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Immune cell Egger intercept Cochran's Q-test

MR-Egger
IgD on IgD+ B cell 0655 0202 0330
BAFF-R on IgD+ CD38- B cell 0.601 0990 0769
BAFE-R on B cell 0451 0611 0.445
CD123 on plasmacytoid dendritic cell 0939 0.668 0.908
CD4RA on terminally differentiated CD4+ T cell 0.678 0607 0752
BAFE-R on naive-mature B cell 0464 0535 0441
IgD- CD27- B cell % lymphocyte 0922 0.882 0982
CD123 0n CD62L+ plasmacytoid dendritic cell 0952 0634 0890
Immature myeloid-derived suppressor cells absolute count 0581 0826 0723
1gD on IgD+ CD24- B cell 0642 0.144 0.225
1gD on IgD+ CD38dim B cell 0644 0313 0.491
BAFF-R on switched memory B cell 0631 0791 0779
CD45RA on naive CD4+ T cell 0798 009 0204
CD25 on IgD+ CD38- naive B cell 0858 0.165 0363
BAFF-R on IgD+ CD38+ B cell 0.666 0930 0843
CD25 on resting CD4 regulatory T cell 0722 0552 0751
BAFF-R on unswitched memory B cell 0644 0905 0816
CD39 on CD39+ CD4+ T cell 0.889 0.104 0.256
BAFE-R on IgD+ B cell 0445 0572 0419
BAFF-R on IgD+ CD24+ B cell 0597 0.878 0755
BAFF-R on IgD+ CD38dim B cell 0429 0676 0419
IgD on gD+ CD38- B cell 0627 0.466 0615
BAFE-R on memory B cell 0594 0954 0759

MR, Mendelian randomization; IVW, inverse-variance weighting,
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P<0.05 was considered statistically significant
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Immune cell

CD24 on memory B cell || id:ebi-a-GCST90001771

CD27 on IgD+ CD24+ B cell || id:ebi-a-GCST90001800

CD38 on IgD+ CD38+ B cell || id:ebi-a-GCST90001812

CD3 on CD39+ CD8+ T cell || id:ebi-a-GCSTI0001866

CD28 on CD39+ secreting CD4 regulatory T cell || id:ebi-a-GCST90001888
CD80 on CD62L+ myeloid Dendritic Cell || id:ebi-a-GCST90002036

P<0.05 was considered statistically significant
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Exposure Outcol Method OR (95% ClI) p-valu Adjust p

CD3 on CD39+ CDSbr Sjogrens syndrome MR-Egger 0.874 (0.645-1.185) 0.40214
Weighted median 0.894 (0.750-1.065) 0.20806

ww 0.884 (0.782-1.000) 0.04949 004949
ple mode 0.953 (0.752-1.208) 0.69922
Weighted mode 0.886(0.736-1.066) 0.22004
CD38 on IgD+ CD38br MR-Egger 0,833 (0.707-0.981) 0.04509
Weighted median 0.867 (0.754-0.998) 0.04612

ww 0.861 (0.781-0.949) 0.00251 002759
Simple mode 0.789 (0.633-0.983) 0.05086
Weighted mode 0.859(0.748-0.987) 0.04764
CD80 on CD62L+ myeloid DC MR-Egger 1090 (0.998-1.189) 0.06653
Weighted median 1.078(0.987-1.178) 0.09682

ww 1102 (1.033-1.176) 0.00315 002311
Simple mode 1.066(0.916-1.241) 041419
Weighted mode 1.086 (1.002-1.177) 0.05544
CD27 on IgD+ CD24+ MR-Egger 1.153(1.053-1.262) 0.00445
Weighted median 1151 (1.041-1.271) 0.00586

ww 1.115(1.044-1.191) 0.00124 002718
ple mode 1.005 (0.839-1.204) 0.95787
Weighted mode 1.167(1.064-1.280) 0.00268
CD28 on CD39+ secreting Treg 1.070(0.946-1.210) 0.29487
1049 (0.929-1.183) 0.43962

1096 (1.006-1.195) 0.03611 004965
Simple mode 1.156(0.953-1.403) 0.15501
Weighted mode 1046 (0.933-1.172) 0.45098
CD24 on memory B cell MR-Egger 1,138 (1.048-1.236) 0.00462
Weighted median 1105 (1.000-1.220) 004889

ww 1094 (1.026-1.165) 0.00562 003090
ple mode 1051 (0.881-1.254) 0.58393
Weighted mode 1122(1.032-1.219) 001125

