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Fig. S1. sIL6R levels in CSF by genotype at D358A. Soluble IL-6R concentration is higher in
CSF of IL6R A358 carriers compared to those with IL6R D358 genotype in ADNI samples. Line
= median, D/D n=102, D/A n= 146, A/A n= 48. Comparisons between all combinations of
groups *** p<0.001 (two-sample t-test < 5.31 x 10°). Magenta : A358 allele carriers.
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Fig. S2. Increased shedding of A358 IL-6R. (A) A358 is associated with increased circulating
levels of sIL-6R in healthy donors. Blood from four healthy genotyped donors was
collected. Circulating levels (ng/ml) of sIL-6R in serum was measured by ELISA. (B)
A358 enhances ADAM17 mediated shedding. Membrane bound IL-6R was analyzed by
FACS. 293T cells were transfected with D358, A358 and ADAM17 inactive del353-362
constructs of IL-6R. After 48 hours of transfection, cells were treated with/without 20uM
of TAPI-2 (ADAM 17 Inhibitor) or with/without 100nM of GM 6001 (a pan-MMP
inhibitor) for 60 minutes prior to treatment with/without 1200nM PMA for 60 minutes.
The mean fluorescence intensity relative to untreated cells (where untreated cells are
given a value of 100%) of four individual experiments is shown. Error bars are standard
deviation. (C) Adam 17 at 2.5ug/ml and D358 or A358 IL-6R peptides at 10 uM
concentration were added in an assay buffer (25mM Tris, 2.5 uM ZnClI2, 0.005 Brij-35
(v/v) pH 9.0) and incubated at 37° C for indicated time. Data represents the activity of
Adam 17 over the time on the IL-6R peptides. We quantitated cleaved and uncleaved

product by checking area under the curve at expected Masses by Mass-spectrometry.



Results shows percent cleaved product (area under the curve) considering total (cleaved +

uncleaved area under the curve) as 100%. p value <0.05= *, <0.005=**, <0.0005=***,



A . B up-regulated genes
IL-6+IL-6R(NM): 0 5 2512507

p-STAT3

astrocytes microglia

Up in astrocytes Up in both
4 —
Cdsn
® Saa3 @
3 - Tgm1
95“ Saale
: ® | cn2
@ Timple e ®Bci3
= i Serpinagn‘ Hp
g @ ° ° °© o
£ ® e Socs3
§ * o ® Cci12 .
) chizi &8, of Fn
5 e _® 1) : o
s 7 . @ cmi76
2 2o g MM @ BC055004
o Ao e Gdae  ecci
L2 :. :o:‘ 3 a
0 - s . C4b

-1 A .

Up in microglia

! I I I [
-1 0 1 2 3 4

log, fold change microglia
Fig. S3. IL-6 responsive genes in astrocyte and microglia co-culture. (A) Immunoblot of p-
STAT3 of mouse astrocyte and microglia co-cultures 15 minutes after treatment with a
range of 1L-6 and sIL-6R (0 to 5nM) concentrations. (B) Five genes are in the top 25
differentially expressed gene sets in both astrocyte and microglia enriched cell types. (C)
Fold change plot for IL-6 and sIL-6R treated astrocytes and microglia. Average logz (fold

change) for microglia (x-axis) and astrocyte (y-axis) samples. Genes in color are



significantly up-regulated upon treatment of IL-6 and sIL-6R (adjusted p-value < 0.01,
[fold change| > 2). Genes in bold are the top 25 genes (for each cell type, by fold change)
up-regulated by IL-6 and sIL-6R treatment. Genes in gold are in the top 25 in both cell

types.
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Fig. S4. Density plots for three comparisons in the AD microarray samples. Density of the t-
statistics for all genes in human AD patients is shown in grey. The t-statistic densities of

the astrocyte (blue) and microglia (orange) gene sets are also plotted. Individual gene



