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!!!!!!!!!C+4,;!^>;3Q!?;!_=`;-30!5+4,E-!-;#!WQ!C;-+/=>!!!!!T#3>!5-+/=>!a";!9>!X4Y)!b=>#-;!!2;"!!9:/B!!!!5$:=%

!<;-!WQ!!!!!*+,!-#!-+>!c"!.JdU!9V!!!5+B(:#)(&!!!8C;$";!e$U!-#!!!!!!!!L>$Q!E!!fJ)!E!!P<$=>!.];32

!=]!!!*+,!-#!$g"#!-+>!E!94S$%!;$S!;-!9"-!!5+B%:#$))8C;$fQ!!!E!C;#+:>7!!!!$:g"#!9:h'2!a"!:Pi!-#!

L,;!94U;#!j36E!-3J0"!!

!!!*3\!-#*%!!!!!!!9)+2$>!5;$<;!E!a"E!Q!+>!$=D;!*+,!!!!!5+B!!E!5$=gJ=A!kl4I)!T?-+Y)!!+>!!!!5-+:/=>

!!E!!-+F>!E!L=>$Q!!!!!!!!!!!!:27!&\+P)!-#!Tm"3>!-3J0!L)X,!K+n2!-#!HoI4)!.2+p2;!5E$=2!5$=%!c=)!

!!!!.4U;!f>!M+)!D!9`;-;!q+'Q-;!E!!!!.4Y6;$)!E!.U?3)7!E!!!!!!LlV>!a=Pr/B!E!!-+Y4s;!t$u!!̂ =:,E!5+B!

!!!!LU;!f>!vI>!-#!CX0!E!!!!!!!b()!E!.2+p2;!.23Fp)!&\+P)!5?+pf>!E!!!!!5+B!K;#!5-;!fg2!!!!+B!!B+U

!!!!!!!!5-3h>!_"#3>!5-+/=>!*$4P0!E!C+"X4Y)!-+)7!!"!U!vB+0!90!!.%#3@7!C;[=)!!!!!!!?;!v=:>!?;!$&!!'!-#

-+/=>!!!!!!&\+P)!-#!-;#!WQ!C;!!!!!*+,!-#!b=>#-;!5+4,E-#$%%8!!!9>!#&!!!#-3)!!!!!!!-3J:0!L:V=/<!b:0!-#!

+,)-,!!!-;[B!!oF"!-#$N2.!-#!!!*+,!#$&(!:B!"!!!!!!!*+:,!-#!E!T!=,-!Z#$(,!!!!!j3:/w)!-#!!+:fPQ!#$!

!5-+/=>!#-3)!?;!!C+4,;!!!!!5+B8C;!/B!8C+4,#$0!8a"E[6!8C+P/,!C+%[)$B!!!T!:U!Z-;[%!!L:,;!!"!!+:>

!!Y2+<!9/B!M+);!6;!9>!9<3Q9.JI>!CE-#!E!.JI>!a=>!!5$:=g=A!E!!!!5+:B!!9:)+2$>!E!$/4p:)!!!5+:B

.Q+=l/s!!!E!a"E!Q!#!V4)!!!!;$<;!T!U8!!!!!!!!L,;!94S$%!-;$6!tO]!9l]$)!-#!5-+/=>! xX/s!!!!L:lV>!.@E!

!!!!9P0!9V<;-!WQ!C#3>!c=Q323`?!!!!5;!.)!=A;!j36E!*+/4];!E!!5+BWQ!!$y;!-#!.JdU!j32!9V<;-!5+B

!!C;$(>!C!)7!#3<3>!!!!5+B!!L,;!K?R!8k4I)!!!!!!!!!!!&=6#!5;$<;!9>!LYp2!v=A!?;!v=>!.4U;!f>!K+n2!+Q!

9)+2$>!!5+B!U+>!+U30!5-+/=>!c=)!27!&\+P)!-#!Tm"3>!.4Y6;$)"!!
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!"#$%&!'(#)!!

!!!"#$%!&%'(!)*$+,!)-./$!!!!!$,0*'!!123!45!675!!!!!8'9:;<!=*$>!*?!@/!!!!!!)$9A!!!!!69B$C!D'9>!E9#-F!

&#!?'GH!!!!!!!!!!8'I!@!!J,K*$#!"LG!@!!MN,O/!P!QC*$!!RS,($<*5!TC5!"#9$!!!DP-L,#!%!!!!!!@97!&9<*E!!@9!

!!!E#-F!8':;<!-!5-&!!!!!!!-UF!@!!P!'.#!9(.#!DP-L,#!H!V$9UW(5!"!$F!H!!!!!!P!D54-90!N9X5P4!N9F$B!HY-9Z.#

!!675!=5'#!)$O[!)!!!@2/!\7']!@;^.2#!)$A$,0*'!!&#!!!!!!!!_N9#!)5-9!!N2(5']*'!!!!!!!!"9F$(!DN9!!*?!8$97!

