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g ok Ju AT & )L B gy T8 2% ROk e 0 B ED IR BT T LB 1 e eORT g el e
)R TR R .

(7 I FRATT S 1D TIT S A O B R e B AT T A, SR A AT
YA R K R R A R I, T Tl 30 R R R By e R 0 3.33% (1/30),
o B YL %k 10..00% (3/30) o JRI0 1o A T g o6t R He AR v 0 &I 10 B A AT
THEE

iz H] SDS—PAGE 5t Jig Fit ¥k 0 B8 HUAS [F] & & IS 301 L3 L4 R L f t ) ]
YR B A AT T, SRRIL, L3 Wighdify 22 Ay, L4 WA 17 4%
WA, MEdlAT 22 4%, MEAAT 22 4%, & WIREAT L R 0 A A AT R S
M A 4. i L3 I A4 £, L3, L4 W4 du i 8 7 4o ARk e 1) 2
10 2% i B 220, T A e 2 () 22 AR N o d8 T western blot S HUBT R
oy HEAT 93 Hr, I 40KDa 1) 8 H 4% 7 2 B LA 1 8 8 4%l JF A AR 5 A BE 1%
SR, kg kA O B o 0 A R S Ik B D IR S 5 DR A WL A A B DA Ay
il 1) 8 22 12 W I 90 B9 5 T Atk

NTIRRE B REHREAN (Asp) MALEAE B (AcaB) LRI
BB, AT R B HU X WA KR D BE AT T e BE R R Gk e, AT A RT-PCR 4
RIS R REABREAN (Asp) LK FMARE AR B (AcaB) K 1) cDNA
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BEAT T4 MY, BRAFH cDNA F BEK/N73 93 4 1200bp A1 800bp. 73 Jill #4) 3 3R 35 T
Y1 i bi pET-asp Ml pGEX-acaB JF# AN K4 DHS a f, A WEESH
100pg/ml 2 HH M LB KR 5P m EREAT 0%, $BURK DNA I 3E17 i
D5 Gk W . OF B 40 5T ORL E OB % 4k 3| BL21 (DE3) I A H
IPTG(Immol/L)#k4T T 5 S %Kik, iz ] SDS-PAGE ¥t Jik B ¥k % ik 45 R ik 4T T &
Mr, KRIMEAHE A Asp 7 T K/h K 40KDa, AcaB 73 15 K/hK 30KDa. Jf i
AT T E A AW A E R S KA T A I Bk . R western blot 34T T
XA EAEA R E W IR IA O, KB Asp Ml AcaB 78 X8 i) 28 = 1]
&)y dOF ME I Bl He b AT R Ak, Asp FEME RUAR N RIABL D, AR 4 AR N R IE
Ny AcaB 71 AN I ki G WY 22 0

KB Rl RALREAM,; AREAMN B: Wk K&
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ABSTRACT

Hookworm is a important intestinal parasitic nematodes in human,in order to
ensure children grow healthily and to study the infection of the intestinal
nematodes in the children, 406 children’s faeces were collected and checked in
the laboratory. We floated the eggs by saturated NaCl solution and counted the
number of the eggs under the microscope. And the pinworm’s eggs were collected
by transparent adhesive tape. The results showed that the rate of the intestinal
nematode infection is 13.79%, all are ascarid. The rate of pinworm infection is
8.87%. The rate of the ascarid’s infection in children inside Xiamen Island is
11.96%, for the rate of infection in children of outside the island is 15.32%. The
rates of infection varied in different kindergarten. For the rate of ascarid infection,
the lowest is 5.00%, the highest is 26.67%; for the rate of pinworm infection, the
lowest is 0.00%, the highest is 25.93%. For the rate of ascarid infection, the boys is
12.24%, and the girls is 15.98%; for the rate of pinworm infection, the boys is
6.67%, and the girls is 12.24%, the rate of female is higher than that of male. It
concludes that ascarid and pinworm infection are still the important intestinal
nematodes for the children in China, but the rate of infection is low in Xiamen.

