Fig S4. Alignment of human DENND1A.V2; bovine DENND1A; and predicted bovine DENND1A.V2
primer sequences. Alignment was generated with CLUSTAL multiple sequence alignment by Kalign (2.0)
based on sequences available at Ensembl Asia with transcript ID: human DENND1A.V2 (ENST00000373620.7)
and bovine DENND1A (ENSBTAGO00000003610). Uppercase letters represent the exons, whereas lowercase
letters represent the introns and only the sequence encompassing the exons is shown. Highlighted areas represent
the primer sequences. ............. represent areas of intronic sequence that are not illustrated in order to reduce the

size of this file.
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CGCGCGCCGGGCACGCGCGCCGGCGACCATGGCGTTCGCCGGGCTGGAGCGAGTACATTAACCCCTGGAGGCGGCGGCGGCGGE |

GAGGGAGCGAGCCTCGAGCGGGCGEGCCCCAGCCTGAGGGAAGGGAGGAAGGGGCGEGEAGAGCGCCAGAGGGAGGCCGGTCGG
------------------------------------------------------------------ GGCCGGTCGGCCGGTCGG

CCGCGGGCGGGCGGGCAGC——--- GCAGCGCCGAGCGGGGCCCGCGGGCCCATGAGGAGGCCTGGGGACCATGGGCTCCAGGAT
CCGCAGGCGGGCGGGCAGCGCAGCGCAGCGCCGAGCGGGGCCCGCGGGCCCATGAGGAGGCCGGGGGACCATGGGCTCCAGGAT

CAAgtgagtgcggecgggecgggcggagccgggeCgggCglgay . gtaatcatgatctgtttcttttgtag
CAAgtgagtgtggtcggcctgggcggagecgggcecgggcgaggg. ..gtaatcacggtctgtttcttttgtag

GCAGAATCCAGAGACCACATTTGAAGTATATGTTGAAGTGGCCTATCCCAGGACAGGTGGCACTCTTTCAGgta.
GCAAAACCCAGAGACCACCTTTGAAGTGTATGTTGAAGTGGCCTGTCCTAGGACAGGTGGCACTCTTTCAGgta

ATCCTGAGGTGCAGAGGCAATTCCCGGAGGACTACAGTGACCAGgttcggaatgcgtaatt....... atctctctttctctccacag |

ATCCTGAGGTGCAGAGGCAATTCCCGGAGGACTACAGTGACCAGgttcggaatgcgtaatt....... atctctctttctctccacag

GAAGTTCTACAGACTTTGACCAAGTTTTGTTTCCCCTTCTATGTGGACAGGtagtgtcag. ... gtictgcctttgctycag
GAAGTTCTACAGACTCTGACCAAGTTTTGTTTCCCCTTCTATGTGGACAGGLagtgtcag. ... tgttct--tttggcgeag

CCTCACAGTTAGCCAAGTTGGCCAGAACTTCACATTCGTGCTCACTGACATTGACAGCAAACAGAGATTCGGGTTCTGCCGCTT
CCTCACAGTTAGCCAAGTTGGCCAGAACTTCACATTCGTGCTCACTGACATTGACAGCAAACAGAGATTCGGGTTCTGCCGCTT

ATCTTCAGGAGCGAAGAGCTGCTTCTGTATCTTAAGgtaagggagaaggcttgggetg. ... tttcctcttcttcctccag
ATCTTCAGGAGCAAAGAGTTGCTTCTGTATCTTAAGgtaagggagaaggcttgggctg........... .tttcctcttcttcctccag

