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Chances and Challenges of
Al in a Hospital Setting

* There are strong needs for Al in a hospital to precision
medicine, reduction of medical staff work load and
increasing patient satisfaction level while there exist
some obstacles to progress.

* From this viewpoint, some of the topics for discussion
include but not limited:

1. highly secure medical database and analytics
technologies to extract useful medical information,

2. Al-assisted automated medical record system and
support for bilateral communication in informed consent,

3. proof-of-concept study of Al hospital functions in clinical
practice settings

4. creation of new Al-tool platforms to assist the diagnosis,
training, and communication of healthcare professionals.
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The aims of “Al Hospital Systems”

The Medical system has The aims of this program are
been developing by the to develop “Al Hospital
advances in researches in System” using Al, IoT, ICT
medicine, engineering, technologies with the big data
pharmacology, and [ > and implement into the clinical
genomics etc. practice and to provide highly-
Advanced advanced medical services
Complicated with reduction of the work
Personalized loads of doctors and nurses.

In the highly-aging society,

this program is extremely important to contribute to
*Maintenance of the high quality of medial care system
*Reduction of the national medical cost

*Enhancing the international competitiveness in medical field
-Reduction of working loads of medical workers

Future Vision of Al Hospital

Provision of effective and efficient healthcare based on detail patient information
Support for communications
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What can we obtain from the big medical data?

Identification of genetic and life-style
risk factors related to diseases

Personalized prevention of disease
(disease progression) or personalized
health care

Identification of disease causes or |

mechanisms

Identification of commonness and
differences of individual patients

Backup of the medical records
when the disaster happens.

Development of new diagnostics
and/or treatments

—t

Accurate diagnosis and precision
medicine

Elongation of healthy lives
Shortening treatment period
Reduction of individual medical costs

Providing the medical records.

Al functions needed in clinical practices

Accurate interpretation of
imaging data and
pathological data

Accurate diagnosis of imaging and
pathology at any hospitals or by any
doctors

\ 4

No differences in the quality of
diagnosis anywhere in Japan
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Significance of Al diagnostic system for imaging tests

0
(Ve 4 ﬁ ﬂ ﬁ 06 066 i Rapid increase of imaging

nu '*soﬂﬁd&ﬁ data
Further increase of cancer Automated diagnosis
incidence by aging society with Al is critically
important for keeping
the high quality of
diagnosis

Japan

CT+ MRI/ 1M people

Significant shortage of
Image diagnostician
Clinical pathologist

20% disagreement of
cancer diagnosis between

cancer-specialized hospitals
and city hospitals

Al functions needed in clinical practices

Accurate interpretation of Accurate diagnosis of imaging and
imaging data and pathology at any hospitals or by any
pathological data doctors

\ 4

No differences in the quality of
diagnosis anywhere in Japan

Sensoring system to detect Sending the information to the
risky changes by wearable === ambulance system to start treatment at
equipment early stages




Detection of abnormal signs by wearable sensors and
rapid emergency transportation by Al system

Cerebral 11\ a

[~ embolism

L)

Sending signals to

- - the emergency
B'G\ system and sending
an ambulance car

Detection of abnormal signs
by wearable tools

a— ~

CA ]

Cloét I.ng '\_.l|1| N\ﬂ' J‘U\J‘P UW%'* W‘II WV

e When we can start treatment within 2 hours,
Atrial Fibrillation patients can recover without disability

One in 20-30 in the
ne:n SR Reduction of people with disability

Reduction of medical cost

age group of 70 or
higher

Reduction of psychological and physical burden
of family members

Al functions needed in clinical practices

Accurate interpretation of Accurate diagnosis of imaging and
imaging data and pathology at any hospitals or by any
pathological data doctors

\ 4

No differences in the quality of
diagnosis anywhere in Japan

Sensoring system to detect Sending the information to the
risky changes by wearable 3 ambulance system to start treatment at
equipment early stages

Alarming various human errors

Detection of human errors  f====2>1 (errors in diagnosis, discrepancy
between the diagnosis and drug)

Detection of commonness Personalized treatment by the basis of
and differences in disease =3 omics/imaging/pathological/biochemical
conditions information

2019/11/20



Al functions needed in clinical practices

The amount of medical literature becomes 30 times bigger every year. It is extremely
hard to catch up the updated information even by the specialists. Hence, the
knowledge gap between basic scientists and medical workers and between medical
workers and patients/family members is getting larger and larger. To translate the
advances in basic science to daily clinical practice, Al-guided education system should
be urgently established.

