]W Yoty
Microbiolo oqy

IPA-IVATY ly VAP s ojleds (gl 293 /(S ol (559l gur S0 4 1t

O 21 4y 3o 2350 Lilaid 33 LACK (53 195 e 3 2Siigls™

T B plye " drzxe Gungs (0313 Sl Lo juwes ! e i dogils

Ol €Ol ey oS3 ¢ S ool oS> ¢ punles ST (61,2573 0505 (6 soeitils )
O €Ol el o8l ¢ S s 0l St ¢ pusliis JST 09,5 3l ¥
Ol Ol s (St o sl o8l (ol 2ol  porlis g6 5 porleds JSTH 05,87 bl
Ol €Ol (Ol iy g oSl ¢ Sy outSC8ils ¢ 38030 5 koo (S gy Sl S o —F
O €O 6O s iy gt o83 ( S gy 0S5 60658 5255 3 09,5 0

AT 5V st ITAY 3l A il s

o>

£

Ol 3 ol 0S8R 5 Lol 45 0480l s sl 0 457 Coral j3i g5 (ol 4t SO (6l S5 LoKow i) guilai)
i 25 e sl leishmania infantum Lond9 Ol 5 )JLl] 4 e o 55lds ) Llaid Lwy 4 Col 2ld oley 2/
Leishmania homologue for )JLACK &g s cla s o ool 51 S5 el 45,5 51,5 osléz] 35 4o O geunlicn ST g i
o b &L:’/J:}:J’WGMJ uﬁj:,,..f/@ a4 b ] a,;//;,t;rﬁg/,g,‘ 4 b (receptors for activated C kinase
S s Ay o Ol e i) et S LACK liilons 0 (5T S350 Sl lS bl anllls 3 O]
PCR Cqr o501 Olsie 40 poper 5 i Ol 4y pow psiilis] Lot &S00 g7 f DNA ghite syl 038 158 K7 o i o
ihors 4 5 il oS5 Dl ok GAS PTZSTRIT ol &3 LACK (5 42kei PCR pums puger A o3zl
ol oo s 4 LACK O 457 515 Ol .L..«WLU/PCRja.L..J/Jj.Lm‘;[A/,J// b/‘"” i 5 err 5180 9T
DNA _~1,b %fwdj/w@ el el (3l e AP anled 23 HUETT 45 o Oles 5 Sl 0ol O WS PTZSTR/T

ol iy Al o S G Oy shite 4 Ol e 5l | L LACK (5 a0lsi 0l s 55T

ST gl LACK o giiliy ) Liloi) 2 Gutels” Slals”

L;L&MM}]LAJ;«M‘ a.l.;.‘g}f*
VBNV oo il Ol (Ol O g ol S s 0l Sl punlisd S 05,8 ¢ puysT
s.shirali@ut.ac.ir s 2SI Cony



Yy Gal..; JrY 9> o ylois o0 o;g)/‘_é.&};ab Sl on9 SSue L s \v.

35 2 Sl g oS O e e Ll 3L oS
(1Y) Cl SIS CD4" 5CD8” 5ty

Lileid e g5l S5 0586 &S 325 L
5T 5 d s po i bl e o s 53 o 55l
sl 5035 ke STy (bl KO
Wl ass B 1,5 eslial 3y 50 Glidows Slallls 5
231 ol a5 S Las 1 ol 51 SO
LACK 5 9 03 50d Cdo 595 a0 5 sl
Cl 5533 ST YF 5T 50 SO LACK il s
el K1 & Sl 5 & Sitng y I s oS
-le.., LI Y olas Lﬁ":‘ﬂi’- Sldlas BE ) ol
29 AS e A5 P S S LACK ale T gl
L o Sl S sie ade Caglie ol ans
b Gl ool sla S S s
(V) Jj.i-u-« Ql-:g ;gg“}“.: O\J':.Afg)obﬁ &..\5\)