CTATCTCCCCTGGTTCGAGGTATTTTATAAGCTGCTTAACATCCTGGCAGATTACACGACAAAAAGACAGgtat
CTATCTCCCCTGGTTCGAAGTATTTTATAAGCTACTTAACATCTTGGCAGATTACACGACAAAAGGACAGgtat
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GAAAATCAGTGGAATGAGCTTCTTGAAACTCTGCACAAACTTCCCATCCCTGACCCAGGAGTGTCTGTCCATCTCAGCGTGgta
GAGAGTCAGTGGAATGAGCTTCTTGAAACTCTGTACAAACTTCCTATCCCTGACCCAGGAGTGTCTGTTCATCTCAGTGTGgta

agtgggg-cggagtattagccatcactgaaaacg. .attttagcagaaataaatcacttttgcttttcttttctag
agtgggggtagaatattagcaatcactgagaaac. ... actttttcaggaataaat-attttttatcttcctttacag

CATTCTTATTTTACTGTGCCTGATACCAGAGAACTTCCCAGCATACCTGAGAATgtaagtactt.............. tcttctttctcctag
CATTCTTATTTTACTGTGCCTGATACCAGAGAACTTCCCAGCATCCCTGAGAATgtaagtactt............... tcttctttctcctag

AGAAATCTGACAGAATATTTTGTGGCTGTGGATGTTAACAACATGTTGCATCTGTACGCCAGTATGCTGTACGAACGCCGGATA |

AGAAATCTGACAGAATATTTTGTGGCTGTGGATGTAAACAACATGTTACATCTGTATGCCAGTATGCTCTACGAACGCCGGATA

CTCATCATTTGCAGCAAACTCAGCACTgtgagtagacagtcC...........iinn tcattgatctctgctttgctctgttccag
CTCATCATTTGCAGCAAACTCAGCACTgtgagtagacagtc.... .tagctctgaatctttaatctctgttgcag

CTGACTGCCTGCATCCACGGGTCTGCGGCGATGCTCTACCCCATGTACTGGCAGCACGTGTACATCCCCGTGCTGCCGCCGCAT |

TTGACTGCCTGCATCCACGGGTCTGCTGCGATGCTCTACCCCATGTTCTGGCAGCACGTGTACATCCCTGTCCTGCCTCCACAT

CTGCTGGACTACTGCTGgtaaggtggctg—--gccCtg....oinnn. acattaaagcagctgtgtgtctctgtttctcttcacag
CTGCTGGACTACTGCTGgtaaggccactgcccaccctg.... .acattaaagcagctgtgtgtctctgtttctcttcacag

TGCTCCCATGCCCTACCTCATAGGAATCCATTTAAGTTTAATGGAGgtaagttggC........ccoovuun. tttttt--tctccttgcag

TGCTCCCATGCCCTACCTCATAGGAATCCATTTAAGTTTAATGGAGgtaagttgac........nn ttttttcttttacttgcag

AAAGTCAGAAACATGGCCCTGGATGATGTCGTGATCCTGAATGTGGACACCAACACCCTGGAAACCCCCTTCGATGACCTCCAG |

AAAGTCAGAAGCATGGCCCTGGATGATGTCGTGATCCTGAATGTGGACACCAACACCCTGGAAACCCCCTTTGATGACCTCCAG

AGCCTCCCAAACGACGTGgtaggtaatgagcttgcgaggatctcac.. .., ctgtgttttccttctctccatcaccag
AGCCTCCCAAATGATGTGgtgggtaatgagctctcgagt-tctgac. ..ctgtat----ctcctttctgtcatcag

ATCTCTTCCCTGAAGAACAGGCTGAAAAAGGTCTCCACAACCACTGGGGATGGTGTGGCCAGAGCGTTCCTCAAGGCCCAGGCT |

ATCTCTTCCTTGAAGAGCCGGCTGAAGAAGGTGTCCACGACAACTGGTGATGGTGTGGCCAGAGCCTTCCTCAAGGCCCAGGCC

GCTTTCTTCGGTAGCTACCGAAACGCTCTGAAAATCGAGCCGgtgagtagC—C.......ouvvvnnn: ccC——--—-— tctgcacttcccag
GCTTTCTTCGGCAGCTACCGAAACGCTCTGAAAATCGAGCCGgtgagtagctt.... .tccatcttatctctgtctcccag
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GAGGAGCCGATCACTTTCTGTGAGGAAGCCTTCGTGTCCCACTACCGCTCCGGAGCCATGAGGCAGTTCCTGCAGAACGCCACA |
GAGGAGCCAATCACCTTCTGCGAGGAAGCCTTCGTGTCGCACTATCGCTCAGGAGCCATGAGGCAGTTCCTGCAGAATGCCACC