30 dogs faces were collected and checked in the laboratory, the eggs were
floated by saturated NaCl solution and incubated on the “T” filter paper. One dog
has found infected with Ancylostoma caninum. The results indicate that the
infection rate of Ancylostoma caninum is 3.33%, and Ascaris lumbricoides is
10.00% in dogs, respectively. The experimental dogs were infected by infective
larvae from skin and mouth. The parasites were collected from small intestine at
different time of post-infection and observed via microscope. And the different
stages of Ancylostoma canium were observed.

SDS-PAGE was used to analyze the protein expression of L3, L4 and adults
of Ancylostoma canium. The results show that L3 has 22 bands, L4 has 17 bands,
male and female also have 22 bands. The L3 has more protein bands than L4, the
reasons may be that L3 is infective larva, and secretes more active proteins and
enzymes in order to penetrate the skins of hosts and escape the immune system.
There are many different bands between larvae and adults, whereas there are high

similar bands between male and female, the reason maybe that the larva must pass
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through molting and germline development during developing into the adults.
Western blot was done by using antiserum of adult worm, the results showed that
they both have 40KDa protein band with strong immunogenicity.This study would
be applied in the immunology and molecular mechanism of Ancylostoma caninum
infection.

Two proteinase genes, the aspartic protease (Asp) and cathepsin B protease
(AcaB) from Ancylostoma caninum were cloned and expressed in E.coli. In order to
provide the foundation of the diagnosis of Ancylostoma as well as for the
development of anti-hookworm vaccine, the genes encoding protease Asp and
AcaB were amplified from the total RNA by using RT-PCR. The cDNA of asp is
about 1200bp and cDNA of acaB is 800bp. The amplified cDNA products were
cloned initially into pMD18-T vector and then into expression vector of pET-32a
and pGEX-4T-3 respectively, then transformed into E.coli DHS5a strain and
cultured on LB plus ampicillin (100pg/ml) plates. Colonies containing the
recombinations were selected by PCR and the plasmids DNA were extracted and
digested with enzymes. Plasmids containing the right insert were sequenced to
confirm their identities, and then the right recombinants were retransformed into
E.coli BL21 (DE3) strain. Bacterial lysates from cultures induced with IPTG
(Immol/L) were directly loaded onto SDS-PAGE gel, and the proteins on the
SDS-PAGE gel were transfered to nitrocellulose membrane, and detected with
antiserums against Asp and AcaB respectively. Through these procedures, a
specific protein with a molecular mass of 40KDa in Asp western blot could be
visualized on membrane, and in AcaB western blot, 30KDa band could be
visualized on membrane. The results show that these proteins are expressed in L3,
male and female adult worms. These proteins can be used for further studies in the
detection of the effectiveness of immunity and the preparation of antigen and
antibodies of Asp and AcaB in large scale.

Key words: Ancylostoma caninum; aspartic protease; cathepsin B protease; cloning;

expression
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F—F B

Byt Chookworm) &8 I RME MM SRR, FAET AN, F1H dU5H .
By U e N R R I B AR N — o T T e s e b R g 11
faF B VE, AME ARG IR, SR e E DR R AL, T H Al AR K 18
P, EEEREESE R ERML. B, St R R NS 9 2
[1,2,3,1, REMERENELE 21T

KA H (Ancylostoma caninum) J& T- N8 I 1) %5 A2 U, A N IR AETH K
IR, B R Bk 2 G N SR AR TE T, SR IR M G R 7R I I8 2 AR R A
KB 3 o R S R AR IR AN G R ARORE 3 4 A ek e A N L
T B VRAT o k45500 4 HU K AT A BE — 28 O e By e B0 RN A T S R DR 3 AL AT

FULL Kk G e 2 Wi i 90 B8 s LAl BRATTHEAT T I Uy T RS ST

1.1 $§HR#R

By HUR TRV A, B AT TS b B L s R AE M . R . K
ST M DX R Z5 T WP (4] AR sl R 2R AN A b, 25 U R 2 B R S A
A M R S A . 2 U R ) A T o R AR P RS . B
WL AR L RO R v LA R F AR B DR 3 U R R I Y U X, 7E X 6
X 3 1 2 o g e AR i (50 o 1 BRI B 3 A T o [ R O e A R i
DK o AN T R ) A 7R R B R R b B LA R TSR U A 2
X, AERTIRE LS. B, MES. RAet RUEE, EMm i s
T 0 LV A e LT T