LACK 058 lS Coaa U ol aalbs |
0L s Gl Ol ml 6 4 patilen/ ikt
Sleid d S Cgr (ST DNA 4y ) 5-lae
i o S s olis
SLATIE LY
O 4y g pstilis) il S5 (555 p ol allln
5 odi 4y leishmania infantum Lon49
eke oiils Cuslag eaSals ol Sl 65 8
3 AT plowit 0le3 b K31 s plonit 01,65 (S5
.,\iajftg)i,\«i;,.\,:ubm,@w@
DNA ! i
0315 4 2rud PBS L )b 4w 5 550 ile & Situloy
cJLA’;w‘DNA C‘jz.’l.w‘ C«@D— 4-1-.9L>- u_}w) g L
DNA ) &Sl esliul LuDNA £l sl s

400

K st S a4 5555 oLl S sletd
b g sl (BT Lilei=) psailiy] Lile)
s GhLe 53 Sole opl o sd o Joe (ST aly
33 5 Sl ol oys Y 1K 6T 5 LT el ke
ol O o0 ol al sls 6K 5150 A2
Sl K ol §iletd L0V 519) Wl 035 (5 lew
PVUAw p3 a S 5 JpSS s L sl
SLENE OT 5l oy 5 4 5158 g5 5508
0l 0T 5550 53 Olgar Cadibee LLE 51 iyl 3
Solost 2l 23l 257 (st 51 (N (T 35 0
03 0L oo e 100 1 ;208 3 65 n K s
s n e o Ll ()lan 65 00k 0
S35 6305 Sllls Ol 1 3 (W) Sl Lo
ORI T S SR LTPRNO INC. SR S I R D
& M LS Sl ks o (s Lo 51 305 (555
eles 3 01l 08U S Gblin s oliol jgiletd
S L5 s ol 8 Lulis o uilis/ Lilai) 5 )l 50
CS Nl ods glulis 550 Llatd 3| 3540
V) Wil o o giilin / Ll Ol ) 5 Liled I

JS (S ety 4 b e OIS w5
3 oI 51 AU Sl oslse (oyls Cuwslia
A iy BU 25T by e Pl o
oy p i el 5 A TS STy ST g )y oo
o At OA) sl 550k J 287 ol
so=S S5 slacs m Jeld Lilid gla ST
oml s a5y ol ediS U8 S|y DNA
Sl 5555 55 STy LS eSS 05 I
@l 5L s e b JIDNA 5558 e 048
a3yl 5 e Ladshw bws s odis S Go)5




1YY L LACK ) J95 (s 9 Siwigls

S abp Ver Lt 5l s sy s e aalad o3l

i eslazsl Vivantis

PCR Jyazxo Sie I

AL Cegr POR s 31 20y S Vo
G=b 5 PCR J gees (g5l s as oslil (g5l
(PCR Purification kit, MBST, Iran) Jeall,siws
Jgramme o plonil oo AT g o L gl
i 5558 2SN 58T I3 655 ok slom
PTZSTR/T Juowsds 38 LACK (33 < gls”

oS HILACK 05 ¢Kis flS” g anlllan ol s
o lo—i) Fermentase oS & oL T/A cloning
i oslial (LSS ol #K 1213, #K1214 8 JUtS
Aoy 3 PCR ol J2lls J gaen jsbate s
LoDy 4 Jlas| 1 50 adS” 5 s O IS pTZSTR/T
bl = 6L sk 53 JEEI L O peale 52l 5
Jslos 53 O graley sl 5k plonil LS ol g2
s b S &y 50 DH5 0 4 4w Ecoli ¢ ;S
Al CiS s (69 0 O gewle )y 52l 5 J guames
A osls CiS e T (5 LB

