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B 2R L ORRTE DL Fe N, 2 B 50 e IR 3800 T iy
INEE (Vibrio tapetis)™ . Allam 2P FH 6 5% 200
TR T B ANE F SRR = i i Ah B I
AN D17 22 18] 4 fi B V8 I 40 L 1 53— Wi 1 AL
il SOl e, AR AKM B FEREN ST EESS T
g R AN A AE T SR A i R, A
2 B B AR AL  DIZR DL 5, X FREEAE A
KT . Mao %1 OTxH & Ye A4 sy iy 1 38 B D
(Mizuhopecten yessoensis)INENR %% | ANER
1515318 VA= AR A B R A 2 S T O 3
78T B DL LT LR R S 8 1 A DG F B . 2012
4, Zhang S50 i R D 2 RV SR AT HT R RS
DU DL FE I AL 22 L B BF 52 4590 BT A Y
BN 2R, IS T R PR 0 ST A Ak
DA TE AR AL o Hor HSP70 FE T3] 7 st
TGI8 Z5 T [ A T T PR
I A SIS AR, % 3 2H 0 R R
DURANEREA A, LI Br DRI 5E I 7e
AR BRSBTS AR R 28, X LA E
W FE P FEAT FH G R HGE TR A 2 W . HFER
i DL A €00 0 ARUIE g 20 4 R I it BL 9 X A 7
W 3 R DL KRBT 12 1Y 2 A itk 2 — 12,
FRAE B AE g SME RS 0 e B DL Fe Al
B (TR A . F ST R AR L DU B
Jad DY [ il A S ) B R TG OG, mTRE S e A A
S g T T R DL A € U RUAE PN 7RI IHL A,
FEIRAR OGO LR, ASBIF 5 X8 58 9 71 it R A 283
DUANE AT 3 SR LI P o0 B, ) 28 S R ik Bk A
FEATDIRETERE, 8L 55 0 IR 2 D AH O 1Y) 5C B ik [A]
BEATWESE, R 512 Wr S T 255 kAl

1 MR57E%

1.1 L4

R H5 R 52 B3 DU A €20 T BRURE T AT < R A 4G
U 2020 4 7 H 78K E/NK I B AR AT
FERE DU SR X R AE 100 BEFH47E 1 R(7.02+
0.22) om (R FE DL, i) S AR 3R b DL D152
P B AN ECECIR, R4 9 HL DL 5T PN NAE (L TR
SER T, FLUTRE A B S AN E IR 2k 4]
gl A3 OEERRA, HOT 3 A EYEEE (BWI,

BW2, BW3); [A]Afs#% 9 HofdtfedR 35 b DA E i
MEHA, REUFARER A R AW, TW2,
IW3), WAHEGG, Bk 2 TIE-80 CHRA.
1.2 EWHE
1.2.1 RNA fl& . XEHEMTEENF F)
Total RNA Extractor (TRIzol)if#| &[4 LAY T
T (b 1) B A A BIR 2 ) 140 IR AR B g DL A
AN 2 20 RNA . 1%350 5 b5 356 e v kRS
RNA FESHFEMEN O, SR Nanodrop2000, Qubit
2.0 Fl Aglient 2100 J7 LA RNA A 4B W
JEFSE R

Gk RNA FE ik 6 st i R B B A
PR/ F], SR HH Tlmuina 238 ) NEBNext® Ultra™
RNA Library Prep Kit 52 i ¢cDNA SCEMHEE, I
i3 Illumina Hiseq 2500 il JFF 41 125 bp
paired-end B HEATHE S AT
1.2.2 BEBRAFREMERRESHT HH FastQC
XoF 5 B B o #E AT PEAR, ] In-house perl
scripts 2SRk . O E TR B LU BT 10%
FMIS 5T &2 19 )3 51 AN T 45 21 A 508 clean reads.

