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Cellular Functions of BARD1
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Introduction to the BARD1 bimodal function

• BRCA1 function in apoptosis (Harkin et al)

• BARD1 function may depend on its association with 
BRCA1 via the ring finger (WU et al)

• BARD1 may induce apoptosis independently of its 
associated with BRCA1

-Only BARD1 but not BRCA1 increased after stroke

-Co-transfection of BRCA1 did not enhance     
BARD1 induced apoptosis

-BARD1 induced apoptosis in BRCA1 -/- cells.
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Bimodal function of BARD1
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Did the bimodal function exist in the testis?

• BARD1 and BRCA1 are highly expressed 
in testis. 

• Meiosis, DNA repair and apoptosis are 
frequent events in this tissue.

• Apoptosis is frequent in testis from healthy 
and fertile individuals of many species.
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Spermatogenesis
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Apoptosis during spermatogenesis
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P: Pachytene spermatocyte (3 months old), SR: Round spermatid (3 months old),

Pjr: Pachytene spermatocyte (23 days old), PL: Preleptotene spermatocyte (23 days old), G: Spermatogonia (9 days)
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Human atgccggataatcggcagccgaggaaccggcagccgaggatccgctccgggaacgagcctcgttccgcgcccgccatggaaccggatggtcgcggtgcctgggcccacagtcgcgccgcgctcgaccgcctggagaag
Mouse ------------------atgccacgccggccgccgagggtctgctctgggaaccagcctgctcccgtgcccgccatggagccggctaccgacgggctttGggcccacagccgcgcggcgcttgcccgcctggagaag
Rat   ------------------atgccacgccggccgccgagggtctgctccgggaacaagcctcctcccgtgcccgccatggaaccagctaccgacgggctttgggcccacagccgtgcggcgcttgcccgtctggagaag
BETA  ------------------ATGCCACGCCGGCCGCCGAGGGTCTGCTCCGGGAACAAGCCTCCTCCCGTGCCCGCCATGGAACCAGCTACCGACGGGCTTTGGGCCCACAGCCGTGCGGCGCTTGCCCGTCTGGAGAAG

Human ctgctgcgctgctcgcgttgtactaacattctgagagagcctgtgtgtttaggaggatgtgagcacatcttctgtagtaattgtgtaagtgactgcattggaactggatgtccagtgtgttacaccccggcctggata
Mouse ctgctgcgctgctcccgctgtgctaatattctgaaggagcccgtgtgcttaggaggatgtgagcacatcttctgtagtggttgtataagtgactgtgttggctcaggatgcccagtgtgttacaccccagcctggatc
Rat ttgttgcgctgctcccgctgtgctaatattctgagggagcccgtgtgcctaggaggatgcgagcacatcttctgtagtggttgtataagcgactgtgttggatcaggatgcccagtgtgtcataccccagcctggatc
BETA  TTGTTGCGCTGCTCCCGCT-----------------------------------------------------------------------------------------------------------------------

Human caagacttgaagataaatagacaactggacagcatgattcaactttgtagtaagcttcgaaatttgctacatgacaatgagctgtcagatttgaaagaagataaacctaggaaaagtttgtttaatgatgcaggaaac
Mouse ctagacctcaagataaaccgacaattggacagcatgatccagctttctagtaagctccaaaatttgctccatgacaataa------agattcaaaagacaacacatctagggcaagtttatttggtgatgcagaaagg 
Rat ctagacctcaagataaacagacagttggacagcatgatccagctttatagtaagcttcaaaatttgctacatgacaataaaggttcagattcaaaagacgacacatctagggcaagtttatttggtgatgcagaaagg
BETA ---------------------------------------------------------------------------------------GATTCAAAAGACGACACATCTAGGGCAAGTTTATTTGGTGATGCAGAAAGG

Human aagaagaattcaattaaaatgtggtttagccctcgaagtaagaaagtcagatatgttgtgagtaaagcttcagtgcaaacccagcctgcaataaaaaaagatgcaagtgctcagcaagactca---tattatg—gctg
Mouse aagaagaattcaataaaaatgtggtttagtcctcgaagtaagaaggttagatatgttgtgactaaagtgtcagtacaaacacagcctcaaaaggcaaaggacgacaaagcccaggaagcctcaatgtattatgccagc
Rat aagaagaattcagtaaaaatgtggtttagtcctcgaagtaagaaaattagatgtgttgtgaataaagtttcagtacaaacccagcctcaaaaggcaaaggatgacaaagcccaggaagcctcagtgttttattccagc
BETA  AAG AAGAATTCAGTAAAAATGTGGTTTAGTCCTCGAAGTAAGAAAATTAGATGTGTTGTGAATAAAGTTTCAGTACAAACCCAGCCTCAAAAGGCAAAGGATGACAAAGCCCAGGAAGCCTCAGTGTTTTATTCCAG
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
HUMAN tgaaaagaaatcatagaggagagactttgctccatattgcttctattaagggcgacataccttctgttgaataccttttacaaaatggaagtgatccaaatgttaaagaccatgctggatggacaccattgcatgaag
MOUSE caggaaaagaaatcacagaggagagaccttacttcatattgcttctattaagggtgatataccttctgttgaatacctcttgcaaaatggaaacgacccaaatgttaaagaccatgctggatggacaccgttgcatga
RAT   caggaaaagaaatcacagaggagagacgttactgcacattgcctctataaagggtgatatatcttctgttgaatacctcttgcaaaatggaaacgacccaaatgttaaggaccatgctggatggacaccgttgcatga
BETA  CCAGGAAAAGAAATCACAGAGGAGAGACGTTACTGCACATTGCCTCTATAAA--------------------------------------------------------------------------------GCATGA

