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Analysis how circulating plasma DNA release to peripheral blood and that applies
to metastatic animal model using human lung cancer cells

Aragane, Naoko
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We established a highly metastatic animal model using immunodeficient mice
inoculated with human lung cancer cell line, H1975 carrying EGFR mutations. Tumor-derived
circulating DNA (ctDNA) was analyzed using MBP-QP method on the animal model, and the results are
obtained as follows:1) Frequency of ctDNA detection was correlated with tumor burden and metastasis,

suggesting that ctDNA appears in peripheral blood concomitant with tumor progression.2) Organ
preference of metastasis was analyzed. Inoculation with H1975 and H226B was metastasized into lymph
nodes and lung, respectively. Several molecules were more phosphorylated in metastatic lymph nodes
compared to primary lesion.3) Monitoring of anti-tumor effect of 3rd generation EGFR tyrosine kinase
inhibitor could be performed by detection of CtDNA.

DNA



DNA

liquid biopsy

DNA

mutation-biased PCR and quenched
probe system (MBP-QP)

DNA EGFR
EGFR-TKI
EGFR T790M
EGFR-TKI
50%

Nakamura, J
EGFR-TKI
EGFR L858R, exon

Thorac Oncol, 2011
19

Nakamura, J Thorac
Oncol, 2012

DNA 35
DNA

DNA

T790M

Nakamura, J Thorac Oncol, 2011
T790M

Su, J Clin Oncol, 2012, Fujita, J

Thorac Oncol 2012

H1 MAET790M & T-#%

>

L p=0.13

.%os— 14_\;____ __________

z. | | T790ME& 4

% g

éﬂa—

8, T790MEG ¥

@

Days after EGFR-TKltreatment
EGFR L858R, exon 19
Nakamura, J Thorac Oncol,

2012

£1 BOLRLMBONAEEFERBHBE

BEFERBRHYOTILE
/M EEDNARIE Y T IL

[RFELDEGFR
BEFER 3R

255 StagelV £R

Exon 19 21/47 (44.7%) 21/41 (51.2%) 20/35 (57.1%)

L858R 2/23 (8.7%) 1/14 (7.1%) 1/12 (8.3%)
&t 23/70 (32.9%) 22/55(40.0%) 21/47 (44.7%)
DNA
DNA
NOD/SCID/Jak3
NOJ NOJ
NOD.Cg-Prkdcscid Jak3
T B NKT



NK

Okada, Int J Hematol 2008
T790M L858R

H1975 NOJ

2 DNA
MBP-QP T790M
L858R

DNA

lztz NOJ~ vyz fgﬁﬁb\tﬁ@{—vrw

y /f\ﬁﬁ%%

DNA
DNA

heterogeneity

H1975 NOJ

4

DNA

RNA
DNA
8 direct
sequencing RNA cDNA
microarray
DNA
H1975
NOJ
in vivo
DNA
L858R, T790M
L858R,
T790M mutation-biased
PCR and quenched probe

system (MBP-QP)

DNA

2 DNA
DNA

deep sequencing

1
DNA
EGFR-TKI
DNA
H1975



EGFR-TKI 2

DNA
DNA 2-
T790M, L858R
DNA
5
DNA
K-ras BRAF
4 DNA
K-ras codon12 BRAF V600E
5- BRAF, MEK
4
EGFR
1
NOD/SCID/Jak3
NOJ
NOJ
NOD.Cg-Prkdcscid Jak3
T B NKT
NK

