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Establishment of a cancer diagnosis method using DNA increase derived from plasma
tumor after the radiation therapy

Kageyama, Shun-ichiro
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It was possible in this study to increase DNA derived from blood tumor to 2 times
- around 30 times by the radiation exposure for the cancer tissue.
Our result indicate that cfDNA analysis after palliative radiation therapy could provide genotype
informatin in radiotherapy treated cite tumor.
Cf DNA analysis after radiotherapy would be potential option in future cancer therapy.

cfDNA



(cfONA)

2012

500ng  DNA

2015 7
10ng

target sequence

€Y)

cTDNA

@

®

2013

7

v

2015 7

cell free DNA

digital PCR

DNA
DNA
cfDNA

cTDNA

cfDNA

cfDNA

DNA

DNA

DNA

digital PCR,

Patient follow diagram

2 o o b o o

Radiotherapy

50 Gy/ 4 fr, 75 Gy/25 fr
35 Gy/ 3 fr, 23 Gy/1 fr

during RT plasma sampling
Pre RT plasma sampling A first fraction, 4, 3, %, total dose finished

- &

post RT plasma sampling
1week, Imonth after RT finished

P
7
Il
i
!
i
i
i
i
i
i
i
i
\
\,

.

Q digital PCR

O target sequence

plasma sample

O tolta cfONA measurement

-
I3

Biopsy sample

QO digital PCR
O target sequence

(1) 2013 7

Table.1

case

case 1
case 2
case 3
case 4
case 5
case 6
case 7
case 8
case 9
case 10
case 11

case 12

case 13

case 14

case 15

case 16

case 17

Stereotactic

Therapy 11

6

Clinical characteristics of patients
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Comparison of total cfDNA amount with EGFR

mutation and allele frequency.
@ 17 auency
5 (ng/ml) total cfDNA amount ( cStage |, 1)
Maxwell® Rapid Sample 1000
Concentrator cfDNA 10 i ] :
10 ’ 3
12 H 1 i
1 .
CfDNA Pre RT* During RT* RT finishedi
*P=0. 035
(ng/ml)  relative cfDNA amount (cStage I,1)
400
Serial measurement of plasma ¢fDNA during pre-, zzz

during, and post-radiotherapy monitoring

100
(ngfm) case 1 (ngim) case 2 0 . - *#P<0. 01

am 500 Pre RT*, *During RT* RT finishedw #P<0. 05
300 400
200 00
100 0 (ng/m1) total cfDNA amount ( cStage V)
0 100
PreRT 3Gy 18Gy 36Gy 58Gy 75Gy 1 0 1000 . . 3
week PeRT 18Gy 386Gy 51Gy  75Gy s
100 < H 3
.
(ogimi) e gt p—
12 15 10 $ t
1: 10 b 1 :
6 . 1
1
, ] Pre RT During RT RT finished
[ & ¢ & & & & &
PreRT 3Gy 18Gy 36Gy S4Gy 756Gy & g7 Py S x“u(‘
(ng/ml) relative cfDNA amount (cStage IV)
{ogsm) SRS (i) e 5000
30 5
2 N 4000
2
15 /L : 3000
10 2
5 . 2000
0
PreRT 125 25Gy 375 SOGy lweek 1 0 1000

Gy Gy month PreRT 125Gy 25Gy 375Gy S0Gy 0 ﬁ

Pre RT During RT RT finished

{ng/mil) case 8 [ng/ml) case 9

200 12
10
8
6

150

)

: (©) cfDNA
# Pre RT 125Gy 250Gy 50 Gy ! Pre RT 125Gy 250Gy 50 Gy
Digital PCR
ngfmi) case 11 Ingsmi) case 13
500 00
400 300 CfDNA

300 200

100

7

* et 176y maGy B wesk PRI A S ek major mutation exon 19 del .,
i cose 15 i case 16 L858R, T790M probe
150 150
" &Eﬁa////kﬁ“ e positive control
50 50

0 o

Pre R 23 Gy 2 day 3 day Pre RT 23 Gy 2 day 3 day

student-t
cfDNA




Detection of EGFR mutation
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Table 2: Plasma level of mutant EGFR measured by digital PCJ
in four patients receiving radiotherapy.
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