu Leu Ile GIn Ala Trp Pro Glu Asn

65 70 75 80

Arg Thr Asp Leu His Ala Phe Glu Asn Leu Glu Ile Ile Arg Gly Arg
85 90 95
Thr Lys GIn His Gly Gln Phe Ser Leu Ala Val Val Ser Leu Asn Ile
100 105 110
Thr Ser Leu Gly Leu Arg Ser Leu Lys Glu Ile Ser Asp Gly Asp Val
115 120 125

Ile Ile Ser Gly Asn Lys Asn Leu Cys Tyr Ala Asn Thr Ile Asn Trp

- 282 -



130

Lys Lys Leu Phe Gly
145
Arg Gly Glu Asn Ser
165
Cys Ser Pro Glu Gly
180
Cys Arg Asn Val Ser

195

Leu Glu Gly Glu Pro
210
Cys His Pro Glu Cys
225
Arg Gly Pro Asp Asn
245
His Cys Val Lys Thr

260

Leu Val Trp Lys Tyr
275
Pro Asn Cys Thr Tyr
290
Thr Asn Gly Pro Lys

305

Thr

150

Cys

Cys

Arg

Arg

Leu

230

Cys

Cys

Gly

310

135

Ser Gly Gln Lys

Lys Ala Thr Gly

170

Trp Gly Pro Glu
185

Gly Arg Glu Cys

200

Glu Phe Val Glu
215

Pro Gln Ala Met

Ile Gln Cys Ala
250
Pro Ala Gly Val

265

Asp Ala Gly His
280

Cys Thr Gly Pro

295

Pro Ser Ile Ala

Leu Leu Leu Leu Leu Val Val Ala Leu Gly

325

<210> 29

<211> 228

<212> PRT

<213> Homo sapiens

<220>

330

<223> Hinge-CH2-CH3 spacer

Thr

155

Gln

Pro

Val

Asn

Asn

235

His

Met

Val

Thr
315

Ile

140

Lys Ile Ile Ser

Val Cys His Ala

175

Arg Asp Cys Val
190

Asp Lys Cys Asn

205

Ser Glu Cys Ile
220

Ile Thr Cys Thr

Tyr Ile Asp Gly
255
Gly Glu Asn Asn

270

Cys His Leu Cys
285

Leu Glu Gly Cys

300

Gly Met Val Gly

Gly Leu Phe Met

335
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Asn

160

Leu

Ser

Leu

240

Pro

Thr

His

Pro

Ala
320
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<400> 29

Glu Ser Lys

1

Ala Gly Pro

Met

Val
65

Tyr

Val

Ser

145

Pro

Val

Met

Ser

225

<210> 30

50

His

Arg

Lys

Tyr

130

Leu

Trp

Val

Asp

His

210

Ser
35

Asp

Asn

Val

Lys

115

Thr

Thr

Leu

Lys
195

Glu

Tyr

Ser

20

Arg

Pro

Val

Tyr

100

Thr

Leu

Cys

Ser

Asp

180

Ser

Ala

Leu Gly Lys

Gly Pro Pro Cys
5

Val Phe Leu Phe

Thr Pro Glu Val
40

Glu Val GIn Phe

55
Lys Thr Lys Pro
70
Ser Val Leu Thr
85

Lys Cys Lys Val

Ile Ser Lys Ala

120
Pro Pro Ser Gln
135
Leu Val Lys Gly
150
Asn Gly Gln Pro
165

Ser Asp Gly Ser

Arg Trp GIn Glu
200
Leu His Asn His

215

Pro Pro Cys
10

Pro Pro Lys

25

Thr Cys Val

Asn Trp Tyr

Arg Glu Glu
75
Val Leu His
90
Ser Asn Lys
105

Lys Gly Gln

Glu Glu Met

Phe Tyr Pro

155

Glu Asn Asn
170

Phe Phe Leu

185

Gly Asn Val

Tyr Thr Gln

Pro Ala Pro Pro Val

Pro

Val

Val

60

Pro

Thr

140

Ser

Tyr

Tyr

Phe

Lys

220

15
Lys Asp Thr
30
Val Asp Val
45

Asp Gly Val

Phe Gln Ser

Asp Trp Leu

95

Leu Pro Ser
110

Arg Glu Pro

125

Lys Asn Gln

Asp Ile Ala

Lys Thr Thr
175

Ser Arg Leu

190
Ser Cys Ser
205

Ser Leu Ser
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Leu

Ser

Thr
80

Asn

Ser

Val

Val

160

Pro

Thr

Val

Leu
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<211> 117

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 30

Gln Ile Gln Leu Val Gln Ser Gly Pro Glu Leu

1
Thr Val Lys Ile

20

Ser

Ser Ile Asn Trp Val

35

Gly Trp Ile Asn Thr

50

10

Cys Lys Ala Ser Gly Tyr

25

Lys Arg Ala Pro Gly Lys

40

Glu Thr Arg Glu Pro Ala

Arg Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser

65

75

Leu Gln Ile Asn Asn Leu Lys Tyr Glu Asp Thr

Ala Leu Asp Tyr
100
Val Thr Val Ser
115
<210> 31
<211> 111

<212> PRT

<213> Artificial Sequence

<220>

85

Ser

Ser

90

Tyr Ala Met Asp Tyr Trp

105

<223> Variable light (VL) Anti-BCMA

<400> 31

oin
]
Jm
el

Lys Lys Pro Gly Glu

15
Thr Phe Thr Asp Tyr
30
Gly Leu Lys Trp Met
45
Tyr Ala Tyr Asp Phe
60

Ala Ser Thr Ala Tyr

80
Ala Thr Tyr Phe Cys
95
Gly Gln Gly Thr Ser
110

Asp Ile Val Leu Thr Gln Ser Pro Pro Ser Leu Ala Met Ser Leu Gly

1

5

10

15

Lys Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Thr Ile Leu
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20 25
Gly Ser His Leu Ile His Trp Tyr Gln Gln Lys
35 40
Thr Leu Leu Ile Gln Leu Ala Ser Asn Val Gln
50 55

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe

65 70 75
Pro Val Glu Glu Asp Asp Val Ala Val Tyr Tyr
85 90

Thr Ile Pro Arg Thr Phe Gly Gly Gly Thr Lys
100 105

<210> 32

<211> 122

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 32

Gln Ile Gln Leu Val Gln Ser Gly Pro Asp Leu

1 5 10

Thr Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr
20 25
Gly Met Asn Trp Val Lys Gln Ala Pro Gly Lys
35 40
Ala Trp Ile Asn Thr Tyr Thr Gly Glu Ser Tyr
50 95
Lys Gly Arg Phe Ala Phe Ser Val Glu Thr Ser

65 70 75

Leu Gln Ile Asn Asn Leu Lys Thr Glu Asp Thr
85 90
Ala Arg Gly Glu Ile Tyr Tyr Gly Tyr Asp Gly

100 105

30
Pro Gly Gln Pro
45
Thr Gly Val Pro
60

Thr Leu Thr Ile

Cys Leu Gln Ser
95
Leu Glu Ile Lys

110

Lys Lys Pro Gly

Thr Phe Thr Asn
30
Gly Phe Lys Trp
45
Phe Ala Asp Asp
60

Ala Thr Thr Ala

Ala Thr Tyr Phe
95
Gly Phe Ala Tyr

110
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Pro

Asp

80

Arg

Phe

Met

Phe

Tyr

80

Cys

Trp

S=50l 10-2707505



oin
]
Jm
el

10-2707505

Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120

<210> 33

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 33

Asp Val Val Met Thr Gln Ser His Arg Phe Met Ser Thr Ser Val Gly

1 5 10 15
Asp Arg Val Ser Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala
20 25 30
Val Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45
Phe Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly
50 95 60

Ser Gly Ser Gly Ala Asp Phe Thr Leu Thr Ile Ser Ser Val Gln Ala

65 70 75 80
Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln His Tyr Ser Thr Pro Trp
85 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Asp Ile Lys
100 105
<210> 34
<211> 116
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 34
Glu Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu

1 5 10 15
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Ser Leu Lys Ile Ser Cys Lys Gly Ser
20 25
Trp Ile Gly Trp Val Arg Gln Met Pro
35 40
Gly Ile Ile Tyr Pro Gly Asp Ser Asp
50 55
Gln Gly His Val Thr Ile Ser Ala Asp

65 70

Leu Gln Trp Ser Ser Leu Lys Ala Ser
85
Ala Arg Tyr Ser Gly Ser Phe Asp Asn
100 105
Thr Val Ser Ser
115
<210> 35
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 35
Ser Tyr Glu Leu Thr Gln Pro Pro Ser

1 5

Arg Val Thr Met Ser Cys Ser Gly Thr
20 25
Ser Val Asn Trp Tyr Gln GIn Leu Pro
35 40
Ile Tyr Thr Asn Asn GIn Arg Pro Ser
50 55
Gly Ser Lys Ser Gly Thr Ser Ala Ser

65 70

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys

Gly Tyr

Gly Lys

Thr Arg

Lys Ser

75

Asp Thr
90

Trp Gly

Ala Ser
10

Ser Ser

Gly Thr

Gly Val

Leu Ala

75

Ser Phe

Gly Leu

45
Tyr Ser
60

Ile Ser

Ala Met

Gln Gly

Gly Thr

Asn Ile

Ala Pro

45
Pro Asp
60

Ile Ser

Thr Ser Tyr
30

Glu Trp Met

Pro Ser Phe

Thr Ala Tyr

80

Tyr Tyr Cys
95
Thr Leu Val

110

Pro Gly Gln

15

Gly Ser His
30

Lys Leu Leu

Arg Phe Ser

Gly Leu Gln

80

Ala Ala Trp Asp Gly Ser Leu
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85 90 95
Asn Gly Leu Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
<210> 36
<211> 118
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 36
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Met Lys Lys Pro Gly Ala
1 5 10 15

Ser Leu Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ile Asp Tyr

20 25 30
Tyr Val Tyr Trp Met Arg Gln Ala Pro Gly Gln Gly Leu Glu Ser Met
35 40 45
Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala GIn Lys Phe
50 95 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Met Tyr Tyr Cys

85 90 95
Ala Arg Ser Gln Arg Asp Gly Tyr Met Asp Tyr Trp Gly Gln Gly Thr
100 105 110
Leu Val Thr Val Ser Ser
115
<210> 37
<211> 105
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA

<400> 37
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Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Ala Ser Pro Gly Gln
1 5 10 15

Ser Ile Ala Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Trp Tyr

20 25 30
GIn Gln His Pro Gly Lys Ala Pro Lys Leu Met Ile Tyr Glu Asp Ser
35 40 45
Lys Arg Pro Ser Gly Val Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly
50 55 60
Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala
65 70 75 80

Asp Tyr Tyr Cys Ser Ser Asn Thr Arg Ser Ser Thr Leu Val Phe Gly

85 90 95
Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105
<210> 38
<211> 122
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 38
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr

20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
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85 90 95

Ala Arg Ser Gly Tyr Ser Lys Ser Ile Val Ser Tyr Met Asp Tyr Trp
100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 39
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 39
Leu Pro Val Leu Thr Gln Pro Pro Ser Thr Ser Gly Thr Pro Gly Gln
1 5 10 15

Arg Val Thr Val Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn

20 25 30
Val Val Phe Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Val
35 40 45
Ile Tyr Arg Asn Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60
Val Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu

85 90 95

Ser Gly Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly

100 105 110
<210> 40
<211> 120
<212> PRT
<213> Artificial Sequence
<220>

<223> Variable heavy (VH) Anti-BCMA
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<400> 40

GIn Val Gln Leu Val
1 5

Ser Val Lys Val Ser

20

Ala Ile Ser Trp Val
35
Gly Arg Ile Ile Pro
50
Gln Gly Arg Val Thr
65
Met Glu Leu Ser Ser

85

Ala Arg Ser Gly Tyr
100
Gly Thr Leu Val Thr
115
<210> 41
<211> 112

<212> PRT

Gln Ser Gly Ala

Cys Lys Ala Ser

25

Arg Gln Ala Pro
40
Ile Leu Gly Thr
55
[le Thr Ala Asp
70

Leu Arg Ser Glu

Gly Ser Tyr Arg
105
Val Ser Ser

120

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 41
GIn Ala Val Leu Thr
1 5

Arg Val Thr Ile Ser

20
Tyr Val Phe Trp Tyr
35
Ile Tyr Ser Asn Asn

50

GIn Pro Pro Ser

Cys Ser Gly Ser

25

GIn GIn Leu Pro
40

GIn Arg Pro Ser

55

S=50l 10-2707505

Glu Val Lys Lys Pro Gly Ser
10 15
Gly Gly Thr Phe Ser Ser Tyr

30

Gly Gln Gly Leu Glu Trp Met
45
Ala Asn Tyr Ala Gln Lys Phe
60
Glu Ser Thr Ser Thr Ala Tyr
75 80
Asp Thr Ala Val Tyr Tyr Cys

90 95

Trp Glu Asp Ser Trp Gly Gln

110

Ala Ser Gly Thr Pro Gly Gln
10 15

Ser Ser Asn Ile Gly Ser Asn

30
Gly Thr Ala Pro Lys Leu Leu
45
Gly Val Pro Asp Arg Phe Ser

60
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Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu

85 90 95
Ser Ala Ser Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly
100 105 110
<210> 42
<211> 118
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 42
GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20 25 30
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45
Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Asp Arg Ile Thr Val Thr Arg Asp Thr Ser Ser Asn Thr Gly Tyr
65 70 75 80

Met Glu Leu Thr Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Arg Ser Pro Tyr Ser Gly Val Leu Asp Lys Trp Gly Gln Gly Thr
100 105 110
Leu Val Thr Val Ser Ser
115
<210> 43
<211> 112

<212> PRT
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<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA

<400> 43

Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln

1 5 10

Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser Asn Ile Gly Ala Gly

20 25 30

Phe Asp Val His Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu

35 40 45

Leu Ile Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg Phe

50 55 60

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu

65 70 75

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser Ser

85 90

Leu Ser Gly Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly

100 105 110

<210> 44
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> FNC63 CDR H1
<400> 44
Asp Tyr Gly Val Ser

1 5
<210> 45
<211> 16
<212> PRT
<213> Artificial Sequence
<220>

<223> FNC63 CDR H2
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<400> 45

Val Ile Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser

1 5 10 15
<210> 46
211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> FMC63 CDR H3
<400> 46
Tyr Ala Met Asp Tyr Trp Gly
1 5
<210> 47
<211> 12
<212> PRT
<213> Artificial Sequence
<220>
<223> FMC63 HC-CDR3
<400> 47
His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr
1 5 10
<210> 48
<211> 11
<212> PRT
<213> Artificial Sequence
<220>

<223> FNC63 CDR L1

<400> 48

Arg Ala Ser Gln Asp Ile Ser Lys Tyr Leu Asn
1 5 10

<210> 49

<211> 7

<212> PRT
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<213> Artificial Sequence

<220>

<223> FMC63 CDR L2

<400> 49

Ser Arg Leu His Ser Gly Val
1 5

<210> 50

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> FMC63 LC-CDR2

<400> 50

His Thr Ser Arg Leu His Ser
1 5

<210> 51

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> FNC63 CDR L3

<400> 51

Gly Asn Thr Leu Pro Tyr Thr Phe Gly
1 5

<210> 52

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> FMC63 LC-CDR3

<400> 52

GIn Gln Gly Asn Thr Leu Pro Tyr Thr
1 5

<210> 53
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<211> 120

<212> PRT

<213> Artificial Sequence

<220>

<223> FMC63 VH

<400> 53

Glu Val Lys Leu Gln

1

Ser Leu Ser Val Thr

20

Gly Val Ser Trp Ile

35

Glu Ser Gly Pro

Cys Thr Val Ser

25
Arg Gln Pro Pro

40

Gly Val Ile Trp Gly Ser Glu Thr Thr

50

Ser Arg Leu Thr Ile

65

Lys Met Asn Ser Leu

Lys His Tyr Tyr Tyr

100

Gly Thr Ser Val Thr

115
<210> 54
<211> 107

<212> PRT

55
Ile Lys Asp Asn
70

GIn Thr Asp Asp

Gly Gly Ser Tyr
105
Val Ser Ser
120

<213> Artificial Sequence

<220>

<223> FMC63 VL

<400> 54

Gly Val Ser Leu Pro

30

Arg Lys Gly Leu Glu

45

Tyr Tyr Asn Ser Ala

60

Ser Lys Ser Gln Val

75

Ala Met Asp Tyr Trp

110

oin
]
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Gly Leu Val Ala Pro Ser Gln

15

Asp Tyr

Trp Leu

Leu Lys

Phe Leu

80

Thr Ala Ile Tyr Tyr Cys Ala

95

Gly Gln

Asp Ile GIn Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly

1

15

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
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20

Leu Asn Trp Tyr Gln Gln Lys

35

Tyr His Thr Ser Arg Leu His

50

Ser Gly Ser Gly Thr Asp Tyr

65

Glu Asp Ile Ala Thr Tyr Phe

Thr Phe Gly Gly Gly Thr Lys

100
<210> 55
<211> 245

<212> PRT

85

70

55

<213> Artificial Sequence

<220>
<223> FMC63 scFv
<400> 55
Asp Ile Gln Met
1
Asp Arg Val Thr
20

Leu Asn Trp Tyr Gln Gln Lys

35

Tyr His Thr Ser Arg Leu His

50

Ser Gly Ser Gly Thr Asp Tyr

65

Glu Asp Ile Ala Thr Tyr Phe

Thr Phe Gly Gly Gly Thr Lys

100

Thr Gln Thr

5

[le Ser Cys

85

70

55

Pro

40

Ser

Ser

Cys

Leu

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

25 30
Asp Gly Thr Val Lys Leu Leu Ile
45
Gly Val Pro Ser Arg Phe Ser Gly
60
Leu Thr Ile Ser Asn Leu Glu Gln
75 80

Gln Gln Gly Asn Thr Leu Pro Tyr

90 95
Glu Ile Thr

105

Ser Ser Leu Ser Ala Ser Leu Gly
10 15
Ala Ser Gln Asp Ile Ser Lys Tyr

25 30

Asp Gly Thr Val Lys Leu Leu Ile
45
Gly Val Pro Ser Arg Phe Ser Gly
60
Leu Thr Ile Ser Asn Leu Glu Gln
75 80
GIn Gln Gly Asn Thr Leu Pro Tyr

90 95

Glu Ile Thr Gly Ser Thr Ser Gly

105 110

- 298 -

S=54l 10-2707505



Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr Lys Gly Glu Val

115

Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln Ser Leu

130
Val Thr Cys Thr Val

145

Trp Ile Arg Gln Pro
165
Trp Gly Ser Glu Thr
180
Thr Ile Ile Lys Asp
195
Ser Leu GIn Thr Asp

210

Tyr Tyr Gly Gly Ser

225

Val Thr Val Ser Ser
245

<210> 56

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> 5J25C1 CDR L1

<400> 56

Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala

1 5
<210> 57
<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> 5J25C1 CDR L2

Ser Gly Val Ser Leu Pro Asp Tyr Gly Val

Pro Arg Lys Gly Leu Glu Trp Leu Gly Val

Thr Tyr Tyr

Asn Ser Ala Leu Lys Ser Arg

Asn Ser Lys Ser Gln Val Phe Leu Lys Met

Asp Thr Ala Ile Tyr Tyr Cys Ala Lys His

Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr

Lys

Ser

Ser

160

Leu

Asn

Tyr

Ser

240

S=50l 10-2707505



<400> 57
Ser Ala Thr Tyr Arg Asn Ser

1 5

<210> 58

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> SJ25C1 CDR L3

<400> 58

Gln Gln Tyr Asn Arg Tyr Pro Tyr Thr
1 5

<210> 59

<211> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> SJ25C1 CDR H1

<400> 59

Ser Tyr Trp Met Asn
1 5

<210> 60

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> SJ25C1 CDR H2

<400> 60

Gln Ile Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys

1 5

Gly

<210> 61

S=50l 10-2707505



S=50l 10-2707505

<211> 13

<212> PRT

<213> Artificial Sequence

<220>

<223> SJ25C1 CDR H3

<400> 61

Lys Thr Ile Ser Ser Val Val Asp Phe Tyr Phe Asp Tyr
1 5 10

<210> 62

<211> 122

<212> PRT

<213> Artificial Sequence

<220>

<223> SJ25C1 VH

<400> 62

Glu Val Lys Leu GIn Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ser
1 5 10 15

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Tyr

20 25 30
Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Gln Ile Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe
50 55 60
Lys Gly Gln Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser Gly Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys

85 90 95
Ala Arg Lys Thr Ile Ser Ser Val Val Asp Phe Tyr Phe Asp Tyr Trp
100 105 110
Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 63

<211> 108
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<212> PRT

<213> Artificial Sequence

<220>

<223> SJ25C1 VL

<400> 63

Asp Ile Glu Leu Thr Gln Ser Pro Lys Phe Met Ser Thr Ser Val Gly

1 5 10 15

Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Pro Leu Ile
35 40 45
Tyr Ser Ala Thr Tyr Arg Asn Ser Gly Val Pro Asp Arg Phe Thr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Asn Val Gln Ser

65 70 75 80

Lys Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Asn Arg Tyr Pro Tyr
85 90 95
Thr Ser Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105
<210> 64
<211> 15
<212> PRT
<213> Artificial Sequence
<220>
<223> Linker
<400> 64
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15
<210> 65
<211> 245
<212> PRT

<213> Artificial Sequence
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<220>
<223> SJ25C1 scFv
<400> 65
Glu Val Lys Leu GIn Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ser
1 5 10 15
Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Tyr
20 25 30
Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Gln Ile Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe

50 55 60

Lys Gly Gln Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Gln Leu Ser Gly Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys
85 90 95
Ala Arg Lys Thr Ile Ser Ser Val Val Asp Phe Tyr Phe Asp Tyr Trp
100 105 110
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly

115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Glu Leu Thr Gln Ser
130 135 140
Pro Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser Val Thr Cys
145 150 155 160
Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala Trp Tyr Gln Gln Lys
165 170 175
Pro Gly GIn Ser Pro Lys Pro Leu Ile Tyr Ser Ala Thr Tyr Arg Asn

180 185 190

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
195 200 205
Thr Leu Thr Ile Thr Asn Val Gln Ser Lys Asp Leu Ala Asp Tyr Phe
210 215 220

Cys Gln GIn Tyr Asn Arg Tyr Pro Tyr Thr Ser Gly Gly Gly Thr Lys
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225 230 235 240
Leu Glu Ile Lys Arg
245
<210> 66
<211> 12
<212> PRT
<213> Artificial Sequence

<220>

<223> FMC63 HC-CDR3

<400> 66

His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr
1 5 10

<210> 67

211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> FMC63 LC-CDR2

<400> 67

His Thr Ser Arg Leu His Ser
1 5

<210> 68

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> FMC63 LC-CDR3

<400> 68

GIn Gln Gly Asn Thr Leu Pro Tyr Thr
1 5

<210> 69

<211> 735

<212> DNA
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<213> Artificial Sequence

<220>

<223> scFv

<400> 69

gacatccaga tgacccagac cacctccagc ctgagcgeca gectgggega ccgggtgace 60
atcagctgec gggecageca ggacatcage aagtacctga actggtatca gcagaagece 120
gacggcaccg tcaagetget gatctaccac accagecgge tgcacagegg cgtgeccage 180
cggtttageg geageggetc cggeaccgac tacagectga ccatctccaa cctggaacag 240
gaagatatcg ccacctactt ttgccagcag ggcaacacac tgccctacac ctttggegge 300
ggaacaaagc tggaaatcac cggcagcacc tccggcageg gcaagectgg cageggegag 360

ggcagcacca agggcegaggt gaagctgeag gaaageggece ctggectggt ggeccccage 420

cagagcctga gegtgacctg caccgtgage ggegtgagee tgeccgacta cggegtgage 480
tggatccgge agccccccag gaagggectg gaatggetgg gegtgatcetg gggcagegag 540
accacctact acaacagcgc cctgaagagc cggctgacca tcatcaagga caacagcaag 600
agccaggtgt tcctgaagat gaacagectg cagaccgacg acaccgcecat ctactactge 660
gccaagecact actactacgg cggcagctac gccatggact actggggeca gggcaccage 720
gtgaccgtga gcagc 735
<210> 70

<211> 18

<212> PRT

<213> Artificial Sequence

<220>

<223> Linker

<400> 70
Gly Ser Thr Ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr
1 5 10 15

Lys Gly

<210> 71

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
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<223> Linker
<400> 71
Gly Gly Gly Ser
1
<210> 72
<211> 15
<212> PRT
<213> Artificial Sequence
<220>
<223> Linker
<400> 72
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15

<210> 73

<211> 18

<212> PRT

<213> Artificial Sequence

<220>

<223> Linker

<400> 73

Gly Ser Thr Ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr
1 5 10 15

Lys Gly

<210> 74

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> Linker

<400> 74

Ser Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5 10 15

Ser Leu Glu Met Ala
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20

<210> 75
<211> 21
<212> PRT
<213> Artificial Sequence
<220>
<223> (CD8a signal peptide
<400> 75
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
1 5 10 15
His Ala Ala Arg Pro
20
<210> 76
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> Signal peptide
<400> 76
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly
20
<210> 77
<211> 118
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 77
Glu Val GIn Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
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20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Ala Glu Met Gly Ala Val Phe Asp Ile Trp Gly Gln Gly Thr

100 105 110

Met Val Thr Val Ser Ser
115
<210> 78
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 78
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Arg Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro

65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ile Ser Trp Pro Phe

85 90 95
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Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100
<210> 79

<211> 122

<212> PRT

<213> Artificial Sequence

<220>

105

<223> Variable heavy (VH) Anti-BCMA

<400> 79
GIn Val Gln Leu
1
Ser Leu Arg Leu
20
Gly Met His Trp
35

Ala Val Ile Ser

50
Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Asp Gly
100
Gly Arg Gly Thr

115

<210> 80
<211> 112

<212> PRT

<213> Artificial Sequence

<220>

Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

5

10

15

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

Val

Tyr

Thr

Ser
85

Thr

25

40

Asp Gly Ser Asn Lys Tyr

[le Ser Arg Asp Asn Ser

75

Leu Arg Ala Glu Asp Thr

90

105

Leu Val Thr Val Ser Ser

120

<223> Variable light (VL) Anti-BCMA

<400> 80

30

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

60

Lys Asn Thr Leu Tyr
80

Ala Val Tyr Tyr Cys

95

Tyr Leu Gly Gly Leu Trp Tyr Phe Asp Leu Trp

110
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Asp Ile Val Met
1

Glu Pro Ala Ser

20

Asn Gly Tyr Asn

35

Pro Gln Leu Leu
50

Asp Arg Phe Ser

65

Ser Arg Val Glu

Leu Gly Leu Pro

100

<210> 81
<211> 116

<212> PRT

Thr Gln Ser Pro Leu Ser Leu

5

[le Ser Cys Arg Ser Ser Gln

25

Tyr Leu Asp Trp Tyr Leu Gln

40

Ile Tyr Leu Gly Ser Asn Arg

55

Gly Ser Gly Ser Gly Thr Asp

70

Ala Glu Asp Val Gly Val Tyr

85

Leu Thr Phe Gly Gly Gly Thr

105

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 81

GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val

1
Ser Val Lys Val
20
Tyr Met His Trp

35

Gly Ile Ile Asn Pro Gly Gly Gly Ser Thr Ser

50

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser

65

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr

5

Ser Cys Lys Ala Ser Gly Tyr

25

Val Arg Gln Ala Pro Gly Gln

40

55

70

10

90

10

75

75

Pro Val Thr Pro Gly

15

Ser Leu Leu His Ser

30

Lys Pro Gly Gln Ser

45

Ala Ser Gly Val Pro

60

Phe Thr Leu Lys Ile

Tyr Cys Met Gln Gly

Lys Val Glu Ile Lys

Lys Lys Pro Gly Ala

15

Thr Phe Thr Ser Tyr

Gly

30
Leu Glu Trp Met

45

Tyr Ala Gln Lys Phe

60

Thr Ser Thr Val Tyr

80

Ala Val Tyr Tyr Cys
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85
Ala Arg Glu Ser Trp

100

Thr Val Ser Ser
115

<210> 82

<211> 106

<212> PRT

90 95
Pro Met Asp Val Trp Gly Gln Gly Thr Thr Val

105 110

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 82
Glu Ile Val Met Thr
1 5
Glu Arg Ala Thr Leu
20
Leu Ala Trp Tyr Gln

35

Tyr Gly Ala Ser Thr
50

Ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Val
85

Phe Gly Gly Gly Thr

100
<210> 83
<211> 122

<212> PRT

Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
10 15
Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
25 30
GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile

40 45

Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
55 60
Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser
70 75 80
Tyr Tyr Cys Gln Gln Tyr Ala Ala Tyr Pro Thr
90 95
Lys Val Glu Ile Lys

105

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA
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<400> 83
Gln Leu Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Ser
20 25 30
Ser Tyr Tyr Trp Gly Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp Ile Gly Ser Ile Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser

50 55 60
Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Arg Gly Arg Gly Tyr Ala Thr Ser Leu Ala Phe Asp Ile Trp
100 105 110

Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120

<210> 84

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 84

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr

20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile

35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly

50 55 60
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Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg His Val Trp Pro Pro
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 85

<211> 119

<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 85
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Thr Ile Ser Ser Ser Ser Ser Thr Ile Tyr Tyr Ala Asp Ser Val

50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Arg Gly Ser Gln Glu His Leu Ile Phe Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser

115

<210> 86
<211> 107

<212> PRT
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<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 86

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu
1 5 10

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln

20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala

35 40

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg

85 90
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 87

<211> 122

<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 87
GIn Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Gly Met His Trp Val Arg GIn Ala Pro Gly Lys
35 40

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr

Ser Leu Ser Pro Gly
15
Ser Val Ser Arg Tyr
30
Pro Arg Leu Leu Ile

45

Ala Arg Phe Ser Gly

60

Ser Ser Leu Glu Pro
80

Phe Tyr Tyr Pro Trp

95

Val Gln Pro Gly Arg
15
Thr Phe Ser Ser Tyr
30
Gly Leu Glu Trp Val
45

Tyr Ala Asp Ser Val
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50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Thr Asp Phe Trp Ser Gly Ser Pro Pro Gly Leu Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 88

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 88

Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp

20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

Tyr Gly Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ile Tyr Thr Phe Pro Phe
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 89

<211> 126
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<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 89
GIn Val Gln Leu Val Gln Ser Gly Ala
1 5
Ser Val Lys Val Ser Cys Lys Ala Ser
20 25
Ala Ile Ser Trp Val Arg Gln Ala Pro
35 40

Gly Gly Ile Ile Pro Ile Phe Gly Thr

50 55
Gln Gly Arg Val Thr Ile Thr Ala Asp
65 70
Met Glu Leu Ser Ser Leu Arg Ser Glu
85
Ala Arg Thr Pro Glu Tyr Ser Ser Ser
100 105

Met Asp Val Trp Gly Gln Gly Thr Thr

115 120
<210> 90
<211> 113
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 90
Asp Ile Val Met Thr Gln Ser Pro Asp
1 5
Glu Arg Ala Thr Ile Asn Cys Lys Ser
20 25

Ser Asn Asn Lys Asn Tyr Leu Ala Trp

Glu Val Lys Lys
10

Gly Gly Thr Phe

Gly Gln Gly Leu
45

Ala Asn Tyr Ala

60
Glu Ser Thr Ser
75
Asp Thr Ala Val
90

Ile Trp His Tyr

Val Thr Val Ser

125

Ser Leu Ala Val
10

Ser Gln Ser Val

Tyr Gln Gln Lys

Pro Gly Ser
15

Ser Ser Tyr

30

Glu Trp Met

Gln Lys Phe

Thr Ala Tyr
80
Tyr Tyr Cys
95
Tyr Tyr Gly
110

Ser

Ser Leu Gly
15

Leu Tyr Ser

30

Pro Gly Gln
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35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95
Phe Ala His Thr Pro Phe Thr Phe Gly Gly Gly Thr Lys Val Glu Ile

