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ABSTRACT

This study was performed to genotyping, expression and immunogenic characterization
of AMA-1 protein molecules ah vivo andin vitro cultivated and passagei ivo: 1
passagein vitro: 1°'p a s s &apes)a biemink ayser i / T¢rkiyeodo str
detect the polymorphisms of these molecules depend on the attenuation of the strains.
For this aim, total genomic DNAs were extracted from Bhdigeminain vivo andin

vitro cultured strains which have 4.1% and 11% parasitemia, respectively in order to
determinate the nucleotide sequences of AMAesearch the intronless genes in the
obtained sequences and analyzed the fragments in open reading frame (ORF). The PCR
was carried out with specific AMA primers which amplified fullength B. bigemina

AMA-1 (BbigAMA-1) gene.The PCR products were purified and cloned into
pJET1.2/blunt vector. The cloned isolates were sequenced and the obtained sequences
were deposited in GenBank with accession numbers KPOGBRRairwise analyses of

the sequences and mplg alignments with some other BbigAMAL isolates available in
GenBank were performed and phylogenies were investigated. The truncated open
reading frames (ORF) of the BbigAMA fragments were obtained and new primers
were designed for expressions. Total A&\were extracted from the same strains and

the cDNAs were prepared from the obtained RNA samples. The obtained cDNAs were
amplified by PCR using predesigned expression specific primers and cloned into the
expression plasmid vectorshe plasmids were subguently transformed int&. coli

BL21 (DE3) cells and expressed with IPTG concentrations. The expressed samples
were analyzed by using SBFAGE and Western Blot techniques and target protein
weights were calculated. Pairwise alignment of the sequencasiagseri/Turkey IV1

strain from in vivo passage 1 and Kayseri/Turkey IT2 strain from in vitro passage 1 of
B. bigeminashowed 99 7% identity to each other. According to the phylogenetic

comparisonsKayseri/Turkey IV1 strain and Kayseri/Turkey IT2 stsaishowed most



similarity t(@enBahkiacdessignino: N572&0Wpmeover the amino
acid sequences of these two strains shov@e83% identity to each other because of a
mutation in 103 nucleotides.BbigAMA-1 strains were expressed with alecular
mass of 2 kDa in different expression period3eper on the data obtained from this
study, BbigAMA-1 was evaluated some controversiasl target protein for vaccine
candidate to developing immunization agaBsbigeminanfections in cattle. Beause
of, this protein should be tested with both iaf vitro and in vivo experimental

immunroreactions using homolog locBl bigeminastrains in all regions of Turkey.

In conclusion, molecular characterization and expression level of target AptAtein
found in the two different passages Bf bigeminawere comparatively and firstly
determined with this study and polymorphic regions were revealed due to the

attenuation which showed mutational differences betweeaetive strains.

Key words: B. bigemina Babesiosis, Apical Membrane Antigdn Molecular
genotyping, Expression, Phylogenetic characterization
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L= E- 1 T4 o TR G o T SO - PRSP 150

kekil In4ivoBBIgAMA-16i n pil ot ekspresyon -al é&kmal ar énd
yapélan ind¢kl emelerin saatl ereveg®%renepkrloetreiimn Veekss
F= U - Y 2 R o N 0 0 PP 151
kekil In4ivoBlBigAMA-16i n pil ot ekspresyon -al ékmal ar énd
yapélan ind¢kl emelogreiim 2Z2kspaasgomg®sevipPedjienne et
yé¢kl emel erinin West ed.n....Bl.ot..anal.i.z.i...g2%.r.¢ntl82s ¢ .
kekil In4ivoBBigAMA-16i n pil ot ekspresyofnar-kalée kKimaT@r émna
yapélan ind¢klemelerin 2. saate g°re p20etjeeiln ek
yé¢kl emel erinin West ed.on...Bl.ot..anal.i.z.l...g0%.r.¢ntl82s ¢ .
kekil InditroB&H.i g AIMAI n pi |l ot ekspresyon -al éxkmal areénd
yapélan ind¢gklemelerin saatlere g°re protein eks:e
E= O A= U I T T o R A 4 I - SRS 153
kekil In#&itoBdD.i g AIMAI n pi |l ot ekspresyon -aléekmal ar énd
yapélan ind¢klemelerin saatlere g°re protein eks
E= U TO- U I T T o R A 4 I - SRS 154
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keki | In«gitroBBigAMA-16i n pil ot ekspresyon -al ékmal ar énd
yapélan ind¢klemelerin saatlere g°re protlomn ek:e

E= N = U I 2 TR o O A 4 0 AR = 0 PP EURP PP PR 154

kekil Ind#itroBohigAMA-16i n pil ot ekspresyon -al ékmal arénd
yvapélan ind¢gkl emelerin saaddiemree at°kiesiprwea ed mn ekkls

F= U TO- U I 0 T o R A 4 I - PR EUSS R 155

kekil In#&itroBBgAMA-16i n pil ot ekspresyon -al ékmal arénd
yapeél an i ndagtklleerneel @g¥rien praotein ekspresyon seviye

L= = U I T TR o O A 4 0 AR .= 0 PP EUPP PP PR 155
kekil 4. 43, Eikk \ivpve ie \d@tryp BhigAMAGLIN rparsoét ei nl e.r.i.ni.n.ldnt r ol

kekil 4 . 44, Safl akt &r ma e s n a snevivaBhRigAMA-p dafaproinininf r a k s |

VA ST (T T =] (o 1A= 1 F= 14 158

kekil 4. 45. Safl akt ér ma e s na snaitraBaigAMA-p sabproeeinininf r a k s i

VA ST (= T =] (o 1A= o F= 14 158



1. GKRKKk VE AMA¢

BabesiosisBabesiat ¢ r | eri nin neden ropikiimkugkaiféenongak)
alan¢ | k e leweir vé gabani memeli hayvanlar ile insanlardayday gén bi r K
seyreden hayvancél ékt a b¢yeék ekonomi k kay
heki mlikte kri ti kbornt weezoomotikskardkterlp protoaoey loit ° r
hastal ékt ér . B a hndraphylursunda QulunanBabesa sopuhda yea

alan intraer i trosi ti k parazit t¢erl eriSéejtarrladred

babesiymdi sa-ean par azi tBalbega HigeminaRhigbieephalusi r i

(Boorhilus) t ¢r ¢ kenel er taraféndan nakl edi | me
Babesi oshapearklaarkeea et kin bir tedavi yor
korunma tedbirleri al énmadejée takdirde |
kull anél an et ken maedtdkeinlienr oMes kKt badujmal ¥y
anlamda zararl ara vyol a - ma kenakdoénrt.r oK @ r ubngr
°nem takémaktadeéer. Ancak kem&kamdcsaddleegsin
ol uku, baze akari seeldl bé e n gkeabrakngav dsiérreans € n
hareketl eri il e i bgi L d¢zenl emel gbii n v

nedenl erden dolayé bu y°ntemle de Biam a
nedenl e swmpcaycddllarda kor unmadrame a-kaél éxrmatl

bakl anmék ve bu kapsamda ¢retilen axkeéel ar

G¢éen¢g meBzldgemind nén et keni ol duju babesiosi s

ol arak kullanél maktadeéer . Ancak buvahbhkl ar



sukl ara kar ké& ddirlereBonredeglé;, s ted¢ 1 ¢ maennadsititach € € b a Kk
yeter |l kor uy umawklt agdwldr sya&jl |l eayama Ky &pBnlad a r c
bigemind n & n yézey protei nl aroilnojni k moyl aepkésl | aerré
edilerekbabesi osi sde karkeé etkin koruma safjl
proteinl er:i belirl enmeyapéladre ka b gellileé a the f
Babesiat ¢ rth &k tia ol diajkegermzapekompl eksan p,arazi

parazitin Kinvazgokundath g c 1° exngllen | oynayan, apikal kompleks

organeller ar as €& n daptri yeemmik canl eaml, e r il e bunl ardan
czerinde - al e k eBunpaoyemlerdbnabirl demimleka e m ¢ r ¢ n
transmembran protein olan Apical Membrane Antigenl (AMA-1) 6di r . T ¢
apikomplekean parazit te¢grlerinde tip | inRltegra

parazitin kinvazgolue & g a krédkhhbdiare r o | oy rBama kytéd d €
konuyla ilgili y a p &€ | @xma-| alr I n BAMAI-16 nldiirf i ndlk api kom
parazitenfes i yonuna karké geliktirilmeye -al éxk

en umut verici protein olarak belirldn § 9 r ¢ mekt edi r .

Bu - adh 8.kbmgeminaKay s er i /inTvyo (k. ipas&) vein vitro (1. pasaj)

s ukl arizele edle AMA-1 proteinin (BbigAMA-1); klonlanarak mo | ek ¢ | er
genoti pl emesi ni pekspresyorpél ma s aj, | amnmrokjk
karakteri zasyamlkarhémrén kar askutké raérla greteind a a't
poliformizmlerinin belirlenmesive bu proteininB. bigeminae nf eksi yonl ar é
geli ktprahimeasan rekombinant a K @ofarsiyel ve - i n

gevenilirlijiama-loanmgat &onmasé



2. GENEL BKLGKLER

2.1.BABESKOSK KN TANI MI VE TARKHC¢ESK
Apicomplexainfraphylunundayer alanBabesiat ¢ r | er i ni n mlkodidaana ¢
ailesine bajleée vekt°r keneler taraf@ndan
hastalt@lpi k ve subt reovpciikl bwel gyed bearndie hyaeyyv
¢czer e i ns anmekedid dickbdrae vezbonaotid karakterli babesiosig,y n &
zamanda d¢nyada Wueheréria banckoftifrasduitely o rarse )s6i( t al
tari f edi | #orneanfeksiyomdur Babesiksisi® Ir k def a 1888 yé

Babes tar af é&ndRaonmatnaynaé nH sakngmnméekttié rt.ar atbré nd ar

(o]

Babess éj erl arda g°r ¢l en ve hézla yayeéelan b
veya fAred water niieveved séjeériléxiktidesnidtl
mikroorganizna | aHa@matoccus bovio | ar ak I si. mlBanhda r mD Rt B |
mi kroorganizml er i koyun efi.trbesjefernyiamdae
yél énda Ameri ka Birl ekiki |Dbhewlnet |feTaxXad e
adl andéer dékl ar ePyrbsansatbgéminund h areakk ens niml endi
bunun bir kene taraf énd3n rBakIlbadidlidii] ianyin
protozoonun arthropod trapordart ¥inmdea n 1 %X | vy ¢
Starcovici bu parazitler8abesia bovisBabesia ovisve Babesia bigeminasimlerini

ver mi3kbi fer( yandan i Tiesis)aetkeniPyogoea bigerfirnum b e s
(Babesia bigeminad u n v e kkhipicephakug(Boephilug annulatust ar af é nd a
séjérl ara nakledil diJinin yayénl anmasén
bl gel erinde @Aegu KtedteBidngydtdunt tbabesiosis'i (bovine

redwater), ATexas fevero'én identiji ol al



Arjantton@dee Lignieres séejér babesiosi si
czere iKki forlmurtlaarn danethmirki nilnupSmith ve
benzer Kekil de be¢yeék, dijerinin i se dat
bil di rAlginggt akt ér mac é, k genellikle kanl feoterinde zdc e ni n
g°r ¢l mesbhérkkhrenmer kezi sinir sistemin
yapélan frotilerde daha kolay tespit ed
or gani,z’macReoplasma argentinadaha sonraBabesia argentinaolarak

i si ml e n 8abesiaiargentina s mi Avusturalya ile G¢gne
uzun yéell ar kull anél mékteéer . Bu duBum 1¢
argentinaile B. bovi® i n °azyedd i kl ere sahip ol duBu anl
bovi i n kull anéménén daha uywgpun MbBadyean
Stockman 19116de Kngilteredde yine séjeér
et kenl er t espnk ared@inmilasntaedivergenalaha sonraBabesia

divergenso | ar ak i si ml4eShdi ryminkel earydnle® lalr ayl& | eé nedc
bigemindya benzer b¢yék bir e tikRahaisonralserdent n d uj
vV e arkadak!l ar & kdnOR Gnajoy@ll @mala dddl adtder me K
Brocklesby 1976 yél énda sBehigemida,aBrmdjer, Bb ab e s
bovisve B. divergen6 i n  ° ne ml i ol d%8 juadruBabesdtadkirirl reir K tnii
1960061 & yél | ar éve 19860oyréll aérnédnad a B rHbocyktl ee s b y t
ge-iri | me 8.ibovis(B.targdntindB Iberbara B. colchicg, B. bigeminaB.

divergens (B. caucasica B. occidentalis B. karelicg ve B. majo6 ¢n s éj ér |
babesiosise yol ar@ankbélbuleddi tgprkeirr o( dul

Babesiosis il k kexkfedildifji yéll are taki
hayvanl arén ©bir hastal éjé& olarak Dbil dir|
-ift-ide babesi osi s ol gounsuus ur ahpaosrt ad ceij lechi Kk

bulunabil i §ml ak é&). mékt er (

T¢r ki hyabebiabisilk kez1 8 9 (2 nydé@al Ni col e ve Adil Bey
séjérl arda Buwurmurd (afidairemhaatsit ra.l &€ kB. bigekiean i ni 1
ol dyihelwayné ékmayl a olop Qumbbamueli Kk ve Rai f, Kb

Lestoquard, G°ren ve Yemiki®ni,r Aysoyoébun - al



Té¢rkiyedde hal k arasénda AAjrémao veya f
19501980 arasénda mi &resksbnundaomobt oskeb
serol oji k; 2000061 1 yéll arén baklarénda i

arakteéermal 40 yapél méxkter (

22.BABESIAT]| RLERKNKN SI NI FLANDI RMADAKK YERK
Babesiat ¢ r |ITkher Taxonomiconile Systema Naturae 0RO ve s 0 n mol ek ¢ |

karakterizasyomkajléedmmgllPatema l gdlf)e gi bi
Biota ( C a n, lek®lbjia r
Domain:EukaryotaChatton,1925
Kingdom: ChromistaCaval-Sm, 1981
SubkingdomHarosaCavalierSmith, 2010
SuperphylumAlveolataCavalierSmith, 1991

Phylum:MiozoaCavalierSmith, 1987

Infraphylum: Apicomplexalevine, 1970

Class:CoccidiomorpheaDoflein, 1901

Order:PiroplasmidaWenyon, 1926

Family: BabesiidaePoche, 1913
Genus:BabesiaStarcovici, 1893

Son gaen ¢ kalre i k asit tabanl e malse&k | laerbey?®

géne¢gmegze kada BabekitOedrdée nt afnaéznhlaa n mékt ér . Ar
devam etmesiyle Ppenitlgrkteei agaé kenpyadil mes
(12.Yapél an fil ogenet i k BabesmwefTheitemad Ical es onualL

rRNA gen b°l gesine g°re filogl&neti k aj ac:



Babesia_divergens+capreoli+odocoilei+venatorum (71)
Babesia_sp._DQ329138

Babesia_sp._AB251608

Babesia_sp._DQ028958

Babesia_sp. (4)
Babesia_vogeli (16)

_ Babesia_canis (2)
0.9 Babesia_rossi (2)
Babesia_sp. (3)
Babesia_sp. AB053216
Babesia_sp._AB251612
Babesia_sp._AB480557
Babesia_gibsoni (25)
Babesia_kiwiensis VI
Babesia_caballi (4)
Babesia_bigemina+ovata (12)
— Babesia_crassa (2)
Babesia_major (3)
Babesia_sp. (4)
Babesia_motasi (3)
Babesia_sp. (3)
0.411 Babesia_sp._AF411338
Babesia_sp. (3)
~=—"_] Babesia_bovis (9)
Babesia_ovis (6)
1.000 Babesia_orientalis+occultans (10)
0.773L] Babesia_sp. (7)
e Babesia_bennetti
Babesia_sp._FJ213579 — o]
Theileria_buffeli_sergenti_orientalis (67)
Theileria_sinensis (6)
Theileria_cervi (3)
Theileria_spp. (2)
Theileria_sp._FJ668374
Theileria_cervi+separata+uilenbergi+spp. (35)
0.958 Theileria_buffeli (10)
[ Theileria_ovis (12)
Theilerla_annulata V
Theileria_luwenshuni+spp. (34)
Theileria_capreoli (6)
Theileria_cervi (26)
0977 Theileria_annulata+lestoquadi (22)
T Theileria_sp. (13)
Theileria_parva (14)
Theileria_taurotragi
Theileria_sp. (2)
1.000 Theileria_velifera+spp. (16)
0.776 Theileria_mutans (4) — _
il Babesia/Theileria_equi (24) v
0.986 Babesia_bicornis iy
Cytauxzoon_mauni (8)
Cytauxzoon_sp._AB480558 IIIb
1.000 = Cytauxzoon_felis (4) il
. bl bl S ticaia; i Ersaiin
sia_sp._|
a5 - Theileria_youngi e [Ila
g Theilleria_bicornis ]
Babesia_duncani (6)
Babesia_conradae (2)
Babesia_lengau (13) II
0.754 <] Piroplasmida_sp. (7)
: Babesia_poelea (2)
————""__] Babesia_microti (35)
1.000 Babesia_felis (12)
Babesia_sp._AF244913
Babesia_sp. AF244914 | |
Babesia_rodhaini (3)
Babesia_sp._GQ225744
Babesia_leo (2)

Cardiosporidium_cionae

k e Ril.IB a BabesiaveTheileriat ¢ r | eri RNA d&8ri5 bBajesiaealnearliinzilrner i ne

filogenet i.lCardiospordinnsiIpé k Idaeérké dal (O ar ak

ver.i

(
m



23.S1 J1 RLARBABESKAT} RLERKNKN GENEL MORFOLOJK

Séjeéerl ar da B.lhigdmmaB. bavis, BOdvergendB. majort ¢ ni $ebep
ol maktader . B uB. jakgnou B. roccuitansveaBr evatdtas, r | er i ni n
séjérlarda g°r¢lrddil diji bildirilmiktir

Séjeéer | arBhlesia & r ¢ leen, be¢yeée kl ¢kl Babesmte ¢ rgl° e rei
ol mak ¢ogreupet a kiincelBabesab ¢t i er i Kegyywkar |l ak,

ar mut KekI|5 @& of kp¢r IBabesiat Brely e ki i se; y u
veya armut keklindgdOrd e@ atreaBsisesial akdhizek.l e r
piroplazm f or ml ar &, gel i kme d°nemine g°re ©°nc
ar mut bi-i mini al makt avdeeyra adi j etri f t r oaprhrou
b°l ¢nmeyi takiben gen- merozoitler (ince
px - alesmaéhmsonucu veya kendil eri enfekte ko

retikulosit ve/veya eritrositlere girerek enfekte ederler ve tekrar yuvarlak, ameboid,
hal ka veya ar mut Kekl ini al maktadeéer | ar .
a - a(b]1&21) . BRBabesit ¢ r | er i fju grupth;B. bigemidaB. major,

B. jakimovj B. ovatave B. occultansb ul un mak t a @abesiat ¢Kr¢l-esrki ni
bulundj u grupta iseB. bovisve B. divergensy e r al maktadeéer . | K &K
parazitnmor f ol oj i k ayr ént el ar é& g° st ®abesid ke sme me

olarak bilinen iki grup kolayl ékla ayeéert

Babesia bigemin& mi t h ve Ki | b Babestt ¢ r1I8&1Bi, n begry ¢ &l up

I -erisinde aranut vewavdgbkeksi nvkekill.i 0
formundadér. YB8veOrltaktaor mE&8m®Ok 2azammiui ua
Eritrositer formlarda konoi d, mi Kropor | &

anterior ve posterior polar halka tipik iki adet roptri bulunu¢ k e k), (22-23.. 2
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k e Ri2.IBabesia bigemina n @raplazmik formt a(25g
Babesia bovidBabes 1888, Starcovici, 1898,¢, - Bakesiat ¢ r | eri ndendi r .
i - enrdieskii merozoitler; ar mut , yuvarlak ve
yeézek formlaré bu t /Babesiadovignerpzoiten, 1,81, ar Okm g
b¢e¢yeéekl ¢ énde ol up genel | i RR-2). eritrositl el

Babesiadivergens M 6
1,5 Om).

genel l ikl e

Fadyean
Merozoi't

eritrosi t|

formlamg¢ldabig?® r .

mi tokondr.i yoktur .
(22-24).

Babesiamajor Ser gent , Do
Babesiat ¢errli ndendi r .
Kekl indeki formlar
a- é (a8 exars.r

and kS¢g-Baklesmatanr, | dPilidendi

leri, genel de -0 ft hal
erin periferine yer|
Merozoitlerde, konoi d,
Mi tokondr i benzer. V €
nati en, Parroti Lestoq
Merozoitler, eritrosit|

1,5x%x2, 6

Om,

yuvarl ak



Babesia jakimovyi b u t ¢ r Babegsigetkk enl eri nden odda p ° z
séjérlarda g°r ¢l mekte, bunun yanénda kar .
ol makt adeéer . T r laodes aicinugkyeanle s b | draakaf éndan n
Ayréca mekani k ol ar ak at sinekl erink tar a
belirtiler Babesia bigeminga benzemektedid ).

Babesia occultans30 e m wuzunDufeugdni KI12i J i nBakesia b ¢y
ter ¢28)¢er (

Babesia ovata32 e m uzun,” uwg wreda ,k |1 1 J i nBhleesiab b uper b
i -inde gdé&Ma( makt

24.BABESIAT | RLERKNKN HAYAT SKKLUSU ve GELKkM
Babesiat ¢ r | er i besl enme, gelikim ve -o0] al me
bajéml édeér . Het eroksen bir gel i kme g°s
gel i kmel eri ni |elixodidagail |ée skionnea kd ajrl @ kenel e
saf hada gerBabesial gxlt eri r def al ol arak enf ek
kan emmel eriyle nakledilirler. HBapesia s i k
t¢rl eri nde (=$egse strictgBlabegias ppe) ve gesenseldo) ol ma
Babesia (B. microttb e n z e r Theileri8 anmagd na k!l in varl éje il
bildiriimektedir (16, 28, 29).

241.Omurgal & Konakta Gel i kme

Enfekte kene kannée mie kj urozdithar kdopmaa § jaé enj e
edilirler. Lenfositler veya -dreintfroobsliatsitk aBk i z o g ¢
microti ve B. rodhainihem s°z konusu gel i Kmel8&RNAI | | er
dizilimlerindeki fardarda n  d dHeikerja®e Babesiasoy ar énén dékeénda
dol ayéseéyl a yeni bir healoay daar stné&rf mameéallé:
tart ék g30nBauk ttacdrélrer d éBabesia g r Kk &Ir a m i ddirgkeoro r o 2
konakpmena ge- er | e eritrosideregirkrieri f ol ar ak

Babesiat ¢ r | er i i -1 n eritrosit i -eri sine i
basama]j] én &porabitlexk t emdrekt e kenenin kan e mme
dol akéména ge-er ek lerer iSproorsoztdietrlier i st iere

endositozisle ol ur . Sporozoitin t emas €
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myozinin r ol al dej e mekanizma ile bir i
sporozoitler, direkt olarak (vakuol ol uk
eritro s i t i -erisime dgirrodmzop dr kzekKiltilnee d° ng¢ K
al erl ar. Bu formda parazitin sitopl azma
reti kulum belirgindir. tekirdejin etrafé
edil en vezike¢gller varder. Trofozoitin gel

deji ki mler baklar ve Gelngi omaga®eeleihemnmeky°
ayget ile ilikki halinde ol an mi kraolaeml e

-evril mi k ol an - ehomofedvenispeteny o ¢ k h e tapdhiptig ma € y

¢ekirdejin htormoff@noiytaipné ste¢gm gel i Ki mi boy
merozitlerde de ayneder . ! 1 e meTaodomoitin® n c e
olgnl akmasé il e,dasna ogpdlazmadea] mikanem, reptri, s o n u
subpellike¢l er mi krotubull er ve pol ar hal

tekrar meydana geliint .u-Ol lgasnmanxda ttomdroczu
ol uk trofozoitei zogoni ye benzer Kek=?24,34,82.Bki ye
b°l ¢nme s é r aynamak ge ovala foral za dal®, nameoboid ve armut

formlar éna kadar dej i ke nfipirogazmid formlar o daldenir. ki |,
Trofozoit, ikiye veya d°rde Db°l ¢nerek k ez h¢crele
Ol u kgaennmerozoitler ( i nc e vV e usdumbiyraipredeanm ) ayr él
membr anl aréné par-alarl ar ve saj B33 erit
Eritrositlere girmekisteyen merozojtb ak | angé-t a s © zitrosklezen u s u
rastgele temas eder. Takibenk t i n ve mi yéo zh inri nme lgdkal i azl ndaéy
compl exo6ijnm badmnuwmdakt i f ol arak eritrosit
doendg¢r ¢r . Bnut asspyeosni,f iekr iotrrioesi t membr3nénda
3. Bad angée-ta merozoitin y¢gzey °rtegse eri
Apikal kompl&ksbi n eri trosite temas edecek pozi s
bakl33r. (Dajaft an merozoitlerin yé¢zeyinde

proteininin eritrositlerde bulunan C3 re

rol oynar @38) . Tutunmada r ol al an °memavitlerin - mo |
y ¢ z ey | surfacecodting mol& ¢ | | er i di r . Merozoitler bt
Kekilde hede3%. obdraktt mm<firtt laer g i nvazyonda
merozoitlerin roptri ve mikronem proteinleridg@) . Tut un mBabesia rpa d émrd a

apikal organellerinden mezooi t y¢zeyine veya konak erit
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sal gél arl ar . Bu organel l er parazitin al
mi kronem ve dense grang¢ll erini kapsar.
proteinlerin,dahareeny e hridydaia@himad &jtéd r

Merozoitler, eritrosit I -ine girdikten
besl enir ve hemogl obini tam ol arak sind
eritrositlerde pi gfmehenen ukemud Kelk!|l madéd
Babesias oyunda bulunan tg¢r7) erdeofg8zgil memé&kyly
b°l ¢ner ek k eozoitldr)gneydanad getirip2). B. vigemnd da di pl oi d
seviyesine sahip piropgenl ar d an f affighkm@ntol pr ek(crnsclegll e
gamontlarlbadé verilen oval Kekil | bir merozo
vekt©or kene tarafeéndan al énéncaya kadar
eritrositin par-alanmasé IiSjoemnucsajSleames®t i
girerek onlaré da enfekte etmektedirler.
da konajéen diren- kazanép par 83t |l eri t el

242. Vekt ©r Kenede Gel i Kim

Babesiat ¢ r,hayat si k1 uksd sammémeée nv ebksty°irk Balesiee | er d
bigeming Rhipicephalusevertsj R. appendiculatus R. bursa, R. annulatus, R.
decoloratus R. microplus R. geigyi R. australis R. calcaratus ve Haemaphysalis
punctataile, B. bovis R. annulatus R. bursa,R. microplus R. geigyi R. calcaratus R.

australis Ixodes ricinusve I. persulcatusle, B. divergens I. ricinus ve |. persulcatus

ile, B. major; R. calcaratusve Haemaphysalis punctaié, B. jakimovi, I. ricinusile,

B. ovatg Hae longicornisile B. occultansise Hyalommamarginatumt ¢ r ¢ kenel e
nakledilmektediler (5, 22-24, 43 44).

Babesiat ¢ r 1l eri nin enfekte konakt artrainsaarialle me n

ol arak enfekte dojan | arvalarda enéeka t | i
konaktan kan emmes:i séraséenda eritrosit
gei kKim evreleri bakladenaKamer eakimeraszeittemva s e n d
°zelli kle ovoid ve yuvarl ak f or mkemenimer oz

midesinde gametogodi® n e mi n i Bonafkel katteé rkleanreni n konaj ér
taraftan sindirilirken di Jerinyamdamnmd ¢ byr

gamontlardani st r ahl eald &r pweerrd | en, - édisemniklegningé f o |
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(ray-bodieg ki popul4sdsByuo naur aodlau, Kk ubru  f or ml ar o1
da parazit, eritrositler Cioker-+allehtdekiék:

cisimciklerin bir araya gelmesiyle b¢yeék

haplodsayéda tek -ekirdekl:i é 42 Daha konr& bus i mc
y apél artelr arhya rgelereksirigami (45) yolu ikber&k¢i,¢pkaehk
adl andgu@dan ol uktururl ar . Olukan zigot,
h¢e¢crelerini enfekte eder. Muht emel en bur
bazofil ik h¢crelere yerl exkir . t l&hliyedid a d
ookinetler(v er mi k¢l | er ) meygaoargelig i- n ktaltdrée membr anl
°n ucu Kemsi-iemuzkhl mdendd 1ve api kal kK on
mi kr onem, subpelli k¢l er mi kr ot u bkinétler, pol a

buradan keneni n h elf.Bhbesmafbigemaa gk°e n ee dbear jl éerrs ¢

gel i ki minin thazd os af alyardéarudzanglt i - i n t ek
mayoz d243)i.riKene bajéersak hg¢cr eleamesiyled e,
Ki zoglomwa)r Bu -omak «kekil i hareket| i K i
ovaryuml ar dahermatodsmatkl egzerkeas fibriller

dej i ki k tipte dokufazrzée kemth ekt e ssexahaer lver
Kizogoninin tekrarlayan sikluslareé ger-e
|l ar val d°neme transovari al nakil ger - ekl
Rhipicephalus(Boophilug soyunda bulunan -vVvekt&da,uk @n e
Babesiat ¢ ril -eirn d eir h@yat sikiubui adaptasyonuddg).

