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WAL 5O BF5E T HR 38 55 UL (Patinopecten yessoensis)
PSE LA 28 N R FLER, I A R 3 b DL R
A FENUT S N R BRI, S
TR Z AR AT RE AR PA TS S N R e IE A
Zhang 5 #E TR 4 DL E AR B DL, K
T TN EFFRAVEAL, JFHEN D EY b
PR 18 (8 W) 18005 32 1K (peroxisome proliferators-activ-
ated receptors, PPARs) 7] BETE A N & & @12
SRIEPECHEN ., FEZii TAETERH, 4
EEG 7 RS AR S 0K S MRS EERE
IEASES, SR, SFEGUER AR R P E S
B F IR EENLE HBE NS . LTI, A5
J3 Fi§ Tllumina NovaSeq 6 000 1822 (19 — A 8 4%
ARFILL PacBio SRR AGEE —ACI P H AR XS 415
JEdA AR Bt 1) 75 R R TR SR Y, DL =404
K SEARNE WS IR A, W —ACE G e Xt 1=
FRHA I, AiE 5025 A O IR, A
FF o3 X St SEATE R R A 75 2 Th i R IR 1,
R J5 ST e B K T e 55 1 S e A R
TP

1 MESTHE

L1 st

S AV L ARMS I B ) AR LT SR
X, SRAERTEIA 2018 4F 11 H o AR R -
fif (4 B (21.6742.50) g, 5T (55.10+1.69) mm .
5¢ % (31.80£0.97) mm. 5¢ = (19.76+£0.75) mm,
TRl —FER 2 500 H 204 B AR G o Bk Bk 75 2 2
025 R MEPE AR 6 4>, 24, B4 3
EYEER . RBERD R E) MARIE R
D1, D2 fl D4, #REBIEEMN (R AG) AMRIE N
L1, L2, L3, #7=ARMF . BE, #5e
BEIAR D1, D2, D43 MEYraiEE RGN M1,
FRBEERNLL, L2 M L33 MEY Y RERS
M2, BEFT=ACIE AT

12 FEHBMNE

SRR, B RR AL 22 sh W (PBS)
Pet R g, i CM-700d 436 (H AR
e R 3EREIR) ELHEEM AN D1, D2, D4 FILL,
L2 F1 L3y L*. a*. b*=fF58 % . * J§ Excel
2016 A Kt b A7 i E M, SR LR
{HAPRMEDR (meantSE) £, P<0.05 R A ¥ 2%
5, P>0.05 FRn o HER
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1.3 XEHESNFE

e 2 XA HEARA R A JLa) ER501
TransZol Up plus RNA kit [ it B $& B 75 /& 19 &
RNA., @SR OF H#EEF Oligo (dT) & 4
HAZAEY mRNA; @ffi ] SMARTer™ PCR ¢cDNA
Synthesis Kit ¥ mRNA 5% 5% i cDNA; BPCR &
4K cDNA; @ffi ] BluePippin i 4> £ cDNA
FBL, MR B AR A R BOCE ;. O
4K cDNA FRKi#1T PCR B4 ; ©X 41 cDNA
PEAT RSB 5, % SMRT WE4% Rl 3k, 3145
SMRT bell X /% ; @ BluePippin F} T 3~6 kb Fll
5~10 kb SMRT bell SCJZE [ Uk ik, 345 C
. AR R A Tlumina 2y 7] B9 NovaSeq 6000
WY& AT, = A7 fd H] PacBio Sequel
) = i 1N 1 4 £ L o

14 EYMEEESR

XF I T LR RO ST B R g, ZeBR
I 1 A K A Y reads. 3 U85 #Y reads 38 i
PR REMEIE, R E B RN KR
M T KB AR IEEN M, >R A CD-HIT #k
PR A K SRR LA, BE IEFT DI RETERE

