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tdfm. 3. RLBIdIid]] ddkksjcttOd dsects nddBdyd ME e
or @) Mistsydzr = otH [ A1 s.

b dzOdzdL HOdzdz' » CcGdHtetsBdBdsedyuj Mitsets doddIlststcd

Wddlststf dzOodzS Is 5 dzO: Cyanobacteria, Cryptophyt a,

udmdzj dzdetsfylsd d Bdtsd@3OmMmi B dzs o' W o dfj lsiabe disdz@a,

cekzffyr Cyanobacteria (tdm. 4).

YumcneHHocTb CIDMTOI'IJ'IaHKTOHa

24,20
25 I 618

= Cyanobacteria = Cryptophyta = Euglenophyta = Bacillariophyta = Chlorophyta

Bromacca CbVITOI'IJ"IaHKTOHa

0,03540.0778

m Cyanobacteria m Cryptophyta = Euglenophyta Bacillariophyta m Chlorophyta

tdfm. 4. yvydmdzj dgdztsfls: d BdsBOMMO W dIlstst dzOdzC Ist
] L st dzO dz$ Is ts dzj B ' dzd sSB dzOtclz ) § dzr ftcj HMNIsOo d |
ydmdzy dedzsmlsd d B dtsdzOmmy B dzts Osi'OWzf gzj diftste j H dig@
Gezffyr Cladocera (tedfm. 5).
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YucnenHocts 3006eHTOCa Bromacca 300beHTOCa

~

m Syrphidae = Culicidae m Syrphidae = Culicidae
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sf OMmMdzsMils: MsotsCkfdsets Hj2Mlsoadw "ddBBdud MSdn
OoBBH], d2O0O edHEtsBdBdzlsse .

¢ dzO dzd L f sz yj dzdzr = tej L kdz? IsOIstse §t5¢C OL Odz, yls
MsMsCo Yz &Gsdzj 4, 9 tMlsOdzt dzr = f totsB-BA %,9 " Yt
ftsLotsdzdds Glsdzgj Misd dn ¢ COljetstedd ss¢ mdyd
afquEJQmed cOyStseo o o jterndzsMmisdzr = d 6 dzzs d
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tdfm. 2. stdzdyjMmsets tsHdo" j2 MW dBsdsHd LOYS
L dZ2Oyd sy tOL dzdydj tsls € tsdzlstectsdzw
1 sd3d d3ts dzj s Odz' dztsG s Ctedlsj tedw ) ntesded W4 MS dn
Mkedzj sSOdz! dz" 2 dfiEls O dBIspdzd ] W] ftesHEZSyYydd WOy«
Btsdz hddzmlse s ftecsB ~rOwOCIsjtedL 28 Ismw sIs€C dztsdzj dzd
vO¢, fttsBX2,” "13,1,30 HjBsdhstedlzs s Ezdj d'-4 jdd
fsCOLOdzd kojdduydjddy §azsHtseadlsmisd 8 MicOo dzj
f &zsHtse dlstsMmis! BF dZO L dz2Oydlsj dz’ dets or h j, yjd3 o ¢
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tdm. 3. RdGJeidadtpd@dzdeO0 ysitfotet® - tesded UJ M B
Is tc

lifmdsslstew dz0 ks, vyt ksCidydshls: wo dw Bmw

LlsOfj Brdz ftsejHjd {(sdmnd nddsdluff]gd: 94N
ksCimdydtshls! . 1o j S0 §tdkyj ddrd tsjsolidOls Gls t
LsteBOd desets twOMtejHjdjdvy, §tisskz ¢ tte] dv
s qedsj dzO. ¢ dzOddL §sCOL Od, als % d oi@h dEiEe ) |s t
MeHjtey Odzd j &3 © 9 tSHJ 9=.09. j6"4]) dzd2=@®H BBFY .J Mg alzc { B d
f dzsHtsodlssMmisd d MBHjty Odzedj d3 9 otsH] dzdIlstcOlsso
SOH®BJ?2 ROEOCk,jEdLEZjlkMmy or M2 ISBCMdydshls: -
® otH] dzag HtejorhoOjls 1r1s, sHdOC s f sdzlz yj dadz’
Ctdayj deste Oy 41l (BS OBdz) dBsckls or L' 90! dzgj ¢OIs(:
cOYs tso . I sorhjdzdjy MtsHjtey Odzdwy o otsH] dzdlIlstcOl

tOyStse. ltd dL&jdjd]{d CIdhkstsHdsct tjxd®kO
ClsSte’ | B &OHOY Is ekr ifigftuScaisdy) Isiftc s 0 dzj &3 Is

lroBBHT
1. mddigd yjg mM<d2 MsMmlsOe 9 SH' sLjtcO uwutBtsdzj Cts5o
1rs, EmlsOdzts o dzj dzdz" - HdzwB ' lstse g s off ts @ziz dzts &

