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àÁÏÂÌ˜Ë‚ÓÒÚ¸ ÍÓÓÚÍËı Ú‡Ì‰ÂÏÌÓ ÔÓ‚ÚÓfl˛-
˘ËıÒfl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ (

 

STR

 

), ËÎË ÏËÍÓÒ‡-
ÚÂÎÎËÚÓ‚, ‰ËÒÔÂ„ËÓ‚‡ÌÌ˚ı ÔÓ ‚ÒÂÏÛ „ÂÌÓÏÛ ˜Â-

 

èËÌflÚ˚Â ÒÓÍ‡˘ÂÌËfl: STR (Short Tandem Repearts) – ÍÓÓÚ-
ÍËÂ Ú‡Ì‰ÂÏÌ˚Â ÔÓ‚ÚÓ˚; MP (Matching Probability) – ‚ÂÓflÚ-
ÌÓÒÚ¸ ÒÎÛ˜‡ÈÌÓ„Ó ÒÓ‚Ô‡‰ÂÌËfl „ÂÌÓÚËÔÓ‚; PD (Power of Dis-
crimination) – ‰ËÒÍËÏËÌËÛ˛˘ËÈ ÔÓÚÂÌˆË‡Î; PIC (Polymor-
phic Information Content) – ËÌÙÓÏ‡ˆËÓÌÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ
ÔÓÎËÏÓÙËÁÏ‡; PE (Power of Exclusion) – ËÒÍÎ˛˜‡˛˘ËÈ ÔÓ-
ÚÂÌˆË‡Î; PI (Typical Paternity Index) – ËÌ‰ÂÍÒ ÓÚˆÓ‚ÒÚ‚‡; H(ob)
(Observed Heterozygosity) – Ì‡·Î˛‰‡ÂÏ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸;
H(ex) (Expected Heterozygosity) – ÓÊË‰‡ÂÏ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸;
Hardy–Weinberg equilibrium test – ÚÂÒÚ ï‡‰Ë–Ç‡ÈÌ·Â„‡.

*ùÎ. ÔÓ˜Ú‡: mderenko@mail.ru

 

ÎÓ‚ÂÍ‡, ‡ÍÚË‚ÌÓ ËÁÛ˜‡ÂÚÒfl ‚ Ò‚flÁË Ò ÔÓ·ÎÂÏ‡ÏË
Ñçä-Ë‰ÂÌÚËÙËÍ‡ˆËË ÎË˜ÌÓÒÚË Ë ÓÔÂ‰ÂÎÂÌËfl
ÒÚÂÔÂÌË „ÂÌÂÚË˜ÂÒÍÓ„Ó Ó‰ÒÚ‚‡ ÏÂÊ‰Û ËÌ‰Ë‚Ë‰‡ÏË
[1, 2]. èÓ„ÂÒÒ ‚ ËÁÛ˜ÂÌËË ËÁÏÂÌ˜Ë‚ÓÒÚË ‡ÛÚÓÒÓÏ-
Ì˚ı ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ ÒÚ‡Î ‚ÓÁÏÓÊÌ˚Ï
·Î‡„Ó‰‡fl ‡Á‡·ÓÚÍÂ ‚˚ÒÓÍÓ˝ÙÙÂÍÚË‚Ì˚ı ÏÛÎ¸-
ÚËÔÎÂÍÒÌ˚ı ÒËÒÚÂÏ èñê-‡ÏÔÎËÙËÍ‡ˆËË Ñçä, Ú‡-
ÍËı Í‡Í AmpFlSTR SGM Plus, AmpFlSTR Profiler
Plus, PowerPlex

 

®

 

 16 System Ë PowerPlex

 

®

 

 ES System.
í‡ÍËÏ Ó·‡ÁÓÏ, ÏÛÎ¸ÚËÎÓÍÛÒÌÓÂ ‚˚fl‚ÎÂÌËÂ ‡ÛÚÓ-
ÒÓÏÌ˚ı ÏËÍÓÒ‡ÚÂÎÎËÚÓ‚ fl‚ÎflÂÚÒfl ‚ Ì‡ÒÚÓfl˘ÂÂ
‚ÂÏfl Ó‰ÌËÏ ËÁ Ì‡Ë·ÓÎÂÂ ÏÓ˘Ì˚ı ËÌÒÚÛÏÂÌÚÓ‚ ‚
ËÁÛ˜ÂÌËË „ÂÌÂÚË˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË.
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Ë ı‡Í‡ÒÓ‚ (‡ÁÏÂ ÒÛÏÏ‡ÌÓÈ ‚˚·ÓÍË 261 ˜ÂÎÓ‚ÂÍ). ÇÒÂ ËÒÒÎÂ‰Ó‚‡ÌÌ˚Â ÔÓÔÛÎflˆËË ÌÂ ‡ÁÎË˜‡˛ÚÒfl ‰Ó-
ÒÚÓ‚ÂÌÓ ÔÓ ‡ÒÔÂ‰ÂÎÂÌË˛ ˜‡ÒÚÓÚ ‡ÎÎÂÎÂÈ. èË‚Ó‰flÚÒfl ÁÌ‡˜ÂÌËfl ÒÓ‚ÓÍÛÔÌÓ„Ó ‰ËÒÍËÏËÌËÛ˛˘Â„Ó
ÔÓÚÂÌˆË‡Î‡ (PD) ËÁÛ˜ÂÌÌÓÈ ÒËÒÚÂÏ˚ ÎÓÍÛÒÓ‚ ‰Îfl Í‡Ê‰ÓÈ ËÁ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÔÓÔÛÎflˆËÈ. 
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-ÎÓÍÛÒ, ‡ÛÚÓÒÓÏÌ˚Â ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚Â ÎÓÍÛÒ˚, „ÂÌÂÚËÍ‡ ÔÓÔÛÎflˆËË ̃ ÂÎÓ‚ÂÍ‡,
„ÂÌÂÚË˜ÂÒÍÓÂ ‡ÁÌÓÓ·‡ÁËÂ.

VARIABILITY OF FIFTEEN AUTOSOMAL MICROSATELLITE DNA LOCI IN FIVE POPULATIONS OF
ABORIGINAL SOUTH SIBERIANS, by 

 

M. V. Derenko

 

1

 

, J. Czarny

 

2

 

, B. A. Malyarchuk

 

1

 

, M. Wo niak

 

2

 

, I. K. Dam-
bueva

 

3

 

, T. Grzybowski

 

2

 

, I. A. Zakharov

 

4

 

 (

 

1

 

Institute of Biological Problems of the North, Far East Division, Russian
Academy of Sciences, Magadan, 685000 Russia, *e-mail: mderenko@mail.ru; 

 

2

 

Forensic Medicine Institute, The
Ludwik Rydygier Collegium Medicum, The Nicolaus Copernicus University, 85-094 Bydgoszcz, Poland; 

 

3

 

Institute
of General and Experimental Biology, Siberian Division, Russian Academy of Sciences, Ulan-Ude, 670047 Russia;

 

4

 

Vavilov Institute of General Genetics, Russian Academy of Sciences, Moscow, 119991 Russia). The allele distribu-
tions for 15 STR loci included in the AmpFlSTR SGM Plus and AmpFlSTR Profiler Plus kits (“Applied Biosys-
tems”, USA) were determined in 261 healthy unrelated individuals belonging to five indigenous populations of South
Siberia: in Buryats, Altaians, Tofalars, Sojots and Khakassians. No significant differences in allele frequencies were
found between populations studied. Combined power of discrimination (PD) for the STR loci investigated were esti-
mated for the populations under study.