DAMR 5 B D1 4 B 20 P 504 S 2 5 751, A
F Hisat2 v2.0.4 BRI U85 0000 7 e 51 2047 4
KZH E DL M, Bi5E clean reads Fb 3|25 LA
HI IR T 70%. 12H] HTSeq v0.9.1 #fF, idid
S B B PR 21 IX Sl 3 R 1 f - B 7 91 (readss)
PPAG I R 2235 7K MRS FPKM (expected number
of fragments per kilobase of transcript sequence per
millions base pairs sequenced )fE J] Wik [ & 75 3
K (FPKM>1)1,
1.2.3 ERREEFEGERINEEERE (I DESeq
R package (1.18.0)"7VECPRAG 2 57 3 3A FE A (dif-
ferentially expressed genes), [logy(FoldChange)[>0
H. P {<0.005 15 J i bnif . 4525 73R8 LN 5
NR. NT. Swissport Zg AT XF L ATh AR,
X 22 RN W E Y 40 DEEREBEAT A OC B (P
BN, Z55BEE), FNFH GOseq Hf4HI
KOBAS (2.0)# 447 GO &£/l KEGG &
A,
1.2.4 SERPEEE RT-PCR H47  KHLIEE 6
MNEFFIRFENA, L p-actin fEANSHEA, H
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Primer 5.0 #3519 1), ffH Thermo A A1
Revert Aid First Strand cDNA Synthesis Kit {877 &0Kf
L RNA &1 cDNA, DL 5t =Wy A iiaR, (61
Agilent A 7] i) G8830A R SH} % )t =8 H PCR ik
TTERIHT . SOVAR R SR 10 pL: #ikE 10 £%

J5 B9 cDNA #%4% 1.0 uL, Faststart Universal SYBR
Green Master 5.2 uL, 1E/Z[a]5|#)4% 0.8 uL, RNase-
Free ddH,0 2.2 L. MW AEF: 95 ‘C 10 min; 95 C
305,60 C 1 min, 30 MEIH; 65~ 95 CIlalHI/ER
filt 2 o SR HH 2724 T sk A b L N R AR X K

®1 ZHTHKEE RT-PCR 54
Tab.1 Primers for qRT-PCR

% 2% 5 & F ()¥ 51'5) DEGs (ID)

Em S #5751 (5'-3") forward (5'-3)

S 514751 (5'-3") reverse (5'-3")

LOC110459823 CAACGGCTTACACGGAGGCATG TAGGAATCATCACCTGGGCGACTC
LOC110462248 AACTGCCAAAGCCTCTTGATCCTG TCATCTGCGATTGCCAGTGCTAC
LOC110445682 TCTCTAGCGACCAGGACCGTTTAC TTGCCTTCATCCGCCATCTTGC
LOC110457068 CACGCCGTATCCGAGATGTG GCTGTGTCGCTCGACCAAAT
LOC110456245 CGTTGGTCGGGCTAGGAATCATG GTCTCCGCACTGGCTGTCAATC
LOC110449741 ACCGTGTTTGGGCTGAGATGTATC GGATCTATCGTGGTGGCGGTATTG
LOC110459362 AGTCCCAATCTACGAAGGTTATG CCAG TGAT GAGG AGGAA GCAG
) EERE4R B (R 2)o

21 BRANFMEERRESH

Wil Hlumina Hiseq V-5 %% s 4Ll ¥ 48 € T
FEUIE P B AR 52 B DU AP TREZHZ, 43 il AR A5 34
45142628 F1 43041204 4G, Phred ZUH K
F20.30 AYHEIEL(Q20.Q30) 44 1 43 iR i 96.5%
1 92%, B o 2 S5 S B AR . JRR B
1B 5 A3 3RS -1 43862251 F 41806737 A

DAMR 3 R D 3L A1 2 2% 7 51, S 41
oMt BE 5 3, e 4 A R 4 5 v B 3L
A HI R P FIE 4R E] 78.14% 1 78.45%, H:
X 21 3 P AL A0 S T S R B A R 74.3%
1 66.4%, W JF 7 5 28 A 21 58 R4 ) L ) 8 2t
70%, H X257 # 3 el R (5N S+
ML X AH L), RS Z LN A B Ar, %
SELLIN Y P51 Al (% 3). Al HTSeq v0.9.1 4

x2 HRANFHEER

Tab.2 Information of transcriptomic reads

415 J ik Bdis AR EAE AREIE/G Q20 FlJE L ]/% Q30 Bl JE 1] /% GC I L 151 1%
sample name raw reads clean reads clean bases Q20 Q30 GC content

BWI1 43520286 42718356 6.41 97.2 93.41 39.93

BW2 41516018 40446646 6.07 97.31 93.58 40.75

BW3 50391580 48421752 7.26 96.62 92.43 40.84

JWI1 40550508 39677600 5.95 97.28 93.52 41.9

JW2 47455398 45331332 6.8 95.65 90.1 39.61

JW3 41117706 40411280 6.06 97.17 93.55 39.08

x3 BARNFHEESEZERANILE
Tab.3 Comparision of total reads and reference genomes
WH item BW1 BW2 BW3 JW1 w2 W3

HREHE total reads 42718356 40446646 48421752 39677600 45331332 40411280
S AV B PR 20 O8I 32817419 32432185 37484739 32994196 35573757 29789659
total mapped reads (76.82%)  (80.19%)  (77.41%) (83.16%)  (78.47%)  (73.72%)
FERLEIIE AT LB 70.40% 77.40% 75.10% 78.10% 66.20% 54.90%

percent of reads mapped to exon of genome
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TIECE A0 31 35 R 4 X sk 5 35 PR 470 k7 A 0 e 371
DUITPAG FE N 2235 K, FPKM>1 1E N3k Fikk
S, L W ANE R IA S 17835 4,
R4 kIR 16816 1~(F 4).