100 105 110

Lys

<210> 91

<211> 123

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 91

GIn Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Lys Gly Pro Leu Gln Glu Pro Pro Tyr Asp Tyr Gly Met Asp Val
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100 105 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 92
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 92
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

35 40 45
Tyr Ser Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 95 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His His Val Trp Pro Leu

85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100 105

<210> 93

<211> 121

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA
<400> 93

GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
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1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala GIn Lys Phe
50 55 60
Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Gly Gly Tyr Tyr Ser His Asp Met Trp Ser Glu Asp Trp Gly

100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 94
<211> 112
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 94
Leu Pro Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15
Arg Val Thr Ile Ser Cys Ser Gly Arg Ser Ser Asn Ile Gly Ser Asn
20 25 30

Ser Val Asn Trp Tyr Arg Gln Leu Pro Gly Ala Ala Pro Lys Leu Leu

35 40 45
Ile Tyr Ser Asn Asn GIn Arg Pro Pro Gly Val Pro Val Arg Phe Ser
50 55 60
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln

65 70 75 80
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Ser Glu Asp Glu Ala Thr Tyr Tyr Cys Ala Thr Trp Asp Asp Asn Leu

85

90

95

Asn Val His Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly

100
<210> 95
<211> 117

<212> PRT

105

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 95
GIn Val Gln Leu Val
1 5
Ser Val Lys Val Ser
20

Ser Ile Asn Trp Val

35
Gly Trp Ile Asn Thr
50
Arg Gly Arg Phe Val
65
Leu Gln Ile Ser Ser
85

Ala Arg Asp Tyr Ser

100
Val Thr Val Ser Ser
115
<210> 96
<211> 111

<212> PRT

Gln Ser Gly Ser Glu Leu
10
Cys Lys Ala Ser Gly Tyr
25

Arg Gln Ala Pro Gly Gln

40
Glu Thr Arg Glu Pro Ala
95
Phe Ser Leu Asp Thr Ser
70 75
Leu Lys Ala Glu Asp Thr
90

Tyr Ala Met Asp Tyr Trp

105

<213> Artificial Sequence

<220>

110

Lys Lys Pro Gly Ala
15
Thr Phe Thr Asp Tyr
30

Gly Leu Glu Trp Met

45
Tyr Ala Tyr Asp Phe
60
Val Ser Thr Ala Tyr
80
Ala Val Tyr Tyr Cys
95

Gly Gln Gly Thr Leu

110

- 320 -

Jm

el

oin

10-2707505



<223> Variable light (VL) Anti-BCMA

<400> 96

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser

1 5 10

Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Glu

20 25

Gly Ala His Leu Ile His Trp Tyr Gln Gln Lys

35 40

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu

50 55

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

65 70

Ser Leu Gln Ala Glu Asp Ala Ala Ile Tyr Tyr

85 90

Ile Phe Pro Arg Thr Phe Gly Gln Gly Thr Lys

100 105
<210> 97
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA

<400> 97

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu

1 5 10

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe

20 25

Gly Met Ser Trp Val Arg Arg Ala Pro Gly Lys

35 40

Ser Gly Ile Val Tyr Ser Gly Ser Thr Tyr Tyr

50 55

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg

75

15
Ser Val Ser Val

30

Pro Gly Gln Pro Pro

45

Thr Gly Val Pro Ala

60

Thr Leu Thr Ile Ser

Cys Leu Gln Ser Arg

95

Leu Glu Ile Lys

110

Val Gln Pro Gly Gly

15

Ala Leu Ser Asn His

30

Gly Leu Glu Trp Val

45

Ala Ala Ser Val Lys

60

Asn Thr Leu Tyr Leu
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65 70 75 80
GIn Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Ile Tyr Tyr Cys Ser
85 90 95

Ala His Gly Gly Glu Ser Asp Val Trp Gly Gln Gly Thr Thr Val Thr

100 105 110
Val Ser Ser
115
<210> 98
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 98
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro Tyr

85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105

<210> 99
<211> 120
<212> PRT

<213> Artificial Sequence
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<220>

<223> Variable heavy (VH) Anti-BCMA
<400> 99

GIn Val Gln Leu Val Glu Ser Gly Gly

1 5
Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

Ala Met Ser Trp Val Arg Gln Ala Pro

35 40

Ser Gly Ile Ser Arg Ser Gly Glu Asn
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp
65 70
Leu Gln Met Asn Ser Leu Arg Asp Glu
85
Ala Arg Ser Pro Ala His Tyr Tyr Gly

100 105

Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 100
<211> 109
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 100
Asp Ile Val Leu Thr Gln Ser Pro Gly
1 5
Glu Arg Ala Thr Leu Ser Cys Arg Ala
20 25

Phe Leu Ala Trp Tyr Gln Gln Lys Pro

35 40

Gly Leu Val Gln Pro Gly Arg

10 15

Gly Phe Thr Phe Ser Asn Tyr
30

Gly Lys Gly Leu Gly Trp Val

45

Thr Tyr Tyr Ala Asp Ser Val
60
Asn Ser Lys Asn Thr Leu Tyr
75 80
Asp Thr Ala Val Tyr Tyr Cys
90 95
Gly Met Asp Val Trp Gly Gln

110

Thr Leu Ser Leu Ser Pro Gly

10 15

Ser Gln Ser Ile Ser Ser Ser
30

Gly Gln Ala Pro Arg Leu Leu

45
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Ile Tyr Gly Ala Ser Arg Arg Ala Thr
50 55
Gly Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Pro Glu Asp Ser Ala Val Tyr Tyr Cys
85

Ser Trp Thr Phe Gly Gln Gly Thr Lys

100 105
<210> 101
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 101
GIn Val Gln Leu Val Glu Ser Gly Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Val Ser
20 25
Gly Met Ser Trp Val Arg Arg Ala Pro

35 40

Ser Gly Ile Val Tyr Ser Gly Ser Thr
50 95
Gly Arg Phe Thr Ile Ser Arg Asp Asn
65 70
GIn Met Asn Ser Leu Arg Pro Glu Asp
85
Ala His Gly Gly Glu Ser Asp Val Trp

100 105

Val Ser Ser
115

<210> 102

oin
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Gly Ile Pro Asp Arg Phe Ser
60
Leu Thr Ile Ser Arg Leu Glu
75 80
Gln Gln Tyr His Ser Ser Pro
90 95

Leu Glu Ile Lys

Gly Leu Val Gln Pro Gly Gly

10 15

Gly Phe Ala Leu Ser Asn His
30

Gly Lys Gly Leu Glu Trp Val

45

Tyr Tyr Ala Ala Ser Val Lys
60
Ser Arg Asn Thr Leu Tyr Leu
75 80
Thr Ala Ile Tyr Tyr Cys Ser
90 95
Gly Gln Gly Thr Thr Val Thr
110

- 324 -

10-2707505



<211> 107
<212> PRT
<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 102
Asp Ile Arg Leu Thr GIn Ser Pro
1 5
Asp Arg Val Thr Ile Thr Cys Gln
20
Leu Asn Trp Tyr His GIn Thr Pro

35 40

Tyr Asp Ala Ser Thr Leu Gln Thr
50 55

Ser Gly Ser Gly Thr Asp Phe Thr
65 70

Glu Asp Ile Gly Thr Tyr Tyr Cys

85
Thr Phe Gly Gly Gly Thr Lys Val
100
<210> 103

<211> 115

<212> PRT
<213> Artificial Sequence

<220>

Ser Pro Leu Ser Ala Ser Val Gly
10 15

Ala Ser Glu Asp Ile Asn Lys Phe

25 30

Gly Lys Ala Pro Lys Leu Leu Ile

45

Gly Val Pro Ser Arg Phe Ser Gly
60
Leu Thr Ile Asn Ser Leu Gln Pro
75 80
Gln Gln Tyr Glu Ser Leu Pro Leu
90 95
Glu Ile Lys

105

<223> Variable heavy (VH) Anti-BCMA

<400> 103
Glu Val GIn Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Val
20
Gly Met Ser Trp Val Arg Arg Ala

35 40

Gly Gly Leu Val Gln Pro Gly Gly
10 15

Ser Gly Phe Ala Leu Ser Asn His

25 30

Pro Gly Lys Gly Leu Glu Trp Val

45
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Ser Gly Ile Val Tyr Ser Gly Ser Thr

50 55
Gly Arg Phe Thr Ile Ser Arg Asp Asn
65 70
GIn Met Asn Ser Leu Arg Pro Glu Asp
85
Ala His Gly Gly Glu Ser Asp Val Trp
100 105
Val Ser Ser
115
<210> 104

<211> 109

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 104

Glu Ile Val Leu Thr Gln Ser Pro Gly

1 5

Glu Arg Ala Thr Leu Ser Cys Arg Ala
20 25

Ser Leu Ala Trp Tyr Gln GIn Lys Pro

35 40

Met Tyr Gly Ala Ser Ser Arg Ala Ser

50 55
Gly Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Pro Glu Asp Phe Ala Val Tyr Tyr Cys
85
Pro Phe Thr Phe Gly Gln Gly Thr Lys
100 105

<210> 105

Tyr Tyr Ala Ala Ser Val

60
Ser Arg Asn Thr Leu Tyr
75
Thr Ala Ile Tyr Tyr Cys
90 95
Gly Gln Gly Thr Thr Val

110

Thr Leu Ser Leu Ser Pro
10 15
Ser Gln Ser Ile Gly Ser
30
Gly Gln Ala Pro Arg Leu
45

Gly Ile Pro Asp Arg Phe

60
Leu Thr Ile Ser Arg Leu
75
GIn Gln Tyr Ala Gly Ser
90 95

Val Glu Ile Lys
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<211> 117
<212> PRT
<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 105

GIn Ile Gln Leu Val Gln Ser Gly Pro

1 5

Thr Val Lys Ile Ser Cys Lys Ala Ser
20 25

Ser Met Asn Trp Val Lys Gln Ala Pro

35 40

Gly Arg Ile Asn Thr Glu Ser Gly Val

50 55
Lys Gly Arg Phe Ala Phe Ser Val Glu
65 70
Leu Val Ile Asn Asn Leu Lys Asp Glu
85
Ser Asn Asp Tyr Leu Tyr Ser Leu Asp
100 105
Leu Thr Val Ser Ser

115

<210

> 106

<211> 111

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 106

Lys Lys Pro Gly Glu

15

Thr Phe Arg His Tyr

30

Gly Leu Lys Trp Met

45

Tyr Ala Asp Asp Phe

Ala Ser Thr Ala Tyr

80

Ala Ser Tyr Phe Cys

95

Gly Gln Gly Thr Ala

110

Asp Ile Val Leu Thr Gln Ser Pro Pro Ser Leu Ala Met Ser Leu Gly

1 5

15

Lys Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Thr Ile Leu
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20 25
Gly Ser His Leu Ile Tyr Trp Tyr Gln Gln Lys

35 40

Thr Leu Leu Ile Gln Leu Ala Ser Asn Val Gln
50 55
Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe
65 70 75
Pro Val Glu Glu Asp Asp Val Ala Val Tyr Tyr
85 90
Thr Ile Pro Arg Thr Phe Gly Gly Gly Thr Lys

100 105

<210> 107

<211> 117

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 107

Gln Ile Gln Leu Val Gln Ser Gly Pro Glu Leu
1 5 10

Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr

20 25
Ser Met Asn Trp Val Lys Gln Ala Pro Gly Lys

35 40

Gly Arg Ile Asn Thr Glu Thr Gly Glu Pro Leu
50 95
Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser
65 70 75
Leu Val Ile Asn Asn Leu Lys Asn Glu Asp Thr
85 90

Ser Asn Asp Tyr Leu Tyr Ser Cys Asp Tyr Trp

S=50l 10-2707505

30
Pro Gly Gln Pro Pro

45

Thr Gly Val Pro Ala
60
Thr Leu Thr Ile Asp
80
Cys Leu Gln Ser Arg
95
Leu Glu Ile Lys

110

Lys Lys Pro Gly Glu

Thr Phe Thr His Tyr
30
Gly Leu Lys Trp Met

45

Tyr Ala Asp Asp Phe
60
Ala Ser Thr Ala Tyr
80
Ala Thr Phe Phe Cys
95

Gly Gln Gly Thr Thr
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100 105

Leu Thr Val Ser Ser
115
<210> 108
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 108
Asp Ile Val Leu Thr Gln Ser Pro Ala
1 5
Lys Arg Ala Thr Ile Ser Cys Arg Ala

20 25

Gly Ala His Leu Ile His Trp Tyr Gln Gln Lys

35 40

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu

50 55

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

65 70

Pro Val Glu Glu Asp Asp Val Ala Ile Tyr Ser

85

Ile Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys

100 105

<210> 109

<211> 119

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 109

Ser Leu

10

Ser Glu

90

75

110

Ala Met Ser Leu Gly
15
Ser Val Ser Val Ile
30
Pro Gly Gln Pro Pro

45

Thr Gly Val Pro Ala
60
Thr Leu Thr Ile Asp
80

Cys Leu Gln Ser Arg

95
Leu Glu Ile Lys

110

Gln Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
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1 5
Ser Val Lys Val Ser Cys Lys Ala Ser
20 25
Tyr Ile Asn Trp Val Arg Gln Ala Pro

35 40

Gly Trp Ile Tyr Phe Ala Ser Gly Asn
50 55
Thr Gly Arg Val Thr Met Thr Arg Asp
65 70
Met Glu Leu Ser Ser Leu Thr Ser Glu
85
Ala Ser Leu Tyr Asp Tyr Asp Trp Tyr

100 105

Thr Met Val Thr Val Ser Ser
115
<210> 110
<211> 112
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 110
Asp Ile Val Met Thr Gln Thr Pro Leu
1 5
GIn Pro Ala Ser Ile Ser Cys Lys Ser
20 25

Asn Gly Asn Thr Tyr Leu His Trp Tyr

35 40
Pro Gln Leu Leu Ile Tyr Lys Val Ser
50 95
Asp Arg Phe Ser Gly Ser Gly Ser Gly

65 70

10

Gly Tyr Ser Phe Pro Asp Tyr

Gly Gln Gly Leu Glu Trp Met

Ser Glu Tyr Asn Gln Lys Phe

Thr Ser Ile Asn Thr Ala Tyr

75

Asp Thr Ala Val Tyr Phe Cys

90

Phe Asp Val Trp Gly Gln Gly

Ser Leu Ser Val Thr Pro Gly

10

Ser GIn Ser Leu Val His Ser

Leu Gln Lys Pro Gly Gln Ser

Asn Arg Phe Ser Gly Val Pro

Thr Asp Phe Thr Leu Lys Ile

75

60

60

30

45

110

30

45
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Ser Arg Val Glu Ala Glu Asp Val Gly Ile Tyr Tyr Cys Ser Gln Ser
85 90 95

Ser Ile Tyr Pro Trp Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100 105 110

<210> 111

<211> 119

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 111

GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr

20 25 30

Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45
Gly Trp Ile Tyr Phe Ala Ser Gly Asn Ser Glu Tyr Asn GIn Lys Phe
50 55 60
Thr Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Ser Leu Tyr Asp Tyr Asp Trp Tyr Phe Asp Val Trp Gly Gln Gly

100 105 110
Thr Met Val Thr Val Ser Ser
115
<210> 112
<211> 112
<212> PRT
<213> Artificial Sequence

<220>
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<223> Variable 1

<400> 112

Asp Ile Val Met
1

Glu Pro Ala Ser

20

Asn Gly Asn Thr
35
Pro Gln Leu Leu
50
Asp Arg Phe Ser
65

Ser Arg Val Glu

Ser His Val Pro
100

<210> 113

<211> 122

<212> PRT

ight (VL) Anti-BCMA

Thr Gln Thr Pro Leu
5

Ile Ser Cys Lys Ser

25

Tyr Leu His Trp Tyr
40
Ile Tyr Lys Val Ser
55
Gly Ser Gly Ser Gly
70
Ala Glu Asp Val Gly

85

Trp Thr Phe Gly Gln

105

<213> Artificial Sequence

<220>
<223> Anti-BCMA
<400> 113
GIn Val Gln Leu
1
Ser Leu Arg Leu
20

Ala Ile Gly Trp

35
Ile Cys Ile Ser
50

Lys Gly Arg Phe

sdAb

Val Glu Ser Gly Gly
5
Ser Cys Glu Ala Ser
25

Phe Arg Gln Ala Pro

40
Arg Ser Asp Gly Ser
55

Thr Ile Ser Arg Asp

Ser Leu
10

Ser Gln

Leu Gln

Asn Arg

Ala Asp

75

Val Tyr

90

Gly Thr

Gly Leu
10

Gly Phe

Gly Lys

Thr Tyr

Asn Ala

Ser Val Thr Pro Gly
15
Ser Leu Val His Ser

30

Lys Pro Gly Gln Ser
45
Phe Ser Gly Val Pro
60
Phe Thr Leu Lys Ile
80
Tyr Cys Ala Glu Thr

95

Lys Leu Glu Ile Lys

110

Val Gln Pro Gly Gly
15
Thr Leu Asp Tyr Tyr
30

Glu Arg Glu Gly Val

45
Tyr Ala Asp Ser Val
60

Lys Lys Thr Val Tyr
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65 70 75 80
Leu GIn Met Ile Ser Leu Lys Pro Glu Asp Thr Ala Ala Tyr Tyr Cys
85 90 95

Ala Ala Gly Ala Asp Cys Ser Gly Tyr Leu Arg Asp Tyr Glu Phe Arg

100 105 110
Gly Gln Gly Thr Gln Val Thr Val Ser Ser
115 120
<210> 114
<211> 39
<212> PRT
<213> Artificial Sequence
<220>
<223> (D28 spacer
<400> 114
Ile Glu Val Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser Asn
1 5 10 15
Gly Thr Ile Ile His Val Lys Gly Lys His Leu Cys Pro Ser Pro Leu

20 25 30

Phe Pro Gly Pro Ser Lys Pro

35
<210> 115
<211> 25
<212> PRT
<213> Artificial Sequence
<220>
<223> (CD8a TM
<400> 115
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu

1 5 10 15
Ser Leu Val Ile Thr Leu Tyr Cys Asn
20 25

<210> 116

<211> 30
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<212> PRT

<213> Artificial Sequence
<220>

<223> (D28 spacer (truncated)
<400> 116

Leu Asp Asn Glu Lys Ser Asn Gly Thr Ile Ile His Val Lys Gly Lys

1 5 10 15
His Leu Cys Pro Ser Pro Leu Phe Pro Gly Pro Ser Lys Pro
20 25 30
<210> 117
<211> 46
<212> PRT
<213> Artificial Sequence
<220>
<223> (CD8a hinge
<400> 117
Pro Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile
1 5 10 15
Ala Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala

20 25 30

Gly Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp
35 40 45
<210> 118
<211> 45
<212> PRT
<213> Artificial Sequence
<220>
<223> (CD8a hinge
<400> 118
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala
1 5 10 15
Ser GIn Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly

20 25 30
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Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp

35 40 45
<210> 119
<211> 55
<212> PRT
<213> Artificial Sequence
<220>
<223> (CD8a hinge
<400> 119
Phe Val Pro Val Phe Leu Pro Ala Lys Pro Thr Thr Thr Pro Ala Pro
1 5 10 15
Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser Leu
20 25 30
Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg

35 40 45

Gly Leu Asp Phe Ala Cys Asp

50 55
<210> 120
<211> 39
<212> PRT
<213> Artificial Sequence
<220>
<223> CTLA4 hinge
<400> 120
Asp Thr Gly Leu Tyr Ile Cys Lys Val Glu Leu Met Tyr Pro Pro Pro

1 5 10 15
Tyr Tyr Leu Gly Ile Gly Asn Gly Thr GIln Ile Tyr Val Ile Asp Pro
20 25 30
Glu Pro Cys Pro Asp Ser Asp
35

<210> 121

<211> 24
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<212> PRT
<213> Artificial Sequence
<220>
<223> CTLA4 TM
<400> 121
Phe Leu Leu Trp Ile Leu Ala Ala Val Ser Ser Gly Leu Phe Phe Tyr
1 5 10 15
Ser Phe Leu Leu Thr Ala Val Ser
20
<210> 122
<211> 38
<212> PRT
<213> Artificial Sequence
<220>
<223> PD-1 hinge
<400> 122
Gln Ile Lys Glu Ser Leu Arg Ala Glu Leu Arg Val Thr Glu Arg Arg

1 5 10 15

Ala Glu Val Pro Thr Ala His Pro Ser Pro Ser Pro Arg Pro Ala Gly
20 25 30
GIn Phe Gln Thr Leu Val
35
<210> 123
<211> 21
<212> PRT
<213> Artificial Sequence
<220>
<223> PD-1 M
<400> 123
Val Gly Val Val Gly Gly Leu Leu Gly Ser Leu Val Leu Leu Val Trp
1 5 10 15
Val Leu Ala Val Ile
20

<210> 124
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<211> 16
<212> PRT

<213> Artificial Sequence

<220>

<223> Fc(gamma)RIIIa hinge

<400> 124

Gly Leu Ala Val Ser Thr Ile Ser Ser Phe Phe Pro Pro Gly Tyr Gln
1 5 10 15

<210> 125

<211> 231

<212> PRT

<213> Artificial Sequence

<220>

<223> IgGl hinge

<400> 125

Glu Pro Lys Ser Pro Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
1 5 10 15

Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys

20 25 30

Asp Thr Leu Met Ile Ala Arg Thr Pro Glu Val Thr Cys Val Val Val
35 40 45
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
50 55 60
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
65 70 75 80
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp

85 90 95

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
100 105 110
Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
115 120 125

Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
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130
Asn Gln Val Ser

145

Ile Ala Val Glu

135
Leu Thr Cys Leu Val Lys Gly

150 155

Trp Glu Ser Asn Gly Gln Pro

165 170

140
Phe Tyr Pro Ser Asp

160

Glu Asn Asn Tyr Lys

175

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser

180

Lys Leu Thr Val
195

Cys Ser Val Met

210

Leu Ser Leu Ser
225

<210> 126
<211> 457

<212> PRT

185
Asp Lys Ser Arg Trp Gln Gln
200
His Glu Ala Leu His Asn His

215

Pro Gly Lys

230

<213> Artificial Sequence

<220>

<223> anti-BCMA

<400> 126

CAR

190
Gly Asn Val Phe Ser
205
Tyr Thr Gln Lys Ser

220

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1
Ser Leu Arg Leu
20
Ala Met Ser Trp

35

Ser Ala Ile Ser
50

Lys Gly Arg Phe

65

Leu GIn Met Asn

5 10
Ser Cys Ala Ala Ser Gly Phe
25
Val Arg GIn Ala Pro Gly Lys

40

Gly Ser Gly Gly Ser Thr Tyr
55

Thr Ile Ser Arg Asp Asn Ser

70 75

Ser Leu Arg Ala Glu Asp Thr

15
Thr Phe Ser Ser Tyr
30
Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

60

Lys Asn Thr Leu Tyr
80

Ala Val Tyr Tyr Cys
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Ala Arg Ala Glu

Met

Ser

Leu

Arg
305

Pro

Val

130

Thr

Ser

Thr

210

Pro

Cys

290

Ser

Thr

115

Leu

Pro

195

Arg

Lys

His

Ser

275

Tyr

Lys

100

Val

Ser

Ser

Pro

180

Ser

Ile

Arg

Val

260

Lys

Ser

Arg

Arg Arg Pro

85

Met

Ser

Ser

Leu

Val

165

Arg

Arg

Ser

Ser

245

Lys

Pro

Leu

Ser

Gly

325

Gly Ala Val Phe

105

Ser Gly Ser Thr

Thr Lys Gly Glu

135

90

Asp

Ser

95

Ile Trp Gly Gln Gly Thr

Gly Ser

Val Leu

140

Ser Pro Gly Glu Arg Ala Thr

150

Ser Arg Tyr Leu

Leu Leu Ile Tyr

Phe Ser Gly Ser

Leu Glu Pro Glu

215

Trp Pro Phe Thr

230

Ala Ala Leu Asp

Ala

170

Asp

Gly

Asp

Phe

Asn

250

Gly Lys His Leu Cys

265

Phe Trp Val Leu Val

280
Leu Val Thr Val

295

Arg Leu Leu His
310

Pro Thr Arg Lys

Ser

His

330

155

Trp Tyr

Ala Ser

Ser Gly

Phe Ala

Glu Lys

Pro Ser

Val Val

Phe Ile

300

Asp Tyr
315

Tyr Gln

110

Gly Lys Pro
125

Thr Gln Ser

Leu Ser Cys

Gln Gln Lys

175

Asn Arg Ala
190

Thr Asp Phe

205

Val Tyr Tyr

Gly Thr Lys

Ser Asn Gly
255
Pro Leu Phe
270
Gly Gly Val
285

Ile Phe Trp

Met Asn Met

Pro Tyr Ala

335
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Pro

Arg

160

Pro

Thr

Thr

Cys

Val
240

Thr

Pro

Leu

Val

Thr
320

Pro
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Pro Arg Asp Phe
340
Ala Asp Ala Pro

355

Ala Ala Tyr Arg Ser Arg

Ala Tyr Gln Gln Gly Gln

345

360

Val Lys Phe Ser Arg Ser

350

Asn Gln Leu Tyr Asn Glu

365

Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg
370 375 380
Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln
385 390 395 400
Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr
405 410 415
Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp

420 425 430

Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala
435 440 445
Leu His Met Gln Ala Leu Pro Pro Arg
450 455
<210> 127
<211> 457
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 127
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Arg Tyr

20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly

50 55 60
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Ser Gly
65

Glu Asp

Thr Phe

145

Ser Trp

Ile Ser

Arg Phe

Met Asn

210
Ala Glu
225

Thr Val

Ile Ile

Gly Pro

Ala Cys
290

Arg Ser

Ser

Phe

Gly

Val

Thr
195

Ser

Met

Ser

His

Ser

275

Tyr

Lys

Gly Thr

Ala Val

85

100

Lys Pro

Glu Ser

Cys Ala

Arg Gln

Ser Gly
180

Ile Ser

Leu Arg

Ser Ala

245
Val Lys
260

Lys Pro

Ser Leu

Arg Ser

Asp Phe
70

Tyr Tyr

Thr Lys

Gly Ser

Gly Gly

135

Ala Ser

150

Ala Pro

Gly Ser

Arg Asp

Ala Glu

215
Val Phe
230

Ala Ala

Gly Lys

Phe Trp

Leu Val
295

Arg Leu

Thr Leu

Cys Gln

Val Glu

120

Gly Leu

Gly Phe

Gly Lys

Thr Tyr

185
Asn Ser
200

Asp Thr

Asp Ile

Leu Asp

His Leu

265

Val Leu

280

Thr Val

Leu His

Thr

Val

Thr

170

Tyr

Lys

Trp

Asn

250

Cys

Val

Ala

Ser

75

Arg

Lys

Ser

Phe

155

Leu

Asn

Val

Pro

Val

Phe

Ser

Arg

Thr

Pro

140

Ser

Asp

Thr

Tyr

220

Lys

Ser

Val

Ile

300

Ser Leu Glu Pro

Ser Trp Pro

Gly

Lys

125

Ser

Trp

Ser

Leu

205

Tyr

Ser

Pro

285

Ile

Asp Tyr Met

Ser

110

Tyr

Val

Val

190

Tyr

Cys

Thr

Asn

Leu

270

Phe

Asn
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95

Thr

Ser

Ser
175

Lys

Leu

Met

255

Phe

Val

Trp

Met

80

Phe

Ser

Val

Leu

Met

160

Arg

Val

240

Thr

Pro

Leu

Val

Thr

S=50l 10-2707505



305

Pro Arg Arg Pro

Pro Arg Asp Phe

340
Ala Asp Ala Pro

355

310
Gly Pro
325

Ala Ala

Ala Tyr

Thr Arg Lys

Tyr Arg Ser

345
GIn GIn Gly

360

Leu Asn Leu Gly Arg Arg Glu Glu Tyr

370
Gly Arg Asp Pro
385

Glu Gly Leu Tyr

Ser Glu Ile Gly
420
Gly Leu Tyr Gln

435

Glu Met
390

Asn Glu

405

Met Lys

Gly Leu

375

Gly Gly Lys

Leu Gln Lys

Gly Glu Arg
425
Ser Thr Ala

440

Leu His Met Gln Ala Leu Pro Pro Arg

450

<210> 128

<211> 466

<212> PRT

455

<213> Artificial Sequence

<220>

<223> ant1-BCMA

<400> 128

CAR

His
330

Arg

Asp

Pro

Asp

410

Arg

Thr

315

Tyr Gln Pro

Val Lys Phe

Asn Gln Leu
365
Val Leu Asp
380
Arg Arg Lys
395

Lys Met Ala

Arg Gly Lys

Lys Asp Thr

445

Tyr Ala
335

Ser Arg

350

Tyr Asn

Lys Arg

Asn Pro

Glu Ala

415
Gly His
430

Tyr Asp

320

Pro

Ser

Arg

400

Tyr

Asp

GIn Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20

25

30

Gly Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
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Ala Val

50

Lys Gly
65

Leu Gln

Ala Arg

Gly Arg

Gly Lys

130
Thr Gln
145

Ile Ser

Tyr Leu

Ile Tyr

Gly Ser

210
Ala Glu
225

Leu Thr

Leu Asp

35

Arg

Met

Asp

Gly

115

Pro

Ser

Cys

Asp

Leu

195

Asp

Phe

Asn

Ser

Phe

Asn

100

Thr

Pro

Arg

Trp

180

Ser

Val

Glu
260

His Leu Cys Pro

275

Tyr

Thr

Ser

85

Thr

Leu

Ser

Leu

Ser

165

Tyr

Ser

245

Lys

Ser

Asp

70

Leu

Tyr

Val

Ser
150

Ser

Leu

Asn

Thr

Val
230

Ser

Pro

40
Gly Ser

55

Ser Arg

Arg Ala

Leu Gly

Thr Val

120

Glu Gly
135

Leu Pro

Gln Ser

Gln Lys

Arg Ala

200
Asp Phe
215

Tyr Tyr

Thr Lys

Asn Gly

Leu Phe

280

Asn

Asp

Glu

105

Ser

Ser

Val

Leu

Pro

185

Ser

Thr

Cys

Val

Thr

265

Lys

Asn

Asp

90

Leu

Ser

Thr

Thr

Leu

170

Leu

Met

Tyr

Ser
75

Thr

Trp

Lys

Pro

155

His

Val

Lys

Pro Gly Pro

Tyr

60

Lys

Tyr

Ser

Ser

Ser

Pro

Lys

His

Ser

45

Ala

Asn

Val

Phe

Thr

125

Asp

Asn

Pro

Asp

205

Ser

Leu

Arg

Val

Lys

285

Asp Ser

Thr Leu

Tyr Tyr

95
Asp Leu
110

Ser Gly

Ile Val

Pro Ala

Gly Tyr

175

Gln Leu

190

Arg Phe

Arg Val

Gly Leu

Ala Ala

255

Lys Gly
270

Pro Phe
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Tyr

80

Cys

Trp

Ser

Met

Ser

160

Asn

Leu

Ser

Pro

240

Lys

Trp
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Val Leu Val Val Val Gly Gly
290 295
Thr Val Ala Phe Ile Ile Phe

