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HE: ATHAORREEETBEA L, BIREERDREZT CALESE T2 (cox D REEFHAALL L1
HEEOHBREELR, AR ZRERETBRE cox]l 5 F0NHEFT LEMNF Ly, £R LA R
TR 6 BBEES B coxl P KE—5, ¥ H 441 bp; S B R MMM A 97.5%~100%. # &
EEMEAN, CNBREARSBHRYETRA -2, BT HFHBL K coxl A NSRS, B ZF8K, &T
VAR EEEFFRGFIL. ARRERARBEARG S EERARE—F o FRATRFAS AR HE
R EE T A

X B OW: BEAE; EEKRDNA; coxl AR H#EALXF XA

FESES: S917.4 XHktRERG: A MXEHS: 1673 -9868(2016)05 - 0007 — 06

Bk Eustrongylides spp. #J& T 458} Dioctophmidac BB & Eustrongylides , & KK
HOULR A L B M R A AR R T g, RRAEG GO R AR i 2 B R A
DRI, — BT 1 RN A 1 ALR. D8N SR )5 i 50 & R o &
T AEAE s LRGSR, — SO/ (1) B ) S 27 A 76 T A8 9 0L IROK B2 I #0285 1T B 3 S0l o HL S —
i) g A R e, B8 R K S A] R LR i L B AR R O B & 4
o, X FRFE Y 8 A [6) 7 1 S

2 kiR DNA (mitochondrial DNA, mtDNA) EAG A0 X 43 F i & /) Ty fai e, gE b g e, oA A4
Stk AR BIR R AR R B2 BB AL RS AL A OLA ieﬁﬁﬁtébi@ﬁfﬁiﬁéﬁiaL%ﬂﬁ¢ﬁ$ugT§ap
BB TRRiC S g K A ALBEIE N & mtDNA Ji i 2 Bk L, 8 1 9 BF 5 25 2k i il Py &% b )
WAL AR S L bR IC S %500 B 2R HUR A 43 FARIC 22— L AR AR g Rt B A T R 4 sl ok M4 S PR 4 i
F C FALBEE 1 W HE Ccox D537 H I 5t % 78 S G BLHEAT I 5 . A0 8 B R 4k i A R It A% 8 R 06 &R, AT
A s 15 R0 2 IR AR coar 1 BE RIER 43 7 91 8 75 1 Ay AR 199 o 1] 35 % A i
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x1 BE&ZAEREKE

A G By FEASE IR RE BB fHoE
E. sp.-RC isolate KA H 4 o Bl
E. sp.-YC isolate BRI %yl H fif;
E. sp.-DZ isolate HKKE PRy i
E. sp.-J] isolate HPRALHE 4l 1k He it
E. sp.-SQ isolate BV 1 B fif
E. sp.-BS isolate HPCRE |1 2 W i

1.2 FEKH

PCR i 5] (Buffer, MgCl, ,dNTPs ) | rTaq . pMD™19-T Vector, DL2000 DNA Marker, BIg#H# .
Amp., X-gal, IPTG W H K& FEYA A ; BERHR B (Yeast extract) | I H I (Tryptone) I H Oxiod 24
Al ; EasyPure™ Quick Gel Extraction Kit DNA B PR £ H TransGen Biotech v Hl; S HEE K W B
Merk 24 a) ;3 4 R Wizard™ Plus SV Minipreps DNA Purification System 7] & W H Promaga 2 f) ;
DHO5 o J8%3Z 25 20 1 5 46 % il 55 PR A7
1.3 #7 DNA IR EX

M 70 96T G R BCHS B R, R WK IR R AT vk 2 WE . PR A oK R 2 bk 2~3 R, BT
B 1.5 mL Eppendorf 4 Hv, FH KW 19 HRFF 5K s AR 2L 6%, A 270 pL B SDS 248 W (F14§ 30 pL
100 mmol/L Tris-Cl(pH=8.0), 60 pl. 500 mmol/L NaCl % # . 150 pl. 50 mmol/L. EDTA (pH=38.0),
30 plL 10% SDS) H1 30 pLL 50 pg/pl B K, FEAHRA . BT 37 CHERAA L 12~48 h. R /&
PP BE AR DNA, $2HUH 9 DNA BEfh 3805 . T —20 “CukAE PR A7 & .