Moy S9lo (S L SO (L8
S S

35 e S 5 sl s NI
o el JI 5 el 5 o 5T S PCR
o o8 dwowdly (595 S/ LACK O3 PCR

3 el 05 ST Ui gl S5 IS ado e ol s
7Y ol LB dslr CiS bses 55 O geley g2l 5
La oIS 51 ST a5 ok (6,108 ol ol o]
o O Gl Gl S 3 4 i &y s @
w\bur@‘@j‘mbj&lﬁPCRWMcbb

Joally o> 5 b o (extraction kit, MBST, Iran
el fﬁ'@/é"[«%fc.;h&jié“uﬁﬁ S5 2SS
1N 5T U5 a5 g e il el Ayl g 2
RERSY IV
S95 # 33889551 9 PCR 9y b DNA G
J3

sl Ll JLACK 05 g5l 035531 skt 4
4 DNA ¢l sl 3l Jool> J gamee PCR 255 4
Voo gla 2iSTy ;s PCR Lot eslinal 4 SI1 Ol pe
S s ol b ST IS 5 b g Ay S
s See ¥ e g ANTP oy Sn ¥ luS”
IO Sldie 4 3 ek Taq 2l s e ¥ Ol 5 4 MgCl
VA Jlde 4 ke ST ¢ 3k 25 Son Ve il S
A8 il DNA 2l il J guames 25 S\

05 5 S oslinul 3,40 sla ST Jiy
59 55,5 4 LACK

Lack F 5- ggatccA TGA ¢ o yl> S5LET
i~ o= LACT ACG AGG GTC ACC -3
BamHI su28" 3 yuoee V‘*JJT &l

Lack R 5* aagcttTTA CTC  z:8 , 85T
i~ oS- LGGC GTC GGA GAT GGA-3
Hindlll oS 5 gm0 57 (51

PCR plonil S 0 03 0 HLSS sl ioeas
Sih il Cgr 3L Kl 453 40 s b fuls
55 FA S PO ol Kl am 5390 43t FO cal syl
| o e ) o Ksilo a3 VY 456 FO oo Kl
JooS g 3 Kl a3 VY i 0 5 (GL YO
syl ol

O3 5 o dalin S J sveme PCR oLt 5 gy
oSl 55 sl 7Y 58T J5 55 2 050

R U Y U S BV PPN PSP

¥

A s



Yy Gal..; JrY 9> o ylois o0 o;g)/‘_é.&};ab Sl on9 SSue L s \vy

SN omx

LACK (5 od s 0508 anbed JIg und shis 4
) 5SS S 4 als A5 S 5 ey
MI3F(- Slgz la ST 51 ) shie s s Jlul
55 s 8 eslicul T/A deewdy MI3R(-40) 520)
ST s 4 S Lo g 0k bl anss ol
& s— L— www.ncbi.nlm.nih.gov/blast 3
A3 8 awslie LACK asks

@&S
bl & il 3 5l o ) el DNA
50505 SN 58T U5 655 b g sty
S s £ edalin J5 S35 o il oS 5 s
) AL o Lilai K1 055 DNA ol

) oyles

S0l e 4y DNA ol el 51 fol J guame
(o5 5 5,5 esliul 5,50 LACK 0 Cotlo g
Jsmamen 5555 7S 51 oy by o ) &S glailen
28 055 b L e s Y 58T J5 55 2 PCR
(Y o)leds s gad) Ao IS 5y » 5L i AT

aabad O geile) sl 5 J pamen S 2SS ey
LB CiS Lo 655 e S dh 5o S 555
T e A RARTE
sl sla IS SSE Cgr ol s S
Copsme 5 gt 25l 5m plo 51 S5 5 daady
s g

Los S dd) gla g st5 5IPCR plot 1 ey
PCR J gz 5,585 501 5 LACK 0 sl ST
W9 055 L sl 58 53 LT I3 a5
g Jlasl odiadilis a5 uosls Olas 1y 5L
A 5L SIS L 5 03g dewd 53 LACK asks