305 310

Leu His Ser Asp Tyr Met Asn
325
Arg Lys His Tyr Gln Pro Tyr
340
Arg Ser Arg Val Lys Phe Ser
355
Gln Gly Gln Asn Gln Leu Tyr

370 375

Glu Tyr Asp Val Leu Asp Lys
385 390
Gly Lys Pro Arg Arg Lys Asn
405
GIn Lys Asp Lys Met Ala Glu
420
Glu Arg Arg Arg Gly Lys Gly

435

Thr Ala Thr Lys Asp Thr Tyr
450 455

Pro Arg

465

<210> 129

<211> 466

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 129

Val

Trp

Met

Arg
360

Asn

Arg

Pro

Ala

His
440

Asp

Leu Ala Cys Tyr Ser Leu Leu Val
300
Val Arg Ser Lys Arg Ser Arg Leu

315 320

Thr Pro Arg Arg Pro Gly Pro Thr
330 335
Pro Pro Arg Asp Phe Ala Ala Tyr
345 350
Ser Ala Asp Ala Pro Ala Tyr Gln
365
Glu Leu Asn Leu Gly Arg Arg Glu

380

Arg Gly Arg Asp Pro Glu Met Gly
395 400
Gln Glu Gly Leu Tyr Asn Glu Leu
410 415
Tyr Ser Glu Ile Gly Met Lys Gly
425 430
Asp Gly Leu Tyr Gln Gly Leu Ser

445

Ala Leu His Met Gln Ala Leu Pro
460
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Asn

Pro

Asp

65

Ser

Leu

Arg

Thr

Pro

145

Ser

Asp

Thr

Tyr
225

Asp

Ile Val

Pro Ala

Gly Tyr

35
GIn Leu
50

Arg Phe

Arg Val

Gly Leu

Gly Ser

115
Lys Gly
130

Gly Arg

Ser Tyr

Trp Val

Ser Val

195

Leu Tyr

210

Tyr Cys

Met

Ser

20

Asn

Leu

Ser

Pro
100

Thr

Ser

180

Lys

Leu

Ala

Tyr

85

Leu

Ser

Val

Leu

Met
165

Val

Arg

Ser

Leu

Tyr

Ser

70

Thr

Arg

150

His

Arg

Met

Asp

230

Ser

Cys

Asp

Leu

55

Asp

Phe

Ser

Leu

135

Leu

Trp

Ser

Phe

Asn

215

Gly

Leu Trp Gly Arg Gly Thr

Pro Leu

Arg Ser

25

Trp Tyr
40

Gly Ser

Ser Gly

Val Gly

105
Gly Lys
120

Val Glu

Ser Cys

Val Arg

Tyr Asp

185
Thr Ile
200

Ser Leu

Thr Tyr

Leu Val

Ser
10

Ser

Leu

Asn

Thr

Val

90

Pro

Ser

Ser

Arg

Leu

Thr

Leu Pro Val Thr Pro

Arg

Asp

75

Tyr

Thr

Ser

Arg

Gly
235

Val

Ser

Lys

60

Phe

Tyr

Lys

Ser

Pro

Asn

Asp

Glu
220

Gly

Ser

15
Leu Leu His

30

Pro Gly Gln
45

Ser Gly Val

Thr Leu Lys

Cys Met Gln

Val Glu Ile

Gly Val Val

Gly Phe Thr

Gly Lys Gly
175
Lys Tyr Tyr
190
Asn Ser Lys
205

Asp Thr Ala

Leu Trp Tyr

Ser Ala Ala
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Gly

Ser

Ser

Pro

Lys

Ser

Phe

160

Leu

Asn

Val

Phe
240

Ala
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Leu Asp

His Leu

Val Leu

290
Thr Val
305

Leu His

Arg Lys

Arg Ser

Gln Gly

370
Glu Tyr
385

Gly Lys

Gln Lys

Glu Arg

Thr Ala
450
Pro Arg

465

Asn Glu
260
Cys Pro

275

Val Val

Ala Phe

Ser Asp

His Tyr

340

Arg Val
355

Gln Asn

Asp Val

Pro Arg

Asp Lys

420
Arg Arg
435

Thr Lys

<210> 130

<211> 454

<212> PRT

245

Lys

Ser

Val

Tyr

325

Lys

Leu

Arg

405

Met

Ser Asn Gly

Pro Leu Phe

280

Gly Gly Val
295

Ile Phe Trp

310

Met Asn Met

Pro Tyr Ala

Phe Ser Arg
360
Leu Tyr Asn
375
Asp Lys Arg
390

Lys Asn Pro

Ala Glu Ala

Thr
265

Pro

Leu

Val

Thr

Pro

345

Ser

Glu

Arg

Gln

Tyr

425

Gly Lys Gly His Asp

440

Asp Thr Tyr Asp Ala

455

250 255

Ile Ile His Val Lys Gly Lys
270

Gly Pro Ser Lys Pro Phe Trp

285

Ala Cys Tyr Ser Leu Leu Val
300
Arg Ser Lys Arg Ser Arg Leu
315 320
Pro Arg Arg Pro Gly Pro Thr
330 335
Pro Arg Asp Phe Ala Ala Tyr

350

Ala Asp Ala Pro Ala Tyr Gln
365
Leu Asn Leu Gly Arg Arg Glu
380
Gly Arg Asp Pro Glu Met Gly
395 400
Glu Gly Leu Tyr Asn Glu Leu

410 415

Ser Glu Ile Gly Met Lys Gly
430
Gly Leu Tyr Gln Gly Leu Ser
445
Leu His Met Gln Ala Leu Pro

460
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<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 130

Gln Val GIn Leu Val

1

Ser Val

Tyr Met

50

Gln Gly

Thr Val

Glu Gly

130
Leu Ser
145

Gln Ser

Ala Pro

Lys

His

35

Arg

Leu

Glu

Ser

115

Ser

Val

Val

Arg

Val
20

Trp

Asn

Val

Ser

Ser

100

Ser

Thr

Ser

Ser

Leu

180

Pro Ala Arg Phe

195

5

Ser

Val

Pro

Thr

Ser

85

Trp

Lys

Pro

Ser

165

Leu

Ser

Gln Ser Gly Ala Glu
10
Cys Lys Ala Ser Gly
25
Arg Gln Ala Pro Gly
40
Gly Gly Gly Ser Thr

55

Met Thr Arg Asp Thr

70

Leu Arg Ser Glu Asp
90

Pro Met Asp Val Trp

105
Ser Thr Ser Gly Ser
120

Gly Glu Ile Val Met
135
Gly Glu Arg Ala Thr
150
Asn Leu Ala Trp Tyr
170
Ile Tyr Gly Ala Ser

185

Gly Ser Gly Ser Gly
200

Val

Tyr

Ser

Ser
75

Thr

Thr

Leu

155

Thr

Thr

Lys Lys Pro Gly Ala

Thr Phe Thr

30

Gly Leu Glu
45

Tyr Ala Gln

60

Thr Ser Thr

Ala Val Tyr

Gln Gly Thr
110
Lys Pro Gly

125

Gln Ser Pro
140

Ser Cys Arg

Gln Lys Pro

Arg Ala Thr

190

Glu Phe Thr

205
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15

Ser

Trp

Lys

Val

Tyr

95

Thr

Ser

Leu

Tyr

Met

Phe

Tyr
80

Cys

Val

Thr

Ser

160

Thr
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Tyr
225

Arg

Val

Lys

Ser

Arg

305

Pro

Phe

Pro

Pro

385

Tyr

Gly

Gln

Gln

Ser Ser
210

Ala Ala

Ala Ala

Lys Gly

Pro Phe

275

Leu Leu

290

Ser Arg

Gly Pro

Ala Ala

Ala Tyr

355

Arg Arg

370

Glu Met

Asn Glu

Met Lys

Gly Leu

435

Ala Leu

Leu Gln

Tyr Pro

Ala Leu

245

Lys His
260

Trp Val

Val Thr

Leu Leu

Thr Arg

325
Tyr Arg
340

Gln Gln

Glu Glu

Gly Gly

Leu Gln

405
Gly Glu
420

Ser Thr

Pro Pro

Ser

Thr

230

Asp

Leu

Leu

Val

His

310

Lys

Ser

Tyr

Lys

390

Lys

Arg

Ala

Arg

Glu Asp Phe Ala
215

Phe Gly Gly Gly

Asn Glu Lys Ser

250

Cys Pro Ser Pro
265
Val Val Val Gly
280
Ala Phe Ile Ile
295

Ser Asp Tyr Met

His Tyr Gln Pro
330
Arg Val Lys Phe
345
GIn Asn Gln Leu
360
Asp Val Leu Asp

375

Pro Arg Arg Lys

Asp Lys Met Ala

410

Arg Arg Gly Lys
425

Thr Lys Asp Thr

440

Val

Thr

235

Asn

Leu

Phe

Asn

315

Tyr

Ser

Tyr

Lys

Asn

395

Tyr

Tyr Tyr
220

Lys Val

Gly Thr

Phe Pro

Val Leu

285
Trp Val
300

Met Thr

Ala Pro

Arg Ser

Asn Glu

365

Arg Arg

380

Pro Gln

Ala Tyr

His Asp

Asp Ala

445

Cys

Arg

Pro

Pro

350

Leu

Ser

430

Leu
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Gln

Ile

Ile

255

Pro

Cys

Ser

Arg

Arg

335

Asp

Asn

Arg

415

Leu

His

Gln

Lys

240

His

Ser

Tyr

Lys

Arg

320

Asp

Leu

Asp

Leu

400

Tyr

Met
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450
<210> 131
<211> 454

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA

<400> 131
Glu Ile Val Met
1
Glu Arg Ala Thr
20
Leu Ala Trp Tyr

35

Tyr Gly Ala Ser
50

Ser Gly Ser Gly

65

Glu Asp Phe Ala

Phe Gly Gly Gly
100

Ser Gly Lys Pro
115
Leu Val Gln Ser
130
Val Ser Cys Lys
145

Trp Val Arg Gln

CAR

Thr

Leu

Thr

Thr

Val

85

Thr

Gly

Ala

165

Gln Ser Pro Ala

Ser Cys Arg Ala
25
Gln Lys Pro Gly

40

Arg Ala Thr Gly
95

Glu Phe Thr Leu

70

Tyr Tyr Cys Gln

Lys Val Glu Ile

105

Ser Gly Glu Gly
120
Ala Glu Val Lys
135
Ser Gly Tyr Thr

150

Thr
10

Ser

Gln

Ile

Thr

Gln

90

Lys

Ser

Lys

Phe

Leu Ser Val Ser

Gln Ser Val Ser
30
Ala Pro Arg Leu

45

Pro Ala Arg Phe
60

Ile Ser Ser Leu

75

Tyr Ala Ala Tyr

Arg Gly Ser Thr
110

Thr Lys Gly Gln

Pro Gly Ala Ser
140
Thr Ser Tyr Tyr

155

Pro Gly Gln Gly Leu Glu Trp Met Gly

170

Pro
15

Ser

Leu

Ser

Pro
95

Ser

Val

Val

Met

Ile

175

Gly

Asn

Ser
80

Thr

Lys

His
160

Ile

Asn Pro Gly Gly Gly Ser Thr Ser Tyr Ala Gln Lys Phe GIn Gly Arg
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Val

Ser

Ser

225

Ser

Val

Lys

Ser

Arg
305

Pro

Phe

Pro

Pro
385

Tyr

Thr Met

195
Ser Leu
210

Trp Pro

Ala Ala

Lys Gly

Pro Phe

275

Leu Leu

290

Ser Arg

Gly Pro

Ala Ala

Ala Tyr

355

Arg Arg
370

Glu Met

Asn Glu

180

Thr Arg Asp

Arg Ser Glu

Met Asp Val

230

Ala Leu Asp
245

Lys His Leu

260

Trp Val Leu

Val Thr Val

Leu Leu His
310
Thr Arg Lys
325
Tyr Arg Ser
340

Gln Gln Gly

Glu Glu Tyr

Gly Gly Lys
390
Leu Gln Lys

405

Thr

Asp

215

Trp

Asn

Cys

Val

295

Ser

His

Arg

Gln

Asp
375

Pro

Asp

Ser
200

Thr

Pro

Val

280

Phe

Asp

Tyr

Val

Asn

360

Val

Arg

Lys

Gly Met Lys Gly Glu Arg Arg Arg

420

185

Thr

Lys

Ser

265

Val

Tyr

Lys

345

Leu

Arg

Met

Gly

425

Ser Thr Val Tyr

205

Val Tyr Tyr Cys
220

Gly Thr Thr Val

235

Ser Asn Gly Thr
250

Pro Leu Phe Pro

Gly Gly Val Leu
285
Ile Phe Trp Val

300

Met Asn Met Thr
315

Pro Tyr Ala Pro

330

Phe Ser Arg Ser

Leu Tyr Asn Glu

365

Asp Lys Arg Arg
380
Lys Asn Pro Gln
395
Ala Glu Ala Tyr
410

Lys Gly His Asp

190

Met Glu Leu

Ala Arg Glu

Thr Val Ser

240

Ile Ile His

255
Gly Pro Ser
270

Ala Cys Tyr

Arg Ser Lys

Pro Arg Arg
320
Pro Arg Asp
335
Ala Asp Ala
350

Leu Asn Leu

Gly Arg Asp

Glu Gly Leu

400

Ser Glu Ile
415

Gly Leu Tyr

430
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Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met
435 440 445
Gln Ala Leu Pro Pro Arg
450
<210> 132
<211> 461
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 132

Gln Leu Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Ser

20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu
35 40 45
Trp Ile Gly Ser Ile Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60
Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr

85 90 95

Cys Ala Arg Gly Arg Gly Tyr Ala Thr Ser Leu Ala Phe Asp Ile Trp
100 105 110
Gly Gln Gly Thr Met Val Thr Val Ser Ser Gly Ser Thr Ser Gly Ser
115 120 125
Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr Lys Gly Glu Ile Val Leu
130 135 140
Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr

145 150 155 160
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Leu

Asn

Thr

Val

225

Ser

Pro

305

Met

Pro

Phe

Leu

Asp

385

Lys

Ser

Gln

Arg

Asp

210

Tyr

Thr

Asn

Leu

290

Phe

Asn

Tyr

Ser

Tyr
370

Lys

Cys

Lys

Ala

195

Phe

Tyr

Lys

Phe

275

Val

Trp

Met

Arg

355

Arg

Pro

180

Thr

Thr

Cys

Val

Thr

260

Pro

Leu

Val

Thr

Pro

340

Ser

Ala Ser Gln
165

Gly Gln Ala

Gly Ile Pro

Leu Thr Ile

215

Gln Gln Arg
230

Glu Ile Lys

Ile Ile His

Gly Pro Ser

Ala Cys Tyr
295
Arg Ser Lys
310
Pro Arg Arg
325

Pro Arg Asp

Ala Asp Ala

Ser

Pro

200

Ser

His

Arg

Val

Lys

280

Ser

Arg

Pro

Phe

Pro

360

Asn Glu Leu Asn Leu Gly

375

Arg Arg Gly Arg Asp

390

Pro

Asn Pro Gln Glu Gly Leu Tyr

Val Ser Ser

170
Arg Leu Leu
185

Arg Phe Ser

Ser Leu Glu

Val Trp Pro

235

Lys Gly Lys
265

Pro Phe Trp

Leu Leu Val

Ser Arg Leu

315

Gly Pro Thr
330

Ala Ala Tyr

345

Ala Tyr Gln

Arg Arg Glu

Glu Met Gly

395

Asn Glu Leu

Tyr Leu

Ile Tyr

Gly Ser

205

Pro Glu

220

Pro Thr

Leu Asp

His Leu

Val Leu

285

Thr Val
300

Leu His

Arg Lys

Arg Ser

Gln Gly

365
Glu Tyr
380

Gly Lys

Gln Lys

Ala

Asp

190

Asp

Phe

Asn

Cys

270

Val

Ser

His

Arg

350

Asp

Pro

Asp
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Trp

175

Ser

Phe

255

Pro

Val

Phe

Asp

Tyr

335

Val

Asn

Val

Arg

Lys

Tyr

Ser

240

Lys

Ser

Val

Tyr

320

Lys

Leu

Arg
400

Met
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405

410

415

Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly

420

425

430

Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp

435

440

445

Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

450 455

<210> 133

<211> 461

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 133

460

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr

20

25

30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

35

40

45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly

50 55

60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro

65 70

75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg His Val Trp Pro Pro

85

90

95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Gly Ser Thr Ser

100

105

110

Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr Lys Gly Gln Leu

115

120

125
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Gln Leu GIn Glu

Ser
145

Tyr

Ser

Lys

Arg

225

Ser

Pro

305

Met

Pro

Phe

Leu

130

Leu Thr

Trp Gly

Ser Ile

Arg Val

195
Leu Ser
210

Gly Arg

Thr Met

Asn Gly

Leu Phe

275
Gly Val
290

Phe Trp

Asn Met

Tyr Ala

Ser Arg

355

Cys

Trp

Ser

180

Thr

Ser

Val

Thr

260

Pro

Leu

Val

Thr

Pro
340

Ser

Ser

Thr

165

Tyr

Val

Tyr

Thr

245

Arg

Pro

325

Pro

Ala

Gly Pro Gly Leu Val

Val

150

Arg

Ser

Ser

Thr

230

Val

Pro

Cys

Ser

310

Arg

Arg

Asp

135

Ser

Gly

Val

215

Thr

Ser

His

Ser

Tyr

295

Lys

Arg

Asp

Ala

Gly

Pro

Ser

Asp

200

Ser

Ser

Val

Lys

280

Ser

Arg

Pro

Phe

Pro

360

Gly Ser

Pro Gly

170

Thr Tyr

185

Thr Ser

Asp Thr

Leu Ala

250

Lys Gly

265

Pro Phe

Leu Leu

Ser Arg

Gly Pro

330
Ala Ala
345

Ala Tyr

Lys Pro Ser Glu

140
Ile Ser Ser Ser
155

Lys Gly Leu Glu

Tyr Asn Pro Ser
190

Lys Asn Gln Phe

205
Ala Val Tyr Tyr
220
Phe Asp Ile Trp
235

Ala Leu Asp Asn

Lys His Leu Cys

270
Trp Val Leu Val
285
Val Thr Val Ala
300
Leu Leu His Ser
315

Thr Arg Lys His

Tyr Arg Ser Arg
350
Gln Gln Gly Gln

365

Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp
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Thr

Ser

Trp

175

Leu

Ser

Cys

255

Pro

Val

Phe

Asp

Tyr

335

Val

Asn

Val

Leu

Tyr

160

Lys

Leu

240

Lys

Ser

Val

Tyr

320

Lys

Gln

Leu
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370 375

380

Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg

385 390

395

400

Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met

405

410

415

Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly

420
Lys Gly His Asp Gly Leu Tyr
435

Thr Tyr Asp Ala Leu His Met

450 455
<210> 134
<211> 458
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 134

Glu Val Gln Leu Val Glu Ser
1 5

Ser Leu Arg Leu Ser Cys Ala

20

425
Gln Gly Leu Ser
440

Gln Ala Leu Pro

Gly Gly Gly Leu
10
Ala Ser Gly Phe

25

Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys

35

Ser Thr Ile Ser Ser Ser Ser
50 55
Lys Gly Arg Phe Thr Ile Ser

65 70

40

Ser Thr Ile Tyr

Arg Asp Asn Ala

75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

85

Ala Arg Gly Ser Gln Glu His

90

Leu Ile Phe Asp

430
Thr Ala Thr Lys Asp
445

Pro Arg

460

Val Gln Pro Gly Gly
15
Thr Phe Ser Ser Tyr
30
Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val
60
Lys Asn Ser Leu Tyr
80
Ala Val Tyr Tyr Cys
95

Tyr Trp Gly Gln Gly
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Thr Leu Val

Gly

Pro

145

Arg

Pro

Thr

Thr

Cys

225

Val

Thr

Pro

Leu

Val
305

Thr

Pro

Ser

130

Leu

210

290

Arg

Pro

Pro

115

Gly

Thr

Ser

195

Thr

Pro
275

Cys

Ser

Arg

Arg

100

Thr

Leu

180

Pro

Arg

Lys

His

260

Ser

Tyr

Lys

Arg

Asp

340

Val

Ser

Ser

165

Pro

Ser

Phe

Arg

245

Val

Lys

Ser

Arg

Pro
325

Phe

Ser

Ser

Leu

150

Val

Arg

Arg

Ser

Tyr

230

Lys

Pro

Leu

Ser

310

Ser

Thr

135

Ser

Ser

Leu

Phe

Leu

215

Tyr

Gly

Phe

Leu

295

Arg

105

Gly Ser Thr
120

Lys Gly Glu

Pro Gly Glu

Arg Tyr Leu

170

Leu Ile Tyr
185

Ser Gly Ser

200

Glu Pro Glu

Pro Trp Thr

Ala Leu Asp
250
Lys His Leu
265
Trp Val Leu
280

Val Thr Val

Leu Leu His

Gly Pro Thr Arg Lys

330

Ala Ala Tyr Arg Ser

345

Ser Gly

140
Arg Ala
155

Ala Trp

Asp Ala

Asp Phe

Phe Gly

235

Asn Glu

Cys Pro

Val Val

Ala Phe
300

Ser Asp
315

His Tyr

Arg Val

Ser

125

Leu

Thr

Tyr

Ser

Lys

Ser

Val

285

Tyr

Lys

110

Thr

Leu

Asn
190

Thr

Val

Ser

Pro

270

Met

Pro

Phe

350
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Lys

Ser

175

Arg

Asp

Tyr

Thr

Asn
255

Leu

Phe

Asn

Tyr
335

Ser

Pro

Ser

Cys

160

Lys

Phe

Tyr

Lys

240

Phe

Val

Trp

Met

320

Arg
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Ser Ala Asp Ala Pro Ala Tyr

355

Glu Leu Asn Leu
370

Arg Gly Arg Asp

385

Gln Glu Gly Leu

Tyr Ser Glu Ile

420

Asp Gly Leu Tyr
435
Ala Leu His Met
450
<210> 135
<211> 458

<212> PRT

GIn Gln Gly Gln Asn Gln Leu Tyr Asn

360 365

Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg

Pro Glu

390
Tyr Asn
405

Gly Met

Gln Gly

Gln Ala

375

Met

Glu

Lys

Leu

Leu

455

<213> Artificial Sequence

<220>

<223> anti-BCMA

<400> 135
Glu Ile Val Leu
1

Glu Arg Ala Thr

20
Leu Ala Trp Tyr
35
Tyr Asp Ala Ser
50
Ser Gly Ser Gly

65

CAR

Thr Gln
5

Leu Ser

Gln Gln

Ser

Cys

Lys

380
Gly Gly Lys Pro Arg Arg Lys Asn Pro
395 400
Leu Gln Lys Asp Lys Met Ala Glu Ala
410 415
Gly Glu Arg Arg Arg Gly Lys Gly His

425 430

Ser Thr Ala Thr Lys Asp Thr Tyr Asp
440 445

Pro Pro Arg

Pro Ala Thr Leu Ser Leu Ser Pro Gly
10 15

Arg Ala Ser Gln Ser Val Ser Arg Tyr

25 30
Pro Gly Gln Ala Pro Arg Leu Leu Ile

40 45

Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly

55

60

Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro

70

75 80
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Glu Asp Phe Ala Val

Thr Phe

Gly Ser

Gln Leu

130

Arg Leu

145

Asn Trp

Ile Ser

Arg Phe

Met Asn

210
Gly Ser
225

Val Thr

Thr Ile

Pro Gly

Leu Ala

290
Val Arg
305

Thr Pro

Gly Gly

100
Gly Lys
115

Val Glu

Ser Cys

Val Arg

Ser Ser

180
Thr Ile
195

Ser Leu

Val Ser

Ile His

260

Pro Ser

275

Cys Tyr

Ser Lys

85

Pro

Ser

165

Ser

Ser

Arg

His

Ser

245

Val

Lys

Ser

Arg

Tyr Tyr Cys Gln Gln Arg Phe Tyr Tyr

Thr Lys Val Glu
105
Gly Ser Gly Glu
120
Gly Gly Gly Leu
135

Ala Ser Gly Phe

150

Ala Pro Gly Lys

Ser Thr Ile Tyr

185

Arg Asp Asn Ala
200

Ala Glu Asp Thr

215
Leu Ile Phe Asp
230

Ala Ala Ala Leu

Lys Gly Lys His
265

Pro Phe Trp Val

280
Leu Leu Val Thr
295
Ser Arg Leu Leu

310

90

Ile

Gly

Thr

170

Tyr

Lys

Tyr

Asp

250

Leu

Leu

Val

His

Arg Arg Pro Gly Pro Thr Arg Lys

Lys

Ser

Phe

155

Leu

Asn

Val

Trp

235

Asn

Cys

Val

Ser

315

Arg Gly Ser

Thr

Pro

140

Ser

Asp

Ser

Tyr

220

Pro

Val

Phe
300

Asp

Lys

125

Ser

Trp

Ser

Leu

205

Tyr

Lys

Ser

Val

285

Tyr

110

Gly

Tyr

Val

Val

190

Tyr

Cys

Ser

Pro

270

Met

His Tyr GIn Pro
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Pro

95

Thr

Ser

Ser

Ser
175

Lys

Leu

Thr

Asn

255

Leu

Phe

Asn

Tyr

Trp

Ser

Val

Leu

Met

160

Thr

Arg

Leu

240

Phe

Val

Trp

Met
320

Ala
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325 330 335

Pro Pro Arg Asp Phe Ala Ala Tyr Arg Ser Arg Val Lys Phe Ser Arg

340 345 350
Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly GIn Asn Gln Leu Tyr Asn
355 360 365
Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg
370 375 380
Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro
385 390 395 400

Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala

405 410 415
Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His
420 425 430
Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp
435 440 445
Ala Leu His Met Gln Ala Leu Pro Pro Arg
450 455
<210> 136
<211> 461
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 136
Gln Val GIn Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
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Lys
65

Leu

Thr

145

Ser

Thr

Thr

225

Ser

Pro

Gly

50

Gly Arg

Gln Met

Arg Thr

GIn Gly

115

Lys Pro
130

Gln Ser

Thr Cys

Gln Lys

Leu Gln

195
Asp Phe
210

Tyr Tyr

Thr Lys

Asn Gly

Leu Phe

275
Gly Val
290

Phe

Asn

Asp

100

Thr

Pro

Arg

Pro

180

Ser

Thr

Cys

Val

Thr
260

Thr

Ser

85

Phe

Leu

Ser

Ser

Leu

70

Leu

Trp

Val

Ser
150

Ser

Lys

Val

Thr

Pro Gly Pro

Leu Ala Cys

55

Ser Arg Asp Asn

Arg Ala Glu Asp

Ser

Thr

135

Val

Pro

Lys

His

Ser

Tyr

295

Gly

Val

120

Ser

Pro

Ser

200

Ser

Tyr

Arg

Val

Lys
280

Ser

Ser
105

Ser

Ser

Lys

185

Arg

Ser

Thr

Lys
265

Pro

90

Pro

Ser

Thr

Ser

Ser

170

Leu

Phe

Leu

Phe

250

Gly

Phe

Ser
75

Thr

Pro

Lys

Val

155

Ser

Leu

Ser

Pro

235

Lys

Trp

Leu Leu Val

60

Lys Asn

Ala Val

Gly Leu

Ser Thr

125

Gly Asp
140

Gly Asp

Trp Leu

Ile Tyr

Gly Ser

205
Pro Glu
220

Phe Thr

Leu Asp

His Leu

Val Leu

285
Thr Val
300

Thr

Tyr

Asp

110

Ser

Arg

Asp

Phe

Asn

Cys
270

Val

Ala
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Leu

Tyr

95

Tyr

Val

Trp

175

Ser

Phe

255

Pro

Val

Phe

Tyr

80

Cys

Trp

Ser

Leu

Thr

160

Tyr

Ser

240

Lys

Ser

Val

Ile
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Ile Phe Trp

305

Met Asn Met

Pro Tyr Ala

Phe Ser Arg
355
Leu Tyr Asn

370

Val Arg Ser Lys Arg Ser Arg Leu Leu His Ser

310

315

Thr Pro Arg Arg Pro Gly Pro Thr Arg

325

Pro Pro Arg Asp Phe

340

Ser Ala Asp

Glu Leu Asn

Ala

330

345
Pro Ala Tyr Gln Gln

360

Lys His

350
Gly GIn

365

Leu Gly Arg Arg Glu Glu Tyr Asp

375

380

Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly

385

Lys Asn Pro

Lys Gly His

435

Thr Tyr Asp
450

<210> 137

<211> 461

<212> PRT

390

395

Gln Glu Gly Leu Tyr Asn Glu Leu Gln

405
Tyr Ser Glu
420

Asp Gly Leu

Ala Leu His

410

Lys Pro

Lys Asp

Asp Tyr

320

Tyr Gln

335

Ala Ala Tyr Arg Ser Arg Val Lys

Asn Gln

Val Leu

Arg Arg
400
Lys Met

415

Ile Gly Met Lys Gly Glu Arg Arg Arg Gly

Tyr

425

430

Gln Gly Leu Ser Thr Ala Thr Lys Asp

440

445

Met Gln Ala Leu Pro Pro Arg

455

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 137

460

Asp Ile GIn Leu Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp

20

25

30
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Leu

Tyr

Ser

65

Thr

Arg
145

His

Arg

Met

Thr

225

Ser

Pro

Ala Trp

Gly Ser

Asp Phe

Phe Gly

Ser Gly

115
Leu Val
130

Leu Ser

Trp Val

Ser Tyr

Phe Thr

195

Asn Ser

210

Asp Phe

Thr Leu

Asn Gly

Leu Phe

Tyr

Ser

100

Lys

Cys

Arg

Asp

180

Leu

Trp

Val

Thr
260

Gln Gln Lys

Ser

Thr

Thr

85

Pro

Ser

Ser

Arg

Ser

Thr
245

Ile

Leu

Asp

70

Tyr

Thr

Gly

Ser

Arg

Gly

230

Val

Ile

Pro Gly Pro

Gln

55

Phe

Tyr

Lys

Ser

Pro

Asn

Asp

215

Ser

Ser

His

Ser

Pro Gly Lys

40

Ser

Thr

Cys

Val

Lys

Asn

200

Asp

Pro

Ser

Val

Lys

Gly

Leu

Val

Phe

Lys

Tyr
185

Ser

Thr

Pro

Lys
265

Pro

Val Pro

Thr Ile

Ile Lys

Gly Ser

Val Gln

Thr Phe

155

Gly Leu

170

Tyr Ala

Lys Asn

Gly Leu

235

250

Gly Lys

Phe Trp

45
Ser Arg Phe
60

Ser Ser Leu

Tyr Thr Phe

Arg Gly Ser

110
Thr Lys Gly
125
Pro Gly Arg
140

Ser Ser Tyr

Glu Trp Val

Asp Ser Val
190
Thr Leu Tyr
205
Tyr Tyr Cys
220

Asp Tyr Trp

Leu Asp Asn

His Leu Cys
270

Val Leu Val
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Ala Pro Lys Leu Leu

