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ÅCNS lymphatics
ïCNS is often described as an immune-

privileged organ

ïwith the consensus that since the brain 
does not contain lymphatic vessels

ïa functional connection from the CNS to 
the cervical lymph nodes using tracers in 
animal studies and cadaver

Uniqueness of Brain TME (I)



Uniqueness of Brain TME (II)

ÅAntigen Presenting Cells (APCs)

ïBrain parenchyma is continuously 

surveyed by its only resident leukocyte. 

ómicrogliaô

ï their capacity as APC remains in 

question, do not appear capable of 

migrating from the parenchyma to the 

vascular system for the induction of an 

adaptive immune response

ïbut express MHCII in inflammatory 

conditions such as multiple sclerosis, 

viral infection and Alzheimer

ïdendritic cells (DCs) normally serve as 

phagocytes, but once activated, process 

the antigen and carry it to lymph nodes 

where they function as potent APCs

ïMeningeal DCs are surveil material crossing 

the blood-CSF barrier or BBB

ïAlthough 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 (?)



In this study, we successfully characterized the specialized morphologic

features of basal mLVs in distinct locations by careful dissectionofthe skull base in mice



Immune- check point PD- 1/PD- L1

ñCNS is no more an immune privilege site, but 

Gliomas actively escape from adaptive cytotoxic immunityò



Check mate 143

PD-L1 expression 

from initial GBM

Safety of Nivo add-on 

to GBM CCRT

Newly diagnosed GBM MGMT

TMZ CCRT vs. Nivo + RTunmet

met TMZ CCRT w/ or w/o Nivo

Phase I/II on-going



WTiNT Cell 

infusion

D-05 1g/m 2 cyclophosphamide

D-04 20mg/m 2 fludarabine

Figure 3. SchematicdiagramdepictingWT-1 adoptiveimmunecell therapy.

Screening with WT-1 on ςD21~28

WT1-specific CD8+ T cell (WT1-iNT) 

adoptive cell therapy (ACT)



<study flow>
lymphodepletion

Å Decrease both 

ócytokine sinksô 

and Treg
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Adaptive immunity

Glioma heterogeneity

WT1-052



1st. Jun, 2009

Oilgodendroglioma
(WHO G2)

2nd. Dec, 2011

Anaplastic ODG
(WHO G3)

3rd. Sep, 2016

Anaplastic ODG
(WHO G3)

1p19p-codel
IDH1-mt



Radiation therapy 5,400 cGy after 1st craniotomy

Proton beam therapy 4,000 cGy after 3rd craniotomy



ÅRadiologist: R/O recur >> RT change, the 

lesion is too small for perfusion MRI

ÅMulti-disciplinary BT board recommend 1) 

excisional biopsy

2) WT-1 ACT

ÅtŀǘƛŜƴǘΩǎ Yt{ Ґ фл

ÅHer refused any further surgery but accept 

phase 1 WT-1 ACT

(2019-07-10) just finished 24th TMZ, 7.8 yrsafter the 1st recurrence, 10 yrsafter the 1st op
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Figure 4. TumorresponseandCD8+ T-cell kineticsfollowing Wilms tumor1 adoptiveimmunecell therapy. Chronological

changesin the medial frontal tumor masssizeandperipheralCD8+ T-cell concentration. The transientincreasein tumor
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Completeremissionwasmaintainedfor up to 5.7 yearspost-treatment.

D420

2019-07-10
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Figure 6. Cytokineprofile of PBMCs. PBMCswereisolatedby Ficoll-gradientcentrifugationfrom heparinizedbloodsof patient

at indicateddays. PBMC wereplatedin 48 well cultureplate(5³105 cells/1ml/well) andstimulatedwith PMA + ionomycin(P/I)

or 4 different WT1 peptidesthat usedto produceWT1-specific CD8+ T cells for 48 hr. Cytokinesin culture supernatantwere

measuredwith Th1/2/17CBA kit (BD Bioscience).