Transovaryal yoll a enfekte dojan | arval e
girerl er ve -0k - ekir dekS$porogahi®ynod nul eirlee to
sporoblastla , sonr a sporobl astl arlap! piad - ad ayn

sporozoitler meydana gelir42).

B¢ tRBabesiat ¢ rl erinde sporozoit gel i ki mi , her
omurgal & konaj énaBu ut katdgakiicarnsdka Ioheazeiiheda s i n
gidensporkinetlerbur ada yuvarl akl akérl ar ve daha
°nce spor obl spwdzditlarro | s @mmba s d a da,isgoroitleria 6

gel i K1 mi enfekte | arvaneén konaj éndan Kk
spoozoi tl erin ,pakbygmék eéamggayg al er . Dol a\
sadece kenenin nimf ve er g47m8). @&aziennakier i nd



l arva d°neminin dékénda kalan ni mf ve e
ger e k| e k48-bl). Bu duruni,B. boviet e f ar k|l Bhbksigdesbewi
enf ektif sporozoitlerin ol ukumu, enf ekt
bakl amas é-8 & g tgeekr e- beékl eR8)] (12).

Sz

./-

e/ ',-',

Ts Eggs
To

oy

2\
O
/

k e Ki3.Babaesia ¢ r | er i ni nEmfag/latte sk &kh eisiun kan emmesi es:]
verilen sporozoitler (Sz). Sporozoitlerin eritr
Trofozoitlerin i kigel érf | menrmezsdiytllee rme(yM)a.na Bazé

gametositler (G). Kene bajérsajénda gametositl e
Strahlenk®rper cisimciklerinin bimeyllaexgsiekipdtlegin e mey
kene hemolenfine ginesj -mgdsa@& ovaryumlavar we mledtrmésisdndue kt e e
ol ukamval dP°traesavaryafTe) kakill ., Kenel er i n Inde(lagva, nimflak am ev
ol guph dokansi yel enf e KransthdialfTis)aalkili Kinetleris sparegonyeerésinia - a n

bakl|l at makngrziem et ¢ k sgirmpesithle z4 elei ( SgR | i sporobl ast |
Sporoblastl ardan yeni gel i ken sporozomesildgr kenei

2.5.BABESKOSKNK EPKDEMKYOLOJKSK VE YAYI LI KI

Babesiosisbébin epi-demakolagjais€inmadd, veékitkn
yané sér a, b°l geaj mafi kK iveeas$yanadurinwdéal ebreiy,¢ Kk
°nem ar z et mektedir. Vekf €t érkleamreée twe | e
aktiviteleri i | e spesi fik konakl arén varl ejé, b
dur umu, yayeéel exke vV e mevsi msel daj el e ml

kavramadad4®°nemlidir (
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Babesisosis ixodid keneler ile nakledilen bimhast al ékt ér . Dol ayé
epidemiyol ojisinde en °neml i faktorl er
aktiviteleridir. Kenenin aktivasyonunu

Kenelers é c a k| éJdeun] ud (k& kk aoMilera(52)e Bablesiaetkenlexikirt de f

kenelerde inaktif halde bekl eldP4k2@rACyhae
R. microplus kenesindeB. bigemind nén transovari al ve tra
ol duj u ancak enf ekte kenhkei akt gael aorlénu ki
-ojal manén -Bagladeajosmmrae sporokinet ve spo
-al ékmal ar s o n2d,62 Ancak bui aktiVasyanimkenenin kan efnmesi ile

sajladéjeée aktivasyonl7,kRh¥ayandaB ki AG cokisbeakma
s éckalkdreen s¢rekl il ifjJi halinde enfekte ol
ol mamaséna rajmen enf ekt @ rk e nfeylneBabediaaczal ka
etkenlerinin i nhi be ol maséna évrea hnaetdean
olabilmektedir {5, 17, 24. Ouhellive Schein§3) , yapmék ol dukl ar é
d¢kek eéséeda inkgbe edilen enfekte doymuck

oranla daha zararl é@ ol dukl aré sonucuna V.

Ni sbi Réekh, vhem vekt°r kenelerin gelikmes
a-eéeséendan °nemli olan dijer faktorlerder
yerlerde d i K i kenel erin topraja berakte] é y L

yumurtal armdamaltaa viae -kl ayéséeyla kene poj
gel mektedir. Dijer yandan, g° ml-3 k k odreg ki 1ké
keneler s°%z konusu kurakdekttabodaltayar?h
cretim ve kol omnmé@redas ygoaenelalliegklmal apt i mum 9
inkubat°r ortaml &3, %9. t erci h edi |l mektedir

Babesiosisdéin epidemiyolojisinde, konak
g°sterse de °zellikle hayvahénalyamaeijeé¢@d
arz etmektedir. Endemigkt a b i | tyiark alyalnge che k|l er den doj a

bajéekékl ék sebebiyle hastaléja karké dir
ayda sona ermektedir. Takiben7/4 ay da s ona eurkenma kytaakd édi.r eGet
bu t¢r sé]-2randdababéki Bsi s nadiren kIl

hayvanda uzun sg¢reli bir bajéekekl ék keki
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%7501 nin Ik 9 ayda babesi osiel® endemilak al a

stabilitenin korunacajé ve klinb7kk8.hast al

2.5.1. S é |BabesiosigthninD¢ny ko6 da&ayél eke
Séjer babesi osi soi i e i | @« tSér]bébesiosida 6, d a
tropi k ve duwelrtdreo py &y gkeonl gel arak g°r ¢l mekl

Babesiat ¢ r | er i ve farkleée te¢grlerdeki kenel er

bir hastal ék ol 8).ak tanémlanmaktader (

Babesia bovisve B. bigemina Afrika, Amerika, Asya, Avustralya vAAvr upa o6 d a
g°r ¢l Brnmkapin Asya ve Avr up &80 dceultansAfrikadie r i | m
Asyad d aBh pvataAs y a OBl divetgens Avr upa VvB jalnsoyiiged d an,
Sibiryadédan (XOafdor edi |l mi ktir

D¢nyadda séj eéer babesis@si sBeln- i d2@ro@)ao | %k (
Macari st aned)d,a K403 I3y ag@d,a YiR2rBari s@1HNEBd a %2
Porteki Z7®@ 68 , %S2Z ney Af rr63,B B68)a, Wludz, edy7 AT r i
%10,842,269 , Sudan78)d,a Keb6n yla-80d74, 7doRijerda2d d a-9365 5

(73 , Mal e z 4% @a75 %1l 6HIi ndi st-86id §en , %BB 3 B I y:
%86-99,2 (77-79) , Tayl an-@a58d@0) ,%6 8o Bambi-48dt@l), %22,
Arjanti n8)d,e PRz a(196 @3BY,aGuatédba | a 6 d a95,80868 , 6
Bol i v %2458 &7) , Zi mbab-52e@)d e Ba8Rayi 62 €9,6de

Par aguay7d @ Vendze | | a6 d-#a82®B 8, &1 Sal v-#&350r 6d a
92 ve Guyaldd@ddalwrak bildirilmiktir.

D¢nyaodda séjeéer babesiosi soinin-6rnP4&Ie k| e
Porteki z7d @4 997%4 , Qu d a M8,9 @0, 9%M®09)3 Tayvanl®da %C
(200 , Mo z a mb-90k(i®1) ¢ %2"h u HB (1G22 ,%4 Z i3 md %3IB47e 6 d

(103 , ArjanB)dnovee MHB 4 i-g6,d @0da o0%6al0r,alk r apor e

2.5.2. S e |Babesiosignin T ¢ r ki yie 6day él ek e

Babesiabigeminat r opi k ve subtropik i klim kukajé
¥zell ikl e, Afri ka,OrAvausDorjau,y aQr tAav rwe aG¢ n
ol ar ak,Agner ilkar Birl exki k Devletleridnde i s
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T¢rkiyedde i1l k olarak 189006da Nicole ve
B. bigemin®d n é n y ol a-teje saél jaérré ; b aKbber shhBo sm s B}
Lestoquard 106) , G°r en 107 AySog (163, Mi nfi o109, Kuf t pénar

(110 6 én araktermal amMM@ mi 6 FOQud Kfaama d e h me K tBi°rl
mikrosk obi k bakéséné yapt éjlal) Ankarag &jaagréanrd a5 @
Séj] éreén 60sénda 119 e Atn&klairlaen] nd¥wvearmsi ( esi

kliniklerine geti Bildigenmnd $84 psej €r é©n habdmsu.

yandan Erkut 113 Ege B°l gesi 6nde i ncel ezthosk i 14
g°%°r ¢l d@g ksld, (Karadeni z B°l gesi ' nindebaze
Ké¢phel i, 4306¢, sajléekle toplamD8&8Pu skfpa&de In

sé] éxlpharne e( T¢grkiyednin farklée bol gqpeélag®@i n
czerine yapt éll® abBgEt\ve mila e maéBalkgénBnidIngel er
bul unduju rapor ediéetan(lk?x i T¢r Kiake dreinn HAS § ¢
séj ér | aegnmoas i psi rvoapklaal ar énén yaygén ol duj uni
%3, 50i nde B.hkageniin@ld&@ajné nk a y n aMki | nai nodj €l j ué nl&de ar k
Ter ki B.aigednmd nén Bdbegiaegpr |l erine g°re daha ya

S¢rmexttegr yandan OKEOnin Tg¢grkiyedde séjér
piroplazmosis vet hei | eri osi sd8i n yaygénl eje ve b
19766da Bul l of f I nt Epi z6da yay-lgomé ameéecxk
enf eksi yonl ar i -in °nenmMhl9 . blfakimp |l adén offt
mikroskobik olarak B. bigemng; Kstanbul vV e zmoasvsereptomwn d e

g°steren 112 (120 éEERaz )30y h dneossiinsd ek ¢6pOh epliir
406¢ndle, (Ankaradédnéen Beytepe 18° ygonrdel mBirdt ¢si
yandan B. bigemin@ n é n Van [JEBYI qqeg £in d & 823, uKaraderdzu | u

Bl gesi '"nde 7 @Babssmfpr ésapgtasdaidd2ldrraypnoé e
d°nemde Ankar adngnmigemmdou&n i milesosklebi k i n
ol arak bul2h n muxitjuerB. higemmd@ a énm Kk r os kobi k pr e
Mal atya ve bazé G¢neydbjar aAgéarddbdSams bheyP
s é] ér lndx2e faa; Kayser. y P28) e soi Inadrea k %6r, a8p o (r

TakibenBabesias p p . preval anseé, Kigon yed gy ®rMaad ian dyea
Tunceli illerinde %60,61L , 4 arl8 éndaafa y°rek)nddeg ain€a d
bildiril miktir. Dijer,nyardant eKooiny &&d & r |
kKl inikIlerine getiril &nbigdnnd dgaam | ¢ k e rbii r g el
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babesi osis ol guK®?. Sevelsvpark 13 dklami eur fa( il ir
czerinde ye¢ereogtt ekl erdi bir -al ékmada kan
babesiosis preval ansénée %9, 94 ol arja&r sap
czerinde yapeéelan bir -alékmada i se, mi kr
%1, 7 ol arak t188pi tSi edslbmiakt2i4dr0O (séj ér dan
mi kroskobi k i ncel emeBakesiasmpde s%yp,t1EFEh.me kK bh e e

yard a n , Mar mara Vve Ege B°l gesi 6nde bul un
yeér et el en bir arakteéer mada mi kroskobi k
piroplazmi k forml 236. t espit edil ememi ktir

T¢rkiyedde seéjérl arda MAabeisli ®@ss s0oinn sied e
kez Ankaradda yapel Bneigemindey al 8kba rskeg éa nétni k9oor
(137 . Taki ben bi 022 &28 s1Z5n128430 alR8t14)r IIEAT édle B(

bi geman&éanrtkié& or arakKkter méxkt éer .

Séj érlabreda odbi sdi n seroinsi den®i biggmmagr i ne
Karadeniz B°lgesi'nde 125 Askaeaénéd76sbuk
i se %100 bileh.urekibenB.tbigemings er opozi ti fl i 7] i ; A
%49 (139, %80 40, %7,3 143 ve %8,8142 ; Adana y°l45eve%7dde %!
(14);El azéej 6da %31, 9, Mal at y a3®d;a %o nly av ey °Tri

%53,07 (129; Kay s er i yor ek® ndvee %2n3t,alk3y a( MAr esi r
ol ar ak bil di ri | ImdekB.ibigeminaTs¢éerrkoipyoez i tgiefnlei J i ,
B°l gesi " nde %6 1, 8, Doj u Anadol u Bl ges

B°l gesi "nde %48, 8, Akdeni z B°l gesi "nde ¢

B°l gesi ' nde %6 8, 5 0149 r. a k¥ trea p ykainydeathd & ™T{ Ské
babesiosisdinin mevsi msel seroinsidensi
b°l gesi nde araxkter él méex vV e yapél an s el
seroinsidensdB. bigeminai - i n 0, 600, hastal ék insidens
(141 . kanl eurfadda yapélan bir -al ékmada

ve B. bigeminapr eval ansé %43, 97 183 ar 8kvahesdtap!| §a
-al ekmada i ncelenen 120 B éigemnd ysae rkuanrukné na r
pozitifli]jil3pel TgrE&nmektgieme(inde yapél an
il den 3773 sé&jér dabB. bdvisva B. bigemnanier b ppéeaaimar

tespit etmek amacéyla I FA testi yapual mé K 1
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A

%16, 90 uB. bigedi®ac e%9 , 4 6 0B. ovisheredeBnl@geminaa nt i kor | a

y°ne¢égnden poziti fl46) .bul Kamade¢ mi & (Bapegkarn
seroepidemiyolojikalb i r arakter mada, Samsun, Sinop.
Ordu ve Giresun illen d e , toplam 27 k°y ve 77 -iftl]
séjérdan toplanan kan ©°rnekl eri | FB t es

bovis %1 4 ,B8higeminane %6 ®@sbeuwisB.bigeminami x enf ekte o
bil dirlidl).mi ktir (

Sonyéel |l arda mol ek¢l er biyol ojideki gel i kr
DNA'séné ortaya koymaya y°nelik mol ekg¢l e
(PCR), Reverse Line Blotting (RLB), Nested PCR, ReEal me PCR Vvb.) ort
ve kulylaankkEd uma®ddB me kGeermreg m¢ezde bu y°ntemler

tekhisinde tercih edilir ol muxklardér.

T¢e¢rkiye'de PCR i le séjérlarda bab®9i osi
taraf @éndan Bybigpn@naAmékka roal uyp® r esii chadre YB8r, d$i, n (
ve Kayser. y°resinde %5 ol arak bulunmuxt
il e yapéel an -al ékxma&d bhigemnAp&ar i fyeirfasi w6

saptandFkt Kayber. y °B. lkeigemim&dneé ns enjoélrel kegrédear
%0,6(150 ve yine Kayseri dde séjeéer bareénakl a
defa RLB ileB. bigemind neén mol ek ¢l eol prak al anldb®t %ddi
Dijer yandan T¢grkiyedni n B-hbegemirtaill 2 o ly@trled rea
mol ek¢l er kar akt erl5z alSyon Ay ryapa | mawtséerr i
séjérlardan toplanan kenel er ¢ zBabesiagpd e vy a
sapt anmék Babesiasp.uKayseu K) olarak GeBanka kay é't ettir
(15) . uwoKaradeni z B°l gesi 6nde séjérlBr ¢z
bigemina%0, 77 or anénda 15)e.spKar aeddeinine kB9 Ir ge(si
czerinde yapélan bir -al ékmada, toplanan
ve elde edilers o nu - | Brhagengngprree val ansé %2, 2 1M ar ak
Aktas and Ozubek (55 Bartéenbéda 100 seéejeéer kan ©°r
araktérmada tekhis y°nt 8nmigemndparcalal RInNB € k @
ol arak bil cdiummimoldear dnerr.aylar - eékmék ve saj
cinsiyet ve érkta toplam 300 séjéra ait

Real Ti me PCR y°nBehgemnéoEhamé&lemad ansé !
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bel i r | elBgniZkou etral, (157) T¢e¢rkiyedonion 6 i linde
Karaman (n=12), Adana (n=13), kanl eur f a
(n=39) ] PCR teknijini kul | anaB. eigemiygaa p mé
preval anséenée %11, 2 olarak bildirmiklerdi

Te¢r kiBleotigiei | k ke d209Mitnarog flé&undlan Samsun, Or

vil ayet | er iHaeheatausié/gsiealissbasdar dkt ér maseé il e
G° kd1n) (Ankaradéda inceledifjgi 996 X4 bragre .
Karadeni z il l erinde mikroskobiBbdviakéedbal mapée

G° kslae ( T¢rkiyednin farkl e be°lgelerinde
czerine yapt éB.eéebovidn aak t armmaasréandae G¢gney D
gor ¢l d¢gjicmjel; u MAGB. havig(Babegia berbera Kar adeni z b?°
daha fazla bulundujunu il eri s¢c¢rmpaker di
y°resinde i - organl ar éndA)veAfnrkoatria 6ydaap €ll8an
16i N3INeB. bHviss a pt a nBaesiabevid.i n mi kr oskobi k pozi
b°l gesi ndg0 MBl4gt8yal ve bazé G¢gneyddpu An
arasédzeda $amsun yO°r ¥g iKndyes e w2 9 , 4P @8 nd e
bul unmuck vV e mi krAskabada&néinns¢ dinlslarak | - e s
saptanl@Bgkt er (

Babesiabovis er oi nsi densi ; | FAT il e Ankaradnén
(122137, Ankara y°resinde, 4kascsaiemien R20geé 9
340¢nde (128 An K &8) ad(néen ¢Cubukl1l29i | berd iumadne K tC
Cukurova b°l gesinde séjeéer baBbbogsi eshs @i, 219
ve hastaléek insidensi l4l).Babesabdvi®@r oparzak i &
Te¢rkiye genel i n2dE8 ELIHFATI lid e%AhkalBd ci v
%41,6 140, %1,3 (43 ve %2,4 142 ; EI|l azéj oda %1, 430ye Tu
Kayseri yo°r®indeoj wl AWAdol udda %5, 6, G¢n
Akdeni zé6de %31, 6, EgeddlgB 140p 1 p# avak Maa ma:
Sivasbéta vyapéelan bir -al ékmada i ncBl ene
bovei skbar k& anti kor ADz.i tTddkijye begedn &ll iemdne
-al ékmada ise 81 il den aBmn& BovisvéB. bigethinan Kk a |
seropreval anséné tespit et mek amaceéeyl a |
3773 séjér seBrhovisanuink & 22Uabéiy°n¢ignddn pozi
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Dijer TYamlidiaBnboviden mol ek sléer PgrRevdleanmAnkar

%12, 68, Burdur y°resinde %89 RL8 ileSAmkarsun vy
y°resindd ,%2T,r3ak(ya b°lbPenili mdak % adPpt anmeécx
B°l gesi 6nde 542 seéejer ¢czerindeeklgraRLB | an
analizlerine tabii t ut ul Bubovispree wd Idaen seéd i ¢
ol arak salgd anm@aktmamr a( ve Ege B°l gesinde
tekhis metodu ol ar ak BRbdBispk welviad malsmé k%O0v, &4
tespit el86). Aktas antd Ozubek( (55 ) Bartéendédda 100 se
czerinde yaptéklaré bir araxktér mB.tbavist ek h
preval anseéene %9 ol ar ak bil dirmiklerdir.
ger¢é¢neg wl 6 vak, cinsiyet ve érkta topl al
czerinde yapeéelan bir -al ékxmada B.hevedli nTi m

preval anseé %9, 3 oll56r akDi pbelri ryeemdexkt iTgr |
y°relerindanbowil del &tdlidreénén mol ek¢l er ka
(152, 153.

Ter ki B.eideyensile ilgi | i sénéerl e -al ekmal ar me Vv
yapélan bir -al éexkmada, babesi oB.idisergkns i ni k

piroplazmik foa ml ar & mi kr oskobi k ol ar 45K . s aBput atngré
i gili serolojik -al éxkmal3&ar vda Asenénbada
k°oy¢nxda37)( | FAT il e yapélan seroinsidens -
(144 IFAT ile yapél an ser opr 8yvdvergensse ykoskrl kaéma a &
saptanamaméxt ér . Buna karkeleéek | FAT il e
-al @ékmasénda 7B.dsegggnéeéeérkabidédsiamde kor ol u
(129 . Di j eB.diwrgemdanmnopozitifliji,; Doju Anad
%7, 2, Egebde %18, 5, Mar marB@ da Ebvazeg 6 Ka
Mal atyadda %0, 6 38 Tvuen cked yi sbedrei %A8), okwak(i nd e

bildirmixktir. ¢Culosn svwa ;d aa 9InejveB. degdne s er
i-in 0,121, hastal ek i nsliddensi ise 0,030
Ter ki B.elivelen8i n mol ek¢l er preval ansé; PCR
(149 ; Ankara y°resinde RLB42).l e %1,1 ol ar a

Babesia majgpun Tg¢r ki yednin Mar mar a bls0 fgkats i nd e

bug¢ne kadar mi kroskobi k ve serolojik ol
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yéll arda RLB il e By ampgaddl¢gamo | a kpgkz2iétr imfall iajr id a
y°rsi nde %0, 2 ol ax43 k Bamtuaan mgane&mda( Doj
B°l gesi 6nde yapélan bir -alékmada 389 seé
ki °rneBtmajor{ @8 pbt) &6d. | mi Kkt ir (

AktasandOzubek (55 6i n Kar adenRlzB Bttélgmrisjiiomideuyuygu
- al & Kk maBabegia®datdtan® én preval anséné %3 ¥pbpear al

yandanB. jakimovive B. ovataiseT ¢ r ki yedden heng¢gz bil diril

2.6.BABESKOSK KN KLKNKK BELKRTKLERK

Babesiosisdin elnertii;piekr ikKlriorsiik | eeldiekii yeé
-ékan aneddiC'yve 44lakan y¢sksek atexktir. Bu
dehi drasyon vV e hemogl obing¢ri babesi os

sempt oml ®dandér (

Klinik belirtileretke ni n vekt©°r kene tar af énadlazn gk¢onn a
i -erisinde ortaya -ékmakt aatBabesiat Ha dtea i h asy
sukl ar arasé virulans farkl éléjéena.ve s
Hastalndleret Peellikle erikkin hayvanlar i
ol an hayvanlar anneden kollasdgtralm lat agre - einc
etkilenmemektedirler. Hasta hayvanlardmar azi t emi nin art maseén
‘Céyen-akak bir hafta kadar devigdams edle & k |

sol unum s a,ykasstétnrdeamed retr @ g aaemék kaybéeéelda

Ayr éca, hayvanl ar da anoreksi v e rumi nal
hayvanliargeam toddukl| ar é, g°l geli k alanl ar a
yatma istejinde olduklareée g°r¢l ¢ér. Hayv
kavis ~-izerler, t eyl eri kar ékmék ve kab

taki kagdi Bakfphbngé-ta mg¢gkoz membr anl ar

taki ben anemiye bajlé m¢gk°z membranl ar de
Kekilde meydana gelir ve vyakl akék ol ar a
yékéml aneér .olardk wWa aemdyglabinkr & vV e h e mo g hebilir.i n e mi
Hemogl obingriyi t a k iHasnt ai khtaeyrwasn | arrtdaay ak i

verimindea z al mal ar g°r@91631649.Kan sul udur
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Babaesia bovid i | er Baleggt &mr | er i ne @%r ebi d Bhtwyismatr a |
enfeksiyonl ar énda, enfekte eritrositleri
mer kezi sinir sistemi boHakt akéepéen dheki
tremorl|l ar ve kAymé ckee kk ovieeynaeppds gweae g°r ¢l e
gebel i jin son d°neminde abort Kekill en
infertiliteye neden olabilirB. bovi®# i n beyin ve b°brekteki k a
ej i I i mi var der vV e s ék sékk bkl iomiglaniba&i d
Kekill enmesine yol a-maktader |l ar . Cerebr
bilin-sizce hareket ederl er, koordinasyo
B. bovisenf eksi yonl arénda bewian blag p ie3®d ralaaarke
i -erisinde perakut (18 R3:4B1166K).i | | enebi | mekt

Babesia bigeminai zol at | ar énén patojeniteleri f al
-al ekxmada; Avustr al ya'Bdagkminas ukaujreguarilaeda d a t
nadiren enfeksiyona sebep ol duj u, buna |

daha patojenik ol d1i5j. B. biganpna e n feedkisli nyiokntl iar

hemogl obing¢gri, -ojunl ukl a ol mas @atgenikk ar K €
et kil eri ise daha -ok eritrosit yékéeme
aseksy¢el b°l ¢nmeyl e -o0ojalarak i ntravaskyg
da hemol i ti k 1681 B.migemikae b bhenokt a( dolnaukréeem Kk
Ancak beyin kapillarlaréena da gidebilir

tékanmaséna 13®%] Istaaadl air-aekri 52 nde pAkuta k u t
olgularda,48 g¢n i -inde °l ¢m gor ¢l ¢r . Ted-avi e
0 arasénda dejikKir. Kroni k durumlarda i
hemogl obi n ¢18,063,d63r ¢ 1 me z (

Babesiosid i hayvanl arda hematolojik ve biyoki
ol makB.dbigethina | e enf ek tset aslégjjéérnl asr¢drae shia ve Ki
eritrosit sayeése, hemogl obin miktaré ve
ol maktader . Serumda transaminazlar (SGOT
bilirubin ve kanderlkimnmiyghsehmeeve yehkeek:
kal si yumda bir azalma g°r ¢l mektedir. To
di kkat. -ekmektedir. Pl azma fibri m®d enin

15,169, 170.
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2.7.BABESKOSK KN PATOGENEZK

Babesi kdf adbémda ortaya -éeékan a-kingnmistemin ol
°neml . bir yer e sahiptir. Borniatjréons i p | ayz
bi |l ekkimi nddegf i Ki ml er sonucu kallikrein |

bakl amaséndam haenmenksro reaksiyonu veya ¢
ilgiliolarakki ni n ve aktif kallikrein Blwmrleyria alra]
ol ar ak damar |l arda dil atasyon, k an akeke
bozulmalar olur ved a mar duvar | ar & nBeunn ugne -siornguecnul igliart
meydana gelmektediK ongl ut i ni n vV e fibronektin d¢

eritrositlerde ak¢i;dhe@mamnimar dvae tkéakpanmal ar K

i Lgili ¢ r ¢ mlogre naratzaarl ,é rplveez iuna baj veé ol a
eritrosit [|Ertnogitlgribmiyi ga° dalhdd . i - ar garmsit@mém
k¢ merlveen damdaekam@gsléenBuartip patogenez, d a
eritrosetkeaer ek k g mmabovidadree gt 28,KeB)dEan]kaillar

bl ok aj & rB. bgéemmavdE jivergene nf eksi yonl arénda i se
et ki, eri t(7npsi tKki manarvederenzeri maddel er i
ge-ilrigeni bozmaséyla erd3troBunhbuer ykokEad
patogenezis; késmen immunite, ©°zellikIl e
bir-ok hg¢gcre i - pat ojene karké Kkorwuyucu

g,t ¢mor nekrozi s-a)f akda °ni tarl ifla o KTSNiFt (NO) 6
ilgilidir (172).

Patogenezisin temel i, eritrosiveledtrogite k i

p ar - alsanuauamsyéana gelen anemi ve anemik anoksidir. Anemi rejdrigtati

ol up, kan tabl osuna bakeéel déj énda reti ke
Meydana gelen vazodil at asy on -spesifikgenehbbiran k
yangé tabl6gsle3,1d) .ukAzal(an kan dol ahm@am héz
organl arda anoksi meydana gelir vV e par :
kaynakl anan metaboli k ¢reé¢nlerl e genel bi
sistem h¢gcrelerinin °zellikle de Img¢ggtivyo
fibrini uzakl akt &r mas € yanénda enfekte

Hi stiyositler, dal ak vV e l enf nodg¢l | er i

dol dur ar ak b u organl ar da hi pertrofi vV e
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yummu | ar é, °dem ve hemogl obi nemi ye bajl e
Hemol iti k olaylara olduk-a duyarl é& ol an
hemogl obin ile doludur. Nor mal Kartl arda
mi kt arl é&n oflaaj u duruml ar da emi | emeyer ek
hemolizin kKiddetine bajl éedeéer. Akut ol ayl
kesesi, kérmeze@d3¥nkl i idrarla doludur

Nekropsidek onj ukti val ar , yakk udsaunwmr areeami kalwe
g%zl enir. Ser ©°z zarl arda petexkiyel kana

Kar aecri jve dal mkydabay gankkeseskktoiyru-y sar &€ saf r .
Il yice doludur .lemikdr adriuniee E€ensik; rvegmekklioky i dr ar
gerginlekmi ktir. Dal ak sert kevaml édeér ;

takar . Bebrekl er koyu renklIlidir. Dijer

g%zl enir. Akcijer verbdBeyakoi eekli éeddi pet
pul moner °dem yanéséra beyin gri maddes.i
ol duj u. g?Awy ¢ le g pum gependokandigumda hemorajil d u jnue r\kee z |

sinir sistemi har abitydtoij i kku bhi® fRR4d3/d82dtaa d ¢
170,173175).

