Figure S1. User Interface

AtlasAl deployed as an integrated sidebar on the Human Protein Atlas website, streaming all reasoning steps in real time. (A) Deep Research panel displaying the complete
auditable trace for "Find kinases enriched in brain tissue but not secreted to blood" goal parsing field and class selection with available options shown, subclass selection, trail
navigation through the HPA schema, URL construction, semantic validation (PASS), and final results (8 kinases). (B) Investigator panel showing autonomous gene exploration for 'ls
ABCBI11 cancer prognostic” gene resolution, page selection, HTML download (308KB), chart and table extraction (5 charts, 7 tables), evidence observation, value identification
with source section, reasoning chain, validation (3/3 checks passed, HIGH confidence), and grounded answer with citations.
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Table S1. 177-Query Curated Benchmark Results

Ground truth established through expert manual navigation by three researchers with extensive HPA experience. Accuracy scored as correct if system outputs matched
ground truth URLs (searches) or returned accurate values with valid citations (investigations).

# CATEGORY QUERY RESULT STEPS TIME (S) ATTEMPTS

1 Simple Find all proteases Correct 9 1.8 1

2 Simple Show me voltage-gated ion channels Correct 1 12.3 1

3 Simple Find all kinases Correct 9 1.2 1

4 Compound Transcription factors enriched in testis Correct 18 13.8 1

5 Compound Membrane receptors highly expressed in brain Correct 21 14.7 2 (recovered)
6 Compound Liver-enriched secreted proteins Correct 23 15.1 2 (recovered)
7 Compound Kidney enriched NOT liver Correct 18 13.2 1

8 Exclusion Kinases not expressed in heart tissue Correct 26 17.3 2 (recovered)
9 Exclusion Receptors enriched in lung but absent from liver Correct 28 18.9 2 (recovered)
10 Exclusion Proteins not secreted to blood Correct 22 15.8 1

n Exclusion Cancer-associated transporters not in normal colon Correct 24 16.1 1

12 Investigation What tissues express EGFR? Correct n 7.2 1

13 Investigation How many protein interactions does EGFR have? Correct 16 9.4 1

14 Investigation Is MYC prognostic in any cancer type? Correct 19 1.8 1

15 Investigation What is the subcellular location of TP53? Correct 14 8.6 1

16 Education What IHC markers diagnose melanoma? Correct 8 5.4 1

17 Education Show normal liver histology Correct 6 4.2 1

Accuracy: 17/17 (100%) 4 queries required validation recovery



Table S2. Time Efficiency: Manual Expert vs. AtlasAl

Manual times measured with three expert users familiar with HPA structure (median of 5 trials each). "Manual Clicks" indicates discrete interface actions. "Agent Steps”indicates
logged reasoning operations.

QUERY CATEGORY MANUAL (S) ATLASAI (S) SPEEDUP CLICKS STEPS

Find all proteases Simple 34 1.8 2.9x 4 9

Voltage-gated ion channels Simple 41 12.3 3.3x 5 n

TFs enriched in testis Compound ns 13.8 8.6x 9 18

Membrane receptors in brain Compound 134 14.7 9.1x n 21

Liver-enriched secreted proteins Compound 142 15.1 9.4x 12 23

Kinases not in heart Exclusion 167 17.3 9.7x 14 26

Receptors in lung not liver Exclusion 189 18.9 10.0x 18 28

What tissues express EGFR? Investigation 38 7.2 5.3x 3 n

EGFR protein interactions Investigation 52 9.4 5.5x 4 16

Is MYC prognostic? Investigation 68 n.s 5.8x 6 19
Summary by Category

CATEGORY MEAN MANUAL (S) MEAN ATLASAI (S) MEAN SPEEDUP

Simple 37.5 121 3.1x

Compound 131.3 14.5 9.0x

Exclusion 178.0 18.1 9.8x

Investigation 527 9.5 5.5x

Speedup increases with query complexity due to compounding navigation overhead in manual approach.



Benchmark Protocol for Frontier Language Model Comparison

Prompting setup. All 30 queries were presented to each model in separate independent sessions. The prompt identified the Human Protein Atlas (proteinatlas.org) as the
authoritative data source and instructed each model to provide the complete list of matching genes, the count, and a confidence level for each query. No HPA schema
information, URL syntax, or worked examples were provided. All models had web browsing enabled at the time of evaluation. Baseline models were evaluated without
access to the HPA schema, reflecting standard usage without task-specific system integration.

Model configurations. Six configurations were tested: Claude Opus 4.6 with extended thinking (Anthropic, $5.00/$25.00 per 1M input/output tokens), Gemini 3.1 Pro with
thinking (Google, $2.00/$12.00), GPT-5.4 at high reasoning effort ($2.50/$15.00), GPT-5.4 at medium reasoning effort ($2.50/$15.00), GPT-5.4 with no reasoning
($2.50/$15.00), and GPT-4.1 with no reasoning (OpenAl, $2.00/$8.00). AtlasAl uses GPT-4.1 mini ($0.40/$1.60) as its backbone model. All pricing as of March 2026.

Retries and reformulation. No retries were permitted. Each model received one attempt per query. Models were free to use web browsing, search, and any other tools
available in their standard configuration. No time limit was imposed; models were allowed to run until they produced a final answer or explicitly declined.

Definition of "Refused.” A model was scored as "Refused" when it explicitly stated that it could not reliably complete the task. In practice, Claude Opus 4.6 and GPT-5.4
attempted to access HPA through web browsing, tried multiple strategies (direct page fetching, APl endpoints, bulk data downloads), and after failing to navigate the
search system, returned a statement declining to provide answers rather than risk fabrication. This behavior was consistent across all three GPT-5.4 reasoning levels.

Correctness threshold. A model's reported gene count was scored as correct if it fell within 10% of the ground truth count (verified against live HPA search results). For
queries returning zero results, any non-zero answer was scored as incorrect.

Atlas Cost Index (ACI). ACl was computed as the estimated API cost per query for each model divided by the AtlasAl cost per query. Token consumption was estimated
at 80,000 to 120,000 tokens per model based on observed prompt lengths, browsing overhead, and reasoning token generation. AtlasAl cost was computed from its
average token consumption (~7,500 tokens) at GPT-4.1 mini rates.

Table S3. Full 30-Query LLM Comparison

Extended version of Figure 2A. All models given web browsing access. Correctness threshold: +10% of actual count. ACI = Atlas Cost Index (API cost relative to AtlasAl baseline).

TRUTH ATLASAI CLAUDE 4.6 GEMINI 3.1 PRO GPT-5.4 HIGH GPT-5.4 MED GPT-5.4 GPT-4.1

1 Prognostic markers in melanoma 254 254 v Refused >1500 X Refused Refused Refused Refused
2 Proteins specific to placenta, secreted to blood 10 10v Refused ~25 X Refused Refused Refused Refused
3 Metabolic proteins enriched only in liver 107 107 v Refused ~175 X Refused Refused Refused Refused
4 Fibroblast enriched predicted secreted proteins 5 5v Refused ~60 X Refused Refused Refused Refused
5 Predicted secreted proteins in pituitary 12 12v Refused ~20 X Refused Refused Refused Refused
6 Kinases in thyroid, not secreted to blood 0 ov Refused ov Refused Refused Refused Refused
7 Nuclear proteins in testis, not in liver 188 188 v Refused ~400 X Refused Refused Refused Refused
8 Hepatocyte kinases, secreted to blood [o] ov Refused ov Refused Refused Refused Refused
9 Cardiomyocyte enzymes, not secreted 3 3v Refused ~30 X Refused Refused Refused Refused
10 Enzymes in hypothalamus, not secreted 1 1v Refused <5 X Refused Refused Refused Refused
1 Peroxisome proteins in liver, not kidney (o] ov Refused 1-3 X Refused Refused Refused Refused
12 Mitochondrial kinases in heart o] ov Refused 1X Refused Refused Refused Refused
13 Proteases in pancreas, secreted digestive 14 14 v Refused ~15 v Refused Refused Refused Refused
14 Cell junction proteins in colon, not liver 1 1v Refused ~10 X Refused Refused Refused Refused
15 Lysosome proteins in spleen, not brain o] ov Refused ~5 X Refused Refused Refused Refused
16 FDA kinases in brain, not liver 2 2v Refused 1-2v Refused Refused Refused Refused
17 CD markers in T-cells, not B/NK-cells 25 25 v Refused 6 X Refused Refused Refused Refused
18 Enzymes in stomach, absent liver/pancreas 1 1v Refused ~8 X Refused Refused Refused Refused
19 Cancer metabolic proteins in liver, not kidney 7 7v Refused ~2 X Refused Refused Refused Refused
20 Metabolic enzymes in cerebellum, not cortex 6 6 v Refused 0 X Refused Refused Refused Refused
21 Kinases in thalamus, not hypothalamus/cortex (o] ov Refused ov Refused Refused Refused Refused
22 FDA membrane proteins in brain, not secreted 40 40 v Refused ~45 v Refused Refused Refused Refused
23 Cancer transporters in brain, not liver 3 3v Refused <5 X Refused Refused Refused Refused
24 Peptidases in stomach, not liver/brain, not secreted 2 2v Refused 4 x Refused Refused Refused Refused
25 Kinases in retina, not cortex/liver, not secreted 4 4v Refused 2X Refused Refused Refused Refused
26 Cancer transporters in liver, not kidney/brain, not secreted [0} ov Refused 1-2 X Refused Refused Refused Refused
27 TFs in testis, not brain/liver/ovary/prostate 24 24 v Refused 1-3 X Refused Refused Refused Refused
28 Kinases in brain, not liver/heart/kidney, not secreted 4 4v Refused ~5 X Refused Refused Refused Refused
29 Enzymes in hepatocytes, not brain/kidney, not secreted 14 14 v Refused ~10 X Refused Refused Refused Refused
30  FDA targets in brain, not liver/kidney/heart, not secreted 31 31v Refused ~17 X Refused Refused Refused Refused

"Refused" = model attempted to access HPA through web browsing but could not navigate the search system and explicitly declined to provide answers. Gemini 31 Pro hallucinated gene counts for 4
queries where HPA returns O results. API pricing as of March 2026.