Ser

Pro
95

Thr

Ser

175

Lys

Leu

255

Pro

Val

Pro
80

Phe

Ser

Val

Leu

Met

160

Val

Arg

240

Lys

Ser

Val
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275

Gly Gly Val Leu

290
Ile Phe Trp Val
305

Met Asn Met Thr

Pro Tyr Ala Pro
340

Phe Ser Arg Ser

355
Leu Tyr Asn Glu

370

Asp Lys Arg Arg Gly Arg Asp Pro

385

Lys Asn Pro Gln

Ala Glu Ala Tyr

420
Lys Gly His Asp

435

Arg Arg Pro

Arg Asp Phe

Asp Ala Pro

Gly Leu Tyr

Gly Leu Tyr Gln

300

315
Gly Pro Thr Arg
330
Ala Ala Tyr Arg
345

Ala Tyr Gln Gln

380

Glu Met Gly Gly
395

Asn Glu Leu Gln

410

425

Gly Leu Ser Thr

285

Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe Ile

Arg Ser Lys Arg Ser Arg Leu Leu His Ser Asp Tyr

320
Lys His Tyr Gln
335
Ser Arg Val Lys
350

Gly Gln Asn Gln

365

Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu

Lys Pro Arg Arg
400
Lys Asp Lys Met

415

Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly

430
Ala Thr Lys Asp

445

Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

450
<210> 138
<211> 471

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 138

460

GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
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Ser

65

Met

Met

Thr

Asp

145

Ser

Pro

Pro

225

Phe

Val

Arg

Asp

Ser

130

Arg

Asn

Pro

Asp
210

Ser

Ala

Lys

Ser

35

Arg

Leu

Thr

Val

115

Val

Asn

Lys

195

Arg

Ser

His

Val
20

Trp

Val

Ser

Pro

100

Trp

Ser

Met

Thr

Lys

180

Leu

Phe

Leu

Thr

Ser

Val

Pro

Thr

Ser

85

Thr

165

Asn

Leu

Ser

Pro

245

Cys Lys Ala Ser
25
Arg Gln Ala Pro
40
Ile Phe Gly Thr
55
[le Thr Ala Asp

70

Leu Arg Ser Glu

Tyr Ser Ser Ser

105

GIn Gly Thr Thr
120

Lys Pro Gly Ser

135

GIn Ser Pro Asp
150

Asn Cys Lys Ser

Tyr Leu Ala Trp

185

Ile Tyr Trp Ala
200

Gly Ser Gly Ser
215

Ala Glu Asp Val

230

Phe Thr Phe Gly

10

Gly Gly Thr Phe Ser
30
Gly Gln Gly Leu Glu
45
Ala Asn Tyr Ala Gln
60
Glu Ser Thr Ser Thr

75

Asp Thr Ala Val Tyr
90
Ile Trp His Tyr Tyr
110
Val Thr Val Ser Ser
125
Gly Glu Gly Ser Thr

140

Ser Leu Ala Val Ser
155
Ser Gln Ser Val Leu
170
Tyr Gln Gln Lys Pro
190
Ser Thr Arg Glu Ser

205

Gly Thr Asp Phe Thr
220
Ala Val Tyr Tyr Cys
235
Gly Gly Thr Lys Val

250
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15

Ser

Trp

Lys

Tyr
95

Tyr

Lys

Leu

Tyr

175

Leu

Glu

255

Tyr

Met

Phe

Tyr

80

Cys

Ser

160

Ser

Val

Thr

240

Ile
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Lys Arg Ala Ala Ala Leu Asp Asn

260

His Val Lys Gly Lys
275
Ser Lys Pro Phe Trp
290
Tyr Ser Leu Leu Val
305
Lys Arg Ser Arg Leu

325

Arg Pro Gly Pro Thr
340
Asp Phe Ala Ala Tyr
355
Ala Pro Ala Tyr Gln
370
Leu Gly Arg Arg Glu

385

Asp Pro Glu Met Gly
405
Leu Tyr Asn Glu Leu
420
[le Gly Met Lys Gly
435
Tyr Gln Gly Leu Ser

450

Met GIn Ala Leu Pro
465

<210> 139

<211> 471

<212> PRT

His Leu

Val Leu

295

Thr Val

310

Leu His

Arg Lys

Arg Ser

375

Glu Tyr

390

Gly Lys

Gln Lys

Glu Arg

Thr Ala

455

Pro Arg

470

Cys
280

Val

Ser

His

Arg

360

Asp

Pro

Asp

Arg

440

Thr

Glu Lys Ser Asn

265

Pro Ser Pro Leu

Val Val Gly Gly

300

Phe Ile Ile Phe
315

Asp Tyr Met Asn

330

Tyr Gln Pro Tyr
345

Val Lys Phe Ser

Asn Gln Leu Tyr
380
Val Leu Asp Lys

395

Arg Arg Lys Asn
410

Lys Met Ala Glu

425

Arg Gly Lys Gly

Lys Asp Thr Tyr

460

Gly Thr Ile Ile

270

Phe Pro Gly Pro
285

Val Leu Ala Cys

Trp Val Arg Ser

320

Met Thr Pro Arg
335

Ala Pro Pro Arg
350

Arg Ser Ala Asp

365

Asn Glu Leu Asn

Arg Arg Gly Arg

400

Pro Gln Glu Gly

Ala Tyr Ser Glu
430

His Asp Gly Leu

445

Asp Ala Leu His
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<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 139
Asp Ile Val
1

Glu Arg Ala

Ser Asn Asn

35

Pro Pro Lys
50

Pro Asp Arg

65

Ile Ser Ser

Phe Ala His

Lys Arg Gly
115
Ser Thr Lys
130
Lys Pro Gly
145

Phe Ser Ser

Leu Glu Trp

Ala Gln Lys
195

Ser Thr Ala

Met

Thr

20

Lys

Leu

Phe

Leu

Thr
100

Ser

Ser

Tyr

Met

180

Phe

Tyr

Asn

Leu

Ser

85

Pro

Thr

Ser

Gln

Met

Gln Ser

Asn Cys

Tyr Leu

Ile Tyr

55

Phe Thr

Ser Gly

Val Gln

135
Val Lys
150

Ile Ser

Gly Arg

Glu Leu

Pro Asp

Lys Ser
25
Ala Trp

40

Trp Ala

Gly Ser

Asp Val

Phe Gly

105

Ser Gly
120

Leu Val

Val Ser

Trp Val

Ile Pro

185
Val Thr
200

Ser Ser

Ser Leu
10

Ser Gln

Tyr Gln

Ser Thr

Gly Thr

75

Ala Val

Lys Pro

Gln Ser

Cys Lys

155

Arg Gln

170

[le Phe

Ile Thr

Ala Val Ser

Ser Val Leu
30
GIn Lys Pro

45

Arg Glu Ser
60

Asp Phe Thr

Tyr Tyr Cys

Thr Lys Val
110

Gly Ser Gly
125

Gly Ala Glu

140

Ala Ser Gly

Ala Pro Gly

Gly Thr Ala
190
Ala Asp Glu

205

Leu Gly
15

Tyr Ser

Gly Gln

Gly Val

Leu Thr

80
GIn Gln
95

Glu Ile

Glu Gly

Val Lys

Gly Thr

160

Gln Gly

175

Asn Tyr

Ser Thr

Leu Arg Ser Glu Asp Thr Ala
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Val

225

Tyr

Ser

His

Ser

Tyr

305

Lys

Arg

Asp

Leu
385

Asp

Leu

Tyr

210

Tyr Tyr Cys

Tyr Tyr Gly

Ser Ala Ala

260

Val Lys Gly
275

Lys Pro Phe

290

Ser Leu Leu

Arg Ser Arg

Pro Gly Pro
340
Phe Ala Ala

355

Pro Ala Tyr
370

Gly Arg Arg

Pro Glu Met

Tyr Asn Glu

420

Gly Met Lys
435
Gln Gly Leu

450

215
Ala Arg Thr

230

Met Asp Val
245

Ala Leu Asp

Lys His Leu

Trp Val Leu

295

Val Thr Val

310
Leu Leu His
325

Thr Arg Lys

Tyr Arg Ser

Gln Gln Gly
375
Glu Glu Tyr
390
Gly Gly Lys
405

Leu Gln Lys

Gly Glu Arg

Ser Thr Ala

455

Pro Glu

Trp Gly

Asn Glu

265
Cys Pro
280

Val Val

Ala Phe

Ser Asp

His Tyr

345

Arg Val

360

Gln Asn

Asp Val

Pro Arg

Asp Lys

425

Arg Arg
440

Thr Lys

Tyr Ser

235

250

Lys Ser

Ser Pro

Val Gly

315
Tyr Met
330

Gln Pro

Lys Phe

Gln Leu

Leu Asp

395
Arg Lys
410

Met Ala

Gly Lys

Asp Thr

220

Ser Ser Ile

Thr Thr Val

Asn Gly Thr

270

Leu Phe Pro
285

Gly Val Leu

300

Phe Trp Val

Asn Met Thr

Tyr Ala Pro
350
Ser Arg Ser

365

Tyr Asn Glu
380

Lys Arg Arg

Asn Pro Gln

Glu Ala Tyr

430

Gly His Asp
445
Tyr Asp Ala

460
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Trp His

240

Thr Val

255

Gly Pro

Ala Cys

Arg Ser

320
Pro Arg
335

Pro Arg

Ala Asp

Leu Asn

Gly Arg

400
Glu Gly
415

Ser Glu

Gly Leu

Leu His
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Met Gln Ala Leu Pro Pro Arg

465
<210> 140
<211> 462

<212> PRT

470

<213> Artificial Sequence

<220>

<223> anti-BCMA

<400> 140
Gln Val GIn Leu
1

Ser Leu Arg Leu
20
Gly Met His Trp
35
Ala Val Ile Ser
50
Lys Gly Arg Phe

65

Leu Gln Met Asn

Val Lys Gly Pro

100

Trp Gly Gln Gly
115

Ser Gly Lys Pro

130

Met Thr Gln Ser
145

Thr Leu Ser Cys

CAR

Val

Ser

Val

Tyr

Thr

Ser
85

Leu

Thr

Pro

Arg

165

Glu Ser Gly Gly Gly Val

Cys Ala Ala Ser
25
Arg Gln Ala Pro
40
Asp Gly Ser Asn
95
Ile Ser Arg Asp

70

Leu Arg Ala Glu

GIln Glu Pro Pro

105

Thr Val Thr Val
120

Ser Gly Glu Gly

135

Ala Thr Leu Ser
150

Ala Ser Gln Ser

10

Gly

Gly

Lys

Asn

Asp

90

Tyr

Ser

Ser

Val

Val

170

Phe

Lys

Tyr

Ser

75

Thr

Asp

Ser

Thr

Ser
155

Ser

Val Gln Pro

Thr Phe Ser
30
Gly Leu Glu
45
Tyr Ala Asp
60

Lys Asn Thr

Ala Val Tyr

Tyr Gly Met

110

Gly Ser Thr
125

Lys Gly Glu

140

Pro Gly Glu

Ser Asn Leu
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Gly Arg

15

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys
95

Asp Val

Ser Gly

Ile Val

Arg Ala
160
Ala Trp

175
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Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr Ser Ala
180 185 190
Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser

195 200 205

Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp Phe
210 215 220
Ala Val Tyr Tyr Cys Gln Gln His His Val Trp Pro Leu Thr Phe Gly
225 230 235 240
Gly Gly Thr Lys Val Glu Ile Lys Arg Ala Ala Ala Leu Asp Asn Glu
245 250 255
Lys Ser Asn Gly Thr Ile Ile His Val Lys Gly Lys His Leu Cys Pro

260 265 270

Ser Pro Leu Phe Pro Gly Pro Ser Lys Pro Phe Trp Val Leu Val Val
275 280 285
Val Gly Gly Val Leu Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe
290 295 300
Ile Ile Phe Trp Val Arg Ser Lys Arg Ser Arg Leu Leu His Ser Asp
305 310 315 320
Tyr Met Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr

325 330 335

Gln Pro Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg Ser Arg Val
340 345 350
Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn
355 360 365
GIn Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val
370 375 380
Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg

385 390 395 400

Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys
405 410 415

Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg
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420

425

430

Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys

435

440

445

Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

450

<210> 141
<211> 462

<212> PRT

455

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 141
Glu Ile Val Met Thr
1 5
Glu Arg Ala Thr Leu
20
Leu Ala Trp Tyr Gln

35

Tyr Ser Ala Ser Thr
50

Ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Val

85

Gln Ser Pro Ala Thr Leu

10

Ser Cys Arg Ala Ser Gln

25

GIn Lys Pro Gly Gln Ala

40

Arg Ala Thr Gly Ile Pro

55

Glu Phe Thr Leu Thr Ile

75

Tyr Tyr Cys Gln Gln His

90

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100

105

Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser

115

120

Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln

130

135

Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe

460

Ser Val Ser Pro Gly
15
Ser Val Ser Ser Asn
30
Pro Arg Leu Leu Ile

45

Ala Arg Phe Ser Gly
60
Ser Ser Leu Gln Ser
80
His Val Trp Pro Leu
95
Arg Gly Ser Thr Ser

110

Thr Lys Gly Gln Val
125

Pro Gly Arg Ser Leu

140

Ser Ser Tyr Gly Met
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145 150 155
His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

165 170

Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
180 185 190
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
195 200 205
Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
210 215 220
Gly Pro Leu Gln Glu Pro Pro Tyr Asp Tyr Gly Met Asp Val

225 230 235

GIn Gly Thr Thr Val Thr Val Ser Ser Ala Ala Ala Leu Asp
245 250
Lys Ser Asn Gly Thr Ile Ile His Val Lys Gly Lys His Leu
260 265 270
Ser Pro Leu Phe Pro Gly Pro Ser Lys Pro Phe Trp Val Leu
275 280 285
Val Gly Gly Val Leu Ala Cys Tyr Ser Leu Leu Val Thr Val

290 295 300

Ile Ile Phe Trp Val Arg Ser Lys Arg Ser Arg Leu Leu His
305 310 315
Tyr Met Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg Lys
325 330
Gln Pro Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg Ser
340 345 350
Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly

355 360 365

GIn Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
370 375 380
Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys

385 390 395
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175

Lys

Leu

Val

Trp

Asn
255

Cys

Val

Ser

His

335

Arg

Asp

Pro

160

Val

Lys

Pro

Val

Phe

Asp

320

Tyr

Val

Asn

Val

Arg

400
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Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys

405
Met Ala Glu Ala Tyr Ser

420

Gly Lys Gly His Asp Gly
435
Asp Thr Tyr Asp Ala Leu
450
<210> 142
<211> 466

<212> PRT

410

415

Glu Ile Gly Met Lys Gly Glu Arg Arg Arg

425

430

Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys

440

445

His Met Gln Ala Leu Pro Pro Arg

455

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 142

460

Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Ala Ser Pro Gly Gln

1 5

Ser Ile Ala Ile Ser Cys

20

10

Thr Gly Thr Ser

25

15

Ser Asp Val Gly Trp Tyr

30

Gln Gln His Pro Gly Lys Ala Pro Lys Leu Met Ile Tyr Glu Asp Ser

35
Lys Arg Pro Ser Gly Val
50
Asn Thr Ala Ser Leu Thr
65 70

Asp Tyr Tyr Cys Ser Ser

85
Gly Gly Thr Lys Leu Thr

100

40
Ser Asn Arg Phe
55

Ile Ser Gly Leu

Asn Thr Arg Ser

90
Val Leu Gly Ser

105

45
Ser Gly Ser Lys Ser Gly
60
GIn Ala Glu Asp Glu Ala
75 80

Ser Thr Leu Val Phe Gly

95
Arg Gly Gly Gly Gly Ser

110

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Leu Glu Met Ala Glu Val

115

120

125
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Gln

Lys

145

Tyr

Arg

Leu

Ser

225

Thr

Leu

His

Val

Thr

305

Leu

Arg

Arg

Gln Gly GIn Asn Gln Leu Tyr

Leu Val
130

Leu Ser

Trp Met

Asn Pro

Val Thr

195

Ser Arg

210

Gln Arg

Val Ser

Asp Asn

Leu Cys

275
Leu Val
290

Val Ala

His Ser

Lys His

Ser Arg

355

Cys

Arg

Asn

180

Met

Leu

Asp

Ser

260

Pro

Val

Phe

Asp

Tyr

340

Val

Ser

Lys

165

Ser

Thr

Arg

245

Lys

Ser

Val

Tyr

325

Lys

Gly Ala Glu Met
135

Ala Ser Gly Tyr

150

Ala Pro Gly Gln

Gly Gly Thr Asn

185

Arg Asp Thr Ser
200

Ser Asp Asp Thr

215
Tyr Met Asp Tyr

230

Ser Asn Gly Thr
265

Pro Leu Phe Pro

280
Gly Gly Val Leu
295
Ile Phe Trp Val
310

Met Asn Met Thr

Pro Tyr Ala Pro

345
Phe Ser Arg Ser

360

Lys

Thr

170

Tyr

Trp

Val

250

Arg

Pro

330

Pro

Ala

Lys

Phe

155

Leu

Ser

Met

235

Met

Pro

Cys

Ser

315

Arg

Arg

Asp

Pro Gly Ala

140

Ile

Thr

Tyr

220

Tyr

His

Ser

Tyr

300

Lys

Arg

Asp

Ala

Asp

Ser

Lys

205

Tyr

Pro

Val

Lys

285

Ser

Arg

Pro

Phe

Pro

365

Tyr

Met

Phe

190

Tyr

Cys

Thr

Pro

Lys

270

Pro

Leu

Ser

Gly

Ala

350

Ala
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Ser Leu

Tyr Val

160
Gly Trp

175

Met Glu

Ala Arg

Leu Val

240
Pro Tyr
255

Gly Lys

Phe Trp

Leu Val

Arg Leu

320
Pro Thr
335

Ala Tyr

Tyr Gln

Asn Glu Leu Asn Leu Gly Arg Arg Glu
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370 375 380
Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly
385 390 395 400

Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu

405 410 415
Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly
420 425 430
Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser
435 440 445
Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro
450 455 460
Pro Arg
465
<210> 143

<211> 473
<212

> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 143
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15
Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser Asn Ile Gly Ala Gly
20 25 30
Phe Asp Val His Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu
35 40 45

Leu Ile Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg Phe

50 55 60
Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu
65 70 75 80

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser Ser
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85 90 95
Leu Ser Gly Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly
100 105 110

Ser Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly

115 120 125
Ser Leu Glu Met Ala Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val
130 135 140
Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
145 150 155 160
Thr Phe Thr Asp Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln
165 170 175

Arg Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn

180 185 190
Tyr Ala Gln Lys Phe Gln Asp Arg Ile Thr Val Thr Arg Asp Thr Ser
195 200 205
Ser Asn Thr Gly Tyr Met Glu Leu Thr Arg Leu Arg Ser Asp Asp Thr
210 215 220
Ala Val Tyr Tyr Cys Ala Arg Ser Pro Tyr Ser Gly Val Leu Asp Lys
225 230 235 240

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ala Ala Ile Glu

245 250 255
Val Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser Asn Gly Thr
260 265 270
Ile Ile His Val Lys Gly Lys His Leu Cys Pro Ser Pro Leu Phe Pro
275 280 285
Gly Pro Ser Lys Pro Phe Trp Val Leu Val Val Val Gly Gly Val Leu
290 295 300

Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe Ile Ile Phe Trp Val

305 310 315 320
Arg Ser Lys Arg Ser Arg Leu Leu His Ser Asp Tyr Met Asn Met Thr

325 330 335
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Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala Pro
340 345 350
Pro Arg Asp Phe Ala Ala Tyr Arg Ser Arg Val Lys Phe Ser Arg Ser
355 360 365

Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu

370 375 380
Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg
385 390 395 400
Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln
405 410 415
Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr
420 425 430

Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp

435 440 445
Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala
450 455 460
Leu His Met Gln Ala Leu Pro Pro Arg
465 470
<210> 144
<211> 470
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 144
Ser Tyr Glu Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln

1 5 10 15

Arg Val Thr Met Ser Cys Ser Gly Thr Ser Ser Asn Ile Gly Ser His
20 25 30
Ser Val Asn Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu

35 40 45

- 376 -

S=50l 10-2707505



Ile

65

Ser

Asn

Arg

Leu

Lys

145

Phe

Leu

Ser

Ser

Met

225

Pro

Val

Lys

Tyr
50

Ser

130

Pro

Thr

Pro

Thr

210

Tyr

Thr

Pro

Lys

Pro

Thr Asn Asn Gln Arg Pro

Lys Ser

Asp Glu

Leu Val

Ser Tyr

Trp Met
180
Ser Phe

195

Ala Tyr

Tyr Cys

Leu Val

Pro Tyr

260

Gly Lys
275

Phe Trp

Gly

Ser

Trp

165

Leu

Thr
245

Leu

His

Val

55
Thr Ser

70

Asp Tyr

Ser Gly

Val Gln

135

Leu Lys

150

Gln Trp

215
Arg Tyr
230

Val Ser

Asp Asn

Leu Cys

Leu Val

Tyr

120

Leu

Trp

Tyr

Val
200

Ser

Ser

Ser

Glu

Pro
280

Val

Ser

Ser

Cys

Thr

105

Val

Ser

Val

Pro

185

Thr

Ser

Lys

265

Ser

Val

Gly

Leu

Cys

Arg

170

Leu

Ser

250

Ser

Pro

Val

Ala

75

Leu

Ser

Ser

Lys

155

Asp

Ser

Lys

Phe

235

Asn

Leu

Pro Asp Arg Phe
60

Ile Ser Gly Leu

Trp Asp Gly Ser
95
Thr Val Leu Gly
110
Gly Gly Gly Gly
125
Gly Ala Glu Val

140

Gly Ser Gly Tyr

Met Pro Gly Lys

175

Ser Asp Thr Arg
190

Ala Asp Lys Ser

205

Ala Ser Asp Thr
220

Asp Asn Trp Gly

Ile Glu Val Met
255
Gly Thr Ile Ile

270

Phe Pro Gly Pro

285

Gly Gly Val Leu Ala Cys
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Ser

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

240

Tyr

His

Ser

Tyr
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290
Ser Leu Leu Val Thr
305
Arg Ser Arg Leu Leu

325

Pro Gly Pro Thr Arg
340
Phe Ala Ala Tyr Arg
355
Pro Ala Tyr Gln Gln
370
Gly Arg Arg Glu Glu

385

Pro Glu Met Gly Gly
405
Tyr Asn Glu Leu Gln
420
Gly Met Lys Gly Glu
435
Gln Gly Leu Ser Thr

450

GIn Ala Leu Pro Pro
465

<210> 145

<211> 476

<212> PRT

Val

310

His

Lys

Ser

Gly

Tyr

390

Lys

Lys

Arg

Ala

Arg

470

295

Ala Phe Ile Ile Phe
315

Ser Asp Tyr Met Asn

330

His Tyr Gln Pro Tyr
345
Arg Val Lys Phe Ser
360
Gln Asn Gln Leu Tyr
375
Asp Val Leu Asp Lys

395

Pro Arg Arg Lys Asn
410
Asp Lys Met Ala Glu
425
Arg Arg Gly Lys Gly
440
Thr Lys Asp Thr Tyr

455

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 145

300

Trp Val Arg Ser Lys
320

Met Thr Pro Arg Arg

335

Ala Pro Pro Arg Asp
350
Arg Ser Ala Asp Ala
365
Asn Glu Leu Asn Leu
380
Arg Arg Gly Arg Asp

400

Pro Gln Glu Gly Leu
415
Ala Tyr Ser Glu Ile
430
His Asp Gly Leu Tyr
445

Asp Ala Leu His Met
460

Leu Pro Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
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Arg

Ser

65

Ser

Asn

Ser

Ser

Lys

145

Thr

Tyr

Thr

225

Ser

Val

Val

Tyr
50

Ser

Val

Arg

Leu

130

Lys

Phe

Leu

Ser
210

Val

Thr

Asn

35

Ser

Lys

Asp

His

Pro

Ser

195

Thr

Tyr

20

Trp

Asn

Ser

Tyr

100

Met

Ser

Trp
180

Lys

Tyr

Glu Asp Trp

Ser

Tyr

Asn

85

Val

Ser

Tyr

165

Met

Phe

Tyr

Cys

Gly

245

Cys Ser Gly

Arg Gln Leu

40

Gln Arg Pro
55

Thr Ser Ala

70

Thr Tyr Tyr

Phe Gly Thr

Gly Ser Gly

GIn Val

135
Ser Val Lys
150

Ala Ile Ser

Gly Arg

Gln Gly Arg

200

Met Glu Leu
215

Ala Arg Gly

230

Gln Gly Thr

10
Arg Ser
25

Pro Gly

Pro Gly

Ser Leu

Cys Ala

90

Gly Thr

105

Leu Val

Val Ser

Trp Val

170

Ile Pro

185

Val Thr

Ser Ser

Gly Tyr

Leu Val

250

Ser

Val

75

Thr

Lys

Cys
155

Arg

Leu

Tyr

235

Thr

Asn

Pro

60

Trp

Val

Ser

Ser

140

Lys

Leu

Thr

Arg

220

Ser

Val

Ile

Pro

45

Val

Ser

Asp

Thr

205

Ser

His

Ser

15
Gly Ser Asn
30

Lys Leu Leu

Arg Phe Ser

Gly Leu Gln

Asp Asn Leu
95
Val Leu Gly

110

Gly Gly Gly

Ala Glu Val

Ser Gly Gly
160
Pro Gly Gln

175

Ile Ala Asn
190

Asp Lys Ser

Glu Asp Thr

Asp Met Trp

240

Ser Ala Ala

255
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Ala Ile Glu

Asn Gly Thr
275
Leu Phe Pro

290

Gly Val Leu
305

Phe Trp Val

Asn Met Thr

Tyr Ala Pro

355

Ser Arg Ser
370

Tyr Asn Glu

385

Lys Arg Arg

Asn Pro Gln

Glu Ala Tyr
435

Gly His Asp

450

Tyr Asp Ala

465

<210> 146

<211> 475

<212> PRT

Val Met Tyr
260

Ile Ile His

Gly Pro Ser

Ala Cys Tyr
310
Arg Ser Lys
325
Pro Arg Arg
340

Pro Arg Asp

Ala Asp Ala

Leu Asn Leu
390
Gly Arg Asp
405
Glu Gly Leu
420

Ser Glu Ile

Gly Leu Tyr

Leu His Met

470

Pro Pro Pro Tyr
265
Val Lys Gly Lys
280
Lys Pro Phe Trp

295

Ser Leu Leu Val

Arg Ser Arg Leu

330

Pro Gly Pro Thr
345

Phe Ala Ala Tyr

360

Pro Ala Tyr Gln
375

Gly Arg Arg Glu

Pro Glu Met Gly
410
Tyr Asn Glu Leu

425

Gly Met Lys Gly
440

GIn Gly Leu Ser

455

GIn Ala Leu Pro

<213> Artificial Sequence

Leu Asp Asn Glu Lys Ser

His Leu

Val Leu

300

Thr Val
315

Leu His

Arg Lys

Arg Ser

380
Glu Tyr
395

Gly Lys

Gln Lys

Glu Arg

Thr Ala
460
Pro Arg

475

Cys
285

Val

Ala

Ser

His

Arg

365

Gln

Asp

Pro

Asp

Arg
445

Thr

270

Pro

Val

Phe

Asp

Tyr

350

Val

Asn

Val

Arg

Lys

430

Arg

Lys
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Ser Pro

Val Gly

320
Tyr Met
335

Gln Pro

Lys Phe

Gln Leu

Leu Asp

400
Arg Lys
415

Met Ala

Gly Lys

Asp Thr
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<220>

<223> anti-BCMA CAR

<400> 146

Gln Ala Val Leu Thr

Arg Val Thr Ile Ser
20
Tyr Val Phe Trp Tyr
35
Ile Tyr Ser Asn Asn
50

Gly Ser Lys Ser Gly

65

Ser Glu Asp Glu Ala

Ser Ala Ser Tyr Val

Ser Arg Gly Gly Gly

Ser Leu Glu Met Ala

130
Lys Lys Pro Gly Ser
145
Thr Phe Ser Ser Tyr
165
Gly Leu Glu Trp Met
180

Tyr Ala Gln Lys Phe

195

Thr Ser Thr Ala Tyr

Gln Pro Pro

Cys Ser Gly

GIn Gln Leu

40

Gln Arg Pro
55

Thr Ser Ala

70

Asp Tyr Tyr

Phe Gly Thr

Gly Ser Gly

Gln Val Gln

135
Ser Val Lys
150

Ala Ile Ser

Gly Arg Ile

Gln Gly Arg

200

Met Glu Leu

Ser

Ser
25

Pro

Ser

Ser

Cys

Leu

Val

Trp

185

Val

Ser

10

Ser

Leu

Val

Ser

Val

170

Pro

Thr

Ser

Ser

Ser

Thr

Val

Lys

Cys
155

Arg

Ile

Leu

Gly Thr Pro Gly Gln

15
Asn Ile Gly Ser Asn
30
Ala Pro Lys Leu Leu
45

Pro Asp Arg Phe Ser

[le Ser Gly Leu Arg

80
Trp Asp Asp Ser Leu
95
Val Thr Val Leu Gly
110
Ser Gly Gly Gly Gly
125

Ser Gly Ala Glu Val

140
Lys Ala Ser Gly Gly
160
Gln Ala Pro Gly Gln
175
Leu Gly Thr Ala Asn
190

Thr Ala Asp Glu Ser

205

Arg Ser Glu Asp Thr
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210
Ala Val
225

Asp Ser

Ile Glu

Gly Thr

Phe Pro

290

Val Leu

305

Trp Val

Met Thr

Ala Pro

Arg Ser

370

Asn Glu

385

Arg Arg

Pro Gln

Ala Tyr

Tyr Tyr

Trp Gly

Val Met

275

Gly Pro

Ala Cys

Arg Ser

Pro Arg

340
Pro Arg
355

Ala Asp

Leu Asn

Gly Arg

Glu Gly
420
Ser Glu

435

Cys

245

Tyr

His

Ser

Tyr

Lys

325

Arg

Asp

Leu

Asp
405

Leu

His Asp Gly Leu Tyr

450

215
Ala Arg Ser Gly Tyr Gly
230 235
Gly Thr Leu Val Thr Val
250

Pro Pro Pro Tyr Leu Asp

265
Val Lys Gly Lys His Leu
280
Lys Pro Phe Trp Val Leu
295
Ser Leu Leu Val Thr Val
310 315

Arg Ser Arg Leu Leu His

330
Pro Gly Pro Thr Arg Lys
345
Phe Ala Ala Tyr Arg Ser
360
Pro Ala Tyr Gln GIn Gly
375

Gly Arg Arg Glu Glu Tyr

390 395
Pro Glu Met Gly Gly Lys
410
Tyr Asn Glu Leu GIn Lys
425
Gly Met Lys Gly Glu Arg
440

GIn Gly Leu Ser Thr Ala

455

220

Ser

Ser

Asn

Cys

Val

300

Ser

His

Arg

380

Asp

Pro

Asp

Arg

Thr

460

Tyr

Ser

Pro

285

Val

Phe

Asp

Tyr

Val

365

Asn

Val

Arg

Lys

Lys

Arg Trp Glu

240

Ala Ala Ala

Lys

270

Ser

Val

Tyr

350

Lys

Leu

Arg

Met

430

Asp
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255

Ser

Pro

Met

335

Pro

Phe

Leu

Asp

Lys

415

Lys

Thr

Asn

Leu

Phe
320

Asn

Tyr

Ser

Tyr

Lys

400

Asn

Tyr
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Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