MR, Mendelian randomization; IVW, inverse-variance weighting; I, confidence interval; DC, dendritic cell; br, bright; Treg, regulatory T.
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Cochran's Q-test

Immune cell Egger intercept MR-PRESSO
MR-Egger vw
CD24 on memory B cell 0.152 0965 0940 0.943
CD27 on gD+ CD24+ B cell 0.300 0757 0748 0773
CD28 on CD39+ secreting CDA regulatory T cell 0580 0225 0255 0228
CD3 on CD39+ CD8+ T cell 0937 0.408 0.485 0529
CD38 on IgD+ CD38+ B cell 0627 0.403 0456 0536
CD80 on CD62L+ myeloid dendritic cell 0,69 0241 0279 029

MR, Mendelian randomization; IVW, inverse-variance weighting.
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DE circRNAs Interacted DEmiRNAs  Targeted mRNAs

hsa_circ_0000345 hsa-miR-22-3p CHD, CCNJL, PHES, POGK, AKT3, BCL9L, CSorf24, ZNF609, MSL2, CYTH3, EPB41L2, ESR1, RICSB,

hsa_circ_0001345 hsa-miR-224-5p NCOAL, PDS5A, PDSSI, MPZL3, ENBP4, PRPE38A, RABSB, ZBTB39, TRUBI, KDM3A, KHNYN,
hsa-miR-452-5p SYNEL TRIB2, WDRS2, WWC2, RSBNL, SIRT1, C180rf25, INTS8, EPM2AIP1, ZNF644, ADD3,

PGM2L1, SE3B1, CHD2, CASD1, CDKN1B

hsa_circ_0000787 hsa-miR-6422-5p MAP2K3, TNS3, DDIT3, SORT1, MARCKS, CKAP4, IERS, SHCBP1, BID, SCARF1, HMOX1

hsa_circ_0006669 hsa-miR-374a-3p

hsa_circ_0001146 hsa-miR-26b-5p

hsa_circ_0001022 hsa-miR-26a-5p

hsa_circ_0007927 hsa-miR-200b-3p

hsa_circ_0000347 hsa-miR-1271-5p

hsa_circ_0000227
hsa_circ_0000228
hsa_circ_0001599
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(1)Univariable

Assumption 2 Confounders

| Assumption 1 (2)Multivariable
Genetics
Instrumental
Assumption 3 *
Selection criteria: Method: MR Egger, weighted (3)Bidirectional

Immune cells: 1. P<1x10%, 2. LD
12<0.001 within 10000kb
distance , 3.F-statistics>10
Sjégren's syndrome: 1. P<5x10%,
2. LD r?<0.001 within 10000kb
distance, 3. F-statistics>10

median, IVW, simple mode,
weighted mode

Sensitive analysis: Cochran Q
test, MR-Egger intercept,
leave-one-out test, MR-PRESSO
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Basic information of microarray datasets from GEO

Data source Platform log2Fold P_value Up- Down- Sample size  Detected RNA
change DEGs DEGs (SLE/Control) type
GSE175840  GPL11154 12 <0.05 15 Pl 5/5 miRNA
GSE175839  GPL11154 1.2 <0.05 167 1916 5/5 mRNA
[

roup
2 @sie
p
'
o

miRDB miRDB

miTar miTarBase

TargetScan TargetScan
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Variable PNP 57 (57%) SSc with PNP 43 (43%
Sex, n (%) 0.0
Male 5(29.41%) 12/(70.59%)
Female 52(62.65%) 31(37.35%)
Mean (standard deviation) age in years 5730 (1224) 67.07 (1047) <0.001
Mean (standard deviation) disease duration in years 1248 (8.68) 1626 (10.51) 0049
Mean (standard deviation) modified Rodnan skin score 805 (9.14) 7.36 (9.67) 0715
Raynaud’s phenomenon, n (%) 51(39.47%) 36 (83.7%) 0.860

Mean (standard deviation) nerve conduction study results

Nervus peroneus
Amplitude (mV) 332(179) 210(1.28) <0.001
Velocity (m/s) 45.2(11.1) 417 (3.43) <0001