1.4 PCR ¥ 1

PL Bowles &5 i 38 19 — %R SF 514 TB3 A1 JBA 1E R4 1 B9 R KA cox 1, HIFHI R LUESI )
JB3: 5~ TTTTTTGGGCATCCTGAGGTTTAT-3" (24 bp), FiiF 51 % IB4.5: 5-TAAAGAAAGAA-
CATAATGAAAATG-3'(24 bp), WY 1 7 Be R/ 450 bp. 519 EigA TA Y HR L A 31T 6
B A B I K T A A K AT AR R, OB M 10 pmol/pL, %5 T —20 CORAFH.

KRR ZR N 25 pl, Hip 2.5 pl 10 X PCR buffer (S8 Mg*™ ), 2.0 pL dNTPs(2.5 pmol/L), 3 pL
Mg?" (25 mmol/L), 0.5 pL F##51# IB3(10 pmol/L), 0.5 pul. F#F51#IB4.5(10 pmol/L), 2.0 pL FAR
DNA, 0.2 puL rTaq (5 U/pl), KHEMFEK 14. 3 pl. RN TE Biometra 1§ ¥ & W AX EdEFT. ¥ 38 & 0F
94 CHiAEYE 5 min; RJ5 94 CA2PE 30 s, 52 CIBk 30 s, 72 ‘CHEM 45 s, fEFF 30 IK; fJm 72 C iEfif
5 min. §U 5 pL PCR =¥ 7E 10 g/L TAE B W5 i bk R .

1.5 PCR =YK=

Fie DNA Jigg BB 0) & Ui W15 |l PCR 729, 485 #E47 pMD™ 19-T 54K 5 PCR 7= ¥ (1 % 4%. 76 il
BEOEPREINA 1 pL pMD™19-T Vector # 44, 5 L Ligation Solution I, 1 pL. ddH,0O, 3 uL PCR 4fifk
P, RA . BT 4 CCUKRSRIE SRR, ¥ iR E DHS o B AL, IR A T & Amp,IPTG #
X-gal 1) LB 3 i, THIRAS 37 CHiF% 12~16 h.

1.6 MFEFRFRFSH

i 3 PHPE FERE E 4T PCR %08, 26 W B L AR T A BOR 2 |l 5, P 45 R 280 BLAST WXt 5 H
DNAstar 5. 0 4 EditSeq F2 /7 %F 35 R A% 5 82 77 50 AT 3 AR 081, M GenBank ™ #: R F+ F 8 AH% cox 1 7
H, W Clustal X 1. 83 FF#EAT LU X o 1 BT BT 45 0% 51 5 2 BT 91 (4 35t 1% 22 5%, R ] DNAStar
5.0 #AE P MegAlign 2% SEAT AHLE 23 B &2 MEGA 4. 0 B v 1948 4 1 (Neighbour-joining, NJ )14
ARG AR, FEAA Y AT ST Bootstrap #E4T 4347, k1 000 ME K.

2 & B
2.1 PCR¥HEHER
PCR ¥ r= ¥y 28 1% B B8 M EE IS B vk A6, 5 DL2000 DNA Marker #4703, 7E249 450 bp 407 W AH
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A . SO BOR MG, TTAERES A S X BOg I, 45 R LA 1.
2.2 BREZHcox]l EEPCRFEFYMNTZEEREE

¥ 6 K44I PCR =¥ sa 3] pMD™19-T Vector 2R, 45NRE &I 4 A 10 18 V% F1— > 15 0 4
AT PCR %8, G5y 4 DR RYE, BB, Horb £ 0 1 AN PR SRR, 25 R ILE 2.

M 1 2 3 4 5 6 7 M 1 2 3 4 5 6 7

2000 bp 2000 bp
1000 bp [ 1000 bp
750bp B8 750 bp
500 bp o - e - 500 bp
250 bp 250 bp
100 bp 100 bp

M. 2000 bp DNA #4547 Fi 45 1. E. sp.-RCisolate; 2. E. M. 2000 bp DNA MIXf 4> T B4R #E; 1. E. sp. -RCisolate; 2. E.
sp. -DZ isolate; 3. E. sp.-YC isolate; 4. E. sp.-SQ isolate; 5. E.  sp.-DZ isolate; 3. E. sp.-YC isolate; 4. E. sp.-SQ isolate; 5. E.
sp. -BS isolate; 6. E. sp.-JJ isolate; 7. FfJ¥:xTH. sp. -BS isolate; 6. E. sp.-JJ isolate; 7. F1¥EX}HR.

