H4285 H 3
2018 43 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 42, No. 3
Mar., 2018

XS 1000-0615(2018)03-0322-12

DOI: 10.11964/jc.20161110620

BRENFHR=AMEFIZIRG & HXEE

MEpT, kem, #weE, a4y,
(1. WriLImys Kb % 54 an B B, WL &4 321004
2. WL A AMBEAR S R H E LI E, Wil &4 321004;
3. WL MG K AT 2= 0, Wivl &% 321004)

1

TRE, ya

WE: AP AN RAENEELE, XA % F4N7FF & lumina HiSeq™
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89 529/MUnigene, # j¢ %k ik 3£ F26444, H o FE Kk HF 13234, T kL HEE
1321 RFEGOF 2 X T a0 Fhék ARAL. AT REIXNES0L 7, RIFE
KEGGR ## BT H U A 187K, HEZRXHEEQNKIA, BorEHEEEEEH K
(R&EZ. BEX. S RER)RALBE THIZHEX, L HON M EZP450, 3¢
Zb561 I/ N & £b560, AR LN, XLAETRADKRACTH P KEEA.
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RNA-seq B A Ml . AR . REUER .
SRR PN SN R - O S R = W
Prep A3 7z Y AR S A AT Tlumina
HiSeq™ 25000l F7*F & XF 52 2 2R 2 Bl (0 55 (0
I €8 B = A WL r ok I 1% 35 R 308 19 B0 AT
b, RPN R RIKAEEA, JF xR T D hE
RO B, DUIO 1 B 2 5 2 2Rk B0 J00H 56
Ao e [

1 MRS JTE

1.1 KM

AW SR 8TV A A AR T R 5 B R 4
KA BRAT], %28 6 A 20004F 746 % & 2 FRE
REEGERE M TEORMA G R =AY, K
B R[] — 77 5t 3 QR 1 — L, Pk
DUSE P9 78 60 3 ) Ay 55 6 1 €8 19 4R R0 R /N S ik
25 S 20 e (2% M A R A AR KR AR
USNAC 3 S0 B [l 5 0 S 36 28 9 0 — )
I B 25 AR AR S 9 v o JEE A (= A L 1Y
T RS 52 RZEMN), R E AR
P e 0 T Y R R ) A TR A B T K
W AFE T, B AR AR R P R, I
TETAE-80 °CUKA H A7 5 H

RNA$ZHUR 7] £ RNAisoPlusiy [H # M i 324
W ARA AR, DEPCKIE A FilEAET, SR
e, =Wk, TOKOEEWASEEZL AT,

12 XEHESSEENF

f#fi Fi TaKaRa RN AisoPlusia 7 & $2 B = £ I
B rp g Y B RNA, B B k42350 & 1 A
HEAT . P 1% 00 B i PR VORI A RN AR 75 [
fift, K Nanodrop 2000% I RNAKE Sh G 2ERE |
JEE AN SRR A AR IE e 3 4 BT AR P A AR
R i

Bt SR 2L SR 1 ) B Bl T VLK A
SE o XTI A A% Y B RNAKE 5 A #E cDNA L
JE, 43 9 Agilent 21001 Qubit 2.0 1 A H-
Bt K /N (insert size) M1 SC R (1) e BE aE AT R0, o HH
Q-PCRF X SCHE WA Rk S EA T v o 1, LA
PRUESCE i . ER A A% )G . HHiSeq 2500117

P, IR D XL 100 bpo
13 NKERSINEEER

HiSeq™25000 J3° 45 1) i 46 J 5138 o 2 B
BT A . Ak A R AT B & R T4 .
Fif e, i Ttinity(v2.2.0)% G5 5 st it 74
2 fifi F TransDecoder % /4 1747 Unigene i 4 5
X H1) K I XF N 22 KR R A B w A
BLAST" " 48 Unigene /& 31| 5 NR!'™ |
Prot"”, GO™”, COG"", KOG™', KEGG™%i¥
FE T, T 5 Unigene i 4 35 82 )7 51 22 )5 i
HMMER i {1 55 Pfam ™ 4% 2 L T, K45 Uni-
genefFBEME EL .

14 ERRIEEHR

K HIBowtie M 4 A it I 77 15 51| ) Reads 5
UnigeneE#E47 lLxf, MR4E X451, 454
RSEM"HEAT Fabk K P A FPKMIE R /R
XF ) Unigenef 3k F . FPKMitH AT .

FPKM = cDNA Fragments

/Mapped Fragments (Millions)
/Transcript Length (kb)

FE A 2R 36 a1 R B4 T L EOAS [6) B 5 T 1)
B FIE LT, RIIDESeq 17 4E 5 2H 18] 1Y 2
SRR, FRAT A 22 R GA
o FETRE AR T, J$FDR<0.01/E A H 2
S5 RUFC(Fold Change) =21F My i e b v, Horp
FCF /R P FE 2 18] ik 1 A0 U AR, O 7 B 3 il
gt BRI A S X 2 AR A A
K17 KEGGIH % & £ 53-8, GO fig M Pfam%h
PR

2 4R

Swiss-

2.1 UnigenelY4H %

K W5 AT 1 D b HHE 2 B AR A F )
J& , 15572 800 581 bp T4+ 44 4 (clean data), M
S 2H 2 51931189 52945 Unigene, V-1 J# 41814 bp,
Hp K ELELD kbl FAYUnigeneF 19 7215,
NSO B R 1477(FE 1)

2.2 Unigene TN RE;F %

XF 3R A5 189 5294 UnigenelF 17 T BE 1 FE ,
EFEBLASTS B E-value S K F 10 fIHMMER £
BE-value N KT 107", FZ3R1524 05844 1 B
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Fig. 1 Length distribution of Unigene sequence in H. cumingii

{7 B i Unigene, XJ{EFEEINR, Swiss-Prot. COG,
KOG. Pfam. GO. KEGGHUREJF i 3K #1758
D,

®1 ERIBRKESRT

Tab.1 Statistics of annotation gene number

N " ) ¥ LB A1/%
BRRERH AR TEREEIRLER%
R ratio of annotation gene
gene annotation gene number
number