statistics are plotted below the density plots. (A) IL-6 set enriched in patients with AD,
APOE4, and IL6R risk variant. Each t-statistic is measuring the relative difference
between the average expression in patients who carry A358 and APOE4 and patients who
carry APOE4 but not A358 (after adjusting for sex and batch). Note that the IL-6
responsive gene set densities are shifted toward the right of the plot, indicating that the
expression of these genes is higher in the A358 carriers. The astrocyte set has the highest
level of enrichment among A358 carriers with APOE4 and disease with 34.8% of genes
up-regulated in this set (ROAST p-value = 0.019). The microglia (p-value = 0.107) gene
set is not enriched among A358 carriers. (B) IL-6 set enriched in patients with AD,
APOES3, and IL6R risk variant. Each t-statistic is measuring the relative difference
between the average expression in patients who carry A358 and are APOE4- and patients
who lack both risk alleles (after adjusting for sex and batch). Note that the I1L-6
responsive gene set densities are slightly shifted toward the right of the plot, indicating
that the expression of these genes is slightly higher in the A358 carriers. The astrocyte set
has the highest level of enrichment among A358 carriers with APOE3 and disease with
34.8% of genes up-regulated in this set (ROAST p-value = 0.040). The microglia gene set
is not enriched (p-value = 0.065). (C) IL-6 set not enriched in AD patients who carry
A358 and APOE4 versus AD patients who carry A358 and APOE2/3. Each t-statistic is
measuring the relative difference between the average expression in patients who carry
A358 and APOE4 and patients who carry A358 and APOEZ2/3 (after adjusting for sex and
batch). Note that the IL-6 responsive gene set densities are not shifted toward the right of
the plot, indicating that the expression of these genes is not different in the APOE4

carriers (p-value > 0.135).
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Fig. S5. Gene expression of individual genes of the IL-6 responsive score. (A-D) Gene

expression for the four genes that constitute the 1L-6 responsive score stratified by

disease status and IL6R genotype. Error bars represent + 1 standard deviation from the

mean.
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Fig. S6. Manhattan plot of genome-wide p-values of primary study. (A) Manhattan plot of the genome-wide
association results for the primary study. (B) QQ plot comparing observed genome-wide association p-

values with the expectation under the null hypothesis of no association. No evidence of inflation of the test

statistic was seen (genomic inflation factor, L = 1.01)






Mouse ~ HumanZ  Mou: log2FClinE  Adjustedi-valu log2FC log2FCanE  Adjusted®-valuell  log2FC
Probeld GeneName 8 ’ N

