
Supplemental Material: 
  

 
Supplemental Figure 1. Platform Architecture. (A) Django is used to establish a RESTful 
webservice; (B) At the backend, Celery is used to establish a distributed scheduling system for 
multiple users. 

 



 
Supplemental Figure 2. Comparison with GEOexplorer using  GSE106382 and GSE20589. (A) 
PCA plot with GEOexplorer after removing batch effect. Points in the red boxes are GSE20589. (B) 
PCA plot by batches with RNAcare with log transformation after removing batch effect. We can see 
RNAcare provides a visualization by batches and can easily support combining more than 2 
datasets. (C) Record comparison of GEOexplorer after batch correction. 

 
 



 
 
Supplemental Figure 3. We simulate requests from clients, firstly, the client requests a token using 
an existing username and password, after getting the token, then the client can access the resources 
with the URLs 
 

 
Supplemental Figure 4. (A) Integration of PEAC and ORBIT with label generation for pain VAS. 
(B) Label generation for Fatigue (RA-MAP) 
 



Supplemental Table 1. Comparison of different platforms. we consider existing software platforms for gene expression analysis. Although they have common 
characteristics, their implementations vary a lot, which affects their usability, scalability and robustness. For the comparison, we consider three aspects, repeating 

what Kleverov et al. 2024 [9] did: (1) support for gene expression analysis steps, (2) data availability and (3) user experience. 
+/-*  As processed in ARCHs4 and/or Dee2 projects. 

 

Application 

GenePatt
ern 
Chapman 
et 
al.,2006 
[50] 

GEO
2R 
Barret
t et 
al., 
2013 
[51] 

BicOverla
pper 2 
Santamaria 
et al., 2014 
[52] 

Babelom
ics 
Alonso 
et al., 
2015 
[53] 

Morph
eus 
Gould, 
2016 
[54] 

STA
RT 
Nelso
n et 
al., 
2017 
[8] 

BioJupies 
Torre et 
al., 2018 
[55] 

iDEP Ge 
et al., 
2018 [6] 

GREI
N 
Mahi 
et al., 
2019 
[7] 

EXPAND
ER Hait 
et al. 
2019 [56] 

RaNa
-seq 
Prieto 
and 
Barri
os, 
2019 
[57] 

RNAdete
ctor La 
Ferlita et 
al., 2021 
[58] 

Degu
st 
Powe
ll, 
2019 
[59] 

GEOexpl
orer Hunt 
et al., 
2022 [12] 

Phantasus
, 2024 [9] RNAcare 

Gene 
expressi

on 
analysis 

key 
steps 

Normaliza
tion + - - + + + + + + + - - - + + + 

PCA + - - + - + + + + + + - + + + + 
Clustering + - - + + - + + - + - - - + + + 
Differentia
l 
Expression 

+ + + + - + + + + + + + + + + + 

Pathway 
analysis + - + + - - + + - + + - - + + + 

Batch 
integration - - - - - - - - - - - - - only two - + 

Gene 
expressi

on 
sources 

user-
provided 
data 

+ - + + + + + + - + + + + - + + 

GEO 
microarray + + + - - - - - - - - - - + + 

Upload 
Manually/Autom
ation under 
development 

GEO 
RNA-seq - - - - - - 

Under 
developm
ent 

Under 
developm
ent 

+ - + - - - 
Under 
developm
ent 

Upload 
Manually/Autom
ation under 
development 

User 
experie

nce 
features 

Architectu
re 

Web 
non-
Shiny 

Web 
non-
Shiny 

Local 
installation 

Web 
non-
Shiny 

Web 
non-
Shiny 

Web 
Shiny 

Web non-
Shiny 

Web 
Shiny 

Web 
Shiny 

Local 
installatio
n 

Web 
non-
Shiny 

Local 
installatio
n 

Web 
non-
Shiny 

Web 
Shiny 

Web non-
Shiny 

Web Service/ 
Local 
installation 

Saved 
sessions + - - - +/-* - + - - - + - - - + - 

Interactive 
heatmap - - +/-* - + +/-* +/-* +/-* + + +/-* - + + + + 

Interactive 
plots - - - + + + + + + + + - + + + + 

Editing 
sample 
annotation
s 

- - - + + - - - - + - + - - + + 

Editing 
gene 
annotation
s 

- - - + - - - + - - - - - - + + 



Supplemental Table 2. Clinical fields for datasets used in the paper 
 

 
Cohorts 

PEAC ORBIT RA-MAP 
Clinical fields 

abnormal   c_abn   

age c_age c_age c_age 

aggregated VAS score   c_agvas   

bmi     c_bmi 

crp c_crp c_crp c_crp 

disease activity score c_das c_das c_das 

eq5d   c_eq5d   

eq5d VAS   c_eq5dvas   

esr c_esr c_esr c_esr 

fatigue VAS     c_fatigue 

hospital anxiety and 
depression scale-anxiety 
subscale 

  c_hada   

categorical classification 
of the HADS-A score 

  c_hadacat   

categorical classification 
of the hospital anxiety 
and depression scale-
depression subscale 

  c_haddcat   

haemoglobin     c_haemoglobin 

health Assessment 
Questionnaire 

c_haq c_haq   

pain VAS c_painvas c_painvas c_painvas 

platelets     c_platelets 

sex c_sex c_sex c_sex 

swollen joint count   c_sjc   

smoking status     c_smoke 

total joint count   c_tjc   

white blood cells     c_whitebloodcells 
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