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Islz dzw tc j d3d 2 dztsec s 24603 dgdz10.09.2012). z Is O d3dF. tularensis
1582 d 150123 Hj f sdzd tctso Odzt[B tBdzjcdzfisClel € @z jff j tof
BSHJ dzd  Hedvdey Sdejdeats” ~ L S jted ) dsse
 mls sBsf{H-dEO ¢ Is O d3dz" d3 O dzlsla(@ dfdstidagfen s’ /23 1qrecA
ftojHdzsyjdz o COydmlsej fteslstslsdf © odfdzw tc j
Mo ts2 Mise O3] .

4 BL HOdz'j o) Hzjlsdr dzO Fyted ¥ Hy dzyd MEsd3 [kt
ftcOCIsdyj MC ks tc OB 3§ lis ts HOWB jsietOds|ts tc e & ©d3 Js dzH
O cOo dzj dzdz" 2 BEzISOGjdzjL G J dzsdiBO. bz dz¢ 18 S d3d -
Odtc Iz dzj dzls dzr = Frarsigetiadgta®@nsisc s dzOte ¢ Isd yj M ¢ dRs otg O M
fslsjdydOd? dZF °n Odzls d dederdav 6 36 G3dgs 5 )CroLDE@MR J
BsHdW dydtetse Odedz' = N Is O dzdstcds B Bz dzvyf tg jredyd 2 detisdyts
cOLtOBBISCd Mtsotc] d3jazdzsZQ Y otsRdza @S Qo™ o
ykeis'dg d s s2 wiLer d s Hxd tdsjddfdarfj ¢dpjddst@H Sdf t d
tcj Odz! desjeizd e o eGP WL 1 ¢l tetso jHjded] ©OBKI {5
Francisella tularensie ( ZQ ®BY tcj H j dzj dzd j d3d dzd 3O dz! dzts 2
CodzyQudflsfts ([ 1 5) O dzls d B.( telFehsistots dzis wztf A3 Iste d U J
B Istsen SldP 0sf. psd € © ByjJ deC d dzOf teW y j dzdatsilsd d o3
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B hddets? BtsHi dzd §tod o BBEZdd L @) g tslOjdREdt
(2015 ¢.) .

[OljtedOd HdMMjtelsOydd dmftsd L% IsmV
Ylsjddd dzj Syd?2 d ftese jHjddd Hk29OEy )9
fsor hj dedd¥ d SCO Pz zO BOL J slsHj d&zO tBOL
fsHeslssoCd MijydOddhlssos$ sddsrr v jRdzdc"f (ks
{jLkd kO dMiidin e Oda] € yd € dazy?2 &OkjtcdO
f o6 cOBE {6 HEGOesE QW §d s SOHkss o Of
11 5  dzOf ttOo dzjidzd o s dfsE&.qOUG . MEY j dzOkSd |
fesctcOdRStesBddsedy) (OSCk odz Htojoddady Tt
B dzj C ez dgjidtsd yi MSdj §BHEGBHT € dhfjdzj Hse O
i sdzlz yJj dedz" J ) nBHJ or f sdzdzj dzdwv  w dsfipfgj tcls O
RicCklsmMStsds 1 RV YR ftod 816 tsdedz) tztfigdedpt B § &3
sfp j dedesis j2 beEdvtjddd d LOCsdsdtdshls]
sYOCsgede dfs [ Odz dzj @®S 9 sendsjcSROjedze v 2 G156 ) . [
HdMMd elsOydd dmf sd LjdzflsMY cf tcE@HSE | s BC o
“64 (Mmdd, §YoHodHBGe ] wdi O Y Jraufafedsizf ¢ ¢
JLEyjdds e ddshsj?2 §§f6ddyidgnt sds
Hjwlsjlslrf dzis )¢ d ts dzO drdyfets cstm d Uzl Qs s deyty tzsdecdz L
otsLBEZHdIs] dzv osq dgdzt j € yd segd@dok OLeMEdrjoLtsdz] 2
WijgOd dF 7 GStkese (OCk odzjHicj dzdvW I 10.

