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A
Sequence PAM | Score | #MM Gene Locus

GTCAGATGGCAATGTCGAGA | TGG | N/A chr11:+36569279
1 | GCCA-ATGTCAATGTCGAGA | GGG | 23 3 chr3:-26123249
2 | GTCA-AAGTCAATGTCGAGA | AGG | 28 3 chr18:+53676614
3 | ATCAGATGGCAA-GTCGAGA | AGG | 33 2 chr2:+1937736
4 | TTCAGATGGAAATGTCAAGA | AAG | 33 3 chr6:+130332344
5 | GTAAGAT-GCAATGTAGAGA | AAG | 34 3 chr9:+212232
6 | GTCAGATGGCAATGTC-AGA | TGG | 35 1 chr10:+1807106
7 | ATCAGATCGCAA-GTCGAGA | AGG | 35 3 chr2:+1937580
8 | GCCAGA-GCCAATGTCGAGA | AGG | 37 3 chr2:+103826298
9 | GACAGCTGGCAATGTTAAGA | AAG | #1 4 chr1:+234003953
10 | TTCACATGGCAATGTCAAGT | TGG | 42 4 chr13:+7840848

% ODN integration

SUBSTITUTE SHEET (RULE 26)




WO 2022/079054 PCT/EP2021/078222

D chr11
|
7 ER AR R strand [
2000 e ol ey
= 1000
S
e
S 0
-1000
36569200 36569250 36569300 36569350 36569400
Position (bp)
E
2000
1000
0
-1000
-2000
36571300 36571350 36571400 36571450
chr20
20 s aESE ENEIENEN M s T e
2 10 b el e e e -
E 0 __,ﬁ... ..........._.].... .. .....‘IIIL
o
© -10 o
-20 — i :
61435400 61435450 61435500 61435550 61435600
chr9
/:::::: ::::::::::::::::::::: strand [
100 = R RN R —+]
-100

107341350 107341400 107341450 107341500
Position (bp)

FIG. 4 (Continued)

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

8/29

€£1a0

0603

w0l 0l 0

TOTrrTETT

sishjeue $v4

¥-0S4

v€dd

0S¢ H00C M0G) 1001 Y06

G 'Old

¥-0S4

_|
()

0S¢ H00C H0G) M00L M0G0

Lobebeeenlicel el dreriredoshnln sl deborbebenk

”mo_\-

WUOS TTLTINN -
WNNTITHS -

/Bu00T ST-EU4Y -
{wf8ugoT o8y -
Ju/Buoz 19Ny -
JWIfBUQZ 1041y -
zQOEmwm

H{iwfoy0t) uonenuns
pue Suimey ]

(IOW:0T L0TXS ‘L0T) d49-HDd SAVY UONINPSUEL] -

(utw ST 3034e)

{jowd 0% 'S7) SdNY 587 [uoiDajsuel) -

i
i shep
0

sjje3
+PEAD-23Y

\

¥-0S4

H-0S4

0S¢ H00C M0G) Y00) Y06 0

)
v-084

w
w
n_d
>

MO5C %00C %0} Y00} X050

SUBSTITUTE SHEET (RULE 26)



(penuyuo)) G o4

R T T TR T M S+ i e

PCT/EP2021/078222

WO 2022/079054

9/29

in ] ] m ’ 0z

0 Ion 2
owdd Gv0l IOW B oy & .,

M

owd od V0L« IO o9
svol Ion B Log 09

lowd ¢zl PvO1<G IOW K4

#vOL 1OW [T Lool Log

b= b b b e b b CCTOD
0

lowd ¢z Bl

P3HN %

(+¥£Q0 uo pejeb)

+d49 %

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222

10/29

o) e
& e
Q. o o+
& 5 S8
< <r QQQ
régpréy 000
o2 bS8 b2 H BB
5000000 ee2
S == 5 gy s
HE N 0 ©00
]

1N
GvOl IO
v01+G ION

Fedk

Jedk
Fek

T

C 00000 O
NO BTN
Sl

suonejndodgng o,

r

® © < N O

FIG. 6

(2 Rep sa ¢ Aep asealoul pjo})
S||99 Jo Jequinu jo]