.(Vo)wjij@')#bﬁ&@"ﬁlbﬁ}

Voo sla miSTy ol an o o ol 53 48T Sl
535 035 (5205 a0 Lo 28Ty (g 205 Sn
CoiS Lo 3l 2y o) PCR g oslinul 5 40
asl Ad) e SU sl e oT-LB Gl.s
gz Ladi 50 PCR I Jool> J e Culg 55 55
SST 5 55— LACK aabid sy o5 b0
NEEPP YN
gs‘*l}ﬁ },}BT

3 a Sn 53 At S5 ol 51 g sl
LACK anki i85 5 ol ol S56T sl JIp
=T S LSl da ST (ol b e )
T b ool 5 g sl S5LET 53 BamHI
Sleasmeddosls 5 2i8 , ST s Hindlll
ol aadlas 53 sl al 348 da b 45 g
i85 gl 5 i ol ol (PTZSTR/T)
oh OIS ankad Attt 1 ey "UESS (o Dy
ol 5 35m BamHl 55T 3 oSl LACK
25T S ool 018 T 5 o 5T LT g
ol b dabad Coaw 95 o 95,8 0 oS BamHI
oy e 5T

gl Al 53 (e 5T T plowl )y late o
Plasmid extraction ) &S ;| eslanul Lty
BamHI 4 55T .40 5 plil (kit, MBST, Iran
Vivantis &S -5 J sames 3 o Cgr o3liiul 55 40
935 (e 528 RVII3E § JUIKS o, ls)
A9 SN G smn 6 A5 Sa Bt oz 3 ST
A SVt e 5T s Sen ¥ oS 55 ey
el St an O 2y e YY XV 5L
ol s s planil oS sl 4 p3 WY 51 S
J5 635 Jol Jsmams LACK 05 Al g
R BIY IEN S PRA R g

¥

AP als



1YY LLACK o) JIg (mss 9 SiuiglS

79 3567 J35 695 2 PCR Jguaomo 33989 w1 Y o lod g3 g
bl S b 3 olo Jat g
Poiliy ! Ll LACK O S 5T L PCR fguamo £90 O gius

1000BP

(CONTROL=C, MARKER=M, PCR ¥ o)k ygai
Product: 1-7)

S LB Luzmo 53 03 5 Wby (o™ Y PCR Jgaze 3999 501
1Y 3067 U569 » eSiigl” wnlb g ko (0l
bplee S L 5k Jol Ogiw
¥Y-1 S gl PCR g wiiss B p93 g
S J A 08 Ogi

gl ey (o 5T S 3l ey Jool s
“PCR gy 4 oo oL SLgla S8 Sl e
S35 2 dmame 55555 7S 5 BamHI o 55T dlw
5L S A1 055 L LACK sl oy e 5,87 J5
ol 5l ey 53 ankas ol s e 0L &ST
(F ol 5 guad) Sl
Ll iJLACK 05 (M55 ol b ) 5
3Ll U PTZSTRIT soansdly 53 0uk 04lS o s5lé/
L awwlie s www.nebi.nlm.nih.gov/blast &slu 3l
Accession no ) g s5léy/ Lilai ILACK 555 5,
35 63U i AT axkas o7 515 0Lt (U49695.
O3 00t 0515 05 5 Sl 0B 0 IS Ay
Accession )Ol | & g @ s2ildy/ Lilei ILACK
.Cwsl (no. FJ555210

5
€ |

J3 695 2 DNA !l Sl Jgame 33589 w12 oslad g6
ABS 4l
bplee SLL $5b Jol Ogiw
Yo 033 b ettt/ Lilai DNA ! Bl gpamo 33 Ogiw




(8% @L\J JrY 9> o ylois oS y,)/é’b}?ob Sl on9 SSue L s \ve

O ol Q) Sl 03 55 e T Euds 0 Sa il bl
SISy St L
23 3dzen (ST 53 0l 5 (6350 & L )
S 548 aesls Jlaz] sl (ol 0ls o> las
Soloz (2 U287 S (ilin 058 Ol
V) wib