 

Key words

 

: autosomal microsatellite loci, human population, genetic diversity, DNA-identification.

z¢

z′

 

ìÑä 577.21+575.17:340.6

 

2



 

594

 

åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 41      ‹ 4      2007

 

ÑÂÂÌÍÓ 

 

Ë ‰

 

.

 

çÂÒÏÓÚfl Ì‡ ÔÓ„ÂÒÒ ‚ ÒÓÁ‰‡ÌËË ·‡Á ‰‡ÌÌ˚ı
ÔÓ ‡ÒÔÂ‰ÂÎÂÌË˛ ‡ÎÎÂÎÂÈ Ë „ÂÌÓÚËÔÓ‚ 

 

STR

 

-ÎÓÍÛ-
ÒÓ‚ ‚ Â„ËÓÌ‡Î¸Ì˚ı „ÛÔÔ‡ı Ì‡ÒÂÎÂÌËfl ÏË‡ Ë ‚
ÓÚ‰ÂÎ¸Ì˚ı ˝ÚÌË˜ÂÒÍËı „ÛÔÔ‡ı, Ò‚Â‰ÂÌËÈ Ó ÔÓÎË-
ÏÓÙËÁÏÂ ˝ÚËı ÎÓÍÛÒÓ‚ ‚ ˝ÚÌË˜ÂÒÍË ‰ËÙÙÂÂÌ-
ˆËÓ‚‡ÌÌÓÏ Ì‡ÒÂÎÂÌËË êÓÒÒËÈÒÍÓÈ îÂ‰Â‡ˆËË
ÔÓÍ‡ Â˘Â Ï‡ÎÓ. àÁ‚ÂÒÚÌ˚ ÎË¯¸ ‰‡ÌÌ˚Â Ó ‡ÒÔÓ-
ÒÚ‡ÌÂÌÌÓÒÚË ‡ÎÎÂÎÂÈ ÎÓÍÛÒÓ‚, ËÒÔÓÎ¸ÁÛÂÏ˚ı ‚
ÒÛ‰Â·ÌÓ-ÏÂ‰ËˆËÌÒÍÓÈ ˝ÍÒÔÂÚËÁÂ ‚ ÛÒÒÍÓÈ ÔÓÔÛ-
ÎflˆËË Ì‡ÒÂÎÂÌËfl ‡ÁÎË˜Ì˚ı Â„ËÓÌÓ‚ êÓÒÒËÈÒÍÓÈ
îÂ‰Â‡ˆËË [3–7]. àÁ ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ÍÓÂÌÌÓ„Ó
Ì‡ÒÂÎÂÌËfl ëË·ËË ËÒÒÎÂ‰Ó‚‡Ì˚ ÎË¯¸ ÒÂ‚ÂÌ˚Â
‡ÎÚ‡Èˆ˚, ÚÛ‚ËÌˆ˚, ·ÛflÚ˚ Ë ˝‚ÂÌÍË ÔÓ Ì‡·ÓÛ ËÁ
‰Â‚flÚË ‰ËÌÛÍÎÂÓÚË‰Ì˚ı ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛ-
ÒÓ‚, ‚ıÓ‰fl˘Ëı ‚ ÒÓÒÚ‡‚ Ô‡ÌÂÎË, ÔÂ‰Ì‡ÁÌ‡˜ÂÌÌÓÈ
‰Îfl ‡Ì‡ÎËÁ‡ „ÂÌÂÚË˜ÂÒÍÓ„Ó ÒˆÂÔÎÂÌËfl [8]. Ç Ì‡-
ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔË‚Ó‰flÚÒfl ÔÂ‚˚Â ‰‡ÌÌ˚Â Ó· ËÁ-
ÏÂÌ˜Ë‚ÓÒÚË ÔflÚÌ‡‰ˆ‡ÚË ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛ-
ÒÓ‚, „ÂÌÓÚËÔËÓ‚‡ÌÌ˚ı Ò ÔÓÏÓ˘¸˛ ÏÛÎ¸ÚËÔÎÂÍÒ-
Ì˚ı ÒËÒÚÂÏ èñê-‡ÏÔÎËÙËÍ‡ˆËË AmpFlSTR SGM
Plus Ë AmpFlSTR Profiler Plus, ‚ ÔÓÔÛÎflˆËflı ‡ÎÚ‡È-
ˆÂ‚ (

 

N

 

 = 68), ·ÛflÚ (

 

N

 

 = 78), ÒÓÈÓÚÓ‚ (

 

N

 

 = 29), ÚÓ-
Ù‡Î‡Ó‚ (

 

N

 

 = 35) Ë ı‡Í‡ÒÓ‚ (

 

N

 

 = 51).

 

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

 

ÉÂÌÓÏÌÛ˛ Ñçä

 

 ‚˚‰ÂÎflÎË ËÁ ‚ÂÌÓÁÌÓÈ ÍÓ‚Ë Ò
ÔÓÏÓ˘¸˛ ÒÚ‡Ì‰‡ÚÌÓ„Ó ÏÂÚÓ‰‡, ‚ÍÎ˛˜‡˛˘Â„Ó
Ó·‡·ÓÚÍÛ ÍÓ‚Ë ‰ÂÚÂ„ÂÌÚÓÏ (1%-Ì˚È ‡ÒÚ‚Ó
‰Ó‰ÂˆËÎÒÛÎ¸Ù‡Ú‡ Ì‡ÚËfl) Ë ÔÓÚÂËÌ‡ÁÓÈ K (“Sig-
ma”), ‡ Ú‡ÍÊÂ Ó˜ËÒÚÍÛ Ñçä Ò ÔÓÏÓ˘¸˛ ÙÂÌÓÎ‡ Ë
ıÎÓÓÙÓÏ‡ [9]. Ç˚·ÓÍ‡ ÒÓÒÚÓflÎ‡ ËÁ 261-„Ó ÌÂ-
Ó‰ÒÚ‚ÂÌÌÓ„Ó ËÌ‰Ë‚Ë‰ÛÛÏ‡ ËÁ ÔflÚË ˝ÚÌË˜ÂÒÍËı
„ÛÔÔ ÍÓÂÌÌÓ„Ó Ì‡ÒÂÎÂÌËfl ̨ ÊÌÓÈ ëË·ËË. Ç˚·Ó-
Í‡ ·ÛflÚ (

 

N

 

 = 78) ‚ÍÎ˛˜‡Î‡ ÊËÚÂÎÂÈ äËÊËÌ„ËÌÒÍÓ-
„Ó, ïÓËÌÒÍÓ„Ó, á‡Í‡ÏÂÌÒÍÓ„Ó, Ö‡‚ÌËÌÒÍÓ„Ó, ëÂ-
ÎÂÌ„ËÌÒÍÓ„Ó, Å‡„ÛÁËÌÒÍÓ„Ó Ë ä‡·‡ÌÒÍÓ„Ó ‡ÈÓÌÓ‚
êÂÒÔÛ·ÎËÍË ÅÛflÚËfl; ‚˚·ÓÍ‡ ‡ÎÚ‡ÈˆÂ‚ (

 

N

 

 = 68) –
ÊËÚÂÎÂÈ äÓ¯-Ä„‡˜ÒÍÓ„Ó, ìÎ‡„‡ÌÒÍÓ„Ó, éÌ„Û‰‡È-
ÒÍÓ„Ó, ìÒÚ¸-ä‡ÌÒÍÓ„Ó, òÂ·‡ÎËÌÒÍÓ„Ó Ë íÛÓ˜‡Í-
ÒÍÓ„Ó ‡ÈÓÌÓ‚ êÂÒÔÛ·ÎËÍË ÄÎÚ‡È; ÚÓÙ‡Î‡Ó‚ (

