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PIROPLASMOSI EQUINA

* Babesia caballi and Theileria equi (ex B.equi)
* Presente sulla lista dell'OIE
* Equidae




L3

== Tstituto Zooprofilattico Sperimentale

del Lazio e della Toscana M. Aleandri

PIROPLASMOSI EQUINA

* Trasmessa da zecche:
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PIROPLASMOSI EQUINA

* Trasmessa da zecche:
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PIROPLASMOSI EQUINA

o Iperacuta, acuta, subacuta o cronica

o Febbre, anemia e ittero. Segni aspecifici, calo rendimento
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e Distribuzione mondiale

o Importanti perdite economiche




STUDIO EPIDEMIOLOGICO PRECEDENTE (LT 16/11 RC)

e Stima delle prevalenze delle infezioni da Babesia caballi, Theileria equi

ed Anaplasma phagocytophilum

* Analisi e messa a punto di metodi diagnostici quantitativi

EVIDENZIATE DELLE DISCORDANZE TRA GLI ESITI DEI TEST SIEROLOGICI

24 E BIOMOLECOLARI
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OBIETTIVI (LT 11/14 RC)

* Determinare la presenza e caratterizzazione dei diversi stipiti circolanti.
* Distribuzione nel territorio.

* Evidenziare il grado di patogenicita.

* Relazione tra varianti e difficolta diagnostica.

* Investigare le relazioni tassonomiche.
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TIPIZZAZIONE DEGLI STIPITI

Target ideale:

* Regione conservata con aree variabili

Permette:

* Allineamenti inequivoci

* Discriminazione filogenetica
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TIPIZZAZIONE DEGLI STIPITI

Target piu usati

i\( * 18S rRNA - V4 >> sequenziamento per determinare specie diverse
* Gene antigene del merozoita (EMA-1) di T. equi
* Gene della proteina associate al rhoptry 1 (RAP-1) di B.caballi
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MATERIALI E METODI

* 100 campioni da equidi sintomatici e asintomatici
Real Time Ct<24. Serologia discordante (ELISA)

e 26 campioni di DNA da zecche

* PCR (V4,EMA)

* Sequenziamenti e analisi
Omologia di sequenza effettuata con BLAST
Sequenze assemblate e allineate (Geneious)
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MATERIALI E METODI

100 SEQUENZE R B *ELISA discordante

“lf, (Babesia 6/9 e Theileria 32/92)

*Real Time 18S (Babesia e Theileria)
Ct<24

-Cavalli sintomatici: 35
-Cavalli asintomatici: 42

* VV4: |pervariabile 18 S (diverse specie)
* EMA (Theileria)
* Sequenziamento

-Asini sintomatici: 2
-Asini asintomatici: 21

* Analisi sequenze
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& MATERIALI E METODI
ZECCHE — Monti Aurunci
* Dermacentor marginatus
V4 ibridazione del genoma della zecca
15/26 Positive a T. equi (PCR EMA)
Nessuna a B.caballi (PCR RAP)
* Sequenziamento

* Analisi sequenze
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MATERIALI E METODI

* Sequenziamenti e analisi
Omologia di sequenza effettuata con BLAST
Sequenze assemblate e allineate con Geneious