A=K SRANE NS H 7S, R Bowtie
2 v2.1.0 AP B AR 1Y clean reads (ZACEUE)
Fox 2% 741, FIF RESM 1.2.15 # 4% Bowtie
M EE XSS R EAT S, 15 BB RE A b B R 2
5 SR I[P read count 2L H , R 5% HiE T FPKM
(fragments per kilobase of transcript sequence per mil-
lions base pairs sequenced) %% # LA 53 #7 ¥% S A 1 %
RIK . FETFHXTEE R, i edge R v3.16.5 R4
OI BTG SEARTE S FEA TP 22 5 3R 0L, R
%5 FRIKHK) P{E A FDR (false discovery rate) {H.,
AT GO TIRETEREM KEGG & H3T.
1.5 SRR EE PCR (RT-PCR) 1

BEAILEEIL 6 1> FiR5E SRAHT 6 AT 4 A
% FH Primer premier 6.0 3415 117¢ ¢ i & PCR 5|
Y, HEHL18S rRNA AERHNSIER, R 2722 &0
B B A 5 mRNA A R b, SR+
FRUELR (meantSE) IR .

2 4

21 EEHBMNELR
WARBOAERR (L%, a*. b*) RUIEZER, A
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Koo R

46 &

ARG 2 21 5% 2 BB 22 SR O B3 (P<0.05)
&1,

®1 ARBERFEHEEITER

Tab.1 Color index of P. textile foot
4340 Bitifadr  color index
groups L* a* b*
gl 55.42+329°  17.16£2.58"  27.97+2.27"
orange group
e SR 63.31+1.70° 8.16£0.49"  23.16£0.94°
light white group

W AEVNG FRERIR 2 2 8] () BT 8% %2 5 (P<0.05)
Notes: the means with different lower-case letters have significant
differences at 0.05 probability level between two groups

22 Z“RNFHIESER
SERL 6 AR A ARG SN, X raw data
IS, & FEM Y clean reads 5 5 4G £ 38 04 LL 49l

ik 3] 97.01% LA F, Q30 Bl 5 B 4 L 7E 94.43%
KVl (&R 2),

23 ZHRMFBIRLES

FIH Pacbio A Y Sequel =ARMF -5, 58
BT 2 AU AR IR & KSR, 4
SIHEAT T 14> SMRT cell A 5207, i 126 vHE

PER T 0.75 Y ROI (reads of insert) #-47 J5 225047 .
ROIs #4117 BG4 R I 3,

24 2RERESH

H N =AU B3t v i 8 13 9 ROT R 47432
i, BB KRR G AR 2K ARG ok
A, 2P e K ARSI T R ISTFFIE, 155
o SO R 2 SR A IR T e e SRAS TR G T 45 21 (R 4).
25 2KERFIRE

B i 2 K SR ARF S 5 GO KEGG.
KOG. NT. NR FlI SwissProt £H 43 H 17 LR
[Fi] —Jt S AR T B R SIS [R) A 5080 PR v, e 2 A
HARTT 5058 S5 A BT B R A, £ 5098 1%
SRR TR G SR WA S,

2.6 SEFFILLLER

K RSEM k{4, VU =AReKFEJEARIE NS
Z 5, ¥ 6 HE MY clean reads (ZACEHE) tb
XHEIZ A, SIS 455 3% 6, mapped
reads iy b % B 2 2% 7 51 L I 7 %1, mapped
reads ¥ H TR 2219 7047 .

=2 ZRINFHIE clean data FiHER

Tab. 2 Statistics of second-generation sequencing data

B A R o /% A7 22 5 K/ bp Q30/% GCHH/%
samples effective rate clean bases Q30 GC content
D1 98.39 8 147 182 800 95.19 37.76
D2 97.01 7 688 619 600 94.43 3530
D4 98.59 6929 714 700 95.10 36.97
L1 98.06 6903 415 800 95.29 38.21
L2 97.87 7609 570 200 94.45 37.11
L3 98.16 7536 743 100 94.70 37.53
&3 ROIs HH4ER
Tab.3 Statistic results of ROIs
FEd RO H/% ROLEIE S /bp ROIFFHJK & /bp ROIFH1 -1 5 Bl
samples no. of reads of insert read bases of ROI mean read length of ROI mean read quality of ROI