183 days after 
intraventricular 
CAR-T infusion 
(1x106/cycle)

Intracavitary CAR-T infusion achieved 
local control but distant progression





Things to be discussed

ÅBiomarker of IL-13a
- H-score; impact (1~3) * % (area)

- Serum/ CSF marker (?)

- CSF is in direct contact with tumor

- LC-MS/ proteomics is possible

- Simple flow cytometric analysis is hard 
to obtain

ÅDrug delivery route
- Intracavitary delivery after resection or 

intraventricular delivery for distant 
lesion in a City of Hope case; 
leptomeningeal >> parenchymal

- Intravenous: need a PET study to 
prove drug delivery

ÅPhase 1 of ó3+3ô design
- Allow repeated injection (dose 

escalation)

- SOP for SAE (i.e. cytokine storm)

Å Intravenous route ѡ ởʷ Ἅ

Å Lymphodepletion ╕ PIʷ ͖

Å͍Ң ╪ѻ ♆▄ừ dataᵎ Ⱶ ṕᾋѸ. ʷѨ ᶑ 

publication (?)צּ̎ ⁭ ᾋѸ

Å Tumor archive ›Ἁ IHCᴘ expression╖ ╩ ṕᾋѸ



SRP assay 
(binding affinity)

TMA
(commercially available human tissue)

Interleukin-13 receptor a2 protein is not expressed after 

thymus modulated suppression except testis

Cancer-germlineantigens shared expression 

in both normal gametogeniccells and 

human cancer
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ñWe have identified anti-CD19 CAR T cells in the CSF, 

confirming the ability of these cells to cross the BBBéò



▄ừᾋ  ♫ᶙ

╞ḹ⁄ Ṭ⅝ר  ֞Ѥ ◓ḛἛ ῸἛ о̪ꜙ ▫ᵑ ҍỮ╖ᴛ IL13Rǂ2 ╪♠ Chimeric Antigen Receptor -T 
Cell (CAR-T) YYB-103╥ Ό♣Ἓ ḓ Ͽ–Ἓ╙ ʺ ͙ ─  Ѿ▀͙̕, Ѿ▀̱, ̑ˌ, ♫ 1ừ ▐Ữᾎ

A Single-center, Single-arm, Open-Label Phase 1 Clinical Trial to Assess the Safety and Tolerability of YYB -103, IL13Rƽ2 
Targeted Chimeric Antigen Receptor -T Cell (CAR-T) in Treating Patients with Refractory or Recurrent Malignant Glioma 

▄ừᾋ  ͖ʹ Enroll͙2024 ~ 2022-11-02 ר -05-07 (1Ц 6ˌ∩)

3 + 3 design ᾎ ҍỮ▫ ὡ

1Ѿ́ (1.0x107 cells/kg) 3 + 1ᶘ

2Ѿ́ (3.0x107 cells/kg) 3ᶘ

3Ѿ́ (1.0x108 cells/kg) 3ᶘ

< Protocol schema>



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Screened

(signed consent)

(n=39)

Enrolled / Treated

(n=10)

Cohort 1

(1.0x107 cells/kg)

(n=3+1)

Cohort 2

(3.0x107 cells/kg)

(n=3)

Cohort 3

(1.0x108 cells/kg)

(n=3)

Excluded
Å IHC (-) for IL13Ra2 (n=13)

Å Exclusion criteria (n=11)

Å Withdrawal of consent by the subject (n=5)

ÅFresh (not frozen) CAR-T

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

U87 : 10000 cell

CAR-T : 5000 cellcontrol CAR-T 

cell

< Patients flow in trial>



1  Ἅ♩͖כ (ScreeningCriteria,ḟᶴ 1, D-19)
:ῷמ╥ ɒ ӧ ⱳˠ⁄ Ṩ ӇѤ ҍỮ▫⁄  ╪ ᾎ♩⁄Ἄ IHCḓ PBMCŋ   ʕ ḓ ʕ בֿ Ợᵑ ᾒᾎ

