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Celem pracy byto okres$lenie zr6znicowania ge-
netycznego populacji Wielkopolski w zakresie 17
loci Y-STR i 8 loci Y-SNP oraz poréwnanie z popu-
lacjg polska i innymi wybranymi populacjami. Ba-
dano 201 niespokrewnionych mezczyzn z regionu
wojewddztwa wielkopolskiego. Uzyskano 184 po-
jedyncze haplotypy w zakresie 17 Y-STR, co dafo
site dyskryminacji 0.96. Najczesciej wystepujacy
haplotyp, Ht-50 zaobserwowano w 3 prdbach,
natomiast 7 réznych haplotypéw zauwazono po-
dwadjnie w analizowanej populacji. Te samg grupe
badawczg poddano analizie z wykorzystaniem 8
markerow Y-SNPs. Uzyskano 40 réznych haploty-
péw z sitg dyskryminacji wynoszacg 0.20. Naj-
czescie] wystepujacy haplotyp zaobserwowano
u 38 mezczyzn. Uzyskane haplotypy zostaty przy-
pisane do 4 nastepujacych haplogrup: K=19%,
[J=7%, R1al=59% i R1b=15%. Warto$¢ wskaz-
nika polimorfizmu genomowego dla badanych loci
Y-SNP/Y-STR wyniosta 0,9883.

The aim of our study was to establish the genetic
differentiation of the population of the province of
Wielkopolska (Greater Poland) for 17 Y-STRs and 8
Y-SNPs and comparison of the Polish population
with other selected populations. The investigations
included 201 unrelated male inhabitants of the
Greater Poland region We found 184 unique haplo-
types for 17 Y-STR. The haplotype discrimination ca-
pacity was 0.96. The most frequent haplotype Ht-50
was found in 3 samples and 7 haplotypes observed
twice. Further, the same samples were analyzed
with Y-8 SNPs markers. We obtained 40 haplo-
types. The haplotype discrimination capacity was
0.20. The most frequent haplotype was presented

in 38 samples. A total of 4 different haplogroups
were established. Haplogroup K=19%, 1J=7%,
R1al=59% and R1b=15%. The HD value of
Y-SNPs/Y-STRs was 0.9883.

Stowa kluczowe:
Y-STR, Y-SNP, genetyka populacyjna,
haplogrupy

Key words:
Y-STR, Y-SNP, population genetics,
haplogroups

WSTEP

Rozwdj genetyki molekularnej w ostatnich 20
latach pozwolit na rozszerzenie zakresu badan
genetycznych z uzyciem markeréw na chromosomie
Y w medycynie sagdowej [1].

Markery na chromosomie Y o charakterystyce
haplotypow (grupa pojedynczych alleli umieszczo-
nych w réznych miejscach chromosomu, ktére sg
wspolnie przekazywane z jednego pokolenia na dru-
gie, np. jak SNPs), majg istotne znaczenie w bada-
niach populacyjnych [2]. Podstawowg grupe mar-
kerdow niezbednych do badan populacyjnych zlo-
kalizowa¢ mozna wzdtuz catego chromosomu Y.

Polimorfizm pojedynczego nukleotydu to utrwa-
lone punktowe zmiany w sekwencji DNA, powsta-
jace w wyniku tranzycji lub transwersji [3]. Analiza
markerow SNPs na chromosomie Y dostarcza waz-
nej informacji genetyczno-sgdowej w sytuacjach,
kiedy badamy DNA w stanie degradacji lub kiedy
analizujemy mieszanine DNA kobiety i mezczyzny,
gdzie ilos¢ DNA kobiety jest duzo wieksza od ilosci
DNA mezczyzny [4].
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Miedzynarodowa grupa naukowcéw z Micha-
elem Hammerem z Uniwersytetu w Arizonie na
czele uporzadkowata liste haplogrup chromosomu
Y w Konsorcjum Chromosomu Y (ang. Y Chromo-
some Consortium, YCC), ktéra opublikowata w lu-
tym 2002 roku w czasopismie Genome Research
[5]. Uporzadkowane haplogrupy pozwolity na stwo-
rzenie drzewa genealogicznego chromosomu Y,
w ktérym zostato opisanych ponad 250 biallelicz-
nych markeréw oraz 153 rdézne haplogrupy. Zo-
stato ono zaktualizowane w sierpniu 2003 roku
przez Marka Joblinga i Chrisa Tylera Smitha oraz
w 2008 roku przez naukowcow z Uniwersytetow
w Arizonie i Stanfordzie [6].

CEL PRACY

Celem pracy byto okre$lenie zréznicowania ge-
netycznego populacji wielkopolski w zakresie 17
loci Y-STR i 8 loci Y-SNPs oraz poréwnanie z popu-
lacjg polska i innymi wybranymi populacjami.

MATERIAL | METODY

Materiat do badan stanowity wymazy z jamy ust-
nej pobrane od 201 niespokrewnionych mezczyzn
Z regionu wojewodztwa wielkopolskiego. DNA ge-
nomowe wyizolowano z uzyciem zestawu QlAamp®
DNA Micro firmy Qiagen. Materiat genetyczny po

izolacji oczyszczono i zageszczono na kolumienkach
filtracyjnych Amicon Ultra 30k (Millipore, USA). Do
pomiaru stezenia DNA wykorzystano Nanodrop
spectrophotometer ND-1000 v3.10 (Nanodrop
Technologies, Inc, USA). Zgode na badania wydata
Komisja Bioetyczna przy Uniwersytecie Medycznym
w Poznaniu o numerach: 371/11 i 140/13.

Do badan polimorfizmu DNA wykorzystano ze-
staw AmpFLSTRYfiler (Applied Biosystems, USA).
Amplifikacje wykonano zgodnie z zaleceniami pro-
ducenta, dodajgc od 0,5 do 1 ng matrycowego
DNA. Produkty amplifikacji rozdzielano przy po-
mocy elektroforezy kapilarnej przy uzyciu analiza-
tora genetycznego 310 ABI Prism (AppliedBiosys-
tems, USA) oraz analizowano za pomocg programu
GeneMapper ID v 3.2.1.

Test LightSNiP zamoéwiono w firmie TIB®Molbiol
(Berlin, Niemcy). Test zawiera Y-SNPs oraz sondy
hybrydyzujace typu Simple®Probe. Dziatanie sondy
oparte jest na zjawisku FRET (Fluorescence Reso-
nant Energy Transfer) czyli przeniesieniu energii
z jednego fluorochromu na drugi. Markery Y-SNPs
zostaty wybrane na podstawie literatury [7, 8] tak,
aby obejmowaty haplogrupy od A-R uznane przez
Konsorcjum Chromosomu Y (Y-chromosome Con-
sortium YCC) [9].