!!!N2($+!!MN(4!?'>!&W,:I!%!!$]+!!!!!!&#!5N,K!8$^.(5!R`]!$!!"S(!!!!&#!P!N2/!!!!$9]!N(5'](!!!!5a9[!DPN9!!8$97!

!+!!MN(4N($!&P!!!!!!RS,($<*5!bcd!)5-!!e7$2#!fP*!TC5!$A!675!)!!!!!!"F$(!D?'!!&g$h.>5!@!!@3']!$!

*'!!45!i'(!-A!)5-!j!@('<!k,`O]!6l3!fP*!TC5!45!H$,0M?$c.75!$l(&#!!?'G!)!!

!!

!!!!! !!
!!

!!!&('>!f-.S<!*?!$,0*'!!!

!!!!!!!!!!!!!!!!!!!!!!!

*+,-+!".!/01+"!23!'(#)!!#4#%5"6&!!

!"#!"!!!!$%&!'(!)*+,!$-.#/!01!234#!!!!?$mC5!1,.(5*'/*!$,0*'!!\7']!!&#!!!!!!!!no9G!@;,7P!@!!P!?'G

!D$S(5!T]%A!1C4'0'LCNKp'($#'&"^.2#!-qC?!?-B!@!!)?-B!45!&#!!??-<)!!

!!!!!!!!!!6/P-,o75!H?-/!RrA!5*!D$S(5!M?'0j!D'>!HnoG!@L(j!45!1K!!!!!!!!!f*5'9<!@90'0!M*5'9C?!*?!$A

!!!!5N,K!-,sL]!t20'+A*?!P!u'c(!&#!!N22/!)6B$!!!!!)$A!!!!!!!6/P-,o975!R3$9l]!?*'9#!noG!DN!!!!!!$9A!!*5-9F

&+(!!!!!!!!?5'#!$C!v5E!!wC-I!45!)*$+,!!TC5!",0?!T,+A!@!!P!?-,<!!R9`]!M5*!45!$C!D$S(5!@!!noG!&WB?!

!!!!!&+(!"^.2#!$KN2!!)NW!!"S(!@!!?'G!)!!!!H@;xS#!TC5!@!!@3']!$!!!!!!!!!!!D?-9/!@0!-y5!*?!Q,#N,K5!@W35*!e]!

!!!!!!!!!RS,($<*5!DNG!?54j!z%$!!@/!675!DN!!)P*!*?!noG!!!!)$AM?'0j!MN22/!&#!!!!!!!u'9c(!_*NF!@/!?'G
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!!!!!!!!"#$%!$#!&'()!*+(,-!./01!(2!3)01!#%!".4/!!!!(5!!!6(78!9$:;!!!!%0<!:7=!>!-#$%!!(?8!@A#!&%!

@A#'!B%0'C!!!*D(;!B!EEF!*-!!!!!!!!!!!*-!G1$!H0DA!3)$!&IG"(J#$!K2$!L(;MG-!(NE8!L(I"$!A!!E"(-!!!!9(5!9#(7G;

!!!!!!!!!!!!!!!A!OG)!PQ'M'@!P*RSD!PTEU!:GV"!QWD:X-!:GY!Z%$0[!A!\2$:/!(;!]^Y$!*_4/!Q`U$#!]8"""!!QF!

!!!!B(JA%#$!#%!3G`7U!%(2@!6([%@$!]W)!K8!.4/!.,1!A!(5*-!!!"%:J3)$!B$:75!"!!*J%0?'C!K2$!

!!!!:a([!b([!#%L0"(F!!!!!*D:/!9(c2:dC!P(G)C!#%!9%A!S-!9(5#L$%0)!A!*10G8$!P9!"#0;'!e+(E-!P

%#$%!*;0EU!9(f2:-C!A!9MF:-!9(c2:dC!gh8:-"!!
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!!

#!K8!.4/Pediculus humanus humanus'!!
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!!"#$""%&'(")*"""+',-./01"23""

!!!!"#$%!&'"#(!)*)+,!-)./0"1!23"456)78!9:*!0;!<=,!>!$%1!23"(!2!!2?@8'0!AB!C%)D!6'"+D!

<=,!2EF)+,!=3'G!&'!=+B0)HD!2I!J*'!2EKL(!0'LM!>N)*)+,!;0"%!6'L4'!0;!)./0"1!23"(0)7O!6"+I)B&!!

$!?)P.*LQ!)./0"1'! (B. Persica! 

(!?>BRLP.%!)./0"1'! (B.microti!! 

"!?!-"S.BT!)./0"1'B. latyschewii) 

*!?!-;0'&)E/)1!)./0"1'baltazardi!.B)!!