1. ṕ ▐Ữᾎ  ⁴⁄ ■Ḙ♅╓ᴘ ἉᶑҼ╢  ▫

2. ᵠ 19Ἒ ╧ừ φ  75Ἒ ḅᵠ╥ ϶¶Ф

3. ⱳֹו ♠╖ᴛ ╘ Ἕ ♠╖ᴛ ╬ӈ ּש Ἐ ῴἘ л̧⸗ ■(WHO͙ר⁄ ӻג GradeȤ֞Ѥ ȥ)

ᴛ ʻ Ѿ́Ṋ ר ᴮ⁄ ҉ Ѥ ᴮᵑ Ḛ ╛⁄ҵ Ṭ̯ ̆ Ṭ╞ ֞Ѥ ◓ḛ(Ḉ̰ᾐ˿ꜙ‚

(Societyfor Neuro-Oncology)⁄Ἄ ♬╥  ResponseAssessmentfor Neuro-Oncology(RANO)criteria for high

gradegliomasŋ ⁄ᴛ άtǊƻƎǊŜǎǎƛƻƴ5ƛǎŜŀǎŜόt5ύΩ╖ר͙  ҉ Ѥ ˿↕)╙ ╬  ὡ ▓Ѥ ⱳֹו ♠ ḓ/֞

Ѥ ₅Ữ ♠ ▫ᴮʺ ▓Ѥ ▫

4. ▀Ữὡ ѫᴏ ҵ KamofskyPerformanceStatus(KPS)Scale╧ 60╧ừ╬ ▫

5. ᾎ ▫ Ѿ⁄ ӻᵐ ҍỮ▫╥ ϶╘ ͖ Ҋ Ὕᶕ╧ ἲ 12ד ╧ừ╖ᴛ ₉ỮӇѤ ▫

Inclusion criteria

Immunohistochemistry of primary tumor > 1/ 300
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Å Screening entry (n=39) => 3 failure (histology, 

PMHx and withdrawal)

Å IHC (n=36) => IHC (-) exclusion (n=13) = 23

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



5. ╪♣╥ ᴮ╪ᴏ╥ ὡ₮ Ữ̕ ′╪ ѻ╛╥ ᴮ ⱳˠ╙ r ⱴ Ѥ ▫

- בֿ ꜙ ӈ ḟởἍ ᴫ ₭ᴫ  ἲ 12תּ ʺדϱ ▫

- Ữ͙ …͕Ӈּת Ώ╘ ͖  Ἒ  ҳἘ ⅔Ḷ : ἲ 3דʺ ˿ ̓ӈ ▫ 

- ẈἚ ҳἘ♫(₉, ╬ ᴝ, ᶜᾎ  Ӯ) : ἲ 1דʺ ˿ ̓ӈ ▫

- ╪♣ ᴮᴛ ╬  ḛỸ Ѥ ҳἘ Ḑ ╧ừḖ╛( ᶘ Ḑ ḢḖּצ╕ ♫№)╧ ᶘӋ ᴫʷ ₭ᴫӈ ▫

1. ᾅ ᵙѹ ᾎ♩⁄ Ṓӈ ₅Ữ ♠ ˤỢ⁄Ἄ лᾏ╢ ⸗Ἐ ♆╧(ventricular seeding), Ὕ ϼ ♆╧(spinaldrop metastasis),⁴

