Supplementary Figure 1: Chart of RA patient selection criteria and outcomes used for this proteomic study cohort. 

Supplementary Figure 2: Assessment of optimal number of RA patient clusters. Plots of A) the silhouette statistic tests for number of clusters (k) and B) the consensus of 23 clustering metrics evaluated using baseline proteomic data. Plots of the C) silhouette statistics and D) consensus across clustering metrics assessed using the 12-month serum proteomic profiles. The blue dotted lines or columns represent optimal number of clusters (k).

Supplementary Figure 3: Serology, SDAI, DA and erosion outcome distribution across patient clusters. Overlay of seropositive (RF and/or ACPA) and seronegative RA patients on A) baseline serum proteome PCA plot or B) 12-month serum proteome PCA plot. Clinical assessment of disease activity measured at the 12-month follow-up visit by SDAI scores for patients grouped according to C) baseline or D) 12-month clusters. Horizontal bar correspond to the groups median values. Overlay of 12-month DA outcome of RA patients on E) baseline PCA plot or F) 12-month PCA plot. Overlay of erosion outcome of RA patients on G) baseline PCA plot or H) 12-month PCA plot.

Supplementary Figure 4: KEGG pathway enrichment analyses performed on RA patient clusters. Differently abundant proteins (DAPs) between patient clusters were identified using Mann-Whitney U test with Bonferroni correction. KEGG pathway enrichment using active subnetwork analyses were performed using DAPs (p adjusted ≤0.05). The top 10 KEGG enriched term with at least 2 proteins and a Benjamini-Hochberg adjusted p value ≤0.05 are shown for A) baseline clusters and B) 12-month clusters.

[bookmark: ZOTERO_BREF_esECqTbTNVGA]Supplementary Figure 5: Z-scores of complement pathway proteins showing baseline levels distribution across RA patients. The z-scores were calculated using values from baseline serum proteome for each complement proteins from the KEGG pathway hsa0461046. Heatmap showing protein z-scores as color gradient for each patient, grouped by baseline clusters.

[bookmark: ZOTERO_BREF_2VxDy6yPQCZp]Supplementary Figure 6: Z-scores of complement pathway proteins showing 12-month levels distribution across RA patients. The z-scores were calculated for each complement proteins from the KEGG pathway hsa0461046 using values from 12-month serum proteome. Heatmap showing protein z-scores as color gradient for each patient, grouped by 12-month clusters.

Supplementary Figure 7: Distribution of CRP blood levels in RA patients across clusters. Individual patients CRP blood levels (mg/L) are visualized as color gradient overlay on PCA plots based on A) baseline or B) 12-month proteomic profiles. Patient clusters are indicated by the distinct shapes.

Supplementary Figure 8: Proteins associated with RA disease activity identified by longitudinal proteomic analysis (FDR-corrected). A) Volcano plot of DA-associated proteins identified using GEE models (Figure 2C) with false discovery rate correction using Storey’s q-values ≤0.05. Protein names separated by semicolons indicates that peptides identified by mass spectrometry were common to both. B) KEGG pathway enrichment analysis was conducted using the DA-associated proteins (q-values ≤ 0.05). Plot showing the KEGG enriched terms with at least 2 proteins and a Benjamini-Hochberg adjusted p value ≤0.05. 

Supplementary Figure 9: Correlation between CRP and proteins identified as associated with DA outcome. Clinical CRP blood levels (mg/L) were log2-transformed prior to correlation analysis. The Spearman correlation was performed between CRP levels and proteins identified as associated with DA outcomes via GEE analyses. The heatmap displays proteins with Bonferroni-adjusted p-values ≤0.05 at either baseline or 12-month timepoints. Spearman Rho values are visualized using color gradient.   