Nr 23518 80.27
Swiss-Prot 12912 47.36

COG 5825 24.21

KOG 13 882 57.7

Pfam 14 724 61.2

GO 7173 29.82
KEGG 1654 6.88

SHC total 24 058 100

W P T 15 9 Unigene 5 Nk 11 500 2 47
R PG L XS, 4323 5185 5 T AL A A&, AHAL
J¥ %) UG TE Y 3 3 W) b, ARARL 90 i o B 491 B
= B9 24 W5 (Crassostrea gigas, 40%), B )& #KIK
W EE T B (Lottia gigantea, 19%). 1R 4
(Aplysia californica, 11%). $&7% W (Saccoglossus
kowalevskill, 4%). %G (Capitella teleta,
3%). X E ffi(Branchiostoma floridae, 3%). “%iff
RH (Strongylocentrocus purpuratus, 2%). 3%
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(Nematostella vectensis, 1%). [k Wk(Stegodyphus
mimosarum, 1%). % 11 {3 1% (Helobdella ro-
busta, 1%)FHALPIFP(15%). 5 Swiss-ProtE #i
PERIEEXT Y, 4512 912(53.7%) 4% Unigeneld: B2

COGHIUHE 2 2 xof 3 D] 7= W A7 [) VR 43 2 1Y)
BRI, ALK 3 B B COGEIR 12 Hh i Unigene
Boh5825%, WA T26 K2, HbhHiRRE
)R — BT RE T 2, K F] 14435, H24.77%;
HwRmER . EHMBEI, 5.84%; (755
ALK 3% FeoRE, H2.52%. M, A
964 % — LB AR HARMIIREER, &
16.55%. 5 Pfam¥i#i 1% LX) & B4 14 72455 Uni-
genelb X | o

4 Unigene7E KOG EL# 1 7 [F] I3 B4 14 ik
TTHXE, g5 F 13 8824k thxt #IKOGH, nlIHJE
T262, Hbh —BITaemMA24315%, &
17.51%; {555 ALK 19565%, 114.9%; 55
JEBME . BB . AR, &
8.48%; ARFNINAEIS28194%, Fi20.31%.

Blast2GO#K {4 /3 #7145 3] 4 1> Unigene s H
GOLJREI: K, GOMIREN K A THIRE . 4l
Yo A E Y e B3R 500r 3, B AHET7173%
J7 9 RGOSR e b . TEr FHIRe e il .
AL 1 (catalytic activity GO: 0003824)F14E 145
4 (binding GO: 0005488)r (4 L il fje iy, SRAZS &
# 5% F (protein binding transcription factor activity
GO: 0000988) il Fe ik TEANMIZH 43 . 4T
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4 (cell part GO: 0044464)F1 40 Jid (cell GO:
0005623)2 = 2 I AESE Y, 20 Jfg S0 3 St 35 73
(extracellular matrix part GO: 0044420)FT 5 H 41 5%
ANy A R T R (metabolic proc-
ess GO: 0008152) ., 4fi ff ik #2 (cellular process GO:
0009987) 1 B A= ¥y i) ## (single-organism process
GO: 0044699)9k b i BT 1) Lo A9 fe v, 19 AR PR A
#& (rhythmic process GO: 0048511) Lt {41 5 /)N o

TE R BIKEGGHE 2 Hh Y Unigene 7 1654 5%
PO R 187 E B, H AR EE HE 4 5
HI AR B AR A 12 R A 5 09 8 A B i 3R 42 (ubi-
quitin mediated proteolysis, 86%%, 45.99%), %Mk
K& 1% (ribosome, 7045, 37.43%), RNA#:iz ik

#2(RNA transport, 4245, 22.46%), WAL &
1% (purine metabolism, 39%%, 20.86%), ALk
1k i %% (oxidative phosphorylation, 37%%,
19.79%), B M5 Mk WLEE (5 5 3 401542 (phosphatidy-
linositol signaling system, 36%%, 19.25%)% . 1&
187/MRi i b, Beo MRk e 52 2k
BT R DG, 43 Sl 2 P obfoRT i 2 2R A iR AR
(porphyrin and chlorophyll metabolism)., #MJEPEY)
Jo 40 €25 P4504 8 1 (metabolism of xenobiotics by
cytochrome P450) . #fififd {2 25 P45025 91 {Cillf (drug
metabolism-cytochrome P450), ABC#%iz {f&(ABC
transporters)” . Notchf{F 5 il [ (notch signaling
pathway)"F1 8 2 4 il (melanogenesis)(#2).

x2 HEBAXKHBEIRST

Tab.2 Annotation statistics of color related metabolic pathway

ARt R B [Awiblils ey
metabolic pathway gene number number of metabolic pathway
porphyrin and chlorophyll metabolism 4 ko00860
metabolism of xenobiotics by cytochrome P450 4 ko00980
drug metabolism-cytochrome P450 6 ko00982
ABC transporters 20 k002010
notch signaling pathway 12 ko04330
melanogenesis 6 ko04916

23 ERREERE

AN TR PN 5% €8 1 T A AR T AR A 1 B SR A R
HIDESeq#K (F b A7 LhAs, & 3kii5 25 R Rk K
26444, Hoh LAFRIARY LN 13234, FIHKIE
AOREIN 13214 22 57 IR [N B GOTE R Un 141 2 e
7, A 170, 225F14434 Unigeneld: B 3 GO%L
W e A 2E R S TR R A i 4 dr b
Hr, Moz RERFAEREOR NSRS
FEEEM TRt , A3 ERTURL 14010
AREGRINEEETEG, HENRESS
A KEGGAR 3 #% 7 b 6443 52« A% (hu-
man diseases), it f& {5 B AL H (genetic information
processing), ftiff(metabolism), 4 d#E (cellular
processes), #3515 B AL P (environmental informa-
tion processing), A #/L £ 4t (organismal systems)(1%]3).
26 5 F IR F H W A 7755 Unigene T B E| Pfam B 4l
JEh, FEiX s 22 R TP A5 334k Unigene 5 (0 &
4 Jm B AR AR G, 440 B I R T Y 45 1
B, 25 B A ZH A LREAS B, 10550 R 50

Y41 2B A AL 25 R, A Al A FE P4SO .
20 i 4 K 556 1 F1 40 i €4 F b56045 14 3 1) Uni-
gene/T A 655 . 355MI%k, HAIMAE¥izE
FID. 5 T5i5 . B8 T8 XABCH: iz 8 M
H 15, 2 AAOERINARSHER, £F1%
Unigene/=#) 11 B =2 GTPIR LK it filg 1 (#3).