Ὕᵟ ♆╧(leptomeningealmetastasis)̫ ▫ ѻӈשּ 

2. ᶑ⁮ ˷ ,■ʷ ᶑ⁮ֹו  ֞ Ѥ ⁸ּצἘ ֹו ╢ ἲ˵╪ ▓Ѥ ▫

3. ѻ╛╙  ┘╢  Ἐ ᾑ◌ ̒ ֹו ╙ ̋ ▫ בֿ

- ⱳ♥Ӈּת ΏѤ ̆   (SBP> 180mmHg֞Ѥ DBP> 110mmHg),ṬΌ♬  ᾔּש, ự♣ּש,о פֿ ̕ , ᵢּש,ᾔṨ♣, ╘ 

ϱ 6ˌ∩ ╪Ͽ⁄ ḛỸתּ  ᾔ͐ ˿ ự ֞ Ѥ ַאҍ  ᾔ◑Ἓ Ṩ♬ᵱ

4. ᾅ ᵙѹ ͙5 רУ ╧ϼ ▄ừᾋ  Ҋừֹו  ╧№╢ ῴἘ⸗‗╢ ͖₳ᴌ╪ ▓Ѥ ▫ (♠♥  ᴮӈ ▫̺˿Ṩ,Ữ Ͽ ,͙♇ 

֞Ѥ Ἕ  Ṩ ,̰ἵ ♣ᵞἐ ,┬Ḣ̕ Ữ Ͽ  Ӯ)╥ ˿ ↕ ᾅ ᵙѹ ͙ (3Ц ╪Ͽ ר

Exclusion criteria

High dose dexamethasone > 6 mg/ day



Baseline patients characteristics
 

  

Cohort 1 

(1.0x10
7

 cells/kg) 

(n=4) 

Cohort 2 

(3.0x10
7

 cells/kg) 

(n=3) 

Cohort 3 

(1.0x10
8

 cells/kg) 

(n=3) 

Total 

(n=10) 

Age (years old)     

Median 54.0 (49.0-60.0) 45.0 (39.0-55.0) 47.0 (42.0-48.0) 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) 

IL13RŬ2 H-score     

Median (range) 70 (10-80) 30 (6-40) 20 (15-50) 35 (6-80) 

Multifocal 1 2 1 4 (40) 

aTumor size     

Median (range) 1353 (560-2925) 45 (40-682) 2556 (180-4284) 903 (40-4284) 

Recurrence     

   First 1 1 1 3 (30) 

   Second 1 1 - 2 (20) 

   Third or more 2 1 2 5 (50) 

Steroid use as 

baseline 
3 1 1 6 (50) 

Prior Temozolomide 4 3 3 10 (100) 

Prior Bevacizumab 2 3 1 6 (60) 

*Sum of product of perpendicular diameter 

(refer to RANO 2.0)

*Max tumor d = mean 3.4 cm



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

Test parameter Release criteria A1-01 A1-02 A1-03 A1-04 A2-01 A2-02 A2-03 A3-01 A3-02 A3-03

Dose level (cells/kg)

N/A

1 Ǝ10^7 / Kg 1 Ǝ10^7 / Kg 1 Ǝ10^7 / Kg 1 Ǝ10^7 / Kg 3 Ǝ10^7 / Kg 3 Ǝ10^7 / Kg 3 Ǝ10^7 / Kg 1 Ǝ10^8 / Kg 1 Ǝ10^8 / Kg 1 Ǝ10^8 / Kg

Infused cell number 

(Total viable cells)
6.7 Ǝ10^8 5.4 Ǝ10^8 5.6 Ǝ10^8 7.8 Ǝ10^8 1.6 Ǝ10^9 2.6 Ǝ10^9 2.9 Ǝ10^9 7.3 Ǝ10^9 5.2 Ǝ10^9 7.8 Ǝ10^9

Infused CARϕcells 4.0 Ǝ10^8 1.7 Ǝ10^8 2.1 Ǝ10^8 3.0 Ǝ10^8 1.5 Ǝ10^9 0.9 Ǝ10^9 1.2 Ǝ10^9 2.8 Ǝ10^9 3.7 Ǝ10^9 4.0 Ǝ10^9

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

CARϕcells (%) > 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

(copies/cell)
< 4 copies/cell 1.9 1.2 1.3 1.0 3.0 1.1 1.2 3.0 3.8 3.2 
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Supplementary table 4. Immunophenotypic composition of YYB -103 products administered to each patient

Patient CD3+ (%) CD4+ (%) CD8+ (%)
B cell (%)

(CD3-CD20+)

NKT cell (%)

(CD3+CD56+)

PD1 (%)