CAGCTGCAGCTCTTCAAGCAGgtgcctc-cctccctggtctggectgggtctgg
CAGCTGCAGCTCTTTAAACAGgtgcccagcctcccttgecctggtctgegtetgg...

.tttgttccttctttctatag
.tttgttctttctttgtatag

TTTATTGATGGTCGATTAGATCTTCTCAATTCCGGCGAAGGTTTCAGTGATGTTTTTGAAGAGGAAATCAACATGGGCGAGTAC |
TTTATCGATGGTAGATTAGACCTTCTCAATTCTGGCGAGGGCTTCAGTGATGTTTTTGAAGAGGAGATCAACATGAGCGAGTAT

(CTOR CTo) Ao f=To L=t To [ox= F=T oS ON gtgacagcttctctgaattctctttccccag
GCTGgtaag-ggcagt.. .ataccagcttctctgcctcctctttccccag

GCAGTGACAAACTGTACCATCAGTGGCTCTCCACTGTCCGGgtaagcatgcacccaat.. ... acatttttattatag—

GGAGTGATAAGCTATACCACCAGTGGCTCTCCACAGTCCGGgtaag--tgccaccccc.

..acatttttattatag

AAAGGAAGTGGAGCAATTCTGAATACTGTAAAGACCAAAGCAAATCCGGCCATGAAGACTGTCTACAAGTTCgtaa.......tgcag |
AAAGGAAGTGGAGCAATTTTGAATACTGTAAAAACGAAAGCAAACCCGGCCATGAAGACTGTCTATAAGTTCgtaa........tgcag

GCAAAAGATCATGCAAAAATGGGAATAAAAGAGGTGAAAAACCGCTTGAAGCAAAAGgtacttgaagtt......... tctcectacag |
GCAAAAGATCATGCAAAAATGGGAATAAAAGAGGTGAAAAACCGCTTGAAGCAAAAGgtacttgaagtt .tctcecttgcag

GACATTGCCGAGAATGGCTGCGCCCCCACCCCAGAAGAGCAGCTGCCAAAGACTGCACCGTCCCCACTGGTGGAGGCCAAGGAC |
GACATCACTGAGAATGGCTGTGCCCCCACCACAGAAGAGCAGCTGCCAAAGACTGTGCCGTCCCCACTGGTAGAGGCCAAGGAC

CCCAAGCTCCGAGAAGACCGGCGGCCAATCACAGTCCACTTTGGACAGgtgtgtaccctggcce........ ccctgtacctcctctag
CCCAAGTTCCGAGAGGACCGGCGGCCAATCACAGTCCACTTTGGACAGgtatgtacctggccc. .Ccc-atgcccattctag

GTGCGCCCACCTCGTCCACATGTTGTTAAGAGACCAAAGAGCAACATCGCAGTGGAAGGCCGGAGGACGTCTGTGCCGAGCCCT |
GTGCGCCCTCCCCGTCCACACGTCGTTAAAAGACCGAAGAGCAACATCACAGTGGAAGCCCGAAGGACGTCCGTCTCGAGCCCC

GAGCAgtgagtattgtgcctctccecctetgtectgtaagaac. ... ccagaatattcttgcattaca-cag
GACCAgtgagtaccccgtcctcccctcccctctgcaggagc... ..Ccagaatatccttgcattgtaccag