Accuracy Summary

MODEL REASONING ACCUR, ACI $/QUERY
AtlasAl (GPT-4.1mini) 5-stage pipeline 100% (30/30) 1.0x $0.005
Claude Opus 4.6 Extended 0% (0/30) 240x $1.20
Gemini 31Pro Thinking 20% (6/30) 86x $0.43
GPT-54 High 0% (0/30) 124x $0.62
GPT-54 Medium 0% (0/30) 78x $0.39

GPT-54 None 0% (0/30) 56x $0.28



GPT-41 None 0% (0/30) 60x $0.30



Table S4. Extended 236-Query Deep Research Benchmark (full results)

All queries verified against live HPA search results. Individual execution logs for all 236 queries available in supplementary data archive.

Summary

T CONSTRAINTS COUNT AVG TIME (S) FIRST ATTEMPT
1-axis 1 9 125 100%

2-axis 2 28 1.4 96%

3-axis 3 130 13.2 95%

4-axis 4 32 16.7 94%

5+ axis 5-6 37 16.0 95%

Total 236 13.9 95.8%

77% of queries include at least one exclusion constraint. All 236 correct URLs verified against live HPA.

Per-Query Results

QUERY

1 5 Peptidases enriched in stomach not 2 14.7 1 protein_class:Enzymes;Peptidases +AND-+tissue_ category _ra:Stomach;Tissue+enriched+AND +tissue_category_rnaLiver,Not+detect

o X ed+AND+tissue_category_masBrainNot+detected+NOT+sa_location:Secreted+to+blood
detected in liver or brain and not secreted

to blood

2 5 Transcription factors enriched in cerebral 1 15.1 1 protein_class:Transcriptionsfactors+AND+brain_category _ra:Cerebral+cortex;Region+enriched+AND +brain _category_rnaCerebellu
cortex not in cerebellum not in liver and not miNot+detected+AND-+tissue_category_rnaiLiver;Not+detected+AND+tissue_category _rnaiKidney:Not+detected
in kidney

3 5 Predicted secreted proteins enriched in 6 14.8 1 protein_class:| i d+proteir ND+tissue_category_rna:Placenta;Tissue+enriched+AND+tissue_category _rna:Ovary;No

| t ti t in testi d t+detected+AND+tissue_ category_rna:Testis;Not+detected+AND+sa_ location:Secreted+to+blood
placenta not In ovary not In testis an

secreted to blood

4 5 Enzymes enriched in adrenal gland not in 2 14.2 1 protein_class:Enzymes+AND+tissue_category_rna:Adrenal+gland Tissue+enriched+AND-+tissue_category_rna:Kidney;Not+detected+
. - AND-+tissue_category_rna:Liver;Not+detected+NOT+sa_location:Secretedsto+extracellular+matrix
kidney not in liver and not secreted to

extracellular matrix

5 5 CD markers enriched in spleen not in brain 13 14.5 1 protein_class:CD+markers+AND-tissue_category_ ma:Lymphoid+tissue;Tissue+enriched+AND tissue_ category_ma:BrainNot+detect

not in testis and not in liver ed+AND+tissue_category_rna:TestisNot+detected+AND+tissue_ category _rnaiLiver,Not+detected

6 5 Kinases enriched in retina not in cerebral 4 15.8 1 protein_class:EnzymesKinases +AND+tissue_ category _ rmarRetina;Tissue+enriched+AND+brain_category_rna:Cerebral+cortex;Not+de

Lo tected+AND+tissue_ category_rnaiLiverNot+detected+NOT+sa_location:Secretedsto+blood
cortex not in liver and not secreted to blood

7 5 Transporters enriched in colon not in small 46 46.5 4 protein_class:Transporters+AND-+ce_enrichedColonCol ytesCol ine+cells Mitotic+cells+(Colon)+AND-+tissu
. . ) - e_category_rnalntestine;Not+detected+AND+tissue_category_rna:StomachNot+detected+AND+tissue_ category_ rnaiLiver;Not+dete
intestine not in stomach and not in liver oted

8 5 Nuclear receptors enriched in liver not in 0 14.4 1 protein_class:Nuclear+receptors+AND+tissue_category_rnaiLiver:Tissue+enriched+AND+tissue_ category _ makKidneyNot+detectech

. . . . AND+tissue_category_rna:Adrenal+glandNot+detected+AND+tissue_ category _rna:Brain;Not+detected
kidney not in adrenal gland and not in brain e G Lats

9 5 Metabolic proteins enriched in skeletal 1 12.9 1 protein_class:Metabolic+proteins +AND+tissue_category _rna:Skeletakmuscle; Tissue+enriched+AND+tissue_category _rnaHeart+mus
muscle not in heart muscle not in brain and cleiNot+detected+AND-+tissue_category _rna:BrainNot+detected+AND-+tissue_category_rnaiLiver;Not+detected
not in liver

10 5 Ribosomal proteins enriched in testis not in 1 14.3 1 protein_class:Ribosomal+proteins +AND+tissue_ category _ra:Testis;Tissue+enriched+AND+tissue_ category _rmaiOvaryNot+detected

. . . +AND-+tissue_category _rna:BrainNot+detected+AND+tissue_ category _rna:Bone+marrow,Not+detected
ovary not in brain and not in bone marrow

1 5 Predicted membrane proteins enriched in 4 16.4 1 protein_class:Predicted+membrane+proteins +AND-+tissue_ category__rna:Lung;Tissue+enriched+AND +tissue_ category_rna:Heart+mu
) ) R scle;Not+detected+AND+tissue_category_ rnaiBrainNot+detected+NOT+sa_location:Secreted+to+blood
lung not in heart not in brain and not

secreted to blood

12 5 FDA approved drug targets enriched in 10 13.9 1 protein_class:FDA +approvedsdrug+targets+AND+tissue_category_rnaiKidney;Tissue+enriched+NOT+tissue_category _rnaiLiverTissu
Kidney not in liver not in brain and not in e+enriched+NOTtissue_ category _rmaBrainTissue+enriched+NOT+tissue_category_raHeart+muscleTissue+enriched
heart

13 5 Cancer-related genes enriched in testis not 2 13.7 1 protein_class:Cancer-related+genes+AND+tissue_ category _ rna:Testis;Tissue+enriched+AND-+tissue_ category _rna:Ovary;Not+detect

X . ; ed+ANDissue_ category _rnaBrainNot+detected+AND+sa_locationSecretedsto+blood
in ovary not in brain and secreted to blood €

14 4 Voltage-gated ion channels enriched in brain 19 13.9 1 protein_class:V ch+ion+channels+AND+tissue_ category_rna:Brain;Tissue+enriched+AND+tissue_ category _rna:Heart+muscl
R . eNot+detected+AND+tissue_category _ ma:Skeletal+muscleNot+detected
not in heart not in skeletal muscle

15 5 Plasma proteins enriched in liver not in 37 14.8 1 protein_class:Plasma-+proteins+AND-+tissue_ category _maiLiver;Tissue+enriched+AND-+tissue _ category _raKidneyNot+detected+AN

kidney not in brain and secreted to blood D+tissue_ category_rnaBrainNot+detected+AND+sa_location:Secreted+to+blood

16 5 Proteases enriched in stomach not in 0o 13.7 1 protein_class:Enzymes;Peptidases+AND+tissue_category_rma:StomachTissue+enriched+AND+tissue_category_rnaPancreas;Not+de

L Lo tected+AND +tissue_category_rnaLiver,Not+detected+AND-+tissue_ category__rnaKidney;Not+detected
pancreas not in liver and not in kidney

17 5 Immunoglobulin genes enriched in bone o) 15.4 1 protein_classimmunoglobulin+genes+AND-+tissue_category_ rna:Bone+marrow;Tissue+enriched+AND+tissue_category_rnaiLiverNot+
- K . . detected+AND-+tissue_category_rnaBrainNot+detected+AND+tissue_ category _maTestis;Not+detected
marrow not in liver not in brain and not in
testis
18 5 RAS pathway proteins enriched in brain not 6 15.7 1 protein_class:RAS+pathway+relatedsproteins +AND+tissue_ category _rnaiBrainTissue+enriched+AND-+tissue_category_ratLiver;Not+