1 10 100 200 200
Consensus ATAN; EAG!
Identity
FUD 1 13043095LTSH 2 extraction CACCATEGACAMG CAGTCCGARG AGCACGTC TCTACACTS CECALG A5G CTTCG CEGTEG A6 AAGG TCANS GAMG G CGACTCLGTCAT TTCAGTCCGCTCTECAC CTEG TECTCOATAMG GAC
FUD 2" 14010LTZ 2 extraction TEACCATCRACAAL AGTCCOAGT A CACATCS TCTACACTL CTCATY A0 GG CTATE CAGTIG 6 AU TC CEACTCCGTEATE C6E COTTUACTCCGC CCTTEA CTCL TECTANGANGGA
FUD 3 14015LTZ 2 extraction CCATEGACAMS CAGTCCGAGG AG CACATCG TCTACACTS CTCATS A5 GG CTATG CAGTTY A ARGG TCARG GANG GUGACTCCAT! AMGAACARAL CC CA A G 6L CG TTGAGTCCGE € CTTCAC CTCG TTCTC: A
FUID 4. 14028LTZ 2 extra T EACEATCoR A6 CARTCC LAV AGCACAT S8 TETRED LTS EECAT Ak0 CEATY ERCTTE A AAMSTUMG A e A AEFE T KL AN AR CEETRACEDe G GARL AL CAARE A TS TOGEEREE CALAT CAM ACAAC AR EATAROE 0 TCAT 6 E A TrYAVTLLDE CETCAL It CEOACARGEAL
FUD 5 13041344RMSH 2 extraction TCACCATCGACAAG CAGTCCGAGG AG CACATCG TCTACAUTS CCATY A5 GG CTATG CAGTTY A AAGG TCAAG GANG 6 CGACTCCGTCAT CAAG AL CTTTGACTTOAM GAAC ARAL CC CAAAG AUTG TCGTCAGG CAUAT CAG G CCATACGTCG TCATCGC CG TTGAGTECGC £ CTTCAC CTCG TTCTCAAGAMG GAC
FIID 6. 130fetocoaguloRISH 2 TCACCATEOACAN: CAGTCCG Gk AGC ACATCS TETACACTS TCAT: 166 CTATE CAGTIL A MG TEAG GAAG G CGACTCCUTCATEMG AL CTTZGATTOMG GAACAAAS CCC M AC T TCGTOAGG CACATCAKGOACAMS AN CCATACGT 6 TEATKGE 6 TTGAGTEGC € CTTUAC CTCG TTCTEAAGAGEAT
FUD 7. 14001117 2 extraction TCACCATCGA oc CT CTCATY A6 66 CTA AMGARGGLOACTCCGTCATCANG AC CTTTGACTTGAN 6A ce ATCANGG 3 ' c
FUID 8 14002LTZ 2 extraction TCACCATCGACANG CAGTCCGAGE AGCACATCG TCTACACTS CTCATS 2656 CTATG 2606C0ACTCCGTCATEAN: AC CTTIGACTTGANGGAA
FUD 9. 14005LTZ 2 extraction ATCGTCTATACTS ETCATS AR GG CTATG CAGTTG A6 AAGG TC GTCATCARG Al e 3
FIID 10, 14008LTZ 2 extraction 2 AGE  TUTA AU, CTCATY A5G CTATG EAGTTY AL AACG TCAME CARS 6 CEACTCCUTE AT EARD ACCTTTES TIGAN GAACA
FUD 11 14009LTZ 2 extraction TCACEATCCACAAD CATCCCAGO AGCACATCG TCTACACTY R ENT) A4 CTAT CAUTTY A6 ACGTE CCOTCATCAMG ACC:
FIID 12, 13031588ARSH 2 extraction TCACCATCGACANG A 5 AGCACAT (G TCTACACTS CTCATL A6 GG CTATG CAGTTY &) MM GANGGCGACTCCGTCATE TIGACTTOA GA - AGG CAL C6C (G TIGAGTCE6C E CTTCAC (TG TTCTCAAGANG GA
FIID 13, 13037437FISH 2 extraction TCACCATCGATAMG AGTCCOAGG AUCACATEG TOTACACTY CTCATY 400 CTATY mmmmuummmummcmmmamannmmm,\mummcnmmumrmmmumrurmmrrmmcmmmmvmw T TTCTCAAGANGAC
FUD 14, 1303851 3ARSH 2 extraction ATCGACAG CAGTCCOAGE e TV CTCATE 4666 CTATG CAGTT CATCANG ACT: CCCARMG AUTY TCGTCAGG CACAT CAMG GACAACAAG CCATACGT (G TCATCGC CG TTGAGTECEC € CTTCAC CTCG TTCTCAAGAAG GAC
