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. Causal effects between immunophenotype and focal epilepsy (FE).

Scatter plots for the effect of immunophenotype on epilepsy.
Scatter plots for the effect of immunophenotype on FE.

Scatter plots for the effect of immunophenotype on GE.

Funnel plots for the effect of immunophenotype on epilepsy.
Funnel plots for the effect of immunophenotype on FE.

Funnel plots for the effect of immunophenotype on GE.

Forest plots for the effect of immunophenotype on epilepsy.

0. Forest plots for the effect of immunophenotype on FE.

1. Forest plots for the effect of immunophenotype on GE.

2. MR leave-one-out sensitivity analysis immunophenotype on epilepsy.
3. MR leave-one-out sensitivity analysis immunophenotype on FE.
4. MR leave-one-out sensitivity analysis immunophenotype on GE.
5. Scatter plots for the effect of inflammatory protein on epilepsy.
6. Scatter plots for the effect of inflammatory protein on FE.

7. Scatter plots for the effect of inflammatory protein on GE.

8. Funnel plots for the effect of inflammatory protein on epilepsy.
9. Funnel plots for the effect of inflammatory protein on FE.

0. Funnel plots for the effect of inflammatory protein on GE.

1. Forest plots for the effect of inflammatory protein on epilepsy.
2. Forest plots for the effect of inflammatory protein on FE.

3. Forest plots for the effect of inflammatory protein on GE.

4. MR leave-one-out sensitivity analysis inflammatory protein on epilepsy.

5. MR leave-one-out sensitivity analysis inflammatory protein on FE.

6. MR leave-one-out sensitivity analysis inflammatory protein on GE.

Causal effects between immunophenotype and generalized epilepsy (GE).
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Fig. S1. Causal effects between immunophenotype and FE. AC, absolute count; CCR, C-C
chemokine receptor; CD, cluster of differentiation; cDC, conventional dendritic cells; CI,
confidence interval; CM, central memory; DN, double-negative; FE, focal epilepsy; HLA DR,
human leukocyte antigen-DR isotype; Ig, immunoglobulin; NKT, natural killer T cell; nSNP,
number of single-nucleotide polymorphisms; OR, odds ratio; SSC-A, side scatter area; TBNK,
T-cell, B-cell, and natural killer cell panel.

Panel Trait nSNP OR (95%Cl) P-value
B cell 1gD+ CD38- AC 17 0.9196 (0.8609-0.9822) —_— 0.0127
B cell 1gD+ CD24+ %B cell 20 0.9252 (0.8583-0.9973) +——— 0.0422
B cell CD19 on IgD+ CD24- 25 1.0258 {1.0051-1.0470) —— 0.0145
B cell CD19 on IgD+ CD38- 31 1.0244 (1.0025-1.0468) —e—i 0.0288
B cell CD19 on naive-mature 8 cell 28 1.0231(1.0003-1.0465) —— 0.0466
B cell CD19 on IgD+ 27 1.0240 (1.0035-1.0448) —e—i 0.0213
B cell CD25 on IgD- CD38- 22 1.0398 (1.0022-1.0789) —— 0.0378
B cell CD25 on IgD- CD38br 19 0.9116 {0.8565-0.5703) +————— 0.0036
B cell CD38 on transitional 24 0.9577 {0.9243-0.9923) —— 0.0169
Myeloid cell HLA DR on CD33br HLA DR+ CD14- 25 1.0211 {1.0026-1.0400) —— 0.0252
Maturation stages of T cell Naive CD8br AC 27 0.9594 {0.9303-0.9895) —0— 0.0085
Maturation stages of T cell CM DN {CD4-CD8-) AC 4 1.0641(1.0191-1.1112) — 0.0049
Monocyte CD14- CD16- AC 24 0.9738 {0.9528-0.9952) —— 0.0168
Monocyte CDé&4 on CD14- CD16- 16 1.0683 (1.0095-1.1306) —_— 0.0223
TBNK Granulocyte AC 24 0.9395 {0.8937-0.9876) —— 0.0144
TBNK CD45 on NKT 22 1.0385 {1.0046-1.0736) —— 0.0255
TBNK CD8 on NKT 18 0.9487 {0.9061-0.9933) L 0.0246
TBNK SSC-A on granulocyte 25 1.0347 (1.0010-1.0695) —— 0.0436
Treg CD39+ CD4+ %T cell 31 0.9770{0.9547-0.9998) —— 0.0477
Treg CD28- CD25++ CD8br AC 25 0.9643 {0.9342-0.9953) —t— 0.0245
Treg CD127 on CD8br 24 1.0536 (1.0047-1,1049) —— 0.0311
Treg CD25 on CD45RA+ CD4 not Treg 22 1.0341 (1.0079-1.0610) —— 0.0104
Treg CD4 on CD39+ secreting Treg 22 1.0274 (1.0028-1.0526) —— 0.0291
cDC CD8&6+ plasmacytoid DC AC 20 0.9437 (0.8950-0.9951) —— 0.0321
eDC CCR2 on monocyte 25 1.0501 (1.0089-1.0931) —— 0.0167
cDC HLA DR on plasmacytcid DC 23 1.0286 (1.0043-1.0535) —— 0.0207