AN
H f
EEEEERE L EEEE
< S|ie @|qBIA % o (s]]99 aAlj uo paeb)

+vedd %

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054

11/29

e e
R 5

O O o o o o
S ® © ¥ «
HAH %
[ %

++
e
[
o
e g
F I
+ +
e
gt

4
1
= = o
HITIIIITI 4
AN g nf- §
— (I ¢
— SSSNSSISSY o o
TR I
ASTRNRRSRSRRSRY- ;g
=t 4 +
N
e
+ o+
-+i
"0

o 0o 0o o o o
O ® ©® % N m
T 4dd0o% 49l
w © oo
L

(U

PCT/EP2021/078222

o o 0o o o o
S & & & O
P T MmN -

(c01X) s||e0 pajabie;
Jo Jaquinu Jo|

SUBSTITUTE SHEET (RULE 26)

FIG. 6 (Continued)



PCT/EP2021/078222

WO 2022/079054
f{? —_
L1
5T
@ o
e g
O
% 2
o v
¢
x *
S — L~ ; e b
\ !
\ [
n | o B ]
T % s
/ 2 ]
»ww"rma o g ‘—*3"1 o §
\ \ ' N~
\ ]
N N G PN rh8 o Q)
S5 & &5 & o S 3 & & o L
(o= TN+ B (¢ B R o E W W o<k N
(+5paou o) (+61.0D4 +5rADY 10)
+d49 % +d49 %
(&) hd
€I
0T
T8
0. = P~ P
i e . s
G & }
v O /
O < Lo i
oo < x * = x
¥
o 2 | 2
Lo bt L&
!
]
-8 RO [ S - (O
88 8 ¢ 8%8%?" g8898”
- (sljeo any Jo T (+5paou o
HAH %
° + GO % +61a0U %
[a]

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

13/29

*

ot

N

e

/
/

i)
i
£
I
Fi r
= i

QOO0 O O O
QW O o N

(+£00U +6HAOY 10)
+d 49 %

oo o0 0 Qo o

m [~o I T I N
(+5+a0y Jo)
+£A0H %

17

13

Week

=

L O 0 o O
w8642

(+£100U +6a0Y 10)
+dd9 %

17

13

[ S~ B T R o

(e = =
(+5pa0y Jo)
+£1004 %

. -8adoYy

Spleen

Peripheral
Blood

. Slaell

i -Ea0Y

e . | [8QOUS

. ' tpaou ds

Week
®
o
Qo
Thymus

et

. NG

00@Q0ﬂu86420
OWD TN
-—

(slieo +6QDY JO)
%

(+Feqouy Jo)
x +d49D %
$ s

-
s

Q 0 O W O
[

(sl82 +GHAOY JO)
4 peaou %

FIG. 7 (Continued)

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

14/29

suonejndodgns ¢ syl

8 Old

uimoid pue adAjousyd |92
+HEAD Uo joooioud Buiups
ay3 jo 1peduy azenjeal

up Asusnbayy uonesdsiut

s Aeg v Aeg 0Aeq ¢-Aeg
i i H
1 ] i
CETAD 0600 YUMm J0UOp IOV s8I0 m%m_u ¢ paiejnuins pue
uonejndodgns ¢ Mos || yum+pead aH Jo Bunipa || +vead €7/8dIN QH pemeyy

a1enjeAs 01 ¥Odpp

d VH f

SAJ 19vY paziwndQ uopo

vAlod Hog

\/ 1 VH

YRZ0Y

vS

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

15/29

dNY dihd
jowdgg  lowdsg

pajeanun .07,z

v0T 40T 40T

10N

©
Buiipe isye
0 Aeqg sa ¢ Aeg
asealou| pjo4

-0k
A4

Q

(panunuo)) 8 "O|4

dNY jowdgs

dNY jowdsz

0

+0600 +€£100 &
-0600 +€€1d0 &
0600 -€€100 #

001

daH %

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

16/29

WO 2022/079054

6 9Old
= 0 0o 3
O
2o [0 e 9
@ FOd X Geept «..w
T paeasunid @ i 0l g pajeanun id o
o [0 3% palpg 1d = o, T pelp3id =
08 peleanun AN < W vmwmummwwm mm ° =
L L i} @
004 pelp3 AN -+ 0c =
a J
p=ou  pejesnun 8|80 +7€00-adiuld
B =oU pelp3 Sl80 +p€00-adWuld (€
p=o U  pejesiun SO +yEad-adNuaH (¢
8=l peyp3 SR +P€AD-AdNU aH (1 v

