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We developed a web-based Y chromosomal short tandem repeat (Y-STR) data-
base (ySTRmanager, http://ystrmanager.yonsei.ac.kr) to facilitate calculation of Y-
STR haplotype frequency estimates for random matches and kinship indices for vari-
ous relationship levels. The ySTRmanager database provides 3 functions: (i) Y-STR
haplotype search, (ii) kinship index calculation, and (i) user database configuration.
The Y-STR haplotype search function allows researchers to retrieve Y-STR haplo-
types that meet queried Y-STR allele, Y-haplogroup affiliation, and/or sample informa-
tion from a selected population in the open database, which consists of 12-17 Y-STR
loci. The number of matches in a selected population, haplotype frequency estimator,
and detailed results for matched and neighbor haplotypes are displayed as a set of
search results. The kinship index calculation function provides kinship indices of 2
input Y-STR haplotypes for the relationship represented by the number of meioses,
with consideration of target population and mutation rate of each Y-STR. In addition,
ySTRmanager allows registered users to configure their own database to store and
analyze Y-STR haplotype and/or mutation rate data. The stored Y-STR data can be
used in the search function and in the analysis to obtain forensic statistical values. The
ySTRmanager will be a useful system to analyze and manage Y-STR data in the
practice of forensic genetics.
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mutation rate
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¢ Matapopulation East Asian i] + Ercup name Horean Yonsei E
Haplozyps = o Mo, aof = Group Froz Yonsei DMA Profiling Group Korean J Leg Med.
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[
Search ‘ | Worldwide freguency | Reset

Fig. 1. Search setting in ySTRmanager. In order to search a particular Y-STR h

aplotype (Y-haplotype) from a selected population, user

should provide Y-haplotype information (circled “1”) and then select a target population (circled “2”). Y-STR allele values can be
provided by selecting a value in list box for each Y-STR loci interested or by direct input of allele values into text box after selecting
“Others” in list box. Y-haplogroup and/or sample information can be combined to Y-haplotype or used independently to search

haplotypes in a selected population.
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Table 1. Information of Y-STR Haplotype Data Collected in ySTRmanager

Metapopulation Population® No. of haplotypes No. of Y-STR loci Reference
East Asian Korean (3) 2253 17 18 -20
Chinese Han (7) 1104 11,12, 0r 17 21-27
Chinese 8 minor populations® 1337 11,12, 0r 17 28 -35
Japanese (2) 2245 17 36, 37
Taiwanese Han 200 17 38
Taiwanese Paiwan 208 17 39
Malay (2) 520 12or17 40, 41
West Eurasian Austrian 135 17 42
Danish 185 12 43
German 279 11 44
Hungarian 215 12 45
[talian 155 17 46
Polish 255 17 47
Portuguese (2) 425 17 48, 49
Resident Basques 197 17 50
Russian 545 17 51
Serbian 185 17 52
Spanish (2) 395 14 0r 17 53, 54
Swiss 150 12 55
UK Caucasian 250 12 56
US Caucasian 100 17 57
Admixed Argentine 224 12 58
Brazilian 500 17 59
Colombian (2) 950 9or13 60, 61
Ecuadorian 120 13 62
Honduran 128 12 63
Mexican-Mestizo 357 12 64
Venezuelan 173 12 65
Total 35 populations 13,790 haplotypes

*If the same population data was collected from two or more different sources, the number of sources was indicated in parentheses.
®Chinese 8 minor populations indicate Hui, Korean, Manchu, Naxi, Salar, Tibetan, Tuija, and Yi populations living in China.
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2. Search results
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5 HorYH-&78 14 12 i 25 10 14 12 13,19 L1 13 15 o
' L) m ¥
Expozt |
a
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i _ Kinship Kinship b ik DYS3891 D¥S38911 03390 OEs3sl D¥s392 D¥s5393 DYS385
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Mo oriam s Index? probabilicy® || (0.0025)% | (0.0024)7 | (0.0035)7 | (0.0025)% | (0.o0028)t | (o.c00m T | (0.0008)t {o.0021)*
e —T
1 1/ 7068 View 0.25761 20.48% 14 12 L i 1 25 10 14 12 12,19
—————— ‘——————
i 6./ T06 View 0.07374 G.8TH 14 12 a8 L 4 -= 10 13 12 13;19
—————— o
F] . . " ¥
b

Fig. 2. Search results of ySTRmanager. The number of matches for the particular haplotype and its haplotype frequency estimator in a
selected population are displayed in search result (the top table of a). Individual detailed information including sample name, Y-
haplogroup affiliation, and sample information for matched haplotypes are shown in a table, which can be downloaded by clicking
“Export” button (the bottom table of a). Neighbor haplotypes are displayed in a table only when there is at least one matched
haplotype in a selected population (b). Allele values at Y-STR loci with single-step mutations (+1 repeat gain or -1 repeat loss) in
neighbor haplotypes are represented by different backgrounds (dashed box in b). Detailed sample information having the neighbor
haplotypes can also be appeared in a new window by clicking “View” link.
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Table 2. An Example of Kinship Test Among Alleged Father and Two Sons

A. Comparison of Y-STR Haplotypes Among Alleged Father and Two Sons

Loci DYS19 DYS389l DYS389ll DYS390 DYS391 DYS392 DYS393 DYS385
Mutation rates”  0.0025 0.0024 0.0035 0.0025 0.0028 0.0007 0.0008 0.0021
Alleged father 14 12 28 10 14 12 13,20
Son 1 14 12 28 10 14 12 13,20
Son 2 14 12 27 10 14 12 13,20

*Mutation rates for all Y-STR loci were obtained from STRbase."”

B. Kinship Index Calculation for the Above Two Cases

Alleged father and son 1 Alleged father and son 2

Matched count for son’ s haplotype in a population (M / N)?
Frequency estimate for son’ s haplotype®

Kinship index

Kinship probability (prior probability: 0.5)

1/706 1/706
0.00670 0.00670
146.38209 (146.32388) 0.25707 (0.15856)

98.32% (98.32%) 20.45% (13.69%)

*M and N indicate matched samples and population size, respectively.

®Frequency estimate was obtained by calculating upper 95% one-sided confidence interval as shown in Eq. (1).
The values in parentheses were calculated using the average value (0.0022) of mutation rates for the minimal haplotype.
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