Appendix A

List of Oligonucleotides

Primer/Probe Name

Sequence

Long Range PCR for H6PD/SPSB1 Puplication

SPSB1-LR-f1
SPSB1-LR-f2
SPSB1-LR-f3
SPSB1-LR-f4
SPSB1-LR-f5
SPSB1-LR-f6
SPSB1-LR-f7
SPSB1-LR-f8
SPSB1-LR-f9
SPSB1-LR-r1
SPSB1-LR-r2
SPSB1-LR-r3
SPSB1-LR-r4
SPSB1-LR-r5
SPSB1-LR-r6
SPSB1-LR-r7
SPSB1-LR-r8

CTGTGTATCCAGTAGGTGCTTAATACTTT
CTTGGGAGAGATGTTTTCTAGCAGTT
CTTGAGAAGCTCATTCTAACCTGTCTTAG
AGAAACTCCATCTACAGGTGCTGTC
TCTCTGTAAGTTCTGTGCCTCTCTCT
GTATCATGCACTAGTACTTTATGCCTTTTT
AGTGTAATCCTGATGGTTTTCATTTAATAG
CTTTATTAGGCAATTCTATGGTGACATC
CTATGTCCAAGAGACTGCCTTGTT
GTATGAGAGGCATCTATAAAGCACCTG
CACCTGCTCACTGTAAGACTGGTACT
CCTCTGTCAATGAGAACTACTGTAAGAGAA
AGTGGGAAGAAGAGAAAAGGAAGTAAAC
GTAACTGTGACGATAAAAGGGAAGAAC
TAACATAACAACATCAGAATAACAGCAGTG
ATAACACCAGCTTAACAACAGCAATATAAC
GCTTAATAACAGCAATATAACACCATTGTA

qPCR Validation Primers for H6PD/SPSB1 Duplication

SPSB1-I-f
SPSB1-I-r
SPSB1-II-f
SPSB1-II-r

GGGGGTCATCGTGAATAATG
CCACTTGGACCACTTCCACT
ATGGGTTTGGTGTGGTTTGT
GAGTGGAGTGCAGGAAGGAG

qPCR Validation Primers for 10 CNV Loci
ED1176-loss-17-A-f
ED1176-loss-17-A-r
ED1176-loss-17-B-f
ED1176-loss-17-B-r
1085-loss-13-C-f
1085-loss-13-C-r
3409-loss-23-B-f
3409-loss-23-B-r
4203-loss-28-B-f
4203-loss-28-B-r
5324-loss-21-B-f
5324-loss-21-B-r
850-loss-22-B-f
850-loss-22-B-r
3584-gain-11-A-f
3584-gain-11-A-r
3584-gain-11-B-f
3584-gain-11-B-r

CGAGAGTGACTCCTGTTTTTCC
AGCCCCCTTTCAAACCTAAA
TGGAGCCCATCTCACCTTTA
TGCTTCTGGATTTGTTGCTG
AGGCCAAAATGAATCTGGAG
CTCGCTGAACCACTTGAACA
CAGACTGCTGAAGCCATGAA
CAAACCACGAGCAAGCTGTA
TTGACCCTAACCAAGGATGC
TTCTTGGCTGGGATGTTTTC
GCATATTGCGATCCTGGAAT
CGTTTGGTTTGCTCCTCAAT
AGCAGCCACATTGCCTTACT
GGCAGCCTTAGTTTTCATGG
AATTGGGGGTGTGATGATGT
CAAATAAAACGTCTGGTTGCAG
AAACTATGCCCTGGCCTTTT
CGAAGCCACTCCTCTGACTC
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Primer/Probe Name

Sequence

3766-gain-3-B-f

3766-gain-3-B-r

3789-loss-42-A-f
3789-loss-42-A-r
3789-loss-42-C-f
3785-loss-42-C-r
4179-gain-19-A-f
4179-gain-19-A-r

GCGCTGATGTTCTTTTCTCC
CAGCCATCAGCACTTTCAGA
ACCGCGTGCCTTAATTGTAT
TCTACCCACCCCTCTTCCTT
AAAGCGATGCTCCACAAACT
CATCGAAGCACGTGAACATT
CTGAGCCCCTGAGATCAGT
GAGAGTTCCCCAAAGCAG

PCR genotyping primers for CHL1 5' deletion

CHL-fwd-5
wt-rev-2
del-rev-1

TGATGATAATCCTCTTAGTTTTCATTT
GGGTTGGGAGTGGAATTGTA

AGCCACAGGTTGTTCTCCAC

qPCR genotyping primers for CHRFAM7A deletion

CHRFAM7A-MGB-fwd1
CHRFAM7A-MGB-revl
B2M-MGB-fwd1
B2M-MGB-revl
B2M_probel
CHRFAMYA probel

AGTAATAGTGTAATACTGTAACTTTAAAATGTGTTACTTGT
AGCCGGGATGGTCTCGAT
TGGGTTTCATCCATCCGACATT
AGACAAGTCTGAATGCTCCACTTTT
VIC-ATTCTTCAGTAAGTCAACTTC
6FAM-TCCTGACTGTACACATAAAA
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Appendix B

