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Unigueness of Brain TME (I)

A CNS lymphatics SCIENTIFIC REPg,}RTS

I CNS is often described as an immune- Magnetic resonance imaging
privileged organ _provides evidence of glymphatic
ok T Y T AT draifiage from hurian brain to
TO SUBCUTANEOUS TISSUE, AND TO THE ANTERIOR _cervical lymph nodes
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T with the consensus that since the bfain
does not contain lymphatic vessels
I a functional connection from the CNS to

the cervical lymph nodes using tracers in
animal studies and cadaver
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Unigueness of Brain TME (ll)

A Antigen Presenting Cells (APCs)

Brain parenchyma is continuously

surveyed by its only resident leukocyte.

dnicrogliad

their capacity as APC remains in
guestion, do not appear capable of
migrating from the parenchyma to the
vascular system for the induction of an
adaptive immune response

but express MHCII in inflammatory
conditions such as multiple sclerosis,
viral infection and Alzheimer

dendritic cells ( ) normally serve as
phagocytes, but :

where they function as potent APCs

Meningeal DCs are surveil material crossing
the blood-CSF barrier or BBB

Although migratory DCs, monocytes, and
resident DCs rotate through most tissues,
there is less evidence for the turnover of this
population in the CNS; Ag reaches LN w/o
inflammation may be utilized to maintain
self-tolerance

Anatomical (O)
Functional (?)




Meningeal lymphatic vessels at the skull
base drain cerebrospinal fluid
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In this study, we successfully characterized the specialized morphologic
features of basahLVs in distinct locations by carefalissectionothe skull baséen mice
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Immune- check point PG 1/PD- L1

New immunotherapy drug behind
Jimmy Carter's cancer cure

Former president given pembrolizumab, one of the most promising new drugs in
the treatment of cancer

PD-
nhiDitor
T-cell
-c"‘;-
; PD-t
= Nivolumabh +/- 3 -
Melanoma 23 1IB-1V ipilimumab 73% 45% pCR
. |PD-LY
NSCLC? 21 I-111A Nivolumab 23% ASHMER L
- PC-L1
Breast® 784 1111 Pembrolizumab + 76% 64.8% pCR A
chemotherapy
CCR Focus AR
Head and neck 11I-IVB HPV 2
squamous cell cancer™ 36 relaed Pembrolizumab 8% 44% pTR > 10%
Undifferentiated Nivolumab/XRT +/- -
pleomorphic sarcoma® 5 i ipilimumab 56% 89% < 15% viable tumor
Dedifferentiated Nivolumab +/-
liposarcoma'* gt nap ipilimumab 29% 37% pTR > 20%

MPR: major pathologic response; pCR: pathologic complete response; pTR: pathologic tumor response
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Table 3

Clinical trials evaluating immune checkpoint blockade in malignant gliomas with available data.

Study Study Target population Intervention Primary
design (N} endpoint

Identifier
NCTO2017717 A Randomized Phase 2 Open Label Study of Cpan label Recurrent GEM 5 b Safely and Mo new salaty Active, not
[60-62] Mivalumab Versus Bevacizumalb and Multiple mullicakhar N=40 talarability aigrale FeCrUiting
Phase 1 Safety Cohors of Mivolumab or phasze I (NIVC3=10;
Mivalumah in Combination With Ipilimumab MO +IP13=10;
Across Different Lines of GEM (Checkmate 143) MWIVO3+ P =20)
0s-12:
MG 40%
MWIVO1+1P13 30%,
MIVOE+IPI 35%
Mewly diagnosed Cohart e, Td Safety and Mo new safety
GEM Niva + RT +/= tolerability signals
MN=113 TME
Recurrent GEM JLTR o5
N = 184 vs 185
Nivolumab NCT02667587 (CheckMate-548)  Recruiting 1 unmet TMZ CCRT vs.Nivo +RT
Nivolumab NCT02617589 (CheckMate-498)  Recruiting il met TMZ CCRT w/ or w/o Nivo
NCT02336165  Phase 2 Study to Evaluate the Clinical Efficacy  Open label N =68
3 I i i i i
[G3=G4] and Safety of Durvalumab in Patients With GBM rn::::;h;:lrl Recurrent GEM, Cohort € 0S8 36% of pls 08 =
BEV-refraciory DUR + BEV 22 weeks
W=22 50% of pls PFS =
& weaks
G3-4 THAES $.0%
NCTD2054806 Fhasa |B Study of Pembrolizumab in Subjects Phase Ib Recurrent GEM Pambrolizumab BOR mPFS 2 8 mo Active, nol
[65] With Select Advanced Solid Tumors PD=L1 axprassion mS 14.4 mo recruiting
21% by IHC G3-4 TRAEs
M= 26 15.4%
NCTD2313272 A Phase | Trial of HEFSRT With Pembrolizumab Open label Recurrent GEM or pembrolizumab MTD 056 94% Recruiting
[68] and Bavacizumab in Patients Wilh Recurrent phasa | anaplastic BEY 05=12 B4%
High Grade Gliomas astrocylomas HFSRT ORR 53%
W =23
NCT02337401 Phase |l Study of Pembralizumab With and Randomized Recurrent GBM Safely lead-in MTDVRP2D mOS 6.8 mo
Without Bevacizumaby for Recurrant Glioblastoma phase || MN=8 {pembro + BEV) Mo naw safaty
signals




