Technical note of Combined Long Amplicon Sequen@glAS) for Genetic

Analysisof Neurofibromatosis type 1
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In CoLAS, DNA extraction and cDNA synthesis arefgened by special methods, and the gene struchadardRNA
expression can be accurately analysed by compherfgll-length gene libraries of both DNA and Rist&ated from Long-
range PCR amplicons.



[I. Technical note

1. Nucleic acid extraction

MuLAS and vLAS requires very high molecular weiBiNA (average size > 50kb) to amplify long-
range PCR. We strongly recommend rapid extractiethod (ref.18). In our experience, conventional DNA
extraction kits are not sufficient, and this metitotihe simplest and most inexpensive method firaeing
high molecular weight DNA. To synthesize Full-ldngbuble-stranded cDNA for rLAS, we use a SMART-
Seq® HT Kit (Takara Bio USA).

2. Long-range PCR

We used KOD One and KOD Multi&Epi (TOYOBO) for pmange PCR. Two disadvantages of
long-range PCR are the long time required for tmeptetion of PCR reactions and the relatively loN/AD
polymerase fidelity. However, these polymerases baercome these problems by achieving rapid ghd hi
fidelity long-range PCR amplification. According lee manufacturer's information, KOD One could be
applied in extremely long-range PCR (>20 kb). KODitM&Epi performs uniform amplification independent
of DNA sequence and length, and is capable of plextPCR up to 10 kb.

3. Library preparation and Sequencing

For library preparation, Nextera Flex DNA kit{ithine) or lllumina DNA Prep with Enrichment are
most suitable for long PCR products. A library wigtry uniform coverage can be prepared in a shoet t
directly from PCR amplicon pool. The average lemdtthe library is about 500 bp, sequencing isqoeréd
by lllumina MiSeq system (2 x 250 cycles).

For targeted RNA sequencing, the paired-end 25@dis were aligned to the reference human
genome (hg38), using HISAT2 (Version 2.1.0) (rgf.ZFeated BAM file include splice junction sequenc

information, and could visualize by IGV Sashimitplo

4. Annotation

Haplotype variant calling for each sample wasgoeréd using GATK’s HaplotypeCaller (Version
4.0.6.0) (ref.22). SnpEff (Version 4.0.6.0) (rej.2issified the deleterious impact of each vaiiatot four
classes: HIGH, MODERATE, LOW, and MODIFIER. Briefsameshift, nonsense, and splice acceptor/donor
site mutations were classified as HIGH; missense and in-frame deletion/insertion variants were cfesbias
MODERATE; synonymous variants were classified as LOW; and other intronic and UTR variants were
classified as MODIFIER. Accordingly, HIGH call cha determined to be a protein-truncating mutalian,
MODERATE cannot be immediately determined to beoa-pathogenic variant or pathogenic missense

mutation. Thereforen-slico analysis is required to interpret missense vatiditere are much software for



in-glico analysis, but doNFSP (ref.29) is known as onecirmtinalyze these at once and compare the results.
dbNFSP is a download programs, but it requiresa lstorage and is not easy to use for persongutem
Variant Annotation Integrator is a site that caalyare the main parts of doNFSP on the web, asddry easy

to use. CADD is another type of integrated progtiaah is also easy to use on the web (see teid)also
important that the frequency in the general pojoula enough low to determining whether a misseasant

is pathogenic. In this study, we tentatively defi@emissense variant could be pathogenic wherf #ieo
following conditions are met: frequency in gengrapulation in dbSNP is less than 0.001, majority of
programs of Variant Annotation Integrator determiime variant as pathogenic, and PHRED-like scaled C
score of CADD is above 20. However, this definii®not absolute, and the final decision shoulddsed on

the results of functional assays and/or pedigralysis.

To detect large insertion or deletion mutatiomsgé&t (Version 0.2.5b9) was used (Ref.17,28). We
believe that this software is sufficient to detattigenic deletions from our experience with TRef(17).
Since MuLAs contain all intron sequences of NF1détecting heterozygous SNPs can confirm whetker th
copy number of each long PCR region is maintainéaa. If there is no hetero SNPs in entire NFloregt

suggests chromosomal level microdeletion, and @mriirmed by breakpoint specific long PCR.

5. Visualization and Interpretation

DNA and RNA data can be visualized and comparedltineously using IGV (Version 2.4.13)
(Ref.27). This comparison allows us to confirm wkeintron variants cause splicing abnormalitieajether
the expression ratio between alleles in MRNA itdiating compared to DNA. Also, if one mutationses.
multiple splicing abnormalities, the ratio can bersquantitatively. In this way, the integratiofVfLAS and

rLAS results allows for a final interpretation.



