American Journal of Human Genetics, Volume 92

Supplemental Information

Genomic Pathology of SLE-Associated

Copy Number Variation at the FCGR2C/3B/2B Locus

Michael Mueller, Paula Barros, Abigail S. Witherden, Amy L. Roberts, Zhou Zhang,
Helmut Schaschl, Chack-Yung Yu, Matthew E. Hurles, Catherine Schaffner, R. Andres Floto,
Laurence Game, Karyn Meltz Steinberg, Richard K. Wilson, Tina A. Graves, Evan E. Eichler,

H. Terence Cook, Timothy J. Vyse, and Timothy J. Aitman

Supplemental Inventory

Supplemental Figures and Tables
Figure S1
Figure S2
Figure S3
Figure S4
Table S1
Table S2

Table S3



scane
et i “E1zoonea)

EoGRES R, R
Fochan fobla  FocRane]
nirhcm

raniAel FeEon
AVETILreE o

10D ke
4G IECA 0D

FCRLA f
FCRLA |
FCRLA =
FERLA -

CRLR

FERLA [

FC&LRI":D:
FORLE

15 ararean|

MY

[
(9]
2

[+ FECE_ROaRoasTRERE_L11

'S 1SEOTE_ADSE_+_ 1 20004112028 HID

ABEE_AOCE_A_ | OODOIETIEDEE, A
<
o
[ %]
2

T soaEamEEEEAE_L IS

T 1R_ PR SN _OARRa s TR Ea_ L

7R 1 AT B BOMEA G R aET B

ATRE 1B RT3 a_ewua-ﬁ.eoe_:ﬁ
=
—
o]
<
—
-
%]
2

TREA rEa
SaTTEAEC e ]
TR TR_FEE 15 _BAEDaR Ta e

17T, ancuz_zmu.mamg_s i

1747 2o 17

173773_ALC 42, Euu:-:r:-:o-al:_m:\

|'Ju== B 12 00384 323 198 _HED

_AEC 1E_FOards ISTRAE_0
I

o
-
[ %]
2

DDA TR _E 19
I _oudeacaIiaRd_CS

ABCL3

[ DDA EEE 1AAR_111
e _RICﬁ‘ || zwmawzw!_ﬂm
3 CRBREIEIDIED_ D

| faneanranson

FOARLE FES

—eeaccarzIDaR i 17
BHDEE S DIE_G 14
RO 1Z37RR_H 12

ABC14

A = .




Figure S1. Fosmid Insert Tiling across the FCGR Locus

UCSC genome browser screen shot of fosmid insert mapping to the GRCh37/hg19
assembly by end sequence pair (ESP) alignment. FCGR gene loci and extent of the
proximal and distal regions of segmental sequence similarity are shown at the top.
Vertical dashed lines indicate the boarders of proximal and distal regions. Fosmids
are grouped by individual. * = de novo assembly and haplotype analysis of the
fosmid clone showed that it was derived from a duplicated FCGR3B locus and
contained a chimeric FCGR2B-5/FCGR2C-3' gene. The ESP mapping to the
“‘normal” copy reference genome shown here is therefore invalid. A = the ESPs of the
fosmid clone mapped to the FCGR locus but the assembled insert sequence
mapped elsewhere in the genome.
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Figure S2. Genomic Organization of the FCGR2/3 Locus Confirmed by
Sequencing of Hydatidiform Mole BAC Clones

Five hydatidiform mole BAC clones flanking as well as tiling across the FCGR2/3
locus were sequenced to confirm the genomic organization in the GRCh37/hg19
reference assembly. Alignment of the assembled insert sequences to the reference
genome confirmed the overall organization of the locus but showed that the length of
clones CH17-318H14 and CH17-135E1 was discordant with the average expected
insert size of the BAC clone library of ~200kb. However, this discrepancy was
explained by the presence of a large tandem repeat region 14.8kb in length
upstream of the FCGR2A gene (segment 1) which in turn is composed of a smaller
tandem repeat segments of 7.4kb (segment 2). While the reference sequence
contains two copies of the 14.8kb segment, sequence capture data obtained from
the FCGR2/3 locus in zero- (603:2.2, 799:2.1, 511:2.2, 810:1.1, 810:2.2) and one-
(603:1.1, 799:1.1, 799:1.2, 511:1.2, 810:1.2) copy individuals to carry out read depth
based CNV analysis (see Supplemental Figure 4) suggested that the segment is
repeated approximately eight times. Taking this into account the corrected insert size
of clones CH17-135E1 and CH17-318H14 was 226,509bp and 204,182bp instead of
137,709bp and 115,382bp, respectively, as initially suggested by the reference

mapping.
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Figure S3. Mapping of End Sequence Pairs of Hydatidiform Mole BAC Inserts
Tiling Across the FCGR2/3 Locus

UCSC genome browser screen shot of BAC inserts mapped to the NCBI36/hg18
assembly by end sequence pair (ESP) alignment. The 3'-end (red arrow) of clone
CH17-135E1 maps (incorrectly) to the reference sequence of the FCGR2B locus.
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Figure S4. CNV-seq Analysis to Detect Copy Number Variable Regions in
FCGR3B Zero-Copy Individuals

Dots show the logp ratio of read depth in 1.5kb windows between zero-copy offspring

and one-copy parent. Horizontal black bars show the location of gene loci including
HSPA7 (not labeled). Windows with logp(ratio) smaller -0.69 or greater 0.69 (~1.6-

fold difference in read depth) at P<0.05 were considered copy-number variable. Grey
areas show regions of four or more consecutive CNV windows.
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Figure S5. Organization of the FCGR2/3 Locus Carrying a Duplication of
FCGR3B

(A) Organization of the FCGR2/3 locus in the reference assembly. Arrows show the
(discordant)  alignment of the end pair sequences of fosmid
1201894 ABC11 2 1 000048046300 _F2, derived from an individual with an
FCGR3B duplication.