Okada,
T790M L858R
H1975

Int J Hematol 2008

NOJ

3 (Sueoka-Aragane N, et al, PLoS

One, 2014)
%3 Frequency of metastasis and/or dissemination in H1975 xenograft model
(r=14)
Metastatic/disseminated lesions Frequency
Metastasis to lymph nodes 79% (11/14)
Metastasis to organs 64% (9/14)
Dissemination 29% (4/14)
Any of the above 93%(13/14)
2 DNA
MBP-QP
DNA T790M L858R
DNA
DNA
(Sueoka-Aragane N, et al, PLoS One,
2014)
BI3 #AIEEE & ctDNAG TEE]
=0.70, p<.01 . =0.54,p=0.01
EL R = 0ee L e
% 300 * B, 600 — *
;E_ 50 L E 500 - = j
£ 500 £ %00
i 10 = = 300 -
£ 100 P " i 200
By £ 100 Pl
E 4 é,_!_'_'_'_'_\ 2 W
0 2 4 &5 8 10 17 0 2 4 6 8 10 12
Total (g Total (g
Bl4 #EfEEE L tDNADTERS
o0 | |
p<0.01 .
600
E: 0.05 +
2 500 = £
B I +
E +
e ¥ . =+
= +
T %0 3 -
= +
5 200
a +*
2 +
100 -t
0 - —— * ¥
T7o0M  L338R TTo0 L338R
Absence of metastasis Presence of metastasis
(o=10) (n=14)
3

DNA



(EMT)

H1975

H226B
H1975
93%
79%
H226B

DNA

Western blotting
ElS H22eB#BRART THE4EIC 4 DiMEnis

4 3 EGFR-TKI

DNA
EGFR-TKI
H1975
H1975-luc 6
in vivo
DNA
DNA
EGFR-TKI
DNA

Bl6 H1975#ifRfT F87E L 2/ S ERETE
58 POPTRSY- 5% ¢

1. HosoyaK, Matsusaka S, Kashiwada

T, Suzuki K, Ureshino N, Sato A,
Miki Y, KiteraK, Hirai M, Hatake
K, Kimura S, Sueoka-Aragane N,
Detection of KRAS Mutations in
plasma DNA using afully

automated rapid detection system in
colorectal cancer patients, Pathol
Oncol Res, 2017 Jan 5. doi:
10.1007/s12253-016-0175-1. [Epub
ahead of print]

Ide M, Koba K, Sueoka-Aragane N,
Sato A, Nagano Y, Inoue T, Misago

N, Narisawa Y, Kimura S, Sueoka
E, Mutation profile of B-raf gene
analyzed by fully automated system
and clinical featuresin Japanese
melanoma patients, Pathol Oncol
Res. 2017;23:181-188.

KomiyaK, Nakamura T,
Nakashima C, Takahashi K,
Umeguchi H, Watanabe N, Sato A,
Takeda Y, KimuraS,
Sueoka-Aragane N, SPARC isa
Possible Predictive Marker for




Albumin-bound Paclitaxel in
Non-small Cell Lung Cancer, Onco
Targets Ther. 2016;9:6663-6668.
Sueoka-Aragane N, Katakami N,
Satouchi M, Yokota S, Aoe K,
Iwanaga K, Otsuka K, Morita S,

Kimura S, Negoro S, For
Hanshin-Saga Collaborative Cancer
Study Group. Monitoring EGFR
T790M with plasma DNA from
lung cancer patientsin a prospective
observational study. 2016 Cancer
Sci 107(2):162-7.

Umeguchi H, Sueoka-Aragane N,
Kobayashi N, Nakamura T, Sato A,
Takeda Y, Hayashi S, SueokaE,
Kimura S. Usefulness of plasma

HGF level for monitoring acquired
resistance to EGFR tyrosine kinase
inhibitorsin non-small cell lung
cancer. Oncol Rep. 2015;33:391-6.
Sueoka-Aragane N, Sato A,
Kobayashi N, Ide M, Y okoo M,
Nagano Y, Sueoka E, Kimura S..

Correlation between plasma DNA
and tumor status in an anima model.
PL0S One. 2014;9:€111881.

17

DNA
.29 (3), 2016
CtDNA

2016
DNA
. Annual Review
2015, 155-161, 2015

¢y

@

®

DNA

EGFR-TKI
74 (6), 659-667, 2015

34, 629, 2015

2015

ARAGANE NAOKO

20321846

SATO AKEMI

20568357
NAKAMURA TOMOMI

90457490

KIMURA SHINYA

80359794