REV15. 13036344ARSH 2 extraction ACTECOACAGCACETEL TETACA T, EECAR A GG LTTCG CELT LG A AAGGTE AGCANG L COACTECTCAT EARL AE CTATLA CTTGAN GAACAT. GTCG TCATCG L O TTGAGTCCG CTCTEC AL UTCG TE CTCCATANG GAC
REV16.13044067RMSH 2 extraction TG CTCATY A6 GG CTATG CAGTTG A6 AAGGTC. 2 “r:wm- -wcnnc. CGCCGTTGAGTCCGE L CTTCAC CTCG TTCTCAAGAMF GAC
REV{7.14025LTZ 2 extraction  TCTATACTS CTCATY A5 G CTATG CAGTTS A6 AMGG TC CTTGAN: GAACARAL CC CAAAG ACTVTCG TCAM GAL GTCGTCATCGE (G TTGAGTCCGC £ CTTCAC CTCG TTCTCAAGAAG GAC
REV18. 14026LTZ 2 extraction ATCOACANL CAGTCCOA AGEAC AT TETACACT, CTONTG AbGG CTATE EAVT A AU TC A CAAAC ttu»ALAU\,TLDTAADMAuﬂ;\wuu“uumA’rA«ﬂw'nATLuc\nIruAml:CnutT'rcurrw'rrc'rtnun.m\
REV19. 130Nai155AAH 2 extraction TCACCATCGACAMS CAGTCCGAGG AGCACAT ACTTL A MM GAAGGCGACTCCOTCATCAMG AC CTTIGACTTGAG GAAC AAAC CC CAAAG ACTY TCRTCAG € CGTCGTCATCGE CG TTGAGTCCGC € CTTCAC CTCG TTCTCAAGAAG GAT
REV20. 140madre2.1RMSH 2 extraction TcAtrnlf.m\ALcAnTrruwmuu’rmTtnc)\t'mtTcA'mAr.aanumu'r’mwuoo'x‘u)\cmwwnmnrunAT\AM.A\ATHDACTTBAMLMAuuuAuALAA'm'nu'rmwuxATEAMLAEAA(AMrxAnto'r(n'ru’nuuanmwrrm\(TIEAUTEVHET(MDAN,DA\
REV1.14006LTZ 2 extraction TCACCATCGACANS CAGTCE ACACTS CTCATY A5 GG CTATG CAGTT) A AAGG TCAAG GAMG G CGACTCCGTCAT CAMD AL CTTTGA CTTGAG GAACA AAG AUTG TCGTCAGE CACATCANG GACAACAAL CCATACTCG TCATCG CG TTGAGTCEG C C CTTCAL CTCG T CTCAAG
REV 2. 14007LTZ 2 extraction ATCGTCTACACTS UTCATG A5 GG CTATG CAGTTS A ARGE TCANG GAMG G CGACTCCGTCAT
REV 3 14024LTZ 2 extraction A CACATCITCT: AL GARGGOACTCCGTCATCARS
REV 24 13034883PISH 2 extraction TCACCATCGA 2 6 AGCACATCG TCTACACTY ATG CAGTTS Al A A5G CGACTCCGTCAT (AN AC CTTTGACTT
REV 25, 1303501 9ARSH 2 extraction TCACCATEGACAN: CAGTECGAGE AGCACATCG TEZACACT: CTCATS 466 CTATG CAGTI 6 MGG TC COTCATCAN AL
REV 26, 13035696GRSH 2 extraction TCACCATEGA A 65 AGCACATCG TCTA CACTS CTCATY 2660 CTATG CAGTTY A5 AAGG TCANG GAXG G CGACT CCOTCATEARG AC CTTTGACTTGARG GAAC ARAC CC A e TICAGTCCOC € CTTCAC CTEG TTCTCARG
REV 7. 13035768ARSH 2 extraction TCACEATCLACAAD CAUTCCCAGO AGCACATCG TCTACACTY T ENT) A4 CTAT CAUTTY A6 LG CTCCGTCATCARG AC M,\cnr».aoAmvrru'rr).wtunummruummAnrc'rwru’nmranum’ntorrc'ﬂulAT\uncnuuMuAc
REV 28 13049242 JFISH 2 exiraction  TCACCATCGACARG CAGTCCGAGG AGCACAT (G TCTA CACTY CTCATY 566 CTATG A5 ARG TC CCGTCATCAMG AC CTTTGAC 50 A6 CCATACGTCG TCATCOC (G TIGAGTCCGC £ CTTCAC (T CG TTCTCAAGANG GA
FlD 29 CTACACTS CTCATL A6 GG CTATG CAGTTV A: AAGG TCANG GANG G CGACTCCGTCATCANG AL CTTTGACTTGAN; GAALAM CCGCHCTTCAL CTCG TTCTCAAGARGGAC
FUD 30 T CHCARS A5 66 CTING O THG A5 AT
FUID 3 ACAT CG TCTA CA OB CRCAGE ARGG NTER; CIATR: A7
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MATERIALI E METODI

