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Asians and other races express similar levels of and share the same genetic

polymorphisms of the SARS-CoV-2 cell-entry receptor

Y. Chen, K. Shan, and W. Qian

Supplementary Information includes Supplementary Figures S1-3 and Supplementary
Tables S1-3.
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Figure S1. The expression of ACE2 in primary lung tumors can reflect that in
normal lung tissues.

(A) Comparison of ACE2 expression levels between primary tumor and solid normal
tissue among TCGA LUAD samples. Outliers are not shown. P-values are calculated
with two-tailed Mann-Whitney U tests.

(B) The similarity in the expression level of all protein-coding genes between primary
tumor and solid normal tissue among TCGA LUAD samples. Each dot represents a
gene, the median expression level of which among all tumor or normal samples is
shown.

(C) Relationship between survival probability and ACE2 expression level among
TCGA LUAD samples. The plot is generated with UCSC Xena. The x-axis represents
the last time in days that any individual in the plot is known to be alive.

(D) Comparison of ACE2 expression among pathologic stages among TCGA LUAD
samples. P-values are calculated with analyses of variance. Only those samples with
reported pathologic stages are shown.

(E) The similarity of ACE2 expression between primary tumors and solid normal
tissues across cancer types in TCGA. Each dot represents one cancer type. The plot



shows the 19 cancer types of which the sample sizes of both primary tumors and solid

normal tissues are greater than three. LUAD is labeled with colors; its moderate
expression level is consistent with the expression atlas of ACE2 in GTEX.

1,
2 %,
Sz, \vwv@ omo,\m \,Wo \\oeo\,
g +s,1%, oft & 6%, 18, «,
Yo, L7 8, ko (7 'S, o, e 14,
Uy e, ey B e el ” 5%, 2% %, s, D,
09,58 6% & Sy 15, S04, 6505 %q S, S, %, 5%,
%, %0, N 45, Sy Y76, /850) iy, V05 5, 00555, & %o, o o),
L7 (737 on@%komwo&b&\oo 9,004 4,1 2%, U X A, 50-, O, % %, s,
Sy, D4 & sy, %6, 0 805 e /8 St 2P SecSr, T, 70 e, 0, % &S0y, "%y, L
c@h&@ 20 «@%&w+%bww\@wo om\mwm%o%@aw@w\mws&@o\%\@ &, "I, 62050, P O %y U, Ul - 5ot e o@&@w&&.ﬂs\
95 % \ov\oo\ ORI %\«ooxwo 75 €07 % \F&v@ oN \oov RO A ZINN 79 66, < ¢, 0 Ry g Wy, 46 R01 sy,
ol T -9 N AR, o oo I s IOIC 2 a0 . WL Y, A1 86,0, <Y, S6a. 288 oV Ol VT H 5290 o,
S 105 e Y Y, Vs, Yt Y, Y, Y Y Y s s, s G 05, \m.\uws U5 4 G T, L5 00:48,, 4 08 0% 6, e 40y, s 0, ol Sedor Yoy 2O 2461, 0t e, Sy
M85 1779% 5 445 5 % o o 5 5l S o e L Uy Yoy M ) R e ey 0 8 %y g Ry 555 1 0 ey K 0 Pk 955 0y 9 Y o sy

‘00

e “::

T
e
=

o e—
T T
o [t}
o -

slen
sjewad gy

FSC
X319 ul sanssi) Buowe uoissaidxa Z3oy

(1+Nd1)" 6ol

Figure S2. The ACE2 expression among tissues and between sexes. The figure is

generated with GTEX. Outliers are not shown.
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Figure S3. Distribution of the expression level among genes within a sample,
before (A) and after (B) median normalization. We estimated the median
expression level (in the unit of log2(FPKM-UQ+1)) of all genes in all LUAD samples
from Chen et al. (2020a) and that from TCGA. The normalization is performed by
adding the difference between these two medians to the expression level of each gene
in each sample of Chen et al. Density curves represent individual LUAD samples
from either TCGA (blue) or Chen et al. (orange).



SUPPLEMENTARY TABLES

Table S1. The median expression level of ACE2 (log2(FPKM-UQ + 1)) among cancer types.

