WO 2023/119337 PCT/IT2021/000059
-1/29 -

Figure 1

(Auto-
MAPKs  phosphorylation)

== =] TCR-CD28 signalling
- ..I Tolomerase

DNA damage

Figure 2

Sestrin 1 Sestrin 2

11 12 13 14 1518 17 18 19 20 1 12 13 14 15 48, 19 20

21 22 23 24 25 26 27 28 29 30 21 22 2324125 26 27 28 29 30  AMPK1 activity:
31 32 33 34 35 36 37 38 37 40 3192 33 34 : ;

41 42 43 44 45 H46 47 48 49 50 41 42 43 44 <40%

51 52 53 54 55 56 57 58 59 60 51

61 62 63 64 65 66 67 68 69 70 ' 1 40-80%

ni@mn
B o2 83
o1 92 93
101 102 103 1
mnz 16
121 122 123 124 126 126 127 126 129
B 133 134 135136 137 138 [ 140
142 {43 144 148 146 147 [ 140 150

151 152 163 154 2 156

75
80-120 %

DOS library (1-156)




WO 2023/119337 PCT/IT2021/000059

-2/29 -

Fiqure 3
T 1807 IC50=0.096 mM 2 150 IC50=0.844 mM
E ¢ . 2
& 1004 * d & 100-
(9] N
< P
8 50- & 507
N N
S =

0- o
< <

15 14 19 42 1 11 12 13 12 11 1 11 12

Log[DOS-46L], mM Log[DOS-144D], mM

Figure 4

m
o

DAPI nos SESTRN 2

100
T 80+ ®e
; [ ] :
= 604 ™
i o0
.
§ 40 .
[72}
8 20+

In
0 T
Senescent Not-senescent

CD4 T cells




WO 2023/119337 PCT/1T2021/000059
-3/29 -




WO 2023/119337 PCT/IT2021/000059

-4/29 -
Figure 6
A B
o MG132 - - + +
E 1.8~
g DOS-46L (10 uM) - + + -
o
> g . «-SES2
% 5 1.0 eee g‘* P
<6
N g ' a-P38
c 2 +
(<}
ZS0s o — ﬁ
3 e W . w W el o-AMPK
Ctrt 1h 2h
DOS
46L
c
P Lysates
MG+ MG+ MG+ MG+
g6l a6le g6 a6Le
75_ : 75
g a-Ubiquitin : a-Ubiquitin
Wy Eo
4. goe e ocSestrin 2 54 : a-Sestrin 2
15 e e e o pistone
3. *k
g L)
5 CTE
< I .
O 24 '
R
(5]
w
21 sese |
5 !
g :
2 i
o i

d T - T
Cul (lgG) MG+/DOS- MG+DOS+



WO 2023/119337

PCT/1T2021/000059
-5/29 -
Figure 7
A B 46L 4h Titration CD27-CD28-
DOS-46L 1.5- .
ctrl 16 80 400 2 10 .
nM nM nM uM uM
@% §os e S a-SES2 %W .
— S
o i ey S T a-p38 & | .
— ; , 3 054 T
W S s Gl S SWN 0-H2B = .
£ .
0.0 — r N l :_]
Ctr 18 oM 80 nM 400 nM 2uM 10 uM 50 uM
(o]
DOS-46L
0 05 1 2 4 Hours
h T ‘ LSEST
e | u-SES2
VD SR 1 a-SES3
W (-H3
*k * *
1.0 1.0+ 15
L ]
. ——
go.s = go s 3} .
« 0.6 = 0.6 §10- T
[ =4 ° = [
E] , £ 5 -1
43 0.4+ ‘ ! 704 : 0
& ; ] b4 i gos . °
0.2 ! . | 0.2 S
V e
0.0 T T 0.0 T - . 0.0 v - '
Ctr 461 Ctr 46L. 4h Ctr 46L 4h



WO 2023/119337 PCT/1T2021/000059
-6/29 -

Figure 8

A input  Flag-IP Input  Flag-IP
5% Input  Strep-PD B = cC ——m——— -
T+ -+ Dpos6L Biotn - 4+ - + SES1P -+ - + SES1
b Ge#  ~—— a-Flag

