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1 EEMEZHE(MEFEEE BT H YD)
Fig. 1 Selected black-shelled oysters (a) and
wild white-shelled oysters (b)
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Tab.1 Primers sequence in the experiment

ElEY| Fr3l e
primers sequences(5'-3") function
TCCACAACACTTCCCCA ..., o =
Cg-MITF-F TTCA P EREGIY)
CTTTGCCCACATTCTCTT ..., oy
Cg-MITF-R TTCC TOCERTIY)
GTGCTACGTTGCCCTGG -
p-actin-F ACTT REEIEY]
T TCGTT AAT .
f-actin-R Tgiﬁ cerTaee GG NZ51%
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Fig.2 Electrophoretogram of PCR amplification of
four MITF genes
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MITFFF 31 347 4R 57 45 3k o A A 81 6 2, HiPN
Uity 235 F SR A A HY BRAE S T 50 90 352 % 1fi W R (Schis-
tosoma haematobium)™ , i HLHZS 44 B 715 T it
B YR B MITERF 51, B PE 52 28R b 4
(bZip) A B H & 3 W 3C B i (Branchiostoma
belcheri)FI & HESH W IS | 528 | @475,
WAL B K 4 WE MITF)F 51 5 38 43 ) #h 517
Z A R, 25 5 R K4 W MITF S X 28 49 Fh
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Tab.2 Analysis of conserved structural domains of MITF sequences of each species

) PRSP SR 3,
%ﬁ ¥ ‘/_'J 5 conserved structural domain
species accession no. MITF_TFEB_C_3 N HLH bZIP
SR Stylophora pistillata PFX34296.1 + + -
BRI B Schistosoma haematobium XP_012798852.1 - + -
WRFEFH UL Mizuhopecten yessoensis XP_021364176.1 + + -
KHW5  Crassostrea gigas XP_011447560 + + -
W2 Apostichopus japonicus PIK62754.1 + + -
K% Daphnia magna JANS8814.1 + + -
E 4 Branchiostoma belcheri XP_019634219.1 + + +
PEY 1 Danio rerio NP_571922.2 + + -
FLEY 8% Labeo rohita RXN35099.1 + + -
LTS Xenopus laevis NP_001093747.1 + + -
K Andrias davidianus QBX05109.1 + + +
HA  Trachemys scripta elegans AVX28371.1 + + +
KEHMIES  Alligator mississippiensis XP_014460639.1 + + +
X Gallus gallus XP_015148453.2 + + +
#35  Coturnix japonica XP_015730833.1 + + +
N Homo sapiens NP_001341533.1 + + +
Yy Equus caballus NP_001157346.1 + + -

Ve, 1 AEfE, REE

Notes: +. exist; —. not exist
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Fig. 3 Multiple sequence alignment of MITF from C. gigas with other known MITF amino acid sequences

The same sequence has a black background and similar sequences have a gray background. The red box region contains two conserved structures. The

former is the N-terminal domain which is located in MITF, transcription factor EB, transcription factor EC, and transcription factor E3, while the latter is
the HLH domain. ¥. E-box/N-box specific binding site. Cgig. Crassostrea gigas, XP_011447560.1; Myes. Mizuhopecten yessoensis, XP_021364176.1;
Ajap. Apostichopus japonicus, PIK62754.1; Bbel. Branchiostoma belcheri, XP_019634219.1; Drer. Danio rerio, NP_571922.2; Xtro. Xenopus trop-
icalis, NP_001093747.1; Amis. Alligator mississippiensis, XP_014460639.1; Cjap. Coturnix japonica, XP_015730833.1; Hsap. Homo sapiens,

NP_001341533.1
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FPKM. 5 F J5 7 B & b 8 T AN e S 700 5 mi e v A0 & 0 5 i BB, 1 32 RS 0, 20 4, 3. DUZuiuil, 4. RIS,
5.%FM, 6. MR, 7. BRI, 8. JEIBIRIA, 9~13. 54 du i, 14~15.$ﬁﬁD;¢£éJJHiﬂH. 16~22. DR 4 i 3], 23~24. B 5%
T, 25~30. T4, 31~32. MR AT T4 dudt, 33~34. R4 di i, 35. HE DU