Primary tumor Solid normal tissue
The median The median
Cancer type . # of . # of
expression samples expression samples
level of ACE2 level of ACE2

Bladder Cancer (BLCA) 13.0 411 13.3 19
Breast Cancer (BRCA) 10.2 1097 13.1 113
Colon Cancer (COAD) 17.7 469 17.9 41
Endometrioid Cancer (UCEC) 131 547 12.2 35
Esophageal Cancer (ESCA) 14.3 161 13.3 11
Glioblastoma (GBM) 10.3 155 9.1 5
Head and Neck Cancer (HNSC) 14.6 500 15.1 44
Kidney Chromophobe (KICH) 11.0 65 16.0 24
Kidney Clear Cell Carcinoma
(KIRO) 18.6 534 18.2 72
Kidney Papillary Cell
Carcinoma (KIRP) 19.5 288 18.6 32
Liver Cancer (LIHC) 12.8 371 15.3 50
Lung Adenocarcinoma (LUAD) 145 524 14.1 59
Lunq Squamous Cell 14.2 501 14.2 49
Carcinoma (LUSC)
Pancreatic Cancer (PAAD) 15.7 177 14.2 4
Prostate Cancer (PRAD) 11.3 498 12.6 52
Rectal Cancer (READ) 18.1 166 17.0 10
Stomach Cancer (STAD) 14.9 375 15.7 32
Testicular Cancer (TGCT) 12.6 150 124 6
Thyroid Cancer (THCA) 13.6 502 14.0 58

Table S2. A linear model that predicts ACE2 expression among LUAD samples from the
race, age, and sex. Both samples from TCGA and from Chen et al. (2020a) are included.
Formula: logxy(FPKM-UQ + 1) ~ race + age + sex

Estimate Standard error tstatistic P value Sum of squares

African vs. Asian 0.02 0.27 0.06 0.95 3.04
European vs. Asian -0.12 0.14 —-0.85 0.39

Age 0.026 0.007 3.8 1x<10* 48.39
Male vs. Female —0.26 0.13 -2.0 0.05 13.54

Residuals 2699.02




Table S3. Variations of ACE2 on human genome assembly GRCh37.

. Allele Allele frequency Region
ID Position -

Reference  Alternate All  East Asians or type
rs184503057  X:15619071 C T 0.0003 0.0000  5prime UTR
rs370596467  X:15619068 T C 0.0005 0.0013  5prime UTR
rs73635825 X:15618980 A G 0.0008 0.0000 missense
rs761614932  X:15618960 G A 0.0003 0.0013 Synonymous
rs4646116 X:15618958 T C 0.0021 0.0000 missense
rs768558803  X:15618927 G A 0.0005 0.0000 Synonymous
rs199804629  X:15618918 C T 0.0003 0.0000 Synonymous
rs780370002  X:15618838 T C 0.0003 0.0000 intron
rs769814070  X:15618830 T C 0.0003 0.0000 intron
rs745976731  X:15618790 G A 0.0003 0.0000 intron
rs187959864  X:15618769 G T 0.0003 0.0000 intron
rs757774161  X:15618737 C T 0.0005 0.0000 intron
rs752177050  X:15618671 G A 0.0003 0.0000 intron
rs184064003  X:15618628 G A 0.0003 0.0000 intron
rs758847937  X:15618576 T C 0.0003 0.0000 intron
rs753384690  X:15618573 G A 0.0003 0.0000 intron
rs191536933  X:15618509 G T 0.0003 0.0013 intron
rs760198844  X:15618490 A C 0.0003 0.0013 intron
rs376237761  X:15618476 T G 0.0003 0.0013 intron
rs767198373  X:15618432 C G 0.0003 0.0013 intron
rs761648066  X:15618430 T A 0.0003 0.0013 intron
rs4646117 X:15618429 G C 0.0024 0.0000 intron
rs4646118 X:15618408 C T 0.0275 0.0000 intron
rs762827221  X:15618342 C T 0.0008 0.0039 intron
rs188512350  X:15618337 G A 0.0032 0.0000 intron
rs770007642  X:15618286 T C 0.0003 0.0000 intron
rs745889792  X:15618282 T C 0.0005 0.0026 intron
rs4646119 X:15618278 A G 0.0278 0.0000 intron
rs771084054  X:15618238 G C 0.0003 0.0013 intron
rs114165600 X:15618117 T A 0.0074 0.0000 intron
rs183661335  X:15618094 A G 0.0024 0.0000 intron
rs1978124 X:15618063 T C 0.7947 0.9935 intron
rs2106809 X:15618061 A G 0.3163 0.5223 intron
rs779800164  X:15618014 GA G 0.0003 0.0000 intron
rs146087218  X:15617968 G T 0.0005 0.0000 intron
rs183655025  X:15617931 G C 0.0003 0.0000 intron
rs36176596  X:15617896 T C 0.0008 0.0000 intron
rs756838418  X:15617815 C A 0.0013 0.0000 intron
rs751400951  X:15617811 G A 0.0003 0.0000 intron
rs764121831  X:15617779 A G 0.0003 0.0013 intron
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