[jssHdsedY d &jlssnr dhidj Hso Odedw

[ jsBHBEEedY dOnstswh j ¢ stetsd Bipdj H s Oy »
Mtseo toj d3j dzdz" A fteddeyd g tso Oz ydzse s f tsL dzOd
fsisOo dzj dedets?2 yjdzd. 1 tojHBjIssds dmidzj Hiso O
Mse jteh jdmMlseatso Odzdy Jjets HJOGdtsMisdSd d 0
s OmMdzscts L OB dkdz o Gaadgw oz D dzg@zd Isj e Olskzte” f t
GjdsHdOcdtsmMisdSd d o0Cyddesf csW ddzOSIsd¢ d,
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kZsedyj MS¢dr d&j ssHtse dMmMmdzj Hise Odagdw . 1 dzOdzd
smih j Mlso dzv dzts+ dzO Mdese j BN j d&2OEZydzer = (
] dzOdzedptdafg d ftetso jHjded] dMmMmdzj Hise Odzad 2,
fsMisOQodzj dzdz" = L OH Oy, MEkh jMmlse dzv dztsMm! dzO
B Is s HASPC tetsB d 15 dzts ¢ gty dpS Sk ddj tdsdfta § M S d =, B,
d sz dets dzts ¢ gy j GECiLrd, s dzts ¢ d yJ M S 5 ¢ tsdz frfdshy bs ts W dzg W
MsOlsdMmMisdyj MSc?2 BteOBlIsSCd tjLEzd IsOIstse .

[ Ol ted Odz

ZIsORir RIS totsstec Oded L s o

J tcOBtslsj B'" dzd d MY tv.dedarersis @ dz'c j B sOERd® 6 d
BdSCtoststce Odzd L d3sfoB tsan] ddffi§ies.} d Mmdzj Hiso Odzd W iy
o'  wdkzfid)! o Mttise j IsmHdfodohd d3ff 5 dOdiE UsJOmMSdRsA3d
[86,87].1 jimj d2@ eoMmMjr dMftsdz L so Odzdds OB tztf AR o
v OB dzf Y Q Is O d3dE. tularensis d F. philomiragia, d M sdz! L s9 Odzadz |,
MLVA-sd f Jtctseo Odzd W

1 OL 9 Odzd | 1 sHo dH I Ols © [ jMss 9" HJ
9 ' Jazj dzd
[-329 holarctica 1974 tdmMfkedzd ¢ O
[-346 holarctica 1978 tdmMfkedzd ¢ O
[-347 holarctica 1978 tdmMfkedzd ¢ O
1-349 holarctica 2006 ydisddzim & Ow
[-365 holarctica 1988 tdMfedzd ¢ O
1-367 holarctica 1989 ydlsddzim & Ow
1-373 holarctica 1990 YydIsddzm ¢ Ow
[-382 holarctica 1991 tdmMfkedzd ¢ O
[-387 holarctica 2011 1 sotsmde dte
[-388 holarctica 2011 1 sotsmMde e
1045 holarctica 2011 O dzsO2mME d 2
15 holarctica 1/ 7T [ BME s ME OV
503/840 holarctica 1980 [ smMEtsa MG OV
C-4 holarctica 1976 JlkzL d dzm ¢ O
C-7 holarctica 1967 dlsOQo et sdz! 1
C-12 holarctica 1974 d4lsOo tesf sdz! f
C-13 holarctica 1959 d4lsOo e sdz! f

345 holarctica 1983 [ Zted3Odzp ¢ OV



l etsHisdzy § dad §
1 OL 9 Odzd j§

543/6
55
C-22
C-24
C-26
C-28
C-30
C-31
C-34
C-36
C-38
319/358
C-51
C-55
C-56
C-58
C-62
C-64
C-65
C-66
C-67
C-68
C-69
C-70
C71
C-72
C-76
C-77
C-80
C-81
C-82
C-84
C-85
[-305
384*
2*
155*
c Ol e
CL1€ex
l1 8859
824*
457*
46/6*
5-ground squirrels*
309*
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sOB d&zdyr 1