Bl 1 ByEZ%H coxl EFAM PCR LR B2 BEEHEHARNMN PCREE

2.3 MELEREDH

B2l W PCR %58 R B M S A W% 2 Bl TR d o R A W AT P 9 0 5, 45 5 o il JB3
FB4.5 K5 P HEH VY 6 A X I B coxl FEH, R B R/ 441 bp. XF 6 A [R) X EL R £k
WY cox ] FEH P HIHEAT T RN AL, 25 WoR B AT coxl LK BME T S &R, N
39.00% ~40. 36 % ; BdE C HEHRME, H11.79%~12.93%, A+T &R 59.18%~60.09% ; G+C & &
9 39.31% ~40. 82% (& 2).

£2 BEEAGHE DNA cox] EEAFOEES R %
P AR U A Frii G it T & it C ok

RC 19.73 28.12 40. 36 11.79

Dz 19.73 28.12 40. 36 11.79

YC 20.18 27.89 39. 00 12.93

SQ 19.73 28.12 40. 14 12.02

BS 19.73 28.12 40. 36 11.79

JJ 19.73 27.89 40. 14 12. 24

2.4 BREREH coxl EEFIHEMNERTMRALBH MMM

iz il DNAstar 5. 0 #1 MEGA 4. 0 B A YT 4% 19 77 51 55 N GenBank W6 & T iy Hofth 12 A>3
PR 90 AT ARV X LG 2017 o 4 R O A AR X 287 8 43 i 2 [ Contracaecum ogmorhini (JF 5
5. AJ616895, AJ616897, AJ616898, AJ616899, AJ616900), W [EH Toxocara canis (J¥ %) 5. AJ920056,
AJ920062), £ [E Leptorhynchoides thecatus (J¥ %) 5 : AY690564) ., ® [E Pallisentis celatus (J¥ % 5 ;
1Q943583) . VL 4 3 Desmapsamma anchorata (J¥ %] 5. HE591461), 3 Adineta uage (J¥ ¥ 5.
IX184001) . [ Uityazicrinus sp. J¥51%5 : GU327847).

XA YRR 6 #RIF 5 I cox 1 FEF P FIBEHL BLAST, 1WA MegAlign 2 )3 #E 47 AL 73 B (B 3).
T VG b X A0 S AR 22 TR AH R A I AR AR SR 97. 5% ~100% 5 5 GenBank FF F# I H E C. ogmorhini (J74)
0 AJ616898) AR S 70. 5% 5 53 L. thecatus UFF)5 . AY690564) AHALE AR A 28. 1%.

JH MEGA4. 0 1 NJ LM g i 2 & & A o (I8 4>, ARFRPER 6 BRI V8 Hb X 43 2§ Ak #RAE 7] — K
B, REREEM TR Bootstrap (HE &, 5 E T. canis (AJ920062) % ZmAHiT, 53FE L. thecatus
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(AY690564) Fl U. sp. (GU327847) i) 75 5 43 32 #H b 4 3t

*EM‘I&E%%
5 6 7 8 9 10 : 11 12 : 13 (14 : 15 : 16 : 17 : 18
993:982:70.1:701:705:698:703:70.1:696:286:27.2:311:299:304
99.3:98.2:70.1:70.1:70.5:69.8:70.3:70.1:69.6:28.6:27.2:31.1:299 :30.4
96.8 1707 :703:70.7 :70.1:70.5 :69.8 (1696 :28.1:26.5:30.8 1304 :30.2
70.1:705:698:70.3:70.1:696:28.6:27.2:311:29.9:304
696 :70.1:69.4 :698 :69.8:694 :28.8:27.7:30.8:29.7:30.2
69.4 :69.8 :69.2 1696 :69.2:689:27.9:272:308:29.7:297
98.0 :98.0 :198.0 :89.8 :89.6 :30.4 :28.6 :34.0 :31.7 :32.7
8.6:98.6:986:89.8:88.9:30.2:27.7:34.0:315:320
986 :991:89.8:893:302:281:342:317:324
342:317:322: 10
338:i317:324: 11

