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RSHIME MUC-1 ER R SR F 5

TY iR, X O, B8R, RAEx

TR SR . WK 4 E 102460

WE: ABRL R3S A& (Toxocara canis, T. canis)F%& & 1 AW (Tc-MUC-D # 4 T 448, X BREKX T G
kA R AHYEE P Te-MUC-1 A B 55331 4, @it PCRE R LB Te-MUC-1 2k A KW, fi#ir %2 €455 1t
AR R R F M oA, ERAINZAR ALK A 531 bp, HAD 176 ARLERR. HEEMB S A Tc-MUC-1 &
& &4 1 /@ 11 4 STSSSSA & 54 5] #1 % 49 Mucin 2 # 342 2 A~ ShKT £ ##; GO XM EF LA Z O R LS F
BB TFHEASR; 3 EFIFERI Te-MUC-1 5 T. canis 9 4 4 A5E G (Te-MUC-2-Te-MUC-5) 3 & F 2
A 36 AR AR ShKT &M K; A 2K F #AH S B F Te-MUC-1 5 R § & & (Pristionchus pacificus s
GenBank No. PDM76930) #= % 1 F& #F & & (Caenorhabditis elegans; GenBank No. NP491509) 34 % & #2 ik .

* @ WH: K3Hmk; MUC-1 £B; £ B3l 54

HhESSEKS: S858.2 XEKARERD: A XEHS: 1673 -9868(2020)03 — 0081 — 07

5 R 5 R (Toxocaridae) 5 1 J& ( Toxocara) RS HWWIH (T. canis) %4 F A K £
Fib sl gy 5 | A A — i B B N Bk RO L Bh W o AR A LR e v O B4l R R . XK R A
W T. canis Y EL) M W IER AT B A AE I & B O L. 78 N S b AR R 5 1 AR P, s et 4 i
REERBNBE, MREBITRE REZHE, WAF. WO B IR . LRSS, o i E i 3 1
ghdt ARG E . & RS AT 0T RE 0% kG 1 2 0 S s ML, DRI R 3 7 2 B 4 o BAR Ak 5 i A SE A
FET 11 AR D) 25 5 R LR 7™ A B Sk 1) B G 88 S I, 5 RS N E &) R B AT 4 (visceral larva migrans, VLM,
AR & B B 17 9E Cocular larvemigrans, OLM) . #1485 1 il HJ (neurological toxocariasis, NT) Fl g 1 5
T 1 U (covert toxocariasis, CT)ZE, & ™ & By BRLE A 1E

FE M (mucins, MUO) B — R Z WA M & FREEEA, TEFET LEHA8h, B
PTS 4538, W& A FE ML AR serine, P), &M ( threonine, T) FlJfi & R ( proline, S) %% 3k,
X B L U v B SRR SR AL, N R C i R R AR AR e R . B AR AN MR B L Ak ek
I 28 R I R DL K AR A St R h B Z R R TR B AT 4 O A I R A R
ML S FEE . WREEA (I MUC-2, MUC-5AC, MUC-5B) ¥ £ 2% 5 73 s ) E A 22302 5 e

Weks B8 2019 -06—13

HEWE . ERARFAIELSTE (31672541, 31172313).

EER A LR 1992—), B, BiLF5RAE, FEMNFHFA RS TFAEYFI5R.
WFEE . SR, BiR.



82 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 42 %

55T B G R E A MR EAR A — A B4, fets A 5 % 4% 3 i (Plasma membrane)
(4n MUC-1,MUC-3,MUC-4,MUC-16, MUC-17), fe 4 —4M/ AR EHES G, UKAGES
% S MR TR E

FEMEFLS A S b, BEAE O I R e AR AR E M RN B A 5 O X 40 AR Iz B R 28 B 1 Y
FHE . FREA LAMUC-D 2 Fh R A A BB 51, 2 U A0 . O 40 B DL R 2 2 vk 4 1
Te-MUC-1 & R 5 5 i g g P 4y de o3 WA 0 — R DBE AR 0 h g — b, 2 S LIRS, X1 32 f i 6 sk k44
HEMEAS. BAET, BASE Te-MUC-1 #F55 580, ARBFFE R S 5 W B E A 1 2K IEH (Te-muc-1) 3
TToERE R F 204, LA Te -MUC-1 B9 BERIF ST 29 JE Rl

1 #MRERE
1.1 # #

T. canis R A VIR KERER X EPEB IR . KIRE¥RER . RAF T IRARED.

Taq DNA % & B, pMD19-T (simple) Vector, PrimeScript"™ & # 3¢ i # & W H TaKaRa 2 #l;
EasyPure © ¢ [tk #] & . DH5« ) [ TransGen Biotech 2y A ; Trizol it # 4 Ambion 23 .