L L . detected+AND +tissue_ category_rnaKidney;Not+detected+AND+tissue_ category _rna:Heart+muscle;Not+detected
inliver not in kidney and not in heart

i H i i protein_class:Enzymes+ +tissue_category_rna:Thyroid+glandTissue+enriche +tissue_ category_rna:Parathyroid+glandiNot+
19 5 Enzymes enriched in thyroid gland not in 1 15.0 1 in_class:E AND:ti ThyroidsglandTi iched+AND i Parathyroic+glandN
i i 7 gl i Liver]
parathyroid gland not in adrenal gland and detected+AND+tissue_ category_rna:Adrenal+glandNot+detected+AND+tissue_category_rnaiLiver;Not+detected
not in liver
20 4 Transporters enriched in proximal tubule 0 15.0 1 protein_class:Transporters+AND+cell_type_category_rnal i ubular+cells; Cell+type- iched+AND+tissue_category_rnaiLiver;
e N 4+NOT+sa._locati i
cells not in liver and not secreted to blood
21 5 Kinases enriched in hippocampal formation 0 16.0 1 protein_class:Enzymes Kinases+AND-brain_category _rnaHi mationRegion+enriched+AND-+brain_category_rna:Cerebel

. - . lum;Not+detected+AND-+tissue_category _ra:Liver,Not+detected+AND+tissue_category _raKidneyNot+detected
not in cerebellum not in liver and not in

kidney
22 6 Transcription factors enriched in testis not 24 15.6 1 protein_class:Transcription+factors+AND-+tissue_category _rna:Testis;Tissue+enriched+AND+tissue_category_rnaBrain;Not+detected
. . P . . -AND+ti it :Liver;Not+detected+AND +tis it X ‘Not+detectec+AND+i te :Prostate;
in brain not in liver not in ovary and not in ; +tissue_ category _rna:Liver,Not+detected+ +tissue_category _rna:Ovary;Not+detecte +tissue_category _rna:Prostate;
ot+detected
prostate
23 5 Predicted intracellular proteins enriched in 42 14.7 1 protein_class:Predicted+intracellular+proteins +AND+tissue_ category _rnaiRetina;Tissue+enriched+AND+tissue_ category _rnaBrainNot

. . B - . +detected+AND+tissue_ category_rnaiLiver;Not+detected+AND-+tissue_ category _rna:Kidney;Not+detected
retina not in brain not in liver and not in

kidney
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QUERY

Cancer-related transporters enriched in
liver not in kidney not in brain and not
secreted to blood

Enzymes enriched in salivary gland not in
pancreas not in stomach and not in liver

Membrane proteins enriched in cerebellum
not in cerebral cortex not in liver and not in
heart

Metabolic proteins enriched in liver not in
kidney not in skeletal muscle and not in
heart muscle

Predicted secreted proteins enriched in
breast not in placenta not in ovary and not
secreted to blood

Nuclear receptors enriched in prostate not in
testis not in liver and not in brain

Kinases enriched in thyroid gland not
secreted to blood

Enzymes enriched in epididymis not
detected in ovary

Transporters enriched in colon absent from
small intestine

CD markers enriched in spleen not detected
in testis

Transcription factors enriched in adrenal
gland not in kidney

Nuclear receptors enriched in prostate not in
testis

Predicted membrane proteins enriched in
retina not in brain

Ribosomal proteins enriched in lymphoid
tissue not in testis

Metabolic proteins enriched in thyroid gland
not in liver

Plasma proteins enriched in placenta
secreted to blood

Proteases enriched in skin not in liver

FDA drug targets enriched in heart muscle
not in brain

Cancer-related kinases enriched in kidney
not in liver

Immunoglobulin genes enriched in spleen not
inliver

Voltage-gated ion channels enriched in heart
not in brain

RAS pathway proteins enriched in pancreas
not in liver

Predicted intracellular proteins enriched in
cerebellum not in liver

Enzymes enriched in gallbladder not
secreted to blood

Transporters enriched in salivary gland not
in stomach

Kinases enriched in bone marrow not in liver

CD markers enriched in thymus not in bone
marrow

Transcription factors enriched in retina not
inliver

Membrane proteins enriched in tongue not in
esophagus

Predicted secreted proteins enriched in
stomach secreted to digestive system

Kinases enriched in smooth muscle not in
heart

Transporters enriched in rectum not in colon

Nuclear receptors enriched in adrenal gland
not secreted to blood

Cancer-related genes enriched in prostate
not in testis

Metabolic enzymes enriched in kidney not
secreted to blood

Peptidases enriched in duodenum not in
stomach

Plasma proteins enriched in spleen not in
liver
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protein_class:Transporters+AND+protein_class:Cancer-related+genes +AND+tissue_category_rmaiLiver.Tissue+enriched+AND+tissue
_category_rnaKidney;Not+detected+AND+tissue_ category_rna:Brain] de d+NOT+sa_location: bl

protein_class:Enzymes+AND-+tissue_category _ ma:Salivary+glandTissue+enriched+AND+tissue_ category _ rna:Pancreas;Not+detecte
d+AND+tissue_ category_rna:StomachNot+detected+AND+tissue_category_rna:Liver,Not+detected

protein_class:Predicted+membrane+proteins +AND+brain_category__ma:Cerebellum;Region+enriched+NOT-+brain_category _ma:Cerebr
al+cortex:Region+enriched+NOT+tissue_category._rnaiLiverTissue+enrichedsNOT+tissue_category . ma:HeartsmuscleTissue+enriched

protein_class:Metabolic+proteins +AND-+tissue_ category _rnaiLiver;Tissue+enriched+AND-tissue_category _raxkidney:Not+detecteds
AND-tissue_ category_ma:Skeletalsmuscle;Not+detected+AND+tissue_ category_rmaHeart+muscleNot+detected

protein_class:Predicted+secreted+proteins+AND+tissue_ category_rna:Breast;Tissue+enriched+NOT+tissue_ category_rna:Placenta;Tis
sue+enriched+NOT+tissue_ category_rna:Ovary;Tissue+enriched Group+enriched+NOT+sa_ location:Secreted+to+blood

protein_class:Nuclear+receptors+AND+tissue_category_marProstate;Tissue+enrichedsNOT+tissue_category__a:Testis;Tissue+enric
hed+NOT+tissue_category_raLiver.Tissue+enrichedsNOTstissue_category_maBrainTissue+enriched

protein_class:Enzymes Kinases +AND+tissue_ category _ ma:Thyroid+gland:Tissue+enriched+NOT+sa_locationSecreted+to+blood

protein_class:Enzymes+AND-tissue_category_ ma:Epididymis;Tissue-enriched=AND+tissue_ category _ ma:Ovary;Not+detected

protein_class:Transporters+AND+ce_enrichedtColonCok ytes,Col i lis, Mitotic+cells+(Colon)+AND+tissu
e_category_rnalntestine:Not+detected

protein_class:CD+markers+ANDtissue_category_ ma:Lymphoid+tissue;Tissue+enriched+AND+tissue_ category_ ma:Testis;Not+dete
cted

protein_class:Transcription+factors +AND+tissue_ category _rna:Adrenal+glandTissue+enriched+NOT+tissue_ category _ maiidney.Tiss
ue+enriched

protein_class:Nuclear+receptors+AND+tissue_ category _rna:Prostate;Tissue+enriched+NOT+tissue_ category _rna:Testis;Tissue+enric
hed

protein_class:Predicted+membrane+proteins +AND+tissue_ category _rnaRetina;Tissue+enriched+NOT+tissue_ category _rnaBrain Tiss
uevenriched

protein_class:Ribosomal+proteins +AND+tissue_ category _ maiLymphoid+tissueTissue+enriched+AND+issue_ category_rnaTestis;Not
+detected

protein_class:Metabolic+proteins +AND-tissue_ category _rna:Thyroid+glandTissue+enriched+AND-+tissue_ category _rnaLiver;Not+det
ected

protein_class:Plasmasproteins +AND+tissue_ category_rnaiPlacenta;Tissue+enriched+AND +sa_location:Secreteds to+bloodNOT+tissu
e_category_rna:Bone+marrow;Tissue+enriched

protein_class:Enzymes;Peptidases+AND+tissue_category_maSkinTissue+enriched+AND+tissue_category_rnaLiver,Not+detected

protein_class:FDA+approvedsdrug+targets+AND+tissue_category_ maHeart+muscleTissue+enriched:NOT+tissue_category_rmaBrai
nTissue+enriched

protein_class:Enzymes;Kinases +AND+protein_class:Cancer-relatedsgenes +AND+tissue_ category _rmaXidney;Tissue+enrichedsNOT+t
issue_category_rnaLiverTissue+enriched

protein_class:immunoglobulin+genes +AND-+tissue_category _ ralLymphoidstissue;Tissue+enriched+NOT+tissue_ category_rnaiLiver.Ti
ssuesenriched

protein_class:V oltage-gatedtion+channels +AND+tissue_ category _rma:Heart+muscle;Tissue-+enriched+AND-+tissue_ category_ rnaBrai
nNot+detected

protein_class:RAS+pathway+relatedsproteins +AND+tissue_ category _rmaiPancreas Tissue+enriched+AND+tissue_category_rmadLiver;
Not+detected