T4 FEAREXKEREHERH=E

Tab.4 The number of genes in different expression intervals

Filifdh’inlii?al BWI BW2 BW3 JWI JW2 W3
0-1 12730 13256 12959 14752 15009 12242
13 4606 4893 4999 5787 5515 5193
3-15 9418 8990 9145 7546 7093 9571
15-60 3177 2778 2829 1835 2377 3057
>60 886 900 885 697 823 754

FPKM>1 (total) 18087 17561 18087 16065 15808 18575

22 ERREERFBRRSH

W F DESeq R package (1.18.0)%{2FXf Jk K %
KA A AR BB A AR AL, TR
IOHER (P-value), 2 BB IE S A|logy(Fold-
Change)|>0 H. P<0.005 1F b 25 5 #3k 3 R i 1 A
W, KT Eias] 208 NEFRIRER, H
H PSR 170 4>, R IRZER 38 AN(E 1),

ZSAGRIERH (208)

differential expressed genes (208)
+ _FJ&up regulated: 170
+ T ldown regulated: 38
- JiZ 5 no DEGs

—_
(=]

'kh
(=]
T

N
w

FEERXR BB RGTHE BEN —log(Pvalue)

(=]

- IIO —|5 0 5
log, (R 2= A5 4%)
log, (fold change)

1 R 2 A e 4 A 5 DL AP
HA 2RI 7 Hr
Fig. 1 Differentially expressed genes in mantle between
diseased and healthy Mizuhopecten yessoensis group

B2 IR LN T 2] GO Bl R EA T T BE
RSN, 146 DEFRIBFEFILTRET 880 1

GO i, H iyl fe 458 4>, 4k
134 4>, /T UIfE 288 A~ & SRR = 1T 30
A~ GO Thred ke, AWt 13 4, diE4nL 4
A, S FIOIEE 13 A4, BEEENILT B G
R A A SRR . LTRSS S &N
Rugfd . ZIERE R 5 > GO ThREE R
BISIUT A . 20T DI fe b S A s 4 i 4
JHL2H B b A AR X SR 4y 25 e R R B i &
(H2).

ffi ] KOBAS (2.0)5k X 22 57 3Rk B Rl kAT
M, BiTE4R 16 & KEGG M, ¥ Fik,
K IEJG P fH(corrected P-value)<0.05 Hf, [N it o 25
FBUIN T A0 . BTHEAR AL B H IR AR 45
4 1~ KEGG 38 % it 25 % 45 (8] 3) P BRABEH Ak
FRUFLASE 3 A3 i 4 AH G R LR 2 2 IR o
HHFEEHSP40, HSP70, HSPT)KEMH, 257
PR J5T A G 2 11 BT R iR 42 (ERAD) L I FRR R
HRS] . itz 246 P& A2, 55 P)
+ PRP19 455 F2, 43 e H A i rh - o 56
FiB T 2K N,
23 SNNERENEEAAKEINERREE
H o

53 AT R 3 B DL DL 5 A8 £ TR AE TR 1 Y
TEALH], F2H0CHEE, A NR. NT Fl Swiss
B X 22 S RAR SR AT RS, R T 34 N
B, BA 65 MENTE NR BgEF Swiss $d
JE A B R DI RE TR . ARG P (EKUN,
XTHT 40 4~ 22 573008 W (W SR AT PR 408, &
B 40 AR 5 AR LT SR
S H AR (ROS)RM . BT Ak . s | M
N DT AR A SRR DI ARG (R 5), HihiE
FEEREA . LT B e . D 2RA e 1 E
55 A TR BOE BUE VIAH G, g v IR S
o EUTBUE RO AP ERRZE 4 4 ¢, ROS Rl . Jg
Bk Ak . e nl e B DUAE T A G .