MsHjtey Oded dzgjWIsjftesHEZESCISSD (HB 4.5 1lrs),
2. fyd dzC 0 bsSmduydssiisd osEMY jdsd dBjtedsisigd y mm ¢ it
f dzO dzC Is ts dzdz" Cerioda@hnj£affimis f ¢ OL O dzO, Yysts 73% d
nOwOCIsjtedL 28 Ismw s dydesmis: 8 s Ctodlsjted
tojftesHkzSCydd Mttlse jilsMmise j dzdets. 1 &2Oyd d3ts?2 toC
fsogetsMisder = d cGdzzBddzde’ 7 ftetsB OR dzj wldj yj d
3. stetej dzW ydtsdadz" 2 OdzOdzdL § sCOL Odz dzgOdzd ydj Me
d MHjt)yOdzdjd3 98 otH] COHBIY d dzdlstcOlstso .

[dlsj tOlktcO

1. | Bteh C 800 ¢. U. |, LieBOzso © [ .1 ., l Odzj IsH d dzts
4 BOdztso [l sz Istedud MEdy d ¢ tsdztsd df Wi dscigd ¢ €
ftedtetsHr [/ / ¢ClkzOdy dz" § ftesBdzj d&3F G lzd3OdzdIs Otedz -
174

2. 1dcOdzs" ddz rR. R. , RoOdetse [ .1., mOMOdesa t .t
fs5COL Ols ffdR BY ldsdedifitgs tcsH' dzO Isjtetediststedd toj MY 28 «
Yy etedzOdz f ted € dzOH dzgs?2 + CsdzBcdd. 2018 - 2(14),
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. At 1.39.2007.03221. [jltsHdSO wftjHjdjdd"
gL f sye, sMOHSC B Missyde = o SH, tsls 7 SeHdSe s Mtfs ty
Yyjted sHOW dzd 2 .

rdofrtrvdéc fJdreget syArRR r1lom IRy [
R.d. SkHWwhtse O

E-mail: 17yanlraida@mail.ru

i Mizse ©0: HIMCtjlsdzOw isHjd' , Ctd k] d
ydjdds esmlsO, Gdeweoydw

ltetso jHjdts s tste] Bduﬁmﬁhb&@mmm@dJHddzOQd
o dHTtsO dz0 smdztso § HdMEC te] Isdats 2 BtsH j dzd ts dz$ &
ftosMistcOdzMmise j dedets?2 dzgj SH detstetsH detsfyls d .

rdqmétejbsdz" § dBsHI dzd MY sdz! L 28 IsPic  kisgztizdz® @20 ded dz20
ud mdzj dzdztsfylsd § s zdzv yq2 . Cs@hfgdgy samdfdf ogekSs o
BdEeoydd. JaJHst H d K Sy Jlsdstlsp | ifdECkrdhdd § U d
fsfzdzvydd odHB 9 twOL dzd udz G O \3tshts adgls r W o deCj il 20z«
Bdtdazsedyd m¢ 54 8LOCfd31SHJQfI]|SE)CfJ dmf sdz Lzjd3g of

)<[+1: fx(xt’yt) —)ge (1Xt ‘?th) (1)

yt+l = fy()g’ yt) —ye)’(l Yo - ’?xXt) (2)

CHE, [-CBLdddydjddsr MO udBgagkes s d ¥ §kd jd
BiNodHBa B2YRdsdzC B8y Wl d yd j dzs o dezlscedo dHBBO B2 €
[BHjd2) (BfdMr o0jls &jyoduselky Cwudlliejdyde®
SlsHj d dets?2 wyj26) Otej OkO tOMMm, dj ded v .

] 5O O v, ykts ©BO odHO ©OMftjHjdjd d
dzO y O dz! detstds2dztstfinls + & . rdzw BEydlO fitejdgihjddy ¢
fosmstcOdiss® o odH] Hobdjtods?2 &Otdy’ W yj
GjLbd kO] HdU%krdd oduHse. 1bkfls! & ddbjjds
X % Jldekzlsted wudd ¢ odH" C84S ztdstylzddy yfitg of Q ety de
By HEZ MM HddBd Yyuj? s oORMd-cdizshdsistzisdashls ¢ts
HAW WELdd) . 1 tejLzd lsOlsX,, Ygom d wEdRhjts df stz dave
t+1 BRHJjIs or ydgmavils: v § ¥ stdkdzod:

Xk =@ -D) fx(xt,k’ yt,k) ""ag. fx( Xi» yt,i) 3)

i=1

8
Yeax = -D) fy(xt'k’ yt»k) a fy( Xin yt,i) (4)
i=1

GHj - ddzHn jCf) ofjn 8 MefMjuddk “EHSd& g sCEEdf
Mslsdetsh j ded v d3de j OMdu fso P@A] B O Mtcj

lesojHjd (00 lsteduj MS dj4)d nftdag &6 ©da s & Gdzd
Lo o @y 8,dD. 1 COyjMmbkej dOYOd dfsct 8OMY Gj Hj
f zslsdzs s’ § 4 &z dzvey dids o dglile dddy  tQfHY terj H j dzy dzdzO W

