1127

AR,

&
N
‘\\\\\\\\\\\\\\\\\\\\\‘\\\

CD3 CD3¢

* oot CD3(
FIG. 1



2127

A1)

IXCUr

NCIFHL

¢¥d

¢ Old

o)

190

9xL9r

10841l

}

2

d

X¢S

Z
7
7




3/27

€ Old

OIS ANTNTATISATAYATLYNOTTLAATLLYSTAD00ASHS LD 00V IDMY 117 S IRANNACISR
OC T094L

ATOLAAAPIAOIMAANESTOAIOAODIAHNTIANOMA LYSAYTIS STOAYSANTTd 0N '] I ENEC AL
ATOLAINTIA0 IMAANTSTOAIOAODLAHNIINOMI T¥SAYTHS STOAYSANTY O T d ENNENNNROICtS AP

OdALSADSHATMONAMMS TAAHAIINAD LY TOATIYMOLHS THVASd A AVAHE A d A /AN T ( RNEAOIc e
0dALSADSHATIONAMMS TAAHQdBAD LY TOATLIVNOLHS THYHSd AAATAE dd AR T NEROICE AP



4/27

V-0dV:<y-0dY>

S0 0L €0  Z0b O

I il
201
0}
401

6G') peof S04

$[120 AT SOTZ08YL 1600 INOT€ 10

V-0dY:<y-0dV>

mov. qov_ mor; Nor @_.

T0¢ Sl
201
c0)
401

767 ary 50

{193 AT} 08 L £d0-€00

¢ogdl

0L 10}

¥ OId

¥-0dV:<v-0d¥>

0L 0

01

0 g
201
00
0

718 19190

§[190 AT "S9F | OB 7600 INO-740

¥-0dV:<y-0dy>
0 0L 60b 201 0
s T,

gty

8¢

{139 SAIT™S3y, 084 L €00-¢00
1084l

V-0dY:<Y-0dv>
moﬁ. vor. mor_ Nor @P

9K 6
201
c0l
501

640 2v0f O

§[199 AT S LN 600 IAOT- 110
V-OdY:<¥-0dV>
mov_ v@v_ mov; N@r w.

70 e
201
 c0)
)

760 ez} SOV

S0 9T “SOTLN 05 £00-)00

IN

odv-¥edd

odv-¥€d0

all4-1-IAOP

0G¥-€d0



o127

JLl4-L-IAOTP

0L 40L 50 20L 10} 00}

/

0

-0¢
-0
-09
-08

-001

9¢ enpisey
JLl4-L-IAOP

0L 0L €0b 20L J0L 00)

i

0
-0¢
-0

1 1
o o
o0 «©

-00)

¢Jg4dl

9POJ\| O PazIfewoN

SPOJ\ 0L PazijewoN

G "Old

Jli4-L-IAOF

0L 0L ¢0b 20b J0L 00

-0
Lz
oy
09
wom

-00)

/€ SenpIsay
oLi4-1-1AOr

0L 0L 0L 20b 10} 00}

-0

LI Ty L R B By B
(e D (o) [ew]
O 0 - N

-00L

10gdl

9pOoJ\| O] PazIjeulION

BP0\ O] PazijewioN



FSC

6/27

017-JQPBMC 34 CD8 2uL

CD8-PECY7

JOVI-1-FITC 2uL.tcs...Lymphocytes

" iR

0102 103 10d
<APC-A>APC-A

105

—

FIG. 6

/ CD4-APC \
017 JQPBYIC 34 CD8 2uL 017 JQ PBMC 34 CD8 2uL
A JOVI-1-FITC/ZUL.tcs...CDS cells A JO\‘/\I-1-FITC 2uL.tcs...CD4 cels
250K / 250K
20061 200K
150K 150K
] 3|3
100K 2 {1003
50K 50K
0102 103 104 105 0102 103 104 105
<FITC-A>FITC-A <FITC-A>FITC-A
— Be-
JOVI-1-FITC JOVI-1-FITC



T-Cell Subset

CD8 -

CD4

7127

H H

|_

| l |
20 40 60

% of Cells Staining as TRBC1

FIG. 7

80



8/27

(1ogyl) sIyy¥ne

0

W.O
=2
S
mn4l.
(92
D
2
o
o
S
=

_..._..._.._..._..-

o o o o ) o

S o © =3 &N

2

SPOIAN O] PIZI|eWION

Lo
*Hnu
E ~—
<t
|
2
o
L O
2
e
E o
F S
<2

_-.._..-—--_.-.__. 1

o) o o ) o o

() [e'a) «© ~¥ [aX]