T I F R A (protein yellow-like) , Fi% 2 iR
B L (eyr-3) . . W 5¢ — WH 3 2L [l (chitobiase)
PURTEE T 70 FH(HSP70) . SE ALY 2
THH(DUOXAL) . Z WG NRIViTR S Fa B HE K (PFT) |
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530 %

JLT AL chitin metabolic process

HRAEM I glucosamine-containing compound metabolic process
FFWHI amino sugar metabolic process

H B aminoglycan metabolic process

R 45 R %S & = anatomical structure morphogenesis
ARIEA & A= cell morphogenesis

LA K4 cellular component morphogenesis
TRIKAL A YIAT = Py carbohydrate derivative metabolic process
SRIRIFELE 2, iron-sulfur cluster assembly

& JRBEL %% metallo-sulfur cluster assembly
fRHI45H & F anatomical structure development
BRAKALA 1R carbohydrate metabolic process

4l ifd & & cellular developmental process

AP X I8, extracellular region

A phyobilisome

WEFEARREARRERE A1k dystroglycan complex

NI KESZ A4 sarcoglycan complex

JLT R%54 chitin binding

JIKTEHTI 51 37) 75 M peptidase inhibitor activity
AP T M peptidase regulator activity

T 7795 M enzyme inhibitor activity

AL JE T M oxidoreductase activity

5 15 P enzyme regulator activity

A AL BETE 4 primary amine oxidase activity

4B T454 copper ion binding

FERSEERG M transferase activity

SRR M polygalacturonase activity

SUEALEHE M dioxygenase activity

EALE R EHE Y oxidoreductase activity

K2 zFREEN GO
*RIR AR RN

ZHFHEFNGOFETREBW vs IW)
the most enriched GO terms (BW vs JW)

*

T

T T T T T T T T
|*4‘>
*

T T T T T T T T

*

T

T T

type
[ A3t 7 biological process
[ 4liffaZ 43 cellular component
[ 4+ F2hfE molecular function

T T

(=)

5 10 15 20
FF ¥ number of genes

RSy
w4 GO.

Fig. 2 GO functional classification of differentially expressed genes
* represents the significantly enriched GO of differentially expressed genes.

BEEMSGIT statistics of pathway enrichment

2 EZ 1 5E A% ubiquitin mediated proteolysis -

B7 )& spliceosome

X 5 W8 50T protein processing in endoplasmic reticulum |-
JRHE . BB BR A H 754 pentose and glucuronate interconversions
3542 metabolic pathways

Hih#Bis i glycerophospholipid metabolism

Himig it glycerolipid metabolism |

2 H AR glutathione metabolism

22 /Lt galactose metabolism

SOl H 22 fructose and mannose metabolism

R Y& ), folate biosynthesis |-

BENE SR ether lipid metabolism

ZHMIAF endocytosis

A B IRFNEE AL cysteine and methionine metabolism
W& BRAN 2 ER L arginine and proline metabolism
WA VI BER A arachidonic acid metabolism | .