protein_class:Predicted+intracellular+proteins +AND+brain_ category _rna:Cerebellum;Region+enriched+AND+tissue_ category_rna:Liver;
Not+detected

protein_class:Enzymes+AND-+tissue_category_rna:Gallbladder;Tissue+enriched+NOT+sa_location:Secretedsto+blood

protein_class:Transporters+AND+tissue_ category _rna:Salivary+glandTissue+enriched+AND+tissue_ category _rna:Stomach;Not+dete
cted

protein_class:Enzymes;Kinases+AND+tissue_ category__ma:Bone+marrow;Tissue-enriched-AND+tissue_ category _matLiver;Not+dete
cted
protein_class:CD+markers+AND-tissue_category_ral.ymphoidstissue;Tissue+enriched+AND-tissue_ category__rna:Bone+marrowN

ot+detected

protein_class:Transcription+factors +AND+tissue_ category _rnaiRetina;Tissue+enriched+AND +tissue_ category _rnaiLiverNot+detected

protein_class:Predicted+membranes+proteins +AND-tissue_category _rna:Tongue:Tissue+enriched+NOTtissue_category_maEsophag
us;Tissue+enriched

protein_class:Predicted+secreteds+proteins +AND+tissue_category_ ma:Stomach Tissue+enriched+AND+sa_locationSecreted+to+diges
tive+system+NOT+tissue_category_ma:Adipose+tissue,Adrenal+gland Bone+marrow,Breast,Cervix Endometrium Epicidymis, Esophagus,
Fallopian+tube, Gallbladder Intes tineidneyLiver,Lung,Lymphoic+tissue,Ovary,Pancreas, Parathyroid+glandPituitary+glandPlacenta,Prostat
& Retina;Tissue+enriched

protein_class:EnzymesKinases +AND+tissue_ category_rma:Smooth+muscleTissue+enriched+NOT+tissue_ category _rna:Heartsmuscl

eTissue+enriched

protein_class:Transporters+AND+normal_expression:Rectum;glandular+cells+NOT+ce_ enriched:Colon;,Colon+enterocytes,Colon+entero
endocrine+cells Mitotic+cells+(Colon)

protein_class:Nuclear+receptors+AND +tissue_ category _rna:Adrenak+gland Tissue+enriched+NOT+sa_location:Secreted+to+blood

protein_class:Cancer-related+genes +AND+tissue_category_ raProstate;Tissue+enriched+NOT+tissue_ category _rnaTestisTissue+e
nriched

protein_class:Enzymes+AND+protein_class:Metabolic+proteins+AND+tissue_ category_ rnaKidney;Tissue+enriched+NOT+sa_ location:
Secreted+to+blood

protein_class:Enzymes;Peptidases +AND+tissue_category_maintestineTissue+enriched+AND-tissue_ category _rna:StomachNot+det
ected

protein_class:Plasmasproteins +AND+tissue_ category_rnaLymphoid+tissue;Tissue+enriched+AND+tissue_category_raLiver;Not+de
tected
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929

QUERY

FDA drug targets enriched in lung not in
kidney

Predicted membrane proteins enriched in
thyroid gland not in liver

Transcription factors enriched in ovary not in
testis

CD markers enriched in appendix not in
spleen

Enzymes enriched in parathyroid gland not in
thyroid gland

Ribosomal proteins enriched in spleen not in
liver

Transporters enriched in placenta not
secreted to blood

Cancer-related enzymes enriched in brain
not in liver

Hepatocyte enriched kinases secreted to
blood

Neuronal cell enriched transporters not
detected in liver

Cardiomyocyte enriched enzymes not
secreted to blood

T-cell enriched transcription factors not
detected in brain

B-cell enriched CD markers not detected in
liver

Spermatogenic cell enriched genes secreted
to blood

Glial cell enriched kinases not detected in
liver

Macrophage enriched genes enriched in
spleen

NK-cell enriched enzymes not detected in
brain

Dendritic cell enriched CD markers not in
liver

Oligodendrocyte enriched transporters not
inkidney

Fibroblast enriched predicted secreted
proteins

Smooth muscle cell enriched membrane
proteins not in brain

Goblet cell enriched proteins not in liver

Leydig cell enriched genes not secreted to
blood

Kupffer cell enriched enzymes enriched in
liver

Sertoli cell enriched transcription factors not
inbrain

Melanocyte enriched genes not in liver or
kidney

Astrocyte enriched kinases not detected in
liver

Endothelial cell enriched transporters not
secreted to blood

Trophoblast enriched genes not detected in
brain or liver

Mural cell enriched predicted membrane
proteins

Platelet enriched enzymes not in liver

Basal cell enriched transcription factors

Renal nephron cell enriched transporters not
secreted to blood

Proliferating cell enriched kinases not in
brain

Secretory cell enriched predicted secreted
proteins

Luminal cell enriched genes not detected in
liver

Acinar cell enriched enzymes not secreted to
blood

Stromal cell enriched transcription factors
not in brain

Pancreatic endocrine cell enriched
transporters

1

34

1

1

24

19

2

13.1

12.9

na

n.4a

12.9

n.4a

13.7

14.2

121

13.2

13.7

12.0

12.3

12.5

12.2

1n.9

12.3

13.1

1n.9

13.7

1n.6

n.2

10.6

12.0

15.2

15.9

n.5

12.7

na

1.9

10.1

15.8

12.7

n.2

12.0

n.s

12.5

10.3

protein_class:FDA+approvedtdrug+targets+AND+tissue_category _ maiLung:Tissue+enriched+AND+tissue_category_rnaKidney:Not+
detected

protein_class:Predicted+membrane+proteins +AND+tissue_ category _rna:Thyroid+gland Tissue+enriched+NOT+tissue_ category _rnaiLi
verTissue+enriched

protein_class:Transcription+factors +AND+tissue_ category_ma:Ovary;Tissue-+enriched:NOT+tissue_ category _maTestis;Tissue+enric
hed

protein_class:CD+mark ND-+normal_expression:Appendix;lymphoidsi
s+(Spleen) NK-cells +(Spleen)+NOT+tissue_ category_rnaLymphoid+tissue;Tissue+enriched

NOT+ce_ enric 1 lis +(Spleen),M il

protein_class:Enzymes+AND+tissue_category_rna:ParathyroidglandTissue+enrichec+NOT-+tissue_ category_ra:Thyroidsgland:Tissu
e+enriched

protein_class:Ribosomal+proteins +AND-+tissue_ category _rnaiymphoidstissueTissue+enriched+NOT+tissue_ category _rnaiLiverTissu
e+enriched

protein_class:Transporters+AND+tissue_category _ raPlacenta Tissue+enriched+NOT+sa_locationSecreted+to+blood

protein_class:Enzymes+AND-+protein_class:Cancer-related+genes+AND-tissue_category_rmasBrain Tissue+enriched+AND+tissue_ca
tegory_matLiver,Not+detected

protein_class:Enzymes Kinases +AND+cell_type_category_ aHepatocytes Cell+type+enriched+AND+sa_location:Secreteds to+blood

protein_class:Transporters+AND-cell_ type_group_ category_rna:Neuronal+cells:Celltype+enrichec+AND-+tissue_category_rmarLiver;
Not+detected

protein_class:Enzymes+AND+cell_type_category._rma:Cardiomyocytes Celltype+enrichedsNOT+sa_location:Secretedsto+blood

protein_class:Transcription+factors +AND+immune_cell_lineage_category_ma:T-cells Lineage+enriched+AND+tissue_ category _maB
rainNot+detected

protein_class:CD+markers+AND+cell_type_ category_rna:B-cellsCell+type+enriched+AND-tissue_ category_raiLiver:Not+detected

cell_type_group_category_rna:Sper i pes Cell+type+enriched+AND+sa_location:Secreted+to+blood

protein_class:EnzymesKinases +AND-+cell_type_group_category_rna:Glial+cells:Cell+type+enriched+AND-tissue_category_rmaiLiver;
Not+detected

cell_type_category_ma:Macrophages Cell+type+enriched+AND-tissue_ category._rnaiLymphoidstissue:Tissue+enriched

protein_class:Enzymes+AND+cell_type_category _maNK-cells:Cellstype+enriched+AND+tissue_ category_maBrainNot+detected

protein_class:CD+markers+AND+immune_cell_lineage_ category_rma:Dendritic+cells;Lineage+enriched+AND-+tissue_ category _rnaLi
ver,Not+detected

protein_class:Transporters+AND+cell_ type_category_ rna:Oligodendrocytes Cell+type+enriched+AND+tissue_ category_rnaKidney:No
t+detected

protein_class:Predicted+secretedsproteins +AND+cell_type_ category_rnaFibroblasts Cell+type+enriched

protein_class:Predicted+membranes+proteins +AND+cell_type_ category _ma:Smooth+muscle+cells;Cell+type+enriched+AND+tissue_ ¢
ategory_rnaBrainNot+detected

cell_type_group_category _rnaGoblet+cells:Cell+type+enriched+AND+tissue_ category _rnaiLiverNot+detected

cell_type_category_ma:Leydig+cells:Celkitype+enrichedsNOT+sa_location:Secretedsto+blood

protein_class:Enzymes+AND+ce_enrichedLiver:Kupffer+cells +AND+tissue_category_mativer:Tissue+enriched