- o-Flag
Ce  o-SES3

sest MDD = cFlag o
co — st a-SES2

SESY Wmpwaw  mw «Flag

SESI™ ! «SES3

Figure 9

Sample Name Subset Nomve Semple Name Sanple Name Subset Name
0] 1 snC1n 461 sum ks [cozs- (T3] 1 shsesrring snm ks T shSestins 401 stmtes {928
Y AhOIN st s nzs- T L SRCTR sumcs ljjx ShSEsUINg_sum s o8-
100 < 100

Nermalized To Mode
Normaiized To Mode
Normalized To Mode

Comp-FL12-A = CeliTrace V4S0-A Comp-FL12-A | CeliTrace VAS0-A Como-FL12-A - CeliTrace VASO-A



WO 2023/119337

Figure 10

Time (miwiss)

A CTRL
az
.7
o
¥ 1 x
§ n‘: H
5 H 3
8 H
& H S
B
z 10 E3
ps] .! 3
FI £
o v
N ?
Q4 Q3
iy 113
- e 1343
P ey 33 veemghor vty en senmg § oty
° w0t 100 10 0!
Comp-FL2-H: CD28 PE-H
10’y
]
b
6
I. 10 %
13 b
= s
3
g 71
b i
x sty
3 "]
a H
E 1
v
°
10} 4
Pk ¥ Ay vveny ey ¥ ey
° 10 105 1e* a0’
Comp-FL1-H - CD9S FITC-H
15
%’ 8 CTRL
Q *kk
- ¢ 460
@
510
<
®©
o
»
@ ik %
§ 05 M
[0} H
[ E %
0.0 T T
CTRL 4L
Dos
OCR Dos Paimitate
~+ Toska CO3
{PomiatoETO_Ctt
- * T ook CO3¢ (Pomitats)
SETO_46L
" £ T onts CD3»
. (Pamiste}ETO_Cir
= Lt 4 T oate CD3+ (Pomitsia)
“ Todod ET0_48L
i1
i
® oaf T EQE
8 [maipe 3 : A

-7/29 -

46L
24
674
3508
{
s
~  10f o
8 o
9
Fow'y
g ID] 3
°
Q4 Q3
10t 4130 758
B R
) w0 et 0 a0
Comp-fL2-H :: CD28 PE-H
107 4
]
10¢ 4

Comp~FL2-H :: CD62L PE-H
SA
oA

10%
° 9
-10* 4
R e ——
° 10t 10t 1 2l

Comp-FL1-H :: CD3S FITC-H

Ratlo stem cells
-
o

™

m

OCR-Derived FAO

PCT/IT2021/000059

Senescence T cells

Stem like cefls

¢ CIRL
8 460



WO 2023/119337 PCT/IT2021/000059
-8/29 -
Figure 11
- . Ctrl - e det Human
¥ AT
[ .';:-' oy
.: i 26 L2 1Y

L2 H AP R

TERTEE S, % X1}

Figure 12

& o

IgG relative levels (OD 450)
~N

Human PBMCs

-

o

Dos compound

1o*

LSS T) 8

R Ry N

Mouse Splenocytes

ek

ns

=
Wﬂ“'fmn

R R

o

N

IgG relative levels (OD 450)
»

N



WO 2023/119337

Figure 13
A
0.1mg/Kg DOS46L PD
Aok
—_ 1.5+ ok
5 x
2 I ]
S 1,0
k-]
(<]
':: *
5 o5 b
N
g .
[ ]
0.0 L] 1 ] 1
Oh 48h 72h 8w
C
sestrin 2
0.020+ -
3 .
2 0.015-
§
é 0.010+
[=%
§ °
2
£ 0.0054 x
®
0.000-
006 £
QO

-9/29 -

Vehicle
Sestrin 1
Sestrin 2

Sestrin 3

PCT/IT2021/000059

1 mg/Kg DOS461L. PD

1.5+

1.0+

0.5+

Ak
*E %k

T

Oh 48h 72h




WO 2023/119337

Figure 14

A
Mice in vivo IgG (18 days)
<
2
a
G
C Mice in vivo IgG (8 weeks)
ns
3 ook ns
A A
w ! l
-
2 L]
o hd *
e 1
8 * AC .
t uE 1
i . A4
. ™ L3 ]
[}
oo“Q & o 9\
2 >
) e S

- 10/29 -

1gG

PCT/IT2021/000059

Mice in vivo IgG (36 days)
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Figure 28

Alignment human Sestrin 2 vs human Sestrin 1
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Sestrinl yrhyigimaaarhgcsylvnlhvndflhvggdpkwlnglenapgklgnlgelnkvliahrp 234
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Figure 29

