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Supplementary Information
Haplogroup diversity and distribution
A) Distribution of novel haplogroups of the N branch (complete mtDNA genome)
Haplogroup N (at ~51.6 kya). 
Haplogroups A, B, F, R, and Y are branches of macro-haplogroup N. They prevail in East, Southeast, Central, and Mainland Southeast Asia 1. Haplogroup N9 has raised particular interest for its association with Type 2 Diabetes in Japan but not in Taiwan 2,3. In Taiwan, N9a (~3.3%) is mostly seen among LL_Tw and Ur_Tw. We found six new lineages forming three sub-branches of haplogroup N9a (Supplementary Figures S1 and S4): 
_Three sister lineages are forming the N9a3_10231 sub-clade (at ~2.6 kya). This haplogroup is scarcely seen in LL_Tw and Fujian. 
_Two LL_Tw individuals bear the novel haplogroup N9a4b1_16291 seen throughout China at low frequency. 
_Two sister twigs of N9a9, here named N9a9_16390 are seen throughout Continental and insular East Asia.
Interestingly, haplogroup N9a10a seen at low frequency among LL_Tw (0.08%) is likely the result of a mixture of Lowlanders with AN_Tw groups where it is more commonly seen among the Atayal indigenous group (~6%) 4 (Supplementary Table S1). 
Haplogroup A. 
Haplogroup A (~50 kya) is an early branch of macro-haplogroup N. It is seen in North America and shows its greatest variety in East Asia 5. In this study, members of haplogroup A are seen as sub-haplogroup of A5 (Supplementary Figure S1) with a TMRCA of approximately 10 kya BP (Table 2), which prevails in populations of Korea and Japan. Haplogroup A5b1c likely reached South China (~1.5%) from Northeast China before reaching Taiwan (Supplementary Table S1). Similarly, haplogroup A20 defined by nps 16362 and 14696 is usually found in North East China and Japan. The lineage described here showed an exclusive nucleotide position at 16148 (at ~2.7 kya) and was seen at least once in most Taiwan ethnic groups (Supplementary Figure S5).
Haplogroup B. 
Haplogroups B4a, B4b, and B4c (Supplementary Figure S1 and S4) prevail in North and East Asia, and are seen in AN and NAN Taiwanese speakers. Haplogroups B5a1 and B5b1, less common in Taiwan are more frequently seen in MSEA and the Philippines 6,7. Other sub-types of B are scarcely seen in Taiwan. With a coalescence of 18.8 kya, the B4 clade is the most polymorphic. We characterized eleven new B sequence lineages, eight were direct branches of the B4 node, and one lineage in each of the B4h, B5 and B6 clades (Supplementary figure S1). Overall, five lineages were exclusive to NAN_Tw (B4c1b2b_16305, B4c1b2c1_16280, B4c1b2c2_10250, B4a_16234 and B5a_16260/16274). Haplogroups B4b1a2a_16309 and B4c1b2a_16242 were seen throughout Fujian and MSEA, and B4a5_8730 was seen in Fujian. In general, the NAN_Tw B diversity shows more sharing with Continental East and Southeast Asia.
Haplogroup R. 
Haplogroup R (Supplementary Figure S1 and S4) has a wide diversity in the indigenous populations of South and East Asia 8. However, in East Asia and Taiwan its diversity is mostly restricted to sub-clades of R9b1 (at ~16.2 kya) and R9c (at ~6.7 kya). R9b appears in the Philippines, Indonesia, Aboriginal Malays, and is seen at low frequency among NAN_Tw (Supplementary Table S1). Similarly, haplogroup R9c is seen in West Indonesian, the Philippines and among Negritos of Palawan, and prevails among Ur_Tw 9–12. We defined five new sequence lineages, one defined as haplogroups R9b1a2b_16319 (at~11.5 kya), two as haplogroup R9b1a3_16319 (at~3.9.5 kya), and two twigs from novel haplogroup R9c_10403 (at~6.3kya). These haplogroups suggest a of ancestry with the Philippines, and to a various degree, South China and West Indonesia.

Haplogroup F. 
Haplogroup F has a coalescence of 45.7 kya and prevails throughout Continental and Island Southeast Asia. The major sub-haplogroups seen in LL_Tw are F1a (at ~26.8 kya, and 7.95%), F2 (at 22.9 kya and 3.72%), F3 (1.41%), and F4 (at 41.5 kya and 0.8%) (Supplementary Table S1). Most F subtypes in NAN_Tw were also seen in AN_Tw, Fujian, ISEA, and MSEA (Vietnam and Thailand). The identification of thirteen novel F sequence lineages allowed a better characterization of the F1a1 clade. Except for F1a1_8265, seen in Taiwan and Japan (Supplementary Figure S1 and S4), the other sub-clades of F1a1 (F1a1_10463; at ~8.9 kya, and F1a1a_16311; at ~1.3 kya) were also seen in MSEA and West Indonesia. Lastly, four lineages with coalescence time ranging from 2.8 to 4.6 kya were exclusive to NAN_tw (F2_8264, F2_10313, F4a2_16243, and F4b1_8665) (Supplementary Figure S1 and S4). 