protein_class:Transcription+factors +AND+cell_ type_ category__ rna:Sertoli+cells Cell+ type+enriched+AND+tissue_ category_ra:BrainN
ot+detected

cell_type_category_maMelanocytes Cell+type+enriched+AND-+tissue_ category_rnativer;Not+detected+AND+tissue_category_ma:
Kidney;Not+detected

protein_class:EnzymesKinases +AND+cell_type_category_ra:Astrocytes;Cell+type+enriched+AND+tissue_ category_rnaiLiverNot+d
etected

protein_class:Transporters+AND+cell_type_ category._ ma:Endothelial+cells,Cellstype+enrichedsNOT+sa_locationSecretedsto+blood

cell_type_category_rnaExtravilous+trophoblasts,Cell+type+enriched+AND+tissue_ category _ mnaBrainNot+detected+AND+tissue_ca
tegory_rnaLiver;Not+detected

protein_class:Predicted+membrane+proteins +AND+cell_type_group_category_raMuralscells Cell+type+enriched

cell_type_group_category_rma:Platelets Cell+type+enriched+AND+tissue_category _maiLiver;Not+detected+AND-+protein_ class:Enzy
mes

protein_class:Transcription+factors+AND+cell_type_group_category _rnaBasal+cells Cell+type+enriched

protein_class:Transporters+AND+cell_type_ group_ category _rnaRenalnephron+cells;Cellstype+enriched+NOT+sa_locationSecreteds
tovblood

protein_class:EnzymesKinases +AND+cell_type_group_category_rnaProliferating+cells Cell+type+enriched+AND+tissue_ category_rn
aBrainNot+detected

protein_class:Predictec+secretedsproteins+AND+cell_type_ category_rnaSecretory+cels:Cell+type+enriched

cell_type_group_category_rna:Luminal+cells Cell+type+enriched+AND-tissue_ category _rnaiLiver;Not+detected

protein_class:Enzymes+AND+cell_type_group_category _rma:Acinar+cells:Cell+type+enriched+NOT+sa_location:Secretedsto+blood

protein_class:Transcription+factors+AND+cell_type_group_category._rma:Stromal+cells:Cell+type+enriched+AND+tissue_category_rm

aBrainNot+detected

protein_class:Transporters+AND+cell_ type_category_rna:Pancreatic+endocrine+cells Cell+type+enriched
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QUERY

Enterocyte enriched enzymes not in liver

Alveolar cell enriched predicted secreted
proteins not secreted to blood

Squamous epithelial cell enriched genes not
inliver

Ciliated cell enriched proteins not in brain
Early spermatid enriched genes not in ovary

Erythroid cell enriched transporters not in
liver

lonocyte enriched genes not in kidney

Langerhans cell enriched CD markers not in
brain

Kinases enriched in basal ganglia not in
cerebellum

Transporters enriched in thalamus not in
cerebral cortex

Enzymes enriched in hypothalamus not
secreted to blood

Transcription factors enriched in choroid
plexus not in cerebral cortex

Predicted secreted proteins enriched in
pituitary gland

Nuclear receptors enriched in hippocampal
formation

CD markers expressed in cerebellum not in
cerebral cortex

Cancer-related genes enriched in pons

Membrane proteins enriched in white matter
not in cerebral cortex

Kinases enriched in olfactory bulb not in
cerebral cortex

Enzymes enriched in substantia nigra not in
cerebellum

Transporters enriched in caudate nucleus
not in cerebral cortex

Transcription factors enriched in putamen
not in cerebral cortex

Predicted membrane proteins enriched in
spinal cord not in cerebral cortex

Ribosomal proteins enriched in retina not in
cerebral cortex

Plasma proteins expressed in choroid
plexus secreted to blood

FDA drug targets enriched in cerebellum not
in cerebral cortex

Kinases enriched in amygdala not in
hippocampal formation

Enzymes enriched in hypothalamus not in
thalamus and not in cerebral cortex

Transporters enriched in medulla oblongata
not in pons

Cancer-related kinases enriched in cerebral
cortex

Predicted secreted proteins enriched in
pituitary gland secreted to blood

Nuclear receptors enriched in hypothalamus
not in cerebral cortex

Membrane proteins enriched in globus
pallidus

Metabolic enzymes enriched in cerebellum
not in cerebral cortex

Transcription factors enriched in
hippocampal formation not in amygdala

Kinases enriched in thalamus not in
hypothalamus and not in cerebral cortex

Enzymes enriched in spinal cord not in
cerebral cortex and not in cerebellum

Transporters enriched in midbrain not in
cerebral cortex

CD markers expressed in pons not in
cerebellum

Transcription factors enriched in caudate
nucleus not in cerebral cortex and not in
cerebellum

Predicted membrane proteins enriched in
choroid plexus not in cerebral cortex

21

238

33

13.1

n.s

10.9

1n.o

n7

12.5

1.6

n.4

1.9

10.8

13.4

12.6

9.8

9.2

121

10.5

13.8

12.3

12.2

12.0

10.7

10.7

12.5

12.5

13.5

13.5

10.7

13.3

12.8

12.8

12.2

10.9

14.2

13.3

n.4

141

15.9

12.0

protein_class:Enzymes+AND+cell_type_group_category _ maiEnterocytes;Celi+type+enriched+AND+tissue_category_rnaiLiverNot+d
etected

protein_class:Predicted+secreteds+proteins+AND+cell_type_group_category_rna:Alveolar+cells Cell+type+enriched+NOT+sa_location:
Secretedsto+blood

cell_type_category_rnaSquamous-+epithelia+cells Cell+type+enriched+AND+tissue_ category_rnaLiver;Not+detected

cell_type_category_rnaCilated+cells:Cell+type+enriched+AND+tissue_ category _maBrainNot+detected

cell_type_category_maEarly+spermatids Cell+type+enriched+AND-tissue_ category_ma:OvaryNot+detected

protein_class:Transporters+AND+cell_type_category _rna:Erythroidcells:Cell+type+enriched+AND+tissue_ category_rmaLiver;Not+de
tected

cell_type_category_rnalonocytes;Cell+type+enriched+AND+tissue_ category_ rnaKidneyNot+detected

protein_class:CD+markers+AND+cell_ type_ category_rnaiLangerhans +cells Cell+type+enriched+AND+issue_ category_rnaBrainNot+
detected

protein_class:Enzymes;Kinases+AND +brain_ category__ rma:Basal+gangliaRegion+enriched+AND-brain_ category _rnaCerebellumNot+d
etected

protein_class:Transporters+AND-+brain_category_rna:Thalamus Region+enriched+AND+brain_category_rna:Cerebral+cortex;Not+dete
cted

protein_class:Enzymes+AND+brain_ category _rmaHypothalamus;Region+enriched+NOT+sa_location:Secreted+to+blood

protein_class:Transcription+factors+AND+tissue_ category _ma:Choroidsplexus;Tissue+enriched+NOT-+brain_category _ ma:Cerebral+c

ortexRegion+enriched

protein_class:Predicted+secreteds+proteins +AND+tissue_ category _ marPituitary +gland Tissue+enriched

protein_class:Nuclear+receptors +AND+brain_ category_ maHippocampal+formationRegion+enriched

protein_class:CD+markers+AND-+brain_category_rna:Cerebellum;Detectedtin+all D o D o D d
single+AND+brain_category_rna:Cerebral+cortex;Not+detected

protein_class:Cancer-related+genes +AND+brain_category_rna:Pons Region+enriched

protein_class:Predicted+membrane+proteins +AND+brain_category__ma:White+matter,Region+enriched:NOT +brain_ category_ma:Cere
bral+cortex Region+enriched

protein_class:Enzymes Kinases +AND+mouse_brain_ category_ ma:Olfactory+bulbRegion+enriched+AND+brain _category_ma:Cerebral
+cortex;Not+detected

protein_class:Enzymes+AND+normal_expression:Substantia+nigraineuronal+cells+AND +brain_category _rna:CerebellumNot+detected

protein_class:Transporters+AND+brain_ category _rna:Basal+ganglia:Region+enriched+AND-+brain_category _maCerebral+cortexNot+d
etected

protein_class:Transcription+factors +AND+brain_category _ maBasal+gangliaRegion+enriched+NOT+brain_category_rna:Cerebral+cort
exiRegion+enriched

protein_class:Predicted+membrane+proteins +AND+brain_category__ma:Spinal+cordiRegion+enriched+NOT-+brain_category _ ma:Cerebr
al+cortexRegion+enriched

protein_class:Ribosomal+proteins +AND+tissue_ category _ rmaiRetina;Tissue+enriched+AND+brain_category_rna:Cerebral+cortex;Not+
detected

protein_class:Plasma+proteins+AND+tissue_ category_rna:Choroid+plexus;D d+in+all,D chir ny,D chir Dete
cted+in+single+AND+sa_location:Secreted+to+blood

protein_class:FDA +approvedsdrug-+targets+AND +brain_ category_rna:Cerebellum;Region-+enrichedNOT+brain_ category_ma:Cerebral
+cortexRegion+enriched

protein_class:EnzymesKinases+AND +brain_category _rna:AmygdalaRegion+enriched+NOTbrain_category_rnaiHippocampal+formati
onRegion+enriched

