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Abstract

time technology (SMRT) was performed to sequence the full-length transcriptome from hemocytes,and functional annotation and the structure

[ Objective ] To deep analysis of the genomic resources of the pearl oyster ( Pinctada fucata).[ Method ] The single-molecule real

of the unigenes were analyzed. [ Result ] The results showed that a total of 277 064 full-length non-chimeric sequences were generated, and
82 381 unigenes were finally obtained.By comparing the nr,SwissProt, KEGG and KOG databases for annotation and functional classification, a
total of 59 621 unigenes were annotated. GO function annotation showed that most genes were mainly enriched in cellular process, metabolic
process and single biological process of biological process.Annotated genes in cell component were mainly enriched in cell and cell part,while
in molecular function, they were mainly concentrated in binding and catalytic activity. Meanwhile, 11 219 SSR sites were identified in 8 493 uni-
genes, among which the proportion of dinucleotide repeat motif was the highest (50.9% ).Additionally , the results also identified 20 013 IncR-
NAs,2 004 transcription factors and 10 522 alternative splicing sites. [ Conclusion | These results may improve knowledges on transcriptome data
of P.fucata using SMRT,and provide reliable genomic resources for further exploring the development of functional genes, growth traits related

gene markers,immune response and genetic mechanisms.
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Table 1 Statistics of sequenced data by SMRT

P BH SR NS0 K JE
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Fig.1 GO function annotation
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Table 2 KEGG functional classification statistics for P.fucata (Shown

top ten contents)

No. Pathway i -
genes number tage // %

1 Rzt 4289 24.90
2 WA A A % 1 642 9.53
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2.3 EERAWIE b T HUE SMRT 424 55 D5 (% e it v, Bt

BLEEHE 5 AL (RSP 1 WL 3) BEAT PCR S 1 I 1647
AL N . 255 (B 2) TR, 3T K S 4 4518
(R 91, 38 3 B T S B 1 4, SRR 484t EL AR /M
DNA FBt, H PCR F=#4 Lifg A T A Y4 AR 2 5 et 56
E T RS R IERRTE

24 HEFRETFHENRE ICRNA KT 5372 K
WG SRR R PG sl I ) e A R 0 B 1 5T, e X A e
PRSI o A ITAK $EBAS 5 2 004 %
TR T(TF) , Frh 05 3 g 5% 55 R T 5 % h , - C2H2 A
677 4~ . TF_bZIP £ 167 /|~ .Homeobox A 118 /> bHLH A 116
A AT UL e S A g R (P 3) o dad enci #pE AN
CPC #3474 i A 3 T, 4 5 5 %) 20 013 4> IncRNA
(E4),

%3 PCREMPEAEEFTIRESIMFT]

Table 3 Special primers of random genes in PCR
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Isoform0000048 F4.TCGGGTAGACCAGAGAGACAAG R4:TTTGTCTTTTCTCTTCCTTCCTGTA
Isoform0010136 F5.GGTAATGAGATAGAACAAGACGGTG R5:CAATGGGTAGGGGGAAGATG
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Fig.2 Validation of gene length by PCR reaction
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Table 4 Statistics of identified SSRs of P.fucata
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Fig.6 Numbers and types of Alternative Splicing events
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X AL SR P AR AT I B R AT GO RE ST,
TEA Yt B v 2 A T A R R AR R A P A
T 5 70 20 B 2 53 v 5 8 B2 A 40 ML RN 20 B o0 76 2 T DI
RS AR TR S AT o A D PRk B DL s 4 8K
PP R KEGG BURIERIFSIA 7 156 A~ i 4 K i 5
HEREFHII N 37 185 4>, iX KM SMRT 2K 5k kg1 5
A P Bt se 40N 7 A L, 72 BE PR D R VE RS Ih 35 ek
KEGG 38 #% 53 7 45 3% W7, 1R LU AT = 0038 % o 1Q I8 i
2 ORAARE I A= ) G I AR WA I 75 X S 6 P ] g A [
VEFI A S FRBREE DL TR A A Tis 31

SSR ER—Fhi s bl , B s PRy St vk
5 RE TR R R S AR A e
IRBRBE DL S 21 rp SR S E AR 3 11 219 4> SSRs, 4 i 7E
8 493/ unigenes H1 ,SSR v s A AN 10.31%, i#idiE 5
T -5 & SSR ARiC T AE 2R ™= &3 b b JF )
Z WE 5%, H SSR k& 4 45 R 5 5 V1 3k (Atrina pectinata )
(8.2%) ™" 45 1% ( Sinonovacula constricta) (8.89%) ™ Jg it