74

©
i
J'l
(



qdzs jteoaOdzj [0,0.1]). 10 tdfm.1 HOd foeflst
f 54 22X WRO 0O¢ j 5 otcj6QHMal tUsOdORCSo ™ 7 Ctsi WU
£,=15 ¢ AE d BineduBots? QEukEaiwidd ©OL ddyd
Ctsi WWdydj dzls =0, .EFNOM D5 o

@
=1
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D=0 D=0.05 D=0.1 D=0.5
tdfy. 1. ) esflstcOdzils o j dadztsj  tc O f ¥, & da) g jlzd § & W
o t6j ofp @aczts s £6BL5H el fa, =12, 8, 1id tOL dzd yde & €5 ¥
HgW YL dd

Il wslkfizlsMmise d =0t d WCWOzjLHtsR W yj2¢] EMlsOdzOe dzde O}
yd mdzj dedetsfplsd tsBtsdnm o dHBe, ftejHjdvjigsdvs drdet
o wyj?2e¢y, sBteOL zj d&3" § ftesmMistcOdzMmis o j dzdz" J OC
stsde tej dzeydy ftcdotsHdls €& o' Isjfdsj ded®s BHdesSEB 9
f zslsdesisd s zdzv WDfF@. 0btod torsd)ibcDudafds o j dedets ] tc Of
dqLBjw jl® tojL zdz sOIsj dr d&ddcecteOydd. 1 Oud dzO¥ Is
MtczCIskzter, tWOLdijter Ctlsster n ftojor hOsls tOL A3 |
dZz dzj o s2 HOVW 2Cdgf@. 1) . s dzOMmMdes fteddzydg &2 [ dz
smMtsBj2 o ctEHfffr, EEOizfeo®yls CtdCbkztoj dzyds d3d
tej Mtemr d fesmMiscOdmlsos, d ko jdduydeOjl Mmf tsf
lted fddz dets?2 D=HO[.WWDOzd & tcQo dztso j fdats teOMY toj H,
ftesMistcOdzMise j EMisOdzOo dzd Z@ e MY to) @) Ceftcts S d ¥ totf
Ctezf dzr | OcCtjceOydd. vOStsdklkz tfitsejHjdd¥ BBsHj dzd
dqwwkzrdd o dgj MEtsdzr ¢85 ©OL .

JjOdzdL 59 OdzO® BOIj BOIsdyj M OW B H j dz Cde 2t o
Oydd. 1 ttsej Midg] OOzt dyd "y ¢ tosflste O daf
j dzdztsils j 2 odHtse fted o Ote! qtetso Odzedd ff OteOd3j I
O, Si1WWdydjdes CStsdeS ztejdeydd) St WWdydyd
ELdd dO0 Otj O0dzj BOMIPEde]dzdyd ¥ st dsdf izixzwia)d 2
ojlfmlsodd M foflzdvyddds2 HJEZOBISE2 o f
tcsHdets?2 Bdtsdzsedyj MSts?2 CddzjIsd¢d. 1 sC0OL Od
OLtso Odzd® dzgj sSHdzStetsHdz' = f tosMisGCOgsd g datey & |
Csi WWduydjddssds HgWWierdd. }t.d ko jddyjddd St
o jddyde O Isfyw . VilsOdets o dzj dzts, Yylsts fsflzdzwydw
CosdeS toj dzeydd dBsy jls o d3dteOls ofdzj HMlsadj or s
ddL CStsdy St WWdydj dalsj B NodHBO B2 CtsdeC 2toj dzyc
mMtsmikh j Mlse so Odad W : MdzOB s Ctd ztodtokzs h Ov f st &2 d
sjtetedlsstedd dzO Hkzclks , f sdzdesmils! 8 o igi tej Is’
fMh j Mlse s Ols 99 js,0C tkdsB £ sz@Gagy Fls |+ Csdzsedyj M k&
fsf zdzf gfe@telzy j dets, ylsts Hdzw o' MsCdr L dzOyy ded 2 |
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d ~Otldudmét] Y¢YsojHijddd ydmdzj dedzsiisji2 ¢k
SHdSte s H dzts 2 BsHj dzd  { d¢ SdiugiOdzdatisH d dftsfdas®Y y dsds.te
ftesMisteOdzMmise j dedzts? BJGteOydd WstedRdtekzs sy OCte]
sl CwiWWdyd,jddstso HAWWEkLJd, ds ftod 1 lstsd o dzb
dzj SHdzStetsHdzts] WOMYtej HY dzj dzdd J 4 Y ddf da]ddiisedpisodd, H
CsdeS tej dzydd. | yjdesds, §odzyj ddz j t©OMYSlsde |
qLo jMisdy &3 Myj dzOtedw B o jH,jdedy Ctdllkztedtelz:

SCteky O h j2 MisjH.

