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Abstract: An experiment was conducted to screen molecular markers that can be used for classification of

populations of cultured freshwater crayfish samples collected in Anhui, China. After genome extracting, PCR
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amplifying and sequencing of CO I, 16S rDNA, D-loop, Cyt b and 12S rDNA of the samples were performed,

and the neighbor-joining phylogenetic tree and genetic distance in MEGA6.06 were used to compare the

samples with 30 species recorded in GenBank. The reliability of neighbor-joining phylogenetic tree was tested

by 1 000 times bootstrap and the genetic distance was calculated based on kimura-2-parameter nucleotide

substitution model. In the neighbor-joining phylogenetic tree (Fig. 1) constructed with Procambarus clarkii as

an outgroup, the samples first clustered together with red claw crayfish (Cherax quadricarinatus) and then

constituted a relationship to other species, strongly showing that the samples should be classified as C.

quadricarinatus. The genetic distance range (Table 3) showed that the average genetic distances of 16S rDNA,

Cyt b and 12S rDNA were increasing from intraspecific individual to intra order interfamily, and were not at

the same level, so that they can probably be better used in cultured population. The results from this paper will

benefit the people working in the crayfish farm, and provide reference for classification of freshwater crayfish

in the future.
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Y% 1 ul, 10 ng DNA 4R 2 ul, HAR ddH,0
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Tablel Mitochondrial genesand primersfor cloning of reference species

Ywh GenBank /77315 FEH 519 (5'~3" T LR/ (bp)
Species GenBank accession Genes Primer Expected fragment
T NC 022937.1 col CAAATCATAAAGACATCGGTACTC 1 449
Cherax CAATGGACGAAGGTAGGAAGGT
quadricarinatus 16S rDNA AATAACCTCTGACTCCTTAGAAG 1254
TTTGGTTGTTATGAAGACTTGCTA
D-loop TACAAATTCTCCCATCCTCCTTA 882
GGTGCGATTCCAATTTACATAAAG
Cytb ATGACTTCGCCTTTACGTAAATC 1112
AGGGTAGCCAAAGGGTCAGTA
12S tDNA CACCTACTATGTTACGACTTATTC 816
CTACTTGAATAGGTTGAGATAGG
I o BT NC 026559.1 col GCAACGATGGTTATTCTCAACAAA 1492
C. cainii GGGAGGATAAGGGTGTTGTCA
16S rDNA CCGGTCTGAACTCAAATCATGT 1139
TTGGCGATAGATGAAAGTACTGT
D-loop CTTAATTGTAACGACCACCAGAA 932
GGATGAGGAGAAGGGCACTAAA
Cytb GATCACTCCTAGGGCTATGTC 960
GGGTTTGTCCTGTGATGATATAG
12S rDNA TAACAAATGCCACACCAACCAAA 1179
TGTGATTAGAATGGGTAGAGTTC
gilhigdiy NC_011243.1 col ATAGTGGGCACCTCATTAAGATT 1458
C. destructor GTTGGAGATTAGTGGGATTTCTG
16S tDNA CTCACTAAACCAACAGAAACTCT 1491
CTAGCATTTCACTTACGTTGAGAA
D-loop TCAACTGTGACAAACCTTCTCAA 1135
AATGAGGTATGAGCCCATTAGC
Cytb CCCAAGGAATATCTCAACTTTATG 1017
TAGTAGGAGAAATAGAGGAGAGT
12S tDNA AAGTAATTCTAGGTGCACTTTCC 970

GCTCCTACTTGATTAGTTCTATC
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AW TR IR K RIFFEA COT . 16S
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Table2 Basecomposition of each gene sequencein the samples

A GenBank 51 = 113 & & Average base content (%)

Genes GenBank accession A T C G A+T C+G
COI MH932577 - MH932583 32.0 26.8 16.7 24.4 58.8 41.1
16S rDNA MG199588. MH919311 - MH919314, MH919316. MH919317  32.6 35.7 9.4 223 68.3 31.7

MK116521. MK124611. MK135437,. MK142781. MK156782.
D-loop MK176336. MK189208 31.0 20.8 20.4 27.8 51.8 48.2
Cytb MH990613 - MH990619 239 35.0 26.6 14.5 58.9 41.1
125 tDNA MG199589. MH916569. MH916570. MH916573 MH916574 15 3] 220 134 64.6 35.4

MH916576. MH916579
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74,KJ920887.1 Cherax murido

98 KJ920892.1 Cherax paniaicus

KJ920878.1 ELAi WL AF Cherax communis
KU821451.1 Cherax subterigneus

AY191746.1 Cherax rhynchotus

o— KU821447.1 T NBE L AR Cherax peknyi
KU821444.1 Cherax gherardiae

3L KU821449.1 MT MBI EUT Cherax pulcher
NC016926.1 5% ERJFEMF Procambarus clarkii
NC024029.1 Cherax crassimanus