38.2 382 1371 38.2:39.0
38.2138.2 :37.8 138.2 :39.0
375375 371 375 382386 2.1
10 :38.6:38.6 382 386:393:397 21 : 14

11 i37.8 1378 1375 378 1386:39.0 21 14
12 1382382 386 382 38.6:39.7:11.0:11.0 11.0 116 110 [
13 139.0 139.0 139.0 39.0 :39.3:40.1 113 121116 118 :11.6
14 1350.0:350.0:350.0 350.0:350.0:350.01350.0:350.0:350.0:350.0 350.0
15 1350.0:350.0:350.0 350.0:350.0:350.0:350.0:350.0:350.0 350.0 350.0
16 1193.9:193.9:194.9 193.91196.2:194.9:160.9:160.4:158.7 158.7 162.1
17 1206.7:206.7:202.7 206.7:209.8:208.9:180.7:183.4:180.9.180.9 180.9
18 1350.0:350.0:350.0 350.0:350.0:350.0:190.4:192.2:188.7:190.4 188.7
1 123 4 :°5 6 7 :8:9 10 1 12 13

O WINIDIN HDIWINi=

REMESE

1. E. sp.-BS isolate; 2: E.sp.-DZ isolate; 3: E.sp.-RC isolate; 4: E.sp.-SQ isolate; 5: E.sp.-YC isolate; 6: E.sp.-J] isolate; 7:
AJ616895; 8: AJ616897; 9. AJ616898; 10: AJ616899; 11:. AJ616900; 12. AJ920056; 13: AJ920062; 14. AY690564; 15. GU327847;
16. HE591461; 17. JQ943583; 18: JX184001.

3 AR BEEEHRES GenBank G KR 12 Fh cox1 B E B4 BUIERS LE 2 47

E.sp.-BS isolate
E.sp.-DZ isolate
E.sp.-RC isolate
E.sp.-SQ isolate
E.sp.-YC isolate
E.sp.-JJ isolate
AJ920062

AJ920056

175] AJ616897

AJ616899

79 AJ616898

51 AJ616900

AJ616895
HE591461
| — 10943583
24 TX184001
I AY690564
62 1 GU327847
10

B4 PEIHENSEEZH coxl EEFINMREZTHALH

3o #
Bl 1 AR B T AR SR BT DNA SR A 35 A B 93 S8 5 R oy 1 1t e = 55 J il (9 F 52 L B
T3 TARKHERE. O 7 A3 5000 7 9 9 A U A7 0 BEX R A0 HRUBR EEAT RS B0 19 2 2R M . AR M IB A or
Xﬂlﬁﬁ%*ﬁwﬁﬁzpﬁﬁaﬁyﬁﬁ X g3, 5 LURE I O 4 - Anic dEAT BF 52, JU) A FR A5 BG40 B Y 45 2R
DNA $ AR [ HTHEAT A= YRl RE 8 A A8 50 . 20 R AN 7 B R R AR S WP SE I 8 T Bz —° 1 X TR R
GRR AR BOL MR AL 45K . 1 HUE 2 9 DNA A BefE o9 A [ 23 0K B o 58 44 R © AR JE b 22, M
mtDNA VRN — RSN A Y 5, XA M P9 808 ) B R DNA 9y, HAT S5 M Al L b s e, 2>
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RAEH ., AL . REERBEFER A WIERHN T miDNA B 805 5, 2 O T 95 A4 LR S5t
FEAL B — AR LF 9 5 FHRIC. X AR ORI Y — A B PR T DA 3R B S SO (R ik D 20 1 78 S A7 0. 7 2k e
FR 3 208 S 5 FURERSBAL 5 T, 1 222 B WS cox 1 HE IR 20 ) A O Bt e ol ke 2 e ol o ol bR A S5 10
AL FRIC P 1T20) A ok i BR % B Echinococcus granulosus . W& B 8L &t Hysterothylacium adun-
cum FFHE W H Fasciola hepatica IR W H F. gigantica . e S it Clonorchis sinensis 2. T g4t
I Ma 4517 43 531 %of o ) 75 580 e S DX 47 AN 521 AR 2% HUOT B RR I cox L T BN AE AR BLHEAT T ST . 45
SRR EEEER AT AFE SR E S ARLBOR L G BER AL, 43O 10 S BAE AL T Ma SFHT R 521
AREARTR) 177 DAL K E] 105 ADPAAERL, 438 F 4 FVBEERZ R E. shiquicus, E. multilocu-
laris s E. granulosus F1E. canadensis. Wannasan 251 ] F 2k (R FIAZ AR DNA X2 E A4 JT A W g fn ok
W AT S, R IAEAE R 2 B R R W By b R R Elliott 558000 X8R S — SR DR W i 24 bk L UK
TR K FH (8] 53 8 MR T e 8 B A 35 A% 2 AR P AT T ST . R BLHAF AR i it A 78 S o, b AT cox 1 R
BiE T 6 AT IARA,