Development of an Al e-learning system
Sharing the most updated information 9 (possibly bidirectional) of the most updated
and accurate knowledge for medical
workers and ordinary people

Keeping the eye-contact time between patients ; Convert the conversation between patients
and doctors in the clinic and doctors into the electric medical record

with Al

Assistance of the informed consent process Bidirectional Al system to assist the

) , , informed consent process for the treatment
Avoidance of doctor’s and nurse’s burnout 3| or procedure, and then keep the sufficient

syndrome caused by spending a huge amount time for Q&A between patients and
of time for explanation to patients/family e,
members (On the other hand, many patients !

and their family members feel unsatisfied

. . Reduction of doctor’s or nurse’s
explanations from medical workers)

physical and psychological loads

Reduce the time for making nursing records by Al

Oh! | cannot
finishing nurse
recording within
my working

About 30% of working
' U hours are spent for making
° nurse records

Al can convert conversation 5
to the text form From pin

microphone to Al

| can further
spend my
working hours
with patient f:

Significant contribution

IJ.:!

for reduction of 0 O (] ' U
working load 12
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Pathological

Medical Al Platform

! C Genetics Selection of
\_Diagnosis _/ Drugs

Ultrasound CT/MRI

Interpretation of Imaging

Endoscopy

diagnosis diagnosis

Mammography
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Medical Al Platform
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Pathological Al platform

Gastric tumor Lung tumor

Gynecological
tumor




What we can do to improve cancer cure rate ?

1. Increase the cancer screening rate
(Cancer-risk-based personalized screening system)
(Development of an easier and cheaper screening method)

2. Earlier detection of relapse/recurrence, and earlier treatment

3. Selection of a right drug at a right time to a right patient
(an effective drug with minimum risk of adverse events)
(Ineffective drugs simply cause progression of cancer
without any benefit to cancer patients)

4. Development of new classes of drugs
(Molecular-targeted drugs)
(Immunotherapy; Neoantigen vaccine*CAR-T therapy+TCR-
engineered T cell therapy) 17

Liquid Biopsy

Xenograft model

Lung cancer
Predict the

chemosensitivity

Liver cancer

Identification of
fused-genes

Identification of cancer-
specific mutations

Identification of cancer-
derived components

: Blood Vessel
Pancreatic cancer

Colon cancer
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Sources of Fluid for Liquid Biopsy

CNS tumor

v

Spinal fluid

v

Head and Neck Saliva

cancer

Lung Cancer, .
Ovarian Cancer Pleural effusion Blood

etc. Ascites

Kidney Cancer, .
———
Bladder Cancer Urine

etc.

D 19

The frequency of mutated alleles reflects to tumor burden?

§ Normal cell derived DNA é Cancer cell derived DNA

small Tumor

2019/11/20
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Application of liquid biopsy

1._Cancer Screenina,
2. Detection of minimal residual disease.
3. Drug selection by molecular profiling.
4. Monitor recurrence/relapse.
5. Monitor response to targeted therapeutics.

L g
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Pre-surgery
Post-surgery
Hnder Chemotherapy

Post-surgery
Post-surgery
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After Chemotherapy@

Under Chemotherapy
Under Chemotherapy @
Under Chemotherapy @
Under Chemotherapy @
After Chemotherap
After Chemotherap

70-80% of resectable cancer can be detectable by liquid biopsy

RESEARCH

CANCER

Detection and localization of
surgically resectable cancers with a
multi-analyte blood test

Joshua D, Coben,**** Lu 1L Yuouan Wang,"*™* Christopher Thoburn,”

Bahman Afsari,” Ludmila Danilova,” Christopher Douville,"*** Ammar A. Javed,”

Fay Wong."™* Austin Mattox,"*™* Ralph. H. Hruban,™** Christopher L. Wolfgang."

Michael G. Goggins, ™" Marco Dal Molin,* Tian-11 Wang,"* Richard Roden,™

Alison P. Klein,*** Janine Ptak,**** Lisa Dobbyn,"** Joy Schaefer,'**

Natalie Silliman,"*™* Maria Popoli,'™* Joshua T. Vogelstein,' James D, Browne,™ N
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Hui-Li Wong,"” Aaron 8. Mansfield,” Jin Jen ™ § 100%
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Science 359, 926-930 (2018) 23 February 2018
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Liquid biopsy of 67 lung cancer samples

- Mutations of at least one gene were detected in 58/67 (87%) of lung
cancer cases.