0.02 0.04 0.06

H£EHF rich factor

K3 225RRiAHEN KEGG BHE M
Fig. 3 KEGG enrichment analysis of differentially expressed genes
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Tab.S Functional annotations of different expressed genes (top 40)
e IREs EETR LR log,
gene ID protein annotation regulated ~ (fold change)
TR MRk #21k protein quinone tanning
LOC110457068 #7ZE (1 protein yellow 94 up 8.488
LOC110457110 ¥ protein yellow 5.8608
LOC110457069 T3 FHH major royal jelly protein 1 LA up 5.6167
LOC110467506 & FABF & M 3 tyrosinase-like protein tyr-3 I8 up 3.6264
LOC110463665 &4 FABFA M 1 tyrosinase-like protein 1 3 up 7.1222
LOC110463727 e fK 2 R B 2 11 3 putative tyrosinase-like protein tyr-3 3 up 6.3511
JUT AR chitin metabolic
LOC110445289 2, [t7¢ 4§ chitobiase I up 3.4267
LOC110453953 5 = #¥if-1 chitotriosidase-1 1 up 3.4728
LOC110460862 Il B-Z4 LB 7% putative beta-hexosaminidase 98 up 2.8978
N5EEY 4L shell biomineralization
LOC110440284 PIF % [ (H A JLT FZ5#38) protein PIF-like (region=chitin-binding domain type 2) LM up 5.1699
LOC110461399  AE4H 214 S Emf Wi R Bl alkaline phosphatase, tissue-nonspecific isozyme L up 2.6851
P2 RN % regulation of neural response
LOC110458922 Na+/Cl-K#i iy H &R %27 1 sodium- and chloride-dependent glycine transporter 2 L up 3.9848
LOC110453486 HLERIR EANPHE 552 HE M electroneutral sodium bicarbonate exchanger 1 I up 3.69
LOC110445459 ZEEBAXEH ependymin-related protein 1 3 up 3.1075
LOC110463585 #zfil® [ contactin 94 up 2.6927
W4 A AL ROS metabolism
LOC110456245 i3 LY 2 X F dual oxidase maturation factor 1 L up 5.0418
LOC110456222 XL dual oxidase 14 up 3.6538
LOC110467306 &4l A fLH# amiloride-sensitive amine oxidase [copper-containing] 9 up 3.0279
A s MR 5 1L unsaturated fatty acids peroxidation
LOCI110455312 245 iR 5 H9 8§ polyenoic fatty acid isomerase 9 up 4.0905
LOC110455271 Z @ Neila T/ polyenoic fatty acid isomerase 3.3336
AW H KA. 2% A glutathione metaboli, ethylene biosynthesis
LOC110459823  ZEWmEEE4H G A-O-H HEH R/ caffeoyl-CoA O-methyltransferase-like 94 up 8.8456
LOC110462248 28 1-Z IR KE-1 KRB EHF 1-aminocyclopropane-1-carboxylate synthase-like protein 1 up 6.9525
LOC110443198 y-ARABEY; IKEE gamma-glutamyltranspeptidase 1 LI up 6.2203
LOCTI0464301 Semzg 1, 45ty s fbh s-IR T i o M 5 il EiH up 2.6697
uncharacterized protein(region=S-adenosylmethionine-dependent methyltransferases
s KB IR A9  gene assosiated with immune and disease
LOC110467297 Hi%|# Z 8 J5iffi prostaglandin reductase 1 i up 3.8402
LOC110441781 i REEIRST T2 3 4k/NEEE large neutral amino acids transporter small subunit 2 L up 3.8006
LOC110459154  fiH [ 5455 BOWE 25 11 prominin-1/CD133 9 up 4.6085
LOC110455319 2554 J8 NIk membrane metallo-endopeptidase-like 1 FI8 up 3.462
LOC110457103 & & RAMMEHE M asparagine-rich protein LM up 2.7078
LoCT 1060103 FHEEL R4 RN (1L L ap 41709
uncharacterized protein, showed high homology with NRP
LOC110458258 CDI109 i)« CD109 antigen LA up 3.4318

(f§8% to be continued)
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(8% 5 Tab. 5 continued)

TS EHTR IR log,
gene ID protein annotations regulated  (fold change)
LOC110442009 RAIZEM, 5 body wall muscle protein & [ 7l I I8 up 3.5693
uncharacterized protein, showed high homology with body wall muscle protein
LOC110453361 Toll A1 3% 14-6 Toll-like receptor 6 94 up 3.9314
LOC110463603 Toll RPN 3Z {£&-6 Toll-like receptor 6 31543
LOC110444154 225 FR 5 M FEM 57 serine protease inhibitor dipetalogastin (Fragment) 35 up 3.5173
LOC110461363 #ATLH 4 70 HSP70 i up 2.7283
LOC110450800 AT 70 HSP70 2.6147
LOC110461399 AE4l 214 5L iR alkaline phosphatase, tissue-nonspecific isozyme LM up 2.6851
LOC110443026 #8212 collectin-12 T4 down  -2.6942
YIBEA M unknown function

LOC110457094 A1 uncharacterized protein FI8 up 5.508

Na"/CUKH 4 H & R 12 5 R N (GlyTI) . Toll
FEZREE AR S T 12 2 5 T S| AR AL |
JUT AR T4 E AR IR it &1k
I H ARG . S B g . s SO 4 A R,
548 (A DURRAE T B DA OC o 2k ki i A-O-
H L AL RE L R (CCOAOMT-L) . 25 1-F AT bt
-1 RIRA I (ACCS-L)F ik 2 5 i B3, W5
FUIMEER A A-O-H LEE IR - I
Bi-1 RIR A MHE A YA TR A A a6 i ¢
SO (B AE SR I ShRE T A B, 3
e 5 A . A WEH BRI AP fo2s %5 4=
HEEG B o 53 A — S 3 PR 4 A i 4 R 2 O D
CD133. CD109. 4@ N AKEGSF, 76 AR5 i
LM IEOR . PR SBR A DIAHC, AfETT
B HES YRR RS B, 3005 0 38 B DL 4G
O TUBURE I TE BB Bt DL BB T SC PR AR 5
2.4 FLEKHEE RT-PCR BIFER

Shy 6 TF A8 € T REUAE 21 gkt B 4 A1 A SR 4l
AT S, SE S qRT-PCR 3631 BB 4 i fede e 41
UUANERE 6 22 53R H ] LOC110459823
(CCOAOMT-L) . LOC110462248 (ACCS-L) .
LOC110445682 (uncharacterized gene)
LOC110457068 (Protein yellow-like) . LOC110456245
(DUOXAI). LOC110450809 (HSP70))3%ik %k
IG5 S 45 AT g . A5 SRR, 6 Bl
PLIEFE ) 22 57 2R L N FE qQRT-PCR H & A H