Fig. S2. Causal effects between immunophenotype and GE. AC, absolute count; CCR, C-C
chemokine receptor; CD, cluster of differentiation; cDC, conventional dendritic cells; CI,
confidence interval; CM, central memory; DN, double-negative; FSC-A, forward scatter area;
GE, generalized epilepsy; HLA DR, human leukocyte antigen-DR isotype; Ig, immunoglobulin;
NKT, natural killer T cell; nSNP, number of single-nucleotide polymorphisms; OR, odds ratio;
SSC-A, side scatter area; TBNK, T-cell, B-cell, and natural killer cell panel; TCR, T cell
receptor; Treg, regulatory T cells.

Panel Trait nSNP OR (95%Cl) P-value
B cell Naive-mature B cell %lymphocyte 21 1.1970(1.0462-1.3695) ————  0.0088
B cell CD19 on transitional 26 1.1121 (1.0271-1.2042) —— 0.0088
B cell CD25 on IgD+ CD24+ 26 1.0724 (1.0219-1.1254) = 0.0045
B cell CD25 on unsw mem 24 1.0652 (1.0150-1.1178) —— 0.0103
B cell CD38 on CD20- 19 0.8072(0.6901-0.9441) +——=—— 0.0074
Myeloid cell CD33dim HLA DR+ CD11b- AC 28  1.0586 (1.0073-1.1124) —o— 0.0245
Myeloid cell HLA DR on CD33br HLA DR+ CD14dim 20 1.0924 (1.0154-1.1752) —— 0.0179
Maturation stages of T cell Naive DN (CD4-CD8-) AC 18  1.1522(1.0110-1.3132) H——— 0.0337
Maturation stages of T cell CD3 on TD CD8br 23 1.1109 (1.0035-1.2299) —— 0.0428
Maturation stages of T cell CD3 on EM CD4+ 19  1.0852 {1.0002-1.1992) —e— 0.0496
Maturation stages of T cell CD4 on CDA5RA+ CD4+ 27 0.9053 (0.8265-0.5916) —— 0.0323
Manocyte CD14+ CD16+ monocyte AC 20 1.1096 (1.0062-1.2237) —— 0.0373
Monocyte CD14+ CD16+ monocyte %mecnocyte 24 1.11326 (1.0073-1.2312) —— 0.0356
Monocyte CD16+ monocyte %monocyte 22 1.1982 (1.0539-1.3623) P 0.0058
Monocyte CD40 on CD14+ CD16- monocyte 23 0.9207 (0.8482-0.9993) I—O—! 0.0481
Monocyte CD64 on CD14+ CD16- monocyte 34 1.0379 (1.0061-1.0708) H" 0.0193
Monocyte CCR2 on CD14+ CD16+ monocyte 37 0.9443 (0.9011-0.9895) '—°—| 0.0164
TBNK CD8dim %T cell 19  0.8864 (0.7894-0.9953) I—O—f 0.0414
TBNK TCRgd %T cell 18 0.9216 (0.8615-0.9860) —o—i: 0.0178
TBNK TCRgd %lymphocyte 20 0.9472 (0.8988-0.9983) i 0.0429
TBNK CD16-CD56 on NK 28  1.1101 (1.0240-1.2034) —— 0.0112
TBNK CD4 on monocyte 15 1.1343 (1.0182-1.2636) —— 0.0222
TBNK FSC-A on HLA DR+ CD8br 18  1.0631(1.0013-1.1288) —— 0.0454
Treg CD39+ CD8br %T cell 20 0.8945 (0.8015-0.9981) —— 0.0462
Treg CD28- CD8br AC 14 0.7543 (0.6356-0.8953) ———— 0.0013
Treg CD28 on CD39+ resting Treg 22 1.0808 (1.0271-1.1373) = 0.0028
Treg CD4 on resting Treg 13 0.8259 (0.7063-0.9656) —— 0.0165
cDC CCR2 on monocyte 25 1.1071 (1.0101-1.2134) ’—0—' 0.0296
cDC HLA DR on plasmacytoid DC 23 1.0775(1.0201-1.1381) ’—’—' 0.0075
cDC HLA DR on DC 19  1.0809 (1.0093-1.1576) ’—0—' 0.0262
055 075 0.85 115 135 55