NC023482.1 Cherax preissii

NC023479.1 Cherax quinquecarinatus

4— AY191743.1 Cherax rotundus

—EAYI 91742.1 WIEF HIWEFEAF Cherax setosus

7 - AY191727.1 Cherax cuspidatus

9IL KMO039097.1 Cherax leckii

40

S

100

0.1

— AY191729.1 Cherax parvus
NCO023481.1 Cherax cairnsensis

T AY191731.1 Cherax depressus
AY191728.1 Cherax punctatus

NC023480.1 4I¥FENF Cherax dispar

NC011243.1 FHI¥GELAF Cherax destructor
NC023478.1 Cherax robustus

NC022939.1 JRBEWEELUF Cherax glaber
NC026559.1 Ly e #AF Cherax cainii
NC026226.1 Cherax bicarinatus

NC026227.1 15 H ¥ #&UF Cherax boesemani

97

NC022938.1 Cherax monticola

NC026224.1 ¥4 E FWHAF Cherax holthuisi

B 1 ETLAE 12SrDNA GRiLE EHRE KK RIFBE R G R FH

Fig. 1 Neighbor-joining phylogenetic tree based on

BH 1 ~7 KR 1~7 FFEA. 1 -7 represent samples 1 - 7.

[FF, &F Kimura-2-parameter %R &
B, X 7 DMFEA K IUE 1 # U (NC_
022937.1) {1 CO 1 . 16S rDNA. D-loop. Cytb

mitochondrial 12SrDNA coding genesin crayfish Cherax

J% 128 tDNA 751 53 5347 P 4 LU 1 [ s 14
THE, FEARSTUAEIEEES (NC 022937.1) 1)
I 905 2 i Bl L3R 3
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Table3 Themean genetic distance of 5 genes of reference species and samples
COI 16S rtDNA D-loop Cytb 12S rDNA
b A A Jii[F Range 0.001 - 0.009 0.003 0.003 - 0.008  0.001 - 0.013 0.003 - 0.005
Intraspecific individual .44 Mean 0.005 0.003 0.006 0.006 0.004
T i ) [l Range 0.291 - 0.297 0.247 2.015 - 5.563 0.186 - 0.191 1.393 - 1.523
Intragenus interspecies 534 Mean 0251 0.247 3271 0.188 1.481
BB (i [E Range 0.597 - 0.623 0329 10.049 - 12.880  0.541-0.563  21.842 - 22.053
Intrafamily intergenus “F-35 Mean 0.609 0.329 11.279 0.551 21.880
S il Range 0.665 - 0.688 1.613 12,605 - 15.101  8.029 - 8.095  192.304 - 192.421
Intraorder interfamily P-4 Mean 0.675 1.613 13.662 8.074 192363

R AANKIE] AR E L AR EATE AR 2 R R A S DU AR e AR . Euastacus yarraensis A15E G5 2 U otk 18] B4

Ea5

The intraspecific individual, intragenus interspecies, intrafamily intergenus and intraorder interfamily referred to the data comparison between the

samples and Cherax quadricarinatus, C. cainii, Euastacus yarraensis as well as Procambarus clarkia.

2.3 554 FHRic R RVER IR 77 5 L

KERF 7 NEEARE TUIF B (NC_
022937.1) [AIf) 5 Ff 55 FRic KRR A AN a1
PIBRAEFE B N 0.003 ~ 0.006 (% 3), KT
ol 5 58 B/ NP IANE AL FE B (0.020), 17 J& P Fl
6] RHA JE R AN B P RHE] 1 2 54 R 2 2
F 0.020.
3 Wik

R EHRE K= IR H 255 R H 25 =
B, AR, H AT ANE IR K R AE 1
A E DLRHET 5 5% Rl ) BAR P R s 1 L
FEE BRI AR P, KRR 28 5] T gk i
an JGVE ELERAS A SC IR AL 15 S8, DAL,
PEAE B A0 AT 7% M A YR
R AR E

AW FHIE T H LR T 2 AR K
IR IR RE AR AR R 2Rk CO T . 16S rDNA.
D-loop. Cytb J 128 rDNA F:[K 5 51 (45 E K
IR 22 5 . TEARBET 5 FhorThric B 4
e, CFHA+THEEAEET C+G R,
XFEAZ R i A NE AR A A (R dE
B2 [T )2 )08 (Kontula et al. 2003,
HWES 20150, MH, EEN B,

ORI — LA [F AP Bl AR, 45 RS
HoAB AR AT FE 25 SRAH L M FEAR AP B E A%
AW, FLEEDRZH PR i R PRI R I ARAE
A [E Py e ) i PR AN 3 i P & AN A D
X —IG B = v RS B R R IA K B
AR AL 7y FERH B DA S S 15
BT A 45 G RE 1R /NE % (Perna et al.
1995, KAE&E 2007).

7T RGURE 5 g T AL K i
BB oy A 1 B L 7. BTk
DNA 753+ R G550 M, 72751 RIS )
ARG K EM T, ABEFTRER 74
FEARRIE Wy BT RN —3, IR %
E VYA W IR o T 5 IS5 2R A GenBank H
CUA R — 8073 A FORE X A8/ () T B e P A 5%
N—3, FRHE TR W SRR EIN . 5l
TR AR R U T T 45 I 17 5 3 eI AL/ )
T BT BRI RSR R RBOR . FEFTHI I &R
gimirh, RZ SRR T 50, Hh—uk
YIS RERE BT 10, XM G LR H T4
R FE it UL — R AT

FLETI R SR L U 3 R B AL
[ B PR S S P R s s AR Ak 22 S . B HA
MIZSIRIEHILL (He etal. 2012), AWFFHFEA
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