Entrezld _ Entrez3d _ Symbol Astrocytes? __indstrocytes _ AstrocytesdqPCR) __Microgliall inMicroglia __Microglia{qPCR)
[A 55 P1953169 | 20210 NA__[saa3 er 3.26358 2.926-14 3.942 4.529 221617 4.067
A 52 318673 20208 6288 [saal er 2.9329 2.66E-15 -0.4773 419 6.46E-19 1.527
A_52_P627816 21816 7051 Tgm1 2.83847 1.02E-21 2.867 0.4723 0.004356 1.897
A 55 P2048607 | 15439 3240 [Hp 1.93923 2.036-16 2.229 1.814 1.15E-14 3.625
A 51474459 12702 9021 |socs3 y i 1.89115 2.046-17 NA 2.252 7.11E-19 NA
A_51_P110301 12266 718 |3 181132 2.69E-15 1.06 0.8055 7.60E-06 0.267
A 55 P1984556 | 20293 6347 [ccl12 - Gimotif)ligand2 151534 413612 NA 1.882 132613 NA
A 55 P2130178 | 14268 2335 [Fn1 fibronectin. 14 2.64E-08 0.8182 3.941 4.16E-19 2.561
A_51 P212782 16176 3553 [ib inter 0.8276 0.00413 0.6914 1172 0.001575 0.6835
A_52_P638459 20304 6352 |Ccls Gimotif)ligand® 0.5707 0.008417 0.6579 1.929 1.29E-09 2.155
A 51 464703 20307 6355 |ccls -Camotif)figand® 0.4508 3.21E-05 2.204 2.949 1.53E-24 3731
A_51_P283499 13491 1815 [Drd4 eptorD4 0.4464 0.005563 1228 0.6853 0.0009103 -0.2283
A 55 P2186027 | 14433 NA__[Gapdh 0.4036 0.0003672 -0.2006 04141 0.003306 0.04353
A 51 P375146 12491 948 |cd36 CD36@ntigen -0.4241 0.003393 1644 4.25E-11 2114
A 55 P2158990 | 16476 3725 [jun Junncogene -0.9505 0.0001527 -0.05985 0.02663 0173
A 55 P2025153 | 15289 3146 |Hmgbl D -1.286 7.79E-08 0.0857 0.006691 -0.1057
A 55 P2020472 | 70432 55680 [Rufy2 RUNGndIFYVElomain-containi 1203 1.326-10 0.1174 0.0001447 -0.01272
A 55 P2183172 | 19684 5962 [Rax radixin -1.487 3.376-09 -0.02185 0.01613 -0.2222
A 55 P2190994 | 386463 1041 [Cdsn ; 3.23403 8.53E-21 3.778 0461 1.091
A 55 P2070869 | 16819 3934 [Lcn2 lipocalinz2 2.48001 1.27€-19 NA 0.004142 NA
A 55 P1985850 | 21857 7076 [Timp1 232311 5.486-23 2.956 0.9691 2421
A 55 P2066116 | 12051 602 [Bcl3 BiEell 2.30501 211612 NA 0.0007113 NA
A 51_Paaassr 12609 1052 |Cebpd CCAAT/enhancerdindi indC/EBP) delta 2.23287 5.89E-17 NA 0.00034 NA
A 51 P159453 20716 12 er [Eladeh 2.22307 1.556-22 3.861 0.2262 0.09047
A 55 P2039284 | 15507 3315 [Hspbl heatBhoc 2.11388 2.88E-19 NA 0.5145 NA
A 55 P1953341 | 67701 10406 |Wfdc2 WAPHour-disulfidetEoreomain 2.05118 1.106-14 NA 0.5568 NA
A 52 P338956 | 104816 | 374569 |Aspg e 2.00063 2.58E-11 NA 0.8688 NA
A 51 P338443 57875 51129 |Angptl4 in-like® 1.91434 1.99E-11 NA 0.4443 NA
A 51 212754 21810 7045 [Tgfbi transformi hifactor 1.90746 1.336-16 NA 423609 NA
A 51374726 19288 5806 [Poa 1.82445 1.58E-15 NA 0.9675 NA
A 51 P312336 | 108052 6563 [Slcldal olutelzarri ilyaL4iureairansporter] 1.76706 1.27€-19 NA 0.9784 NA
A 55 P2050390 | 104010 | 64405 |cdn22 cadherin22 1.68127 1.986-12 NA 0.1099 NA
A_51_P501248 20698 8877 |sphki Kinased 1.65491 9.68E-11 NA 0.167 NA
A 52 220879 21817 7052 |Tgm2 i T i 1.62389 223613 0.798 0.08341 01812
A 55 P2017789 | 16190 3566 [l4ra interleukinBiteceptor,Blpha 1.57945 1.80E-11 NA 9.71E-06 NA