Fig. S3. Scatter plots for the effect of immunophenotype on epilepsy. CD, cluster of
differentiation, HLA DR, human leukocyte antigen-DR isotype; Ig, immunoglobulin, MR,
Mendelian randomization; SNP, single nucleotide polymorphism.
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Fig. S4. Scatter plots for the effect of immunophenotype on FE. CCR, C-C chemokine
receptor; CD, cluster of differentiation; FE, focal epilepsy; HLA DR, human leukocyte antigen-
DR isotype; Ig, immunoglobulin; MR, Mendelian randomization; SNP, single nucleotide
polymorphism.
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Fig. S5. Scatter plots for the effect of immunophenotype on GE. CCR, C-C chemokine
receptor; CD, cluster of differentiation; FSC-A, forward scatter area; GE, generalized epilepsy;
HLA DR, human leukocyte antigen-DR isotype; MR, Mendelian randomization; SNP, single

nucleotide polymorphism; TCR, T cell receptor.
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Fig. S6. Funnel plots for the effect of immunophenotype on epilepsy. CD, cluster of
differentiation; HLA DR, human leukocyte antigen-DR isotype; Ig, immunoglobulin; MR,

Mendelian randomization; SE, standard error.
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Fig. S7. Funnel plots for the effect of immunophenotype on FE. CCR, C-C chemokine
receptor; CD, cluster of differentiation; FE, focal epilepsy; Ig, immunoglobulin; MR, Mendelian

randomization; SE, standard error.
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Fig. S8. Funnel plots for the effect of immunophenotype on GE. CCR, C-C chemokine
receptor; CD, cluster of differentiation; FSC-A, forward scatter area; GE, generalized epilepsy;

HLA DR, human leukocyte antigen-DR isotype; SE, standard error; TCR, T cell receptor.
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Fig. S9. Forest plots for the effect of immunophenotype on epilepsy. CD, cluster of
differentiation; HLA DR, human leukocyte antigen-DR isotype; Ig, immunoglobulin; MR,

Mendelian randomization.
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Fig. S10. Forest plots for the effect of immunophenotype on FE. CCR, C-C chemokine
receptor; CD, cluster of differentiation; FE, focal epilepsy; HLA DR, human leukocyte antigen-

DR isotype; Ig, immunoglobulin; MR, Mendelian randomization; SSC-A, side scatter area.
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Fig. S11. Forest plots for the effect of immunophenotype on GE. CCR, C-C chemokine
receptor; CD, cluster of differentiation; FSC-A, forward scatter area; GE, generalized epilepsy;
HLA DR, human leukocyte antigen-DR isotype; MR, Mendelian randomization; TCR, T cell
receptor.
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Fig. S12. MR leave-one-out sensitivity analysis immunophenotype on epilepsy. CD, cluster
of differentiation; HLA DR, human leukocyte antigen-DR isotype; Ig, immunoglobulin; MR,
Mendelian randomization.
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Fig. S13. MR leave-one-out sensitivity analysis immunophenotype on FE. CCR, C-C
chemokine receptor; CD, cluster of differentiation; FE, focal epilepsy; HLA DR, human
leukocyte antigen-DR isotype; Ig, immunoglobulin; MR, Mendelian randomization; SSC-A,

side scatter area.
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Fig. S14. MR leave-one-out sensitivity analysis immunophenotype on GE. CCR, C-C
chemokine receptor; CD, cluster of differentiation; FSC-A, forward scatter area; GE,
generalized epilepsy; HLA DR, human leukocyte antigen-DR isotype; Ig, immunoglobulin; MR,
Mendelian randomization; TCR, T cell receptor.
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Fig. S15. Scatter plots for the effect of inflammatory protein on epilepsy. CCL, C-C
chemokine ligand; CXCL, C-X-C motif chemokine ligand; IL, interleukin; LIF-R, leukemia
inhibitory factor receptor; MR, Mendelian randomization; OPG, osteoprotegerin; SNP, single
nucleotide polymorphism; TNF, tumor necrosis factor; VEGF A, vascular endothelial growth

