
$"%%��%��� !�*�"!��0!/�  ���*�!%��� 
'!���$%�&�& <@9A< !.�. #<DB7B64

К4DедD4 кл8=8GеEко9 л45оD4тоD=о9 д847=оEт8к8 
$��О

-9D5B %9D79= !<>B?496<K

& ��!Л/&�О���/ Л��О �&О ��/ ����&���
К�К О!�О�� ����&��/ 5� 



"%!"�!/� &�!��!*�� $����&�3 
&$�!%�3*�"!!"� ���"$�&"$!"�  ���*�!/

• ' �!0,�!�� $�� �$"�, '����+�!�� 

+'�%&��&��0!"%&� � #$"���"��&��0!"%&� 

���"$�&"$!"�" "�"$'�"��!�3, � &���� �"�� 

$"�"&���$"��!!/) %�%&� 
• �%#"�0�"��!�� !��!�����!/) "�$��*"� 

���!�+�%�"�"  �&�$����
•  '�0&�#���%!/� �!���� 
• %"���!�� #�!���� ��" �$��$"� $����+!/) 

���"����!�� � �) #"�&�#"� % �%#"�0�"��!��  

" ��%!/) � #�$%"!�����$"��!!/) #"�)"�"�
• #"!� �!�� ���!"%&� �� �$�!�3 ��" �$��$"� � 

��!� ���, �%#"�0�"��!�� ��"��!��!�� � 

 "���0!"�" ��$��"")$�!�!�3
• ��&��!"� �%#"�0�"��!�� ��"�!("$ �*�"!!/) 

#"�)"�"�, ��!�"� ��" ���*�!%��) ��!!/) 

• �!��$�!�� �  ���*�!' %�%&�  �%�'%%&��!!"�" 

�!&�����&� (��)



 98<J<A4 XXI 69>4:
 98<J<A4 4 «#»
#D98<>F<6A4S (CD98E>4;4F9?PA4S)
#D969AF<6A4S (CDBH<?4>F<K9E>4S)

#9DEBA4?<;<DB64AA4S (<A8<6<8G4?PA4S)         
#4DF<E<C4F<6A4S (C4J<9AF GK4EFA<> CDBJ9EE4, 97B 
<AHBD@<DGRF, B5GK4RF, CB@B74RF 6 6O5BD9)

             ��$"� �'� (Leroy Hood, %,�), 2008 3.

 98<J<A4 5 «#»
#D9J<;<BAA4S      
-�$�" %.!., $"%%�/,  548F8=A:89   0;D028B. %>2@5<5==0O 
;01>@0B>@8O №4, 2015 3.

 BAB7D4H<S: #9DEBA4?<;<DB64AA4S @98<J<A4. 
 98<J<A4 5#. $'�! 2022 7
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"EAB6AO9 C9DEC9>F<6AO9 ?45BD4FBDAO9 
C?4FHBD@O  @98<J<AO 5#

�9AB8<47ABEF<K9E><9 F9IAB?B7<< 
(4@C?<H<>4J<S < E9>69A<DB64A<9 AG>?9<AB6OI ><E?BF);

 <>DB5<BK<CO;
 4EE-EC9>FDB@9FD<S;
 <>DBH?R<8AO9 F9IAB?B7<<;
#DBFBKA4S J<FB@9FD<S, :<8>BEFA4S 
5<BCE<S;
�A4?<; E6B5B8ABJ<D>G?<DGRM9=  
6A9>?9FBKAB= �!�;
&9IAB?B7<< @B5<?PAB7B ;8D46BBID4A9A<S.
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• �о58лP=Oе уEтDо9Eт64 <о=8тоD8=74 E4E4D=о7о д845ет4.
• �D8<е=е=8е <о58лP=OE телеDо=о6 6 8<<у=о4=4л87е.

• �8кDоEкоп8O 6 д847=оEт8ке о=коло78GеEк8E 
745оле64=89.

• �<пл8D8к4F8о==Oе теE=оло788 <о58лP=о7о 
7дD46ооED4=е=8O.

• �847=оEт8к4 8=DекF8о==OE 8 п4D478т4D=OE 
745оле64=89.

   �� !О��Л��� О�����/ ����&���. 
  &.2. Л45оD4тоD=Oе теE=оло788.
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� @98<J<A9 EGM9EF6G9F 864 7?46AOI FD9A84: 
<ECB?P;B64A<9 5B?PL<I 84AAOI < 
C9DEBA4?<;<DB64AAO= CB8IB8.