AAACACCATTGCAACACCAGCTACACTCCACATCCTACAGAAAAGCATTACCCATTTTGCGGCCAAGTTCCCGACGAGAGGCTG |
aaaca-------—---- caccaacacttgccagtctaccgaaaagcattgcccat-ttgtggccaagtccccgattagagettg
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GACCTCTTCATCACATTGACTTACGCCGTTGCTTTTCCAGACTGGGCAGAGGGGCTGACTTCG-CAGTGTGTGCCAAAGAGCCG
Gacctccccaccacacgtgtttatgctgttgettttccagccccgtgataggagattgctgegtcagtgtatg-caaagageca

GTGTCTGATAATCCCATTTTCCTGCTTATCACCTGAACTGTGTCAGTATCACTTTTAGTTTTGTTGGTTGGTTGGTTTGTTGTT
gggtctggcacccccatcattctggtggttaccagagctgggteggtaccactttg-—------ tgcgggttttgttttgtttt

TGTTTAATATGCCCTGTTTTCTACTTCTGTTGGA-AAATATTTGGGGTTGAAATAAACCAGTGGGAGCATGGG-AGCCAGTTTG
attgcattatgccttgttatggatttctttgggggaaacatttgaggttgaaatgaaccggtgggagcagggttggctagttta

CACAAGGAGACAGAGGGGTACGTTTCAGGACATCATTCCAAGGGTTTCTGTTCACGTTTGTTTAAC--————————— GAGGAAG
caccaggagatagggaggtacattttagaacatcattccaagagtttctgttcacttctttttttttttatggggtgagggaag

GGGAAGTTGTTCTCCCATAATACCAGTGGTATTTCTAGTGCAACCCGGGTGTTTTTCTACGCCTCTTCCCATGCTGCTTCCCCA
gcagggctgtattcctataacgccagtgacatttctggtgtaacccgggtgtttccctgegtctettecccatgetgecttctee

CCAGCTGGCAGGACCAACTTCTTGAAACACAGGAAGCATCCAGCGGAAAATATTTTAATAAAACAGACTCCTCATAAAATATT
ccagctggcaagaccaacttcttgaaacacaggaagcatccagcggaaaatattttaataaaacagactcctcataaaatgtt

GTTCGGGGGAGGGGGAAGAAACCGGCTC-CACCAATCTGTCGGCATTGTATTGGGAGATGTGAGAAGCCAGGCTGGCAG-CAGG
gttttgggg----ggaagaacccgcccctccccagtctgtcagcattgtgtcgggagacacgagaagacaagccggcgggcagg

GGCCCGATCCTAATGGGCCTTTGTCAGGTGGTGGTTCCGTGTTGGGCACACGGACTTGGTGCCTGGCCCTTTAATCTGGCCTGG
agccacatcctaatggggctttgttgcg-ggtggttcagtgctgggcacgcggactcggtgectggecctttaatctggectgg

GTTTTCTTGAATCACAGATCTTCATCTCCACTGGGAATATCAAAGTGCTTGGGAAACTTAGAAGACTGG-GGCAGCAGAAGGGG
attctcttgaatcaca-atctttgtctccgectgggaatatcagagtgcatcagaaacttggaggatttttggtggcagaaggag

ATGCAGGATCTTTGAAGTGGAGAGGAGAGATTCATTCCTCCTGACTTCTTGCCCCAACTCTCACTTCCAATT-GCACATTAAAT
acacaggatctttgaagtggag-ggcgggattcggtcctcctgacttcttgeccccaactttcacttccaaaaagcacattaaat
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——————————— TTGGGAGGCCAAGGCGAGCG |

,,,,, ..attgaacagatggggaaactgaggctcgga

GA-————mmm e TCACCTGAGGTCAGGGGTTCGAGA—————————m———mm oo CCAGCCTGGGCAACA
gagaggctttccataacttgcccaaggtctgggggctggaaaatggagagat................. atcttccctccggcttgctagata

TGGCGAAACCCCGTCTCTACT——————————-— AAAAATACAAAAATTAGCCGAGTGTGGTGGCGCACCCCTGTAATTCCAGCTA
tggggcaatttcgcatccaacctaaggcttagaaagagtcgatagcaagctgtaaaaggcagcactgctcagtactgcccgecce

