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Abstract
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Abstract

Here we presented a simple and effective membrane mimetic microfluidic device with anti-
body conjugated supported lipid bilayer (SLB) “smart coating” to capture viable circulating
tumor cells (CTCs) and circulating tumor microemboli (CTM) directly from whole blood of all
stage clinical cancer patients. The non-covalently bound SLB was able to promote dynamic
clustering of lipid-tethered antibedies to CTC antigens and minimized nen-specific blood
cells retention through its non-fouling nature. A gentle flow further flushed away loosely-
bound blooed cells to achieve high purity of CTCs, and a stream of air foam injected disinte-
grate the SLB assemblies to release intact and viable CTCs from the chip. Human blood
spiked cancer cell line test showed the ~95% overall efficiency to recover bath CTCs and
CTMs. Live/dead assay showed that at least 86% of recovered cells maintain viability. By
using 2 mL of peripheral blood, the CTCs and CTMs counts of 63 healthy and colorectal
cancer donors were positively correlated with the cancer progression. In summary, a simple
and effective strategy utilizing biomimetic principle was developed to retrieve viable CTCs
for enumeration, molecular analysis, as well as ex vivo culture over weeks. Due to the high
sensitivity and specificity, it is the first time to show the high detection rates and quantity of
CTCs in non-metastatic cancer patients. This work offers the values in both early cancer
detection and prognosis of CTC and provides an accurate non-invasive strategy for routine
clinical investigation on CTCs.
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Circulating Tumor Cell Count
Correlates with Colorectal
Neoplasm Progressionand Is a
Prognostic Marker for Distant
Metastasis in Non-Metastatic
Patients

Wen-Sy Tsai*Z, Jinn-Shiun Chen'Z, Hung-Jen Shao*", Jen-Chia Wy, Jr-Ming Lai*', Si-Hong
Lu**, Tsung-Fu Hung?, Yen-Chi Chiu®!, Jeng-FuYou?, Pac-Shiu Hsieh?, Chien-Yuh Yeh?,
Hsin-Yuan Hung!, Sum-Fu Chiang?, Geng-Ping Lin’, Reiping Tang? & Ying-Chih Chang™*
Enumeration of circulating tumor cells (CTCs) has been proven as-pmgnasmmmmmeumu:
colorectal cancer (m-CRC) patients. However, th Iy available

CTCs lack of required tobe appncammapmgmu: mar e for non-metastatic
pllitr\lsutTCi rare. We have devel ing antibod

P p

binding of Weth lished the correlation of CTC count:

through applying this platform to capture and enumerate CTCs in 2 mL of peripheral bload from healthy

{n=27), benign {n = 21), non-metastatic {n =95}, and m-CRC (n=15) patients. The results showed that

the CTC counts progressed from 0, 1, 5, to 36. after 2-year the

CRC patients, we found that thase who had 5 CTCs were 8 times mare likely to develop distant
yearafter  than those who had <5. In conclusion, by employing

a sensitive device, CTC counts show good ion with lasm, thus CTC may be as

a simple, independent prognostic marker for the ic CRC patients who are at high risk of

early recurrence.




# CellMaxLife

SRR RERE

aER A SR IR

K E R AL R AE R BB B AT A LA RRE - NILEE F R PSSR RS TR - B IS K PIEESE = ~ B
W FIRARIAE - GRSV EAT I AR BRI R M - EEEF] CMx® fllV-& - SEEF IRt R E R - 2ERE S
ESURREAE - FHE et B AT  ITAORRINERE - fEAR ] sE G IR E I EL -

FERfr AR SR iR B A PRI ESRIE RN (CTC, Circulating tumor cells ) #i& - CTC LR i il & 2 /s ARAVANRE -t o] RElird s S e A al s -
SRR SRR - FEREHRRS BRI IR EEA T - YR (E4HAE A] AEUHIEIRE E CTC © REIAIS BN @ (e HEE4I N AR -HECTC »
MREZ T - JERIPSE: - T HERYIIEA > EE7H R CTC - CMx® il & 0y R EL BRI 2 ALY E S TR - IR A TR
HERIEE AR EERG Dy R AR - sLB BRI SRR EE -