2l IS g STy S ilben £l 51 055G
L O graliceS T oz Sl cCnl ot 8 I 6 ke
5T cods Lalls clas) 5T cods aiS oy Sl
il S 5 5 05 sl 0k Sk oS 55 05
ay o 1S3 pll s 51(4) (K85 0 genlinSTs
DNA Olar b (K55 0ol s o sy o0
Sl SVsb C bl (055 1) sl Che 4y STl
et 5 035 03l 5 e 0I5, e phe e )
Frie G s dosesr sl muli g5 5 sl
Sla STy adaz 51LA) dBly STTs 65l sl )
DNA w5 015 o Lilanit) 3 50 53 4, JLSS (55
Gl 1 s S 50 g 05087 (gla ST
3,5 o EILACK 5 TSA () sud A2

WD (gla 555 5 05l gl 4 azusl s LACK 55 5,
ods Sbli> LSS L,y s opl oAbl
ol JUESH dsle S’ o J 871 oage Jlasl 5 03
53 ol OF) Jho e > J 28 s RNA sl
48 Bl 5 by 1S (S35 53 pssilis ] Liladd 5>
s GLAGS 5 2 3l (il b sy o a5
das o S T3RNA i sDNA (Lo tsles s
SLadLSSsly 5 51 Yl LACK. 55 ()
303,75 (6,8 s b 0553 53 O3S gt
325 55 by Shr S S 5 e
(0) S o Jlga 1 35 STle

Plazmid 2886bp

LACK 93%bp

woudly (008 3T i Jgazm 5989 A1 £ o3l 5 g
pTZSTR/T-LACK S 5 g5
bpl e SO J9l Ogiw
PTZSTRIT duwsdly (yufCuw b 1 o0 35T piad J gucmo £90 O gius
939bp 63151 b LACK (35 <Saw Sl 9 bpYAAT 03101 b

S

Canine Visceral ) Ls ¢Xu oLt siletd
ES s st S 4, Y sons (Leishmaniasis
Oy &5 o Ly 3)l50 bl 53 & S 0 55 030
4S (6oL 5 Gl yogde (gHlaw pl 358 oo ol e
)lj.,_;.&u@,‘;i.zﬁj_lm)\ sjlsdii}?ab);

> . =
s S5 Ll Gl 2 e 5 B K
4 ol 6‘J-3 u.:uwljxju.u” Q)A&C*ﬂ)dfu

LS b bl s Lilaid 45 slagyls 3l oslial
&LAC,J_}}-LML.:} ))‘J_; ‘) QL.«»‘ L.s 4;\,_‘:,.5 &b\s

Loy ol o 25 S st o3 b 5l.oculol an

GPJ;‘ &T)ﬁjl{o:‘}j"'gu&» &))\J Q\.A).)
Jds s ccal ansls oLl s L;;_,.JTQLALT):

0,8 5 Sl Gy S Colem il 53 b & lae




1Yo ..LACK ) Jl95 (s 9 Siwigls

Cewdy 715 awslie s www.nebinlm.nih.gov/blast
0548 el OT U go dan 15 5550 ambad U oule
S 5 Sl C i A4 olu s L, LACK
o ST poeen .l ods 0 IS pTZSTR/T
Al 2 LACK 03 ol ol 1 b
g oL i Ol 4 ol sl 1Y
Ll 2 JLACK 0 a8 08 ST DNA 1 b
o ar g bl plonil Sl ge L Ol ol 4 g o sttt/
g dlom g0 )3 ey n B 4y 0l ploil Lo e Doladllas
T gl 6l oS s sl s M5
Jssleid ade oad b (WSTIDNA 15 sl

i (63,5 5 dde Oludl 5 K 3 o li|

S18y08 9 KU

el il I8 Sl sl e O e
0 1Sy ol |51 it o8t lo3T uls 8
s | Sl os 8 5 (0 g5 o tils S puals
oS bl 4 Ol g5 ol&ils Kb suals 018l
3 ey 1z 35 5550 DUl 05 505 @l b 5 wilerans
iyl o 51 Bl andllas