Reakcje amplifikacji przeprowadzono zgodnie
z zaleceniami producenta (TIB®Molbiol). Sktad mie-
szaniny reakcyjnej: 5.2ul H20 PCR grade; 0.5ul

Tabela I.  Informacja dotyczaca wybranych Y-SNPs, miejsce polimorficzne oraz dfugos¢ ampliconu.
Table I.  Information about the Y-SNPs, the nucleotide polymorphism and amplicon size.
Loci SNP Marker Haplogrupa Mutacja PCR dfugos¢ ampliconu Referencje
SNP loci Marker Haplogroup Mutation PCR amplicon length References
rs2032665 M213 F T>C 41 bp Underhill et al. 2001
rs17315821 P123 ) >C 60 bp Karafet et al. 2008
rs17306671 P125 1 T>A 52 bp
rs2032604 M172 12 T>G 61 bp Underhill et al. 2001
rs3900 M9 K C>G 91 bp
rs34442126 M46 Nlcl >C 112 bp Zerjal et al. 1997
rs2534636 SRY 1532.2 Rlal C>T 71bp Hammer et al. 1998
rs17222279 M467 R1b G>A 77 bp Sims et al. 2007
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Reagent Mix (LightSNiP); 1.0ul FastStart DNA
Master Hyprobe (Roche® Diagnostics); 0.8ul MgCl2
(25mM); 2.5ul DNA. Parametry reakcji: denatura-
cja 95°C przez 10 min — 1 cykl; amplifikacja 95°C
przez 10's, 60°C przez 10 s (pojedynczo), 72°C
przez 15 s — 50 cykli; topnienie 95°C przez 20 s,
40°C przez 20's, 85°C przez 0's (0.2°C/s — ciagte)
— 1 cykl; chtodzenie: 40°C przez 30 s. Reakcje
PCR w czasie rzeczywistym przeprowadzono w apa-
racie LightCycler 2.0 (Roche® Diagnostics).
Czestos¢ wystepowania poszczegdlnych alleli
w populacji obliczono prostg metodg liczenia wa-
riantéw genowych. Wspoétczynnik zréznicowania
genowego/haplotypowego (GD) obliczono na pod-
stawie wzoru GD = 1—-23pi?, gdzie pi = czestosé
i-tego allelu/haplotypu [10]. Site dyskryminacji
(DC) obliczono stosujagc formute: DC = H/N, gdzie
H oznacza catkowitg liczbe haplotypdw, a N jest

Tabela Il.
populacji Wielkopolski.
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rowne catkowitej liczbie badanych [10]. Analize
zmiennosci molekularnej (AMOVA) wykonano z za-
stosowaniem oprogramowania Arlequin ver. 3.5.
[11]. Otrzymane haplotypy Y-STR zostaty porow-
nane z haplotypami z dziewieciu populacji umiesz-
czonych w bazie YHRD [12].

WYNIKI [ DYSKUSJA

Wsrdd analizowanych 201 préb zaobserwowano
184 r6zne haplotypy w zakresie markeréow Y-STR
(91,5%). Najczestszym wystepujacym haplotypem
byt Ht-50, ktéry zaobserwowano w 3 prébach
(1,5%). W 14 prébach zaobserwowano 7 haploty-
pow (7%). Catkowita zmienno$¢ haplotypowa dla
badanych Y-STR wyniosta 0,9470 + 0,0035,
a sita dyskryminacji 0,96.

Uzyskane haplotypy, ich czestosci wystepowania w zakresie 17 Y-STR oraz haplogrupy dla