Numbers of WT1 peptide
induced 4-1BB*CD8" T cells per patient
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PDB Ortholog search: PDBe RCSB

List of PDB id codes

Aliases

External
IDs

Identifiers

WT1, AEWS-GUD, NPHS4, WAGR, WIT-2,
WT33, Wilms tumor 1, WT1 transcription
factor, WT-1

OMIM: 607102; MGI: 98968; HomoloGene:
11536; GeneCards: WT1; OMA:WT1 -
orthologs

Disease Assessment
CT, PET/CT, MRI
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Pre-conditioning
D-05 1g/m2 cyclophosphamide
D-04 20mg/m 2 fludarabine

DLT period, Monitor toxicity

Figure 3. SchematiadiagramdepictingWT-1 adoptiveimmunecell therapy

[show]



<study flow>
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Tumor-intrinsic Cytokines

* Tumor mass kinetic
» Cytokine release
* T cell exhauston
» Antigen stimulation of T cells

* TME reprogramming

* CAR-T cell haming

« Tumor accessibility

+ Suppressive immune cells
- Suppressive cytokines

= Physical barriers! matrix
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(] Screening

20+

i WT1 (+) 20 ocee] oo °
Colon cancer ] c ook - *
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Patient numbers 4-1BB-positive cell % in CD8 * T cells
Table 10.1-1 Subject Disposition (All Screened Subjects)
) ) . I= = = = =2 = =
Subject Disposition Total
A1 Tl Tl TAlea THAls THle THAIY
Screened 221 0 ;
Screening Failure 197 <:I 89% failure rate
Enrolled 3 3 3 3 3 3 6 24
Completion 1 0 0 1 2 0 2 6
Discontinuation 2 3 3 2 1 3 4 18
Reason for discontinuation 2 3 3 2 1 3 4 18 . . .
Voluntarily consent withdrawal 0 0 0 0 0 0 0 0 Neither DLT nor Objective response
Lost to follow-up 1 0 0 0 0 0 0 1
Death 0 0 0 0 0 0 0 0
Progressive Disease 1 3 3 2 1 3 4 17




Pre WT-1 Post WT-1 4 weeks Post WT-1 8 weeks

|

Decreased midline shift 11 -> 7 mm  [ncreased midline shift 7-> 12 mm

Partial response of lower part Outgrowing of lower medial part

Outgrowing of upper medial part Midline involvement

Clinical improvement: HA, alertness,
obey command, etc.

Adaptive Immunity

Glioma heterogeneity



Long-Term Remission of Recurrent Anaplastic ey
Oligodendroglioma With WT-1-Specific CD8+ T-Cell Therapy:
A Case Report

Ho-Shin Gwak' “**, Beom Kyu Choi?, Young Joo Lee?, Na Young Han*, Kook Hee Yang®

N Yy

1st. Jun, 2009 2nd, Dec, 2011 3", Sep, 2016
Oilgodendroglioma Anaplastic ODG Anaplastic ODG
(WHO G2) (WHO G3) (WHO G3)
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Radiation therapy 5,400 cGy after 15t craniotomy