5 AL IR A5 RIEA — B (18] 4), LW LR
ZH R R 2 Bt DL S R A SR 2 N e 4 2R T 5

—_
[\
1

® #5417 RNA-seq
o SEATERRT-PCR qRT-PCR
n=3;x +SD

[LkLL

—_
(=]

oo

=)

~

\S]

(=3

2 S5 %og, IH log,(fold change)

1
ZFFAILN differential expressed genes

Pl 4 RS2 58 5E it RT-PCR 5545404 6 1
25 57 3 TN 22 S A ) e B i
1. ZEunnlEmE Al A-O- T ILFERE M SE s 2. 28 1-E L 3E
PIbE-1 RIR A BN 3. RN 4. HHEARHEIEN,
5. s A AT LA R TR 6. BAPR AR T 70 B
Fig. 4 Comparative analysis of six DEGs by
qRT-PCR and transcriptome

1. CCOAOMT-L; 2. ACCS-L; 3. vncharacterized gene;
4. protein yellow-like; 5. DUAOXI; 6. HSP70.

3 itig

31 BEBRNARESEARMEN

“HE O DTRRUE MR 3 B DL DL 52 O RR ) o 5
MR, WHHE R ET, R e A 28
T AT BN RN, X R RE AL
BCRT RS 8 A R AR AH OC . PR AL 2R e R
HBAS R N, A )Z T N-& 2 2 % (N-ace-
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tyldopamine, NADA) fil N-g- N fit Z & i (N-4-
alanyldopamine, NBAD)7E —. 1 %A AL Fg/E H T IE W
R Y o, sk sem e a8, ERBRAILT
J5 DU 35— 2D SRR B A FHIBR 235 1 v R R IR 25
P2, L st R RN AR S 7 Ao R v 2 SR AR A
8 Ak S22 5 b e AL 2 P R A R )

Xof e 8, O RRUE RIORT R 2 A5 FEE 44 7 i Sy 2 )
¥, KIS BRI Yellow R 1114 5L 14 8 2%
U T R B TR R A R v A A R R AR Y
KHEN, TR TR B AR, REHEfL— Tl A
SRR IEALI) I AL RER, SE . L
T M AR FH 3 B A — I A Y, s s R
il B P — 2 5 0 RRE AL R ;I B 2
T2 il PR A0 38 A B S i R R R A T T
AERO?N, Sun S| yu 45PVL B AR DU A P4
AR AR VIR R B2 B 1 yellow JEH
AR W2 & 35 48 GUTR Y R 180 D)
Ko yellow FEH iz 578 & MR 2R 88 (Drosophila
melanogaster) i L3 Bz F 41 L1 45 110 S B (05K
Y e gl e PSP A RS R AR A — AT
3 £ 5 H (major royal jelly protein, MRIP)%% ¥4 3k,
Ik, MRIP HEHZKIES Yellow & 11 5EH 5% A
W, R R i (AL R, S yellow FEPH—
FF 4 7 I B HU R B AR ¥ ok & B0 2, B 4
L DR 20 P B B8 P i o 3, MRS B DL L KR
K5 Ul (Pecten maximus). Ha#fi(Haliotis rubra) .
21 IR (Haliotis rufescens)5 X 5¢ D 28t &k 1 T 2%
LR TN 1, DRE i oK B o 1 B U yellow
EHIfet R L, K Yellow HEHEMAER
TR, SRAR (R ORI R A R )
H Ok E AR

W IR BT 5 B R A A AL 1 3R B ML T
ARABL, 255 e S AL P 45 28 1 o A AH DG 1Y I
P EH 2 SRR B, 4B R 5 B DL DL S Y
TR AR FT RE 2 2R 1 BTRERAL Y7 . (B
HE B R E R, WA
(DOPA). NADA., NBAD. P& MFEALMESE 24
SCHEWI BT, IR B S5 2 I AN A 390 2 L s R it
il yellow 5 H AR 2% FiH, 8 ETTRY RS