Ml 342 568 473 754 093 1382 0.965
M2 401 054 829 528 130 2068 0.967
T4 REIKFTWER
Tab. 4 Full-length transcripts analysis results
A RO H ICERAAEI— 5 CAE JE 0 5 AE B 5
B FIR AR EROIE 1% SERAR A e BERAHE % BERAHH %
samples n r;— himeri I%OI no. of consensus no. of polished no. of polished
on-chimerc isoforms high-quality isoforms low-quality isoforms
M1 254176 17 304 16 968 336
M2 297 959 21923 21611 312
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Tab.S Full-length transcript annotation statistics
Thre ¥ & ERHH 1%

database no. of annotations

GO 3163

KEGG 3253

KOG 3308

NT 1952

NR 4779

SwissProt 3814

all 5058

27 AREREERERAREDHT

K1 edgeR BAF 3 T e SRASTE A FEA T i 22
S RIBEN, T2 5 RA0 P {HH FDR A,
SR PH %, SR FDR {5454 Fold Change
R Ve 22 S A, i 25 #F . FDR<0.05 & |log,
(Fold Change)[>1, il ik, 53 57 M2EHE

=6

IREESRA (R T), Hrpige s AT TR 6
WA 34 NFspARIR R B, 23 M RARIR
=,

SR F W 2 S 5 SRARHE 6 SRR I SR A R,
P HAEA T RIS E 1R, FANK 2R
B SRARFRIR MR, 2 A2 J i A
FAER LRI L, HILR®E 6 EEREA6E
JEHY 3 YR EE AR 2

28 ERRIEEFEAK GO IWEE;F B M KEGG
EESH

A5 8 HH 1) 25 5 R IR HE AR AT Gene Onto-
logy & #4301, FFE TRk 3% & 5 (P<0.01) 1)
% GO term H G SEAEL (B 2), TE“Aid
L E EAE (P<0.05) AT BIE . M BIIE . BHORAE
s B R0 T IRE Y term A5 RHAA (1 45 44 A
4% . tRNA 454 . mRNA 454 . BPR 4L K 7%
PE . KB 007 IRNA 454 . SIFRES 4 .

“REES 2 KERANLNFE TR

Tab. 6 Statistical table of comparison between second-generation data and full-length transcripts