} sHea dH [ Ols O [ idMmlsts " HJ
o " jdzj dzd
holarctica 1966 dtcj Hdzj OL d Ole
holarctica 1974 dtcj Hdzj OL d Ole
holarctica 1987 dLJtBO2H)YOd
holarctica 1985 JtekzL d dz € O
holarctica 1986 s Odzdzr y¢ oOw
holarctica 1985 s Odzdzr y QW
holarctica 1986 dIsOQo et sdz! 1
holarctica 1986 dIsOQo et sdz! 1
holarctica 1989 SttOMmMdzsH Ote
holarctica 1990 StcOMmdzsH Ot
holarctica 1991 [ ¢ &t
holarctica 1920 SteOMmdzsw tem ¢
holarctica 2000 SttOMmdzsH Ote
holarctica 2000 SttOMmdzsH Ote
holarctica 2000 SttOMmdzsH Ote
holarctica 1991 [ ¢ &4t
holarctica 2003 StcOMmdzsH Otef
holarctica 2003 StcOMmdzsH Otef
holarctica 2003 SttOMmdzsH ORM
holarctica 2003 tdmMfesdzd ¢ O
holarctica 2003 tdmMfesdzd ¢ O
holarctica 2003 dlsOQo tetsf sdz! 1
holarctica 2003 dlsOQo tetsf sdz!
holarctica 2003 dlsOQo tetsf sdz!
holarctica 2003 dlsOQotetsf sdz! 1
holarctica 2003 dlsOQotetsf sdz! 1
holarctica 2003 HlsOQotetsf sdz! 1
holarctica 2003 dlsOo tetsf sdz! f§
holarctica 2004 StcOMmdzsH Otc
holarctica 2004 StcOMmdzsH Otc
holarctica 2007 SttOMmdzsH Ote
holarctica 2007 SttOMmdzsH Ote
holarctica 2007 SttOMmdzsH Ote
holarctica 1972 YydIsddzm ¢ Ow
holarctica 1946 4 s Odzd dzG tc OH
holarctica 1964 StcOMmdzsH Otc
holarctica 1949 VEteOd dzO, W
holarctica 1954 visBydw
holarctica 1954 1/ 71
holarctica 1958 g4z ¢
holarctica 1961 I ©¢ j MisOdzin ¢
holarctica 1961 SttOMmdzetsH Ote
holarctica 1942 4 OOIssa MEC (
holarctica 1945 i smMistso ME O
holarctica 1949 VLEteOd dzO, 11t

s B dz.




l etsHisdzy § dad §
1 OL 9 Odzd j§

0/284*
¢Biryuch

503/840r*
1r*
34*
323*

250*
162*
16 b/ samp
72*
1*
38*
30*

627*

A-297(101)*
A-299(472)*
401*
177*
1203*
|-364*
[-365 R*
[-367 R*
3- 53*
R121/81*
R 8/88*
Kr-16*
Japonski Downs*
Palacarctica
Chatcauroux*
11*

13*

12*
517*
822*
325*
134*
379*
668*
45:an*
989*

M-48*
M-80*
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sOB d&zdyr 1

1 sH9 dH [ Ol ©
o " jazj dzd
holarctica 1959
holarctica 1962
holarctica 1949
holarctica 1981
holarctica 1981
holarctica 1982
holarctica 1988
holarctica 1988
holarctica 1989
holarctica 1989
holarctica 1/ T
holarctica 1987
holarctica 1989
holarctica 1989
holarctica 1985
holarctica 1986
holarctica 1987
holarctica 1988
holarctica 1987
holarctica 1988
holarctica 1988
holarctica 1989
holarctica 1/ T
holarctica 1/ T
holarctica 1/ T
holarctica 1989
holarctica 1/ 7T
holarctica 1/ 7T
holarctica 1989
holarctica 1989
holarctica 1989
holarctica 1989
holarctica 1989
holarctica 1988
holarctica 1989
holarctica 1991
holarctica 1983
holarctica 1/ 7T
holarctica 1990
holarctica 1986
holarctica 1991

[ dMists or HJ
CA)
LEOddzO mj -
sB dz.