28.BABESKOSKTE BAJI kI KLI K

Babesi osiigninain k ggramné& t doj al vV e kazaneéel mé
taraféndan ger - ekl eme k ani Dmapasifik ddnmayag K é k |
(nonspesifik) komppent | er mi kroorgani zmal ar a kar
oltur ur | ar .b aK aézkaenkéhlienkéi ksé st yabancé Bhdaant
uyar el an vV e sadece @eba mtantjerlen bir kezzdpha ol

kar kel akél dej é akdde cedap hesilmesins ldéyan bib sistem wlup

humor al ve hg¢ekkesrte sakayanaalaBabésiaa g r | er i [
doj al enfeksiyondan sonr a, k u v.vEafekkiyion bi r
sérasénda fagosetbzaonelaetimasmakeoaf @klitar
enfekte eritrositlerin membran ge-irgenl
eritrosit i -ine girmel eri sonucu et kenl
sayéseéneéen, canlsd ndrgmek zmaliaar yeter || mi
° nemlidir. Opsoninlerin mevcudi yeti vV e

artmaktadeéer . KIl'k enfeksiyonda &konajén c
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°neme sahip ol d% 179.rBghesat deépé&c¢c &r hdyvanl a

-ékar el masé, hastal éjén klinik g°r¢l mesi
antikor cret mez, enf ekt e 17,11d8u Enfelsiyorun r o s |
tekrarl amasébdpeweambhdilés ¢r dldalsit ab Eeiné k taa | :
enfeksiyondan sonr aki alte ay i-1in, g -
bajékékl éjeéen koruyucu et ki si bir yel k ad
tekrar duyarl él ék olde maakytvaadréelrar Einldke me rkf e
sonra genellikle sonraki enf /R §80) yBomun ar a
yanémrdoaf i | akti k bir I mmu ni Babssiab gedla mes kmam
I mmunite gel(@B0k@8).i¥itreakyadi rbabesi osi sdée k.
patojenle i1 ixkkild.@ mol ekg¢l er kal epl ar ( F
bunl arl a bajlanabil en, doj al i mmunitenin

bakl at €l mas éelniéek es arj d adgpptadrdlod  TL(R® ve TLR11
(182 183.

Babesi osis tedavi si g°ren (°rnejin i midooc
homol og sukl aréena karké yeéellarca s¢ren

korunmadaenfeksiyon zorunludurl(84, 185).

Babesiosi sOgelant K & dier d wepimaredaksiyéna kegare y a K

enfeksiyona karkeé «kekill enen d#dM8/A8Ma bi - |
Babesiosisbébe karkeé «kKeki |l |l etermektedirBas taumrus, er
ér k sB poeiselnd re&krs i y o nBosindeus(aZ ekbaur )k éér ke seéej é

sé]j
bab
188).

e

duyarl & ol duj u B.ibigegmnay a mkrktrike. dAyaak él é]
érl arda benzer ol dujKngiflaidze veedi Avii «Kpg a
e

siosisbébe daha duyarl ederl ar. Y2Lr | i %

Yak, séjér babesiosiSepiemdpputhdeamidibaki aybha
ayda belirgin pitheaekotdegndpdapwbdakanw,a %X ada
yak direxgi. Earfded&rsi (yonu d «lamelefdencdeache n kg e -
ayl éktan J&l, BrpivisuewBz@igemnaenf eksi yokda | od @k - &
hassadtn&eralkark.ajodh maywameden do] aB. bdvisve®] €l ar
bigemindya karkeé diren- aid).uknazbo dtdiik]j i bibri |k Irc
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anneden dojan buzajeéelar kol ostrumpagif ant |
baj &k ékd rélka rk.a zBaniki pagadite kakée dha di r enj€ll iadi n lke
aydan sonra en az-6 ay devam eden nonspesifik jdol diren-1le Kkor
nonspesifik diren-, jlagjieeBuzdié |i anmkeune nybap &S &
9 ay araséndaki mfhdeRabesidenif ekilst yonuBa dtéar L
endemik sabitlik olku r . Daha sonraki d°nemlerde ort a
ol d¢er ¢c . Buakbinti kel &r hpdklaag®r e d8l i bir

Babesiosisot elkiyildbkme ninre &kradamd&n i et kenl er k
az mi ktarda etken kanda birka- yel varl
konak 1 mmun sistemikur.d@ra@ais@mmuami tbd r mahdbernagke t
dengekongé n i mmun Isii rst 2z aoylenddechariaé reanfeksiyohlaaar d a
kakée hayvanl aré korumada b¢yék °neme sahinp
Prei mmuni syon, protozoer hastal élkekldin da s
Bubg&e k| ék ybai -aknut, enfeksiyonun atl ateéel ma:
arj@lneada azar azar enfeksiy®z wyranaenk mar u
al anl arda hayvanl! ger ek orreueanf eXnsd ayko n fuzae ia mnua
S¢re hlaadtdeentenf eik t+ veea kkta®l rd ekiduneaddige r a hagbar da
g°r g%r me kB. bigemnaenf eksi yonl arénda bu | aten

1
(o]

kabil dijiBubeséebepl enj Ktbiarb.esi osi s gor ¢l
| gel ere sokul aivonakay k@&nlygk,s elku haamtalg ge

® T
o

5

fekte olurl ar. Poei Gnmkwoir okl € b@ad e il a

o

neml i dimrg ni Yy @nun e terfeksiyonua kddetine geshiay v.an én

reenfeksiyonl ar as amadé dmwarjk alPep meal mama ksi y

n

eyreder ve hayvanlar reenfeksimyonspoma

(@)

kadar kuvvetl e6,23) ve s¢resi de artar (

Babesiat ¢ r |l erinin antijenik varyasyesiikbar e -
anti kora karké g°sterdi kl.élrypanosbina ¢nt eei A d
séekl ekl a g°r ¢l en y¢zeBabegsahtpir |l enli edidd0dek ig®
19).Bu y¢zey 4gimkiein ebil rs @lihzieglel ol nean endijemnikbdn  y ar
spesifikife desahi ptirl er . Y¢ézey Babestat  elneéreir i ad a
oldu u gi bi, ajydafile sudt gr g n arcoas énda. Bllanedemle ab i |

babesi osi sbe karké m¢gcadel edlee f g ealkiék tainrtiilj
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s®°z konusu varyasyonalaré dikkate al énar
hala devam etmektedit 92194).

Kmmunitede, hem séveéesal (humor al) hem de
Bak | amgeén-sistem,etkiil bir fAprimedo (g¢-1 €78 mmun
Enfeksiyon konaja bulaktéreéeldéjénda spor
i -erisinde serbesttirler. Bu akamada, i
h¢crel ere gir measjilnadreenp °m°cter aolnil zaer ae dher ek e

Sporozoitler eritrositlere girdikten soni

yé¢kselir ve akut babesiosis go°re¢glebilir.,
hezéné konmtrraozli tednemeln mB¢resini belirler.
yokl ujunda, k ésa S¢roe i -erisinde yé¢kse
engellenmesi; ° z¢nebi lir faktorlerin ¢dejtalmi at

h¢ecr &lK)grar @f d nedhgama istaferonlFN-g) ve ma kr of aj | ar t a
¢ retallfeame r nek(NF&), NG kwe@® rreaktif oksijen

Parazitemideki dey men,er payarzu t lver i munl ar
temi zIl enmesi i | eend ®&jklsaryeom. -Bu ¢ bdmeacares
Kiddetliden sakin d°neme ge-er. Hast al éj

T Il enfosit]!l er’i(ClusterDeslghaiiok} ee IRNgs CiDgopul asyo
gereklidir (L81).

28.1. Doj al Bajekéekl ek

Doj al bajéekeéekl ék, canl el ar é mi Kkroorgani :
(nonspesi fik) komponentl er il e saj |l anma
mol ek¢l l erin sorumlu olduju ve ©°zellikle

aktivi t ede yer al dejl®y.But ayar gloeamurt yané s
l enfositleri, trombositl ehaemogoinotfii k| kg
doj al bajekéekl éjén gelikmesinde garewl al
oynayan hg¢gcrelerin yané sér-@TNF8ktiinft-emal kork
12 -T2 ve ROSs gi bi -%z¢lebilir faktorl e
(189.

Akut enf ek s Bapeasiasau Kyl calr €an-aa nk a r keék adnoi jzanta sbéanj dé:

12 v-20, L°neml. i mmunreg¢l ator siB. bokis nl er
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suku Jjvediel chiemen koruyucu baj ékeéki{lZ2ve dev
IFN-g0 | erin sayésé artmaktadér . aBdalbebrginkbmr kK &€ n
anti kor cevabeé «kekill enmemekte ancak, he
CD8 T-h¢crelerinde belir gil8Y). ¥otier vyaarnt-ggaknl, § plzA N
i mmun cevabésimngeehhemmi Bi th ¢eondeklgGo s ahi p
cretimini vV e monong¢kl eer f play.olgG, tetkemin i n (
i mhaséné kolayl akt éwgiedANFRWeeh i upardéjzeot MP
NO,MPG& I er i akKtaigoesiedl®@u wa]l ar (

Doj al baj gré&aklvé kdal an h¢crelerin czerind
endosi ti k, sekrete edilen ve sinyal il e
bul unmaktadeér. Sinyal i letken rreseepttId e

ol ukt ur makt adaaoene k& ER dolpiad - dblaj @ kK eldydndif e n o
grup tip 1 transmembran prkbdgaeikémedida. aRkyn
ol masjéagasak konak savunmas éndapatejeolérin © ne m
tanénmasénda, iimmfulnamait svamd ae&lamasemd ab a
°neml i dertlleir . I °kosit al t k¢ mel erdeljdiek i fu
PAMRe (Patakesgemated mol ecul ar patterns:
bajl anmakteéer . TLR,) |l patojlenebaJzaindmpEeakasag,
yolajée aktive ol ur. Neticede doj] al i mmu n
bakl amasé i -1 n ger ekl i ol an antijen su
mol ek¢l | er ¢.rBabesiosi@&se ksaarjkl éa ncdao ] al i ep@nite
( TLR9) ve profilinoy(nTaldrRRkl )a r ®€nl&imlbydid8y.ii 1 mi
Babesia bovismer oz oi t ekstraktl arénéen seéejeéer P B
cells) proliferasyonunu nespesifik olarak akti e et me s i TLR9OGuUN vVve
gelir (182 . Al.rcdiccae o | dT.jcruzi Tg bruzeive B . bt® deialgive

makr of a-fbl Ia-t2¢TNFRalvle NO ¢r et i mi n dBebovislgpiod veu ml u
Babesiamer oz oi t ektratl a¥e200 a e mgs&eieri bmd
varl éjenée ortadgd kkeynmnde- ylukkama&da {HIBhsi g
200 TLR9GuUN f onksi yone Toxoppabnhwdndii v g © sdtiejreirl
protozoonlarda identifiye edilen TLR11,-L.2 ¢ r e t iyanibin protemdirRdl)a

BabesiaboviF e x as BakaGngidm genomi k sekansénén hi
par -al amad®aodoluk profilin benzer:i i r pr
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falciparum T. gondiive T. parvaprofilleri ile %3464 idet i k ol duj u sapil

Ancak, ay neé Crypmspadritianr mhivumne ede r&ombinant B. bovis

TLR1161l eri, séjer APC-1(2ac¢trievtaitneidn ip rBottiennunl
bovisDNA ve E. coi DNA TLR12%3164d egi etliLmi ni (198t200nul e
Kl gin- olarak TLR11, i nsar0dh¢ckedieri kbl p
Kemganin de aral aréenda bul urd3u gksprese e K i t
edi |l ememi ktir. Bu sebepl esmuriperneemaiznomum e n-
yaneét komglekssAE hR1161 erin rol ¢ 1081 en bil i nme

282. Kazanél mek Baj ékékl ek

Babesiosisbébe karké kazanél méxkx bajéxkéekl ek

al maktadeéer .

2821.Humor al Kmmun Yaneét

Babesiaenf ek si yonl ar énda humorrladiBBraj(BrRekkeéefi E
pl azmada serbest hal deki parazitler ¢zer|
g°re daha fazladeéer. Bu y¢zden, anti korl a
ul aktékl aré zaman aerie herdaerd dariaxgeéeldka eg g-
Bu evrede |1 gGol er sporozoitlere bajlana
Sporozoitlerin eritrositlere penetrasyonu, alternatif komplement sistemin aktivasyonunu
sajl ar ken, Babasihanb s ehl er d e kdie antikor o r e
Anti korl ar, eritrositl er:i opsonize edere
taraféndan yok edi204el dFraigmnisi k olzay lbakt amdg

il eri d°nemde ] & @s oonliazraasky o @20shizh6). Rabesiaa | e ¢
terleri, humor al i mmun yaneéetée alt edebi |
Babesia bigeminae nf ek si yonunda, konak eritrosit
proteini | g MO vy i bajl ara vpearlmue i banl agremi Kk mesi %
yar ar 1207). Komp | gment sistem ile olan iliK«k
konusudur. Komplement ilBabesiat ¢ r 1l erinin |ize ediBdif§ji
rodhainbnin eritrositimptemenvaszsysnhemda, -lkait

ol duj u g©°38¢.] mMA@xrodpaimmer ozoi tl erinin fagosi
kompl ement kull anél an bir -al ékmada k om

fagositozisini i 208i be et t i ] i gor ¢l megkt gr
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2822 H¢icr esel Kmmun Yanet

Babesiosisbébe karké diren-te hg¢gcresel i mi
dal ajén ©°neminin fark 1&7d18). malak;iTy IBeve MKr t ay &
h¢gcreleri il e makrofajl ar én y eBru  ahl sdcérjeé

opul asyonl arénén bazeéelaré koruyucu etKki
i crelBabesiani e, enfekte farelere transfer e
orumak mgek ¢ ¢nBundédn bakka, Iyl ysmerusu yel e
eleriyle dejil de, °czelli kl e dal ak
ntijenlerin muhtemelen perifer | enf yum

ansglger T( he¢gcrel eri ni-geterszphlagvanfark k| lraon &l,ar

»Q < 9 T X T O
-
o
-

raktéeér él méckt erB. midrdati ireuksesrujze nfiarad | earnfnek si vy
I nat-€& Dbir parazitemiye karkél ék B8lor mal
211 . Bu veriler, T h¢crelerinshkaabesioddiug:
ve ayréca enfeksiyonun -°z¢ Il me d°nemind
al dej enel0g.©° skeezra rT (h¢ Babedsiategrn I, er i°da ¢k grcré
da sorumludurlarB. rodhaind y e kar ké baj éesédeurhaveldil die],
parazitemide yé¢ksel me v 812 y ¢ k¥steek  yneorr ot aan |
hayvanl ardan el de edil enenfseakdiakdrelr& | kaK
(naive) farelere nakliB. microtb y e kar Kk € i mmu2a0; immungdersix t ur m

farelere immun timusitlerin edinsel transferi i8e microti enfeksiyonunu ortadan

kal derma kabiliyet 213kBami@aondetr mpdal grei er T
spesi fik aktivasyonunu teti kl eyebiktei r .

eritrositler de, f eyree ldeuryia rd eec 2ha €Dk T gheit g &
h¢gcreleri a zBa Imimrétiken ff eakrseil yeaonunna kar kK é nor n

duyarl e o | "dsuiktl catrcek s i ®D8T 61 er i n az all djeg reé
artmadej é, tersi neB. miadiledé e & s iveo nbuwn ay ¢kzadret
bakl éca sorumlu STubbpgouéehesyonladul®si |l er |
216 . Buna [Gde éhasAtBa bir i RP13),apatdjenitesi vez o | e
ol degogmee ( %1 0 B)bovidte biayrii yblier mo d 8dbesiksaubkuul e
ile farelerde ol ukKtTurhudcarnel enfi emigwe gfprnet i C
h¢crelerinceaidreetkdreankt®©NMHA2¥8e. b¥tl eanmaknda@an
resept ©°rrelegrde WAIBabesme ffaek si yonun daha hafif

%9006 Nnén hayatt a kal dej e gzl enmi ktir.
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(knockout mi c e) y a p Babesiae nd eerkesy dyeo,n ualPtz | &4
IFN-gve NOOin kstbgodukretiy bu enfeksiyonc

T he¢gcreleri i mmuni teye kat ke sajJl amazke
bul unmuxktur . Babesiaseurki ul near , k awAk1é doj al i mmu
bajéekékl éjen gelikilmgindwe ken ft @ ks i°yh@emmuen skac
IFN-gar acéel éjé& ile makrofaj aktivasg®nunu v
Genel de I mmu n h¢cre aktivasyonunun bab
go°r ¢l mesine kar kKén, baze géndrg h arsntuan!

patogenezisinde de g°rev al ma. rodhamisalka] é

ile challenge edilen i mmun sistemi bask
yeter |l i (i mMmmunocompetent) fareé¢etrekilgémmi A
(220).

29.BABESKOSRTE TEKHKS

KIl'ini k semptomlar bakta ol mak ¢zere, me v
epidemiyolojik veriler babesii oddmsdnttessa dexkhi s I -1 n
tekni klerin kullanal édgege . uHgsmnh at épéeéheory

beri tané amacéyla kullanélan en yaygeén
tekhi s, perifer kandan yapél mék ve Giems
i ncel enmesi sonucuwrarziitn esigt®lregnd meseryil i rk
hangi terpe pel i al-eméle piariaziit ®e kdahka 00

anti korl ar én serol ojik y°ntemlerl e (1 FA
DNAG6sénén mol ekg¢l er y° rPCR, RealeTrme BECR(VIR)@eBpjit RL
edi | di Ji testlléey22yygBlbaomakaadada(son za
i mmunochromatographic test (I CT) adé ver |

ile de tekhis yapeéel akiillmekthe dliath.i Waomary!| &

bustriptest ni trosel ¢l o0z membr an tabanl édeér. S
¢ Z e Biboves(rapl), B. bigeminalrap-1), T. equi(EMA-2t) veB. caballi( Bc 48 ) 0y e
ait rekombinant proteinlerin emdirilip mengon ¢z er i ne K¢phel i h a

kan (antikor) daml222.él maséyl a konmaktadEé
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291. Mi kroskobi k Texkhi s

Mi kroskobi k texkhi s, hast a hayvanl ar dan
°rnekl erinden i nce yay ma veya k alylé n y a
uygul annBabdediaa td & enl er i ni i -eren eritrositd]l
ejil i minde ol nvanagugwWansyeerr i de] aykapill ar da

kuyruk wucu veya kulak wucundan al énan kal
veya kaléen yayma frotiler hazérl anmakt adE§é
kal én yayma °Cdedsdakika tutulairak tespitledil@ikten sonra Giemsa ile

boyanarak mikroskdp immersion objektifial t é nd a incel enrmekt e

I -erisinde parazitin g°r ¢l mesiyl e t ek hi

muayenel erde kandan veya dal ak, karaci ] e
s¢rme preparatl ar |l a (28 464 228 R2M)iBabesjalaopisvéBa b i | m
bigemnaenf eksi yonl ar énén <cerebral for munda

frotilerden de23y22§5 ar S&apgéelkmakitsadé&grong eml er

prati k ol masé nedeniyle kolayl ékla uygul .

frotilerd e de l am ve l amel | erin t eumidikkatlio | ma s
hazérl anmaséna °zen g°sterilmelidir. ¢ e
yapélan incelemel erde toz parti k(23164 r i [
223 224).

Pamziteminin -ok yojun olduju durumlarda
tekhis edilebil mesi amacéeyla ince yayma
az miktarda kan temiz bir l am ¢zerine da
frot i y°nt e mi i se paraziteminin d¢gkegk ol
damla kan preparatl ar éyl 423 d6d B28 22)aHerdikhk h ac
y°ntemle yapélan inceleme esnasénda t¢m
mikros k op sahasénén incelenmesi esaséna da

yapeél maséné gerektiren durumlarda ol duk-

yapeéel an mi kroskobi k incel emel erde et ken
g°stergesi dliumumkFakata lWoasdt al éj én -ok erk
frotilerde et kenl er gor ¢l emeyebi I ir. Et

hayvanda kesinlikIle ol m228 233.é Niaknrasskab igke

pozitif bulunan hayvanlarda @z i t e mi ni n hesapl anmasénda
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sahaseéndaki enfekte olan ve enfekte ol m
ortalamasé 4 ile -arpéelarak 200 mikrosko
Enfekte eritr osHenfseakytées éd|Emaf yeaknt ee roil tarno s i t

hesapl anmaktadeéer .

292. Serol oji k Texkhis

Dojal veya deneysel babesi osi sbe karkeée o
i mmunodi agnosti k metotl ar bakl éca; Il ndir
Linked Immuno Sorbent Assay (ELISA), Direkt Fluoresan Antikor Testi (FA), Indirekt
Hemaglutinasyon (IHA), Kard Aglutinasyon (KA), Komplement Fikzasyon Testi
(CFT), Serum Kard Testi (KT), Gel Presipitasyon (GP), Latex Aglutinasyon Testi
(LAT), Radio ImmuncAssay (RIA), Bentonite Aglutinasyon Testi (BAT), Sen8tide
Aglutinasyon Test.i (SAT) ve Slide Enzim
(15, 20, 23, 125, 165, 166, 22@8). Akut babesiosi@ i hayvanl aréen er
veya dokul aréndan hazérl anan antijenler
hayvanl ar én seruml ar énda anti kor aranm
antijenlerine kar Kk é anti korara&rnan maasreneé&E n
aranmasé daAkmgmkesnnfdeskrs.i yonu atl atan hayva
g°stersin veya g°stermesin kanl ar énda

ettirebilmektedirler Lat ent enfekteo vevhennthwépaye

vekt©or kenel erin de varl é] énda, dijer

ol abil mektedirler. Bu tip hayvanl arda et
mol ekg¢l er tekni kl er kull aneéel maklt adern .kel®
antikorl ar aranar ak, hastal €] én indirek
olgulardahayvanén kanénda etken ol masa bile a

seroloji k testlerin yanl ék pdboai bBabesda k| er
terl eri araseénda -apraz reaksiyonl ar én
bi |l di rlgR3i2x229.r (

Serol ojik testlerin duyarl el ek vV e °©zgy¢l
bajl edeér . Serol pjiklul tesé&l animntojanbtarir
parazitemi derecesinde bulunan enfekte h
%206den az olan kandan hazérl anan antij e
reaksi ydon | de m@bjilfgi Kt i r (
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Babesiosis'"in serolojik ol arCkktestide.dakats i n d
bu testin duyYd3r23kl eBpe desgstp&tg?ré¢ duyarl e
fazla olan | FA testi babesi ositestlerdamdir.t e K h |
Ancak bu testteBabesiat ¢ r | er i kendi aral arénda -apr
(232234 . Seroloji k y°ntemlerden ELI SA test
Bu test ile bir seferde - ohknund brlikte tedttea © r n
antijen kalitesi testin duyarl el éjéneée e
antijenler, konak eritr osi telitmsitik aniikbrlar k o n
sebebiyle yanl ék sonu-I|lama°msebhepged eanaiklt

safl aktéréel méek rekombi 64a82t23anti jenl er kul

293. Mol ek ¢l er Tekhi s

Babesimgklseditke asi t tabanl & mol ek¢l er tan:é
©zgeé¢n bir texkhi s®oblk &g aoe riska jtlyeakimai kkt laedréirn. ¢
son konak ve vekt°rde parazite ait DNA
yarayan PCR (Polymerase Chain Reaction), Multiplex PCR, Nested PCR, Reverse
Transcriptase PCR, Red@lme PCR, RFLP Restriction Fragment Length
Polymorphism)P CR , RLB (Reverse Line Blotting)
tekhisinde seéeklékla kullanéllmary,a dakil m mé

yé¢ksekvisteemsvei spesifitenin yanénda kanti

otanasyonl a -al éktéklareée i-in kontaminasyoc
sonu- ver mel er i gi bi -exi tli °czellikler
géevenilir ol ar a3 X4e4BG237).edi | mektedir (

N¢kl ei k asit tmiblkainé @ imoé¢ ekmmen se&t emden
enfeksiyonlardan etkilenmeksizin konak v
direkt hastal é] a neden ol an terl erion t

y°ntemlerle hastal &jlerneden eal azmmpat @z io

yapeéel abil mektedir. Ancak her y°ntem gi
dezavantajlaré bulunmaktadeéer. Bu y°nt eml
y°nteml er ol up, i nhi bit?©°r | everebiimekte dveni y I

kontaminasyona bajl é yanl eR3p24230.t i fl i k| e

Bu y°ntem, hedef organi zmanén genomundak
Kekill erde, binlerce kez -o0] aletkdreak ,r . k PIC
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modi fiye edil mesiyle birlikte; PCR ¢r ¢én
PCR' éné kapsay 238, bNersdteend fPACZR a( pr i mer -
reaksiyonda bir-ok hedef b° | gMuitiplex PGRy n & &
(239, 240 , kantitatif ol ar ak parazit DNA' s é
varl éjenée orlimeyP@RMMDOyami Redlestte ek zamal
hastal ék etkeninin tespi t150ebi, |16} eparaziine o1 &

RNA' sénén tespitine y°nel i k 242ap48 tedigibi Rev e

testl er gel i ktirilmiktir. Mol ek ¢l er t ek
terlerinin -exki tli gen Db°l gelerine g°re
Daoya' nén -exki tli b°l gel erindeki ayne
saptanmaktadeér . R L Bime RCKR heénelabord?ulaR analiderinBee a |
hem de bili msel -al ékmal arda tekhis ve

sekl ekl a &anD, Led, 50| 16 24246).

RLB y°ntemi, PCR ¢reéenlerinin bir me mbr an
hi bridizasyonu esaséyla -aléeéxkmaktadeér. T
il e karkél akteéer él maséaapri annkiakn wea ] k aldle g @ @
-ékmaktadeér . Sahip olduju avantajl areée se
séjér babesiosisob6éinin texhisinde yaygén
dekeklhgRéggefveb®ol genghr deiyakadngpiteneegati f 1 il
pozitiflik saptanmaséna kar Kén t ¢r yal a

~ekabi | MERBedir (

Nested PCR y°ntemi, standart PCROa farkl
uygul aensmaassééna dayanan mol ekg¢gler bir tekni
crén i kinci PCR akamasénda kal ép ol arak
hedef diziye °zge¢der. Kompl eks mi krobiya

birkidkee amplifikasyonu kl asi k PCR y°nt
g°r ¢l mekt e v-epeclidki &n fmamment | er i n ampl
pozitiflikler ortaya -ékabil mektedir. N
giderilebil mektdegk¢kny DBEA&ZYyaanasadhi p °rnekl
uygulamaseée ile tekhi 24849t m¢gmken ol abi | m

Son yéllarda ruminant ve vekt°%r kenelerd
y°nteminin sékl ékl aaBpsoRblandej e g°r ¢l mekd
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Redli me PCR, PCR -ojaltéméné g°re¢ner hal e
i karetl i prob ve boyalarén kull anel deéej é,
artteje bir -ojaltma y°ntemidir .yabiarn-cek

yayénlarda Akinetik PCRO,-Timem®iCRkmn RBCRO,
adlarla da isimlendiriimektedi262).

Biyolojik °rnekl er dens aeylédseé need isladyme sRN A ddmed |

vV e mRNMO6 d¢gzeyini salyegabi lomearahk bek k u
ol ukturmaktadeéer . Bu ama-1I|arl a kKul |l anémé
patojenl eri ve DNA hasaréné belirl eme,

pol ymor phi sms) anal i zi, k r o ngoizboim -baol zéukknh
kull aném al a2zbd .ar &€ mevcuttur (

Spesi fik ol mayan -1 ft zincirli DNAGnNnEéEN

Bromid y°ntemi, DNA par-asénén -ojalteln

b°l genin saptanmas énpdrao bfl lagr eksualnl ainiead reet
TagMan prob, molecular beacon, FRET (fluorescence resonance energy transfer),
hi bridizasyon prob ve Scorpi on pri mer (
yapél agiBar d®an (yél | aCRdtk nRpahi mi meéojs&rslda rnd
arakteéereél maséenda da kul |2d287, 285 ya bakl adé]

N¢ kl ei k asit tabanl é t e kivitd kvie e pgesifitet e K h
g°sterebil mektedirler. Son yeérl lyaapdél nhéuk fv
konusu bazée teknikler karkélaktéreél ar ak
bul gul ar el de eM8 P55 e Y&l &€ @48 meywatepetradrkid .a r
- al|l e kgaraajdéaB] bmvisdeaB. bigemind yReal Time ER, Nested PCR ve RLB

tekni kl er i i | e kar kla,| akda a&lr mRail e KRE&R | Yd%n taeg m
ve RLB tekniklerine muand @t adnéxkah adnudygarar 1 &n doa
teknijin de bu enfeksi yonoladmainutteeskh its ientdnei

Nested PCRIeRLB testl erinin sensitivintwd etre nhins

gevenlo bir Kekil de kullanédabat ec®Rlelaeér iTi
teknijinin, sahi p olsgesiitgle byliktdk e e k zamaal i wie
tekhi se i mkan saj |l amas é&né rermgsa neé bud sayede a n't i
paraziteminin saptanabil mesi, dol ayéseéyl a

ri skinin minambneiapel éatee]-gnéi bi |l di rmikl erd
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2.10. BABESKOSKR KN TEDAVKSK

Babesiosisdin tedavisinde °ncelikle se-
toksisitesi gz °n¢gnde bulundurul mal édeér
terap®°ti k ve teksdaki digizeyleeriiyi apsandai n me
kull anélan il a-1ar, yé¢ksek mi ktarda kol i

kol inesteraz inhibil1 ¢ BlUamamk- bggulhaenmeé

kadar , tedavi amarkéé ebkenokmaddasi ktull
guinuronium t¢srevleri (Acaprin, Babesan,
dozunda15,165180 , di mi nazen aseturat (Babenil,,
3,5 mg/ kg dozdl5 1Bu! | sAceli & mt é&rerEev] er i (

Flavin, Euflavin, Tripaflavin) ise %0;82 , 561 uk =-°zel til e+l50 koy
mg dozda damar K -el5, 957 a Kuwilclaknéallné | ar é
farkl & zamanl|l ar danj&@&lil-amél1ln®a7l0adrtée ny assoankrla
i mi docarb dipropionate kull anél maya bacxl
yapeéel maxKtayd er (

Imidocarhk ar bani bluipdli pgo@evionate halinde bul un
dipropionateismy | e aneél maktadér . Babesiosisbe k.
ama- | a arkbuul l,ialhd-b n i dojrudan etkil emektedi
veya kull anéel masé ile etkeni t amektgdarn e r |

Ayr éiccae h- ekirdejinin s ay édeaitoplaemada yakgolet ¢ ] ¢
K e k iditmkkiedir (171, 258260).