Nervus tibialis
Amplitude (mV) 838 (284) 490 (2.84) <0.001
Velocity (m/s) 46.5(2:58) 40.8(3.20) <0.001
Nervus suralis
Amplitude (mV) 117 (654) 7.54(4.73) 0.002

Velocity (m/s) 47.2(12.2) 41.1(1.75) <0.001





OPS/images/fmed-11-1383186/fmed-11-1383186-g003.jpg
GircRNA GircRNA mRNA miRNA
Our dataset GSEB4655 T cell GSE175839 PBMC GSE175840 PBMC
bown marrow

!
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|

take the intersection|
Starbase

Predicted miRNAs
156 up-regulated

1180 down-regulated

presented at least | miRMap, miRanda, miRDB,
four databases | TargetScan, miTarBase

Predicted miRNAs

115 up-regulated 15 up-regulated
34 down-regulated 71 down-regulated

take the intersection

DEGs
P-value < 0.05
log2FC]| >1.2
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Parameter

NfL, pg/ml
GEAR pg/mL
GDFI5, pg/mL

FGF21, pg/mL.

SSc without
PNP
38 (55.88%)

Median
(interquartile
range)

98 (60-13.1)
77.1(439-99.0)
964.5 (705-1,389)

1307 (65.3-372.5)

SSc with PNP
30 (44.11%)

Median
(interquartile
range)

153 (118-25.0)
1005 (67.8-159.8)
1681.5 (1303-2049)

1483 (99.5-287.5)

p-
value

<0.001
0011
<0.001

0.501

062

036

065

NA

FGF21 Fibroblast growth factor 21; GDF15, growth/differentiation factor 15; GFAP, gial
fibrillary acidic protein; NfL, neurofilament ight chain; NA, not applicable; ,effect sze.

(Cohenls r).
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95% confidence interval
of the odds ratio

Predictor Estimate p-value Odds ratio Lower Upper
Intercept -473 -311 0.002 0.01 0.001 017
Health assessment questionnaire disability index 067 239 0017 195 113 336
Age 008 343 <0001 109 104 L4
Sex

Female-Male -200 -284 0,005 014 0.03 054

References: Dependent variable—patients without PNP; sex—male.
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Basic information of circRNA in 2 microarray datasets

Data source Platform _ log2Fold _ P_value Up- Down-  Samplesize  Detected RNA
change DEGs DEGs  (SLE/Control) type
GSE84655 GPL21825 1.2 <0.05 847 892 6/3 circRNA
Self-test dada / 1.2 <0.05 1602 1066 3/3 circRNA
SLE vs control ¢

-
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a left ceramic-on-polyethylene
total hip arthroplasty at our
hospital for traumatic left
femoral neck fracture

recurrence of inflammatory’
pseudotumor at the same place
and underwent right total hip

revision surgery at our hospital

2010.09

T

2019.07

2024.04

2017.06

2021.04

a right MOM total hip arthroplasty
at our hospital for right femoral
head necrosis

resection of a large periprosthetic
mass at our hospital

no recurrence of inflammatory
pseudotumor in a moderate
follow-up
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Men Women tal
Descriptive statistic | Number of patients 18 85 103
Mean (standard deviation) age in years 60.06 (14.92) 6166 (11.95) 6138 (12.46)
Mean (standard deviation) disease duration in years 895 (6.33) 15.14 (9.87) 14.06 (9.62)
Symptoms Raynauds phenomenon, 1 (%) 16 (88.58%) 71(83.52%) 87 (84.46%)
Mean (standard deviation) Modified Rodnan skin score 10.36 (12.95) 10,67 (8.78) 10.63 (9.41)
SSc-associated Classical antibodies* n (%) 8 (44.44%) 52(65.82%) 60 (61.86%)
antibodies $cl-70n (%) 4(2222%) 18 (2278%) 22(22.68%)
CENP-A and CENP-B 1 (%) 4(22.22%) 31(39.24%) 35 (36.08%)
RP11 and RP155 n (%) 0 3(3.80%) 3(3.09%)
Novel antibodies** n (%) 9 (50%) 35 (44.30%) 44 (45.36%)