[ s ME O
| sHEZY s dzlz
t ts ) isaPots dzlz
LEtOd dzO, v
tsB 0Oz.

t shistso MC O
t shistso MC O
it sihlstsea MC O
it simhlstsea MC O
v/

s OQdzdzr y¢ Ow
LEteOd dzO, s
tsB dz.
LEteOd dzO, s
tsB Oz.
LicOdz? MHE OW
SsOLOaME OW
sOL OrfME OW
LieOdz? HE OW
LieOdz? HE OW
RtcC klsm¢ Ow
1l Etewilsm¢ Ow
StcOMmdzsw tem ¢

[
dydv
Judgv
sfhdztse C
dze Oted W
dze Oted W

Z
A
Y d
J
J

1
9
9

s

s

it sMsse M¢ O
it sihisseo S O
v/

J J ded dzG s OH
LEteOddzO, [ H
s OQdzdzr y¢ Ow
str ®3ms Ow
J J ded dzG s OH
[ sdzH O G OV
v/
LEtOddzO, md
tsB dz.

O MlstcOR OdzMm €
v OlsOtems OW




l etsHisdzy § dad §
1 OL 9 Odzd j§

M-157*
M-1354*
74*
84*
A-408(217)*
[-288*
-311*
[-346*
1238*
45*
4#-52(7)*
96*
179*
M-24*
623*
7 b/ sampl
893*
X-1/23
X-1/25
X-10
X-2/26
X-3
X-3/23
X-3-2
X-4
X-7
X-7-2
X-8K
X-8M
9
503
21/400
1-282
Miura

Jasoe
Tsuchiya *
117
120
554
678

823
120 (113)*
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sOB d&zdy" 1

} sHea dH [ Ols O [ idMmlsts " HJ
o ' jdzj dzd

holarctica 1/ 1 Yy j dzw B d dzf & (
holarctica 1988 ¢ MstcOr OdzM €
holarctica 1989 [ BME s ME OV
holarctica 1977 [ BME s ME OV
holarctica 1978 LIOdzr MHE OW
holarctica 1975 4 On Odzd dzfm & C
holarctica 1972 4 On OMEJAY s
holarctica 1972 Il zgwiIsmG Ow
holarctica 1977  smisso MC O
holarctica 2004 StcOMmdzsH Ot
holarctica 2000 StcOMmdzsH Ot
holarctica 2004 StcOMmdzsH Ot
holarctica 2002 SttOMmdzsH Ote
holarctica 1980 sk2Brhjome
holarctica 1961 SttOMmdzsH Ote
holarctica 1989 StcOMmdzsH Otef
holarctica 1959 1/ 71
holarctica 2013 MOdzf Odzind 2 M €
holarctica 2013 MOdzs Odzid 2 M€
holarctica 2013 MOdzf Odzid 2 M€
holarctica 2013 MOdzf Odzid 2 M€
holarctica 2013 MOdzf Odzind 2 €
holarctica 2013 MOdzf Odzind 2 M €
holarctica 2013 MOdzs Odzind 2 €
holarctica 2013 MOdzf Odzid 2 M€
holarctica 2013 MOdzf Odzid 2 M€
holarctica 2013 MOdzs Odzid 2 M€
holarctica 2013 MOdzs Odzind 2 M €
holarctica 2013 MOdzs Odzind 2 M €
holarctica 1948 [ Bt ME OV
holarctica 1949 [ BME s ME OV
holarctica 1949 [ IS somME OW
holarctica 1971 ydlsddzim & Ow

holarcticabv. 1975 C sded W
japonica

holarcticabv. 1974 C sded W
japonica

holarcticabv. 1/ 7T 1/ 71
japonica

mediasiatica 1960 dtcj Hdz] OL ( (

1R} YR
mediasiatica 1968 dtc] Ddzf Ols ¢
1R} YR

mediasiatica 2011 O dzs©2MmEC d 2

mediasiatica 2011 O dzs©2M¢ d 2

mediasiatica 2011 O dzs©2 ¢ d 2

mediasiatica 1965 SsOLOaME OW
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l tcsHBBdzy jJdzdj IBOBAZdY'" 1