HUMAN --cttgcaatcatgggcacctgaaggt
MOUSE agcctgcagtcatgggcacctgaaggt
RAT   agcctgcagtcatgggcacctgaagat
BETA AGCCTGCAGTCATGGGCACCTGAAGAT



Human_BARD1 MPDNRQPRNRQPRIRSGNEPRSAPAMEPDGRGAWAHSRAALDRLEKLLRCSRCTNILREPVCLGGCEHIFCSNCVSDCIGTGCPVCYTPAWIQDLKINRQLDSMIQLCSKLRNLLHDNELSDLKEDKPRKSLFNDAGNKKNSIKMWFSPRSKKVRYVVSKASVQTQPAIKKDASAQQ
Mouse_BARD1 -----MPR-RPPRVCSGNQPAPVPAMEPATDGLWAHSRAALARLEKLLRCSRCANILKEPVCLGGCEHIFCSGCISDCVGSGCPVCYTPAWILDLKINRQLDSMIQLSSKLQNLLHDNK--DSKDNTSRASLFGDAERKKNSIKMWFSPRSKKVRYVVTKVSVQTQPQKAKDDKAQE
Rat_BARD1   -----MPR-RPPRVCSGNKPPPVPAMEPATDGLWAHSRAALARLEKLLRCSRCANILREPVCLGGCEHIFCSGCISDCVGSGCPVCHTPAWILDLKINRQLDSMIQLYSKLQNLLHDNKGSDSKDDTSRASLFGDAERKKNSVKMWFSPRSKKIRCVVNKVSVQTQPQKAKDDKAQE
BARD1_beta  ------------------------------------------------------------------------------------------------------------------------------------------------MWFSPRSKKIRCVVNKVSVQTQPQKAKDDKAQE

Human_BARD1 DS-YEFVSPSPPADVSERAKKASARSGKKQKKKTLAEINQKWNLEAEKEDGEFDSKEESKQKLVSFCSQPSVISSPQINGEIDLLASGSLTESECFGSLTEVSLPLAEQIESPDTKSRNEVVTPEKVCKNYLTSKKSLPLENNGKRGHHNRLSSPISKRCRTSILSTSGDFVKQTVP

Mouse_BARD1 ASMYEFVSATPPVAVPKSAKTASRTSAKKHPKKSVAKINREENLRPETKDSRFDSKEELKEEKVVSCSQIPVMERPRVNGEIDLLASGSVVEPECSGSLTEVSLPLAEHIVSPDTVSKNEETPEKKVCV-----KDLRSGGSNGNRKGCHRPTTSTSDSCGSNIPSTSRGIGEPALL

Rat_BARD1   ASVFEFVSATPPVVVSTRAKTASRTSAKKHPKKSVAKINREGNFRPETRDSRFDSKEKLKEEKVVSFSQTLVMENSRVNGEIDLLASGSVVESVFSGSFAEVSLPLAEHIVSPDTVSKSEEAPEKKVCV-----EDRCPVGSDGNPKGCHRPPTSTSKKCGSNVPSASGEIREPTLL

BARD1_beta ASVFEFVSATPPVVVSTRAKTASRTSAKKHPKKSVAKINREGNFRPETRDSRFDSKEKLKEEKVVSFSQTLVMENSRVNGEIDLLASGSVVESVFSGSFAEVSLPLAEHIVSPDTVSKSEEAPEKKVCV-----EDRCPVGSDGNPKGCHRPPTSTSKKCGSNVPSASGEIREPTLL

Human_BARD1 SENIPLPECSSPPSCKRKVGGTSGRKNSNMSDEFISLSPGTPPSTLSSSSYRQVMSSPSAMKLLPNM-AVKRNHRGETLLHIASIKGDIPSVEYLLQNGSDPNVKDHAGWTPLHEACNHGHLK……………..

Mouse_BARD1 AENVVLVDCSSLPSGQLQVDVTL-RRKSNASDDPLSLSPGTPPPLLNNSTHRQMMSSPSTVKLSSGMPARKRNHRGETLLHIASIKGDIPSVEYLLQNGNDPNVKDHAGWTPLHEACSHGHLK……………..

Rat_BARD1   AENVVLVDCSSLPSGRLQVDVTL-RRQSNASDDSLSLSPGTPPSLLNNSTHRQMMSKPSTVKLSSGIPARKRNHRGETLLHIASIKGDISSVEYLLQNGNDPNVKDHAGWTPLHEACSHGHLK…………….. 

BARD1_beta  AENVVLVDCSSLPSGRLQVDVTL-RRQSNASDDSLSLSPGTPPSLLNNSTHRQMMSKPSTVKLSSGIPARKRNHRGETLLHIASIK---------------------------HEACSHGHLK……………..
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P: Pachytene spermatocyte (3 months old), SR: Round spermatid (3 months old),

Pjr: Pachytene spermatocyte (23 days old), PL: Preleptotene spermatocyte (23 days old), G: Spermatogonia (9 days)
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Comparaison between BARD1 N-19 immunostaining and Tunel in adjacent slides

BARD1 expression is correlated with apoptosis
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Comparaison between BARD1 N-19 immunostaining and caspase 3a in adjacent slides
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BARD1 isoforms and apoptosis in ES transfected cells
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BARD1 isoforms and apoptosis in ES transfected cells
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Concluding remarks

Two isoforms of BARD1 were isolated in the testis

Both isoforms can induce apoptosis

βBARD1 does not interact with BRCA1

BARD1 in spermatogenesis may be an example of 
a bimodal function
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What could happen in Spermatogenesis?
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