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Supplementary Figure 1

Neural network architecture of the cTP-net.
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Supplementary Figure 2

Benchmark procedure.

(a) Holdout method validation scheme. (b) Out-of-cell-type benchmark scheme.
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Supplementary Figure 3

Benchmark evaluation of cTP-net on CITE-PBMC data set.

(a) Benchmark correlation of true protein level vs. (1) Raw RNA count, (2) SAVER-X denoised RNA level, and (3) cTP-net predicted
protein abundance in holdout method. (b) Benchmark correlation of truth protein level vs. (1) transfer learning from CITE-CBMC, (2)
transfer learning from CITE-PBMCCBMC, and (3) transfer learning from REAP-PBMC. (c) Benchmark correlation of true protein level vs.
CTP-net prediction in holdout method for each cell type.
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Supplementary Figure 4

Benchmark evaluation of cTP-net on CITE-CBMC data set.




(a) Benchmark evaluation heatmap of cTP-net and comparison with Seurat v3. The table on the left captures the detailed training
scheme and model name of each test. (b) Benchmark correlation of true protein level vs. (1) Raw RNA count, (2) SAVER-X denoised
RNA level, and (3) cTP-net predicted protein abundance in holdout method. (c) Benchmark correlation of truth protein level vs. (1)
transfer learning from CITE-PBMC, and (2) transfer learning from CITE-PBMCCBMC. (d) Benchmark correlation of true protein level
vs. cTP-net prediction in holdout method for each cell type.
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Supplementary Figure 5

Benchmark evaluation of Seurat v3 on CITE-PBMC data set.

(a) Benchmark correlation of true protein level vs. (1) cTP-net predicted protein abundance in holdout method, (2) Seurat v3 predicted
protein abundance in holdout method, (3) out-of-cell-type cTP-net predicted protein abundance, and (4) out-of-cell-type Seurat v3
predicted protein abundance. (b) Benchmark correlation of truth protein level vs. (1) transfer learning from CITE-PBMC, and (2) transfer|
learning from CITE-PBMCCBMC. (c) Benchmark correlation of true protein level vs. cTP-net prediction in holdout method for each cell

type.
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Supplementary Figure 6

Interpolation procedure.
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Supplementary Figure 7

Human Cell Atlas t-SNE plot based on normalized expression.

(a) t-SNE plot on Human Cell Atlas CBMCs based on normalized expression. Color indicates sample IDs. (b) t-SNE plot on Human Cell
/Atlas BMMCs based on normalized expression. Color indicates sample IDs. Strong batch effects observed in both data sets.
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Supplementary Figure 8

cTP-net prediction on Human Cell Atlas CBMCs by individual.

For each individual, we show (1) t-SNE visualization of HCA CBMCs based on expression. B: B cells; CD4 T: CD4 T cells; CD8 T: CD8
T cells; Mono: Monocyte; NK: Nature killer cells; Pre.: Precursors. (2) cTP-net imputed protein abundance and RNA of its cognate gene|
across 12 different surface proteins.




s

2.01_
ubiH -

VNY

[

£

Mo
ybiH -

12U-41>

e

<a>

v€dd

oLLds

9Ldd>

9sdd

61Ldd

#dd>

VNY

Mo
ybiH - ;

ETTE

Mo s,
ybIH “ :

¥
%

.
ol

e &

#€dD

#1dd

2LLas

91dd>

95dD

6LdD

8dD

¥ad

€dd

VNY

Mo
ubiH - ,

Mo
ybiH -

IEVTEI

-

S

¥edd

2L1ad

95aD

£5aD

¥ad

MO
ybiy -

VNY

&
o

Mo
ybIH “

EITTES

4

il

L

#€AD

71dd

2LLdd

9La>

95ad>D

£50D

6Ldd>

v4Srad

8dd

ras;

184D LINSI

~
e

#® _N
h -
- g




mon
ybiH - i

VNY |
_
Mo i
&
ybiy - te W i
r proe Syt
12U-d h,u & o 4 ki
[ ¢a> j23¢p] ¥1dd 2LLas 91dd> 9sdd> 450D 61Ldd> 8dD ¥a> €dd
moj
Y6IH - L5 &
VNY
|
Mo o u%w. ﬁw P &We
yBIH - & i % .ﬁm % b ) @
19U-41> s . gl
[
| Zan j434P) 1 d1EP)] 2L1dd> 9La> 9sa> 450D 6Ldd 8d> as €do
Mo i
YbiH “ %
VNY
|
M ™ %
UBIH - e | % B
18U-d12
i 2,
i ¥edd ¥1d> 2LLa> 91d> 9sadd> £50D 61ddD 8a>
Mo
e - #
YBiH -
VNY| "
_
B
7 =] £ il
_ b .
_ Zas ¥€Add> ¥1d> 91ad> 9sdd> 4502 6La> 8dD 4 €P) €a>




Supplementary Figure 9

cTP-net prediction on Human Cell Atlas BMMCs by individual.

For each individual, we show (1) t-SNE visualization of HCA BMMCs based on expression. B: B cells; CD4 T: CD4 T cells; CD8 T: CD8
T cells; Mono: Monocyte; NK: Nature killer cells; Pre.: Precursors. (2) cTP-net imputed protein abundance and RNA of its cognate gene|
across 12 different surface proteins.
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