1 OL 9 Odzd j§ 1 sHeoa dH [ Ols O [JMiss or" HJ
9 ' jdzj dzd
150 (31)* mediasiatica 1969 sOLO-ME OW
122* mediasiatica 1973 1/ r
A-122 (543)* mediasiatica 1965 sOLO-ME OW
6 0 -57)1 mediasiatica 1960 SO0 Odztf OC fr
112 novicida 1955 g4z¢, OO
320 novicida 1972 42z ¢
D9876* novicidalike 1977 4z2¢, [ EdL
8859 tularensis 1958 427 ¢
Schu tularensis 1941 427 ¢
B 399 tularensis 1972 42z ¢
Nevada 14* tularensis 1953 42z ¢
0-402* tularensis 1964 4z¢, [ 1tdc
0-328* tularensis 1935 s OdzOH O
F9693* F. philomiragia 1986 4z¢, [ OMMO
l tod d&3j U@QdsPiBR , BlgBiLwjijddtsycts?2 (*), ftjHMsOs dj d
ftcj f OtcOIlstse ~r tots i3Eifigllg dsdets20dgdz s=.. 1/ |
OB ARAiyBEOBRBBY Ctoststce,Pilp sdgse so Odzdz” J -H dzv B
cidzijsdujmMSds tOBls
1 OL 8 Odzd 4 MOtcOCIsjtcdMmisd s O RMIstsydzed &
M &z¢ O
F. tularensissubspholarctica 15 l OCyddedzr 2 N IsOdgds ¢4 s ¥-JfBtsdzj d
1 RRG |
F. tularensis subspularensisSchu ltocdtotsHdzr 2 hIlsOisd3 ¢ | s1-IB tsdzj «
F. tularensissubsp holarctica503 JtocdtotsHdzr 2 hls ®d3d3 ¢l slfIBsdzj
ltotsdL © tSH dzgr 2 0¢ Yy 1 R
F. tularensisl 5qgeC 15 1 RREAgOSMs d o q’ tc ts
G j dafsel
ltesdLoBHO 2 920Gy 1 R
F. tularensid 5qnseC@pHV33-gseC 15 1 RRG] M ddzOCIs
G j darsel
ltesdLotsHAZ 2 9 0%y 1 R
F. tularensid 5qmse@pHVu-gseC 15 1 RRGC)] M ddzOClIs
G j dafsel
F. tularensisl5 g@urMCDN, ltesdLoBHO 2 920Gy 1 R
15 1 RRGC] f ddzOCIs
G § damidgCDN
F. tularensisl5recA ltesdLotsHdZ 2 9 0OC Yy 1 R
15 1 RRGC] M ddzOCIs
G J dziBafg
F. tularensisl5recD ltesdLotsHAZ 2 9 0OC Yy 1 R
15 1 RRC ] M ddzO&sls
G J dzisai
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l csHBBdzy jJdedj IOBdZzdy" 2

1 OL 8 Odzd 4 MOttOCIsjtedMmisd s O RMIstsydzd ¢
M dz€ O

F. tularensis1515/231 ltesdLotsHAZ 2 9 0%y 1 R
15 1 RRGC M ddOSIs
GJj dagldy sHdes?2 GCtsfd

F. tularensis1515/232 ltesdLotsHAzZ 2 9 0OCYy 1 R
15 RRGC ] M ddzOCIsd ¢
G J dagl@ H o J csfdd
ltesdLotsHAZ 2 9 0%y 1 R

: 15 1 RRGC)] M ddOSIs

F. tularensisl5/igIC-lagecA G| digl@y SHdzs? & sd g
recA

F. tularensisl 5hdal ltesdLotsHAZ 2 9 0%y 1 R
15 1 RRC | M ofQeakls
G j ddtads

F. tularensisl 5kda2 ltesdLoBBHO 2 920Gy 1 R
15 1 RRC] M ddzOSCIs
G J damads

F. tularensisl 5kda3 ltesdLotsHAZ 2 9 0%y 1 R
15 1 RRGC] M ddzOSIs
G j ddtads

F. tularensisl 5kéal3 ltetsdL o tsH dz" 25 oA 1 R
15 1 RRGC] M ddzOSIs
G j dz@legdf bla3

F. tularensisl 54a123 ltesdLoBBHO 2 990Gy 1 R
15 1 RRC] M ddzOCIs
G j dz®ldgqbla2d bla3

F. tularensissubspmediasiatica lJtesdLosHdz 2 ftdte gy st-fBtsdzj c

120epur 120 Mmd o dza@€ & O dzdgpuds:

E. coli DH5U FBEupE44 ol acUl 69 ¢y sl-JBisdzj ¢
(G801acBdRMUOK) [Sambrook, 1989
recA | 9 endAl gyrA96 thi-I elAl

Bacillusanthracisy v RL 1l OCyddedzr 2 N IlsOd3ds ¢ 4 s }-[IB tsdzi ¢

Yersiniapseudotuberculosig] 8ls 3 1 tcdtetsH dzr 2 N IsOdRd3 ¢ | s }-[fB BBdzj ¢

83

Yersiniapestissubsppestisbv.orientalis | ©¢ yd dzdzr 2 " IsOd3d3 ¢ 4 s - B tsdzj ¢
EV

} tod &3§ UyQeazdd@misswh jj dhfmdzj Hise Oded §

ZlsOBd BJCtstteeOddL o, dimdi®md 1§ tsp Oiddd0 & d
9 IsOB3dzd yJ

s OB A YQ tcj yjde hMlsOdBse, dMmY thddlico s Odzdz” =

Z s Od3dz l dH 1 sHoadH | Bdj t Odzdzts s Jtetso ©
BOL j HNCHiz -

LVS F. tularensis holarctica NC_007880.1

0osu18 F. tularensis holarctica NC_008369.1

FSC200 F. tularensis holarctica NC_019551.1

FTNF00200 F. tularensis holarctica NC _009749.1
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l csHBBdzy jJdedj IOBdzdy" 3

Z Is Od3dz 1l dH Il sHoadH | B3] to Odzdzs s J tetso O
BOLJ HOdzdz" = NCBI *

FSC147 F. tularensis mediasiatica NC_010677.1
SCHU S4 F. tularensis tularensis NC_006570.2
WY96-3418 F. tularensis tularensis NC_009257.1
FSC198 F. tularensis tularensis NC_008245.1
U112z F. tularensis novicida NC_008601.1
3523 F. tularensis novicida NC_017449.1
Fx1 F. tularensis novicida NC 017450.1
Toba 04 F. noatunensis orientalis NC_017909.1
ATCC 25017 F. philomiragia philomiragia NC _010336.1

1 tod d3j w@ttzdwyww.ncbi.nim.nih.gov/genome/?term=Francisella

] dzOL 3 H ' d ftcO2d3j ter

[ dzdetsdzz C dzj sIsd H dz" § ftcO2 d3d 6 d L SdzH ",
tcOB slsj , B dzd Mddzlsj L Jtetso Odzr BdBlsj n dzts dzf
(g shmeofydvp

1 sz Hs9 Ols ] B tesisd JHEBA L s Odzdz" -~ o 6
dzOL dzOyj dzd j o f & & B 45 | GzF
v OB ddf wqd dMtsC Jadedg'dd LasotcOBSIs]  dzOL d3d H

1 OLo Oz MOtOSIsjtedMmisd ¢ O RMIstsydzd ¢
ffr dz¢ O

pGM5 Amp'’, Cmi, sacB 1 R

pGM6 Amp', Cnl, sacB 1 R

s OB A YO d3j totzd L &) Qedz j -l 2 hdlo \DAz] W

| sCt)l sMdzj His9 Olsj dzt detsfls! 1 sMdzj His9 Olsj dz! dztsfyls
5' Y3 f Q@ 5' Y3

Ft-M1 GAGCTGGTCAAGTTTATTTAAGTA CAGGATTGCTTGAACATGATA
Ft-M2 TTTATGATAAGGATGATTTAAAACA  GCTTAAATCTCGCAATACCATGTAAT

AAATA
Ft-M3 GTTTTCACGTCTTGTCTCCTATCA CAAAAGCAACAGCAAAATTCACAAA
Ft-M4 AAAAGGGCGGGTTACTGAGG GTATCAAATAGCGCAAAAATAACTG
C
Ft-M5 TAGGCATGACAAACCCTGCTAT CAGCTCGAACTCCGTCATAC
Ft-M6 TTTTGGGTTTTCTCTAAACATTTCTA CAATTCAGCGAAACCCTATCTTA
Ft-M7 ATTGGGTGATTTGGATGGTTG CAGCTCGAACTCCGTCARC
Ft-M8 AGTAATCTAGCCAAGGTAATA CAGCTCGAACTCCGTCATAC
Ft-M9 AAGGACCTATTTTTACATCAGT CAGCTCGAACTCCGTCATAC
Ft- GTTGGCGAACCTAAAATAATAGC CAGCTCGAACTCCGTCATAC
M10
Ft- AAACCTACAATCAACATCTGACAAT TTGTTATATTAACCTCATCAGTTCAA