=

3pOJN O] pazijewloN

JOVIH-FITC

TCR-PE

(zog¥l) T1v-8dH
wy
F S
LS O
SR
L=
2>
— O
¥ 7
wﬁkno
13
-2
| N N N '
[anw ) (e [ O [an] o
S 15e) © = N
SPOIN O] PaZijeWlIoON
To
o
=
L
T
Q-
[0’
o O
=
o
o
2
| R N LA W L
o o o o o o
S 53] 7e) = ~

9pOJ\ O] PAaZI[BWION

(zog¥l) Z-'eN-aH
_15
2
nmm
F o
3|_
B =
25
e -
— hl\\l\'\
L O
)
E O
T T 1 T T 17" !
o (e ] o o [am) (]
40[ (e @) «© <t ™
9POJ\ Ol pazi|euLIoN
on
=
USRS S s L
m [s’a) «©© ~t N

9POJ\ O pazi[ewIoN

FIG. 8



6 Old

9127

€00 ~v-0dV €00 ~v-0dV
g0l 70l ¢0l 201 0 g0l 70l e0l Z20L O
N (YIS (PSR ITETS I | PP SRR T TITE | P 0 N VTS HUFEET U TP TR T TTVE TR ()

—0¢

| I
o < 09

= !
—06

%8} [ 001 WTE |
Josgns -y¢d0 | jesqns -£d0 ozl

Junon



10/27

0l ©I4

onel jable] :10}08)3

L1 1§ 1:0€

9Ll4-1-InOr
501 501 0 0 g0l
" I Lol o Lot e o M beuton b O
A -0
wgr
m%v
¥'6G ( , 9y ooz
+¥-0114 v-0olLld F

:

[a

C9A —=
10101y &
1070y —@-

—0¢

—0F

—09

—08

sisA| olj0adg 9



11/27

>VH
EVRLQQSGPDLIKPGASVKMSCKASGYTFTGYVMHWVKQRP
GQGLEWIGFINPYNDDIQSNERFRGKATLTSDKSSTTAYMELSS
LTSEDSAVYYCARGAGYNFDGAYRFFDFWGQGTTLTVSS

>VL
DVVMTQSPLSLPVSLGDQASISCRSSQRLVHSNGNTYLHWYL
QKPGQSPKLLIYRVSNRFPGVPDRFSGSGSGTDFTLKISRVEAE
DLGIYFCSQSTHVPYTFGGGTKLEIKR

FIG. 11



12127

¢l old

JLI4-108uL
0l 401 ¢0) 20 10)00)
7% verp o0
0 YOE100
..Nem
0L
069 g1zb
0 |0 <0l
Jd-ejeq/eydie Yo L
.mﬁ_.:é :me 0 me-o
-00)
- (@]
L m
056+ 40 i =
00¢

OL14-108uL
50 $0 60} 201 10400}
e E—
0 1RO}
O
200 0dvS00
£ 0 0 b 0 90k
mo_‘ m / P Y TPIPIPEE YRR RN FTTTRTTE A FArTaTee | o
0 | @ o[ :
W 18] g P08
OIIE108eL -
Q0L 101 501 201 40400} 0 g
S SOl
s we s (10 fy
0l & Yy ea0 wpsad | A0 |
60l & 1062
w0 |© e~
20 0F50)
LAD-0dY - KiliceIA ¥-0S4
L L il W0ge 100 05 00 X053
10g Tom
EI001 &3 HEI00L B
76 gL o)
safaoyduwA| onry mv_oﬁ , mv_oﬁ
-H00C 100z
Y052 b0z




13/27

-

(zogul) (oguy)  €b Ol
zd4ge O ML Jenr OM ¥OL Jeynp jesyng O3 HOL 18yinp

Il sl [655 A o] [o600 1%
an ool 620 e351] v gg| 1100 61l
0 w756 0| [c3697 ool [e3r9e

81 ool |6y o ) g18| 6100 060
Vol 7] [5% %0|  [0500 w0l 200

g1l v BT of |y ces| o 610

Juejeusadng
1€6¢ 94-A49S

Jueleuladng
1€62 INVHA

LHAOP
[e10J8WILL0D)

ezobin-uy



14/27

2600
wis-09
8¢dd
abuIH
A
HA
Jayur]