Kl acén ruminant |[2arnmdga kkig tod dugpv,i kdudzZluan® | d e
k a nda k iBabbsjaétkemeri etkisiz hale getiriimegdir. Koruyucu doz ise ,2

mg/ kg ol up, koruyucul uk sg¢resinilb 165k ay
180 . |l mi docarb dipropionatedédéen dojrudan

séjérlarda bazen 1mg/ kg djpizdbdelzieht irll min

yanénda doz akéména bajlé olarak (2 mg/ k

teker ¢k salgésénda art ek, sanceée gibi k ol
s°z konusu belirtilerinmneteohldiufkel iveolimayce
taki ben 1 saat i -inde kendi | i ] i5nndgékan k ay
dozl arda verilmesiyle s°2z konusu yan etk

yi ne ge-i ci ol duju i fadencai i mekthiay.vah
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ger ¢l ebil mektedir. ¥t e yandan yapél an
olabilec ej i de b29.i rti |l mi ktir (
|l mi docarb dipropionate, damar i - (1rv) vy

doku ve ormeandwrépdaylb5e kal éntél aréna r &
veren hayvanlarda ve besi hayvanl ar énda
hayvanlar il a- wuygulamasénén ¢(zerinden 2
g¢ ne kad a  rimektedir @62 261).€ 1 a b i

Tek teéer 62k 268 | areé nk a(r 264 edavisingle denimidbcarb grubu

il a-1ar ve diminazene aceturate kull ane
enjeksiyonu da Narar &l°é e &l ma & ahdayornv a q u o
kombi nasyonunun da istenil en 26% dBawil air é g ¢
yanénda son zamanl arda yapéel armrpoxomitinhhk ma | a
bakar él & sonu-1| a250.Kesdnj ar dal daaovahuercka v 1 r
chl oroquine, qguini ne, clindamycin ve azi
Bunun yanénda dest ek 074,26626B.s i de uygul ani

T¢rkiye CGendayri Yfarém ve Hayvanceél ek Bake
Me¢derl 2]0¢dng ny él enda Tegrkiye' de séjeéerl ar dé
ruhsatl e I mi docarb dablp r2a geicOoummmuw lem2@N @p a r (
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Tablo21.T¢r ki yedlder d@jbabesi osis tedavi si i -in kul anél an
Sér a K1 a- A| Ruhsat Sahibi Firma Etken Madde Farmakol o] Uygul ama Raf ¥ | RuhsatNo
1 ACAPRKN ¢ Bayer 120 mg Imidocarb dipropionate tozel ti Enjeksiyonluk 36 Ay 009/0845
2 AKMKZOL Aksu Ecza 120 mg Imidocarb dipropionate tozel ti Enjeksiyonluk 24 Ay 021/0006
3 BABEDIF Ceva 120 mg Imidocarb dipropionate cozel ti Enjeksiyonluk 24 Ay 020/@79
4 CARBAK Rumel i KI 120 mg Imidocarb dipropionate ¢cozel ti Enjeksiyonluk 24 Ay 019/0056
5 IMOZAN Provet 120 mg Imidocarb dipropionate ¢t zel ti Enjeksiyonluk 24 Ay 014/0033
6 KMKCARP Teknovet 120 mg Imidocarb dipropionate ¢t zel ti Enjeksiyonluk 24 Ay 018/0077
7 KMKDOVA lecb ¢ukur 120 mg Imidocarb dipropionate ¢cozel ti Enjeksiyonluk 24 Ay 023/0048
8 KMKDOVK Vilsan 120 mg Imidocarb dipropionate ¢cozel ti Enjeksiyonluk 24 Ay 018/0019
9 KMKZOL Ceva 120 mg Imidocarb dipropionate cozelti Enjeksiyonluk 24 Ay 010/0028
10 KMOCEL ¢telikler 120 mg Imidocarb dipropionate cozelti Enjeksiyonluk 24 Ay 019/0066
11 KANAPRKN Alke 120 mg Imidocarb dipropionate ¢cozel ti Enjeksiyonluk 36 Ay 017/0061

ruhasat
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2.11. BABESKOSKRDEN KORUNMA VE KONTROL
Babesiosisbébe karké koruyucu °nlemlerin al
etmektedir Kor uy uc u °nl eml erin bakénda viekt?©©r
Ayr écimmunpirzzasyon ve akélama da hastal ékt
°nemli y°ntl&28128r dendi r (

211.1Vekt °r Kenelerle M¢gcadele ve Kene Kont

T¢e¢rkiye, sahip olduju subtropikal ikl i mi
tée¢redNn bul undujBubnedegnlke dk e nleo rkraey nfak 4 tea lvee
cojrafya da ol duk- a yaygeén bir Kekil d
°nemlilerinden biri ol an babesiosi s, °©ze

ve koyunlarda & r i m kayépl arénén yané séra °I ¢m
kayéplara vyol a-maktadeéer . Bu sebepl e k
uygul anabil ecek en etkin koruma y°ntemle

kene pop¢l as yteemuan wal kman turyglu l@ial ar € gel me

Vektor kenelerin eradikasyonu m¢gmkegn de
m¢cadel e stratejileri geliktirilip uygul
kene faunaseé tespit oedkiolnogliik vezedd i kéree

Kene m¢cadel edlierdekitdpeéel albardiecie] i gi bi
nemat od, mantar gi bi -ekKi t i bi yolld5 i k a
271, 272.

Kenel erl e m¢ cca dled reg k gleayevdnlkdr én ve -ev
akarisid ila-larla ila-lanmasé esaséna d
zahmet | i ve masraflé ol up, ayneée z4aedanda
Kenel er genelrlmaknl ealtaanrléamm éve -onde yayéln
yapélan il a-1amal ar -evreye de zarar vel
et kil emektedi rkonMkr éiczaerk emmdesl eal madékl ar é
gi zl enmekte ve dollayésné ydtak iak anrdiesni dk uirlt u
yanénda sék kull anél an akarisidlere kar
etkilerinseséxxaokmaldaryama(276€lebBp woédakrklkt adée

konak hayvaneén i | a-dled edas éd alhean ed tek il lei my,
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go°r ¢l mektedir. T¢rkiyedde ©°2zelli kle 11 kb
koruyucu ama-la veya hayvanlarén ¢zerinc
p¢skegrtme yoluyla -etkadlddi (akarisidler kul

Babesi osi sbe kar K e korunmada kene kont

akarisidlerin pahel édialenku, K elka 2 d leanrméersa ,

hayvan hareketl eri ile i1 gili dé¢zenl emel
bi r-ok ikletmede akarisidlerin banyo veya
genell i kle yetersiz ol maséndan dol ayé, d
gerekmektedir. Bu nedenl e, kor unnehada et k

°nem kazammexk¥eerl I(i k] e kene akeéel arBeyl a

microplu® uBm86geni nden el de e Gavad¥d, nTickcARDAY), ak é
kenel erin sayéeseéenda, doyma ajeérl ekl ar én:
azalmas aj |l adéj e t e84p R . e Biul nti ikdRd annuldtaskRé | ar &€
decolaratus, Hyalommanatolicumve H. dromedario y e kar ké Kkoruyucu
Amblyomma variegatum, A. cajennense R. appendiculatisa Kk ar kK & koru

sajl amadmi e 27Bi.1 @B urniul nixodesastapuiad@ n s ubol esin

adl andi®8 geanyl e yapél an i mmuni zasyon - a
i nterferens ( RNAIi ) etkisiyle kenel erin
azal mal ara vyol a-,t efenecslagprtden méxt €0} u RNKa

koruyucu ©° z-gangkipsiyonellbinges iplostci ng m2/6.ani z ma s

2.11.2. Preimmunizasyon

Enzootik alanl arda yetiktirilen séjerl al
immunitesi veya preimmunygson kazanér | ar . D¢kKeéek mi ktar c
hayvanl ar o hbrfologseukd kair al kkaalk € bel i r | i °1 -
bul unmadéjé instabil bl gel erden s°z kon|
preimmunizasyorkaza nd ér ma uygul amal ar & vy dagmelogabi | n

sukl ara karké premunisyon amacéyla duyal
kané wverilip klinik belirtilerin ol ukma
preparatl ahastugpgel &@na odabimekiedir So@ ki é k elirlfam la&n
bir mi ktar parazitin ekt Ved okal ongs smwmal ar

duyar|l épséj mmuardanoruma get(i8p.i | mesi sajl al
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211.3AK é1l ama

Babesiosi sbe kae K&k oktor amlngna dogg y klen °nem t
akarisidlerin pahal é ol uku, baze akari s
s

rasénda hayvan hareketl eri Il e Flhgi |

e
| amamasé vV e bir- ok oi kvleeytame g g s kagkrat rmes
a

c (o]

p
g nacaj é sistemlerin genel |l i kl e yet
s

—
QD
(o]
=~
QD
-

a karké korunmada en yaygeén K

o 9 < 9 M

c
S
3
o
3
™
—

odu akKké uygul ama skéédléarr.; Baatbteesni,

A
(]
QD
-
>
QD

ktif akeélar, subunit axkeéel ar,
a 1213 el enebil mektedir (

o 9 X T c X

_‘
[

©
js})
—
D
>
o

G¢
h a

akel ar, humor al ve h¢gcresel baj éekeéekl ék s

ney Afri ka, K s B. hovisve By lsigemindunsetnr aaltyt aebnd¢ae s
zérl haeamakehar rutin olarak ved4dden€gnlé

bajékékl ék sajlayabil mektedirl dge. k&ejguc

bak &l ek, g-é nendfitkd e i -3i nde gel i kmekt e v
edebilmektedir43, 277 278 . Canl e akélarda kull aneéel an
neticesinde el de edi |l en apatojen bir m
ol ukt urinma °kzaeylblol mamakt adér . Ancak farkl
patojenitel eri vV e antijenik yapél ar e ar

Dol ayéséeyla bir cojrafyada koruyucu etKki
hayvanl!l arruyiu-ciun ek&ki ye sahip ol mama i hti |
cgr afi k suktan hazéerkkanao] cahyadakknkhan
sukun o ¢l keye girmeslBg anBamaerdediae gl & me
korunma amanayxlak Mazéralk @ suku, aké uygu

sukl ardan hazér |, anvrimady@idweoo. | aArtatke ngiree tsiulki p,

edi |l mekte ve etkinlik/g¢gvenli k kontrol |l e
hazeéer hneektadirdpe.t i Atittenge canl e akeéel ar kul I
kKl inik enfeksiyonl ar én Kekill enmesi ne S
dezavantajlaré i-er mesi sebebiyl e 197e k o mb
185 . Bu Cazneal-lliak| e Avustralya, Arjantin, (
rekombi nant akeé -al eddmal 2980 @cecarmmb&rntime AY

bovii n 3 B bigemindvnebnr suku (G SsukKu) akKe ¢r e
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(279 . ¥zel &1 knlkee wod mlr ak G¢gney Af r frokea , Ks
(dondurul muk) akél archilkd(l 4 ajnietl umarhu &) vak éblu:
fazla dayanéekl él ék g°stermektedir. Bu a
gliserol kul k iah é lemalati@@itbjan) veMaskurubuz (CO,)

kul | anél mas €A vguesrt erkanheykatdeddai rBrbevisve B.ebigemma n o v a

akeéel arée (Combovac) ticar.i 43) ar Blunano yaa
sojutul muk ,$adecenrAdusr akg b &@DD 31 Y@ | ar &€ ar aseée
doz uygul anméxteér. Bu akenéeénkdeatdbeukmyrk
daha kol ay cretil mesi, nakl inin vV e kK ul
Avustralyaodda kul |l an-édrainsibiul.chavibabkaly B. 2 ml
bigeminave 1x10 Anaplasma centrale - er me kt edi r . Bu akel ar é

ol up yakl ar&k. 4Bunund ¢yanénda rekombinant
doj al I mmun seéjérlarda fToaoaks$si ydmenl noelraorz
antijenleri éczerinde vy o jBubodisasazoantjenemile Bu

B. bovisve B. bigemind da or t ak ogdplgreank bkwll d rmamead Yema kt a
msa2c antijenlerinin merozoitlerin eritrositlere injao nunu n°trali ze e
antijenlerin séjeéerl ar da 244, ,@8)uaphantgeaifinisemad é’
sadece homol og suklara karké k282 Bununbi r

yanénda Rlasmodiiont gr b&r i nget megdphnahastal €] a
ve daha apikompleksap gmazit t ¢rl er i i -in g¢venl
belirlenen Apical Membrane Antigeri (AMA-1) czerinde yapél an
yéll arda b¢yeék °nem kaamae&eameée tedri .kt iRreiklo mn
proteinler arasénda en umut -lveantciij emrigt
babesi osi sbéi ne yoB. boaisvaB. divkiggné&tre t¢ge | enlt é R«
Génegmegzde Bdigemingddan -IAMAr ot ei nél mehangilbee vy a
protein analiz ve immuol oj i k ekspresyon -HPB®fgBasée b
-al ékmal arén yanénda alternatif ol arak DI
Babesia bovi n B h¢crel erinden el daenotited,ilgGen DI
cretimini tekvi k etmektedi r12, TNEKt ivvee NoQ n
sal gel ayar ak parazitlerin repli kasyonun
sajl amaet ader (
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2.12. BABESIA' T, RLERKNKN ANTKJ ENKKVE YREALL ARI
MEMBRANE ANT IGEN-1 (AMA-1)

2121Er i trositlere Girik Mekani zmasé ve Ani

Yakam si klusl aréné devam ettirebil mek v
et kisinden kurtul mak amaceéeyl a api kompl ek
ol mak zorundadégham¢z Ba yeméelndre gkeé - al
merozoitlerin eritrositlere tutunmaséne

arakteérmal aréyla devam et mektedir.

Api kompl eksan parazitler, h¢creye invazy
kul | aBabesibsapor ozi tl erinin eritrositlere gi
vakuol ol ukturmadan ger-eklekmektedir (2
temas ettiij.i eritrositin y¢zeyinde, ©°nce

invaginasyon meydana gelir. Bunu takiben sporozoitler, direkt olarak konak eritrositine

girerl er. Bu kekilde eritrosit i -eri sine
Ol gunl akan trofozoit, merogoniye benzer
gel en merozoitler de ayné «kKekilde sajl a
eritrositl eri enfekte ederl er (37, 39) .

kompl ement 3 (C3) proteininin eritrositd/|
peret rasyonda ° ne mlBabesia netozoittery ileakonak( e3itBositleri
araseéendaki mol ek¢l er me kani z nPlasmadei® d & a m

ol duj u gi biBabesanet o aseet peer de penetre ol

i -1 n Yywgzxzaewi ndeki - e Ki t |Babesia mesozqitleri© hddef r i i
eritrositlere tutunmak 1 -in-cbdatehigklmel ¢k
kull anérl ar ve et kil b i Babestaebkvighedoeroitlen e d e f

y¢zeyl &€ &/Msha(variable merozoit surface antigen) ailesinde yer alan 5

antijen (sal, msa2a, msa2a, msa2b, msa2c) ihtiva ederler (40). Bu antijenler;

aminct er mi nal hidrofobik bir sinyal bel ge
fosfotidilinositol (GP) i -ere#t ekamrbaksibir u- takeéerl ar
dijer l i gandl ar I se merozoitlerin roptri
bilinen t¢gm he¢egcreler -1@0 afmndaasemdamde]s

sahip endoa ml ar én ol gunl akmal aré sérasénda en

meydana gel en vV e nano keseci kl er ol @
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t akénabi | 282287. Apkompleksan prétozoon parazitlerde rhogtryiting

membr anén i -eéyllogd ral kkkaamr éd omaskeseci kI i y
bodies), Nt er mi nal-tierddmtad i Ci se | ¢mende yer é
ROP20yi i -inde baréeéndéran eksosomlareée ¢r
ol ukan Il i kKkipiekomplesmk sdml agyrffot @z oon par
i nvazyonu akamasénda °neml. bir 28p,&28je ol a
Nitekim, Hakanssoret al (288) T. gondii¢, zer i nde vyapteékl areée - a
°neml i r ol oynayanbimophui kegediekInear RIOP
saptamexkl!l ardér . Ayréca eksosomlar én, sad
araseée haberl ekmede sinyal il eti mi, gen

dé¢zenl enmesii gi bi bir-ok bstylod mdgii k28F &9 sty
292).

Babesiat ¢r |l eri nin kutummeh ka e @ p a 5 @pika aordanellerinden
mer ozoi t veheyaelkonak eeritrositleri (ve/veya retikulositleri, canine
babesiosi@ n d e ol dufp erigsibne bagél aprrloatre.i nBar io

parazitin anterior¢gnde ¢ st késémda bul un

kapsar . ¥zelli kle roptri ve mi kroneml er c
°neml i r ol oy AP Babpsta balig k g n §10 ¢ rkiIDg] eanjda bi |
proteini fap-1) bulunur.Raplpr ot ei ni , konak hg¢gcrenin uye
immunojenik epitopu bulundurur293, 293 . Mi kronem ¢ rAgaale o

Membrae Antigenl (AMA-1) (295 ve thrombospondinelated anonymous pEn

(TRAP) (2969 mol ek ¢l | eri eritrositlere invazyo
dijer mol ekgl i se ke¢resel cisim (spheric
Babesiat ¢ r | eapikalkoinplekse | e manl|l ar é i -eri sientletd Kk ¢r
bul unur . Bug¢ne kadar spherical body kor
(sbpl, sbp2, sbp3. Bu proteinler, NN er mi n al b°l gede ol duju
peptidlerini I -erirler. Parazit  lar@dl, pept

297, 298. Apikompleksanpar azi t |l er de, kl ass XIV filog
h¢cresel fonksiyonl ar é y ¢ ¢t eapikomplekgam z i n
parazitlerin eritrositl 2%l nvazyonunda |

Knvazyaornadza tpe ait resept®rlerin yané sér a

oynamaktadér . Sialic asit reziduel erinir
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edi |l mi ktir. Si alsiekt id :i°tr Nent\d) INGg U @alsed ik N° r a
asit Neu5G¢ Komponent302r i Biu imoéreikrg | ( sajl ekl

tespit edil emezken difjer memel i |l erde seék
mol ek ¢ | i s ekematripsprsensitif proteinleadird02 . Yap éllaada - al
tripsininBabesiat ¢ r 1l erinin eritrositlere invazyon
B. bigemind n &€ n i nvazyonuB uwivergen8gienl | e die] i t-ri psi

kemotripsindden et kiBabesiamevdie] ib ut éehsepi ti kadim
etkilenmik ve 1303332yomBuradalme&ktmod ek ¢ | h
yézeyine bajlanarak parazitin kon3®3 er it
Heparin, heparan s¢l fat (HS) 6én s¢iInfatl a
inhibit©°oryg¢, ma st h¢e¢crel eri ve bazofill el
fazla h¢gcre tipi tar a8de.n dbaonl agcyréestéiyllean HS rp
parazitlerin konak hg¢cre tarafeéemamsia t an
merozoitleri hem kendi komponentleri ve hem de konak eritrositlerine ait komponentler

vasétaséeyl a eritr os306t30F Babesiamerozaitteenin owarmea k t a
ol dukl ar e eritrositlerde canl él,ékohale r e n é
h¢cresinin sitozol ¢gnde vV e pl az ma me mb r
baj | 3§.Babesjabovisi | e enfekte séjéer eritrositd]l
enf ekte ol mayanl ar 809, POr Babeslad hba | ep k erjiat & me
kaynajé olarak konajén heksozlaréné kull
da gl i kol i z 288,BE). Bahediaébrvisle énfekte efitrositlerde, enfekte

ol mayanl ara g°re glikoz ve oksi jehkatt ¢ ket
artteje ve dA°TrPe mleinthleizri nadret €é&l2.0l duj u sapt a

Heksozl ar én enfekte he¢cre i -ine giri«k
mekanizmayla (nosaturable channel/potike mechanism) veya doyurulabilir Na

baj éms éz yrtekd mz ét aavéaceéel é] é¢ k| esuglaydhala k | e K
tam ol ar ak aB.&dibgaennaommaunmédkat éBrb.o HT1 ve BboHT
heksoz takéeyéecésé bulunur. Gl i k o mlikeza y a n é
g°r #uktbzaaf i ni t esi de¢kekt gr . BboHT1 ¢zerinc
BboHT16in do}uajudmbéshesti ¢iNm bir heksoz t
ortaya kRapemabevissuk| ar é arasénda BboHT1 ve
sekansé y°hghdbnonl dmd kj &; BboHT26de daha
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fonksiyonel ol arak ©°neml. rezide¢glerde ol
ort holBolhgenamden,én genom sekansénda da bul ur
eritrositl erismerdietsdapleaz-majsae&lnmal ar & ve k ¢
dojrudan ul akabi |l mel eri, genoml arénda d.

yoll arén (°rnejin yaj asidi bi yJ1§sent ezi)

2.12.2 Antijenik Varyasyonlar

Babesiat ¢ r |l eennidn zgl i ml eri ndeki veya gen k
kaynaklanan antijenik varyasypra y n € zamanda konak i mmun
mekani zmasé ol arak -al éeékmaktadeér. Antij e
°neml i ri1ea, 314 BIp Babesigs pp. 6de bul unan antij e

multigen ailesinde bulunur ve bu genleantijenik varyasyonlarda rol oynarlar.
Avustral yao6 @Babovised idubabiRgde nlie nt e s Bl tdaha sonrh mi K
Meksi kadda el de eadiblien hioznmosedovetonsademeng e n i
317 saptanméxt éer . Bu h,akraba dtmaklaiberabér &oladlar k o d
arasénda -apraz reaksiyon tespit edi | e me
izol atl ara ©°zg¢ 3a8). doabRunsal eelmsa2 Igenlerntdane tbir r (
Kekil de homol ogken, bu genl er czerinde
yé¢zéenden DNA mutasyonlu -exkitli alleller
gen boyunca farkl & okumaveb°flgredlead i mel itpe
meydana gelmektediBl7) . Bunun yanénd&abéarsgahlvibéhbk
parazit antijenlen d e k i hezl e deji ki ml e.rBhbesiagpp..d.k al ar
parva ve P. falciparund d a b wab-l menleri, Nterminal ve Cterminal sekans

b°l gelerinde -exitl]i all elik genl er t ak
varyasyonlarda rol heywgadédjué n(2de3@Dp Babesih er kK
bovisVESA (variable erythrocyte surface antigen) geiniéeki antijenik varyasyon, en

az 300 polimorfik kopyaya sahip b¢gyek bi
olarak proteinlerdekamino asitf ar k1 él ekl ar d9)d.anB kraagrla&t &

geni ndeki antijeni kamih@asitk he ke k| éfflahdanzi b
(323.
Mevcut -balbesamtli akél ar , °czellikle par :

antijenlerin yasskysoerkl ao €ansdeabebhalypei kyee e K|

g°sterememekt edBabebia®rs.r | Berimewaenlte i nvazyor
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kull andéjé tanémlanmék ya da heng¢z t ané

geliktirilmesi ve ¢retil mesiladod). hedef ol

2.12.3.Apical Membrane Antigen-1 (AMA-1)

Apical Membrane Antigeri (AMA-1), mi kr onem ¢r ¢n¢é bir tran:
T ¢ mpikompleksap ar az i t t¢e¢rlerinde tip | i ntegr
AMA -1, N-terminal (NT) cysteingich ektodomain, tek transmembran domain ve bir
Cter mi nal (CT) i -ereak si tpdpabma zgmi ky aup-€ d(aGy
gelmektedir {92, 324 325).

2.12.3.1.ApikompleksanKnvazyon-1ve AMA

Apikompleksan parazk protozoonlar; coccidiosisEfmeria spp.), cryptosporidiosis
(Cryptosporidium spp.), toxoplasmosis Toxoplasma gondij Malaria Plasmodium
spp.),theileriosis Theileriaspp.)ve babesiosisBabesiaspp.) gibi insan ve hayvanlarda
yé¢ksek oranda mo rlebs @ y rdeed evne vmordlkadndmiyk

hast al loll aBa pratozbna rp.ar azi t | er |, konak hg¢gcr e
penetreol muk parazitin -evresinde meydana g
kompleks el emanl| ar énén sal gel adej é °czel mo
apko mpl eksan parazit, konak i mmun savunm:

invazyon prosesinitakip eder.Bu aktif invazyon¢, z e ryiampee | an arsenkt €r n

zamanlard® z el Karkdremuk bir me wfical Membrarre drntigeil n i ol

(AMA-1) ¢zerine odakRlzanebmasuenpak8nmnakl elhg¢c
i nvazyomainar émmodlaek ¢ 1 | erddn | bi roil anl an i ANMAI
dur ul maMA-BidIEk . ol ar a kPladmddButh knowldsieled & ané ml an
(326 . Api kal salge organeld] ol ar a-k tiphli | i ne

transmembran bir protei ndaAMA-lAYymMédanvaare
parazitlerin y¢zeyl er i 820eBuyedenle dAMALEDPNE d a

yéll arda °Maaliasiek lie iinn sa e \dpdaamiin &ritr@sitlere

vazyonunu engel | ey edb(AMAxriepeptdiere rekorebinant | i 1
ml ars,e [KMAIAd an mexrikf@mu mi aa 3 yon glamda e k | e

oy —h
Q@ c (@] =] (¢l
-

l unan parkaozriutmae rsea jk sdngaaéipioteimaakak e - i | mi K
| & Kk B8BmB26, 328
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AMA -1; ToxoplasmaPlasmodiunve Babesiat ¢ r | er i I -in esl@3nsi ye
329, 330. Transgenik parazitlerin ekspresyonu AMAG i n formlar é 1
mut asyona uj 33233%. |AMAH © a d € rk o fya kvazyorda o
oynadéjé net biradakineekk d dien da @ & miokIt eddsiéjbid a

hususl arén 1 vyi anl akeéellmagkalr ger pahi dsyond:
eritrositlere tutunmadaki I Kl evi, ropti |
etkileri ile i ntrasel ¢l er r enadkii rellarigity bilmmesie ktann i z m:

ol arak eaoé¢ijik élbaeli3Blr 833 | Bmikapsamda AMAL, daha - ok
Toxoplasmave Plasmodiunt ¢ r | er i n dteé ra r (aXAngak se Zadgrlargda
AMA-16in protein yapés ¢BabefaelivergenyBalmoyisidenBd a k i

orientalis¢ er i nde de - al e@d®]38¥@84)a bakl anméxkt ér

21232AMA-16in Ectodomain Yapése
AMA-16in koruyucu bir antijen oldujunun
karakterizasyonl? z el | i k|l e g e lzeecrei kntee ybaup €a natciajke n- a¢l €

bir k onu h aPlasmogliumguwvaxmifatciparumve T. gondib den i z ol

edilen AMA-1 6in kristall ekmik ekstrasel ¢l er y
bajl arénén anal i z laearad masi onnduecnu nodl au kbt @&f)l ué chai |
Domain |11, k¢-¢k homolog yapeéelardan ol
(pl asminogen, nemat ode, appl e) benzer.i

proteinprotein veya protelk ar bonhi dr at &i ki | texk érh e raid F

proteinl eri araséndaki Il i kki de kbl ayl
ectodomainin dikkat -ekici bir czel lifjJi
hidrofobik bir oluk i -eren subdoimai n I
falciparum AMA-101i n (-B f ekitkbsitlere invazyonunda kritik bir rol
oynamaktadér . ¥zelli kl e; nbthu byapé&danomwlkd ro
baj |l anma ak ama geéPash@diumrPopt AMA neck proteinl
e t kmeli éloklayarak k o n a k h¢gcre i nvazyonunda ° ne.

kompl eks ol uxkumudp 34ngel |l emektedir (

212.3.3AMA-16i n H®Brag¢ katnlma ( Moving Junction) 6c
Gel i Kmi K, f onksi yoh gondiAMAFL (TgAVIAE)ywa TgdMAh i p o
lileili Kk ki | i buoparakkbnakrhpeneye invazyon

bajl anmasénda [ moving junction (MJ)] ©°ne
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-exki tli i mmunopresipitasyon -al éxkmal ar |l a
TgRONS8 gibi TgAMA1 il e il kki i, hareketl i b a
kompl eks rhoptry neck proteinleri de id

bi | di r 3443#47). Bit T. gondiir hoptry neck proteini ol
protein Neosporat ¢ r ¢ parianzidtel eyi nne MJOnin °nemli
zamanl arda yapeéel andvergehs@MAria(BAAMA-13 &.nbovisu

AMA-1 (BbAMA-1) ile B. orientalis AMA-1 (BOAMA-1) 61l erin invazyo
neck proteinler (RON) iéevet MUl skirms Bata
birli kte g°rev al WBRIAYP.6 ortaya konmukt ul

Plasmodiunt ¢ r | er,i npdaer aMJi t t e Kk i Yyézéek benzeri y @
membr anl aréna tutunmas éyBlua MIRQNkaa AMAHLLI r b
protda nl er i kiar at k& ndneedir] Moxoplasmagondii¢s, zer i nde yg¢r
-al éknmhal @agdaanmaneén, TgRON2O6N itne rOmitnearl mi bn
konake sh gl azmasénda -lbuilmruneaat oldgoAnVBA n i ar
gel di jJ i tirbi(348]i349 | mikkn kubasyon periyodund

TgRON26nin C terminal b°l gesinin rekombi

go°r ¢l megmurisgnucundd®@j | anmada C ter mi nal b°l ge
parazitin fizyolojik periyoduna QYr e arztad tamoi | me yeti sine
anl akél mexktér . Benzer bajl anma kar akt

durumlat Pf RPN2 tha iorg o |l gel erinde de g°zl emler
et kil eki-inl ee, RAMA ariars éinmdwa&Zayondda&akne kadeé
ve bu i ki ogpkompleksapanatigiml erde hayat. bir
gosternBddtedir (

AMA-1 ve RON2 araséchdm&k R¢&i éy&ai mMhegrmnzyon
sahip oldujundanskemaj e geawnehledebalatkeoonub u e
bozmaya biyreakssypno k ar ak ortaya -éeékmaktadeér.
AMA -1 spesifik antikorlar devreye girmekte ve invazyangellemektedirlerAncak

parazit buna cevaben invazyanda sadee AMA-1 ve RON2 araseénda
kull anmayép ayné zamanda kor unlmuikn iegiez an
ekspr es yadndvarreeynee sokarak konajén bu savu
yoll ar ¢re348.bi |l mektedir (
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Toxoplasma gondiin i mksiwa | arté pewisltd ai ns) czerinde
TgAMA-1 6 i n i nvazyon séraseéenda parazit Y ¢ 2
bul unduj u g?°39, 850,38InBwinkat | kR fqlcigatura rkerozoitleri

I | e ybaspkékliaa n - aite@PRAMADN @I n MJ sérasénda mero
aniden kaybetmeer i ne b amimiurdloresahianrcaekl e me d e gor ¢l er
d ol aylékslizagybhaartce si@ai t e d3bld.ememi Kkt i r (

AMA-16i n MJ ol ukumthredagki tkems ionl aealke ra.- € Kh e
konak h¢gcre ve parazit me mb r -& Mfoekeiybraukai y a
bajl é olarak kekill endi7Ji a- € gondig 7 e Kierkd &
yapél an 0da AMA-1ale&kksmpa esyonucdiujni g\eeocndl In ek m
olarakpar azi t i n konakdeéehyac rheayree kyea Kd a |baal uhwamandaé
g° st er (B3)nBukddénie TJAMAL , hareketl i bajl ama vya
zorunlu bir proteindir. Knvazyon °ncesi
olasélde] ay éis miktdr aTgAMA-1 parazit yézeyine da’
bul unmak RGN2da TgAMB-k ar adv@andakhima sonrasénda
yézeyine bir yol ol ukt ur¥flulmopd kethapatitineapikRION 2 6
ucunu - ebvirrelheayleknanén meydankr. gApm&si yigze
hemen ,aalptiégknada pol ar h &b k@l eakdséa nv eprairlaezni,t |
mikrotubular organizasyon merkeadianb u y a p €, bakl angé- hal ki
halka ile ilgili proteini dent i fi kasyonunun ol ukmaséneé s
i -in esasl ovleandiAMA proteinler araseéndaki
alténa al én3®®34.0l maktadeéer (

Kdenti fiye edi | mi kK hareketl i bMA-1, dwn ma I
kompl eksi parazit kenar éna -1s avbei tR GN/2e bairl aes
et ki,hbakiemwet | i bajl anma kompleksinde ve s
es as$849eAMA{l i -inde bu el &ubkia k imprd edigihmhimy an

edil se de g¢negmegzde bumamgdra aiylag ikloiB4ahmearme a
346).