Table Il. 17 Y-STR haplotypes for the Greater Poland population, haplogroups and frequency.
+ |2|2|8(2\5(2\8| 2 |3|23|5(8(3(8(E] "~ | E
S|2|2|E|E|E|2| 8 |E|E|E|E|E|E|E|E Y-SKP =
ID01 15014130 (23| 11| 1413111311 10| 1411913 |16 21|12 ] K-M9 1 [0.005
1D02 15014129 (23|11 | 141411131010 (14 ) 19|13 |17 |22 | 12| I)-P125 1 {0.005
ID03 150114130 (23 11|15 ) 14| 11,11 (10| 10 (14 ) 19|13 |17 |21 | 12| Rlal-SRY1532.2 1 10.005
D04 15014129 (23|10 13 ) 14 |11,13( 10| 11| 14 ) 19|13 |17 |23 | 12| Rlb-M467 1 [0.005
ID05 140112128 (2211011 )13 |13,15(10| 11|16 20| 14|16 (21 | 12| Rlal-SRY1532.2 1 {0.005
ID06 1411228 (22|10 11|13 13,1510 1114 (20| 14)15]21 | 11 | Rlal-SRY1532.2 1 10.005
ID07 15013129 (2311|1414 |11,14( 10| 1014 ) 19| 14|17 |21 | 12| Rlal-SRY1532.2 1 10.005
ID08 14112128 (221011 )13 |13,14(10| 14| 15) 20| 14|15 (21 | 11| Rlal-SRY1532.2 1 [0.005
ID09 17113130 (2411|1113 ]10,14( 10| 14 15) 20| 14120 (23| 11| Rlal-SRY1532.2 1 {0.005
(D10 14112 (28 (2210|1213 (13,14110 111620 (141621 | 12| Rlal-SRY1532.2 1 10.005
D11 14112 (28(22|10 |11 (13 (141411011 (1620|1419 |21 (10| R1b-M467 1 10.005
ID12 140112129 (2310|1113 |13,14(10| 11|16 20| 14|15 (21 | 11| I-P123 1 [0.005
ID13 1411513122110 1213 |1414( 1011|1620 | 14|15 (22| 11| I)-P125 1 {0.005
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v |2|2|2(2|2(5(8| 5 |8(8|3|3|8|8|g|8]  Fnel e z
S\Z|Z|E|2|2|2|2 |2|2|2|8|2|2|2|5| v =
D14 14112 (2823|1011 (13 (14,14)10 |11 (16|20 | 14| 15|22 | 11 | R1b-M467 0.005
ID15 14114130 (231014 )14 |11,13(10 (10|14 )19| 14|18 (22| 11| I)-P125 0.005
ID16 14113130 (2410|1112 |13,18( 10| 11|14 )21 | 14|18 (21| 11| R1b-M467 0.005
ID17 1411228 (2211|1213 (1414110 1116|2014 )15]21 | 11 | Rlal-SRY1532.2 0.005
ID18 1611228 (2412|1114 |1417(10| 11|15 22| 14|16 (21 | 10| Rlal-SRY1532.2 0.005
ID19 1401131292311 |14 )14 |11,13(10| 10|14 ) 19| 14|18 (21 | 12| Rlal-SRY1532.2 0.005
D20 15113 (28 (2311|1014 (11,14110 )10 14 (19|14 )18 |21 | 12| Rlal-SRY1532.2 0.005
ID21 161131292310 11 )13 |1415(10 |13 15) 20| 15|15 (21 |11 | Rlal-SRY1532.2 0.005
D22 141131282210 11 )13 |13,14(10| 11|16 20| 15| 1521 |10 | Rlal-SRY1532.2 0.005
ID23 1613 (31 (24111113 |(1415]10 )13 15|19 15]18 |23 | 11 | Rlal-SRY1532.2 0.005
D24 1501131302210 1014|1616 9 [11|15) 2115|1621 | 11| Rlal-SRY1532.2 0.010
ID25 17113130 (24 11|11 ) 131415101315 19| 15|17 (23| 11| Rlal-SRY1532.2 0.005
ID26 1613302510 11|13 (10,1411 10| 14|20 15)14 23| 12| Rlal-SRY1532.2 0.005
D27 17113130 (2411011 )13 |10,14( 11| 10|14 ) 20| 15|16 (23| 12| Rlal-SRY1532.2 0.005
ID28 171131302510 11 )13 |10,13 (11| 11|14 )20 | 15|16 (23| 12| R1b-M467 0.005
ID29 15112 (3022|1011 |13 (14141101216 (20| 15)17 |21 | 12| Rlal-SRY1532.2 0.005
D30 1711331241011 )13 |1515(10|12|15) 20| 15|17 (23| 11| Rlal-SRY1532.2 0.005
D31 14113128 (2311|1313 11,1412 11|15)19]15]16 (23| 12| Rlal-SRY1532.2 0.005
ID32 1311330221015 13 (1417|1112 14|19 15)17 22| 10| Rlal-SRY1532.2 0.005
ID33 161131322410 11113 |1416(10| 131521 |15|16 (23| 11| K-M9 0.005
ID34 14112128 (2311011 )13 ]13,14(10| 12|16 20| 15|16 (22| 11| Rlal-SRY1532.2 0.005
ID35 15112 (29 (23|10 11|13 (14,1410 111620 | 15)15]23 | 11 | Rlal-SRY1532.2 0.005
ID36 16 (143224101113 (1415110131520 (15 )17 23|11 | K-M9 0.005
ID37 140114129 (23| 11|14 )12 |11,14( 12| 13|15 19| 15|17 |23 | 13| Rlal-SRY1532.2 0.005
D38 15113 (3125|1011 (13 (11,1511 )11 (14 (20| 15| 15|23 | 13 | R1b-M467 0.005
ID39 141131302210 11 )12 |13,18( 9 | 11|14 )21 | 15|15 (21| 11| R1b-M467 0.005
ID40 1711312925110 9 | 13|10,14( 11| 10|14 )19 15|17 (22| 12| R1b-M467 0.005
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v |2l2|2|2|2|2(8 2 |2|8|z|g|8|8|g|z| Fnatmne g
SIZ|G|2|2|2|2|2 |2|2|2|2|E|2|2|E| v <
(D41 14113130 (2411013131719 11|11 |15)20]15] 1520 | 12| Rlal-SRY1532.2 0.005
D42 150114130 (2411 | 11 ) 13| 1L,15( 11|10 (14 ) 20| 15| 15| 24 | 13 | Rlal-SRY1532.2 0.005
D43 1611331241011 113 |1416(10| 121512015 |17 (25| 11| K-M9 0.005
D44 1611331241011 )13 |1415(10| 12|15 20| 15|17 (24| 11| R1b-M467 0.005
ID45 15013130 (24| 11| 11113 |1415(10| 13|15 20| 15|17 (24| 11| K-M9 0.005
ID46 1711413125 11|11 )13 ]10,13( 11| 10|14 ) 20| 15|17 |23 | 12| Rlal-SRY1532.2 0.005
D47 150113130 (231012 )14 |1415( 10| 11|14 ) 20| 15|15 (23| 11| Rlal-SRY1532.2 0.005