465
<210> 147
<211> 482

<212> PRT

470

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 147
Leu Pro Val
1

Arg Val Thr

Ser Val Asn
35
Ile Tyr Ser
50
Gly Ser Lys
65

Ser Glu Asp

Asn Val His

Ser Arg Gly

115

Ser Leu Glu
130

Lys Lys Pro

145

Leu

20

Trp

Asn

Ser

Tyr

100

Gly

Met

Gly

Thr

Ser

Tyr

Asn

Val

Ser

Thr Phe Ser Ser Tyr

165

475

Gln Pro Pro Ser Ala Ser

Cys

Arg

Thr
70

Thr

Phe

Gln

Ser

150

Ala

Ser

Gln

Arg

55

Ser

Tyr

Val
135

Val

Ile

10
Gly Arg Ser

25

Leu Pro Gly
40

Pro Pro Gly

Ala Ser Leu

Tyr Cys Ala
90

Thr Gly Thr
105

Gly Gly Gly

120

Gln Leu Val

Lys Val Ser

Ser

Ala

Val

Ala

75

Thr

Lys

Gly

Gln

Cys

155

Gly Thr Pro Gly Gln

Asn

Pro
60

Ile

Trp

Ser

Ser
140

Lys

15
Ile Gly Ser

30

Pro Lys Leu
45

Val Arg Phe

Ser Gly Leu

Asp Asp Asn

95

Thr Val Leu
110

Gly Gly Gly

125

Gly Ala Glu

Ala Ser Gly

Asn

Leu

Ser

80

Leu

Gly

Val

Gly
160

Ser Trp Val Arg Gln Ala Pro Gly Gln

170

175
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Gly Leu

Tyr Ala

Thr Ser

210

Ala Val
225

Ser Glu

Ala Pro

Tyr Ile
305

Leu Val

Tyr Ile

Glu Asp

Glu Leu

370
Gln Gly
385

Glu Tyr

Gly Lys

Glu Trp

180
Gln Lys
195

Thr Ala

Tyr Tyr

Asp Trp

Thr Thr

260

Ser Gln

275

Trp Ala

Ile Thr

Phe Lys
340

Gly Cys

355

Arg Val

GIn Asn

Asp Val

Met

Phe

Tyr

Cys

245

Thr

Pro

Val

Pro

Leu

325

Ser

Lys

Leu

405

Gly Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn

185
Gln Gly Arg Val Thr Ile Thr Ala
200 205
Met Glu Leu Ser Ser Leu Arg Ser

215 220

Ala Arg Gly Gly Tyr Tyr Ser His
230 235
Gln Gly Thr Leu Val Thr Val Ser
250
Pro Ala Pro Arg Pro Pro Thr Pro
265
Leu Ser Leu Arg Pro Glu Ala Cys

280 285

His Thr Arg Gly Leu Asp Phe Ala
295 300
Leu Ala Gly Thr Cys Gly Val Leu
310 315
Tyr Cys Asn Lys Arg Gly Arg Lys
330
Pro Phe Met Arg Pro Val Gln Thr

345

Cys Arg Phe Pro Glu Glu Glu Glu
360 365
Phe Ser Arg Ser Ala Glu Pro Pro
375 380
Leu Tyr Asn Glu Leu Asn Leu Gly
390 395
Asp Lys Arg Arg Gly Arg Asp Pro

410

Pro Arg Arg Lys Asn Pro GIn Glu Gly Leu Tyr

190

Asp Lys

Glu Asp

Asp Met

Ser Ala

255

Ala Pro

270

Arg Pro

Cys Asp

Leu Leu

Lys Leu

335

Thr Gln

350

Gly Gly

Ala Tyr

Arg Arg

Glu Met

415

Asn Glu
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Ser

Thr

Trp

240

Thr

Ser
320

Leu

Cys

400

Gly

Leu
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420 425 430
Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly
435 440 445
Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser
450 455 460
Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro

465 470 475 480

Pro Arg

<210> 148

<211> 476

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 148
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15
Arg Val Thr Met Ser Cys Ser Gly Thr Ser Ser Asn Ile Gly Ser His
20 25 30
Ser Val Asn Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu

35 40 45

Ile Tyr Thr Asn Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln
65 70 75 80
Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Gly Ser Leu
85 90 95
Asn Gly Leu Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Ser

100 105 110

Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
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115

Leu Glu Met Ala Glu Val Gln

Lys
145

Phe

Leu

Ser

Ser

Met

225

Ser

Thr

305

Cys

130

Pro Gly Glu

Thr Ser Tyr

Glu Trp Met
180
Pro Ser Phe
195
Thr Ala Tyr
210

Tyr Tyr Cys

Thr Leu Val

Pro Arg Pro

260

Leu Arg Pro
275

Arg Gly Leu

290

Gly Thr Cys

Asn Lys Arg

135

Ser Leu Lys
150

Trp Ile Gly

165

Gly Ile Ile

Gln Gly His

Leu Gln Trp
215
Ala Arg Tyr

230

Thr Val Ser
245

Pro Thr Pro

Glu Ala Cys

Asp Phe Ala

295

Gly Val Leu
310
Gly Arg Lys

325

Phe Met Arg Pro Val Gln Thr

340

Arg Phe Pro Glu Glu Glu Glu

355

120

Leu Val Gln

Ile Ser Cys

Trp Val Arg

170

Tyr Pro Gly
185

Val Thr Ile

200

Ser Ser Leu

Ser Gly Ser

Ser Ala Ala
250
Ala Pro Thr
265
Arg Pro Ala
280

Cys Asp Ile

Leu Leu Ser

Lys Leu Leu

330

Thr GIn Glu
345

Gly Gly Cys

360

125
Ser Gly Ala Glu
140
Lys Gly Ser Gly
155

Gln Met Pro Gly

Asp Ser Asp Thr
190
Ser Ala Asp Lys
205
Lys Ala Ser Asp
220
Phe Asp Asn Trp

235

Ala Pro Thr Thr

Ile Ala Ser Gln

270

Tyr Ile Trp Ala
300

Leu Val Ile Thr
315

Tyr Ile Phe Lys

Glu Asp Gly Cys
350
Glu Leu Arg Val

365

- 386 -

Val

Tyr

Lys

175

Arg

Ser

Thr

Thr

255

Pro

Val

Pro

Leu

335

Ser

Lys

Lys

Ser

160

Tyr

240

Pro

Leu

His

Leu

Tyr

320

Pro

Cys

Phe
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Ser Arg Ser Ala Glu Pro Pro Ala Tyr
370 375
Tyr Asn Glu Leu Asn Leu Gly Arg Arg
385 390
Lys Arg Arg Gly Arg Asp Pro Glu Met
405
Asn Pro Gln Glu Gly Leu Tyr Asn Glu

420 425

Glu Ala Tyr Ser Glu Ile Gly Met Lys
435 440

Gly His Asp Gly Leu Tyr Gln Gly Leu
450 455

Tyr Asp Ala Leu His Met Gln Ala Leu

465 470

<210> 149

<211> 481

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 149

Gln Ala Val Leu Thr Gln Pro Pro Ser

1 5
Arg Val Thr Ile Ser Cys Ser Gly Ser
20 25
Tyr Val Phe Trp Tyr Gln Gln Leu Pro
35 40
Ile Tyr Ser Asn Asn GIn Arg Pro Ser
50 55

Gly Ser Lys Ser Gly Thr Ser Ala Ser

65 70

Gln Gln

Glu Glu

395

Gly Gly

410

Leu Gln

Gly Glu

Ser Thr

Pro Pro

475

Ala Ser

10

Ser Ser

Gly Thr

Gly Val

Leu Ala

75

Gly Gln Asn Gln Leu
380
Tyr Asp Val Leu Asp
400
Lys Pro Arg Arg Lys
415
Lys Asp Lys Met Ala

430

Arg Arg Arg Gly Lys
445

Ala Thr Lys Asp Thr

460

Arg

Gly Thr Pro Gly Gln

15
Asn Ile Gly Ser Asn
30
Ala Pro Lys Leu Leu
45
Pro Asp Arg Phe Ser
60

Ile Ser Gly Leu Arg

80
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Ser

Ser

Ser

Ser

Lys
145

Thr

Tyr

Thr

225

Asp

Pro

Ile
305

Val

Glu Asp Glu Ala Asp Tyr Tyr

Ala Ser

Arg Gly

Leu Glu

130

Lys Pro

Phe Ser

Leu Glu

195

Ser Thr

210

Val Tyr

Ser Trp

Thr Thr

Ser Gln

290

Trp Ala

Ile Thr

Tyr

100

Met

Ser

Trp

180

Lys

Tyr

Thr

260

Pro

Val

Pro

Leu

85

Val

Ser

Tyr

165

Met

Phe

Tyr

Cys

245

Pro

Leu

His

Leu

Tyr

Phe Gly Thr

Gly Ser Gly

Gln Val Gln

135
Ser Val Lys
150

Ala Ile Ser

Gly Arg Ile

Gln Gly Arg

200
Met Glu Leu
215

Ala Arg Ser

Gly Thr Leu

Ala Pro Arg

Ser Leu Arg
280
Thr Arg Gly
295
Ala Gly Thr
310

Cys Asn Lys

Cys Ala Ala Trp Asp Asp

Gly Thr Lys Val Thr Val

Gly Gly Gly Ser Gly Gly

Leu Val Gln Ser Gly Ala

140
Val Ser Cys Lys Ala Ser
155
Trp Val Arg Gln Ala Pro
170
Ile Pro Ile Leu Gly Thr
185 190

Val Thr Ile Thr Ala Asp

205
Ser Ser Leu Arg Ser Glu
220
Gly Tyr Gly Ser Tyr Arg
235
Val Thr Val Ser Ser Ala
250

Pro Pro Thr Pro Ala Pro

265 270
Pro Glu Ala Cys Arg Pro
285
Leu Asp Phe Ala Cys Asp
300
Cys Gly Val Leu Leu Leu
315

Arg Gly Arg Lys Lys Leu
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Ser Leu

95

Leu Gly

Gly Gly

Glu Val

Gly Gly

160
Gly Gln
175

Ala Asn

Glu Ser

Asp Thr

Trp Glu

255

Thr Ile

Ile Tyr

Ser Leu
320

Leu Tyr
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325 330 335
Ile Phe Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu
340 345 350
Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu
355 360 365
Leu Arg Val Lys Phe Ser Arg Ser Ala Glu Pro Pro Ala Tyr Gln Gln
370 375 380

Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu

385 390 395 400
Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly
405 410 415
Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln
420 425 430
Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu
435 440 445

Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr

450 455 460
Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro
465 470 475 480

Arg

<210> 150

<211> 479

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 150
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser Asn Ile Gly Ala Gly
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Phe

Leu

Ser

65

Leu

Ser

Ser

Lys

145

Thr

Arg

Tyr

Ser

225

Trp

Thr

Asp Val

35
Ile Tyr
50

Gly Ser

Ala Glu

Ser Gly

Arg Gly

115

Leu Glu

130

Lys Pro

Phe Thr

Leu Glu

Ala Gln

195

Asn Thr

210

Val Tyr

Gly Gln

Thr Pro

20

His Trp

Gly Asn

Lys Ser

Asp Glu

Met Ala

Asp Tyr

165
Trp Met
180

Lys Phe

Gly Tyr

Tyr Cys

Gly Thr
245
Ala Pro

260

Tyr Gln

Ser Asn

55

Gly Thr

70

Ala Asp

Phe Gly

Gly Ser

Gln Val

135

Ser Val

150

Tyr Met

Gly Trp

Gln Asp

Met Glu

215
Ala Arg
230

Leu Val

Arg Pro

Gln

40

Arg

Ser

Tyr

Thr

Lys

His

Arg
200

Leu

Ser

Thr

Pro

25

Leu Pro Gly Thr

Pro

Tyr

Leu

Val

Trp

Asn

185

Thr

Pro

Val

Thr

265

Ser

Ser

Cys

90

Thr

Val

Ser

Val

170

Pro

Thr

Arg

Tyr

Ser
250

Pro

Gly

Leu

75

Lys

Cys

155

Arg

Asn

Val

Leu

Ser
235

Ser

Ala

Val

60

Ser

Val

Ser

Ser

140

Lys

Ser

Thr

220

Gly

Ala

Pro

30
Ala Pro
45

Pro Asp

Ile Thr

Tyr Asp

Thr Val

Ala Ser

Ala Pro

Ser Asp

Val Leu

Ala Ala

Thr Ile

270
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Lys Leu

Arg Phe

Gly Leu
80

Ser Ser

95

Leu Gly

Glu Val

Gly Tyr

160
Gly Gln
175

Thr Asn

Thr Ser

Asp Thr

Asp Lys

240
Pro Thr
255

Ala Ser
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Gln Pro Leu

275
Ala Val His
290
Ala Pro Leu
305

Thr Leu Tyr

Lys Gln Pro

Cys Ser Cys
355
Val Lys Phe
370
Asn Gln Leu
385

Val Leu Asp

Arg Arg Lys

Lys Met Ala

Arg Gly Lys
450

Lys Asp Thr

465
<210> 151
<211> 472

<212> PRT

Ser

Thr

Ala

Cys

Phe

340

Arg

Ser

Tyr

Lys

Tyr

Leu Arg Pro Glu Ala Cys

280

Arg Gly Leu Asp Phe

295

Gly Thr Cys Gly Val

Asn
325

Met

Phe

Arg Pro Val Gln

345

Pro Glu Glu Glu

360

Arg Ser Ala Glu Pro

Asn

375

Glu Leu Asn Leu

Arg Arg Gly Arg Asp

405

Pro

His

Asp

Gln Glu Gly Leu

425

Tyr Ser Glu Ile

440

Asp Gly Leu Tyr

455

Ala Leu His Met

<213> Artificial Sequence

<220>

285

Ala Cys Asp Ile
300

Leu Leu Leu Ser

315

Lys Arg Gly Arg Lys Lys Leu Leu

330

Thr Thr GIn Glu

Glu Gly Gly Cys

365

Pro Ala Tyr Gln
380

Gly Arg Arg Glu

395

Tyr

Leu

Tyr

Arg Pro Ala Ala Gly Gly

Ile Trp

Val Ile

320
Ile Phe
335

Asp Gly

Leu Arg

Tyr Asp

400

Pro Glu Met Gly Gly Lys Pro

410

Tyr Asn Glu Leu

430

415

Lys Asp

Gly Met Lys Gly Glu Arg Arg

445
GIn Gly Leu Ser
460

GIn Ala Leu Pro

475
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Thr

Pro

Ala Thr

Arg
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<223> anti-BCMA CAR

<400> 151
Gln Ser Ala
1

Ser Ile Ala

Gln Gln His

35

Lys Arg Pro
50

Asn Thr Ala

65

Asp Tyr Tyr

Gly Gly Thr

Gly Gly Gly
115
GIn Leu Val
130
Lys Leu Ser
145

Tyr Trp Met

Ile Asn Pro

Arg Val Thr

195

Leu

20

Pro

Ser

Ser

Cys

Lys

100

Cys

Arg

Asn
180

Met

Thr

Ser

Leu

Ser

85

Leu

Ser

Ser

Lys

165

Ser

Thr

Gln

Cys

Lys

Val

Thr

70

Ser

Thr

150

Ala

Gly

Arg

Pro Ala Ser

Thr Gly Thr
25
Ala Pro Lys

40

Ser Asn Arg
55

Ile Ser Gly

Asn Thr Arg

Val Leu Gly

105

Ser Gly Tyr

Pro Gly Gln

Gly Thr Asn
185
Asp Thr Ser

200

Leu Ser Arg Leu Arg Ser Asp Asp Thr

210

215

Ser Gln Arg Asp Gly Tyr Met Asp Tyr

Val
10

Ser

Leu

Phe

Leu

Ser

90

Ser

Ser

Lys

Thr

170

Tyr

Ala

Ser

Ser

Met

Ser

75

Ser

Arg

Leu

Lys

Phe

155

Leu

Ser

Met

Ala Ser

Asp Val

Ile Tyr

45

Thr Leu

Glu Met

125
Pro Gly
140

Ile Asp

Glu Ser

Gln Lys

Thr Ala
205
Tyr Tyr

220

Pro Gly Gln
15

Gly Trp Tyr

30

Glu Asp Ser

Lys Ser Gly

Asp Glu Ala

Val Phe Gly

Ala Ser Leu

Tyr Tyr Val
160
Met Gly Trp

175

Phe Gln Gly
190

Tyr Met Glu

Cys Ala Arg

Trp Gly Gln Gly Thr Leu Val
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225

Thr Val

Pro Thr

Glu Ala

Asp Phe

290

Gly Val
305

Gly Arg

Val Gln

Glu Glu

Glu Pro

370
Asn Leu
385

Arg Asp

Gly Leu

Glu Ile

Leu Tyr
450
His Met

465

Ser Ser Ala
245
Pro Ala Pro
260
Cys Arg Pro
275

Ala Cys Asp

Leu Leu Leu

Lys Lys Leu
325
Thr Thr Gln

340

355

Pro Ala Tyr

Gly Arg Arg

Pro Glu Met

405

Tyr Asn Glu
420

Gly Met Lys
435

Gln Gly Leu

GIn Ala Leu

230

Ala Ala Pro

Thr Ile Ala

Ala Ala Gly
280
I[le Tyr Ile

295

Ser Leu Val
310

Leu Tyr Ile

Glu Glu Asp

Cys Glu Leu

360

Gln Gln Gly
375

Glu Glu Tyr

390

Gly Gly Lys

Leu Gln Lys

Gly Glu Arg

440

Ser Thr Ala
455

Pro Pro Arg

470

Thr

Ser

265

Gly

Trp

Phe

345

Arg

Gln

Asp

Pro

Asp

425

Arg

Thr

Thr

250

Thr

Lys

330

Cys

Val

Asn

Val

Arg

410

Lys

Arg

Lys

235

Thr

Pro

Val

Pro

Leu

315

Ser

Lys

Leu
395

Arg

Met

Gly

Asp

240

Pro Ala Pro Arg Pro

Leu

His

Leu

300

Tyr

Pro

Cys

Phe

Leu
380

Asp

Lys

Lys

Thr
460

Ser

Thr

285

Cys

Phe

Arg

Ser

365

Tyr

Lys

Asn

Gly
445

Tyr

255
Leu Arg Pro
270

Arg Gly Leu

Gly Thr Cys

Asn Lys Arg
320
Met Arg Pro
335
Phe Pro Glu
350

Arg Ser Ala

Asn Glu Leu

Arg Arg Gly
400
Pro Gln Glu
415
Ala Tyr Ser
430

His Asp Gly

Asp Ala Leu
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<210> 152
<211> 472

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 152

Asp Ile Val

1

Lys Arg Ala

Gly Ser His

35

Thr Leu Leu
50

Arg Phe Ser

65

Pro Val Glu

Thr Ile Pro

Ser Thr Ser

115

130
Glu Thr Val
145

Tyr Ser Ile

Met Gly Trp

Leu Thr Gln

Thr Ile Ser
20

Leu Ile His

Ile GIn Leu

Gly Ser Gly

70
Glu Asp Asp
85
Arg Thr Phe
100

Gly Ser Gly

Gln Leu Val

Lys Ile Ser

150

Asn Trp Val
165

Ile Asn Thr

180

Ser

Cys

Trp

Ala

55

Ser

Val

Gly

Lys

135

Cys

Lys

Pro Pro Ser

10
Arg Ala Ser
25
Tyr Gln Gln
40

Ser Asn Val

Arg Thr Asp

Ala Val Tyr
90
Gly Gly Thr
105
Pro Gly Ser
120

Ser Gly Pro

Lys Ala Ser

Arg Ala Pro

170

Leu Ala Met Ser

Glu Ser Val Thr

30

Lys Pro Gly Gln

45

Gln Thr Gly Val

60

Phe Thr Leu Thr

Tyr Cys Leu Gln

Lys Leu Glu Ile

110

Gly Glu Gly Ser

125

Glu Leu Lys Lys

140

Gly Tyr Thr Phe

Gly Lys Gly Leu

Glu Thr Arg Glu Pro Ala Tyr Ala

185

190
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Leu Gly

15

Ile Leu

Pro Pro

Pro Ala

Ile Asp

80
Ser Arg
95

Lys Gly

Thr Lys

Pro Gly

Thr Asp

160
Lys Trp
175

Tyr Asp
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Phe Arg Gly

195
Tyr Leu Gln
210
Cys Ala Leu
225

Ser Val Thr

Pro Pro Thr

Pro Glu Ala
275
Leu Asp Phe
290
Cys Gly Val
305

Gly Arg Lys

Val Gln Thr

Glu Glu Glu

355

Asp Ala Pro
370

Asn Leu Gly

385

Arg Asp Pro

Gly Leu Tyr

Glu Ile Gly

Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala

200 205
Ile Asn Asn Leu Lys Tyr Glu Asp Thr Ala Thr Tyr Phe
215 220
Asp Tyr Ser Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr
230 235 240
Val Ser Ser Ala Ala Ala Thr Thr Thr Pro Ala Pro Arg
245 250 255

Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser Leu Arg

260 265 270
Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly
280 285
Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr
295 300
Leu Leu Leu Ser Leu Val Ile Thr Leu Tyr Cys Lys Arg
310 315 320

Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met Arg Pro

325 330 335
Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe Pro Glu
340 345 350
Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala
360 365
Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu
375 380

Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly

390 395 400
Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu
405 410 415
Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser
420 425 430

Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly
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435 440 445

Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu

450 455 460
His Met Gln Ala Leu Pro Pro Arg
465 470
<210> 153
<211> 472
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 153

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Glu Ser Val Ser Val Ile

20 25 30

Gly Ala His Leu Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45
Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Thr Gly Val Pro Ala
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Ala Glu Asp Ala Ala Ile Tyr Tyr Cys Leu Gln Ser Arg

85 90 95

Ile Phe Pro Arg Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Gly
100 105 110
Ser Thr Ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr Lys
115 120 125
Gly Gln Val GIn Leu Val GIn Ser Gly Ser Glu Leu Lys Lys Pro Gly
130 135 140

Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp
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145

Tyr

Met

Phe

Tyr

Cys

225

Leu

Pro

Pro

Leu

Cys

305

Val

Asp

Ser Ile

Gly Trp

Arg Gly

195

Leu Gln

210

Ala Arg

Val Thr

Pro Thr

Glu Ala

275

Asp Phe
290

Gly Val

Arg Lys

Gln Thr

Glu Glu
355
Ala Pro

370

Asn

180

Arg

Asp

Val

Pro

260

Cys

Leu

Lys

Thr
340

Gly

Asn Leu Gly Arg

385

Trp

165

Asn

Phe

Ser

Tyr

Ser

245

Arg

Cys

Leu

Leu

325

Tyr

Arg

150

Val Arg Gln Ala Pro
170
Thr Glu Thr Arg Glu
185
Val Phe Ser Leu Asp
200
Ser Leu Lys Ala Glu

215

Ser Tyr Ala Met Asp
230
Ser Ala Ala Ala Thr
250
Pro Thr Ile Ala Ser
265
Pro Ala Ala Gly Gly

280

Asp Ile Tyr Ile Trp
295
Leu Ser Leu Val Ile
310
Leu Tyr Ile Phe Lys
330
Glu Glu Asp Gly Cys

345

Cys Glu Leu Arg Val
360
Gln Gln Gly Gln Asn
375
Glu Glu Tyr Asp Val

390

155

Gly GIn

Pro Ala

Thr Ser

Asp Thr

220

Tyr Trp
235

Thr Thr

Gln Pro

Ala Val

Ala Pro

300
Thr Leu
315

Gln Pro

Ser Cys

Lys Phe

GIn Leu
380
Leu Asp

395

Gly Leu Glu
175
Tyr Ala Tyr
190
Val Ser Thr
205

Ala Val Tyr

Pro Ala Pro

255

Leu Ser Leu
270

His Thr Arg

285

Leu Ala Gly

Tyr Cys Lys

Phe Met Arg

335

Arg Phe Pro

350

Ser Arg Ser
365

Tyr Asn Glu

Lys Arg Arg
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160

Trp

Asp

Tyr

Thr
240

Arg

Arg

Thr

Arg

320

Pro

Leu

Gly
400
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Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu

405 410 415

Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser
420 425 430
Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly
435 440 445
Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu
450 455 460
His Met Gln Ala Leu Pro Pro Arg
465 470
<210> 154
<211> 466
<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 154
Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Glu Ser Val Ser Val Ile
20 25 30
Gly Ala His Leu Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Thr Gly Val Pro Ala

50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu GIn Ala Glu Asp Ala Ala Ile Tyr Tyr Cys Leu Gln Ser Arg
85 90 95
Ile Phe Pro Arg Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Gly

100 105 110
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Ser

145

Tyr

Met

Phe

Tyr

Cys

225

Leu

Lys

Phe

Ser

305

Tyr

Thr

130

Ser

Ser

Arg

Leu

210

Val

Val

Thr

Leu

290

Phe

Ser Gly

115

Val Gln

Val Lys

Ile Asn

Trp Ile

180

Gly Arg

195

Arg Asp

Thr Val

Glu Leu

260

275

Leu Trp

Leu Leu

Phe Lys

Glu Asp Gly Cys

340

Glu Leu Arg Val

Ser

Leu

Val

Trp

165

Asn

Phe

Ser

Tyr

Ser

245

Met

Tyr

Thr

325

Ser

Lys

Gly

Val

Ser

150

Val

Thr

Val

Ser

Ser

230

Ser

Tyr

Val

Leu

310

Pro

Cys

Phe

Lys Pro Gly

120
Gln Ser Gly
135

Cys Lys Ala

Arg Gln Ala

Glu Thr Arg

185
Phe Ser Leu
200
Leu Lys Ala
215

Tyr Ala Met

Pro Pro Pro
265
Ile Asp Pro

280

295

Val Ser Lys

Phe Met Arg

Arg Phe Pro
345

Ser Arg Ser

Ser Gly Glu Gly Ser

125
Ser Glu Leu Lys Lys
140
Ser Gly Tyr Thr Phe
155
Pro Gly Gln Gly Leu
170

Glu Pro Ala Tyr Ala

190
Asp Thr Ser Val Ser
205
Glu Asp Thr Ala Val
220
Asp Tyr Trp Gly Gln
235

Asp Thr Gly Leu Tyr

250
Tyr Tyr Leu Gly Ile
270
Glu Pro Cys Pro Asp
285
Ser Ser Gly Leu Phe
300

Arg Gly Arg Lys Lys

315
Pro Val Gln Thr Thr
330
Glu Glu Glu Glu Gly
350

Ala Asp Ala Pro Ala
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Thr

Pro

Thr

175

Tyr

Thr

Tyr

Ser

Phe

Leu

335

Gly

Tyr

Lys

Asp
160

Trp

Asp

Tyr

Thr

240

Cys

Asn

Asp

Tyr

Leu

320

Cys

Gln
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355 360 365

Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu

370 375 380
Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly
385 390 395 400
Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu
405 410 415
Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly
420 425 430

Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser

435 440 445
Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro
450 455 460
Pro Arg
465
<210> 155
<211> 464
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 155
Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Glu Ser Val Ser Val Ile

20 25 30
Gly Ala His Leu Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45
Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Thr Gly Val Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

- 400 -
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65

Ser

Ser

145

Tyr

Met

Phe

Tyr

Cys
225

Leu

Pro

Leu

305

Leu Gln Ala Glu

85
Phe Pro Arg Thr
100
Thr Ser Gly Ser
115
GIn Val Gln Leu
130

Ser Val Lys Val

Ser Ile Asn Trp
165
Gly Trp Ile Asn
180
Arg Gly Arg Phe
195

Leu Gln Ile Ser

210

Ala Arg Asp Tyr

Val Thr Val Ser

245

Glu Leu Arg Val
260

Ser Pro Ser Pro

275
Val Val Gly Gly
290

Ala Val Ile Cys

70

Asp Ala Ala Ile

Phe Gly Gln Gly

Gly Lys Pro Gly
120
Val Gln Ser Gly
135

Ser Cys Lys Ala

150

Val Arg Gln Ala

Thr Glu Thr Arg

185

Val Phe Ser Leu
200

Ser Leu Lys Ala

215
Ser Tyr Ala Met
230

Ser Ala Ala Ala

Thr Glu Arg Arg
265

Arg Pro Ala Gly

280
Leu Leu Gly Ser
295
Ser Lys Arg Gly

310

Tyr

90

Thr

Ser

Ser

Ser

Pro

170

Asp

Asp

Leu

Arg

75

Tyr

Lys

Pro

Thr

Asp

Tyr

235

Phe

Val

Lys

315

Cys Leu Gln Ser

Leu Glu Ile Lys

Leu Lys Lys Pro

Tyr Thr Phe Thr

Gln Gly Leu Glu
175
Ala Tyr Ala Tyr
190
Ser Val Ser Thr
205

Thr Ala Val Tyr

220

Trp Gly Gln Gly

Lys Glu Ser Leu

255

Val Pro Thr Ala
270

GIn Thr Leu Val

285
Leu Leu Val Trp
300

Lys Leu Leu Tyr
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80

Arg

Lys

Asp

160

Trp

Asp

Tyr

Thr

240

Arg

His

Val

Val

Ile

320
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Phe Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp

325 330

335

Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu

340 345

350

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly

355 360

365

Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr

370 375 380

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys

385 390 395

400

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys

405 410

415

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg

420 425

430

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala

435 440

445

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

450 455 460
<210> 156
<211> 653
<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 156

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly

1 5 10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr

20 25

30

Tyr Met Ser Trp Ile Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40

45
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Ser

Lys
65

Leu

Leu

145

Asp

Lys

Val

Thr

Ser

225

Thr

Pro

Asp

Asp

Tyr

50

Lys

Val

130

Ser

Val

Ser

210

Tyr

Val

Pro

Thr

Val

Ile Ser

Arg Phe

Met Asn

Val Asp

100

Thr Val

Pro Gly

Gly Lys

Pro Lys

180
Asn Arg
195

Ser Gly

Leu Glu

Val Ala
260
Leu Met

275

Ser

Thr

Ser

85

Ser

Ser

Tyr
165

Leu

Phe

Leu

Ser

Ser

245

Ile

Ser

70

Leu

Asp

Ser

Ser
150

Asn

Ser

Arg
230

Lys

Pro

Ser

Ser GIn Glu Asp

Gly Ser

55

Ser Arg

Arg Ala

Tyr Thr

Gly Gly

120
Ser Ala
135

Ile Thr

Leu Val

Ile Tyr

Gly Ser

200
Gly Asp
215

Ser Tyr

Tyr Gly

Ser Val

Arg Thr
280

Pro Glu

Thr

Asp

Leu

Ser

Asp

185

Lys

Asp

Val

Pro

Phe
265

Pro

Val

Ile Tyr

Asn Ala

75
Asp Thr
90

Asp Tyr

Thr Gln

Ser Cys

155
Trp Tyr
170

Val Asn

Ser Gly

Phe Gly
235

Pro Cys

250

Leu Phe

Glu Val

GIn Phe

Tyr

60

Lys

Trp

Pro
140

Thr

Lys

Asn

Asp

220

Thr

Pro

Pro

Thr

Ala

Asn

Val

Arg

Thr
205

Tyr

Pro

Pro

Cys

285

Asp

Ser

Tyr

Ser

Ser

Pro

Pro

190

Tyr

Thr

Cys

Lys
270

Val

Asn Trp Tyr
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Ser

Leu

Tyr

95

Val

Ser

Pro

175

Ser

Thr

Cys

Lys

Pro

255

Pro

Val

Val

Val

Tyr

80

Cys

Thr

Ser

Ser

Ser

160

Leu

Ser

Val
240

Lys

Val

Asp

S=50l 10-2707505



Trp

Pro

Asn

385

Thr

Arg

Cys

Leu

465

Phe

Pro

Cys

290

Val Glu

Ser Thr

Leu Asn

Ser Ser

355

Pro Gln

370

Thr Pro

Leu Thr

435
Ser Val
450

Ser Leu

Val Leu

Trp Val

Phe Met
515
Arg Phe

530

Val

Tyr

Val

Ser

Pro
420

Val

Met

Ser

Lys

500

Arg

His

Arg
325

Lys

Tyr

Leu

Trp

405

Val

Asp

His

Leu

Cys

485

Arg

Pro

295

Asn Ala

310

Val Val

Glu Tyr

Lys Thr

Thr Leu

375
Thr Cys
390

Glu Ser

Leu Asp

Lys Ser

455
Gly Lys
470

Tyr Ser

Gly Arg

Val Gln

Lys

Ser

Lys

360

Pro

Leu

Asn

Ser

Arg

440

Leu

Met

Leu

Lys

Thr

520

Thr

Val

Cys

345

Ser

Pro

Val

Asp
425

Trp

His

Phe

Leu

Lys

505

Lys

Leu

330

Lys

Lys

Ser

Lys

Asn

Trp

Val

490

Leu

300

Pro Arg Glu Glu Gln Phe

315

Thr Val Leu His

Val Ser Asn Lys

350

Ala Lys Gly Gln
365

Gln Glu Glu Met

380
Gly Phe Tyr Pro
395

Pro Glu Asn Asn

Ser Phe Phe Leu
430

Glu Gly Asn Val

445
His Tyr Thr Gln
460
Val Leu Val Val
475

Thr Val Ala Phe

Leu Tyr Ile Phe

510

Pro

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Val

495

Lys

Thr Gln Glu Glu Asp Gly Cys

525

Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg Val

535

540
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320

Asp

Leu

Arg

Lys

Asp

400

Lys

Ser

Ser

Ser

Ser

Lys
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Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly GIn Asn Gln