6 B U o R MU DK L 2 U SRR R S L3 9940 HOAS R e B bk
R T DL B N, AR, R R T . 5 AR, 3
Wy g ERUCB B g B L3 30040 UK W] DL SR B RS AT CCLMD, 3l & 2 A I
Joe SR I3 061 e 3 4y st R ol B S 51 B R RS AT H AT IR R i 48
{ESE 0 O R I R W], 200 4 R L3 1 4) ok AT g OF B B 2
MR IR RS ATAE (710 L3 HI4h R N ARG, B I 38048 BF B8 4T B0 &8, Ak 4
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PLn WL R Wl A R R e ke (81 . A IR 4l HUAE i A AT w] ) i e BE 40 4l
(eosinocyte) ¥5i%& 3 B LI, IX PP IR Al FF 2 — A2 1o 24 4l dUN b
A AT BN Ay A, WEBERZL AN R OT i 0 R, SE R L3 WIgh AR AT BN I
2y OE H W R A O R, e 3 R G 1 N RS A R (9] .

FET B gl ER A A I SR 2 51 R A R O R O R AR R B . AR A IR
F D, KR B HUR Gl e N AR T R, AT S B AN 2, S
KR A A B PEOK I, r e SRR e 5 RS (1 Ak R S AR L B B TR B
A, RN R E, R MANE NS KR, SRR, i iE K i
F B O ) T B R R DL 7 A A UG SR AR BRI R Ak, IR &
$TUD/SE 757 NN NE AR 11 1= = UL = P AR e 0 7 £ B I ES AN VA N E: Vg W i BN
TR N B AR A R B A TR LV AN B RE I L DR RE A VR (10,117,

T30 LTI 40 20 20 E AT LI i AN BR NTE 9%, DAL Al AT S e T
RS GEMAE . — B 40 F 160 48 dLt ol LU 820l . 31X 2 Z R 115
BBk R L B O R R[S, 1270 HI T AR R 2 U TRk ) AR B AR SR 4
ZUCVR 0 7% oy 49 B SRBT IUAE o AR 20k R IE K, A0 T R T SR AR AL T
f) 25U DA, R i AE et A b SR . B IR SR 1K) BT I8 2 B 1 L
e, HYBLRE 5T . WP IR DR SRR, Mk DLEEAT AR AR £ 1 SR [13], R
By IRUPE DA UL 2 B ARG R 2B R L IR A7 R

1.2 #HMRHER

AR, CAHRZHM T M b & ILIF ST BRIk Hok . X T A
AILLR M BLR = A (1) BB E (s (2) Az T HOwy pho i b i &
(30 L3I ME 4l s 20 W 2R 1 o S A) A0 0 HUR e 1R R WL B AN B I 5 1 B 2
[ TR T 8 7 T AT TR K T, A 00 R % T IR I ) T

1.2.1 RESHER

T 2045 B AIE 5T R IR, B LA 10 38 R i Rt W B 8 7 Ak 25 23 b AR 2 Fh 23
BEL A5 A =5 0 8 O A R o g Sk RN R T B A W U

Zhan%§ N (R AIF 502 W], 4 43wk 1% X 4 10 R0 7L 3 0 1R <6 2 1 T
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AAMEIR 7 CTIMPY AHAL . B9 HUAI TIMP A — AN A X 43 7 5 4 16KDaff) 8
HArdc & A R ARG EAOBMENFrEE. 3E10EMIARRI, G2
UF 2L 2 40 ¥ TIP3 A7 2 3 40T X 7 I D g o Guedez [14] % B FL 30 %) 1) TIMP
AR BA M H A H 10 CIL-10) )& & Wl 5 4 B gL i A IL-101)
KA, RBLIL-107 = 4R 5 &, U094 s TIMP 3 5o % 55 I /E R . B TIMP
A1 8 LRI e A AN U A S S ) T TR AE