� A4EFBSM99 6D9@S G69?<K<64RFES B5N9@O < E?B:ABEFP 6 
B5D45BF>9 84AAOI CB D4;?<KAO@ 5<B@4D>9D4@ (> 2025 7. 
E9>69A<DGRF 8B ~40 Q>;454=F 84AAOI CB 79AB@4@ K9?B69>4),  
CDB<EIB8<F C9D9IB8 > C9DEBA4?<;<DB64AAO@ 

@98<J<AE><@ GE?G74@ < 4A4?<;G D4AA<I EF48<= 

;45B?964A<S. 
#B 84AAO@ GenBank A4 CDBFS:9A<< CBE?98A<I 30 ?9F 
B5N9@O 84AAOI B !# D4EFGF Q>ECBA9AJ<4?PAB, 4 <I 
B5D45BF>4 ;A4K<F9?PAB BFEF49F <;-;4 A98BEF4F>4 
5<B?B7<K9E><I ;A4A<= < �� 4?7BD<F@B6. % DBEFB@ 

CDB<;6B8<F9?PABEF< >64AFB6OI >B@CPRF9DB6 4A4?<;G 
@B7GF 5OFP CB869D7AGFO < 79AB@O K9?B69>4. 



,?S=879A E EB46F. 
CDB4A4?<;<DB64?< 683 

@98<J<AE><9 EF4FP< <; �� 
PubMed, EB89D:4M<9 
BCD989?9A<S F9D@<A4 
«C9DEBA4?<;<DB64AA4S 

@98<J<A4».
Schleidgen S et al. What is 

personalized medicine: sharpening 

a vague term based on a systematic 

literature review. // BMC Med 

Ethics. – 2013. – 14. – P. 55.

'то т4кое «�еDEо=4л878Dо64==4O <ед8F8=4»: Dе7улPт4тO 
E8Eте<4т8GеEко7о о57оD4 683 8EEледо64=89, 6 котоDOE 

опDеделOлEO Qтот теD<8= 
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�FB7B6B9 BCD989?9A<9
#  <M9F CGF< G?GKL9A<S EFD4F<H<>4J<< 

C4J<9AFB6 < BCF<@<;4J<< 6D9@9A< < EDB>B6 <I 
?9K9A<S 5?47B84DS <ECB?P;B64A<R 

5<B?B7<K9E>B= <AHBD@4J<< A4 GDB6A9 
@B?9>G?SDAOI CGF9= 6B;A<>AB69A<S < D4;6<F<S 

;45B?964A<S (6 K4EFABEF<, 5<B@4D>9DB6).

#9D6B9 @4EEB6B9 CD<@9A9A<9 #  3 D4;89?9A<9 
?R89= CB 7DGCC4@ >DB6<



К4GеEт6е==ое л45оD4тоD=ое 
8EEледо64=8е  Qто:

• пD468лP=о 6O5D4==O9 теEт 
• 6 пD468лP=ое 6Dе<O 
• у пD468лP=о7о п4F8е=т4
• пD468лP=о 6Oпол=е= 8 оDоD<ле= 
Dе7улPт4т

• коDDект=4O 8 E6ое6Dе<е==4O 
8=теDпDет4F8O

• 6еD=4O Dеко<е=д4F8O (Gто дел4тP)

�о78F8O IFCC

=47=4Gе=8е



�4H4 M@4 2000 7.1850-1900 7.

�0?9= К. �>F><= С.П. (?>D<=E><= �.�.

2007-2010 7.7.

'>FE>= �        �9=F9D КD9=7

И89O К;8=8G9A:4O ?@4:B8:4 �9@A>=4;L=K9 79=><K

�G8D>6 �./. П<D>7>6 �.И. ОE?9D '.

http://lib4all.ru/base/B3284/img/B3284p170-1.jpg
http://translifesciences.com/resources/Galerie1/DNA_in_the_sun.jpg


Ultima Genomics B5NS6<? 6 2022 7. B C?4FHBD@9 100 $ 

E<>69AE4

#9D6B= B A4@9D9A<< E9>69A<DB64FP 79AB@ K9?B69>4 ;4 
$100 ;4S6<?4 >B@C4A<S Illumina 6 2017 7B8G. � 2020-@ 

F4><9 :9 C?4AO B;6GK<?4 ><F4=E>4S H<D@4 MGI. !4 
E97B8AS EFB<@BEFP B8AB7B 79AB@4 GC4?4 A<:9 $1000. 