ID48 1711313027 | 11|11 )13 |1L,15( 11| 10|14 ) 20| 15|17 (24| 12| Rlal-SRY1532.2 0.005
ID49 14113129 (2411013121014 12131519 ]15]15 (23| 13| Rlal-SRY1532.2 0.005
ID50 15113131 (2411011 )13 |1415(10 |12 15) 20| 15|17 (24| 11| Rlal-SRY1532.2 0.015
D51 1401131292210 11113 |13,14(10| 1116120 15|15 (25| 10| K-M9 0.005
ID52 1611413223 11|11 )13 |1415(10|12|15) 20| 15|16 (23| 11| Rlal-SRY1532.2 0.005
ID53 150113129 (2411013131214 1213|1518 | 15] 15|24 | 11| Rlal-SRY1532.2 0.005
ID54 16113302411 |11 )13 |1416(10|1215) 20| 15|16 (23| 11| Rlal-SRY1532.2 0.005
ID55 150113130 (24110 1313|1517 (111215191517 (24| 12| Rlal-SRY1532.2 0.005
ID56 171131302510 1113|1014 11|10 |14 ) 20| 15|17 (23 | 12| Rlal-SRY1532.2 0.005
ID57 18113129 (2411 (11| 14| 1415( 10|13 |15]20| 15| 18|23 | 11| Rlal-SRY1532.2 0.005
ID58 15013125 (25| 11|11 )13 |11,14( 11| 11|14 )20 | 15|15 (23| 13| R1b-M467 0.005
ID59 150113130 (25| 11|11 )13 |11,14( 11| 10|14 ) 20| 16|15 (24| 12| Rlb-M467 0.005
ID60 1611331251011 113|10,14(11| 10| 1420|1616 23|12 ] K-M9 0.005
ID61 16113130 (25|10 1113|1014 11|10 |14 ) 20| 16| 15|24 | 13| I)-P125 0.005
ID62 16113130 (2410|1013 |11,14(11| 9 |14)20|16| 14 (23| 13| I-P123 0.005
ID63 15113 (27 (25|11 )11 |13 (11,1411 )10 (14 (2116 )15 23| 13 | K-M9 0.005
D64 1501131302510 11 )13 |11,14( 11| 11|14 ) 20| 16|17 |23 | 12| Rlal-SRY1532.2 0.005
ID65 16114130 (24 11|11 )13 |11,14( 11|10 1420|1616 |23 | 12| Rlal-SRY1532.2 0.005
ID66 16113130 (241011 113|10,14(11| 10| 1420|1617 22|12 ] K-M9 0.005
ID67 17113130 (25|10 11113 |10,15( 12| 10|14 )20 16|15 (23|12 ] K-M9 0.005
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v |2|2|2(2|2(5(8| 5 |8(8|3|3|8|8|g|8]  Fnel e z
S\Z|Z|E|2|2|2|2 |2|2|2|8|2|2|2|5| v =
ID68 14 113(29 (2311|1313 (11,1412 12| 1519|1616 23| 12| Rlal-SRY1532.2 0.005
ID69 1611331251010 131014111014 ) 20|16 16|23 |11 | Rlal-SRY1532.2 0.005
ID70 16113129 (251011 )13 11,1211 | 11|14 ) 20|16 1523 | 12| Rlal-SRY1532.2 0.005
D71 161330251011 (13 (11,14)11 )10 (14 (20| 16| 15|23 (11 | R1b-M467 0.005
ID72 17114131 (25|10 11|13 |10,14( 11| 10|14 ) 21|16 17 |23 | 12| Rlal-SRY1532.2 0.005
ID73 17113130 (25|10 11 )13 |10,14( 11|10 |14 ) 21|16 17 |23 | 12| Rlal-SRY1532.2 0.005
D74 17113029 (25111113 (11,14 111114 (20(16)16]23| 13| K-M9 0.010
ID75 150112128 (231011 )13 |1414( 101116 20| 16|15 (22| 11| Rlal-SRY1532.2 0.005
ID76 17113130 (25|10 11 )13 |10,15( 11| 10|14 ) 20| 16|17 (23| 12| R1b-M467 0.005
ID77 15113 (302511 11|13 (11,1411 )10 14|21 |16 15]23 | 13| Rlal-SRY1532.2 0.005
ID78 17113132 (25|10 11 )13 |10,14( 11| 10|14 ) 20|16 16|23 | 12| Rlal-SRY1532.2 0.005
ID79 181131302510 1113|1011 (11| 10|14 ) 20| 16|17 |23 | 12| Rlal-SRY1532.2 0.005
ID80 14114 (3024111313 (11,1413 13| 1519|1617 |23 | 12| Rlal-SRY1532.2 0.005
ID81 1711331241011 113|10,14(11| 10|14 )20 16| 16|21 |12 ] K-M9 0.005
ID82 171131302510 1113|1014 11| 11|14 ) 20|16 16|23 | 12| Rlal-SRY1532.2 0.005
ID83 1614 (30261011 (13 (11,14 11|11 (1420161623 | 12| K-M9 0.005
D84 171141322510 1113|1014 11| 10|14 ) 20| 16|17 |23 | 12| Rlal-SRY1532.2 0.010
ID85 1711330251011 (13 (10,14) 11|10 (14 (20|16 |17 |24 (13| I-P123 0.005
ID86 13113302410 11|13 (10,1411 1114|2016 )16 21| 12| Rlal-SRY1532.2 0.005
ID87 1401312823 11| 13114 1114121111519 (16|17 23| 11| K-M9 0.005
ID88 1401312924 11| 13113 |11,14( 1213|1519 16| 16|23 |12 ] K-M9 0.005
ID89 15113 (29 (25|10 11 (13 (11,14 11|11 (1420161623 | 11 | K-M9 0.005
D90 161330251011 (13 (11,14)11 )10 (14 (20| 16| 15|23 |13 | R1b-M467 0.005
D91 141131292510 1313|1618 11| 10|14 ) 20| 16|17 |21 | 10| Rlal-SRY1532.2 0.005
ID92 1613 (3025111113 (11,1411 11|14 (20161622 | 12| Rlal-SRY1532.2 0.005
ID93 161131302511 |11 )13 |11,14( 11|10 1420|1615 23| 13| Rlal-SRY1532.2 0.010
D94 17112129 (25|10 11 )13 |10,13( 11|10 |14 ) 20| 16|17 |23 | 12| Rlal-SRY1532.2 0.005
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v |2l2|2|2|2|2(8 8 |2|8|3|g|8|8|glz| Fnatmne g
SIZ|G|2|2|2|2|2 |2|2|2|2|E|8|2|8| v :
ID95 1711313025 11|11 )13 |10,14( 11|10 1421|1616 23| 12| Rlal-SRY1532.2 0.005
ID96 17113130 (241011 )13 |10,14( 11|10 1420|1617 |23 | 12| Rlal-SRY1532.2 0.005
D97 1614131 (251011 )13 |11,14( 11|10 |14 ) 20| 16|17 |23 | 13| Rlal-SRY1532.2 0.005
