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Abstract: The union of the two complementary disciplines, developmental biology and evolutionary biology resulted in
a new division of evolutionary developmental biology, namely “ Eve-Devo”’ . Recently, the research on this field has
been fruitful in understanding the origin and development of vertebrates. The cephalochordate anphioxus, which re-
mains in rel atively invariant morphology since the divergence from the vertebrate lineage, is the closest living relative
to vertebrates. The vertebrate-like sinple body plan and preduplicative genome provide anmphioxus genes the privilege
to serve as key landmark to understand morphological evolution. However, the amphioxus genome has not escaped
evolution. Inthis paper several examples of independent gene (Hox ; Evx; HNE-3 and Calmodulin-like ) duplicationsin
the cephalochordate lineage were summarized. These particularities and oddities remind the fact that amphioxus is not
an immediate ancestor of the vertebrates but‘ only the closes living relative to the ancestor, with a mix of prototypi-
cal and amphioxus-specific features in its genome.
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Fig.1
the last common ancestor of cephalochordates and vertebrates!®!

Hox paralogous groups are classified as anterior (vertical hatching), group 3 (diagonal hatching),
(horizortal hatching) and posterior (grey filing) dasses, A, B, C, D indicate four mammal Hox clusters.
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1 CaMI=1 CaMI-2 CaMI-3*®
Table 1 Gene duplications specific to the 1.9

amphioxus lineage

c

a b d
. Nura
Geneg? Type® Species ber® Expression®  Refk J
erence
Brachyury TF B. floridae 2 Urknown [23] 5

Myogenic bHLH ~ TF B. floridae 2 Urknown [ 26]

HNF-3 TF B.floridae 2 T )

Very similar ,

Muscle actin STR B. florida e 2 Very similar [42] , 1.1~ 1.9
Cholinesterase  ENZ  B.lanceolatum 2 Urknown [43] ( )
Tyr K ( Ephs ) SIG B. belcher 2 [32] ( )

Urknown . 46,4
B. belcheri ( ) (4647
TyrK (src) SIG B. belcheri 2 Urknown [32] 0.65~ 1
Hx 13/ 14 TF B. floridae 2 Urknown [29] 3
Calmodulin SIG B.lanceolatum 2 Urknown [41]. , ,
. . 3 P N . H H
Calmodulin-like  SIG B.lanceolatum 2 Urknown [41] 5
)
B. floridae 3 Urknown [41]
)
PTP (PTPR4) SIG B. belchen 3 Urknown [ 44]
Evx TF B. floridae 2 Distinct [31] ’
RDH ENz B. floridae 2 Urknown [38]
ki
Emx TF B. floridae 2 Urknown [ 45] 5 5~ 7 148 ,
EE1a BEF B. floridae 2 Urknown Qmub
lished
:a. bHLH: - - ; Tyr K: ;s PTP:
. - Hox Evx
; RDH: . TR ; STR ; HNE-3
SIG TENZ: S EF: b. c - ’
d. )
Note: a. bHLH, basic helixloop helix; Tyr K, tyrosine kinase;
PTP, protein tyrosine phosphatases; RDH, retirol dehydrogenase;
H
TF, trarscription factor; STR, structural molecule; SIG, signalling
molecue; ENZ, erzyme.b. Type o nmolecue encoded. c. Nunber of
genes for the given famiy reported in amphioxus. d. When expression ’
data are available, the relation between the dugicates is indicated.
* Quantitative differences. ,
(References):
RDH ’ [1] KenyonC, Wang B. A duster of Antenmapedia classhomeobox
[3g

genes ina ronsegmented animal. Science, 1991, 253: 516~

CaME. 2 ,CaMI-3, 3 517.
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