 

N

 

 =
= 35) – ÊËÚÂÎÂÈ ÔÓÒÂÎÍ‡ ÄÎ˚„‰ÊÂ àÍÛÚÒÍÓÈ
Ó·Î‡ÒÚË; ÒÓÈÓÚÓ‚ (

 

N

 

 = 29) – ÊËÚÂÎÂÈ éÍËÌÒÍÓ„Ó Ë
íÛÌÍËÌÒÍÓ„Ó ‡ÈÓÌÓ‚ êÂÒÔÛ·ÎËÍË ÅÛflÚËfl; ı‡Í‡-
ÒÓ‚ (

 

N

 

 = 51) – ÊËÚÂÎÂÈ Ì‡ÒÂÎÂÌÌ˚ı ÔÛÌÍÚÓ‚ ÄÒ-
ÍËÁÒÍÓ„Ó, òËËÌÒÍÓ„Ó, ÅÂÈÒÍÓ„Ó Ë é‰ÊÓÌËÍË‰-
ÁÂ‚ÒÍÓ„Ó ‡ÈÓÌÓ‚ êÂÒÔÛ·ÎËÍË ï‡Í‡ÒËfl.

 

STR

 

-ÎÓÍÛÒ˚ ‡ÏÔÎËÙËˆËÓ‚‡ÎË

 

 Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ ÏÛÎ¸ÚËÔÎÂÍÒÌ˚ı ÒËÒÚÂÏ èñê-‡ÏÔÎËÙËÍ‡-
ˆËË AmpFlSTR SGM Plus Ë AmpFlSTR Profiler Plus
(“PE Applied Biosystems”) ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÂÍÓ-
ÏÂÌ‰‡ˆËflÏË ÔÓËÁ‚Ó‰ËÚÂÎfl. èÓ‰ÛÍÚ˚ ‡ÏÔÎËÙË-
Í‡ˆËË Ù‡ÍˆËÓÌËÓ‚‡ÎË ˝ÎÂÍÚÓÙÓÂÚË˜ÂÒÍË Ò
ÔÓÏÓ˘¸˛ „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ÚÓ‡ ABI Prism
377 (“PE Applied Biosystems”). ÑÎfl ÍÓÌÚÓÎfl Í‡˜Â-
ÒÚ‚‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓÌÚÓÎ¸Ì˚Â Ó·‡Áˆ˚ Ñçä Ë
‡ÎÎÂÎ¸Ì˚Â ÒÚ‡Ì‰‡Ú˚. ê‡ÁÏÂ ÔÓ‰ÛÍÚÓ‚ èñê
ÓÔÂ‰ÂÎflÎË Ò ÔÓÏÓ˘¸˛ ÍÓÏÔ¸˛ÚÂÌ˚ı ÔÓ„‡ÏÏ
GeneScan v. 3.1 Ë Genotyper v. 2.0 (“PE Applied Bio-

systems”). ç‡ËÏÂÌÓ‚‡ÌËfl ‡ÎÎÂÎÂÈ ÔË‚Ó‰flÚÒfl ‚
ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÂÍÓÏÂÌ‰‡ˆËflÏË ÍÓÏËÒÒËË ÔÓ
Ñçä åÂÊ‰ÛÌ‡Ó‰ÌÓ„Ó Ó·˘ÂÒÚ‚‡ ÒÛ‰Â·ÌÓÈ „ÂÏÓ-
„ÂÌÂÚËÍË [10]. 

 

ëÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ

 

 ‰‡ÌÌ˚ı ÔÓ‚Ó‰ËÎË Ò
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ô‡ÍÂÚ‡ ÍÓÏÔ¸˛ÚÂÌ˚ı ÔÓ„‡ÏÏ
Arlequin (v. 2.000) [11] Ë ÔÓ„‡ÏÏ˚ PowerTyper
Excel spreadsheet (“Promega”) [12].

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

Ç Ú‡·ÎËˆ‡ı ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‰‡ÌÌ˚Â Ó ‡ÒÔÂ‰ÂÎÂ-
ÌËË ˜‡ÒÚÓÚ ‡ÎÎÂÎÂÈ ÔflÚÌ‡‰ˆ‡ÚË 

 

STR

 

-ÎÓÍÛÒÓ‚
(

 

D3S1358

 

, 

 

vWA

 

, 

 

FGA

 

, 

 

TH01

 

, 

 

TPOX

 

, 

 

CSF1PO

 

, 

 

D5S818

 

,

 

D13S317

 

, 

 

D7S820

 

, 

 

D16S539

 

, 

 

D2S1338

 

, 

 

D8S1179

 

,

 

D21S11

 

, 

 

D18S51

 

, 

 

D19S433

 

) ‚ ÔflÚË ÔÓÔÛÎflˆËflı ÍÓ-
ÂÌÌÓ„Ó Ì‡ÒÂÎÂÌËfl ˛ÊÌÓÈ ëË·ËË. ÇÒÂ„Ó ‚ ËÒÒÎÂ-
‰Ó‚‡ÌÌ˚ı ÔÓÔÛÎflˆËflı ‚˚fl‚ÎÂÌÓ 129 ‡ÎÎÂÎÂÈ.
óËÒÎÓ ‡ÎÎÂÎÂÈ ‚ ÓÚ‰ÂÎ¸Ì˚ı ÔÓÔÛÎflˆËflı ‚‡¸ËÛÂÚ
ÓÚ 99 (Û ÚÓÙ‡Î‡Ó‚) ‰Ó 113 (Û ·ÛflÚ). ëÂ‰ÌÂÔÓÔÛ-
ÎflˆËÓÌÌ˚È ÛÓ‚ÂÌ¸ „ÂÚÂÓÁË„ÓÚÌÓÒÚË ÒÓÒÚ‡‚ÎflÂÚ
0.750, ‡ ÓÊË‰‡ÂÏ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸ ÒÛÏÏ‡ÌÓÈ
‚˚·ÓÍË – 0.761. ìÓ‚ÂÌ¸ „ÂÚÂÓÁË„ÓÚÌÓÒÚË ÓÚ-
‰ÂÎ¸Ì˚ı ÔÓÔÛÎflˆËÈ ÒÚ‡ÚËÒÚË˜ÂÒÍË ÌÂ ‡ÁÎË˜‡ÂÚ-
Òfl, ËÁÏÂÌflflÒ¸ ‚ ‰Ë‡Ô‡ÁÓÌÂ ÓÚ 0.708 Û ÚÓÙ‡Î‡Ó‚ ‰Ó
0.764 Û ·ÛflÚ. èÓ ÛÓ‚Ì˛ ÒÂ‰ÌÂÔÓÔÛÎflˆËÓÌÌÓÈ
„ÂÚÂÓÁË„ÓÚÌÓÒÚË (0.585–0.862) Ë „ÂÚÂÓÁË„ÓÚÌÓ-
ÒÚË ‚ ÒÛÏÏ‡ÌÓÈ ‚˚·ÓÍÂ (0.603–0.871) ‚ÒÂı ËÒ-
ÒÎÂ‰Ó‚‡ÌÌ˚ı ÎÓÍÛÒÓ‚ ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ÌÂ
Ì‡·Î˛‰‡ÂÚÒfl.

