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BenxoBble TOBTOPBI — NCTOYHUK OBICTPON SBOIIONMOHHOM M (DYHKIIMOHAJIHHOW HOBH3HBL [1OBTOPHI MMEIOT pe-
IIAloIIee 3HAYCHUE B TPOLECCAX PAa3BUTHS, HEHPOreHe3a, MMMYHUTETA U MaToNorui. BapnabenbHOCTh ITHHEL
U YHCTOTA MOBTOPOB MOTYT MOBIHATH Ha Pe3y/ibTaT JI000T0 GMOIOTHYECKOro Ipolecca — U3-3a U3MEHEHHs
CTPYKTYpBI Oeiika 1 ahpuHHOCTH OCTOK-OCNKOBBIX B3auMojaeHcTBUi. Takue pe3kue U3MEHEHHUsS CIIOCOOCTBY-
10T OBICTPOIl ajanTayy BUJIOB K HOBOHM cpeie OOMTaHUS WIK NPHOOPETEHUIO Pa3InUHBIX MOP(OIOrHIecKux/
(uznonormueckux ocobeHnocter. Kimace nrun, HacuuteBaromuii 6oree 11 000 BumOB, OTHOCHTCS K Hambojee
pacIpoCTpaHEHHBIM CPEH MO3BOHOYHBIX — NTHI(BI OOMTAIOT ITOBCEMECTHO. B3phIBHAA afanTUBHAs paguaiiis
1 (yHKIIMOHANbHAS IUBEpCU(UKAINS CITIOCOOCTBOBAIM OCBOCHHIO MTHIIAMHU PA3IIMYHBIX MecT ooutanus. bia-
rozmapsi 0oJIBIIOMY pazHO0Opazuio MophooTuy, (HU3HOIOTHH, XapaKTepa MoyieTa, MOBENSHUs, OKPACKH U IHUKIIA
Pa3BUTHSA, ITHIl MOXXHO CUUTATh UJICATbHOW MOJIEINBIO JUISl U3yUYEHHSI POJIM OEJKOBBIX MOBTOPOB B SBOJNIOIMOHHON
HoBU3HE. [loy4yeHHble HaMU Pe3yJIbTaThl CBUETENILCTBYIOT O CXOJHOM Pa3HOOOpa3Hu U JI0JIe TIOBTOPOB BO BCEX
PacCMOTPEHHBIX OTPSAAAX NTHUII, YTO MIPEIOJIAracT CyIIeCTBEHHYIO POJIb IOBTOPOB B IIeJ€c000pa3HbIX BapuaHTax
pa3Butus. OOHapyKeHBI CalTHl O3UTUBHOTO 0TOOpa B moBTOpe PolyQ RUNX2 B kimage mTHIl U 3HAYUTEIH-
HO COKpaIeHHbIE JIHMHBI TOBTOPOB v Psittacopasserae. ¥ Galloanseriformes BBISBICH BHIIOBOIl CABHT B CTOPO-
Hy COKpallleHHs JJIHHBI MOBTOPOB. MHTepecHo, uTo mmnHa polyS-moropa B 6enke PCDH20 pes3ko oTiuyaercst
y Galliformes n Anseriformes. Mbl npennonaraem, 4To BapuadeIbHOCTh JUTMHBI CEPUHOBOTO MOBTOpA M €ro B3a-
MMOJIEHUCTBHUE C B-KaTeHHHOM B CUTHAJIBHOM IyTH Wnt/B-KaTeHHH MOIJIM CIOCOOCTBOBATH aAalTalMy IITUILL K CO-
OTBETCTBYIOIINM YCIOBHSAM OKpy»Xatomeii cpensl. [1o pesynsraram mpoBeAEHHOTO HCCIIEJOBAHUS MOKHO CJIETIaTh
BBIBOJ] O POJI OEIIKOBBIX IMTOBTOPOB B (DYHKIIMOHAIHLHOM/MOP(OIOrHIecKoM pazHooOpasun nrul. Kpome Toro,
MPUBEAEH OOIIMPHBIN CITMCOK T€HOB CO 3HAYUTEIHHBIMU PA3IMIHAME B JUTMHE TOBTOPOB — JUIS TAJIbHEHIIIETO U3Y-
YeHHs PO BapuaGeIbHOCTH JUIMHBI B 3BOMIOLIMOHHON HOBU3HE U OBICTPOH (DYHKIMOHAIBHON TMBEPCH(HUKALIUH.
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Protein Repeats Show Clade-Specific Volatility in Aves
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Protein repeats are a source of rapid evolutionary and functional novelty. Repeats are crucial in develop-
ment, neurogenesis, immunity, and disease. Repeat length variability and purity can alter the outcome
of a pathway by altering the protein structure and affecting the protein-protein interaction affinity. Such ram-
pant alterations can facilitate species to rapidly adapt to new environments or acquire various morphological/
physiological features. With more than 11.000 species, the avian clade is one of the most speciose vertebrate
clades, with near-ubiquitous distribution globally. Explosive adaptive radiation and functional diversification
facilitated the birds to occupy various habitats. High diversity in morphology, physiology, flight pattern,
behavior, coloration, and life histories make birds ideal for studying protein repeats’ role in evolutionary
novelty. Our results demonstrate a similar repeat diversity and proportion of repeats across all the avian or-
ders considered, implying an essential role of repeats in necessary pathways. We detected positively selected
sites in the polyQ repeat of RUNX2 in the avian clade; and considerable repeat length contraction in the
Psittacopasserae. The repeats show a species-wide bias towards a contraction in Galloanseriformes. Interest-
ingly, we detected the length contrast of polyS repeat in PCDH?20 between Galliformes and Anseriformes.
We speculate that length variability of serine repeat and its interaction with B-catenin in the Wnt/B-catenin
signalling pathway could have facilitated fowls to adapt to their respective environmental conditions. We be-
lieve our study emphasizes the role of protein repeats in functional/morphological diversification in birds.
We also provide an extensive list of genes with considerable repeat length contrast to further explore the role
of length volatility in evolutionary novelty and rapid functional diversification.

Keywords: protein repeats, repeat length variation, Aves, diversity, natural selection
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