545 550 555

560

Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu

565 570

575

Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg

580 585

590

Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met

595 600

605

Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly

610 615

Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser

625 630 635

Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro
645 650

<210> 157

<211> 650

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 157

620

Thr Ala Thr Lys Asp

Pro Arg

640

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

1 5 10
Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe

20 25

Ala Met Ser Trp Phe Lys Gln Ala Pro Gly Lys
35 40
Gly Phe Ile Arg Ser Lys Ala Tyr Gly Gly Thr
50 55
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp

65 70 75

15

Thr Phe Gly Asp Tyr

30

Gly Leu Glu Trp Val

45

Thr Glu Tyr Ala Ala

60

Asp Ser Lys Ser Ile
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Tyr

Leu

Ser

145

Pro

Ser

Asp

Tyr

225

Met

Val
305

Tyr

Tyr

Cys

Val

Arg

Arg

Ser

210

Thr

Ser

290

His

Arg

Leu Gln Met

Ala

Thr

115

Ser

Ser

Leu

Phe

195

Leu

Ser

Lys

Pro

Ser

275

Asp

Asn

Val

Ala
100

Val

Val

Asn

Leu

180

Arg

Arg

Tyr

Ser

260

Arg

Pro

Ala

Val

85

Trp

Ser

Ser

Tyr

165

Pro

245

Val

Thr

Lys

Ser

Asn

Ser

Ser

Asp

Asp

150

Leu

Tyr

Thr

Thr

230

Pro

Phe

Pro

Val

Thr
310

Val

Ser Leu

Ala Pro

Ala Trp

Ser Ala

Gly Tyr

200

Asp Phe

215

Phe Gly

Pro Cys

Leu Phe

Glu Val
280

GIn Phe
295

Lys Pro

Leu Thr

Lys

Thr

105

Met

Thr

Tyr

Ser

185

Pro

Pro

Pro

265

Thr

Asn

Arg

Val

Thr

90

Asp

Thr

Val

170

Thr

Thr

Thr

Pro
250

Pro

Cys

Trp

Glu

Glu

Tyr

Ser

Thr

155

Leu

Tyr

Thr

235

Cys

Lys

Val

Tyr

Glu

315

Asp Thr Ala Val

95

Trp Gly Gln Gly
110
Gly Gly Gly Gly
125
Ser Pro Ala Phe
140

Cys Arg Ala Ser

Lys Pro Gly Asn
175
Gln Ser Gly Val
190
Phe Ser Leu Thr
205
Tyr Cys Gln Gln

220

Arg Leu Asp Ile

Pro Ala Pro Pro

255

Pro Lys Asp Thr
270

Val Val Asp Val

285

Val Asp Gly Val
300

GIn Phe Gln Ser

Tyr

Thr

Ser

Leu

Pro

Ser

Lys

240

Val

Leu

Ser

Thr
320

Leu His GIn Asp Trp Leu Asn
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Gly

Ile

Val

Ser

385

Pro

Val

Met

Ser

465

Lys

Arg

Pro

Ser

545

Lys

Glu

Tyr

370

Leu

Trp

Val

Asp

His

450

Leu

Cys

Arg

Pro

Lys
355

Thr

Thr

Leu

Lys

435

Tyr

Gly

Val

515

Asp

Tyr

340

Thr

Leu

Cys

Ser

Asp
420

Ser

Lys

Ser

Arg

500

Glu Leu Asn Leu

325

Lys

Pro

Leu

Asn

405

Ser

Arg

Leu

Met

Leu
485

Lys

Thr

Pro

Cys

Ser

Pro

Val

390

Asp

Trp

His

Phe

470

Leu

Lys

Thr

550

330
Lys Val Ser Asn Lys

345

Lys Ala Lys Gly Gln
360
Ser Gln Glu Glu Met
375
Lys Gly Phe Tyr Pro
395
GIn Pro Glu Asn Asn

410

Gly Ser Phe Phe Leu
425
Gln Glu Gly Asn Val
440
Asn His Tyr Thr Gln
455
Trp Val Leu Val Val

475

Val Thr Val Ala Phe
490
Leu Leu Tyr Ile Phe
505
GIn Glu Glu Asp Gly
520
Gly Cys Glu Leu Arg

535

Tyr Gln Gln Gly Gln

555

Gly Leu Pro

Pro

Thr

380

Ser

Tyr

Tyr

Phe

Lys

460

Val

Lys

Cys

Val

540

Asn

Gly Arg Arg Glu Glu Tyr Asp Val

565

570

Arg

365

Lys

Asp

Lys

Ser

Ser

445

Ser

Ser
525

Lys

Gln

Leu

350

Asn

Thr

Arg
430

Cys

Leu

Phe

Pro

510

Cys

Phe

Leu

Asp
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335

Ser

Pro

Thr

415

Leu

Ser

Ser

Val

Trp

495

Phe

Arg

Ser

Tyr

Lys

975

Ser

Val

Val

400

Pro

Thr

Val

Leu

Leu

480

Val

Met

Phe

Arg

Asn
560

Arg
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Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro

580

Gln Glu Gly Leu Tyr Asn Glu Leu Gln

595

Tyr Ser Glu Ile Gly Met Lys Gly Glu

610

Asp Gly Leu Tyr Gln Gly Leu Ser Thr

625

585

600

635

Ala Leu His Met Gln Ala Leu Pro Pro Arg

645

650

590

Lys Asp Lys Met Ala Glu Ala

605

Arg Arg Arg Gly Lys Gly His

Ala Thr Lys Asp Thr Tyr Asp

640

<210> 158

<211> 651

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 158

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly

1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30
Tyr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Val Asp Gly Pro Pro Ser Phe Asp Ile Trp Gly Gln Gly Thr

100 105 110
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Met Val

Gly Gly

130
Val Ala
145

Gly Ser

Met Leu

Arg Phe

Gly Val

210
Arg Ser
225

Leu Glu

Val Ala

Leu Met

Ser Gln

290
Glu Val
305

Thr Tyr

Asn Gly

Ser Ile

Thr Val Ser
115

Gly Gly Ser

Pro Gly Gln

Lys Ser Val

165

Val Val Tyr
180

Ser Gly Ser

Arg Asp His

Ser Lys Tyr
245

Gly Pro Ser

260
Ile Ser Arg
275

Glu Asp Pro

His Asn Ala

Arg Val Val

325
Lys Glu Tyr
340

Glu Lys Thr

Ser

Ser

Thr

150

His

Asp

Asn

Asp

Tyr

230

Val

Thr

Lys
310

Ser

Lys

Ile

Gly Gly Gly Gly Ser

Tyr

135

Trp

Asp

Ser

215

Val

Pro

Phe

Pro

Val

295

Thr

Val

Cys

Ser

120

Val Leu

Arg Ile

Tyr Gln

Asp Asp

185

Gly Asn

200

Ala Asp

Phe Gly

Pro Cys

Leu Phe

265
Glu Val
280

Gln Phe

Lys Pro

Leu Thr

Lys Val
345

Lys Ala

Thr

Thr

170

Arg

Thr

Tyr

Thr

Pro

250

Pro

Thr

Asn

Arg

Val

330

Ser

Lys

Gln Pro

140
Cys Gly
155

Lys Pro

Pro Ser

Ala Thr

Phe Cys

220
Gly Thr
235

Pro Cys

Pro Lys

Cys Val

Trp Tyr

300

Asn Lys

Gly Gln

125

Pro Ser

Ala Asn

Leu Thr

205

His Leu

Lys Leu

Pro Ala

Pro Lys

270
Val Val
285

Val Asp

GIn Phe

Gln Asp

Gly Leu
350

Pro Arg
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Gly Gly Gly Gly Ser

Val Ser

Asn Tle

160
Ala Pro
175

Pro Glu

Ile Ser

Trp Asp

Thr Val

240
Pro Pro
255

Asp Thr

Asp Val

Gly Val

Gln Ser

320

Trp Leu

335

Pro Ser

Glu Pro
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Gln

Val

385

Val

Pro

Thr

Val

Leu

465

Leu

Val

Met

Phe

Val
370

Ser

Pro

Val

Met

450

Ser

Lys

Arg

Pro

530

355

Tyr Thr Leu

Leu Thr Cys

Trp Glu Ser
405
Val Leu Asp
420
Asp Lys Ser
435

His Glu Ala

Leu Gly Lys

Cys Tyr Ser

485

Arg Gly Arg
500

Pro Val Gln

515

Glu Glu Glu

Arg Ser Ala Asp Ala

545

Asn Glu Leu Asn Leu

565

Arg Arg Gly Arg Asp

580

360
Pro Pro Ser Gln Glu Glu
375

Leu Val Lys Gly Phe Tyr

390 395
Asn Gly Gln Pro Glu Asn
410
Ser Asp Gly Ser Phe Phe
425
Arg Trp Gln Glu Gly Asn
440

Leu His Asn His Tyr Thr

455
Met Phe Trp Val Leu Val
470 475
Leu Leu Val Thr Val Ala
490
Lys Lys Leu Leu Tyr Ile
505

Thr Thr Gln Glu Glu Asp

520
Glu Gly Gly Cys Glu Leu
535
Pro Ala Tyr Gln GIn Gly
550 955
Gly Arg Arg Glu Glu Tyr
570

Pro Glu Met Gly Gly Lys

585

Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys

595

600

Met
380

Pro

Asn

Leu

Val

460

Val

Phe

Phe

Arg

540

Asp

Pro

Asp

365

Thr

Ser

Tyr

Tyr

Phe

445

Lys

Val

Lys

Cys

525

Val

Asn

Val

Arg

Lys

605

Lys

Asp

Lys

Ser

430

Ser

Ser

510

Ser

Lys

Leu

Arg

590

Met

- 410 -

Asn

Thr

415

Arg

Cys

Leu

Phe
495

Pro

Cys

Phe

Leu

Asp

975

Lys

Ala

Gln

400

Thr

Leu

Ser

Ser

Val

480

Trp

Phe

Arg

Ser

Tyr

560

Lys

Asn

Glu
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Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg
610 615

His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala

625 630 635

Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

645 650

<210> 159

<211> 658

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 159
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Ala Ser
1 5 10
Arg Val Thr Met Ser Cys Ser Gly Thr Ser Ser
20 25
Ser Val Asn Trp Tyr Gln Gln Leu Pro Gly Thr

35 40

Ile Tyr Thr Asn Asn Gln Arg Pro Ser Gly Val
50 95
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala
65 70 75
Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala
85 90
Asn Gly Leu Val Phe Gly Gly Gly Thr Lys Leu

100 105

Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120
Leu Glu Met Ala Glu Val Gln Leu Val Gln Ser

130 135

Arg Arg Gly Lys Gly
620
Thr Lys Asp Thr Tyr

640

Gly Thr Pro Gly Gln
15
Asn Ile Gly Ser His
30
Ala Pro Lys Leu Leu

45

Pro Asp Arg Phe Ser
60
[le Ser Gly Leu Gln
80
Trp Asp Gly Ser Leu
95
Thr Val Leu Gly Ser

110

Gly Gly Gly Gly Ser
125
Gly Ala Glu Val Lys

140
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Lys Pro Gly Glu

145

Phe

Leu

Ser

Ser

Met

225

Pro

Pro

Thr

Asn

305

Arg

Val

Ser

Lys

Glu

Thr Ser

Glu Trp

Pro Ser

195
Thr Ala
210

Tyr Tyr

Thr Leu

Pro Cys

Pro Lys

275

Cys Val
290

Trp Tyr

Glu Glu

Leu His

Asn Lys

355

Gly Gln
370

Glu Met

Tyr

Met

180

Phe

Tyr

Cys

Val

Pro

260

Pro

Val

Val

Pro

Thr

Ser

Trp

165

Leu

Thr

245

Lys

Val

Asp

Phe

325

Asp

Leu

Arg

Lys

Leu Lys
150

[le Gly

Gln Trp
215
Arg Tyr

230

Val Ser

Pro Pro

Asp Thr

Asp Val

295

Gly Val
310

Gln Ser

Trp Leu

Pro Ser

Glu Pro
375

Asn Gln

Trp

Tyr

Val

200

Ser

Ser

Ser

Val

Leu

280

Ser

Thr

Asn

Ser

360

Gln

Val

Ser

Val

Pro
185

Thr

Ser

265

Met

Val

Tyr

Val

Ser

Cys

Arg

170

Leu

Ser

Ser

250

His

Arg

330

Lys

Tyr

Leu

Lys Gly Ser

155

Gln

Asp

Ser

Lys

Phe

235

Lys

Pro

Ser

Asp

Asn
315

Val

Lys

Thr

Thr

Met

Ser

220

Asp

Tyr

Ser

Arg

Pro

300

Val

Tyr

Thr

Leu

380

Pro

Asp

Asp

205

Ser

Asn

Val

Thr

285

Lys

Ser

Lys

365

Pro

Gly

Gly

Thr

190

Lys

Asp

Trp

Pro

Phe

270

Pro

Val

Thr

Val

Cys

350

Ser

Pro

Cys Leu Val
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Tyr

Lys

175

Arg

Ser

Thr

Pro
255

Leu

Lys

Leu

335

Lys

Lys

Ser

Lys

Ser

160

Tyr

240

Cys

Phe

Val

Phe

Pro
320

Thr

Val

Gln

Gly
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385

Phe Tyr

Glu Asn

Phe Phe

Tyr Thr
465

Leu Val

Val Ala

Tyr Ile

Glu Asp

530

Glu Leu

545

Gln Gly

Glu Tyr

Gly Lys

Gln Lys

610

Pro

Asn

Leu
435

Val

Val

Phe

Phe

515

Arg

Gln

Asp

Pro

595

Asp

Ser

Tyr

420

Tyr

Phe

Lys

Val

500

Lys

Cys

Val

Asn

Val

580

Arg

Lys

Asp
405

Lys

Ser

Ser

Ser

Ser

Lys

565

Leu

Arg

Met

Glu Arg Arg Arg Gly

625

390

Thr

Arg

Cys

Leu

470

Phe

Pro

Cys

Phe

550

Leu

Asp

Lys

Lys

630

Ala

Thr

Leu

Ser

455

Ser

Val

Trp

Phe

Arg

535

Ser

Tyr

Lys

Asn

Glu

615

Gly

Val Glu

Pro Pro

425

Thr Val
440

Val Met

Leu Ser

Leu Ala

Val Lys

505
Met Arg
520

Phe Pro

Arg Ser

Asn Glu

Arg Arg

585
Pro Gln
600

Ala Tyr

His Asp

395

Ser Asn Gly Gln

=

Trp G
410 415
Val Leu Asp Ser Asp Gly

430

Asp Lys Ser Arg Trp Gln
445
His Glu Ala Leu His Asn
460
Leu Gly Lys Met Phe Trp
475
Cys Tyr Ser Leu Leu Val

490 495

Arg Gly Arg Lys Lys Leu
510
Pro Val GIln Thr Thr Gln

525

540
Ala Asp Ala Pro Ala Tyr

555

Leu Asn Leu Gly Arg Arg
570 975
Gly Arg Asp Pro Glu Met
590
Glu Gly Leu Tyr Asn Glu
605
Ser Glu Ile Gly Met Lys

620

Gly Leu Tyr Gln Gly Leu

635

- 413 -

400

Pro

Ser

His

Val
480

Thr

Leu

Cys

Leu

Gly

Ser

640
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Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro

Pro Arg

<210> 160
<211> 654

<212> PRT

645

650

<213> Artificial Sequence

<220>

<223> anti-BCMA

<400> 160

CAR

Gln Ser Ala Leu Thr Gln Pro Ala Ser Val

1

Ser Ile Ala Ile
20
GIn Gln His Pro
35
Lys Arg Pro Ser
50
Asn Thr Ala Ser

65

Asp Tyr Tyr Cys

Gly Gly Thr Lys

100

Gly Gly Gly Gly Ser

115

GIn Leu Val Gln Ser

130

Lys Leu Ser Cys

145

5

Ser Cys

Gly Lys

Gly Val

Leu Thr

70

Ser Ser
85

Leu Thr

Lys Ala

150

Gly

10

Thr Gly Thr Ser
25
Ala Pro Lys Leu
40
Ser Asn Arg Phe
95

[le Ser Gly Leu

Asn Thr Arg Ser
90
Val Leu Gly Ser
105
Gly Gly Gly Ser
120
Ala Glu Met Lys

135

Ser Gly Tyr Thr

Ser

Ser

Met

Ser

75

Ser

Arg

Leu

Lys

Phe

155

655

Ser Pro Gly Gln

15

Val Gly Trp Tyr
30
Tyr Glu Asp Ser

45

Gly Ser Lys Ser Gly

Glu Asp Glu Ala
30

Leu Val Phe Gly

95

Gly Gly Gly Gly Ser

110

Glu Met Ala Glu Val

125

Gly Ala Ser Leu

Asp Tyr Tyr Val

160
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Tyr

Arg

Leu

Ser

225

Thr

Lys

Val

Asp

305

Phe

Asp

Leu

Arg

Lys

385

Asp

Trp Met

Asn Pro

Val Thr

195

Ser Arg
210

Gln Arg

Val Ser

Pro Pro

Asp Thr

275
Asp Val
290

Gly Val

Gln Ser

Trp Leu

Pro Ser

355
Glu Pro
370

Asn Gln

[le Ala

Arg Gln Ala Pro Gly Gln Gly Leu Glu Ser Met Gly

Asn
180

Met

Leu

Asp

Ser

Val

260

Leu

Ser

Thr

Asn

340

Ser

Gln

Val

Val

165

Ser

Thr

Arg

Met

Val

Tyr

325

Val

Ser

Gly

Arg

Ser

Tyr

230

Ser

His
310

Arg

Lys

Tyr

Leu

390

Gly Thr

Asp Thr

200

Asp Asp
215

Met Asp

Lys Tyr

Pro Ser

Ser Arg

280
Asp Pro
295

Asn Ala

Val Val

Glu Tyr

Lys Thr

360
Thr Leu
375

Thr Cys

Glu Trp Glu Ser

Asn
185

Ser

Thr

Tyr

Val

265

Thr

Lys

Ser

Lys

345

Pro

Leu

170

Tyr

Trp

Pro

250

Phe

Pro

Val

Thr

Val
330

Cys

Ser

Pro

Val

Ala

Ser

Met

235

Pro

Leu

Lys
315

Leu

Lys

Lys

Ser

Lys

395

175

Gln Lys Phe Gln
190

Thr Ala Tyr Met

205

Tyr Tyr Cys Ala
220

Gln Gly Thr Leu

Cys Pro Pro Cys
255
Phe Pro Pro Lys

270

Val Thr Cys Val
285

Phe Asn Trp Tyr

300

Pro Arg Glu Glu

Thr Val Leu His

335

Val Ser Asn Lys
350
Ala Lys Gly Gln
365
GIn Glu Glu Met
380

Gly Phe Tyr Pro

Trp

Arg

Val

240

Pro

Pro

Val

Val

Pro

Thr

Ser

400

Asn Gly Gln Pro Glu Asn Asn Tyr

- 415 -
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Lys

Ser

Ser

Ser

465

Ser

Lys

545

Leu

Arg

Met

Gly

625

Asp

Thr Thr

Arg Leu
435
Cys Ser

450

Leu Ser

Gly Val

Phe Trp

Pro Phe

515

Cys Arg
530

Phe Ser

Leu Tyr

Asp Lys

Lys Asn

595
Ala Glu
610

Lys Gly

Thr Tyr

Pro
420

Thr

Val

Leu

Leu

Val

500

Met

Phe

Arg

Asn

Arg

580

Pro

Asp

405

Pro

Val

Met

Ser

485

Lys

Arg

Pro

Ser

565

Arg

Tyr

Asp

Ala

645

Val Leu

Asp Lys

His Glu

455

Leu Gly
470

Cys Tyr

Arg Gly

Pro Val

Glu Glu

935
Ala Asp
550

Leu Asn

Gly Arg

Glu Gly

Ser Glu

615
Gly Leu
630

Leu His

410
Asp Ser Asp Gly
425
Ser Arg Trp Gln
440

Ala Leu His Asn

Lys Met Phe Trp
475
Ser Leu Leu Val
490
Arg Lys Lys Leu
505
GIn Thr Thr Gln

520

Glu Glu Gly G

-

Ala Pro Ala Tyr

955

Leu Gly Arg Arg
570

Asp Pro Glu Met

585

Leu Tyr Asn Glu
600

Ile Gly Met Lys

Tyr Gln Gly Leu
635
Met Gln Ala Leu

650

Ser Phe Phe

430

Glu Gly Asn
445

His Tyr Thr

460

Val Leu Val

Thr Val Ala

Leu Tyr Ile
510
Glu Glu Asp

525

Cys Glu Leu
540

Gln Gln Gly

Glu Glu Tyr

Gly Gly Lys

590

Leu Gln Lys
605

Gly Glu Arg

620

Ser Thr Ala

Pro Pro Arg

- 416 -

415

Leu Tyr

Val Phe

Gln Lys

Val Val

480
Phe Ile
495

Phe Lys

Gly Cys

Arg Val

GIn Asn

560
Asp Val
975

Pro Arg

Asp Lys

Arg Arg

Thr Lys

640
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<210> 161
<211> 653

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 161
Gln Ser Ala
1

Ser Ile Ala

Gln Gln His

35

Lys Arg Pro
50

Asn Thr Ala

65

Asp Tyr Tyr

Gly Gly Thr

Gly Gly Gly
115
Gln Leu Val
130
Lys Leu Ser
145

Tyr Trp Met

Ile Asn Pro

Leu Thr
5
Ser

20

Pro

Ser

Ser Leu

Cys Ser
85
Lys Leu

100

Gly Ser

Gln Ser

Lys

Cys

Arg Gln

165

Asn Ser

180

GIn Pro Ala Ser Val
10
Cys Thr Gly Thr Ser

25
Ala Pro Lys

Lys Leu

40

Val Ser Asn Arg Phe

95

Thr Ile Ser Gly Leu

70

Ser Asn Thr Arg Ser
90

Thr Val Leu Gly Ser

105

Gly Gly Gly Gly Ser
120

Gly Ala Glu Met Lys

135

Ser Gly Tyr Thr

150

Ala Pro Gly Gln Gly

170

Gly Gly Thr Asn Tyr

185

Ser Ala Ser

Ser Asp Val

Met Ile Tyr

45

Ser Gly Ser
60

Ala Glu
75
Ser Thr Leu

Arg Gly Gly

Leu Glu Met
125

Lys Pro Gly

140

Phe Ile Asp

155

Leu Glu Ser

Ala Gln Lys

Pro Gly Gln
15

Gly Trp Tyr

30

Glu Asp Ser

Lys Ser Gly

Asp Glu Ala

80
Val Phe Gly
95

Gly Ser

Glu Val
Ser Leu
Tyr Tyr Val

160
Met Gly Trp

175

Phe Gln Gly

190

- 417 -
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Arg

Leu

Ser

225

Thr

Lys

Val

Asp

305

Phe

Asp

Leu

Arg

Lys

385

Asp

Lys

Ser

Val

Ser

210

Val

Pro

Asp

Asp

290

Trp

Pro

370

Asn

Thr

Thr
195

Arg

Arg

Ser

Pro

Thr

275

Val

Val

Ser

Leu

Ser

355

Pro

Thr

Met

Leu

Asp

Ser

Val

260

Leu

Ser

Thr

Asn

340

Ser

Val

Val

Pro

420

Arg Leu Thr

Thr

Arg

Met

Val

Tyr

325

Val

Ser

405

Pro

Val

Arg

Ser

Tyr

230

Ser

His
310

Arg

Lys

Tyr

Leu

390

Trp

Val

Asp

Asp Thr

200
Asp Asp
215

Met Asp

Lys Tyr

Pro Ser

Ser Arg

280

Asp Pro

295

Asn Ala

Val Val

Glu Tyr

Lys Thr
360

Thr Leu

375

Thr Cys

Glu Ser

Leu Asp

Lys Ser

Ser

Thr

Tyr

Val
265

Thr

Lys

Ser

Lys

345

Pro

Leu

Asn

Ser

425

Arg

Ile Ser Thr Ala Tyr Met
205
Ala Met Tyr Tyr Cys Ala
220
Trp Gly Gln Gly Thr Leu

235

Pro Pro Cys Pro Pro Cys
250 255
Phe Leu Phe Pro Pro Lys
270
Pro Glu Val Thr Cys Val
285
Val Gln Phe Asn Trp Tyr

300

Thr Lys Pro Arg Glu Glu
315
Val Leu Thr Val Leu His
330 335
Cys Lys Val Ser Asn Lys
350
Ser Lys Ala Lys Gly Gln

365

Pro Ser Gln Glu Glu Met
380
Val Lys Gly Phe Tyr Pro
395
Gly Gln Pro Glu Asn Asn
410 415
Asp Gly Ser Phe Phe Leu

430

Trp Gln Glu Gly Asn Val
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Arg

Val

240

Pro

Pro

Val

Val

Pro

Thr

Ser

400

Tyr

Tyr

Phe
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435 440
Ser Cys Ser Val Met His Glu Ala Leu His Asn His
450 455 460
Ser Leu Ser Leu Ser Leu Gly Lys Met Phe Trp Val
465 470 475
Gly Gly Val Leu Ala Cys Tyr Ser Leu Leu Val Thr

485 490

Ile Phe Trp Val Arg Ser Lys Arg Ser Arg Leu Leu
500 505
Met Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg
515 520
Pro Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg
530 535 540
Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln

545 550 555

Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu
565 570
Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly
580 585
Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln
595 600
Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu

610 615 620

Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr

625 630 635

Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro
645 650

<210> 162

<211> 462

<212> PRT

<213> Artificial Sequence

<220>

445

Tyr Thr Gln

Leu Val Val

Val Ala Phe

495

His Ser Asp
510

Lys His Tyr

525

Ser Arg Val

Gly Gln Asn

Tyr Asp Val
975
Lys Pro Arg
590
Lys Asp Lys
605

Arg Arg Arg

Ala Thr Lys

Arg

- 419 -

Lys

Val

480

Tyr

Lys

560

Leu

Arg

Met

Asp

640
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<223> anti-BCMA CAR

<400> 162
Glu Val Gln
1

Ser Leu Arg

Gly Met Ser

35

Ser Gly Ile
50

Gly Arg Phe

65

Gln Met Asn

Ala His Gly

Val Ser Ser

115

Gly Gly Gly
130

Ala Ser Val

145

Ile Ser Ser

Lys Leu Leu

Arg Phe Ser

195

Leu Val
5

Leu Ser

20

Trp Val

Val Tyr

Thr Ile

Ser Leu

Ala Ser

Ser Asp

Gly Asp

Tyr Leu

165
Ile Tyr
180

Gly Ser

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Cys Ala Val

Arg Arg Ala
40
Ser Gly Ser
55
Ser Arg Asp
70

Arg Pro Glu

Ser Asp Val

Gly Gly Gly

120

Ile Gln Leu

Thr

150

Asn Trp Tyr

Ala Ala Ser

Gly Ser Gly
200

Ser Leu GIn Pro Glu Asp Phe Ala

210

215

Ser

25

Pro

Thr

Asn

Asp

Trp

105

Thr

Ser
185

Thr

Thr

10

Gly Phe Ala Leu Ser

Gly

Tyr

Ser

Thr

90

Ser

Thr

170

Leu

Asp

Tyr

Lys

Tyr

Arg

75

Ser

Cys

155

Lys

Phe

Tyr

Gly

Gly

Pro

140

Arg

Pro

Ser

Thr

Cys

220

30

Ala Ser

Thr Leu

Tyr Tyr

Thr Thr

110
Arg Ala
125

Ser Ser

Ala Ser

Gly Lys

190
Leu Thr
205

Gln Gln

- 420 -

15

Asn

Trp

Val

Tyr

Cys

95

Val

Ser

Leu

175

Pro

Ser

His

Val

Lys

Leu

80

Ser

Thr

Ser

Ser

160

Pro

Ser

Ser

Tyr
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Ser
225

Thr

Thr

305

Ser

Lys

Leu
385

Arg

Met

Asp

Thr

Thr

Pro

Val

Pro

290

Leu

Pro

Cys

Phe

Leu

370

Asp

Lys

Lys

Thr

450

Pro

Pro

Leu

His

275

Leu

Tyr

Phe

Arg

Ser

355

Tyr

Lys

Asn

Glu

Gly
435

Tyr

<210> 163

<211> 469

Tyr

Ser
260

Thr

Cys

Met

Phe

340

Arg

Asn

Arg

Pro

Ala
420

His

Asp

Thr

Pro

245

Leu

Arg

Lys

Arg

325

Pro

Ser

Arg

405

Tyr

Asp

Phe Gly Gln Gly Thr Lys Val

230

Arg Pro Pro Thr

Arg Pro Glu Ala

265

Gly Leu Asp Phe

280

Thr Cys Gly Val

295

Arg Gly Arg Lys

310

Pro Val Gln Thr

Glu Glu Glu Glu

345

Ala Asp Ala Pro

360

235
Pro Ala Pro
250

Cys Arg Pro

Ala Cys Asp

Leu Leu Leu
300
Lys Leu Leu
315
Thr Gln Glu
330

Gly Gly Cys

Ala Tyr Lys

Leu Asn Leu Gly Arg Arg Glu

375

Gly Arg Asp Pro

390

Glu Gly Leu Tyr

380
Glu Met Gly
395

Asn Glu Leu

410

Glu Ile

Thr Ile

Ala Ala

270

Ile Tyr

285

Ser Leu

Tyr Ile

Glu Asp

Glu Leu

350
Gln Gly
365

Glu Tyr

Gly Lys

Gln Lys

Ser Glu Ile Gly Met Lys Gly Glu Arg

425

430

Gly Leu Tyr Gln Gly Leu Ser Thr Ala

440

445

Ala Leu His Met Gln Ala Leu Pro Pro Arg

455

460

- 421 -

Lys Thr

240
Ala Ser
255

Gly Gly

Ile Trp

Val Ile

Phe Lys

320
Gly Cys
335

Arg Val

Gln Asn

Asp Val

Pro Arg

400

Asp Lys

415

Arg Arg

Thr Lys
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<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 163

