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Effect of D67E mutation in BRCA1

on BARDI1 recognition and ubiquitin (Ub) ligase activity
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ABSTRACT

The BRCAI1 protein participates in genomic integrity maintenance through DNA
repair, cell cycle checkpoint, protein ubiquitination, and transcriptional regulation. The N-
terminus of BRCA1 contains a RING domain which forms two Zn®" binding sites in an
interleaved fashion. A number of deleterious BRCA1 missense mutations, which predispose
an individual to a subset of hereditary breast and ovarian cancers, have been identified in the
RING domain. An unprecedented D67E BRCA1 mutation, identified in Thai familial breast
cancer patients, is located in the vicinity of Zn** binding site II, and its pathogenic
significance remains elusive. The present study revealed that the D67E BRCA1 RING protein
assumes a preformed structure in the absence of Zn**. The Zn**-bound mutant protein was
more folded, resulting in enhanced proteolytic resistance and dimerization. This indicated that
the mutation retained Zn*' binding, and barely perturbed the native global structure of the
BRCA1 RING domain. The complex between D67E BRCA1 and BARD1 RING domains
exhibited a substantial ubiquitin ligase activity compared with a defective complex containing
the C61G BRCA1 mutation. However, the D67E mutation was slightly less stable toward
thermal denaturation. This implies that the D67E mutation might be a neutral or mild cancer-
risk modifier of other defective mechanisms underlying BRCA1-mutation-related breast

cancer.



UNANED

=3 =t a a o - @ a a Qs 1 = oo a4 a
Tdsautionsde S uimiinlunissnuuadesninaeed Tuy lase fenssurunssouusuad we Mdon e
mamuamﬁau%ﬁmmmaﬁ AILUIUNIS ubiquitination HAZMTAILANMTDOATHE VM ula1eezil Iuves
a A o LY [ A A ' - @ o =Y = @ ' A o o
TUsaudors e Tudua NG o1 RING domain ¥9n15daisanveeniaozi luluusnudena e suny Tany
o = o [ v a o = Y = o
Fanzd 2 f1 MITHUMA LY missense 1HVTIIM RING domain 914UNINTANUASI ot UM IRauzS aduunay
o o ] et 1 o o = =% =Y o A [ T 4
vz 939 lnuuainstoneantanssuiug TusfutiosFieiuilinisnmsnunanluy DE7E (D67E BRCAT) Fanu
9 a g g v ' a Yo w PS Ao o o = o w
wmzluiiheau Inenidunzisadmueg luusnalndifvedunseezli Tufioiu Tansdens Fuazarudrdyves
v v o csyw 1 v P~ P "o = q’;‘ d’l Y g 1 1 1 ° Y
msHuvariaildumsne Isadeiidufnswudde  msanuasainaal @i uiimssuvauy D67E B4
] g o ! . W Y Y as 2 = ' i a ay
Tdsudiensdouludiu RING domain fansgileg ldudegluannzisimnlanedinsd Tusaurdunairiaiily
et Qs aa £y o = 4?’ & o Y @ v o3 . A 42' Y a '
annziil langdang@imstudinuniudailvasdademagndesaaisuazitlu dimer tANINNTY taa ldmu
] 1 Y .:sy W v v W [ =) Vv = = o @
msruvarrtai i ldsumuanumusalunissudulanedanzduaz Tassade lassmve s TUsduiions Fo Tulu
' . ' o ° ] o 1 ] - o Y = g
A7 RING domain 8813158914 D67E BRCAT Mldanunsddennufeuanaudniioonaznisiiminiiy
¢S L ' o o & a A = a o a2 oA et o e ' '
tou 937 ubiquitin ligase 321U BARDI faaunilawduiionSvuiiieuduTdsduders e Tuhiimsnmsnumaiuy
= A o Y Ao 1 @ oa: ~ A o v Ao [ 1 e
C61G (C61G BRCAIL) AiggyFenisiimingenan auiuldsaudie sae unimsnmsiunamuy D6TE F9wy

' { g g o . i . ' { '
wwz ludihoau Inoiiduues adniue 1984 neutral 138 mild cancer-risk modifier TnaWunalniifinnuunnies

4 A v o Jdo a o ot o At '
5140] ‘Vmﬂ’ﬂllﬁllWH‘ﬁﬂ‘]JI‘lJiﬂ‘N‘UBﬁ“ISL?)’J'H‘V]NWL‘HEH