[ s tcOIskztcO
1. Ri card V. So lSefOganizationd CompBlex £asystgmR065.
https://biologyforfun.wordpress.com/2016/06/11/explorapatiatpatternsandcoexistance/

I{agvdr {1 1R AvyisfgeUR[ Dl trrcJr1lRrRC 1
Fdfrruvdl
0.¢.] Ootetse
E-mail: la--7@inbox.ru

©m
¥

s yjorgy MmMzso ©: BB IstsH dBsdzj delstseo, §tsdzdHdmY j tof

lojnjddJ
JHds2 dL LOHOY M dzj dLojMmMlsdes?2 WEkdeSydd?2 ¢ dzts
FtcOodzj dzdv odHO

WD) ()

X
GHfit, X) T Myj sdzOw W EkdeS ydw  dzts Isxdzts(i,lsxsf Q) fi) o tg JC Hs jisdej
f 4 tod d3j dedz’ nf WihRsyedsdnls @ dzj § toj tor o dzts ¢ ts hidfy Sty tetsy fighis
dL d3j dzj ded v fioinde wdhdso dJ HIMS te] Isdzdae W dfdets 5 PH g a5
wodzws Isfpw  kZtcOo dgj ded v, sfdmr e0shdj ©WOMYtejHJ dzj
(Williams, 1974), Cddzj Isdyd M¢ ts jBoltZzm@mBo dz) 8263 ) ,1 tsEm 5
EteOodzj dzedi HJ dzOd3d ¢ d MarcDicreRdEixD ® B8 B dzv y d dizg @zdzl A ls
WEdC yodssec zls BT Is CststeH d dzOIs T YWdLduyujmMStsets 1t
OLsotets fsmstOdmnss ®, kOS] $0O0¢ MCBtsms: ,

HO (1) disyjl Brls: dMmftsd Lo Odets fted tojh j dad
ded d3 SftsH tsdgj tej M jdzd W EtOodzj dedw (1) Wodz¥jlsfw
tcj AntSHy I8 LOHOYd Hdzv WEkEdRydd ttOmftcl HJ dzj d
&ZOCts ftod LOStSdZ fjtejmatSHY LOHOYO o BN j O3
dzlz yJ dzdz" § ZteBo dpisdadiMcy ®@BH dJdzlsj ctcOdzr fisls 1 digy d
BT ¢ Odzq W LOHOYd tOMmMmMd3OIstcde Ot ls EkZtcOo dzj dgd W

Lotsdzw s h dn dtshinsHdEy@’' SHdSR] tcdse s tOMY tcj
B COddw Wodzwjlsmw fte] Hiftcainyy | WizdffdzS yBdtiasdndfJstg .C
Cldetstc RO dz! dgts?2 WhkdzS ydd tOmftejHJdzj dedWw dzgj tsBR St
teJ HJ dzj dzd W J Pratsini® tc 0109 8s8e)s.o W tcd dzj L o j Misdzesd3
dzC fidgtsy jIs BT Is! otsMMisOdetso dzj dz0@ d3j lsdpH Hadz o JAQIH «
tcor n Yd Is' toj Mead B Egpatatsoacy (198 4) . )| LIssdy M
HBdEBOjlsmw o CMYfsdy deydOdz! dets?2 Wistedsy ©LOC,

Yd dedw a3, d {1 dzlstetsfdw tOmMftejHJdzj degdWw BT dzO dzC
Qy dMmi Otcj dedw O+ tetsL sdz! dz" = € Ofigssiatd fg ez yJ RH
94 temMOdz! dz d3 d3j ISBH 53, fsdzeydoeh dd3 L dzOydlilsj d
sL tsdzj 2, W dzw jlsfpw €9 OHMc@dAz to dEr'9D0 7 IR st H 1 dstse
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WizdeC ydw A tetshipfdzdsifHsiddzy dzd v f teJ HMIsOo dzv j IsfiyWwz dEE QY 2 a
¢BMydmm" d oJjMO tOL dzsy jddw Weodvweilsmw dzj dL o jf
fmMd Misj 3" dzj dzd dzj 2 dz2" = [EZtcOo dzj dzd 2 . [ dzv  teOMmYf toj H ]
ftoed dzgj dg¥v j Isfpw O dz@Gourtod Is d 916819 H s dag@kzvY tOMY tej H j dzj dzd
L dzOiCAze tste  Is d3 Whedlelzj 1@ 7(4) . ( OfmMh dtcjdzdd @3 S 9 OHGO
W dzv j Isfyw dmf sdz! L s Odzd j dzj ftoj ter o dz'-lnlz da€ g@R S d
C o OHtOIs Iztcdzts df (MeGravgizts )L p @&dQnls ddsmisd, dMftsdz L 59 Odz
BN dzts f toj H @dmbpnpflzsH 9. ,( 2010) . 1 tddjter Htckzedn W
B4 ME sdzj ydzr ds, f sz j MC sdzd ydzr @3 d 56 e Oded YJ dac
sftejHjdzjdzedw ff OtcOd3j Istct¥wandV zrda€.y d 22 AfI=X)OL Odzr o  (
Il Mdzzy0o] dBsctsdjtedzs?2 WEkdS ydd ¢ dztslsdetsfmisd tcOM
B' Is toj "N JdzO Ibtsdzr Cts Hdzv i lsd BRYdz' 2AAs® ) . d3ddsty f fiy
OsfMmydMmm" d »ojMmMO &sydts, dhyftsd Lzv dbjttOydtsd