B) Distribution of novel haplogroups of the M branch (complete mtDNA genome)
Haplogroup M7. 
Haplogroup M7 is seen throughout East Asia and has an approximate TMRCA of 45.6 kya (Table 2). Most lineages of M7 seen among NAN_Tw belonged to twigs of two major clades, M7b1a1 (6.28%) and M7c1 (4.1%) (Supplementary Table S1, Figure S1, and S5). These clades display strong Southeast Asia and MSEA ancestry. 
The M7b1a clade. 
With a coalescence estimate of ~13 kya and a polymorphism shared with South China and MSEA, the M7b1a clade suggests a pre-Holocene expansion external to Taiwan. This clade also comprises five novel lineages (Supplementary Figure S1 and S5) of which M7b1a1a1b_16162 and M7b2a_8389 are exclusive to NAN_Tw (Supplementary Table S1). The TMRCA (Table 2) of these novel lineages (at ~2.6 kya) suggest post-AN agriculturist migrations with likely pre-historical expansion restricted to Taiwan 13.

The M7c1a clade 
The M7c1a clade is seen throughout East Asia, and among LL_Tw (1.54%). This clade was characterized as M7c3c2 with Haplogrep 2, however, complete genome sequencing characterized it as M7c1a3 with nps 9824, 16295 and 16319. A back mutation at np 16223 (i.e. C16223T) (Supplementary Figure S1 and S5) characterized six novel twigs of haplogroup M7c1a3a: M7c1a3_1664 14 and five novel lineages forming sub-clades M7c1a3_469 and M7c1a3_3027. Members of these clades finds their origin in Fujian/Southeastern China five to seven kya (Table 2). Other minor sub-clades of M7c1a (M7c1a1a, M7c1a3, M7c1a4b, and M7c1a5) are seen at very low frequencies in Taiwan. Ten lineages, specific to LL_Tw, were determined on the tips of these clades. They dated approximately 2.6 kya, suggesting they likely arrived along with bearers of M7c1a4, from South China or East China (Fujian) in the late Neolithic. 
Last, the scarce presence in NAN_Tw of M7c1c3 along with B4c1c, F1a4a, and Y2, have been proposed as markers for the “out-of-Taiwan” dispersal 13. Their scarcity among NAN_Tw indicates there was little contact between LL_Tw of Taiwan’s west coast, and Taiwan’s Indigenous peoples on the East coast. 

Haplogroup M8.
Haplogroup M8 prevails in East Siberia, North China, and Korea. Its sub-clade M8a2 (at ~15.5 kya) spread widely in the late Paleolithic throughout China, MSEA, and reached a frequency of 14% in China East Coast (Fujian) (Supplementary Table S1) 13. Haplogroup M8a2 is locally defined by three nucleotide variations at nps 16470, 16471, and 16473. Its sub-types show significant diversity among NAN_Tw (Supplementary Figure S1). Three novel haplogroups were defined: haplogroups M8a2a1_8410, M8a2a1_8245, and M8a2_8503 (Supplementary Figure S4). Haplogroup M8a2a1 (1.87%) finds its origin in South China, along with branches in MSEA and Fujian 15. Haplogroups M8a2_8503 and M8a2a1_8410 were exclusive to NAN_Tw, an average coalescence estimate of less than 1.7 kya suggests M8a2_8503 and M8a2a1_8410 may have gained their diversity locally in Taiwan.
Haplogroup C and Z. 
Haplogroup C and Z are branches off the M8 clade. Our protocol differentiates haplogroups M8a, C, and Z with nps 8584, 16327, and 16260, respectively. Haplogroup C is widespread across East Asia and MSEA 12,16. A novel C lineage in the C7a clade (C7a_10310; 0.28%) (Supplementary Figure S1) was found in Ur_Tw. Its scarcity and a coalescence time estimate of 12 kya infer past expansion in MSEA and a recent migration to Taiwan. 
Haplogroup Z4 prevails in Southern China. It has also been reported in Northeast China, Japan, the Kazakhs, the Himalaya, and Northern Thailand. It was not seen among AN_Tw. Our screening method defined it with np 16260 and np 16248, however, the complete genome sequencing lacked np 15944 usually used to determine Z4 17. Accordingly, we classified it as a novel lineage (haplogroup Z4_16248) that is exclusively seen among NAN_Tw. Its TMRCA at ~1.3 kya (Table 2) suggests a late Neolithic migration of NAN speakers from the mainland to Taiwan.
Haplogroup D. 
D4 is most frequently seen in northern East Asia. In this study D4 also prevails among NAN_Tw (9.74%). We found novel lineages within the D4a3b 3 clade (Supplementary Figure S1 and Figure S5) tentatively named D4a3b_16274 (also characterized with nps 7805 and 9738), and D4a3b2_16278 (also characterized with nps 3759 and 11140). Further, D4a3b2 (at ~1.6 kya) defined with nps 12892 and 16278, revealed a novel lineage characterized by nps 3759 and 11140.
In the D4b1 clade, D4b1b2_16380 was not charted in Phylotree 17, however its sister lineages were previously described 18,19 among Northeastern China and Japan (Supplementary Figure S1 and Figure S5).
The D4b2 clade is primarily found at low frequency in Eastern China 20,21 and is scarcely seen in Taiwan. However, two exclusive novel NAN_Tw lineages were determined: D4b2b_10310, and D4b2b2b_16274 (Supplementary Figure S1).
Last, the D5 clade (Supplementary Figure S1 and Figure S5) is mostly found throughout East China, Korea and Japan. With a frequency of 7% in Taiwan, the polymorphism of D5a2 and D5b1 are well represented. One novel lineage in each of these clades was found to be specific to NAN_Tw (D5a2a1b1_16293 and D5b1b2_16249). 
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