factor A.
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Fig. S16. Scatter plots for the effect of inflammatory protein on FE. CXCL, C-X-C motif
chemokine ligand; FE, focal epilepsy; IL, interleukin; LIF-R, leukemia inhibitory factor
receptor; SNP, single nucleotide polymorphism; TNF, tumor necrosis factor.
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Fig. S17. Scatter plots for the effect of inflammatory protein on GE. CD, cluster of
differentiation; GE, generalized epilepsy; IL, interleukin; IL10RB, interleukin 10 receptor
subunit beta; SNP, single nucleotide polymorphism; TNFSF, tumor necrosis factor superfamily
protein; 4EBP1, eukaryotic initiation factor 4E binding protein 1.
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Fig. S18. Funnel plots for the effect of inflammatory protein on epilepsy. CCL, C-C
chemokine ligand; CXCL, C-X-C motif chemokine ligand; IL, interleukin; LIF-R, leukemia
inhibitory factor receptor; MR, Mendelian randomization; OPG, osteoprotegerin; SE, standard
error; TNF, tumor necrosis factor; VEGF A, vascular endothelial growth factor A.
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Fig. S19. Funnel plots for the effect of inflammatory protein on FE. CXCL, C-X-C motif
chemokine ligand; FE, focal epilepsy; IL, interleukin; LIF-R, leukemia inhibitory factor

receptor; MR, Mendelian randomization; TNF, tumor necrosis factor.
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Fig. S20. Funnel plots for the effect of inflammatory protein on GE. CD, cluster of
differentiation; GE, generalized epilepsy; IL, interleukin; IL10RB, interleukin 10 receptor
subunit beta; MR, Mendelian randomization; TNFSF, tumor necrosis factor superfamily protein;
4EBP1, eukaryotic initiation factor 4E binding protein 1.
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Fig. S21. Forest plots for the effect of inflammatory protein on epilepsy. CCL, C-C
chemokine ligand; CXCL, C-X-C motif chemokine ligand; IL, interleukin; LIF-R, leukemia
inhibitory factor receptor; MR, Mendelian randomization; OPG, osteoprotegerin; TNF, tumor
necrosis factor; VEGF A, vascular endothelial growth factor A.
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Fig. S22. Forest plots for the effect of inflammatory protein on FE. CXCL, C-X-C motif
chemokine ligand; FE, focal epilepsy; IL, interleukin; LIF-R, leukemia inhibitory factor
receptor; MR, Mendelian randomization; TNF, tumor necrosis factor.
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Fig. S23. Forest plots for the effect of inflammatory protein on GE. CD, cluster of
differentiation; GE, generalized epilepsy; IL, interleukin; IL10RB, interleukin 10 receptor
subunit beta; MR, Mendelian randomization; TNFSF, tumor necrosis factor superfamily protein
4EBP1, eukaryotic initiation factor 4E binding protein 1.
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Fig. S24. MR leave-one-out sensitivity analysis inflammatory protein on epilepsy. CCL, C-
C chemokine ligand; CXCL, C-X-C motif chemokine ligand; IL, interleukin; LIF-R, leukemia
inhibitory factor receptor; MR, Mendelian randomization; OPG, osteoprotegerin; TNF, tumor
necrosis factor; VEGF A, vascular endothelial growth factor A.
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Fig. S25. MR leave-one-out sensitivity analysis inflammatory protein on FE. CXCL, C-X-
C motif chemokine ligand; FE, focal epilepsy; IL, interleukin; LIF-R, leukemia inhibitory factor

receptor; MR, Mendelian randomization; TNF, tumor necrosis factor.
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Fig. S26. MR leave-one-out sensitivity analysis inflammatory protein on GE. CD, cluster
of differentiation; GE, generalized epilepsy; IL, interleukin; IL10RB, interleukin 10 receptor
subunit beta; MR, Mendelian randomization; TNFSF, tumor necrosis factor superfamily protein;
4EBP1, eukaryotic initiation factor 4E binding protein 1.
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