B Hreads#/% WS Efreads#U/2k (LU 2/%)  E— LR ffireads®U/2% (LEXT2/%) £ s LURT E ireads$u/2% (LLRT2R/%)
samples total reads mapped reads (contrast ratio) uniquely mapped (contrast ratio) multi mapped (contrast ratio)
D1 54 314 552 39 810 862 (73.30) 3232798 (8.12) 36 578 064 (91.88)
D2 51257 464 37 879 996 (73.90) 2088 552 (5.51) 35 791 444 (94.49)
D4 46 198 098 30360 018 (65.72) 3530128 (11.63) 26 829 890 (88.37)
L1 46 022 772 33300 554 (72.36) 3137204 (9.42) 30 163 350 (90.58)
L2 50 730 468 39471 486 (77.81) 2612756 (6.62) 36 858 730 (93.38)
L3 50 244 954 38096 162 (75.82) 2865 670 (7.52) 35230492 (92.48)
®7 ST MERFESHERPHREES T
Tab.7 Expression statistics of 57 transcripts in each sample
trzﬁfr?;t;?D log, (Fold Change) Piﬁle FDR D1 D2 D4FPKM L1 L2 L3
M1_1-10k_transcript/1468 —9.332108 0.000138  0.045568 9.633 0.261 17.439 0 0.046 0
M1_1-10k_transcript/8092 -11.11117 5.25E-05  0.027069 7.912 1.394  47.483 0 0 0.027
MI1_1-10k_transcript/3712 —10.65543 0.000158  0.049061 76.792 0.261 16.749 0 0 0.036
M1_1-10k_transcript/3042 —12.404 55 7.74E-05  0.035758 68.410 0.152 11.537 0 0 0
M1 _1-10k_transcript/14673 —12.05496 9.01E-06  0.012031 334.441 21.208 137.141 0 0 0
MI1_1-10k_transcript/11421 —10.644 89 1.10E-05  0.012031 125.503 42416 101.546 0 0.093 0
M1_1-10k_transcript/2821 —12.39042 2.98E-06  0.010755 12.587 25215  46.604 0 0 0
M1_1-10k_transcript/7857 —10.12642 5.53E-05  0.027737 5.738 8.340 17.393 0 0 0
M1_1-10k_transcript/13580 —10.34243 2.35E-05  0.017955 30.546 34207  39.757 0 0 0
M2_1-10k_transcript/2703 —13.98672 4.09E-05  0.023703 44.205 35.928 51.158 0 0 0
M1 _1-10k_transcript/12453 —9.174248 2.62E-05  0.018367 61.016 16.592 38318 0.159 0 0
M1_1-10k_transcript/12166 —9.625322 9.99E-06  0.012031 71.637 78.235 20.299 0 0 0.116
M1 _1-10k_transcript/15379 —9.688905 0.000128  0.043382 32.596 80.282 15.504 0 0 0
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trﬁs%r?;ti?D log, (Fold Change) P}\)/{fue FDR DI D2 D; = L1 L2 L3
M1_1-10k_transcript/5345 —9.79549 1.26E-05 0.012424 21.110 57.615 5.348 0.022 0 0
M1_1-10k_transcript/6524 —10.52391 2.52E-05  0.018367 19.069 8.514 6.462 0 1] 0
M1 1-10k_transcript/5956 —10.3425 8.94E-05  0.038253 21.496 2.874 2.847 0 0 0
M1_1-10k_transcript/3532 —9.639536 0.000129  0.043382 3.725 9.755 2.475 0 0 0
M1 _1-10k_transcript/12928 —11.74575 0.000107  0.041185 0.517 10.147  149.258 0 1] 0
M1 1-10k_transcript/9853 —10.4051 0.000143  0.045732 1.035 10.125 35.692 0 0 0
M1_1-10k_transcript/2889 —12.35556 3.32E-05 0.021599 3.142 2.330 63.796 0 0 0
M1_1-10k_transcript/2783 —9.574309 0.000127  0.043382 3.866 4.529 60.779 0 1] 0.080
M1 1-10k_transcript/13281 —13.41965 9.44E-05  0.039437 19.069 76.645  608.354 0 0 0
M1_1-10k_transcript/14746 —11.44465 7.83E-06 0.012031 25.108 97.832  226.46 0 0 0
M1 _1-10k_transcript/13087 —10.265 84 0.000108  0.041185 28.570 338.503  254.557 0 0.290 0
M1 1-10k_transcript/2692 —12.97834 8.25E-05  0.036328 97.328 28.154 0.547 0 0 0
M1_1-10k_transcript/7260 —12.62634 0.000122  0.043382 75.475 115.730 0.052 0 0 0
M1 _1-10k_transcript/15235 —12.82219 8.28E-05  0.036328 158.222  1925.780 5.922 0 0 0
M1 1-10k_transcript/9337 -14.21782 4.19E-05  0.023703 333.547 209.882  152.424 0 0 0
M1_1-10k_transcript/5259 —14.656 64 3.94E-05 0.023703 153.227 191.940  247.052 0 0 0
M1 _1-10k_transcript/16624 —9.828413 0.000107  0.041185 99.643 286.767 51.255 0 0 0.241
M1 1-10k_transcript/12785 —12.75079 8.90E-06  0.012031 73.264 418.131 34.148 0 0 0
M1_1-10k_transcript/16530 —12.98685 1.27E-05 0.012424 1005.024 2786.756  348.332 0.420 0 0
M1 _1-10k_transcript/15773 —12.28001 4.56E-06  0.010755 398.674 980.800 72.544 0 0 0
M2 1-10k_transcript/10900 15.367755 3.11E-05  0.021006 0 0 0 169.007 288.898  158.499
M2_1-10k_transcript/20255 12.706 787 3.64E-06 0.010755 0 0 0 459.858 310.902  199.881
M2 _1-10k_transcript/19413 12.20593 4.81E-06  0.010755 0 0 0.085 204.656 143.195 20.442
M2 1-10k_transcript/4895 14.718 109 7.42E-05  0.035722 0 0 0.026  410.977 44.113  284.544
M2_1-10k_transcript/19608 13.030988 0.000 14 0.045568 0 0 0 450.167  310.647 0.704
M2 _1-10k_transcript/10442 10.802607 9.13E-06  0.012031 0 0 0 10.140 6.793 6.443
M2 1-10k_transcript/6171 11.026 606 5.67E-06  0.011059 0 0 0 8.597 4.064 6.576
M2_1-10k_transcript/8907 10.647 184 3.79E-05 0.023703 0 0 0 2.542 1.997 13.589
M2 _1-10k_transcript/17841 9.6322349 0.00012 0.043382 0 0 0 6.960 12.715 14.240
M2 1-10k_transcript/18427 9.6179511 0.000159  0.049061 0 0 0 6.975 11.542 25.191
M2_1-10k_transcript/8018 12.544365 2.16E-06 0.010755 0 0 0 15.688 27.984 23.783
M2 _1-10k_transcript/13478 11.49974 2.32E-06  0.010755 0 0 0 12.530 22.654 20.459
M2 1-10k_transcript/5926 8.6489439 5.01E-05  0.026645 0.056 0 0 2.231 13.098 9.392
M2_1-10k_transcript/15700 12.195752 1.53E-06 0.010755 0 0 0 30912 53.925 37.907
M2 _1-10k_transcript/7939 13.662 566 4.62E-05  0.025336 0 0 0 32.114 24.652 84.832
M2 1-10k_transcript/1688 13.16161 1.06E-05  0.012031 0 0 0 18.128 15.815 17.082
M2_1-10k_transcript/2389 13.207177 1.36E-05 0.012531 0 0 0 30.035 16.384 12.253
M2 _1-10k_transcript/6652 13.233345 1.50E-05  0.013013 0 0 0 48.077 32.907 15.033
M2 1-10k_transcript/7649 11.911408 4.90E-06  0.010755 0 0 0 22.539 3.077 13.928
M1_1-10k_transcript/9947 11.696458 1.61E-05 0.013013 0 0 0 61.845 1.823 29.299
M2 _1-10k_transcript/4883 12.952219 7.53E-05  0.035722 0 0 0 22.488 0.221 43.459
M2 1-10k_transcript/2748 11.542746 1.63E-05  0.013013 0 0 0 3.332 17.545 0.606
M2_1-10k_transcript/3917 11.317641 0.000116  0.043119 0 0 0 9.625 10.160 0.009
M2_1-10k_transcript/15922 11.135863 9.67E-05 0.03945 0 0 0 0.377 61.948 5.213
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Fig. 1 Cluster analysis of differentially expressed transcripts