ARSI VG i DX 6 > X BB i B R R AT B AR cox 1 SER B BAE Z R IEAT TARSE, B8 a0t kB E
TR I cox 1 FEP R BER/NEIA 441 bp, e 6 NIy BIRR cox 1 JEN R BEROTAE T & B i, MHEE C
i By R AR, LR TR T P X R AR A B AR T B AR U S 97,596 ~100% . 5 GenBank
FTREMPE C. ogmorhini WARIERE ., 8 70.5% ., S53E L. thecarus FIERAL, H 28.1%. M
U0 V4 My X R Ak R N 22 S AN I, TR R 22 S BT, BRI coar 1 RT DAEAT B 6 B URT 4G Y ] MK E

Tt 28 K B AL s AU PE A 6 B 78 M DX R 2 Ly B AR B AR Rl — R S B RGE R A P
Bootstrap {H# & » SHE T. canis EHEE R, 528 L. thecatus M U. sp. (¥ 55 S2H B
WY ¥ 74 41X P R S R B R 5 E i R A SOAR R AL . RE B AR LF AR LSS, R R A cox 1 HE
PR 513 GV o T R 2 R () 9 352 AL A . AR IR0 45 2R O B 66 5 R e U0 o 2R M E Rt — B 1Y O 1 AT
P A AR GBAE BF ST 3558 T kAl

S XK
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Polymorphism of the Mitochondrial cox1 Gene of
Eustrongylides Spp. from Monopterus Albus

HUANG Han-cheng', WANG Zhi-ying®, LIN Jie*?,
MA Guang-xu’, ZHU Hong-hong”?, ZHOU Rong-qgiong”

1. Department of Animal Science, Southwest University (Rongchang Campus) . Rongchang Chongqing 402460 , China ;
2. Department of Veterinary Medicine , Southwest University (Rongchang Campus), Rongchang Chongqing 402460 , China ;
3. Dazhou Animal Disease Control and Prevention Center , Dazhou Sichuan 635000 , China

Abstract: The study was carried out to examine the genetic variations of the mitochondrial Cytochrome C
oxidase subunit 1 gene (coxl) among Eustrongylides spp. isolates of Monopterus albus in Western
Chongqing area, and to investigate the phylogenetic relationship among other nematodes as well. Molecular
cloning was performed to obtain the partial cox 1 sequence of each E. spp. sample, and the homology anal-
ysis of these sequences were conducted. The results showed the same length of cox1 sequences (441 bp. )
of 6 E. spp. isolates with similarity of 97.5% —100%. Phylogenetic analysis of these sequences showed
that all E. spp. isolates were grouped into a single clade. There was significant discrepancy between inter-
specific sequence and intra-specific sequence in terms of cox 1 sequence, suggesting cox1 gene could be used
as genetic marker for the specific identification. The result of this study provides scientific basis and theo-
retical reference on the molecular level and epidemiology survey of parasitic Eustrongylides.

Key words: Eustrongylides spp. ; Mitochondrial DNA; cytochrome ¢ oxidase subunit 1 (cox1) gene; phy-

logenetic relationship
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