Proton beam therapy 4,000 cGy after 3rd craniotomy
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(201907-10) just finished 28 TMZ, 7.8/rsafter the Brecurrence, 1§rsafter the Bt op

A Radiologist: R/O recur >> RT change, the
lesion is too small for perfusion MRI

A Multi-disciplinary BT board recommend 1)
excisional biopsy
2) WF1 ACT

At GASyGdQa Yt{ I dn
A Her refused any further surgery but accept
phase 1 WAL ACT
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Figure 4. Tumorresponse@ndCD8+ T-cell kineticsfollowing Wilms tumor 1 adoptiveimmunecell therapy Chronological

changesn the medial frontal tumor masssize and peripheralCD8+ T-cell concentrationThe transientincreasen tumor
size at day 28, likely dueto 6 p s epurdoog r eeventuadlydecieased|eadingto complete remissionat day 420.
Completeremissiorwasmaintainedor up to 5.7 yearsposttreatment



A. PBMC # per 10ml blood B. T and monocyte ratio C. Immune cell subsets (%)

O cD3'T
+ _e-— +
CTX —» < CD4+T ® CD56+ NK
Fludarabine —» - CD8' T +F CD19" B
°7 CTts == 50 CD14" monocyte c0- - CD127'CD25'CD4" Treg

N

o
1
®

# PBMCs (x 10°)
/ 10cc blood
N
|
<+
S
|

7 —
1=
0=
3=
7 —

14—

35—

56 -

N

]
Cells (%)

N

-
=
(=
3=
7 =
14—
35
56—
116
171 -

116 =
171 —

Days Days
D. Immune cell subsets (%) E. Young T cell % F. Senescent T cell %
@ CD28"CD8' T @ CD57°CD8' T
-O- CcD28"CD4" T -O- CcD57'CcD4™ T
100 = 100 =

30=
80—\ 80_0/.\'\./0/.
60 = 60— ﬁ
40— @ 40— v

.\.\/\.\‘ —(r T~
20— 20—

¥ vy

L

LU
M~ < W0
- ™

20

Cells (%)
Cells (%)

10—

-
o

#CD8 T (x 10°)
/ 10cc blood

56 —
116 —
171 —

UL
~ o
T

14
35
56—

1
™~

0 -

1
N~

14—

35

56 -
116
171

UL I
N oo m~

116 —
171 -

Days Days

Figure 5. Kinetics of immunesaaty)ssetsin p at i Wood Heparinizedoloodswere collectedat indicateddays Peripheralblood
monocytes(PBMC) were isolatedby Ficoll-gradientcentrifugation,stainedwith specific mAbs and analyzedby FACSCalibur
(BD Science)(A) Absolutenumbersof PBMCsat theindicateddays,(B) Percentagesf CD4* T, CD8" T andCD14" monocytes
in PBMCs, (C) Absolutenumbersof CD8* T cells, (D) Percentagesf CD3* T, CD56" NK, CD19* B and CD127CD25*CD4*

nawve regulatoryT cells(Treg), (F) Percentagesf CD28" cellsin CD4* andCD8* T cells,and(G) Percentagesf CD57* cellsin
CD4* andCD8* T cells.
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Figure 6. Cytokine profile of PBMCs PBMCswereisolatedby Ficoll-gradientcentrifugationfrom heparinizedloodsof patient
at indicateddays PBMC wereplatedin 48 well cultureplate (53 10° cellsfiml/well) and stimulatedwith PMA + ionomycin (P/I)
or 4 different WT1 peptidesthat usedto produceWT1-specific CD8" T cells for 48 hr. Cytokinesin culture supernatantvere
measuredavith Th1/2/17 CBA kit (BD Bioscience)



BRIEF REPORT N ENGL ] MED 3?5,26 NEJM.ORG DECEMBER 29, 2016
A
Regression of Glioblastoma after Chimeric
Antigen Receptor T-Cell Therapy Y ntavenircuar CAR T-Cll Doss
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Things to be discussed

ABiomarker of IL-13a APhase 1 of 063+30 de
- H-score; impact (1~3) * % (area) - Allow repeated injection (dose
- Serum/ CSF marker (?) escalation)
- CSF is in direct contact with tumor - SOP for SAE (i.e. cytokine storm)

