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: (Lirularia sp.)
Alaba picta 4 16S  28S

16S  28S rRNA (Kessing et al,
1989; Park et al, 2000) 25ul :

50mmol/L KCI, 10mmol/L Tris-HCI, 1.5mmol/L
rRNA , , MgCl,, 200pumol/L dNTP , 0.05U/ul Tag DNA
, DNA 100ng 1 94°C
5min; 30 , 94°C 1min, 56°C 50s
. (16S) 58—60°C 50s (28S), 72°C 1min; ,
1.1 72°C 10min PCR 1%
2010—2011 , 16S rRNA
, , 95% , , 28S rRNA
1.2 1.2.3 Bioedit
1.2.1 DNA 95% ) DNA
: 1.5ml MEGA4 , Kimura-2-Para-
, DNA OMEGA meter PAUP4.0
DNA (E.Z.N.A Mollusc DNA Kit) DNA (Maximum Parsimony, MP) (Neighbour-
1% , -20C Joining, NJ) , 1000
1.2.2 PCR PCR Bootstrap GenBank 1
%1 X%¥35// DNA F7% GenBank BES
Tab.1 DNA sequences cited from GenBank
GenBank
16S 28S
Trochidae
Trochus tiaratus T. tia GQ249816 GQ249731
Trochus viridis T. vir GQ249808 GQ249733
Diloma arida D. ari AY855324 GQ249721
Umbonium costatum U. cos AMO048895 HM048706
Umbonium giganteum U. gig AB505398 AB505269
Monilea smithi M. smi AB505354 AB505265
Conotalopia mustelina C. mus AB505345 AB505256
Lirularia iridescens L.iri GQ232301 GQ232397
Lirularia pygmaea L. pyg AB505351 AB505263
Stomalella impertusa S.imp GQ232304 GQ232401
Thalotia conica T. con GQ232309 EU530022
Gibbula pennanti G. pen GQ232295 GQ232393
Litiopidae
Alaba opinosa A. opi AY010510 HMO003657
Rissoidae
Rissoa labiosa R. lab AY676117 —
Rissoa lia R. lia GU177934 —
Setia turriculata S. tur AY 222652 —
Zebina sp. Z.sp. — JF750973
Lottiidae
Lottia asmi L. asm FJ977698 FJ977664