. leukocy I}
A_S5_P2097279 | 18733 NA  [Lirb3 Iyt el 1.49114 2.04€-12 NA 0.0001032 NA
A 51 144264 16598 10365 __[Kif2 Kruppel-fikefactorlung) 1.367 2.37E-06 0.4709 0.1615 05824
A 55 P2041828 | 22152 10381 [Tubb3 tubulin, betaBlassill 1.324 4.21E-07 0.9723 0.05518 -0.2726
A 51 268234 76527 146433 [134 interleukin34 1.016 5.87E-09 0.8387 0.5678 -0.2283
A 55 P1997756 | 16193 3569 [l interleukin® 0.9761 6.24E-10 2.162 0.7206 1473
A 55 P1968068 | 22059 7157 [Trps3 transfor 0.7519 2.926-07 -0.1406 0.2884 -0.4502
A 55 P2093286 | 11815 347 |Apod i 0.7444 0.0008963 0.7066 0.6857 142
A 52 P52303 14580 2670 |Gfap glialfibrillaryBcidicrotein 0.7319 0.002787 0.3145 0.4026 -0.5467
A 55 P1986188 | 23854 54849 |Defs DCPE 0.6798 0.000135 -0.02472 0.9964 01394
A 51255699 17392 4314 |Mmp3 matri 0.6359 1.11E-06 2.75 0.02065 0.9542 0472
A 51279100 19224 5742 |ptgst b i peroxi 0.609 6.01E-06 -0.2276 03193 0.05643 -0.006356
A 55 P2002557 | 20787 6720 [srebft y i iptionfactorl. 0.599 0.0005014 0.009386 -0.005159 0.9938 02883
A_55_P2130090 | 71994 1266 |cnn3 calponin3,cidic 0.472 0.001974 0.09737 0.02934 0.9506 -0.381
A_55_P1955906 | 20846 6772 [statl ignallr ipti -0.2332 0.009964 -0.187 -0.1928 01574 -0.2986
A 51 167971 23821 23621 [Bacel beta-si i -0.2392 0.04303 0.4867 -0.0312 0.9317 03311
A_51_P239673 15452 3251 [Hprt i i -0.3619 0.003794 0.5307 -0.008682 0.9844 -0.08503
A_65_P04961 18212 4915 [Nuke neurotrophiciyrosi Feceptor,Aype® -0.6124 2.41E-05 -0.1595 -0.09559 0.7702
A 55 P1967216 | 11487 102 [Adami0 _[amisintegri ina0 -0.6486 0.001072 -0.01704 0.03393 0.9565
A_55_P2016462 | 15945 3627 |Cxcl10 X-Ciotif)digandi10 -0.6488 0.01341 -0.5447 0152 0.8275
A 55 P1981415 | 56637 2932 |Gskab i -0.7354 0.0001824 -0.02413 ~0.2574 0.4585
A 55 p2052892 | 11798 112401 _[Xiap i i “1.081 1.55E-06 -0.1925 ~0.01024 0.9879
A_66_P108267 | 116810 | 121643 |Foxnd for 113 1.07€-05 -0.8682 -0.01521 0.9852
A S5 P2054628 | 18189 9378 [Nrxnl neurexind 154 1.52E-06 -0.1601 -0.02342 0.9809
A 55 p2158227 | 11600 284 [Angptl iopoi 155 6.71E-06 0.1321 -0.1348 0.3308
A_52_P306305 11641 NA _ |Akap2 Akinasel{PRKA)Bnchorbrotein 1572 3.436:07 0346 -0.156 0819
A_55_P2085974 | 16000 3479 [igit insulin-likeBrowthifactord 1691 1.49E-05 -0.6025 -0.0309 0.9805
A 55 p2017826 | 17863 4602 [Myb 174 110614 1228 0.1681 053 .
A 55 P2001238 | 67684 51747 |Luc7i3 LUCT-likeBHS Rerevisiae) 1886 1.186-07 0.2857 -0.7362 0.08011 -0.001676
A_51_P279038 19017 10891 |Ppargcla  |P"OX [Feceptor,gamma -1.903 3.786-13 .0.2134 -0.0568 0.912 2,05
coactivatoraaipha

A 55 P2097478 | 14544 %15 |Gda guanine 0.4641 0.02333 NA 2.45624 5.76E-13 NA
A_55_P2026139 | 381680 NA__ [BCO55004 _|cDNABequenceBC055004 0.7669 5.061E-08 NA 2.44527 4.10E-20 NA
A 55 p2078633 | 12268 721 t@BAChi 0.2818 0.01119 NA 2.22009 2.50E-19 NA
A_51_P341108 20732 6692 [spintl er i i 1.039 3.396E-09 NA 1.61425 7.886-13 NA
A_52_P363216 14538 2651 |Gent2 i i i 0.2039 0.05255 NA 15205 2.35E-15 NA
A_52 P422494 | 246746 | 146722 |Cd3001F ) igentlikelfamilyine 0.9488 3.76E-11 NA 148161 3.02E-15 NA
A_55_P1972605 | 11542 140 [Adora3 i 0.6266 0.0004212 NA 1.45518 4.05£-09 NA
AS1P181341 | 117148 | 54550 |Necab2 N-terminalEF- fumbi tein? 0.362 3.65E-02 NA 1.42033 7.95E-03 NA
A_S1_P346938 76905 116844 |Lrgl leucine-richialpha-2-glycoproteinil 1.061 473611 NA 1.39081 5.76E-13 NA
A_51_Pags739 80835 338442 |Niacrl niacinieceptord 1.083 1.006E-09 NA 1.39005 3.45E-11 NA
A_S5_P1961270 | 12517 971 |cdn2 CD72@ntigen 1.056 1.90E-08 NA 1.36002 8.77E-10 NA
A_S5 P2100645 | 170458 | 170589 |Gphaz glycoprotei 0.9042 0.01069 NA 13159 419603 NA
A_55 P1963920 | 327957 | 388325 |A4300 gene 0.8221 2.9926-07 NA 1.28548 2.68E-10 NA
A_S1 145785 11699 259 [Ambp i bikunin 0.7032 0.00003485 NA 1.25662 1.36E-08 NA
A 55 p2085142 | 20750 6696 [sppl ec i 0.4706 0.03912 NA 12324 3.50E-05 NA
A_S1_P234864 94282 94097 [sfxn5 sideroflexin® 0.008232 9.57E-01 NA 1.19957 4.05E-12 NA
A S5 p2013143 | 77411 80004 [Esrp2 jalBplici i 0.7225 544602 NA 1.19871 1.46E-02 NA
A S5 P2111355 | 353156 | 51162 |eg7 EGF i 0.1588 3.626-01 0.0253 1378 1.78E-09 1108