Gene  %_patients Gene %_patients
TP53 63% CDK6 4% 100% Detection rate
EGFR 24% CCND2 4% 80%
KRAS 10% GNAS 4% 0%
FGFR3 10% CCND3 3%
MET 7% BRAF 3% 40%
PIK3CA 6% CDK4 3% 20%
12 6% ERBB2 3% 0% Stagel ~ Stage2  Stage3  Stage4
APC 4% FBXW7 3% (N=7) (N=5)  (N=19)  (N=33)
FGFR1 4% Others 12%
Low et al. ,;

Clinical importance of mutation detection
JFCR-LU-06; monitoring JFCR-LU-17

ALK(IHC+) ) PF-06463922+ Alectinib o
Crizotinib, Alectinib Avelumab PD rechallenge Ceritinib
2012/12/08 2014/10/08 2016/08/31 2018/07/30 2018/10/31 2018/11/28
-
1)
LU-06 "~
Molecular Molecular
Sample CHROM REF ALT ID Depth mutant MAF Gene
Depth allele
LU-06 chr2 C T p.D1203N 91947 6477 5 7.72E-04 ALK
LU-06 chr2 [} G p.G1269A 78998 7072 120 0.017 ALK
LU-06 chr2 A C p.111718 57365 4515 52 0.012 ALK
LU-06 chr12 T G p.Q61H 61985 3795 12 0.003 KRAS
LU-06 chr12 T A p.K117N 35702 4778 16 0.0033 KRAS

ALK- G1269A - crizotinib resistance (15t generation)
ALK- 11171S - alectinib resistance (29 generation)
ALK- D1203N - sensitive to Alectinib, Brigatinib, Ceritinib, Lorlatinib

2019/11/20
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Clinical importance of mutation detection
JFCR-LU-06; monitoring JFCR-LU-17

ALK(IHC+) - PF-06463922+ Alectinib o

Crizotinib, Alectinib Avelumab PD rechallenge Ceritinib

2012/12/08 2014/10/08 2016/08/31 2018/07/30 2018/10/31 2018/11/28 2019/01/18
- -

wos 1 Luar ]

Molecular Molecular
Sample CHROM REF ALT ID Depth mutant MAF Gene
Depth allele
LU-06 chr2 C T p.D1203N 91947 6477 5 7.72E-04 ALK
LU-17 chr2 C T p.D1203N 91186 3729 10 2.68E-03 ALK
LU-06 chr2 C G p.G1269A 78998 7072 120 0.017 ALK
LU-17 chr2 C G p.G1269A 59480 3772 16 0.004 ALK
LU-06 chr2 A C p.111718 57365 4515 52 0.012 ALK
LU-17 chr2 A C p.111718 45356 2297 0 0.000 ALK
LU-06 chr12 T G p.Q61H 61985 3795 12 0.003 KRAS
LU-17 chr12 T G p.Q61H 51895 2467 30 0.012 KRAS
LU-06 chr12 T A p.K117N 35702 4778 16 0.0033 KRAS
LU-17 chr12 T A p.K117N 24395 2524 11 0.0044 KRAS

ALK- G1269A - crizotinib resistance (15t generation)
ALK- 11171S - alectinib resistance (2" generation)
ALK- D1203N - sensitive to Alectinib, Brigatinib, Ceritinib, Lorlatinib

Advantage of Liquid Biopsy-1

Liquid biopsy
can detect clonal
changes

3 months of
treatment

Before

Treatment Clones resistant

to drug A

A half-time of cfDNA is 2-3
hours

Liquid biopsy always reflects
the real-time-tumor conditions.

2019/11/20

13



Monitoring cfDNA in a colon cancer patient

Col24 (Stage lllb) 18t meta 1st meta 2nd meta Images shown
0.9 detected removal detected = meta. size |
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0 1 2 3 4 5 6 7 8 9
Months after surgery

**Chemotherapy: 2018/05/15-2018/07/16

FOLFOXIRI + Bevacizumab: 2018/11/29-

Advantage of Liquid Biopsy-2

Intratumor

Intra- and inter- tumor
heterogeneity can be reflected
in the results of liquid biopsy

Intertumor
heterogenei

2019/11/20
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What we can do to improve cure rate ?