protein_class:Enzymes+AND +brain_ category_rna:Hypothalamus Region+enriched+AND +brain_ category _ ra:Thalamus;Not+detecteds
AND-brain_category _ma:Cerebral+cortex;Not+detected

protein_class:Transporters+AND-+brain_category__rna:Medulla+oblongataRegion+enriched+NOT+brain _category_ ra:Pons;Region+enric
hed

protein_class:Enzymes;Kinases+AND+protein_class:Cancer-relatedsgenes +AND+brain_ category_ ma:Cerebral+cortex Region+enriche
d

protein_class:Predicted+secretedt+proteins +AND+tissue_category_ ma:Pituitary+glandTissue-+enrichedAND+sa_location:Secretedsto
+blood

protein_class:Nuclear+receptors+AND+brain_ category _ maHypothalamus;Region+enriched+NOT+brain_ category _ma:Cerebral+corte
XRegion+enriched

protein_class:Predictecmembrane-+proteins +AND-+brain_category_ma:Basal+gangiiaRegion+enriched

protein_class:Enz ND+protein_class:Metabolic+proteins+AND+brain_ category _ a:CerebellumRegion+enrichec+NOT+brain_ca
tegory_rnaCerebral+cortex;Region+enriched

protein_class:Transcription+factors +AND-+brain_ category _rmaHi i iched+AND-+brain_ category _rma:Am
ygdala;Not+detected

protein_class:Enzymes;Kinases +AND +brain_category__rna:Thalamus;Region+enrichecNOT+brain_ category _rna:Hypothalamus;Region
+enriched+NOT+brain_category_ma:Cerebral+cortex;Region+enriched

protein_class:Enzymes+AND+brain_ category _rma:Spinal+cordRegion+enriched+NOT+brain_category_rna:Cerebral+cortex;Region+enri
ched+NOT+brain_category _rnaCerebellumRegion+enriched

protein_class:Transporters+AND+brain_ category _rna:MidbrainRegion+enriched+AND+brain_ category_ma:Cerebral+cortexNot+detec
ted

protein_class:CD+markers+AND-+brain_category _rna:Pons,D dinall D i y.D i D d+inssingl
AND+brain_category_rna:Cerebellum;Not+detected

protein_class:Transcription+factors+AND +brain_ category _ ma:Basal+gangliaRegion+enriched+AND brain_category _rnaCerebral+cort
ex:Not+detected+AND +brain_category_ma:Cerebellum;Not+detected

protein_class:Predictedsmembranes+proteins +AND+tissue_ category__rna:Choroid+plexus;Tissue+enriched+NOT+brain_ category _maiC
erebral+cortex;Region+enriched
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QUERY

Kinases enriched in white matter not in
cerebral cortex and not secreted to blood

Nuclear receptors expressed in amygdala
not in liver

Enzymes enriched in olfactory bulb not in
cerebral cortex and not in liver

Metabolic proteins enriched in pituitary
gland not in liver

Ribosomal proteins enriched in cerebellum
not in cerebral cortex and not in liver

Cancer-related enzymes enriched in
cerebral cortex not in liver

Prognostic markers in melanoma

Prognostic markers in liver cancer
Prognostic markers in lung cancer
Prognostic markers in colorectal cancer
Prognostic markers in endometrial cancer
Prognostic markers in head and neck cancer
Prognostic markers in urothelial cancer
Prognostic markers in cervical cancer
Prognostic markers in testis cancer

Cancer-related kinases not secreted to
blood

Cancer-related transcription factors
enriched in brain

Cancer-related enzymes enriched in liver
secreted to blood

Cancer-related CD markers enriched in bone
marrow

Cancer-related membrane proteins
enriched in kidney

Cancer-related plasma proteins secreted to
blood

Cancer-related transporters enriched in
brain not in liver

Cancer-related nuclear receptors enriched
in prostate

Cancer-related ribosomal proteins enriched
in testis

Cancer-related proteases enriched in
stomach not in liver

Cancer-related FDA drug targets enriched in
brain

Cancer-related metabolic proteins enriched
inliver not in kidney

Cancer-related voltage-gated ion channels
enriched in brain

Disease related kinases enriched in liver

Disease related enzymes not secreted to
blood

Disease related transporters enriched in
kidney not in liver

Disease related membrane proteins
enriched in brain

Disease related predicted secreted proteins
enriched in placenta

Disease related transcription factors
enriched in testis not in ovary

FDA approved kinases enriched in brain not
inliver

FDA approved enzymes enriched in liver

FDA approved transporters enriched in
kidney not in liver

FDA approved membrane proteins enriched
in brain not secreted to blood

FDA approved nuclear receptors enriched in
prostate

Nuclear proteins enriched in testis not in
liver

Cytosol proteins enriched in liver not
secreted to blood

254

4360

2623

608

221

872

510

887

24

123

164

1325

60

24

40

21

13.5

15.0

14.0

15.4

13.8

n.2

14.4

1.9

na

1.9

121

n.s3

15.8

12.8

n.4

12.3

12.0

121

121

12.0

13.9

1n.2

n.2

14.8

1.6

121

12.6

n7

12.8

12.9

12.8

1.6

13.9

14.8

1n.8s

13.8

14.9

10.7

27.8

12.8

protein_class:EnzymesKinases +AND+brain _ category_rna:White+matter,Region+enriched+AND+brain _category_rna:Cerebral+cortex;
d+NOT+sa_locati

protein_class:Nuclear+receptors +AND+brain_ category_rna dala;De d+in+all Detected+in+many,Detected+in+some,Detected
+in+single+AND-+tissue_category_rnaiLiverNot+detected

protein_class:Enzymes+AND-+mouse_ brain_ category _rna:Olfactory+bulb;Region+enrichec+AND-+brain_ category _rna:Cerebral+cortex;
Not+detected+AND-+tissue_category _rnatLiver;Not+detected

protein_class:Metabolic+proteins +AND+tissue_ category_rnaPituitary+glandTissue+enrichec+NOTs+tissue_ category _matLiverTissue+
enriched

protein_class:Ribosomal+proteins +AND+brain_category _ma:Cerebellum Region+enriched+NOT+brain_category _rnaCerebral+cortexR
egion+enriched+NOTtissue_category_rnaliver;Tissue+enriched

protein_class:Enzymes+AND+protein_class:Cancer-relatedsgenes+AND+brain_category _rna:Cerebral+cortex:Region+enrichedsNOT+
tissue_category_rnaiLiver.Tissue+enriched

prognostic:Skin+Cutaneous +MelanomaiFavorable+-+potential ic,Favorabi lidatedk+prognosti potential+p
ognosticUnfavorable+-+validated+prognostic

prognostic:Li Jlar+Carcinoma] potential+prognostic, lidated+pr L poi
alprognostic.Unfavorabi lidated+prognosti

prognostic:Lung+Squamous+Celk+Carcinoma,Lung +AdenocarcinomaFavor potential+p ic,Favorabi idatedsprognosti
cu potential- icUr ! prognostic

prognostic:Col aFavor potential+prognostic; b prognosticUnfavor: potential+progn
ostic,Unfavorable+-+validated+prognostic

prognostic:Uterine+Corpu:

po P Ur

fal+Carcinoma; pof prognostic) prog

prog!

prognostic:Head+andNeck+Squamous+Cell+Carcinoma;Favorable+-+potentiakprognostic,Favorable-+--+validated+prognostic,Unfavorab
le+—+potential+pr ic,Unfavorabl lidated+prognosti

prognostic:Bladder+Urothelial+CarcinomaF potential+prognostic;F i pr Unfavorable+-+potential+

prognosti i

prognostic:CervicalSquamous +Celk+Carcinomasanc i oma; potential+prognostic, Favorabl li
d+prognostic,U potentiak+prognostic,Ur i prognosti

prognostic:Testicul ell+ Tumor potential+pr ic,Favorabl lidatedp ol potential+p

rognostic,Unfavorable+-+validated+prognostic

protein_class:EnzymesKinases +AND+protein_class:Cancer-relatedgenes +NOT+sa_locati blood

protein_class:Transcription+factors+AND+protein_ class:Cancer-related+genes +AND+tissue_ category _ rna:Brain;Tissue+enriched

protein_class:Enzymes+AND-+protein_class:Cancer-related+genes+AND-+tissue_ category_raiiverTissue+enriched+AND+sa_locati
onSecreted+to+blood

protein_class:CD+markers+AND+protein_class:Cancer-relatedgenes +AND+tissue_ category _rnaBone+marrowTissue+enriched

protein_class:Predicted+membrane+proteins +AND+protein_ class:Cancer-related+genes +AND-tissue _ category_rnaKidneyTissue+en
riched

protein_class:Plasmas+proteins +AND+protein_ class:Cancer-related+g ND-+sa_locati blood

protein_class:Transporters+AND+protein_class:Cancer-related+genes+AND+tissue_category_raBrainTissue+enrichec+NOT+tissue