ABCA13 Custom Designed Oligonucleotide Array Validation

To identify copy number changes at the ABCA13 region in families with schizophrenia,
we designed a custom oligo array (Agilent Technologies) with 34,036 probes covering a
1.5-Mb interval at chromosome 7p12 spanning ABCA13. Validation experiments were
performed to assess the probe dose response on the custom array by hybridising a
series of 1x, 2x, 3x and 4x reference DNA (labelled in Cy5) against 1x reference DNA
(labelled in Cy3). The expected log2ratio of each probe would be at 0, 1, 1.58 and 2 for
the 4 experiments (corresponding to the 1x: 2x: 3x: 4x dosage). Analysis shows that
majority of the oligo probes fall on the dosage response curves for the expected labelled

DNA amount (Figure Al.1)
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Limear fit for each probe (44,000 regressions)

Figure B-1 Dose response of the custom ABCA13 oligo array. a) A series of
experiment were performed with 1x (blue), 2x (yellow), 3x (green) and 4x (red) reference
DNA hybridised against 1x reference DNA. The expected log2ratio of each probe for the
4 experiments would be 0, 1, 1.58 and 2 respectively. The dose response for the
majority of probes falls on the expected values. (x-axis: log2ratio, y-axis: genomic
coordinates of the probes) b) Best-fit linear regression lines were generated for the
expected and actual dosage response. The red line represents the expected fit. The
actual fit for each probe is shown in black, and the median best-fit linear regression line
for all probes is shown in green. The actual median fit (green) is close to the expected fit
(red).
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Appendix C

Whole Genome Tiling Path (WGTP) Array Quality Control

C1 Data Normalization

Data normalization, which includes background subtraction and spatial normalization,
were performed as previously described (Fiegler et al. 2006, Redon et al. 2006). Some
array profiles in our dataset demonstrated genomic “waves” in the signal intensities, a
phenomenon which appeared to be a general feature of array CGH datasets (Marioni et
al. 2007). One characteristic of these “waves” were their correlation to GC content of the
array probes. All array profiles were therefore GC-normalized: the log2ratio of each
clone in every sample is normalized against the GC content of the BAC clone using a

custom PERL script (developed by Dr Richard Redon and Armand Valsesia).

C2 Clone Filtering
Each WGTP array constructed at the Sanger Institute is spotted with 29043 large insert
clones from the “Golden Path” library (Fiegler et al., 2006). To eliminate possible

artefacts due to individual clones, the following inspection and filtering steps were taken.

C2.1 Inconsistent and frequently excluded clones

Clones that showed poor morphology, spot intensities or low signal to background noise
in individual experiment, or behaved inconsistently between dye swap experiments of a
given sample, would be flagged as being excluded from the analysis of that DNA sample.
Clones that were frequently excluded (in >75% DNA samples in both case and control
cohorts) were subsequently filtered from the CNV dataset. 93 clones were filtered based

on this criterion.

C2.2 Autosomal clones with homology to X/Y chromosome
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Autosomal clones that have homology to either sex chromosome would give variable
log2 signal ratios depending on whether hybridisations were performed with a male or
female test DNA. These “pseudo-X/Y clones” were detected using a custom R script
based on the difference between the average log2ratio of all female versus male test
DNA hybridisations (see Fig C-1). 100 clones with a difference of >0.1 between average
male and female log2ratio were excluded using this criterion. Examples of the

histograms of two removed clones are shown in Fig C-1b.
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Fig C-1 Autosomal clones with homology to X/Y chromosomes. Autosomal clones
with homology to X/Y chromosomes were detected using the average logZ2ratio values of
all female versus all male test DNA experiments. (a) A plot of the average female
log2ratio against the average male logZ2ratio for all clones. Majority of the autosomal
clones lie on the x=y line (blue line). Clones above this line are X-chromosome clones or
pseudo-X autosomal clones (filtered). Clones below this line are Y-chromosome clones
or pseudo-Y autosomal clones (filtered). (b) Histograms of two filtered autosomal clones.
i) a pseudo-X clone Chr2tp-28H7 and ii) a pseudo-Y clone Chr4-32K-2P15 (top panel:
experiments from male DNAs, bottom panel: experiments from female DNAS)
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C2.3 Artefacts due to hybridisation date

Clones were inspected with respect to the dates of hybridisation to detect artefacts due
to environmental factors (e.g. variations in array batch used, ozone level and humidity
level). When a set of clones with such artefact pattern was detected, the remaining
29,043 clones were screened by means of Pearson correlation coefficients to check for
similar artefact patterns. A list of 110 clones showing two systematic date-specific

artefact patterns were removed from further analysis (Figure C-2).

Chet TR Te——y

et P

Fig C-2 BAC clones showing systematic date-specific artefact patterns. Two
systematic date-specific artefact patterns were detected. Each plot shows clone
logZ2ratio fluorescence signal against the DNA sample sorted by dates of hybridisation. (a)
Hybridisations carried out prior to 05-Jul-2007 compared to those after 05-Jul-2007 i)
Chr5-32K-1K4, ii) Chr5tp-1C1 and iii) Chr17tp-7C3). (b) Hybridisations carried out on
Jun-20-2007 & June-21-2007 compared to the rest of hybridisations i) Chr1tp-8A5, ii)
Chr12tp-17A5 and iii) Chr20tp-6A8).

