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Figure S1. Ratio distributions of gene expression generated using TPM in human autosomal
aneuploidies. The ratio distributions of cis and trans genes in trisomy 13 (A and B), trisomy 18 (C
and D), and trisomy 21 (E and F) are shown, respectively. The X-axis indicates the ratio of gene
expression, and the Y-axis indicates the frequency of the ratios that fall into each bin of 0.1. The
red vertical line represents the ratio of 1.00, and the blue vertical dashed and solid lines indicate

0.67 and 1.5, respectively.
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Figure S2. Ratio distributions of gene expression generated using TMM in human autosomal
aneuploidies. The ratio distributions of cis and trans genes in trisomy 13 (A and B), trisomy 18 (C
and D), and trisomy 21 (E and F) are shown, respectively. The X-axis indicates the ratio of gene
expression, and the Y-axis indicates the frequency of the ratios that fall into each bin of 0.1. The
red vertical line represents the ratio of 1.00, and the blue vertical dashed and solid lines indicate

0.67 and 1.5, respectively.
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Figure S3. Ratio distributions of gene expression on each chromosome in trisomy 13 individuals.
CPM values were used for analysis. The X-axis indicates the ratio of gene expression, and the Y-axis
indicates the frequency of the ratios that fall into each bin of 0.1. The red vertical line represents

the ratio of 1.00, and the blue vertical dashed and solid lines indicate 0.67 and 1.5, respectively.
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Figure S4. Ratio distributions of gene expression on each chromosome in trisomy 18 individuals.
CPM values were used for analysis. The X-axis indicates the ratio of gene expression, and the Y-axis
indicates the frequency of the ratios that fall into each bin of 0.1. The red vertical line represents

the ratio of 1.00, and the blue vertical dashed and solid lines indicate 0.67 and 1.5, respectively.
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Figure S5. Ratio distributions of gene expression on each chromosome in trisomy 21 individuals.
CPM values were used for analysis. The X-axis indicates the ratio of gene expression, and the Y-axis
indicates the frequency of the ratios that fall into each bin of 0.1. The red vertical line represents

the ratio of 1.00, and the blue vertical dashed and solid lines indicate 0.67 and 1.5, respectively.



Genes on chr13
trisomy13/diploid

— low

<
B

Percentage %
N o
o o

o
o

oNqmmoN«mmoN«mmoN«mmDN«&och«mma
SR t=p=t= NGBS G0 TS FFF 166161666

Ratio

Genes on other chromosomes (without 13)
trisomy13/diploid
— low

Genes on chr13
trisomy13/diploid
— medium

S
B

Percentage %
N o
o o

h
'
'
0.0 L

SNIgRoNTeRgyTeRcNTeRoNToRoNTORs
ST =p= NNNNG BB GH TS T F F 06161666

Ratio

Genes on other chromosomes (without 13)
trisomy13/diploid
— medium

Genes on chr13
trisomy13/diploid
high

Percentage %
o~
S @

~
Y

'
'
'
'
'
'
'
v
'
'
L

0.0
ONTERONTORONTORONTORONTRRONTORS
SRR p=p= NNNNNGSEBHGT TS F 616616606

Ratio

Genes on other chromosomes (without 13)
trisomy13/diploid
high

1
!
R EN X9 '
o o o !
g g g ’
£° €6 €6 /
g | 1] | 1] !
<3 . <3 . <3 !
83 ' &3 i &3 |

! ! !

\ 0 : 0 :
SuzeReNzercATencNTenoNTeRoNTong SuzgReNzercATencNTenonTeRoNTong SuzemeNzerciTencNTenodenoNTons
SSSSerre e NGO EETTTIFBIB666S0 SSSSSreee e NNNNBBEEETTTTFB66666 RSP T= = ki NNNNGBBEET T T T 6606666

Ratio Ratio Ratio
Genes on chr18 Genes on chr18 Genes on chr18
trisomy18/diploid trisomy18/diploid trisomy18/diploid
— low — medium high
100 ! 100 ! 100 !
1 1 1
Bl ' R ' R '
75 . @ 75 | ® 75 |
2 ! 2 ! 2 !
g 5} 5]
£ g . £ .
£ 50 £ 50 £ 50 !
4 4 4 |
& & Q25 v
!
\
PO ONONTQRONTOROUT QRS BONTONONTORONT ORI NT GRS 00 S B oNT RO T CRONTERONTORONT QRS
ERINNIS IR R SRR e D) CRNNNNBBEEET YT T T 666660 SoScomreee NGB TTTIFBI66666
Ratio Ratio Ratio

Genes on other chromosomes (without 18)

Genes on other chromosomes (without 18)

Genes on other chromosomes (without 18)

trisomy18/diploid trisomy18/diploid trisomy18/diploid
— low — medium high

100 ’ 100 ’ 100 .