(B) Organization of the FCGR2/3 locus with a duplication of FCGR3B reconstructed
from sequencing of fosmid inserts from individual ABC11. Dotted boxes indicate the
segmental duplication. Arrows show the (concordant) alignment of the end pair
sequences of fosmid 1201894 ABC11 2 1 000048046300 _F2.

(C) Tiling of fosmids from individual ABC11 across the FCGR3B two-copy locus. The
two fosmids, including 1201894 ABC11 2 1 000048046300 F2, that cross the
CNV breakpoint are shown in black.



Table S1. List of Candidate PSVs Identified by Reference Sequence (hgl9)
Alignment and SNPs at Candidate PSV Positions Detected by Sequencing of
Fosmid Clones from Eight Individuals

proximal distal |
chr position PSV SNP chr position PSV SNP m?)(r) )Eic

“allele” “allele” P

1 161480913 T - 1 161562577 C - -
1 161480918 G - 1 161562582 C - -
1 161480920 C - 1 161562584 T - -
1 161481029 A - 1 161562692 G - -
1 161481063 T - 1 161562726 C - -
1 161481090 C - 1 161562753 T - -
1 161481094 G - 1 161562757 A - -
1 161481097 T - 1 161562760 C - -
1 161481108 T - 1 161562771 C - -
1 161481114 A - 1 161562777 G - -
1 161481123 T - 1 161562793 A T +
1 161481127 T - 1 161562797 G - -
1 161481143 T - 1 161562813 A - -
1 161481145 T - 1 161562815 C - -
1 161481146 G - 1 161562816 A - -
1 161481158 T - 1 161562826 G - -
1 161481165 A - 1 161562833 G - -
1 161481188 G - 1 161562856 T - -
1 161481345 G - 1 161563005 A G +
1 161481394 T - 1 161563054 C - -
1 161481401 A - 1 161563061 G - -
1 161481418 A - 1 161563078 G - -
1 161481479 T - 1 161563139 C - -
1 161481519 T AIC 1 161563179 C - +
1 161481530 G A 1 161563190 A - +
1 161481546 T C 1 161563206 C - +
1 161481561 C T 1 161563221 T C +
1 161481567 G T 1 161563227 T - +
1 161481617 A - 1 161563277 G - -
1 161481671 C - 1 161563330 T - -
1 161481672 T - 1 161563331 G - -
1 161481673 G - 1 161563332 C - -
1 161481729 A - 1 161563388 G - -
1 161481734 G - 1 161563393 A - -
1 161481743 A G 1 161563402 G - +
1 161481762 C - 1 161563421 T - -
1 161481764 A - 1 161563423 G - -
1 161481777 T - 1 161563436 C - -
1 161481779 T - 1 161563438 C - -
1 161481793 G - 1 161563452 T - -
1 161481800 G - 1 161563459 T - -
1 161481848 G - 1 161563507 T - -
1 161481853 T - 1 161563512 C - -
1 161481855 A - 1 161563514 G - -
1 161481863 A - 1 161563522 G - -
1 161481865 G - 1 161563524 T - -
1 161481878 G - 1 161563537 A - -
1 161482360 A G 1 161564019 G A +
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Table S2. Hydatidiform Mole BAC Clones Sequenced by Sanger Sequencing

clone ID accession version length [bp]
CH17-116H17 AC243898 2 233,801
CH17-318H14 AC243440 1 107,857
CH17-135E1 AC243509 1 130,018
CH17-478A19 AC243424 2 203,902
CH17-24115 AC243499 2 199,928




Table S3. Summary of FcyRIlb Expression in Relation to FCGR3B Copy
Number

frequency of 2B6+ 2B6+ mean
individual F%SEfB cells [%)] fluorescence
ID CD19+ CD56+ CD19+ CD56+
number

cells cells cells cells

1 2 96.9 1.1 223.7 ND

2 2 99.5 2.1 233.4 ND

3 2 95.4 1.3 224.8 ND

4 2 99.1 35 198.3 ND

5 2 97.3 2.0 141.7 ND

6 2 97.5 3.6 169.2 ND

7 2 98.3 4.4 209.1 ND

8 2 98.6 2.2 234.3 ND

9 2 97.5 0.7 195.4 ND

10 2 96.1 2.3 259.9 ND

11 2 98.8 3.2 174.7 ND

12 2 99.0 1.3 230.0 ND

13 2 99.0 2.9 189.6 ND

14 2 97.5 2.9 221.1 ND

15 2 99.6 5.1 207.6 ND
16 1 98.1 73.2 231.9 25.0
17 1 99.1 82.9 262.9 31.8

18 1 99.1 62.4 266.3 25.7
19 1 98.9 82.5 256.1 27.8
20 1 99.1 53.1 166.3 14.4
799.1.1 1 99.3 69.6 175.3 14.5

799.1.2 1 99.8 60.5 220.0 20.7
810.1.2 1 98.7 45.4 110.2 16.5

511.1.1 1 99.8 70.8 323.5 44.7
511.1.2 1 100.0 65.8 321.9 334
603.1.1 1 96.9 75.9 224.6 24.5

799.2.1 0 99.6 74.4 202.7 29.1
810.1.1 0 99.0 84.5 177.8 23.4
810.2.2 0 98.3 60.1 135.3 26.0
511.2.2 0 98.9 62.5 579.9 119.9
603.2.2 0 98.9 87.0 259.8 37.6

Individuals numbered 1 — 20 are unrelated; the remaining 11 are related and are
given a family designation followed by a unique identifier. ND = not detected.