Table S1. Significantly different genes in astrocyte and/or microglia enriched culture samples.



GOl ~6+slL-
Gene®ntology GOferm P-value  Odds@atio OntologyBize Overlap ategory
G0:0006954 inflammatory@esponse 5.72E-08 26.9 343 7 Hp,ll4ra,Saa1,5aa3,Ccl12,Sphk1,Serpina3n
G0:0006953 acute-phaselesponse 1.37e-07 111 40 4 Hp,Saal,Saa3,Serpina3n
G0:0006950 responseffotress 4.99E-06 11.7 1079 8 C3,ll4ra,Saal,5aa3,Ccl12,Sphk1,Serpina3n,Tgm2
G0:0007275 multi i 1.49E-05 6.06 3668 14 Bcl3,C3,Cebpd,Socs3,Hp, Hspb1, ll4ra, Pirb,Ccl12,Sphk1, Tgm1, Tgm2, Timp1,Cdsn
G0:0016265 death 3.10€-05 7.44 1488 9 Bcl3,Hp,Hspb1,Lcn2,Ccl12,Sphk1, Tgm2, Timp1,Angptl4
G0:0007243 intracellular@roteinkinase@ascade 3.74E-05 9.54 831 7 Bcl3,C3,S0cs3,Hspb1,Ccl12,Sphk1, Tgm2
G0:0043086 negativeegulation®fRatalytic@ctivity 3.92E-05 11.7 559 6 Hp,Hspb1,Serpina3n,Timp1,Angptl4,Wfdc2
G0:0002250 adaptiveimmunel#esponse 6.58E-05 217 187 4 Bcl3,C3,114ra,Pirb
G0:0001819 positive@egulation®fytokine@roduction 8.05E-05 20.6 197 4 Bcl3,C3,Hspb1,1l4ra
G0:0002376 immuneBystemBrocess 0.000131 6.75 1379 8 Bcl3,C3,ll4ra,Len2,Pirb,Ptx3,Ccl12, Timpl
G0:1900407 re i idati e 0.000141 141 15 2 Hp,Hspb1
G0:0045766 positiveegulation®f@ngiogenesis 0.000157 332 89 3 C3,Hspb1,Sphk1
G0:0043067 regulation®fiprogrammeditell@eath 0.000169 7.41 1056 7 Bcl3,Hspb1,Ccl12,Sphk1,Tgm2, Timp1,Angptl4
G0:0019724 Bitellinediated@mmunity 0.00019 31 95 3 Bcl3,C3,Pirb
G0:0042832 defenseesponseoprotozoan 0.000367 83.1 24 2 Bcl3,1l4ra
G0:0018149 peptidelross-linking 0.000432 76.1 26 2 Tgm1,Tgm2
G0:0042092 type2@mmuneFesponse 0.000466 731 27 2 Bcl3,ll4ra
G0:0060548 negativeltegulation®ftell@eath 0.000561 8.76 589 5 Bcl3,Ccl12,Sphk1,Timp1,Angptl4
G0:0032651 regulati leukin- BProduction 0.000616 63 31 2 Hspb1,Sphk1
G0:0042093 T-helperitell@ifferentiation 0.000698 58.9 33 2 Bcl3,1l4ra
G0:0051707 responsefo®therrganism 0.000705 19.8 167 3 Il4ra,Lcn2,Ptx3
G0:0042088 T-helperfl@ypeimmune®esponse 0.000741 57.1 34 2 Bcl3,ll4ra
G0:0034097 responseffol®ytokine@timulus 0.00075 113 354 4 Pirb,Ccl12,Sphk1,Serpina3n