3 iR

3.1 ZAMEERANF D

AR, BRI BRT Tz N T AR 3
Y aEh, 43S SO (Meretrix meretrix)P”, HAME
Dl (Pinctada margaritifera)®" . K414 (Crassostrea
gigas)® . KM H A W (Amusium pleuronectes)™' .
BN BB (Haliotis tuberculata)PVHIZH B B AFE 14
(Paphia textile )™ , Bai%sPH) F 454 457 A X}
PN 58 €8 58 €8 R € %) = 1 DL S 42 R 22 2R
PEHEAT R SR e S LB oA, ARG 386225 5
FIRFEH 5 ZhangZE U = AW A9 RE . IR
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Fig. 2 Gene ontology classification of putative functions of differentially expressed genes of H. cumingii

B, R ANERE . SR LeNHAH AT T
BESRALIN Y, I DG 53 4 SC P v i 15 31 84~ )
P B AW NS AN STl
I Y = AR WL b o B R AT TG S B S O
32 74T Unigene/7 51189 5294, HhA 11
204 %% Unigenet &£ K F1000 bp, 4 851745 Uni-
gene K F2000 bp, “FH K B H814 bp, b
BaifE P4 1P S 2296 bp e o 2H 2B 1§ A
55 J5 W AR LU B 91 15 79.35%, 34—
PR R R, fFaBEEK,
32 HBREANFEIRSW

XF = A WL Unigene i 17 2E W) 2% D) R 1 B
H P24 0584 Unigene % 1 8, 5 & Unigeneltd
26.87%, HAREA 73.13%A BB O AL,
H0 B 3K A R SR AR ) 1 0 AT RE S R R AR I
Fofr iy 356 DR A1 2 76 E A 9 [ B 2 o 5 D) 5 4l
eSS . TS Y T A SR E )
QNURFE b5 D1 (Patinopecten yessoensis)? & 5t 41 43 Mt
o HA32.62% 80 R, , T g R E DL (Laternula elli-
ptica)™ R A 16.93%HTEBR

JF 30 A R R S e L A SR, T ok
ZH I T AR AS 0 ) B AR A g 5 0 SR R DG R Y
AW GRS 0 = f AR S e e g, 2
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15 7 /NT 300 bpRY R RE S, AR UEJE P E g B A7
B, TEFRAPERN I, FAKENT
1000 bpf J¥ 547 44.15% B, HERRAR 5)¥
G R AR

5 N8I PE HE X 4 R R s SR A R
JE v 2 Y = AR LR 51 DS E A9 Unigene /U A
0.46%, X AT e Kl B w2 L 2 A7) 8 Bk
= =AW EME B . UnigenefEKOGE #% B
F [) PO J2E b oo T R = AL R T e ds AR
w248, 1.79%). Bg2Hia Ml (327, 2.36%)
A KA 5 5 FHLHI (1956, 14.9%)% By 3L [K 7] fg
HNRBHRBEHEAH K,

1w 4R = GOBUE i AR Wy o e i B A v
o B S AR TURA G, Bt &L T B
B N 38 K7 (7 2% T FH (adult chitin-containing cuticle
pigmentation, GO: 0048085), & HR {2 Z IJ{F (compo-
und eye pigmentation, GO: 0048072), &} (AT
f (cuticle pigmentation, GO: 0048067), K B %
L (developmental pigmentation, GO: 0048066),
iR {6, 2 U F (eye pigmentation, GO: 0048069),
Rz {0, 2 TR Y 1E 7 8 (positive regulation of cuticle
pigmentation, GO: 004808 1)1 & JL T Jii i) AL A
7% [ (0 Z UL YA % (regulation of adult chitin-contai-
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Spliceosome I:l 1
RNA transport |:| 2
Parkinson’s disease _ 1 l A
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3 ZANMBEESKRIEEENKEGGEE N A
IAAL bR N KEGGA 2 5l 4 B, R A bR A B B0 9% 2800 TR 110 2 DR /S B 2 AN B0 e B B B R s B el . KRR 2 5 1
KEGG/R i #% 4~ 644> 2, A(human diseases, A J$FRJ%); B(genetic information processing, i# £ 15 B 4LH); C(metabolism, fXi);
D(cellular processes, #Hfiiid #£); E(environmental information processing, ¥ 3%1% 2 A4LFE); F(organismal systems, 4 HL R 4).

Fig. 3 KEGG classification of putative functions of differentially expressed genes of the H. cumingii

Vertical coordinate means the name of metabolic category of KEGG, abscissa means number and propotion of annotater gene. The gene was divided in-

to six branches according to the participating KEGG metabolic pathway: A (human disease); B (genetic information processing); C (metabolism); D

(cellular processes); E (environmental information processing); F (organismal systems).

ning cuticle pigmentation, GO: 0048082), iX 4tk
KA EEZS 5 e e B . KEGGA i i 11
BE A3 A, — SR 3T B AN A e R i A 3R AR
i, AN A R P4SOfC I, ABCE M
R NotehfF 5@ B POMMB R AW, H 54D
K 0GR s AEAHOE, B, FRATHERT
XA A P AT RS 5 N SE B R Z BB .
33 FTRAAZE=ZANEFRIEEFREE
E B 53 4

ARSI 22 R R IR LA, H A 114845 Uni-
genesBE T B, A 14965 AV BE, RIEBM
SR L R R .

2R EF XA RHGOEHE  GOSITEERE
TN 2SR L AR AR W o o RO I b R

A 1704, Horp & S 7E 400 iz DI RE 2R B
23.53%, ZAMEIALSY i24.12%; WEREEES T
RE B 1A 225 22 SRR SRR, AL T 1 5
ZIREZE I 134.67%, 454 H30%; HAEE MM
HOr A 4434, AR R 5 24.15%, 40 R
1116.93%, LT 516.03%, TEEY) il
T, AINEESERIRAX, WiEsY
NRBKEBOIE K. TR Ed, f
3P H A ML EK 45 4 (heme binding GO:
0020037)LI1RE , ML £1 28 /2 /&5 55 s W 1 il AL v
Mafmaz, TS 52%REEIE R, ¥ 05
HNEfEELmETFaamdod, B, 2%
Bt 54 JE B AR SR R, Bl an s W
H AW PR R 86 22 Bk o e R AR 24 51,
Zn, Mg, V, AgHlCoffi 2Bk 2 &, TifvVl
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#3 HEAXERREERLSHEERST

Tab.3 Domain annotation statistics of color related differentially expressed genes

