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Abstract:

Background: Cryptosporidium is a parasitic protozoa of medical and veterinary importance
that causes gastroenteritis in a variety of vertebrate hosts. Some of the parasite surface
antigens such as gp40/15 play an important role in attaching and invasion to host cell and
stimulating the immune system. The possible access to recombinant proteins of the parasite
can be provided by cloning and expression of these antigens. The aim of this study was to
study the gene expression of gp40/15 Cryptosporidium parvum in Escherichia coli (E. coli).
Materials and Methods: The sequence of gene gp40/15 for Cryptosporidium parvum was
extracted from GenBank (No.AF155624) and was synthetically cloned in PET28a+. The
recombinant plasmid was confirmed by the colony PCR and the BamHI and Xhol restriction
enzymes. The recombinant plasmid was transferred into E. coli and the protein expression
was verified using SDS-PAGE, Western blot and ELISA which was then purified by column
chromatography.

Results: The results showed that the gene gp40/15 was cloned into PET28a+ plasmid. The
confirmation of isolated gene cloned in PET28a+ was done by colony PCR, restriction
enzymes which showed a 921bp band. The PET28a-gp40/15 plasmid expressed in E. coli
showed a 43 kDa band which was confirmed using the SDS-PAGE, Western blotting and
ELISA.

Conclusion: The results showed that the gene gp40/15 successfully cloned into the
expression plasmid PET28a+ expressed in E.coli and recombinant protein gp40/15 is
produced in it. Therefore, the recombinant protein can be used to design recombinant
vaccines and diagnostic Kits in further.

Keywords: Cryptosporidium parvum, Gene gp40/15, Protein expression, Escherichia coli

* Corresponding Author.
Email: sobatih@gmail.com
Tel: 0098 21 824 83417

Fax: 0098 21 886 20843 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, April, 2016; Vol. 20, No 1, Pages 73-80

Please cite this article as: Sobati H, Jasor-Gharebagh H, Honari H. Expression of the protein gp40/15 Cryptosporidium parvum in E. coli.
Feyz 2016; 20(1): 73-80.

vy



http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

E. COlI 5 p 9.9,k p g3y e i 55 GPAO/LS (3135 9 33 (s (omay 2

*
r‘sﬂ e j'ﬂeaﬁ D3I \a'k.-'? e

W) ES

b 5 bl g gl o 45 Sl (K als 5 (K 50 Cmal s LS K S ity st S S0 9 il

S5 5 Obse dobe 4 oxlg 5 Jlail > PA0/LS e 51 KI (ki SWOSET 51 (2 sdee Ol 00 Sl s

Spbe @Al K oS 55 S imSan 4 (s Ol LS ST (al 03503 Ol 5 DS b )05 0dg8 2 oot G (ol

el ML (5 2SL )3 pssly M.\U,?w,:g;gp40/15 05 Oly adllae ol ua

25 Flo S gon 5 gl Aol AF155624 o,leia 035 SSL 5 9954 pahs s st S gp40/15 o5 JIs gy 9 Slge

BamHI ouS's jamee duﬁ}ﬂ gty o 351 pas 5 COlONYPCR (s 25, 51 dub g b3 5 45 5 05k PET28a+

N O s SDS-PAGE i oslil b (s Ol 5 ok Jaze JSLS 31 g S JoIs 4y oS 5 58 doesdly .S 0alizal XhOI

38 Gadss 1 5los S 0w b e 5 b Aab £k p ks s st S SN S 53L BT gl p e 31 eslizl b 1Y

deomsdy oo 1 p2s 5 COIONYPCR s 5 ol oid 0515 PET28a+ dvedly ;s gPA0/IS 05 45 sl 0l s il

SDS- sla by, 5 eslizal b JSULE 41 6,86 53 PEGPA0/L5 by .als 0Lz 1, 921bp asks (gp40/15 o3 s~ PET28a+

05 0LE 1) 0l ghS ¥ s gu 43 kb 5 LS w15 Yl oMW 0 2wy PAGE

oS 5 0dd Oy IS LS 31 6L s il Cadige jsba PET28a% Sl dawdly )3 odd 048 PAO/LS 05 15 s dorud

