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1. DNA denaturation
a.95°C 5 minute, b.25°C pause
2. Hybridization reaction
a. 95°C 1 minute, b.60 °C pause
3. Ligation reaction
a. 54°C pause, b.54°C 15 minute, ¢.98°C 5 minute, d. 15°C
pause
4. PCR reaction
a. 60°C pause 35 cycles: @95 30 seconds, 60 30 seconds,
72 60 seconds, b. 72°C 20 minute, c. 15°C pause
5. Fragment Separation

0.7 pul of the PCR reaction + 0.3 pl ROX size standard + 9 pl

HiDi formamide

4SSIAY °C 53 adds 55 gl 5 A3 3,5 Loy b S

Capillary sequence system-ABI genetic +&Kews 53 o s S
A eals 53 asl 5 4xiliS analyzer 3130 (software 5.2)

Injection voltage: 1.6 kV; injection time: 15 sec.; run voltage: 15
kV; polymer: POP4
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HUGO-approved systematic nomenclature (for the description
of sequence variations, Human Genome Variation Society.

&b« http://www.genomic.unimelb.edu.au/mdi/mutnomen
i) Slases LBRCA2 5 BRCAL slad) 4o Lg)\.'@rli o)

BRCAI1 (Gen Bank Accession no. NM_007294.1)

BRCA2 (Gen Bank Accession no. NM_000059.1)
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:A3L 0 BRCA2 3 BRCAL slad5 gl 55 (Accession Number)

BRCAI (Gen Bank Accession no. U14630)

BRCA2 (Gen Bank Aaccession no. U43746)

VYo O 53 BRCAL U5 gl p aer 5 cp3lel 0508 1A a5 S s

2,15 513 YYA O ;3 BRCA2 05 ¢l
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BRCAI Y ATC> GTC TleY\Vval Missense polymorphism A3 il5S
BRCAl Y GAG>CAG GluYrGln Missense polymorphism L=
BRCAl Y ATT>CTT Ileu)OLeu Missense polymorphism sl sl S
BRCAI Y cce>cca ProYo Synonymous  Ppolymorphism ok il58
BRCAl Y TTA>TGA Leu™X Missense pathogenic L
BRCA1 Y ATG>ATA Met\Ile Missense pathogenic L
BRCAl Y CTT>GTT LesVal Missense polymorphism ol IS
BRCAI Y CGC>TGC ArgVCys Missense Unknown L
BRCAI Y ATC>GTC TleYsVval Missense polymorphism ki ilS
BRCAl Y IVS2+9G>C JUELIPNE Splicing Unknown L
BRCAL1 Y IVS1-20G>A S O Splicing Unknown Ll
BRCAl Y IVS1-8A>G e O Splicing Unknown L
BRCA1 Y IVS2-1G>C S O Splicing pathogenic o i,l5S
BRCALI Y IVS2+24A>G et Ok Splicing Unknown Ll
BRCAI Y IVS2 (35-39) TTectatGAT S O Splicing Unknown Aol
BRCAl Y INSCD26Small ins PR HINERY Splicing pathogenic sl sl

GTCCCMATCTGcatc
tg-E212-
GTAAGTCAG
BRCAl ¢ ACG>AGG ThrvVArg Missense Unknown L
BRCAl ¢ IVS5-8A>G No change Splicing Unknown L
BRCA1 \% IVS7+83(-TT) No change Splicing Unknown L
BRCA1 A IVS8 -70(-CATT) No change Splicing Unknown Ll
BRCAl A TCT>ACT Ser\VVThr Missense polymorphism sl sl S
BRCAI ) GAA> GAC GluovoAsp Missense polymorphism ok iyl5S
BRCA1 A AAA>TAA LysOA X Missense Pathogenic Ll
BRCA1 A TTG>CTG Leuvv\ Synonymous  polymorphism ol iylS
BRCAI 1) CTG>CCG LeuAY\Pro Missense polymorphism sl sl
BRCAI A CCA>CGA ProdYAArg Missense polymorphism o islS
BRCALI A GAA>GGA Glu) +YAGly Missense polymorphism o iylS
BRCA1 1) AGC>AAC Ser\+¥+Asn Missense polymorphism sl iylS
BRCALI " GGT>AGT Gly\\ ¥+ Ser Missense polymorphism sl sl S
BRCALI 'Y CAG>CAA GIn\YAAGIn Synonymous ~ polymorphism Lds
BRCA1 ‘Y IVS13+9 G>C No change Splicing Unknown LA
BRCA1 ‘Y AAC>CAC Asn)\¥+YHis Missense polymorphism Ld
BRCAl Y AAC>GAC Asn) ¥+ YAsp Missense polymorphism BUNES
BRCAI ¥ TTA>TGA Leu) FAAX Missense Pathogenic NUNES
BRCA1 ‘Y TCT>TCC Ser\ fy¢ Synonymous ~ polymorphism ol iylS
BRCA1 \$ AGT>GGT Ser\#\YGly Missense polymorphism sl iylS
BRCAl Y. GAA>GAG Glu\vyo Synonymous  polymorphism N
BRCAI Ye GGA>GAA Gly\VY¥AGlu Missense pathogenic o i,l5S
BRCA2  O-V IVS6-70 T>G No change Splicing Unknown Ll
BRCA2 ) 1994-1995 (InsA): TTACAAAAC > TTA*CAAaAAC No change Splicing pathogenic S
BRCA2 )\ GAA>GGA Glu\¥a\Gly Missense polymorphism Ll
BRCA2 )\ CTA>CTG Leu\ oY) Synonymous  polymorphism ok ilS
BRCA2 ) CTT>ATT val\AdYile Missense polymorphism L
BRCA2 ) GTG>GTC valY\v) Synonymous ~ polymorphism sl Bl 8
BRCA2 )\ CTT>TTT Leu)OYYPhe Missense pathogenic ki il58
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BIC traditional 3 HUGO-approved systematic nomenclature S Lol glubs sl REFYHEL B PRPS
5 BRI < ST ol 9=

sl 1055 Sequence variant BIC traditional nomenclature R I e Job sbrosl sl sl
BRCA1