228 44

2
2.1
211 (Ma-
chaeroplax sp.)( DJL)
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219 Alaba picta (A. Fig.1 Morphological characteristics of Machaeroplax sp.
Adams, 1860) 4 \
(
Api) 4
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Api CXY
(Api): 2
(Api), lem ,
imm 1mm
, sw WZ
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CXY: 2(CXY), Fig.2 Morphological characteristics of Alaba picta and other four similar gastropods
6mm,  Api )
, , 4mm , , SW
JYL: 2(JYL), 7mm, 2.2
CXY , 221 (Machaeroplax sp., DJL)
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SW;: 2(SW), , 6mm , DJL
) ) ) 2.2.1.1 16S 11  16SrRNA
WZ: 2(W2), SwW , , 443bp ) 3
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(HAP1DJL—HAP3DJL), GenBank 3) 16S rRNA ,
2 3 L. asmi 0.4190—
, T-C A-G ( 0.4849 ; DJL 0—
2) , DJL 16S rRNA 0.0026 ; DJL
: T32.8%, C15.0%, A31.4%, G21.8%, 0.0105—0.1529 , Lirularia
A+T G+C, DNA L. iridescens , 0.0105—
(Spicer, 1995) 0.0131, L. iridescens L.
2.2.1.2 28S 8 pygmaea (D=0.0185) 28S rRNA
1057bp  28S rRNA , Bioedit ,
, 3 (HAP1DJL—HAP3DJL), 0.3674—0.3916; 0.0010—0.0020, 0—0.0432, 0—
GenBank 0.0010 (D=0.0040)
2 3 A-G C-T L. asmi , 16S
( 2) DJL28SrRNA 28S rRNA GenBank ( 1
T21.0%, C33.2%, A20.4%, G25.4%, A+T<G+C , PAUP 4.0 MP  NJ (
2.2.1.3 3, 4
MEGA4 , Kimura-2-Parameter , DJL ;
16S  28S rRNA , DJL , Lirularia
Littia asmi , (D)( ,
% 2 DJL16S. 28S rRNA EE & B {EAE GenBank BER S . G M BERBHET R
Tab.2 The information of the 16S and 28S rRNA gene haplotypes of DJL
16S GenBank 28S GenBank
HAP1DJL 9 JX409915 — HAP1DJL 6 JX409903 —
HAP2DJL 1 JX409916 T-C HAP2DJL 1 JX409904 A-G
HAP3DJL 1 JX409917 A-G HAP3DJL 1 JX409905 C-T
x3 LDHRR RIMEFRFNE 16S K 28S rRNA EE F I IZEREE (D)
Tab.3 Genetic distances (D) of 16S and 28S rRNA gene fragments among Trochidae and outgroups
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
HAP1DJL —  0.0000 0.0026 0.0105 0.0131 0.0948 0.0917 0.0541 0.0884 0.1125 0.1035 0.1399 0.1465 0.1340 0.1496 0.4190
HAP2DJL 0.0010 —  0.0026 0.0105 0.0131 0.0948 0.0917 0.0541 0.0884 0.1125 0.1035 0.1399 0.1465 0.1340 0.1496 0.4190
HAP3DJL 0.0010 0.0020 —  0.0131 0.0158 0.0948 0.0917 0.0541 0.0914 0.1125 0.1035 0.1431 0.1498 0.1372 0.1529 0.4190
L.iri 0.0000 0.0010 0.0010 — 0.0185 0.0947 0.0915 0.0542 0.0915 0.1126 0.1057 0.1368 0.1434 0.1307 0.1527 0.4233
L. pyg 0.0040 0.0050 0.0050 0.0040 — 0.1010 0.1008 0.0630 0.0856 0.1065 0.1007 0.1367 0.1371 0.1274 0.1461 0.4240
U. cos 0.0171 0.0181 0.0181 0.0171 0.0212 — 0.0131 0.0685 0.0972 0.1157 0.1039 0.1428 0.1306 0.0942 0.1366 0.4670
U. gig 0.0171 0.0181 0.0181 0.0171 0.0212 0.0020 —  0.0626 0.1003 0.1125 0.1007 0.1459 0.1244 0.0972 0.1397 0.4499
C. mus 0.0192 0.0202 0.0202 0.0192 0.0233 0.0161 0.0161 — 0.0975 0.1125 0.1068 0.1463 0.1400 0.1121 0.1461 0.4278
M. smi 0.0080 0.0090 0.0090 0.0080 0.0120 0.0131 0.0131 0.0151 — 0.1212 0.0999 0.1585 0.1398 0.1210 0.1364 0.4344
T. vir 0.0368 0.0379 0.0379 0.0368 0.0410 0.0379 0.0379 0.0358 0.0368 —  0.0319 0.1149 0.0765 0.0999 0.1240 0.4312
T. tia 0.0410 0.0421 0.0421 0.0410 0.0453 0.0422 0.0422 0.0400 0.0411 0.0050 —  0.1118 0.0823 0.0970 0.1240 0.4312
T. con 0.0421 0.0432 0.0432 0.0421 0.0463 0.0412 0.0412 0.0432 0.0443 0.0151 0.0203 —  0.1209 0.1030 0.1060 0.4700
D. ari 0.0357 0.0368 0.0368 0.0357 0.0399 0.0358 0.0337 0.0358 0.0347 0.0264 0.0305 0.0347 — 0.1089 0.1301 0.4644
G. pen 0.0337 0.0347 0.0347 0.0337 0.0378 0.0348 0.0348 0.0347 0.0316 0.0233 0.0274 0.0316 0.0090 — 0.0911 0.4754
S.imp 0.0358 0.0368 0.0368 0.0358 0.0400 0.0327 0.0306 0.0347 0.0316 0.0285 0.0327 0.0368 0.0131 0.0182 —  0.4849
L. asm 0.3674 0.3691 0.3691 0.3674 0.3740 0.3753 0.3771 0.3753 0.3689 0.3880 0.3916 0.3893 0.3774 0.3737 0.3777 —
28S , 16S