tcOo dzj Gede@z’ 2 | d&3j stsH dLoa jMmisjdz SO dijlstsH ctkzs
C50C bk dzw ydWrighyd st .y, (2001) . [tekedd &jssHsd, d
GjhOlsjdd, WwodvjlsfMw d&jlstsHYods &dMcBrawzs 2 0 s d Lf:
fodcEsHjd kd ¢ shkdsiy nsoipse etk dlsso , fsL o
QSOHtGOlSIZtGerQ B stsH o tMmMMmisOdzso dzj ded v tsH detsd3d te
6j B3j dedzs2, O LOkjdg BYtejHjdVIS! MO HAY O
s j d3' dzd dzj 2 dzr ~ tcOo dzj dzd 25dz [ agEaPf s ff 5§ OB
ed yOlsjdz dz" ds L dzOyj dedv s o j mtse , Yylsts dzyj MmMtsts
h jdedgr d3 2SS OL Odgdz" = o7 hj dzgi HisMIsOIsC sYuan& dakkw j Is fr
11). [ jlktsH LOCHY yoOjlkmw o hdj H 6@y dattk
dsdzj todets? Wkdz2Cydd wOmftcjHjdzj dedWw Hdzv COYHL
bidztso dzr &7 Rsdzj delstso. 1 O Bmdseoj HOdGdEESE d3j IssHC
WkdsS yd2 | OEMMO Br dz ftoj HdsY | d ©OMhChaopstdzH. &
2017)
| d&Ofmlsswh j2 ©Oecl] tjOddL o Od &jlssH &sdj dls
jh jddv GHAdsHE] tdscts L©Oodyj dd¥ OHo jSydd yOf
BisHj detse OdzdY MdlskOydd §ittimjCcoOshdimw ISttOj S
[ Olj &30Isdyj MEOY BsH] d
t OMmdssisted d3 1B tg O elzdgjddsd jo O(* " j j Istsdz! ¢ts5 OHoe j Cyds
Ly L CLOJNP )
oo
CHYi MSstetsmis: yYyOMmisdy. 1 dzv W EkdeC ydd fiffszishipastitsigls
BHjd& dMftsd Lso0Ols! ftjHnmsOodydedj o odHj Mmkd

f(u)= a w /(s +/20)expt (u- u)*/(257)), (3)
GHMW, W) T So0OHKEOIskztedz j ssySd o WOL sasdhtet] B EAlS
CoOHtOIdyj MS 5 sls ¢ dzts dzj dzduid o testEfsdrlsjo ¢ tdzofatdr® odf) e

oL By dz & L dzOyj ded?2 MSswafisd yOfMbdhes (ks
ttOMmY to Hfj dzj dad W

qJ
f
s
[

2
s

I oo Qs

“';’I'u“':j'xkﬂ:o. (4)

[ dzd b5} COOHKBOIskZtodztsdz tOL Betsy j2dzddL dgCB,) Isoftsh i s dizv
dzj Lo jMmisdzr 7 € 9 OmteRls zdec daf Qi g EOH(d Bts toj " j dzd |
Hdzw fjteo’ & 5 Bsdj dssow 1 teEOHyilsda) daafith f(ts @ & s p O
Ok stedlsds, § tc Chaktrsd jrdagzr 2 20 L0) .

tiLkd kOIsT

[ dMOdzedzO" BOIj BOIdyj MS OV EsHjd B' &ZO dJhis
YyOmisdy o GHdsHjtdsd nHeEy0j. -aladscc s dks
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i tcj HjdBdgOVikassd (Hte. , 2011). 1 0YyoOdz dzsj ¢ tsdztsyy aidd .
sB®ZOCO yYyoOmlsdy M w©WOodz' dz3d B dISH Iz dzs d (sl
cOMf sdztsy jdz@ 5 CteOVd3 teOmMyd sdets? tsB dzOMis( . r ©
HiclzG Hlkzactlzj, ©EB EBOMYgdzIso sL dzd S OjIs B dZOMIs! ¢ 4 6 M
zo j dzd uJj dzd ® Cdeyg delste®ydd | y@Pstwn (W defigf.d3j di
fcJ Hf BdZOG O] sMmw slsmizlsMmMlsedy oL OddisHj2Mlsadw d
yomlsdy t©OMmeatsHwIsmw diff i @t Hidas)sAfolss fHsodzsp jdz = dzO
Yylsts 1OCOW MmMdkkzoydvw dzj Bsydls B IS Md3tsH § dzd t
f SHASHO.
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Odzlstetstf sG j dedes?2 < tesL dd IsOSCtsets yduLdzj sB§ M j yde
tcOMmyd Isr or ftsdzdgv s sfpw  Ists?2 ddzd dJdets?2 RBjlssHIS S
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fr]tGJHdZJ LdzOyjdzdj twOQoedes 0. 67 Is/ 0 o eBH d 9¢