3;.,.:5,?} ‘;L_JJ}).J: 6‘.&0—-5‘_9 (.L.’-Lu(.',-g’gs.bu obdl.lu,; C)'-“JJIQ CJ‘»‘~|}‘ f)‘j‘;ag'.n RGP Ju._J‘y" Jﬁgp40/15 g.,.;sja"‘y

.:ﬂeb&&a'w@.’;}c.ﬁsf|}

AU s Ok GPA0/ID 05 o5 sk s s S 1S GBS

VY-Ar Ol (VA0 %éjlgwéjj) Aoyl (o 093 ‘u.é.;.'# u..?.&)}?—ua.l.ﬁ 4alisbe g3

3 IS e sl L5 51 a8 Wlesls olis Slallas
5 e=le gp900 4 gpl5 gp40 P23 gp40/15 o>
S Sshe e p 0L gl b W E 53 9 dske 4 Jlas]
3 Okl prw 3 sgmae Glagsl A hug 5 il age
ol B p3)k parksg s S 4 o] e DUl
4 Oigsel GLoSsn ) 48 b oens s [0F] ail e
2 T 51 0l ST DNA 5 oS 55 bty &g
[P-4] 390 oslimal Sllg 03,5 ojmsml 5 Cigie aseds
S R s alebs 03T b1 s SRS oy
wlis 03381 cpl ol QPAO/LS pbay e 5y S
334 g 9 oS s Sl g Ol g 45 035 (e s
[V] ssbe 4aSs OIS 5 OPA0 WU s S
dogts LCSgisgml slid 4 OPIS s SN
OPA0 55 0S8 5 0l e g5 gl Juokslld 5SS
by &S cul plo sl Gl 5 03 dsowe ) pon 2
W5 555 dpame 35 alulid Ol Jshu glaoi ;S
1) Olgee o s ol 306 a5 3 SISl a5 0k
b @l Ll Cisie 4 Yam 2l g g el S pu
3009 ShaS 03 4 855 S 50 0l (W] e alulis
ot 1 Ll 1y Ol Jsbe phaw 4 JLall 5 e WUl

v¥

doio
plo 5 Ll o S e olew K b s S

podo g s S pha LslaS gl 05 8 51 IS absty &5 025
SO0y 31 les S b K cpl b slml pask
3 e I bl Jals 5 e S el 1) 0Ll aler
Sl g JUbl 3 o guasay SU) oS Ldg 5 oges Cudldg
O 1 sFsm Ol 5 0sls b OS5 Sl fml a5l
G 3 SN slacassl 35,55 Gasb S Sigie V] 20 s s
Lo sisml o 5 2l oaws 4 sl lie slge 5 OF
sadie Sbul esgy Wb ol sld e 4 dlasl 5 de 5 0T
L e N P B T K e L T
S Oy Jhe & K1 JLail o lg ol o 53 45 a0

.[Y"Y] Sl sl }S,«Lﬂ u.ﬁ)‘: g » W ol

() Ul 4y (S 3y pole plStils 385 5 Cablingy Sl 5 0o o)yl
(8) e plal alzr o823l rly pole 23Sl o ghumj pole 29,5 caib )l Guladisls ¥
(&) plol Rolzr 2lEils sl pole 225l ((ghuns pole 09,5 Jluils "
sdolins oximgs ¢ 3l

(=) Ul 4y S jy pole o851 SS9 0l pg5

<FLAASY - AFF 1on303)0s -FIAPEAFEIY 10al5
sobatih@gmail.com :S5a3g)ish cuny

AE/VV/A 1l Sy AnG E/E/9 :0dl)s A6


http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

w GPAO/LS S 55 (55 Ol (o 2

2 030 Pk s s S gpa0/15 o3 oly adlhe cpl Gua
GEan 4 o 5 4 O Ll JSLS 3 6 St
ol s 5 el B sin Slallas (sl » GPA0/LS oS 5 5
P 5 S5 LSl 4 5o Kl e adllas ol