VSt c.2- 8G>A IVS1-8 G>A S Osk \
IVS1 €.2-20G>A IVS1-20G>A JICR \
Y c2G>A 122G>A p-MII ¥
Y c.8T>G 127T>G p.L3Stop \
Y c.17C>G 136C>G p.L6V v
Y €.20C>T 139C>T p-R7C Vs
Y c.44A>C 163A>C p.I15L 14
Y c.61A>G 161A>G p.21V |
Y €.69G>C 188G>C p.E23Q A
Y c.74>CA 193C>A p.P25P W
Y c.76A>G 195A>G p.126V .
Y €.76-77ins 195inscatctg e O Y
Y c.80- 1G>C IVS2-1G>C JUESIUPRE ¥
IvVS2 .80+ 9G>C IVS2+9G>C ek O ¢
IVS2 .80+ 24A>G IVS2+24A>G I v
Ivs2 .80+ 35inscctat IVS2(35-39)TTectatGAT ek s v
4 €.349C>G 230C>G p-Y77R |
IVSs c.212- 8A>G IVS5-8A>G I \
IVS7 c.441+ 83delTT IVS7+83(-TT) S 09 v
Ivs8 C.488- 70delCATT VS8 -70(-CATT) ek Oy -
A C.550T>A 649T>A p.S177T |
A C.1725A>T 1844A>T p.E575D v
AR} c.1141A>T 1260A>T p.Lys581Stop \
A\ c.2311T>C 2430T>C p.L771L q
A €.2212T>C 2331T>C p.L871P )
ARl c.2814C>G 2933C>G p-P938R ¥
1 c3111A>G 3232A>G p.E1038S Yq
1 c.3119G>A 3238G>A p-S1040N \.
N c.3419G>A 3538G>A p.G1140S Y
VY Cc.4164G>A 4283G>A p.E1388E Y
1VS13 €.4355+9G>C IVS13+9 G>C e Ok )
v C.4207A>C 4326A>C p.N1403H Y
v c.4207A>G 4326A>G p-N1403D WV
Yy C.4253T>G 4372T>G p.L1418X \
\yv ¢.4301T>C 4421T>C p-S1436S YV
\$ C.4837A>G 4956A>G p.S1613G q
Y. C.5205A>G 5324A>G p.E1735E Y
AR c.5213G>A 5332G>A p.GI738E o
BRCA2

IVS6 €.2600- 70T>G IVS6-70T>G S O ‘
1 c.4182A>G 4410A>G p.E1391G \
1A c.4770A>G 4582A>G p.L1521L \
" c.4771C>T 4543C>T p.L1522F .
X €.5533C>T 5761C>T p.V18521 .
N €.5963_5964insA 6191insA p.19%4 ¥
X €.6494G>C 6722G>C p.V2171V .
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Background: Breast cancer is the most common form of hereditary cancer worldwide
and is an important cause of morbidity and mortality. Approximately 5-10% of breast
and ovarian cancers are due to the highly penetrating germline mutations in cancer
predisposing genes. Two genes, BRCA1 and BRCA2, account for at least half of these
cases. The demand for BRCA1 and BRCA2 mutation screening is rapidly increasing as
their identification will affect the medical management of people at increased risk for
the disease. Therefore, the aim of this study was to investigate BRCA1/2 mutations in
100 high risk Iranian families.

Methods: One hundred families who met the minimal risk factors for breast/ovarian
cancer were screened among the families referred to Kawsar Human Genetics Research
Center for the diseases in 2009-2011. The entire coding sequences and each intron/exon
boundaries of BRCA1/2 genes were screened for by direct sequencing and MLPA in both
patients and the controls.

Results: In the present study, we could detect the following novel mutations:
p.Gly1140Ser, p.lle26Val, p.Leul418X, p.Glu23Gln, p.Leu3X, p.Asnl403His,
p.Asn1403Asp, p.Lys581X, p.Pro938Arg, p.Thr77Arg, p.Leu6Val, p.Arg7Cys, p.Leulslle,
p.Ser177Thr, IVS7+83(-TT), IVS8 -70(-CATT), IVS2+9(G>C), IVS1-20(G>A), IVSI-
8(A>G), p.Metllle, IVS2+24(A>G), IVS5-8 (A>G), IVS2(35-39)TTcctatGAT, IVS13+9 G>C
in BRCA1 and p.Glu1391Gly, p. Val18521le, IVS6-70(T>G), 1994-1995 (InsA) in BRCA2.
Conclusion: Ten mutations seemed to be pathogenic and the disease-causing mutations
were seen in 16% of the families. In addition, from the total number of substitutions
and reassortments (42), 80% related to BRCA1 and 20% to mutations in BRCA2 genes.

Keywords: BRCA1/ genes, breast cancer, familial cancer, Iran.
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