LC-MS/ proteomics is possible
Simple flow cytometric analysis is hard

A Intravenous route w & W ‘A

to obtain
ADrug delivery route A Lymphodepletion q Pl .
- Intracavitary delivery after resection or ﬂ
iIntraventricular delivery for distant
lesion in a City of Hope case; . -
leptomeningeal >> parenchymal A.HFo vmlr datal F pAOYL" I
- Intravenous: need a PET study to publication 1t X (?) AOy

prove drug delivery A Tumor archive > A IHCp expression <& p A0y
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Preferentially Recognize IL13Ro2
and Suppress Malignant Glioma:
A Preclinical Study
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The NEW ENGLAND JOURNAL of MEDICINE

Anti-CD19 CAR T Cells in CNS Diffuse Large-B-Cell Lymphoma
M EMGL | MED 3}']‘-3 ME|M.ORG  AUGUST 24, 2017
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< Protocol schema>

IL13Ra2 Blood Intravenous
screening collection administration MRI
Day: -12 0 7 14 28
>
Screening Manufacturing DLT monitoring
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us87 : 10000 cell
control CAR-T CAR-T : 5000 cell

A Fresh (not frozen) CAR

A IP intravenous injection (100 mL, over 1h at RT)

< Patients flow in trial>

Screened
(signed consent)
(n=39)

( Excluded
| A IHC () for IL13Ra2 (n=13)

"l A Exclusion criteria (n=11)
A Withdrawal of consent by the subject (n=5)

Enrolled / Treated
(n=10)

| v v
Cohort 1 Cohort 2 Cohort 3
(1.0x107 cells/kg) (3.0x107 cells/kg) (1.0x108 cells/kg)
(n=3+1) (n=3) (n=3)

Content of this presentation is copyright and responsibility of the author. Permissioruserequired for re mcongress



Inclusion criteria
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Immunohistochemistry of primary tumor > 1/ 300



IL13Ra2 screening

A Screening entry (n=39) => 3 failure (histology,
PMHx and withdrawal)
A IHC (n=36) => IHC (-) exclusion (n=13) = 23

=> other exclusion criteria (+) (n=13)

H-score (screening)
H-scroe (enrolled cases)

300 300
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100 e 100
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A IHC (-) = 13/36 (34%) |
A Median = 35/300 (range 6 -80)
A Median = 6/300 (range 0 -80) A Mean =239.1



Exclusion criteria
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High dose dexamethasone > 6 mg/ day



Baseline patients characteristics

CoDort 1 Cotlort 2 Co?ort 3 Total
(1.0x10 cells/kg) (3.0x10 cells/kg) (1.0x10 cells/kg) (n=10)
(n=4) (n=3) (n=3)
Age (yearsold)
Median 54.0(49.060.0) 45.0(39.055.0) 47.0(42.048.0) 48.5(39.0-60.0)
Sex,n(%)
Male 3 2 2 7 (70)
Female 1 1 1 3(30)
KPS at baseline,
Median(range) 65 (50-70) 70(60-80) 80 (60-90) 70 (50-90)
WHO grade
3 1 0 0 1(10
4 3 3 3 9(90
IL13R(2 H-score
Median(range) 70 (1080) 30 (640) 20 (1550) 35 (6:80)
Multifocal 1 2 1 4 (40)
*Sum of product of perpendicular diametee=3  aymor size
grhj];e; ttSch;Ar‘NdO: %%)an 3.4 cm Median(range) 1353(560-2925 45 (40682 2556(180-4284 903(40-4289
Recurrence
First 1 1 1 3(30)
Second 1 1 - 2 (20)
Third or more 2 1 2 5 (50)
S e o 3 1 1 o 60
Prior Temoztomide 4 3 3 10 (100)
Prior Bevacizumab 2 3 1 6 (60)



Supplementary table 3. Release criteria and selected batch attributes of YYB -103 products administered to each patient

Test parameter Release criteria Al-01 Al1-02 Al1-03 Al-04 A2-01 A2-02 A2-03 A3-01 A3-02 A3-03
Dose level (cells/kg) 13107 /Kg 13107 /Kg 13107 /Kg 1310°"7/Kg 3310"7/Kg 33107 /Kg 3310"7/Kg 1310"/Kg 1310"8/Kg 131078/Kg
Infused cell number N n n A N n n N N n