90 B

2022 £

(Tegillarca granosa) (14.83) P70 s ol 23T . SSR 1) & AR 4 R
SRR bRE B AR U R 2 RN R L
BB ol 1 AR S 2 N R BR B DL b 23 B e B SSR
(9 A2 LAy 13,349 AL FE Ph A2 AR T e 3
T YA BT K B, A FL I DL ( Chlamys farreri) SSR. i BUAH
RBERRARHER A = MR, 52 RSt — 8, T4k
B %EAR R SSR H R L R o e, H
WH=HERELHEIT, H - REE T KA A N
50.9% , 3X A1 WF 35 Fpi D1 ( Mizuhopecten yessoensis ) B 0 Vit Ran
B SSR R T A TR | 3 G HL Y AT T 4Y
AL

SYPI SRS mRNA B4 5% 5 il 1 A 8] 8 5] 75 205K
TR Z A mRNA 75 R 2 8B AR W vh 3 A7 78, BA
TR R R R SRR B . AT AR )
S FHEOL N I RE SR A4 Ve n BN 2 — B T4
YURE PRI IRE™ o LN X U ( Litopenaeus van-
namei) §& SEAUEHE i v 2 £75 L HA 6 Fal A8 55 b) 57
HR, il XUE RNA T HE77 U] E75 JE DR PLAA X I
Fy st e AR A7 AT TR B T o LN T T A % 3 40 e g
AUREREERIEUS , B AS IR IR ik i & 1, 3R 1] AS
IS I A R T il EL A i s S A R g PR PO S5 A S
FTIThAE ™ o EBFSTE R SMRT ¥ 3L, 5 ROk DL s
75 10 522 4> AS, H G228 AS 28R RI, HENHAE 5 [RBREE DT
Al Bl P A A A, (A BRI RN i —
W,
4 #ig

TR b LB DL I 24 i 1) 44 5 S 20 508l 1A 7 40
#r, 25545 82 381 > unigenes , H:H7 59 621 > unigenes 53] 3)
REURE . [RIIE, B Gf LS 11 219 4> SSR 745,10 522 4~ AS Fil
2 004 SRR DL DRGSR R R 5 H IRk Bk DAY
FEDVBE PEBEIR , S it — D WF 9 ) [ BR B DL D fig B DR 25408
AR MR DG TE R 1 1 T A B e 93 i 1 AL ) 45 B 4L 1
FHeAih
S % Ak

(1] B, R, S5, 3 SO I PR B DU RS A5 U B TR A R S O B B
SN RE IR T ] ARG, 2021 ,41(3) (7481

(2] FSHiUR. BT 4 BRI ORI T e L) IR BR S DLAE SRR PR S o
SR D ] BT ) RIS, 2020,

[3] AP, FEER, B, F L IREREEDL Pinctada martensii Y2 ERBER B
SRS WEEL ) ] AR (RS ,2010,32(5) :160-164.

[4] EGASTRED PIV2 F L REIS MIZHRE E OB & %sE [ D] AL
SETERAE,2010.

(5] SRS, B, skokiss, S AR N SICERRE DTRRN 2 AE ) M 0
FERFDCERRFOR AR T ] ARG #4412, 2021,41(2) :69-75.

[6] PerHFh, XL %, I, S A e KRN 7 MR A T LT ]
a1, 2021 ,30(4) :563-571.

[7] KATNENI V K,SHEKHAR M S,JANGAM A K, et al.Novel isoform se-
quencing based full-length transcriptome resource for Indian white shrimp,
Penaeus indicus[ J].Front Mar Sci,2020,7:1-4.

[8] JIA D,WANG Y X,LIU Y H,et al. SMRT sequencing of full-length tran-
scriptome of flea beetle Agasicles hygrophila (Selman and Vogt) [ J].Sci
Rep,2018,8.1-8.

[9] CHEN Y Y,WU X Y,LAI J S, et al.Full-length transcriptome sequencing
and identification and immune response of TRIM genes in Dabry’s sturgeon

(Acipenser dabryanus) [ J/OL]. Aquaculture 2021, 538 2021 -06-17].ht-
tps://doi org/10.1016/j.aquaculture.2021.736599.

[10] KUO R I,TSENG E,EORY L, et al.Normalized long read RNA sequen-
cing in chicken reveals transcriptome complexity similar to human[]].
BMC Genom,2017,18(1) :1-19.

[11] POOTAKHAM W, UENGWETWANIT T,SONTHIROD C,et al.A novel
full-Length transcriptome resource for black tiger shrimp ( Penaeus mon-
odon) developed using isoform sequencing (Iso-Seq) [ J].Front in Mar
Sei,2020,7:1-5.

