EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

Adaptive samplinglc K B2 REFH S —7 > H—ORKISANDER

Sub Title

Clinical approach of long read sequencing using adaptive sampling technique.

Author

WL H, & F(Yamada, Mamiko)

Publisher

BEESEEZES

Publication year

2023

Jtitle

BENSCSERBRFEREESEREEE (2022.)

JaLC DOI

Abstract

T/LBEEREEOBNICERERS — T —Z2RAVEBNTOERAMNBFEEID Y. REER
HEORHERPHEMIAANOSEN BB L >TVE, BBEERRERS — T —2HVE
BB VT, BTN REEZRE T DAdaptive samplingFZZ2 V2 & T, REREBET
EZRETEESATLAOR EANBEBEZBEL I,

HEEFAMRZBEL T, ONERGRICESET2EETYMIOENT. OXFILERET 75—
DA —ERBSROCTUIIINNEGRR)OBETNOBRAKZERL Iz, OMERARERICELD
SEREBATEREKOHGHEEENEE KL TABENFEEZREL . ERCEEYMRZRE
L. VMR ECHFETRECFEREL., BEOEROBEREMATEIEN TEL, OXFI
LERBEORREITHZTZH—J 1 V—ERBET VD TIIIERBOBEICH L THREN
FREOREICKY), MEZRABICXBILZHTHEN TEL, FEHE15911.2EOSNRPND 7
OF—X—@BZRECpGT AT RIZE, BAFHARDTLILTRE2ICXFILLEh, RFH
KOTLILTEXFIALENTVEVWCPGEMUN FET D, EEFBEAKTE. XFIALTVILE
EXFIALTVILOEENEREND, 77X -1 ) —ERZFEOEETREXFILTIILOHK
B TUODINIVERBOBETEEXFIAATIILOKNEREND, BFEELEFT/RTY
—RASERETNZERBEDEVICKY), 15911.20 X FI)LILCpGERL & 3E X FILILCpGHR{L Z
MEITEROYT)—RI—=TVATY A ZRKL Iz, K, MEREOXHICEEROBERF
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Analysis of genomic structural variants using long-read sequencing is expected to be useful, but
the false positive rate in detecting single nucleotide variants and the high cost of analysis have
been problems. We aimed to construct a practical system that can detect both single nucleotide
variants and structural variants by using an adaptive sampling method that limits the target area of
analysis in long-read sequencing analysis. In this study, we demonstrated the usefulness of
adaptive sampling methods for (1) analysis of translocation breakpoints in balanced translocations
and (2) analysis of methylation abnormalities (Prader-Willi syndrome and Angelman syndrome). (1)
We applied this method to a patient with a de novo balanced translocation of chromosomes 3 and
7, determined the exact breakpoint of the translocation, identified the gene located at the
breakpoint, and elucidated the cause of the patient's symptoms. (2) Using this analytical method,
we were able to clearly distinguish and diagnose both diseases in patients with Prader-Willi
syndrome and Angelman syndrome, which are representative examples of methylation
abnormalities. The CpG island flanking the promoter region of SNRPN on chromosome 15q11.2
contains a CpG site that is completely methylated in alleles of maternal origin and unmethylated in
those of paternal origin. Both methylated and unmethylated alleles are observed in normal
individuals. Only methylated alleles are observed in patients with Prader-Willi syndrome, and only
unmethylated alleles are observed in patients with Angelman syndrome. We have developed a
long-read sequencing assay that can discriminate between methylated and unmethylated CpG
sites on 15q11.2 based on differences in current intensity generated from nanopore reads. The
utility of this method, which allows for centralized analysis, was demonstrated, as previously it was
necessary to combine multiple analysis methods to distinguish between the two diseases. The
analysis method validated in this study is expected to help improve the efficiency of genetic
disease diagnosis.
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1. HRRREEOHE

T/ LEEREDOBTICITRER oY —2RAVNEITOAEREILHFINLID . A EEREBORHEELHENIRIND S
SHEBELGOT UV, BEFERER D SO —FAVEEMIZE T, BT REFEZERE T S Adaptive sampling FiE%F LY
BHILT,. RERLEELTEERHE AR AT LD IYERAMNGEEFHIEL .

HEEIAMEEEC T, ONE R ERECH T D EREYIN S OFEFT. QAF ILERBE(TSE —I1 ) —ERES LUV ToOTILY
NEREDBFTADEREERLz. OFERAREEICLS I BLERK 1 BLEAOHENGEDEEICH L TRENFEZEE
HL., EREGEREYNAEZREL. VIR LICEE T 2ECFERTEL. BEOEKROBREZERTLIENTEZ, QAFILILEERE
EDRRBITHZTSF —I4 ) —EEGHET U TIILRAEERDOBEH I L TABTFEDOREICKY, MEZFHEICKAILEZH
FTBHIEMNTE =, #B1K 15911.2 LD SNRPN DT OE—4—5BEZHE CoG TASURIZIE. BAREDTLUIILTIEEZERIZAFIL
e, RABEDTZLUILTIEAFILIESN TG CpG EMUMNTEET S, EREEERTIL, AFILIETIVILEEAFILIETIILOTE
BNBERING, TS5 —04) —ERBEDBETIEIAFIETIILOHAN, PO VEBRBEDBETIEEAFILIETIILOHF
PNERINS, BFEEIE T /A7 ERSNEEFRBREDEWNZEKY, 15911.2 D AFILIE CpG ERHLEIEAF ILAE CpG ERfiLZE
HATEBOALT)—R—T O RTYAERFE L, (K. MERBEORACIIEROENFEZEMAEHOEIVRELH =25,
— IR TELIARFEOFEREN RSNz, AMBICKYRIISN BN FEL. EEHEROZEHDEEZIHLIILICFET
EHEEZONT,

2. HREBEREROBE FER)

Analysis of genomic structural variants using long-read sequencing is expected to be useful, but the false positive rate in detecting
single nucleotide variants and the high cost of analysis have been problems. We aimed to construct a practical system that can
detect both single nucleotide variants and structural variants by using an adaptive sampling method that limits the target area of
analysis in long—read sequencing analysis. In this study, we demonstrated the usefulness of adaptive sampling methods for (1) analysis
of translocation breakpoints in balanced translocations and (2) analysis of methylation abnormalities (Prader-Willi syndrome and
Angelman syndrome). (1) We applied this method to a patient with a de novo balanced translocation of chromosomes 3 and 7,
determined the exact breakpoint of the translocation, identified the gene located at the breakpoint, and elucidated the cause of the
patient’s symptoms. (2) Using this analytical method, we were able to clearly distinguish and diagnose both diseases in patients with
Prader-Willi syndrome and Angelman syndrome, which are representative examples of methylation abnormalities. The CpG island
flanking the promoter region of SNRPN on chromosome 15q11.2 contains a CpG site that is completely methylated in alleles of
maternal origin and unmethylated in those of paternal origin. Both methylated and unmethylated alleles are observed in normal
individuals. Only methylated alleles are observed in patients with Prader-Willi syndrome, and only unmethylated alleles are observed in
patients with Angelman syndrome. We have developed a long—read sequencing assay that can discriminate between methylated and
unmethylated CpG sites on 15g11.2 based on differences in current intensity generated from nanopore reads. The utility of this
method, which allows for centralized analysis, was demonstrated, as previously it was necessary to combine multiple analysis methods
to distinguish between the two diseases. The analysis method validated in this study is expected to help improve the efficiency of
genetic disease diagnosis.
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