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SUPPLEMENTARY TEXT
FE group populations

This study included 230 individuals representing 10 FE groups who were previously
included and described in a FE NRY study*. A more recent population sample collection,
facilitated by Francisco A. Datar in 2007, provided an additional 30 individuals from the
Abaknon FE group. A data set of 97 complete mtDNA genomes from three FE groups from
Mindanao? was included to bring the FE group data set to a total of 357 complete mtDNA
genomes representing 14 FE groups. Supplementary Figure 1 and Supplementary Table 1 give

demographic information for these groups.

FE group DNA samples

The 230 DNA samples that represent 10 FE groups were archived DNA samples from
buccal cells-saliva and/or blood (Supplementary Table 2) collected from 1997-2004. These DNA
samples were available as DNA in solution and/or DNA immobilized on FTA™ paper punches
(FTA"™ Gene Guard system, Whatman Inc., Springfield Mill, Maidstone, Kent, UK) . These
samples were previously used in autosomal SNPs®, Y-chromosome® and autosomal microsatellite
analyses (F Delfin, MCA DeUngria and M Stoneking, unpublished data). DNA samples were
quantified using a human DNA-specific quantitative PCR method*. When necessary, samples
were reconstituted using 100 ul TE buffer (ImM Tris, 0.01mM EDTA), with 56°C overnight
incubation. DNA was eluted from FTA™ punches by at least 48 hours of incubation (with
agitation) in TE buffer at 25°C. DNA from Abaknon FE group saliva samples (a more recent

collection of 30 samples) was prepared using a salting-out method*. Approximately 100 ul of



DNA solution (available sample, reconstituted and/or eluted from FTA™ punches) were carried

over to DNA library preparation.

DNA sequencing and sequence assembly

A total of four multiplexed DNA libraries were prepared for 260 samples using a
multiple-sample indexing method developed for the Illumina Genome Analyzer platform®. This
procedure was coupled with a target enrichment method designed to specifically capture human
mtDNA from complex DNA mixtures®. Each DNA library was sequenced on one Illumina flow
cell lane using 76 cycles of single-read multiplex sequencing on an Illumina Genome Analyzer
I1x machine (Illumina Inc., San Diego CA). Post-sequencing processing was performed using
Illumina’s Real-Time Analysis and Bustard base calling software followed by refined base-
calling analyses using the Improved Base Identification System (Ibis)’. Sequencing reads for
each sample were mapped to the revised Cambridge Reference Sequence (rCRS) of the human
mitochondrial genome (GenBank: NC012920.1) using the iterative mapping assembly program
MIA °. MIA was used as part of a MPI-EVA sequence assembly-analyses pipeline recently
developed for detecting mtDNA heteroplasmy™ and for detecting low-level mutations in next-

generation sequence data*’.

Data quality

Due to their archived nature and extensive use in previous studies, the available FE group
samples yielded varying degrees of sequence coverage (Supplementary Figure 2; Supplementary
Table 2). Highest average coverage was for the Ivatans (>2,000x coverage). Samples from the

Aetas of Bataan, the Agtas and the Aetas of Zambales showed the lowest average coverage of



100x, 30x and 10x, respectively. This likely reflects the limited amount of remaining DNA that
could be eluted from the FTA paper punches. To ensure quality data analyses, all sequences used
in the study had less than 1% missing data [ambiguous bases (N) plus gaps < 165). Haplogroup
assignment (via mtDNAble and/or Haplogrep) using complete sequence data served as another

gauge for data quality (Supplementary Table 4).

Multiple sequence alignment (MSA) and haplogroup assignment of FE group mtDNA

The global iterative refinement method of MAFFT v6.833b* was used in multiple
sequence alignment of the FE group data set of 357 complete mtDNA genomes (260 from this
study and 97 from Gunnarsdottir et al. 2011a), including the RSRS™
(http://www.mtdnacommunity.org). Aligned complete mtDNA sequences were assigned
haplogroups using a custom Perl script (available from the DREEP website:
http://dmcrop.sourceforge.net) that combines the MUSCLE v3.8'**° sequence alignment
software with mtDNAble v1.1.0.0* (http://www.mtdnacommunity.org), a program for
haplogroup assignment and phylogeny based quality checking. Haplogrep®
(http://www.haplogrep.uibk.ac.at) with PhyloTree mtDNA tree build 137