CTCGBGA-——————mmm—m oo GGCTGAGGCATGAGAATCACT T—— = —— o m oo G
ctcaggaccacacacag.............. actgtcctcaggatgagggatgggtgtttctcagcatctaca........ aaggcacaacg
AACCCAGGAGGCGGAGG—— = = = = m o CTGCCGTGAGCTGAGAT

aacccaggagatggagatgagggcagtggagccagtaagtgccccgtgccggctccccaggccaccaccgccccacceccgacct

CACACCACCACACTCCAGC === ———mmm oo oo TGTGCAACAGAGTGAGACTCTGTCT
cacaccacctggtccctgccaaccccacctgccaccctcaa.. . tattcgtccttgaacacccaggggagactctgaac

CAAAAATAAAATAACCAGCTTTGTGGACAG-————————m——m oo CAAGATGGGGCTGATT-———————-
agggtggagaggtgcaaaatctgtggacaggtgagcgtag..

AGCATCCTGGG
..agctgaggaaaggatcatgtg

ACTCATCAGGGCCCAGAAA- - ————— e CACTAGCCAGCCACTCTCTGGCCAGTCC---
Cctggtgggtgtccagaaagagggataaaatgggcgcgtgcgaggectegtetecccagcacgetggettetgctecagteccte

————————————————————————— AGCTGATG
ccagggacagctgctg

TCCATCCCT———mmm o mmmmmmmmmmmm o CCATCATTCCATCTGTCCATTCGTGCATTCATTCATT——————————
Tctctcacttaccctecag. ..atttagacacctgcctttccagtcttttttctatgcatttttccattagcaaatgag

—-CAGCAAGTATCTTTGAAAA-———————— e CCATCATTCCATCTGTCCATTCGTGCATTCATTCAT
acagaaggtttttataaacatagtttaatg atttagacacctgcctttccagtcttttttctatgcatttttccat

Tc uox3



DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_ BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_ BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_ BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

DENND1A.V2_HUMAN
DENND1A_ BOVINE
DENND1A.V2_F1_BOVINE
DENND1A.V2_F2_BOVINE
DENND1A.V2_R_BOVINE

ACTCTTGGTTGAC-—=———————m oo mmmmmm TTGCATTTTCCCAAAATGAAATTTTCC--—-TGTGTCAAATT
cccccttgtcageccectteact.. ... aaaataaagattgcatcattggaataagaaatgtccagccatgtatcaactt

—————————————————————————— GATAGGTTTCCTAGTCCCTTA=——————————m— e _AAACTGGCC
atggtggt.......n gggagaaagagccacttttccaagtccctcagccagtgcete......nn... gcctgatgaaaatctgcce
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CGGAAAACCAAGCAAGATGTGAGCTCGGCCCCAGCCCCCGGCTCCGTGGAGCAGCTCAGGAAGCAATGGGAGACCTTCGAGTGA
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------------------------------------------------------- CATTCCCTTTACTTTTCAGGTAACATTAC
TGGAGAATGGCGCCAGTTCCAGCCTGGGAATCGACCCAGCTCCTGGGTGCCTGTCCTGTCCCGACCCTTCCCCTGCCCCCCTAG

B o
TTGGGTTTTGCACTAAAGAGGTCAGCTGGGCCAGCGATTGCCCCAGGCCACATCTTACCCACCTTCCCTCTGGAAACTGCCCAC

——————————————————————————————————————————————————————————————————— AATATTCAGTTACTAAA
CCCACCCCTCCCCAGCTGGAGGATCTACCTGGCGAGGCATTTCCAAACCCTGTCTAGCAATATGCACACTCTTTCTTTACTGAG

T T CT T CAAGAA — — - — o
TCTTCACCCCAACCCCTCCACCTCCGTTTTTCTGACTTGGTTGGGATCTGGGEGGC -~~~ ——— = —m——m—m oo
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