1. Increase the cancer screening rate
(Cancer-risk-based personalized screening system)
(Development of an easier and cheaper screening method)

2. Earlier detection of relapse/recurrence, and earlier treatment

3. Selection of a right drug at a right time to a right patient
(an effective drug with minimum risk of adverse events)
(Ineffective drugs simply cause progression of cancer
without any benefit to cancer patients)

4. Development of new classes of drugs

(Molecular-targeted drugs)
(Immunotherapy; Neoantigen vaccine*CAR-T therapy+TCR-
engineered T cell therapy)

29

by treatment with antibodies targeting the PD-1/PD-L1 pathway

Objective response rates

Type of Cancer ORR (%)
Melanoma 20-32%
Stomach 31%
Esophagus 30%
Bladder 25-26%
Kidney 25%
SCLC 18-25%
Head & Neck 12-25%
NSCLC 14-19%
Breast 12-19%
Ovary 10-15%
Uterus (endometrial) 13%
Uterus (cervix) 13%

Liver

9%

Although treatment targeting
immunecheckpoint molecules reveals
durable effect, the majority of patients
can not have any benefit from these
therapies, which are very expensive.

(1) We need to select patients who
can expect to have benéefit.

(2) We need to develop the way to
further enhance the effect of
these treatments or another types
of immunotherapy to eradicate
cancer cells. -

2019/11/20
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ORIGINAL ARTICLE

PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

B Overall Survival in Cohorts with Colorectal Cancer
1.0

P=0.03 by log-rank test
hJ
>
€ 084
3
@A
% el Mismatch repair—deficient
é
‘s
0.4
E
5 Mismatch repair-proficient
-g 0.2+
a
0.0 T T T T 1
0 3 6 9 12 15
Months
No. at Risk
Mismatch repair- 11 9 7 5 1 0
deficient
Mismatch repair- 21 12 5 1 1 ]
proficient

Colon cancer in HNPCC
(caused by mismatch
repair genes) are known
to show better prognosis
than sporadic colon
cancer.

A higher number of
missense mutations
generated a higher
number of
immunogenic

neoantigens

31

There are various types of cell in cancer tissue

£ Cancer cell

(O Lymphocytes that attack cancer cells
L Immunosuppressive cells/molecules

When cancer grows,

immunosuppressive side is
dominant to immune active side

2019/11/20

16



There are various types of cell in cancer tissue

When cancer grows, In some cancers, there is very
immunosuppressive side is weak anti-cancer immune
dominant to immune active side. reactive cells.
Q Cancer cell
(O Lymphocytes that attack cancer cells
o Immunosuppressive cells/molecules 3

79 year old with 60 pack year smoking history who presented with chronic cough in April 2015

- " Widespread
_* + | metastases in

9 ' Chest
Abdomen

| C1=9/25/2015
| C2=10/9/2015

B4 THE UNIVERSITY OF
«# CHICAGO MEDICINE

34

2019/11/20
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Marked tumor shrinkage after 5 doses of anti-PD-1 antibody

8/28/2015 11/30/2015 after C5

right adrenal metastasis no longer measurable

of 4.6 cm

Right peri-renal lesion

Right peri-renal lesion
has decreased to 3.5 cm

of 4.6 cm

Left lower quadrant massi} e MEss o 7.5 @i

of 1.9 cm

Bd THE UNIVERSITY OF

</ CHICAGO MEDICINE 35

79 year old with 60 pack year smoking history who presented with chronic cough in April 2015

4/30/2015 5/12/2015
s | - ' Widespread
: ‘ — s+  metastases in
’J‘ N *‘ ﬂ : Chest
. _ N 1 i Abdomen

C1 =9/25/2015

C2 =10/9/2015

53 THE UNIVERSITY OF
&Y CHICAGO MEDICINE 36

2019/11/20
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Very strong clonal expansion of CD8 T cells
in a cancer tissue treated with anti-PD-1 antibody

CDR3 seq Freq (%)

=1 1 CAVDFGNEKLTF 25.1
:: 2| CAVSERGGSEKLVF 1.7
o 3| CAYSSNTGGFKTIF 1.0
- 4 CATDGPGGGNKLTF 0.8
s 5| CATAKPDTGRRALTF 0.8
o 6| CLVGVERGYQKVTF 0.8
at 7| CAPEKRRCGYNKLIF 0.8
s 8| CAASNTGTASKLTF 0.8
g 9| CAYRGGGATNKLIF 0.8