(http://www.phylotree.org), was also used to check haplogroup assignment.

mtDNA diversity and genetic relationships of FE groups

The MSA data of the 357-mtDNA genome FE group data set was ‘cleaned’ [removal of
nucleotide positions with missing data: ambiguous bases (N) and gaps] using BioEdit *® and used
in haplotype analyses. Haplogroup assignment output of mtDNADble was used in haplogroup

analyses. Arlequin 3.5.1.3" was used for the following analyses: estimation of genetic diversity
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indices [ number of polymorphic sites, number of haplotypes and haplogroups, shared
haplotypes, haplotype diversity (HtD), haplogroup diversity (HgD) and mean number of pairwise
differences (MPD)]; ®st genetic distance estimation; Mantel tests and Analysis Of Molecular
Variance (AMOVA). Diversity indices were also checked using DnaSP v5%. Statistica v8** was
used for the following analyses: Multidimensional scaling (MDS) using ®st genetic distance
estimates; Correspondence analysis (CA) using haplogroup counts and Mann-Whitney U tests.
Matrix correlation analyses via Mantel tests for genetics-geography and genetics-language
association made use of the following components: ®gr genetic distance matrix generated by
Arlequin 3.5.1.3"; geographic distance matrix generated by Geographic Distance Matrix
Generator v1.2.3% (http://biodiversityinformatics.amnh.org/open_source/gdmg) and a language

distance matrix kindly provided by Russell Gray®.

FE group mtDNA and Filipino RC group mtDNA data

FE group mtDNA data was compared to a Filipino data set of unknown FE group
affiliation from?* composed of the following: mtDNA hypervariable segment 1 (HVS-1) data of
100 Filipinos sampled from the main Philippine island groups of Luzon (from the National
Capital Region), Visayas (from Cebu City) and Mindanao (Zamboanga City); mtDNA HVS-1
data of 320 Filipinos sampled in Taiwan, and 30 complete mtDNA genomes of Filipinos also
sampled in Taiwan. The local iterative refinement method of MAFFT*? was used in the MSA of
this data set and the 360-mtDNA genome FE group data, including the RSRS. Two data sets
were extracted from this MSA using BioEdit'®. One data set was composed of a total of 780
(260: this study; 97: Gunnarsdattir et al. 2011a; 420: Tabbada et al. 2010) HVS-1 [nucleotide

(nt) 16037 to nt16369] sequences and the other data set was composed of 390 (260: this study;



97: Gunnarsdattir et al. 2011a; 30: Tabbada et al. 2010) complete mtDNA genomes. BioEdit was
used to clean the data. Phist (®st) molecular genetic distance was computed for each data set
using Arlequin 3.5.1.3*. Phisr distances were used in MDS analysis using Statistica v8%.

Haplogroup counts for this data set were used in CA using Statistica v8%*.

FE group mtDNA and a Reference data set

For data comparison, a Reference data set composed of 1,759 complete mtDNA genomes
representing 43 Asian and Pacific groups was retrieved from the data archive of PhyloTree.org
(http://www.phylotree.org/mtDNA_seqgs.htm). The Asian and Pacific groups considered were the

2521 ‘including Andaman Islanders®; Vietnam**%**°; Besemah and

following: 28 Indian groups
Semende groups of Sumatra, Indonesia®’; a designated “general” Indonesian group of 41
complete mtDNA genomes from different studies*>*?; Bidayuh, Jehai, Seletar and Temuan
groups of Malaysia®*; Han Chinese®*; Japan *; Taiwan?**%32%: Australia®*?; Near Oceania®***
%2 and Remote Oceania®**? (Supplementary Table 3). MSA of this data set with the FE group
data, including the RSRS was done using the global iterative refinement method of MAFFT
v6.833b. Aligned complete genomes were run through the same Perl script-MUSCLE v3.8-
mtDNADle pipeline for haplogroup assignment. MSA data was cleaned using BioEdit for
haplotype analysis. Genetic distance (Dst) was estimated using Arlequin 3.5.1.3. MDS using ®st
and CA using haplogroup counts were performed using Statistica v8. Phylogeographic analysis

of specific haplogroups was performed by comparison of diversity indices (described in the

preceding section) and coalescent times (described in the following section).