525 515 eslitl 3590 s ks g s S (IS oS

Iy 595 9 dg0
3 pssok padospesi S OPAO/LS 05 s Jis
34 AT axkid y od ol il AFL55624 o jlotey 53 Sl
5 058 PET28at awdy J3 slw &jsmoa 5 Sl O
oslizl GENSCIIPL Li5le 5 51 05 (5w wogp lp S 4
s Op40/15 slo 03 slyls PET28at Sl ,48 5 As
E. coli wss sladsle 5 PEQOPAO/IS S 55 deaudly
S o 55 5 g shedl 5 BL21(DE3) (stratagen) 4 g
53 2B GO Ad ey cuiS GewbblS g5l 81 LB
-catcatCacay s ,iw slajeuly 3l edliwl b delr b
o9, b ggatctcagtggtggtggtgg s, l» s Cagcggcece
Lo 53 S 55 Ay il e 0dd 2 PCR S48
b ogesS gl pmal 15 O 25 5 5 odd S mL LB
3 W] 45 aut Xhol 5 BamHI s , 6uﬁ;i 51 bzl
FaSe Ve Ui 4 el il gdls Sl s
Do) 3 oy 9 il mlo LB laome 2d s 0 4 5 s
Ol 03,31 Cowsty 51) ol Fov g0 Jsb 55 +/# 4 OD
Sl b e (IPTG) 5geg s Wl osle (554 48,
2 cele VS 5 Wblol S how 4 Ve e /0
Gl 51 dns 8 badd gad S a4l 35 il 4y YV gles
Lyiys cow (SMOB71) 5y, S,L L oea PTG
Sk YO Coli Bb g o2 VY RIS L 5 6, 0,8l
3 edd Oly oS 55 slpSsn Al (sl A 55585 S el
ai oslimul His-tag as ol sl U oMl KosS
SIS (s 51 03lial b Ol 51 g Fslew 0)ls [VAY]
VY o) Jlst L 5 (Mini Protean) Bio-rad oy
Yo Jsibe 5 Aoy /) SDS Vge des YO s SV ge e
sy S Al Jame a2 BB gy, (PHIAY 5 as s
YV KCI ,Y¥ g0 s ¥V NaCl) PBST b 51 esbizul & 3 ks
Ao y3 Yoo g Y g e ¥ Na2HPOA.TH20 )Y 4o Lo
23 Sl V8 Sdeay K Ll deo s O g5 (PH: VY
b G e el ~-‘-1°J§ SN "quﬁl* ey ¥ ol

Vivers C3, b sl K odea PBST L L pines

Voo lend [0 0y05 [V¥A0| il 5 cposs b | i asliolags

gisRose s S RS 5 0bys lp s S Wl
05 Ol 5 04 esar s oS Sl [VY] il
ki plxl S S5n 5 SeS s sdse 3 gPA0/1S
LM S 55 4 1, gPA0/15 05 0),Kea 5 CONNoOr .ol
Lsls Ol gl dnged Jame O aign Ol cgr NS
L3 SU a3 edd Ol OPA0/1S S 55 Sy
5 OP15 ao JUslSsge sl sl hug LewdlysuS s
PFAY] sl o sbw!l 2381y T L 5 odd ol gp40
Ol 0355 05l 05 & dlail o Ly opl Aidls sdde 0Ly
S g bl 1y g1y SSsie o8 ol 5 iy ege B
09304 ek srw s S GPAO/LS s OSes 5 Tilley
Lol el 5 ag pro 035 GuF bAe 4l
pr ol 4 s gad sdalie 503 S 5 glone JSOI (slaiad g s !
s 15 0T L ey SR as 5 Vb Sl Gl
IS pasis Gy olisn ol 3 W akie skl
Ol o0 45 ddls sde g 03,8 olitwl p9,ly p g2k g st S
SR pasis 5 JRS cer omSly AAE Olgea OF
gp40/15 85 g,z b OFKen 5 Cevallos [10] 55 oslin
Single ) pen JKl o5 55 05 nl & Lm0 cnl 4
59 93 Sl s 9 cpl el Oy Rl LU 5 05 5 COPY
3 0kd Oly ST Jsbo S5 Jol e 50 o 035 GP15 5 gPAD
15 s 50l ade g polal Slasl (ST L X500
Lo S alals ) @l &i5 e JK1 4 03l 5131 o 5 esls
05 Shlgml Iy T L T V] e slowl STy O
N s oy JiK 4l S gl 48 Lals 0L gp40/15
5 0dd o3 5SS o oy b el el 1 sy e
290 01 J5S50 055 5 035 e C 55 Sy gbysn 4t
6T 5 s LYY o s OF,\Kes 5 Leav .ol AAVDD
S w ool 5 Sl 4 Nae 0355 s PA0/15 03 Jis
b5 5o 05 cpl 4 Kisls OLE (g sl ST 53 p sy g
503y @ohaie Sk sl il I il gl
e San 05 il g edd A g i oS A eade
o @ OF 51 015 5 033 035,k prokis s st S S 5
25 JE ) anl 4 Y [1F] 55 aslinad S5 055 5
b o Lisis s 5 O D3p 5555 5 Solen sl
23 OaleSly Sa B g el B gbls BAL s
05 prsar 53 gl S Sme Sal ) O 51 o Kay
53 01 0y s PET28at by deewdls 3 odd 048 gp40/15