1. MI_1-10k_transcript/1468, 2. MI1_1-10k_transcript/8092, 3. M1 _1-10k_transcript/3712, 4. M1 _1-10k_transcript/3042, 5. Ml _I1-
10k_transcript/14673, 6. M1_1-10k_transcript/11421, 7. M1_1-10k_transcript/2821, 8. M1_1-10k_transcript/7857, 9. M1_1-10k_transcript/13580, 10.
M2_1-10k_transcript/2703, 11. M1 _1-10k_transcript/12453, 12. MI1_1-10k_transcript/12166, 13. M1 _1-10k_transcript/15379, 14. MI_1-
10k _transcript/5345, 15. M1_1-10k_transcript/6524, 16. M1_1-10k_transcript/5956, 17. M1_1-10k_transcript/3532, 18. M1_1-10k_transcript/12928, 19.
M1_1-10k_transcript/9853, 20. MI1_1-10k_transcript/2889, 21. MI1_1-10k_transcript/2783, 22. MI_1-10k_transcript/13281, 23. MI_I-
10k _transcript/14746, 24. M1_1-10k_transcript/13087, 25. M1_1-10k_transcript/2692, 26. M1_1-10k_transcript/7260, 27. M1_1-10k_transcript/15235,
28. M1_1-10k_transcript/9337, 29. M1_1-10k_transcript/5259, 30. M1_1-10k_transcript/16624, 31. M1_1-10k_transcript/12785, 32. M1_1-10k_tran-
script/16530, 33. M1_1-10k_transcript/15773, 34. M2_1-10k_transcript/10900, 35. M2_1-10k_transcript/20255, 36. M2_1-10k_transcript/19413, 37.
M2_1-10k_transcript/4895, 38. M2_1-10k_transcript/19608, 39. M2_1-10k_transcript/10442, 40. M2_1-10k_transcript/6171, 41. M2_1-10k_
transcript/8907, 42. M2_1-10k_transcript/17841, 43. M2_1-10k_transcript/18427, 44. M2_1-10k_transcript/8018, 45. M2_1-10k_transcript/13478, 46.
M2_1-10k_transcript/5926, 47. M2_1-10k_transcript/15700, 48. M2_1-10k_transcript/7939, 49. M2 1-10k_transcript/1688, 50. M2 1-10k_
transcript/2389, 51. M2_1-10k_transcript/6652, 52. M2_1-10k_transcript/7649, 53. M1_1-10k_transcript/9947, 54. M2_1-10k_transcript/4883, 55. M2_1-
10k _transcript/2748, 56. M2_1-10k_transcript/3917, 57. M2_1-10k_transcript/15922
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Transcriptome analysis of Paphia textile with different foot colors