[12] TIAN Y,WEN H S,QI X, et al.Characterization of full-length transcrip-
tome sequences and splice variants of Lateolabrax maculatus by single-
molecule long-read sequencing and their involvement in salinity regulation
[J].Front Genet,2019,10:1-19.

[13] ZHANG J Y,LIU C L,HE M C,et al.A full-length transcriptome of Sepia
esculenta using a combination of single-molecule long-read (SMRT) and
[llumina sequencing[ J ].Mar Genom,2019,43,54-57.

[14] LIU J J,JIANG H,ZAN J W,et al.Single-molecule long-read transcrip-
tome profiling of Platysternon megacephalum mitochondrial genome with
gene rearrangement and control region duplication[ J].RNA Biol ,2018,15
(9) :1244-1249.

[ 15] MARDIS E R.The impact of next-generation sequencing technology on ge-
netics[ J ].Trends Genet,2008,24(3) :133—141.

[16] SUN L,LUO H T,BU D C,et al.Utilizing sequence intrinsic composition
to classify protein-coding and long non-coding transcripts [ J ]. Nucleic
Acids Res,2013,41(17) :1-8.

[17] KONG L,ZHANG Y,YE Z Q,et al.CPC:assess the protein-coding poten-
tial of transcripts using sequence features and support vector machine[ J ].
Nucleic Acids Res,2007,35:W345-W349.

[18] LI J,HARATA-LEE Y ,DENTON M D, et al.Long read reference genome-
free reconstruction of a full-length transcriptome from Astragalus membra-
naceus reveals transcript variants involved in bioactive compound biosyn-
thesis[ J ].Cell Discov,2017,3:1-13.

[19] ALAMANCOS G P,PAGES A,TRINCADO J L, et al. Leveraging tran-
script quantification for fast computation of alternative splicing profiles
[J].RNA,2015,21(9) :1521-1531.

[20] LATCHMAN D S.Transcription factors; An overview[ J].Int J Biochem
Cell Biol,1997,29( 12) : 1305-1312.

[21] Sk B8 AR, I, 5 T2 KA AP 1 6 Sl T 2 0r
SR SEHEHTLY ]l R FFERE, 2020,41(6) :149-155.

[22] WANG Z L.,WANG B,CHEN G et al.Transcriptome analysis of the pearl
oyster ( Pinctada fucata) hemocytes in response to Vibrio alginolyticus in-
fection[ J ].Gene,2016,575:421-428.

(23] ibese, FFSTT , T, . R 3 EITE ( Medicago truncatula ) 255
R 53R ) AR R, 2021,37(8) :131-140.

[24] TULER A C,CARRIJO T T,NOIA L R, et al.SSR markers: A tool for spe-
cies identification in Psidium ( Myrtaceae) [ ] ].Mol Biol Rep,?2015,42
(11) :1501-1513.

[25] 24, i ], 282, S5 FSTTBl (Atrina peciinata ) EST-SSR FRICHITT
AER )] Rl 2017,38(2) 1 137-142.

[26] xItH, ZREEIE) , BE3RaE, 454505 ( Sinonovacula constricta) EST-SSR 4371
FHIERS [T PRI RS, 2012,43(1) - 132-137.

(27] JE/IN, Rvte, B, 5. e ( Tegillarca granosa) FE[KI4H SSR A
EST-SSR (A M IUIRAFE [ ) ] S HA , 2013,44(2) :467-475.

[28] VARSHNEY R K, GRANER A,SORRELLS M E.Genic microsatellite
markers in plants:Features and applications[ J ].Trends Biotechnol 2005,
23(1) :48-55.

[29] AR, T, VFUE, S5 THER AR DI EREE U EST-SSR 7
FRINE RS SIS A ) ] A5 Si0H ,2015,46(3) :687-693.

[30] 5kF5H, SRS XA, 5 ML DL BES-SSR TR Mt (G2 5y
B[ I ] /KP4, 2012,36(6) :815-824.

[31] 226 50 TZR, el S5 050 DU NETSR S 2 2R <DNA SCRE
Pl Je EST (AP 534 ) 1. s+, 2010,17(3) :578-585.

[32] MODREK B,LEE C.A genomic view of alternative splicing[ J].Nat Gen-
et,2002,30(1) :13-19.

[33] HLITRH, SIS, o INE, 55 SLANEERTIT E75 SERm] 255U ARy e
ESHHTI]AK541%,2019,43(4) ;771-781.

[34] ZHANG X X,YUAN J B,ZHANG X J et al.Genome-wide analysis of al-
ternative splicing provides insights into stress response of the Pacific
white shrimp Litopenaeus vannamei[ J].Front Genet,2019,10,1-11.