M11 TTTA
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sOB d&Zzdy" 5

[ GCL) BsMdzj Hise Olsj d2 delsfls

l sMdzj HiSo Olsj A2 dels s

5' V3 f oL@ 5' Y3
Ft- CGCTAGATGGTGCTGATACTATCTT CCTGCTAGAAAACCCATATTTACAT
M12
Ft- TTTGCAACTACTAGGTGTGGAGAT  TTGATATTCCAAATGATCAAGTTTT
M13
Ft- ACCGCCATCTTTTCTATCATAAT AACCTTAAGTGATAAATATAACCCA
M14 AAA
Ft- GCATGGACATGAGTGTCTATGGGST GATAAAGGAATGTTTTAAATAATGT
M15  AGATC GATGTTTTGCATC
Ft- AGGAAAGCATACCCAACATTATT CCAAAGATCGCCGTGATT
M16
Ft- GCTATAGCAGTAAATGTAGGCTCAA ACATATCGGTGGATCACTATCAA
M17
Ft- AACAGCCTTCAAACCACCTT CATAAAATACAGCTTCAATAAACAA
M18 TCTT
Ft- TCCGGTTGGATAGGTGTTGGATT AGGCGGAGATCTAGGAACCTTT
M19
Ft- GCATAACTTTTGAGACAATTGGTGC GACCGCCAGTATATGCTTGACCTG
M20  AGATGATC ACTCC
Ft- CCACAGCTAGCCAGACCAAAT AGTTTGGCGCGAGCTTAAT
M21
Ft- GTCAAAATCTCAAGATGAGCAAATA GGAGTTTITTTCTCGTCCGCTGTTAST
M22  TTTGAATGGT GATTT
Ft- TGAGATGTGGAACTTTATAGGTTCA TGTAAACTAAAAGATAACTAATG GC
M23 A AATTT
Ft- ATACGGTCCTAATAATATTCCTGTC ATTCATTTATAGATGCCTTTGTTACC
M24 A
Ft- GTGGTCTTTTAAGCGTCTTAGCAG GGGTACCCATCCCATATGTAAGTAC
M25 CTCGAC AAATGTAGC
s dzj IstsydzOw dzd dizd ¢ zdiz' s zte®dd Gadz) Is'EHAL =4 S MY j te
A dotslsde n
[ ddedw B hddzg' 7 BOCtwsW Oc s S§ sazizyg dz& dz
{ siPmE 2 stsdzdzj Sydd sdzj seAdelsy weBlzde'Gls Iz tG |
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otsdzdzr dzd5.9 21 O Isdlste Odzlsdlsj dz § tod dzd B3O dzd dBROE M
9 CthtteBsdjdzGtcftcj or h Odzs Hots2dets] L dzOy
f dzsilsdetsmis d .