10 CAHARSYGGSQGNLIF 0.7

TCR alpha

i CDRS3 seq Freq (%)
w 1| CSVEYDRESSYNEQFF 19.4
™ 2 CSAPTMDYEQYF 2.5
u 3 CSAAGTGGETQYF 1.0
us 4 CSARDQGLNTEAFF 0.9
ue 5| CASSGFLGTGAVDDGYTF 0.9
ur 6 CASSSGERETQYF 0.7
. 7| CASSLAGRGMEGYTF 07

A single T cell clone accounted for nearly 25% of T cell populations
in a tumor tissue that might cause the significant shrinkage

A lung cancer patient who showed better response to nivolumab

Case: 79 year old with metastatic squamous cell lung cancer

nivolumab
3 months

TCRp repertoire analysis

week 0 6.1% week 20

> 15.2%
Blood

week 3 19.4%

—> CDR3: CSVEYDRESSYNEQFF
Tumor

(metastasized)

38
Olugbile S, Kiyotani K, et al., unpublished data

2019/11/20
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Immunotherapy and immune microenvironment

Low CD8 cells in cancer tissue
No/low effect

Immune-suppressive side

dominant Q@O
checkpoint Ab

High CD8 cells in cancer tissue High effect

Immune-suppressive si Immune-active side
dominan 0 dominant

A Immune
checkpoint Ab

(O Lymphocytes targeting cancer cells

o Immunosuppressive molecules

Immunotherapy and immune microenvironment
Low CD8 cells in cancer tissue High effect
Immune-suppressive si Immune-active side
dominant dominant
Q
) | o
. @
Immune
checkpoint Ab
(O Lymphocytes targeting cancer cells Lymphocytes targeting cancer cells
o Immunosuppressive molecules N

2019/11/20
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Two possible cancer vaccines to activate
lymphocytes targeting cancer cells

Neoantigens Oncoantigens
(Mutation-specific) (Shared antigens)
Specificity (Safety) Highly specific to cancer Specific?
cells (some normal cells?)
Prevalence Personalized (Private Shared
except some like KRAS) (HLA-restricted)
Immunogenicity High ? High
(less evidences) (more evidences)

41

Overall Survival (All patients)
—— Vaccine group: N=34
Control group: N=30
1.0
- p=0.027
08 - (Fleming Harrington test)
0.6
0.4
0.2
o L] I L I L) I L) l L) I L) I
0 12 24 36 48 60 72(M)
Months after surgery
42
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Killing of TE1 esophageal cancer cells by URLC10-specific CTLs
derived from a patient treated with cancer vaccine

Large cells: Esophageal Cancer Cells TE1
Small cells: peptide-specific CTLs

By Drs. Hiroki Yamaue and Makoto Iwahashi
At Wakayama Medical University 43

Cytotoxic Activity of UBE2T-specific T cells

UBE2T specific T cells killed HLA-A*24 SW480 cells after
strong chemotaxis, but not HLA-A unmatched BT549 cells:

2019/11/20
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Prediction of neoantigens

Exome Sequence

Somatic Mutations

- Gene Amino Acid
Tumor DNA ABCBS R367M  1100G>T
* — AGRN P998L 2993C>T
Normal DNA ATPBB3  V1120M  3385G>A
— GPLD1 S387L 1160C>T
INPP5B R58Q 173G>A
. - LAD1 R424W  1270C>T
HiSeq . LRP1B L1903F  5709G>C
Sequencer HLA Typing —_—— PKD2L1 V5481 1642G>A
RHOXF2B  H88Y 262C>T
RP11 S553F  1658C>T
| T a TP53 c242Y 725G>A

n Proton™S e

Prediction of the affinity
to HLA Class | molecule
+ Trascriptome analysis

A*01:01
A*03:01
etc.

A*02:01

, | 4
A*24:02

Gene  Amino Acid Mut Peptide (nM)

WT Peptide (h(M)  Wt/Mut Gene Amino Acid Mut Peptide (nM)

WT Peptide (nM) Wt/Mut

[RHOXF2B H88Y  YLWEGNLEGT 16 HLWEGNLEGT 244 16.3 PKD2L1 V548l
ATP8B3  V1129M VMVALSCLL 48 VVVALSCLL 927 19.3  GPLD1 S387L
FLYTHQRMA 70 FLYTHRRMA 577 8.2 RP11 S553F
LLAPPGALPL 90 LPAPPGALPL 24,183 268.7 TP53 C242Y  SYMGGMNRRPI 82 SCMGGMNRRPI 14,551 177.5
SWGLPCTELF 84 SRGLPCTELF 12,175 144.9
AFMPISGTSFE 108 ALMPISGTSF