1.2 A &
1.2.1 314pehait 5 Ak

W& T. canis FER A HHE (GenBank: U39815), F PrimerPremier(Version5. 0) %1514 . 514)%
E B EEDIY . 5 -ATGCACGTCCTTACCGT-3"; T34 : 5-TTAACAGAAGCCGCACGT-3. 3l
Yo7 5 el E DR O A i BOR A R ) G R
1.2.2 % RNA #9335 2%

Wi B T canis Wi HUOP S5, W HUOW, 76 37 CREFFM TR IR 3~4 J& . R Trizol 3742 BUE;
FEUF0 2 W4 AUy A RNAY L SR AL R B R IS I B RNA B B RZ . ISR T canis ik
B RNA BN, i S 50 & 301 & i cDNA.

1.2.3 Te-MUC-1 % B # PCR 4%

PIG Y T. canis 4 cDNA 45 Mz 47 PCR 9734, §" 8 {K & & 25 puL: 10 X PCR buffer (A &
Mg 2.0 pl., Mg® (25 mmol/1.)2. 5 pL., dNTPs(2. 5 mmol/1)2. 0 pl., E#F5I1# (10 pmol/1)0. 5 pl,
T #5119 (10 pmol/1.)0. 5 pl., ¢cDNA 1.0 pL, rTaq [ 0.5 pL, dd H,O 16. 0 pL, PIXSSHIZE H cDNA
PR 5 B B X R, PCR OB 25140 94 “C A8 3 min, 94 C7AE M 30 s, 55 CE M 30 s, 72 °C ZE i
1 min, 35 MG ; FJ5 72 CHEAE 5 min. P3P 100G HEEE I B VKA I, JF 4% DNA B 8] 48z i 5
U, i H P PCR 4.

1.2.4 Te-MUC-1 4 R & %2

el ry H i PCR 785 pMD19-T (simple) Vector #A % . K Bk 5" Y 5L £ DHSo JBZ
M, AT & Amp ' (100 mg/mL),X-Gal(20 mg/mL) il IPTG (24 mg/mL) ) LB B EM ., EiHiR
37 CHigE 12~14 h.

1.2.5 M FBF 5 54

W 2T PCR 7y BH 1 199 0 201 1 V% o PR B 0l 28 Wy B R A B2 w0 . D00 45 14 75 37 )

DNAStar 5. 0 ZF 8%, 43 5 A% R F 22 R /K- Wi B R R A7 A W0 2% 43 Bt B SMART Al InterProScan



% 34 IR, F. RF Emk MUC-1 A B 8 £ %R 55 54 83

(http: //smart. embl-heidelberg. de/) M DI FELE M k. i MUSCLE, Clustal Omega 1 MAFFT k4 it
T2 A, I MEGA 5. 0 8 i 46 4% % (Neighbour-joining, NJ #) #4 8 & otk (A, AL i) ol
FEVEF Bootstrap #E4743#71, 3£ 1 000 M~EHE.

2 ERE5SMH

2.1 PCR¥HBER

YU 2 10 BUIRE BE S AL KA I . Te-MUC-1 7224
530 bp AbTTLAH B Z A, 5 B KN AT s B B
Fam BB D).
2.2 EHBRMMER PCRETE

2 000 bp

BHE SO 9 5 41 B W 28 PCR P19 J5 547 1 %0 3508 B e
o -~ 1 000 bp
B VKRS M. 45 9 5% Te-MUC-1 7E 2 530 bp AbA 55 H i 4 750 bp
. . 500 bp
. BAPEXT A S B (] 2). 250 bp
100 bp

2.3 NEHERRDH
A 22 R PCR %78 O W PE I AL BORGE B PIERIIE | e b 1

P 2B B AR A BRAS B AT SN 45 R R Te-MUC-1 3£ 5 gy 0.

