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Analysis of regulatory gene of broody behavior in bird
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Abstract: Complementary DNA (cDNA) of prolactin (PRL) and vasoactive intestinal polypeptide (VIP) of
the Java sparrow (Padda oryzivora) were cloned and sequenced. Java sparrow PRL was found to have 88.3,
88.3, and 89.1 % sequence identity to PRL ¢DNA of chicken, turkey, and duck, respectively. The predicted
amino acid sequence had an overall similarity with a comparable region of chicken (91.4 %), turkey (88.9 %)
and duck (92.0 %) PRL. Based on the cDNA sequence and genomic DNA sequence of the chicken PRL gene,
the proximal promoter was characterized. Sequence analysis of the proximal region of Java sparrow PRL
promoter revealed a high degree of similarity to that of chicken, turkey and duck PRL promoter. Moreover,
cDNA of prepro-VIP was also cloned and sequenced. Java sparrow prepro-VIP shows high similarity to
chicken and turkey prepro-VIP. However, upstream of the 5° untranslated region of Java sparrow prepro-VIP
did not show similarity to that of chicken. These results suggest that the mechanisms, which regulate
expression of the VIP gene, may be different between precocial and altricial birds, but expression of the PRL

gene may be widely conserved in avian species.
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AEAGCARGTCASCATCOAGIATCOCANGC 29
ATGAGLNCCARGGEEECT TCNC TEMAGETTEGT TECEGECACCOTEOTAETETCCC MG g9
MetSerThrLysGlyhIaSerfeulysGlyleufapleublahlalenlenValSaerilis 24
ATGCTTCTEAL AMAEENGEAGT SAL CTC TR TGO CARTC TGO O CAATCEATL TETCINT 149
MetLeuLeuThrLysGluGlyVal TheSeprLeuProlleCyaProfanGl yEerVallsn 40
TECCAMCTCTLCCT TERGEAECTTTEIGACCEAGCAGITAAAL TT TCACRCTACATTL NG 20s
CysGlnienSerLeufiuGlulanPhelsplirghlaVallyaLeuSe il sTyrTleHi s €4d
TTCCTLTCTTCGEAAAT GT TL AT GAAT TTEAT GARALEC TACECCCAREGCOEGEETITC 2889
PheLeuSarferGluNerPheafsnGlubPhefapGlehiegTeeflaGinGlyiergGlyPhe 3a
ATTECIAAGCTCTCANCAGE TGO ACTECETC TTTAMC CACTCCEEPAEATANGENG izs
IleplalysilaValfisnSerdyeliiaTheAlaSerLeuThezhs PreSluhaplyaGi 100
CAGGCEZCRGCAGATTLATCALEI RGN COTAL TGAAT T2 AT AL TEEEAGT TCIGCETIOC iga
GlnAlaGlnGlnIlelisHiaGluhgplavletfanleullelenGlyValleubrgSer 1zo
TEGAREGATCCCCTEAT ACALCTEELCTCTEMNGTALIAGINT CANAGAAGE TCCREMNY 149
TrofstpspProlesIiedislenAlaSerEFluVelGinfrglialysGluflaPeaEiy 14D
ACCATEZCTOTEGAGECTCTEGAGRE TGAAEIACIAAACAMGC G TECTAGINGEIATG 509
ThrlleLeuTephyaiiaValGiullegdlefluGlnhsnlysfirglenLeuGluGlyMer 1a0
GAGRIINTAGTTGEECGEETICAE T EGEEEAGETL MMM TEACATETACALTCCTEGE 5589
GluLyaZleValGlyhrgVallisSerGlyGluValGlufsnispIleTyeTheProTrp 18D
GATGEACTCCCNTCCCT GORAEC T TELEGATEAGEACTCCAGELTCT TEGCCTETTACING 6219
MepGElyLenPraSerleuclnienhlafspElutsplerirgLeauPhaflaPheTyrfsn 200
CTGCTECACTECCTOLGOCBRGAT TCCCAC AT TERCAACEAT CTLAAGEET TTEGAMNG €89
LenLeuHisCysLevhirghbtghspSerHisLysIlefaphenTyrLeuL s ValLlavLy s 220
TECOECCTARECCACEACARCIAT TEITERGTAGTCATGGECCTGATCATGTACTGAAGT 749
CyshrgLanTlelishaplanhsnCys® s+ 224
CATTCATCATETGTTET TERAEGCT TECCCAC I T TATEANARTCACACTGTGCAGAAGETG 3as
AT CAGTANC T TEONGEL AT ST T EGTASEM T TCIGEC TECOAACANT TAGCALCACK a59
CETETCASTECTT TAR M TACT ACCARCTACETGTATGACARGAATAENC TTITCCGECT 328
MTCTICTCCCCTASEAGTAT T TCAGEGACAIACAGETART GCATATIPAAIEARATATT 9GBS
CTTARR g4a5