D98 15013129 (25|10 11113 |1L,15( 12| 11| 1412016 |15 (23| 13| K-M9 0.005
ID99 1611229251011 (13 (11,14)11 )10 (14 (20|16 | 14|22 (10| I-P123 0.005
D100 | 16 (1332|2510 (11 (13 (11,15 11|11 (14|20 |16 | 15|24 |12 | R1b-M467 0.005
D101 (1513|3125 10|11 (13 |10,14) 11|11 |14(20)| 16|16 23|12 | Rlal-SRY1532.2 0.005
D102 (14 (13|29 |24 |11 |13 (13 |1L,15)12|12|15( 19| 16|17 |23 |12 | Rlal-SRY1532.2 0.005
D103 (14 (12|27 |24 10|14 (12| 141411213 |15(19| 16|17 22| 9 | Rlal-SRY1532.2 0.005
D104 | 17 (1329|2510 (11 (13 (11,13 11| 1114|2016 | 15|23 |13 | Rlal-SRY1532.2 0.005
D105 (15 (12|29 | 25|11 |11 (13 |12,14) 12|11 |14(20| 16| 17|24 |12 | Rlal-SRY1532.2 0.005
D106 | 14 (13|29 |23 |11 (14 (141115 12|12 (15|19 |16 |17 |24 (12| K-M9 0.005
D107 (17 (1330|2510 |11 (11(10,11) 11|10 |14 (20| 16| 16|23 |12 | Rlb-M467 0.005
D108 (17 (13130 25| 10|11 (13 |10,14)11|10|14(20| 16|16 22|12 | Rlal-SRY1532.2 0.005
D109 (17 (1330 25] 10|11 (13 (10,14 11|10 |14 (2016|1623 |12 | N/A 0.005
D110 (17 (14130 25| 10|11 (13 |10,14) 11| 10|14 (20| 16|17 |24 |12 | Rlal-SRY1532.2 0.005
D111 | 14 (1329|2410 (14 (12 (11,1412 12 (15|19 )16 |17 |23 |12 | K-M9 0.005
D112 | 17 (1332|2510 (11 (13 (11,15 ) 11|11 (14|20 )16 |16 |23 |12 | K-M9 0.005
D113 (1613|3026 | 10|11 (14 (10,14 ) 11|10 |14 (2016|1623 |12 | K-M9 0.005
D114 (17 (13130 25| 10|11 (13 |10,14) 11| 10|14 (20| 16|17 )23 |12 | Rlal-SRY1532.2 0.010
D115 (14 (1329|123 |11 |13 (13 |1214)12|12|15(19| 16|17 )23 |11 | Rlal-SRY1532.2 0.005
D116 | 14 (12292310 (1113141411012 (16|20 | 16| 15|22 (11 | Rlal-SRY1532.2 0.005
D117 |14 (13|29 |23 |11 (13 (13 (11,1412 1215|1916 | 18 |22 (12 | R1b-M467 0.005
D118 (15|12 |28 |23 |10 |11 (13 |14,14)10| 11|16 (21| 16| 15] 21|11 | Rlal-SRY1532.2 0.005
D119 (17 (13|29 25| 10|11 (12 |10,14) 11|11 |14 (20| 16|16 )23 |12 | Rlal-SRY1532.2 0.005
D120 (16 (13|26 | 25|11 |11 (14 |11,14) 11|10 |14 (20| 16 | 15|23 |12 | Rlb-M467 0.005
D121 (17 (13302510 |11 (13 |10,14) 11|10 |14 (20| 16 | 16| 24|12 | Rlb-M467 0.005
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v |2|2|2(2|2(8(8| 8 |8(8|3|3|8|8|g|8]  Fnel e z
E\Z|Z|E|2|2|2|2 |2|2|2|8|2|2|2|5| v =
D122 | 17 (1430|2610 (11 (13 |10,14) 11| 1114|2016 |17 |23 |12 | R1b-M467 0.005
D123 (14 (131302310 |13 (13 |1214) 12|13 |14 (1917|1723 |11 | Rlal-SRY1532.2 0.005
D124 (15 (1312926 | 11|11 (13 |11,14) 11|14 |14 (20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D125 | 15 (1329|2510 (11 (13 {1L,14) 11|12 (11|20 |17 |16 |23 [ 11 | Rlal-SRY1532.2 0.005
D126 (16 (13|31 | 25| 10| 11 (14 |11,14) 11|11 | 11|20 | 17|17 )23 |12 | Rlal-SRY1532.2 0.005
D127 (1613292510 |11 (13| 11,14 ) 11|12 |11 (20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D128 | 13 (14|31 |26 11 (1113|1618 10| 1110|2017 |16 |21 |12 | Rlal-SRY1532.2 0.005
D129 (17 (1330|2510 |11 (13 [10,14) 11|11 |11 (2017 [16)23 |12 | K-M9 0.005
D130 [ 16|12 2825|1011 (13 (11,14 )11 |11 |11 {2017 (16) 23|12 -P123 0.005
D131 |16 (1329|2510 (11 (13 (11,1411 |13 (11|20 |17 |16 |23 (12| I-P123 0.005
D132 (14 (13|30 | 24|11 |13 (12 |11,13)12|12|12(19| 17|16 23|12 | Rlal-SRY1532.2 0.005
D133 (1613|281 25|10 |11 (13| 11,14 ) 11|11 |11(20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D134 | 15 (1329|2610 (11 (13 {1L,14) 11| 1111|2017 |16 |23 | 12| Rlal-SRY1532.2 0.010
D135 (16 (133023 |11 |11 (13 |1L,12) 11| 11|11 (20|17 |16)23 |13 | J-P125 0.005
D136 [ 1614302510 |11 (13 |1L,14) 11|12 |11 (20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D137 | 17 (1330|2511 (11 (13 {1L,14) 11|10 (11|20 |17 | 15|23 | 12| Rlal-SRY1532.2 0.005
D138 [ 1613|3025 10|11 (13 |11,15) 11|11 |11 (20| 17| 15] 24|13 | Rlal-SRY1532.2 0.005
D139 (1613292510 |11 (13 |11,14) 11|11 |11(20 )| 17|16 23|12 | Rlal-SRY1532.2 0.005
D140 | 16 (1330|2510 (11 (13 {1L,14 11| 1211|2017 |17 |23 | 12| Rlal-SRY1532.2 0.005
D141 (16 (131292510 |11 (13 | 11,15 11|11 |11 (20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D142 (16 (1330|2510 |11 (12| 11,14 ) 11|11 |11 (20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D143 |16 (1330|2510 (11 (12 {1L,14 11|10 (11|21 |17 | 15|23 (13| K-M9 0.005
D144 | 14 (13|30 |24 ) 11 (13 (13 (11,1412 12 (12|19 |17 |17 |23 |11 | K-M9 0.005