S Do Gl ek plondl Wi s JSLS 31 J g

Yo


http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

003l § Comi ) shian E. CONI (5 254 (PEQP40/15) s
JKS 55 a8 Hsbilen s asliE ‘..;.-WPCR S Ses
J5 65 2 5L AFY sgdm hb 35d e edalin Y o led
55 el 5,00 Glajelny 4 axg LA eds 5,5 Sl
G0 g okd 0 05 b gs 51 5L Fr sgde S e s
AN 03 4 b P ospde am wB S plul PET28at
53 5 okd Lol PET28a+, 85 55 e 0 4s gp40/15 30
oo s cpl & Aas e OLE 1) 5L APY 5l Ll psese
A S5 4 1, PEGPAO/LS oS 55 drandy o) sl 5
S 055 55 Ji 3,0 ashd ) s Al glaleay s e DL
Loy oyl s 5l ey gl Sl 51 e PET28at
ssb0les a3 eslizut Xhol 5 BamHI 330 gams (sl 51
7 93 3V QPAOILS 85 558 0 oo o) osled IS s &S
AN 03 5 03,55 b XNOI 5 BamHI & 5 sl 5T Jaw 5
s9ms Como b opl 45 s i 555 51 QPA0/LS (5L

s e 0L 15 PET28a+ Gl a5 gp40/15 03

1000bp
750 bp

M o61bp

N s

Jb&u‘g ‘;TU

PBST b ,s ,ls48 4515 His-tag (Abcam) as ssb i
AL siaed 5b an 5l s Calg s A el BB Lo s
50 MM L L) s 3 il KST I, PBST
3 e oS e3laza! (10l H202 6mg DAB (551~ pH:v/A
SR Kb Sad A g | e g g SHS o SNy el
g H20 51 alial b STy (s sheg i B gy,
O g 51 o3l b 5 0,950 Tyl b Comi Jool s s S
VY U5 oy g Jeel a5 edd g5lulas Ni-NTA
BT Gl e b S S s ol A 585 A Ao
IS 0 8 51 ek 4 psa)ly pardssmsin S JKI A (g3l
Y0 oo Jsb 5o 1RV gy bty Al oK1 b
Oy (g p s .03 15 suome Aol 5 oy 3090 fo sl
I8 p i peasdl Sl ool g 3,585 hys SKaS 4 o
L8] as pen Gylulul Ol g 4 35kw) BSA

b

Sl e s St U5 H gl ow 2

2,50 05 Bol> S 55 dadly 035 £ a3 5 5 s

|
-
- E-l‘

- 921bp ®1000b
P g
.

o) JKa

33 PCR Jpas ¥ 0520 5 GP/15 05 PCR Jjmses ¥ 05 oS58 50 dl Silii ) 0520 PCR sty (il Y ol IS
gp40/15
(o3l 03k PEQPA0/LS s 55 ddy ¥ Salr « XNOI 5 BAMHI (slas 5L 5555 5T 22 ) Sl PEGPAO/IS S 55 doeidly o 5T s (o
SAS S el KLY Sl

eSan Nb (DY ot S8 Ab 5,0 PAGE
S s (25 15 0 gdls ghS FY 5 pu oKl 5 gp40/15
4 oSSP Dan A ek AL ma IS bk )3
23 (Y oles JK2) eas silualls S O K8
s Y ojled IS ) 4S5 sbOlen Al 5,485 S J5 g0,