#Scl-70 (topoisomerase 1), CENP-A and CENP-B (centromere proteins A and B, respectively), RP11 and RP155 (RNA polymerase I11). **Fibrilarin, NOR-90, T/ To, PM-Scl-100, PM-S¢l-75,
Ku, platelet-derived growth factor receptor (PDGER) and Ro-52.
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Age (years), mean = SD 63 £10 67 +13 n.s.
Female, n (%) 26 (100%) 25 (100%) ns.
Body mass index, mean + SD 23+£29 216 £3.0 ns.
Smoke history, n (%) 10 (38%) 8 (32%) ns.
SSc subtype
-Limited (IcSS¢) 18 (69%) 21 (84%) ns.
-Diffuse (dcSSc) 8 (31%) 4 (16%) ns.
Duration of Raynaud’s phenomenon 1811 22+13 ns.
(years), mean + SD
Disease duration at recruitment (years), 13+80 20 £10 0.0093
mean + SD
Telangiectasias, n (%) 13 (50%) 23 (92%) 0.0010
Interstitial lung disease, n (%) 14 (54%) 13 (52%) ns.
Pulmonary arterial hypertension, n (%) 0 (0%) 5 (20%) 0.0001
Artery hypertension, n (%) 7 (27%) 14 (56%) 0.0349
Coronary artery disease, n (%) 0 (0%) 1 (0.4%) ns.
Hyperlipidemia, n (%) 15 (58%) 20 (80%) n.s.
Gastro-oesophageal reflux disease, 11 (42%) 22 (88%) 0.0006
n (%)
Osteoporosis, n (%) 11 (42%) 13 (52%) ns.
Oesophageal dysfunction, n (%) 12 (46%) 17 (68%) ns.
Intestinal involvement, n (%) 4 (15%) 10 (40%) 0.0489
Digital ulcers, n (%) 10 (38%) 17 (68%) ns.
Hyperlipidemia, n (%) 15 (58%) 20 (80%) ns.
Serum calcium (mg/dL) (8.5-10.5 mg/ 9.26 +0.27 9.28 +0.52 n.s.
dL), mean + SD
Serum phosphate (mg/dL) (2.5-5.1 mg/ 3.83 +0.52 348 + 043 ns.
dL), mean + SD
Serum Mg (mg/dL) (1,6-2,6 mg/dl), 1.90 (1.80 - 2.00) 1.90 (1.80-2.05) ns.
median (IQR)
25-hydroxyvitamin D (ng/mL), mean 375+ 104 363 +13.6 ns.
+SD
Parathyroid hormone (pg/mL) (6.5 - 30.7 (23.2-46.7) 30.60 (25.2-43.2) ns.
36.8 pg/mL)
median (IQR)
Alkaline phosphatase unit/L (38 - 126 67.0 (54.5-73.0) 62.0 (46.5-73.0) ns.
unit/L), median (IQR)
HDL (mg/dL) > 43, mean + SD 62.0 + 14.1 61.0 £ 16.0 ns.
LDL (mg/dL) < 115, mean + SD 120 £21.6 123 £33 ns.
Albumin g/dL (3.5 - 5.0 g/dL), mean 4.01 +0.23 3.94 + 041 n.s.
+SD
C-reactive protein mg/dL (0 - 0.7 mg/ 0.30 (0.27-0.52) 0.30 (0.2-0.85) ns.
dL), median (IQR)
eGFR (mL/min/1.73 m2) < 60 n (%) 5 (19%) 2 (8%) ns.
Global score, mean + SD 3.85 £2.20 5.64 £2.28 0.0064
Treatment:
Vitamin D use, n (%) 26 (100%) 25 (100%) ns.
Phosphate binder use, n (%) 0 (0%) 0 (0%) ns.
Lipid-lowering medication use, n (%) 7 (27%) 1 (44%) ns.
Bisphosphonate use, n (%) 2 (8%) 4(16%) ns.
Denosumab use, n (%) 2 (8%) 5 (20%) ns.

Bold significant values. n.s., no significant.
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Correlation with global score

Variables NC group C group
r P value P value

Fetuin A 0.021 0.92 -0.400 0.04
BMP-2 -0.034 0.87 -0.026 0.90
BMP-4 -0.172 0.40 0.017 0.94
OPN 0.182 0.42 0.041 0.85
OPG 0.180 0.46 0.227 0.27
SPARC -0.176 039 0.024 091

Pearson correlation analysis was used. BMP, bone morphogenetic protein; OPN, osteopontin;
OPG, osteoprotegerin; SPARC, osteonectin.
Significant correlation is in bold.
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