&b
(Jeo! ods G s GO ool (Gl )

05 b s KA YA e ms g
Leishmania homologue of receptors for
@ 4w il Lili (LACK) activated C kinas

AN 095 s (S35 pale alms. G151 5510kl
MK Sl F 5T ol
(g Fodarme pa pp 553V b (Silme Y
05 K S OVAF) Il o bl S
Ll P36/LACK s kST YF 55 0 oSS
oyl Olgdo] oKt K 5y 0 lSCtils dloes g flo

AY d>in VP

o Ul 55 ol el o B8 6 S
w8 5 s STy LU gl 5SS Ol
53 635 Dlallan ay 528 51 ()b 5o I 555
Ll 43 8 Dy g 5 ) 03 15 e

Ll 2 JLACK 55 ol mina) ot
Ll 5 0, 5 5 paly Lo 5 &K 5 gL/
0Lz 0L en § N5 8 L Jige Je 5 g jle
LACK 05 5T oS08 5.3 DNA G, 5 & sls
923 Jol LS 55 ST b 0T gy s 5
SV ommmen (08 5V V) US el o sl
5 0diS S STy DNA O plbe o5 !
33 805 LS 0 =T s L oS 5 s LACK
L g ol plol Gla ) 5 e Dladllas 1 (50l
k;,.\:;j_iﬁ,uo,.w\f‘wtcm@@\?ﬂ
(Y 58P 0) ol ok

o3lial usls OLis 0L 5 LG s o b
)5 el 4 Ot 3 5 5> 1L-18 5 1L-12 )
s A s 55 gl LLEJLACK 0 T
Cnglie Cger dsdo ol ) S ) o0 i 4 g axdls
) wst K0l ade
& g yajle LLEJTACK 03 s glS ol 51 2y
Sy ol g cwld sl Sla gy S O )
orer 5 WS 5 Gl kg S
Y 9Y) 5p edd gy OLer 5 (Gl
el 5aledd QYL £t 4 a5 L ol s
o 5 (1) Olpl 5o (olew opl 5L Coenl
oIS OT U8 g 53 STy Sl S5,
leishmania ol )« s o stz / LilatJLACK 0
A& el gy sl 53 infantum Lon49

5T pin o N5 e Sleds ol s
58S = b LT )y » s LACK 33 PCR




Yy Galu JrY 9> o ylois o0 o;g)/é’b}rb Sl on9 SSue L s 171

10. Gonzalo, R.M., Ramén Rodriguez, J.,
Rodriguez, D., Gonzalez-Aseguinolaza,
G., Larragab, V., Mariano, E. (2001).
Protective immune response against
cutaneous leishmaniasis by
prime/booster immunization regimens
with  vaccinia virus recombinants
expressing Leishmania infantum
p36/LACK and IL- 12 in combination
with purified p36. Microbes and
Infection 3: 701-11.

11. Gonzalo, R.M., Realb, G.R.,
Rodrigueza, J., Rodrigueza, D.,
Heljasvaara, R., Lucasb, P., Larragac,
V., Estebana, M. (2002). A
heterologous prime-boost regime using
DNA and recombinant vaccinia virus
expressing the Leishmania infantum
P36/LACK antigen protects BALB/c
mice from cutaneous leishmaniasis.
Vaccine, 20: 1226-31.