PHGE WL E IR A, X E AR MR (NIF) , NIF21E &
CD11b/CD18(¥ 3 £ [15, 16, 17]. calreticulin5fg ECIaM B AR [18]. i #%
BEdi R AL19]. RS RERA[20]. CRBE R [21]. L WEIH 6K G i [22]
WM IkS-H# g (23], Cu/Zn AP B AL Mg [24] . &7 — 45 ST K &
F1 02500 Bb A B R 2 /b 43 b DY Fofr AN [] 1) #9 H 49 4 25 1T (Ancylostom secreted
proteinase, Asps) , X & AspsFIL3 WK P Bl 73 Wb 45 11 AspsTE 45 0 b KA
[26]. SEHWFILR I, Aspsth A s 1 I4E M .

AN S RS AR Y/ PR A E A1/ R U U R A NN N e A N NE 2 22
S T A 1 WA AR, TR G s Xa D (271 R VITa/ TFBE - (28] 5K ik $1) Ht &t 1. 1)
H ¥ o Xald 7406157 2 5 VIla/TF K 5 40061500 004 A (291, 38 i Xa 8 -7 40 61 571
5VITa/TFN THIG SR E S Y, Vila/TFR FiE# 5 8 &Y H 4 4 ik 530
VR H o 5 XalBl = 400 500 ¥ s 3% R g o2 VI Ta/ TR 5 400 i 700 7 28 40 3% 1 10 oK
Bt o Xa DAL~ 4100 #1051 7D 0 68 1 S PR AR SR (300, T B 5 L B e i K A e I
D5 AR A R (27], X2 T8 2B S e T HUR R B A B
AN KT W i £ (310 BR T Buk ik, B IR Sy Wb N AR AL ), S
integrinZ AP E A 1Ib/11afGPla/I1adh A [11].

N TR TR NN GG E, ) B oy s LR ORS A1 SUK R, AR 4 R
Bl (MTP-2) , J& T-HF 20 2638, SL3WIMTP- AT AL [32] . 2 bk % 1R 2K 11 lilF (CP—-1) .
RAHREAN (APR-1) [33]H1E W] FT iR M [34] . # L 73 W Kuni t2 7 ¥ £
FBg A0 7, L Th e H AT AN 2 (351,

1.2.2 REBFALKEERELNER
R IE R s A R TR A KR, AL B e E Al
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(MEP-1) [36]. KA RMREABF (APR-2) [32,37]. ¥ MM EARI37].
Angela WilliamsonflAlex Lonkax#f5¢ % B, IXLE ) ohAs & MMM &M,
R SRS 9 D AP R 4T AR IR R AL (32, 37) . EEh s b, F Pk
481 12 3 45wk i 6% 08 B B HUR S 1Y B 1 038, 391,

1.2.3 B4R (L3) S ER

U104 M FL R B, L3 ) UAE DUAE 32 oyl A0 4y Bk | IR b 859535, 37 CF
W, W LAAr W JLPN AR 1 [40] 0 GX 24y kA Ok A AT U SR S HEON B AR R B
[y Jo 2 o R B4 5 TR AR (401

L3 43 Wb (1 B 11 v d 2 (9 2 P M 4 iR 4 Wb 4 1 (Ancylostom secreted
proteinase, Asps) AsplflAsp2[40,41,42]. X A& A ZE S MR R 19
WEE 1 (CRIPs), J& TPRPEKJE - Asp-14> F & Jy45KDa, H W ASPRP&E #4158k, Asp-2
Sy F 14 24KDa, H — ANPRPEE M I & Bl Ay e Asp IR & R T A AR i) A B
PE o T 56 AR 1 25 i Asp—1 (Na-Asp—1) [ 24 ZE R 7 5 R 48 HiAsp—1 (Ac—Asp-1)
(¥ 52 5 IR P A 9 7% [ AH B o« H AT Asp 2B ) 2% Dy BB IE AN VS 25, HElAspf 4t
R . TR SR M Asp 2 S 2 R Re 6 X A, contortusiIERA AT . X
Pl QR 7 VE H 2 3 3 Bt Asp 9 TgE IR i 7K P Rk SE LM o 78 K i AF 1 v 08 & 1
Ac-Asp-18iNa-Asp- 11196 ~ 484 % 5 IR & 1112k o % & Bl 5l &2 g v %, JF vl
0 R A e ) RS AT . AE b U R BV e D S B R R B, R Y P AsD
&5 K 1 BT A4 T AR

