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FEE: TSR (Mytilus coruscus) WA TR IREEXT AR BOFEMR,  XoF TG DU 2B 00 o Jo i 6 SR M M B2 LAAOAE 5
)5 P A FNPR A SR A SRS e A DU T X 52, A AT N FEE A I3AMAHEARIE TR AR (L7258 . o), HLRHiRhR
el A FZIERHE, I8 A Lbiik16S rRNA R MTIIEE, A st e e R 5TEARRHMEM M . 258 3RW,
P FIFRFE G DUA 10 MAHERR ISR A7 7R BB 25 5 (P<0.05), BFAEAY DL SE R iR G JBE | BRI A, 0 32 A5 0 )3 i
PEHBFETE (L)) 5ER (Ly) . STHRBCEHS i es (Lyy) . 7R R ZFLIIEES (L,y) 44728 50X BF A AR A S 52 i D
PIZEA FIBIHER R I8 E]94.9%,  16S rRNAFEFIPEE R BN, TA RGBT IRZFE M (r) 0.089, FAAERIZAEM:
(Hy) 70.894; FEHHJEFCIEDLn40.087, HeMO0.682. BFAE S55E58 IR 786 I s Z R F 808, (HRGER BRI
BRI 25 EIE A — 8 AN AAE B st L ik, HENHE 825 R nT RE R E 2 B BT (PR B ERIRIE . BIRARMR) %,

KEER: BRI JER2ES; 16SrRNA; KHERHE
HE 4 ES: $968.3 XEAPRAERD: A FrgFlE ( FiERS ) #2258 (OSID ) :

Comparative analysis of shell frame characteristics and mitochondrial 16S

rRNA gene between wild and cultured mussels (Mytilus coruscus)

XIA Feiyu, ZHANG Xiumei, XU Pian, XU Ying, WANG Yihang
Fishery College, Zhejiang Ocean University, Zhoushan 316022, China

Abstract: Understanding the impact of the environment of Mytilus unguiculatus on its growth is extremely important for pro-
moting high-quality development of mussel breeding industry. Taking the wild (From Gougqi intertidal area) and cultured (From
mussel culture rafts) M. coruscus as research objects, we constructed 13 shell frame characteristics indexes based on shell length,
including shell width and shell height to compare their main morphological differences, and sequenced their 16S rfRNA gene to
analyze the genetic and morphological associations between them. The results show that there were significant differences in ten
shell frame characteristics between wild and cultured mussels (P<0.05), and the shells of wild mussels were generally wider,
thicker and heavier. Four variables were selected by stepwise discrimination method: L; (Shell width), L, (Shell height), L;, (Dis-
tance from the top of shell to the upper end of hinge), L, (Distance from the top of shell to the byssus orifice). The comprehen-
sive discrimination accuracy of wild and cultured mussels was 94.9%. The 16S rRNA gene sequencing shows that the wild mus-
sels nucleotide diversity (1) was 0.089, and haplotype diversity (Hy) was 0.894; cultured mussels' = was 0.087 and Hy was 0.682.
The genetic diversity level of wild and cultured mussles were relatively high, but the phylogenetic tree and haplotype network

prove that there was no significant genetic differentiation between them. It is speculated that their morphological differences
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might be mainly influenced by their habitat environments (Wave exposure, growth density, etc.).

Keywords: Mytilus coruscus; Morphological differences; 16S rRNA; Shell frame characteristics
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Fig. 1 Measurement points of shell frame characteristics
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Fig.2 Relationship between shell length and shell mass of wild
and cultured M. coruscus
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Table 1 Shell frame characteristics parameters of wild and cultured M. coruscus