HAH %

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

17/29

psjeanun o
pelpd e

%ddH

(penunuog) 6 "914

-
I

o

0¢

Si1#3 +GAOY U0 %

S|192 8Al U0 Sj182 +G¥a0Y %

id dH

pejeasun o
psipg e

3d
-0 4
o %3
X
0z
=
g
-op

MOl BUOg

MESI

s||80 pelesnun €ady -«
S|I8D pelipg €A0Y -+
sjeQ peleaun €1aoy =
|80 pelpd £€1LaoY =
sj|ed pejeanun 6LA0Y -
Siied peipd 6100Y -+

o o
A ol

|22 3Al U0 Sj[22 +G¥ (DY %

S||e2 +GQ0OY UC %

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222

e
o
=

M PRE-BNK
B ETP
e MLP

-
.
%

-

Day +1

PtUT PtGE

Pt
Day -3

FIG. 10

Day +1

HD UT HD GE

HD
Day -3

+¥€dD ~NIT uo %

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

19/29

Ll Old

HOE-d49-9d Jouop Ajuo AllswolAo mojl pue abeiols jajjed N0 |87
HOg-d49-49d M e \
(S-1S3d-SIYd49-YS H a4t
HOE-Y4ON-SI-d49-vS B Sep
HOg-H1Ng-d49-vS & 9, €L 9 € 0
¥1NE-d19YS S84
< . € 12 0c A
aS-d49-vS
HOE-FUdM-d49-YS ! . @
HOg-d49-YS = LT
SN Bug9l (4™ WH-T WH) plwseid Jouog Jhg__ 100 g-aud)
1N = (wdgz) dNY 66/6580 ONTYN q
| Y-vH R d49 _ M9d [ TvH -8
dg/
— MVH [Is3d] S| _ d49 | TvH ¢
|
dgepg S 0999
IR o8 44N _ S| _ d49 T TvH =9
IERC vi-os UINE _ d49 T e ¢
dq1966
— YVH | HLINE _ d49 | TVH v
e R d49 | TVH ¢
| |
diggg B v
| Y-YH R TddM _ d49 [ 1vH }—¢
dggze a967¢ dgoz/ 0967 dqoez
— YvH RS d49 | TVH |
|

VS

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054

only
donor
PGK-

SA-GFP-

SA-GFP-

PGK-
GFP-BH

SA-GFP- SA-GFP-
SA-GFP- SA-GFP- =" ="

WPRE-

SA-GFP-

IRES-
PEST-

IRES-
NGFT-

JUTR

SD

BGH

UTelectro

GFP-

BGH

BGH

sD

TTUBUD =

==

wUUow

k=)

TWECT

o

15000~
10000~

a1eb + d49 14N

DEND O et WMDY WOHONOO 0T WRMMD e th OO
TUTOo

P

o
TUUTe ®

=]

TUTUT

=iy

L L
WHMD O OAMOO % QOO ©ON

T T NN

20/29

only
donor
PGK-

SA-GFP-

SA-GFP-

PGK-
GFP-BH

SA-GFP- SA-GFP-
SA-GFP- SA-GFP- ="

WPRE-

SA-GFP-

GFP-

IRES-
PEST-

IRES-
NGFT-

JUTR

SD

BGH

UTelectro

(‘\i L o L [=] o]
(sg4d +-) oney 14N 44D

=

BGH

BGH

-

PCT/EP2021/078222

{ade3s 2p) gzp
{r1e1s 6p) LZp
{(ase1s $p) 0ZP

(nieys 1p) ezZp
{nseys gp) Lzp
{aseys yp) ozp

{ate1s 4p) gZp
(areys Gp) Lzp
{(n1eys pp) ozp

L (Adeys /p) €2p
H{areys gp) 1zp
+(Adeys $P) oZp

{nreys /p) czp
{areys gp) 1zp
{ase18 $P) 0ZP

-+
[}
]
]

