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o TRAESTERL” HIE X
A liquid biopsy is a liquid biomarker that can
be easily isolated from many body fluids blood,
saliva, urine, ascites, pleural effusion, etc.) and,
as well as a tissue biopsy, a representative of
the tissue from which it is spread.

-- Christian Rolfo, Biochimica et Biophysica Acta, 2013.
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ctDNA (circulating tumor DNA) , RIJEIAIPIEDNA, i Bk E, $8 12t Meg 40 MR e 21 i s 5 4
RGP HIDNA. (HRAE | fECtDNAZ T, FATZEMIE 55— 5 ZH R KIS ——cfDNA.

cfDNA (cell-free DNA) , B YN JE ZDNA, I i S AFERIDNA, EATHRRA T IEHE M, A
ok BT E g Canfigggai) , a R A TIRA1SME (A EDNA) .
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Frequency of cases with detectable ctDNA (%)
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An ultrasensitive method for quantitating circulating
tumor DNA with broad patient coverage

Aaron M Newman!-%7, Scott V Bratman!-3-7, Jacqueline To”, Jacob F Wynne?*, Neville C W Eclov?,
Leslie A Modlin®, Chih Long Liu'-%, Joel W Neal?, Heather A Wakelee?, Robert E Merritt?, Joseph B Shrager,
Billy W Loo Jr’, Ash A Alizadeh!** & Maximilian Diehn!-**

Circulating tumor DNA (ctDMA) is a promising biemarker for library preparation methods for low DA input masses with a mul-
neninvasive assessment of cancer burden, but existing ctDNA tiphase bioinformatics approach to design a “selector’ consisting of
detection methods have insufficient sensitivity or patient bictinylated DMA oligonucleotides that target recurrently mutated
coverage for broad clinical applicability. Here we intreduce regions in the cancer of interest. To monitor ctDMA, the selector is
cancer personalized profiling by deep sequencing (CAPP- applied to tumor DMNA to identify a patient’s cancer-specific genetic
Seq), an economical and ultrasensitive method for quantifying aberrations and then directly to circulating DIMA to quantify them
ctDNA. We implemented CAPP-Seq for non—small-cell lung (Fig. la). Here we demonstrate the technical performance and explore
cancer (NSCLC) with a design covering multiple classes of the clinical utility of CAPP-Seqin patients with early- and advanced-

somatic alterations that identified mutations in =>95% of tumors. stage NSCLC.
We detected ctDNA in 1005 of patients with stage -1V
NSCLC and in 50% of patients with stage I, with 96% RESULTS

# 2 11 JohnsHopkins K& i 1 — I 5378 1 ctDNAI LT H, BH SR
— R BT N RIS SEURE . SRR R AR S,

-- Nature Medicine, 2014, May



Pretreatment plasma DNA
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Cancers, 2013; Nature Review of Clinical Oncology, 2010 **
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Cell ISET+ and Cell ISET+ or
Variables ISET+ p value* Search + p value* Search+ p value* Cell Search+ p value*
Histologic cell type
Adenocarcinoma 64 (53%) 0.74 51(43%) 0.3 27 (23%) 0.23 88 (73%) 0.066
Squamous cell carcinoma 23 (40% 18 (32%) 7 (12%) 34 (60%)
Neuroendocrine carcinoma 4 (57%) 2 (29%) 1 (14%) 5 (71%)
Large cell carcinoma 5 (56%) 4 (44%) 2 (22%) 7 (78%)
Adenosquamous carcinoma 1 (50%) 0 (0%) 0 (0%) 1 (50%)
Sarcomatoid carcinoma 4 (40%) 3 (30%) 2 (20%) 5 (50%)
NSCLC (NOS) 3 (60%) 4 (B0%) 3 (60%) 4 (B0%)
pTNM stage
I 44 (48%) 0.50 33 (36%) 0.8 13 (14%) 0.07 64 (70%) 0.59
I 24 (60%) 18 (459%) 12 (30%) 30 (75%)
1 27 (45%) 24 (40%) 13 (22%) 38 (63%)
IV 9 (47%) 7 (37%) 4 (21%) 12 (63%)

1. ISETVERS H Z N 104/210(50%)

CellSearchiZ: 4 H % 482/210(39%),

For Y CTCIY B 35 IR DFSEA) B i 55 T Jo ek 1 B 3
z |SET?£7fﬁtH 23/210 (11%) PR AN E R S A TR AL CTCAI MY, X Fh 4 i

HEIRE AR R

PR 12

ISET{Z HICellSearchiZ: i) LI N CTCR I B B AN J7v%, PAFR 7 12 B R Bl 3 e & i
FH#RR] LU TR CTe,  PLEAG fiE AR TS .

-- Int. J. Cancer,

2011,

Vol129
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CTC Pilot study of Non-Small Cell Lung Cancer (NSCLC) patients D. Case D (Pre-RT)
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-- Cancer J, 2015, 121(1)
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Table 2. Clinical and pathological characteristics of CTC-positive COPD patients.

Patients

P1

P2

P3

Pa

P5

Age Smoking

Sex {years) status (PY}

M 54 60
F 48 45
M 47 35
M 52 a5
M 63 55
A

Year of
COPD
diagnosis

1998

1995

1999

1994

2001

GOLD
score

Year of CTC
Detection
(Study entry)

2009

2009

2008

2009

2009

CTCs/CTM

CTCs

43

67

32

19

28

Year of

Lung cancer
diagnosis

2012

2010

2012

2013

2013

Lung
Cancer
size (cm) Histology

1.9 Invasive papillary
adenocarcinoma

1.5 Invasive papillary
adenocarcinoma

1.4 Invasive acinar
adenocarcinoma

2 Squamous ce Il carcinoma

1.5 Invasive acinar
aaaaaaaaaaaaaa

One-year
follow-up after
surgery

Mutation
tumor status

KRAS p.Gly12Cys No recurrence

KRAS p.Gly12Vval Mo recurrence
KRAS p.Gly12Cys Mo recurrence

STKT1 (missense
mutation)

Mo recurrence

No mutation Mo recurrence

Y

"
.
.

3
L

Hofman P.,

PL0oS One,

2014,

Vol9 (10) 22




CTC v.s. ctDNA
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CTGCs CtDNA
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1. KIEGFRZRZZRY, ctDNAHLCTCsHE AR, TiHERMHEN—BHER.
2. CTCHERBD EEE M TEARETTT B HIFR LY .

-- Clin Cancer Res , 2012, April



ORIGINAL ARTICLE

Analysis of Circulating Tumor DNA
to Monitor Metastatic Breast Cancer

RESULTS

Circulating tumor DNA was successfully detected in 29 of the 20 women (97%) in
whom somatic genomic alterations were identified; CA 15-3 and circulating tumor
cells were detected in 21 of 27 women (78%) and 26 of 30 women (87%), respec-
tively. Circulating tumor DNA levels showed a greater dynamic range, and greater
correlation with changes in tumor burden, than did CA 15-2 or circulating tumor cells.
Among the measures tested, circulating tumor DNA provided the earliest measure
of treatment response in 10 of 19 women (53%).

W FEEITH FPCRELBCIDNAL. IR C Y NG IR 40 il = J7 vk
Pt HACIDNARBE NI7%, TE R4 M87%, MEiricyn R B
N78%, .

— NEJM, 2013, March
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