ë‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ‡ÒÔÂ‰ÂÎÂÌËfl ˜‡ÒÚÓÚ
‡ÎÎÂÎÂÈ 

 

STR

 

-ÎÓÍÛÒÓ‚ ÔÓÍ‡Á‡Î, ˜ÚÓ ‰ÓÒÚÓ‚ÂÌ˚ı
F

 

ST

 

-‡ÁÎË˜ËÈ ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ÌÂÚ. ÄÌ‡ÎÓ„Ë˜-
Ì˚È ÂÁÛÎ¸Ú‡Ú ÔÓÎÛ˜ÂÌ Ë Ò ÔÓÏÓ˘¸˛ ÚÓ˜ÌÓ„Ó ÚÂ-
ÒÚ‡ Ì‡ ÏÂÊÔÓÔÛÎflˆËÓÌÌÛ˛ ‰ËÙÙÂÂÌˆË‡ˆË˛ [11].
èË ˝ÚÓÏ ‚Ó ‚ÒÂı ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÔÓÔÛÎflˆËflı ÎÓ-
ÍÛÒ˚ 

 

FGA

 

, 

 

D2S1338

 

, 

 

D8S1179

 

, 

 

D21S11

 

, 

 

D18S51

 

 Ë

 

D19S433

 

 ÓÍ‡Á‡ÎËÒ¸ Ì‡Ë·ÓÎÂÂ ‚‡Ë‡·ÂÎ¸Ì˚ÏË ÔÓ
ÛÓ‚Ì˛ ÏÓÎÂÍÛÎflÌÓ„Ó ‡ÁÌÓÓ·‡ÁËfl (˜ËÒÎÓ Ì‡-
·Î˛‰‡ÂÏ˚ı ‡ÎÎÂÎÂÈ >10, PIC > 0.8, Ú‡·Î. 1–5).

Ç˚ÒÓÍÓÂ ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌÓÂ „ÂÌÂÚË˜ÂÒÍÓÂ
‡ÁÌÓÓ·‡ÁËÂ ÔÓ ËÒÒÎÂ‰Ó‚‡ÌÌ˚Ï ÏËÍÓÒ‡ÚÂÎÎËÚ-
Ì˚Ï ÎÓÍÛÒ‡Ï ‚˚‡Ê‡ÂÚÒfl Ë ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÏ ‰ËÒ-
ÍËÏËÌ‡ˆËÓÌÌÓÏ ÔÓÚÂÌˆË‡ÎÂ ˝ÚÓÈ ÔÓÎËÏÓÙÌÓÈ
ÒËÒÚÂÏ˚. Ç˚ÒÓÍËÂ ÁÌ‡˜ÂÌËfl ËÌ‰ÂÍÒ‡ ‰ËÒÍËÏËÌ‡-
ˆËË (PD), ËÁÏÂÌfl˛˘ËÂÒfl ‚ ‰Ë‡Ô‡ÁÓÌÂ ÓÚ 0.920 ‰Ó
0.959, ÓÔÂ‰ÂÎfl˛ÚÒfl ‚ ‚ÓÒ¸ÏË ËÁ ÔflÚÌ‡‰ˆ‡ÚË ËÒÒÎÂ-
‰Ó‚‡ÌÌ˚ı ÎÓÍÛÒÓ‚ – 

 

vWA

 

, 

 

FGA

 

, 

 

D13S317

 

, 

 

D16S539

 

,

 

D2S1338

 

, 

 

D21S11

 

, 

 

D18S51

 

, 

 

D19S433

 

. áÌ‡˜ÂÌËfl ÒÓ‚Ó-
ÍÛÔÌÓ„Ó ÔÓÚÂÌˆË‡Î‡ ‰ËÒÍËÏËÌ‡ˆËË ËÁÛ˜ÂÌÌÓÈ ÒË-
ÒÚÂÏ˚ ÎÓÍÛÒÓ‚ ÒÓÒÚ‡‚Îfl˛Ú 0.999999999999999830
Û ·ÛflÚ, 0.999999999999999671 Û ‡ÎÚ‡ÈˆÂ‚,
0.999999999999922209 Û ÚÓÙ‡Î‡Ó‚,
0.999999999999993458 Û ÒÓÈÓÚÓ‚ Ë
0.999999999999999226 Û ı‡Í‡ÒÓ‚. éÚÍÎÓÌÂÌËÂ Ì‡-
·Î˛‰‡ÂÏ˚ı ˜‡ÒÚÓÚ „ÂÌÓÚËÔÓ‚ ÓÚ ‡‚ÌÓ‚ÂÒÌÓ„Ó
‡ÒÔÂ‰ÂÎÂÌËfl ï‡‰Ë–Ç‡ÈÌ·Â„‡ Ó·Ì‡ÛÊÂÌÓ ‚
ÚÂı ËÁ ÔflÚË ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÔÓÔÛÎflˆËÈ – Û ·ÛflÚ
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í‡·ÎËˆ‡ 1.

 

  ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ Ë ‰Û„ËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ‰Îfl ÔflÚÌ‡‰ˆ‡ÚË 

 

STR

 

-ÎÓÍÛÒÓ‚ Û ·ÛflÚ (

 

n

 

 = 156
ıÓÏÓÒÓÏ)
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6 – – – 0.096 – – – – – – – – – – –
7 – – – 0.353 0.000 – 0.051 – 0.006 – – – – – –
8 – – – 0.160 0.500 – – 0.160 0.269 0.026 – – – – –
9 – – – 0.269 0.141 0.051 0.013 0.179 0.109 0.378 – – – – –
9.3 – – – 0.122 – – – – – – – – – – –

10 – – – – 0.026 0.321 0.103 0.179 0.179 0.103 – 0.103 – – –
11 – – – – 0.308 0.301 0.397 0.231 0.231 0.141 – 0.064 – – 0.006
12 – – – – 0.026 0.244 0.282 0.147 0.167 0.231 – 0.115 – 0.006 0.064
13 – – – – 0.000 0.045 0.147 0.071 0.032 0.083 – 0.244 – 0.192 0.314
13.2 – – – – – – – – – – – – – – 0.064
14 0.026 0.090 – – – 0.038 0.006 0.013 0.006 0.032 – 0.205 – 0.321 0.167
14.2 – 0.000 – – – – – – – – – – – – 0.083
15 0.442 0.026 – – – – – 0.019 – 0.006 – 0.218 – 0.135 0.077
15.2 – 0.000 – – – – – – – – – – – – 0.141
16 0.340 0.237 – – – – – – – – 0.013 0.045 – 0.115 0.026
16.2 – – – – – – – – – – – – – – 0.058
17 0.122 0.276 – – – – – – – – 0.090 0.006 – 0.026 –
18 0.071 0.244 – – – – – – – – 0.115 – – 0.045 –
19 – 0.083 0.032 – – – – – – – 0.179 – – 0.038 –
20 – 0.045 0.013 – – – – – – – 0.115 – – 0.038 –
21 – – 0.071 – – – – – – – 0.006 – – 0.032 –
22 – – 0.109 – – – – – – – 0.045 – – 0.045 –
23 – – 0.212 – – – – – – – 0.205 – – – –
23.2 – – 0.006 – – – – – – – – – – – –
24 – – 0.333 – – – – – – – 0.147 – – – –
24.2 – – 0.006 – – – – – – – – – – – –
25 – – 0.122 – – – – – – – 0.058 – – 0.006 –
25.2 – – 0.019 – – – – – – – – – – – –
26 – – 0.045 – – – – – – – 0.019 – – – –
26.2 – – 0.006 – – – – – – – – – – – –
27 – – 0.013 – – – – – – – – – – – –
28 – – 0.013 – – – – – – – 0.006 – 0.026 – –
28.2 – – – – – – – – – – – – 0.006 – –
29 – – – – – – – – – – – – 0.205 – –
30 – – – – – – – – – – – – 0.449 – –
30.2 – – – – – – – – – – – – 0.026 – –
31 – – – – – – – – – – – – 0.096 – –
31.2 – – – – – – – – – – – – 0.006 – –
32 – – – – – – – – – – – – 0.006 – –
32.2 – – – – – – – – – – – – 0.115 – –
33.2 – – – – – – – – – – – – 0.038 – –
34.2 – – – – – – – – – – – – 0.026 – –