(58 & i B DX 41 O 531 bp. S 176 DR IERR, 4 A Te- 1 Te-MUC-1 EE#) PCR # 45 R

MUC-1 # M. FIH SMART %t Te-MUC-1 25 [ (1) 2 i 25 #4355

BEAT AT B 1-16 A {5 Ik, 22-105 {4 ik &2 4%

JERIFEE 45 M, 106-141 {7, 142-176 fihy 2 A&

) ShKT &5 (Kl 3). GO ER B /R Te-MUC-1

HA Binding (454) (GO: 0005488) , Protein binding

GEAEZES) (GO: 0005515) F1 Metal ion binding (4>

2000 bp

BE 44 (GO, 0046872) I fik.
1000 b
2.4 EEFIILMEMELEELMHH 750 by
500 b
M GenBank H 1R 3| Tc-MUC-1 & 3 B2 JF 5 250 bg

100 bp
(GenBank No. AAB05820), Tc-MUC-2 ( GenBank

No. AAD19339) . Te-MUC3 (No.  AADAISK0Y - Tem 1) 00 DN fad 40 F BB 16 Te-MUC-1 15407
MUC-4(GenBank No. AAD49341) , Te-MUC-5(Gen- peg pegy, 7, 14w 1.

Bank No. AADA49342), 47 Z & )7 4 tbxt. 25 B2 EAEBMNPCREE

RIS AFE AR 2 DAL A L, Horp—A>

SEFE AR Y Ser/ Thr WRIE RSB, PRI Y O-BEEAL AL AL, I3 — A2 36 D EEMR AL Sh-
KT 2585k, FrAEERE A C RuiAc X A ShKT )7, 1 Te-MUC-3 fl Te-MUC-5 7E N A i [/] B 75
A ShKT %7 (F 4).
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1-16 22-105 106-141 142-176

Signal Mucin Domain ShKT ShKT

11 repeats of STSSSSA

Bl 3 Tc-MUC-1 % B3 B4 H 8 Fa il

Te-MUC-1 VL TVA LV A VE I CVATEG. . . . MMSSSS5SS P TS5 . v in e ennensennenseneennnnens 35
Te-MUC-2  NVRVVIEETVEISVVKPQ....PGAQTTETAATITTHA . . v viiiiinn ettt ennnnnnnnnnns 35
Te-MUC-3  BNTRVLYEEALEISVVASE....RATTTTERBTTETABTTTITART .« v v v eeeenerensennnnnnennnns 41
Te-MUC-4  [ENACACALLLLEIGVVRHGSIFARATMMIISAPCVLSASCCQQHETSLCFMQPYSRSMGSRCQRICNICNCRED 73
Te-MUC-5  BSRSIIAELLILSLILNSE..... MIEASITAVCECDASDCAQMASLCYDPTYEPVLAERCKKTCDFCECKDT 68
Consensus
TO-MUGC-T e eeeeeeaeneneneneeeeseseneneneneneesnsenennnnns agasssPRs. ...l 46
TC-MUC-2  tiecwconseonneeonsssesnesesssesnsisnnsnsesenessssss ATTT g 46
TE-MUGC-3 e eeeeeeneneneneneneneesesesenenenenenenennns TTTAZMTTT Teeeeiennnnnnnn 55
Te-MUC-4  BNDCARLVIFCGNPMYQPVLRTRCTLTCGFCSNDTLATTVAGTITTTPAPIMTT - TP, 132
Te-MUC-5 ~ BNCCEQLXNYCNNSTYKPVMLQRCRKTICGFCSGSEATTTPETTTAGKNEIMIAAMITMAGATTANAATTAGAT 141
Consensus t at
Te-MUC-1 ~ ..... sssEfssssefsssSe. ... .. a 89
Te-MUC-2  ..... T222TMITARRINT TAAPITITAG 95
Te-MUC-3  ..... TAATIMTATGTIMTATGITIZATG 104
Te-MUC-4  ..... TAAATMTAAPTIMTAAPTTIIATE 181
Te-MUC-5 TANAAZTVATWIARPTINTARPTTITALP 214
Consensus t t
Te-MUC-1T  ceeeeiennnnnnn SsvRSTravIMEMT 147
Te-MUC-2  veveeeennnnnnnn BnCZMTIAZVIMMT 153
Te-MUC-3  veveennnnnnnnns ATGZNTIGGRVEMT 162
Te-MUC-4  veeeeennnnnnnnn ZRPTTIGAIVENAT 239
Te-MUC-5 ~ BGXTDVITASGTTXPRAESTRISGSGTRME 287
Consensus t tt

ShKT
Te-MUC-1  HeanevEELga¥G ey 176
Te-MUC-2 ANEFVEV[eL YQ 182
Te-MUC-3 ANYVEVeLNMY] 191
Te-MUC-4 GSLIE eI IGSH 268
Te-MUC-5  DeEIVHEV[XDMYET 316
Consensus c s c pt c