! ! 1

X 75 ! ® 75 ' R 75 :
@ o o )
g ! g ! g /
£ 50 ! £ 50 ! £ 50 1
3 i g i g !
I ! £ ! £ !
3 25 ! $ 25 | & 25 '
! ! !

00 L 00 L 0.0, L
cdigRodveaguTencdvesonTeaoitons SdzégodveasuTencavesodeacTons NI oNTERSUTOROATORSNTEROATODO
PR 0= == ek i ANNNNGGBEET ¥ TS F 616616166 PRSP P= = gk e NNNNNGBBRGT ST ¥ 606666 SoSSar e NNNNNGBBE 6T ¢ F 0061666

Ratio Ratio Ratio

Genes on chr21

Genes on chr21

Genes on chr21

trisomy21/diploid trisomy21/diploid trisomy21/diploid
— low — medium high
100 ! 100 : 100 :
EN ' BN 1 EN 1
© 75 ! © 75 1 © 75 1
4 ! 4 ! g !
g 5} 5]
T 50 ! e 50 e 50 !
g : g | g )
Q25 4 Q25 | Q25 \
! ! i
| |
0UONwwmowwwwomquow«wmomwmmomwomo 00N noNseRcNTeRoNTORoNTQBONTOHS O S 9B NI ERoNT EEONTEDONTERONT GBS
SoScorrere NNNNNGBEEET T+ ¥ ¥ 666660 SoScorree NGO ET T I FBB6660 SoScoreeee DB E R RN v i
Ratio Ratio Ratio

Genes on other chromosomes (without 21)

Genes on other chromosomes (without 21)

Genes on other chromosomes (without 21)

trisomy21/diploid trisomy21/diploid trisomy21/diploid
— low — medium high
1 1 1
! 1 1
R 15 ' =15 ' =15 '
o ! @ 1 @ 1
4 ! 4 ! g !
£10 £10 £10
c ! € ! € !
g ‘ g ‘ g )
&3 &3 g8
! ! !
|
00Nwwwcwvwwowwowow«wwowqwmcmwomo DDNqowow«owom«wmowwomowqwmom«@mo Dowqwmcwwwmom?omom«@mom«mmowwowo
SoSoor e NNNNNGBEEET T+ ¥ ¢ 666600 SoScorreee NNNNNB BB+ ¥ ¥ 1666660 SoScomre e NNNNNB OO T T I FBO6660
Ratio Ratio Ratio

Figure S6. Ratio distribution analysis of genes with different expression levels in human autosomal
aneuploidies. The ratio distributions of low, medium, and high expressed cis and trans genes in
trisomy 13 (A and B), trisomy 18 (C and D), and trisomy 21 (E and F) are shown, respectively. The
X-axis indicates the ratio of gene expression, and the Y-axis indicates the frequency of the ratios
that fall into each bin of 0.1. The red vertical line represents the ratio of 1.00, and the blue vertical
dashed and solid lines indicate 0.67 and 1.5, respectively. For low, medium and high expression
genes, mean counts range from 5-20, 20-100, and >100, with each group containing approximately

one-third of the total transcripts.
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Figure S7. Enriched GO terms of different sets of genes in three kinds of autosomal aneuploidies.
(A) Functional enrichment analysis of cis genes showing a dosage effect (ratios between 1.4 and
1.6). (B) Functional enrichment analysis of all cis genes in each aneuploidy. (C) Functional
enrichment analysis of trans genes showing proportional dosage effect (ratios between 1.4 and
1.6). (D) Functional enrichment analysis of unchanged trans genes (ratios between 0.9 and 1.1).
The size of the bubble represents the gene ratio, and the color represents the p-value as shown in

the legend. GO functions in biological process are analyzed. The top five enriched terms are shown,
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Figure S8. Ratio distributions of IncRNA and mRNA generated using TPM in human autosomal
aneuploidies. The ratio distributions of cis and trans IncRNA (blue lines) and mRNA (red lines) in
trisomy 13 (A and B), trisomy 18 (C and D), and trisomy 21 (E and F) are shown, respectively. The
X-axis indicates the ratio of gene expression, and the Y-axis indicates the frequency of the ratios
that fall into each bin of 0.1. The red vertical line represents the ratio of 1.00, and the blue vertical