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Fig.3 NJand MP tree based on the 16S rRNA gene sequences in Trochidae
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Fig.4 NJand MP tree based on the 28S rRNA gene sequences in Trochidae
A N B MP Bootstrap1000
2.2.2 4 HAP1 (A. pic) CXY 4 ,
Api CXY JYL Wz SW
16S 28S rRNA ,5 16S rDNA
) 5 ) , T28.9%,
, , C15.1%, A32.5%, G23.5%, A+T G+C
Litiopidae, JYL 2.2.2.2 28S 5
Rissoidae , 33 28S rRNA , 1056bp
9 GenBank
2.2.21 16S 5 5 , HAP1 (A.pic) 5
37 16S , 443bp )
) , 5 28S
HAP1—12 (A. pic) , ) T18.8%,
GenBank 4 , C26.6%, A19.9%, G34.6%, A+T<G+C
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Fz 4 Api. CXY. JYL. WZ B SW Ay 16S rRNA E & B F{kH
Tab.4 Information of 16S rRNA haplotypes of Api, CXY, JYL, WZ and SW
16S GenBank x>
Api CXY JYL SW Wz
HAP1 (A. pic) JX409918 — 3 0 7 9 5 24
HAP2 (A. pic) JX409919 G-A 0 0 1 0 1 2
HAP3 (A. pic) JX409920 G-A 0 0 0 1 1 2
HAP4 (A. pic) JX409921 C-T 1 0 0 0 0 1
HAPS5 (A. pic) JX409922 A-G 1 0 0 0 0 1
HAPG (A. pic) JX409923 T-A 0 1 0 0 0 1
HAP7 (A. pic) JX409924 A-T, T-A, T-C 0 1 0 0 0 1
HAPS (A. pic) JX409925 A-G 0 0 1 0 0 1
HAP9 (A. pic) JX409926 G-A, A-G 0 0 1 0 0 1
HAP10 (A. pic) JX409927 A-G 0 0 0 0 1 1
HAP11 (A. pic) JX409928 A-G 0 0 0 0 1 1
HAP12 (A. pic) JX409929 T-C 0 0 0 0 1 1
— — 5 2 10 10 10 37
** b ,
F5 Api. CXY. JYL. WZ & SW &J 28S rRNA EF B {E{Kk5
Tab.5 Information of 28S rRNA gene haplotypes of Api, CXY, JYL, WZ and SW
28S GenBank *
Api CXY JYL SW wz
HAP1 (A. pic) JX409906 — 2 2 9 5 6 24
HAP2 (A. pic) JX409907 T-C 0 0 1 0 1 2
HAP3 (A. pic) JX409908 T-C 1 0 0 0 0 1
HAP4 (A. pic) JX409909 T-C, G-A 0 0 1 0 0 1
HAP5 (A. pic) JX409910 -A- 0 0 1 0 0 1
HAP6 (A. pic) JX409911 G-A 0 0 0 1 0 1
HAP7 (A. pic) JX409912 A-G 0 0 0 1 0 1
HAPS (A. pic) JX409913 T-C 0 0 0 0 1 1
HAP9 (A. pic) JX409914 G-A 0 0 0 0 1 1
— — 3 2 12 7 9 33
i** 5 ,
2.2.2.3 L. )
asmi , GenBank 0.3714; 0—0.0080, 0.0019; 0.0183  0.1277
(Api) 4 16S 28S rRNA HAP1—3(A. pic)(16S  28S) 5
, MEGA4 HAP1 , PAUP4.0 MP
(A. pic)(16S  28S) , NJ ( 5, 6) 5
HAP1(A. pic) Alaba opinosa (99—100)
16S ( 6),5 ,
0.4990; 5
0—0.0164, 0.0044; 3
Alaba opinosa , 0.1235, 3.1 (Machaeroplax sp.)
0.3189 28S (DJL)
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*6 SMESHNESHENZER 16S & 28S rRNA £ [E 558915 14 85 5 (D)
Tab.6 Genetic distances (D) of 16S and 28S rRNA gene fragments among 5 similar gastropods and others
1 2 3 4 5 6 7
HAP1 (Api) — 0.1235 — 0.3079 0.3174 0.3276 0.4990
A. opi 0.0183 — — 0.3255 0.3517 0.3111 0.5628
Z. sp. 0.1277 0.1302 — — — — —
R. lab — — — — 0.1015 0.1948 0.6069
R. lia — — — — — 0.2121 0.6069
S. tur — — — — — — 0.6423
L. asm 0.3714 0.3816 0.3960 — — — —
285 , 16S
Lasm ] AR Lasm ] SRR
I e .~ 3 e N s B P L
99 R.lia 94 Ria
0 A.opi 0 A.opi
-
62 HAP3Api 64 HAP3Api
A B
5 5 16S rRNA
Fig.5 NJand MP tree based on the 16S rRNA gene fragments of the gastropods Api, CXY, JYL, WZ and SW
A NJ ,B MP ; Bootstrap1000
Lasm 150R Lasm J¥00R
— Zsp JEIRIRR — Zsp 1ERIRIER
0 A.opi , 0 A.opi ,
100 _ Zﬁggﬁg; BIRR 100 _ mggﬁg; BIRRY
HAP3Api ——————— HAP3Api
A B
6 5 28S rRNA
Fig.6 NJand MP based on the 28S rRNA gene fragments of the gastropods Api, CXY, JYL, WZ and SW
A N B MP Bootstrap1000
, Lirularia , : ; L.
iridescens L. pygmeae , pygmaea L. iridescens ,
Umboniinae (Williams et al, 2010) , Okutani
Conotalopia Umbonium Monilea (2000) L. iridescens L. pygmaea
; 16S  28S rRNA : ,
, DJL L. iridescens (DJL) ,
, 0.0105— (DJL) L. iridescens L.
0.0131 0—0.0010, L. iridescens L. pygmaea pygmaea
( 0.0185 0.0040), ,
(DJL) L. iridescens (Machaeroplax sp., DJL) Lirularia sp.,
, L. iridescens
(Machaeroplax sp.) Lirularia ,
Okutani  (2000) L. iridescens : 3.2 (Api) 4
4mm, 10 , , Api Alaba
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picta, Mesogastropoda
Litiopidae Alaba ,
Api JYL A. opinosa
(16S  28S )