Alignment human Sestrin 2 vs human Sestrin 3
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Figure 30

SESTRIN 2 SESTRIN 1
SEQ SEQ

Dos number Sequence ID No | Sequence ID No
1| MIVAD 8 MRLAA 86 DOSalt1
2 | IVADS 9 RLAAA 87 DOSalt2
46 | AFIPV 22 QGPSR 88 DOSsel46
71 | MSSGR 29 FADSF 89 DOSsel71
72 | SSGRV 30 ADSFA 90 DOSsel72
73 | SGRVD 31 DSFAA 91 DOSsel73
87 | PDYFT 36 VMVFH 92 DOSalt87
88 | DYFTS 37 MVFHP 93 DOSsel88
90 | FTSFW 39 FHPQY 94 DOSalt90
96 | LHYLL 42 ESFLK 95 DOSalt96
97 | HYLLL 43 SFLKT 96 DOSalt97
99 | LLLHT 45 LKTQH 97 DOSalt99
104 | DGPLA 47 YLLQM 98 DOSsel104
105 | GPLAS 48 LLaMD 99 DOSsel105
106 | PLASS 49 LOMDG 100 DOSsel106
107 | LASSW 50 QMDGP 101 DOSsel107
113 | HYIAI 55 PLHYR 102 DOSsel113
114 | YIAIM 56 LHYRH 103 DOSsel114
117 | IMAAA 58 RHYIG 104 DOSsel117
118 | MAAAR 59 HYIGI 105 DOSsel118
119 | AAARH 60 YIGIM 106 DOSsel119
125 | CSYLV 66 AARHQ 107 DOSsel125
132 | HMAEF 71 YLVNL 108 DOSsel132
142 | DPEWL 75 LHVGG 109 DOSsel142
143 | PEWLL 76 HVGGD 110 DOSsel143
144 | EWLLG 77 VGGDP 111 DOSsel144
145 | WLLGL 78 GGDPK 112 DOSsel145
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SESTRIN 2 SESTRIN 1
Dos number Sequence SEQID No | sequence SEQ ID No

3 | VADSE 10 LAAAA 113 DOSalt3

4 | ADSEC 11 AAAAN 114 DOSalt4

5 | DSECR 12 AAANE 115 DOSsel5

6 | SECRA 13 AANEA 116 DOSalt6

7 | ECRAE 14 ANEAY 117 DOSalt7

8 | CRAEL 15 NEAYT 118 DOSalt8

9 | RAELK 16 EAYTA 119 DOSalt9

16 | LRFAP 17 AVSGL 120 DOSsel16
24 | GDSGP 18 KQCGG 121 DOSalt24
32 | QRESR 19 QDEEL 122 DOSalt32
39 | RGPRG 20 RIPRP 123 DOSalt39
40 | GPRGP 21 IPRPL 124 DOSalt40
48 | IPVEE 23 PSRFI 125 DOSsel48
56 | EGAES 24 ElLQV 126 DOSalt56
62 | EQHLG 25 SEDAQ 127 DOSsel62
63 | QHLGL 26 EDAQM 128 DOSsel63
64 | HLGLE 27 DAQMH 129 DOSsel64
65 | LGLEA 28 AQMHA 130 DOSalt65
78 | NLAWV 32 LGRLD 131 DOSsel78
82 | VMGLH 34 DNITL 132 DOSsel82
86 | HPDYF 35 LVMVF 133 DOSalt86
91 | TSFWR 39 HPQYL 134 DOSsel91
98 | YLLLH 44 FLKTQ 135 DOSsel98
103 | TDGPL 46 HYLLQ 136 DOSsel103
110 | SWRHY 52 GPLPL 137 DOSsel110
111 | WRHYI 53 PLPLH 138 DOSsel111
112 | RHYIA 54 LPLHY 139 DOSsel112
120 | AARHQ 107 IGIMA 140 DOSsel120
121 | ARHQC 62 GIMAA 141 DOSsel121
122 | RHQCS 63 IMAAA 58 DOSsel122
123 | HQCSY 64 MAAAR 59 DOSsel123
124 | QCSYL 65 AAARH 60 DOSsel124
126 | SYLVG 67 ARHQC 62 DOSsel126
127 | YLVGS 68 RHQCS 63 DOSalt127
128 | LVGSH 69 HQCSY 64 DOSsel128
129 | VGSHM 70 QCSYL 65 DOSalt129
137 | LQTGG 72 HVNDF 142 DOSsel137
140 | GGDPE 73 DFLHV 143 DOSsel140
141 | GDPEW 74 FLHVG 144 DOSsel141
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154 | EKLRK 82 LENAP 145 DOSsel154
155 | KLRKL 83 ENAPQ 146 DOSsel155
156 | LRKLS 84 NAPQK 147 DOSsel156
Figure 31
SESTRIN 2 SESTRIN 3
SEQ ID No SEQ ID
Dos number Sequence Sequence No

