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Table 1. Tandem duplications Identified in Breast Cancer Predisposition Gross Duplications Detected and ldentified as Tandem
Genes as ldentified by DNA Breakpoint Analysis

. Classification e # of Tandem Findings/ 5'Breakpoint Element¢ 3'Breakpoint Element? ATM *
Gross duplication Effect Classification After
Before Total Tested (Intron) (Intron)
ATM EX22_25dup Frameshift VUS Mutation 1/1 LINE L1P3 AluSx/+ (25)
5'UTRdup Unknown VUS VUS 1/1 None (Intron 1 of AK311131) None (5'UTR)
SUTR EXTdup | Unknown | VUS VUS 3/4 None (Intron 3 of AK093551) None (1) — ——HH) i H—{—HHHHH—HH HH— - 0————HH-——HH—HH— - H-— T HHHHH ——1 i ——
5'UTR_EX6dup | Unknown VUS vUS 2/2 None (Intron 1of AK31T131) None (Exon 7) 123 4 56 7 8 ? 1] 13’ 15 1€] %?S)I 23%45 25%8 2?031 32333%;6 373839 494[2 42 41'1547 ﬁl??%é%%; 565758 5960 6162
5'UTR_EX9dup Unknown VUS VUS 1/2 AluSc8 (Intron 3 of AKO93557) None (9) 012 14 / ) 4 64
5'UTR_EX19dup Unknown VUS VUS 1/1 None (Intron 3 of AKO93551) AluSc8/- (19) BRCA ‘I . . *
5'UTR_EX20dup Unknown VUS VUS 2/2 None (Intron 2 of MPP2) AluSc/+ (20) *
EX2dup In-Frame VUS Mutation 1/1 AluSg/+ (1) None (2) *
EX3_11dup Frameshift VUS Mutation 2/2 None (2) None (11) = * %
BRCA1 EX6dup Frameshift VUS Mutation 1/1 AluSc5/+ (5) AluSp/+ (6) x
EX11dup Frameshift Mutation? Mutation 21/21 AluSx-AluY-AluSx/+ (10) FLAMC-AluSx1-FLAMC/+ (11) * *
EX11_12dup Frameshift VUS Mutation 2/2 AluSx-AluY-AluSx/+ (10) AluSx1/+ (12) == *
EX11_14dup In-Frame VUS VUuSsP 1/1 AluSx-AluY-AluSx/+ (10) AluSp/+ (14) x .
EX12_14dup Frameshift VUS Mutation 1/2 FLAMC-AluSx1-FLAMC/+ (11) AluSp/+ (14) * .
EX16_17dup Frameshift VLP Mutation 5/5 AluSg/+ (15) AluSz/+ (17) T8 I I H1 1 1 H] I 1 I 1 1 I ] N
EX16_18dup Frameshift VUS Mutation 5/5 AluSg/+ (15) AluSqg2/+ (18)
EX19_20dup In-Frame VLP Mutation 4/4 AluSg/+ (18) AluSz/+ (20) 1 2 3 45 6 7 8 9 10 TI 12 13 14 = 15 16 17 18 19 20 21 22
EX21_3'UTRdup Unknown VUS VUS 1/1 AluSz/+ (20) MIRT_Amn (3' downstream) BRCAZ * R
EX3dup Frameshift VUS Mutation 1/1 AluY/- (2) AluY/- (3) X .
EX4_10dup(Partial) | Frameshift VUS Mutation 1/1 AluY/- (3) None (Exon 10) * *
EX11_12dup Frameshift VUS Mutation 2/2 LINE L4 (10) AluSz6/+ (12) -~ 5 %—l-gg {1 g {1 1 {1 5 .g Il (1} % 5 {1 5 ; (] {1 {1 F
BRCAZ EX11_17dup Frameshift VUS Mutation 1/1 None (11) AluSg4/- (17) 1 34 / 9 10 111 131415 161/ 181 20 12223 24 7576
EX12dup Frameshift VUS Mutation 1/1 AluSq10/- (11) AluSc8/- (12)
EX13_23dup/trip | Frameshift VUS Mutation 2/2 LINE L2a (12) LINE L2a (23) CDH1
EX14_17dup Frameshift VUS Mutation 2/2 AluSx /+ (13) AluSz/+ (17) ~ -
EX19dup Frameshift VUS Mutation 1/1 None (Exon 18) None (19)
Nodw G| " oS /2 None None 2 0 a1 —
CDHI IN2dup (b) nknown VUS 10/10 AluSp/- (2) AluSz/- (2) 12 3 45 6 B9 10 111213 1415 16
EX3_3'UTRdup Unknown VUS VUS 1/2 LINE L2a (2) MIRc (Intron 7 of TANGO6)
5'UTR_EXIdup Unknown vUS VUS 11 None (Intron 1 of ZNRF3) MERS1A [LTR] (1) CHEK?Z2 _ _—
EX2_3dup (a) VLP 2/2 AluSc8/+ (1) AluSp/+ (3) e
CHEK2 EX2_3dup (b) In-Frame s VLP 1/1 None (1) None (3) _ .
EX2_3'UTRdup Unknown VUS VUS 34/35 AluSx-AluSp-AluSx/+ (1) AluSx/+ (Intron 1of TTC28)
EX5_6dup Frameshift VUS Mutation 1/1 AluY/+ (4) AluY/+ (6) - % 5-:._3 le_ g g % g 5 -IIO_—II—I 1l2 1'3 1?
EX11dup (a) Frameshift VUS Mutation 3/3 AluYa5/+ (11) AluY/+ (12) — — — — — — —
PALB2 EX11dup (b) Mutation 1/1 AluSz/+ (11) AluSx/+ (12) PALBZ . *
EX13_3'UTRdup Splicing® VUS Mutation 1/1 AluY/+ (12)-Estimated w/i 300nt | None (Intron 2 of NDUFAB1) ! H] ] 1} N N N I I I [~
“Previously established as a well-known founder mutation 1 2 3 4 5 6 7 8 9 1 O 11 12 13