~~
O
~

vl Old

muE
2600
wis-09
8¢dd
£ ¢HO
(0]
=
T
15
(=]
— \CHO
abuiy
N
HA
Jayun

14
2€00

—

wiys-09)

s

8¢d2

CD8-stalk




% Maximal Killing % Maximal Killing

% Maximal Killing

15127

Jurkat TCR KO

|
32:1

|
16:1

Effector:

|
8:1
Target ratio

Raii

|
32:1

T
16:1

|
8:1

Effector: Target ratio

Jurkat

4:1

|
32:1

|
16:1

|
8:1

Effector: Target ratio

FIG. 15

——aCD19
- lgG

-2 Hinge
—0— CD8 STK
—— NT

——aCD19
- 1gG

—A— Hinge
-1+ CD8 STK

—o— NT

- aCD19
- IgG

-2 Hinge
-0~ CD8 STK
—— NT



© o

g
—
-—

Lo 00

O <

T |||||||| T I|||l||| T IIIII]II
Lo <t o
fo) o o
- ~ -

0l14-10841

© 10O

T
N
©

Lo M~

Ol

T |||||||| T l||||||| T l||||||: T
0 <t (3]
S o S
b -

0114-1044dl

104 105

103

104 105

103
TCR-PE
NT PBMCs

TCR-PE
Anti-TRBC1 CAR

FIG. 16



17127

Ll Old DL14-1094L
601 01 €0F 204 J0LQ0)

OLI4-108YL 0 opo
- 3 O
20 S 9d¥-Sa0
O 0 0 A 1% s 0 w0 @ 0 ek
O.@N .v.m.v s ) o o TSR TET N | T TR |NTTTRIE R\ ETRRRTIT] r O
019 0 OF<0) pi0G
CO - L
L B BLA-FoauL 3
R T T g
06 iz b K ow” g1 3
0 10Fs0 s w8 o [V by
0 Wysao wpsao | a0 |
0 & 06C
3d-eeqeydie 4oL w0 | @ epltd
b #0b €0 0 €0l 0 100l
0 LAD-0dY - Aingein v-0S4
m 0 0 b 0 €0k AR AR RS R
” PEERI[TTTETIN N ] | FTTETEN AN Lusssaer Bl coasaal i D c e s o baaa gl gl a g gl
SV : -
058 + 0L g - -
H00C = E00L €3 X001 3
: 1% T o
008 saifooyduwA| s ! H0sh H0s)
” 1007 EX002
197-1 1V uslied Y067 sz




8l 'Ol

Ol =—

g0L 40l €0l

L0 ¢l

0L 0b 6h

0 ¢0}-

88
£0 i

]ia

0€9 ..

Y20 0FE

(o]

¢0l

701
601 0

18/27

0L $0L el 0 €0l
e JEok0r
F
¢0l
40
BLOOE -
0Ly
L-IAOP

10T L-
g3uoljed



19/27

61 Ol

0 €0 0L 0L €0 0 €Ok 0L #0l €0l 0 €Ol 0L ¢0b €0l 0 €0l
oke0k | [rol o0 [og 4 o0k vyl ope0l
OEg €0 aEEs vOmo €0 POE ORI 3 vomo
00} 001 001 o0l
0L | | o%vs | N AT 0L | w6 0]
of 98 of Sop of 697 of
il | o Wil ] |20 00k |20 ol §UA {

/ L-IAOF
HOR 0 0 0 gl
. L0}
0
o0l
401
Y
F0lGao
P00 <

1oL
O juslied




0¢ Old
SON-101d :q Wehed

20/27

)L -
0LGAE-HOL 0LGAG-HOL 0LGAG-¥OL

L s0b  40b  €0b 0 €0k 0l 0 g0b 0 €Ol
0 0 0
3 (@) F @] 3
00 T 801 = 501
T T i
3 m 1 m s
501 ; E 401 E 701
) 501 o)

] L-IAOF
+800 +¢QD +4A0 abe| wipygD WIp §a0 80D +¥dD +60D
s|190 8QD lewloN uonejndod Jownj s|leD QD [EWION