A PRI ) 56 R A e it — DR AHSY .
32 BERRESLTRARERIAZTENT L

e 8 = R R FH B & B 4E Nacrein
. MSI60 & . Prismalin-14 Z54 . PIF &1
FUREREN, LT REZHERY 5IEAY
WAL VIAE G, 78 DU i 7 v ke E R R AR
FUAH e (o T RRAE T B 2 0 5 f DL A
SELLIN 5 R & IR AY PIF 28 (A AR 4 U5 Sk
Tl P e T il 4 56 DR L %58, 1 AR B DT RRAE 1Y
RS NG A —E K &R (BINERIER
WSS BB AL, HAEAN 5 h 2 LRk
IKMTRT 40 NEEEZ 5073 EYT U 24, X
A] e 54 A UURUE & 07 & FEAEINER N A
XK, M2 X AR 2 £ 53 430 DL e £ o 25 LA e
WREZ W06 1 R AR P, 1 B2 AR AR 2 )
B 2k BB R AE DG DL 52 BT 2R 1 4 2 AN D

DU5E £ 5T 2 F2 2 W 57 R 36 1 R AR AL T L)
AR P RIS IR R 2 RIS Y,
BLBERGGE DRI 2 s S A LT R, 25
FIREHE GO FHESIT LI, 135w 40 i
BISIUT AR ARG . gmtth — Z ke — Ml . 52
SWEEG-1, HEN - OHETT RS 5L T B R
BEUIHH AR R L PR i 2 R DA IAAE it
T BT T8 5 DL 5 AR Akt 78 i /9 1 2 )2 08
B ILT AR S R o #F— L HEIAE (il
TR ot 55 2 DL 5 i 2, (LA st DL 1) Ff
JTJAAE WS i A2, e Ui AR B OB DL 52
P, TR R R PR A 5 e ot — 2 43 AT o
33 BERMES ROS R, BERIEURE
Pt R A 157

T M SU(ROS) 2 4 1 2 5 0] 422 5% 2 ) 450 L
R HATEY), IEHAEET ROS 277 W 4i il & 14
FWERRAE I EZA B HRFEWEAMT,
T P AV R ot A R B B Ak S G L K T
Horp gt a5 ig Fiad 1k . DNA R LB5G5E, M
7P Ah G & AR 10 A g & B S B
BRI T AL . 5 4 e SR AL 252 F ROS
AR A0 BE PR I 2 U, T SR R B A DL 4
ROS I figid &t . 220 i I 2 S Ay il 2 N A 0 s I
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R AL AR G I > — B, gk iR R
TR IR TR B DU Pt B T B ARV E T .
KHIFER, B A A S MRS | JAE |
VRIS SR BRI, L, 5

ROS i i AR B A PR G EE N B9 _L 3R,

35 7% SR A (0 T ARE A MR 3 3 DL R A= BB T AT RE &
ROS 38 5 K 5 |2 9 I 5 a4 Ak s 1o %o ML A 3 ol 11
BT ROS 3 & 235 1Y it I 548 (A T BURE TE
B JE DR AR AL, F0E TT RE 2 A oty B 45 o 38 g I
(HGR IR

B IEH IKAEAS {47 DNA | 28 1 FF HAb A= )
O TARPUEALIR Y, A B H B ROS i
IR A U AL RE S B R AR ASHE
S5 MEH BRS¢ KEGG & #4238 I % & S AAH
KFER A P R aA eI T X . 2 LI
CCOAOMT-L FE R 4w i 2 i HEfoE 4 s A-O-HH St
FolfE, DL S-BRTTH B2 R i SR A AR il S- i
T DR, A A S e R, y- 48
JURT 2 A A A P8 23 IO H KA i A G il 2 —,
S SN A AR R — A R AR ACCS-L %
IR Ag2E 1-F RN be-1 RIS’ MY 2
IO U S R, AL S-RRT B R A R 20,
M5 TRYAEK ., L5 it
5 2 B2 7T LAAE g AR 1R hRic ™)
B TE N RENAH A K, ACCS-L FEH B3 T
PH 2R AH AR AR 0 DUBURE TP it B2 K 4% I/ FH
S5 EMPRN AR, 87 —S 5.
34 BEARESHEENEARE, HtteERTF
B &®

MR 3R o D €, 0 R ¥4 67 A1 68 K s 2 6 S5
SRS, A — AR A, RIS BREAEAS (A DT
AN 254 T (] — D152 LAt 350 457 D0 1E 5 S, WIS
K BLGAS Na*/CUARH i B = iR F5 12 8 1 L Ak ik
R S AN Rl 52 B 1 . 45 A O 3R (A4 fioh 2
H% 4 NMEAN2ZERIEFEE LR, DeErsy
Mr & B e A5 w2 i 2 VA 56 . Na™/CUARI Y
H & MR 12 5 1 2S5 b 25 03 1% J1 F S i
iz, 2RSS fih [R] B R 20 i A e 53 I ) I vk B
K-, HIhRES T 54 L w2 R AR ST, A