D145 | 17 (133025110 (11 (13 |10,13) 11|10 (11|20 17|16 |24 (12| R1b-M467 0.010
D146 | 16 (1330|2610 (11 (13 |11,15) 12|10 (12|20 |17 |16 |23 | 13 | R1b-M467 0.005
D147 (15 (141302510 |11 (13| 11,14 ) 11|10 |11 (20| 17|16 23|12 | Rlal-SRY1532.2 0.005
D148 (16 (131292510 | 11 (13 |1L,11) 11|11 |11 (20| 18| 15] 23|12 | Rlal-SRY1532.2 0.005
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v |2l2|2|2|2|2(8 2 |2|8|z|g|8|8|g|z| Fnatmne g
SIZ|G|2|2|2|2|2 |2|2|2|2|E|2|2|E| v <
D149 (1513129251011 (13 |10,15) 11|11 |11 (20| 18|16 23|12 | Rlal-SRY1532.2 0.005
(D150 [ 1613302510 |11 (13 |11,11) 1210|1220 18 (15|23 |12 | K-M9 0.005
(D151 [ 15 (14|30 | 24|10 |11 (13 [1L,15) 11| 11|11 (20| 18 [ 1523 |13 | K-M9 0.005
D152 | 16 (13|30 |25 11 (11 (13 {1L,14) 11|10 (11|20 |18 | 15|23 |12 | Rlal-SRY1532.2 0.005
D153 [ 15|13 |29 |24 | 11|12 (141516 10|11 |10(20| 14| 15] 21|11 | Rlal-SRY1532.2 0.005
D154 (14 (12|28 22|11 |11 (13 |13,14)10|11|10(20| 14| 15] 22| 11 | Rlal-SRY1532.2 0.005
D155 (17 (12|28 24|10 |11 (13 |1516) 10| 13|10 (20| 15| 15] 22|11 | Rlal-SRY1532.2 0.005
D156 [ 16 (13|30 | 25| 11|11 (13 |11,15) 11|10 |14 (20| 16|15 24|13 | Rlal-SRY1532.2 0.005
D157 (14 (14130 |23 |11 |13 (13 |1212) 1212|1518 | 15|18 |25 12| K-M9 0.005
D158 | 16 (13 |31 |24 )11 (1113|1416 10|12 (15|20 15|17 (21 (11| K-M9 0.005
D159 (17 (13|25 25| 10|11 (13 |10,13) 11|10 |14 (20| 16 | 15|23 |12 | Rlb-M467 0.005
D160 | 16 (1330|2510 (1113|1214 11|11 (14|20 |16 | 15|23 |13 | R1b-M467 0.005
D161 (15|12 29|23 |10 |11 (13 |14,14) 10|11 |16[20 | 15| 15|21 |11 | Rlb-M467 0.005
D162 (15|14 |31 |23 |11 |14 (14 |11,13)10| 10|14 (1913|1722 12| Rlal-SRY1532.2 0.005
D163 (161330 25| 10|11 (13 |10,14) 11|11 |14 (2016|1823 |12 | Rlal-SRY1532.2 0.005
D164 | 1513|2525 10 (12 (13 (11,14 11|11 (14|20 |17 |16 |23 | 12| Rlal-SRY1532.2 0.005
D165 (15 (13|30 23|11 |14 (14 |11,14)10| 10|14 (19| 14|17 |22 12| Rlb-M467 0.005
D166 (14 (1329|2410 |13 (13| 911 |12 | 11|16 |18 15| 17|23 |11 | Rlb-M467 0.005
D167 (16|13 |30 | 25| 11|11 (13 |11,15) 11|10 | 14|20 15| 15|24 13 | R1b-M467 0.005
D168 (14 (14|30 | 24|11 |13 (13| 11,1312 |12 15( 19| 15|17 |23 |12 | Rlal-SRY1532.2 0.005
D169 (14 (1329|123 | 11|13 (13 |1L,13)12|12|15( 19| 17|17 )23 |12 | Rlal-SRY1532.2 0.005
D170 (1613|3224 |11 |11 (13 |14,16)10|13|15(20| 15|17 )23 |11 | Rlal-SRY1532.2 0.005
D171 (1613130 25| 10|11 (13 10,10) 11|10 |14(20| 16|17 )23 |12 | Rlal-SRY1532.2 0.005
D172 (14 (1330|2410 |13 (13 |11,14) 12|11 |14 (1916|1625 12 | Rlal-SRY1532.2 0.005
D173 (1513|3026 |10 |11 (13 11,14 ) 11|10 |14 (20| 1518|2512 | K-M9 0.005
D174 (14 (131291 25|11 |13 (13 |1L,14) 1212|1519 |17 |17 )23 |11 | LJ-P125 0.005
D175 (15 (1329|123 |11 |14 (14 |11,14) 10|11 |14 (19| 14|16 22|12 | Rlal-SRY1532.2 0.005
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Lp. g % 3 § é % g g § § g g § § § = Final marker ni g
S|2|12|E|E|E|E| 8 |E|E|E|E|E|E|E|E Y-SNP =
D176 (1613129251011 |13 |1212| 11|11 | 1412017 |16 23|12 | Rlal-SRY1532.2 1 10.005
o177 |17 {13 25|25 {1011 {13 ]1nan| 11 |1 {1a]20|16]15]23 13 ] Riat-smvissez 1 [0.00
o178 |14 {1328 24|11 ]11|12]1004] 12| 12]15] 19161623 12] Riat-srvissez 1 [0.00
D179 (14112 (28 123 (12|13 (13 | 11,14 (12|11 (15119151823 | 12| K-M9 1 [0.005
D180 |16 )13 (30|24 (111113 11,1312 11|14 )20 (16| 15|23 | 12| K-M9 1 [0.005
D181 17113 (30|25 (11|11 (13 11,1311 )11 (14 )20 (151623 | 13| K-M9 1 [0.005
D182 (1613129 |25 10|11 |13 | 11,14 11|11 |14 12017 |16 23|12 | Rlal-SRY1532.2 1 10.005
o183 |16 (1329 |25 1011 | 13| 111a] 11| 12]1a]20|17]16]23 | 12] 1przs 1 [0.00s
oigs |14 f13]28|23|11]10|13]113] 12| 12]15]19|17]17]23|11] Kmo 1 |0.00s
D18 17113 (29124 (10|14 (131011 (1110 (14 )20 (16|16 22| 12| K-M9 1 [0.005
D186 15113 (29123 (11|14 (14 11,14(10 )10 (14 )19 (1416|2212 | K-M9 1 [0.005
D187 15113 (3025111013 11,1511 )10 (14 )20 (1515|2312 K-M9 1 [0.005
D188 (15| 13|28 |24 |11 |11 |13 |1214|12 101412016 |17 |24 12| K-M9 1 10.005
0189 |14 {1330 |24 | 11|13 |13]1115] 12| 13]15]20 | 161623 11] Riat-smvissez 1 [0.00
D190 |14 {1430 |24 |11]13|13]1416] o [12]1a]20|15]18]22|11] Riat-srvisse2 1 |0.00s
D191 13 )13 (31| 251011 (1311419111014 )20 16 )17 (23] 11| Rlal-SRY1532.2 1 [0.005
D192 |14 )13 (29|24 (10|11 (13 11,14 (1110|1420 (15|16 23| 11| Rlb-M467 1 [0.005