E-SE RS PfamE:# FDR (Eff) VCHC)Fh

gene number Pfam annotation FDR (E value) matched species

c49581.graph_c3 animal haem peroxidase 0.007 207 758 Crassostrea gigas

¢57055.graph_c0 animal haem peroxidase 6.09E-10 Crassostrea gigas
¢59859.graph_c2 animal haem peroxidase 3.34E-09 Crassostrea gigas
¢63520.graph_c0 animal haem peroxidase 0 Crassostrea gigas
c42862.graph_cl animal haem peroxidase 3.53E-06 Crassostrea gigas
c63884.graph_c3 animal haem peroxidase 1.94E-11 Lottia gigantea

c42862.graph_c0 animal haem peroxidase 0.000 582 976 Crassostrea gigas

c43211.graph_c0 animal haem peroxidase 8.18E-05 Crassostrea gigas
¢62774.graph_c0 animal haem peroxidase 7.77E-16 Crassostrea gigas
c43211.graph_c3 animal haem peroxidase 5.10E-06 Euprymna scolopes
¢28793.graph_c0 common central domain of tyrosinase 2.79E-13 Crassostrea gigas
c61644.graph_c0 common central domain of tyrosinase 1.01E-07 Crassostrea gigas
¢37807.graph_c0 common central domain of tyrosinase 0 Crassostrea gigas
¢63690.graph_cl putative tyrosinase-like protein tyr-3 4.50E-10 Crassostrea gigas

¢58190.graph_c0 multicopper oxidase 0.004 325 873 Branchiostoma floridae

¢63029.graph_c0 multicopper oxidase 0.000 685 611 Crassostrea gigas

c46043.graph_c0
¢35868.graph_c0
c54847.graph_c0
c63864.graph_cl
¢54827.graph_c0
c47081.graph_c0
¢60291.graph_c0
¢56731.graph_c2
c63813.graph_c0
¢20829.graph_c0
¢52513.graph_c0
¢56361.graph_c2
c49422 graph_c0
¢59297.graph_c0
c47339.graph_c0
¢60821.graph_cl

¢63920.graph_c0

cytochrome P450
cytochrome P450
cytochrome P450
cytochrome P450
cytochrome P450
cytochrome P450

eukaryotic cytochrome b561
eukaryotic cytochrome b561
eukaryotic cytochrome b561
cytochrome b560

GTP cyclohydrolase I

heme exporter protein D (CemD)
magnesium transporter NIPA
tryptophan 2,3-dioxygenase
tryptophan 2,3-dioxygenase
ABC transporter

ZIP Zinc transporter

0.000 119 012

1.54E-05

0.004 837 581

4.20E-08

5.20E-08

0.000 411 941

9.21E-05

0.000 835 624

0.006 152 549

1.03E-09

6.06E-05

5.00E-10

0.000 141 097

3.49E-10

7.95E-11

0.001 739 717

0.005 190 047

Lottia gigantea
Crassostrea gigas
Solen grandis
Lottia gigantea
Crassostrea gigas
Crassostrea gigas
Lottia gigantea
Crassostrea gigas
Lottia gigantea
Caligus clemensi

Lottia gigantea

Crassostrea gigas
Azumapecten farreri
Azumapecten farreri
Strongylocentrotus purpuratus

Crassostrea gigas

BIRERIE,; MRECELILER .. o, &
3MELERMIRKE R A, HOMEABIRN

Ti. Fe. Mg5Cu & R IL 2RI, AB2
TR Mnf & i ol (R 2 AR R AR MK
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B, &E GBS B E T H A A
KEE,

£ F R KA HHKEGGIE B 56 ERE
IR FE R TEKEGGHEUE FE 15 B E R, X 2L LD 5
T ERE A3, Horp BB HEA 100
MWKEGGH S5z RN FEAMM . &5 . N
Jo i B B R . JENODAZ IR A i
AP T . RNARGIZ | RS 2 R S 22 8 A .
i E ALY A . ECMZ 1R 38 BAE HI A Wntf5 538
B XGRS AEMIEMERREG K. 7
SESHBRA X, S5 IEEREANE R
iz, XUEPIBERSEHRM B EEE N E
I A O i i — 20 5T

34 BRABMSIEEERINGED T

B BRI B 2 PR B Bk T i Y — >
br, BIRIYB 5 W2 BRI R A —2,
PR I A9F 92 DL 52 B2 B 2 1 € BRI SR 0 9 22 2k Y
o, SRR FE R R R R)Z B0 E 2K
AR e, DRI B2 B 6 A OG 3 TN G Ry
B ARSIy IE % DL ST BR R B 43 0 O 5
HE 1 = A WL o e JRE A S A D 4 B,
W5 BERBEIE A R I . AL R A
JEE TR RIR AR EB R, KA S
50 32 2 A B A AL 60 3 RN 42 R B RE DG 1Y R A
ATFo 38 LB Bt 0 Y e S A SO, 2
SRR D i 33 A R M A e g A
KA

25 5 RIRFE I G 4 B A TR B HE 1, 43l
5K AW5 6 tyr- 1R eyr-38010), Bai% PO 15 5t 4 8
s o, 7 32 P FR SR Y, Chen S5 AR A
Bai %5 U i s A SO SERE T 2 = AR L I 2
P i 3 K| He Tyr Fl He Typ-1, {8 Bai® PO ) 1 4
1% Tt i [R] 5 ] AR 4L 68 f1 (Zlex argentinus)FAL . 1§
AR E G R RARNCHNE, RAREAAR
otz AR, FERIRSY A Kk
B K 2 R T A 6% 1k K 2 R R P iL- 2
B, L-ZEgat— & 9000 &N AR BT gl 4 i iR
B o B2 RISk RN AT /b g PR AR 2K ) Speiser
SV TN Ay I R il 2 R R X TR e B el A
(Acanthopleura granulata)R i 46 0 SCEEER T,
RIS ) £ R AR €5 2R A . R R AE I O R
B AE A €6 XU TN i (Amphilophus citrinellus)3-7> S
RR AR R TAR, AL TYRIEHN Rk &A1k

B, RUH S5 6 00E I @k 62 LF
o XANEFWATRES S = MR EREEIE .