PRAESUEE e WA BEfAR Wild population FEFEBER Cultured population
Characteristics Code Mean+SD CV/% Mean+SD CV/%
W/L L, 0.323+0.021 6.52 0.374+0.025 6.76
H/L L, 0.490+0.035 7.10 0.535+0.034 6.36
AB/L Ly 0.531+0.025 4.79 0.553+0.037 6.63
BC/L L, 0.198+0.034 16.95 0.199+0.042 21.22
CD/L Ls 0.446+0.027 6.08 0.473+0.039 8.27
DE/L Ly 0.447+0.047 10.49 0.460+0.049 10.64
AE/L L, 0.577+0.057 9.94 0.539+0.051 9.42
OA/L Lg 0.683+0.039 5.67 0.729+0.046 6.37
OB/L Ly 0.428+0.041 9.60 0.482+0.034 7.04
OC/L Ly, 0.306+0.023 7.67 0.337+0.028 8.37
OD/L Ly, 0.341+0.0.36 10.46 0.339+0.039 11.65
OE/L Ly, 0.266+0.044 16.55 0.299+0.037 12.55
OF/L Ly 0.134+0.013 10.07 0.138+0.014 10.52
o 1.0
= o B4 wild
>
8 ,_l O F%4H Cultured
-2 0.8 sk
2 HEE l_|
: s %
=1 sk sk i
45 0.6 % % 1
L
£ sodok
E | %% % .
E) 0.4 IlS % %%
2] % %
_1? % IlS
S| 0.2 é
i
Jiz=i}
=
~ O 1 1 1 1 1 1 1 1 1 1 1 1 1
Ll LZ L3 L4 LS L6 L7 L8 L9 Ll(] Lll LlZ Ll3
F847 Index
ok 7 FEMETE S (P<0.05): ns. TRFMTSR (P>0.05).
***_Significant differences (P<0.05); ns. No significant differences (P>0.05).
K3 BPAE SRR R ST DUANERAIE 22 55
Fig. 3 Differences in shell frame characteristics between wild and cultured M. coruscus
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* P<0.05; **. P<0.01; *** P<0.001.
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Fig. 4 Correlation coefficient between shell frame characteristics
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Table 2 Principal component analysis of shell frame characteristics between wild and cultured M. coruscus
Jr R S A F 53 Principal component
Variance explantion and loading PC1 PC2 PC3 PC4
ST Z R Total variance explanation
FHIEAR Bigenvalue 4217 1.823 1.473 1.262
2: 5+ B3R Proportion of variance/% 32.441 14.022 11.328 9.707
FR#AEE Cumulative proportion of variance/% 32.441 46.463 57.791 67.498
FF#1f Loading
L 0.680 0.322 0.281 0.083
L, 0.763 0.001 0.142 0.404
Ly 0.502 0.167 -0.255 0.416
Ly 0.308 —0.548 0.165 0.497
Ls 0.292 0.633 0.078 —0.482
Le 0.544 -0.533 0.130 -0.453
Ly —0.640 0.417 —0.180 0.314
Lg 0.675 0.186 -0.438 0.025
Ly 0.858 0.055 -0.066 0.042
Ly 0.545 0.585 0.004 -0.017
Ly —0.184 0.188 0.776 -0.037
Ly, 0.702 -0.329 -0.043 -0.309
Ly 0.142 0.092 0.652 0.192

F%FH Cultured

® 4 wild

PC2 (14.02%)

-2.5 0 2.5 5.0
PCI (32.44%)
5 B S IRAHIESE IR U 3o o o 1
Fig.5 Principal component scores of wild and cultured
M. coruscus

BB Al SRR R ) SRR R T AL
gy, M RPE TR A AF BEALRE 1 o ARBESE P EFAE S
FRAEFE A UL B S R TR AR A A R A, R
16S rRNA R AT BRZAFIES R T 0.08, KT UFf G I8 (Mac-
N S

tra veneriformis), Piil (Coelomactra antiquate)™

VU 5 5 0 DL A
B R, EB AR BRI 8 2R TSR A A
. RELKFTHERERAELRIUER T WA, H
BF A FFRGH R e G DR AN 43 A L, TR DN E
mZ@ﬁE%ﬁﬁ,ﬁ%%Mﬁ%ﬁ%%%%é%ﬁﬁi
MFRFRESEM N BIE S 2L R, SmmAED | s
TEXTERAAR CO I FERAIT 5T b [FIRE & IR A AR AE IR 52 I
DLJCEA B BB ol o DY 75 4 1A B R 5 i DL T o 05 |
FAmE, MR EN L F, RN T 4 A HuE
TEARIESTIR DL 16S rRNA JFA AT & B, 48 M FEAA S HoAth
TR (BB BE BB, XTI RE 2 AT 5T Hh s 0 A
V] £ BRA O 22 S g S A
33 BHESHFEETRRNESERMNER

XU D2 175 Fe B HH — Rl ok ) Fe B80T 9P
TS T R A AL S T T R PR T A

W4T (Ruditapes philippinarum)™

sz [24]
n 4

PRBEIR R, R R B RS R A 45 SR AR
e, RIS A UL ORI SRR IR DL, SIS

WAGEF AR BEME 22, X AT BEJE th PR 2 5 R W 0T
o YA A I 2 LE RS KU, XX B



174 (2 S = =5

F19%

Hap-6

Hap—ll.\\

Hap-1

Hap-9 // I—:p4\

Hap-5

10
samples

1 sample
@ ¥4 wild
. FE5H Cultured

Ko BpA: S5IRAHIEFTIG DL 16S rRNAKE DR 1 £ Y ) 45 5]
Fig. 6 Haploid network diagram of 16S rRNA gene in wild and cultured M. coruscus

- YS-10
YS-18
YZ-25
YS-1

- YS-11
YS-5

o5l Y222

1 YS-7

©YZ-32

YZ-21
YZ-23

YZ-26

YZ-29
YZ-30
YZ-39
YS-12
}6‘{ YS-19

YS-15

83

| YZ-33
83 YS-8
351 YZ-31

o0 31| YS-9
lyyz 36

K7 AR R IR ST R D 16S rRNA REGEA H R
e YS AUREF AR, YZ RIS .
Fig. 7 Neighbour-joining tree based on 16S rRNA gene of
M. coruscus

Note: YS represents wild M. coruscus, and YZ represents

cultured M. coruscus.
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