C2.4 Sex chromosome artefacts in male Lothian Birth Control Samples
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23 samples from the Lothian Birth Control (LBC) cohort demonstrated a mosaic Y
chromosome pattern, such that clones on Y chromosome exhibited lower log2ratio
fluorescence signal than in a typical male DNA sample hybridisation. These
chromosomal artefacts may be due to Y chromosome loss from the LBC subjects, who
were at relatively advanced age (~90 years old) at the time of DNA extraction. All non-

autosomal clones were removed from these 23 LBC male samples from further analysis.
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Appendix D

WGTP Array Supplementary Tables and Figures

Table D-1 Number and types of CNVs (Gain/ Loss) per DNA sample.

(a) SCZ samples (n=91) and (b) LBC samples (n=92)

a)
SCZ Sample Gain Loss Total
211 29 22 51 3975 36 12 48
220 27 17 44 3976 27 13 40
241 20 13 33 4042 44 25 69
297 42 21 63 4100 40 36 76
302 56 24 80 4101 36 22 58
323 31 37 68 4111 48 31 79
358 34 17 51 4160 46 31 77
385 55 45 100 4179 27 14 41
513 52 31 83 4203 43 27 70
621 36 39 75 4355 43 30 73
665 27 14 41 4398 37 38 75
850 33 16 49 4495 37 36 73
899 36 26 62 4710 42 28 70
1085 33 19 52 4716 51 33 84
1278 54 24 78 4748 54 22 76
1295 26 19 45 4773 47 19 66
1784 28 26 54 5307 34 26 60
3071 58 41 99 5324 57 24 81
3138 41 30 71 5379 41 20 61
3141 48 44 92 5386 55 40 95
3198 33 16 49 5390 65 30 95
3199 47 24 71 5446 46 24 70
3333 36 37 73 5467 48 41 89
3341 27 18 45 5541 24 20 44
3377 34 23 57 5562 20 18 38
3409 24 20 44 5587 41 39 80
3443 44 33 77 5660 61 22 83
3503 45 26 71 5758 50 30 80
3559 53 41 94 5792 29 15 44
3572 34 23 57 6273 59 32 91
3581 51 37 88 6276 26 14 40
3584 45 19 64 6289 73 34 107
3594 28 15 43 6596 29 17 46
3652 39 33 72 6626 53 46 99
3661 33 26 59 6634 41 32 73
3703 30 13 43 6638 32 25 57
3751 54 28 82 6667 33 16 49
3766 31 19 50 6744 39 20 59
3776 24 43 67 7019 32 22 54
3789 54 35 89 7103 38 16 54
3802 41 21 62 7132 35 20 55
3812 57 23 80 7180 10 21 31
3815 47 28 75 7183 24 18 42
3857 46 38 84 7287 56 43 99
3931 54 17 71 7294 40 38 78
3945 24 25 49 Grand Total 3650 2386 6036
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b)

LBC Sample
D003
D007
D008
D011
D012
D015
D019
D020
D026
D027
D032
D033
D035
D045
D049
D052
D053
D055
D058
D059
D060
D062
D075
D078
D086
D088
D098
D107
D127
D158
D161
D162
D164
D168
D176
D209
D211
D220
D223
D224
D226
D234
D235
D237
D242
D244

Gain
51
39
61
56
34
40
46
41
42
24
29
58
46
37
31
31
33
37
58
47
47
52
45
56
37
44
44
56
52
29
26
28
37
29
31
34
35
35
46
45
43
45
50
54
44
41

Loss
28
29
26
41
22
12
27
25
30
27
22
34
26
36
18
23
32
16
34
59
32
33
39
34
37
20
31
30
30
17

16
18
18

25
32
39
38
38
34
28
41
31
32
15

Total
79
68
87
97
56
52
73
66
72
51
51
92
72
73
49
54
65
53
92
106
79
85
84
90
74
64
75
86
82
46
32
44
55
47
39
59
67
74
84
83
77
73
91
85
76
56

D245
D246
D255
D263
D269
D272
D283
D287
D301
D328
D331
D332
D337
D341
D357
D365
D371
D379
D390
D391
D392
D399
D402
D435
D455
D477
D485
D489
D508
D514
D515
D518
D520
D521
D522
D531
D538
D548
LBC1
LBC10
LBC2
LBC3
LBC4
LBC6
LBC8
LBC9
Grand Total

25
32
59
54
43
41
38
52
41
34
53
55
51
69
42
44
35
49
41
45
47
42
86
50
66
43
46
72
44
52
28
26
18
24
31
36
37
44
23
76
52
32
28
31
57
53
3973

15
26
45
41
25
35
33
45
27
37
22
38
41
34
27
33
34
32
29
39
31
19
34
38
50
22
47
36
51
33
24
11
17
26
30
20
26
29
20
16
34
31
33
22
17
25
2689

40
58
104
95
68
76
71
97
68
71
75
93
92
103
69
77
69
81
70
84
78
61
120
88
116
65
93
108
95
85
52
37
35
50
61
56
63
73
43
92
86
63
61
53
74
78
6662
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Table D-2