MIVAD 8 MNRGG 148 DOSalt1

2 | IVADS 9 NRGGG 149 DOSsel2

46 | AFIPV 22 EKEVV 150 DOSalt46

73 | SGRVD 31 DNITQ 151 DOSsel73

81 | VWMGL 33 LHTQY 152 DOSsel81

87 | PDYFT 36 ESFLR 153 DOSsel87

88 | DYFTS 37 SFLRS 154 DOSalt88

90 | FTSFW 39 RSQEY 155 DOSalt90

95 | RLHYL 41 YMLRM 156 DOSsel95

96 | LHYLL 42 MLRMD 157 DOSsel96

97 | HYLLL 43 LRMDG 158 DOSsel97
104 | DGPLA 47 PLPYR 159 DOSalt104
105 | GPLAS 48 LPYRH 160 DOSalt105
106 | PLASS 49 PYRHY 161 DOSalt106
113 | HYIAI 55 IMAAA 58 DOSalt113
114 | YIAIM 56 MAAAR 59 DOSalt114
116 | AIMAA 57 AARHQ 107 DOSalt116
117 | IMAAA 58 ARHQC 62 DOSsel117
118 | MAAAR 59 RHQCS 63 DOSsel118
119 | AAARH 60 HQCSY 64 DOSsel119
125 | CSYLV 66 INMHV 162 DOSalt125
132 | HMAEF 71 FLKTG 163 DOSsel132
143 | PEWLL 76 NGLEY 164 DOSsel143
144 | EWLLG 77 GLEYV 165 DOSsel144
145 | WLLGL 78 LEYVP 166 DOSsel145
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SESTRIN 2 SESTRIN 3

Dos SEQ ID No SEQID

number Sequence Sequence No
3 | VADSE 10 RGGGS 167 DOSsel3
4 | ADSEC 11 GGGSP 168 DOSsel4
5 | DSECR 12 GGSPS 169 DOSsel5
6 | SECRA 13 GSPSA 170 DOSalt6
7 | ECRAE 14 SPSAA 171 DOSalt7
8 | CRAEL 15 PSAAA 172 DOSalt8
9 | RAELK 16 SAAAN 173 DOSsel9
16 | LRFAP 17 LCTNC 174 DOSalt16
24 | GDSGP 18 LRKDK 175 DOSsel24
32 | QRESR 19 VSQPL 176 DOSsel32
39 | RGPRG 20 GPSAF 177 DOScon*****39
40 | GPRGP 21 PSAFI 178 DOScon*****40
48 | IPVEE 23 EVVOA 179 DOSalt48
56 | EGAES 24 DERTN 180 DOSsel56
62 | EQHLG 25 LVEEY 181 DOSsel62
63 | QHLGL 26 VEEYS 182 DOSsel63
64 | HLGLE 27 EEYST 183 DOSsel64
65 | LGLEA 28 EYSTS 184 DOSsel65
78 | NLAVV 32 VMSLH 185 DOSsel78
82 | VMGLH 34 HTQYL 186 DOSsel82
91 | TSFWR 39 RSQFY 187 DOSalt91
94 | WRLHY 40 FYMLR 188 DOSsel94
98 | YLLLH 44 RMDGP 189 DOSsel98
103 | TDGPL 46 LPLPY 190 DOSalt103
108 | ASSWR 51 RHYIA 54 DOScon*****108
110 | SWRHY 52 YIAIM 56 DOScon*****110
111 | WRHYI 53 IAIMA 191 DOSsel111
112 | RHYIA 54 AIMAA 57 DOScon****%112
120 | AARHQ 107 QCsyL 65 DOSsel120
121 | ARHQC 62 CSYL 192 DOSsel121
122 | RHQCS 63 SYLIN 193 DOSsel122
123 | HQCSY 64 YLINM 194 DOSsel123
124 | QCSYL 65 LINMH 195 DOSsel124
126 | SYLVG 67 NMHVD 196 DOSalt126
127 | YLVGS 68 MHVDE 197 DOSalt127
128 | LVGSH 69 HVDEF 198 DOSalt128
129 | VGSHM 70 VDEFL 199 DOSalt129
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137 | LQTGG 72 GIAEW 200 DOSsel137
140 | GGDPE 73 EWLNG 201 DOSsel140
151 | RAPEK 79 RLKNL 202 DOSalt151
154 | EKLRK 82 NLNEI 203 DOSsel154
155 | KLRKL 83 LNEIN 204 DOSsel155
156 | LRKLS 84 NEINK 205 DOSsel156