2T 28 2 e 45 30 0 I v R UL IR o Y — A B
BmaaeE, RmaEd. NaEA . 9
0 25 T3 Ak W il 55 Ak 22 T M A R A T I
FU D AEFETAURN T A L b 2T RNl
DERBEAGFE, HRERZAREDE T IML
R, MLz XAy e sh Wik b 2 S A
22 5 R FL N PlamTERE K B, A 1045 Unigenefd,
W 4L E B EALRELE H s, 14 Unigene & A
I £T R e ia 8 ADZE I, X 22 7 A 5L M kA7
GO RE 432 Kk Bk A 31 Unigene L 51l 2T &
SEAM T IIEE, X 4SRN A PR 3 A0 A Il AT
RO, HHERSBREAIE KN HEA
KA itk — L5

40 ifi {6, 2 P450(cytochrome P450, CYP450))&
—REMARMPRER AT, T EZHFETEY
PRPNEE 4t i £ 3R PASOAR 3T 38 12 5 400 i €5 2% A3l
BUIROC, A IDEHa 4 R 5% Si 20 DU 43 B A )
TOMR LRGP RN REZS, K
Jif €, 2 PASOAR 11 38 5 P A 8 22 S Ak B IR, 4
I3 S KL R AT GEAE B BB i R HEAER . Sun¥E
X LA A X AR (0 2R AR X A R 3 p DL (DL 52 A2 i Ak
FEEE LR A, A7 ) A AN B R iE
7% S O 3R A7 22 S R GK B R 40 B, i i
A R PR — A 4 Jf (B 2R P4SOSE A, i i
SR 9 E i PCREL 50 A& 4N Ml {7 38 PASO L A 7
ENINEMN R L BN R ES T AL ER,
eI 20 i 2 K PASOSE N ] RES S 4B (. DL e i o
T o 225 R I P A 64 L AL 75 41 i (3%
P4SOZEF IR, A JLAN A & A 4 £4 K bS6 LA
bS60ZEF I, XL F RN WATES 5Bk
B Y it 2

AR S0 A=A LA e R SR 2 22 S R A
L PR o 2 R IR B RE R, 11 ABCHE
B, GTPIL/K S [ 5 a4t
W, w22 H el . I FiieE
AN B F A5 aa S SR DY IR B 3% RN I I 2,
FRERRRBEREAWEZEOR, QERINAN
ERE RS R TS —EHIEE, 3-5R
PREFR =Y, 3-FR R IRA IR A AR W
7 PN T 8 a0 R ORI - ABCH% i TR 1Y %2
ABEHEAT, 3-FREER IR AR A @R BOR N5
TE W W8 08 ] 5 i it A A R 2B IR i R B

http://www.scxuebao.cn



330 KorE ¥R

0 E

GTPHL /KR 1 254 iR H i R £ 3 g (4
£, RWCHGTPI LK g 1 4L GTPIE il = 0
g — AR AR INA RS S A R
%, GTPIHb/KMEE 1 M ABCHZHE S SN
RN E RS2 . TLIRSFECWEIE K& B0 = A ik
WM. BB ME TR & B B2
S, B NAGE M S EHANER, B
B2 ECu, Zn, Mgl & EMXFE, BOABIK
Felf & MY 5 o X LIS 50 K1 H U
iE M A R BT NEGE, v RETER BRI A i ad
R EER .

B AL A 47 BRI R AT AT RA A
REZIAEAR= ANE, BRI AFEIANF
F & T11umina HiSeq™ 2500 M| 7 By 3% A % # &
U E A A ORI 8] e 5 AN T AR
BN

SEH:

[1] LiWJ,ShiZY, He XJ. Study on immune regulation in
Hyriopsis cumingii Lea: Effect of pearl-nucleus inser-
tion in the visceral mass on immune factors present in
the hemolymph[J]. Fish & Shellfish Immunology, 2010,
28(5-6): 789-794.

(2] %2, =4, THE, & =AW Hyriopsis

cumingiit) ¥ BRI AT IASAQH RIRFE 230 (1], e S
W73, 2010, 41(6): 895-900.
Luo W, Yang S B, Ding Y, ef al. Calcium metabolism in
Hyriopsis cumingii during early pearl-forming stages[J].
Oceanologia et Limnologia Sinica, 2010, 41(6): 895-
900(in Chinese).

[3] SRR AR [ 5 I B s ke b, o

FIRHECE FLZE 612> GB/T 18781-200832 Bk 4> K[ S].
5T A E AR E AR, 2000.
General Administration of Quality Supervision, Inspec-
tion and Quarantine of the People's Republic of China,
Standardization Administration of the People's Republic
of China. GB/T 18781-2008 Cultured pearl grading[S].
Beijing: Standards Press of China, 2009 (in Chinese).

(41 ®UH, MWFE, 28z, & RKIFFHEE BRI B
5 R ENBEUR]. FAMEAFRRE, 2004, 6(2):
10-13.

Yang M Y, Guo S G, Shi L Y, et al. Study on composi-

tions and colouring mechanism of freshwater cultured

http://www.scxuebao.cn

[8]

[10]

(1]

[12]

pearls[J]. Journal of Gems & Gemmology, 2004, 6(2):
10-13(in Chinese).

Shi L, Liu X, Mao J, et al. Study of coloration mechan-
ism of cultured freshwater pearls from mollusk Hyriopsis
cumingii[J]. Journal of Applied Spectroscopy, 2014,
81(1): 97-101.

FER, BILEE, EE %, 55 A GG RR KR 2 B
SEHIEGF ] A WAR, 2013, 32(2): 263-268.

Yan J, Hu X C, Wang J A, et al. Investigation on the col-
oring mechanism of freshwater cultured pearls with dif-
ferent color[J]. Rock and Mineral Analysis, 2013, 32(2):
263-268(in Chinese).

R, #ed, BB, F AR ORE R
W B ) 52 € B AR MR (KT8 A% S Bl T [D]. K= 25 3R,
2014, 38(5): 644-650.

Wang Z Q, Han X K, Bai Z Y, et al. Estimates of genet-
ic parameters for inner shell color and growth straits dur-
ing one year old stage in the purple strain of Hyriopsis
cumingii using microsatellite based parentage assign-
ment[J]. Journal of Fisheries of China, 2014, 38(5): 644-
650(in Chinese).

BIEW, AER, XIRE, 55 = Ay iR KPR
Fe OGP BRI AL AT [I]. K724,
2015, 39(11): 1631-1639.

LiQQ,Bai ZY, Liu X J, et al. Correlation analysis of
non-nucleated pearl quality parameters with growth traits
and inner shell color of Hyriopsis cumingii[J]. Journal of
Fisheries of China, 2015,39(11): 1631-1639 (in
Chinese).