%F4DF4C <; %,� Ultima Genomics B5NS6<? 6 2022 7. B 
CD<6?9K9A<< H<A4AE<DB64A<S 8?S EB;84A<S AB6B= 

C?4FHBD@O UG 100, >BFBD4S <E>?RK49F CDBFBKAGR 

SK9=>G. �@9EFB A99 <ECB?P;G9FES >D9@A<964S CB8?B:>4 A4 
>BFBDGR A4A9E9AO GK4EF><, E6S;O64A<S �!� ;4 EK9F 
Q?9>FDBEF4F<K9E><I E<?. � CB8?B:>4, < @9FB8 99 
B5D45BF>< L<DB>B <ECB?P;GRFES 6 CB?GCDB6B8A<>B6B= 

<A8GEFD<< < EFBSF A98BDB7B.



$399
https://www.dnalinkseqlab.co
m/human-wgs-at-399/

$399

€199
https://dantelabs.com/produc
ts/whole-genome-sequencing

https://sequencing.com/our-
difference/whole-genome-
sequencing

$399 http://www.yseq.net/

$299
https://nebula.org/whole-
genome-sequencing-dna-test/

*9A4 79AB@4 6 2023 7B8G (WGS) 
84AAO9 �G5B6 �.�.



https://3billion.io/blog/whole-genome-sequencing-cost

#DB7AB; DBEF4 DOA>4 NGS



99 000 https://f-genetics.com/genome/

https://atlas.ru/ru/wgs111 000

113 000 https://genetico.ru/prices

75 000
https://www.skygen.com/katalog/se

kvenirovanie/

70 000 https://nextgenseq.tech/

99 900
https://www.genotek.ru/full-genome/

95 000
https://genomed.ru/service/nasledstvenn

ye-zabolevaniya-i-hromosomnaya-

patologiya/sekvenirovanie-genom

*9A4 79AB@4 6 $BEE<<
(84AAO9 �G5B6 �.�.)



$9H9D9AEAO9 CBE?98B64F9?PABEF< 79AB@4 
K9?B69>4

2010 7. Hg19

   2015 7. Hg 38 

      2022 7. &2&

 B;4<KAO9 >BAEFDG>FO • �E>GEEF69AAB B7B@B;<7BK9AAO9 cell lines

(<;<K9E>< 8BEFGCAO9 D9H9D9AEO (gDNA, cell lines):
Genome in a Bottle Consortium

Platinum genomes illumina

YH China



�9AB@ K9?B69>4:      
   B>BAK4F9?PA4S CB5984

%C9J6OCGE> Science (0?@5;P 2022) 4 CBE6SM9A 

GEF4AB6?9A<R CBE?98B64F9?PABEF< CB?AB7B K9?B69K9E>B7B 
79AB@4. $9H9D9AEAO= 79AB@ K9?B69>4 
6 2000 7B8G CB>DO64? B>B?B 92%. �  79AB@9 K9?B69>4 
EB89D:<FES @AB:9EF6B CB6FBDSRM<IES GK4EF>B6, 
BEB59AAB 6 79F9DBIDB@4F<A9 J9AFDB@9D < F9?B@9D. 

�BAEBDJ<G@ Telomere-to-Telomere (T2T) ($B7496 �.) 

EBB5M<? B D4EL<HDB6>9 A98BEF4RM<I 8%, E?B:A9=L<I 
GK4EF>B6 K9?B69K9E>B7B 79AB@4. !B64S E5BD>4 79AB@4 
K9?B69>4 T2T-CHM13, EBEFB<F <; 3,055 @<??<4D8B6 C4D 

BEAB64A<=. �BAEBDJ<G@ ;4S6<?, KFB E@B7 «;4CB?A<FP 
5D9L<» A4 6E9I K9?B69K9E><I IDB@BEB@4I, 
;4 <E>?RK9A<9@ Y-IDB@BEB@O,  <ECD46<?< DS8 BL<5B>,  
8BCB?A<?< <;69EFAGR CBE?98B64F9?PABEFP CBKF< 200 

@<??<BA4@< C4D BEAB64A<=, ED98< >BFBDOI CD98E>4;4?< 

1956 79AB6, <; >BFBDOI 99 >B8<DGRF 59?><.



 9:8GA4DB8A4S <EE?98B64F9?PE>4S 7DGCC4 Telomere-to-Telomere 6 
>BAJ9 467GEF4 2023 7. BCG5?<>B64?4 A4GKAGR D45BFG: «#B?A4S 

CBE?98B64F9?PABEFP Y-IDB@BEB@O K9?B69>4». 
� Y-IDB@BEB@9 <89AF<H<J<DB64?< 110 AB6OI, D4A99 A9 <;69EFAOI 
79AB6. �FB7B <I F9C9DP 693 (583 79A4 BCD989?<?< 6 IB89 CD9:A<I 
<EE?98B64A<=). �; A<I 106 79AB6, 6>?RK4S 41 AB6O=, >B8<DGRF 59?><. 