12. Handman, E. (2001). Leishmaniasis:
Current Status of Vaccine
Development. Clinical Microbiology
Reviews 14: 229-43.

13. McGwire, B.S., O’Connell, W.A.,
Chang, D.M. (2002). Extracellular

release of the
glycosylphosphatidyleinositol (GPI)
linked Leishmania surface

metalloprotease, gp63, is independent of
GPI phospholypolysis. The Journal of
Biological Chemistry 277: 8802-9.

14. Mohebali, M., Hajjaran, H., Hamzavi,
Y., Mobedi, 1., Arshi, S.H., Zarei, Z.,
Akhoundi, B., Manouchehri Naeini, K.,
Avizeh, R., Fakhar, M. (2005).
Epidemiological aspects of canine
visceral leishmaniosis in the Islamic
Republic of  Iran. Veterinary
Parasitology 129: 243-51.

15. Mugneau, E., Altare, F., Wakil, A.E.,
Zheng, S., Coppola, T., Wang, Z.E.,
Waldmann, R., Locksley, R.M.,
Glaichenhaus, N. (1995). Expression
cloning of a protective leishmania
antigen. Science 268: 563.

16. Oliva, G., Foglia, Manzillo, V.,
Pagano, A. (2004). Canine

YA 5 eyl el LC)B “G LS e (roe ¥

bl am sle K 3 olio! polaid andlas

S pals 0 il alaea 0T _28ldgs el 5 0!
BO-D8 O 5 Lo OF 055 03l g5 ol

4. Ben Hadj Ahmed, S., Touihri, L.,
Chtourou, Y., Dellagi, K., Bahloul, Ch.
(2009). DNA based vaccination with a
cocktail ~ of  plasmids  encoding
immunodominant Leishmania
(Leishmania) major antigens confers
full protection in BALB/c mice.
Vaccine 27: 99-106.

5. Brittingham, A., Morrison, C.J,,
McMaster, W.R, McGwire, B.S.,
Chang, K.P., Mosser, D.M. (1986).
Role of the Leishmania surface protease
gp63 in complement fixation, cell
adhesion, and resistance to
complement-mediated lysis. Journal of
Immunology 155:3102-11.

6. Carson, C., Antoniou, M., Ruiz-
Argiiello, M.B., Alcami, A,
Christodoulou, B.V., Messaritakisb, I.,
Blackwelld, J.M., Courtenaya, O.
(2009). A prime/boost DNA/Modified
vaccinia  virus  Ankara  vaccine
expressing recombinant Leishmania
DNA encoding TRYP 1is safe and
immunogenic in outbred dogs, the
reservoir ~ of  zoonotic visceral
leishmaniasis. Vaccine 27: 1080-6.

7. Chappuis, F., Sundar, S.H., Hailu, A.,
Ghalib, H., Rijal, S., Peeling, R.W,
Alvar, J., Boelaert, M. (2007). Visceral
leishmaniasis: what are the needs for
diagnosis, treatment and control?
Nature Reviews Microbiology 5 873-82.

8. Dunning, N. (2009). Leishmania
vaccines: from leishmanization to the
era of DNA technology. Bioscience
Horizons 2:73-82.

9. Gradoni, L. (2001). An update on
antileishmanial vaccine candidates and
prospects for a canine Leishmania
vaccine. Veterinary Parasitology 100:

87-103.

s

. )
y o]



WY L LACK o) JI95 s 9 Siwigls

M.M., Esteban, M. (2003). The
combination of DNA vectors expressing
IL-12 + IL-18 elicits high protective
immune response against cutaneous
leishmaniasis after priming with DNA-
p36/LACK and the cytokines, followed
by a booster with a vaccinia virus
recombinant expressing p36/LACK.
Microbes and Infection 5: 73-84.

leishmaniasis:  evolution of  the
chemotherapeutic protocols.
Parassitologia 46: 231-4.

17. Oliva, G., Scalone, A., Foglia

Manzillo, V., Gramicca, M., Pagano,
A., Di Muccio, T., Gradoni, L. (20006).
Incidence and time course of
Leishmania infantum infections
examined by parasitological, serologic,

and Nested-PCR techniques in a cohort
of naive dogs exposed to three
consecutive  transmission  seasons.
Journal of Clinical Microbiology 44:
1318-22.