212.34AMA-16i n Api kal Reoryantasyondaki Rol ¢
He n Babesiat ¢ r |l eri-hden AMAI k al reoryantasyond
d¢zeyde - al @k mal aaber BMA1WN Teaoplaskd aondibve
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Plasmodiumt ¢ r |l erinde detayl é bazeée Rlasmoditné r ma l
knowlesb d e ANPKAMA-1) 6in invazyon inhibit®°rg¢ e

anti koPR.lkaowleshmer ozi tl eri ne Krenr mildoskabu Kd s i ni

gor¢é¢nt ¢l enmesi sonucu, api kal reoryanta
ol ukuml aré ile alelade, gevkek biBgHbajl a
Bu -al ékmhdiam, m&AMAz oi t | er i n zarpnlukbiaproteme or vy

ol duj unu gPlasmodiumnfalckpdrummerozoitlerinin invazyon nhi bi t °r

pepti di il e etkilekiminin mikroskobik ca
s°z konusu savunma et kil eknimki miomuenmng elalr
merozotilerin kendil erine t ekr 338, 343.°n Vo

Plasmodiummerozoitlerji nvazyondan °nce kolayca reor.
apikompleksan parazit olan Toxoplasmamer oz oi t | er i ie--ienr | ibu
ol amamakt adeér .orienB alan PRlasrdodion meerozaoitlerj direkt olarak

parazitk onak mol ek ¢l er bajl antél areéené kol ayc
her hangi bir engel e veya késétlamaya mal

Toxmplasmamer oz oi t | er i i -in bu bajl3@ma bu de

212.35AMA-16in Reptesyonundaki Rol ¢

Roptri sekresyonyi nvazyon prosesini bakl at mak i -
ortaya -ékan rhokhomgk blun¢ ©r earanten@pil@lsueur i | e
araseéendaki b°l gede yer aldr 8572353 1 nGagny mpde

RONOGI ar én MJO6de i denti fikasyonl ar énén
kompart émaneénda meydana gel en sekresy
kul | ammdmazsorunl u ol duju ve bu nedenl e o

ortaya Joxdplasena goadig.zer i nde yapeéelan BId&i nar a
TgRONOI arén sekresyonuna hi-34)r &tli syiamic
Cytochahiagsinedavi ama-1| € kul |, ahopiry butb] é b
sekresyonunun TQJAMAL. s al énéméndan somBlp. aAytegta i
-al ekmada Cytochalasin Donin, aktin fl am
ve bu nedenle konakhc r e i nvazyonunun ©°nl edardam,ayineéde
zamanda vezik¢ler benzeri yapéel arén bakk
a- mex38,83) .( Ayné y°nt eaheta.33)gJgAMA-¥ a B a MEh & mén
sonra ROHIgili evakud | er i n mi ktarl ar é@&nda azal mal a
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yapél an darisewdpté sm&lr s yonu-1 i ven RANAI ar ar
et kil eki min zloir ludiil u@B36ons9a d aEled e edil en k
doj r ul toptrssuenkdrae sryonohas éeébgkll tek seferde
da konak hg¢gcreye girmeden hemen ©°nce me
bajl anmada bakaréséez ol ma ve dol ayéséyl a
iseoptrisekresyonunun erktyydles evke skeowmiayke yhes c-rée
ol arak girdifji gzl enmi ktir. Té¢m bu ar ak
hala AMA-1 6i n hangi b°l gemri e khr esggorPundae r
bul unama3m8a).t ér (

21236 AMA-16in Sitoplazéemé& Kuyruk Yap

AMA-16in ektodomain yapésé, °zal ekkbhkear ol
birlikte, si topl azmi k Kkuyr uk 'y apsésnée (BAlpEkdke&ra dat |
apikompleksan parazitlerin AMA s i t opl azmi k y ap éali aar é&noéknl u
hi zal amal aré sonucu bubil® |ygadepmeaddae jge ne? d gl
Ancak sadecg -b° |, diej er |l erine kéyasla daha korun
Bunlar. bir tryptophan (PFAMA1-W603, TJAMA-1-W520), bir threonine (PfAMAL-

T613 TgAMA-1-T533) ve bir serine (PfAMAL-S610)amino asit er i ni n kod|

b°l gelerdir. ,Bdmomluazyagkelywapéneén C ter
al maktadeéer | ar . Bu nwsidreynd le o It eek grilnearli bi°ll e
°neml i bak gapeévod¥khmaktadeéer (

2123.7AMA-1 6in Knvazyon Sg¢recindeki Rol ¢

Har eket | bajl anmanén temelini ol uktur an
hangi mol ek¢l ¢n daha etkin bir r ol oynac
[
1

0
ektodomain etkilexkimler: Il e RON kompl el

i n ol duk-al asemkendimi HKkedactin/ myesin

i n g¢-1 ¢ bir i nvazyon i -in kil it bir

mot ora bajlanmalkzatéwnl a lliril idkotje up eraa e k e

Beyl ece hareketl bajl anma i -1n bir t €
TRAP/ MI C2 proteinleri de invazyon i -in e
r ol oy n anBsX 364 AMA-1 v&@ RON poteinlerihar eket | i bajl a

akamasénda TRAP/ Ml C2a pgsif lortrob oaymainakla beraledahg © r e
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-ok parazit ve konak membran arasénda s

ol maktadeéerl ar .

AMA-16in s°z konusu tsé&rréel-déjkéd h areotl kentgbni aabr dag

séraseéenda fonksiyonunun bl okl anmaseé son
hareketinin engell enebil diJi ancak TRA
motorl ar énén aktivitel eri sohucuwukanmbs
engel |l enemedi 338,33.el i rl enmi ktir (

212.3.8AMA-1 6de Pol i morfizm
AMA-16i n pol i morPasmodum gdralhear i-mke ar akteéer él n

bu yana yapeéelan ar aktledrdnea | @ao | isnmoonruf ci iznmd ao

Kkonmudb)ur Plol i morfizmin olukmasénda °zell
r ol oynadej] & Db-Bdcketrat (866 mi ykat pi tir €. la Il Geweds anloed. Pf ¢
sekans kaydén viod wet uvashkain sukl ar é -okl u

ncelerdimi k€ @manén sonuewrdea, 6 4Pf AMIAI mor f i Kk
ulundujunu ve bu pol-senloarngtzanl e B2 s i Midm
16inin domain 110dde, 90unun domain 11120
il dirmiklerdir. ¢PgpmakYdn] eGi heddealygrm
semptomati k vakal ardan -lelsdek asmcil lagrenéan
l duj u s a3d9.¥inePewax@eén (-AMAen b°l gesi czeri
-al ekmada s°z konuselb?l geerdi 39l bBE il reic

Plasmodiumo d a k | & yapeél an b-t6d-eal pamamar f az nml

o 99 T B+~ T

i spatl anmécxkt eéer .

212.39AMA-1 6 e Karkée Olukan Doj al Kmmun Yaneéet
Doj al enf ek AMA-h ag/rvtaink arr IdavetlgGsva madir olsa la | g G
IgG, ve IgG; tiplerinde ortaya- € k miaékBu.antikorlar - o J u n Hom&ird lave

domai n letmékie@dupdotmiaii n |1 1 1 6 e k segenellilod ukam k
seviyelerdedir (367, 3689). Sévtatkaa s € g°r ¢slyampéli as amdy axkd @
AMA-1 antikor seviyesinihmer oz oi t s ur f a-tereninalp koponenii n 16
(MSPLyg), glutamater i ch protein (GLURP) ve mer ozoi

karké kKekillenen antikor seviyelerinden
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(349350 . ¥t eAMAdln dlfa rh ¢ c r e, mgydamna&deleparazéemila ilgili

ol duju da yine bu arakter@®3 ar kapsaménd:



3. GERE¢ VE Y¥NTEM

¢al é Kk mdery@im,Emci yes | niversitesi Veteriner
Dad €6 cryobanke@nld%é (A@)v emunhatfraoziaenegdi | en 2 8¢
tari hl i, dievvwg | a@aal sk p dravye B pasaf enlekiei edilen

danadanlk e nf ek si yonu t ak%4hl8.rbigeBningpayagitensiadsahip me K
suk il e irmwtmel sl nk ¢ I(im\dtno:el. pasdjvel%dilk or an & n
parazitemiye sahipas aj € ol AMA:-1ur gne r sinb d dgleayan n¢ k|
dizilimlerinin  belirlenmesi, bel i r | enen ne¢gkl eoton d - edriizpi |
I Tenedi Jinie dledsgpi edi |l en sekansl arén eksp
okuma - gORFeweersii t abanéndaamadakroleaalaBlLi r i | r

bigeminaKayser i / T¢r ki ye ol artarkgenonskiDNA(GDNA)i r i | e

i zol asyarekk tyeape

31.GENOMKKAKZOLASYONU

Genomi k DNA i zolasyonu, Erciyes 'niver ¢
Anabil im Dal é Mol ek ¢l er Parazitol oji l
yapél mekter. Cryobankta muhaf azla; neng ikl ekna

pasajl aréndan birer °rnek DNA ekstraksiy

-%z¢nmeye bérakeél mekt ér . Kal an dijer ©°rn
bir Kekil de, -%z¢nmeden séveé nidsajlaadar n t e
DNA i zol asyonu, Axygen Firmaséna ait¢t A X

Kit'"inin prosed¢re¢ne g°re yapél mékteéer .
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Kull anél an tTaleBdidek igt®isnt eir-ielrmijkit i r

Tablo 3.1. GenomikDNA izolagfonundak ul | anél an ti car. kitin i-
Kitin K-erifji AP-MN-BL-GDNA-2 50 ©°r n
Miniprep kolon 250 adet
2 ml Microfuge tube 250 adet
1,5 ml Microfuge tube 250 adet
Buffer AP1 150 ml
Buffer AP2 30 ml
Buffer W1A concentrge 120 ml
Buffer W2A concentrate 2xX72 ml
Buffer TE 60 ml
Ekstraksiyon ikKlemine baklamadan ©°nce ti

Buffer W2A s o | ¢lsayroen gak @I 0 O)esltshka noo | ekl enmi ktir.
kadar oda és édielndiak tmuhafTaizcaard k gONANn ©° n

izolasyonua Kk aj € dak i yerpEebdbkeke egr e

1. Kkl eme bakl amadan ©°nce, kan °¥rreldekin er i
karékmamasé amacéyla ependorf t ¢Jpdleer i Kiitr
i -erisinde bulunan PBGfyerad&sudmm@genués
konuldu.

2.15mllik ependodf ar a 500 Ol Buf fer APl ekl endi

3.200 Ol kan, pi petle alénarak protokol
Tepl erliamr éagklaapraak 10 saniye vorteksl endi

4. Kyice vortekslenen ©°rneklerin ¢zerine

tepl eri tekrar vorteksl endi

5¥rnekler oda ésésénda 14.000 rpm- de 10

di be - °%Knensdié.s a
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6.Her bir ©°rnek i-in 2 ml'lik ependorf tg
I K1 e mi sonucu ., stte kalan s¢pernatant p
i -erisine komuderhkddli.lddOsamtrif¢j] edilc

7.Santr oh¢ gasnywc u, sé¢pernatant i -erisinde
DNA'"yé tutma °zelHKoon dad&abbéanvei gepri ejfal

ml 'l ik ependorflaréen dip késémlareéna sy¢:
miniprepkolonlar teker bu t ¢pl erin i -erisine yerl eck
i 1 k y®&klagmmywminan 700 Ol Buffer WLA il ave

bekletildi. Sonra 10.000mp' de 1 daki ka santrifg¢) edil di

8Mini prep kolondan s¢z%tkenekéependakfart
kol onl ar tekrar bu te¢gplerin i seligsdamne ye
Buffer W2A'dan 800 On' diel alv ed aekdiiklad is avnet r1li4f.

9.S¢z¢len sévée tekrakolunaklaktar élogpd &k emig
basamakt a iskoilncosiyBmé k@ama W2A' dan 500 Ol el
daki ka santrif¢] edil erek tekrar yékama
yapeél an bir i Kl em okuprebkaemslltaeemaki i K leedn

enzimlerin tamamen elimimed i | mesi amacéyl a yapeéel méxkteér

100Yékama i K|l emi sonucu dibe s¢zkolokmars é\w&
ependorflar i-erisisolyeshlobanmedgiphebodHe0
rpm de 1 daki ka s asrotlrlisdygpgn iedeéet iesiekde lyie ke

u-masé sajlande.

Mi ni prep kolonlar 1,5 ml"'"Ilik yeni ependo
65°C' 1 i k su banyosuna kB8&0nulQOhucki |oalvaen eBduiflfeerr
daki ka bekletildi. Daha sonra 14.000 rpm

elde edildi. Elde edilen DNA'lar analize tabi tutulana kadar derin dondurue2@?20)

muhafaza edildi.

3.2.APICAL MEMBRANE ANT IGEN-1 (AMA-1)0 K KODLAYAN GEN
BYLGESKNKN AMPLKFKKASYONU

DNA ekstraksi yoeadi Iseomr laes®MAdilki oeld &dtisigeaniadd t ¢
Apical Membrane Antigeridé (BbigAMA-1)k odl ayan gen b°l gesin
amaceéeyl a PCR i kleminéathhbhier|téeuk ubmarmtasgeE
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mal zemel er her hangi bir kontaminasyonun
sterilizasyon °zelli]j i PCRraaksiysnuned®bigAMAKk a b i n
1 gen b°l gesinin amglali(1I98 & aiyagro ettilleri iprimern T o
-1 ftl eri BhigtAMALK & VerBBIgckAMAIRD adl &€ primerl erir
dizilimleri Tablo3 .d2e6 ver.i | mi Kkt i r

Tablo3.22AMA-1 gen b°lgesinin ampléfFakapyomeriierfn

Pri mer Primer Dizilimi (5' ---3") TM* (°C)

Bbig-AMA1Fb | GCAGTGCATATTGAATAGGATTAC 60,1

Bbig-AMA1Rb | TCAGTTGAGCTTAGTCAGGTGTACTG 66,3

*TM: Er i me sécakl eje
Macrogen The Net herl ands) f i1 r ma,sféeinramasardemt e°znl e
doj r ul t u gininkdnaanttagyonu 100 pmal/ ol acak kekil de s

il e sulandeéerél méxkter. Sul andér él an pri me
sol ¢usnydoann 100 Ol moksayemtdanmiéeanarak p

PCR reaksi o n kab6keéeme final konsantrasyonda
kar ek @me; 25 ¢l ticari Master Mi x ( Maxi
Scientific, USA) , 100 nM her bir prio

hazeéer | éSitmé&uktlérkabhianz éir-l emiasni nRIGR r2endliks i y on
DNA'se ve RNA'se free ependorf te¢pl eri [
cihazena (C1000 -R&hce,r mdér Cwylcd ,r , CaBliiof or ni
amplifikasyona t abiy onu protbkoh® midenag t a A i 1 f i
Ao ddk;35siklusdenat ¢ 9BdALCYHadmba] dHEBIMES d e udafa s ,

72 AC 6 e sn final uzama 72AC6 d®8d kL ol ac adki zkaeykni l.eB®R | mi K
testinin ge-erl il i7jisryiomuwme oH airph aon gmesd®ij ré n|

amacéwlaa if kontr ol ol arak sterilize edi/l

33PCR ! R! NLERKNROFERERTKLE G¥R! NT! LENME SK
BabesiabigeminaKay ser i / T¢r ki ye BbigkMAalr ég egnD NoAOI | gaer | &
PCR ileampl i fi kasyonu sonucu &elde edilen ar
yatay el ektroforez tankée (CLP) kull anél m
dei yoni ze s bOXEAE €Tris-anetateEDTA) baffer eklenerek elde edilen
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sol ¢,slyyun j el hazérl anmasénda hem de el
dol durul masénda kull anél mékter. brenl er i
hazérl anméckter . Jelin fazla kalén ol mama

hacim 50 ml @] aamgkeaekinrde; tarteéel arak ¢
edi

mi Ktir. Hazeérl anan kar ékKém; agar oz, :

Ké&meén buharl akmaséenée engell emek ama

e
kapat él mékt er .gedarigueameh az&arazhalog umaya b

3 Ol ethidium bromide ilave edil mik ve
dajél masé i-in yavak biot ;kgbhakder &li mekt é&
hazér hsabkeipdleaséna d°k¢ gl mgk ve i ncel en
taraklar yerlexktirilmiktir. Jel t amamen
tankéna yerl|l ekgadlrdud ymine Wel UXTABKkeén i -eri
-ékarel mektRRCR Erl gdrelnereidnilrenher birinden 1
yéekl enmi ktior . KI'k g°zlere bantlarén boy
(Thermo Scientific, USA) , son kuyucukl ar
°rnekl er ; sabida akemdlaki RA40 s ¥yreyl e Yér é

°rnekUPdelDok ¢ man$Siastyemi ve Gene Snap from
(UVP INC Uplant, CA)ileUV ékeérmal¢stnéagdad nizp edi | mi Kkt i r .

34A4HEDEF GEN B¥LGESK AMPLKKONLARI NI'N JELDE
El ektroforez g°r¢nt¢l eme sonucunda hedef
kl onl anmasé&i PaktesiPiCRe ¢ r ¢ n ¢gneydanal delabileeek ma s é
kompli kasyonl aré ©°nl emek amaceéeyl ainimdi gh
(Roche)i °defjfrluétusunda j el den ekstrakte

I Kl eminidefieggul aRabkb3.3tevier ed imji ikt i r .
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Tablo33Hi gh Pure PCR Product Purification Ki

Kittn K- eriji Mi kt aré& (50
Binding buffer [3 M guanidinghiocyanate, 10 mM Tri$iCl, %5 30 ml
ethanol (v/v), pH 6,6 (28C)]
Washing buffer [20 mM NaCl, 2 mM TrEICI, ph 7,5 (25C) ] 50 ml
Elution buffer [10 mM TrisHCI, pH 8.5 (25°C) ] 40 ml
High pure filter tubes 50 adet
Collection tubes 50 adet
Jel den ekstraksiyon I K1 emi d K acjaékdeakkikli d e r

yapél mekteéer:

l.Hedef b ¢ yankjelderksteel ki bisir i ucu yardéemédwnl & nke
hassas teradie dar asléd mdik BMAB& RNA'se free ibr t ¢p i -er
yerl exktirildi

2.Dahasonra - i mel®i | en Qhewllunpdare ktag®e t art édidé ve
ajerl ejée hesaplanméxk ol du.
3.J el par-asénén ajérl éjema-g%eei 1008 BQO0.

buffer ol saclaksseklekpeahrélea ¢ zeri ne ekl endi
4.Ependort ¢ p¢ 30 saniye vorteksl endi

5 ¥ncede@' Ybe6 ayarl anmék su banyosu i -er.i
berakeéel dé. bHer e edattekslédid & p¢ Vv o

6.T¢p 1 -erisindeki agaroz | el par-asé tam

j el par-asé i-in 150 <dl ¢isdayeomri d peanedkl toslpa

vortekslendi.

7.Ti car.i kitin i -erijindee bl ghamput eplfam
yerl exktirildi. Ependor f téepeneéen io-eriosion
filtre | i téepen i -erisine bokalteéel deé.

8Séveyeée i-eren t¢emp' baal édba&lksiélna as drbt. r0Oi0f0¢ jr |
9. Al tt aki t opl ansaé vté¢ phyankea | & £4 glée nv e ,sttel

toplama t¢pe¢ ildi.-eri sine yerlexktir
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10.¥ z e | filtresi sayesinde DNA'yé i-ine ha
amacéyla 500 Ol Wash bnfdfeerl idl aakediiae dsialnetrr

l11.Santrif¢ggasyondan sonra alta s¢zeélaen s

tepe 1 -erisine yerlexktirildi

12.Kki nci yékama amacéyla ¢zerine tekrar
rpm de 1 daki ka s amatile sekagsjamadadmuhtemielen pigtdemn c i

tekkil edebil ecek tuz vekemdidm.gi bi madd

13.Al ta s¢zelen séeveée ltiekrgp buakk®dMAsgreal d

RNA'"se free bir t¢p i -erisine yerlextiril
14.Filrede has ol an DNA'yeée alttaki ependorfa sg¢:
il ave edil di. 15.000 rpm"de 1 dakika sa

s¢zél en séve DNA' ypR CiRhtpiyvean ke dhehia @ mka ak ar
kadar-20 °C'de nuhafaza edildi.

3.5.BBIGAMA-1 GENKNKN KLONLANMASI

3.5.1. BbigAMA -1 Geninin pJET1/2 Plazmidine Ligasyonu

Jel perifikasyonu yapél mék PCR O ¢reéegnlerion
Ki t (Thermo Scientific, ABD)¢ rkeu li°l caemiéil mmeg k
dojrultusunda akaj éedaki Kekil de hazeéerl an
2X Reaksiyon buffer 10¢ |

PCR¢ r ¢Jdnegl Perifiye ¥Raolek

DNA Blunting enzm 1 el

Ster | Deiyonize Su

Topl am

Hazérl anan karékém vort ek%Ibeawhapossndanstdk i f ¢

i nk¢g¢be edi | mhere nv eb iszo ngrsats¢éemed aal é nmékt er .

Kar @&adahansonra t | pPJET1. 2/ bl unt Cl oni ngVector
Ligaz eklenerek son hacmi 2D2 AClBalgke t ar
bekletil di kten sonr a 5 el 6si trantsforn

Cloni ngVedckted@ilddar veaskEmi ktir
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pJET1.2/blunt
2974 hp

k e K3il.lpJET1.2/blunt CloningVector

352 Rekombinant Pl azmidin Kompetan H¢cr el ¢

Transformasyon i-in 5 egé¢dbtukulagas@onelr
10 chemically compotenEscherichia colih ¢ ¢ r e (Ineitrogen, éABD) eklermi we

buz ¢zerinde nBktdk .i ko bdek428edoidie rt dud diKk anru & K &
hemen abdendgatdkibekiktani kKt i r . rekBrAbindne magmidin

transformasyonu sajlanmécxkteér . Dah&a0l0 sohr
S. 0. C. medium (%2 Tryptone, %0, 5 maya ek
mM MgCl,, 10 mM MgSQ, 20 mM glikoz) ek | enmi°Gade . - 8l&k al a
inkubat ©r&des alat Il nk¢gbe edi | edahatanrdB fysagenyna s y o
broth kat é besiyeryine3y°Céklimlke rbeek ehbdiirl nj ekadad r .

L B kat é besiyerinde kol oni gel i Ki mi g°
numar al andéri &l abreaski yyeaernine tekr’@ddekbi mi gt
i nk¢basyonak dliBR.akél mékt ér
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kelB2IRekombinant plazmidin keypatuamkhRoal alremidad i

3.5.3. Klonlan ma nRER TaramaileDoj r ul anmas é

LB katé besiyerinde ¢reyen kolonilerin r
etmek i-in kol oni PCR taramadagqy aasl me Kk tn
(Bio-Rad  Hercules, CA, ABDQ) 04 OI pJET1.2 Forwad -(56

CGACTCACTATAGGGAGAGCGGE3 6 ) vV e pJET1. 2 - Rev

AAGAACATCGATTTTCCATGGCAG-3 0 ) primer |kearhia E € ml an me K
Haz ér | anlarak aktaér élxeean yeri nde ¢reyen kol oni |
°rnekl ermélkt léa Kt éHedld deiydnizd aur iletsopl am 6 Ré €
t a ma ml a Bher@aicycienda protokgl° n denat9y’C@adeg od dk; 25
denat ¢0Cyden B Isapdfead de wWadmaz ' Cé6de 1 dk;
uzama 72°C6de 10 dk ol acakktkérk.i |l BER psogu auml
amplikonlar %15 6 | uk agar onzg Kj evled drd Wy, migen Siktesnyve n



65

Gene Snap from Syngene analiz programeée (
ger¢é¢nteglenip analiz edil mi ktir.
354 PCR Tar ama il e Tr amnud fammmaas ykomluo nDd jer i

Yerinde ¢ojalteéme

Pozitif bulunankolonilerden plami d DNAd&dsée el de et mek 1 -1ir
steril ©°zelersteéereilalel@®Dkleadd onth4i laedpe si | i n
LB sévé besi yéd ralr &arloi dn& 7 1elkOi anii lp anydadiie geced d a

I nk¢be & &iek@nil wteime g°zl enen séveée besi y el
mél i k ependorfl ar i -erisine aleéenarak 60

sonrasé ¢sttekipeddwa |l késamha kp20f@Gddeul |

muhafaza edil mi ktir.

kelBBILB sévé besi yeri ve -alkal ag®@€ééebeséeriyede ek
3.5.5. Rekombinant PlazmidlerinSa f | akt ér é1l mas é

Peletten plani d i z ol aAxyPoep (Plasmid Miniprep Kit (AxygenABD)
prosede¢r ¢ tira Axygpn pexhi d mipk, r i f i Kidirsiyron © rt @ rcialr
dojrul t umiudh deak ptlraxzkisajyoab kiktdi e myapél mékt éer
1.-20°Cde saklananpeet i n oda sécakl éjénda -°9z¢nm
250 Ol Buffer Sildiklenmik ve vorteksl en
2'zerine 250 Ol Buffer S2 ekdéenmi k ve el
3.Daha sonra ¢(zerinedidé&0yihe Bialfd ghma f$i8m-a&ek
-al lda&l.an

4Karekém daha sonra 12, 000l gdéde 10 daki ki
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5.Santrif ¢] sonraseé supernat kotoni -ailnéen ékpo nAux
12,000l gdde 1ddk santrif¢j yapel

6.Al tt aki topl ama tlip&la e stz g kabontMashernvagnr day
toplama t¢pe¢e di-erisine yerlexktiril
7.Yékama amaceéeyl akoltngrzebi neMbBOOprOép Buf fer
12. 000 Tgbéde 1 ddakika santrif¢]j edi |
8.Santrifg¢sggasyondan s onkrtag &eMiniprep solprzaayl een s
toplama t¢pe¢e di-erisine yerlexktiril

9.T¢p ¢zerine 700 ¢l Buf fer W2 ekldeBuer ek
basamak 2 kez tekrar edill

10.Topl ama t¢peéene s¢z¢ ldeEMinipegkolénbukezZkyem 2 u z a
ml 'l ik DNA'se RNA'se fdiee membtagmpaibeajl a
W20yi uzaklakteérmak i-in di2. 0001 god6de 1 d:
11.Santri f ¢j s @oton tansizeébir i nmipdrleipk t ¢p diveer i si
plazmi d DNAGO6s é el de etnekl abladeEygtl adiglzes é n e :
bekl endi kten sonra 12. @00 Tgéde 1 daki ka
12.Santrif ¢j I Kl emi tgpnia®éi $) bandbAi:&eat ¢
20°C'de muhafaza edi.