* Relazioni statistiche tra gruppi V4 e:
coinfezione
patogenicita
discordanze sierologiche
risultato debole o negativo a PCR EMA
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RISULTATI

* In V4: 94 Theileria, 9 Babesia

e 15/26 zecche positive a EMA-PCR

* 49/91 equidi infettati con Theileria positivia EMA-PCR (42 discordanti)
* Sequenze ottenute omologia e query coverage >98%
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RISULTATI

* Insieme alle sequenze dei gruppi ipotizzati da Bhoora et al. (2010)

/215104 /15105 AAC38827

B.caballi 7 AY534883 T.equi | AY534882 l.equi + BAA9S6134
V4 EU642514 V4 AB515315 EMA BAA32979

* 3 gruppi/3 per ogni parassita con V4

* 2 gruppi/3 T. equi EMA PCR (zecche e cavalli)

* No relazione netta tra i gruppi V4 e EMA
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Sequenze registrate su GenBank per B.caballi V4 (6/9)

* Gruppo 1: Identita media 100%
KU923669, KU923668, KU923667

2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

120

Consensus GCTCGTAGTT

[} | [ ]
o ° 0 1. Group 3 alignement consensus sequence
r u 0 e n I a m e I a o 2. Group 2 alignement consensus sequence
L] ’ 3. Group 1 alignement consensus sequence
180 1 180

140 150 7
Consensus GAATTTCTGC GTTGCGTTTT TCTTGCTTTT TGCTTGATTT TCGCTTCGCT TTTTBTTTTT
1. Group 3 alignement consensus sequence

2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

Consensus

1. Group 3 alignement consensus sequence
2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

* Gruppo 3: Identita media 99,8%
KU923665, KU923666

2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence
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Sequenze registrate su GenBank per B.caballi V4 (6/9)

299 bp

Istituto Zooprofilattico Sperimentale
del Lazio e della Toscana M. Aleandri

Consensus

1. Group 3 alignement consensus sequence
2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

Consensus

1. Group 3 alignement consensus sequence
2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

Consensus

1. Group 3 alignement consensus sequence
2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

Consensus

1. Group 3 alignement consensus sequence
2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

Consensus

1. Group 3 alignement consensus sequence
2. Group 2 alignement consensus sequence
3. Group 1 alignement consensus sequence

| 10
GATGGCGACT
e
......... ﬁ
GCGGTAATTC
......... 1@
GAATTTCTGC
SETIEEEEE
......... @
ACTTTGAGAA
......... 5
AATAGAGTAG
R Ch SRR

20
TAAACCCTCG

80

30
CCAGAGTAAC

40
AATTGGAGGG
......... @
AAACTTGTTG
......... -
TGCTTGATTT
.. .GG.T.A
......... %
ACTTTTGTCT
......... =
GGTTTTGGAN
...... T..G
......... A
..... E

50
CAAGTCTGGT

&0
GCCAGCAGCC

&) CeRrME
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Sequenze registrate su GenBank per T.equi V4 (49/94)

* Gruppo 1: Identita media 99,8%

KU923625, KU923627, KU923638, KU923639, KU923640, KU923641, KU923642,
KU923643, KU923644, KU923645, KU923646, KU923647, KU923648, KU923649,
KU923650, KU923651, KU923652, KU923653, KU923654, KU923655.

e Gruppo 2: Identita media 99,5%

KU923615, KU923616, KU923617, KU923618, KU923619, KU923620, KU923621,
KU923622, KU923623, KU923624, KU923626, KU923628, KU923656, KU923657/,
KU923658, KU923659, KU923660, KU923661, KU923662, KU923663.