————F

F{ners yp) ozp

(n1eys 2p) czp
F{nieys gp) Lzp
{nseys pp) ozp

{nie3s )p) £ZP
L (ners gp) Lzp

H(nde)s 4p) £7P
-(Adels Gp) LEp
-{Adels pp) 0zZP

H{alels 2p) gEp
F(ngeys Gp) LEp
- (a1eys pp) oZp

| R |
e v 9

)
W<

SUBSTITUTE SHEET (RULE 26)

FIG. 11 (Continued)



WO 2022/079054 PCT/EP2021/078222

A

21/29

GSES6
Ado-Edorfe/7

Ho wperpy 9/CasdRNP COMBO GSESS +Ads-Edorfel7
+

CD34+

SA_c.0hRAG1_BGH.pA

AVE  PGK_GFP_BGH.pA
Prestimulation time l Days

0 1
Early active
cytokines
+SR1
+mPGE2
+UM171

IS

(]
b=l

% edited allels
s 8

T Y/ AR

2 3 4
|
l Artificial Thymic Organoid (ATO) Platform
CD34+CD3- HSPC (10M) ATO medium change
9 (RB27 4%, Ascorbic Ac. 30uM,
% \Aggrega o tIL7- MFLT3L nghl, RPM) ‘,
45 6 7 840 weeks
— 8 :
~ el pelle Traﬁsm post-seeding
MS5- hDLU to a0.4um membrane T cel differentiation into CD3+ TCRa/B+
1.5x10% TCR diverse repertoire
Sect et al Nat Viethods 2017 TCR dependent function (in vitro)
C

39.8 % GFP+ in
CDAIICDA0 cells

|
|

&

[ CD34-
B CcD34+
[] CD34+ CD133- CDY0-

% GFP+
{on HSPC subsets)
EN

e Tln dl T
20 ,1 [l i @ cD34+ CD133+ CDOO-
I il m cp34+ CD133+ CDY0+
= O O 5 >~
"gzshiec 52 2 8 ¢ 8
L9 53 x I B T =
+ O 0] < Q
o ¥ W Q + w S
< ot g * 5 3
¥ b P ]
< o <
* +
SA-RAG1-BGH PGK-GFP-BGH
o s [T LN+
- S
! I M
B vEP
[ Keits
CMP
i PRE-BNK
[ ETP
[ MR
il MFP
B Hse
: 5 3
&$£
g g 2
¢ 3 5
8 4 FIG. 12
PR CD3A TBM-CD34y

SUBSTITUTE SHEET (RULE 26)




WO 2022/079054 PCT/EP2021/078222

SA-RAG1-BGH PGK-GFP-BGH

] k ] ] ]
S B B B B @
X X x x X
- o © ¥ N o
o) Oly/sle0 A # P
)
L
o O
O
23 28
< 4 < =
a0 a S,
z pd
nc+ o +
w0 >~
= )
:E > &
T < O
a. < <
=4 4w
o Z"”
Eo]
O <
+
I_
-
<

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222

PGK-GFP-BGH

FdNY

B TCRa/b+

~ 30~
20+

0

0

s)esqgns |j@o

-

Ul +d49 %

L
=
FIG. 13 (Continued)

rOdiNOD +
L/9HOY3-GPV +

SA-RAG1-BGH

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222

24/29

A

SA BGHpA
HA HA
t—J, CORAGT CDS |

o %

_I]/ntm‘m" - Ex2(CDS) |  3UTR  |—PRAGY gene
Ex1  gRVA @HDR
~{—{ oraci cos [Fo———] 2008 | 3UR
Ex.1 ¥
B

SA sD

HA HA

. coRAG1 CDS F:;
_D/ntrcim{ - Ex.2 (CDS) JUTR  f—RAGT gene
Ex1  gRVA o8
~— wracrcos f——— &21c05) | 3UR
Ex.1 .