$4EL<DSRFES A4L< 6B;@B:ABEF< 6OSEA<FP CD<K<AO < @9I4A<;@O 

D4;6<F<S F9I <?< <AOI @G:E><I ;45B?964A<=,  D4;D45BF>< AB6OI 
CD9C4D4FB6 < @9FB8B6 ?9K9A<S.
#BE?9 BCD989?9A<S 79AB6 ;484K4 6OSEA<FP, ;4 KFB <@9AAB 6 
BD74A<;@9 BF69K49F >4:8O= <; A<I. %K<F49FES, KFB 79A SRY 

BF>DOFO= D4A99, S6?S9FES >?RK96O@ 8?S D4;6<F<S @G:E>B7B CB?4. 
�9DBSFAB, G;A49@, >4> D4;AO9 64D<4AFO >4>B7B-?<5B <; QF<I 79AB6 
6?<SRF A4 6B;@B:ABEFP EF4FP BFJB@, G84EFES BCD989?<FP 
79A9F<K9E><9 64D<4AFO, CD< >BFBDOI ;4K4F<9 D959A>4 9EF9EF69AAO@ 

CGF9@ A96B;@B:AB < E9@P9 ED4;G @B:AB 5G89F CD98?B:<FP 
6ECB@B74F9?PAO9 D9CDB8G>F<6AO9 F9IAB?B7<<. C@B:9@ 6OSEA<FP 
DB?P  79AB6 Y-IDB@BEB@O 6 D4;6<F<< BA>B?B7<K9E><I ;45B?964A<= G 
@G:K<A, F4><I >4> D4> @BK96B7B CG;ODS < CD98EF4F9?PAB= :9?9;O. 
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ILLUMINA                                       ThermoFisher

 Scientific

$луоDеEFе=т=ое   �олупDо6од=8ко6ое
Eек6е=8Dо64=8е   Eек6е=8Dо64=8е
�ол=о7е=о<=ое   &4D7ет=ое
Eек6е=8Dо64=8е   Eек6е=8Dо64=8е
(WGS), Eек6е=8Dо64=8е  WGS 54ктеD89 8 68DуEо6,
7е=о<о6 de novo,   <ед8F8=Eк4O, D4D<4ко 8
теоD8O Q6олNF88,   Qт=о7е=ет8к4  

пDо8EEо6де=8е Gело6ек4.
   Oxford NANOPORE

�4=опоDо6ое Eек6е=8Dо64=8е
�е=од847=оEт8к4 8=DекF8о==OE 5оле7=е9, WGS (CNV)
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�9A – 78 7
�>I=>ABL – 1 �B
 47<9@K – 105E23E33 <<
К>;8G9AB6> =4=>?>@ – 8> 512
И=B9@D99A – USB 3.0 (8> 5 Gbps)
!B>8<>ABL ?@>B>G=>9 OG99:8 - $500…$900
�@>876>88B9;L=>ABL – 10…20 Gbp 74 48 G4A>6



�9A – 10 :7
�>I=>ABL – 600 �B
 47<9@K – 360E200E360 <<
К>;8G9AB6> =4=>?>@ – 8> 512E5
!B>8<>ABL ?@>B>G=>9 OG99:8 - $299…$900
�@>876>88B9;L=>ABL – 50…100 Gbp 74 48 G4A>6

�оDт4т86=Oе 6OEокопDо876од8телP=Oе Eек6е=4тоDO 
PromethION —  2 8  2 Solo -Eо7д4= длO H8Dоко7о 
кDу74 8EEледо64теле9. ЛN5о9 полP7о64телP E<о6ет 
E4<оEтоOтелP=о 8 от=оE8телP=о деHе6о полуG4тP 
д4==Oе пол=о7е=о<=о7о Eек6е=8Dо64=8O 6 Dе68<е 
Dе4лP=о7о 6Dе<е=8 (до 190–380 7е=о<о6 Gело6ек4 6 
7од). �EполP7уе<4O 6 P2 Solo теE=оло78O по76олOет 
6O9т8 74 D4<к8 547о6о7о 4=4л874 ��К, о=4 т4к6е 
6клNG4ет тD4=EкD8пто<=O9 8 Qп87е=ет8GеEк89 
4=4л87O =4 од=о9 пл4тDоD<е.



Oxford Nanopore 4 «A9 <A69EF<DG=F9 6 CD<5BDO, 
<A69EF<DG=F9 6 F9IAB?B7<R».