L st e 0o kS VX spdm s Al osdie

\Z4

OF padss 5 gPA0/L5 ;s Ol
22 PEGPAD/1S oS 5 5 dransdy (51> s 5SL 55
w40 ol B Sl am )3 TV 55 s g 0 03ls ciS LB e
Mg 5 Ol sk 5 B A, 4 b 54l O 5l A2
g 3 S cWHIPTG Vo oo /0 b T 3 oy p

SDS- J5 555 » o M5 S p CekS 5 Ol ) p

Y ooled Yo 0y [VFA0|Ciguasl 5 pous b | b asboless


http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

w GPA0/1D S 55 S n Oy (o 2

% 6;o}|£‘AJﬂ;|ﬁj33q¢,ﬁ'}j’w

(=

e 33 el oS o O 5 g4 V0 J gl Jslowe

-

i
= -' :
™~
GpA0/15 % 43403 02
| g—354Da
-

e i
e

e —
. -

o]

1

gP40/15 s Ol 5,585 0 =Y o jlas 02
Lo 5 PA0/LE S 55 s kst (0 8ol p RS Y 05w 5 IPTG g 05 ¥ 05w APTG gt 3 sy L) 0o i B E 5y S 51 J3 (A
bodd gt g 5 Jplons ¥ 0 g (B0) ¥ g0 e ¥r dSlinnsl b odd gt (g 5 Jplons ¥ 052 (g (s 5 Jpboms V 050 1 JS (318 5iLes S 0 g
3 B0 ¥ g0 s YOO Jpilaml b o i (rs 5 Iglons ¥ O st (0 im0 g2 51 0 s g8 FY s> S 5S050 059 b 55 ,2) (Ba00),¥ sn e Vot dgliteon!

JEC TP R P

5 R OANYA) o Somly laclile 55 0w 3 392 g0

N Oy gl Y oled S
(PTG L il 05 o 55 dransdly (5 655k J5b) e 28 11 0 50
X0 s dPTG Lo @l (g 8L 3 003 0L OPA0/1S (S 55 s YO s
153050 s Shee 31 Olaabl 5 J 28 g Aol 01855 ¥ 0 g (85 SO

N O rs Sy s eslamal 3550 (534

\ °J""*=' |"' ‘JJ’l\r*ol%‘ﬂJCﬂ’JJ}slﬁ u\leb‘,a

His-tag ao JU S s oob 2150 ealizul b &M & fuwy
s Jdaw edd Ol QPAO/LS S5 s
Sooss His- tag as b x1 51 eslizwl b His- tag Jis
GPA0/LS S 55 s 2B 8 1 A6 2500 SN O fs
His- us 3L T L IPTG b oud Wl 6 5L s odd Ols
Ogmw) 3ls OLES 1, O #dls BbS FY 550 kL 5 esls 22515 Tag
dobo 31 &8 (Lo J8) ) Ot 5o Ll (F ojlad IS5 ¥
oslizal IPTG L oWl 05 oS 55 Aoy 55> 55

RARPRY Y &= o

gPA0/15 oS 5 5 pis podome b
sls LS 2 g6 Y40 g0 I b )2 Y51 ol o]
03554 padsgmsn S JKI ade » sob ST sl &S
FS1s 0T b s kS gkl 1) S5 s n cpl il
Sdome Aol g g cpl M P Cor samsOlES &S Ll slowl
“Olea el s p cpl e b ET ol p g s O
G e Ol 248 o0 sdalin ) ojled Hloged ;3 4S5 b

Sl 5 oS58 oan ol o STy 1 s s sbwl

vy


http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

Ob&oﬁ} ‘;TU

V.A
L
—_—— -
\%‘ VE
W
Ry vy -—J.J__:S
’\.
=
}- v
s
3 oA
[=
9 M
+.F -
. ¥ -

rr.-:\;.j;

