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Functional diversification and evolutionary origin of Otx family genes in the vertebrate retina
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Otx family homeobox transcription factors, Otx2 and Crx, are expressed in photoreceptor precursor cells and
bind to the consensus DNA-binding sequence, but these two genes have distinct functions in retinal
development. To examine functional redundancy of Otx2 and Crx, I analyzed knock-in mouse lines in which
Crx is replaced by Otx2 and vice versa. I showed that Otx2 and Crx have nonexchangeable biological functions
in photoreceptor development. Next, I analyzed the function of Otx2 in photoreceptor and bipolar cell
development. High levels of Otx2 induce photoreceptor cell fate but not bipolar cell fate, whereas reduced O#x2
expression impairs bipolar cell maturation and survival. Moreover, I identified Otx2 and Crx in the lamprey
genome using synteny analysis. It suggests that the last common ancestor of vertebrates possesses both Otx2
and Crx. I showed that expression pattern of Otx?2 is different between lampreys and mice. These results suggest

that neofunctionalization of O#x2 occurred in the jawed vertebrate lineage.
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HEEH T M AR I R BL L, HIE MR E DO~ A ¥ — R G K T-0tx2 & /3L A D < A # —HR B K] F-Crx D #8545
IR BT AHEEEDE VR, D TOMEICL AL ORODRETEXA I TIZED00RONEN S NICE
Z %<, 0tx2 & Crx DI AT 31T DHRE O S@ME & FRR M T OIS OW TR Lz, £7°. 77/ A L T0tx2
LCrxm AN AT =— 0 g~ T RET )V EfENL U CTRBBIFNT 21TV, 0tx2 & Crxldy 1 & U CAMREEEE N BRI
BippZ tzWHoN Lz, RIS, Vha AR e AW TIREMENTIC X > Totx2 DR BLE & fEREEAMzE L O
ﬂﬁﬂ@@%i«@ AN Otx2ORBE L BB ICHET 2 Z MO REICEE CTHDH L ERLE, &5

. EBEAL & BIE T OO0 THEILOBLEN B, 0tx2 & CrxDBEFEDE VIOV TEHEH L, Hllc vy Ay FXofEs
ﬁot%%%iﬁif FHEBN D) D MBI F5 1T 5 0tx2 & Crx DAL 7 IR & BEEEIEAS ORIF S Bip > T D Z & &1
Bk L, ZOWRITMEREICS N Ty AX — 5 R/ T L& L THEIET 50tx2 & CrxDHEE O R 5L & LA %
R TH Y, MRFBEAETFB LR FORBICHESTHLIABRKEN, XoT, WEoP T2
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