v OB dzd yO

1 sCOLOk CesLdBsdk vd3"r 9 s wd3r @8 Y5 wad3r ©  t5°
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dmf sdz' L so Odzlmpwy Hdzw o' Hjdzj dgdw dzzC dzj ddzso ™ = Cd
JrTHjdjddd ri1s d tysdshiBeshgo dordfstetse 11 s MM
ftesdL o sHMIse O /\.{.IU1 A1 RR CHfdH ] BsdEZtedd { st
ftosdLotsHI] dzv . sl tsdzj dzlsT 1 A {R-4fld2] frgi 20 Bdthdf ttalg
H dzw ftoetso jrijldalv f 8L otsHMIsSo O | ¢ [ clutefQ@zsfistded {

smih jmMseo dzv dzd M MVh-tsgizo | I8 Odzd j d3 ¢ [ ¢ u d dzls s dze .
sBtcOls dzlz © IstceOdzM S ted § yd f tese sH d dzd MCl1 (g ts d
sfilsdyd MS d @EXBBBRag@W@SA) . wddzsjL tdzdetdikz$ dzj slsdH
¢ & d dgls ts dze .
dtsfiplsOtc ] OC ydtsdadets?2 Md3i Md d floskssStsdz ORY dzdW d¢
oLBEZHIj dZv Btstej dzdzdsL © d odtekzmMO Cdzjh jotset |
v OB dzd yo
t 4 OC yd sdzdz@ fdgdlsi'C ydd vygszimlzhd l&zjudinds Castwitc j dzdzd |
Ldzyd W @dzddOanyyY Isy dzO tsHdzz ftetsB el kz

s 53y tsdzj dzls stsdzd yj Mlso s, 3¢ «
MMLV 6 j o j tlsOL O* 0.2

ddH,0O 3.8

1TkWjite ndzw 1At 110 1.5

MgCl,2 5 d3f 1.5

dNTPs 2,5 & 1.5

FP 10 {§¢f 0.5

RP 10 f¢f 0.5

Tag tsdzddj tOL O 0.5
I 5 -
*-Ajtod3jdals HdzW SBOlsdats? Istc Odzfg e d flayd § Oidad ds Oo d te

v OB dzd yo

vifdzso dW sjtedsydS dzdtetse Odzed W  HodEM BHZjHISISC i R pjtsoie
Cdzjh joscets | dzyjWOddlso

U B0k lwd gv, Mmd¢ rdsdcydqv

1> 37 1800

2 95 300

3. 95 15

4. 56 30 s O dden
5 72 10

6. fjtcjRtSH dgd O Qe o SIS tes 0 )
*-glsOHdY BBOIds?2 IsttOdMSCttdf ydd Hdzvw ddzHd S Oyd ¢

Zdz' sOIs H Odzdz" = WdemMdtetse Odzinpw dz0 thdtso j
dz' L so Odzd 4§ d3 f totsG tc ORdyoaagas & & § 5 tff glz¥ 5 82d3® y d
L J id L dag@ddrfjfis Is  H dz" J f sfMdzj Hise Ols j dz' dzetsfyls
dzdlsO ( Bitotocj dzd 5L O. 1T dzs ftetsOdzOdzd L ( te
sets L dzyj WodzdlsO d 12 MdCejdzyse Alignkdzv Ist
SHJ dzts iy 9" 0o dztf 5@ dzg B ts adsI€ jdafp'tsdsts{fylstg = d
9 0Isdodz | Eyomils€d dzlz € dzj d detso ' n Cdmdzts
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fsmdzj Hs9 Olsj dz' detsilsj2 Br dz ftesdLojHjdz HL O2dz
tc J ) kzNafipnal Centerfor Biotechnologyinformation(NCBI), Basc Local Alignment Search

Tool (BLAST) (https//blastncbinim.nih.gov/Blastcgi) d i tc 5 oVec@dydd t=021.0.
(Invitrogen Corporation . 1 tod Codzhmistczdtetso Odzd L OtcOo 5
~nOtOCIsjtedmMisdSd: lmikzlsMmlsodd ddzd & dzddzeds tddfjy
MstezC sz ts, SH ZOSCtso OV Isj B j tOIsktc® slsydeO {t
YydlsoLddese dz0 3' GCdzyj SOYHBEB dL ftcO2di3j tetso .
tdLlzdz OIsT

[ftojHjdzjded] dBOWGE jtoedz" » ftsMdzj Hso Olsj dz' detsflsj 2
d BBic] dzdtsL ©O.