In MDS analyses, five dimensions were required to obtain an acceptable degree of

correspondence (Stress=<0.15) between the distances among MDS mapped points and the ®srt



genetic distance matrix generated for the FE group and Reference data sets. For haplogroup data,
CA initially included 18 Reference data set groups that share haplogroups with FE groups
(Supplementary Table 7). Ten runs of CA were performed, with the removal of outliers in each
subsequent run (Supplementary Figure 7) until the last CA, where only five Reference data set
groups were observed to be the closest to FE groups (Supplementary Table 8; Figure 4) because
of shared haplogroups B4ala (and other B4 and B5 sublineages), Elala (and other E

sublineages), M7c3c, M52°58, M52a and Y2al.

Bayesian evolutionary analyses

The program package BEAST v1.7.2* (http://beast.bio.ed.ac.uk/) was used for all
Bayesian Markov Chain Monte Carlo (MCMC) analyses. The mtDNA coding region (nt577-
nt16023) was extracted from the MSA of all included complete mtDNA genomes (FE groups,
Reference data set and RSRS) and cleaned using BioEdit. DnaSP v5 was used to convert coding
region FASTA data files into NEXUS data files for subsequent use in the BEAST utility
program BEAUti v1.7.2 to generate the BEAST input XML data file. The following BEAST
parameters were used: TN93 substitution model*; Gamma + Invariant sites site heterogeneity
model; strict molecular clock model with a rate of 1.691x10°® substitutions/site/year*®; coalescent
tree prior with a piecewise linear model*®. Each BEAST run involved a 40 million MCMC chain
length with 10% burn-in and parameters logged every 4,000 steps. For each type of analysis
[Bayesian skyline plot (BSP) generation and coalescent time estimation] at least two separate
BEAST runs were performed, each with different starting random number seeds. Tracer v1.5
(http://tree.bio.ed.ac.uk/software/tracer) was used to evaluate each BEAST run for effective

MCMC chain mixing and convergence. LogCombiner v1.7.2 (included in the BEAST package)



was used to combine MCMC log files of independent BEAST runs into one results file and
BEAST trees into one tree results file. TreeAnnotator v1.7.2 (included in BEAST package) was
used to summarize the combined trees into a single target tree [maximum clade credibility tree
(MCC tree)]. FigTree v1.3.1 (http://tree.bio.ed.ac.uk/software/figtree) was used to display the
target trees. To check for consistency in the clustering of sequences on the MCC trees,
phylogenetic analyses were performed using DNA Alignment version 1.3.1.1 (http://fluxus-
engineering.com) to generate input files for a Median-joining (MJ) network analyses*’ using
Network version 4.6.1.0 and Network Publisher version 1.3.0.0 (http://fluxus-engineering.com).
The described BEAST parameters and implementation were used to estimate coalescent times of
haplogroups found in FE groups and shared with groups in the Reference data set. For coalescent
time estimation, the coalescent tree was calibrated using the RSRS as tree root with a normal
prior distribution for root age with a mean of about 177,000 years and standard deviation of
11,000 years™. The same Bayesian MCMC framework in BEAST was used to generate Bayesian
Skyline Plots (BSPs) for each of the FE groups to show the fluctuations in the effective
population sizes (N¢) through time. BSP construction and N, estimation was performed in two
ways: 1) using FE group only and 2) FE group including the RSRS as root. N, values were
extrapolated using a generation time of 28 years based on various studies of mother-daughter
generation intervals*®®".