INPP5B R58Q
AGRN P998L

ABCBS R367M  SMIGVLTQNA 118 SRIGVLTQNA 21,177 179.5 LAD1 R424W
TP53 C242Y  YMGGMNRRPI 373 CMGGMNRRPI 7,745 20.8 _LRP1B L1903F

AYFVTYVFFI 31 AYFVTYVFFV
PYARLGWAMTL 56 PYARLGWAMTS 3,844 68.6
KFLAAAHNF 56  KFLAAAHNS

201 6.5

19,392 346.3

1689 156

45

LETTER

/7 gol.ory/ 10,1038/ 541586-018 0752 201 901 5 1 O

Neoantigen vaccine generates intratumoral T cell
responses in phase Ib glioblastoma trial

Deny
Glac
Phu

Sara
Chri

AViY

P These two clinical trials for glioblastoma provided
‘%] neoantigens (+over-expressed antigens) just after surgery
and subsequent radiation (+chemotherapy).

They examined immunological responses and confirmed
CTL induction against tumor-specific antigens. Tumor
shrinkage was also observed in a subset of patients.
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CTLs Induction with PBMC from Healthy Donor

[ WIFSD_

Dextramer-APC

CD8-FITC

Healthy Donor PBMC

TCR Sequencing of AS21-1 specific T cells

TCRA TCRB

Vse Jseg COR3 Counts Fre Vsa Jse, CDR3 Counts  Fre:
2% + TRBV28°01 TRBI1-2°01 CASSTSTGOGWHYGYTE 417100 _D.92458
3
TRAV1-101 TRAIG*01 CAVRGPSGGSYIPTF 3044  0.00485 TT'::‘;Z’EB_':E TREI2-1°01 CASSYWRPNEQFF 2525  0.00S6
TRAV10®01 TRAIS8*01 CVVRAQETSGSRLTF 1487  0.00242 5
. . TRBV29-1*01 TREJZ-1°01 CSVEGSLGGRDEQFF 2351 0.00521
TRAVS-2*01 TRAJZE*01 CAPRYGQNFVE 1340  0.00218 TRBVS.A%01 TRBJLG%01 CASRTCTGPSSPLHF 2019 0
TRAV21*01 TRAJS'O1 CAGQPTGNQFYF 1303  0.00212 :
TRBV7-3%01 TRBI1-1°01 CASSSPTGUNTEAFF 1534  0.0034
TRAV12-3"01 TRAI36*01 CAMGPLLETGANNLFE 1272  0.00207
A % TREVZE*01 TRBJ1-2°01 CASSTATGQGWHYGYTF 1228 0.00272
THAVIRSCIE "TIALS 0L EANSKVEQASEOLIE' Hiiles J0.00102 TRBV28*01 TRBI1-2°01 CASSTSTGOGWNYGYTF 1075 0.00238
TRAV12-3*01 TRAJ3601 CAMRPLLETGANNLFF 1075  0.00175 ERCE L RN, "CAERSAEAR Sch -GG
TRAV20%01 TRAJO'01  CAVISSGTYKYIF 1039  0.00169 ;
TRBV28°01 TRBI1-2°01 CASRTSTGQGWHYGYTF 575  0.00127
TRAV12-3"01 TRAI36*01 CAISPLLETGANNLFF 991  0.00161
TRBVZS*01 TREJ1-2°01 CASSTSTGHGWHYGYTF 503  0.00111
Define a pair of alpha and beta chains "

2019/11/20
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TCR-engineered T cell Treatment

Identification
of TCR

CTL
Neoantigen @ =) . ) v

Oncoantigen @ ‘ @ ) v

500 @
AO_ = QO
e o o

TCR-engineered T cells Patient lymphocytes -

Cytotoxic activity of TCR-engineered T cells on cancer cells

50

2019/11/20
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Cancer Therapy: Preclinical

Eradication of Large Solid Tumors by Gene
Therapy with a T-Cell Receptor Targeting a Single

Cancer-Specific Point Mutation

Matthias Leisegang’, Boris Engels?, Karin Schreiber?, Poh Yin Yew?, Kazuma Kivotani®,
Christian Idel?, Ainhoa Arina?, Jaikumar Duraiswamy?, Ralph R. Weichselbaum®,

Wolfgang Uckert®®, Yusuke Nakamura®, and Hans Schreiber'?

1 cm3in mouse is
equivalent to the size
of liver in human.
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Thank you for paying your attention!

52

2019/11/20

26