113 Variants Specific to the SCZ Cohort

Chr Coordinates

Clones

Genes

10

11

12

13
14

15

16
17

18

19

20

21

22

23

chr1:2062380-2546655

chr1:2847618-3355092

chr1:9177728-9373336

chr1:68325266-68897278

chr1:71346768-71893785
chr1:105728511-105980971

chr1:111515826-111802379

chr1:205624502-205991690
chr1:232939949-233194586
chr1:246013817-246295055

chr2:731429-1026826

chr2:37650158-37992443

chr2:57138035-57341900
chr2:86130488-86470772

chr2:127333466-127814482

chr2:132668884-132859586
chr2:188772739-189096411

chr2:213735598-214074098

chr3:8686094-8880344

chr3:76248984-77652531

chr3:86998287-87362355

chr3:139094479-139416525

chr3:143326112-143612526

Chrltp-25A3, Chrltp-25A4, Chritp-
1A1, Chrltp-1A2, Chrltp-25A2,
Chriltp-25A1

Chrltp-25B4, Chrltp-1A8, Chrltp-
1A9, Chrltp-2583, Chrltp-1A7

Chriltp-23A3, Chrltp-25D10,
Chritp-1C7

Chrltp-4A8, Chrltp-20H2, Chritp-
28G5, Chrltp-23D1, Chrltp-28G4,
Chrltp-28G3, Chrltp-36B4

Chrltp-4C1, Chrltp-4B12, Chriltp-
38E10, Chrltp-18C6

Chrltp-6E3, Chritp-6E4
Chrltp-30E4, Chrltp-6H4

Chritp-21E1, Chritp-11G7
Chrltp-13G11, Chrltp-13H1
Chrltp-15A5, Chrltp-15A4

Chr2tp-3D6, Chr2tp-29G2, Chr2tp-
31F10

Chr2tp-16B5, Chr2tp-5F10, Chr2tp-
22C3

Chr2tp-24G11, Chr2tp-1D9
Chr2tp-5F6, Chr2tp-22D2

Chr2-32k-1B7, Chr2tp-7812,
Chr2tp-12G11, Chr2tp-7E6
Chr2tp-16E12, Chr2tp-11B5
Chr18tp-1A6, Chr2tp-7E12, Chr2tp-
4H8

Chr2-32k-404, Chr2tp-29F9
Chr3tp-2785, Chr3tp-4D7
Chr3tp-11A8, Chr3tp-11H6, Chr3tp-
4H9, Chr3-32k-6M10, Chr3tp-27A6