Miyashita T, Takagi R. Tyrosinase causes the blue shade
of an abnormal pearl[J]. Journal of Molluscan Studies,
2011, 77(3): 312-314.

LiXL,BaiZY, Luo HR, ef al. Cloning, differential tis-
sue expression of a novel hcApo gene, and its correla-
tion with total carotenoid content in purple and white in-
ner-shell color pearl mussel Hyriopsis cumingii[J]. Gene,
2014, 538(2): 258-265.

BT H . AL USRS B2 T O S I )
W 555 HT[D]. Ll LR, 2015.

Luo H R. Cloning and expression analysis of genes in-
volved in the nacre color of shell in Hyriopsis
cumingii[D]. Shanghai: Shanghai Ocean University,
2015 (in Chinese).

Chen X J,Liu X J,Bai Z Y, et al. HcTyr, and HcTyp-1,

of Hyriopsis cumingii, novel tyrosinase and tyrosinase-


http://dx.doi.org/10.11693/hyhz201006015015
http://dx.doi.org/10.11693/hyhz201006015015
http://dx.doi.org/10.11693/hyhz201006015015
http://dx.doi.org/10.1007/s10812-014-9893-x
http://dx.doi.org/10.1093/mollus/eyr013
http://dx.doi.org/10.1016/j.gene.2014.01.046
http://dx.doi.org/10.11693/hyhz201006015015
http://dx.doi.org/10.11693/hyhz201006015015
http://dx.doi.org/10.11693/hyhz201006015015
http://dx.doi.org/10.1007/s10812-014-9893-x
http://dx.doi.org/10.1093/mollus/eyr013
http://dx.doi.org/10.1016/j.gene.2014.01.046

34 BRI, . BSRENF T = A WS BRI AR DB A 331
related protein genes involved in nacre color formati- search, 2004, 32(D1): D277-D280.
on[J]. Comparative Biochemistry and Physiology Part B: [24]  Eddy S R. Profile hidden Markov models[J]. Bioinform-
Biochemistry and Molecular Biology, 2017, 204: 1-8. atics, 1998, 14(9): 755-763.

[13]  Maher C A, Kumar-Sinha C, Cao X H, et al. Transcri- [25]  Finn R D, Bateman A, Clements J, ef al. Pfam: The pro-
ptome sequencing to detect gene fusions in cancer[J]. tein families database[J]. Nucleic Acids Research, 2014,
Nature, 2009, 458(7234): 97-101. 42(D1): D222-D230.

[14] WS, ] op, 88 A, 55, S R E LA 7 4 [26] Langmead B, Trapnell C, Pop M, et al. Ultrafast and
Mr[J1. 4> TR E B, 2013, 11(3): 385-392. memory-efficient alignment of short DNA sequences to
Wang X F, He W L, Cai W J, ef al. Analysis on tran- the human genome[J]. Genome Biology, 2009, 10(3):
scriptome Sequenced for Pinus massoniana[J]. Molecu- R25.
lar Plant Breeding, 2013, 11(3): 385-392(in Chinese). [27] Li B, Dewey C N. RSEM: Accurate transcript quanti-

[15] ZhaoY C,Bai ZY, FuLL, et al. Comparison of growth fication from RNA-Seq data with or without a reference
and pearl production in males and females of the fresh- genome[J]. BMC Bioinformatics, 2011, 12(1): 323.
water mussel, Hyriopsis cumingii, in China[J]. Aquacul- [28]  Anders S, Huber W. Differential expression analysis for
ture international, 2013, 21(6): 1301-1310. sequence count data[J]. Genome Biology, 2010, 11(10):

[16] Grabherr M G, Haas B J, Yassour M, et al. Full-length R106.
transcriptome assembly from RNA-Seq data without a [29] Dermauw W, Van Leeuwen T. The ABC gene family in
reference genome[J]. Nature Biotechnology, 2011, arthropods: Comparative genomics and role in insect-
29(7): 644-652. icide transport and resistance[J]. Insect Biochemistry and

[17]  Altschul S F, Madden T L, Schiffer A A, et al. Gapped Molecular Biology, 2014, 45: 89-110.

BLAST and PSI-BLAST: A new generation of protein [30]  Yue X, Nie Q, Xiao G Q, et al. Transcriptome analysis
database search programs[J]. Nucleic Acids Research, of shell color-related genes in the clam Meretrix Mere-
1997, 25(17): 3389-3402. trix[J]. Marine Biotechnology, 2015, 17(3): 364-374.

[18] ARy, 74 GR35, SRAnte, . nodldi B2 M S LA AL, [31] Joubert C, Piquemal D, Marie B, et al. Transcriptome
[7]. tFEAHLTAE, 2006, 32(5): 71-73, 76. and proteome analysis of Pinctada margaritifera calcify-
Deng Y Y, LiJ Q, Wu S F, et al. Integrated nr database ing mantle and shell: Focus on biomineralization[J].
in protein annotation system and its localization[J]. BMC Genomics, 2010, 11: 613.

Computer Engineering, 2006, 32(5): 71-73, 76(in [32] FengD D, LiQ, Yu H, ef al. Comparative transcriptome
Chinese). analysis of the pacific oyster Crassostrea gigas charac-

[19] Apweiler R, Bairoch A, Wu C H, et al. UniProt: The terized by shell colors: Identification of genetic bases po-
Universal Protein knowledgebase[J]. Nucleic Acids Re- tentially involved in pigmentation[J]. PLoS One, 2015,
search, 2004, 32(D1): D115-D119. 10(12): e0145257.

[20]  Ashburner M, Ball C A, Blake J A, et al. Gene ontology: [33] Huang R L, Zheng Z, Wang Q H, et al. Mantle branch-
Tool for the unification of biology[J]. Nature Genetics, specific RNA sequences of moon scallop Amusium
2000, 25(1): 25-29. pleuronectes to identify shell color-associated genes[J].