�B@C4A<S EB;849F F9IAB?B7<< E9>69A<DB64A<S �!� < 

$!�, CD98?4749F 5OEFDGR CB87BFB6>G 5<5?<BF9> < 

CB?GK9A<9 D9;G?PF4FB6 6 D9:<@9 BA?4=A. ">B?B K9F69DF< 

79AB@B6 >BDBA46<DGE4 E9>69A<DG9FES A4 CD<5BD4I Oxford 

Nanopore. 3K9=>< @B:AB CDB@O64FP < <ECB?P;B64FP 
A9E>B?P>B D4;, CB>4 6 A<I 9EFP :<6O9 CBDO, 6 D9:<@9 
D94?PAB7B 6D9@9A< 6<8AB, KFB CDB<EIB8<F E B5D4;JB@ CD< 

E9>69A<DB64A<< < KFB-FB E>BDD9>F<DB64FP. �EFP 
F9IAB?B7<S, >BFBD4S ;4EF46?S9F 6B;6D4F<FP <; A4ABCBDO 

A9:9?4F9?PAGR 8?S E9>69A<DB64A<S !# (CBD4 
CDBCGE>49F �!� EB E>BDBEFPR 450 AG>?9BF<8B6 6 
E9>GA8G). %B6D9@9AAO9 D94?<;4J<< 4?7BD<F@4 CB;6B?SRF 
E9>69A<DB64FP BF89?PAB FB?P>B Q>;B@. 

https://www.whatisbiotechnology.org/index.php/science/summary/nanopore/nanopore-sequencing-makes-it-possible-to-decode-the
https://www.whatisbiotechnology.org/index.php/science/summary/nanopore/nanopore-sequencing-makes-it-possible-to-decode-the


��!"  +��"���� (��$��0 2018
� EF4FP9, BCG5?<>B64AAB= 6 Nature Biotechnology, F4>:9 
BC<E4A CBEF46?9AAO= E CB@BMPR MinION D9>BD8 
CB E4@B@G 8?<AAB@G CDBKF9A<R �!� >?9FBKAB= ?<A<< 

K9?B69>4 GM12878. � <FB79 CB?GK<?< 91,2 7<7454; 
84AAOI, KFB EBBF69FEF6G9F 30->D4FAB@G CB>DOF<R 
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KFB FBKABEFP E5BD>< CD<5?<:49FES > 100%.
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BD74A<;4J<BAAOI 4EC9>F4I QFB D4AASS 8<47ABEF<>4, 
BJ9A>4 D<E>4, CDBH<?4>F<>4, @BA<FBD<A7 ?9K9A<S. 



�9==K9 A9B8 ?> >B=>H9=8N : DC=:F8>=4;L=K< 79==K< :;4AB9@4<

�9=K
8<<C==>7
> >B69B4

HLA-79=K

�9=K
:>=B@>;O 

<9B45>;87<4 
:;9B>G=>7> O8@4

�9=K
:>=B@>;O 

<8B>E>=8@84;L=>7> 
<9B45>;87<4 

�9=K,
>B69BAB69==K9 74 
D>@<8@>64=89 

@85>A><

�9=K,
>B69BAB69==K9 74 
D>@<8@>64=89 
@85>A>< 8 
B@4=A;OF8N

�9=K,
>B69BAB69==K9 74 
D>@<8@>64=89 
F8B>A:9;9B4

�9=K,
>B69BAB69==K9 74 
<9B4;;>7><9>AB47

�9=K,
>B69BAB69==K9 74 

A>AB>O=89 
6=9:;9B>G=>7> <4B@8:A4 
8 DC=:F8N 4879788

�9=K,
>B69BAB69==K9 74 
M:A?@9AA8N CD-

<>;9:C; 8 
<9<5@4==>9 

A87=4;8@>64=89



КоопеD4т86=O9 QDDект 7е=ет8GеEк8E 8 
EDедо6OE D4ктоDо6, опDеделONI8E D8Eк 
D4768т8O 8=D4Dкт4 <8ок4Dд4 у <у6G8= 6 

6о7D4Eте до 45 лет

0

2

4

6

8

10

12

14

16

"
FA
BE
<F
9?
PA
O
= 
D<
E>

�GD9A<9

GPIIIa

5-HTT

GPIIIa+ST

�GD9A<9+ST

�GD9A<9+GPIIIa

�GD9A<9
+ST+GPIIIa



����+� #�$%"!�����$"��!!"� 
 ���*�!/:

• �OS6?9A<9 CB8F<CB6, D4A99 >4;46L<IES 
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• !4IB:89A<9 A4 QFB= BEAB69 @<L9A<= 8?S 
EB;84A<S AB6OI ?9>4DEF69AAOI ED98EF6

• (4D@4>B79A9F<K9E>4S BJ9A>4 QHH9>F<6ABEF< 

EGM9EF6GRM<I < 6AB6P EB;84649@OI 
?9>4DEF69AAOI ED98EF6

• %B;84A<9 A4 BEAB69 " ��%AOI F9IAB?B7<= 

8?S 6OS6?9A<S ;45B?964A<= 

6OEB>BEC9J<H<KAOI 8<47ABEF<K9E><I C4A9?9= 

?45BD4FBDAOI 5<B@4D>9DB6



�?46AO@ H4>FBDB@, ;4CGEF<6L<@ 6;DO6AB= DBEF 
@98<J<AE>B= 79A9F<><, EF4?4 CBFD95ABEFP 6 
D4;6<F<< C9DEBA4?<;<DB64AAB= < CD969AF<6AB= 

@98<J<AO. %K<F49FES, KFB 8B 20% EGM9EF6GRM<I 
@98<J<AE><I CDBFB>B?B6 ?9K9A<S A9QHH9>F<6AO, 
CBE>B?P>G A9 GK<FO64RF <A8<6<8G4?PAO9 
BEB59AABEF< BD74A<;@4 K9?B69>4, 4 F4>:9 A9 
GK<FO64RF <;@9A9A<S QC<89@<B?B7<K9E>B= 

B5EF4AB6>< 6 @<D9 (@AB:9EF69AA4S ?9>4DEF69AA4S 
GEFB=K<6BEFP C4FB79AB6, KD9;6OK4=A4S 
64D<459?PABEFP @<>DBBD74A<;@B6).1
 
1https://www.healthcarebusinessinternational.com/fraud-

analytics-set-to-reshape-private-healthcare/  



� Nature Medicine BCG5?<>B64A4 EF4FPS, 6 >BFBDB= >DGCAO9 
@<DB6O9 EFD4F97< ;8D46BBID4A9A<S ;484?<EP 6BCDBEB@ 

BCD989?9A<S 7?46AOI D9EGDEB6 ;8D46BBID4A9A<S E FBK>< ;D9A<S 
QHH9>F<6ABEF< D45BFO. 

#DB6989AB EC9J<4?PAB9 <EE?98B64A<9: > FOESK9 C4J<9AFB6 E 
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5B?PAOI CD<@9A<?< CB8IB8O #  < QHH9>F<6ABEFP EBEF46<?4 

8B 70%. 
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леGе=8O <о6=о по6OE8тP =4 40%!
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G>4;O64NI<= A4 
CD98D4ECB?B:9AABEFP 

> ;45B?964A<N.

OR = 
______________________ 
$5B?PAO9 (1- $>BAFDB?P) 

Р>BAFDB?P (1- Р5B?PAO9) 

Р5B?PAO9 Р>BAFDB?P>>



$4ECDBEFD4A9AAO9 4??9?< E 5B?PL<@ QHH9>FB@, 
B5A4DG:9AAO9 6 GWAS (?> Ch.S. Ku, 2010)

�B?97Aь На8@9AB6аA
89 79Aа

rs OR OMIM Р978BA

�B7DаEF-

7а68E8@ая 

8979A9DаF8я 
E9FGаF>8

CFH 380390-C 4.60 134370 1q31

Э>EHB?8аF86Aая 

7?аG>B@а
LOXL1 382942-G 20.10 153456 15q24.1

�B?97Aь КDBAа JL23R 10889677 2.13 607562 1p31.3

Ра> я8G>а KILTG 3782179 3.08 184745 12q22

4474514 3.07
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8BEFB69DAO9, 6BECDB<;6B8<@O9, CB869D7AGFO 

>D<F<K9E>B= BJ9A>9 6 <AF9D9E4I C4J<9AF4). �!� F9EF 
<@99F >D<F9D<< 8BEFB69DABEF<, 9E?< CB?<@BDH<;@ < 

E6S;4AAO= E A<@ 79A9F<K9E><= D<E> B5A4DG:9A 6 IB89 
GWAS <?< 6O89?9A 6 D9;G?PF4F9 CDB6989AAB7B @9F4-
4A4?<;4. �4:AB, KFB >B?<K9EF6B GK4EFA<>B6 
<EE?98B64A<= 6 7DGCC4I 8?S CBCG?SJ<BAAB= 79A9F<>< 

8B?:AB 5OFP A9 @9A99 1000 K9?B69>.