Figure 32

Sestrin 1

DOS compound Sequence SEQ ID No

DOSsim1 LLMLS 206

DOSsim2 ILMLSK 207

DOSsim3 MLSKR 208

DOSsim9 PF(K)DVR 209

DOSsim10 F(K)DVRE 210

DOSsim11 DVREK 211

DOSsim12 VREKS 212

DOSsim13 REKSE 213

DOSsim19 ILKSI 214

DOSsim33 GIRIP 215

DOSsim65 A(L)FAD 216

DOSsim66 FADSF 89

DOSsim67 ADSFA 90

DOSsim68 DSFAA 91

DOSsim69 SFAAL 217

DOSsim94 LKTQH 97

DOSsim95 KTQHY 218
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Figure 33
Sestrin 3
DOS compound Sequence SEQ ID No
DOSsim1 NYLLC 219
DOSsim2 YLLCT 220
DOSsim3 LLCTN 221
DOSsim34 IRVSQ 222
DOSsim35 RVSQP 223
DOSsim36 VSQPL 176
DOSsim37 SQPLT 224
DOSsim54 VQANT 225
DOSsim55 QANTV 226
DOSsim56 ANTVD 227
DOSsim57 NTVDE 228
DOSsim58 TVDER 229
DOSsim59 VDERT 230
DOSsim60 DERTN 180
DOSsim61 ERTNF 231
DOSsim62 RTNFL 232
DOSsim63 TNFLV 233
DOSsim96 SQFYM 234
Figure 34
From the sequence alignment Sestrin 1 vs Sestrin 2
Sequence | SEQ ID No Name
GPS 235 DOSconl/1
FIP 236 DOScon2/1
E-L 237 DOScon3/1
G-E 238 DOScon4/1
GR-DN 239 DOScon5/1
HP-Y 240 DOScon6/1
DGPL 241 DOScon7/1
RHYI 242 DOScon8/1
IMAA 243 DOScon9/1
ARHQ 244 DOScon10/1
CSYL 245 DOScon11/1
GGDP 246 DOScon12/1
AP-KL 247 DOScon13/1
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Figure 35

From the sequence alignment Sestrin 3 vs Sestrin 2

Sequence | SEQ ID No Name

RGPS 248 DOSconl/3

AFIP 249 DOScon2/3

SGR 250 DOScon3/3

VM-LH 251 DOScon4/3

SF-R 252 DOScon5/3

DGPL 253 DOScon6/3

RHYI 254 DOScon7/3

AIMA 255 DOScon8/3

AARH 256 DOScon9/3

Qcsy 257 DOScon10/3

EFL 258 DOScon11/3

TGG 259 DOScon12/3

EWL 260 DOScon13/3

Figure 36

Sequences conserved between sestrin 1, sestrin2 and sestrin 3

Sequence | SEQID No | Sestrin 1 Sestrin 2 Sestrin 3 DOS Name
AARHQ 107 X X X DOSsuperconl
IMAAA 58 X X X DOSsupercon2
MAAAR 59 X X X DOSsupercon3
ARHQC 62 X X X DOSsupercon4
RHQCS 63 X X X DOSsupercon5
HQCSY 64 X X X DOSsupercon6
QCSYL 65 X X X DOSsupercon7
LDNIT 261 X X DOSconl
LESFL 262 X X DOScon2
YRHYI 263 X X DOScon3
YLESF 264 X X DOScon4
MDGPL 265 X X DOScon5
LNGLE 266 X X DOScon6
RLDNI 267 X X DOScon?7
DGPLP 268 X X DOScon8
WLNGL 269 X X DOScon9