(Total viable cells) N/A 6.7 3 10”8 5.4310"8 5.6 3 10"8 7.8310"8 1.63 1079 2.6 3 10"9 2.9310M9 7.3310M9 5.23 10”9 7.8310M9
Infused CAR¢cells 4.03 10”8 1.7310"8 2.1310"8 3.0310"8 1531079 0.93 10"9 1.231079 2.83 10M9 3.73 10"9 4.0 3 10"9
Cell viability (%) > 75% 94 96 95 96 97 97 97 95 96 95
CD3+ (%) > 95% 98 100 99 99 99 99 100 100 100 99
CAR¢cells (%) > 10% 59 31 38 39 93 36 42 39 72 51
Relative cytotoxicity (%) > 25% 42.7 30.0 42.6 25.9 30.3 58.7 63.4 56.7 36.4 30.8
Vector copy number < 4 copies/cell 1.9 1.2 1.3 1.0 3.0 1.1 1.2 3.0 3.8 3.2
(copies/cell)
Growth curve CAR transduction efficiency
—ATG—
105+ - - - Ad~02- - 100+
< o
6\ ------ A-]:_,OB. . 8\-/ 80
c =1 - AL-Od - >
J ——re-01— &
— &) 60' o
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2 S ° Median = 40.5%
€ 102d e A2-03-- -
-] -
c —A3-01— g 4 —tvsy
o] 101 O o
- - D = S
S A3-G; 2 o0
...... A3-03- - g
100 v v ] v v ] I I 1 E
0 3 6 9 12 15 (o 0



Supplementary table 4. Immunophenotypic composition of YYB

-103 products administered to each patient

Patient CD3+ (%) | CDa+ (%) CD8+ (%) (c%g?gt(:?()m (ggfgltl)gg) (cggiég?ﬂ (ngﬂ?’rf :f%ﬂ (CBOCSEA(?%H (ﬁgﬂigﬁf&g@ﬂ (CD4T5(|:Qn;-(<O:/OéR7+) (CDL;IE-SeRTA-(OC/OéR%) (CDZEQZ\ig/é)R7-)
A1-01 98 6.3 86.0 0.0 285 0.3 152 20.0 5.0 10.1 55.3 296
A1-02 100 12.1 83.4 0.0 18.0 0.1 23.9 12.2 7.8 11.0 31.3 49.8
A1-03 99 21.1 75.5 0.0 28.6 0.9 451 20.6 2.1 1.3 55.2 41.4
A1-04 99 23.4 735 0.0 23.0 05 33.4 19.3 13 35 63.9 31.3
A2-01 99 3.6 93.2 0.0 47.3 0.2 46.1 16.3 1.2 23 75.2 21.3
A2-02 99 23.6 725 0.0 25.7 0.2 21.2 223 05 3.4 80.6 15.4
A2-03 100 115 79.3 0.0 24.9 0.1 11.3 35.0 0.0 0.1 86.0 13.9
A3-01 100 44 89.6 0.0 39.2 0.0 15.1 24.5 03 2.6 89.4 7.7
A3-02 100 31.7 64.2 0.0 26.9 0.2 39.4 34.9 0.1 0.3 77.7 21.9
A3-03 99 22 73.4 0.0 24.7 0.2 12.2 13.4 0.3 0.7 63.0 35.9
Median 99 16.6 77.4 0 26.3 0.2 2255 203 0.85 2.45 69.55 25.75
Min 98 3.6 64.2 0 18 0 11.3 12.2 0 0.1 31.3 7.7
Max 100 31.7 93.2 0 47.3 0.9 46.1 35 7.8 11 89.4 49.8
Lymphocyte subsets Inhibitory markers Memory phenotype
150+ 50~ o 100~
40- o
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Treatment related Adverse events

Cohort 1 Cohort 2 Cohort 3 Total
(n=4) (n=3) (n=3) (n=10)

Investigations (grade) A N o DLT ( O G3 ’ CTC

AST/LT increased 2(1,3) 2(1,1) 3(4,1,1) 7(60f1,3)
~ Thrombocytopenia - 22 T 2@y T 4EdLy) T - Pneumonia, unrelated
Creatinine elevation 1(2) 1(2)
. _ Fever 2(1,2 31,12 _.3(1.2,2,8((40of1,40f2), _, A No ICANS