                �?RK96O9 D9;G?PF4FO CDB9>F4 GABRIEL (2006-2010 7.7.)
О5=4Dу6е=O =о6Oе 7е=O, уG4Eт6уNI8е 6 8<<у==о< от6ете, пDо=8F4е<оEт8 Qп8тел8O 
5Dо=Eо6 8 ко=тDоле EкоDоEт8 6оEEт4=о6ле=8O по6Dе6де=89 Eл878Eто9 о5олоGк8 
дOE4телP=OE путе9.
● �Eт<у  D4=ее EG8т4л8 ед8=о9 5оле7=PN. �о полуGе==Oе Dе7улPт4тO 
пDедпол474Nт 58оло78GеEк8е D47л8G8O длO тDеE кл8=8GеEк8E DоD<: детEк4O, 
4Eт<4 67DоEлOE 8 тO6ел4O 4Eт<4.
● �ллеD78O O6лOетEO 6тоD8G=O< по от=оHе=8N к деDект4< Eл878Eто9 о5олоGк8 
дOE4телP=OE путе9 пD8 4Eт<е 8 ко6=о7о 54DPеD4 у дете9 E Qк7е<о9. &еD4п8O толPко 
4ллеD788 =е 5удет QDDект86=4.
● �DедEк474телP=4O Fе==оEтP 7е=ет8GеEк8E теEто6 =87к4O. �ео5Eод8<4 8де=т8D8к4F8O  
Qп87е=ет8GеEк8E D4ктоDо6.
● О5о7=4Gе=O <8Hе=8 длO QDDект86=о9 теD4п88 4Eт<O.

ИA?>;=8B9;L: Е6@>?99A:89 :>=A>@F8C< Gabriel

!>B@C8=8G9AB6>: 164 CG9=KE 87 19 AB@4= (23 
8AA;98>64B9;LA:8E 7@C??)

�5J9:BK 8AA;98>64=8O: 10 000 4AB<4B8:>6 (89B8 
8 67@>A;K9) 8 16 000 78>@>6KE 8=88688CC<>6.
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79A9F<K9E><= 6>?48 >BFBDOI EBEF46?S9F CD<5?<;<F9?PAB 
BF 40% 8B 50%. � 'A<69DE<F9F9 �?P59DFO 

CDB4A4?<;<DB64?< B5M98BEFGCAO9 84AAO9 569 

79A9F<K9E><I <EE?98B64A<=, EB5D4AAOI 6 F9K9A<9 86GI 
89ESF<?9F<= < BI64FO64RM<I 219 @98<J<AE><I 
EBEFBSA<=. � QF<I <EE?98B64A<SI <;GK4?<EP BFABL9A<S 
@9:8G "!#, < D4;?<KAO@< ;45B?964A<S@< < 

EBEFBSA<S@<. #B846?SRM99 5B?PL<AEF6B ;45B?964A<=, 
6>?RK4S @AB7<9 6<8O D4>4, 8<459F < 5B?9;AP 
�?PJ79=@9D4, <@9RF 6 ?GKL9@ E?GK49 79A9F<K9E><= 

6>?48 BF 5 8B 10%. 
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;45B?964A<R (MANEA, MRPL53, LYCAT, 

ST8SIA4, NDFIP1, < PTCH1), EB ED98A<@ GDB6A9@ 

?B:ABCB?B:<F9?PAOI D9;G?PF4FB6 @9APL9 1%. 
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A98BEF<:<@O@ 8?S F9EFB6, <ECB?P;GRM<I FB?P>B 
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A9BA4F4?PAB9, C98<4FD<K9E>B9 < F9D4C96F<K9E>B9 8?S 
6;DBE?B7B A4E9?9A<S. "5OKAB �& CD<@9ASRF 6 E?GK4SI 
A4?<K<S >?<A<K9E><I E<@CFB@B6 <?< DB8EF69AA<>B6, 
EFD484RM<I 79A9F<K9E><@ ;45B?964A<9@. 
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CD<@9ASRF CD< ;45B?964A<SI E A9 EB6E9@ K9F>B= 
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CD9<@GM9EF64 C9D98 «FD48<J<BAAO@<» 
8<47ABEF<K9E><@< F9EF4@<:

-D9;G?PF4FO @B7GF FBKA99 7B6BD<FP B D<E>9 
D4;6<F<S ;45B?964A<S, K9@ H9ABF<C<K9E><= < 

(<?<) 5<BI<@<K9E><= E>D<A<A7; 
-8B?:9A EGM9EF6B64FP Q>BAB@<K9E>< 

BCD4684AAO= < 6OEB>BQHH9>F<6AO= ECBEB5 
CD98BF6D4M9A<S 84AAB7B ;45B?964A<S; 
-D9>B@9A84J<<, CB?GK9AAO9 6 D9;G?PF4F9 �&, 
8B?:AO <ECB?ASFPES C4J<9AF4@< 

