ABSTRACT

Given alarge enough number of SNPs and other markers it is certainly possible
to distinguish on average the ancestry of closely related populations and

Testing published AISNP panels on more populations in search of the best SNPs

Several SNP panels for ancestry identification have been published. Most have documented differential allele
frequencies for a relatively small number of populations representing major continental geographical regions but
cannot predict their ability to predict ancestry for untested populations. We have studied some of the better SNP
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Test Panel of 39 Pilot AISNPs

for Evaluating FROGkb

individuals within the same population. However, routine forensic investigations
have limited time and resources. Our specific research aim is to identify ancestry  panels on a much more extensive roster of population samples from around the world in search of the best subset o on oo dbSNP rs# LOCUS CHR HGDP HAPMAP
for single individuals with a limited number of SNPs. Virtually all of the ancestry of SNPs that can distinguish populations within and across the major geographical areas. (ALFRED has a g
informative SNPs (AISNPs) published in the scientific literature are designed for convenient feature for identifying various published SNP lists.) An illustrative group of 39 Pilot AISNPs (Test Panel rs2814778 DARC 1 no no
much more limited tasks because the data are based on a very limited number of Tabéc_e)(\j/vith atr)lcljve averag(;IFst valges ar(fa_hig_h!idghtled_ heLe. fIn the Ianalyses repor';\gd here for 32 Pti)lost Ar;ISNP?A\;N'e have http://frog.med.yale.edu rs3737576 S1PR1 1 yes yes
populations studied and in general do not allow a distinction of ancestry beyond studied roughly comparable numbers of individuals in the five relevant geographic regions—sub-Saharan Africa, . : : .
origin in major continental regions of the world. Our recent research has begun SW Asia & Southern Europe, Northern & Western Europe, East Asia, and the Americas. Note in the STRUCTURE As of Jgne 20, 2011, a pilot version of a_neW web site/database has gone online: rszg:gg:l?’g'l igvégc ; yes yes
to identify SNP sets that can begin to identify ancestry within some continental figure for 43 populations, the results for K=6 look virtually identical to the results for 128 markers in 119 populations Forensic Reference/Resource on Genetics knowledge base. rs yes no
regions. Whether or not we can achieve a large likelihood ratio for distinguishing  except that South and Central Asia have fewer populations included for the 39 Pilot AISNPs and do not so obviously rs6754311 DARS 2 no yes
ancestry within a geographic region like Europe or the native populations of share a color with Pacific populations. To date the FROG website has only a pilot (pre-beta) version of a function to rs260690 EDAR 2 yes yes
North America with only a few hundred SNP markers remains to be - - - - - calculate probabilities of genotypes by population for certain ISNP and AISNP rs3827760 EDAR 2 no yes
demonstrated--this is a research project. We will present an overview of our The 39 Pilot AISNPs were selected from a larger dataset derived from six main sources of AISNP candidates from ok _ ot : _ _
their utility in an increasing number of population samples. We are also (1)Seldin and colleagues have published a number of reports on AISNPs (Collins-Schramm et al., 2004; Yang et al., function while other aspects are being developed. In the future this database will rs1834619 SMC6 2 yes yes
collaborating on the development of statistical methodologies to optimize the 2005; Tian et al., 2006; 2007; Kosoy et al., 2009; Nassir et al., 2009). We have also evaluated the 128 SNPs, which the be linked to the data in ALFRED, allowing access to all the data for diverse rs12498138 GOLGB1 3 yes yes
number of SNPs required for various comparisons. We have a growing set of Seldin group identified, on 119 populations so far (Kidd et al., 2011, in Investigative Genetics). published sets of SNPs. rs1229984 ADH1B 4 no yes
prospective AISNPs (currently numbering around 1,177 SNPs) identified in a
variety of ways. Subsets of this superset have already been studied and (2) A set of 40 AISNPs identified by Caroline Nievergelt at UCSD from HGDP data of Li et al. (2008). We have studied rs7657799 CXXC4 4 yes yes
published on_increasingly large r?umb_e_rs of population samples. For example, them on 47 of our population samples and presented an analysis focused on Native American populations (Kidd et A provisional/pilot panel of AISNPs has been assembled from our set of over 4000 rs870347 PAPD7 5 yes yes