Chr3-32k-2L14, Chr3tp-20B2,
Chr3tp-18G12
Chr3tp-10F10, Chr3tp-18G6

Chr3tp-11B1, Chr3tp-1G2

PEX10, Clorf93, SKI, C1orf86,
HES5, RER1, PRKCZ, TNFRSF14,
MORN1, MMEL1, PLCH2, PANK4

ACTRT2, PRDM16

HG6PD, SPSB1

DEPDC1, RPEGS, GPR177

NEGR1

CHIA, Clorf88, DENND2D, OVGP1,
WDR77, CHI3L2, ATP5F1, CEPT1
CR1L, CR2, CR1

OR2AK2, OR2AJ1, OR2L13, OR2L3,
OR14A16, OR2L8, OR2L2, OR2WS3,
TRIM58, OR2LS, OR11L1

SNTG2

CDC42EP3, SLC30A6

REEP1, PTCD3, POLR1A, IMMT,
MRPL35

ERCC3, BIN1, MAP3K2, CYP27C1
GULP1

SPAG16

OXTR, CAV3, C3orf32

ROBO2

CHMP2B, VGLL3

ARMCS, DZIP1L, CLDN18, A4GNT,

DBR1
XRN1, TFDP2, GK5
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Chr Coordinates Clones Genes
24  chr3:189546565-189761158 Chr3tp-9H12, Chr3tp-18F1 LPP
25 chr4:7039049-7320802 Chr4tp-21E8, Chr4tp-7G10 SORCS2, TBC1D14, GRPEL1,
CCDC96
26 chr4:11668862-11990799 Chr4-32k-3N20, Chratp-9CS,
Chratp-1B4
27 c¢hr4:28258974-28570510 Chr4tp-6E1, Chradtp-16E1, Chratp-
6C4
28 ¢hr4:115564534-115809774 Chrdtp-13A7, Chrdtp-14D9, Chr4- UGTS
32k-4B10
29 ¢hr4:162138593-162324657 Chratp-17A12, Chratp-3E1
30 chrd:162734833-163023593 Chratp-3D7, Chrdtp-25C4, Chrdtp- FSTLS
21C3
31 chrd:168885634-169288268  Chratp-10G12, Chr4tp-9F9 ANXA10
32 chr4:189077762-189851429  Chratp-17E1, Chrdtp-17D1, Chrdtp- TRIML2, ZFP42, TRIML1
7D1, Chr7tp-16B7, Chratp-5C8,
Chratp-24A9
33  chr5:9850992-10044066 Chr5tp-18A3, Chr5tp-5H11
34 chr5:25051484-25333181 Chr5tp-6H2, Chr5tp-3E11
35 chr5:61438895-61723574 Chr5tp-19D4, Chr5tp-17G10 DIMTIL, KIF2A
36 chr5:84073606-84367471 Chr5tp-24B1, Chr5tp-6E5
37 ¢hr5:101134363-101393863  Chr5tp-25F12, Chr5tp-2A1
38 c¢hr5:104334472-104660077 Chr5tp-23B3, Chr5tp-1B3, Chr5tp-
15B7, Chr5tp-23E12
39 ¢hr5:110212743-110577198 Chr5tp-15G1, Chr5tp-24F9, Chr5-  WDR36, TSLP
32k-5C18
40 chr6:1994541-2304998 Chr6tp-4B5, Chr6tp-4D5, Chr6tp-  GMDS
5A4
41 chr6:7088879-7351773 Chrbtp-1C9, Chrétp-387 RREB1, CAGE1, RIOK1, SSR1
42 chr6:11754000-11930337 Chrétp-5E7, Chrétp-6A12 C6orf105
43 chr6:22212251-22607763 Chrétp-3C9, Chrétp-6A8, Chrétp-  PRL
3F3, Chr6tp-3B3
44 chr6:34358245-34603317 Chrétp-2C4, Chrétp-4H8 NUDT3, PACSIN1, RPS10
45 chr6:97469365-98475130 Chrétp-18H7, Chrétp-15B2, Chrétp- KLHL32, C6orfl67
8A7, Chrbtp-16H7, Chr6tp-17D11,
Chrétp-17A3, Chrétp-11E8, Chrétp-
16D3, Chr6tp-13C2, Chrbtp-12G11
46 chr6:143958314-144219762  Chr6tp-11C7, Chr6tp-18B6 PHACTR2, LTV1
47 chr6:160857306-161154655  Chr6tp-14D11, Chrétp-17C6 LPA, PLG
48 chr6:165840859-166673790  Chr6tp-8B6, Chrétp-19H8, Chrétp- SFT2D1, T, PDE10A, PRR18
14C5, Chrétp-15E7, Chrbtp-8C3,
Chrétp-19A1, Chrétp-10C12,
Chrétp-14F5
49 chr7:885103-1354746 Chr7tp-14F1, Chr7tp-4D8 CYP2W1, CENTA1, UNCX, C7orf50,
GPR146, COX19, GPER, C7orf20,
ZFAND2A
50 chr7:17320942-17609921 Chr7tp-4C1, Chr7tp-5D12 AHR
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Chr Coordinates

Clones

Genes

51

52
53
54

55

56
57
58
59
60
61

62
63

64

65

66

67

68

69

70

71
72

chr7:17795286-18873121

chr7:21281130-21501769
chr7:23686581-23846847
chr7:75289669-75520758

chr7:88344724-88962788

chr7:93658283-94064936
chr7:123672713-123975901
chr7:124338397-124505938
chr8:9670799-9988807
chr8:13581607-13896999
chr8:47038753-47556339

chr8:47728697-47982207
chr8:48950846-49170567

chr8:145496837-145824934

chr9:76652583-77315436

chr9:137112070-137464520

chr9:137590464-137867305

chr10:3722438-4002432

chr10:42524238-42830197

chr10:76904943-77122607

chr11:31339431-31549584
chr11:50013000-50737095

Chr7tp-23G6, Chr7tp-18H11,
Chr7tp-10E12, Chr7tp-3E3, Chr7tp-
22H9, Chr7tp-21E3, Chr7tp-1H3,
Chr7tp-17H9, Chr7tp-5E2, Chr7-
32k-2112

Chr7tp-21E8, Chr7tp-21A5
Chr7tp-14F2, Chr7tp-19€4
Chr7-32k-6E9, Chr7tp-17H6

Chr7tp-19G12, Chr7tp-10D4,
Chr7tp-18A2, Chr7tp-18C10,
Chr7tp-20H7, Chr7tp-22H12,
Chr7tp-16C8

Chr7tp-1E6, Chr7tp-17D3, Chr7tp-
21F8

Chr7tp-3C10, Chr7tp-986, Chr7-
32k-3118

Chr7tp-3G9, Chr7tp-3F4
Chr8tp-20B12, Chr8tp-6F6
Chr8tp-7A2, Chr8tp-7D2
Chr8tp-98B4, Chr8tp-1989, Chr8tp-
13H11, Chr8tp-19C4
Chr8tp-5G11, Chr8tp-3C12
Chr8tp-17F4, Chr8tp-16B12,
Chr8tp-3E4

Chr8-32k-5113, Chr8tp-16F9

Chr9tp-4G5, Chr9tp-5C11, Chr9tp-
6D10, Chr9tp-8C4, Chr9tp-5C12

Chr9tp-10A3, Chr9tp-7H9
Chr9tp-3C2, Chr9tp-3B10

Chr10tp-9H1, Chr18tp-10B5,
Chr10tp-4H7

Chr10tp-10B2, Chr10tp-3D8,
Chr10tp-12D4

Chr10tp-13C7, Chr10tp-6G6
Chr11tp-13E3, Chrlltp-13E8
Chrlltp-7H3, Chriltp-11A11,
Chr11tp-11E7, Chrlitp-16H3,
Chr11tp-3E2, Chrlltp-2B4,
Chr11tp-5F6