G0:0002293 alph: ifferentiati | 0.000786 55.3 35 2 Bcl3,ll4ra
G0:0043122 regulati - e/NF-| d 0.000859 183 159 3 Hspb1,Sphk1,Tgm2
GOl ~6+slL-
gy GO@erm P-value  OddsRatio OntologyBize Overlap ategory
G0:0006953 acute-phaselesponse 6.25E-10 167 40 5 Fn1,Hp,ll1b,Saa1,5aa3
G0:0006954 inflammatory@esponse 8.02E-07 245 343 6 Fn1,Hp,Saal,Saa3,Ccl12,Ccl8
G0:0050995 i i i oce! 0.000173 125 18 2 1l1b,Niacr1
G0:0001944 vasculature@ievelopment 0.000221 10.9 526 5 Socs3,Fn,ll1b,Ccl12,Spintl
G0:0060669 embryonicplacenta@norphogenesis 0.00026 100 22 2 Socs3,Spintl
G0:0009605 responsefo@xternalBtimulus 0.000351 7.83 914 6 Adora3,Fn1,I11b,Ccl12,Ccl8,Sppl
G0:0046627 i i i Bignalir hwa 0.000365 83.4 26 2 Socs3,ll1b
G0:0060674 placentalblood¥essel®evelopment 0.00052 69 31 2 Socs3,Spintl
G0:0044060 regulation®fE®ndocrinefbrocess 0.000555 66.7 32 2 111b,Niacr1
G0:0060986 endocrinethormoneBecretion 0.000664 60.6 35 2 1l1b,Niacr1
G0:0040011 locomotion 0.000742 6.75 1052 6 Adora3,Fn1,ll1b,Ccl12,Ccl8,Sppl
G0:0006955 immune@esponse 0.000776 8.23 692 5 Adora3,C4b,ll1b,Ccl12,Ccl8
G0:0031663 i i hway 0.000783 55.6 38 2 1l1b,Ccl12
G0:0042063 gliogenesis 0.00084 18.5 172 3 Fn1,l11b,Ccl12
G0:1900076 regulati JlinBtimulu: 0.0012 44.4 47 2 Socs3,ll1b
G0:1901701 1-cor 0.00121 9.95 440 4 Socs3,Hp,l11b,Ccl12
G0:0060711 labyrinthinedayer@evelopment 0.00125 435 48 2 Socs3,Spintl
G0:0072359 circulatoryBystem@ievelopment 0.00127 7.34 772 5 Socs3,Fn1,111b,Ccl12,Spint1
G0:0030593 neutrophil@hemotaxis 0.00141 40.8 51 2 111b,Spp1
G0:0051341 regulation®fxidoreductasectivity 0.00146 40 52 2 Hp,II1b
G0:0001763 mor i i ucture 0.00147 15.2 209 3 Socs3,111b,Spint1l
G0:0006950 responseffolBtress 0.00152 4.64 2178 8 Adora3,Fn1,Hp,ll1b,Saal,Saa3,Ccl12,Ccl8
G0:0016477 cell@nigration 0.00154 7.01 807 5 Adora3,Fn1,ll1b,Ccl12,Sppl
G0:0009914 hormonefransport 0.00171 14.4 220 3 Adora3,|l1b,Niacrl
G0:0051952 regulation®ffaminelransport 0.00207 333 62 2 Adora3,ll1b

Table S2. GO analysis in IL-6+sIL-6R treated astrocytes and microglia.