* Gruppo 3: Identita media 99,1%

KU923629, KU923630, KU923631 KU923632 KU923633 KU923634, KU923635,
KU923636, KU923637.
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Sequenze registrate su GenBank per T.equi V4 (49/94)
i " o ® -
Consansus AAGAATTTCA CCTCPEGACAG TCAAATACGA ATGCoCCCCAA
1. congandus "goup " T L T v @ m F ow o oaow wwm S T T R T T e T T T T T T
2 censensus "goup I e T T TR + 0w om m o ow moa owowm o a = o= ow ow aom a m o wom o om o owow w
351 bp 3 consansus “goup 1" o TR OERLGE N EUE G 2 a T A e W e i e SR R RN R T R
» o "'i' "
Consansus CTGTTCCTAT TAACCATTAC TCYGGCTCCT ARAACCAACA
1. eongangus "gEoup I s e ok or x m m o= ok v o m o= o w wom wow B L T T T
2 consansus "gEoup 17 P T T T T R T T T T T TR S S e N S T
3 consangus "gEoup 17 By AR R R Bl E-E R e R L T P . U ) . B T i S
%) ] - (-
Consanius AAATAGAACC AAAGRTCECTAC TCCATTATTC CATGCTAAMAAG
1. consansus "group I I T T T T 1 " = = or ® o w oa omowm I R T T T R T S T T T
2. congangus "group I I T T R T P v a - = R T
3 consensus “group 1° C e e e e e e e e e e e e e e e e e . G . . . - . e e e e
L T 158 v
Consanius TATTCAAGGTC AAAAGCCTGC TTGAAGCACT CTAATTTTCT
1. congangus "group I° P T T s e = e r woma e e m = o s R
2 ronsensus “group I° R OYE e R W R R W A e I e v CEd P ¥ . & .. &R W i
1 consansus “group 1° e R CE - me R W Cm LB B . e S = . s " E m . m- 2§
I'. IF |p.c. R
Consansus CAAMGTAAAC GTCGRGTHMATY GAAAAHNTGHN AHNCCCAACTA
1. Cons4nsUs “group I R R I I I T CRNIEE Y TREpRe - E Y R Y AR L = W @ 6 of
2 congantus "graup T PR L T A L LA . . o« AG L L AL C - . .AC. . T . A v R e
3 consensus “group 1° o e e mcaw Lw e EEN =N « A C T ATCL.A = A FRFERN O R
it 2 = 0
Congansus AGCCACAACG ATGANCAMWC GHCAWAGC M AGWACHMALCGA
1, consensus "gréup T T T B C AT ol e e P e BT . e e T . A e e e o B v e
2 consansus “group ¥ s e w B e e . A ARTC . . ACT I e R RIEPRIE  W P R N S
1 eonsandus "goup 1° LI N~ E T e oa s = 4 . AA L2 DA . s e PT= LA L
=y = m ™
Consansus TECAGCAGAA ATTCAACTAC GAGTCTTTITTTA ACTGO AACTAA
1. consantus “group I R = 8 & @ s e P - . I s &
2 pensantus "gmup I - A . A o L m i W it N om e CE R we W Cm e . R B L PR
1 congensus "group 1° AA . . . I . s @ s . ‘@ am o o3& m . o4 @ s & & @ s m.oE ww
e w3 3k BN
Consansus CTTTAATATA L OCTATTLEBGEGA FCTLELLEAATTA CoeQ TGO
1. esnganius "gmup T R T w WL E, W M e E CES v B e w .m m . v . v .
) 2. pensenius "group T e T wtw e e at T m S L S Tt m m e e mec e m a W e e TR i e W
’*‘1‘.’! 3 cengansus "group 1" e E amrowm Tn Lm oW em o we m m mILme m . wS . e w W om. W W m W w Wom omo o me i mD oW W em T
f— ™ ‘F L BV T
' Consansus TCGGCGCACCAGA CTTGCCOCTCC AATTGATACT C el
1. engariut "goup I A w o a w w om ow W s w @ s Eom W m w o P or a wm o= & wm w awa - -
2. ponsantus "gEoup I T T T 1+ @ a = = & a4 & & ® ¥ 4 o4 @ = & ® @ a u . . : 4
“ 1 [ongansus "gEoup 1° a w ok ok x w mow owmow + m w o m ow ® @ oa aow L R R R SRR R S - - '_‘
\ ) | St emME N 3 1 -
\ e \ r . . ! ~
\ V7 et - | / " { . ’ )
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Sequenze registrate su GenBank per T.equi EMA (28/49)

* Gruppo 1: Identita media 99,8%

Equidi: KU923591, KU923592, KU923598, KU923599, KU923600,
KU923602, KU923605, KU923606, KU923610, KU923611, KU923612,
KU923613, KU923614

Zecche: KU923588, KU923589, KU923590, KU923593, KU923594,
KU923595, KU923596, KU923597, KU923603, KU923604, KU923607,
KU923608, KU923609.