Figure 1 Nucleotide and deduced amino acid sequence of Java sparrow PRL ¢cDNA. Nucleotides are numbered
on the right side of the sequence. Untranslated regions of Java sparrow PRL cDNA are reported in
lowercase letters and the open reading frame in uppercase letters. Poly A signal is underlined.
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Sparrow CTERATATER ATETEEMNWGA AMGECANTIT GAICSTTTEIA AITATGENGG 5
Duck CTEARTANTGA ANIGTEEAAGN AAGECAGTIT GRIETTTEIN AZTATCENGG 5G
Chicken TTEANTATEN ATETESARGH GAGE TEIT GATETTTEIN AZTATCERGS 50
Tuthey TTEARTNTGR ATGTEEAAGRN GREGECMTIT GRIETTTETA AETAICENGG 5G
Sparrow  CAMMGRRRAR MARRRRRAGA JRERARRIM MARATIGAR.TECMTEETEE 100
Dueh TAARCTCOAC GACCIGTTEA ATATNDGOMY AA-TGGALCC CRGATEETGT 104
Chicken TARACTCCAL GACCTGETEA ATETATGOAN AAFTGGACCC CEGATGETGT 100
Turkey TARRCTCOAD PMACCIGOTEA ATETANTECAN A-CIGGACEC CEGATGETGT 104
Sparrow ATATANGRGC AGTATGTECA GREANTAGCOR GCAMGARTIG AEATTTLTTT 154
Dueh ATATIANTCOT GETATGTGECA GAIINTAANN GCANGTATTG AGACTTOTTT LE0
Chicken ATATIIATCT G—--ACGTECA GIIAGTANRER GCAGGTAZIG AGATTTLTIT 1540
Turkey ATATIATCT G—~ACNTGECH GAAAGTAAER GCABGTATZG AEACTTLTTT 150
Spalkraw CTEETIORGER MGTLATCAT COREMATCIC TACCATENEC ACCHWGE. ... 20d
Dk CTEGECAGAGE MAGTLATCCT ACAREGETLTC TACCATEAES ACCHNWG. ... 230
Chicken CTGETRGAGE MAGTCATCAL ACAGAATLLC TACCRATEMLES MALAGA. ... 200
Turhey CTEETARGAGE MAGTCATCRE AGRENTLCC TACCATEAES ARCACHR. ... 200

Figure 2 Comparison of Java sparrow, duck, turkey and chicken PRL promoter. Potential TATA box was double
underlined. Highly conserved sequence between birds and mammalian PRL gene is underlined. VIP response
element and translation starting codon were indicated by dashed-underlined and bold letters, respectively.
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MIWGCGT GLEECERENCGEAGCCCTLCTCTICATCCTCOTCCTCCTECTE 54Q
ACTCTCTECTECTECOGCCOLGEUAGCCEOELAGCEERGEAGRGCBCACTECLCCGELAD 110
CROTCCGCTLLGCECCCGOOCAGECAENC CCACCEICEGACTLGUGGLTCCGEGGEIGECT 170
ATGERECACOECGECECCTCLCCEUTCCTCLICGLCCECGCLLTCCTCAGUELCCTOEZGE 23D
MetpGlullishegGlyhiaSaerBrsleulanleuilaleunlaleuleuSacilaleelys 24d
TGEECGEEGLECEEGCELTGOLCCCACEEGECELOGUC PICCCTLCCETLCCELEATTEEGM 290
TropfrghlafiegqilaleubrePrafirgSlyfilailaPheProPraial BrofiegLapiEly 40
ARG L AT TTENTEEAGCCASTEARL CTGACCAT GCCLGTGEETCATIMAAGICA isD
MenArgkatProPhelspGlyilaferGloProfepliishlaficgGlySesLeylysber &0
GRATCAGATAE T T TG AGARL ACAL T ACC TEMIATEAGAM I TCTAITTTRATCTEICC 410
GluSerfsplleLanEintanTheLaeulesBlufenGlul yaPheTy rPhalspLenier a4
AMERATTNTTEAT AMGRIA T ECINGGCATCCTEAT GEIAEITTTCACCAGZGTC TRCAGCCAT 170
ArgTleflehasphrghsndlafeglisflafispGlyIlePhefhrierValTyrSarilis 140
CTTTTEGE TIPS TTEC TETEAGAGHTATC DGCATPELGC T TAT TAGIAAALENGT TAGC 530
LeenleuflalysLeeghiaValLyshegTyrLeuliaSerLanIienprglysheqielSer 12D
ToCCAREACASTCOTETCARAACGCCACTCTEATGCTGECTTCAC T GRC AAL TACAGELGE 5ap
SerGlifspSerdreVallyafrglisSerfisphlaVal PheThrdapianTyrSerirg 140
TTTCEAMMGCAGAT GRS TSTEMNGIAATACTENAL TCAGTTETAMCCGEAIAAGIAGT £30
ThefrgLysGlinMet alaVallysLysTyrLleudsnierfallenTheGlyLysfrgSer 1480
CARGRRGARCT A TCCTECTAAAL T TCGRENT G MEC AGRAC ATCTEGAMCCATCCETT 710
GlnFluGluleyisnPrailaiyeleufrghapGlenlatiuilisLeuGl uProSerPhe 180
TCAGRIAC TACGATE. TETAGNT GRECTEC TGNGOCHCCTCCCACTEGARCCECTERAGE 770
SerGlubsnTyrihesphlaValispGlufeslenSerliisLeuProleufepleur ** 13k
AR CTGETAIGTCTATGRE AMGANL MG TAT TTTEGAGTICCACATAGTAT T TCAMNY 33p
GAGATEACTTITAGTCAT CAMACCAGIN AT EATGT TET GAALETEARNGT TGIGATATAT a0
TPETTTC T TACG TARTIOAAGT TGRTAT T TACAT TG TANATAT TACTC TAGCAT TCOCOT A &30
CTEAINMGCTEEACATASEATECCAGT T TARRC TCATSAGHAGTLTEGTEAGTCCATATGTG 12140
TARATCTTTACTTOART AARITCATITEAAIATEA 13435

Figure 3 Nucleotide and deduced amino acid sequence of Java sparrow VIP cDNA. Nucleotides are numbered on
the right side of the sequence. Untranslated regions of Java sparrow VIP cDNA are reported in
lowercase letters and the open reading frame in uppercase letters. Poly A signal is underiined.
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