Ad-L-IAOP




21127

A

Round

Round

Solid-phase selections B

BSA-TRBC 112
directly immobilised
(Deselection on
BSA & the
opposing peptide)

Bio-TRBC 12
immobilised on
streptavidin
(Deselection on
sfreptavidin & the
opposing peptide)

Round 1

\

Round 2

Y

OA-TRBC 112
directly immobilised
(Deselection on
the opposing
peptide)

Bio-TRBC 1/2
immobilised on
neutravidin
(Deselection on
the opposing
peptide)

Round 3

Solution-phase selections

(Deselection on streptavidin beads

Bio-TRBC 112
Captured on streptavidin beads

& the opposing peptide)

Y

(Deselection on streptavidin beads

Bio-TRBC 112
Captured on streptavidin beads

& the opposing peptide)

(Deselection on neutravidin beads

/
Bio-TRBC 1/2
Captured on neutravidin beads

& the opposing peptide)

250000

200000

FU)

= 150000 §

TRF signal

50000-

100000

P

FIG. 21

LA

LA A

L e e e 2
L L

%

07 22

=1

v B

BSA/OATRBC1 selectio

BSA-TRBC1
BSA-TRBC2
OA-TRBC1
OA-TRBC1
Strep-TRBC1
Strep-TRBC2
Neut-TRBC1
Neut-TRBC2
Streptavidin
Neutravidin
I BSA

1 Irrelevant-Ag

BSA/OA TRBC? selection

Solid phase selections: Direct immobilisation

FIG. 22A




22127

300000+ BSA-TRBC1

BSA-TRBC?2
OA-TRBC1
553 0A-TRBCH
Strep-TRBC1
B Strep-TRBC2
Neut-TRBC1
Neut-TRBC2
Streptavidin
Neutravidin

g I BSA

g 1 Irrelevant-Ag

L L2A

UNINNNNNY

Ll

NNNNN

NN
NN
3

A AT I A A A LA AN AP

.
Ll Ll L L

A R N

¥,
y
:’:
(4
K4
R AR [valm) <

Strep/MNeut TRlBC1 selection Strep/Neut TF{'BCZ selection

Solid phase selections: Indirect immobilisation

FIG. 22B

2000007 BSA-TRBC1

BSA-TRBC2
OA-TRBC1
OA-TRBC1
Strep-TRBC1
EEm Strep-TRBC2
Neut-TRBC1
Neut-TRBC2
Streptavidin
=1 Neutravidin
I BSA

1 Irrelevant-Ag

150000+ N

o~

LA
AL A IAS I A III A,

100000-

L L

TRF signal (FU
2

NN

T

X0

50000~

AN

1A
RN

R R R R
T

L L LA
NN
SOUNSNNNN

:f'

\ 7
JANNENE.7_ i

TRBC! selection TRBC2 selection

LLLLL L
RAX

7 s

G AA A Ao I

N

Solution phase selections

FIG. 22C



Ncol

23127

Notl

17 PelB leader

scFv

His6

Tri-FLAG

FIG. 23




24127

Monoclonal scFvs from TRBC1 Selection

TRBCH
wn TRBC2

F 10V

00
mgm
109

400000

350000

300000

250000
00000
150000

o~

(n4) leubis 441

100000

50000

= 104

Well ID

Monoclonal scFvs from TRBC2 Selection

TRBC1
wm TRBC2

.......................
.............

...........

200000

180000
160000

(n4) reubis 441

Well ID

FIG. 24



25127

25

Peptide TRBC2
%

No

" O Peptide TRBC1

l

[ I I R
o~ Ye) ~ 0 o
~ O

WUQG} 8oUeqIosqy

WuQGY 9oueqIosqy

7] Peptide TRBC2

O Peptide TRBC1

FIG. 25



26/27

2.5

R A T T R Y

WUQGy 9oURqIOSqY

Peptide TRBC2

O Peptide TRBC1

WUQGSH 92ueqlosqy

ez

RN

mA
D

A Peptide TRBC2

O Peptide TRBC1

FIG. 26



27127

2.5

RSN

A

A ey

A

I [ [ _
o~ To) ~— To) o

WuQGy 8oueqIosqy

Peptide TRBC2

O Peptide TRBC1

w2
o

N =0
~ (an)
WGy 9oueqlosqy

R Y

o ol om

ol

RN

[

Peptide TRBC2

[0 Peptide TRBC1

FIG. 27