[21]  Tatusov R L, Galperin M Y, Natale D A. The COG data- PLoS One, 2015, 10(10): e¢0141390.
base: A tool for genome-scale analysis of protein func- [34] Harney E, Dubief B, Boudry P, ef al. De novo assembly
tions and evolution[J]. Nucleic Acids Research, 2000, and annotation of the European abalone Haliotis tuber-
28(1): 33-36. culata transcriptome[J]. Marine Genomics, 2016, 28: 11-

[22] Koonin E V, Fedorova N D, Jackson J D, et al. A com- 16.
prehensive evolutionary classification of proteins en- [35] Chen XM, LiJ K, Xiao S J, et al. De novo assembly and
coded in complete eukaryotic genomes[J]. Genome Bio- characterization of foot transcriptome and microsatellite
logy, 2004, 5(2): R7. marker development for Paphia textile[J]. Gene, 2015,

[23] Kanehisa M, Goto S, Kawashima S, et al. The KEGG re- 576(1): 537-543.
source for deciphering the genome[J]. Nucleic Acids Re- [36] BaiZY,ZhengHF, LinJY, etal. Comparative analys-

http://www.scxuebao.cn


http://dx.doi.org/10.1016/j.cbpb.2016.11.005
http://dx.doi.org/10.1016/j.cbpb.2016.11.005
http://dx.doi.org/10.1007/s10499-013-9632-y
http://dx.doi.org/10.1007/s10499-013-9632-y
http://dx.doi.org/10.1038/nbt.1883
http://dx.doi.org/10.1093/nar/25.17.3389
http://dx.doi.org/10.1038/75556
http://dx.doi.org/10.1093/nar/28.1.33
http://dx.doi.org/10.1186/gb-2004-5-2-r7
http://dx.doi.org/10.1186/gb-2004-5-2-r7
http://dx.doi.org/10.1186/gb-2004-5-2-r7
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/nar/gkt1223
http://dx.doi.org/10.1186/gb-2009-10-3-r25
http://dx.doi.org/10.1186/gb-2010-11-10-r106
http://dx.doi.org/10.1016/j.ibmb.2013.11.001
http://dx.doi.org/10.1016/j.ibmb.2013.11.001
http://dx.doi.org/10.1371/journal.pone.0145257
http://dx.doi.org/10.1371/journal.pone.0141390
http://dx.doi.org/10.1016/j.margen.2016.03.002
http://dx.doi.org/10.1016/j.cbpb.2016.11.005
http://dx.doi.org/10.1016/j.cbpb.2016.11.005
http://dx.doi.org/10.1007/s10499-013-9632-y
http://dx.doi.org/10.1007/s10499-013-9632-y
http://dx.doi.org/10.1038/nbt.1883
http://dx.doi.org/10.1093/nar/25.17.3389
http://dx.doi.org/10.1038/75556
http://dx.doi.org/10.1093/nar/28.1.33
http://dx.doi.org/10.1186/gb-2004-5-2-r7
http://dx.doi.org/10.1186/gb-2004-5-2-r7
http://dx.doi.org/10.1186/gb-2004-5-2-r7
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/bioinformatics/14.9.755
http://dx.doi.org/10.1093/nar/gkt1223
http://dx.doi.org/10.1186/gb-2009-10-3-r25
http://dx.doi.org/10.1186/gb-2010-11-10-r106
http://dx.doi.org/10.1016/j.ibmb.2013.11.001
http://dx.doi.org/10.1016/j.ibmb.2013.11.001
http://dx.doi.org/10.1371/journal.pone.0145257
http://dx.doi.org/10.1371/journal.pone.0141390
http://dx.doi.org/10.1016/j.margen.2016.03.002

332 VL 2%
is of the transcriptome in tissues secreting purple and 327-345.
white nacre in the pearl mussel Hyriopsis cumingii[J]. [47]  Takeuchi K, Satou Y, Yamamoto H, et al. A genome-
PLoS One, 2013, 8(1): €53617. wide survey of genes for enzymes involved in pigment
[37] Zhang AJ,LiuS L, ZhulJY, et al. Transcriptome ana- synthesis in an Ascidian, Ciona intestinalis[J]. Zoologic-
lysis of the freshwater pearl mussel, Hyriopsis cumingii al Science, 2005, 22(7): 723-734.
(Lea) using illumina paired-end sequencing to identify [48]  SkoLEE, By, T H AR, 25 M K P450 2K
genes and markers[J]. Iranian Fisheries Sciences Re- WRRF SRR [T]. ShIE kR, 2014, 35(8): 84-89.
search Institute, 2016, 15(4): 1425-1440. Zhang L Q, Ba L, Yusi R G L, et al. Advance in cyto-
[38] Sun XJ, Yang A G, Wu B, et al. Characterization of the chrome P450 2J subfamily[J]. Progress in Veterinary
mantle transcriptome of yesso scallop (Patinopecten yes- Medicine, 2014, 35(8): 84-89(in Chinese).
soensis): Identification of genes potentially involved in [49]  ZEEEH, (F VDR, WRn A R R 4 T R
biomineralization and pigmentation[J]. PLoS One, 2015, Wi o 4R S SE R[], b BB B R, 2016
[39] Clark M S, Thorne M A, Vieira F A, et al. Insights into Niu X L, Ren K L, Cao L, et al. Transcriptome analysis
shell deposition in the Antarctic bivalve Laternula ellipt- on coat color related genes in Rex Rabbits[J]. China
ica: Gene discovery in the mantle transcriptome using Herbivore Science, 2016, 36(2): 1-6(in Chinese)
454 pyrosequencing[J]. BMC Genomics, 2010, 11: 362. [50] Sun XJ, Zhou L Q, Liu Z H, et al. Transcriptome-wide
[40] M. SIEENRKBHRGGT AR b ET, . . .
analysis reveals candidate genes responsible for the
2016(17): 162-164. L . .
asymmetric pigment pattern in scallop Patinopecten yes-
41 Verhecken A. The indole pi ts of Moll J]. An-
(41 eriiecken ¢ indole pigments of Mollusca[J]. An soensis[J]. Invertebrate Survival Journal, 2016, 13: 298-
nalen van de Koninklijke Belgische Vereniging voor Di- 308
erkunde, 1989, 119(2): 181-197. ' .
[51] Mackenzie S M, Howells A J, Cox G B, et al. Sub-cellu-
[42] Kim Y J, Uyama H. Tyrosinase inhibitors from natural L .
lar localisation of the white/scarlet ABC transporter to
and synthetic sources: Structure, inhibition mechanism ) o
pigment granule membranes within the compound eye of
and perspective for the future[J]. Cellular and Molecular
drosophila melanogaster[J]. Genetica, 2000, 108(3): 239-
Life Sciences, 2005, 62(15): 1707-1723.
252.
[43]  Hofreiter M, Schoneberg T. The genetic and evolution- » . ‘
. L [52] M9, 45 KA ZLAR AR Y ) ST AR TR A 45 44 S T 1
ary basis of colour variation in vertebrates[J]. Cellular o ) - .
) ) HUBIHIHR[D]. B #rT K2, 2013,
and Molecular Life Sciences, 2010, 67(15): 2591-2603.
. . Jiang P L. Preliminary studies on the morphology and
[44]  Speiser D I, Demartini D G, Oakley T H. The shell-eyes
. structure of compound eyes and formation mechanisms
of the chiton Acanthopleura granulata (Mollusca, Poly-
. . . of the red-eye mutant in the brown planthopper, Nilapar-
placophora) use pheomelanin as a screening pigment[J].
Journal of Natural History, 2014, 48(45-48): 2899-2911. vata lugens St[D]. Hangzhou: Zhejiang University,
. i ek — 2013 (in Chi .
(45]  SEFEFY, SRLTME, XUZE, %5, s (00U N £ TYRIE DA 1) 5 013 (in Chinese)
e J I P RO B3 AT 0], 2 B A 2 [53] Mackay W J, O'Donnell J] M. A genetic analysis of the
§i2, 2016, 24(5): 697-707. pteridine biosynthetic enzyme, guanosine triphosphate
Jiang Y L, Song H M, Liu Y, et al. Cloning and expres- cyclohydrolase, in Drosophila melanogaster[J]. Genet-
sion analysis of the developing sequence and tissue ex- ics, 1983, 105(1): 35-53.
T Sl - ot ME T4 Rk T 254
pression of TYR gene in Amphilophus citrinellus[J]. [54] L, X, 28, 2. = MNER A R2 R oR S
Journal of Agricultural Biotechnology, 2016, 24(5): 697- Br e 25 OB DPAR []. 4620 55 RLAT, 2003, 15(3):
707(in Chinese). 433-434.
[46] Tsiftsoglou A S, Tsamadou A I, Papadopoulou L C. Jiang Y, Liu K W, LiJ, et al. Elemental analysis and

