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Conventional medical treatmentConventional medical treatment



Cancer Precision Medicine

Feinberg AP, et al Nat Rev Genet 7, 21-33, 2006 



ff d bili f G S iff d bili f G S iAffordability of Genome SequencingAffordability of Genome Sequencing

1st NGS machine
2005

Diagnostic Area
Rare diseases

Cancer
DNA Sequencing Cost, May 2016 
NHGRI

Cancer
Pharmacogenomics



i i di ii i di iPrecision MedicinePrecision Medicine



Databases/AI Patients

Surgery/BiopsyGermline, cfDNA, 
biomarkers
Blood test Advanced pathology

m
at

ics

Genome

biomarkers

Genome 
i

DiagnosticsBi
oi

nf
or

mGenome
Landscape Pathologist

Sequencing
Standard pathology

g

Molecular Tumor Board
Treatment selectionCancer cell lines Collaboration

Spheroid
Organoid

cfDNA

Drug testing/Tailored regimen

Organoid

Screening/Disease Monitoring



Bioinformatic AnalysisBioinformatic Analysis

Variant call pipelineVariant call pipeline



Tumor sequencing can guide treatmentTumor sequencing can guide treatment

Before treatment After 3 months of Pembrolizumab After 10 months

65 years old male with recurrent brain cancer
F il d di ti d t d d h th

Before treatment After 3 months of Pembrolizumab After 10 months

Failed radiation and standard chemotherapy
Identified specific mutations that predict good p f p g
response with treatment



Tumor sequencing can guide treatmentTumor sequencing can guide treatment

Before
After 
4 eeks oftreatment 4 weeks of
Lenvatinib

53 ld l ith t b i53 years old male with recurrent brain cancer
Failed several drugs and immunotherapyFailed several drugs and immunotherapy
Identified specific FGFR3-TACC3 fusion



Cell line development and drug testCell line development and drug test
Colon & breast cancer organoid



Cell line development and drug testCell line development and drug test
Organoid from aOrganoid from a 
patient with colon 
cancer
Dead cell by Sytox
Red and Live cell 
by Calcein AM 
staining after 
IrenotecanIrenotecan
exposure at 
different 
concentration



PDX – Cancer implants in micePDX Cancer implants in mice



Drug testing parallel to treatmentDrug testing parallel to treatment
CRC case 7: Male, 67 years old Recurrent: plan

FOLFIRI+Avastin
Regimen

Primary Diagnosis: CA splenic flexure colon
Morphology: Moderately-differentiated adenocarcinoma
Tumor Stage: pT4aN2bMx

Recurrent: plan
FOLFIRI+Avastin  Fluorouracil

 Leucovorin
 Irinotecan
 Bevacizumab

 Surgery
 organoid

Timeline

Treatment:
 Capecitabine

Recurrent Stable disease

Dec, 2017

Aug, 2016 PDX#F1
Nov2017

Oct, 2016-
Mar,2017

 Eloxatin or Oxaliplatin
 3-0-3

Sep, 2017 May, 2018 
,

PDX#F2
Jan2018

PDX#F3, Apr2018p
Irinotecan 23Apr18-18May18



Drug testing parallel to treatmentDrug testing parallel to treatment

A

Vehicle
(saline)

B
Irinotecan
(15mg/kg)



Cell line development and drug testCell line development and drug test



Cell line development and drug test
100%

Cell line development and drug test

80%

temozolomide

40%

60% 200uM/0.73%

100uM/0.37%

50uM/0.18%

25uM/0.09%

20%

40%
E3 PTU

0%
0 dpt 1 dpt 2 dpt 3 dpt



Multi-Gene Panel Test for Hereditary Cancer
Probands with clinical 
suspicion of hereditary 

(breast cancer (NCCN 
guideline 2018)

29.2% identified 
pathogenic/likely 
pathogenic variants 
(PVS, PS)

N ti idNation-wide 
expansion could 
prevent/early detect 
breast cancer up tobreast cancer up to 
5,000 cases/yr and 
save 220M/yr

APC, ATM, AXIN2, BARD1, BMPR1A, BRCA1, BRCA2, BRIP1, CDH1, CDK4, CDKN2A, 
CHEK2, EPCAM, FANCC, MLH1, MSH2, MSH6, MUTYH, NBN, NTHL1, PALB2, PMS2, POLD1, 

POLE, PTEN, RAD51C, RAD51D, SMAD4, STK11, TP53, VHL, XRCC2



POCT Rapid DetectionPOCT Rapid Detection



New prototype
Wax-printedWax-printed 
membrane 
containing reaction 
zone Absorption

Resin

Absorption 
pad

Resin 
printed 
fluidic 
channel

Supporting 
frame

Device 
prototypeframe prototype