SNX13, HDACS

SP4

C7orfa6, STK31
TMEM120A, RHBDD2, POR,
STYXL1, MDH2

ZNF804B

SGCE, CASD1, COL1A2

CENTG3

CENTG3, POT1
TNKS, MSRA

PRKDC, UBE2V2, MCM4

GPT, CYHR1, GPR172A, PPP1R16A,
KIFC2, FOXH1, HSF1, SCRT1,
NFKBIL2, RECQL4, MFSD3, CPSF1,
SLC39A4, DGAT1, ADCKS, LRRC14,
VPS28, FBXL6, LRRC24

C9orf41, C90rf95, TRPM6, OSTF1,
C9orf40

C9orf62, OLFM1

LCN9, CAMSAP1, SOHLH1, KCNT1,
PAEP, GLT6D1

KLF6

BMS1
C10orfll

DPH4, DCDC1, IMMP1L, ELP4
OR4A5
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Chr Coordinates

Clones

Genes

73
74
75
76

77

78

79

80

81

82

83

84

85

86
87

88

89
90

91
92
93

94

chr11:58456668-58635415
chr12:17761730-18154145
chr12:51437221-51449660
chr12:131115602-131701464

chr13:18881229-19386914

chr13:51626371-51966133

chr13:82035430-82280653

chr13:86846920-87112550

chr13:112568275-112939870

chr13:113166605-113658050

chr14:74945402-75396561

chr14:103592318-103986703

chr15:22894873-23111579

chr15:25060215-25335769
chr15:41610450-41935933

chr15:83451942-84109983

chr15:99707205-100036184
chr16:2870892-3098404

chr16:57136506-57433538
chr17:61780311-61961765
chrl7:74849624-75362772

chrl7:76741026-77562577

Chr11tp-2G5, Chr11tp-13E10
Chr12tp-12A7, Chr12tp-5D12
Chr12tp-10A4, Chr12tp-11A11
Chr0-32k-1C11, Chr12tp-7A9

Chr13tp-5D8, Chr13tp-1B2,
Chr13tp-8F2, Chr13tp-10A5
Chr13tp-11D8, Chr13tp-11E5
Chr13tp-8E10, Chr13tp-1B10
Chr13tp-1F2, Chr13tp-5B8
Chr13tp-1D12, Chr13tp-4E6,
Chr13tp-3B4, Chrl3tp-10G6
Chr13tp-11B6, Chr13tp-11AS8,
Chr13tp-3D4

Chr14tp-8C7, Chrl4tp-10B10,
Chr14tp-3B9

Chr14-32k-3E3, Chr14-32k-2C12,
Chr14tp-2C5

Chr15tp-7D1, Chri5tp-11C3
Chr15tp-7C1, Chr15tp-4A1
Chri15tp-3H4, Chrl5tp-3G7

Chr15tp-10F9, Chrl5tp-10H5,
Chr15tp-5E3, Chri5tp-7G3,
Chri5tp-11G11

Chri15tp-1C4, Chr15tp-585
Chri6tp-13C6, Chri16-32k-2L14

Chr16tp-12E8, Chrl6tp-3F2
Chr17tp-6A10, Chr17tp-11D10
Chr17-32k-2112, Chr17-32k-2J21,
Chr17tp-6B11

Chr17-32k-2P9, Chr17tp-3H2,
Chr17-32k-2B20

FAM111B, GLYATL1

RERGL

KRT76

EP400NL, GALNTS, EP400, MUCS,
NOC4L, DDX51

MPHOSPHS, PSPC1, ZMYMS,
TPTE2

THSD1, VPS36, CKAP2, NEK3

PROZ, ATP11A, MCF2L, PCID2, F10,
CUL4A, F7

TMCO3, TFDP1, GAS6, FAM70B,
DCUN1D2, GRK1, ATP4B

JDP2, C14orfl, TTLL5, FLVCR2,
BATF

KIF26A

GABRG3

STRC, CATSPER2, SERF2, CKMT1B,
MAP1A, ELL3, SERINC4, HISPPD2A,
MFAP1, CKMT1A, PDIA3, WDR76

PDE8A, AKAP13, KLHL25

TM2D3, PCSK6, TARSL2

KREMEN2, HCFC1R1, CLDNS, IL32,
MMP25, CCDC64B, TNFRSF12A,
FLYWCH1, ZSCAN10, PAQR4,
FLYWCH2, THOC6, PKMYT1, CLDN6

GOT2, SLC38A7, CNOT1
PRKCA
ENPP7

C170rf55, NPB, SLC38A10,
MRPL12, NOTUM, C170rf70,
BAHCC1, THOC4, AATK, CCDC137,
SLC25A10, HGS, FSCN2, ARL16,
C170rf90, ANAPC11, TMEM105,
AZI1, PAHB, C170rf56, PDE6GG,
PYCR1, TSPAN10, MAFG, ASPSCR1,
ACTG1, ARHGDIA, PCYT2, DYSFIP1,
NPLOC4, SIRT7
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Clones