(CD3+PD1+)

TIM3 (%)

(CD3+TIM3+)

LAG3 (%)

(CD3+LAG3+)

Naïve T cells (%)

(CD45RA+CCR7+)

Tcm (%)

(CD45RA-CCR7+) 

Tem (%)

(CD45RA-CCR7-)

Temra (%)

(CD45RA+CCR7-)

A1-01 98 6.3 86.0 0.0 28.5 0.3 15.2 20.0 5.0 10.1 55.3 29.6 

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 45.1 20.6 2.1 1.3 55.2 41.4 

A1-04 99 23.4 73.5 0.0 23.0 0.5 33.4 19.3 1.3 3.5 63.9 31.3 

A2-01 99 3.6 93.2 0.0 47.3 0.2 46.1 16.3 1.2 2.3 75.2 21.3 

A2-02 99 23.6 72.5 0.0 25.7 0.2 21.2 22.3 0.5 3.4 80.6 15.4 

A2-03 100 11.5 79.3 0.0 24.9 0.1 11.3 35.0 0.0 0.1 86.0 13.9 

A3-01 100 4.4 89.6 0.0 39.2 0.0 15.1 24.5 0.3 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 22.55 20.3 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
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Treatment related Adverse events

ÅNo DLT (Ò G3, CTCAE v 4.0)

- Pneumonia, unrelated

Å No ICANS

Å CRS

- Pyrexia G3 (all cohort 3)

- AST/LT elevation G3 (n=1)

Cohort 1 

(n = 4)

Cohort 2

(n = 3)

Cohort 3 

(n = 3)

Total

(n = 10)

Investigations (grade)

AST/LT increased 2 (1, 3) 2 (1, 1) 3 (1, 1, 1) 7 (6 of 1, 3)

Thrombocytopenia - 2 (1, 2) 2 (1, 1) 4 (3 of 1, 2)

Creatinine elevation 1 (1) 1 (1)

Fever 2 (1, a2) 3 (1, 1, 2) 3 (1, 2, 2) 8 (4 of 1, 4 of 2)

Nervous system disorders (grade)

Headache 1(1) 2 (1, 1) 3 (3 of 1)

*Muscle weakness left-sided 1 (2) 1 (2)

*Seizure 1 (1) 1 (2) 1 (1) 3 (2 of 1, 3)

Gastrointestinal disorders (grade)

Constipation 2 (1, 2) 2 (1, 2)

Diarrhea 1 (1) 1

Musculoskeletal and connective tissue disorders (grade)

Joint range of motion 

decreased

1 (1) 1 (1)

Myalgia 1 (2) 1 (2)

Others (grade)

*Hypertension 1 (3) 1 (3)

*Blurred vision 1 (2) 1

Hiccups 1 (2)



Transient lymphopenia
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1st case Known Anaplastic ODG 

=> RT w/o resection (2011Ц 2∩~ 4∩) 27  

    => 2011-06-29~10-12 TMZ 

=> PDᴛ CK radiosurgery(2018-01-24) 

=> s/p BEV # 10 cycles (2018-03-07~2020-02-03) 

=> 2021-07-26 resection on progression: Bx Anaplastic ODG 

2021-07-25

Craniotomy

Bx: AODG

2022-08-29 2022-11-03 (D-1)

PCV#6

Screening
& IP prep.

KPS 70 -> 60 

(fall down, 

skull fracture)

YYB-103 CAR-T

(1.0x107 cells/kg)

2022-12-02 (D28)Patient still stable 

but new lesion

D84

KPS 60 -> 70 

(walk alone)

D238



Tumor response (RANO 2.0)

Best response; SD at 3 mos(3/6)



median PFS = 2.63 (0.95 - NA) median OS = 10.87 (8.21 - NA)

<Stratification according to H-score>



A2-01
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Peak fold change vs Baseline tumor size
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Pre-treatment Post -treatment

Ag depletion

D158 => PD
D-1 D84; SDD28

D392 => craniotomy & removal