18. Rafati, S., Taheri, T., Alamian, A.H.,
Taghikhani, M., Fasel, N., Nakhaee,
A.R. (2004). CP based vaccines for L.
Major and L. Infantum infection.
Leishmania congress of inistitute
pasteure d’Iran.

19. Ramiro, M.J., Zarateb, J.J., Hankea, T,
Rodriguez, D., Rodriguez, J.R,,
Esteban, M., Lucientesb, J.A., Castillob,
J.A., Larragaa, V. (2003). Protection in
dogs against visceral leishmaniasis
caused by Leishmania infantum is
achieved by immunization with a
heterologous prime-boost regime using
DNA and vaccinia recombinant vectors
expressing LACK. Vaccine 21: 2474-
84.

20. Rodriguez-Cortes, A., Ojeda, A.,
Lopez-Fuertes, L., Timon, M., Altet, L.,
Solano-Gallego, L., Sanchez-Robert, E.,
Francino, O., Alberola, J. (2007).
Vaccination  with  plasmid DNA
encoding KMPII, TRYP, LACK and
GP63 does not protect dogs against
Leishmania  infantum  experimental
challenge. Vaccine 25: 7962-71.

21. Solano-Gallego, L., Koutinas, A.,
Miro, G., Cardoso, L., Pennisi, M.G.,
Ferrer, L., Bourdeau, P., Oliva, G.,
Baneth, G. (2009). Directions for the
diagnosis, clinical staging, treatment
and prevention of canine leishmaniosis.
Veterinary Parasitology 165: 1-18.

22. Tapia, E., Pérez-Jiménez, E., Lopez-
Fuertes, L., Gonzalo, R., Gherardi,

A s



= M Journal of
JyL-i Veterinary

Journal of Veterinary Microbiology, Volume 9, Issue 2, 2013 MC"OéI O[Oﬂ

Cloning and Sequencing of Leishmania infantum
Iran Strain LACK Gene

Shirali, S.”", Haddadzadeh, H.R.?, Mohebali, M.>, Kazemi, B.*’

1- PhD Student of Parasitology, Faculty of Veterinary Medicine, University of Tehran,
Tehran, Iran
2- Associate Professor, Department of Parasitology, Faculty of Veterinary Medicine,
University of Tehran, Tehran, Iran
3- Professor, Department of Parasitology and Mycology, Faculty of Public Health, Tehran
Medical Sciences University, Tehran, Iran

4- Cellular and Molecular Biology Research Center, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

5- Department of Biotechnology, School of Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

Received Date: 8 June 2013 Accepted Date: 15 July 2013

Abstract

Canine visceral leishmaniasis is a zoonosis protozoan disease that is potentially
fatal to humans and dogs. In Iran, this disease is common and it is caused by
Leishmania infantum Iranian standard strain (MCAN/IR/07/Moheb-gh). Several
proteins are used for vaccination, one of them is LACK (Leishmania homologue for
receptors for activated C kinase), a 36 KD protein. Because of the wide spread of
canine visceral leishmaniasis in Iran, in this study molecular cloning of the LACK
protective antigen of Leishmania infantum Iran strain was considered to produce an
effective recombinant protein. Therefore, Genomic DNA of Leishmania infantum was
extracted and used as a template for PCR test, Then, PCR product of the LACK was
cloned into pTZ57R/T vector. Recombinant plasmid was extracted and analyzed by
sequencing, restriction enzyme digestion and PCR test. The results showed that LACK
gene was correctly cloned into pTZ57R/T vector and as expected it was 939bp. This
study was the first step for designing a DNA vaccine based on LACK Leishmania
infantum Iran stain for expression recombinant protein for subsequent studies.
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