3.5.6. Restriksiyon Enzim ve PCR Analizleri

Miniprep kit ile saflaktérélan rekombinal
ve vekt?©or spesi fik primerl er il e PCR a
y°n¢gnden arakt ér él aakve Bhal (Therma Scientifie, ABO) mi [
enzimler.| K & le I3.d)h Elde nedilent @ami d DNAGséne res
enzimler. il e kesmek i -in akajedaki or an|
Su 14 Ol

10X FastDige:2 Ol

DNA 4 Ol

Fsst Di gest E 1 Ol

Toplam 20 Ol
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7 trangeriplion start
—

3’ CCG CAT TAT GCT GAG TGA TAT CCC TCT C
Ala Tyr Tyr Ser Glu Ser Tyr Pro Ser Arg Gy

___Xhol
Pepki e m Xbal
G CTC GAG TTT TTC AGC AAG AT TCT TTC TAGC AAG ATC TCC
C GAG CTC AAA AAG TCG TTC TA T AGA AAG ATC TTC TAG AGG
Gu Leu Llys Gu Ala Leu Arg Glu Leu Leu Asp Bly
Bigl
Eco1301
Neol Bauisl 2
TAC AAT ATT CTC AGC TGC CAT GGA AAR TCG ATG TTC TTC T 37
ATG TTA TAA GAG TCG ACG GTA CCT TTT AGC TAC AAG AAG A 5
Val lle Asn Glu Ala Ala Met Ser Phe Arg His Glu Glu

N pJET1.2 reverss sequancing primer, 24-mer

k e B4.lAvalveXbalenzi ml eri nin bajlanma noktal a
Kar ékém vort ¥logdlee rbmidkk vseu bd7anyosunedmml i nky
inaktivasysmm i - i°G6 dee5 < bashyosundda e kr ar i nk¢gbe edilor
°r ne%l5edk agoroz jel e y ¢ r yd CLP rdgllxo k ¢ ma n Sistesmy wen
Gene Snap from Syngene analiz programeée (
g°r ¢ ntklpllaeamiggmirv ar | €] @ aynah g zdedi | mmndxikincir . B u
bir dojrul ama anal i zplazmy d p @&INA&HK tagrée.n Baunp k
pJET1. 2 Forward ve PpJET1.2 Reverse prim
yapél mék ve tarplikilerfdd 3 d&l eldi dgar oz | el de
Jel Dok ¢ manfastyemi ve Gene Snap from Synge
Upl ant, CA) ile UV ékéen alténda g°r¢nt ol

3.6.KLONLANAN BB IGAMA-1 GENKNKN SEKANS, FKLOGENE"
A¢l K OKUMA C¢ERCEWERK KZQERX

Kl onl ama sonucu el de rekanbihan plazmidler sekdne j r u |

analizl eri I -in Macrogen (ThdeeNetbher [°amdc
Ol haci mde, primerler ise her Dbir mayanek
il etil miktir. Primerlerin konsantrasyonl

sekandizilerip JET1. 2 forward ve reverse primer/|
¢ci ft y°nl ¢ DNA amideresait krdmetbgramlac@ualigy i{Phrgd) a
skor | ar é&n aedidi®ten sonra Genéiduz R8G9 yazél éme il e

reverse dizilimlerincontigleriy ap él ar ak, vekt©or DNAGsée il
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hedef gen b°l gesi belirl emi Kk veEldeerdidnat | a
sekans!| ar 30 BALASITINzI(er i y a 0.8 (3t)ev&k Gemaiouss o n r
R8 (369 geneti k anadeinzBayn&kzél eBlalg/deiAdl yeblald@ | e r
le- okveigiihi zal amal aré& yapeéel amteoki -farliopg ein-i d ren

kontr ol modli ¢kmg kKernvekar akt er i z aakpennneacuté or
n¢egkleotid dizilerinin GenBank kayeéetlareé
Filogenetik analizlete, el de edi |l en i amirdoagitdizdimlerinle, n ¢ k | ¢

GenBanko6aen, kBeigAlad i Igen b°l gesi ni N earadaartal neer

n ¢ldotid ve amino asitdi zi | i ml eri. Fkubbbanéet mektyapé
belirl enmesinde Maxi mum Likelihood (ML)
ML analizleri Mega 6.0.6 371) yazéel émeé czerinden gel
analizl erinde sekans evri mi i -in en uygl
(372) kull anél mék ve en d¢keék Ak alarkneodeBi | gi
filogenetiiukt afal masénda kull anél méxk, nod
bootstrap repli kasyon dej eri 1000 al én
belirlenmesinde yine jModelTest 0.0.37Q) kull anél mék ve en dg¢
Kriterdi ( Bl C) olath enjodet fi inleogealki p k aj aceéen

kull anél mékteéer . BayR8s(369 n yarzx&ll ieanéer¢gz e@e me
plugin (373) kul |l geet akbhé&ktiril mik, Mar kov Che

1.100, 000 jener asy o meklemesi her 200 jenerasyonda bireg(ilk v e
100, OOMbuwarfm-i no0 ol arak) -ékareéel mékter

Er i xniut€mar as é al énan vV e GenBankHKaré n arpafoé red
dizilimleri; b a k | an g ésinyaNkeo dloint{ Ak @mé& no asi t kodl a\
belrlemek BbigAMA-1 f r aksi yonl aréné g°ster mek ama
(open reading frame, ORF) anali zl ewelb ni t
t ab ®@RHFmder879)yazd é mé kul |l anél méxkt ér .

BbigAMA-1 proteinl eri ni n asihddlimlerioin betirlenmesie a mi n
birlikte - e ki tihf orbomatoi k ar ain kilco andkizietdepap é Amakt ¢
BbigAMA-1 t r ans me mbr an amifd asié dialimlermid snigai peptid
analizleri ve dizilimlerdekitahmini antijenik peptid e r i n Genaious Rg 389
yazél éme czerinden EMB®Bdgh yRzéetlt €eime Amnal
yapeéel BoigaMAelr .proteinlerinin transmeymer an
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Geneious R8 369 yazél éeéme ¢zerinden oblrO®mpkigme mbr a
yazéel émeé kull anél.&Krzaoke | gkt r e k| enxotkitrai | vme K ¢
mol ekg¢l er aj] e@i58K)Ilparogr EmMPASY e Nhlelsaet iad m
amino asitdizilimlerindeki polimorfik alanlar ve haplotipleProSeq3(379 y az €|l & me

kull anél arak belirlenmicktir

DNA di zi anal iz soflu-plraortenalgrrieniBbicgANA
Protein Homolgy/Analogy Recognition Engine2/. 0 pr ®/§r aimée (el de €
ve g°r¢é¢nt ¢l en mesource Javeoviewe(38Onp romem mé  kul | e

ger-eklextirilmiktir.

3.7.BBIGAMA-1 PROTEKNLERKNKN EKSPRESYONU
371. RNA Kzol asyonu

RNA ekstraksiyonu, Erciyes | niversitesi
Mol ek ¢l er LRaaroa zateukaesrtodj'ank si yomé lgmé ktesrn .nd@r
muhaf aza edil en vV e mi krosantrif ¢¢RNAtL ¢¢pl
ekstraksiyon ikKklemirce odaneagsenda *Tne
¢°z¢nen pRMaekstraksiyodna,GenelET RNA Purification Kit (Thermo
Scientific, USA) Kwll Il ame&ll amia kteiry a p8a. | dhéest ixtlt i @

glesteril miktir.

Tablo34.RNA Ekstraksiyonunda kull anél an ti c:

Kitin K-erifji 50 ¥rnek i-1i/
Proteinase K 600 Ol

Lysis Buffer 40 ml

Wash Buffer 1 (concentrated) 40 ml

Wash Buffer 2 (concentrated) 23 ml

Water, nucleaséee 30 ml

GeneJET RNA Purification Kolons preassembled with 50

Collection Tubes

Collection Tubes (2 ml) 50

Collection Twes (1,5 ml) 50
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Ekstraksiyon ikl emine bakl amaVdsh Bufférive e t i
Wash Buffer 2s o | ¢lsayroén ¢ zer i ne %10 0 ' RratekhaseeK-20 a n o |

ACobde muhafaza alténakal Eadéekana kadan |

ediim ktTigm santrif ¢] i K| eml €lriicari4 KAICt id e

dojrul RS uenkdsat r aksi yon i K| emi Ku kKekil de
1. Kkl eme bakl &mardadn i Kncedp,anddnmrfneekhéénar
homoj eni ze edi | di .s é¥ranneakcl éeyrlian ekpaer nedkomrafma

protokol numBuals@aradgaz & lo(@igna rBlKalb, AAlmangah t r i f
+4ACobye ayarl anar ak s aeklenidi f ¢ j i -1 seéecakl

21200 Ol haci mdeki L y-mércaptoethahd éerdio a 24 Ol
30,5 mlolik ependorfta bulunan kan ©°rnek
santrif ¢] edi | di

4. Santrdife sOhemsgel l2uperrmratdaktkaat e€ldd é

5. Pel liend e 0@ z &t Lysi s buffee é&kpanéi
vortekslendi.

6 . Vorteks!| enen °rnekl erin iczerine 450
karékt éreéel de.

7. Karéekémdan 700 Ol al endéama kipl a@r-iim
bulunanGeneJET RNA purikasyonk o | o na& latrde&gma |

8. Sevéeye leritere@0tgpm' de 1 daki ka santrif ¢
9. Al ttakilerine®pt aman t g@ev e bkolodart @€ekdar vay
topl alerd -tegp sine yerlexktirildi

10. left¢epkrar 15. 000 rpm de 1 dakika santri
11. Al t t aki tled mIt &rmal e tlay @ kb b bnk yeni topl
yerl exktirildi

12. Kol onl ar Wash éufféer i élave7edlilerek @5.000 rpm'de 1 dakika

santrif ¢j edi | di

13. Santrifg¢gjden sonra al tlars gazynléen ogpd vaé
i -erisine yerlextirildi
14. Kkinci yékama amacéyla ¢zerine 600 O

daki ka santrif ¢]j edi | di
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15. Santrif¢gjden sonra alta s¢zeélen séve
i -eirme yerlexktirildi
16. ! -¢nceg yekammOamwaseghl bufpzeri 2eil ave

2daki ka santrif ¢j edi | di

17. Alta s¢zeglen séve tekrar uzakl akter el

mevcut ol an eéeégpéretriikrledisine vy

18. Kolonlar ¢zerine 50 Ol kit i-erijind
rpm de 1 dakika santrif ¢] edi | di

19.Santr i f ¢gr isfonkraassyeonp kol onl aré& -ékar él deé
c DNA s e n-208Cde muhafaz edildi.

372. Tamaml ayécé DNA (cDNA)dnéen Sentezi

Tamaml ayécé DNA (cDNA) sentezi, Maxi ma H
wi t h dsDNase ( Ther mo Scientific) il e

Yyeéer et el megkt ¢r .

3.7.2.1. Genomik DNA Eleminasyonu
Genomik INA elemina y onu ° ®2de sAiCbddee muhaf azaodzdi |l e

éséseéenda -°z¢nmetyez ¢merma koerlnnmeékklteérr 11 e ber
akajeda verildifji gi bi hazéerl anmékteéer :
10X dsDNaseBuffer lel

dsDNase lel

Total RNA 3el

Su el 5

Toplam 10 ¢l

Hazéerl anan karékem vortekslenip santrif g
ACode 2 daki ka Knkkbleseyendi smnktaise. tekrar

edilen karékém buRCRziekl eami mé égeneikl miek tRRIiTr

3.7.2.2. RT-PCR
Genomi k DNA el eminasyonu sonraseé Jedr é kK ém

i -erijinde mevcut ol an mal zemel er ekl enmi
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Primer (oligo (dTjg primer 1lel

10 mM dNTP Mix 1el

5X RT Buffer Ou
Maxi ma H Minus Enzyme Mi X
Su 3el
Toplam 10+10=20¢l

Hazé
Acode 30 dk ve reaksiACodrke; Bemne chinldmair mtaikr .i
ér ol an cDNAO6Il ar PT® ACbdei myhpehezaca:

rl anan karékém vorDeaelkas |l ®omnmpa stameé r md I

haz

3.7.3. PCR

Ekspresyon °ncesinde hler garkiini sszukplia-zimn d
kl onl anmasé amacéyl a PCR i wlldnak primarfee | mé K
Champion™ pET Directional TOPO Expr eSrmseé oinl ek
Kekidli deazn eBdui |amaetbiaf.abanl & a-ék okuma -
B7) programée kul |l aneéel arbadnalizZzensanucurndaitarr kitiry a p € |
° ner del tekipiedilerekf or war d pr i me CAC 5m¢ kK &me rda
ekl ennrPirk tmerr.l er i n tasar | annrBlasté@8® a r avgerba nmtea

k ul | avedizayn&dilen primerler Geneious R0 i |l e kontPrimelr edi
dizilimleri Ta b | oe 3g.°5sétter i | mi Kt i r
Tablo35, Ekspresyon analizl eri i -in dizayn e
Pr i mer | Primer Dizilimi (5' ---3") TM* (°C)
AMAexF CACCATGCAGTGCATATTGAATAGG 64,2
AMAexR TCAGTTGAGCTTAGTCAGGTGTACTGG 68,3
*TM: Erime sécakl éj é

Macrogen (The Netherlands) firmaséna se
dojrultusunda her birinin konsantrasyonu
su il e sulandér el mélkt5e rml 'S ulka nbdiérr éel paenn dporr

sol ¢usnydoann 100 Ol moksayemtdanamiéanarak p
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PCR reaksiyonnunda polimeraz enzimiolaratkoJ r u ekl ekmi kK bir ba
kadary anl ék ekl ekmi K t¢gm par -adrmdglel kaezs edk tl e
sahip, hipertermofilikPyrococcus furiosusa d 1 € bi r lealkd remii kdefmp fsie
polimerazo kull anél méxkteéer. B°yl ece Taq D
ucunda meydana gel edliukemnaeske mMédre hmmxrkea Egg n €

(bluntend) ol arak ger-eklexktirilmicktir.

Reaksi oWl 'il-iikn bir karékém hazérl anméckter

mal ze mel er Tabe3.6dagk®tsatrelrairlémi kKt i r

Tablo36.PCR reaksiyon karéekéménda kull anél an n
Malzemeler Mi kt aOl a
10X Pfu Buffer with MgSO4 2,5
MgCl, (25 mM) 2
dNTP Mix (10 mM each) 0,5
AMAexF primeri (100 pmolD | ) 0,35
AMAexR primeri (100 pmolD | ) 0,35
Pfu DNA Polymerase
(recombinant2,5udbl , 500 wu) 0.5
Steril Deiyonize su 13,8
¢cDNA (10 n)y/ ¢ 5
TOPLAM 25
Steril kabin i-erisinde,OadileDNA'sevaRNASC®CR r
free ependor f t¢pl er i, themmalrcyclericrea z ke mmu | ( nCult
Thermal Cycler, BieRa d Hercul es, Californi a, USA)

tabi tl wtr wWiedhmupkl @ fi kasyom denart Jdr5oBAokkaod e

siklus,denat ¢r @95y 330 d & ¢ | 260,98aQ16 30 suzama72 ACdde 10
sn; final uzama 72 HACdd#ke ol acak Kekil detestthinz ay n
ge-erlilijJinin vV e her hangi bir kont ami n

amacéeyla negatif kontrol olarak steril iz
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Elektrd or ez il e g°r¢nteé¢gl eme vaR3 | PCRenrehbe
El ektroforez i Vee3.4.@%rl gdretne | Elnantersli & s li & loIna r kek
veril difji gi bi ger-eklexktirilmiktir.

3.74. pET 100/ DTOPO Ekspresyon Vekt°r¢gne Kl onl ar
pET 100/DTOPOvekt °r ¢ (I nvi ttreogreim,al ABDQ)z yodane pept
Histidin (6xHis) proteinni b a jy la & |, ampi sil i mydnr rwaekpgE®r bhd g1
100/DTOPO(5764bpy ekt °r ¢ nk B K3AOAdrel tga®sset er i | mi Kt i r

Nde |

2

= o _
: i CCC TT AAG GGC B3]

|¢ RES | ATG  extis 5 EK G35 TR oSncoliheg cosp T e B

k e KB5.IpET 100/ BT OPO ekspresyon vekt®°r¢gnegn kemat
KlonlamadaChampiof®M p ET Directi onal TOPO Expressi

°nerdiji basamakl ar takip edilmicktir.

3.7.4.1. BbigAMA -1 Genlerinin pET 100/D-TOPO Plazmidine Ligasyonu
Ligas y o n b a stema\itre nechaen vivop as aj | ar éXragBdniinmmA MA
ilgili plazmide yer | ek ttiircddrmeski tii-nnn®neril er.i doj

hazérl anméxkt ér .
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PCR ¢reée¢ng Jel Peri fiyede¥r nek

Tuz Sol ¢syonu lel
PET 100 vekt©or lel
Toplam 6 ¢l
Kar éxwémeksl enip santrif¢]j edi |l di kten son

Taki ben transf or mas yPtarmdin @neShobiTOR 105 eoli i | mi |
h¢crelerine ( 1 transforimasgogue3d.2. Reék@ribinant Plazdii n

Kompet an H¢ cformdsyomb anel efjréamdca a- ékl andéj e d

3.742. Kl onl amanén PCR Tarama il e Dojrul anma
LB katée besiyerinde ¢reyen kolonilerin r
etmek i-in koloni PCR taramelsd® |y &pkddinmé kk
hazéerl anméckter . Bu reaksiyon mkht alebdboané @ d ¢
3776 g°steril miktir.
Tablo37PCR reaksiyon karekéménda kull anél an n
Malzemeler Mi kt aO)
10XTagq buffer (with (NH),SO;, 1,25 ml) 2,5
MgCl, (25 mM) 2
dNTP Mix (10 mM each) 0,5
AMAexF primeri (1 0,35
AMAexR primeri (14d 0,35
Taq DNA Polymerase (r ¢ 0,5
Steril Deiyonize su 18,8
Koloni (1 ade}
TOPLAM 25

Ha z &r | a nlartherkaicyclerdagépnotokol® n  d e n a:94°C & di@ dk;rB80
siklus,d e nat ¢ 858G dydben b3a0] | sapR,MPE& 6 d e uabna &2 C 6 di@s
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sn final uzama72°Céde 10 dk ol acak ke ksohudueeldepr o g
edilen amplikonlar %15 61 uk agar oz |jjel de Dokegombpl mgy
Si st emi ve Gene Snap from Syngene analii z

ékén altenda g°r¢nte¢glenip analiz edil mi ki

El de edi |l en pl azmi dl &5.5. nRekan@mant ®lazmidlerid | ma s

Safl aktérél masée bakl &@&jeénda a-ékl andejeée gi

3743.Saf |l akt ér el an Rekombinant Plazmidler:i
Safl akt ér &l armrmidneBbigAMA-L n gretni pi ai -eri-@ i -e
terminalu - | adenéenm or ywaeatpwgrolndkamedi Jjinin kon
-apraz PCR protokKahlmemii w@ayngpuli dnrhkaksty®@m. s o
3699 programé kul | anadraazakk diretsrapll aP @R &It @& €
yapél mekter:

¢tapraz :PCRPAR i kKl emi pdedé&i bulivnan pl azmi
forward ve T7 reverse primerleri kKul | ané
mi ktaddédp 206 maseék biledgil leinmbaz aral ejéenda
BbigAMA-1 geninin plami d d e ki d/@&jr rl alpeeenkal gorondaem é kK Bué r

amaPCRi -i ©l 25i k bir kaReaksi yharz ékdndm&mé @

mal zemel er Tabk 3.8@dgk°tsatrelfairlegi bt eayar |l anmeéck
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Tablo38.PCR reaksiyon karéekéménda kull anél an n
Malzemeler Mi kt aiOl a
10XTaq buffer (with (NH),SO, 1,25 ml) 2,5
MgCl, (25 mM) 2
dNTP Mix (10 mM each) 0,5
T7 Promotor Forward 1 00 pmol / 0,35
T7Revers§ 100 pmol / Ol ) 0,35
TagDNA Pol ymerase (recom 0,5
Steril Deiyonize su 17,8
Rekombinant Plamid 1
TOPLAM 25

Haz é&r | anlarnherkadcyceia@pmotokol® n denat9g°Cadgo® dKk;
siklus,d enat ¢ 85dGdden b3ad] |sadbCd d e uatha 2Code 1 dk
finaluzama72°Céde 10 dk ol acak «k e ksbnual eldedileng r a m

ampl i konl ar %1.5061l uk agamDok ¢ jmah8idesnyvgn ¢t ¢

Gene Snap from Syngene analiz pradnama a(
gere¢nt gl enip analiz edil mi ktir.
¢tcapraz22PCRPCR ikl eminde kit i -erijinde [

forward ve Blking AMA ait AMAexR reverse pri
sonucunda el de edil en ¢lengink migi tliar é alz9 84
al enan pozitifl sgemui-ni BbigAMA C ter minal
oryantasyonda vekt©°re immésketréBru oh thda j-Ll ank BRIBR
Ol "1ik bir karé@ékém hazér| anmématzénelén Re al
mktarl aB8dk Tgbkogirbil dajyar | animaxk leasadecHabalo

primerisimlerid eJ i kt i ri | mi ktir.

Ha z &r | a nlarnherkahcycieniagprmotokol® n den at9°Cadg o dk;
siklus,d enat ¢ 858Gd/ den b3a0] |sadb 8d d e uana 22C 0 Relk;
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final uzama72°Co el k ol acak «keki | de sopucwelde adiith a n mé
amplikonlar %15 6 | uk agar oz | el deokgmatn Sikeaywe nv e
Gene Snap from Syngehd&Cabpl ant pr €4) amé e (

ger¢é¢nteglenip analiz edil mi ktir.

¢tapraz PLCRPGR i kleminde kit I -erijinde [
forward ve BbigAMA1L genine ait AMAexF forward pri
sonucunda herhangi birbaz al éjJ éndal ppziot mbdek &al @amamnt ¢
negati f s onuBbigdMA}lr wletnusnumdaN v e o jthier mi n:
oryantasyonda Vv eaketsrid .iP@Riid-ritinkladifiuk ubi r k
hazérl anmékt «kréemeE&e 8kl paop | &daraemd laz3BaeTlaebrlic

gosderil gibi ayarl anméexkteéer . Tabl oda, f
deji ktirilmiktir.

Ther mal profil -apraz PCR 26de VveeCR | di ]
sonucu elde edilen amibnlar %15 6 | u k agar oz j el de Yér ¢
Dok¢manSasyemi ve Gene Snap from Syngen
Upl ant, CA) ile UV ékéen alténda g°re¢nt ol

¢apraz4a BGR PCR i k| e mi-Ingkmine Bitb AMA\&M Porwardv e
AMAexR reverse primerleri kull anél mékteéer

1788bp ol masé kKblvgeli einmbaz aral éj énda -4l énar

geninin plazmi dd e k i varl éjéenén dojrulanmasé ve
edi | mesi K ekmMéikntdéedR e g los iuymdaan kkau [élkeggm&l an m
mikt ar | ar3. 8Tgeflbeltoe gi bdi jaiyar |l anméxkt ér . Tabl o
pri mer i siirmllemiik tdier].i Kt

Ampl i fi kasyon37i3.- RCRb apkrloétjoéknoda ver il diiji

uy g ul a m@rResoriuairelde edilen amplikonlar ®H | uk agaroz jeld
veCLPJeDok ¢ man$iastyemi ve Gene Snap from Syn
INC Upl ant , CA) ile UV éxéen alténda g°°r ¢n
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3.7.5. BL21 Star (DE3)E.coliKo mpot ent H¢crelerine Trans

Ekspresyon vektore¢gnd igeaieretri o mgoeBbii gAM
rekombinant plazmidlerin BL21 Star (DE®. colih ¢ cr el er i ne buzansf
¢, St¢earkdhg éda belyapéllmégtexkekil de

1.Her suk i-in ayr®0 @&D2inSthr (DEE colih 2c rivezsail
csteéende eri til di

2. Eriyen h¢bereell ehbdldi npogee pi me mindli DNARO S & pe

dip késeéeml éhradnd -wu rkwalreerkaker el dé .

3. Kar ékémlar buz ¢zerinde 30 dk inkgbe
4 . Knkubasyon sonrasénda karéexkeémlar hezl
CO@®edk ésé kokuna tabii tutul du.

5.1 sé Kokundmrnderttagpe rp, ze r i ddek d Iné&krngadrea ke, di | di

6.T¢lgring zeri ak @888 éeésésénda bekletil mik S.C

7. T¢linkapa] € kapat-éaldkeakltaayné c£a0@rpad, deBb at °r
‘CodbBsdat inke¢gbe edil di

8. Ka&kyon sonraseé transfl®dlOmeaedyaor darh@pn sn d
m| LB s éleribeckidwse ya&Irkal ay éltOegpm@& dve IYICOHWbaet © r d e

gecei nk¢be edil di

3.7.6. Pilot EkspresyonDenemeleri

Pilot ekspresyon denemelédeal bireksp esyon i -in geogpkoelpylol @
1-thiogalactopyranoside mi kt ar éné vV e opti mum i ndg¢Kkl
yapél ®@e x ueSbdaum ,Dodecyl Sulfate PolyAcrylamide Gel Electrophoresis
(SDSPAGE) ve Western Blot analizleile belirlermi k BhigAMA-1 6 i n her ik
i -in de ekspresyonu ile il gili bir bil gi
kez tekrar edilip ilgilide] er | er kayeéet altena al enmeéecx

edi Il mi ktir
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3.7.6.1. IPTG Optimizasyonu

l.BakBeé®i nma8ddesi nde bir gece ink¢gbmsyon
ger - e kH ®lkBL21{DE3) bakteri kolonileri - er en L B lesnden25 be si
mler t eslioOg g / ml ampi sni | LB #ewne (Kieade@Ensvivo y e r
SUK ekswyperikkadgtovitto s uk ekspresyonu aktiawéet dpl

tekrar37Co6deal kal ay é cién k ¢gnbka,sbyad & a dheér a k € |

2Knkubasyona bérakélan besi yerl erinden
spektrofotometrede 600,0 nm dalgpgo yunda °ldgel ereyapébakt
opti k yojunldkgklareée (OD) °1I - ¢l

3.Invivoveinvitrosuk |l ar i -in ayr é& hesizyé&lerinima@Qlgon 4 ¢
dej erOi, 80 ,a5r as €& n deabir ®0 rdl Ui bhest yea 10 ml hacimde 4 adet
faska &2 BPyl ece 1 S UK i -0 n; 8 asyobrat 10

ger - e kH. eokBh21KDE3)bulunan, Ogypod €] e rOi, 80 ,a5r asénda ol
besi yeri elde edil.

4. Her S U @ eatdlet1D ml h8cimdeh a z é r flasklara son konsantraso n | ar é
séraséeyla 0,00001; 0,0001; 0, 001; 0, 01,;
edildi (k e K3i6)l

51 PTG ibesieyel@iB7 ACo6de inkdadasyodhka kbaudkdal
ol mak ekzeren¢é saat) 6 smak dlognuemw aepphenmdc

konuldu

6,Ependorf te¢plerisabb800¢sypmddeéi p, dE¢gpern
pelet SDSPAGEanaliziyape | ma k -20¢ééde sakl andé.

kekdblt al keacléalye i nkubat°rde, 37veACdGei ndkubmmEmgbrali
olanLB séveée besi yerl eri
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3.7.6.2. SDSPAGE Analizleri
SDSPAGE i -in gereklfioriknimmpasya238dwer g Lk &2e mwlai

veril difjJi gi bi hazérl anméxkteéer:

Acrylamide sb ¢ s P@3@®Acrylamide %0,8Bisacrylamide 200 ml)*

Acrylamide 60 g

Bisacrylamide 169

Steril Deiyonize Su 200 ml 6e kadar
Toplam 200ml

*+4 ACO6de 3 ay saklanabilir.

4x Resolving Gel Buffer (1,5 M TriCl, pH 8,8, 200 ml)*

Tris 36,39

Steril Deiyonize Su 150 ml

HCI pH: 8, 80e daryar
Steril Dei yoni ze Su

Toplam 200ml

*+4 ACO6de 3 ay saklanabilir.

4x Stacking Gel Buffer (0,5 M Tri<Cl, pH 6,8,50 ml)*:

Tris 39

Steril Deiyonize Su 40 ml

HCI pH: 6, 806e ayar
Steril Deiyonize Su 50 ml 6e kadar
Toplam 50ml

*+4 ACdde 3 ay saklanabilir.