* Gruppo 2: Identita media 100% | 49
KU923587, KU923601 *C%E ::::\'f:::v\:::::ﬁ:f*f::::‘.::.:?:.:::P:k::::::;;::P:\::::‘:::k::I:\::::::\:/:I:}:\:::::}';:\:
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Sequenze registrate su GenBank per T.equi EMA (28/49)

£

| 10 20 30 40 50 80 80
Consensus TIDEKEQSEEHIVYTAHEGFAVEKVKEGDSVIKTFDLEKEQTPEKETVVRHIKDNEKPYVVIAVESALHLVLEEKD
1.6roupt = o ¢ ¢ o o o o s s s s 0 0 e oo WoNE ks T e e e S e M S AR e R P B T s e st I AR AR Te Tarta
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ANALISI STATISTICA V4 (p<0,05)

V4 Theileria equi
Variabili Categorie Gruppo 1 | Gruppo 2 | Gruppo 3 P
Sintomi As.,mtoma’Fl(?l 11 @ <0.0001
N=94 Sintomatici 2 2 —
ELISA Negativo 5 3 0.0001
N=92 Positivo 16 33 11 -
PCR EMA Debole/-n-egatlvo 10 @ @ <005
N=91 Positivo 28 15 6 -
Coinfezione No 33 26 13 0,2710
N=94 Si 8 12 2
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ANALISI STATISTICA V4 (p<0,05)

V4 Babesia caballi
Variabili Categorie Gruppo 1 | Gruppo 2 | Gruppo 3 P
W | o | 2 | o | o1 |
wo | e | 1 | 2 | o |0
Coin:lezzgione I\;O 111 1 1 1,000
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V4 Theileria equi e Babesia caballi

Gl G2

Discordanti ELISA
Animali sintomatici

Gl
5 sequenze
cavalli

G2
2 sequenze
cavalli

Discordanti EMA PCR
Animali asintomatici

41 campioni 38 campioni 15 campioni
40 cavalli 26 cavalli 5 cavalli
1 asino 12 asini 10 asini

Discordanti EMA PCR
Animali asintomatici

G3

G3
2 sequenze
cavalli
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Albero filogenetico della regione ipervariabile RNA 18S di
B.caballi

ABT734392 Mongolia 11
KJ787774 Central Italy 14
JX049130 8 Kitts and Nevis 12
- EU642512 South Africa 08 & A

3 da Bhoora et al., (2010) P ———

* 15 sequenze

AY 309955 Spain 03

6 da GenBank KU923664 ltaly LT 139 ]
. 215104 South Africa 82 ©
6 ottenute dallo studio 9a| KUS23669 Italy FR 134

| KUS23668 Italy RM 134
KU923667 Italy PO 149
KUS23665 Italy AR 13 @
3 GRUPPI (A, B1, B2) o| riszssrayrise |
EUB42514 South Africa 08 ©
| ABT734386 Mongolia 11