¥ a5 b ool papdissmsin S SN Ao o3l (5T sl LOPAO/LS (55 50 2815l =) o led ls e

23 Sladen I sl ol addlas ol 0l plovil gp40/15
Aoy 53 0 45 GPA0/1S 05 DLy o s 53 L 5 01 )
Jdaa 1, gp40/15 o5 andlas cpl 55 L .ol PET28a+ Sl
2 g S ol K1 alotes i e o gl a8
53 5 xd okl gpa0/15 o5 5 5L i AYY Lol adlas
(g b OS5 (5l PET28aF 50 555 dondly
w4 g Ad ool I BL21 JSLs il & o0y 5 Oly Cgr
4 313 0L O Oy 5 SDS-PAGE mls s 0l OF o
s ol O ls S FY sgu S 5e 055 Lilo s n o0
S8 dhe 53 05 onl Ols o gas 53 0 dd plail w1
05 Olaal .ol 03 Yorr Jlu 4 O,Sea 5 Cevallos bw g
son b e O S, sdsle s 1, gPA0/15
Gl A3b e 5L AN (ghyls a8 Wsls OWES 05 opl JIg
AL 4 5 03,5 04 PET-32LIC/XA j555 3 1, 05 op!
0js oS Koges sdalin 4 esged Jame ADA94 stz
Sse 055 [V0] el 0o kS FA spus 0T sS4
DS oy K1 5 1s s eas ad g gPA0/L5 s
SOP15 s sSKUE g0 5 ea g Ol ghS £l 00 5y A
DS FO 5 0 spd> o Sa O 31 es,5 5 OPAO
23008 oSS pe Uhoa 5005 sad e 55
Qs Sl LSy g8 5 edd QL Gladg fHS 5 slAa
Strong Y0\ +] el 3dla s YA B Fr o 5 atdls (g a8
Lol des! YY0 s> OPA0/15 &S WjL cpl p OL\Kes
O 5hS ¥F spd Jog0 O35 b (s oS AS 5 andl

GLosp 5 0551 ol Cammls Wlesls OIS LT .ol

YA

Son
b & cl Gaie Golen K nd s S
sgbi Sbml paask padsm s S pla glesl S5 S
Gols 331 3 (Fuj ediShag 5 o5l Jole JKI ol [YY]
et Il Sop cmsn 5 Sl 0 O S e el e
s S Sl i s P s pelal Slys g 0 0l
Ial 4l 5 (oo 05T [YY] 2510 2525 k)
55 CSL 5 gp40 gp40/15 gp15 gp900 £p23 wile S
4 padismsn S LSl ol s il Ly,
slul jo Gl do o SO ppl g adls S Dua slad g
- ST a8 Wlesls Ol )y [YFY] ol (g)lom 5 Cigis
-3k (AT Aoty JKI 055 9m) oS 55 SSsn W05
K4 edd es JT Sl 51 K golias 5 Olsl pw slo
SRL Olsea LSy 5 LOSAT ol el plulis LG
g 3,90 Ca'}éﬁ u.a._.':'r..‘.'i K) oﬂsb A o5 6‘}& DJ;;SJ“’.\:.A‘
b g s psSdS Lagnl 51 golans [YF] Wlad 351 3
Cigis ade p Obgs el mel M 5 5 s Seesead
SR ot 53 2 SIS f S o S5k e S
Segte oS s St K O pen ol GPA0/L5 03 T
oo s e S P15 5 OP4A0 s s a4 g el OL
Wl ade 5 eslinal 5,0 5331 5 035 0550l LonSsp
g s S JS 4 Sl 5 58 s 5 ighe SRS e
pro fan s 6l plalid bl e 3 5 0dd possk k)
e 33 oS Slallae V0] 5,05 ssmy JKI 4 03 gl ol I

O3T ez Sl pmdssmsn S sLOSET Ol 5 048

Y ooled Yo 0y [VFA0|Ciguasl 5 pous b | b asboless


http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

w GPA0/1D S 55 S n Oy (o 2
W3S dal g L F 390 s Oldlas

& 5 4o
23 okd 048 gPA0/1S 05 a5 sls Ol addllas oyl

osR 5 ekd Ol JSLELEN s p5a PET28at 05,
9555 onl 5 01 o copl pls el 0dd A 5 0T 3 gP40/15
5 s SLeS (A b gl lesdl I Ulgea S 5
Sl 035 a3 gml 5 (S5l pasls g STy S
3 pbld l s ege B ISl b g 58 eslizal 0L

S audls i gie S g KL o)l

S0 9 K
— e S pee O Rdagn 5 dslel el )
SUT Sl 5 Com ol il oKl a5 S
SWasl (lb dew slgz o 553 BT 5 gl s b S S
Gt oKl (Ki5 oSl wbs K 0y 8 ke cim
b 0Ll JUjs Gaow opl Odew) 4t 4 5o & Mg

Sl SNy S landls g \Kan b b Al w8

References:

[1] Wang C, Luo J, Amer S,Guo Y,HuY, LuY,
et al. Multivalent DNA vaccine induces protective
immune responses and enhanced resistance against
Cryptosporidium parvum infection. Vaccine 2011;
29(2): 323-8.