%10 SDS:

SDS 39

Steril Dei yoni ze Su

Toplam 100ml

*OQdaé sésénda 6 ay saklanabilir.
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%10Amonyum pgers¢l fat

Amonyum persg¢l fat 0,05¢

Steril Dei yoni ze Su

Toplam 0,5ml

*Her analiz 1-in taze hazeéerl anmal édeéer .

%8061 i k resol ving | S8admbraokandRs<el(38Y adgs®t Madudok i n g

3. 9¥a@mrai |l en form¢glasyon il e hazérl anméxt ér

Tablo39. Resol ving ve Stacking jelin formg

Resol ving-10m) ( %8 Stacking -dm) ( %59

Steril Deiyonize Su 4,6 ml Steril Deiyonize Su 2,7 ml

Acryl ami de so|27ml Acryl ami de s 0,67ml

4x Resolving Gel Buér 2,5 ml 4x Stacking Gel Buffer 0,5 ml

%10 SDS 0,1 ml %10 SDS 0,04 ml

%10 Amonyum p|l01lml %10 Amonyum|0,04ml

TEMED* 0,006 ml TEMED* 0,004 ml

*TEMED: N,N,N',N-tetramethylethané,2-diamine

El ektrof or e z10XbTuigGlyene &DSoBuften(Thdemo Scientific, ABD)

1/10 oranénda sul andéreéel arak kull aneél mé«k:1

1X SDSPAGE sample bufferk i t i -erijinadkdd yerébhlde]j é
hazérl anmék ve2&kuAd amweh afnaaz & aeddairl mi Kt i r
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0,5 M TrisHCI, pH 6,8 1,25ml

Gliserol (%100) 1ml

b-mercatoethanol 0,2ml

Bromophenol Blue 0,019

SDS 0,29

Steril Dei yoni ze Su

Toplam 10ml

SDSPAGE analizinmm dné ar € akaj éda verilmiktir:

1. El ektroforez caml ar é( %7ulldllainke | estahgiagnkoal f)a
temi zIl endi g amlsaornr a s & 8 daardaabl éalc, ark5e gatgkni | d
ol ukt.ur¥Mhdel i kl e jelin hazeéer lmhéacwmipe | e
sézdeértesh z lyakHelr dhea n g i bir sézdér ma jell madE€
hazeéerilalnemai ne bakl aneéel deé.

2¥nceli kle manyeti k klnarexéjéd& éclukgtzjelrmad a
karékémlaré hazeéerl andé. Hazéerl anan kar ék
bir Kekil de daha ©°nce hazérl anan cam ha

keki)] 3.7

3. Resolvingj e | do k¢l pokt ener sermanin sajl anmas
d¢z bir ke kmllsteribdeiyonize §uesolvingneling z er i ne hdaf i f -
ve takiben306 0 dk odainpeEsmedhexbelk!| endi . Jel

sonra¢g zer i stedledkiiyoni ze su nazi k bir Kekil de
kur ut ma ukzCq kel daekytl éar é |

4.Daha sonra manyeti k karéekteéerécé ¢jeleri nd
karéekéemlaré hazeérbmhd€i k Hat 6 mh &rekidikkatk p e € K
bir Keksbbteing jelin teazreak Ineedi. @P4kradk edrst i
poli merl ekxmekeki)h Bekl enil di

5.Jel°rnek y¢kl emeye haz€%Kktherl ¢el egwe Insbatiklt eetnl
kontrol ol arak -8uCdaear| ma&karalegp o0da é
transfor masyon EicaliB&mi2 ly §d P&EI3Smg & klbedXer i ni
SDSsampl e buffer ekl &ndk karkkemejehnhidzat °r
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6 . Kyice karékan ve9°Cetiedkéewh pdldi B ghe e n

proteinlerin denature ol masé sajl andeée.

7. Knkuba%Syoekbenrada ésésénda sojutul du.

8 Taraklar jelden dikkatlice -éelkafreedde kt

yékanarak poli merl ekmeyen monomerl er wuzal

0. Jell er tanka yweelld@&@xémilXdi BD6&rud Heehttn o
dolduruldu.

100 ¥r demX 0 eatl 1€ nkayularky ¢ kK| eme vyapeéel de. Son ku\y
yéekl enmediériakiek digo B8 . 7

11. Protein immgybeHlligKsleadegseiR uil -eir e A80kDat ai n
Protein Ladde(ThermoScientific, USAssmk uyucuj a. y¢kl endi

12. Jellerlé5Vé da 8 2 r d Kkeelkdiyl 3. 7

13.Proteinlerin jel I - er isenfaelles dikkaltleir rl exmesksii |
K cam | evha ar ddegonideasn ile> 6éekra rdek d-éa lvkea |sat yeé

kez y.éeékande

l4.Yékanan jeller bCGogmassia Brifiantl Blug YR260n Stamning  (
Solution Bio-Rad, ABD) transfer edildi.

15.Boyama +hdel i s gec an jdler,younrcass em@rmaa kiealz | a
gi der i | ane & jiSambeok and RusselBJdo g ° f @r m¢ | asy @hu ve

y € k ama - (destaiding soktiomauldu

Methanol 250 ml

Steril Deiyonize Su 200 ml

Glacial Asetik Asit 50 ml

Toplam 500 ml

16. Otuz daki ka aral ékl arl a yék anlaré r

belitddghd glkd ¢ .
17. Fazla boya é giderime s i ve jelin eski f or mt
deiyonizesu il e 10dar d k ar aakiEekHusion IFX5 (M2ber

Lourmat, Germany) | e g°r ¢nt ¢l enip analizl eri
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k e Bi7.ISDSPAGE analizleri., ARes ol ving jel 6in dehmae stgcarakl aB
yerlektirilmesi; C: ¥rneklerin y¢klenmesi; D, E,
3.7.6.3. Western Blot Analizleri
Western blot analizleri,¥disi | e ihedafrpeteihinbelirlenmesi veekspresyon

optimizasyonunun konfine ediimesa macéyl a yapeéel méxkt ér .

¥nceliidkl7e 6. 1. | PTG Optimizasyonuo baxkl éej
elde edilen® r n e kpelletieii iB.7.6.2. SDSPAGE Anal izl eri 06 bacxl
akamaKiap eadi | er ek di ktegyl eepleeakkt r bod yoa neaz dyea pyé
Bu aké@maeklhlffédans, | asyonl aré veimhilzémlkiaamp

ve takibenj el | er |, a K a] €ebdsamakiae takipl edilenck Vdebterm Blot
anal izl er i ne.Pbzaifokonirol dlatekEu Icmwytsur, ni ver si t es
Parazitol oji A n a b iFasciala hépaticagathepsinalil saé mdteinia n a n

kull anél mékt ér .
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PhosphateBuffered Saline( PBS) Sol ¢syonu

PBS table{Sigma, Almanya) 5 adet
Steril Deiyonize Su 1000 mi
Toplam 1000 mi

Blocking Buffer:

PBS sol ¢syonu 500 ml
Tween 20 (Merck, ABD) 250¢ |
Skim milk powder (Merck, ABD) 25¢g
Toplam 500ml

Antikor S o0 $yg@nu(1:5000)

Blocking buffer 10000¢ |
Anti-HSGHRP Anti kor (Knvi t2edgen, ABD)
Toplam 10002¢ |

Yéma Sol ¢gsyonu

PBS sol ¢syonu 500 ml
Tween 20 (Merck, ABD) 230
Toplam ~500ml

3 , -Bi&iminobenzidine tetrahydrochloriddDAB) Di | ¢ suon Buf ferde (
HCI, pH: 7,2, 200 ml):

Tris 1,219

Steril Deiyonize Su 190 ml

HCI pH: 7, 206ye aya
Steril Deiyoni ze Su

Toplam 200ml

DAB Sol:syonu

50 mM Tris-HCI (pH:7,2) 20 ml
DAB tozu (Thermo Scientific, ABD) 20 mg
Hidrojenperdsit (30%), (Merck, ABD) 26,6¢ |

Toplam ~20ml
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Western Bl ot basamakl ar é:

lJel l erin boyutl ar & nnaroswey gnlerfmbbriarn kveek iflid et r
(alt ve ¢adet)yteamelydmrlai k aPpi | ear yceieia Teanshei k t ar
Buffera ( Ther mo Scientific, ABD) konul ar ak

2Kl k °nce 7 aPdieetr cfeiEl tQ2ed Ekaasj{eéTUBEE o mb e ISci en

anod ()t abl asénaveyeer émpismil lgdi®z membran kon

membran ¢zerine poliakrilamid el yerl e
kajéetlaré (7 adet) konul arak sandvi - ol ul
3.Sandvi - oluxkturul dukt angisdemrrrid mteghkbirh a v a
silindir iulyeguh afnidfée basén-

4. PierceE G2 06Fast( TBeomberSci e)nti &blcais ABDA

¢czerine k a-qprghloffihgsistemkningodvme s ¢r esi ayar |l andEé
5Bl otl ama 25 V, yap®lA®de 11 daki ka

6. Aktarma y a p € Inmétkr oclebwnb® o2 c ki ng buffer i -er

geceoda é,s @d kradianykéscbéed ae di | di

7.Bl ocking sol ¢syonu ortamdan 20unl glelkauntaé r

sol ¢syb0pu ibh &iek a - &lakéaed yaércaékd ay é k and e .

8.Me mbr an 19 mlamtikonseo | ¢ seklenerako da éséséendad, - al

saat ink¢be edil di

99Anti kor sol ¢gsyonu or t amchaan5 defa28 k Iméd K ty & k @ Im
s ol ¢ dley50 edakikay é k and é .

10. 20 ml DAB so | ¢ s yleolmaint | ar belirginlexkinkeglhe
edildi.

11.Bant |l ar g®°r,¢ Indegkbtreann sioknr adef a 20 ml di st

122Membran filtre kajeéedeée ¢ z e rFusioreFXk Viberl ar a

Lourmat, Gemany)g° r ¢nt ¢l eme si st emi il e g°re¢ent ¢l
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3.7.7. Ekspresyon

Pilot ekspresyon denemeleri sonucuthddirleneno pt i mum | PTG or ané
saatie k spresyanm axzdarma Emepresyon basamak]l ar é
gi bi ya&pél mex

1.A3. 7.5 BL2E. cHKampdg¢tD&Bt) Hicrel ebbrééTead

yer al an adéndiarr gedendink ¢vleasyona ber a
ger - ekd ewkBL Z 1l ( DE3) bakteri kol oni |l er i i - €
mheatesiO0o®@eeal / mli amPpi mi | LB s$éeé ehelakibeny er | e

besi yerleri37 CoOde&® 0 r pmbHal ayécé inkpleatkedke €in
3.9.

338 Fw: v 99 =

TEEO0O0O0 N 09 T T

kelBBIEkspresydn b%rsde syierll eri niChdead®@0l apmdsde Vv eak:
periyodu

2Knkubasyona beérakeél an besi yerl erinden
spektrofotometrede 600, 0 nm dalga boyunc
OD dej%elr-l¢elrd ¢

3.Invivoveinvitros uk |l ar i -in ayr & hazérgphdaenjaenr iL BO,s
0,8 armddan(ka d a) eks@resonb a k| at ma kin vwvorsawcke yil @i n
final konsantrasyon 0,00001 mNh vitro s uk i - i n i s egonf0,0InraM k on
ol mak ¢ zeklendi | PTG
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Tx / AbSSup iyt IS ap MooshiSavar =1

kelBOILB séveé bes ExdiBL2h(DES) bgkteeleri@m®Dgod e er | er i nin
spektrofotometrede °1 - ¢ mg

4. | PTG iE. ecolieBh21 bakterilerinin, 37°Coéed - al kal ayéceée i
i nk¢g¢basyonl|l adi.éna devam edi |

5.Invivos ukK i - i nE.bhoiElE21 amalt er i | erinin ekspr
besi yeleri 2. saatte,invitros u Kk i - i n E. kool BL21r blakderilexrinin eksprese
ol duju 56velbesksgeb. saattdee i nk¢gbatorder

6bKkubatordée® méail&klrbdbmsienys®@montrblj athacé
mi °rnek al énde. DatdCds,e nf at ma hoe (Signsan t 1y ie fi
3K15, Aimanyay000rpmdel 0 dk gapefir deg¢|

7.A1 énadl Akmeligell 8300 r pmédeydp adédes gagmee r & & @ |
at el dekftda.n7 .eéotnmdrraw Bl obakhajémdarbahsedi |l d

Blot analizlerine tabii tutuldu. Ekspresyon kontrollddi

8T¢m °reekitadidkignis onr a t ¢ pl &rtdleddrioe petlfedide r n a
protein pe¢rifikas808Cm d-ealnmukhma lab@rae md tkéandaa ra

3B.REKOMBKNBBIGAMA-1IPROTEKNLERKNKN SAFLAKTI RI
Babesiabigemind n earvivoveinvittopasaj | aréndan el de edi |
Sukl arénén, 6 X Hi s il e i karet ! i PrrodBloomtEi n
Purification Systenk i t i (Il'nvitrogen, ABD) k8l anel
Ekspresyonomaddesindde § B &adi I7en, kontrol ama - |
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edil en pell etl er, Western Bl ot analizl e
y°n¢égnden test edil mik ve il gildi protein

bakarél & ol dujsakbhamaaaeirma vatemheakne ge

Safl aktérma ¢retici firmanén ©°neril eri d
takip edilerek oda ésésénda akajéda vyazéel
Bakteriyel h¢cre |Iizatl arénén hazérl|l anmasé:

1. Safl akt Eemanerbaekamadan °nce kull ané
cretici firmanén ©°neril eri dojrul tusunde
dejerlerine g°re ©°zenli ve dikkatl:] bir
2A3. 7.7 Ekspr ebsmaddesind® a mnll &jdemérel de edil er
safl aktéerma i k8¢l dei mdhaétazadedil di]i

-ékareldé (her suk i -in bir adet, toplam
3 pH d°€j eecaBlFékta 7,mBi6lemalywsilanbnf Garadh
pell etlerinin ¢gzerine ekl endi

4 Tepl er yavdawgzbiedi kekekdd¢steeberin Gu

res¢spense ve | ize ol masée sajlande.

5 Daha sonra °rnekdeaekt ebruz he¢ssctreen lech unamd & néicn
soni kat °rldklb bnaboyanedjSasns ¢ ( 85 sn - al ek eéipl,e 15

yé¢ksek f{(wl@lpavers eae mardiez bér akel
6
S

¥rnekl er s o BignaBrdls, Almanyelooidfes j4d0e0 O( r p mo d
antrif ¢] edi | di
7. Santrif ¢] sonrasé s¢pern®raBokdEénhaanid

hazérl ana’adkacthahaffdza edil di

8. Lizis ikleminin bakarélé olup oEmadej
°rnek al @ndeé v eerWe sytaeprén °aRil doetk aadnial| ai fzdl & .

ProBondE kolonlarénén hazérl|l anmaseéeé
1. +4 ACoRroBarkd RCGhidatiogkResim da eseéedéndadit lee s

homojen hale getirildi.
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2. Kit 1 -erijinde mevcut ol an nofenhalte&il i k
Pr o BondEChNlatiopgiResit d en 2 ml e k| e rfl@ dk beklenerekd a €

esinin kolona yerlekmesi sajlande.

-

w

Kol onl ar s o BSigmarBils,Almangarn4®€d d e j 8@0 (r pmodd
antrifg¢] edi | di

(7]

Santrit¢gjkésemdasa opsanan séveé resine

I

zakl aktéer él de.

c

5. Daha sonra kolonlara 6 ml steril dei vy

-~

es¢spanse ol mads¢gez ie-diinl dyiavak-a ters

[02]

. Resin ve steril deiyonize su tamame k ar é Kkt €kt an ssoorjrua mikad lé
antrife¢jde (SighaddeKi80D,0 Alpmerdyea)l +& san

7]

7. Santrif ¢j sonraseée ¢st keséemda topl anc:

uzakl akt ér él dé.
8. 5, 6 ve 7. basamaklar tekedildi.

9. Daha sonra kolonlara 6 ml denaturing binding buffer eklereli k apa k| ar & Kk e

resinin res¢spanse¢azl neadsid dii-.in yavak-a t

100.Resin ve denaturing binding buffer tam
santrif¢3Kes5, SAlgmanya) +4 ACo6de 800 rpmodd

11. Santrif ¢j sonraseée ¢st keséeémda topl an

uzakl akt érél deé.

12. 9, 10 ve 11. basamaklar tekrar edildi.

Denature kondisyonda protein p¢rifikasyol

Denatue kondisyondaprotein ps, r i f i kia-siymo;nudenat uring buff

h¢cre lizatl arée kullanéel arak akajéeédaki b
1. Bakteriyal h¢cre dilzakll@aremem hazmadaaes
bir i zatwvaenh&@zér &laéded&i ProBondE kol on
2. Kol on PreBoBdE-ChlaticgkResini | e | i zat én bafj
resinin |izat sol ¢syonu i -erisinde s¢spé

boyunca yavak-dg zbierdikaeki | de ters
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3.30dk sonundackl onl ar sojutmalé santriA£gjees8 i
rpméde 1 dk santrifg¢j edil di

4 . Santrif ¢j sonunda glsnil)Westelm Blota rkeelni zsléevréin

ayrél dedodvee s+adk ldande. Kkaloamdagperzaktl akt eir €

5. Kolonlara 4 ml denaturing binding buffer eklendikeapa k| ar &€ kapat él

rese¢spasne ei -oilmma2 dk bdogyzu necdai lydaiv.ak-a ter s

6.Resin ve denaturing binding buffer tam
santrife¢jde (Sigma 3K15, Al manya) +4 AcCod

7.Santrif ¢] sonunda ¢ s tltnd) Westem Blateema Isiézviéenréin
ayrélde ve +4 ACodtamts dlslearkdd .onkKlalnamzakp al

8.5,6ve’Tbasamakl ar tekrarl andeée.

9. Kolonlara 4 ml denaturing wash buffer (pH: 6,0) eklendikva pa k| ar &€ kap:

resinin r essé, sip-ainns e2 od kmabdosyzu necdai lydaiv.ak- a t e

10. Resin ve denaturingvashb u f f er tamamen Kkareéexkteélet an
santrife¢jde (Sigma 3K15, Al manya) +4 ACO«

11.Santrif ¢j sonunda ¢ s+1tmgWdstern Bldaenma | 9§ &M é&mrd n
ayrélde ve +4 ACodtat siaké alaléeon Kan amz sk lpaH

12.9,D ve 11. basamakl ar tekrarl ande.

13. Kolonlara 4 ml denaturing wash buffer (pH: 5,3) eklendikva pa k| ar € k ap

resinin r essé sip-ainns e2 od kmabdosyzu necdai lydaiv.ak - a t e

14. Resin ve denaturingvashb u f f er tamamen kar éwsto§ kit ana |
santrife¢jde (Sigma 3K15, Al manya) +4 ACO«

15.Santrif ¢j sonunda ¢ s+1tmgWdstern Bldaenma | 9§ &M é&mrd n

ayréelde ve +4 ACodamts dlslearkdd .onkalnam zakp al
16. 13, 14 ve 15. basamaklar 3 kere daha

17. Kol onl ar wvertikal pozisyona getirild d

ve altlaréna protein fraksiyonlarénén t o]

18. | st keseméadamr iSngmlel dti on buffer e k

rekombinant proteinlerin steril t¢plere
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19. Elde edilen proteinlerin konsantrasyoi@ubitE 3,0 FluorometefThermo Scientific,
ABD) il e °1-¢1 dg.

3.8.1. Pr o Bo n d E -Chelatngc Bdsinile Prot ei n Baj | &estem| ar ér
BlotAnal izl er i il e Kontrol ¢

ANBakéerhygcre |l i zat | ar éDedature Rkawdisgonda apnoteia s € 0
p¢ri fiokabsaykolnéuk| ar éeénda yer alan basamakl ar
ve +4 ACodde mumke&fiaza edil ¢ noklauskynuahtemalk a ma
protein kayépl ar éneéen kontrol ¢guyge |l drmndajma
dojrul amazeg | a Weasntadrire | &t iomn e tabii tut
A3.7.6.3 WesteibmrakBEvpeernidadd Ijii z | gBladtii kongral p € | m
ol ar ak pil ot ekspresyon denemel er tlnde

proteinler.i kull anél mékteéer.

3.8.2. Saf | ak tBbigAMA +heé Rekombinant Proteinlerinin Westan Blot

Anal izl eri il e Kontrol ¢

Safl akt érimasomid &@&snéd eel de edidematr¢éerkeo nfba rnml
monomer yapél ar empegnmnm i fgi°ikd |segnerbirdl | mdiknssi ve

mol ek¢l erbalJ erl ekmaseénamacéyl a ahalideines; r e
tabii t utAmlamu kzlleerrdérin 3. 7. 6. 3 Western Bl o
gi bi y ap@d iméeikft ekontr ol ol arak pilot eksp!

belirlenen BbigAMA1 pr ot ei nl er i kull anél mékter.



4. BULGULAR

41.AMA-1 GEN B¥LGESKNKN PCR ANMBCWKFKKASYON S
Babesiabigemin®d n earvivoveinvtropasaj | ar éndan el de edi |
Suk!| mMDANRA®dN ar é -1 génmngmMMAI f i kasyonu femacéyl
tabi i t PtCIRI mwmtruars € el de edi | en aCipleli konl
Dok¢mantSasyemi ve Gene Snap firloem gSyrnégnetneel
ve 1788 bp be¢ye kl ¢ffreangdnee et dlieta ev ek st eD NA mi

k e l4il.Babesia bigemin@ n i@ vivoveinvittopas aj | ar é ndkay sd rdie/ g K imyj ex
gDNAOGI ar eénéhgi Blbo dglAaypAan gen b° | geddeedlenel n ampl i f
el ektroforez g° r2:Bnkigensngn viviA:r nheakr k(e rk;i-41B. bigegnikkdne me ) ; .
vitro° r neki (ykkl eme); 5: Negatif kontr o
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El ektroforez g°re¢nte¢l eme sonucunda hedef
kl onl anmasé ©°ncesi ndeleljeksiralisgion somucs ¢lde addene e
°rne%l es5061 uk aygearre@z, | jwmel d2loR ¢ dha h Sistesmy wen

Gene Snap from Syngene andlkiek2.pr ogr amé i |

M 1 2

2000 bp«—
1500 bp €—

1000 bp €—

500 bp €—

kekic2lel ekstraksiyon sonucu el de edil eker;PB nekl er
bigeminain vivoj e | po:rr ri 2 B. higeminan vitroj e | pecrridhk ye
4.2.BBIGAMA-1 GENKNKN KL GNOINAUNNMAA R I
Babesia bigeminan enrvivoveinvtropasaj | aréndan el de edi |
sukl areneéenl 6iBbikgAIMA y a mnin gamplifikadydhd wee jelden
ekstraksiyonu sonucu elde edilemlj p¢ri fiye °rnekl er Cl on
(Thermo Scienti fipET1.2bIBM Clonikgvéctéragn5ed angk ¢
k1 onl an nbéakhtaé rs o nr aOnkeShag aGPyl@.ncoli {Invigagen, ABD)
kompetan hg¢cr elndrke irtr rgaerBsef oir nme¢ beadsiliyi @By s o n
besi yerkobenbl4d&rdgcheket i | mi ktir.
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k e Ki3.[Transformasyon sonucu besi yerindewk an kol oni |l er
LB kat é besiyerinde creyen kol onil erde
etkinlijini artérmak amacéyla steril pi

besiyerine ek?PClondiek tli rg.e cTee ki rnakr¢, b3desigediridé e n k
g°r ¢nkmalke dev dr 4lomi kKt ir .

kekidlTransformasyon basamajénda 2. inkg¢gbasyo
LB kateée besiyerinde ¢reyen kolonijlerde h
transfor masyon et kinlifji vektor spesi fi
edi | nBbigAMA-L geninink ol oni PCRBRlI denedi hea agar oz
keldi.l5@det e r AdarazijekntCLR JeD o k ¢ ma n Sisdemiywe Gene Snap
from Syngene n al i z ilp incelgnmesinsénudBbigAMA-1 6i n her i ki s
bakar &l etramsformeon elliiplagpe t edi | mi Kkt i r.



97

1788 bp BbigAMA-1
+
120 bp vektor

2000 bp¢—
1500 bp €—

1000 bp ¢—

500 bp €—

kekibITransforme h¢gcfiebenterBhiegAdaucni am@Ro konl ar
g°r ¢¢ngémg . M7 Ndgatif kotonmiler; 5ibh vitro BbigAMA-1 g e n i n i poziti-k@anigbn
in vivoBbigAMA-1g e n i n ipoztif-k&anie n

Kol oni PCR sonu-Ilaréeneée t aki b esaptamah @k Hiri ge
kol oni se-ilerek seveée besi yerine aktar
creyen tronsf or me h¢gcreler santrif¢]j il
h¢crel ezmd @n prlra fi kasyonu ger -ekl eant i r i |
plazmidler,Aval ve Xbal (Thermo Scientific ABD) restriksiyon enzimleri ile kesilerek
klonlanan genirv ar | €] € y° n¢ndGihJel®d k § onla n Bistepgnigve d e
Gene Snap from Symndeng®angaltiz epmmo gr wmé g e
plazmi dl er doJ kekGahméexkt ér

keMibISaf |l aktzair@ll eami pl rae st rAvaklwe Xba @) ite kesimizsonatb e r i (
BbigAMA -1 rekombinant plazmidlerin agaroz jeldesim yerlerining ©m ¢ m¢, . M: iMatoker ; 1
BbigAMA -1 rekombinant plazmidi; 2n vivo BbigAMA-1 rekombinant plazmidi

Dojrul anmmik apahpl@midda DNAGI arén amplifikasy
ve pJET1. 2 Reverse primerl edeiyaipmé &k uVv é apé
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edilen amplikonlag 61 , 561 uk agag @CeP Jeled kl € my 1z Biskegny, d n

ve Gene Snap from Syngene analiz program
g°r ¢nies boauturh e d e f bant profill esaf | gort&lrre
rekombinant plazmidlen klonlanan BbigAMA1 genl er i ni I -erdi kl e

4.3.KLONLANAN BB IGAMA-1 GENKNKN SEKANS, FKLOGENET
A¢l K OKUMA ¢ERCEVESK ( ORGNUAINARIKZL ERK

Her 1 ki Suk-1i geni BbngRMeldd edilemptansiéd |seorn,u cwe k
spesifik primer -0 ft Il e -ift y°rmwe ¢ ol
aminoasidi zi |l eri vekt°r sekansé ile alignmen
el de e BiHdigaminek ai yrs.e r i ih Viyppakajaynené Kk s u K-Lgeagin A M.
ne¢ kl e o tKPOOOORRjnzittopias aj | anméek-lgenmir g khlu@o stMA  d i
KPOO0O033 aksesyoGenBamka makraayl éatr ekeedirillemk Kt iSru.K ;
n¢ k1 geamimodsik ompozi syonl ar & Okdeeer i L. mi Rt ve ke



KP0O00032 -"_--G
Translation NG ISR i i A T
&QA—JCQ§ 2 g

100 110 120 130 140 150 160 170

KP0D0032 a-f—e-r _1_.,_4_.,.:.,_1_.,.:_.,.(_., —mg-r: —G_G-G-G_GG-G—
Translation C WA B PoL T SR T G RS S SRS EEECEREE AT T S
2 AMA-1 CDS 2

AM -1 mPH"

IBD IQD "OD 210 220 230 240 25.0 2?0
KP000032 =880 B = NN N =  CEICERC G C G A G C G GG G C A C G C R - R — AR A C G
Translation s T S A T EE R AL _ R T S G S KIS P Eogm T P W
-1 C0S

270 280 200

=
IJ.
o)

Translation T R Y T < F G :
D R, AMA—! CQS 2

AMA-1 lnF‘HA

380 370 380 300 400
KP000032 I C e S C NNy - AP« N C A - ¢ A = C I
Translation K ¥ b R EEE P T G K c P ‘K T

AMA-T mRNA

AMA-1 gene 3

350 450 0 B 500 510 520
KP000032 WNCEC _f' —!:-Lw'.-_GH 5 ; = -
Translation A P R feesn T N

A-J DS
AMA-1 gene
AMA-1T mRNA

530 540

KP000032 (:("_la
Translation

AMA-1 CD >
AMA-1 gene )
AMA-1T mRNA
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617 620 830 840 850 880 870 680 890 700
KP000032 N C I I _Gf_-v_(_-:—(:-t_-, AR _(J(J_(J_(J-(:(J_sz-(_v(:- "-(:-(J_
Translation bl o S ENTEEEEEUEN P SO T K e P ENVE ERE G R MO 4

710 720 730 740 750 780 780 790
KP000032 SN - I - I - P A A A G—(: (:—(:-(a-f G R A ‘!:-f:(:f‘v_(:_(:_b_
Translation SN Y s P EEEEON Y ENIEQEEGE R 2 e G S o7z e |
-‘l.C 4

AMA-1 mRNA

820 2830 240

KP000032 ECHESNNC CEGCEGC G Rl G A - DA - C AN
Translation CH NS S HEE A EDE A FHIEEE Y Y ISl S =

AMA-1 CDS

AMA-1 gene

AMA-1 mRNA

9”0 9::)0 9?0 95.0 QBIIJ

KP000032 WG HAA _tsG- I - N R - ARAE - I A G G G A N G AR
Translation SRS _ G A C IviE A BN S F NN Y BvaEsEps s

-1 CD:
AMA-1T gene

AMA-1T mRNA

a70 480 G40 7,000 10 7020 1,030 1040 1,050
KP000D032 -G-G-l: :-G-G-G-f' - AV - TR - AARATTEA B 8 - - Al - ; AR
Translation CEITE & G

AMA-1 gene
AMA-T mRNA

1.080 1.070

KPO00D032 (;-(_.,—r-.r_c
Translation NN Y

‘1A 1 gene
AMA-1T mRNA

T.150 T.160 T.170 1,180 7,180 1.200 17210 1220 1.230
KP000032 "-G(:_(:—G(:G-b—b-l:_l:_l: G-G—b-b_(:_G—(:_
Translation T NS EEER EEEw G E T )

2 &MA-] CDS el
AMA-1 gene k
AMA-1 mRNA




1.233 1,240 1.250 1 280 1.270 1,280 1,290 1,300 1.310 1.320

KP0O00032
Translation

1,330 T340 1,350 1,350 1,370
KP000032 [N = I S 0 >G5 I I I I -
Translation INNEEGE Y NSNS P N s

-1 CDS
AMA-1 gene
AMA-1T mRNA 3

T.410 1,420 7.430 1,440 1.450 1,480 1.370 7,430 7.400
KP00D0032 @ -‘.:r-‘_'!_ _G_G-G—G—G-G-GG_G_G_G-G-G
Translation HEEES K Y HENNEE S K 2 S EEE S C EEEE T X o N o S IEEEEEEEE

@

K
1]

AMA-T mRNA

1.500 1.510 1.520 1.530

KP000032 EENC C s - S N I - I W
Translation R BBl Y Bgm F EEE C S HEETNTENEE

1,560 7570 T.580
= S G G G G G G G
VR C S D2

AMA-1 gene

AMA-T mRNA

1 590 1 600 1 BID I.B‘20 1 830 1 640 1 650 1 SBD |.6_70
KP0O0ODO32 -H'-v—'w-lvla—lau-':—'a-tw- > -Er—':—ﬁ-lw—lw-'a—cv-'w—'v—fv-‘v—'v-G-G
Translation W EEE Y IO R EEE W s T K B R EDEHENETEESEE Y R S KT Y HEE Y EDDESDEE
- AMA-1 >
L R 2,

we

1.880 1,690 1.700 1710 1.720 1.7|30 1.740 1.750 1.780
KP0D00032 —r—'v—b-G-F C-C—H-’“—G-G-F— > * x > S ARNASEAAT
Translation TS P EEEN H O EEE R [ =iy Y 2] S INENN T

AMA-1 '_ 3

AMA-1 gene
AMA-1 mRNA

KP0O00032
Translation

AMA-1T mRNA

k e l4i7.B. bigemindKay s er i ihvivgp &3 gjel anmé k-1s gt un uuegnbl dsidizisi (Kayseri/Turkey IVIKP000032)



20 30 40 50 60 70 80

KP000033 - A EATANER C AAEEA - ANEDATE C EARRE C - EERAE SR - AN e AT - - AT - A AT I A C A

Translation INEENEQE " C ["N' R HEEE T IR A T P IS F F HE W EEN S T EEEENSEN S P IS
AMA—1 cn§ 2

110 120 130
KP000033 lz-f' —G-F—r'_G-G—G-G-GG—-'
Translation CF AN =N N P i S 4L RUNGE T !