Warto$¢ zmiennosci genowej posrod loci Y-STR
wahata sie w zakresie od 0,3102 (DYS393) do
0,8641 (DYS385).

W wyniku analizy polimorfizmu Y-SNP w grupie
201 niespokrewnionych mezczyzn uzyskano 40
roznych haplotypdéw. Najczesciej pojawiajacy sie
haplotyp Ht-1, zaobserwowano w 38 prébach
(19%). Nastepnymi w kolejnosci najczestszymi
haplotypami byty: Ht-2 (11%), Ht-3 (7%), Ht-4-5
(5,5%), Ht-6 (4,5%), Ht-7 (3,5%), Ht-8-11 (3%),
Ht-12-14 (2,5%), Ht-15-17 (2%), Ht-18-21
(1,5%), Ht-22-28 (1%) i Ht-29-40 (0,5%). W po-
zostatych 12 probach otrzymano rézne haplotypy
(0,5%).

Najbardziej polimorficznymi markerami Y-SNPs
okazaty sie: P123, SRY1532.2, P125 i M9, odpo-
wiednio z wartosciami GD: 0.4830, 0.4376,
0.4237 i 0.4100. Najmniej polimorficzne okazaty
sie markery M46 i M17.

Zmiennos¢ haplotypowa badanych markerow
Y-SNPs wyniosta 0,9360 = 0,0035, a sita dys-
kryminacji 0,20. Srednia warto$¢ GD wyniosta
0.2927, porownywalna do wartosci GD jednego
markera Y-STR dla populacji Wielkopolski w tym
przypadku DYS393 (0.3102) (tabela V). Analiza
8 Y-SNPs pozwolita na przypisanie badanych
mezczyzn do 4 roznych haplogrup: wiekszosé
z nich nalezy do haplogrupy R1al-SRY 1532.2
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Tabela lll. Czestos¢ alleliczna dla poszczegdlnych loci Y-STR w populacji Wielkopolski.
Table Ill.  Allele frequencies at 17 Y-STRs in the Greater Poland population.
Allele | DYS | DYS | DYS [ DYS | DYS | DYS | DYS | DYS | DYS | DYS | DYS [YGATA| DYS | DYS | DYS |[Geno-| DYS
456 | 3891 | 390 | 38911 | 458 | 19 [ 393 | 391 | 439 | 635 | 392 | H4 | 437 | 438 | 448 | type | 385
8 9,11 [ 0.005
9 0.005 0.010 ] 0.010 0.015 10 [0.005
10 0.645 | 0.355 0.035]0.050 0.270 10,111 0.015
11 0.005 [ 0.345 [ 0.355 0.715 0.250 0.545 10,131 0.030
12 0.120 0.055(0.010 { 0.170 0.030 | 0.550 0.165 10,141 0.170
13 [0.025]0.745 0.020 | 0.820 0.090 0.130 | 0.140 0.005 10,151 0.015
14 {0.105]0.130 0.015]0.235(0.120 0.025 0.070 0.675 11 {0.020
15 [0.27010.005 0.265]0.225 0.240 11,121 0.010
16 |0.405 0.340 | 0.290 0.085 11,131 0.065
17 10.170 0.310 1 0.225 11,14 {0.290
18 [0.025 0.005 0.050 | 0.005 0.015( 11,151 0.080
19 0.000 0.005 0.200) 12 |0.010
20 0.000 0.005 0.010 0.720 | 12,14 ( 0.030
21 0.000 0.140 0.060 | 13,14 [ 0.035
22 0.075 0.115 0.005 [ 13,151 0.010
23 0.185 0.600 13,181 0.010
24 0.245 0.110 14 {0.055
25 0.445 | 0.020 0.025 14,151 0.060
26 0.040 { 0.005 14,161 0.030
2] 0.005 [ 0.015 14,171 0.010
28 0.125 14,191 0.005
29 0.260 15 [0.005
30 0.415 15,16 1 0.005
31 0.115 15,171 0.005
32 0.045 16 [0.010
33 16,18 [ 0.010
17,191 0.005
GD ]0.7509(0.4137(0.70080.7294]0.774710.8503{0.3102(0.4649(0.71010.594410.464710.6747{0.4796(0.6027 {0.4378 0.8641

GD: Wspoétezynnik zréznicowania genowego/haplotypowego

GD: Gene/Haplotype diversity
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Tabela IV. Haplotypy oraz ich czestosci wystepowania w populacji Wielkopolski z zastosowaniem
8 markerdw Y-SNPs.
Table IV. Haplotypes and frequencies obtained by the using 8 Y-SNPs in the Greater Poland popula-

tion.

Ht n Frequency | M213 P123 P125 M172 M9 M46  [SRY1532.2] WM467
1 38 0.1890 C T T T G T T G
2 22 0.1094 C T T T G T C G
3 14 0.0696 T T T T G T T G
4 11 0.0547 C C A T C T T G
5 11 0.0547 C C T T C T T G
6 9 0.0447 C T T T C T T G
7 7 0.0348 C C A T G T T G
8 6 0.0298 C T A T G T T G
9 6 0.0298 C C A T C T C G
10 6 0.0298 C C T T C T C A
11 6 0.0298 T T T T G T C G
12 5 0.0248 C C T T G T T G
13 5 0.0248 C T A T G T C G
14 5 0.0248 T T A T G T T G
15 4 0.0199 C C T T C T T A
16 4 0.0199 C C T T C T C G
17 4 0.0199 C T A T G T T A
18 3 0.0149 T T T T C T T G
19 3 0.0149 C C A T G T C G
20 3 0.0149 T C T T C T T G
21 3 0.0149 T C T T C T C G
22 2 0.0099 C C A T G T T A
23 2 0.0099 C T T T C T T A
24 2 0.0099 C T A T C T T G
25 2 0.0099 C C T T G T T A
26 2 0.0099 C T A T C T C G
27 2 0.0099 C C T T G T C G
28 2 0.0099 T C A T G T T G
29 1 0.0049 T C T T G T T G
30 1 0.0049 C C A T G T C A
31 1 0.0049 C T T T G T T A
32 1 0.0049 T C A T G T T A
33 1 0.0049 C T T T G T T G
34 1 0.0049 T C A T G T C A
35 1 0.0049 T T A T C T T A
36 1 0.0049 C T A T G T C A
37 1 0.0049 T T T T G T T A
38 1 0.0049 T C A T G T C G
39 1 0.0049 T T T T C T C G
40 1 0.0049 C T T T C T C A
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Tabela V. Wskaznik czestosci allelicznej uzyskany z zastosowaniem 8 Y-SNPs w populacji Wielko-

polski.