MP 0.176 0.082 0.065 0.110 0.198 0.111 0.130 0.070 0.070 0.093 0.046 0.066 0.110 0.071 0.053
PD 0.824 0.918 0.935 0.890 0.802 0.889 0.870 0.930 0.930 0.907 0.954 0.934 0.890 0.929 0.947
PIC 0.610 0.760 0.786 0.714 0.572 0.696 0.685 0.806 0.772 0.733 0.848 0.797 0.700 0.800 0.810
PE 0.416 0.416 0.638 0.662 0.343 0.477 0.521 0.738 0.457 0.543 0.613 0.662 0.310 0.816 0.638
PI 1.625 1.625 2.786 3.000 1.393 1.860 2.053 3.900 1.773 2.167 2.600 3.000 1.300 5.571 2.786
H(ob) 0.692 0.692 0.795 0.744 0.641 0.731 0.756 0.872 0.718 0.769 0.808 0.833 0.590 0.910 0.744
H(ex) 0.673 0.796 0.803 0.702 0.638 0.750 0.739 0.839 0.810 0.771 0.869 0.829 0.716 0.825 0.743
P 0.715 0.020 0.408 0.762 0.452 0.819 0.485 0.061 0.374 0.285 0.020 0.559 0.180 0.277 0.817

 

èËÏÂ˜‡ÌËÂ. MP – ‚ÂÓflÚÌÓÒÚ¸ ÒÎÛ˜‡ÈÌÓ„Ó ÒÓ‚Ô‡‰ÂÌËfl „ÂÌÓÚËÔÓ‚; PD – ‰ËÒÍËÏËÌËÛ˛˘ËÈ ÔÓÚÂÌˆË‡Î; PIC – ËÌÙÓÏ‡ˆËÓÌÌÓÂ
ÒÓ‰ÂÊ‡ÌËÂ ÔÓÎËÏÓÙËÁÏ‡; PE – ËÒÍÎ˛˜‡˛˘ËÈ ÔÓÚÂÌˆË‡Î; PI – ËÌ‰ÂÍÒ ÓÚˆÓ‚ÒÚ‚‡; H(ob) – Ì‡·Î˛‰‡ÂÏ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸;
H(ex) – ÓÊË‰‡ÂÏ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸; P – ÁÌ‡˜ÂÌËÂ ‚ÂÓflÚÌÓÒÚË ÓÚÍÎÓÌÂÌËfl ÓÚ ‡‚ÌÓ‚ÂÒÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ï‡‰Ë–Ç‡ÈÌ·Â„‡.
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í‡·ÎËˆ‡ 2.

 

  ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ Ë ‰Û„ËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ‰Îfl ÔflÚÌ‡‰ˆ‡ÚË 

 

STR

 

-ÎÓÍÛÒÓ‚ Û ‡ÎÚ‡ÈˆÂ‚ (

 

n

 

 = 136
ıÓÏÓÒÓÏ)
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6 – – – 0.147 – – – – – – – – – – –
7 – – – 0.243 – – 0.022 – – – – – – – –
8 – – – 0.088 0.522 0.007 – 0.250 0.272 0.015 – – – – –
9 – – – 0.346 0.044 0.015 0.044 0.125 0.081 0.213 – 0.007 – – –
9.3 – – – 0.162 – – – – – – – – – – –

10 – – – 0.015 0.007 0.199 0.051 0.103 0.265 0.132 – 0.103 – – –
11 – – – – 0.397 0.353 0.574 0.272 0.176 0.228 – 0.044 – – 0.007
12 – – – – 0.022 0.309 0.221 0.213 0.191 0.235 – 0.059 – 0.044 0.044
13 – – – – 0.007 0.081 0.081 0.029 0.007 0.147 – 0.463 – 0.118 0.346
13.2 – – – – – – – – – – – – – – 0.051
14 0.022 0.103 – – – 0.037 0.007 0.007 0.007 0.029 – 0.228 – 0.287 0.184
14.2 – – – – – – – – – – – – – – 0.074
15 0.449 0.044 – – – – – – – – – 0.059 – 0.110 0.081
15.2 – – – – – – – – – – – – – – 0.096
16 0.221 0.287 – – – – – – – – – 0.015 – 0.088 0.074
16.2 – – – – – – – – – – – – – – 0.037
17 0.257 0.287 – – – – – – – – 0.096 0.015 – 0.147 –
18 0.051 0.184 0.015 – – – – – – – 0.059 0.007 – 0.051 –
19 – 0.081 0.015 – – – – – – – 0.154 – – 0.022 –
19.2 – – – – – – – – – – – – – – 0.007
20 – 0.015 0.051 – – – – – – – 0.147 – – 0.051 –
20.2 – – 0.000 – – – – – – – – – – – –
21 – – 0.081 – – – – – – – 0.022 – – 0.015 –
22 – – 0.206 – – – – – – – 0.059 – – 0.037 –
23 – – 0.176 – – – – – – – 0.221 – – 0.022 –
23.2 – – 0.015 – – – – – – – – – – – –
24 – – 0.257 – – – – – – – 0.132 – – – –
24.2 – – 0.000 – – – – – – – – – – – –
25 – – 0.110 – – – – – – – 0.081 – – 0.007 –
25.2 – – 0.000 – – – – – – – – – – – –
26 – – 0.074 – – – – – – – 0.015 – 0.007 – –
27 – – – – – – – – – – 0.007 – – – –
28 – – – – – – – – – – 0.007 – 0.066 – –
29 – – – – – – – – – – – – 0.191 – –
30 – – – – – – – – – – – – 0.301 – –
30.2 – – – – – – – – – – – – 0.007 – –
31 – – – – – – – – – – – – 0.096 – –
31.2 – – – – – – – – – – – – 0.110 – –
32 – – – – – – – – – – – – 0.007 – –
32.2 – – – – – – – – – – – – 0.154 – –
33.2 – – – – – – – – – – – – 0.044 – –
34.2 – – – – – – – – – – – – 0.015 – –

MP 0.156 0.076 0.061 0.109 0.275 0.112 0.193 0.080 0.094 0.074 0.045 0.121 0.074 0.042 0.076
PD 0.844 0.924 0.939 0.891 0.725 0.888 0.807 0.920 0.906 0.926 0.955 0.879 0.926 0.958 0.924
PIC 0.626 0.750 0.812 0.730 0.479 0.687 0.570 0.759 0.747 0.778 0.851 0.680 0.799 0.838 0.795
PE 0.372 0.461 0.672 0.616 0.260 0.351 0.294 0.616 0.643 0.701 0.760 0.437 0.588 0.561 0.535
PI 1.478 1.789 3.091 2.615 1.172 1.417 1.259 2.615 2.833 3.400 4.250 1.700 2.429 2.267 2.125
H(ob) 0.662 0.721 0.824 0.603 0.574 0.647 0.603 0.809 0.824 0.853 0.882 0.706 0.779 0.779 0.662
H(ex) 0.686 0.792 0.834 0.666 0.579 0.741 0.615 0.797 0.787 0.813 0.871 0.720 0.799 0.860 0.737
P 0.715 0.894 0.104 0.614 0.891 0.553 0.638 0.995 0.699 0.884 0.268 0.506 0.043 0.398 0.039