59ECD9>BE?B6AB. 
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S6?SRFES D4;AO9 64D<4AFO �& < <EE?98B64A<S  
@<>DB5<B@AB7B 5<BJ9AB;4 K9?B69>4.
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<ECB?P;B64A<9@ 79AB@AB7B E9>69A<DB64A<S 6 5?<:4=L99 
6D9@S: A9<A64;<6AO= CD9A4F4?PAO= E>D<A<A7 
(BJ9A<649FES 100000 <EE?98B64A<= 6 7B8 6 $() < 

BA>B?B7<S: BCD989?9A<9 79D@<A4?PAOI @GF4J<= G 
;8BDB6B7B C4J<9AF4 8?S BJ9A>< D<E>4 6B;A<>AB69A<S 

D4>4 (CD9:89 6E97B $ �, D4>4 ?97><I, CDS@B= ><L>< < 

8D.) < EB@4F<K9E><I @GF4J<= 8?S CB85BD4 BCF<@4?PAB= 

F9D4C<< BCGIB?<. 

"5OKAB �& CD<@9ASRF 6 E?GK4SI A4?<K<S >?<A<K9E><I 
E<@CFB@B6 <?< DB8EF69AA<>B6, EFD484RM<I 
79A9F<K9E><@ ;45B?964A<9@.



Schiabor Barrett, et al. Positive predictive value highlights four novel candidates 

for actionable genetic screening from analysis of 220,000 clinicogenomic records. // 

Genetics in Medicine (2021). DOI: 10.1038/s41436-021-01293-9

� %,� G:9 CDB6B8SF 79A9F<K9E><= E>D<A<A7 A4E9?9A<S, 
A4CD46?9AAO= A4 6OS6?9A<9 D4>4 7DG8< < S<KA<>B6, 
E6S;4AAB7B E @GF4J<S@< BRCA1 < BRCA2 < 

64D<4AFB6 LDLR E >BDBA4DAO@ 4F9DBE>?9DB;B@. 

%>D<A<A7 ;45B?964A<= A9B5IB8<@, F4> >4> BA< 

8BEF4FBKAB D4ECDBEFD4A9AO, D<E> E<?PAB >BDD9?<DG9F E 
@GF4J<S@< 6 BCD989?9AAOI 79A4I, 4 D4AA99 6OS6?9A<9  
CB;6B?S9F EGM9EF69AAB B5?97K<FP ?9K9A<9. 
#B>4;4F9?P ;A4K<@BEF< 79A9F<K9E>B7B 64D<4AF4 CD< 

E>D<A<A79 4 CB?B:<F9?PA4S CDB7ABEF<K9E>4S 
J9AABEFP (positive predictive value, PPV) 4 69DBSFABEFP, 
KFB K9?B69> E B5A4DG:9AAO@ «C?BI<@» 79A9F<K9E><@ 

64D<4AFB@ 89=EF6<F9?PAB B>4:9FES 5B?9A.
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GK<FO64RM99 97B GDB69AP >B@C9F9AJ<=, 
CD4>F<K9E><= BCOF, BEAB6O64SEP A4  
<A8<6<8G4?PABEF< C4J<9AF4. �D4K 8B?:9A G@9FP 
<AF9DCD9F<DB64FP D9;G?PF4FO F9EF4, E4@BEFBSF9?PAB 
EBEF46?SFP ;4>?RK9A<9 < C9DEBA4?PAO9 
D9>B@9A84J<< C4J<9AFG. � QFB@ < EBEFB<F EGFP 
C9DEBA4?<;<DB64AAB7B CB8IB84. %<EF9@4 CD<ASF<S 
D9L9A<= (��) @B:9F CBS6<FPES 6 5G8GM9@ A4 EFO>9 
79A9F<>< < 5<B<AHBD@4F<><, 4 CB>4 CD<ASF<9 
D9L9A<= CB 79A9F<K9E>B@G F9EF<DB64A<R C4J<9AF4 
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G?GKL9AAB= >?4EE<H<>4J<< 64D<4AFB6 6 79A4I 
<;69EFAOI 5B?9;A9=, 4 F4>:9 6OS6?9A<9@ C4FB79AAOI 
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Pengfei Liu et al. // Reanalysis of Clinical Exome Sequencing Data // N Engl J Med

2019; 380:2478-2480.
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