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Fig. S1 Genetic architecture of Tibetans based on the 1,001 WGS data. A. Genome-wide PCA 
plot of the 1,001 Tibetans and global populations. B. Estimation of variant sites versus reference 
genome in Tibetans and representative global populations. C. Comparison of heterozygosity ratios 
among Tibetans and other populations. D. Genetic divergence (estimated by pairwise FST) between 
the Tibetan populations and world-wide populations. Tibetan: the 1,001 Tibetans in this study; 
Tibetan*: the 33 Tibetans from the previous study (Deng et al. 2019). 

  



 

Fig. S2 Tibetan SV analysis based on the 1,001 WGS data. A. Distribution of SV quality (QUAL) 
by SVTyper. QC of SVTyper was conducted by QUAL > 10 (dashed line). B. SV counts from 
various filters by Paragraph and SVTyper. The SV numbers passing QC by Paragraph and SVType 
are denoted as PASS_p and PASS_s, respectively. C. The SV frequency spectrum of all identified 
SVs. D. Functional annotations of the 9,508 SVs.  

  



 

 

Fig. S3 Evaluation of HWE and imputation efficiency using 1KTGP. A. Correlation between 
depth and MQ (mapping quality) of the whole-genome SNVs underlying different HWE deviations 
in the 1,001 Tibetans. The pattern reveals that those SNVs with extra-deviation of HWE have good 
quality with high MQ and depth. B. The correlation of DAF of the EPAS1 SNVs from the 1,001 
Tibetan WGS data and from the 3,008 Tibetan array data imputed by 1KGP3. C. The correlation of 
DAF of the EPAS1 SNVs from the 1,001 Tibetan WGS data and from the 3,008 Tibetan array data 
imputed by IKTGP. 



 

Fig. S4 Genomic signatures of positive selection in Tibetans. The distribution of the top 10 
TSNGs in Tibetans were marked in red (newly-identified genes) and blue (reported genes) dots. 

 

 

 



 

Fig. S5 Distributions of frequency difference of the 9,508 SVs between Tibetans and other 
populations (lowlanders). The newly identified Tibetans-enriched SVs (TESVs) in this study and 
the previously reported TESVs were marked in red and blue, respectively. 

  



 

Fig. S6 The results of archaic introgression in Tibetans. A. The ratios of Denisovan and Neanderthal 

introgression ratios in Tibetans by ArchaicSeeker 2.0; B. The ratios of Denisovan and Neanderthal 

introgression ratios in Tibetans by SPrime. C. The Venn diagram showing the identified 

introgression regions in the Tibetan genomes, detected by two commonly use tools, and their 

overlaps with the192 TSNGs. Only 5 positively selected genes show archaic introgression; D. The 

genome-wide match rates with the archaic hominins. The plot shows the putatively archaic 

introgression in EPAS1 and the density distribution of the match rate to Denisovans or Neanderthals, 

inferred by the SPrime program using Africans (YRI) as the outgroup (left panel). The 5 

introgression regions overlapped with the positively selected genes (right panel), and the labels of 

the segments (with “-U/C/D”) correspond to upstream, core and downstream of the gene regions. 

 

 

 

 

 

 

 

 

  



 
Fig. S7 Regional plots of the CMS scores and recombination rates of six TSNGs in the top 10 
list with previously reported selective signals. (A-F): EPAS1, EGLN1, HLA-DQB1, BICDL1, 
SLC52A3 and L3MBTL2. The SNV ID and the p values of the most significant peak SNVs are 
labeled. The LD (measured by r2) between the peak SNV and the other SNVs were estimated using 
the 1KGTP haplotypes, and coded in colors. 

 



 

Fig. S8 The eQTL map of the top TSNSs rs1627608 in SANBR based on the GTEx database. 

 

 

  



 

Fig S9. The PloyGraph diagrams of the trait-associated variants that show patterns of polygenic 

selection on the HGB level in Tibetans. A. The diagram for all the trait-associated variants (2,031 

SNVs, including EPAS1); B. The diagram of the trait-associated variants by excluding the EPAS1 

variants (2,024 SNVs). 

 

  



 

 

Fig. S10 Natural selection test of MTHFR (A) and PPARA (B). No significant positive selection 
signals in these two genomic regions are detected. 

  



 

Fig. S11 Natural selection test of the two previously reported TSNGs: VDR (A) and DNMBP (B). 
The significant thresholds for each statistic are marked in red dashed lines.  

 