 

é·ÓÁÌ‡˜ÂÌËfl Í‡Í ‚ Ú‡·Î. 1.
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í‡·ÎËˆ‡ 3.  ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ Ë ‰Û„ËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ‰Îfl ÔflÚÌ‡‰ˆ‡ÚË STR-ÎÓÍÛÒÓ‚ Û ÚÓÙ‡Î‡Ó‚ (n = 70
ıÓÏÓÒÓÏ)
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6 – – – 0.186 – – – – – – – – – – –
7 – – – 0.243 – – – – – – – – – – –
8 – – – 0.043 0.743 – – 0.300 0.343 0.014 – – – – –
9 – – – 0.186 0.057 0.043 0.014 0.200 – 0.043 – – – – –
9.3 – – – 0.343 – – – – – – – – – – –

10 – – – – 0.029 0.157 0.029 0.143 0.371 0.100 – 0.043 – – –
11 – – – – 0.143 0.257 0.643 0.129 0.171 0.186 – – – – 0.014
12 – – – – 0.029 0.443 0.214 0.071 0.071 0.371 – 0.043 – 0.029 0.014
13 – – – – – 0.100 0.100 0.129 0.043 0.171 – 0.429 – 0.057 0.257
13.2 – – – – – – – – – – – – – – 0.043
14 0.071 0.071 – – – – – 0.029 – 0.114 – 0.314 – 0.329 0.357
14.2 – – – – – – – – – – – – – – 0.114
15 0.343 0.057 – – – – – – – – – 0.143 – 0.071 0.114
15.2 – – – – – – – – – – – – – – 0.057
16 0.157 0.143 – – – – – – – – 0.014 – – 0.129 0.029
17 0.400 0.443 – – – – – – – – 0.043 0.029 – 0.114 –
18 0.029 0.214 – – – – – – – – 0.029 – – 0.014 –
19 – 0.057 0.029 – – – – – – – 0.357 – – 0.029 –
20 – 0.014 0.086 – – – – – – – 0.229 – – 0.129 –
20.2 – – 0.014 – – – – – – – – – – – –
21 – – 0.100 – – – – – – – 0.029 – – 0.029 –
22 – – 0.086 – – – – – – – 0.029 – – 0.029 –
23 – – 0.086 – – – – – – – 0.057 – – 0.043 –
24 – – 0.386 – – – – – – – 0.086 – – – –
25 – – 0.200 – – – – – – – 0.129 – – – –
26 – – 0.014 – – – – – – – – – – – –
27 – – – – – – – – – – – – 0.014 – –
28 – – – – – – – – – – – – 0.043 – –
29 – – – – – – – – – – – – 0.114 – –
30 – – – – – – – – – – – – 0.414 – –
30.2 – – – – – – – – – – – – 0.014 – –
31 – – – – – – – – – – – – 0.129 – –
31.2 – – – – – – – – – – – – 0.071 – –
32 – – – – – – – – – – – – 0.057 – –
32.2 – – – – – – – – – – – – 0.129 – –
33.2 – – – – – – – – – – – – 0.014 – –

MP 0.180 0.113 0.096 0.107 0.370 0.162 0.282 0.079 0.164 0.112 0.082 0.197 0.099 0.086 0.110
PD 0.820 0.887 0.904 0.893 0.630 0.838 0.718 0.921 0.836 0.888 0.918 0.803 0.901 0.914 0.890
PIC 0.637 0.692 0.753 0.711 0.395 0.656 0.482 0.785 0.657 0.743 0.763 0.642 0.749 0.817 0.744
PE 0.365 0.547 0.547 0.451 0.153 0.451 0.175 0.498 0.599 0.653 0.599 0.653 0.547 0.547 0.825
PI 1.458 2.188 2.188 1.750 0.921 1.750 0.972 1.944 2.500 2.917 2.500 2.917 2.188 2.188 5.833
H(ob) 0.657 0.771 0.771 0.571 0.457 0.714 0.486 0.743 0.800 0.829 0.800 0.829 0.657 0.771 0.800
H(ex) 0.702 0.736 0.798 0.649 0.450 0.726 0.561 0.822 0.729 0.784 0.800 0.703 0.737 0.844 0.667
P 0.193 0.700 0.411 0.721 0.432 0.402 0.398 0.232 0.331 0.119 0.634 0.447 0.040 0.000 0.329

é·ÓÁÌ‡˜ÂÌËfl Í‡Í ‚ Ú‡·Î. 1.
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í‡·ÎËˆ‡ 4.  ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ Ë ‰Û„ËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ‰Îfl ÔflÚÌ‡‰ˆ‡ÚË STR-ÎÓÍÛÒÓ‚ Û ÒÓÈÓÚÓ‚ (n = 58
ıÓÏÓÒÓÏ)
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6 – – – 0.121 – – – – – – – – – – –
7 – – – 0.397 – – 0.017 – – – – – – – –
8 – – – 0.034 0.569 – – 0.241 0.190 – – – – – –
9 – – – 0.241 0.121 0.052 0.034 0.034 0.155 0.172 – – – – –
9.3 – – – 0.172 – – – – – – – – – – –

10 – – – 0.034 0.017 0.379 0.052 0.190 0.190 0.155 – 0.086 – – –
11 – – – – 0.259 0.293 0.517 0.276 0.379 0.345 – 0.086 – – 0.017
12 – – – – 0.034 0.259 0.172 0.086 0.052 0.259 – 0.138 – 0.052 0.052
13 – – – – – 0.017 0.207 0.121 0.034 0.069 – 0.224 – 0.224 0.345
13.2 – – – – – – – – – – – – – – 0.017
14 0.017 0.069 – – – – – 0.052 – – – 0.190 – 0.241 0.259
14.2 – – – – – – – – – – – – – – 0.069
15 0.517 0.017 – – – – – – – – – 0.224 – 0.069 0.017
15.2 – – – – – – – – – – – – – – 0.172
16 0.328 0.345 – – – – – – – – – 0.052 – 0.086 0.034
16.2 – – – – – – – – – – – – – – 0.017
17 0.069 0.207 – – – – – – – – 0.103 – – 0.069 –
18 0.069 0.293 – – – – – – – – 0.172 – – 0.086 –
19 – 0.052 0.052 – – – – – – – 0.155 – – – –
20 – 0.017 0.155 – – – – – – – 0.034 – – 0.069 –
21 – – 0.086 – – – – – – – 0.017 – – 0.017 –
22 – – 0.190 – – – – – – – 0.052 – – 0.034 –
23 – – 0.103 – – – – – – – 0.172 – – 0.017 –
24 – – 0.155 – – – – – – – 0.155 – – 0.017 –
25 – – 0.172 – – – – – – – 0.052 – – 0.017 –
26 – – 0.086 – – – – – – – 0.086 – – – –
28 – – – – – – – – – – – – 0.017 – –
29 – – – – – – – – – – – – 0.207 – –
30 – – – – – – – – – – – – 0.483 – –
30.2 – – – – – – – – – – – – 0.017 – –
31 – – – – – – – – – – – – 0.086 – –
31.2 – – – – – – – – – – – – 0.121 – –
32.2 – – – – – – – – – – – – 0.017 – –
33.2 – – – – – – – – – – – – 0.052 – –

