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 Only found on tumor cells
 Arise from mutated genes 

in the tumor
 Highly patient specific

NEOANTIGEN



NEOANTIGEN

MHC: 주조직적합성복합체

TCR: T 세포수용체



The complexity of 
neoantigen prediction

HLA diversity

TCR diversity

Havel JJ et al 2019. Nature Rev. Cancer
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NGS enables the identification of neoantigen candidates and 
the creation of a personalized vaccine.

History of 
Neoantigen

1 neoantigen by 
standard molecular 
cloning methods.

5 neoantigens in 1 
patient by molecular 
cloning methods.

Schumacher TN et al 2019. Annu. Rev. Immunol

2019
Neoantigens
from gene 
fusions



The Rise of Neoantigen

1. 시컨싱 기술의 발전

2. 최근 면역항암제의 성공

Human 
Genome 
Project Next 

Generation 
Sequencing

Whole 
Exome 

Sequencing
Data



Cancer immunotherapy approaches

Papaioannou NE et al 2016 Ann Transl Med 

Tumor

weak, unresponsive, 
low responsiveness 
immune systems.
ex vivo-activated 

cells or molecules.

Memory: No

able to respond 
upon challenge, 

stimulated 
stimulate effector 
functions in vivo

Memory: Yes



Immuno-Oncology: Emerging Targets and Combination Therapies/ Henry T. Marshall and Mustafa B. A. Djamgoz/ Front. Oncol. 8:315.

Tumor microenvironment(TME): immune down-regulation



Immuno-Oncology: Emerging Targets and Combination Therapies/ Henry T. Marshall and Mustafa B. A. Djamgoz/ Front. Oncol. 8:315.



• head and neck tumors with low mutation burden, minimal immune 
infiltration and prevalent gene fusions, identified gene fusion-derived 
neoantigens that generate cytotoxic T cell responses.

• RNA-seq data TCGA 30 cancer types: 1,404/5,825 fusion protein, 24% 
neoantigen predicted to bind to patient-specific HLA

• LOH-HLA was associated with a higher likelihood of a fusion neoantigen
being present (P = 0.018).

• Fusion neoantigens were more frequent in tumors with more immune-
depleted microenvironments or HLA loss. 

• Cancers with low mutational load and minimal immune infiltration.



Cancer Wars: a Neo Hope

The Matrix Kakao Friends



NCT00683670

NCT01970358

NCT02035956

Therapeutic Cancer Vaccine 
using Neoantigen

Hu Z et al 2018 Nature Reviews Immunology 



Clinical trials using neoantigen vaccines
1. First human clinical trial in 2015

• 3 melanoma patients, 8-10mer neoantigen peptide for HLA-A*02:01 in human melanoma
• with dendritic cells as the vaccine platform 
• Gerald P. Linette/ Washington University School of Medicine
• Carreno BM, Magrini V, Becker-Hapak M, Kaabinejadian S, Hundal J, Petti AA, Ly A, Lie WR, 

Hildebrand WH, Mardis ER, Linette GP. Cancer immunotherapy. A dendritic cell vaccine increases 
the breadth and diversity of melanoma neoantigen-specific T cells. Science. 2015 May 15;348(6236):803-8. 

• High risk of recurrence, a history of 
surgical melanoma removal. All 
developed a relapse before the trial 
began. Treated with ipilimumab.

• 2 patients (MEL21 and 38): disease 
progression  MEL21;stable 
disease, MEL38; 2 month 
regression of lung metastasis

• 1 patient (MEL218): complete 
remission  remain in remission, no 
evidence of cancer.



2. Neon Therapeutics in 2017: NeoVax
• Brigham and Women's Hospital/Dana Farber Cancer Institute

• 15-30mer peptides + poly-ICLC platform

• 20 neoantigens from 6 melanoma patients

• within 2.5 years, 4 of 6 patients  cancer free

• The remaining 2 patients  became cancer free after α-PD-1

• expanding Breast and Bladder cancers…. 

3. BioNTech in 2017: IVAC MUTANOME
• Germany, Austria

• 13 melanoma patients, a mix of 10 mRNA  (8 neoantigens, NY-ESO-1 and tyrosinase)

• Within 12-23 months, 8 patients of 13 patients  cancer free

Clinical trials using neoantigen vaccines

Ott PA et al 2017 Nature 



The Rise of Neoantigen

1. 시컨싱 기술의 발전

2. 최근 면역항암제의 성공

3. AI-Big Data 시대



Syntekabio – Who We Are



’09 Company Founded ‘11 Conducted Genomic 
Data Integration & 
Analysis of The National 
Project for Personalized 
Genomic Medicine 

2017

2016

02. INHA University Medical Center, Precision Medicine Center MOU

06. Catholic Medical Center, Dementia & Cancer R&D MOU

08. ASAN Medical Center, DNA Extraction Technology Licensing In.

08. UTAH University, R&D Collaboration MOU

11. Yonsei University Severance Medical Center MOU

12. CJ Healthcare Application of AI for Drug Discovery –

Immunotherapy 

01. KFDA Certified NGS System Workflow Established

02. Seoul National University, School of Medicine Academia & 

Industry Cooperative Education MOU

06. Awarded New Excellent Technology(NET)* Certification for 

Genetic Disease Screening

2018 04. Naver Cloud Genomics Collaboration MOU

04. JW Pharma Collaboration MOU

04. Yuhan Pharma Collaboration MOU

09. INHA University Medical Center – Oncology  Precision 

Medicine Center Established

12. Yonsei University Severance Medical Center – Rare Disease 

Precision Medicine Center  

2019 01. J.P. Morgan Conference 

History of Syntekabio



Genome bigdata platform PMAPTM

 Genome 
bigdata 
generation & 
management 

 Enables 
integrated 
analysis and 
discovery of 
disease- or 
drug response-
associated 
genetic marker  



정밀의료기반암진단및치료
정밀의료 기반 암 진단 및 치료란?

기존항암치료:
• 환자의유전정보와

무관하게일괄적으로처방
• 치료효과있는환자비율

낮음 (~25%1)

정밀의료기반항암치료:
• 환자암조직의

바이오마커를바탕으로
표적치료제선별

• 환자맞춤형항암제를처방
• 표적항암치료의혜택을

보는환자비율이크게증가

Modified from https://www.cancer.gov/about-
cancer/treatment/types/precision-medicine

1Spear et al., 2001 Trends Mol Med

치료제비반응군비율

NGS 기반암유전자
검사의중요성
다수의암유전자
를한번에검사



21

CDRscan™ 환자 암 유전변이 패턴과 화학구조
기반 항암제 반응성 예측

GBLscan™ 기존 항암제의 신규 바이오마커 발굴
NEOscan™ 종양특이적 타겟 발굴, 항암백신

NGS-ARS™ 

Syntekabio’s
AI solutions

암정밀의료를위한인공지능기술의적용

GBLscan 모식도



NEOscan™ – AI-driven neoantigen identification 

Oncologist

Oncologist

Cancer vaccine company

AI-Deep Learning based
MD simulation analysis

- Deep-Matching filtering

Bioinformatics analysis & 
Precise prediction of 

immunogenicity



NEOscan™ – Looking forward to…

Flying and playing around genomic bigdata….. Scanning cancer hallmark neoantigens…..

Winning in the cancer wars…..

Cancer vaccine development



Contact for Business Development
jaeyeourl.maeng@syntekabio.com

Thanks a lot for listening!!!

mailto:yanghyunjin@syntekabio.com
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