( 6); , 5

(Api) , JYL
, Okutani  (2000)
2 : (Api) 4

(CXY JYL SW W2z)

Api , 4 , CXY
; JYL
;) SW WZ  Api ,
Api ,
, 16S 28S rRNA
, Api 4
; 16S
28S :
0.0044  0.0019, ,
A. opinosa
(0.1235/16S, 0.0183/28S); , 5
: 4 (CXY JYL SW
W2zZ) Api ,
, Alaba picta
: , , 1991,
, (1): 52—57
) , , 2010.
, (7): 33—34
: , , 2010.
, 31(4): 59—64
' , , 2008. 5 10
28S rRNA , 54(5): 814—821
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TAXONOMY OF 2 SMALL GASTROPODS AMONG
ZOSTERA MARINA L. IN THE SWAN LAKE, RONGCHENG

LIU Jing"2 ~GUAN Hong-Zai!, ZHANG Su-Ping?>, GUO Xiao-Fang',
YANG Xue-Ling®, WANG Hai-Yan?

(1. Medical College of Qingdao University, Qingdao, 266021; 2. Department of Marine Organism Taxonomy & Phylogeny,
Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 3. Bureau of Animal Husbandry and
Fisheries, Baodi District, Tianjin, 301800)

Abstract There is a great diversity of small gastropods in China, however, the related researches are nearly vacant. We
sampled 2 species of small gastropods habitating among the Zostera marina L. from the Swan Lake, Rongcheng Bay,
China and the 16S and 28S rRNA were sequenced. Based on the molecular data, sequences alignment, genetic distances
and phylogenetic studies were conducted. The results showed that Machaeroplax sp. identified according to the morphol-
ogy should be Lirularia sp.; and that 4 gastropods with obvious morphological variances from Alaba picta had been classi-

fied as Alaba picta according to the molecular analysis.
Key words The Swan Lake, Zosteramarina L., Alaba picta, Lirulariasp., 16STrRNA, 28SrRNA