4 I O9 dzds g @ats d3' tcOL dzd ydzr ~ hIs O dzd3ts @ d dLdzwviste
sftejHjdzjdz 6WH Ctdzmjtco Olsdods » dzsC kMo . ¢ dz0 d
JLtsdzwIsOd3d otsLBERZHdIS dzj 2 Btstetc ] dzd sL O. 1 Od B tsdzj
dmMétsdz" »  Okse dzsa HZBE zdhyy &SC OL Odz'

v OB dzd yo
fOwC jtods § dzsCEfr Hdzw cjdesddzHndS Oydd Cdzjh jots
9" Hjdzj dzgdV S dzj ddzsor 7 CdMmdzsls

s sdzd ud
. 9r wWo dzw : , .. .
f OtC j to h s O BES 1 smdzj His9 Ols§ dzt detsfyls+  didlz C3dzj d
gL sdzw I
[ sC kM gcgtttgctccggatagcaacagcagcgacaggtttgagagaggcegacctttcgette
kt205277 cgtgaacgtgttgagaaaaagacagcttaggagaacaagagctggggatggccgc
Tick-borne 107 cattctgaaaggaaaggggggcggtcctcctcgacgagtgtcgaaagagaccgcg
encephalitis acgcgtcaatcgagggtccaaatgccaaatggactcgtgtgattgatggggattttat
virus gcacgccgtagccggcactgctagaagtcccgtgttgaagtctttctggaattce
[ 5 ¢ fiaB) gatgcagacagaggttctatacagattgaaatagagcaacttacagacgaaattaat
Borreliella tgatcaggctcaatataaccaaatgcacatgttgtcaaacaaatctgctticccaaaatg
afzelii 100 agctgaagagctigpatgcagectgcaaaaattaacacaccagcatcactttcagga
gcttcttggactttaagagttcatgtgggagcaaatcaagatgaagcaattgctgtaaai
agctaatgttgcaaatcttttigctggtgagggagctcaagctgctcaggctgcacctgti
gggtgctcaagaagaaggagctcaaca
[ s8¢ dspA gttagcagcttgatgagaaaaacagcgtttcagtagatttgcctggtgaaatgaaagtt
Borreliella agtaaagaaaaagacaaagacggtaaatacagcctaatggcaacagtagaaaac
garinii 100 aaaggaacttctgataaaagcaatggtictggggtacttgaaggtgaaaaagctgac
aagtaaaattaacaattgctgatgacctaagtcaaactaaatttgaaattttcaaagaas
aacdtagtatcaaatta
[ 5 ¢ &piA aaaaaagaacttattatacacgatagtttagtatttgatttgatactaaatataaaactatt
Borreliella atttacttgccaacagaagtactattggtatatttgcctttattggtcctictggagcgggas
bavariensis aaattgacggatattttatcagaagagcttagaattcaaaaatttagtcttaatat¢mtge:
gcgattttaattctcttgataggttgattggacctgttttaagtaatgaagggtattatgaatc
100 attttttaattttttgaacaaatcttcaaattctattatttttctatcagattttgataaatgtaata
gttttagatttttttttggaaggatttaaaacaggcaagctttttgatggtcttggaaaaaag
ttatcagaaagtttaatagtcataagtattaatgcty@agagagcttaatagtattggcttta
aataaaatgacaggagaaaatgatgttaatcttatattagagaagagatttcctaatga
gttaatagattatgttcttttattt
) ftojH] ZOr dzzC dzj BIsdHdzts?2 §Mdzj HisO Ols ] dz' detsyls d
Cdzjh jotsegts 1 dzyjWwWodzdisO d dzfptetfy dzdzlz € @zj d dzf & tzls tc 6 «
5) B dzd s toj HJ dzj dzg" dzO0d B sdzj 4§ Cdznj tco Ols d 9 dz
ftesdLojHjdz HdLO2dz ftcO2 3] tese, Ctlbte’ j fftoj HMIs

v OB dzd yo
1 2Cdzy slsdH dzOY f sfdzy His9 Olsj dz' detsfls! yJd o
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1 OLoOdzd ] 102 Bj l £C B &zOW § SMdzj H o GBS J dz' |

FflaB atcaggctcaatataaccaaatgcacat
R flaB ttaatttttgcaggttgcattccaag

F OspA ttottaattttgctttacttttgtcagctttt

R OspA aaagttcttgtaagtaaagaaaaagacaaagacg
F CIpA ttggtccttctggagcggga

R CIpA aaacaggtccaatcaacctatcaagaga
F enceph ccccctttectttcagaatggce

R enceph cggatagcaacagcagcgacag

F Ixodes acatattgaatttgaggaggattttcagttg
R Ixodes ttactgtgaagtaagggtggaaagggat
F Dermacentor aatgctaagagaatggaatttcagggaa
R Dermacentor ttagatgccccaactaagaattcctaatttat