Gln Val GIn Leu Val

1

Ser Leu Arg

Ala Met Ser
35

Ser Gly Ile

50
Lys Gly Arg
65

Leu Gln Met

Ala Arg Ser

Gly Thr Thr

115
Gly Arg Ala
130
Pro Gly Thr
145

Arg Ala Ser

Lys Pro Gly

Ala Thr Gly

Leu
20

Trp

Ser

Phe

Asn

Pro

100

Val

Ser

Leu

Gln

Gln

180

Ile

5

Ser

Val

Arg

Thr

Ser

85

Thr

Ser

Ser

165

Ala

Pro

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

Cys Ala Ala

Arg Gln Ala
40

Ser Gly Glu

55
Ile Ser Arg
70

Leu Arg Asp

His Tyr Tyr

Val Ser Ser

120
Gly Gly Gly
135
Leu Ser Pro
150

Ile Ser Ser

Pro Arg Leu

Asp Arg Phe

10
Ser Gly Phe
25

Pro Gly Lys

Asn Thr Tyr

Asp Asn Ser
75
Glu Asp Thr
90
Gly Gly Met
105

Ala Ser Gly

Ser Asp Ile

Gly Glu Arg

155

Ser Phe Leu
170

Leu Ile Tyr

185

Ser Gly Ser

Thr Phe Ser
30
Gly Leu Gly
45

Tyr Ala Asp

60

Lys Asn Thr

Ala Val Tyr

Asp Val Trp
110

125
Val Leu Thr
140

Ala Thr Leu

Ala Trp Tyr

Gly Ala Ser

190

Gly Ser Gly

- 422 -

15

Asn Tyr

Trp Val

Ser Val

Leu Tyr

80
Tyr Cys
95

Gly Gln

Ser Gly

Gln Ser

Ser Cys

160
Gln Gln
175

Arg Arg

Thr Asp
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195
Phe Thr Leu Thr
210
Tyr Cys Gln Gln
225

Thr Lys Leu Glu

Pro Ala Pro Thr
260
Cys Arg Pro Ala
275
Ala Cys Asp Ile
290

Leu Leu Leu Ser

305

Lys Leu Leu Tyr

Thr Gln Glu Glu

Gly Gly Cys Glu
355

Ala Tyr Lys Gln

370
Arg Arg Glu Glu
385

Glu Met Gly Gly

Asn Glu Leu Gln

420

Tyr

Tyr

Leu

325

Asp

Leu

Tyr

Lys
405

Lys

Ser Arg

215
His Ser
230

Lys Thr

Ala Ser

Val Ile

310

Phe Lys

Gly Cys

Arg Val

Gln Asn

375
Asp Val
390

Pro Arg

Asp Lys

Met Lys Gly Glu Arg Arg Arg

435

200

Leu

Ser

Thr

Thr

Ser

Lys

360

Leu

Arg

Met

Gly

440

205
Glu Pro Glu Asp Ser Ala Val
220
Pro Ser Trp Thr Phe Gly Gln
235

Thr Pro Ala Pro Arg Pro Pro

o

250 255
Pro Leu Ser Leu Arg Pro Glu
265 270
Val His Thr Arg Gly Leu Asp
285
Pro Leu Ala Gly Thr Cys Gly
300

Leu Tyr Cys Lys Arg Gly Arg

315
Pro Phe Met Arg Pro Val Gln
330 335
Cys Arg Phe Pro Glu Glu Glu
345 350
Phe Ser Arg Ser Ala Asp Ala
365

Leu Tyr Asn Glu Leu Asn Leu

380
Asp Lys Arg Arg Gly Arg Asp
395
Lys Asn Pro Gln Glu Gly Leu
410 415
Ala Glu Ala Tyr Ser Glu Ile
425 430

Lys Gly His Asp Gly Leu Tyr

445
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Tyr

240

Thr

Phe

Val

Lys

320

Thr

Pro

Pro
400

Tyr

Gln
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Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln

450
Ala Leu Pro Pro Arg
465
<210> 164
<211> 462

<212> PRT

455

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 164
Gln Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Gly Met Ser Trp Val
35
Ser Gly Ile Val Tyr
50
Gly Arg Phe Thr Ile
65

Gln Met Asn Ser Leu

85
Ala His Gly Gly Glu
100
Val Ser Ser Ala Ser
115
Gly Gly Gly Ser Asp
130

Ala Ser Val Gly Asp

145

460

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Cys Ala Val Ser

25
Arg Arg Ala Pro
40
Ser Gly Ser Thr
95
Ser Arg Asp Asn
70

Arg Pro Glu Asp

Ser Asp Val Trp
105
Gly Gly Gly Gly
120
Ile Arg Leu Thr
135

Arg Val Thr Ile

150

10

Gly Phe Ala Leu

Gly Lys Gly Leu
45
Tyr Tyr Ala Ala
60
Ser Arg Asn Thr
75

Thr Ala Ile Tyr

90

Gly Gln Gly Thr

Ser Gly Gly Arg

125

GIn Ser Pro Ser
140

Thr Cys Gln Ala

155

15

Ser Asn His

30

Glu Trp Val

Ser Val Lys

Leu Tyr Leu

80

Tyr Cys Ser

95

Thr Val Thr

110

Ala Ser Gly

Pro Leu Ser

Ser Glu Asp

160

- 424 -
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Ile Asn

Lys Leu

Arg Phe

Ser Leu

210
Ser Leu
225

Thr Thr

Gln Pro

Ala Pro

290
Thr Leu
305

Gln Pro

Ser Cys

Lys Phe

Gln Leu

370
Leu Asp
385

Arg Lys

Lys Phe Leu Asn Trp Tyr His
165
Leu Ile Tyr Asp Ala Ser Thr
180 185
Ser Gly Ser Gly Ser Gly Thr
195 200

Gln Pro Glu Asp Ile Gly Thr

215
Pro Leu Thr Phe Gly Gly Gly
230
Pro Ala Pro Arg Pro Pro Thr
245
Leu Ser Leu Arg Pro Glu Ala
260 265

His Thr Arg Gly Leu Asp Phe

275 280
Leu Ala Gly Thr Cys Gly Val
295
Tyr Cys Lys Arg Gly Arg Lys
310
Phe Met Arg Pro Val Gln Thr
325

Arg Phe Pro Glu Glu Glu Glu

340 345
Ser Arg Ser Ala Asp Ala Pro
355 360
Tyr Asn Glu Leu Asn Leu Gly
375
Lys Arg Arg Gly Arg Asp Pro
390

Asn Pro Gln Glu Gly Leu Tyr

Gln Thr
170

Leu Gln

Asp Phe

Tyr Tyr

Thr Lys

235
Pro Ala
250

Cys Arg

Ala Cys

Leu Leu

Lys Leu

315
Thr Gln
330

Gly Gly

Ala Tyr

Arg Arg

Glu Met

395

Asn Glu

Pro Gly Lys

Thr Gly Val

190

Thr Leu Thr
205

Cys Gln Gln

220

Val Glu Ile

Pro Thr Ile

Pro Ala Ala
270

Asp Ile Tyr

285
Leu Ser Leu
300

Leu Tyr Ile

Glu Glu Asp

Cys Glu Leu

350
Lys Gln Gly
365
Glu Glu Tyr
380

Gly Gly Lys

Leu Gln Lys

- 425 -

Ala
175

Pro

Tyr

Lys

Val

Phe

335

Arg

Asp

Pro

Asp

Pro

Ser

Asn

Thr
240

Ser

Trp

Lys
320

Cys

Val

Asn

Val

Arg

400

Lys
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405

415

Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg

420

425

430

Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys

435

440

445

Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

450
<210> 165
<211> 464

<212> PRT

455

<213> Artificial Sequence

<220>

<223> anti-BCMA

<400> 165
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Gly Met Ser Trp
35

Ser Gly Ile Val

50
Gly Arg Phe Thr
65

GIn Met Asn Ser

Ala His Gly Gly
100

Val Ser Ser Ala

115

Gly Gly Gly Ser

CAR

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

5
Ser Cys Ala Val Ser
25
Val Arg Arg Ala Pro
40

Tyr Ser Gly Ser Thr

55

15

Gly Phe Ala Leu Ser Asn His

30

Gly Lys Gly Leu Glu Trp Val

45

Tyr Tyr Ala Ala Ser Val Lys

[le Ser Arg Asp Asn Ser Arg Asn Thr Leu Tyr Leu

70
Leu Arg Pro Glu Asp
85
Glu Ser Asp Val Trp

105

80

Thr Ala Ile Tyr Tyr Cys Ser

95

Gly Gln Gly Thr Thr Val Thr

110

Ser Gly Gly Gly Gly Ser Gly Gly Arg Ala Ser Gly

120

Glu Ile Val Leu Thr

125

GIn Ser Pro Gly Thr Leu Ser

- 426 -
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130

Leu Ser Pro Gly Glu Arg

145

Ile Gly Ser

Pro Arg Leu

Asp Arg Phe
195
Ser Arg Leu
210
Ala Gly Ser
225

Lys Thr Thr

Ala Ser Gln

[le Trp Ala
290

Val Ile Thr

305

Phe Lys Gln

Gly Cys Ser

Arg Val Lys

355

GIn Asn Gln

370

Ser

Leu

180

Ser

Pro

Thr

Pro

260

Val

Pro

Leu

Pro

Cys

340

Phe

Leu

Ser
165

Met

Pro

Pro

Pro

245

Leu

His

Leu

Tyr

Phe

325

Arg

Ser

Tyr

150

Leu

Tyr

Ser

Phe

230

Ser

Thr

Cys

310

Met

Phe

Arg

Asn

135

Gly

Gly

Asp

215

Thr

Pro

Leu

Arg

Gly

295

Lys

Arg

Pro

Ser

Thr Leu

Trp Tyr

Ala Ser

185
Ser Gly
200

Phe Ala

Phe Gly

Arg Pro

Arg Pro

265
Gly Leu
280

Thr Cys

Arg Gly

Pro Val

Glu Glu
345
Ala Asp

360

140
Ser Cys Arg Ala
155
GIn Gln Lys Pro
170

Ser Arg Ala Ser

Thr Asp Phe Thr
205
Val Tyr Tyr Cys
220
GIn Gly Thr Lys
235

Pro Thr Pro Ala

250

Glu Ala Cys Arg

Asp Phe Ala Cys

285

Gly Val Leu Leu
300

Arg Lys Lys Leu

315
Gln Thr Thr Gln
330

Glu Glu Gly Gly

Ala Pro Ala Tyr

365

Ser

190

Leu

Val

Pro

Pro

270

Asp

Leu

Leu

Glu

Cys
350

Lys

Glu Leu Asn Leu Gly Arg Arg Glu

375

380

- 427 -

Gln Ser

160

Ile Pro

Thr Ile

Gln Tyr

Thr Ile

255

Ile Tyr

Ser Leu

Tyr Ile

320
Glu Asp
335

Glu Leu

Gln Gly

Glu Tyr
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Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro
385 390 395
Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr
405 410
Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly
420 425

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln

435 440
Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln
450 455
<210> 166
<211> 467
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 166
GIn Ile Gln Leu Val Gln Ser Gly Pro Asp Leu
1 5 10

Thr Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr

20 25
Gly Met Asn Trp Val Lys Gln Ala Pro Gly Lys
35 40
Ala Trp Ile Asn Thr Tyr Thr Gly Glu Ser Tyr
50 95
Lys Gly Arg Phe Ala Phe Ser Val Glu Thr Ser
65 70 75

Leu Gln Ile Asn Asn Leu Lys Thr Glu Asp Thr

85 90
Ala Arg Gly Glu Ile Tyr Tyr Gly Tyr Asp Gly

100 105

Glu Met Gly Gly

Asn Glu Leu GIn

415

Met Lys Gly Glu
430

Gly Leu Ser Thr

445
Ala Leu Pro Pro

460

Lys Lys Pro Gly

Thr Phe Thr Asn

30
Gly Phe Lys Trp
45
Phe Ala Asp Asp
60

Ala Thr Thr Ala

Ala Thr Tyr Phe

95
Gly Phe Ala Tyr

110

- 428 -

Lys
400

Lys

Arg

Arg

Phe

Met

Phe

Tyr

80

Cys

Trp
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Gly GIn Gly Thr

115

Gly Gly Gly Ser

130

His Arg

145

Arg Ala

Pro Gly

Thr Gly

Thr Leu

210
Cys Gln
225

Leu Asp

Pro Thr

Pro Ala

Asp Ile

290
Leu Ser
305

Leu Tyr

Phe

Ser

Val
195

Thr

275

Tyr

Leu

Met

Ser
180

Pro

His

Lys

Val

Phe

Leu

Gly

Ser

Asp

165

Pro

Asp

Ser

Tyr

Thr

245

Ser

Trp

Lys

325

Glu Glu Asp Gly Cys

340

Cys Glu Leu Arg Val

Val Thr

Gly Gly

135

Thr Ser

150

Val Asn

Lys Leu

Arg Phe

Ser Val

215
Ser Thr
230

Thr Thr

Gln Pro

Ala Pro

295
Thr Leu
310

Gln Pro

Ser Cys

Lys Phe

Val

120

Val

Thr

Leu

Thr

200

Pro

Pro

Leu

His

280

Leu

Tyr

Phe

Arg

Ser

Ser Ala Gly Gly Gly Gly Ser Gly

Ser Asp

Gly Asp

Ala Val

170
Ile Phe
185

Gly Ser

Ala Glu

Trp Thr

Ala Pro

250
Ser Leu
265

Thr Arg

Ala Gly

Cys Lys

Met Arg

330

Phe Pro

345

Arg Ser

125
Val Val Met Thr
140

Arg Val Ser Ile

155

Ser Trp Tyr Gln

Ser Ala Ser Tyr

190

Gly Ser Gly Ala
205

Asp Leu Ala Val

220
Phe Gly Gly Gly
235

Arg Pro Pro Thr

Arg Pro Glu Ala
270

Gly Leu Asp Phe

285
Thr Cys Gly Val
300
Arg Gly Arg Lys
315

Pro Val Gln Thr

Glu Glu Glu Glu

350

Ala Asp Ala Pro
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Gln Ser

Thr Cys

160
Gln Lys
175

Arg Tyr

Asp Phe

Tyr Tyr

Thr Lys

240
Pro Ala
255

Cys Arg

Ala Cys

Leu Leu

Lys Leu

320
Thr Gln
335

Gly Gly

Ala Tyr
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355 360 365
Lys Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg
370 375 380
Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met
385 390 395 400

Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu

405 410 415
Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys
420 425 430
Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu
435 440 445
Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu
450 455 460
Pro Pro Arg
465
<210> 167

<211> 472

<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 167
Gln Ile Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15
Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Ser Ile Asn Trp Val Lys Arg Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

Gly Trp Ile Asn Thr Glu Thr Arg Glu Pro Ala Tyr Ala Tyr Asp Phe

50 55 60

Arg Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr

- 430 -
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65

Leu Gln

Ala Leu

Val Thr

Phe Thr

Leu Lys

Ala Tyr

Ser Thr

210
Thr Tyr
225

Gln Gly

Pro Pro

Pro Glu

Leu Asp

290

Cys Gly

305

Ile

Asp

Val

115

Asp

Trp

Asp

195

Phe

Thr

Thr

275

Phe

Val

Asn Asn

85
Tyr Ser
100

Ser Ser

Ser Gln

Glu Thr

Tyr Ser

165

Met Gly

180

Phe Arg

Tyr Leu

Cys Ala

Ser Val

245
Pro Ala
260

Cys Arg

Ala Cys

Leu Leu

70

Leu Lys Tyr Glu

Tyr Ala Met Asp
105

Gly Gly Gly Gly

120
Ile GIn Leu Val
135
Val Lys Ile Ser
150

Ile Asn Trp Val

Trp Ile Asn Thr

185
Gly Arg Phe Ala
200
GIn Ile Asn Asn
215
Leu Asp Tyr Ser
230

Thr Val Ser Ser

Pro Thr Ile Ala

Pro Ala Ala Gly
280
Asp Ile Tyr Ile
295

Leu Ser Leu Val

310

Asp
90

Tyr

Ser

Cys

Lys

170

Phe

Leu

Tyr

Thr

250

Ser

Trp

Ile

75

Thr

Trp

Ser

Lys

155

Arg

Thr

Ser

Lys

235

Thr

Thr

315

Ala Thr

Gly GIn

Gly Gly

125
Gly Pro
140

Ala Ser

Ala Pro

Arg Glu

Leu Glu

205
Tyr Glu
220

Met Asp

Thr Pro

Pro Leu

Val His

285
Pro Leu
300

Leu Tyr

Tyr Phe

95
Gly Thr
110

Gly Ser

Glu Leu

Gly Tyr

Gly Lys

175

Pro Ala

190

Thr Ser

Asp Thr

Tyr Trp

Ala Pro

255
Ser Leu
270

Thr Arg

Ala Gly

Cys Lys
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80

Cys

Ser

Lys

Thr

160

Tyr

240

Arg

Arg

Thr

Arg

320
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Gly Arg Lys Lys Leu Leu Tyr Ile Phe

325

Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe Pro

340 345

Glu Glu Glu Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser

355 360

Asp Ala Pro Ala Tyr Lys Gln Gly Gln

370 375
Asn Leu Gly Arg Arg Glu Glu Tyr Asp
385 390
Arg Asp Pro Glu Met Gly Gly Lys Pro
405
Gly Leu Tyr Asn Glu Leu Gln Lys Asp

420 425

Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp

435 440
Leu Tyr Gln Gly Leu Ser Thr Ala Thr
450 455
His Met Gln Ala Leu Pro Pro Arg
465 470
<210> 168
<211> 466
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 168

Lys Gln Pro Phe Met Arg Pro

330

Asn Gln Leu Tyr Asn Glu

350

365

380

335

Leu

Val Leu Asp Lys Arg Arg Gly

Arg Arg Lys Asn Pro Gln
410

Lys Met Ala Glu Ala Tyr

395

430

445

415

400

Glu

Ser

Lys Asp Thr Tyr Asp Ala Leu

460

GIn Ile Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu

1 5

10

15

Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20 25

30
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Ser Ile Asn
35
Gly Trp Ile
50
Arg Gly Arg

65

Leu Gln Ile

Ala Leu Asp

Val Thr Val

115

130

Met Ser Leu
145

Val Ser Val

Gly Gln Pro

Gly Val Pro

195

Leu Thr Ile

210
Leu GIn Ser
225

Glu Ile Lys

Thr Ile Ala

Ala Ala Gly Gly Ala Val His Thr

Trp

Asn

Phe

Asn

Tyr

100

Ser

Ser

Pro

180

Asp

Arg

Thr

Ser

260

Val

Thr

Asn

85

Ser

Ser

Asp

Lys

165

Lys

Arg

Pro

Thr
245

Gln

Lys

Phe

70

Leu

Tyr

Arg

150

Leu

Phe

Val

Phe

230

Thr

Pro

Arg Ala Pro Gly Lys

Thr
55

Ser

Lys

Val

135

His

Leu

Ser

215

Pro

Pro

Leu

40

Arg Glu Pro

Leu Glu Thr

Tyr Glu Asp
90

Met Asp Tyr

Thr Ile Ser

Leu Ile His
170

Ile Tyr Leu

Glu Asp Asp

Arg Thr Phe

Ala Pro Arg
250
Ser Leu Arg

265

Ser

75

Thr

Trp

Ser

Cys
155

Trp

Ser

Val

235

Pro

Pro

Gly Leu Lys
45

Tyr Ala Tyr

60

Ala Ser Thr

Ala Thr Tyr

Pro Ala Ser

140

Arg Ala Ser

Tyr Gln Gln

Ser Asn Leu
190
Gly Thr Asp

205

Ala Ile Tyr
220

Gly Gly Thr

Pro Thr Pro

Glu Ala Cys

270

Arg Gly Leu Asp Phe Ala
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Trp Met

Asp Phe

Ala Tyr

80

Phe Cys
95

Thr Ser

Ser Gly

Leu Ala

Glu Ser

160
Lys Pro
175

Glu Thr

Phe Thr

Ser Cys

Lys Leu

240
Ala Pro
255

Arg Pro

Cys Asp
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275 280 285
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
290 295 300
Ser Leu Val Ile Thr Leu Tyr Cys Lys Arg Gly Arg Lys Lys Leu Leu
305 310 315 320
Tyr Ile Phe Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu

325 330 335

Glu Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys
340 345 350
Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Lys
355 360 365
Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu
370 375 380
Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly

385 390 395 400

Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu
405 410 415
Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly
420 425 430
Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser
435 440 445
Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro

450 455 460

Pro Arg

465

<210> 169

<211> 466

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR
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<400> 169
Gln Ile Gln
1

Thr Val Lys

Ser Met Asn

35

Gly Arg Ile
50

Lys Gly Arg

65

Leu Val Ile

Ser Asn Asp

Leu Thr Val
115
Gly Gly Gly
130
Met Ser Leu
145

Val Thr Ile

Gly Gln Pro

Gly Val Pro

195

Leu Thr Ile
210

Leu GIn Ser

225

Leu

Ile

20

Trp

Asn

Phe

Asn

Tyr

100

Ser

Ser

Gly

Leu

Pro

180

Ala

Asp

Arg

Val

Ser

Val

Thr

Asn
85

Leu

Ser

Asp

Lys

165

Thr

Arg

Pro

Thr

Cys

Lys

Phe
70

Leu

Tyr

Arg
150

Ser

Leu

Phe

Val

Ile

230

Ser

Lys

Ser

55

Ser

Lys

Ser

Val

135

His

Leu

Ser

215

Pro

Gly Pro

Ala Ser

25

Ala Pro

40

Gly Val

Val Glu

Asp Glu

Leu Asp

105

Leu Thr

Thr Ile

Leu Ile

Ile GIn

185
Gly Ser
200

Glu Asp

Arg Thr

Glu Leu
10

Gly Tyr

Gly Lys

Pro Ile

Thr Ser

75

Asp Thr

90

Phe Trp

Ser Gly

Gln Ser

Ser Cys

155

Tyr Trp

170

Leu Ala

Gly Ser

Asp Val

Lys Lys

Thr Phe

Gly Leu

45

Tyr Ala
60

Ala Ser

Ala Ser

Pro Pro
140

Arg Ala

Tyr Gln

Ser Asn

Arg Thr
205
Ala Val

220

Pro Gly

15
Arg His
30

Lys Trp

Asp Asp

Thr Ala

Tyr Phe

95

Gly Thr

Gly Ser

Ser Leu

Ser Glu

Gln Lys

175

Val Gln
190

Asp Phe

Tyr Tyr

Phe Gly Gly Gly Thr Lys

235
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Glu

Tyr

Met

Phe

Tyr

80

Cys

Ser
160

Pro

Thr

Thr

Cys

Leu

240
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Glu Ile Lys Thr

Thr Ile Ala Ser

260

Ala Ala Gly Gly
275

I[le Tyr Ile Trp

290

Ser Leu Val Ile
305

Tyr Ile Phe Lys

Glu Asp Gly Cys
340
Glu Leu Arg Val

355

Gln Gly Gln Asn
370

Glu Tyr Asp Val

385

Gly Lys Pro Arg

Gln Lys Asp Lys

420

Glu Arg Arg Arg
435
Thr Ala Thr Lys
450
Pro Arg
465
<210> 170

<211> 466

Thr Thr Pro
245

Gln Pro Leu

Ala Val His

Ala Pro Leu

295

Thr Leu Tyr
310

GIn Pro Phe

325

Ser Cys Arg

Lys Phe Ser

Gln Leu Tyr
375
Leu Asp Lys
390
Arg Lys Asn
405

Met Ala Glu

Gly Lys Gly

Asp Thr Tyr

455

Ala Pro Arg Pro
250
Ser Leu Arg Pro
265
Thr Arg Gly Leu
280

Ala Gly Thr Cys

Cys Lys Arg Gly
315
Met Arg Pro Val
330
Phe Pro Glu Glu
345
Arg Ser Ala Asp

360

Asn Glu Leu Asn

Arg Arg Gly Arg

395

Pro Gln Glu Gly
410

Ala Tyr Ser Glu

425

Pro

Glu

Asp

Gly

300

Arg

Gln

Glu

Ala

Thr Pro

Ala Cys

270
Phe Ala
285

Val Leu

Lys Lys

Thr Thr

Glu Gly
350
Pro Ala

365

Ala Pro
255

Arg Pro

Cys Asp

Leu Leu

Leu Leu

320
Gln Glu
335

Gly Cys

Tyr Lys

Leu Gly Arg Arg Glu

380

Asp

Leu

Ile

Pro Glu

Tyr Asn

Gly Met
430

Met Gly

400
Glu Leu
415

Lys Gly

His Asp Gly Leu Tyr Gln Gly Leu Ser

440

445

Asp Ala Leu His Met Gln Ala Leu Pro

460
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<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 170
Gln Ile GIn
1

Thr Val Lys

Ser Met Asn
35
Gly Arg Ile
50
Lys Gly Arg

65

Leu Val Ile

Ser Asn Asp

Leu Thr Val

115

Gly Gly Gly
130

Leu

20

Trp

Asn

Phe

Asn

Tyr

100

Ser

Ser

Val Gln Ser

Ser Cys Lys

Val Lys Gln

Thr Glu Thr
55
Ala Phe Ser

70

Asn Leu Lys
85

Leu Tyr Ser

Ser Gly Gly

Asp Ile Val

135

Met Ser Leu Gly Lys Arg Ala

145

Val Thr Ile

Gly Gln Pro

Gly Val Pro

Leu

Pro
180

Ala

150
Gly Ser His
165

Thr Leu Leu

Arg Phe Ser

Gly Pro Glu Leu Lys Lys Pro Gly Glu

10

Ala Ser Gly Tyr
25

Ala Pro Gly Lys

40

Gly Glu Pro Leu

Leu Glu Thr Ser

75

Asn Glu Asp Thr
90
Cys Asp Tyr Trp
105
Gly Gly Ser Gly
120

Leu Thr Gln Ser

Thr Ile Ser Cys
155
Leu Ile Tyr Trp
170
Ile GIn Leu Ala
185

Gly Ser Gly Ser

Thr Phe Thr
30
Gly Leu Lys
45
Tyr Ala Asp
60

Ala Ser Thr

Ala Thr Phe

Gly Gln Gly

110

Gly Gly Gly
125

Pro Pro Ser

140

Arg Ala Ser

Tyr Gln Gln

Ser Asn Val

190

Arg Thr Asp
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15

His Tyr

Trp Met

Asp Phe

Ala Tyr

80

Phe Cys
95

Thr Thr

Ser Gly

Leu Ala

Glu Ser

160
Lys Pro
175

Gln Thr

Phe Thr
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195

Leu Thr Ile
210

Leu Gln Ser

225

Glu Ile Lys

Thr Ile Ala

Ile Tyr Ile
290

Ser Leu Val

305

Tyr Ile Phe

Glu Asp Gly

Glu Tyr Asp

Gly Lys Pro

GIn Lys Asp

200 205

Asp Pro Val Glu Glu Asp Asp Val Ala Val Tyr Tyr Cys

Arg

Thr

Ser

260

Trp

Lys

Cys

340

Val

Asn

Val

Arg

Lys

420

Thr

Thr

245

Thr

325

Ser

Lys

Leu

Arg
405

Met

215 220
Ile Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu
230 235 240
Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro
250 255
Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro

265 270

Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp
280 285
Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
295 300
Leu Tyr Cys Lys Arg Gly Arg Lys Lys Leu Leu
310 315 320
Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu

330 335

Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys
345 350
Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Lys
360 365
Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu
375 380
Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly

390 395 400

Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu
410 415
Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly

425 430

Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr GIn Gly Leu Ser

435

440 445

- 438 -

S=50l 10-2707505



Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro

450 455

Pro Arg

465

<210> 171

<211> 482

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 171
Asp Ile Val Leu Thr Gln Ser
1 5
Lys Arg Ala Thr Ile Ser Cys
20
Gly Ser His Leu Ile His Trp

35

Thr Leu Leu Ile Gln Leu Ala
50 55
Arg Phe Ser Gly Ser Gly Ser
65 70
Pro Val Glu Glu Asp Asp Val
85
Thr Ile Pro Arg Thr Phe Gly

100

Ser Thr Ser Gly Ser Gly Lys
115

Gly Gln Ile Gln Leu Val Gln

130 135

Glu Thr Val Lys Ile Ser Cys

145 150

460

Pro Pro Ser Leu Ala Met Ser Leu

10 15

Arg Ala Ser Glu Ser Val Thr Ile
25 30

Tyr Gln Gln Lys Pro Gly Gln Pro

40 45

Ser Asn Val Gln Thr Gly Val Pro
60
Arg Thr Asp Phe Thr Leu Thr Ile
75
Ala Val Tyr Tyr Cys Leu Gln Ser
90 95
Gly Gly Thr Lys Leu Glu Ile Lys

105 110

Pro Gly Ser Gly Glu Gly Ser Thr

120 125

Ser Gly Pro Glu Leu Lys Lys Pro
140

Lys Ala Ser Gly Tyr Thr Phe Thr

155
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Gly

Leu

Pro

Ala

Asp

80

Arg

Lys

Gly

Asp

160
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Tyr

Met

Phe

Tyr

Cys

225

Ser

Thr

Ser

Trp

305

Leu

Arg

Arg

Gln
385

Glu

Ser

Gly

Arg

Leu

210

Val

Thr

Thr

His

Lys

Ser
370

Gly

Tyr

Ile Asn

Trp Ile
180
Gly Arg

195

Leu Asp

Thr Val

Thr Pro

260

Pro Leu

275

Val His

Pro Leu

Leu Tyr

Ser Asp

340

His Tyr

355

Arg Val

GIn Asn

Asp Val

Trp

165

Asn

Phe

Asn

Tyr

Ser

245

Ser

Thr

Cys
325

Tyr

Lys

Gln

Leu

Val Lys

Thr Glu

Ala Phe

Asn Leu

215

Ser Tyr

230

Ser Phe

Pro Arg

Leu Arg

Arg Gly

295

Gly Thr
310

Asn His

Met Asn

Pro Tyr

Phe Ser

375
Leu Tyr
390

Asp Lys

Arg Ala Pro Gly Lys Gly Leu

Thr

Ser

200

Lys

Val

Pro

Pro

280

Leu

Cys

Arg

Met

360

Arg

170

Arg Glu

185

Leu Glu

Tyr Glu

Met Asp

Asp Phe

Gly Val

Asn Arg

330
Thr Pro
345

Pro Pro

Ser Ala

Pro

Thr

Asp

Tyr

235

Phe

Pro

Cys

Leu

315

Ser

Arg

Arg

Asp

Asn Glu Leu Asn

395

Arg Arg Gly Arg

Ala Tyr Ala
190

Ser Ala Ser

Thr Ala Thr
220

Trp Gly Gln

Leu Pro Ala

Ala Pro Thr

270

Arg Pro Ala
285

Cys Asp Ile

300

Leu Leu Ser

Lys Arg Ser

Arg Pro Gly

Asp Phe Ala

365

Ala Pro Ala
380

Leu Gly Arg

Asp Pro Glu
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Lys

175

Tyr

Thr

Tyr

Lys

255

Tyr

Leu

Arg

335

Pro

Tyr

Arg

Met

Trp

Asp

Phe

Thr

240

Pro

Val
320

Leu

Thr

Tyr

Glu
400

Gly
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405 410 415
Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu

420 425 430

Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly
435 440 445
Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser
450 455 460
Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro
465 470 475 480

Pro Arg

<210> 172

<211> 440

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 172
GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr
20 25 30
Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Tyr Phe Ala Ser Gly Asn Ser Glu Tyr Asn GIn Lys Phe

50 55 60

Thr Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Asn Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Ser Leu Tyr Asp Tyr Asp Trp Tyr Phe Asp Val Trp Gly Gln Gly
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Thr