Supplementary Figure 1:

[image: A black background with a black square

Description automatically generated with medium confidence]



Supplementary Figure 2:

[image: A graph of a number of clusters

Description automatically generated with medium confidence]


Supplementary Figure 3:

[image: A screenshot of a computer screen

Description automatically generated]


Supplementary Figure 4:


[image: A screenshot of a computer screen

Description automatically generated]

Supplementary Figure 5:

[image: A screen shot of a graph

Description automatically generated]


Supplementary Figure 6:

[image: A graph with a number of patients

Description automatically generated with medium confidence]

Supplementary Figure 7:

[image: A screenshot of a graph

Description automatically generated]



Supplementary Figure 8:

[image: A screenshot of a computer screen

Description automatically generated]

Supplementary Figure 9:

[image: A screenshot of a graph

Description automatically generated]



image9.png
Proteins

Spearman correlation with clinical CRP

CRP
SAA2
ORM1
SAAT;SAA2
LBP
LRG1
co
SERPINA3 | 040
SERPINA1 0.30
SAA4- 034 | 036
APcs< 034 | 032
cFB= 034 | 027
AHSG= -0.34 | 0.00
APOC3 -0.05
PCYOX1 -0.16
GSN= -0.33 | -0.26
RBP4 = -0.31 -0.32
SERPINA4
GPLD1

Rho

baseline 12m




image1.png
Selection criteria:

Disease activity:
Active = 12m DAS28-CRP >3.2
Remission = 12m DAS28-CRP <2.6
Erosion:

40 CCP+/RF+: Erosive = 30-60m Sharp erosion score 25
- 10 Active, Erosive

- 10 Remission, Erosive

- 10 Active, Non-erosive

- 10 Remission, Non-erosive

1. Pilot patient selection:

Non-erosive = 30-60m Sharp erosion score <5

|
____________ d

2. Patient selection expansion:

(22 CCP+RF+* |

- 10 Remission

- 12 Active

50 CCP-RF- (Following cinical daia valdation: |
[ -25Active ) | 4 patients were not DMARD naive at |

inclusion and excluded
_I - 7 patients re-classified based on serologyl
v I status across visits within 30m _!

Total 107 patients:

46 Seronegative (CCP-/RF-):
- 24 Active (3 erosive, 20 non-erosive, 1 NA)
- 22 Remission (4 erosive and 18 non-erosive)

61 Seropositive (CCP+ and/or RF+):
- 28 Active (12 erosive and 16 non-erosive)
- 33 Remission (10 erosive and 23 non-erosive)J

* completed with CCP+/RF- when necessary




image2.png
'

Consensus of optimal cluster number

14
ey
B 0.25 1 S 12
2 235
©0.20 4 I 5210
$0.15- : gﬁs
| -
= 0.10 - g O
| 254 -
© co
80.05- | 3 2=
gooo-_I' ! T T T T T T 0
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 9 10
Number of clusters k Number of clusters
C) D)
Consensus of optimal cluster number
< 14
5 0.25 - 4 12m
2 235
o 0.20 1 | z 210
=1 173
| -
= 0.10 - 5 6
| Q5 4=
o | £l
80.05 | 3 2.
gooo-_I' ! T T T T T T 0=
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 9 10

Number of clusters k Number of clusters




image3.png
A) -
10 3
3 2
@ ¢
% U 13 Ol
[a) *
-10 #—‘—
20 -10 0 10
Dim1 (14.6%)
C) a0 ,
050 T
840+
530
%)
c20=
N
T 10 =
0=
B1 B2
Cluster
E

Dim2 (8%)

| | | |
20 -10 0 10
Dim1 (14.6%)

G) A4 1|
10
< J ]
3 b
%‘ 0T Py Co|
a o, X
-10 (] F__
X ¢ ;I

-20 -10 0 10
Dim1 (14.6%)

B) 10 = —t ¢ I
— ‘boﬁy >
= o Serology
o O
§ : ‘.I ® Negative
£ o
0O 40 =f—® - ¢ Positive
20 -10 0 10
Dim1 (18.1%)
60 I
050 —
840+
530
n
c20=
N
10 =
0=
P1 P2
Cluster
DA
m  Active

A Remission

20 -10 0 10
Dim1 (18.1%)

Erosion
X  Erosive

® Non-Erosive|

H) T T
10
< d |
EN b
E °F T S e
& 8 %
(] -
LB

-20 -10 0 10
Dim1 (14.6%)





image4.png
A) KEGG Enrichment (B1 vs B2)

Complement and coagulation cascades b— Protein

Cholesterol metabolism O 10

Staphylococcus aureus infection : O 20

Systemic lupus erythematosus . O 30

Coronavirus disease - COVID-19 . O 40
Pertussis . -log10(pvalue)