FL B T A P [ 3 5 B 1 0Tk i R e R
AN NSNS A pH B E R R, P A
TORAAT PR, S AR S 2 1 AT BE O — BTG
MR, FEMPZFAE L Ak AT RS X
FE 7 S T 0 R R v R G A Y, 4 e 2R
P12 B8 BR AR 1188 G S 2 o B 1 4 7 — B
B AT 40 M RRRN A B T, G 32 BT R R 3 i e
P28 Bl 5% A A T ) AR R T 2 5 b R S
T 8 TR SR A I 25 4 1T i 5 X L 3
K ik FEA &,

S 2H OGS HR A A1 J A S I ) 25 5 e 3K
3 FRRET 40 N IEE T, 550 BB A Y
HEHERSG SRR L, wSPIR TR ARG
25T WRMAEXE AR 37UT . 4
WHEZ KEGG &4 M, gnhh HSP70 & 13
PRI 8 2 bt S e T AR B DUAR N B AR T 4
PEABTIRE, 3 5 4 M 5 3 A9 R A o 58 2R
FR IR AR Y 22 R IR F BRI R . Toll BEsz
k. BPERERREE A C RIBEAE K 12 1F g iy s
DRl -7 G s 0 3 IS g Hh 2 4% T A 2,
Y i ik SE L PR ) 2 R R TR DUALIAR T T8
L TURRUIE Y B 28 S

T8 R 22 30 Il T LR 5 PR TR g A TR A
AR AR, RV A R R i A I A A bR A
I7IRRAE IR A3 T 00 s R IR 7 T 18 3
A/ IN T 3 S — BN T Na™ Al pH 4 5 % 32 2R
H, FEMZLSY o 5 Mg . AR 2 R G B
#XET: Prominin-1 (CD133). CD109 $iJit. fi4:
J& N K S5 22 R N 5 g . R B L O T
BB U LA BT R 2 T R S A S P800 gy
i 3k S . 1 1) S PR 7 R 3 DL A €0 T RRUE A S
B3 FRER, R T X S At o] LIAE R
W O UTBUE 7 FFRic s, nIoh R — 2590 &
T HE AL S BR A BT HE A
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Transcriptome sequencing and analysis of differentially expressed
genes in the mantle tissues of scallops (Mizuhopecten yessoensis)
infected with Brown Deposition Syndrome

YU Zuo’an, LI Dacheng, LI Hualin, LIU Xiangfeng, TENG Weiming, LIU Zhongying, WANG Qingzhi, ZHOU
Zunchun

Liaoning Ocean and Fisheries Research Institute; Key Laboratory of Protection and Utilization of Aquatic Germplasm
Resources, Ministry of Agriculture and Rural Affairs; Dalian Key Laboratory of Genetic Resources for Marine
Shellfish, Dalian 116023, China

Abstract: During the past few years, outbreaks of brown deposition syndrome have caused massive mortality in
the raft culture scallop, Mizuhopecten yessoensis, in Changhai, Liaoning. The moribund scallops exhibited severe
disease signs including brown deposits on the inner shell. To analyze the molecular mechanism of brown deposit
symptom and find the key genes, the transcriptomes of mantle tissues of scallop M. yessoensis infected with
“Brown Deposition Syndrome” and healthy scallops were sequenced using the Illumina high-throughput
sequencing platform, and the differentially expressed genes (DEGs) were analyzed. A total of 43862251 and
41806737 clean reads were obtained in the mantle tissue of diseased and healthy scallops. A total of 17835 genes
and 16816 genes were obtained from the reference genome analysis. The degs were screened out with a threshold
criterion of [logy(FoldChange)[>0 and P-value<0.005. A total of 208 genes were identified, among which 170
genes were up-regulated and 38 genes genes were down-regulated. Six functional DEGs were randomly selected
for qRT-PCR analysis, and the results confirmed that the transcriptome analysis was reliable. The result of gene
ontology (GO) functional enrichment showed that the DEGs were significantly enriched in the chitin metabolic
process, the glucosamine-containing compound metabolic process, the chitin binding process, and the amino sugar
metabolic process. KEGG pathway enrichment suggested that the DEGs were enriched in protein processing in the
endoplasmic reticulum, endocytosis, spliceosome and glutathione metabolism. The top 40 DEGs in NR, NT and
Swissprot were identified and analyzed. The genes CCO4AOMT-L, ACCS-L, protein yellow-like, HSP70, DUOXA,
PFI, GlyTI, Putative tyrosinase-like protein Tyr-3, and protein Toll have been linked to Brown Deposition
Syndrome. Protein Quinone tanning, ROS metabolism, lipid peroxidation, the immune system, and neurotrans-
mission are regulated by these genes.
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