Ser

Leu

145

Arg

Asp

Tyr

225

Thr

Phe

Cys

Val

305

Asp

100
Met Val Thr

115

Ser Val Thr

Ser Leu Val

Lys Pro Gly

Phe Ser Gly
195

Phe Thr Leu

210

Tyr Cys Ser

Lys Leu Glu

Pro Pro Gly
260
Gly Val Leu
275
Arg Lys Lys
290

GIn Thr Thr

Glu Glu Gly

Val

Pro

His

165

Val

Lys

245

Tyr

Leu

Leu

Gly

325

Ser

Ser

150

Ser

Ser

Pro

Ser
230

Lys

Leu

Leu

310

Cys

Ser

Asp

135

Asn

Pro

Asp

Ser

215

Ser

Ser

Tyr

295

Glu

Glu

105

Gly Gly Gly Gly Ser

120

Ile Val

Pro Ala

Gly Asn

Gln Leu

185

Arg Phe
200

Arg Val

Ile Tyr

Leu Ala

Tyr Ile

265
Leu Val
280

Ile Phe

Asp Gly

Leu Arg

Met

Ser

Thr
170

Leu

Ser

Pro

Val

250

Trp

Lys

Cys

330

Thr Gln

140
Ile Ser
155

Tyr Leu

Ile Tyr

220
Trp Thr
235

Ser Thr

Ala Pro

Thr Leu

Gln Pro

300

Ser Cys

315

Lys Phe

110

125

Thr Pro

Cys Lys

His Trp

Lys Val

190

Gly Ser
205

Asp Val

Phe Gly

Ile Ser

Leu Ala

270
Tyr Cys
285

Phe Met

Arg Phe

Ser Arg

Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn

340

345

350
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Gly

Leu

Ser

Tyr

175

Ser

Ser

255

Lys

Arg

Pro

Ser
335

Glu

Gly

Ser

Ser

160

Leu

Asn

Thr

240

Phe

Thr

Arg

Pro

Leu
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Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly
355 360 365
Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu

370 375 380

Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser
385 390 395 400
Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly
405 410 415
Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu
420 425 430
His Met Gln Ala Leu Pro Pro Arg
435 440
<210> 173
<211> 469
<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 173
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr
20 25 30
Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Tyr Phe Ala Ser Gly Asn Ser Glu Tyr Asn Gln Lys Phe

50 55 60
Thr Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Asn Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys

85 90 95
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Thr

Ser

Leu

145

Arg

Asp

Tyr

225

Thr

Pro

Cys

Leu

305

Lys

Thr

Ser

Met

130

Ser

Ser

Lys

Phe

Phe

210

Tyr

Lys

Arg

Cys

290

Leu

Val

Val

Leu

Pro

Ser

195

Thr

Cys

Leu

Pro

Pro
275

Asp

Tyr
100

Thr

Thr

Val

Leu

Ser

Thr
260

Leu Leu Ser

Leu Leu Tyr

Asp

Val

Pro

His

165

Val

Lys

Tyr

Leu

Ile

325

Tyr

Ser

Ser

150

Ser

Ser

Pro

Ser
230

Lys

Val

310

Phe

Asp

Ser

Asp

135

Asn

Pro

Asp

Ser

215

Ser

Thr

Ser

Trp

295

Lys

GIn Glu Glu Asp Gly Cys

Trp Tyr Phe Asp Val Trp Gly Gln Gly

105

110

Gly Gly Gly Gly Ser Gly Gly Gly Gly

120

Ile Val

Pro Ala

Gly Asn

Gln Leu

185
Arg Phe
200

Arg Val

Ile Tyr

Thr Thr

GIn Pro

265
Ala Val
280

Ala Pro

Thr Leu

Gln Pro

Ser Cys

Met

Ser

Thr

170

Leu

Ser

Pro

Pro

250

Leu

His

Leu

Tyr

Phe
330

Arg

Thr

155

Tyr

Trp

235

Ser

Thr

Cys

315

Met

Phe

125
GIn Thr Pro Leu Ser
140
Ser Cys Lys Ser Ser
160
Leu His Trp Tyr Leu
175

Tyr Lys Val Ser Asn

190
Ser Gly Ser Gly Thr
205
Glu Asp Val Gly Ile
220
Thr Phe Gly Gln Gly
240

Pro Arg Pro Pro Thr

255
Leu Arg Pro Glu Ala
270
Arg Gly Leu Asp Phe
285
Gly Thr Cys Gly Val
300

Lys Arg Gly Arg Lys

320
Arg Pro Val GIn Thr
335

Pro Glu Glu Glu Glu
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340 345 350
Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro
355 360 365

Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly

370 375 380
Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro
385 390 395 400
Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr
405 410 415
Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly
420 425 430

Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln

435 440 445
Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln
450 455 460
Ala Leu Pro Pro Arg
465
<210> 174
<211> 655
<212> PRT
<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 174
Gln Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr

20 25 30
Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Tyr Phe Ala Ser Gly Asn Ser Glu Tyr Asn GIn Lys Phe
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Thr
65

Met

Thr

Ser

Leu

145

Arg

Asp

Tyr

225

Thr

Cys

Phe

Val

50

Gly Arg Val

Glu Leu Ser

Ser Leu Tyr
100
Met Val Thr

115

130

Ser Val Thr

Ser Leu Val

Lys Pro Gly

Phe Ser Gly
195

Phe Thr Leu

210

Tyr Cys Ser

Lys Leu Glu

Pro Pro Cys
260

Pro Pro Lys

275
Thr Cys Val
290

Thr

Ser

85

Asp

Val

Pro

His

165

Val

Lys

245

Pro

Pro

Val

Met
70

Leu

Tyr

Ser

Ser

150

Ser

Ser

Pro

Ser
230

Lys

Lys

Val

55

Thr

Thr

Asp

Ser

Asp

135

Asn

Pro

Asp

Ser

215

Ser

Pro

Asp

Asp

295

Arg Asp

Ser Glu

Trp Tyr

Ile Val

Pro Ala

GIn Leu

185
Arg Phe
200

Arg Val

Ile Tyr

Pro Lys

Pro Val

265

Thr Leu

280

Val Ser

Thr

Asp

90

Phe

Met

Ser

Thr
170

Leu

Ser

Pro

Ser

250

Met

His

Ser
75

Thr

Asp

Thr

155

Tyr

Trp

235

Pro

Gly

Ile

Glu

60

Ile Asn Thr

Ala Val Tyr

Val Trp Gly

Gln Thr Pro
140

Ser Cys Lys

Leu His Trp

Tyr Lys Val

190

205

Glu Asp Val

220

Thr Phe Gly

Asp Lys Thr

Pro Ser Val
270

Ala Arg Thr

285
Asp Pro Glu

300
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Phe

95

Leu

Ser

Tyr
175

Ser

His
255

Phe

Pro

Val

Tyr
80

Cys

Ser

Ser

160

Leu

Asn

Thr

240

Thr

Leu

Lys
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Phe
305

Pro

Thr

Val

Arg

385

Pro

Ser

His

465

Trp

Lys

Cys

Val

Asn Trp

Arg Glu

Val Leu

Ser Asn

355
Lys Gly
370

Asp Glu

Phe Tyr

Glu Asn

Phe Phe

435

Tyr Thr

Ala Pro

Thr Leu

Gln Pro

515

Ser Cys

530

Lys Phe

Tyr

His

340

Lys

Leu

Pro

Asn
420

Leu

Val

Leu

Tyr

500

Phe

Arg

Val

Pro

Thr

Ser

405

Tyr

Tyr

Phe

Lys

485

Cys

Met

Phe

Asp Gly Val

310

Tyr

Asp

Leu

Arg

Lys

390

Asp

Lys

Ser

Ser

Ser

470

Lys

Arg

Pro

Asn

Trp

Pro

375

Asn

Thr

Lys

Cys

455

Leu

Thr

Arg

Pro

Glu

535

Ser Arg Ser Ala

Ser

Leu

360

Pro

Thr

Leu

440

Ser

Ser

Cys

Gly

Val

520

Glu

Asp

Glu

Thr

Asn

345

Pro

Val

Val

Pro

425

Thr

Val

Leu

Arg

505

Glu

Ala

Val

Tyr

330

Val

Ser

410

Pro

Val

Met

Ser

Val

490

Lys

Thr

Glu

Pro

His Asn Ala Lys Thr

315

Arg Val

Lys Glu

Glu Lys

Tyr Thr

380
Leu Thr
395

Trp Glu

Val Leu

Asp Lys

His Glu

460

Pro Gly

475

Leu Leu

Lys Leu

Val

Tyr

Thr

365

Leu

Cys

Ser

Asp

Ser

445

Lys

Leu

Leu

Ser Val
335

Lys Cys

350

Ile Ser

Pro Pro

Leu Val

Asn Gly

415
Ser Asp
430

Arg Trp

Leu His

Ile Tyr

Ser Leu
495
Tyr Ile

510

Lys
320

Leu

Lys

Lys

Ser

Lys

400

Asn

480

Val

Phe

Thr Gln Glu Glu Asp Gly

525

Gly Gly Cys Glu Leu Arg

540

Ala Tyr Gln Gln Gly Gln
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545 550 555 560
Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp
565 570 575
Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro
580 585 590

Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp

595 600 605
Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg
610 615 620
Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr
625 630 635 640
Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
645 650 655
<210> 175
<211> 440
<212> PRT

<213> Artificial Sequence

<220>

<223> anti-BCMA CAR

<400> 175
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr
20 25 30
Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Tyr Phe Ala Ser Gly Asn Ser Glu Tyr Asn GIn Lys Phe

50 55 60
Thr Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
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Thr

Ser

Leu

145

Arg

Asp

Tyr

225

Thr

Phe

Cys

Val

305

Ser

Met

130

Ser

Ser

Lys

Phe

Phe

210

Tyr

Lys

Pro

Arg
290

Gln

Leu

Val

115

Val

Leu

Pro

Ser

195

Thr

Cys

Leu

Pro

Val
275

Lys

Thr

Tyr
100

Thr

Thr

Val

Leu

260

Leu

Lys

Thr

Glu Glu Glu Gly

85

Asp

Val

Pro

His

165

Val

Lys

245

Tyr

Leu

Leu

Tyr

Ser

Ser

150

Ser

Ser

Pro

Thr
230

Lys

Leu

Leu

Asp

Ser

Asp

135

Asn

Pro

Asp

Ser

215

Ser

Ser

Tyr

295

Trp Tyr

Pro Ala

Gln Leu

185
Arg Phe
200

Arg Val

His Val

Leu Ala

Tyr Ile

265
Leu Val
280

Ile Phe

Glu Glu Asp Gly

310

Gly Cys Glu Leu Arg

325

90

Phe

Gly

Met

Ser

Thr

170

Leu

Ser

Pro

Val

250

Trp

Lys

Cys

Val
330

Asp Val

Gly Ser

Thr Gln

140
Ile Ser
155

Tyr Leu

Ile Tyr

220
Trp Thr
235

Ser Thr

Ala Pro

Thr Leu

Gln Pro

300

Ser Cys

315

Lys Phe

95

Trp Gly Gln Gly

110

Gly Gly

125

Thr Pro

Cys Lys

His Trp

Lys Val

190
Gly Ser
205

Asp Val

Phe Gly

Ile Ser

Leu Ala

270
Tyr Cys
285

Phe Met

Arg Phe

Ser Arg
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Gly

Leu

Ser

Tyr

175

Ser

Ser

255

Lys

Arg

Pro

Ser

335

Gly

Ser

Ser

160

Leu

Asn

Val

240

Phe

Thr

Arg

Pro

320

Ala
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Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu
340 345 350
Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly
355 360 365

Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu

370 375 380

Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser
385 390 395 400
Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly
405 410 415
Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu
420 425 430
His Met Gln Ala Leu Pro Pro Arg

435 440

<210> 176

<211> 469

<212> PRT

<213> Artificial Sequence
<220>

<223> anti-BCMA CAR

<400> 176
GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr
20 25 30
Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Trp Ile Tyr Phe Ala Ser Gly Asn Ser Glu Tyr Asn GIn Lys Phe
50 55 60
Thr Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ser Ser Thr Ala Tyr

65 70 75 80
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Met

Thr

Ser

Leu

145

Arg

Asp

Tyr

225

Thr

Pro

Cys

Leu
305

Lys

Glu Leu

Ser Leu

Met Val

115

130

Ser Val

Ser Leu

Lys Pro

Phe Ser

195
Phe Thr
210

Tyr Cys

Lys Leu

Ala Pro

Arg Pro

275

Cys Asp

290

Leu Leu

Leu Leu

Ser

Tyr

100

Thr

Thr

Val

Leu

Thr
260

Ser

Tyr

Ser
85

Asp

Val

Pro

His

165

Val

Lys

Tyr

Leu

Ile

Leu Arg Ser

Tyr Asp Trp

Ser Ser Gly

Ser Asp Ile
135

Gly Glu Pro

150

Ser Asn Gly

Ser Pro Gln

Pro Asp Arg
200
Ile Ser Arg
215
Thr Ser His
230

Lys Thr Thr

Ala Ser Gln

Ile Trp Ala

295

Val Ile Thr
310

Phe Lys Gln

Glu

Tyr

105

Val

Leu

185

Phe

Val

Val

Thr

Pro

265

Val

Pro

Leu

Pro

Asp
90

Phe

Met

Ser

Thr

170

Leu

Ser

Pro

Pro

250

Leu

His

Leu

Tyr

Phe

Thr

Asp

Thr

155

Tyr

Trp

235

Ser

Thr

Cys
315

Met

Ala Val Tyr

Val Trp Gly

110

Ser Gly Gly
125

GIn Thr Pro

140

Ser Cys Lys

Leu His Trp

Tyr Lys Val
190
Ser Gly Ser
205
Glu Asp Val
220

Thr Phe Gly

Pro Arg Pro

Leu Arg Pro
270
Arg Gly Leu
285
Gly Thr Cys
300

Lys Arg Gly

Arg Pro Val
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Phe Cys
95

GIn Gly

Gly Gly

Leu Ser

Ser Ser

160

Tyr Leu

175

Ser Asn

Gly Val

240

Pro Thr

255

Asp Phe

Gly Val

Arg Lys
320

Gln Thr
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Thr Gln Glu Glu
340
Gly Gly Cys Glu

355

Ala Tyr Gln Gln
370

Arg Arg Glu Glu

385

Glu Met Gly Gly

Asn Glu Leu Gln

420

Met Lys Gly Glu
435
Gly Leu Ser Thr
450

Ala Leu Pro Pro
465

<210> 177
<211> 655

<212> PRT

325

Asp

Leu

Tyr

Lys

405

Lys

Arg

Ala

Arg

330 335

Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu

345

350

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro

360

365

GIn Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly

375

380

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro

390

Pro Arg Arg Lys

395
Asn Pro Gln Glu Gly Leu

410 415

400

Tyr

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly

425

Arg Arg Gly Lys
440
Thr Lys Asp Thr

455

<213> Artificial Sequence

<220>

<223> ant1-BCMA

<400> 177

CAR

430

Gly His Asp Gly Leu Tyr
445
Tyr Asp Ala Leu His Met

460

Gln Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr

20

25

30

Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
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Gly Trp
50
Thr Gly

65

Met Glu

Ala Ser

Thr Met

Ser Gly

130

Leu Ser
145

Gln Ser

Gln Lys

Arg Phe

Asp Phe

210
Tyr Tyr
225

Thr Lys

Cys Pro

Phe Pro

35

Arg

Leu

Leu

Val

115

Val

Leu

Pro

Ser

195

Thr

Cys

Leu

Pro

Pro

275

Tyr

Val

Ser

Tyr
100

Thr

Thr

Val

Leu

Cys

260

Lys

Phe Ala

Thr Met

70

Ser Leu
85

Asp Tyr

Val Ser

Gly Ser

Pro Gly

150
His Ser
165

Gln Ser

Val Pro

Lys Ile

Glu Thr

230
[le Lys
245

Pro Ala

Pro Lys

40
Ser Gly Asn
55

Thr Arg Asp

Arg Ser Glu

Asp Trp Tyr

105

Ser Gly Gly
120

Asp Ile Val

135

Glu Pro Ala

Asn Gly Asn

Pro Gln Leu

185

Asp Arg Phe
200

Ser Arg Val
215

Ser His Val

Glu Pro Lys

Pro Pro Val

265

Asp Thr Leu

280

Ser

Thr

Asp
90

Phe

Met

Ser

Thr

170

Leu

Ser

Pro

Ser

250

Met

Ser

75

Thr

Asp

Thr

155

Tyr

Trp
235

Pro

Gly

Ile

Tyr
60

Ser

Val

Ser

140

Ser

Leu

Tyr

Ser

220

Thr

Asp

Pro

Ala

45

Asn Gln Lys

Ser Thr Ala

Val Tyr Phe
95

Trp Gly Gln

125

Thr Pro Leu

Cys Lys Ser

His Trp Tyr

175

Lys Val Ser
190

Gly Ser Gly

205

Asp Val

Phe Gly Gln

Lys Thr His
255
Ser Val Phe

270

Arg Thr Pro

285
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Phe

Tyr

80

Cys

Ser

Ser
160

Leu

Asn

Val

240

Thr

Leu

Glu
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Val

Phe

305

Pro

Thr

Val

Arg

385

Pro

Ser

His
465

Trp

Lys

Cys

Thr
290

Asn

Arg

Val

Ser

Lys
370

Asp

Phe

Phe

450

Tyr

Thr

Gln

Ser

Cys

Trp

Leu

Tyr

Asn

Phe

435

Asn

Thr

Pro

Leu

Pro

515

Cys

Val

Tyr

His
340

Lys

Leu

Pro

Asn

420

Leu

Val

Leu

Tyr

500

Phe

Arg

Val

Val

Pro

Thr

Ser

405

Tyr

Tyr

Phe

Lys

485

Cys

Met

Phe

Val Asp Val

295
Asp Gly Val
310

Tyr Asn Ser

Asp Trp Leu

Leu Pro Ala

360

Arg Glu Pro
375

Lys Asn Gln

390

Asp Ile Ala

Lys Thr Thr

Ser Lys Leu
440
Ser Cys Ser

455

Ser Leu Ser
470

Gly Thr Cys

Lys Arg Gly

Arg Pro Val

520

Ser His

Thr Tyr

330

Asn Gly
345

Pro Ile

Val Ser

Val Glu

410
Pro Pro
425

Thr Val

Val Met

Leu Ser

490
Arg Lys
505

Gln Thr

Glu Asp Pro Glu Val

His
315

Arg

Lys

Tyr

Leu

395

Trp

Val

Asp

His

Pro

475

Leu

Lys

Thr

Pro Glu Glu Glu Glu Gly

300

Asn Ala

Val Val

Glu Tyr

Lys Thr

365

Thr Leu

380

Thr Cys

Glu Ser

Leu Asp

Lys Ser

445

460

Gly Lys

Leu Leu

Leu Leu

Lys Thr

Ser Val

335

Lys Cys
350

Ile Ser

Pro Pro

Leu Val

Asn Gly

415
Ser Asp
430

Arg Trp

Leu His

[le Tyr

Ser Leu
495
Tyr Ile

510

Lys

Lys

320

Leu

Lys

Lys

Ser

Lys

400

Asn

480

Val

Phe

Gln Glu Glu Asp Gly

525

Gly Cys Glu Leu Arg
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530
Val Lys Phe Ser Arg
545
Asn Gln Leu Tyr Asn
565
Val Leu Asp Lys Arg

580

Arg Arg Lys Asn Pro
595
Lys Met Ala Glu Ala
610
Arg Gly Lys Gly His
625
Lys Asp Thr Tyr Asp

645

<210> 178
<211> 28

<212> PRT

535
Ser Ala Asp Ala Pro
550
Glu Leu Asn Leu Gly
570
Arg Gly Arg Asp Pro

585

Gln Glu Gly Leu Tyr
600
Tyr Ser Glu Ile Gly
615
Asp Gly Leu Tyr Gln
630
Ala Leu His Met Gln

650

<213> Artificial Sequence

<220>

<223> (CD8a TM

<400> 178

540
Ala Tyr Gln Gln Gly Gln
555 560
Arg Arg Glu Glu Tyr Asp
575
Glu Met Gly Gly Lys Pro

590

Asn Glu Leu Gln Lys Asp
605
Met Lys Gly Glu Arg Arg
620
Gly Leu Ser Thr Ala Thr
635 640
Ala Leu Pro Pro Arg

655

Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu

1 5

10

15

Ser Leu Val Ile Thr Leu Tyr Cys Asn His Arg Asn

20
<210> 179
<211> 21

<212> PRT

25

<213> Artificial Sequence

<220>

<223> (CD8a TM

<400> 179
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Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu

1 5 10

Ser Leu Val Ile Thr
20

<210> 180
<211> 4
<212> PRT
<213> Artificial Sequence
<220>
<223> linking peptide
<400> 180
Arg Ala Ala Ala

1
<210> 181
<211> 118
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA

<400> 181

15

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly

1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20 25

Tyr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys

35 40

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr

50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala

65 70

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

85 90

15

Thr Phe Ser Asp Tyr

30

Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

Lys Asn Ser Leu Tyr

80

Ala Val Tyr Tyr Cys

95
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Ala Lys Val Asp Gly Asp Tyr Thr Glu Asp
100 105
Leu Val Thr Val Ser Ser
115
<210> 182
<211> 110
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 182
GIn Ser Ala Leu Thr Gln Pro Ala Ser Val
1 5 10
Ser Ile Thr Ile Ser Cys Thr Gly Ser Ser

20 25

Asn Leu Val Ser Trp Tyr Gln Gln Pro Pro
35 40
Ile Ile Tyr Asp Val Asn Lys Arg Pro Ser
50 95
Ser Gly Ser Lys Ser Gly Asn Thr Ala Thr
65 70
GIn Gly Asp Asp Glu Ala Asp Tyr Tyr Cys

85 90

Arg Ser Tyr Val Phe Gly Thr Gly Thr Lys
100 105

<210> 183

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 183

oin
]
Jm
el

Tyr Trp Gly Gln Gly Thr

110

Ser Gly Ser Pro Gly Gln
15
Ser Asp Val Gly Lys Tyr

30

Gly Lys Ala Pro Lys Leu
45
Gly Val Ser Asn Arg Phe
60
Leu Thr Ile Ser Gly Leu
75 80
Ser Ser Tyr Gly Gly Ser

95

Val Thr Val Leu
110

Glu Val GIn Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
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1 5 10 15
Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Gly Asp Tyr
20 25 30

Ala Met Ser Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Gly Phe Ile Arg Ser Lys Ala Tyr Gly Gly Thr Thr Glu Tyr Ala Ala
50 55 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ile
65 70 75 80
Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Ala Ala Trp Ser Ala Pro Thr Asp Tyr Trp Gly Gln Gly Thr

100 105 110
Leu Val Thr Val Ser Ser
115
<210> 184
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable light (VL) Anti-BCMA
<400> 184
Asp Ile Gln Met Thr Gln Ser Pro Ala Phe Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Val Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Asn Ala Pro Arg Leu Leu Ile

35 40 45
Tyr Ser Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Arg Gly
50 55 60
Thr Gly Tyr Gly Thr Glu Phe Ser Leu Thr Ile Asp Ser Leu Gln Pro

65 70 75 80
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Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser
85 90
Thr Phe Gly Pro Gly Thr Arg Leu Asp Ile Lys

100 105

<210> 185

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable heavy (VH) Anti-BCMA

<400> 185

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20 25
Tyr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys

35 40

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr

50 55

Tyr Thr Ser Arg Gln

95

Val Lys Pro Gly Gly
15
Thr Phe Ser Asp Tyr
30
Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val
60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65 70 75
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr

85 90

80
Ala Val Tyr Tyr Cys

95

Ala Lys Val Asp Gly Pro Pro Ser Phe Asp Ile Trp Gly Gln Gly Thr

100 105

Met Val Thr Val Ser Ser
115

<210> 186

<211> 108

<212> PRT

<213> Artificial Sequence

<220>

110
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<223> Variable light (VL) Anti-BCMA
<400> 186
Ser Tyr Val Leu Thr Gln Pro Pro Ser
1 5
Thr Ala Arg Ile Thr Cys Gly Ala Asn
20 25

His Trp Tyr Gln Gln Lys Pro Gly Gln

=2

35 40

Asp Asp Asp Asp Arg Pro Ser Gly Ile
50 55

Asn Ser Gly Asn Thr Ala Thr Leu Thr

65 70

Asp Glu Ala Asp Tyr Phe Cys His Leu

85

Tyr Val Phe Gly Thr Gly Thr Lys Leu

100 105

<210> 187
<

211> 122
<212> PRT
<213> Artificial Sequence
<220>
<223> Variable heavy (VH) Anti-BCMA
<400> 187
Glu Val GIn Leu Val Gln Ser Gly Ala
1 5
Ser Val Lys Val Ser Cys Lys Ala Ser
20 25
Ala Ile Ser Trp Val Arg Gln Ala Pro
35 40

Gly Arg Ile Ile Pro Ile Leu Gly Ile

50 55

Gln Gly Arg Val Thr Met Thr Glu Asp

Val Ser Val Ala Pro Gly Gln

15

Asn Ile Gly Ser Lys Ser Val

30

Ala Pro Met Leu Val Val Tyr

45

Pro Glu Arg Phe Ser Gly Ser

60

Ile Ser Gly Val Glu Ala Gly

80

Trp Asp Arg Ser Arg Asp His

95

Thr Val Leu

Glu Val Lys Lys Pro Gly Ser

15

Gly Gly Thr Phe Ser Ser Tyr

30

Gly Gln Gly Leu Glu Trp Met

45

Ala Asn Tyr Ala GIn Lys Phe

60

Thr Ser Thr Asp Thr Ala Tyr
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65 70
Met Glu Leu Ser Ser Leu Arg Ser Glu
85
Ala Arg Ser Gly Tyr Ser Lys Ser Ile
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser

115 120

<210> 188

<211> 111

<212> PRT

<213> Artificial Sequence

<220>

<223> Variable light (VL) Anti-BCMA

<400> 188

Leu Pro Val Leu Thr Gln Pro Pro Ser
1 5

Arg Val Thr Val Ser Cys Ser Gly Ser

20 25
Val Val Phe Trp Tyr Gln Gln Leu Pro

35 40

Ile Tyr Arg Asn Asn Gln Arg Pro Ser
50 95
Val Ser Lys Ser Gly Thr Ser Ala Ser
65 70
Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85
Ser Gly Tyr Val Phe Gly Thr Gly Thr

100 105

<210> 189
<211> 17
<212> PRT

<213> Artificial Sequence

75 80
Asp Thr Ala Val Tyr Tyr Cys
90 95
Val Ser Tyr Met Asp Tyr Trp
110

Ser

Thr Ser Gly Thr Pro Gly Gln

10 15

Ser Ser Asn Ile Gly Ser Asn
30

Gly Thr Ala Pro Lys Leu Val

45

Gly Val Pro Asp Arg Phe Ser
60
Leu Ala Ile Ser Gly Leu Arg
75 80
Ala Ala Trp Asp Asp Ser Leu
90 95
Lys Val Thr Val Leu Gly

110
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<220>

<223> Linker

<400> 189

Ala Ser Gly Gly Gly Gly Ser Gly Gly Arg Ala Ser Gly Gly Gly Gly
1 5 10 15

Ser

- 462 -



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1a
	도면1b
	도면1c
	도면2a
	도면2b
	도면2c
	도면3a
	도면3b
	도면3c
	도면3d
	도면3e
	도면3f
	도면3g
	도면3h
	도면4a
	도면4b
	도면5a
	도면5b
	도면5c
	도면6a
	도면6b
	도면6c
	도면7a
	도면7b
	도면8a
	도면8b
	도면8c
	도면8d
	도면8e
	도면8f
	도면8g
	도면8h
	도면9a
	도면9b
	도면9c
	도면9d
	도면9e
	도면9f
	도면9g
	도면9h
	도면9i
	도면9j
	도면10a
	도면10b
	도면10c
	도면10d
	도면10e
	도면10f
	도면10g
	도면10h
	도면11
	도면12a
	도면12b
	도면12c
	도면12d
	도면13a
	도면13b
	도면13c
	도면13d
	도면13e
	도면13f
	도면13g
	도면14
	도면15a
	도면15b
	도면16
	도면17a
	도면17b
	도면18a
	도면18b
	도면19a
	도면19b
	도면19c
	도면20a
	도면20b
	도면20c
	도면20d
	도면20e
	도면20f
	도면20g
	도면20h
	도면20i
	도면21a
	도면21b
	도면21c
	도면21d
	도면21e
	도면21f
	도면21g
	도면21h
	도면21i
	도면21j
	도면22a
	도면22b
	도면23a
	도면23b
	도면24a
	도면24b
	도면24c
	도면24d
	도면24e
	도면25a
	도면25b
	도면25c
	도면26a
	도면26b
	도면27a
	도면27b
	도면27c
	도면27d
	도면28a
	도면28b
	도면29
	도면30
	도면31
	도면32a
	도면32b
	도면33
	도면34a
	도면34b
	도면35a
	도면35b
	도면36a
	도면36b
	도면37a
	도면37b
	도면38
	도면39a
	도면39b
	도면40a
	도면40b

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 19
 기 술 분 야 19
 배 경 기 술 19
 발명의 내용 20
 도면의 간단한 설명 38
 발명을 실시하기 위한 구체적인 내용 44
도면 146
 도면1a 162
 도면1b 163
 도면1c 163
 도면2a 164
 도면2b 164
 도면2c 165
 도면3a 165
 도면3b 166
 도면3c 166
 도면3d 167
 도면3e 168
 도면3f 169
 도면3g 170
 도면3h 171
 도면4a 172
 도면4b 173
 도면5a 174
 도면5b 175
 도면5c 176
 도면6a 177
 도면6b 177
 도면6c 178
 도면7a 179
 도면7b 180
 도면8a 181
 도면8b 181
 도면8c 182
 도면8d 182
 도면8e 183
 도면8f 183
 도면8g 184
 도면8h 184
 도면9a 185
 도면9b 185
 도면9c 186
 도면9d 187
 도면9e 188
 도면9f 189
 도면9g 190
 도면9h 191
 도면9i 192
 도면9j 193
 도면10a 194
 도면10b 195
 도면10c 196
 도면10d 197
 도면10e 198
 도면10f 199
 도면10g 200
 도면10h 201
 도면11 201
 도면12a 202
 도면12b 202
 도면12c 203
 도면12d 203
 도면13a 204
 도면13b 204
 도면13c 205
 도면13d 205
 도면13e 206
 도면13f 206
 도면13g 207
 도면14 207
 도면15a 208
 도면15b 209
 도면16 210
 도면17a 211
 도면17b 212
 도면18a 213
 도면18b 214
 도면19a 215
 도면19b 215
 도면19c 216
 도면20a 217
 도면20b 218
 도면20c 219
 도면20d 220
 도면20e 221
 도면20f 222
 도면20g 223
 도면20h 224
 도면20i 225
 도면21a 226
 도면21b 226
 도면21c 227
 도면21d 227
 도면21e 228
 도면21f 228
 도면21g 229
 도면21h 229
 도면21i 230
 도면21j 230
 도면22a 231
 도면22b 232
 도면23a 233
 도면23b 233
 도면24a 234
 도면24b 234
 도면24c 235
 도면24d 236
 도면24e 237
 도면25a 238
 도면25b 239
 도면25c 240
 도면26a 241
 도면26b 242
 도면27a 243
 도면27b 244
 도면27c 245
 도면27d 246
 도면28a 247
 도면28b 248
 도면29 248
 도면30 249
 도면31 250
 도면32a 251
 도면32b 252
 도면33 253
 도면34a 254
 도면34b 255
 도면35a 256
 도면35b 257
 도면36a 258
 도면36b 259
 도면37a 260
 도면37b 260
 도면38 261
 도면39a 262
 도면39b 263
 도면40a 264
 도면40b 265
서 열 목 록 265