H AR ELRG R it Bl = S (R VR AR & DU KBS N SRR - ARG LSRRV (R BRI « SCRERAYEfy - EEBMiaE AR A S SR thIRE -

BERHEL - GBI TR L RAAREI = NEHORES BRI CECREIRREZ &ty - FTREREERES BRI NBUES 2 A8 - BiERR
RiGERE 0-1 IV A aRe /AL SBE 156 4 JIAIEA T —pAVERR - S—J7H - IR B ER e E AR S - BB IR
BAGR - EHEDENEIE -

GIERELEYRHMEATIIER 900 3T (2.9 (BEWH) AUEE - B S AAARLAE] Artiman B8y 88 REH AT - HhaaaER B %
BRI ARERORITAE - B AR #REE 1400 BT (K45 BEH) - AT 900 HThE R - R A St Mz R RrEaRa 5% ~ kiR
BN TS EA » B S A N R e i MR RS ELRE A ELA R A S (0



http://technews.tw/2016/07/26/cmx/
http://technews.tw/author/adeness/
http://technews.tw/category/biotech/
http://technews.tw/category/biotech/%e9%86%ab%e7%99%82/

i

E10EBm kM chas

,...,Hmﬂmmﬁﬁxlmu.mﬁm&m
o BEERESRENE -
XKook - | 110 | BERm
£ E(BEEEDIE) (Wl
Street Journal ) ¥R R - 2K
RE - EOWER | SR
2 X T +H K 45 0 4 TR - - M g
Qe - [E H e KR 2 e E o s
SR -

VEM - REK | BERER
REUE RO - WIEKER
& £ 0 3 2XArtiman Ventures -
09 2 O SR IR X < B
QT 4o#X 3 (CellMax Life )
HIFIRE - [EH R E RN
£ - PR 2 N

E{de R - BEINE X
$RESN

FEEHE OO - i
HKEES=EK#HERRE (UC
Irvine ) 2 H MREHREEREGN -
WA R B EIR IR i e
4o -« [ i B-EE IRER S
K80 - H8OCE M s
REEE - EHREFRIEE
- R HREREo- | R
- mroE X EeIER - B
KHD [ | (HEKEREE R | S8
k- - EOHE iR E-0 -

EEZHICEIRTR - SR

BRKREHE - B - L
H - REER - joi-ERe
REEENERERRNE - B
wEREBRN - BREBHE
Lo deagant R b=t

[E RN | -
H B IR R B H T B KB
BEESNEENUERE - |
HRAESTERY - W ER
EEIREEE - EEHEER
REREREE KNSR - T

BHErSE - S8RRRE

W - FERBRIEE OERm
ERHCHN - X S o SR o
ERCHBVIHMEE (Aul
Sharan) -

4ri-Pma - o
FEM-RIEEHKIR (£ 4o o
V82 R-9ER ) B < IR -
BN EE<BEKE
BLfEd - [ FWRSDEDK
- I BT KE - HEEOCE
ST - KRGERY
1R - RIUE RS T of QO BT B
W o | K .

RUESHWRBRERT
BN - oREEE S - WK
KW - U< E@TKIERE
INEK B -

FAEE - KER
ERE- t5E58
BHEKS -

EREREEN
& - DI -
BN - ERE-
=RERER - K
REEE RIS S
RiK- RERR
[R] Bk - RE
HR-2ELgE
EERHXK - @
R R -

0 o
B N AR & R i
JoERIE - FEEKEE
RELHREREQEE - 2
IRENIHEER - [ R
FERTE - KERmKE (2 Hw)
KT - Feaat - | BRI -
SXESFH AR SRR H IR -

IO K R e R B E
LR I - o
IXRUSRRR - KIREEERETE -
HE+BEEXBErRRE
SERSERSR - BlEHE
TR+ - JHEER AT -

#®

=
B

# K L

]
LS

#

HHESBEEERY -
BNSHPSE R - N - £
SEEERRURES - B
EEERK - REENET
MiRN - B - o BREEE
¥ HNE - EEORREE
FIoKOBEEE - | o m SR B RR
RBIRE -