B4 Te-MUC-1 551 & & F 5 bk 3t

¥ Te-MUC-1 B3R ¥ 515 WormBaseParaSite™"” Fl GeneBank i3 1) XUE £k Ht (Pristionchus paci fi-
cus » GenBank No. PDM76930) . 267 4 £k 1t (Gong ylonema pulchrum , GenBank No. VDN19323) . 55 2
2k 1 (Caenorhabditis remanei » GenBank No. XP003113635) . i HLA% %€ [C £k 1 (Caenorhabditis briggsae s
GenBank No. CAP37768) . 2K [R £k Ht (Strongyloidesratti » GenBank No. XP024499385) . K4 H (Ancylos-
toma caninum , GenBank No. RCN39081). 75 Wl k& #F £k Ht (Caenorhabditis elegans, GenBank No.
NP491509) , 43 3 (Ovisaries, GenBank No. NP001009224) . % % Bl (Rattus norvegicus, GenBank No.
NP036734) . F§ 5 45 2k it (Meloidogyne incognita s GenBank No. AVP26554) ., & A (Homo sapiens,
GenBank No. AAD10856) . K Bl (Mus musculus , GenBank No. NP038633) . #1223k i (Neo fusicoccum
parvum , GenBank No. EOD43899) . 224K (Ectocar pussiliculosus » GenBank No. CBJ31544) ., 4x %4 fig
(Mesocricetus auratus » GenBank No. NP001268584) #F 17 £ & J¥ 8] tb X Jf #4) 28 i fb W, 45 R WoR Te-
MUC-1 5 X8 £ L (Pristionchuspaci ficus » GenBank No. PDM76930) . 75 i Ba#F £k 4t (Caenorhabditis el-
egans, GenBank No. NP491509) JE iy — A~ 8Ll (1) 43 3, H b4k 56 R (B 5).
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NP 036734 Rattus norvegicus
— NP 0386334 Mus musculus
NP 001268584 Messocricetus auratus
AAD 10856 Homo sapiens
EOD 43899 Neofusicoccum parvum
A 7-MUC-T

PDM 76930 Pristionchus pactificus
—I: NP 491509 Caenorhabditis elegans
[ VDN 19323 Gongylonema pulchrum
| CBI 31544 Ectocarpus siliculosus
NP 001009224 Ovis aries
—|: XP 003113635 Caenorhabditis remanei

CAP 37768 Caenorhabditis briggsae

AVP 26554 Meloidogyne incognita

{ XP 024499385 Strongyloides ratti

RCN 39081 Ancylostoma caninum

5 Tc-MUC-1 BBSEBRFINRELTELRZTT

3 3

HEAMUO RS TREN O-FEN, FERET E MM TmRm ™. ZEAE AL Pk
K, JLT A0 A PR AR Y T R AR T A E . B AIE . P E L MEVAR . FLAR . IE R
FE P /N S 0 MUC A 50 A0 W E R 20 M . 2 35 b R 40 MR AE . 40 M B FE L 20k R g Y A
R A MR & A A A G FUR S R . MUC B9 38 & R 8 3 AR A6, IR AT 4R o0 o 32 7 B (80
B bR Y.

KB R I Te-MUC-1 45 #9435 268 1 45 #9 5 (Mucin domain) 1 ShKT 45 #4 (ShKT domain) % &5
oy, RPN E & AIRR I i 176 NE LR H A F 50K, (A RE R, £ E)P 5] T EoR
Te-MUC-1, Te-MUC-2, Te-MUC-3, Te-MUC-4, Te-MUC-5 5 25 1 45 /4 38 19 # & X 3 b Ser/ Thr 7 1E—
EZEF, B Te-MUC-1 & & Ser, T HA M & A HA A M EZ AL Thr, Gly, Pro fil Ala, ¥ HA Thr
PALF. B\ oM E R ) ShKT 45 M W B A & R sF 1, Te-MUC-1, Te-MUC-2, Te-MUC-4 /) ShKT
SERY Y 86 %0~ 97 Yo AT ] (& FERR HE KL L. Loukas %5 % BILE & 2F e & MR 5% 3 (1) ShKT 45 44 1 B 4 i
AR =R RS R B, 2 W% 45 7E P e F 8 B a0 D g rbole B R .