0.005
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I. equi

~ Albero filogenetico della regione ipervariabile RNA 18S d

e KUUS23653 Italy AR 11 @ h 22India20
b KLS22654 Italy RM 13 @ | gASEThe
e KU MG @ e 36Centrai
[ ) L] ® rASSBabes
e KUEESO Ay 1) @ . EDToscana
pr  KUS21648 taly GR 13
e K JT37768 Cartral Naly 14 |
b KT08£207 Portugal 15 [ sokorea20 G A
x KJSTIIT0 Rrazd 14 S Tuppo /
M3 15629 Korea 14 A a O O ra E a ° 338razi3
’ e8| QrAB2gisT
b KUB2I03E Ry PR 1T @ |
29South Af
b HUS23540 Ry RN 1L @ rostis
—— U334 iy LT 1D @ ‘ grASeBabes
s 22 da GenBank e
67| 23
I~ FJ209021 Croatia 08 pain 20
» EUSES902 South Africa 08 35iran201
&5 | ABY32373 Momgatia 11 6Chna200
—i 18Hungary
AY150082 Spain 03 € J .
oo ottenute dallo studio
S_JE JOA5TES2 Kerrpn 12 12Ukrane
8Spain 200
EUSM2507 Suuth Akics 38
|—  10Mengola
KT385528 China 0% o . = 115wized > Gruppo B
% AYE34E2 Spain 04 . — aSuitzera
o ScutnAfr
FJE08734 Raly 08
[ orBSThel
JRASTEI Rungary 12 1% ‘ 38Tanzania
— &7 | Kaarea2diran 14 | 3aKenya 11
»|
ABTII372 Mongolla 12 DLazio 1
'11 13Central
e AYB41885 Swritreriand 04 1DCampans
b KPREETSE Ubraine 15 40Kenya 1
MURI3515 haly AN 13 @ QrCB0Theil
[ | grcaTTheil
MU0 kaly FR 1) @ — L i
KIS iy AV 11 @ . [ 218razi4
[T s 5 dal presente studio |
[ JXE79195 Turisia 12 Ml > Gruppo C
® KJETSI73 Brasd 14 71 | 17Tunisia
P KITHI7ST taly 44 | 2612
95 | ABSISIM Sudan OF u jj‘f:"’
;.l Ethopia
KU323631 aly A 129 4bCampania
- ’ ’
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Albero filogenetico del gene EMA-1 di T.equi

* 22 sequenze:
3 da Bhoora et al., (2010)

11 da GenBank
8 ottenute dallo studio.

4 GRUPPI A,B,C, D
(Le nostre appartenti a A e B)

L13784 USA 93

97167 Brazil 97
KU923612 italy GR 13 4
KU923610 ltaly PI1 13 4
KU923605 ltaly SA 13 4
KU923600 Italy AR 13 ¢
KU923599 Italy F113 4 A
KU923501 ltaly RM 13 4
KC347576 India 12
JQ782603 South Africa 10 &
83 AB015211 Japan 98

U97168 Morocco 97
AB731193 Mongolia 11 |

AF255730 Brazil 00

AB015235 USA 98

JQ782604 South Africa 10 > |8

KU923587 taly LT 13 @

KU923601 Italy AR 13 4p

Nn

Y — AB015208 Japan 98
c
| JQ782607 South Africa 10 <

96 [ AB713965 Mongolia 11 ]
D

L—— AB731194 Mongolia 12

0.02
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DISCUSSIONE E CONCLUSIONI
* Tre genotipi per ogni parassita (V4)
= Bhoora et al., 2009-2010 in Sudafrica

4 gruppi: Salim et al., 2010 in Sudan; Veronesi et al., 2014 in Italia
5 gruppi: Qablan et al., 2013 in Giordania

* Differenze nella patogenicita (V4 Theileria Gruppo 1 vs 2 e 3)
 Indipendenti dall’ospite (zecca, asino, cavallo)

* Indipendenti dall’area geografica *movimentazioni animali
*divergenza genetica parallela

*diversi stadi di infezione
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DISCUSSIONE E CONCLUSIONI

* Relazione tra patogenicita e discordanze in ELISA e PCR EMA (=Hall et al., 2013)
-ELISA: *periodo finestra
*sensibilita (test su 1 epitope -> antigene merozoita variabile)
-EMA: *sensibilita
*cambiamenti nell’espressione del gene
 Ulteriori indagini sulla biologia molecolare dei parassiti e metodi diagnostici
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RACCOMANDAZIONI

* Considerare la piroplasmosi anche in caso di sintomatologia lieve.

* Abbinare test sierologici e molecolari.

» Adeguare i test diagnostici alla situazione (asintomatico, esportazione).

* Introdurre i test sierologici e biomolecolari per piroplasmosi tra le analisi.
* Obbligo di effettuare analisi per piroplasmosi in caso di movimentazione

internazionale.
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