v B j cO@Gdc®) dif v oMjr GO2dBjtcse HJABOSCBO O
OB dzdW dSOydd ofmjr ECOLOdzdzr = o7 hj ®BOwLEjtse ¢
Oy dzdw d ¢ Oydd) .
1 k2Sdz slsdHde | §ftsMmdzi His9 Olsj dz' dzsfls! ofmMjn d&BOS
o Mistctsd dzddzdoH dfff ROpALR-T,Is tsHedzW f sdzkzyj dedv kdzdoe j e O
Codzstesdz! degse s tsBtOL YyO.
l AtH] dOhdr dhimdzj Hse Odzd?2 BT dzs HtesOdzOdzd L d te
S &zZOHT 9 Odzd !y dL 4 1 IsOf 9.
1 jtca" 2 1 1sOf oCdzs yodz o Mmjevw foshifjthitsdd ff tcO®XGs
OspAS s dzj d3j dzls Otedzr = M j ydW dydesdzgz EZyofmlsCkz dzts!
syJjtcj H! olstets? L IsOf MMmlsswdz dL { tctdagOH jdigEdets
(fl aB) Codi3f dzy d3j dzls Otedz" = ksCEmkz fl aB MBor roel
fsmisOdatse € § 1 At M ftod B3j defChimd{f dg¥ c dpdizif f SRy df de Ozt
Borreliella bavariensi s. Yileo jtlsr 2 LIsOf )
ftcO2 GzEmEephM j ydW d ydets?2 kikdavs 2 @zB ¢ bofiff@czm©O© Cdzj h j ot
tdLrkd QB! diffalcBo dMMdzj Hiseo Odzd 2 BIstsBtOY jd&@ o IsC
v OB dzd yo
tdLkdz sOIr 1At BKOLYBe Cdzjhj2 f dhMfsd L s
COLOdzr fsttsetsor j ydg& dz

I BtoOL j Ixodes. Dermacentor. OspA. flaB. ClpA. Enceph.
1. 21 - 24 25 28 -
2. 35 - 19 21 - -
3. 19 - - 39 28 -
4, 34 - 24 24 31 -
5. - - 24 - 27 -
6. 35 - 23 26 28 -
7. 24 - - - - -
8. 34 - - - - -
9. - 21 23 21 30 -
10. 19 - - - - -
11. - 21 - - - -
12. - 22 - - - -
13. - 24 - - - -
14. 23 - - - - -
15. - 21 - - - -
16. 18 - - - - -
17. - 28 - - - -
18. - 22 - - - -
19. - 26 - - - -
20. - 24 - - - -




I BtoOL J Ixodes. Dermacentor. OspA. flaB. ClpA. Enceph.

21. - 20 - - - -

22. 19 - - - - -
23. - 17 - - - -
24. - 17 - - - -
25. 17 - - - - 25
26. 17 - - - - -
27. 16 - - - - -
28. 15 - - - - -
29. - 18 25 23 25 -
30. - 15 20 19 24 -
31. 13 - 27 18 24 -
32. 16 - - - - -
33. 18 - 19 38 24 -
34. - 18 - - - -
35. - - - - - -
36. - 34 - - - -
37. 15 - - - - -
38. 15 - - - - -
39. 29 - - - - -
40. 18 - - - - 29
41. 14 - - - 31 -
42. 15 - - - 28 -
43. 30 - - - 33 -

RMaBHW dL HOdzdzr » IsOBdzd yr 9 tBtOL YyOs ftsH &

5B dzOtelzy § dz GJ dz" , C sBBET QdzOfdisf L 2] Ldliglp' s ds@rjsvz &z ¢
Borreliella
) Mo tss tyjtej H! ® BBtOLYOs 25 d 40 tsB dzOtclz>

CdMmdztsls R OtcOCIsjtede" | HdzW oadtkMO Cdzjh jotcets 1 dzl
1 OC dz8 yd ded §

zdydd o dmMMmdziHkzj digr s ®BteOL yoOn Cdzf B j A BZOGS
A d clpA) Ctfmeojdzdes ECOL T 908 Is dzO o tsL d3tsy dzt
2 fJtej desipw h dn otsLBEZHdIs] dz Btstote ] dzd tsL ©
1 SO O BLAST OzOdzd L O ftod d3j dzv j d3' m
tso Olstf ® Az nts (s @ , Colstster § orwogddzd dHJ dal
PCdzjslsdHdy o5 LO©EOOC O dgCdzj slsdudey j (s
ia. JJjdjibduyimMédy ®BOLSE jter HdW ddHdS Oyc
j &3 Ctdzduj Mise j, bwkdOLaytse) 22" jd2 MISH)Y j dzd ,
ds?2 ydulbkdvydd odtkzmMO Cdzjh jotsets 1 dzyj W

o&mmqsno'—'
xq——g_::

lemjeo . 6., 1l zteH | . °. , sdetso Odztso ¢ . 1. 1
00.0®9. 49

1 zsB ddzj b sR. 4 gzagj W Odzdls o [Bfnfnq’?anISQ AJ HJ
Bdzj 3" d MbtcOljedw ftesWddzOSlsddd // | sfts.

ZO®wOdeddz 1. ¢ . rilsgi Sydw hIs O sdsts @ 9 dtolzmC
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