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During lens development in vertebrates, the orchestration of multiple transcriptional regulators is essential for fate
determination and terminal differentiation. In early development, Pax6, Sox2 and Six3 are expressed both in the
head ectoderm and optic vesicle, while L-Maf, Proxl and crystallins are expressed at a later stage in the lens
placode in a more restricted fashion. To uncover the genetic interactions among these factors during lens
development, I first examined the effects of dominant-negative molecules of Pax6 and L-Maf, which play decisive
roles in lens formation. The two dominant-negative isoforms of Pax6 overexpressed in presumptive lens ectoderm
repress L-maf, Prox] and &-crystallin expression, resulting in failure of lens formation. These effects of dominant-
negative Pax6 are fully rescued by co-expression with wild-type L-Maf. In addition, dominant-negative L-Maf
inhibits the expression of ProxI and &-crystallin, while misexpression of L-Maf causes ectopic induction of these
genes. These results demonstrate that L-Maf is a downstream target of Pax6 and mediates Pax6 activity in
developing lens cells.

Then I concentrated my focus on Pax6 expressed in optic vesicle. Pax6 is fairly expressed in head ectoderm and
optic vesicle in an aberrant temporal pattern. It was known that Pax6 expressed in optic vesicle play role in retina
development but not in lens development. To identify any additional role of this Pax6 in lens development, I
overexpressed dominant-negative form of regular Pax6 isoform in developing optic vesicle. Thus, targeted deletion
of Pax6 in optic vesicle reveals that lens development is arrested at lens vesicle stage along with optic cup
deformation. The malformed lens shows clear expression of crytallins although L-Maf and Prox1 are down-
regulated. I found that crystallin expression was due to c-Maf function and residual activity of L-Maf that
expressed earlier but prematurely arrested. These results demonstrate that Pax6 function in optic vesicle is essential
for the maintenance of L-maf expression in lens cells through ensuring necessary signaling from optic cup to

developing lens and thereby triggers fiber differentiation.
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%< OAEMREIZBWT Pax6 XIRERICHNETH Y, IRERO~vAZ —BIETFTh
HLEZLNTWS, PIHIRAIZB T Paxt 13, L X P EHEE%EETeR EIMAIE
BXUOMREREEOMFIZE W TRET S, L XM TOR Pax6 KBS EE
W v 7T R TRATIE VY AEEBEZ W &b, L AMIZBIT5
Pax6 DFEBANB VL ARICHATH D Z ENmINTWD, iRz
BHBUZDOWNTIE, Pax6 DPHEBEMLOSCIZBRATH D Z EDRINTWVWDHR,
Y ATERRIZ BT B EDEFNIF LIS TV RP o7, KX Tk, v(7nr=x
7 haRb—va Rk RIFU MR T 4 TERM Pax6 BHEX =V NI I8
VY XA FEMEES L IR MBI RRNICREL S, ThZnoMkickiT s
Pax6 DOSREZ FERICHNT LTz, F O/, Lo X FEHERICKIT D Pax6 EMEN L v
XDMEAE L Prox] B XS -crystallin ODRBUIKHATHAZ &, L XD
LI B & E % R/ TGN F L-maf 3 Pax6 3 XX Sox2 OMEZ L5 WhaatERIC
IVFHEEINDZ L EHLIZ Lz, & BT, L-maf BRERIZ L > XOMaAI XY Proxl
B L6 -crystallin DRBIZNATHY . Vo X TEBBICIT D Pax6 DMREFRIIL
L-maf DIFMELZBEL TITOND Z 2R Lz, —F, MRRMEMREBEHIIZISIT S Pax6
DIEMEIZ L ADOFHFHEITHNATH Y . Pax6 DBibE L 7V OHIENZ B o 5 vREME %
R, . VURTEEBRICBIT D L-maf OFRBUTARMERBICISIT S Pax6 O
TEMICIRTE LT Y . PRMERRNZ 35N T Pax6 BT B2 LITE Y, MB10H
W TN EN LT L R PEBLTO L-maf OFBEFHFEL, L AR EHIHE L
TWA EEZ BNz, BIRENT &I L-maf £ D/XT7 07 ThHD c-maf 1X. L-maf &
IXE2 Y | PRI T D Pax6 OIEHEICIFKFRICHI SN TWD Z LR anT,
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