BN IR 0 - R B e
BREERE —auEEqE

D

=}

R
A B

EEEMH  MENE -

‘ WEEERERES  BRAEERAT

FI-HEREOE | & -
RUEM - KEEHDEEKERYR
-8R
TEHEESEERT - KREE
HEE | EF | RERE- W
EE YRR K R e - —
BENERE - R | KRR
GHEERE - REKEERE
RERE - ERESIREEH
T A IH T8 -

FHREIREIT -~ G XS PIBSR |
:,A.V\ 1 Sm—— "h..
BiSgk - R < B --
4 2 =
- NOnYE s

R

i BRSEECERR- B
46 48 445 2R DR TS AR I 4 B
BE - HR R R R
FREEDES - ESENE
S - SRR R
BURSME - DREBE
SESHANERIEEE -

JoRUEERS - RERIREHE R

R R - EREER
ENEEHSH L& ERE
IO - SR R BB B IR R
KEFEW -  BEEHERFER
S4UEENE M R B EA0R -
BERFEQAEERRRE
HEME () - CEWEE
B - XS | RERE

RINEEE - & | RRIER -
[ DEEEHTERNS 2%~ |
11O | 14 - Artiman Ventures
5 B R 4 X 2 22X ke K N Y
4 - BAaRER-KXKND - [ R
¥ - FEREXNEHTTEN
- AWRBRERE
Mo | EEmiE
Tl |+ REEE RN
BE - AT RAHRRAKRE
REFETUMT - Rz MW@
(Xilinx) - X8 (Cadence) #b
B mEqTESE - 2%
{33 0 el e X e RS
X - HEE BRI E R -
<40 i B BT 5 A I K B jmi BB
B - KK - KEoRoE
Qi Eith b Jug =8 g Sl
IR E SR IEEME - KKk
QTR HE - MR TS -
HMECRKHXERERE
40 - RREEKMEHEcE KEE -
BEKRE - HEFR - O
EFHERME<Y - IHEW
M I - R IRES I SR B
BIE | 4o — =

WRMT 1502020168 42 )

( 43 mmm¥ soom20168

3
2
3
3
©
g
S
]
o



e by N o B P,
= fn \EU = 1§U — bt Report | CRC Protect . IENGMITV IR
=~ = AR/ i~

PATIENT TEST RESULT | BefSRaR

= S4RF M - FRAEAR ~ TERIER KGR

- SEEMHNRACCARERENGERERLE
=

= 2014/ 12/09 3175 & 22 Az
/~A/ Jmm%%ﬁ}—w

= 132015/ 01/ 2782 KiGizinE %R ) \BER
(% 0.2 cm)

= FHRER 5 Sx HAE IR, 3x BB MR

A
©2016 CellMax Life - Confidentia é&? CellMax




CRC PROTECT® (IZE%(®)
- BE{RAIE R R Z2 R KBS 15 A & 5 8B 122 E A S B2 I A

EE - HfE

v R E T E
v A FGEE

v AT

i
=0
i
ZHS
I

ZE

v FFRALE -~ TS RE %R T 0
v OJ & ER R
v BB FA AR MR BE

v OJGE IR R B 2 R R R B R E

& cellMax

©2016 CellMax Life - Confidential



PRI A § & R E R o dhow WP Q

s S = S R

R e
AR A R

AZ B50 % A

4# \p%/ﬁ fF‘,"m/\

4
BRSSPk

©2016 CellMax Life - Confidential

FR iR~ ”%{ﬁ?ﬁm/\

1 iEl ko X R
/_,/ A n%{tﬁ;m&
%—Er}'ﬁ“ﬁfﬁ‘ 3
Rl

& cellMax



The 2015 Precision Medicine Initiative

The NEW ENGLAND
JOURNAL of MEDICINE

HOME ARTICLES & MULTIMEDIA ~ ISSUES ~ SPECIALTIES & TOPICS ~ FOR AUTHORS ~

B 7SI N TR

Perspective

A New Initiative on Precision Medicine

References

“Tonight, I'm launching a new P

S| icine inthiative to b
cancer and diabetes — and to give all of us &

access to the personalized mf@rn‘n ion we need to kppﬂ

ourselves and our families healthuer.”

