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Liquid biopsy genetic diagnosis in brain tumor with positive charged nanowires
and high-sensitive SNPs analysis

KURIMOTO, MICHIHIRO
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The next generation genome analysis of brain tumor is advanced worldwide,
and gene mutation useful for prognosis prediction and tissue classification was suggested. Future
tasks are analysis of individual tumors and stratified medicine based on them. Therefore, we have
demonstrated that IDH1R132H can be detected with high accuracy using a device that can detect single

nucleotide polymorphism (SNP) in 90 minutes. It was found that IDH1R132H suspended in cerebrospinal
fluid can also be detected because it is extremely sensitive. Finally, we captured trace amounts of
cell-free DNA with nanowires developed by the Faculty of Engineering, and confirmed that this
method can be applied to serum or urine diagnosis and also to other biomarker gene mutations.

SNPs  IDH



757 WHO

2 3 IDH1/2 1p/19q co-deletion
Suzuki H, Natsume A, Wakabayashi T, et al. Nature Genetics, 2015
WHO
IDH1/2 1p/19q LOH
SNP 90 SNPs
5% IDH1R132H
(Kurimoto
M, Kondo G, Natsume A, et — 5 AL Rl HEk BLU Rk
al. Cancer Investigation, Olrcbe o\©
2015) roeas oad SO @oe sl
IDH1/2 5 —@d0@o0—3 | 5—@Q4o@0o— 3 5 —@e-o@oo—3'
hotspot e’ ‘
IDH1 R132  IDHZ2 R172 . 2R BLU RK S8 BLU RE
2 b Ri L y
.\0 9Probe 0%)oo.o—o o\©o—o.oo
L4000
§'—® 0 3 5 ——@Do-o®o-0—3' S 3'
% &
IDH1/2 ____— &
= B
1p/19q K1 £B85 snes RITEEDRE
LOH
SNPs
DNA 1p,19q
germline hetero SNP hetero SNP
hetero SNP
. . YUILERE: 5%
o g somg el
ADO4 TE 70 i-densy®3#f:  70-80%
+100u E NYIT7— # 904
Hetero SNP | $84032 95 °C 553 | *
etero
n_
l/* a7e=7 IDHIERE  IDHIBER
i Cocd [
2 a i ®Y | P ER
. - 5[] i il ie—o
hotspot ~— T o
- %0C s6¢ w0 sc
. — Temp Temp
TERT pilocytic I-densy (F—7L-111)
astrocytoma BRAF, | B2 idensy #BULMA—IL42DY IDHL BEFERIRS
H3F3A, EGFR,PIK3CA,PDGFRA
CTNNB1

SNP




IDH2 R172 IDH1/2

DNA
1p/19q LOH
TERT H3F3A BRAF
IDH2 1p/19q LOH
Multiplex Ligation-
dependent Probe Amplification MLPA FISH
H3F3A TERT BRAF
i-Densy IDH1/2 1p/199 LOH
Q SNPs i-Densy
Q DNA
Q Q
denature DNA 1
denature
IDH1/2 1p/19q LOH
IDH1/2 IDH1R132 DNA IDHZ2
R172
SNPs
1p/19q LOH DNA
1p, 19q germline hetero
SNP hetero SNP hetero
SNP SNPs Q
hetero SNP
hetero SNP SNP
PCR
IDH1/2 1p19q LOH
| et | | fireh | | itk |
QIAamp DNA Mini Eac]
Kit (QIAGEN) ‘f-":\m i X
DNA IDH1/2 2w TR =5 ‘Yﬁmtﬁ
hetero SNP a . g_
Notl | ;"‘i\ Ao B PR E T E R Hiseq 2500
PCR ﬁ i e
1 31/973;)?;501555%%% ) Py —oT ‘/Zf?
Notl & 73
digestion
T4 ligase ligation

DNA




ligation Hiseq 2500
1%
MLPA
IDH1/2
1p/19 LOH
H3F3A, TERT, BRAF
pDON-AI-2 | i
DNA pDON-AI-2 Neo = Hea\ (1364
LTR shRNA Ty
pDON-Al DNA 5% LTR 5 LTR i
U3 LTR HCMV IE E =T, 2 ey
R N A i mvus \¥ %’:’g I"'(‘g‘:{é’)
BRAF TERT e oo

(DRapid sensitive analysis of IDH1 mutation in lower
grade gliomas by automated genetic typinginvolving a quenching probe.
Cancer Invest. 2017;34(1):12-5. Kurimoto M.et al doi: 10.3109/07357907.2015.1084001.
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