For another aspect of population demography, the same Bayesian MCMC framework was
used to estimate the fluctuations in N, of FE groups through time, summarized in BSPs. BSPs
and N estimation was initially performed using FE group data only. However, because of small
sample size the AetaZ (which have effectively only one haplotype) and the Agta data did not

generate typical BSPs (Supplementary Figure 4). Analyses were repeated for all FE groups, this



time including the RSRS to root the tree. FE group BSPs (excluding AetaZ and Agta) and N,
estimates from these analyses (Supplementary Figure 5; Supplementary Table 5, ‘B’ columns)
showed a shift towards greater N values, but did not drastically differ from estimates that did not
include the RSRS (Supplementary Figure 4; Supplementary Table 5, ‘A’ columns) except that by
including the RSRS a current N, estimate was available for AetaZ. However, typical BSPs still
could not be generated for the AetaZ and Agta likely because of their small sample size.. For the
other FE groups, BSPs (Supplementary Figure 5) show that from more than 20kya to about
10kya, FE groups experienced different trends in N change. The Ivatan, Abaknon, Surigaonon,
Mamanwa, Manobo and Maranao show a marked increasing trend in N, change. The Ifugao
shows a slight increasing trend, while the Kankanaey and Ibaloi have an almost unnoticeable
increasing trend in N, change. The Kalangoya showed no N, fluctuation. The Bugkalot and
AetaB show a decreasing trend in N change. Generally, a decline in N is observed between 10
kya to 5 kya and a drop in Ne around 2 kya to the present time. Exceptions to these are the
Bugkalot and AetaB whose N, was in decline even prior to 10kya; the Surigaonon and Maranao
who show an increasing N trend up to the present time; and the Kalangoya which show an
increase in N, around 2kya. For estimates of current N, (Supplementary Table 5), the Bugkalot,
AetaZ and the Agta have the smallest N (< 1,000), while the Maranao has the largest N
(>20,000). In between, current N.s ranged from as low as 1,000 to >4,000. While not completely
up to date, FE group census sizes™ are shown in Supplementary Table 5 (“C’ column) to show
that the N estimates for females are but a fraction of the actual group sizes. The differences in
the trends of N change and the current N, estimates may suggest different demographic histories

for the FE groups included in this study
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Analyses of specific mtDNA lineages

Haplogroups are specific lineages whose distribution are often discussed and related to
population history and demographic events. The 54 mtDNA haplogroups detected among the FE
groups belong to the following lineages: B4, B5, D, E, F, M, N, P, Q, R and Y2 (Table 2). Of the
54 haplogroups, seven haplogroups [B4ala, B4bla2, B5blc, Elala, Elalal (which is effectively
Elala), M7c3c, Y2al] have appreciable frequencies (>5%) and have different geographical
distributions (Figure 4). The most common haplogroups, B4ala and M7c3c are most frequent in
northern FE groups (excluding the lvatan and two Aeta groups) and are less frequent in southern
groups and present in only one central group, the Abaknon. The northern Bugkalot group does
not have B4ala and has M7c3c in low frequency. B4bla2 is present in three northern groups,
one central group and three southern groups with the highest frequency in the AetaB group.
B5b1c is mainly found in northern FE groups except the two Aeta groups. Elala and its
sublineage Elalal are both present in the Surigaonon, Mamanwa and Manobo southern FE
groups, while the Maranao only has the E1alal sublineage and the Abaknon only has Elala. For
northern groups, Elala is present only in the Ivatan and Ibaloi while Elalal is present only in
the Kankanaey and Bugkalot. Y2al is present in only four northern and three southern groups.
Haplogroup B4cl1b2a2 is present in the Ivatan, the Abaknon and in southern groups except the
Mamanwa. Haplogroup Flada is present in three northern groups, the Abaknon and the Manobo.
Other haplogroups of interest are M52°58 and its sublineage M52a which are exclusive to AetaZ
and Agta FEN groups. Previously reported as N*?, N11b is still only found in the Mamanwa,
while haplogroup P is found only in the AetaB FEN group. The patchy distribution of these

haplogroups further demonstrates the diversity of the different FE groups in this study.
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Specific haplogroups that were observed in CA (Figure 4) to drive associations between

FE groups and Reference data set groups as well as those found interesting in FE groups, were

subjected to Bayesian-MCMC evolutionary analyses using BEAST v1.7.2*%. The mtDNA coding

region (nt577-nt16023) was used for each sample and the RSRS ** was used to root coalescent
trees. Results for these analyses are MCC trees where, common to all figures (Supplementary
Figures 8-15), the tree topology and coalescent time estimates are the results of BEAST
analyses, the tree tips are labelled with sample names, and the haplogroup labels reflect
haplogroup assignment with mtDNAble **. MCC trees showed consistency with MJ networks

(data not shown).
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