TEAE BRI, L34 HUL /- W IR L0 #2148 i A i (MTP-1) [43].
AN T 50 S B I ST W, MTP— 102 o 4 s B sk ik 43 7, i Ho bt iX 28 1
() 470 45 76 4K P9 T LUBH 1k 4 i N2 [44] . B A AT BE B E I 0 J& Asp-2, ]
Asp—2 5 S 56 B ) SR, S RE AL S 50 B W 3R AF DR 1k [45] .

1.2.4 AR S TS

H AT JU b by fE (9 5 R SR AN U B dU i) 77 B i, A FfiKato—Katz JE iR fr
o IX Ly kAT LA AL A R e i I U, R AT A ST B A AR R
YER o Bu B bt i 1) TeGAdn 4 T 5 b B s 4% (9 103 2 b ad, R H Ak % A 1E
o WG PR AT E TR A W 7 vk (461
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T AR O SR R IR AR RS ELF R, H A A B T ARl
—— cAMPH 36 1% 1) 45 11 WO (V) 5| ) 2R AT 2 S e RE S N (PCRD B AT PR A
Y BO K EE 2 &M (RFLP) 23 #7, O D (R 3K P9 8 B DX 23 JF (471 55—
Fft Bt 6 1 2k R AK (0 22 A0 T35 D I RFLP M £ 28 1 3 (X 40 H 3 7 b 4 e (48]
XPITS rDNAY PCRFIRFLP 43 # b w] LU Lhy i X 43t R 8 e, (20 7 4 e R0 ) 22
149,501 H Ary LWt 508 A VF 2 07 A A RO, a0 aE 5 A e B K
o B 5 A A R DR AL A (R TS ORI AR e A

1.3 $#9HEFA

i HURT 5 S OB R — B, O S AR A I T O, MR B
SRS B, R S R . HE T 4 e S — MR Th2 R R R T, The
J N T TL-4 1 TL-5 % 9 % T A0 /F F o Rk e 5 9R  32 B0 H Th 2 7 g — 6
B A5, W0 TR S S 4T 40 M % S, (8 AE R 2 HUR Y (9 N BE P OT B B L
LT R, N B AR I e AR G2 I g . R IE R R R RN .
A WF 9T 45 R o, AT R A S A LR T LA

By HUPT VR T C 20 DY B B R AR D o 0 R, Ak iR T . T
FEHCR 4w P K BT B L S T2 Rt e 4 o SR o A R B A R
JEIE R AT A2 00T o H AT = 325 W ORGSR - BTk e L e g e
FIVFF 8 0K s b A i 6 RS P RTE 9Tt B o I B

FH T SRF 2 A B0 L3 300 400 Hhe 25 4 92 S 56 3 4 T B S R AP IR R (51, 52,
531, Ui HI R PUA s B AT AT E . T AEGMPRLE R, L34 th A e 2 7
WP E) AR, R T AR 7 L3 4l 4 W i T A SR SR AR [44] . BT 4
WAPEHL AN, B A L34 i 2 T R [54]

MR [ 49 o b 28 o 3 459 10 T 20 Asp—2 T8 5 B O 7 B R 82 BECH) 22 4 B FISA9
BRI CR B D A R IA Ok o AN HR R I BE R GA 9 24 B FuAsp-2 5 Qui
AE TR B 38 2 B, 77 2 TR0V B Bk 12100000 FH 8% 2% g HL L3391 40 HU A 11
T B e A 8 e (0 2 B, N R A R 8 1 RO L, H R R /N R 2K R S A
SR MR HUAN M h A A R B Bt Asp—2 BLGS304E Sk #E A, T A AR
(5T VA 3 B, FT DA e PR Dy 0 B O 2 1 . P R A UL ST UK e 4y o e
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