_category_rnalLiverTissue+enriched

protein_class:Nuclear+receptors +AND-+protein_class:Cancer-related+genes +AND+tissue_ category _rnaProstate;Tissue+enriched

protein_ i p

ND+protein_class:Cancer-relatedig ND-+tissue_category_rnaTestis Tissue+enriched

protein_class:Enzymes;Peptidases+AND+protein_ class:Cancer-relatedsgenes+AND+tissue_category_ma:Stomach;Tissue+enricheds
NOT-+tissue_ category_rnaiLiver;Tissue+enriched

protein_class:FDA+approvedtdrug+targets+AND+protein_class:Cancer-relatedsgenes +AND+tissue_ category _rnaBrainTissue+enrich
ed

protein_class:Metabolic+proteins+AND+protein_class:Cancer-related+genes+AND+tissue_category_malLiverTissue+enrichec+AND+
tissue_category_rnaKidney,Not+detected

protein_class:Voltage-gatedt+ion+channels +AND+protein_ class:Cancer-relatec+genes +ANDstissue_category _rnaBrain Tissue+enrich
ed

protein_class:Enz; ND+protein_class:Disease+relatecig ND+tissue_category_rmaLiverTissue+enriched
protein_class:Enz ND+protein_class:Di lated+genes+NOT+sa_location: blood

protein_class:Transporters+AND+protein_class:Disease+related+genes +AND-tissue_category _maxKidney.Tissue+enriched+AND-+tiss
ue_category_rnalLiverNot+detected

protein_class:Predicted+membranes+proteins +AND+protein_ class:Disease+relatedsgenes +AND+tissue_ category _raiBrainTissue+enri
ched

protein_class:Disease+related+genes +AND+protein_class:Predictedssecreted+proteins *AND-+tissue_category _rmaPlacentaTissue+e
nriched

protein_class:Transcription+factors+AND +protein_class:Disease+related+genes +AND+tissue_ category _rnaTestis Tissue+enrichedtN
OT+tissue_category _ma:Ovary;Tissue-+enriched Group+enriched

protein_class:EnzymesKinases+AND+protein_class:FDA +approveckdrug+targets +AND+tissue_category_rmaiBrainTissue+enricheckN
OT+tissue_category_matLiverTissue+enriched

protein_class:Enzymes+AND+protein_class:FDA +approvedscrug+targets+AND+tissue_category_rmativer:Tissue+enriched

protein_class:Transporters+AND+protein_class:FDA+approvedsdrug+targets +ANDstissue_category _rnaKidney;Tissue+enrichec+NOT
+issue_category _rnativerTissue+enriched

protein_class:Predicted+membrane+proteins +AND+protein_ class:FDA+approved+drug+targets +AND+tissue_ category _ maBrainTissu
e+enriched+NOT+sa_locationSecreted+to+blood

protein_class:Nuclear+receptors+AND+protein_class:FDA +approvedt+drug-+targets +AND+tissue_ category _rmarProstate;Tissue+enrich
ed

subcell_locationNucleoplasm+AND+tissue_category _ rmaTestis Tissue+enriched+NOT+tissue_ category _raiLiver Tissue+enriched

subcell_location:Cytosol;Main+location+AND+tissue_category _rnaiLiver;Tissue+enriched+NOT+sa_ location:Secreted+to+blood
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1
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219

QUERY

Endoplasmic reticulum proteins enriched in
pancreas not in liver

Golgi apparatus proteins enriched in kidney
not secreted to blood

Centrosome proteins enriched in testis not
inbrain

Vesicle proteins enriched in brain not in liver

Actin filament proteins enriched in heart
muscle not in skeletal muscle

Intermediate filament proteins enriched in
skin not in liver

Focal adhesion proteins enriched in placenta
not in brain

Peroxisome proteins enriched in liver not in
kidney

Lysosome proteins enriched in spleen not in
brain

Cell junction proteins enriched in colon not in
liver

Nucleolus proteins enriched in testis not in
brain

Lipid droplet proteins enriched in liver not in
brain

Centriolar satellite proteins enriched in
testis

Nuclear speckle proteins enriched in brain
not in liver

Cytoplasmic body proteins enriched in liver
not in brain

Nuclear membrane proteins enriched in
testis not in ovary

Kinetochore proteins enriched in bone
marrow

Rods and rings proteins enriched in liver

What kinases are found in the retina but not
in any other brain region

Show me enzymes that are specific to the
adrenal gland and not found in kidney

Which transporters are enriched in both the
colon and small intestine

Find all nuclear receptors that are
expressed in the brain but not secreted to
blood

What proteins are specific to placenta and
also secreted to blood

Give me transcription factors found in testis
but nowhere else

Which cancer-related genes are enriched in
liver and secreted to blood

Show me all mitochondrial kinases enriched
in heart

Find CD markers enriched in T-cells but not
in B-cells or NK-cells

What enzymes are enriched in stomach but
completely absent from liver and pancreas

Show me predicted membrane proteins
found in brain but not heart or kidney

Which FDA drug targets are in the kidney but
not in the liver or brain

Find all transporters that are brain-specific
and not secreted

What ribosomal proteins are found in bone
marrow but not in the brain

Which proteases are enriched in pancreas
and secreted to the digestive system

Find kinases expressed in cerebellum but
absent from cerebral cortex and liver

What are the heart-specific membrane
proteins not found in skeletal muscle

Which voltage-gated ion channels are brain
enriched and not in heart

Find genes that are enriched in
oligodendrocytes but not in astrocytes

What metabolic proteins are found only in
the liver

Show me all predicted secreted proteins
enriched in breast not going to blood

1

14

43

38

25

37

33

35

25

558

87

1

14

20

31

107

12.3

15.1

121

229

14.4

1.9

141

13.4

12.0

13.2

13.4

12.3

1n.o

12.7

n7z

13.4

121

1n.0

13.0

12.0

15.7

12.8

1n.3

13.6

23.8

12.7

16.1

14.0

14.0

22.8

121

n.4

14.5

12.8

121

ns3

10.8

ns

subcell_location:Endoplasmic+reticulum+AND+tissue_category_rma:Pancreas;Tissue+enriched:NOT+tissue_category_maLiver:Tissue
+enriched

subcell_location:Golgi+apparatus +AND+tissue_ category _rnaKidney;Tissue+enriched+NOT+sa_location:Secreted+to+blood

subcell_location:Centrosome+AND +tissue_ category _rna:Testis Tissue+enriched+AND+tissue_ category_rna:Brain;Not+detected

subcell_locationVesicles +AND-+tissue_category_rnaBrainTissue+enriched+AND+tissue_ category _maiLiverNot+detected

subcell_location:Actin+filaments+AND+tissue_ category_rna:Heart+muscle;Tissue+enriched+NOT+tissue_ category _rna:Skeletal+musc
le;Tissue+enriched Group+enriched

subcell_location:ntermediate+filaments+AND+tissue_ category_rna:Skin;Tissue+enriched+AND+tissue_ category_rnaLiver,Not+detect
ed

subcell_locationFocal+adhesion+sites +AND+tissue_ category_rnaiPlacenta;Tissue+enrichedsNOT+tissue_ category_rnaBrainTissue+e
nriched

subcell_locationPeroxisomes +AND+tissue_category _rmaiLiver;Tissue+enriched+AND+tissue_category__maiidney,Not+detected

subcell_locationLysosomes+AND+tissue_category _ maiLymphoidstissue;Tissue-+enriched-AND+tissue_ category _maBrainNot+dete

cted

subcell_location:Cell+Junctions +AND+tissue_ category _ rnaintestine;Tissue+enriched+AND+tissue_ category _rnaLiver,Not+detected

subcell_location:Nucleoli+AND+tissue_ category_rna:Testis;Tissue+enriched+AND+tissue_ category_rna:Brain;Not+detected

subcell_locationLipid+droplets+AND+tissue_ category_rnaiLiver:Tissue+enriched+AND+tissue_ category _maBrainNot+detected

subcell_location:Centriolar+satellite+AND+tissue_ category _rna:Testis; Tissue+enriched

subcell_location:Nuclear+speckles+AND-tissue_ category._ra:Brain Tissue+enriched+AND-tissue_ category _rnaiLiver;Not+detected

subcell_location:Cytoplasmic+bodies +AND+tissue_category_maiLiver;Tissue+enriched+AND+tissue_ category _rnaBrainNot+detected

protein_class:Predicted+membrane+proteins +AND+subcell_location:Nuclear+membrane+AND-+tissue_ category _rna:Testis Tissue+enri

chedsNOT+tissue_category_rma:Ovary:Tissue+enriched

subcell_locationKinetochore+AND+tissue_ category_rna:Bone+marrow;Tissue+enriched

subcell_location:Rods +%26+Rings +AND+tissue_ category_rna:Liver;Tissue+enriched

protein_class:Enzymes;Kinases+AND+tissue_ category_maRetina;Tissue-enriched:NOT+brain_ category _ rma:Cerebral+cortex,Cerebell
um Hippocampalsformation Amygdala Basal+ganglia, Choroid+ plexus | Medulla-+ob Midbrain,Pons,Spinal+cord Thalam
us White+matter,Region+enriched

protein_class:Enzymes+AND+tissue_category_rnarAdrenak+glandTissue+enriched+AND+tissue_category_rnaKidneyNot+detected

protein_class:Transporters +AND-tissue_category_maintestine;Tissue+enriched

protein_class:Nuclear+receptors+AND+tissue_category_rna:BrainD dinall D: i y.D i D i
single+NOT+sa_location:Secretedsto+blood