Small in-frame gross duplication in an unstructured region of BRCATleading to uncertain structural impact
¢ Tandem finding in concert with a publication at the time of assay lead to reclassification of this variant due to the activation of a cryptic donor in the last exon leading to frameshift
IElement orientation relative to the gene is indicated when possible (elements located in other genes do not have orientation indicated): (+) same orientation as the gene; (-) opposite orientation as the

Figure 2. Depiction of all gross duplications identified in this clinical cohort. All gross duplications identified in the clinical cohort are depicted roughly to scale for the six genes assayed in the DBA. Duplications that had at least one proband with a tandem finding
are indicated by * after the line representing that duplication. Note that this depiction does not imply to-scale the location of identified breakpoints rather breakpoints are randomly placed near the middle of the involved intron. Dashed vertical lines are placed as a
visual aide.
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100% 100% .. A vast majority of gross duplications in ATM, BRCAT, BRCAZ2, CDHI1, CHEK?Z,
90% 90% and PALB2 were identified in tandem in this clinical cohort (78-97%).
. . Many gross duplications had breakpoints where at least one, if not both,
80% 80% breakpoints fell within an Alu element, which is consistent with foregoing
s 70% 70% literature reports.
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= () (] : T : :
-g = alter the basic gene structure and the qualitative impact is not predictable.
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W Detected 10 30 L B mVUS mVLP - Pathogenic mVUS mVLP - Pathogenic |
B Tested 4 18 9 7 . Venter JC, Adams MD, Myers EW, et al. The sequence of the human genome. Science Feb 16
d Figure 4: Classification rates for gross duplications before and after DBA . (A) Percent classification ascribed to each tandem gross duplication before and after DBA- 2001;291(5507):1304-1351.
Tandem L 17 8 - 4 tandem-finding. (B) Percent classification ascribed to each reclassification-eligible gross duplication before and after DBA-tandem-finding. Eligible gross duplications must ' I\/\az.oyer 5. Genomic rearranggments in the BRCAT and BRC,AZ genes. Hum Mutat May 2005;25(5):415-422
Figure 3. Tested cohort of samples and alterations per gene. Number of duplications detected (navy), tested (cyan) and have been identified in tandem, must not have involved a 5" or 3" UTR/up- or downstream region, and must have not been contained within a single intron. This does not ' Pavhgek Af NOSkOY VNj K(?uprlna N, Barrett JC;' Jur|.<a. J, Larionov V. Evolution of the tumor suppressor BRCAT
identified as tandem (yellow) in this clinical cohort per gene. include PALB2 Ex13_3'UTRdup which was reclassified as pathogenic in light of 3'-UTR-involvement locus in primates: implications for cancer predisposition. Hum Mol Genet Nov 15 2004;13(22):2737-2751.
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