MUC-1 B —M g A E . FEAET LR A8, & b A0 5 B 28 . CAiEMfE A
P E GGLIR . Wl 4l . B . AT MR o op S kU B 5 RO R 28 B 1 e B R
Z%. Gillh 25 % 5075 0 BT 2k B B 11 LET-653 78 HEMHE AL 400 1 % B bl 4 F . O 46 20 40 i i
(58 H Vs Noya 550 R BUF R W R A — B AUREZ K. & 15 05 2 1 Dy IR 402 a0 B9 2 0k 400 il i gl , O 31 5
ORI Thl HALRE S, 2 5% VE. Leon-Coria 258%™ R BL15 32 5 i 20 Wi MUC-2 7842 |
Fz 20 M R N 259 2 (BT B5E B, 78 55 R b5 A 7 L 2L N BT oK EL (Entamoeba histolytica s ER) FE & KN
EEEAE. M Te-MUC-1 282 516 A0 MEEE . S 700 Kbkt . MUK Bf B 45 4= ) 2 ok 72, A Ff IS 22
I — LT

S 3Lk
[1] ANDERSON J P, RASCOE L N, LEVERT K, et al. Development of a Luminex Bead Based Assay for Diagnosis of
Toxocariasis Using Recombinant Antigens Tc-CTL-1 and Te-TES-26 [J]. PLoS Neglected Tropical Diseases, 2015,



86

BHERXFFHROAAAFZR http://xbbjb. swu. edu. cn 42 %

(2]

[3]

[4]

(7]

(8]

[9]

[10]

[11]

[12]

(13]
[14]

[16]

[17]

(18]

(19]

[20]

(21]

(22]

9(10): e0004168.

MA G X, HOLLAND C V, WANG T, et al. Human Toxocariasis [ J]. The Lancet Infectious Diseases, 2018, 18(1):
14-24.

MACPHERSON C N L. The Epidemiology and Public Health Importance of Toxocariasis: a Zoonosis of Global Impor-
tance [J]. International Journal for Parasitology, 2013, 43(12/13): 999-1008.

JOSHI S, KUMAR S, CHOUDHURY A, et al. Altered Mucins (MUC) Trafficking in Benign and Malignant Condi-
tions [J]. Oncotarget, 2014, 5(17): 7272-7284.

SENAPATI S, DAS S, BATRA S K. Mucin-interacting Proteins: From Function to Therapeutics [J]. Trends in Bio-
chemical Sciences, 2010, 35(4): 236-245.

LOUKAS A, HINTZ M, LINDER D, et al. A Family of Secreted Mucins from the Parasitic NematodeToxocara canis-
Bears Diverse Mucin Domains but Shares Similar Flanking Six-cysteine Repeat Motifs [ J]. Journal of Biological
Chemistry, 2000, 275(50) : 39600-39607.

HOU R, JIANG L, LIU D W, et al. Lewis(y) Antigen Promotes the Progression of Epithelial Ovarian Cancer by Stim-
ulating MUC1 Expression [J]. International Journal of Molecular Medicine, 2017, 40(2): 293-302.

DOEDENS A, LOUKAS A, MAIZELS R M. A ¢DNA Encoding Te-MUC-5, a Mucin from Toxocara Canis Larvae I-
dentified by Expression Screening [J]. Acta Tropica, 2001, 79(3): 211-217.

BPUR . LR, BOKA, 5. RS E M abeg-5 £ K Y 37 b K ¥ 51 434 (1], PER R =M B AR MO . 2019,
41(3): 23-29.

DLUGOSZ E, WASYL K, KLOCKIEWICZ M, et al. Toxocara Canis Mucins among other Excretory-secretory Antigens In-
duce in Vitro Secretion of Cytokines by Mouse Splenocytes [J]. Parasitology Research, 2015, 114(9): 3365-3371.
HOWE K L, BOLT B J, SHAFIE M, et al. WormBase ParaSite-A Comprehensive Resource for Helminth Genomics [ J].
Molecular and Biochemical Parasitology, 2017, 215: 2-10.

KAUR S. KUMAR S, MOMI N, et al. Mucins in Pancreatic Cancer and Its Microenvironment [J]. Nature Reviews
Gastroenterology & Hepatology, 2013, 10(10): 607-620.

KUFE D W. Mucins in Cancer: Function, Prognosis and Therapy [J]. Nature Reviews Cancer, 2009, 9(12) . 874-885.
CHATURVEDI P, SINGH A P, BATRA S K. Structure, Evolution, and Biology of the MUC4Mucin [J]. The FASEB
Journal, 2008, 22(4): 966-981.