GSEAZesults@ndL-6+sIL-6R@reated@strocytes
GeneBet

Prop@fEenesd@nBet@ip-regulated

ROAST®P-value

TopR5L-6+sIL-6RAIp-regulated@enes@nGstrocytes
TopR5dL-6+sIL-6RAIp-regulated@enes@ni@nicroglia
IL-6-mediatedBignaling@ventsfPathwaydnteraction@atabase)
GenesAnvolveddninterleukin-6BignalingfReactome)
IL-6BignalingBathway@Biocarta)
Genesip-regulated@nthormalfibroblasts@n@esponseodL-6FDasu)

GSEAZesultsAndL-6+sIL-6RAreated@icroglia
GeneBet

1
0.96
0.415
0.5
0.474
0.569

Prop®fEenesdnBZet@ip-regulated

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

ROAST®-value

TopR5AL-6+sIL-6RAIp-regulated@enesdn@strocytes
TopR5dL-6+sIL-6RAIp-regulated@Eenesiini@nicroglia
IL-6-mediatedBignaling@ventsfPathwaydnteraction@atabase)
Geneslnvolveddninterleukin-6BignalingdReactome)
IL-6BignalingBathway@Biocarta)
Genesip-regulated@nthormalfibroblasts@n@esponse®odL-6FDasu)

0.76
1
0.293
0.5
0.368
0.314

Table S3. GSEA results in IL-6+sIL-6R treated astrocytes and microglia.

0.0001
0.0001
0.0001
0.0001
0.0005
0.0006



ClinicalESEAResultsEA358+A/sEA358-An@IIADRases
GeneBet

Number®fiBenes@nBet Prop@bfEenesdnBet@ip-regulated ROASTE-value

Top@5dL-6+slL-6RAp-regulated@enesnistrocytes 23 0.435 0.0028
TopR5dL-6+slL-6RAp-regulated@enesninicroglia 20 0.3 0.0108
IL-6-mediatedBignaling@ventsdPathwayldnteractionatabase) 47 0.17 0.0646
Geneslinvolveddn@nterleukin-6@ignaling@dReactome) 10 0.2 0.3123
IL-6Bignaling@athwaydBiocarta) 22 0.136 0.1887
Genesip-regulatedd@n@ormaldibroblastsAn@esponse®odL-6FDasu) 59 0.241 0.0283
Clinical@SEAResultsB\358+WsBA358-AnAAPOE4+ADRases

GeneBet NumberbfiGenesinBet PropBbfEenesdnBet@ip-regulated ROASTG-value
TopR25AL-6+sIL-6R@p-regulated@enesini@strocytes 23 0.348 0.0194
Top@5dL-6+slL-6RAp-regulated@enesn@nicroglia 20 0.3 0.1072
IL-6-mediatedBignaling@ventsfPathwaylAnteraction@atabase) 47 0.191 0.0777
Geneslnvolveddndnterleukin-6@ignaling@Reactome) 10 0.3 0.1308
IL-6Bignaling@athwaydBiocarta) 22 0.227 0.1896
Genes@ip-regulated@n@ormaldibroblasts@n@esponseodL-6FDasu) 59 0.19 0.0816
Clinical@iSEAResultsfA358+&s358-AnFAPOE4-BADRases

GeneBet Number®fiBenesdnBet Prop@fEenesdnBet@ip-regulated ROASTE-value
Top@5dL-6+slL-6RAp-regulated@enes@nistrocytes 23 0.348 0.0398
Top@5dL-6+slL-6RAp-regulated@enes@n@nicroglia 20 0.2 0.0649
IL-6-mediatedBignaling@ventsdPathwayldnteractionatabase) 47 0.106 0.2591
Geneslinvolveddn@nterleukin-6@ignalingdReactome) 10 0 0.8431
IL-6Bignaling@athwayBiocarta) 22 0.091 0.4701
Genes@p-regulated@n@ormaldibroblastsAn@esponse@odL-6FDasu) 59 0.172 0.2989
Clinical@GSEAResultsBA358+POE4+AsBAPOE-AADRases

