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Phylogenetic analysis of tyrosinase gene family in the Pacific oyster
(Crassostrea gigas Thunberg)
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Abstract: The deduced amino acid sequence characteristics, classification and phylogeny of tyrosinase gene family in the
Pacific oyster (Crassostrea gigas Thunberg) were analyzed using bioinformatics methods. The results showed that gene
duplication was the major cause of tyrosinase gene expansion in the Pacific oyster. The tyrosinase gene family in the Pacific
oyster can be further classified into three types: secreted form (Type A), cytosolic form (Type B) and membrane-bound form
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(Type C). Based on the topology of the phylogenetic tree of the Pacific oyster tyrosinases, among Type A isoforms, tyrl8
seemed divergent from other Type A tyrosinases early, while tyr2 and tyr9 appeared divergent early in Type B. In Type C

tyrosinses, tyr8 was divergent early. The cluster of the Pacific oyster tyrosinasesis determined by their classifications and

positions in the scaffolds. Further analysis suggested that Type A tyrosinases of C. gigas clustered with those from cephalo-
pods and then with nematodes and cnidarians. Type B tyrosinases were generally clustered with the same type of tyrosinases

from molluscas and nematodes, and then with those from platyhelminths, cnidarians and chordates. Type A tyrosinases in

the Pacific oyster and the Pearl oyster expanded independently and were divergent from membrane-bound form of tyrosi-

nases in chordata, platyhelminthes and annelida. These observations suggested that Type C tyrosinases in the bivalve had a

distinct evolution direction.
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M. musculus tyrl NP_035791.1 Type C
AT il ) M. musculus tyr2 NP_112479.1 Type C
(Linnaeus, 1758)
M. musculus tyr3 NP_034154.2 Type C
X. tropicalis tyrl NP_001017161.1 Type C
JEIM)TCEEE (Xenopus (silurana) tropical) B NP_001016476.1 Type C
(Gray, 1864)
BRAY] X. tropicalis tyr3 NP_001096518.1 Type C
Chordat FLIY i
oraata L (Halocynthia roretz) H. roretzi tyr BAC76423.1 Type C
(Drasche, 1884)
= . .
SCE i (Branchiostoma floridae) B. floridae tyr AAM18867.1 Type B
(Hubbs, 1922)
S. kowalevskii tyrl XP_002738430.1 Type B
- "
£ 3 il (Saccoglossus kowalevskii) S. kowalevskii tyr2 XP_002735255.1 Type C
(Agassiz, 1873)
S. kowalevskii tyr3 XP_002738429.1 Type C
P. fucata tyrl pfu_augl.0_1032.1_29544.t1 Type B
P. fucata tyr2 pfu_augl.0_16905.1 25558.t1 Type B
P. fucata tyr3 pfu_augl.0_20693.1_11329.t1 Type B
Ay 110 (Pi
R RERELN (Pinctada fucata) P. fucata tyr4 pfu_augl0_3212.1 375331  TypeB
(Gould, 1850)
P. fucata tyr5 pfu_augl.0_7279.1_31368.t1 Type B
P. fucata tyré pfu_augl.0_8995.1_60538.t1 Type B
P. fucata tyr7 pfu_augl.0_4.1_57868t1 Type C
C. gigas tyrl OYG_10006802 Type B
C. gigas tyr2 OYG_10008737 Type B
C. gigas tyr3 OYG_10009468 Type B
C. gigas tyr4 OYG_10009318 Type B
C. gigas tyr5 OYG_10009319 Type A
C. gigas tyr6 OYG_10007753 Type C
C. gigas tyr7 OYG_10021076 Type C
C. gigas tyr8 OYG_10007793 Type C
ik C. gigas tyr9 OYG_10017983 Type B
Mollusca -
) ) C. gigas tyr10 OYG_10017214 Type C
AR AL Ml ) C. gigas tyrll OYG_10026225 Type A
(Thunberg, 1793)
C. gigas tyr12 OYG_10026226 Type A
C. gigas tyrl3 0YG_10026227 Type B
C. gigas tyrl4 OYG_10026230 TypeB
C. gigas tyrl5 OYG_10009045 Type B
C. gigas tyrl6 0YG_10014286 Type B
C. gigas tyrl7 OYG_10028079 Type A
C. gigas tyrl8 OYG_10011912 Type A
C. gigas tyrl9 OYG_10011913 Type C
C. gigas tyr20 OYG_10011916 Type B
C. gigas tyr21 OYG_10028072 TypeB
Lt i
FIARAE B4 (Illex argentinus) I. argentinus tyr BAC87843.1 Type A
(Castellanos, 1960)
15 s i sy s. officinalis tyr CAC82191.1 Type A

(Linnaeus, 1758)




138 2 ! Hereditas (Beijing) 2014 % 36 %
@ZR1
sy Yk FEIR 45 ok SE A
B ESIL 7| /3K Hi (Capitella teleta) Capitella teleta tyrl ELU131195.1 Type C
Annelida (Grassle & Grassle, 1976) Capitella teleta tyr2 ELT93343.1 Type C
C. sinensis tyrl GAA32069.2 Type A
1 M is sinensi
SRR (G T ) C. sinensis tyr2 GAA48882.1 Type A
(Cobbold, 1875)
C. sinensis tyr3 GAA48883.1 Type A
F e ] ianoni
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%Eﬁmwﬁ(Schistoso mamansoni) S. mansoni tyrl AAW21822.1 Type C
(Sambon, 1907) S. mansoni tyr2 XP_002576328.1 Type C
C. elegans tyrl NP_498711.1 Type A
C. elegans tyr2 NP_499836.1 Type A
e TR iti
KA ZLLR (Caenorhabditis elegans) C. elegans tyr3 NP_492055.2 Type A
(Maupas, 1990)
28 Y] C. elegans tyr4 NP_491709.1 Type A
Nematoda C. elegans tyr5 NP_491131.2 Type A
ESTE 7 itis bri
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Z 2z Loa loa
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73 5 ipapi L
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H. magnipapillata tyr3 XP_002166336.1 Type B
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