Prasident Barack Obama State of the Union Address, January 20, 2015

rch initiative that aims to 2
visionary inttiative, and the National Institutes of Hea

'in\'i other partners will work to achieve this vision

s not new’; bl
> than a century But the prospect o

vanability into account
transfusions
dramati
human ge

President Obama’s State of the Union
Address: January 20, 2015

“An emerging approach for
disease prevention and
treatment that takes into
account people’s individual
variations in genes,

environment, and lifestyle”
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> Advancing human health through genomics research

‘—
GENETIC TESTING S
NHGRI FACT SHEETS -

- —=x

Genetic Tests Can Help to:
Diagnose Your Disease

Pinpoint Genetic Factors That Caused
Your Disease

Predict How Severe Your Disease
Might Be
% Choose the Best Medicine and
Correct Dose
—
o=

Discover Genetic Factors That
Increase Your Disease Risk

Find Genetic Factors That Could Be
Passed to Your Children

Screen Newborns for Certain
Treatable Conditions




Media centre Publications Countries Programmes Governance

Human Genomics in Global Health

Genetic testing

* The role of genetics and the environment in the onset of many major
noncommunicable diseases particularly monogenic diseases is well established.
Consequently, genetic testing is gaining recognition for the many advantages it
has to offer in the prevention, management and treatment of disease. Among
their many uses, genetic tests most commonly present an opportunity for
individuals to become informed about their genetic predisposition to disease, and
for couples to be aware of the possible genetic characteristics of their unborn
children. Stemming from the informative potential of genetic testing some critical
ethical, legal and social issues come to the forefront.

http://www.who.int/genomics/elsi/gentesting/en/
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Significant growth opportunity of genetic testing market supported by the

favorable demographic trends and technological advances...

Growth in Genetic Testing
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PLoS ONE9(1). e84635, 2014
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US Matioral Likeary of bedicine -
National Institutes of Health Advanced  Joumnal ist

Joimal List » J Canosr Epidemiol » v 20

Journal of Cancer Epidemiology

o Cancer Epidemiol. 2012, 20127 952508, PMCID: PMC3483802
Published onling 2012 Oct 18. dol. 10115520

Folate Intake, MTHFR Polymorphisms, and the Risk of Colorectal
Cancer: A Systematic Review and Meta-Analysis

Deborah A Kennedy, '+ ? Seth J. Stemn, '+ llan Matok, " Myla E. Moretl, * Moumita Sarkar, ' Thomasin Adams-Webber, !
and Gideon Koren *-2.3°

Author information » Aricke notes » Copyright and License information »
Thes. anticle has been cied by other articles in PMC.
—0.89) and the 677TT genotype 0.63 (95% CI 0.41-0.97). Conclusion. These results suggest that the 677TT

genotype is associated with a reduced risk of developing CRC, under conditions of high total folate intake,
and this associated risk remains reduced for both MTHFR 677 CC and TT genotypes.

“methylenetn:tra.hyd:at’olate reductase,” * L'FTHF R Observ: anc-nal =tud1e=. were included which (1) assessed
the risk of CRC for each polymorphism and/or (2) had defined levels of folate intake for each
polymorphism and assessed the risk of CRC. Results. From 910 references, 67 studies met our criteria;
hand searching yielded 10 studies. The summary risk estimate comparing the 677CT versus CC genotype
was 1.02 (95% CI 0.95-1.10) and for 677TT versus CC was 0.88 (95% CI 0.80-0.96) both with
heterogeneity. The summary risk estimates for A1298C polymorphisms suggested no reduced risk. The
summary risk estimate for high versus low total folate for the 677CC genotype was 0.70 (95% CI 0.56

gem:-t}rpe is associated with a redu-.ed risk of det elcpms: CRC under conditions of high total folate 1|1taLe
and this associated risk remains reduced for both MTHFR 677 CC and TT genotypes.
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Archives of Medical Science

Archives of Medical Science.

/ d Sci. 2011 Feb; 7(1): 134-137. PMCID: PMC3258688
Published online 2011 Mar 8. doi: J .

MTHFR polymorphisms and breast cancer risk
Mojgan Hosseini," Massoud Houshmand, 23 and Ahmad Ebrahimi2
Author information » Article notes » C

This article has been cited by other articles in PMC.