Table V.  Frequencies of the alleles and haplotype diversity/discrimination indices by using of
8 Y-SNPs in the Greater Poland population.

Variation ID Mutation Frequency GD = 1-Y pi? Average value GD
rs34442126 T C 1.0000 0.0000 0.0000
rs3900 C G 0.3433 0.6567 0.4100
rs17222279 G A 0.8606 0.1394 0.2400
rs2032604 T G 1.0000 0.0000 0.0000 02927
rs17315821 T C 0.5920 0.4080 0,4830
rs17306671 T A 0.6916 0.3084 0.4237
rs2534636 C T 0.3234 0.6766 0.4376
rs2032665 T C 0.2238 0.7762 0.3475

Tabela VI. Powtarzajace sie haplotypy Y-STR (Ht), uzyskane haplotypy w zakresie markeréw Y-SNPs
oraz ich czestosci wystepowania w populacji wojewddztwa wielkopolskiego.

Table VI. The repeated Y-STR haplotypes (Ht); the haplotypes obtained by using the markers Y-SNPs
and their frequencies in the population of the Greater Poland region.
Préby z identycznym Czestosé wystepowania haplotypu
Haplotypem (Ht) Y-STR ~ Y-SNPs w populaciji Wielkopolski
Samples with identicgl E g 'gj E 2 © % § The frequ.ency of Y-SNEs haplotype
Y-STR haplotype (Ht) in = o o = = = = in the population
the population of the « of the Greater Poland region
Grater Poland region
Ht24 T T A T G T T G 0.0248
Ht191 C C A T G T T G 0.0348
Ht58 T T T T G T T G 0.0696
Ht112 C C T T C T C A 0.0298
Ht76 T T T T C T T G 0.0149
Ht117 C T A T G T C G 0.0248
Ht86 C C T T C T T G 0.0547
Ht99 C T T T G T T G 0.1890
Ht95 C C A T C T T G 0.0547
Ht158 T C A T G T T G 0.0099
Ht128 C C T T C T T A 0.0199
Ht138 C C T T G T C G 0.0099
Ht150 C C T T C T C G 0.0199
Ht151 T C T T C T C G 0.0149
Ht50 C T T T G T C G 0.1094
Ht54 C C T T C T T G 0.0547
Ht56 C T T T G T T G 0.1890
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Tabela VII. Analiza AMOVA bazujaca na poréwnaniu wartosci par odlegtosci genetycznych ®st miedzy
populacjami wschodniej i potudniowej Chorwacji, Litwy, Ukrainy, Rosji oraz Polski.

Table VII.

AMOVA pairwise distances based on ®st values between the East and South Croatian, Lithuania,
Ukraine, Russian and Polish populations.

Population — 1 2
Il

1. East Croatia, [Croatian] YA003594 s -

2. Lithuania, [Lithuanian] YA003255 0.1912| /il

+ | + - - - - - -

3. Lviv, Ukraine [Ukrainian] YA003134

0.0445(0.1037( ///1/

+ | + - - - - - -

4. Rjasan, Russian Federation [Russian] YA00317810.1050 {0.0356]0.0237 | /////

el I B o B o) R R

5. Smolensk, Russian Federation [Russian] YA003179(0.123710.0168 {0.0319 | 0.0004 | ///// -

Ft ||| [+

6. South Croatia, [Croatian] YA003596

0.0030{0.2332(0.0688 | 0.1517]0.1706 | ///// - - - - -

7. Southern Poland [Polish] YA003463

0.112510.05150.0221

-0.0007(0.00230.1425| ///// - + + |+t

8. Sverdlovsk, Russian Federation [Russian] YAO03578( 0.1134 { 0.0203 | 0.0370 |-0.0002(-0.0006 0.1422 | 0.0124 | ///// - - -

9. Warsaw, Poland [Polish] YA003034

0.143210.0676 {0.0338{0.0081 | 0.00730.172210.0038 { 0.0268 | /////

4| ++

10. Wroclaw, Poland [Polish] YA002967

0.1541{0.0644 0.04050.0144]0.0069 | 0.1821 {0.0058 | 0.0278|-0.0001| ///// | ++

11. Poznan, Poland [Polish] YA003801

0.1641{0.0498{0.05270.0152]0.0094 { 0.2024 {0.0160 | 0.0282]0.0106 { 0.0109 | /////

Powyzej przekatnej podano nieistotne wartosci Fst (P). Znak -, oznacza wartosci P >0.05, znak ,,+" oznacza warto$ci 0.05>P>0.005,
znak ,+ +" oznacza wartosci 0.005>P>0.001, znak ,,+ + +" oznacza warto$ci P<0.001.

Above the diagonal, non-significant values of Fst (P) are given. The "-" character denotes the value P>0.05, the " +" character denotes the
value 0.05>P>0.005; the "+ +" sign denotes the value 0.005>P>0.001; the "+ + +" sign denotes the value P<0.001.

(n=119; 59%), nastepnie do haplogrupy K-M9
(n=38; 19%), R1bl-M467 (n=30; 14%) oraz
do haplogrupy 1J-P123, P125 (n=8; 4%, n=6;
3%) (tabela I1).

Zwrbécono uwage, ze mezczyzni z tym samym
haplotypem Y-STR (tabela Il) réznig sie haplotypa-
mi Y-SNPs. Wyniki te zostaty przedstawione w ta-
beli VI. Prace na ten temat wskazujg, ze mezczyzni
z identycznym haplotypem w zakresie markerow
Y-STR moga posiadaé rézne haplotypy Y-SNPs
[13].

Uzyskane haplotypy Y-STR w populacji Wielko-
polski poréwnano z innymi populacjami Polski,
Chorwacji, Ukrainy, Litwy i Rosji przy pomocy pro-
gramu zmienno$ci molekularnej — AMOVA dostep-
nemu na stronie internetowej www.yhrd.com, ba-
Zujgcemu na poréwnaniu par odlegtosci genetycz-
nych Fst.. Wyniki analizy filogenetycznej sugeruja,
ze populacje z Polski i Rosji sg blisko spokrewnione
z populacjg z Wielkopolski: Smolensk Fst = 0,0094,
Warszawa Fst = 0,0106, Wroctaw Fst = 0,0109
i potudniowa Polska Fst = 0,0160.
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