
ɼʠʘʛʥʦʩʪʠʢʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʤʝʪʦʜʘʤʠ NGS
ʉʪʨʝʣʴʥʠʢʦʚ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ  

ʌɻɹʅʋ çʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè 

"ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʨʘʯʝʡ: 

ʚʩʝ ʦʙ NGS"

ʚ ʨʘʤʢʘʭ 6-ʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʛʝʥʦʤʥʦʤʫ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ (NGS-2018)

ʃʝʢʮʠʷ ʧʨʦʯʠʪʘʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

Genschool.ru



ʉʢʨʠʥʠʥʛ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ BRCA1/2

ʅʝ ʪʦʣʴʢʦ 

BRCA 1 (5382insC ʠʣʠ ʩ.5266insC); 

BRCA 1 (4153delA ʠʣʠ ʩ.4034delA); 

BRCA 1 (3819delGTAAA ʠʣʠ ʩ.3700delGTAAA); 

BRCA 1 (185delAG ʠʣʠ ʩ.68-69delAG); 

BRCA 1 ( 3875delGTCT ʠʣʠ ʩ.3756delGTCT); 

BRCA 1 (T300G ʠʣʠ ʩ.181T>G); 

BRCA 1 (2080delA ʠʣʠ ʩ.1961delA); 

BRCA 2 (6174delT ʠʣʠ c.5946delT), 

ɸ ʚʩʝʭ

ɼʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʥʝʣʝʡ NGS ??



Ion 

Ampliseq
BRCA1/2 

panel



Ion Ampliseq BRCA1/2 panel

ʆʮʝʥʢʘ ʦʜʥʦʨʦʜʥʦʩʪʠ ʛʣʫʙʠʥʳ ʧʦʢʨʳʪʠʷ 

ʬʨʘʛʤʝʥʪʦʚ ʧʨʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ɼʅʂ 

ʠʟ ʧʘʨʘʬʠʥʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʪʢʘʥʝʡ





ɻʦʪʦʚʳʝ ʧʘʥʝʣʠ ʧʨʘʡʤʝʨʦʚ AmpliSeq

ʚʩʸ, ʯʪʦ ʦʩʪʘʣʦʩʴ:



ɻʦʪʦʚʳʝ ʧʘʥʝʣʠ ʧʨʘʡʤʝʨʦʚ 

AmpliSeq ʜʣʷ ʦʥʢʦʣʦʛʠʠ
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͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ͎͔͔͙ͦͤͦͤͭ͊͟͟

͎͔͔͙ͤͭ͊͟

͙ͫͦͣ͊ͭ;͔͙͔ͫ͟ 

͍͙͊ͪ͊ͤͭ·



ʉʧʝʢʪʨʳ ʩʦʤʘʪʠʯʝʩʢʠʭ

ʠ ʛʝʨʤʠʥʘʣʴʥʳʭʤʫʪʘʮʠʡ BRAF



ʉʠʥʜʨʦʤ ʃʠ-ʌʨʘʫʤʝʥʠ: ʨʦʜʦʩʣʦʚʥʘʷ





ɹʨʘʟʠʣʴʩʢʦʝ çʧʨʦʢʣʷʪʠʝè



ʩʠʥʜʨʦʤ ʃʠ-ʌʨʘʫʤʝʥʠ

ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 1



ʩʠʥʜʨʦʤ ʃʠ-ʌʨʘʫʤʝʥʠ

ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 2

Å ʊʈ53: ʩ.ʉ742ʊ (ʨ.R248W), ʦʧʠʩʘʥʘ ʢʘʢ 

ʧʘʪʦʛʝʥʥʘʷ (OMIM 191170.0001)

Å + ʩʣʫʯʘʡʥʘʷ ʥʘʭʦʜʢʘ PPARG: ʩ.ʉ254ɸ 

(p.ʈ85Q), ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʦʞʠʨʝʥʠʝʤ (OMIM 

601487.0001), ʥʘʯʠʥʘʷ ʩ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ

Å 3 ʛʦʜʘ 4 ʤʝʩ. 

ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʘʷ 

ʵʤʙʨʠʦʥʘʣʴʥʘʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ

Å 10 ʣʝʪ 5 ʤʝʩ. ʦʩʪʝʦʩʘʨʢʦʤʘ 

ʥʠʞʥʝʡ ʩʪʝʥʢʠ ʧʨʘʚʦʡ 

ʦʨʙʠʪʳ; 

Å ʫ ʦʪʮʘ -ʧʝʨʚʠʯʥʦ-

ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ:

Å ʨʘʢ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ 

ʜʠʬʬʫʟʥʘʷ ɺ-

ʢʨʫʧʥʦʢʣʝʪʦʯʥʘʷ ʣʠʤʬʦʤʘ ʚ 

34 ʛʦʜʘ

Å ʦʧʫʭʦʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

(ʘʥʘʧʣʘʩʪʠʯʝʩʢʘʷ 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ) ʚ 42 ʛ.



ʩʠʥʜʨʦʤ ʃʠ-ʌʨʘʫʤʝʥʠ

ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 2

Å ʄʠʩʩʝʥʩ-ʤʫʪʘʮʠʷ p.ʈ85Q ʚ ʛʝʥʝ 

PPARGʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ 

ʦʞʠʨʝʥʠʝʤ (OMIM 601487.0001), 

ʥʘʯʠʥʘʷ ʩ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

Å ɸʥʘʣʦʛʠʯʥʘʷ ʤʫʪʘʮʠʷ ʚʳʷʚʣʝʥʘ 

ʫ ʤʘʪʝʨʠ ʨʝʙʝʥʢʘ, ʠʤʝʶʱʝʡ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʞʠʨʝʥʠʷ 

2-ʡ ʩʪʝʧʝʥʠ. 

Å ʬʫʥʢʮʠʷ ʵʪʦʛʦ ʛʝʥʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ 

ʘʜʠʧʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ, 

ʫʯʘʩʪʠʠ ʚ ʛʣʶʢʦʟʥʦʤ ʠ ʞʠʨʦʚʦʤ 

ʛʦʤʝʦʩʪʘʟʝ;

Å ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʦʧʠʩʘʥʳ 

ʥʘʨʫʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʢʘʥʮʝʨʦʛʝʥʝʟʘ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ

Zhou X-P, Smith WM, Gimm O, et al. Over-

representation of PPAR-gamma sequence variants in

sporadic cases of glioblastoma multiforme: preliminary

evidence for common low penetrance modifiers for

brain tumour risk in the general population. J Med

Genet. 2000;37:410ï414.



BRCA2:

NM_000059:exon11:

c.T5286G:p.Y1762*

ʧʦʪʝʨʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ

ʚ ʦʧʫʭʦʣʠ



ɼʚʫʭʫʜʘʨʥʘʷ ʤʦʜʝʣʴ ʢʘʥʮʝʨʦʛʝʥʝʟʘ



BRCA2:

NM_000059:exon11:

c.T5286G:p.Y1762*

ʧʦʪʝʨʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ

ʚ ʦʧʫʭʦʣʠ



ʅʦʩʠʪʝʣʴʩʪʚʦ ʥʝʦʧʠʩʘʥʥʦʡ ʨʘʥʝʝ 

ʤʫʪʘʮʠʠ ʛʝʥʘ PBRM1

ʅʦʨʤʘ, ʢʨʦʚʴ

ʅʦʩʠʪʝʣʴ, 

ʢʨʦʚʴ

ʆʧʫʭʦʣʴ 



ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠʤʫʪʘʥʪʥʦʛʦ 

ʘʣʣʝʣʷ PBRM1 ʚ ʦʧʫʭʦʣʠ

cDNA, ʢʨʦʚʴ, ʥʦʨʤʘ

cDNA, ʢʨʦʚʴ, ʥʦʩʠʪʝʣʴ

cDNA, ʦʧʫʭʦʣʴ



ʉʪʨʘʪʝʛʠʷʩʢʨʠʥʠʥʛʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʚʘʨʠʘʥʪʦʚ ʚ ʦʥʢʦʛʝʥʝʪʠʢʝ

Åʇʦʠʩʢ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʥʘʯʠʥʘʪʴ 

ʩ ʤʘʪʝʨʠʘʣʘ ʦʧʫʭʦʣʠ.

Åʀʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʘʨʩʝʥʘʣ ʤʝʪʦʜʦʚ 

ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʦʙʣʶʜʝʥʠʷ 

ʜʚʫʭʫʜʘʨʥʦʡ ʤʦʜʝʣʠ ʂʥʘʜʩʝʥʘ.



ʉʪʨʘʪʝʛʠʷ ʩʢʨʠʥʠʥʛʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʛʝʨʤʠʥʘʣʴʥʳʭʚʘʨʠʘʥʪʦʚ ʚ ʦʥʢʦʛʝʥʝʪʠʢʝ

Åʉʧʝʢʪʨʳ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʨʤʠʥʘʣʴʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ, 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʦʥʢʦʛʝʥʝʟ, ʨʘʟʣʠʯʥʳ.

Åʉʧʝʢʪʨʳ ʛʝʨʤʠʥʘʣʴʥʳʭ ʤʫʪʘʮʠʡ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ 

ʜʠʘʛʥʦʩʪʠʢʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ 

ʩʢʨʠʥʠʥʛʦʚʳʤʠ ʤʝʪʦʜʘʤʠ.

Åɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʘʨʩʝʥʘʣ ʤʝʪʦʜʦʚ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʩʦʙʣʶʜʝʥʠʷ ʜʚʫʭʫʜʘʨʥʦʡ ʤʦʜʝʣʠ ʂʥʘʜʩʝʥʘ.

Åʇʦʠʩʢ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʥʘʯʠʥʘʪʴ ʩ ʤʘʪʝʨʠʘʣʘ 

ʦʧʫʭʦʣʠ.



Åɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʝʚʳʝ 

ʩʠʥʜʨʦʤʳ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʫʯʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ.

Åʀʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ɼʅʂ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʪʨʘʪʝʛʠʝʡ ʘʥʘʣʠʟʘ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʧʨʦʚʝʨʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʚʫʭʫʜʘʨʥʦʡ ʤʦʜʝʣʠ 

ʢʘʥʮʝʨʦʛʝʥʝʟʘ, ʨʘʩʰʠʨʠʪ ʩʧʝʢʪʨ ʢʘʥʜʠʜʘʪʥʳʭ 

ʛʝʥʦʚ, ʠʭ ʤʫʪʘʮʠʡ ʠ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʬʝʥʦʪʠʧʦʚ ʠ 

ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʝ ʯʘʩʪʦʪʳ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʚ ʧʦʧʫʣʷʮʠʷʭ.



ʉʧʝʢʪʨ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ RB1 
(ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ɼʅʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ)



ɼʝʣʝʮʠʠ ʛʝʥʘ RB1 (MLPA)



ʇʨʝʥʘʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʨʝʪʠʥʦʙʣʘʩʪʦʤʳ

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʪʦʨʦʞʜʝʥʠʷ ʣʠʮʘʤ, ʧʝʨʝʥʝʩʰʠʤ ʚ 

ʜʝʪʩʪʚʝ ʨʝʪʠʥʦʙʣʘʩʪʦʤʫ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ ʩ 

ʥʘʩʣʝʜʫʝʤʦʡ ʤʫʪʘʮʠʝʡ ʛʝʥʘ RB1, ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʨʦʜʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʤʫʪʘʮʠʠ ʛʝʥʘ ʫ ʧʣʦʜʘ.

ʉʨʦʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʨʦʜʦʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʳʯʥʦ ʟʘʚʠʩʷʪ ʦʪ ʨʝʰʝʥʠʷ ʩʫʧʨʫʛʦʚ. 



ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ:

49 ʥʦʚʳʭ ʤʫʪʘʮʠʡ NF1


