a
Rat Ppplrl2b 856 EAREARLASLTSRVEEDSSRDYKKLYESALTENQKLKTKLQEAQLELADTKAKLEKMAQQKQEKTSDRSSV 926

EEEEEEE FEEEEEEEE PR EEEEE T T FEEEETTT TR
Human PPP1R12B 861 EAREARLATLTSRVEEDSNRDYKKLYESALTENQKLKTKLQEAQLELADTKSKLEKVAQQKQEKTSDRSSV 931

RN . T T [
Rat Pppiriza 912 YSYLEERKPYGSRLEKDDSTDFKKLYEQTLAENEKLKAQLHDTNMELTDLKLQLEKATQR-QERFADRSLL 982

b Rat Ppplrl2b 1  MAELEHLGGKRAESARARRAEQLRRWRGSLTEQEPAERQGAGRQLQTRRGSPRVRFEDGAVFLAACSSGDTDEVKKLLAR

RN R R RN AR AR N R AN A RN A AR R R RA RN RRRARRARRENA AN NI
Human PPP1R12B 1 MAELEHLGGKRAESARMRRAEQLRRWRGSLTEQEPAERRGAGRQPLTRRGSPRVRFEDGAVFLAACSSGDTDEVRKLLAR

N I N
Rat Ppplri2a 6 AKQKRNEQLKRWIGSETDLEP————————— PVVKRQKTKVKFDDGAVFLAACSSGDTDEVLKLLHR

Rat Ppplri2b GADINTVNVDGLTALHQACIDENLDMVKFLVENRANINQQDNEGWTPLHAAASCGYLNTAEYFISHGASVGIVNSEGEVP

RERRERRRARRRRRARRA AR ||||||||||||||||||||||||||| LTI
Human PPP1R12B GADINTVNVDGLTALHQACTDENLDMVKFLVENRANVNQQDNEGWTPL AAASCGYLNIAEYFINHGAS\‘/GIVNSEGEVP

Rat Ppplriza GADINYANVDGLTALHQACIDDNVDMVKFLVENGANINQPDNEGWIPLHAAASCGYLDIAEFLIGQGAHVGAVNSEGDTP
e I o

A o o IR DN D
Rat Ppplri2a LDIAEEEAMEELLOQNEVNRQGVDIEAARKEEER IMLRDARQWLNSGHISDVRHAKSGGTALHVAAAKGYTEVLKLLIQAG
s R s ek

0 o 1 e o o o A T
Rat Ppplrl2a YDVNIKDYDGWTPLHAAAHWGKEEACRILVDNLCDMETVNKVGQTAFDVADEDILGYLEELQKKQNLLHSEKRDKKSPLI
Rat Ppplri2b ESDLN--SKFQSGLFKNKEKMLYEEE IPKSQETEEENKESSSSSSEEEEGEDEVSESETEKEADKKPEV 386

CEPLETEET TR TECEEEE e TR TR e Py
Human PPP1R12B ESDLN-—SKIQSGFFKNKEKMLYEEETPKSQEMEEENKESSSSSSEEEEGEDEASESETEKEAVLEWPE - 386

N R . RN
Rat Ppplriza ESTANMENNQPQK TFKNKETL I TEPE—KNASRIESL~E-QEKADEEEEGKKDESSCSSE-EDEEDDSE 366



Rat Ppplri2b

Rat Ppplrl2a

Mouse Ppplrl2b

Mouse Ppplri2a

forward primer

3154 CTTCCTGTCCACCTCACTT 3172

[
2890 TAGAAAGAAGAATATCTGA 2908

1535 CCTTAGGGATCGAGGTTCTT 1554

| ||
1679 GAAGGAGAAAGACACTGCAG 1698

reverse primer

3294 CCAGACCTGACCTCGTCTA 3276

T T
3038 TTGTGTGTTTTCTGTCCTA 3020

1709 AACAGCTGACTCTCTGTTCT 1690

L T
1865 ACTTGAAGACTCTCTGTTCT 1846

Supplementary Figure 1. Lack of PPP1R12B antigen homology to PPP1R12A. (a-b) Anti-C