[2] Petry F, Jakobi V, Tessema TS. Host immune
response to Cryptosporidium parvum infection. Exp
Parasitol 2010; 126(3): 304-9.

[3] Singh I, Theodos C, Tzipori S. Recombinant
proteins of Cryptosporidium parvum induce
proliferation of mesenteric lymph node cells in
infected mice. Infect Immun 2005; 73(8): 5245-8.
[4] Bouzid M, Hunter PR, Chalmers RM, Tyler
KM. Cryptosporidium Pathogenicity and Virulence.
Clin Microbiol Rev 2013; 26(1): 115-34.

[5] Boulter-Bitzer JI1, Lee H, Trevors JT.
Molecular targets for detection and immunotherapy
in Cryptosporidium parvum. Biotechnol Adv 2007;
25(1): 13-44.

[6] Ehigiator HN, Romagnoli P, Priest JW, Secor
WE, Mead JR. Induction of murine immune
responses by DNA encoding a 23-kDa antigen of
Cryptosporidium parvum. Parasitol Res 2007;
101(4): 943-50.

[7] Shayan P, Ebrahimzadeh E, Mokhber-Dezfouli
MR, Rahbari S. Recombinant Cryptosporidium
parvum p23 as a target for the detection of

Voo lend [0 0y05 [V¥A0| il 5 cposs b | i asliolags

3V spum I 05 slols &S el S5 gp40 5 gplS
Ol oSsp JsNse 035 L OT NS 5 ol D glaghs ¥
03 S 395 Jdsa UK 53 aherr 5l it glad g 53 0l
O 03 SIS b 5l g g5 5 e 90b) Sla 5 s
ol 035 I e s 45l OF S5 &1 sae glael
A [Y0] 558 Jhu [ ol (S5 Ko 3 s
b hwg edd Mg S5 S Oy SN Ay
Sbslas 5 5555 g 4 b NS e 0K 5 Cevallos
OlF e M ssba 5 ML (s odiS Oly 5L 5 (gl
S s Cplie wal g9dm U gy 53 onl &5 oS
e 5L ol p e bwg oS cpl sl OLE 1Y)
ST 0T b edd plald pal padsmesin S K
TPF ) lE e ) e el 03503 slml (25
@bbd pa L OPA0LS S 55 s S5l sle
okias OLE Wig o ol &S dled sbwl STy OT L o5 o5 8
o B L g e ol 3L gl Do 058 sen!
554 5 OPA0/LS 03 AT b5 ol Gy sl e 503
215 iyl GPA0 ORI pm OF w2, o p (s 255l

2 oSan g @l @bl el Sia e3Y [8-10]

Cryptosporidium-specific antibody in calf sera.
Parasitol Res 2008; 103(5): 1207-11.

[8] Ebrahimzadeh M, Shayan P, Mokhber Dezfouli
MR, Rahbari S. Recombinant Cryptosporidium
parvum p23 as a Candidate Vaccine for
Cryptosporidiosis. Iran J Parasitol 2009; 4(1): 1-7.
[9] Borad A, Ward H. Human immune responses in
cryptosporidiosis. Future Microbiol 2010; 5(3):
507-19.

[10] Cevallos AM, Zhang X, Waldor MK, Jaison S,
Zhou X, Tzipori S, et al. Molecular cloning and
expression of a gene encoding Cryptosporidium
parvum glycoproteins gp40 and gpl5. Infect
Immun 2000; 68(7): 4108-16.

[11] O’Connor R, Wanyiri J, Cevallos A, Priest J,
Ward HD. Cryptosporidium parvum glycoprotein
gp40 localizes to the sporozoite surface by
association with gpl5. Mol Biochem Parasitol
2007; 156(1): 80-3.