MP 0.208 0.113 0.056 0.151 0.313 0.168 0.213 0.084 0.103 0.118 0.058 0.073 0.132 0.054 0.096
PD 0.792 0.887 0.944 0.849 0.687 0.832 0.787 0.916 0.897 0.882 0.942 0.927 0.868 0.946 0.904
PIC 0.551 0.702 0.841 0.698 0.537 0.643 0.612 0.776 0.721 0.716 0.853 0.804 0.664 0.843 0.743
PE 0.316 0.412 0.719 0.467 0.586 0.586 0.467 0.525 0.525 0.525 0.859 0.586 0.237 0.788 0.525
PI 1.318 1.611 3.625 1.813 2.417 2.417 1.813 2.071 2.071 2.071 7.250 2.417 1.115 4.833 2.071
H(ob) 0.621 0.690 0.862 0.621 0.793 0.793 0.724 0.759 0.759 0.759 0.931 0.793 0.517 0.897 0.690
H(ex) 0.655 0.767 0.873 0.679 0.604 0.713 0.673 0.824 0.770 0.769 0.887 0.842 0.673 0.872 0.733
P 0.807 0.454 0.854 0.291 0.061 0.891 0.121 0.528 0.871 0.560 0.753 0.386 0.170 0.890 0.726

é·ÓÁÌ‡˜ÂÌËfl Í‡Í ‚ Ú‡·Î. 1.
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í‡·ÎËˆ‡ 5.  ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ Ë ‰Û„ËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ‰Îfl ÔflÚÌ‡‰ˆ‡ÚË STR-ÎÓÍÛÒÓ‚ Û ı‡Í‡ÒÓ‚ (n = 102
ıÓÏÓÒÓÏ˚)
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6 – – – 0.118 – – – – – – – – – – –
7 – – – 0.441 0.010 – 0.020 – – – – – – – –
8 – – – 0.088 0.529 – – 0.167 0.235 0.020 – – – – –
9 – – – 0.206 0.069 0.020 0.049 0.137 0.098 0.216 – – – – –
9.3 – – – 0.137 – – – – – – – – – – –

10 – – – 0.010 0.049 0.196 0.078 0.118 0.176 0.196 – 0.078 – 0.010 –
11 – – – – 0.235 0.235 0.353 0.206 0.225 0.304 – 0.069 – – –
12 – – – – 0.098 0.441 0.363 0.245 0.225 0.098 – 0.069 – 0.010 0.049
13 – – – – 0.010 0.098 0.137 0.108 0.029 0.108 – 0.451 – 0.140 0.333
13.2 – – – – – – – – – – – – – – 0.029
14 0.039 0.069 – – – 0.010 – 0.020 0.010 0.059 – 0.167 – 0.260 0.265
14.2 – – – – – – – – – – – – – – 0.059
15 0.382 0.059 – – – – – – – – – 0.069 – 0.230 0.137
15.2 – – – – – – – – – – – – – – 0.039
16 0.422 0.294 – – – – – – – – – 0.078 – 0.090 0.078
17 0.157 0.275 – – – – – – – – 0.078 0.010 – 0.060 0.010
18 – 0.225 – – – – – – – – 0.098 0.010 – 0.060 –
19 – 0.069 0.010 – – – – – – – 0.157 – – 0.060 –
20 – 0.010 0.088 – – – – – – – 0.118 – – 0.040 –
21 – – 0.108 – – – – – – – 0.039 – – – –
22 – – 0.147 – – – – – – – 0.049 – – 0.040 –
23 – – 0.284 – – – – – – – 0.186 – – – –
24 – – 0.186 – – – – – – – 0.147 – – – –
25 – – 0.127 – – – – – – – 0.108 – – – –
26 – – 0.029 – – – – – – – 0.020 – – – –
27 – – 0.020 – – – – – – – – – – – –
28 – – – – – – – – – – – – 0.029 – –
28.2 – – – – – – – – – – – – 0.029 – –
29 – – – – – – – – – – – – 0.225 – –
30 – – – – – – – – – – – – 0.382 – –
30.2 – – – – – – – – – – – – 0.020 – –
31 – – – – – – – – – – – – 0.059 – –
31.2 – – – – – – – – – – – – 0.206 – –
32 – – – – – – – – – – – – 0.010 – –
32.2 – – – – – – – – – – – – 0.039 – –

MP 0.210 0.136 0.060 0.134 0.177 0.137 0.126 0.066 0.080 0.093 0.044 0.106 0.112 0.059 0.072
PD 0.790 0.864 0.940 0.866 0.823 0.863 0.874 0.934 0.920 0.907 0.956 0.894 0.888 0.941 0.928
PIC 0.581 0.739 0.804 0.686 0.605 0.655 0.669 0.801 0.771 0.769 0.860 0.718 0.718 0.819 0.757
PE 0.325 0.880 0.570 0.535 0.277 0.351 0.351 0.643 0.535 0.501 0.840 0.379 0.570 0.715 0.501
PI 1.342 8.500 2.318 2.125 1.214 1.417 1.417 2.833 2.125 1.962 6.375 1.500 2.318 3.571 1.962
H(ob) 0.627 0.941 0.784 0.745 0.588 0.647 0.647 0.824 0.765 0.745 0.922 0.667 0.745 0.860 0.667
H(ex) 0.656 0.782 0.834 0.672 0.654 0.708 0.730 0.833 0.809 0.813 0.884 0.752 0.726 0.849 0.731
P 0.158 0.207 0.500 0.374 0.170 0.435 0.130 0.467 0.311 0.052 0.913 0.248 0.266 0.583 0.784

é·ÓÁÌ‡˜ÂÌËfl Í‡Í ‚ Ú‡·Î. 1.
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ÑÂÂÌÍÓ Ë ‰.

(ÔÓ ÎÓÍÛÒ‡Ï vWA Ë D21S11), ‡ÎÚ‡ÈˆÂ‚ (ÔÓ ÎÓÍÛÒ‡Ï
D21S11 Ë D19S433) Ë ÚÓÙ‡Î‡Ó‚ (ÔÓ ÎÓÍÛÒ‡Ï D21S11
Ë D18S51). ÇÓÁÏÓÊÌ˚Â ÔË˜ËÌ˚ ÓÚÍÎÓÌÂÌËfl ÓÚ ‡‚-
ÌÓ‚ÂÒËfl ‚ ‰‡ÌÌ˚ı ÒÎÛ˜‡flı Ò‚flÁ‡Ì˚ Ò ‰ÂÈÒÚ‚ËÂÏ Ù‡Í-
ÚÓÓ‚ ÔÓÔÛÎflˆËÓÌÌÓÈ ‰ËÌ‡ÏËÍË, ‡ Ú‡ÍÊÂ Ò ÌÂ·ÓÎ¸-
¯ËÏË ‡ÁÏÂ‡ÏË ËÒÒÎÂ‰ÛÂÏ˚ı ‚˚·ÓÓÍ. 