ZENG Qingmin', ZHAO Hongbo’, DENG Suzhen’, ZHANG Xiaoying’, LIU Xiande >

(1. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province,
Fisheries Research Institute of Fujian, Xiamen 361013, China;
2. Key Laboratory of Healthy Mariculture for the East China Sea, the Ministry of Agriculture and Rural Affairs,
Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: This study aimed to explore the molecular mechanism of foot color difference to guide the selective
breeding of high-quality Paphia textile. In this study, the foot transcriptomes of P. textile with different colors were
analyzed by the second and third-generation sequencing technology. Analysis of gene differential expression was
also performed in the orange and the white feet of P. fextile. The second-generation sequencing results showed that
a total of 44.82 Gb of clean data were obtained from six samples, GC content was 35.30%-38.21%, and the per-
centage of Q30 base was 94.43% or above. The results of third-generation sequencing showed that the orange foot
group and light white group obtained 16 968 and 21 611 high quality transcripts, respectively. Among them, high
quality transcript sequences were compared with the major databases, 5058 full-length transcripts with annotated
information were obtained. Three generation full-length transcripts were regarded as reference sequences, and the
second-generation data were aligned back to the reference sequence. A total of 57 differentially expressed tran-
scripts were obtained, including 34 up-regulated and 23 down-regulated genes in orange group. 12 randomly selec-
ted transcripts were validated with realtime fluorescence quantitative PCR (qPCR), which showed that they were
consistent with the qPCR analysis results. Subsequently, through bioinformatics analysis, it was found the regula-
tion of foot color was affected by fatty acid biosynthesis and metabolism, muscle composition, energy metabolism
energy metabolism in P. textile. Among them, peroxisome proliferators-activated receptors (PPARs) regulated
fatty acid biosynthesis and metabolism. Troponin is an important component of muscle. Arginine kinase (AK) is
involved in energy supply during pigment deposition. It is speculated that PPARs, Troponin, and AK play an
important role in the pigment deposition. The results of this study may pave the way for further exploring the
molecular mechanism of color-related genes and assist selective breeding practices in P. textile.

Key words: Paphia textile; carotenoids; foot; transcriptome sequencing; differentially expressed transcripts
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