GeneBet Number®fiGenesinBet Prop®fEenes@nBet@ip-regulated ROASTE-value
TopR25L-6+sIL-6R@p-regulated@enesini@strocytes 23 0.13 0.1347
Top@5dL-6+slL-6RAp-regulated@enes@n@nicroglia 20 0.05 0.8726
IL-6-mediatedBignaling@ventsdPathwayAnteractionatabase) 47 0.085 0.3674
Geneslinvolveddndnterleukin-6@ignaling@Reactome) 10 0.2 0.2358
IL-6Bignaling@athwaydBiocarta) 22 0.045 0.7115
Genesip-regulatedd@n@ormaldibroblasts@n@esponsefoL-6FDasu) 59 0.086 0.5165

Genotypedrequencies

ADRases
APOEEGenotype
IL6R@Genotype 22 23 33 34 44
D358/D358 0 1 7 20 7
A358/D358 0 0 14 21 10
A358/A358 0 0 5 7 2
NHCZases
APOE@Genotype
IL6R@ enotype 22 23 33 34 44
D358/D358 3 2 29 9 1
A358/D358 1 3 36 7 3
A358/A358 2 2 19 7 0

Table S4. GSEA results in human temporal cortex LOAD cases.



A35803 D358 A358Homozygotes Heterozygotes D358Homozygotes OddsRatio OddsiRatio

Frequency Frequency Frequency Individuals Frequency Individuals Frequency Individuals relative®o® relative®oR
AllControls 0.407 0.593 0.175 522 0.464 1382 0.361 1077
APOE4+ontrols” 0.392 0.608 0.167 123 0.449 330 0.384 282
AllTases 0.410 0.590 0.164 675 0.493 2030 0.344 1416 1.01 1.08
APOE4-Tases 0.402 0.598 0.156 258 0.493 818 0.351 582 0.98 NA
APOE34Tases 0.414 0.586 0.167 311 0.495 923 0.339 632 1.03 1.10
APOE44Tases 0.420 0.580 0.178 106 0.484 289 0.338 202 1.05 1.12

*BA358EH C'Rllele®Df@s22281458M358Z A Bl lele® s 2228145
ABAPOE4+E{ndividuals®arryng@ither®heBAPOE3/4RrBAPOE4/4enotype,AAPOE4-EAndvidualsthotRarrying@heBAPOE3/4®rAAPOER.4Zenotype

Table S5. Frequency of IL6R A358 and D358 by APOE status.



A358F D358 A358Homozygotes Heterozygotes D358HHomozygotes Odds®RatioXelative?
Age Frequency Frequency Frequency Individuals Frequency Individuals Frequency Individuals  toBAPOE4+&ontrols
APOE4+Tontrols? All 0.392 0.608 0.167 123 0.449 330 0.384 282
APOE4+[Cases All 0.415 0.585 0.169 417 0.492 1212 0.339 834 1.10
<=65 0.431 0.569 0.184 115 0.495 310 0.321 201 1.18
66-74 0.413 0.587 0.163 174 0.499 532 0.338 360 1.09
>=75 0.406 0.594 0.166 128 0.480 370 0.354 273 1.06

*BA358EC'Rllele® s 22281456358 A Rllele® s 2228145

ABPOE4+EAndividualsarryngRither@he@\POE3/4BrAAPOE4/4Fenotype,FAPOE4-EAndvidualsthot®arrying@he@POE3/4®rAAPOER. 4Benotype

Table S6. Frequency of IL6R A358 and D358 by different ages of AD cases.



Study Case@®3e4 Case@®4ed Case@®2ed Caselotal Ctri@3ed4 Ctrided Ctrl22e4 CtrlRotal Total Genotyping SNPs

Primary 68 35 103 90 19 109 212 HumanOmnil-Quad_v1-0_B 1140419
US@eplicationl 37 21 58 255 18 2 275 333 HumanOmni2.5-8vl_A| 2379855
USEeplication2 132 74 1 207 149 12 18 179 386 Human610-Quadvl_B 620901
US@eplication3 453 249 702 232 26 258 960 HumanExome-12vl_A 247870
Icelandic a4 31 75 37 38 75 150 | Illumina@iSeq@vholeEenomeRBeq| 16,566,811

Table S7. Summary of samples in the genotype datasets used to test for association.