Genes

95
96
97

98

99

100

101

102

103

104

105

106

107

108
109

110

111

112
113

chr18:37767209-38078089
chr18:64349737-64656600
chr19:20265108-20637787

chr19:50553125-51160225

chr20:14561835-14936485

chr20:29267570-29480559

chr20:61940840-62284575

chr20:62108666-62376639

chr21:34576662-34852873

chr21:44384865-44825939

chr21:45508487-45829731

chr22:39890708-40040762

chr22:46219057-46441810

chr22:46503974-46908346
chrX:51220257-51533184

chrX:56037801-56325064

chrX:79042086-79447858

chrX:105332666-105446815
chrY:26625200-26913359

Chr18tp-5C12, Chr18-32k-1L20
Chr18tp-1H10, Chr18tp-5H6
Chr19tp-6G2, Chr19tp-2B11,
Chr19tp-6G2, Chr19tp-8A10
Chr19-32k-2E17, Chr18-32k-3I5

Chr20tp-5G6, Chr20tp-5G3,
Chr20tp-6C12, Chr20tp-1H11
Chr20tp-6F10, Chr20tp-5G2

Chr20tp-1F12, Chr20tp-4B8,
Chr20tp-2H9, Chr20tp-2H7

Chr20tp-2H9, Chr20tp-2H7,
Chr20tp-6G1,

Chr21tp-3F8, Chr21tp-3A5

Chr21-32k-2C5, Chr1-32k-7C17,
Chr21-32k-2€17, Chr21-32k-2G11

Chr21-32k-1N9, Chr21-32k-1B12,
Chr21-32k-1L4
Chr22tp-9A1, Chr22tp-8B6

Chr22tp-6F7, Chr22tp-4A6, Chr22-
32k-1H11, Chr22tp-4H5
Chr22tp-7A3, Chr22tp-7A10
ChrXtp-21H12, ChrXtp-20B10,
ChrXtp-4E12

ChrXtp-11B12, ChrXtp-6A3, ChrXtp-

21B4
ChrXtp-9E7, ChrXtp-23D8, ChrXtp-
10AS5, ChrXtp-4H6, ChrXtp-11A8

ChrXtp-11H2, ChrXtp-7E1
ChrYtp-1G9, ChrYtp-2D10

PIK3C3
CCDC102B, TXNDC10
ZNF826

GPR4, DMPK, CD3EAP, IRF2BP1,
VASP, QPCTL, EML2, NOVA2,
NANOS2, DMWD, PPP1R13L, GIPR,
RSHL1, SYMPK, FOXA3, FOSB, SIX5,
ERCC1, OPA3, SNRPD2, ERCC2,
RTN2

MACROD2

DEFB121, DEFB117, DEFB115,
DEFB119, DEFB116, DEFB118
RGS19, MYT1, SAMD10, TCEA2,
PRPF6, UCKL1, PRR17, DNAJCS,
SOX18, OPRL1, ZNF512B,
UCKL10S, C200rf135, TPD52L2,
NPBWR2

OPRL1, SOX18, RGS19, MYT1,
TCEA2, PRPF6, ZNF512B, PRR17,
NPBWR2, PCMTD2

KCNE2, RCAN1, C210rf51, KCNE1

TRPM2, C210rf33, ICOSLG,
C21orf2, KRTAP10-2, PFKL,
KRTAP10-5, KRTAP10-1, AIRE,
C21orf29, DNMT3L, C210rf90,
KRTAP10-3, LRRC3, KRTAP10-4
C210rf93, SLC19A1, C210rf123,
COL18A1, POFUT2

CHADL, RANGAP1, L3MBTLZ,
EP300, ZC3H7B

NUDT11, GSPT2

KLF8

TBX22

MUM1L1
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Table D-4 Results from qPCR Genotyping of a Candidate near CHRFAM7A

Analysis of all gqPCR experiments to determine CHRFAM7A genotypes. In each 96-well
plate 40 samples (+2 controls) were genotyped. Fold change of all samples in the same
experiment (sorted in ascending order) were plotted on the same graph (green dots) and
CNV genotypes were estimated by the change of the slope of the graph.

(o: Homozygous deletion samples; x: heterozygous deletion samples; +: duplication samples (E:
control sample NA10851; .: control sample NA12776)
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Appendix E

Validation of SCZ Specific CNVRs

E1 Validation by quantitative PCR

Ten CNV regions of various sizes and types (gains/losses, single/recurrent) were
selected from the 113 schizophrenia cohort-specific calls for gPCR validation. Up to
three sets of primers were designed tiling across each CNV region for gPCR. SYBR
quantitative PCR was performed to quantify the fold change of the patient DNA against

the reference DNA NA10851. Eight regions were validated (Table E-1).