we h"’I‘Vte_ Stuo_“eol' tg_e 12783A'SNPISt'_de”“f'edlby :L‘etse'dr']” group ‘é”vlvlgh | al., 2011; Am J Phys Anthro). SNPs studied on 45 to 57 of our populations. These include the “better” AISNPs ~ rs16891982 SLC45A2 5 no yes
populations including 73 population samples that we have typed. We have also - : : .
analyzed another set of 40 SNPs (developed by the Nievergelt group) on 57 (3) The AISNPs of the Goldman group ( Enoch et al., 2006) have been analyzed for their Al value on HGDP plus from_s_everal dlffergnt published sources. Itis based on very preliminary analyses rs192655 MDN1 6 yes yes
populations. Our presentation will provide an overview of our project thus far, HAPMAP populations and a promising subset are being typed on 47+ populations at Kidd Lab. specifically to provide data for this pilot version of FROGkb rs917115 JAZF1 7 yes yes
how we are already sharing intermediate results via the ALFRED database | | | rs4918664 CYP26A1 10 yes yes
(Ttp:”A.'I‘IFbRED'g'e?'{(ale'.edtL;]) and V"’]}”tous publications, as well as what next (4) The SNPs reported by Lao et al. (2006, 2008) are being typed on Kidd Lab populations. Pilot functionality of FROGkb allows input of the genotypes for an unknown rs1079597 DRD2 11 no yes
steps will be undertaken in the near future. L : :
(5) The 34-plex AlMs developed by the SNPforID consortium (Phillips et al., 2007) have been checked for their IndIVIIduTahI for all Or_a subset O_f e'”;er thehA_'S ”dSNI_D panel forhthﬁkS?_E'IOEAlstE rs174570 FADS2 11 yes yes
variation patterns across HGDP & HAPMAP populations. Selected markers are being tested on Kidd Lab samples. ipnapnuet .muIt?s(i)tuetzlcjatlIost)?pr(]eu;:izrilr?a?ir;]g Gillf]aga(:'ﬁ ofetalgtrl‘r?gn?/ ptogulla(taié)nosoalfe%dgl e rs2238151 ALDH2 12 no yes
1 ”) : rs9522149 ARHGEF7 13 es es
NPs originally selected for study on non-forensic projects at Kidd Lab have also been screened (global an entered. For the panel, this is essentially the match probability. For the
SNP sets” Available on (6) SNPs originally selected for stud forensic proj idd Lab have also b d (global and tered. For the IISNP panel, th tially the match probability. For th <7997709  NBEA 13 zes zes
“Search tab” of ALFRED homepage continental Fst) for their utility as AISNPs. A number have been found with strong, distinctive geographic patterns AISNP panel one obtains the likelihood of origin in each population. The rs1572018 KBTBD6 13 es es
(e.g.,at ADH1B, DRD2). likelihoods can then be evaluated using the relative values. y y
ALFRED T o rs200354 RPL3P4 14 yes yes
1€ ALlele quencyv pratabase . . - .
! ALERED b s somon of s B do o b st STRUCTURE: 119 populations, 128 AISNPs STRUCTURE analysis: 43 populations, ggg?gggg 315 ffg 218 :g ves ves
suppotted by the T 5. Wational Science Foundation. I I I I " - s y y
: - T : . - _ (Kidd et al., 2011, Investigative Genetics) 39 Pilot AISNPs, 2278 individuals rs1426654  SLC24A5 15 no yes
= Home . ICS = 3Barc = aUmmaries = Jocumentation = REgisier = LONLact US Lo}
Wt . . .
ALFRED is designed to make §llele frequency data on human population samples readily \\\ o) K Africa SWA Europe C Asia Asia Pac Amers rs1834640 SLC24A5 15 yes yes
available for use By the scientific and educational communities. Y‘ \\\b éb rs735480 TRIMG69 15 yes yes
¢ N 5 5 rs17642714 ABCC3 17  no yes
ALFRED Wiki ATFRED now h data on 663 412 polymerphisms, 710 New to ALFRED? K S Q/ré” $ rs11652805 AMZ2P1 17 yes yes
o ALERED Eopulatic::jns and 33227290 frequency tables (one population typed  Click Here | | | | , rs4411548 ATP6VOA1 17 no no
of one site). I
JR— o Latest Newsletter? 5 | | 8/10 4 rs2593595 G6PC 17 yes yes
% Quick Keyword §earc: Register UL L1 rs4471745 TMEM100 17 yes yes
Data Downloads ALFRED News [T i il rs7226659 RIT2 18 yes yes
AL ews 6 1t | 3/10 5 4891825 RTTN 18
Register If you are not sure abdut the exact chromosome and do o : rs yes yes
not know the UID, type\in the gene symbol, SNP name or ' ; P rs7251928 ZBTB7A 19 yes yes
renumber to search for ASNP. ' 1 LI
ALFRED flyer | o | 7 ;J. 1 3/20 6 rs310644 PTKG6 20 yes yes
Contact us Search Type: Seaych Tables: — dM e nawn rs2024566 ZC3H7B 22 yes yes
Any part of # Lociy Sites M o ‘ K | - - — . T
Begins with Popul)tions Gl 8 T 1 6/20 , ’ i 1 1|18 i NOTE: all SNP Frequencies are in ALFRED
Suggestions or comments  Kidd Lab Home - - LR Ij‘f‘ . i L
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