antibody’s antigen peptide (corresponding to 71 amino acids of human PPP1R12B) (a) or Anti-N’s
antigen peptide (corresponding to 386 amino acids of human PPP1R12B) (b) has great identity (94%) to
rat PPP1R12B (upper line) but low homolog to rat Ppplrl2a (35% identity in C-terminus; 59% identity
in N-terminus) (bottle line). Numbers are corresponding amino acid positions in the proteins. (c) cDNA
sequence alignments show the lack of primer sequence homology between Ppplrl2b and Ppplrl2a, for
both rat (upper panel, 19-mer) and mouse (low panel, 20-mer). Shown are four Ppplrl2b sequences used

by this study (also see Table 1): left for forward primer and right, reverse primer; numbers are
corresponding base positions in the cDNA.
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Supplementary Figure 2. Rare PPP1R12B (bold at top) interactions with other genes in PD, for females only (right), based on the 46 gene-
network (see Figure 6 and Supplementary Table 1). Black triangle, known risk for PD. Interaction with LMX1A reached absolute GW

significance after Bonferroni correction, referring to the thermometer bar on the upper middle; scale bar, 100 kb.



Supplementary Table 1. 46 genes in the PPP1R12B network wheel.

#

Gene name  System order from* to Chr Chr direction
ADH1B Enzyme 1 100,200,153 100,292,187 4 minus strand
comMT Enzyme 2 19,915,326 19,959,955 22 forward strand
DBH Enzyme 3 136,482,068 136,528,721 9 forward strand
DDC Enzyme 4 50,508,325 50,656,334 7 minus strand
LRRK2 Enzyme 5 40,500,195 40,799,277 12 forward strand
NQO1 Enzyme 6 69,700,201 69,798,954 16 minus strand
TH Enzyme 7 2,171,601 2,213,694 11 minus strand
DRD1 Receptor 8 174,860,699 174,896,699 5 minus strand
DRD2 Receptor 9 113,249,725 113,399,491 11 minus strand
DRD3 Receptor 10 113,825,192 113,931,521 3 minus strand
DRD4 Receptor 11 619,671 641,191 11 forward strand
DRD5 Receptor 12 9,752,592 9,808,709 4 forward strand
HGFAC Signaling 13 3,404,271 3,473,450 4 forward strand
KLB Signaling 14 39,158,118 39,493,248 4 forward strand
METAP1 Signaling 15 99,883,133 99,999,848 4 forward strand
PPP1R12B  Signaling 16 202,293,916 202,585,582 1 forward strand
PPP1R1B Signaling 17 37,700,199 37,832,386 17 forward strand
RABGAP1L  Signaling 18 174,002,465 174,997,750 1 forward strand
ACTR1B Structure 19 98,242,427 98,318,644 2 minus strand
CADM?2 Structure 20 84,007,790 86,992,225 3 forward strand
JCAD Structure 21 30,273,174 30,396,395 10 minus strand
AZI2 TF 22 28,358,334 28,363,241 3 minus strand
EIF3F TF 23 7,999,184 8,023,737 11 forward strand
FAM213A TF 24 82,159,539 82,203,534 10 forward strand
FOXA1 TF 25 37,993,604 38,107,646 14 minus strand
FOXA2 TF 26 22,534,036 22,668,157 20 minus strand
GMEB1 TF 27 28,931,625 29,106,052 1 forward strand
HEY1 TF 28 80,660,497 80,683,321 8 minus strand
HIVEP2 TF 29 143,034,282 143,286,922 minus strand
LMX1A TF 30 165,014,266 165,349,087 1 minus strand
NFE2L1 TF 31 46,120,325 46,147,807 17 forward strand
NURR1 TF 32 157,111,093 157,210,045 2 minus strand
PITX3 TF 33 103,837,118 104,098,949 10 minus strand
PLAGL1 TF 34 144,261,480 144,409,241 6 minus strand
SRP54 TF 35 35,434,291 35,501,800 14 forward strand
SLC18A1 Transporter 36 19,985,382 20,060,856 8 minus strand
SLC18A2 Transporter 37 118,981,071 119,091,767 10 forward strand
SLC39A13 Transporter 38 47,374,911 47,496,827 11 forward strand
SLC6A1 Transporter 39 11,004,257 11,107,643 3 forward strand
SLC6A11 Transporter 40 10,801,929 10,999,494 3 forward strand
SLC6A2 Transporter 41 55,670,106 55,765,906 16 forward strand
SLC6A3 Transporter 42 1,370,122 1,461,568 5 minus strand
SLC6A4 Transporter 43 28,515,188 28,574,177 17 minus strand
GCKR Other 44 27,611,154 27,796,526 2 forward strand
SERPINA1 Other 45 94,770,681 94,889,702 14 minus strand
SNCA Other 46 90,624,011 90,784,866 4 minus strand

*indicates the coordinates in chr, and define relative gene size in the wheel.