dashed and solid lines indicate 0.67 and 1.5, respectively.
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Figure S9. Ratio distributions of IncRNA and mRNA generated using TMM in human autosomal
aneuploidies. The ratio distributions of cis and trans IncRNA (blue lines) and mRNA (red lines) in
trisomy 13 (A and B), trisomy 18 (C and D), and trisomy 21 (E and F) are shown, respectively. The
X-axis indicates the ratio of gene expression, and the Y-axis indicates the frequency of the ratios

that fall into each bin of 0.1. The red vertical line represents the ratio of 1.00, and the blue vertical

dashed and solid lines indicate 0.67 and 1.5, respectively.
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Figure $10. Ratio distributions of IncRNA and mRNA on each chromosome in trisomy 13 individuals.

CPM values were used for ratio distribution analysis. The X-axis indicates the ratio of gene

expression, and the Y-axis indicates the frequency of the ratios that fall into each bin of 0.1. The

red vertical line represents the ratio of 1.00, and the blue vertical dashed and solid lines indicate

0.67 and 1.5, respectively.
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Figure S11. Ratio distributions of IncRNA and mRNA on each chromosome in trisomy 18 individuals.
CPM values were used for ratio distribution analysis. The X-axis indicates the ratio of gene
expression, and the Y-axis indicates the frequency of the ratios that fall into each bin of 0.1. The

red vertical line represents the ratio of 1.00, and the blue vertical dashed and solid lines indicate

0.67 and 1.5, respectively.
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Figure $12. Ratio distributions of IncRNA and mRNA on each chromosome in trisomy 21 individuals.
CPM values were used for ratio distribution analysis. The X-axis indicates the ratio of gene
expression, and the Y-axis indicates the frequency of the ratios that fall into each bin of 0.1. The
red vertical line represents the ratio of 1.00, and the blue vertical dashed and solid lines indicate

0.67 and 1.5, respectively.
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Figure S13. Volcano plots of differentially expressed mRNA (DE-mRNA) in human autosomal

aneuploidies. (A-C) Volcano plots of DE-mRNA in trisomy 13 compared with normal diploid. (D-F)

Volcano plots of DE-mRNA in trisomy 18 compared with normal diploid. (G-1) Volcano plots of DE-

mMRNA in trisomy 21 compared with normal diploid. Genes located on all chromosomes (A, D and

G), cis mRNA (B, E and H), and trans mRNA (C, F and 1) are shown respectively. DE-mRNAs are

defined as adjusted p-value < 0.05. Significantly up-regulated mRNAs are represented by red dots

and significantly down-regulated mRNAs are represented by blue dots. The legend in the upper

left corner shows the number of up-regulated and down-regulated transcripts in each plot.
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Figure S14. Ratio distribution analysis of cis mRNA and IncRNA with different expression levels in
aneuploidies. The ratio distributions of low, medium, and high expressed cis mRNA and IncRNA in
trisomy 13 (A and B), trisomy 18 (C and D), and trisomy 21 (E and F) are shown, respectively. The
X-axis indicates the ratio of gene expression, and the Y-axis indicates the frequency of the ratios
that fall into each bin of 0.1. The red vertical line represents the ratio of 1.00, and the blue vertical
dashed and solid lines indicate 0.67 and 1.5, respectively. For low, medium, and high expression

genes, mean counts ranges from 5-20, 20-100, and >100.
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Figure S15. Ratio distribution analysis of trans mRNA and IncRNA with different expression levels
in aneuploidies. The ratio distributions of low, medium, and high expressed trans mRNA and
IncRNA in trisomy 13 (A and B), trisomy 18 (C and D), and trisomy 21 (E and F) are shown,
respectively. The X-axis indicates the ratio of gene expression, and the Y-axis indicates the
frequency of the ratios that fall into each bin of 0.1. The red vertical line represents the ratio of
1.00, and the blue vertical dashed and solid lines indicate 0.67 and 1.5, respectively. For low,

medium, and high expression genes, mean counts ranges from 5-20, 20-100, and >100.
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Figure S16. There was no strong correlation between gene expression changes and basal
expression levels or gene locations. (A-B) Boxplots of basal expression levels of cis (A) and trans (B)
genes with different expression patterns in normal diploids. (C-E) Distributions of cis genes with
different expression patterns on varied chromosomes in trisomy 13 (C), 18 (D), and 21 (E). (F-H)
Distributions of trans genes with different expression patterns on varied chromosomes in trisomy
13 (F), 18 (G), and 21 (H).
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