Fig. 4 Expression analysis of MITF gene transcriptome during the development of C. gigas

FPKM. fragments per kilobase million. 1. fertilized egg, 2. two-cell phase, 3. four-cell stage, 4. early mulberry stage, 5. mulberry period, 6. blastocyst
stage, 7. early gastrula stage, 8. gastrula stage, 9-13. larval stage of trocar, 14-15. early D larval stage, 16-22. D type larval stage, 23-24. early apical lar-

val stage, 25-30. apical larval stage, 31-32. late apical larval stage, 33-34. larval stage of plantar disc, 35. juvenile stage
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HN 1 2
tissues HR
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5 MITFE R A K85 & H R PR AR RE S
£ == =
Lo, 2 BB, 3R 4 I, s, PSS, 6 A 6 MITFERZERR. A7
G, KRR R 2 R 6 E (P0.05), R A AL PR E RIAE
Fig. 5 Relative expression analysis of 1 RFEALITA TN, 2. 15 AL 1) e L
MITF gene in C. gigas tissues Fig. 6 Relative expression of MITF gene in

1. gill, 2. digestive gland, 3. goand, 4. hemocytes, 5. adductor muscle, 6. the adductors of black shell and white shell oysters
mantle; compared with the gill, * indicates significant difference, 1. adductor muscle in black shell oyster, 2. adductor muscle in white
P<0.05, the same below shell oyster
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FTUtA(EI7HMO), 1 AT R ) 5 (15 7T M)
XFEASE L Sl A S B L 2 K a4 2R
cDNAFEAT PN E BT, 459 /R SR 75 4 W 45
JIES P ) MITTFE TR B 238 8 8 F A Se 4t Wi s &
B, B 22 51 2 (K18), AME R S MITFHE A
()35 B 34 3 v T NN R A 5 (P<0.05),

(@) (b)

E7 EE(a). BROHEIEARREHE
MO. #hE RN %, MI 7 5 )

Fig. 7 Inner structure diagram of black shell (a) and
white shell (b) of oyster

MO. outside of mantle, MI. interior of the mantle
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Fig. 8 Relative expression analysis of MITF gene in
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mantle in white shell oyster
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Expression of MITF gene and its correlation with
shell color in Crassostrea gigas

YANG Jiamin ',  WANG Yong', WANG Xiaotong >, BAO Yongbo "

(1. College of Biological & Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China;
2. Agricultural College, Ludong University, Yantai 264025, China)

Abstract: In order to understand the expression of MITF gene and its association with shell color in the Pacific
oyster Crassostrea gigas, we verified the four MITF genes in oyster, analyzed the sequence and compared with
multiple sequences of other species. And the transcriptome of each stage of oyster development was analyzed. We
also studied the mRNA expression in different tissues and mantle of black shell and white shell oysters. We found
that three of the four MITF genes were pseudogenes, which were confirmed by transcriptome and RT-PCR, and
the only expressed MITF gene in oyster encodes 448 amino acids. MITF protein is a hydrophilic and unstable pro-
tein and contains a N-terminal domain (MITF_TFEB C 3 N superfamily) and HLH domain which is a highly
conserved functional domain. Transcriptome analysis found that MITF was expressed at various stages of onto-
geny of C. gigas, and the expression reached the highest level at the juvenile stage. The results of mRNA expres-
sion in tissues showed that the expression level of MITF in mantle was significantly higher than those in other tis-
sues. The expression level of MITF in the adductor muscle of oysters with black shell was significantly lower than
that of oysters with white shell. However, the expression level in the mantle of oysters with black shell was higher
than that of oysters with white shell, but not significant. Both in black and white shell oysters, the expression of
MITF gene in the outer edge of the mantel is significantly higher than in the inner edge. The results show that
MITF gene of C. gigas might participate in the regulation of the melanin’s formation and the develop-
ment of oysters at the early stage of oyster shell formation, and it might also regulate tyrosinase 7yr2
gene of oyster and participate in the formation of melanin in mantle and shell. This study lays a foundation for fur-

ther study on the formation mechanism of shell color in oysters.
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