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‘Amajor factorin the progression o heart failure in humans i the nability of the adult
hearttorepairitselfafterinjury. Werecently demonstrated that the eary postnatal
‘mammalian heart s capable o regeneration following injury through proliferation of
preexisting cardiomyocytes*and that Meis, athree aminoacid loop extension
(TALE) family homeodomain transcription factor, ranslocates to cardiomyocyte
nucleishorty after birthand mediates postnatal cell cycle arrest’. Here e report that
Hoxbi3actsasa cofactor of Melstinpostnatal cardiomyocytes. Cardiomyocyte-specific
deletion of HoxbI3 can extend the postnatal window of cardiomyocyte proliferation
andreactivate the cardiomyocyte cellcyclein the adult eart. Moreover, adult
Meisi-HoxbI3 double-knockout hearts display widespread cardiomyocyte mitosis,
sarcomere disassembly and improvedeftventicularsystolic functionfollowing
‘myocardialnfarction, as demonstrated by echocardiography and magnetic
resonance imaging. Chromatinimmunoprecipitation withsequencing demonstrates
that Melstand Hoxbi3 actcooperatively o regulate cardiomyocyte maturationand
cellcycl. Finally, we show that the alclum-activated protein phosphatase calcineurin
dephosphorylates HoxbI3at serine 204, resultinginits nuclearlocalizationand cell
eyclearrest. These results demonsrate that Mels1 and Hoxbi3 act cooperatively to
regulate cardiomyocyte maturation and proliferation and provide mechanistic
insights intothelink between hyperplastic and hypertrophic growth of
cardiomyocytes.

Heartfallureaftects morethan 26 millonpeople worldwide' andthus.
Ainding effective therapis or heart falure s amajor public health
‘oal Akeyunderlying cause of heart fallure the nabilty of theadult.
human myocardium o regenerate following njury. Although both
adultmouse® and human* hearts ave a lmited capacityforcardi-
‘omyocyte trnover",this low basalrate of cardiomyogenesis s not
therapeuticallyrelevant roma regeneration erspectic. By contrast,
newbormmammalsare capable f myocardialregenerationfor ahort
tmeafter bith, mediated by proiferation of preexisting cardiomyo-
cytest” Severalreguiatorsof postnatlcardiomyocyte cellcycearrest
havebeendescribed thusfar* highighting thecomplexityof cardi-
‘myocytecelcycl regulation and the need for better understanding
ofthelnterplay betweenthese redundant mechanisms.

Melst ahomeoboxtransciption actorbelonging o the TALE famly,
‘was entifiedas aregulatorofthe cardlomyocyte cellcycl” Deletion

"ofMetstprolongsthe postnatal windowofmyocyteprol feration, and
reactivates cardiomyocyte mitosis Inadult mouse heart. Howerer,
cardiomyocyteprolferaion ollowing Meis]deletion stransient and
cellcyclearret eventually ensues’ Indeed,although conditonal dele-
ton o Mei! prevented continued deterioration ofleft ventrcular
functionfollowing proximal ftanterior descending coronary artery.
(LAD) igation,there was minimal mprovement nunctioncompared
‘Wit immediately after myocardialIfarction (MI) value (Extended
‘DataFig.1a). Therefor.tis plausibi that other additonalredundant
‘mechanismsareactiatedollowing Meis]deltion. Mels Isknownto.
assoclatewithanumber of proteins that regulatescelularocallzaion
andtranscriptionalactviy® % however, thelrrole ncardlomyocytes
remalns unknown. Weset out oldentfy egulatorsofMelst expression
andfunctioninthe postnata heartand o definthel ol egulation
of cardlomyocyte cellcyce.
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