Alcoholic liver disease =@
Viral protein interaction with |

cytokine and cytokine receptor @
Neuroactive ligand-receptor 10.0
interaction :
Chemokine signaling pathway 28

I
0 20 40 60 80 100 120

Fold Enrichment

B
) KEGG Enrichment (P1 vs P2)
Complement and coagulation cascades ‘ Protein
Cholesterol metabolism O O 10
Staphylococcus aureus infection . O 20
Systemic lupus erythematosus ‘l O 30

Pertussis . O 40

Coronavirus disease - COVID-19 = —‘ Jog10(pvalue)
ECM-receptor interaction =1-@
Proteoglycans in cancer
Focal adhesion I 10.0
Alcoholic liver disease =@ 28

0 20 40 60 80 100 120
Fold Enrichment




image5.png
Complement Proteins

CRP -

C1QB -

C1QC A

C1R -

C1S -

C2+

C3-+

C4A -

C4BPA -

C4BPB -

SERPINC1 -

SERPIND1

SERPINF2
VTN
VWF

m il

MO LODONOLO T —NLOONOO—RNORANMINOTONONMOOMONT FONRMMLY MO HOLOD 0D —F DANOTONON I XN DRI OIOOOON—O) OO0
B R A N T S B B S A B A N DAt o I T S I o T e N N S D B S B S S Bt 500
AOOOOOOOMOT T T I I T I FLOOOBOLOLODOOOOOOR NI RE0E060 HMHMMMMMMMMM T F I I S HOLOLOLOLOLOLOOOOIOINOOOOOONI NN IIR-600000000060000000

Patients

z.score [T |

-4 21012 4





image6.png
Complement Proteins

CRP

C1QA

C1QB -

c1Qc -

C1R~

C1S A

Cc2-] il

C3-+

C4A -

C4BPA -

C4BPB - |

C5-] ]
c6 LTI
C8A
C8B

C8G -
CFB - I
CFD - il

CFH -
CFHR1 -
CFHR2 -

CPB2 -+

F10 -

CFHR5 ]
CFI 4]
CLUA| _[!_I

F11 -

F12 -

F13B -

F2-

F5-]

F7 -

F9 -

KLKB1 |

KNG1

MASP1 - | ]
PLG - i

PROS1 4]

SERPINA1 |

SERPINC1 - |

SERPIND1

SERPINF2

VTN - [1]]

ADOHOOO0 T F O OO
COFION OO ANON NN OO FIORO

DI TDDTO—
RN

QMO T LODLOND—CIAONLOD =D —NILDDONNODI—ONONDI S =IO
R N S O T Y ¥ § J RO RGO eI OO0

587 =

OOOOOFI LTI TOOOOG

OF T T I I I F IOLOOOIBIOOOOOOO!

Patients

z.score [T .|

4 21012 4




image7.png
2

-
o

o

Dim2 (8%)

N
o

B)

10

Dim2 (6.1%)

-10

Baseline
o Cluster
O B1
o T A B2
| D
CRP mg/L
xR H 170
ol 98 A
o 2N 100
o = 40
o] (l) N 8
I p—
-20 -10 0 10
Dim1 (14.6%)
12 months
O || Cluster
M o P1
A A P2
S A\
CRP mg/L
& E Jia 170
o JM A A—]
YA\
o (I A N 100
40
O O 8
-20 -10 0 10

Dim1 (18.1%)




image8.png
2

Full cohort (serology combined)

4
SAA1;SAA2
P
HGFAC
3 P
CLEC3BJ
> (SERPINA4) | (IGKV2-29;IGKV2D-29
(PGLYRP2 7 e~ !
(_3 L }< !
SAA2) (TRa7) [SERPINA3
g2 -
e IGKV3-7
8 CRP o
T -G s SERPINAT)== ==t == | ==
1
°
Remission | [ Active
0 L] L} L] L} L]
0.02 0.07 0.2 0.5 1 2 5 15 50
Odds Ratio
B) KEGG Enrichment (DA)
. Protein
Complement and coagulation cascades
o 2
Cholesterol metabolism O O 4
Platelet activation O 6
Coronavirus disease - COVID-19
-log10(pvalue)
Neutrophil extracellular trap formation 5.0
ECM-receptor interaction @
Systemic lupus erythematosus @ 0
1.3
0 15 30 45 60

Fold Enrichment