Abstract Goto: (¥

Conclusions

We can conclude based on the results of our study that a significant association between breast cancer and

C677T and 41298C polymorphism might exist.
PCR-RFLP-based assay.

Results

Conclusions

We can conclude based on the results of our study that a significant association between breast cancer and
' polymorphism might exist.
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British Cancer Organization Calls for Warning Labels on Beta-Carotene
http://web.archive.org/web/20061204074724/http://www.cancer.org/docroot/NW S/content/NWS 1 1x Warning_Labels

on_Beta Carotene Called For.asp

Nutrition, Genetics, and Risks of Cancer
Annual Review of Public Health
Vol. 21: 47-64 (Volume publication date May 2000)

DOI: 10.1146/annurev.publhealth.21.1.47
http://www.annualreviews.org/doi/abs/10.1146/annurev.publhealth.21.1.47?journalCode=publhealth

DNA repair genotype and lung cancer risk in the beta-carotene and retinol efficacy
trial.

Int ] Mol Epidemiol Genet. 2013;4(1):11-34. Epub 2013 Mar 18.
https://www.ncbi.nlm.nih.gov/pubmed/23565320




counan National Cancer Control Policy

Home About ¥ Preventable risk factors ¥ Screening and immunisation

s Y

Key messages

« Beta-carotene (B-carotene) is a type of carotenoid, an important precursor to vitamin A. Vitamin A is essential for
biochemical and physiological processes in the body including vision, reproduction, cellular differentiation and
immunity.

« -carotene can be obtained from dark-green leafy vegetables and some (not all) yellow and orange coloured
vegetables and fruits, as well as dietary supplements.

* There appears to be a marked interaction between B-carotene, smoking and genofype. Studies have shown there
is a convincing association between B-carotene supplements and an increased risk of lung cancer in current
smokers. B-carotene supplements are unlikely to have a substantial effect on the risk of prostate and non-
melanoma skin cancers.

* However, foods containing carotenoids are associated with a probable reduced risk of lung, mouth, pharynx, and
larynx cancer. Dietary (-carotene probably reduces the risk of cesophageal cancer and is unlikely to have a
substantial effect on the risk of prostate and non-melanoma skin cancers.

« Cancer Council recommends people obtain their nutritional requirements from whole foods, rather than individual
nutrients in a supplement form, and avoid taking high doses (>18 mg) of B-carotene supplements, especially if they
smoke.

« Cancer Council supports the Australian Dietary Guidelines that recommend eating plenty of fruit and vegetables,
and the population recommendation of at least two serves of fruit and five serves of vegetables daily. People should
eat a wide variety of fruit and vegetables, including a range of different coloured fruit and vegetables, to obtain
maximum benefits.
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Hereditary Cancer Syndrome

Cancer in 2 or more close relatives

Bilateral or multiple cancers

Multiple primary tumors

Evidence of specific cancer-relating genes
Early age at diagnosis

Constellation of tumors consistent with specific cancer-
relating syndrome
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Each qPCR Assay Only Tests One Loci

H i 2 &tz EHBHIPCRE R #ili L2 15/

PCR Assay That Detects Mutation

qgPCR assay can only detect
mutations that are known loci
Each gPCR assay can only target a
single base pair loci

Missed Mutation /

Mutations that are not targeted, even it
they are nearby, are not detected
Comprehensive risk assessment
requires that as many mutations as
possible are covered— making gPCR a
poor choice for mutation detection



NEXT GENERATION SEQUENCING (NGS)

ANALYSIS OF MULTIPLE GENOMIC ALTERATIONS IN A SINGLE ASSAY

Reference sequence Chr 1 Chr5 Non-human sequence
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TESTSUP TO 98 GENESASSOCIATED WITH INCREASED RISK OF CERTAIN CANCERS
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WHY MULTI-GENE TESTING WITHNGS SMSEQ*?

Decreased costs and increased
efficiency

Increased sensitivity due to
analysis of multiple genes
simultaneously

Completion of Human Genome
Project gives us enabling
information

100%;%z=NCCN ZACMGHE
S| ERE R,

AlP ALK APC ATM BRIP1

TSCL VHL WT1 WRN XPA XPC
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Oncotype DX can lead
to a different approach
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PRECISION ONCOLOGY TESTING
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