Heme as key regulator of major mammalian cellular
functions: Molecular, cellular, and pharmacological as-

pects[J]. Pharmacology & Therapeutics, 2006, 111(2):

http://www.scxuebao.cn

pharmaceutical evaluation for yellow white and black
pearls of Hytiopis cumingii (Lea)[J]. Chemical Research
and Application, 2003, 15(3): 433-434(in Chinese).


http://dx.doi.org/10.1371/journal.pone.0053617
http://dx.doi.org/10.1371/journal.pone.0122967
http://dx.doi.org/10.1186/1471-2164-11-362
http://dx.doi.org/10.1007/s00018-005-5054-y
http://dx.doi.org/10.1007/s00018-005-5054-y
http://dx.doi.org/10.1007/s00018-010-0333-7
http://dx.doi.org/10.1007/s00018-010-0333-7
http://dx.doi.org/10.1080/00222933.2014.959572
http://dx.doi.org/10.2108/zsj.22.723
http://dx.doi.org/10.2108/zsj.22.723
http://dx.doi.org/10.1023/A:1004115718597
http://dx.doi.org/10.1371/journal.pone.0053617
http://dx.doi.org/10.1371/journal.pone.0122967
http://dx.doi.org/10.1186/1471-2164-11-362
http://dx.doi.org/10.1007/s00018-005-5054-y
http://dx.doi.org/10.1007/s00018-005-5054-y
http://dx.doi.org/10.1007/s00018-010-0333-7
http://dx.doi.org/10.1007/s00018-010-0333-7
http://dx.doi.org/10.1080/00222933.2014.959572
http://dx.doi.org/10.1371/journal.pone.0053617
http://dx.doi.org/10.1371/journal.pone.0122967
http://dx.doi.org/10.1186/1471-2164-11-362
http://dx.doi.org/10.1007/s00018-005-5054-y
http://dx.doi.org/10.1007/s00018-005-5054-y
http://dx.doi.org/10.1007/s00018-010-0333-7
http://dx.doi.org/10.1007/s00018-010-0333-7
http://dx.doi.org/10.1080/00222933.2014.959572
http://dx.doi.org/10.2108/zsj.22.723
http://dx.doi.org/10.2108/zsj.22.723
http://dx.doi.org/10.1023/A:1004115718597
http://dx.doi.org/10.2108/zsj.22.723
http://dx.doi.org/10.2108/zsj.22.723
http://dx.doi.org/10.1023/A:1004115718597

33 BIRIE, . F AT TS = A WL 2R A R 333

Transcriptome sequencing analysis on pearl color
related genes in Hyriopsis cumingii

MAO Yuanyuan ', ZHENG Rongquan "**,  ZHANG Qipeng ',
MEI Yiyun ', KONG Shenshen', LIU Zhifang'

(1. College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China,
2. Key Lab of Wildlife Biotechnology and Conservation and Utilization of Zhejiang Province, Jinhua 321004, China;
3. Xingzhi College, Zhejiang Normal University, Jinhua 321004, China)

Abstract: The transcriptome of Hyriopsis cumingii ventral mantle tissue whose nacre colors were purple and white
was sequenced by a new generation of high throughput sequencing technology in order to find candidate genes in-
volved in pearl color produced by H. cumingii. After quality control and assembly, the sequences acquired were
blasted against NR, Swiss-Prot, COG, KOG, KEGG, GO and Pfam databases, and then cluster analysis were per-
formed. In total, 72 800 581 bp of clean data, and 89 529 Unigenes were obtained, and 2644 genes were differen-
tially expressed, among which 1323 were up-regulated and 1321 down-regulated. The Unigenes GO function in
the transcriptome library was divided into 3 categories: molecular function, cellular component and biological pro-
cess with 50 branches; it could be divided into 187 classes taking the KEGG database as a reference. Differentially
expressed gene analysis revealed that some genes were related to pigment biosynthesis (such as xanthommatin,
melanin and pteridine) and metal ion transportation. And there were 6 cytochrome P450, 3 cytochrome b561 and 1
cytochrome b560 genes. They might play important roles in the formation of pearl color of H. cumingii.

Key words: Hyriopsis cumingii; pearl color; differential expression; transcriptome sequencing

Corresponding author: ZHENG Rongquan. E-mail: zhengrq@zjnu.cn

Funding projects: Zhejiang Province Twelfth Five-year Special Aquatic Products Breeding (2012C12907-9;
2012C12907-5)

http://www.scxuebao.cn