> ' AMA-1 CDS — 2.0

AMA-1T mRNA

190 200 210
KP0O00033 ; y
Translation

AMA- 1 gene
AMA-T mRNA

270 28 310 320 330

KPO00033 AN - ¢ IR - P - ' - - A - P - (= O - A < (P I

Translation = T BEREEY. I = EERECH S EcCOlEEE |F BErrsercneE Y
AMA-1 CDS B
AMA-1 gene
AMA-1T mRNA

360 4OIIJ 41'30 4‘.10

KPD0O0033 -'w_:_G GG oo ITEEATEA CAAEE  ATTTUTE

Translation K R P ‘K ST A F I r e S
AMA-1 CDS 2

AMA-1 gene

AMA-1T mRNA

450 480 470 480 480 500 510 520

KP000033 .G-l_-_l_-—u-t_-.G_Gl_--"—G-G_G-G— _k_-G- '_l_-f'-‘:G-G_'G-
Translation ; O P e - BB e T K EEE e AR BN T ENaTA

-1 CD:!

AMA 1 gene

AMA-1T mRNA

5:'.10 540 550 560 570 580 590 600 6!0
KPODD033 (G A e _,—.J-.T—.,—‘ ce ce Accree TAA -n;mﬁu—
Translation NGNS S S EEN S . A IEDNEEEE R WEEs Y G g
AMA-1 3
AMA-1 gene 3
AMA-1T mRNA
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81_7 6’.?0 630 640 650 880 870 880 890 700
KP0O00033 —ta_(a-fa_fa _{:_(J-‘J(a_f:_(zfa_(a_{a-‘a(:_‘a :-(—yfg-r_‘v-(:-(:_
Translation Y A S ENNEESEENE P EGE S EEEEOE R B R P F NN Y EENNSE EEENSEAN M
k3 CDS
— AMA-1 gene
AMA-1T mRNA
710 720 730 740 750 D 73.0 79.0
KP000033 SN IS - N - P A I - C A - I N I N I G I N G G G G G R -
Translation SN Y S P EBEENON Y FENTEQEEEE T R e C NDNEENTDITGT S P S S IFEEEEmE
AMA1gv—nc
AMA-1T mRNA
800 810 820 830 840 850 860 870 880
KP00O0033 "'F‘-G-'a- A AT _(:r

Translation

-(:_(:-—(:_(:r- £ a-(a—fa—('a- MGG '_G—G—
v S HEE A DWW A THIEEE Y Y m A EEEET D K 1 c =
i) ) 3

990

KP0O00033
Translati-:'n

AHA 1 gene

MA-T mRNA
98'0 990 1 000 1 010 1 020 1 030 1 040 1 050

KP000033 ;-GG-G-G-G-G-u 3— -l_-r-hra-lv-(a—f.-—f’s-f.--&:ta-f_-:-" —f:x—(:r-
Translation IEEEENEE C A A R a0 s D SO N EEE R

AMA:.LQIE

AMA-1 gene

AMA-1T mRNA

1060 1070 1080 |09E| 13 IOD 1, HD 1, 120 1, 130 1, 140

KPO00033 (;-m—t: t:—t:_(:—(:-l:_'s-b—l:-(‘:—b—(:(a-t:- —t:- —ts—
Translation NSNS EEE= N A

KP0O00033
Translation




1,240
KP0ODD033 _b-b
Translation NEEEESEENNEE

1,330
KP000033 NN = S N 0 =
Translation NG Y BN P

1.410 1.420 1,430 1.450 1,480 1,470 1.480 1,490

KP0D0033 -G-t:-lw—K:r—f:—f:—(:—f:—(:-(w-(_-,(:_(:—(w—(:-t_v-fw—G‘3_(3
Translation NS S EEs B I K S EGE Y EEE S

KP0O0D0033
Translation

AMA-T mRNA

1 .QSO 1 .8.30 1 .6.70

;AT - IR O AR - A A

“ _ R NN S K Y HEE Y EDEEDaa

AMA-1 CDS . 4
AMA-1 gene
AMA-1T mRNA

KP0O00033
Translation

1,680 T.690 T.700 7710 7 ] 1.750 1.760
KP00O0033 S —‘:—G-G- = _lg-f_-v—(‘:-t_-r- = IR PO G - N _<:_(:-‘:—
Translation EEENES EEE H Q IEE A 4 DT T

-1, DS

AMA-T mRNA

KP0O0D00D33
Translation

AMA-1 gene

AMA-T mRNA

k e K4i8.B. bigemindKay ser i ihvitpp s g pl anmék-1s gk uwnmn u magdnbl &sidizisi (Kayser@Turkey IT2ZKP000033)



105

El de edil en se@®@muanladr &l eBLASBNMWEIl dék,t an s
BbigAMA-1 geni nién it-aemmaenmé nn ¢ kvie AMAELI 6di  dki caddiihbai ynai nn
asit dizilimine sahip, D¢ nya' dakz oldaitjlearr il e -okl u h i
filogenil eri araktereéel mék ve molAadlizel er

dahil edilenkay ét | &
tabanénddadealbgeésbaeak!| Maklt or

akveaydmareamar al aré ve izol

ver.i

Tablo41l.Fi | ogeneti k

ey aGd raBrear kad BbighMAylayenhien g k4 @ 0 t i d
h

dizilimlerinii - er enéhzakatebgon numaral aré ve
No Aksesyon Nu Protein ID Kz oK ami Orijin
1 HM543730 ADP02977 ITASCT Ktaly
2 HM543729 ADP02976 ITA7PA Ktaly
3 HM543728 ADP02975 ITAGPA Ktaly
4 HM543727 ADP02974 ITASRG Ktaly
5 HM543726 ADP02973 ITAAPG Ktaly
6 KU557538 AMP42536 MH-3662A Ksrai
7 KU557535 AMP42533 Gazit 464 Ksrai
8 JN572801 AET36932 Turkey Ter ki
9 JN572800 AET36931 Rio Grande da Sur Brezilya
10 JIN572799 AET36930 Corrientes Arjantin
11 JN572798 AET36929 Mexico Meksika
12 JN572797 AET36928 M1A Meksika
13 JN572796 AET36927 M1P Meksika
14 JN572795 AET36926 SP3 Meksika
15 AB481200 BAH22706 Argentina Arjantin
16 XM_012911354 XP_012766808 Bond A.B.D
17 GQ257740 ACT46062 ITA3 Ktaly
18 GQSB7739 ACT46061 ITA2 Ktaly
19 GQ257738 ACT46060 ITAL Ktaly
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D¢nyaneén -ekKi t-lakl y | klrednadalerioedatahil edilen ve
-al ekxkmamézdan el de edi |l geanii zrod laltd atriéd KB
Tablo 4.Zdeikili hizalama benzerlikler{pairwise distance)isEa b | o vde.r3 ddm Kt |

Tablo42.¢okl u hi zal ama analizl eri Ale gdeanhii In ¢ekdieloen
kompozisyonl ar é

Toplam
Kzol at Ak|T(%) |[C((%) |A(%) | G(%) | A+T (%) | G+C (%) | n ¢ k| e
say é|

AB481200 21,2 27,7 24,2 26,9 45,4 54,6 1788,0
GQ257738 21,3 27,8 24,2 26,8 45,4 54,6 1788,0
GQ257739 211 27,9 24,3 26,7 45,4 54,6 1788,0
GQ257740 21,1 27,8 24,1 27,0 45,2 54,8 1788,0
HM543726 21,2 27,8 23,9 27,1 45,1 549 1788,0
HM543727 21,3 27,9 24,1 26,7 45,4 54,6 1788,0
HM543728 21,4 27,7 24,2 26,7 45,6 54,4 1788,0
HM543729 21,3 27,9 24,0 26,8 45,3 54,7 1788,0
HM543730 21,4 27,7 24,2 26,7 45,5 54,5 1788,0
JIN572795 20,8 28,3 | 239 | 26,9 44,8 55,2 1785,0
JN572796 20,8 28,1 241 27,0 44,9 55,1 1785,0
JN572797 20,7 28,0 24,3 27,0 45,0 55,0 1785,0
JN572798 21,0 28,0 241 27,0 45,0 55,0 1785,0
JN572799 21,0 27,8 24,2 27,0 45,2 54,8 1788,0
JN572800 21,2 27,9 241 26,8 45,3 54,7 1788,0
JN572801 21,0 28,0 24,2 26,8 452 54,8 1788,0
KP000032 21,0 28,0 24,2 26,7 45,2 54,8 1788,0
KP000033 21,0 28,0 24,2 26,8 45,2 54,8 1788,0
KU557535 21,2 28,0 24,2 26,6 45,3 54,7 1787,0
KU557538 21,2 28,0 24,2 26,6 45,4 54,6 1787,0
XM_012911354 211 27,8 24,2 26,9 45,3 54,7 1788,0
Ortalama 211 27,9 241 26,8 45,2 54,8 1787,3
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Tablo43.El de edilen izolatlar ile D¢nyadaln gemal i znl¢gekrlie oyta pdé ldamz idiijnd re rii zna Ina ti

ABBIN0  GQ2ST738  GQISTTHY  GQLSTZA) HMS43T6 HMS43T2T RMS43TZ8  RMS4TZS HMS3TI0  NSTTO5  ONST2T96  NST2T9T  NGT2T98  NST2M99  NSTZB00  NST2801  KPOOOD32  KPOOOD33  KUSS7535  KUSS7S3 XM_0141..
AB481200 98.937% | 98.937% | 98.826% | 98.957% | 98.957% | 99.105% | 99.105% | 98.993% | 97.542% | 98.156% | 98.436% | 9.045% | 99.217% | 98.937% | 98.656% | 96.714% | 96.602% | 98.993% | 96.937% | 98.210%
GQ2TTR | 98.937% 9.105% | 96.434% | 9B.770% | 98.861% | 9B.937% | 9B.97% | 99.04%% | 97.374% | 97.765% | 97820% | 97.877% | 96.826% | 98.993% | 98.714% | 9B.770% | 9B.656% | 98.825% | 9B.76%% | 97.931%
GO2STT | 9p.93m% | 99.105% 98.081% | 98.993% | 99.105% | 98.937% | 99.273% | 99.04%% | 97.709% | 98.101% | 98.156% | 98.324% | 98.937% | 99.217% | 98.937% | 99.105% | 96.861% | 96.937% | 98.993% | 98.154%
GOATH) | 9B806% | 9B.43% | 96.881% 96.993% | 99.105% | 99.04%% | 99.273% | 98.937% | 97.37% | 97.765% | 97.82U% | 97.877% | 96.4%0% | 98.656% | 99.497% | 99.553% | 99.441% | 99.161% | 99.105% | 97.967%
HMST0 | 9B.930% | 9BT0% | 98.99%% | 96.99%% 99.105% | 99.04%% | 99.04%% | 99.04%% | 97.5%8% | 97.96%% | 98.045% | 9B.101% | 99.049%% | 99.105% | 98.937% | 98.995% | 9B.861% | 96.937% | 98.993% | 9B.154%
RMST2T | 9B.03m% | 9B.881% | 99.105% | 99.105% | 99.105% 9023% | 9.497% | 99.385% | 97.486% | 97.677% | 97.933% | 97.98%% | 9B.626% | 98.770% | 99.061% | 99.207% | 99.105% | 99.273% | 99.2U7% | 98.043%
VST | 99.0% | 9B.937% | 9893 | 99.04%% | 99.049% | 98.273% 99.441% | 99.441% | 97.374% | 97.877% | 97.933% | 97.877% | 98.861% | 96.826% | 98.993% | 99.04%% | 96.937% | 99.217% | 99.161% | 97.763%
AMOT | 9006% | 9B.OT% | 99.0%% | 97 | .04 | 994M% | 94i% 99,553% | 97.654% | 98.045% | 98.101% | 98.156% | 98.861% | 98.937% | 99.217% | 99.365% | 99.161% | 99.326% | 99.273% | 98.098%
HMST30 | 9B.003% | 90.040% | 99.040% | GBS | 99.049% | 99.365% | 90.441% | 99.55%% 07.542% | 9.045% | 9B.101% | 98.045% | 99.005% | 99.04%% | 96.993% | 99.161% | 98.957% | 99.105% | 99.04%% | 97.967%
NOTTSS | onsa% | 973M% | 9RO | 973M% | 759 | OT4B6% | 9T.AM% | 976SH% | 97.54% 99.048% | 99.104% | 99.048% | 97.654% | 97.933% | 97.542% | 97.596% | 97.486% | 97.429% | 97.596% | 97.598%
NOTIT% | OB A56% | 97T65% | 9B.400% | 97765% | 9798%% | UTATI% | 9PATI% | 9B.04% | 9B.O4S% | 99.048% 99.720% | 99.440% | 98.268% | 98.324% | 97.933% | 97.98%% | 97.877% | 97.820% | 97.986% | 97.151%
NOTIT | g 36% | 97.821% | 98.A56% | OP82% | SB.045% | 97.93% | 9.93%% | 9B00% | 9B.400% | 99.104% | 99.720% 99.49% | 96.34% | 98.360% | 97.98%% | 9B.045% | 97.933% | 97.988% | 9B.155% | 97.207%
NTTR | OR04% | 9T | S | 9P8T% | 9BA0% | 9798 | P47 | 9B.S6% | SB04% | SO.04% | 99440% | 99.4%6% 98.156% | 98.65%% | 98.045% | 96.101% | 97.98%% | 97.932% | 98.099% | 97.263%
NOTZT8 | 0 1% | 9BAD6% | 989 | 9B40% | 90.04%% | SBA26% | 9BA8I% | 9BBI% | 99.405% | O7.654% | 9B.66% | 9B.34% | 9B.1SK% 99.161% | 98.546% | 98.602% | 98.490% | 98.545% | 9.601% | 97.967%
NOTB00 | oB93% | 9B.9% | 99207% | 9BESH% | 9910% | SBTT0% | 9BAD% | 9B | G004 | 979 | 9B.34% | %B.60% | 9B | 99.461% 9B.714% | 96.770% | 95.656% | 96.713% | 9B.861% | 98.266%
NOTBOL | OB650% | 9B74% | 9893 | 949 | B | 9%M61% | 98.99%% | 99.207% | 9699 | MM | 9% | 9.960% | 4% | 984N | 96.714% 99.832% | 99.94% | 99.328% | 99.273% | 97.931%
RROOO032 | 9B 704% | 9B.770% | 99.10%% | 99.553% | 9B.9%3% | 99.207% | 90.040% | 99.365% | %9.061% | 97506% | 9T.969% | 9BO4% | 9B.00% | 96602 | SBTT0% | 99.63% 9.776% | 99.364% | 99.326% | 98.043%
RPOO0033 | 9B60% | 9B.658% | 9B.881% | S9441% | 9B.881% | 9%10% | 98.93M% | 90.161% | 9693 | ST48E% | MMM | 9T.93% | 97.06%% | 9BA0% | 965K | SO9M% | 99.776% 9.273% | 9.207% | 97.875%
KUSSTS35 | 98.993% | 9B.825% | 98.937% | 99.061% | S6.957% | 99.273% | 99.207% | 99.308% | 99.405% | S742%% | 97620% | 97.986% | 97.030% | 9B.S4S% | 9671 | 9% | 993%4% | 98.7% 9.720% | 97.874%
KUSSTSR | 9B.03m% | 98.76%% | 96.99%% | 99.105% | 9B.9%3% | 90.207% | 90.461% | 99.7%% | 99.04%% | 97%% | 97.966% | 9BAS% | 96.09%% | 9B.601% | SB8BI% | 99.7% | 9% | 2UM% | %9720% 97.929%
XM_OI2311354 | 98200% | 97.931% | 96.154% | 97.96M% | 9B.5% | 9804 | 976 | 9B.0%% | 798 | 97596% | OTASI% | 9P.207% | 9.26%% | P97 | 9B266% | 9T931% | 9004V | 98 | 98N | 97.929%
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UCAACAGGCGACUUCUAGUACUUCGCAAGCUGGAGCUGGCGAGGCUACAGAGCGCACGGGGGGCAGAACUGCGGGCUCCAA
TCAACAGGCGACTTCTAGTACTTCGGAAGCTGGAGCTGGCGAGGCTACAGAGCGCEBCGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACHMTCGAGTACHMTCGCAAGCTGGAGCTGGEBGAGGC TACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGC TACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGC TACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
BMCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGC TACAGAGCGCACGGGGGGCAGAGCMGCGGGCTCCAA
BMCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
BMCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAGGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGC TACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACHMTCGAGTACHMTCGCAAGCTGGAGCTGGEGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACHMTCGAGTACEMTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACHTCGAGTACHMTCGCAAGCTGGAGCTGGEGAGGC TACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
TCAACAGGCGACTTCTAGTACTTCGCAAGCTGGAGCTGGCGAGGCTACAGAGCGCACGGGGGGCAGAACTGCGGGCTCCAA
UCAACAGGCGACUUCGAGUACUUCGCAAGCUGGAGCUGGMGAGGCUACAGAGCGCACGGGGGGCAGAGCUGCGGGCUCCAA
250 260 70 280 200 300 31 320

GCUUAUCCCGCAAACGCCAUGGACCAGGUACAUGAUCAAGUACGACAUCGCUCGCUGCCACGGAUCCGGUAUUUUCGUCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGETCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCEGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCBTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCGEGTGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCTTATCCCGCAAACGCCATGGACCAGGTACATGATCAAGTACGACATCGCTCGCTGCCACGGATCCGGTATTTTCGTCGA
GCUUAUCCCGCAAACGCCAUGGACCAGGUACAUGAUCAAGUACGACAUCGCUCGCUGCCACGGAUCCGGUAUUUUCGUCGA
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330 3% 350 360 370 380 300 400
1.AB481200 CAUCGGAGGAUACGAGGCUGUUGGAAAMAAGUAUUAUCGUAUGCCCACAGGAAAAUGCCCCGUUAUGGGUAAGGUCAUCAG
2.60257738 CATCGGAGGATACGAGGCTGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
3.60257739 CATCGGAGGATACGAGGCTGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
4.G0257740 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
5. HM543726 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
6. HM543727 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
7.HM543728 CATCGGAGGATACGAGGC TGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
8. HM543729 CATCGGAGGATACGAGGCTGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
9. HM543730 CATCGGAGGATACGAGGCTGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGRATATGGGTAAGGTCATCAG
10.JN572795 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCARN
11. JNE72796 CATCGGAGGATACGAGGCTGTTGGAAGCAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
12. JN572797 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
13.N572798 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
14, JN572799 CATCGGAGGATACGAGGCTGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
15. JN572800 CATCGGAGGATACGAGGCTGTTGGAAAMAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
16. JN572801 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
17.KP000032 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
18, KP000033 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
19, KU557535 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
20. KU557538 CATCGGAGGATACGAGGCTGTTGGAAACAAGTATTATCGTATGCCCACAGGAAAATGCCCCGTTATGGGTAAGGTCATCAG
21.XM_012911354 CAUCGGAGGAUACGAGGCUGUUGGAAACAAGUAUUAUCGUAUGCCCACAGGAAAAUGCCCCGUUAUGGGUAAGGUCAUCARN

P @ P “ % 4@0 47.0 0
1.AB481200 CCUUGCGAGCGGUGCHGACUUCCUCGAACCGAUUUCUGCCGACAACCCUCGCUACAGGGGUCUGGCGUUCCCCGAGACUGU
2.6Q0257738 CCTTGCGAGCGGTGCHGACEBTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
3.60257739 CCTEGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
4.60257740 CCTTGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGCTACAGGGGTCTGGCGTTCCCCGAGACTGT
5. HM543726 CCTHGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
6. HM543727 CCTTGCGAGCGGTGCHGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGCTACAGGGGTCTGGCGTTCCCCGAGACHEGT
7.HM543728 CCTTGCGAGCGGTGCHGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
8. HM543729 CCTTGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGCTACAGGGGTCTGGCGTTCCCCGAGACTGT
9. HM543730 CCTTGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGCTACAGGGGTCTGGCGTTCCCCGAGACTGT
10.JN572795 CCTRGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
11. JN572796 CCTEGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
12.JN§72797 CCTEGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
13.JN572798 CCTRGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
14, JN572799 CCTHGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
15.JN572800 CCTEGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCGTTCCCCGAGACTGT
16. JN572801 CCTTGCGAGCGGTGCHGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGCTACAGRAGGTCTGGCGTTCCCCGAGACTGT
17.KP000032 CCTTGCGAGCGGTGCGGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGHGGTCTGGCGTTCCCCGAGACTGT
18. KP000033 CCTTGCGAGCGGTGCHGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGHEGGTCTGGCGTTCCCCGAGACTGT
19. KU557535 CCTTGCGAGCGGTGCHGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGC TACAGGGGTCTGGCHMTTCCCCGAGACTGT
20. KU557538 CCTEGCGAGCGGTGCHGACTTCCTCGAACCGATTTCTGCCGACAACCCTCGCTACAGGGGTCTGGCHMTTCCCCGAGACTGT

21.XM_012911354 CCUUGCGAGCGGUGCGGACUUCCUCGAACCGAUUUCUGCCGACAACCCUCGCUACAGGGGUCUGGCGUUCCCCGAGACUGU
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400 500 510 520 530 540 550 560
1.AB481200 GAUCAAGCACACUGGAGCUUCGGCAGGUGCUCUUACAAACGCAGGCAACAUCCACGGUAAUUUGUCGCCAGUAUCAGCCGC
2.6GQ257738 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
3.6Q257739 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
4.6Q257740 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
5. HM543726 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
6. HM543727 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
7.HM543728 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
8. HM543729 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
9. HM543730 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
10. JN572795 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAGCATCCACGGTAATTTGTCGCCAGTATCAGCCGC
11. JN572796 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
12.IN572797 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
13.JN572798 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
14. JN572799 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
15.JN572800 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
16. JN572801 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
17. KP000032 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
18. KP000033 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
19. KU557535 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
20. KU557538 GATCAAGCACACTGGAGCTTCGGCAGGTGCTCTTACAAACGCAGGCAACATCCACGGTAATTTGTCGCCAGTATCAGCCGC
21.XM_012911354 GAUCAAGCACACUGGAGCUUCGGCAGGUGCUCUUACAAACGCAGGCAGCAUCCACGGUAAUUUGUCGCCAGUAUCAGCCGC
570 580 590 600 610 620 830 840
1.AB481200 CGACCUCCGUAAGUGGGGUUACAAGGGAAACGCCGUUACUAACUGCGCCGAAUACGCCAGCAACAUCGUGCCCGGUUCCGA
2.6Q257738 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
3.60257739 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
4.6Q257740 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
5. HM543726 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
6. HM543727 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
7.HM543728 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
8. HM543729 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
9. HM543730 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
10. JN572795 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
11. JN572796 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
12. JN672797 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
13.JN572798 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
14. JN572799 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTGCTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
15. JN572800 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
16. JN572801 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
17. KP000032 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
18. KP000033 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
19. KU557535 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA
20. KU557538 CGACCTCCGTAAGTGGGGTTACAAGGGAAACGCCGTTACTAACTGCGCCGAATACGCCAGCAACATCGTGCCCGGTTCCGA

21.XM_012911354 CGACCUCCGUAAGUGGGGUUACAAGGGAAACGCCGUUACUAACUGCGCCGAAUACGCCAGCAACAUCGUGCCCGGUUCCGA
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650 660 670 680 690 700 710 720
CCAGAGGACCAAGUACAGGUACCCCUUCGUCUACGAUGGAAAGGAGGAGAUGUGUUACAUCCUGUACUCGCCGAUGCAGUA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA

CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA

CCAGAGGACCAAGTACAGGTACCCCTTCGTCTACGATGGAAAGGAGGAGATGTGTTACATCCTGTACTCGCCGATGCAGTA
CCAGAGGACCAAGUACAGGUACCCCUUCGUCUACGAUGGAAAGGAGGAGAUGUGUUACAUCCUGUACUCEMICCGAUGCAGUA
730 740 750 760 770 780 790 800 810
CAACCAGGGAACCAGGUACUGUGACGAGGACGGAUCAGCG ~AAGGAAGGGCCUAGCUCGUUGCUCUGUAUGAAACCGUAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  -AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC

CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG - AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  ~AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG - AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  ~AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGG--CAGCGEEMAAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGG--CAGCGEEMAAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGG--CAGCGEMAAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGG--CAGCGEMMAAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  ~AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG  AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGTACTGTGACGAGGACGGATCAGCG ~AAGGAAGGGCCTAGCTCGTTGCTCTGTATGAAACCGTAC
CAACCAGGGAACCAGGUACUGUGACGAGGACGGAUCAGCG  AAGGAAGGHEICCUAGCUCGUUGCUCUGUAUGAAACCGUAC
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820 830 840 850
AAAAGCGAGGCCGAUGCGCACCUGUACUACGGAUCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCGGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCGGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCGGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCGGCGC

113

860 870 880 800
GCAUUGACCCGAAGUGGGAUCAGAACUGCCCUAUGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAANTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC

AAAAGCGAGGCCGATGCGCACCTGTACTACGG--CAGCGCHMGGAT TGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGG--CAGCGCHMGGATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGG--CAGCGCHMGGAT TGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGG--CAGCGCHMEMGEAT TGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC

AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCGGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCGGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGATGCGCACCTGTACTACGGATCAGCGC
AAAAGCGAGGCCGAUGCGCACCUGUACUACGGAUCAGCGC

GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCATTGACCCGAAGTGGGATCAGAACTGCCCTATGAAGC
GCAUUGACCCGAAGUGGGAUCAGAACUGCCCUAUGAAGC

000 810 020 930 040 050 060 070

CCAUUAAGGACGCCAUUUUCGGUACGUGGGUUUCCGGCGCCUGUGUUGCACUCGAAUCUGCUUUUGAGGAGUAUGUCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATHAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCHACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCMC TCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCMCTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCMCTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCMCTCGAATCTGCTTTTGAGGAGTATGTCIWACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATHAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCMC TCGAATCTGCTTTTGAGGAGTATGTCHACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCATTAAGGACGCCATTTTCGGTACGTGGGTTTCCGGCGCCTGTGTTGCACTCGAATCTGCTTTTGAGGAGTATGTCGACA
CCAUBAAGGACGCCAUUUUCGGUACGUGGGUUUCCGGCGCCUGUGUUGCACUCGAAUCUGCUUUUGAGGAGUAUGUCGACA















































































































































































































































































