tissue_category_rna:Placenta;Tissue+enriched+AND+sa_location:Secreted+to+blood

protein_class:Transcription+factors +AND+tissue_ category_rna:Testis;Tissue+enriched

protein_class:Cancer-related+genes+AND+tissue_ category _rna:Liver;Tissue+enriched+AND+sa_ location:Secreted+to+blood

protein_class:EnzymesKinases +AND+subcell_locationMitochondria+AND+tissue_category _rnaHeart+muscle;Tissue+enriched

protein_class:CD+markers+AND+immune_cell_lineage_category_rna:T-cells Lineage+enriched+NOT+immune_cell_lineage_category
_rnaB-cellsiLineage+enriched*NOT+immune_cell_lineage_category__rna:NK-cells Lineage+enriched

protein_class:Enzymes+AND-tissue_category_rma:Stomach:Tissue+enriched+AND tissue_category_ma:L iverNot+detectedAND-+ti
ssue_category_rna:Pancreas;Not+detected

protein_class:Predictedsmembrane+proteins +AND+tissue_ category_rnaBrainD chin+all D i D i D
etectedtin+single+AND+tissue_category _ maHeartsmuscleNot+detected+AND+tissue_category_raKidneyNot+detected

protein_class:FDA +approvedsdrug-+targets+AND+tissue_category_ maKidney:Tissue+enrichedsNOT+tissue_category__maLiverDetec
ted+in+allD dintmany,D: NOT+tissue_category__maBrainD din+allD drin+many,D: i
e

protein_class:Transporters +AND+tissue_ category _ raBrainTissue+enriched+NOT+predicted_ locationPredicted+secreteds proteins

protein_ class:Ribosomal+proteins +AND-+tissue_ category _rna:Bone+marrowDetected+in+allDetectedtinrmany,Detected+inrsome,Det
ectedtin+single+AND +tissue_category_rma:BrainNot+detected

protein_class:Enzymes;Peptidases+AND-+tissue_category_rnaPancreas;Tissue+enriched+AND +sa_location:Secreteds to+digestive+sy
stem

protein_class:Enzymes;Kinases +AND-+brain_category_ rna:Cerebellum;D: in+al,D d+in+many,D din+some,Detected
+in+single+AND+brain_category_rna:Cerebral+cortex;Not+detected+AND+tissue_category_rna:Liver,Not+detected

protein_class:Predicted+membranes+proteins +AND+issue_ category_rna:Heart+muscle;Tissue+enriched+AND+tissue_ category_maiS
keletal+muscleNot+detected

protein_class:V dion+channels *AND+tissue_ category _ rmaiBrainTissue+enriched+NOT+tissue_category_rnaHeart+muscl

eTissue+enriched

cell_type_category_ma:Oligodendrocytes Cell+type+enriched+NOT+cell_type_category _rma:Astrocytes Cell+type+enriched

protein_class:Metabolic+proteins +AND+tissue_ category _rnaiLiver Tissue+enriched

protein_class:Predicted+secreted+proteins+AND +tissue_ category _rna:Breast;Tissue+enriched+NOT+sa_ location:Secreted+to+blood
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229

230

231

232

233

234

235

236

QUERY

Which transcription factors are specific to
spermatogenic cells and not in brain

Find plasma proteins enriched in the kidney
that are not secreted to blood

What enzymes are in the thyroid but not in
the parathyroid

Show me all RAS pathway related genes
enriched in brain

Which immunoglobulin genes are enriched in
bone marrow and secreted to blood

Find cardiomyocyte enriched kinases not
found in any other tissue

What proteins are enriched in pituitary gland
and secreted to blood

Kinases enriched in brain not in liver not in
heart not in kidney and not secreted to
blood

Enzymes enriched in liver not in pancreas not
in stomach not in kidney and not in brain

Transcription factors enriched in testis not
in ovary not in brain not in liver and not in
prostate

Transporters enriched in kidney not in liver
not in brain not in heart and not secreted to
blood

CD markers enriched in bone marrow not in
brain not in liver not in testis and not in
kidney

Predicted secreted proteins enriched in
placenta not in liver not in brain not in ovary
and secreted to blood

Cancer-related kinases enriched in brain not

in liver not in kidney and not secreted to
blood

Hepatocyte enriched enzymes not in brain
not in kidney and not secreted to blood

Neuronal cell enriched kinases not in liver not
inkidney and not secreted to blood

FDA drug targets enriched in brain not in
liver not in kidney not in heart and not
secreted to blood

24

307

24

24

16

31

12.2

na

13.7

1.9

12.2

14.2

10.5

14.9

13.9

13.9

20.0

16.2

17.6

16.2

16.0

15.6

15.2

protein_class:Transcription+factors +AND+cell_type_group_category_rma:Spermatogenic+cell+typesCell+type+enriched+AND+tissue
_category_rna:BrainNot+detected

protein_class:Plasmasproteins +AND+tissue_ category_rnaKidney;Tissue+enriched+NOT+sa_location:Secretedsto+blood

protein_class:Enzymes+AND+tissue_category_ma:ThyroidsglandDetectedsin+all,D drin+many,D i D i
single+NOT+tissue_category__ma:Parathyroid+glandiD i drintmany,D: dintsome,D: drintsingle

protein_class:RAS+pathway+related+proteins +AND+tissue_ category _raBrainTissue+enriched

protein_class:immunoglobulin+genes+AND+tissue_ category__rna:Bone+marrow;Tissue+enriched+AND+sa_ location:Secreted+to+blood

protein_class:Enzymes Kinases+AND-+cell_ type_ category _rna:Cardiomyocytes;Cell+type+enriched+NOT+tissue_ category _ na:Adipos
e+tissue,Adrenal+glandBone+marrow,Brain Breast,Cervix Choroids plexus, Endometrium Epicidymis, Es ophagus, Fallopian-+ tube, Gallbladider,|
ntestine Kidney,Liver,Lung Lymphoid+tissue,Ovary, Pancreas, Parathyroid+glandPituitary-+glandPlacenta,Pros tate Retina:Tissue+enriched

tissue_category_rna:Pituitary+glandTissue+enriched+AND +sa_ location:Secreted+to+blood

protein_class:Enzymes Kinases +AND+tissue_ category _ maBrainTissue+enriched+AND+tissue_ category_rnaiLiverNot+detected+AN
D+tissue_category_rnaiHeart+muscleNot+detected+AND+tissue_ category _rmakidney;Not+detected+NOT+sa_locationSecreted+to+
blood

protein_class:Enzymes+AND-+tissue_category _rna:Liver;Tissue+enriched+AND+tissue_category_rna:Pancreas Not+detectec+AND+ti
ssue_category_ma:StomachNot+detected+AND-tissue_category _ rmarKidney;Not+detected+AND-tissue_category_rma:BrainNot+de
tected

protein_class:Transcription+factors +AND+tissue_ category _rna:Testis;Tissue+enriched+AND+tissue_ category _rna:OvaryNot+detecte

d+AND+tissue_category_raBrainNot+detected+AND+tissue_category_rnaiLiverNot+detected+AND+tissue_category_rnaProstate;
Not+detected

protein_class:Transporters+AND+tissue_ category _rakidney;Tissue+enriched+AND-+tissue_category_rnaiLiver;Not+detected+AND+t

issue_category _rna:Brain;Not+detected+AND +tissue_ category _rna:Heart+r ! ok +NOT+sa_location: blood

protein_class:CD+markers+AND+tissue_category_maBone+marrow;Tissue+enriched+AND+tissue_category_raBrainNot+detected
+AND+tissue_category_maLiverNot+detected+AND+tissue_category _ma:Testis;Not+detected+AND+tissue_category_maKidneyN
ot+detected

protein_class:Predicted+secretedsproteins +AND+tissue_ category _rna:Placenta;Tissue+enriched+AND+tissue_ category _rnaiLiverNot
+detected+AND+tissue_category _maBrainNot+detected+AND-+tissue_category_ra:OvaryNot+ck d+AND+sa_locati t
d+to+blood

protein_class:EnzymesKinases +AND+protein_class:Cancer-related+genes +AND+tissue_category _rnaBrainTissue+enrichec+AND+ti
ssue_category_maLiverNot+detected+AND+tissue_category_rnaKidney:Not+detectedsNOT+sa_location:Secreted+to+blood

protein_class:Enzymes+AND+cell_type_category _maHepatocytes Cell+type+enriched+AND+tissue_category _maiBrainNot+detecte
d+AND-+tissue_ category _rnaKidhey,Not+detectedsNOT+sa_locationSecreted+to+blood

protein_class:EnzymesKinases +AND+cell_type_group_category_rnaiNeuronal+cells Cell+type+enriched+AND+tissue_category_rnail
iverNot+detected+AND+tissue_category _ rakidneyNot+detected+NOT+sa_location:Secreted+to+blood

protein_class:FDA+approved+drug+targets+AND+tissue_category_rna:BrainTissue+enriched+AND+tissue_ category _rna:LiverNot+de
tected+AND+tissue_ category_rnaKidney,Not+detected+AND+tissue_ category_rna:Heart+ X ke cd+NOT+sa_
creted+to+blood