[12] Wanyiri JW, O’Connor R, Allison G, Kim K,
Kane A, Qiu J, et al. Proteolytic Processing of the
Cryptosporidium Glycoprotein gp40/15 by Human
Furin and by a Parasite-Derived  Furin-Like
Protease Activit. Infect Immun 2007; 75(1): 184-
92.

[13] O’Connor RM, Kim K, Khan F, Ward HD.
Expression of Cpgp40/15 in Toxoplasma gondii: a

va


http://feyz.kaums.ac.ir/article-1-2977-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

Surrogate System for the Study of Cryptosporidium
Glycoprotein  Antigens. Infect Immun 2003;
71(10): 6027-34.

[14] O’Connor RM, Wanyiri J, Wojczyk B, Kim K,
Ward H. Stable expression of Cryptosporidium
parvum glycoprotein gp40/15 in Toxoplasma
gondii. Mol Biochem Parasitol 2007; 152(2): 149—
58.

[15] Tilley M, Upton SJ, Fayer R, Barta JR, Chrisp
CE, Freed PS, et al. Identification of a 15-kilodalton
surface  glycoprotein  on  sporozoites  of
Cryptosporidium parvum. Infect Immun 1991;
59(3): 1002-7.

[16] Leav BA, Mackay MR, Anyanwu A, O’
Connor RM, Cevallos AM, Kindra G, et al.
Analysis of Sequence Diversity at the Highly
Polymorphic Cpgp40/15 Locus among
Cryptosporidium Isolates from Human Immuno
deficiency Virus-Infected Children in South Africa.
Infect Immun 2002; 70(7): 3881-90.

[17] Sambrook J, Russel DW. Molecular cloning: A
laboratory manual, third edition. Plainview: Cold
Spring Harbor Laboratory Press. Cold Spring
Harbor New York; 2001.

[18] Lan DT, Lan TT, Viet LQ, Quyet PV, Quang
HT, Loc NH, et al. Cloning and expression of gene
encoding P23 protein from Cryptosporidium
parvum. J BioSci Biotech 2014; 3(3): 189-93.

[19] Ahmadi AH, Honari H, Minaei ME. Cloning,
Fusion, and Expression of Domain a-1 Protective
Antigen (PA20) of Bacillus anthracis and N-
Terminal ipaD Gene of Shigella in E. coli. Qom

U)Ky S

Univ Med Sci J 2015; 9(4): 20-9. [in Persian]

[20] Bradford MM. Arapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal
Biochem 1979; 72: 248-54.

[21] Rossle NF, Latif B. Cryptosporidiosis as
threatening health problem: A review. Asian Pac J
Trop Biomed 2013; 3(11): 916-24.

[22] Manque PA, Tenjo F, Woehlbier U, Lara AM,
Serrano MG, Xu P, et al. Identification and
immunological characterization of three potential
vaccinogens against Cryptosporidium species. Clin
Vaccine Immunol 2011; 18(11): 1796-802.

[23] Allison GM, Rogers KA, Borad A, Ahmed S,
Karim MM, Kane AV, et al. Antibody responses to
the immunodominant  Cryptosporidium  gpl5
antigen and gp15 polymorphisms in a case-control
study of cryptosporidiosis in children in
Bangladesh. Am J Trop Med Hyg 2011; 85(1): 97-
104.

[24] Liu K, Zai D, Zhang D, Wei Q, Han G, Gao H,
et al. Divalent Cp15-23 vaccine enhances immune
responses and protection against Cryptosporidium
parvum infection. Parasite Immunol 2010; 32(5):
335-44.

[25] Strong W B, Gut J, Nelson Richar G. Cloning
and Sequence Analysis of a Highly Polymorphic
Cryptosporidium parvum Gene Encoding a 60-
Kilodalton Glycoprotein and Characterization of Its
15- and 45-Kilodalton Zoite Surface Antigen
Products. Infect Immun 2000; 68(7): 4117-34.

Y ooled Yo 0y [VFA0|Ciguasl 5 pous b | b asboless


http://feyz.kaums.ac.ir/article-1-2977-fa.html
http://www.tcpdf.org