Ñ‡ÌÌ˚Â Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ ‚ÌÓÒflÚ ‚‡ÊÌ˚È
‚ÍÎ‡‰ ‚ ÒÓÁ‰‡ÌËÂ ÂÙÂÂÌÚÌÓÈ ·‡Á˚ ÏÓÎÂÍÛÎfl-
Ì˚ı ‰‡ÌÌ˚ı, ÌÂÓ·ıÓ‰ËÏÓÈ ‰Îfl ‰‡Î¸ÌÂÈ¯Â„Ó ÒÓ-
‚Â¯ÂÌÒÚ‚Ó‚‡ÌËfl ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ ÓÒÌÓ‚˚ ÒÛ‰Â·-
ÌÓ-ÏÂ‰ËˆËÌÒÍËı ̋ ÍÒÔÂÚËÁ, ÔÓ‚Ó‰ËÏ˚ı ‚ êÓÒÒËÈ-
ÒÍÓÈ îÂ‰Â‡ˆËË. èÂ‰ÒÚ‡‚ÎflÂÚÒfl ÔÂÒÔÂÍÚË‚Ì˚Ï
ÔÓ‰ÓÎÊÂÌËÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ ËÁÏÂÌ˜Ë‚ÓÒÚË ÛÍ‡Á‡Ì-
ÌÓ„Ó Ì‡·Ó‡ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ ‰Îfl ‚˚fl‚-
ÎÂÌËfl „ÂÌÂÚË˜ÂÒÍËı ‡ÁÎË˜ËÈ ‚ „ÛÔÔ‡ı Ó‰ÒÚ‚ÂÌ-
Ì˚ı ÔÓÔÛÎflˆËÈ Ë ÓˆÂÌÍË ÒÚÂÔÂÌË „ÂÌÂÚË˜ÂÒÍÓÈ
ÔÓ‰‡Á‰ÂÎÂÌÌÓÒÚË Ì‡ÒÂÎÂÌËfl ëÂ‚ÂÌÓÈ Ö‚‡ÁËË.

ê‡·ÓÚ‡ ÔÓÎÛ˜ËÎ‡ ÙËÌ‡ÌÒÓ‚Û˛ ÔÓ‰‰ÂÊÍÛ êÓÒ-
ÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ
(04-04-48746) Ë èÓ„‡ÏÏ˚ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒ-
ÒÎÂ‰Ó‚‡ÌËÈ èÂÁË‰ËÛÏ‡ êÄç “ÑËÌ‡ÏËÍ‡ „ÂÌÓ-
ÙÓÌ‰Ó‚ Ë ·ËÓ‡ÁÌÓÓ·‡ÁËÂ” (06-I-è11-033). 

ëèàëéä ãàíÖêÄíìêõ

1. Brinkmann B., Junge A., Meyer A., Wiegand P. 1998.
Population genetic diversity in relation to microsatellite
heterogeneity. Hum. Mutat. 11, 135–144.

2. Sun G., McGarvey S.T., Bayoumi R. et al. 2003. Global
genetic variation at nine short tandem repeat loci and im-
plications on forensic genetics. Eur. J. Hum. Genet. 11,
39–49. 

3. äÓÌËÂÌÍÓ à.Ç., áÂÏÒÍÓ‚‡ Ö.û., îÓÎÓ‚‡ ë.Ä. Ë ‰.
2002. àÒÒÎÂ‰Ó‚‡ÌËfl ‡ÎÎÂÎ¸ÌÓ„Ó ÔÓÎËÏÓÙËÁÏ‡ ÏÓ-
ÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı ËÌ‰Ë‚Ë‰Û‡ÎËÁËÛ˛˘Ëı ÒË-
ÒÚÂÏ Ì‡ ÓÒÌÓ‚Â ÚÂÚ‡ÌÛÍÎÂÓÚË‰Ì˚ı Ú‡Ì‰ÂÏÌ˚ı ÔÓ-

‚ÚÓÓ‚ LPL, vWA Ë TH01 ÒÂ‰Ë Ì‡ÒÂÎÂÌËfl êÓÒÒËË.
ëÛ‰Â·ÌÓ-ÏÂ‰ËˆËÌÒÍ‡fl ˝ÍÒÔÂÚËÁ‡. 45, 12–14.

4. èÛ¯Í‡Â‚ Ç.è., ê‡ıÏ‡ÌËÌ‡ ã.Ç., çÓ‚ËÍÓ‚ è.à.,
à‚‡ÌÓ‚ è.ã. 2004. àÒÒÎÂ‰Ó‚‡ÌËÂ Ò ÔÓÏÓ˘¸˛ Í‡-
ÔËÎÎflÌÓ„Ó ˝ÎÂÍÚÓÙÓÂÁ‡ ‡ÎÎÂÎ¸ÌÓ„Ó ‡ÁÌÓÓ·-
‡ÁËfl ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ D16S539, F13B,
FESFPS, TH01 Ë TPOX Û Â‚ÓÔÂÓË‰Ó‚ ì‡Î¸ÒÍÓ„Ó
Â„ËÓÌ‡ êÓÒÒËË. ëÛ‰Â·ÌÓ-ÏÂ‰ËˆËÌÒÍ‡fl ˝ÍÒÔÂÚË-
Á‡. 47, 23–28.

5. òÓÓıÓ‚‡ Ñ.Ä., ëÚÂÔ‡ÌÓ‚ Ç.Ä., ì‰Ó‚ÂÌÍÓ û.Ñ. Ë
‰. 2005. ÉÂÌÂÚË˜ÂÒÍ‡fl ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸ Ë ‰ËÒÍË-
ÏËÌËÛ˛˘ËÈ ÔÓÚÂÌˆË‡Î ˜ÂÚ˚Âı ÏËÍÓÒ‡ÚÂÎÎËÚ-
Ì˚ı ÎÓÍÛÒÓ‚ Ñçä ‚ ÛÒÒÍÓÈ ÔÓÔÛÎflˆËË. åÓÎÂÍÛ-
Îfl. ·ËÓÎÓ„Ëfl. 39, 965–970.

6. Kornienko I.V., Vodolazhsky D.I., Ivanov P.I. 2002. Ge-
netic variation of the nine Profiler Plus loci in Russians.
Int. J. Legal Med. 116, 309–311. 

7. å‡Îfl˜ÛÍ Å.Ä., Wo niak M., Czarny J. Ë ‰. 2007.
Ç‡Ë‡·ÂÎ¸ÌÓÒÚ¸ 15 ‡ÛÚÓÒÓÏÌ˚ı ÏËÍÓÒ‡ÚÂÎÎËÚ-
Ì˚ı ÎÓÍÛÒÓ‚ Ñçä ‚ ÛÒÒÍÓÈ ÔÓÔÛÎflˆËË. åÓÎÂÍÛ-
Îfl. ·ËÓÎÓ„Ëfl. 41, 3–7.

8. ëÚÂÔ‡ÌÓ‚ Ç.Ä. 2002. ùÚÌÓ„ÂÌÓÏËÍ‡ Ì‡ÒÂÎÂÌËfl ëÂ-
‚ÂÌÓÈ Ö‚‡ÁËË. íÓÏÒÍ: èÂ˜‡ÚÌ‡fl Ï‡ÌÛÙ‡ÍÚÛ‡.

9. Sambrook J., Fritsch E.E., Maniatis T.R. 1989. Molecu-
lar cloning. A Laboratory Manual. Cold Spring Har-
bour, N.Y.: Cold Spring Harbor Lab. Press.

10. Olaisen B., Bär W., Brinkmann B. et al. 1998. DNA
Recommendations 1997 of the International Society for
Forensic Genetics. Vox Sanguinis. 74, 61–63.

11. Schneider S., Roessli D., Excoffier L. 2000. Arlequin
ver. 2000: A software for population genetics data ana-
lysis. Genetics and Biometry Laboratory, University of
Geneva, Switzerland. 

12. Tereba A. 1999. Profiles in DNA 3, Tools for Analysis
of Population Statistics, Promega Corporation, ht-
tp://www.promega.com/geneticidtools/powerstats/

′z



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