MUKHOPADHYAY P, LAKSHMANAN I, PONNUSAMY M P, et al. MUC4Overexpression Augments Cell Migra-
tion and Metastasis through EGFR Family Proteins in Triple Negative Breast Cancer Cells [J]. PLoS One, 2013, 8(2):
e54455.

KAUR S, MOMI N, CHAKRABORTY S, et al. Altered Expression of Transmembrane Mucins, MUCI and MUC4. in
Bladder Cancer: Pathological Implications in Diagnosis [J]. PLoS One, 2014, 9(3): €92742.

DAUPLAIS M, LECOQ A, SONG J, et al. On the Convergent Evolution of Animal Toxins. Conservation of a Diad of
Functional Residues in Potassium Channel-blocking Toxins with Unrelated Structures [ J]. The Journal of Biological
Chemistry, 1997, 272(7): 4302-4309.

JING X, LIANG H P, HAO C H, et al. Overexpression of MUC1 Predicts Poor Prognosis in Patients with Breast
Cancer [J]. Oncology Reports, 2019, 41(2): 801-810.

XUE M, TAO W M. Upregulation of MUC1 by Its Novel Activator 14-3-3¢ Promotes Tumor Invasion and Indicates
Poor Prognosis in Lung Adenocarcinoma [J]. Oncology Reports, 2017, 38(5): 2637-2646.

AL-KHAYAL K, ABDULLA M, AL-OBAID O, et al. Differential Expression ofMucins in Middle Eastern Patients
with Colorectal Cancer [J]. Oncology Letters, 2016, 12(1): 393-400.

WANGX T, KONG F B, MAI W, et al. MUCI Immunohistochemical Expression as a Prognostic Factor in Gastric
Cancer: Meta-Analysis [J]. Disease Markers, 2016, 2016: 9421571,

GENITSCH V, ZLOBEC I, THALMANN G N, et al. MUCI is Upregulated in Advanced Prostate Cancer and is an In-



% 34 I¥ 3, F. K3 Emk MUC-1 A Bt 5 %R 55 54 87

dependent Prognostic Factor [J]. Prostate Cancer and Prostatic Diseases, 2016, 19(3): 242-247.

[23] GILLH K, COHEN J D, AYALA-FIGUEROA ], et al. Integrity of Narrow Epithelial Tubes in the C. Elegans Excre-
tory System Requires a Transient Luminal Matrix [J]. PLoS Genetics, 2016, 12(8): ¢1006205.

[24] NOYA V, BROSSARD N, RODRIGUEZ E, et al. A Mucin-like Peptide from Fasciola Hepatica Instructs Dendritic
Cells with Parasite Specific Thl-polarizing Activity [J]. Scientific Reports, 2017, 7. 40615.

[25] LEON-CORIA A, KUMAR M, MOREAU F, et al. Defining Cooperative Roles for Colonic Microbiota and Muc2 Mucin
in Mediating Innate Host Defense Against Entamoeba Histolytica [J]. PLoS Pathogens, 2018, 14(11): e1007466.

Cloning and Sequence Analysis of the

MUC-1 Gene of Toxocara canis

JIANG Ai-yun, LI Fang. CHEN Shao-ji, ZHOU Rong-qiong

School of Animal Science, Southwest University , Rongchang Chongqing 402460 , China

Abstract: To study the molecular characteristics of the muc-1 gene in Toxocara canis, the full-length coding
sequencing of Tc-muc-1 was amplified using PCR amplification, multiple sequence alignment ( MSA) was
made and a phylogenetic tree was constructed. The results showed that the entire sequence of Tc-MUC-1 gene
was 531 bp in length, encoding a protein of 176 amino acids. In functional domains analysis, Tc-MUC-1 was
found to contain one mucin domain consisting of 11 STSSSSA repeats and two ShKT domains. Gene ontology
(GO) annotations showed that Tc-MUC-1 had the molecular function of protein binding and metal ion
binding. Multiple sequence alignments revealed that Tc-MUC-1 and the other four mucins (Tc-MUC-2 to
Tc-MUC-5) of T. canis all contained two ShKT domains composed of 36 amino acids. Phylogenetic analy-
sis indicated that Tc-MUC-1 shared the highest levels of amino-acid sequence similarity with Pristionchus
pacificus (Pristionchus pacificus; No. PDM76930) and Caenorhabditis elegans (Caenorhabditis elegans ;
No. NP491509). In conclusion, this study lays a foundation for further functional researches on Te -MUC-1.

Key words: Toxocara canis; MUC-1 gene; cloning; sequence analysis
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