Supplementary Table 2. Significant SNP-SNP interactions in SUDs.
Males: 1-274; Females: 276-21_19; see Table Sl» for genes with Chr and»BP informatipn

No. | Chrl | SNP1 | BP i Chr2 | SNP2 ! BP2 i P-value
1 1 rs35873832 202300127 3 rs188286851 86980758 4.74E-42
2 1 rs35873832 202300127 14 rs1956430 38088472 9.57E-32
3 1 rs17438379 202356935 14 rs1956430 38088472 2.02E-31
4 1 rs3767423 202417563 14 rs1956430 38088472 2.11E-31
5 1 rs17438212 202331510 14 rs1956430 38088472 2.66E-31
6 1 rs11583656 202370997 14 rs1956430 38088472 2.66E-31
7 1 rs4950779 202542202 3 rs34584686 85345197 3.17E-31
8 1 rs4950778 202431464 3 rs34584686 85345197 9.30E-31
9 1 rs12404552 202566780 6 rs597493 143060990 3.20E-28
10 1 rs4950778 202431464 6 rs6926546 144407790 5.53E-28
11 1 rs3767392 202547101 9 rs1611118 136504923 2.15E-27
12 1 rs4950779 202542202 6 rs6926546 144407790 2.29E-27
13 1 rs697459 202547922 2 rs6745653 98289997 3.24E-27
14 1 rs1046269 202559753 4 rs3775434 90702781 4.88E-27
15 1 rs17438212 202331510 3 rs188286851 86980758 5.74E-27
16 1 rs11583656 202370997 3 rs188286851 86980758 5.74E-27
17 1 rs697459 202547922 2 rs73959752 98242427 5.78E-27
18 1 rs697459 202547922 2 rs79616802 98277090 5.78E-27
19 1 rs697459 202547922 2 rs11886025 98279076 5.78E-27
20 1 rs697459 202547922 2 rs11886239 98279574 5.78E-27
21 1 rs697459 202547922 2 rs73959769 98288549 5.78E-27
22 1 rs17438379 202356935 3 rs188286851 86980758 6.21E-27
23 1 rs4950778 202431464 6 rs62427148 144400664 6.69E-27
24 1 rs697459 202547922 2 rs17022045 98261688 7.92E-27
25 1 rs12404552 202566780 3 rs11715683 85372128 1.21E-26
26 1 rs4950779 202542202 6 rs62427148 144400664 3.03E-26
27 1 rs1046269 202559753 4 rs3822089 90704011 3.23E-26
28 1 rs1046269 202559753 4 rs3822090 90704876 3.23E-26
29 1 rs4950778 202431464 6 rs55928616 144399821 4.02E-26

30 1 rs4950778 202431464 6 rs56282161 144398956 4.04E-26

31 1 rs4950778 202431464 6 rs62427144 144395736 4.61E-26

32 1 rs4950778 202431464 6 rs55847642 144392105 4.64E-26

33 1 rs1046269 202559753 4 rs6822088 90764310 5.73E-26

34 1 rs12033091 202563966 6 rs79924684 144315102 7.42E-26

35 1 rs12033827 202564040 6 rs79924684 144315102 7.42E-26
36 1 rs12033091 202563966 6 rs74748302 144315419 8.23E-26
37 1 rs12033827 202564040 6 rs74748302 144315419 8.23E-26
38 1 rs4950779 202542202 6 rs55928616 144399821 1.56E-25
39 1 rs4950779 202542202 6 rs56282161 144398956 1.56E-25

40 1 rs4950779 202542202 6 rs62427144 144395736 1.79E-25

41 1 rs4950779 202542202 6 rs55847642 144392105 1.80E-25

42 1 rs585658 202573179 11 rs4436578 113306765 2.17E-25

43 1 rs585658 202573179 11 rs4620755 113309619 2.74E-25

44 1 rs4950778 202431464 6 rs113618940 144403097 3.51E-25

45 1 rs1046269 202559753 4 rs3775439 90709741 5.05E-25

46 1 rs1046269 202559753 4 rs6830166 90744993 1.15E-24

47 1 rs4950779 202542202 6 rs113618940 144403097 1.32E-24
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