Table E-1 10 regions selected for CNV validation by qPCR

Chromosome CNV Singleor gPCR

CNV Identifier Coordinates Type Recurrent Validated

chrl2:17761730-

3409-loss-23 18154145 Loss RERGL Single v
850-loss-22 :2355:1_‘,_}1092;2”3' Loss WDR36, TSLP Single v
5324-loss-21 ;2;%:27725;2251' Loss PRL Single v
1085-loss-13 gggggg%ﬁ' loss  KLHL32, C6orfl67  Single v
ED1176-loss-17 ;:;7;313195286' Loss SNX13, HDACY Single v
4203-loss-28 ;2;;?93::8283' loss  SGCE,CASDL, COLIA2  Single v
3789-loss-42 ;};;88;:[?;0?99. Loss TNKS, MSRA Single

3766-gain-3 ;;‘;15;:; 6768- Gain NEGR1 Single v

chr3:135094479- ARMCS, DZIP1L,

3584-gain-11 139416575 Gain CLDMN18, AAGNT, Single
DBR1
323-gain-32,
! hr9:137112070-
4179-gain-19, C° Gain C90rf62, OLFM1  Recurrent v

137464520
5758-gain-47
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E2 validation by custom oligonucleotide CGH microarrays
We designed a high resolution oligo array with Roche Nimblegen Inc., with a median
probe spacing of 40 bp, to validate the presence and delineate the breakpoints of 7 CNV

regions in the schizophrenia cohort.

Among them were two CNVRs that failed to validate by gPCR. With oligo array data we
confirmed the presence of the deletion on chromosome 8 at 9 Mb, and narrowed down
the CNV to ~chr8 9.83-9.87 Mb (Figure E-2a). No obvious sign of CNV was detected
near the duplication call on chromosome 13 at 139Mb, suggesting a false positive call

ascertained by WGTP analysis (Figure E-2b).

Furthermore, we confirmed the presence and resolved the boundary of another 3
CNVRs at 86-87Mb on chromosome3 (Figure E-3a), at 61 Mb on chromosome5: (Figure
E-3b) and at 137 Mb on chromosome9 (Figure E-3c). WGTP array data suggested that
these regions overlap the candidate genes chromatin modifying protein 2B (CHMP2B),
kinesin heavy chain member 2 (KIF2A) and olfactomedin 1 (OLFM1), respectively. In
each of these 3 cases, oligo array CGH validated the CNV regions, but restricted CNV

locations to intervals either upstream or downstream of the mentioned genes.

The oligo array also indicates that two recurrent CNVRs detected on WGTP were likely
false positive events. The former is a CNV in sample 5390 at chr14:103Mb overlapping
the gene kinesin family member 26A (KIF26A), and the latter is in sample 4179 at
chr20:44Mb spanning cadherin 22 precursor (CDH22) (data not shown). We cannot
confirm whether the other affected DNA samples with CNV calls on WGTP carried any

change at these loci.
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Figure E-2 Oligonucleotide array CGH validation of 2 CNV regions that previously
failed to validate with qPCR. a) (i) The deletion at chr8:9Mb detected in sample 5398
was confirmed by oligo array CGH, with the CNV boundaries resolved. (ii) Results from
5 hybridization experiments on the oligo array revealed the expected deletion in sample
5398 (green arrow, hybridized as reference). b) The duplication call at chr3:139Mb
showed no sign of CNV on the five pairs of DNA hybridized. (red filled block: CNV region
as determined by WGTP array; red unfilled box: the expected CNV determined by oligo
array; green arrows: pair of DNA samples we expected to see the CNV)
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(Figure E-3 to be continued)

302



b Chrd 61 Mb

orrge E142080u] LELLI L) B1EEp00d| eigasoual E1€20080] SrTouned|
Sarger HGTP ciones, AZgemt iy NCBISG
4

S _ChrStp—21C0 S— S _CHrStR-190
SR 5 ChrSTR-24H4 CHrES_ LI ST0- 1 £4 —
LTS _CheSEe—1 7610
= Pisgu
| )
P _Dup 1§ CAT jons

1
| HapHap_De 12t fons

HiCHBn 1ofSed froe Shrger WOTH

lozs calls From Sarger WOTF

ED13%E= lozs=28
E386= 1055=27
g chrs logarat io

EIDT 62 chrl AL 11
o il "

3 DIMTIL -
n Dup 1 SCAt ions of 1090 BaAser OFf HOM-—REpestMASKEd Segquence

18771, Chr 15 10658305 LTS, CArCH 1457421 24 |
13009, Che 16 2332511 169D, Chel s To492001 |
LAZTA ChelNLLahe2se |

o

20

(Figure E-3 to be continued)

303



¢ Chr9137 Mb

shrds | EFT o] ATERRREG|
Fanger WOTE lones, assesblu HCBIME
e G_Chr ST ans e — T T 40— LGN GTE- 00—
TR EE—§ G e— e_Ce G- 1 —

Crromopoms Bands LocaliSed by FISH MR Irg Clores

FefSea Genes
coLsAL i 00

smaller size

3 another CNV of

Figure E-3 Three CNVs confirmed by oligo array CGH.

a) A duplication (sample 5386, hybridized as reference) at chr3 86-87 Mb was validated.
CNV boundaries were refined to ~chr3 87.00-87.06 Mb b) A deletion (sample 5386,
hybridized as reference) at chr5 61 Mb was validated. CNV boundaries were refined to
~chr5 61.55-61.58 Mb ¢) A duplication (sample 4179, hybridized as reference) at chr9
137 Mb was validated.CNV boundaries were refined to ~chr9 137.28-137.45 Mb

(red or green solid box: CNV region as determined by WGTP array; red unfilled box:
expected CNV determined by oligo array; green arrows: pair of DNA samples expected
to display the CNV)
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