!!

!!
!!

!!"#$"%!$&'!(')*+,-.!!/,-0,!12!3451&6!738!!

!!
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(

!"#$%&!'()*+!,-!."/01%

!"#!$%!&'%()%!!*+,-.)!/0102(34)10%!5"6" (Ornithodoros17!82%()+9!$%8:;$+<!&=>%!?4=@+)!

&A!*1+B4C!?;%!:"D+C#!!

!!

!!
!!

!!"#$%&'()*(!+,!-./!0*"1"2/!34&.56!789(+!:;!<4=>"5!"!!

$!E&)%$(F(G!/0102(34)10%!!"#! (O. tholozani)!!!!!+H4I.J+4F1(C!K@+)!!

%E/(H4G%1%!/0102(34)10%!!"#! (O. erraticus) !&G0.H4A+4F1(C!K@+)!!

&E&HLM(#+G1+G!/0102(34)10%!!"#! (O. tartakowski) !*(N4GO!+4F1(C!K@+)!!

PI%!8:N)!&;+I+"D!Q%.;%!12!&R4ST!K@+)!Q("#+G!*21%$+3F+C+4F1(C!*%.C!0#!!

!!!!"#!?;%!!!!!!!!!QO%2!.4U)!V;1+G!0!V"9!KWA!12!+,!!!!XQ+<:)(6!!)O!*+,!!!!!!KSYE>%!*+,1%(;2!Z+HD!!!!+E,

"![+)%(4\!8+],+"J!'(^!Q012!0!+,1+_!0!̀&A!&<:)$!8:4I(J!*+,!&A!0!:""#!a+I!:")%(G!!Q0:C!+,

!!!:")+BC!&@+C!8:)$!!;bcG!#!"#!!!!!!!!!&EA!!;bcG!Q+<:)(6!Q(9!$%! d+W46.G!+,!!!!!!12!PEI%!?EHBA!+EA%!:E""#

!!!!!!!!!!!!!!!!!!:E";+B)!!E;bcG!Q+LE)%!.E4U)!*.E];2!Q%1%:)+3LJ!$%!:D+S)!/.3I2!12!&=>%!Q+Ce4A!!#!&R@%(A!#

!"#!!!!!!!!!![:A!Z.f!0!gD!a(T!12! dO(BRA!-.)!*+,!(!!!+G!&)!!!&A!*1%(h)(9!!i4@2!!!!!!!+Ej)7!ke<!X:""#

!!!!!!!!!!&EA!1%.E@!!E"#!l6+EjG!21(EA!!#!&A2.A!.3N4C!!#!PI%!K4F2!?4B,!!C!0!PI%!212!Q0:C!!!:E).4<

&B)!2+;!!C!%1!Q7!ke<!:)107!#!!
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!"#$!%&!'($)%!*+!,-./"0!12"-3)45$!%"670)!!

! !

!!

!!

'680"95$!%"670)&4:;"<!*+!12"-3)4!!
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!!"#$%&'!()*+,!-.!/#012&23&'!452#6+78*!,29:&+!;!<+75+!,

!!"""#$%&'&(")*+*,&-.#+*$(Ornithodoros tholozani)#""

!!!!"#!$%&'(!)*+"#"#!!!!!!!,&-%&!'(!'*.!$/01&!2&-.!%*+*"34!!!!!!!'(!!56&'!78!49:&!;<*=!1!>3!!!!'?@A#

B?CDE!4E!!(?3$!'(!!!!!!!!!;/.('&!B-F!)*G3!1!)*G3!HB-F!4=*ICJ?#!KL*"EH!!!1!4<-3!,*M%*.'NO!!

H4.-F!H,*M=P!!!!!*E(!H$%1Q<!H,&>GJ!H,&'>=P*E!H,R/S!HT?#P1-/U!H>=1!!!!!!H'?.*@A/=!H'&1QVA+!H,*"GA+!!

,*WX:&!"E&(!1!!!2*J('&(!'*@I=&!Y-S&P!4.?"6$!!

!!

!!
Ornithodoros tholozani!!

!!

$!)&/.($+$")*+*,&-.#+*$"%Ornithodoros erraticus#&""

!!!!'(!!"#!$%&,*I+&!!!!2*J!H,*IA+P?Z!!H,*ASQE-J!!!!!H,*ICA[?9.!1!,*ICA/+!!H-WA3?.!!H,*WXA:&!!!HT1*A+

<H$%1Q!\-#H!,*"G+Y'*]!H!!1!,*^E!(*.O('&(!'*@I=&!H4.-F!,*M%*.'NO$!!

!!!!!  Ornithodoros erraticus!!
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!!