FIG. 14

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/078222

WO 2022/079054

25/29

w

20z oo 207 ol

o 061 @uo|Q 361, SO

3 gl ouold) || gylouop| ||y

b vel stolg g | o el ouo| (%18

b 611 suop| | 218 611 euod|T 2o
< L euo |23 8 Lpeuon | % £
T fogeuod | & 8 mtog euop | |75
@ 3 = -5z 2uolD Q S eUo[D s
CRE e -2 8uoI5 E) 2 suoio g
< < 2 @ | 8uoip w | 8uo|D ©
o o © <« =
£ £ © Gz euoln x| 1= GC U0 |5 x|
g3 v Lyy suopy |2]3 |2 yLouod |5 &=
M_ M_ 99 ouoy | 5 99 euoly | W

Ly 8uod | T & Ly euold |35
a shge suop |7 |3 e euon | |?
Z z 2 L oy-16ey 9WTYN =OM-1.6eYd 9NTYN
T S & LA SWTYN oo IMOWTVN
- m e B
< < 2 (51199 +d 4D %)
© AJAIIOE UOJBUIGLIODSY 9,

< = &)

FIG. 15
SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222

” 70+
% 60
= 50
§ 40+
g 304
%5 20
£ 104
0..

58 5323

S 5% &

SARAGT SA-RAGT

-BGH -SD

7] 70+ [} CD34+ CD133+ CDY0+
< 801 @ co34+ cD133+ CDY0O-
T o0~ [ CD34+ CD133- CDYO0-

2x10°3 10M 5x1004 2x10"3 104 5x10°4

=

SA-RAG1-BGH SA-RAG1-8D
.‘...
C 4- uT
. - 2103
S 3 o 10*4 |SA-RAG1-BGH
=, - 5X10*4
]
S 4. & 2%1003
= 1004 |SA-RAG1-SD
0 T 1 -k DX10M4
0 2 4 &6 8
ﬁayﬁ mﬁt GE @ CD34+ CD133+ CDY0+
[ CD34+ CD133+ CDY0-
[ CD34+ CD133- CD90-
e E B CD34-
@ 400 I WHITE 100+
% g I MIXED % w 804
£ 3 3001 BE RED 23
OF 5 @ 604
5 S 200 = 0
38 25 "]
£ oy 1004 2 = 201
o R
z 9 i
= 0 ° B O
=)
%
™
SA-RAG1 SA-RAG1T
-BGH -8D

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054

PCT/EP2021/078222

Gated on Live cells
| cpds-+
756
0 50K 100K 150K 200K 250K 408 0 108 10% 109
10°9 10°
S 10t 1043
Q
£ 103 1034
P ; CD45+
0% 03 84,0
03] 103
LRI LI L L BN LR LB L LN L L | LR L ML | L R
0 50K 100K 150K 200K 250K 403 0 103 104 105
1003 10+
& 104 104
D)
= 3 3
%- 10 10 3
CD45+
0 ive 04 813
103 Rl 83811 4033
0 50K 100K 150K 200K 250K A0 108 104 105
% =
LiveDead CD45

FIG. 16 (Continued)

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222
on CD45+ on CD45+
1054 : 1054 SPCD4+ | DP CD4+CDB+
TCRab+ 460 , 710
104 1043
= ] E
103+ 103
03 03
DN SP CD8+
-103 103411 1 133
403 0 108 104 109 03 0 108 10t 109
5] , 5 1SPCD8+ | DPCD4+CD8+
10°4 TCRab+ %3620 72
] 16,0 ]
T 41 -
5 10
O ]
= 1034
&
0
-1031 _ _
403 0 108 104 109 408 0 108 104 109
1051 | 1054 8P CD8+ | DPCDA+CD8+
E TCRab+ 31607 778
] 18,1 ] : o
& 1047 104
O ] ]
E 4 3]
3“; 10 10
03 0% -
DN SP CD4+
103 _ 1034962 A 6,51
408 0 108 104 108 408 0 108 104 109
& o
2 &)
CD3 CD4

FIG. 16 (Continued)

SUBSTITUTE SHEET (RULE 26)



WO 2022/079054 PCT/EP2021/078222

29/29

B Bulk
DN
mDP

a

.

o
i

[#x]

T

I'
t

-
o
i

% of edited alleles
)
?

O

uT SA-RAG1-BGH SA-RAG1-SD

FIG. 16 (Continued)

SUBSTITUTE SHEET (RULE 26)