Nervous system disorders (grade) A CRS
Headache 1(2) 21,1 3(30f1)
*Muscle weakness leftided 1(2) 1(2) - Pyrexia G3 (a|| cohort 3)
*Seizure 1(1) 1(2) 1(1) 3(20f1,3)

Gastrointestinal disorders (grade) - ASTI/LT elevation G3 (n:]-)
Constipation 2(,2) 21,2
Diarrhea 1(1) 1

Musculoskeletal and connective tissue disorders (grade)

Joint range of motion 1(2) 1(2)

decreased

Myalgia 1(2) 1(2)

Others (grade)

*Hypertension 1(3) 1(3)

*Blurred vision 1(2) 1
Hiccups 1(2)




Transient lymphopenia

Absolute Lymphocyte count in blood

Lymphocyte (%) in blood -~ A1-01
4,000 - AL02
- A1-03
3 3 3,000 - Al04
S %)

@ 40;)‘ \ —— A2-01
g; S 20008 -~ A2-02
: S\ L
¢ A3-01

3 S 1,000 -x\\}-
O - \ WV A3-02
-9~ A3-03

Days after CAR-T infusion Days after CAR-T infusion

On-target off -tumor Testosterone levels in serum

Normal range

ng/mL in serum

Days after CAR-T infusion



1st case Known Anaplastic ODG
=> RT w/o resection (2011 2n ~ 4n ) 27

Screening
=> 201106-29~1012 TMZ & IP prep.
=> PDr CK radiosurgery(201-81-24)
=> s/p BEV # 10 cycles (201@3-07~2020602-03)
=> 202107-26 resection on progressidBix Anaplastic ODG
2021-07-25 N 2022-08-29 2022-11-03 (D-1)

KPS 70-> 60
(fall down,
skull fracture)®

YYB103 CAR-T
(1.0x10’ cells/kg)




Tumor response (RANO 2.0)

A1-01 [Target #1]

A1-03 [Target #3]

~BEV+RI#12  BEV+CBP (“24.10/31~)

A1-04 [non-CE]

~ BEV+IRI #19
ol

Best response; SD ain30s(3/6)

I A2-02 [Target #1]

BEV

A2-03 [non-CE]
~ICE#2, BEV+C BEV+CBP #3

- A3-01 [Target #1]

" i) e

BEVHRI #5, BEV #6 (~ 24.11/28)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Months

PR ~ SD @PD # PD,radiological finding XDeath ® prior BEV Steroid +CTx xRTx
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Journal of Neuro-Oncology (2018) 138:141-145
https://doi.org/10.1007/511060-018-2780-1

CLINICAL STUDY

@ CrossMark

A2-01

Rechallenge with bevacizumab in patients with glioblastoma
progressing off therapy

Charlotte Bronnimann' - Cristina lzquierdo' - Stéphanie Cartalat' - Laure Thomas' - Bastien Joubert'2-
Laura Delpech® - Marc Barritault>** . David Meyronet?>**. Jérdme Honnorat'?¢ . Francois Ducray'%**

A2-03, Basal D62 D160
— o T : After 8 cycles

of BEV + IRT

v

BEV+IRT
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YYB-103 CAR-T transgene

Serum

Copies/ug in blood

AUCg ( coOpi es/ e g

80,000+

03 7 14 28 84
Days after CAR-T infusion
106-
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1044 _._‘_
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101-
100 T T T
Cohort 1 Cohort 2 Cohort 3
Dose level

¢amot ke

A1-01
A1-02
A1-03
A1-04
A2-01
A2-02
A2-03
A3-01
A3-02
A3-03

At the time of
enrollment

CSF

Copies/ug

Copies/ug

No CSF CART at Cohort 1(1.0x10cells/kg)
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Exploratory correlation between peak fold change Peripheral Dblood AUC accoc

in peripheral blood and baseline tumor size Patients were stratified into C&letected and CSkot-detected
groups
zZ
Peak fold change vs Baseline tumor size a p=031
(o))
5000~ n=10 : 106+
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Peak fold change CLM-103 detection in CSF



Cytokines

Serum

IFN-g IL-2 IL-6 TNF-@ IL-10
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Ag depletion

D158 => PD
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