!!""#$%&'()*()"+,*,-&./0*,1"#Ornithodoros Tartakovski$%""

!!!!"#!$%&!'(!)*!!!)*!)+,#!-./(!01!2134&!!!!516214&/78!97/48!!!:;"<!=!!!!!!!)1,>3?&!&/@>A!$'#/>B

*)&*"!!!

!!

!!
!!

!!"#$"%&'()'!*+!+(,-./!01!2345.$!6,789'(:!!!

!!

!!
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!"#$%!&'"()*!!

!"#!"$%&'%(#")*+#,"-.#""

!"#$"%&!'()&*!+,!*-!.$/!'0123/!456#!273,!4289&:#!!$/2;"!!

""

/!"$%&'0#")*+#,"-.#""

!!<2=3>!?"@9!:92A$9B)C!!D!EBA?1!EB#!!!&?FG!H2IJ:!!!!!2I2"K*B;!'L3J&!M"K-!';!!!:#!!!!!!'N;!$N39&B,

!!!!!!!!!!!:OG&!456#!4&B3P!';!$392Q;!:R2;!279S!4B1!42J?)!*-!:9TBU!V$#!H*2Q";!!'0123/!!:#!!!$9BN/!"

'3W!!!!H2I!!!!!!!!!!!!!!MX03#!H$(;!M89!';!Y6,!.&*!Z&! [2Q"X08#!&*!2"K*B;!'L3J&!M"K-!';!.-BKS!.-2#!:#!!!!!$N33W!!5N"9

*&?R!4Z26#!.?#Z!*-#!:!$9?"A"!!

!!

!!
!!

-?AZ2;!+,!456#!42A$9B)!!
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!!
!!

!"#$%&!'()*+,!-.!/0+%!1(%!234!56#+7.!("8!!

!!

!!!!!!!!!!!!!!!!!!"#$%&!'#()*+!,+"!!!!!

'9:$%!;<=!2,!;<=!*:!>"?@A#!B+?@%:!C!D'E,!/0+%!F:9:'!F9+G",!HI:"!!

!"#!$%&'%(#")*+""#""

!!!!!F9+G",!/#+J!K$,!FC9!9'!+"L9E,!2,!D'EL&!MN=!K'(4!2L!(O:!9'PQ)!/R#!SI(T!*:!!!!K+AU%:!2U,!

/?@3#!>L+85#!!'E="!!

""

,!$%&'+#")*+"#""

234!!!!F+V!1(U%!!5U#!!!!!!!!!!!!!!5.+U"W!2UX(Y!/UW:(#!1+UG.!9'!$U3%:E.#!*EU%':Z!!!!!H"[L+U,!C!\UG%!$!!!!SUI(T!*:!

!!!!!!!!!5]^'!':E#!+I!_:Q,!SI(T!*:!:9!F9+G",!/#+J!F9:E<%EXZ!!!$3I+G%!/?@3#!"!!!!!*:! `+G"?@AU#!F9+G",!/#+J

!!!!!'E=!5G%!/?@3#!K+A%:!2,!K+A%:!"!!!!!>Ua#!D:9!!UI!Z2U34!F$],!/A%!2,!><.!SI(T!*:!5)'EL&!B+?@%:

234!C!b8:!5)'EL&!F+?,!!F+VD'EL&5#!!!c$#!2,!$3%:E.%!+.!&'!$3%+G,!D$%*!2Id[.!KC$,!B+8"!!
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!"#$%&!"#'()*!!

!!!!"#$%!&'!()!!!!*$+!!,$!-./!!!!!!!!!-.0)!1234.5$!6+-/!72(#!,$!*89:;<!=>4(<!!!!!?:@4A<!4.38!B4C'!%8!

6<!82DE!C@!!"#$%!&'!F259!!!!+!-.G-HA.+*84IH5$!J<$2K!!+!6LHM+!!N!!8%$8!6K4NCH#$!O!!%8!4N<$!

!!!!+!-HA.+!*%4C.+!F259!P.<:3Q!!"#$%!&'!8%2<J543!!()!*R2S2.+!6T4N.U$-V#!WX$-D!9!!!!HMN+$9!

YZ$"!!

+!!!6[)!%2>,9-+!"#$%!&'!*%$-5-+!9!!+!!-X,!J<$2K!8%$8!6LHM+#!!

$!N6(CX$!:54U!9!14M\!8$-U$!82#9!!

%!N4.S%2+!!+!?82SQ!]'!^_D!4X!B-3!!()!82#9!!

&!N?82SQ!^_D!4X!!()!4+!`4M3$!14C'!!

'!N%4C.+!J<4K!a4bH3$!!+!Y0M3!J543!6X43$2'* 

(!N!bc(<!%8!*%4C.+!J<4K!`de<!82#9 

)!N4.S%2+!a4bH3$:"+!JM3!!+!!()!WZ2'!!!4@(transovarial)! 
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