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Draxin is essential for tectum and
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| have been working with a recently identified axon guid-
ance molecule draxin which plays important role in the
development of spinal and forebrain commissures (Islam et.
al 2009, science 323, 388-393).In the midbrain of chick and
mouse, draxin is expressed from early embryonic stage in a
dorsal high to ventral low gradient. My data suggest that
draxin might function as a repulsive guidance cue for the
ventrally directed axon projection in chick early embryonic
brain (Naser IB et al, 2009. Dev. Biol. 332, 351-359). Con-
tinuous expression of draxin even after the midbrains ven-
trally directed axon projections were completed led me to
analyse the retinocollicular (tectum) projection in draxin
knock out mice. Draxin was found to be essential for this
well analyzed system. draxin is expressed in the mouse
superior colliculas in a dorsal high to ventral low gradient
during the time of retinocollicular map formation. Draxin
inhibits neurite outgrowth from mouse retinal explant. draxin
knock out mice shows clear mapping defect along the
dorso-ventral and anterior-posterior axis of superior collicu-
las. | believe revealing draxin's function will have a high
impact not only in the developmental neurobiology
research field, but also in the wider context of cell biology
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since axon guidance molecules may also play important
roles in, for example, morphogenesis, blood vessel forma-
tion, and in the immune system.

Tectobulbarneuron
Mes V neuron

Fig 1: (A) Schematic representation of ventrally directed axonal tracts in
chick midbrain (Chédotal et al., 1995). Mesencephalic (Mes) V neurons
(black circles) present near the dorsal midline. They start to project axons
towards ventral direction from stage 14 and turn caudally in the ventral
tectum. Tectobulbar neurons (open circles) also project axons toward
ventral direction and turn caudally before reaching the tegmentum and
follow the path of medial longitudinal fascicles. Dorsal tectum explants from
E4 embryos were co-cultured with mock transfected COS cell aggregate
(B) and draxin transfected COS cell aggregate (C). Quantification of the
axonal growth of dorsal tectum explants cultured in collagen with mock-
transfected COS cells or draxin transfected COS cells show a repulsive
activity of draxin. Significant differences were observed among proximal
sectors in the case of draxin compared with control cases. Vector GFP
DNA (D) or draxin cDNA (E) were over expressed in the ventral side of the
tectum. Overlay picture shows that growth of axons was long and straight
through the GFP vector over expressed site (D, arrow). In fig E, tectum
axons were misrouted and stop by the over expressed draxin (E, arrow).

Evolutionary history and functional characterization of androgen REHE#F  Yukiko Ogino
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Vertebrates show diverse sexual characters in sexually
attractive and reproductive organs, which are regulated by
steroid hormones, particularly androgens. However the evo-
lutionary history of Androgen receptor (AR) gene remains
largely unknown on the basis of phylogenic and functional
analyses. To elucidate the evolutionary history and func-
tional diversification of AR genes in vertebrates, we cloned
the AR cDNAs from a shark, basal ray-finned fishes
(Actinopterygii), namely bichir and sturgeon
(Acipenseriformes), and teleosts including a basal teleost,
arowana (Osteoglossiformes). Molecular phylogenetic analy-
sis revealed that the gene duplication event that gave rise
to two different teleost ARs (aand ) likely occurred in the
actinopterygian lineage leading to teleosts after the diver-
gence of Acipenseriformes but before the split of Osteoglos-
siformes, which is compatible with the phylogenetic timing of
teleost-specific genome duplication (TSGD). Searching for
AR genes in the medaka genome indicated that the teleost
AR gene duplication has been associated with the duplica-
tion between chromosomes 10 and 14. Our functional analy-
sis revealed that the shark AR activates the target gene via
androgen response element (ARE) by classical androgens.

The teleost ARa showed the unique intracellular localization
with a significantly higher transactivating capacity than that

by teleost ARB. These findings indicate that the most
ancient type of AR, as activated by the classical androgens
as ligands, emerged before the Chondrichthyes-
Osteichthyes split, and the AR gene was duplicated during
the TSGD event. We report here for the first time the accu-
rate evolutionary history of AR gene and functional charac-
terization of AR duplicates in teleost lineage.

stomata (e.g. Lal
cydzndm:iam[:ﬁg nrr:gl; 3

Chondrichthyes (Shark) AR

of FxxLF
Teleosts ARo/ARB
Mefte_m mosquitofish, Mudaj:a]

e

- T
Osteoglossiformes {Arowana) AR
p e

Gnal Actinoptarygii Acipenseriformes (Sturgeon) AR
(ray-finned fishes) \n\w (o)

Polypteriformes (Bichir) AR
]

N-terminal motif - sarcopterygii Amphibians (Frog) AR
(lobe finned fishes) g

A\rln‘pa (Chicken) AR

Pl 5
WalF Mammalians (Mouse, Human) AR

caG repeats @
* AR gene duplication
m Teleost specific whole genome duplication (TSGD)
The common ancestor of all extant jawed vertebrate contains the most ancient type
of AR, and teleosts have two functionally different ARs duplicated with TSGD.