Jftejnjodzjded] Ztotso dgv MddzlsiL O d dzls §
d d3rizd L d tc ts alz® dzdz? -

J COyj mMlse j eyl usdgpdds@ 0 v d MY sdz! L 59 O
M dzj desydlstso d3r h j2. [ rhj2 1 gl Oudls ddgtsfy O plA
omMCtcr 9 0dzd Bte¥ h dzgk fYsdzsfils! d dJdLdzdtetse O
Ctsiitse joaz@ dzd tc yJj toj L COf totsdzts oORPMI-1 8 4 Oz Istel © © Y
Yy dzstedWzedtetseo Odzd § sdzz yj dedzez ¥ figltf fistf j1d@2. dosd d
toj MMy j dzH Jtetseo Odzd o  sdzdes?2 f FIES@EQYeR' udzts 2
2 3fc dzlz Is © B3] dzO, 5 a3f B o ¢ CHEf®ds {HISSO dz6 tz@e,j y dat
Codeyj delsMBY g S BE dzesdzs yj dz€ d My j yd¥ duj ME ot
¢ MY j dzj desyd s O3 dots offtalgdivlz  oCdiasdiy dlsizifo Mz d3d30 te dz
O dzls didzjdniz st OL 9 Iz ChstalasehsisttL[Gls [ dIstsc j dz $ t5dzS
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(Sigma) o § sdifyq/dzlsde O Y dedf i3jode” dzd o WY J Ml
C sdzls tattfda?j. des yd Ist € 2 dz' Is e PaStmpfO dige Of wzd y 8zB M ls
olsjyj dzdyy Wik ileP izt dzOIs Odzls d Gif e s j dzv dzd)d de
COddz@Is j oW j esdzO d dzd3lz dais s fizte A3 jddEjfdiy deg L dgy Is dzO B
eBioSciencd ¢ o Mistcdwv ) Mse dzOMdes ddzMmistcz € yd d
filssHr dmMMmdzj Hse OdedwY BdBAEZEEdUd MSde Mo
o Oyddadz 7 N IFQuisgtssis) H j dzj ydw &sd ¢ j dets o
{yddz€ O € Iz deistdstditd<odis cdegfisy | S d = Meule@ngids o N Is (
[ dzwv  dL kzyj ddwy &t tsdztctualenstGiradzdisl@ o d istOad
ftod Isj dgtf j tBas lzO f dztsisdzts?2 ff d Is@dsQ el dzlg2 yfj) e

Odz' gdetglz (A1 VY 11 A 1[1). | slstsoaddzd fls
LOBEW jto]j dmdsdg W gJMHYsdz tcOMmMlse stcj (1 A1) h
Bzlsdtsmisd -288520122 AfJu 1ACufl), or'fjo0

fdlsOlsigzdzr Mtej HE daz§ oz sgad a2 2 syj dzd o OV
esMisO d dBstel sdzs dsdjf dz' S dis AR dzs dgdL 2 5 O) H 56 ¢
hsORBse ctslssoddd ®&OLSd, CtwtOhdo Odd {6
BOCIsjtcdOdz' dg' 7 CdzjlstsC COyHBGEB hIlsOBRO.

i OL didats Y JSoEdgE. tularensiss  BOSC tesW O OR

sdzjIsCd jtodlstsdzj Odz datff dstelzj ? © fiphf Iz 1o O [LAz datz'ls!
MejHlz (MEjHO REEZO o &BsHdWJSOYydd @zde B,
d dz@f6 totso Odedzts 2 W j sOdz dets? s o ts¢6 tls § G d3dIsiZ Oy
C tsdzj ydets@s ORI @Rdz/ B3z d o '-dglj detOgatEr jp R dkO dzh j
Ckdz sktc QoMimpdgpRar ( 4z ¢) 5 1 ddz o  dziz dzl |
ddzS B Jtotso Ozd wifftedls j3BY j tMs ztsj Is B -24dad jH d' 8
CosdzHdydodzdtetso OzfW OGS OHE jf df@ i iszPCtoe 52 ff S H

[rhdde jJotsd@®E s sSHSB dz2" C dzj Ist€edtc Oz iz O
csotstetsds Istedtfmdde/ Cruvd (1:4) HAw lsdzdfo
CdzjIsSd Mdzr a0dzd M  ZOMlsdSsots2 {§tsojten da
HisB O9 dzj dd joRIZOKOs o Jtotseo Odzedats?2 W j sOdz dgfs2 '
G dzirs{@z0 o db tc © B-HAYYE dz/ Rz f ts BiMr@aRd dF j2 4 dz0 o
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HdzZw Cbkdz Iskte IsSCOdzj2 5 1 3z o Wekd@lz. S
Isj B J cOkzt®] Is3j7yhded i dz1 8 CsdzH dydtsded tctso Odzd W
Bsdetsmdzsw dzj d3j dzj j 7 O0wdzfsds. afj 2 e j tor dzts

ydtedL MmMEkSd Cdzj Botesl @Gidks ijdgtc Istsdzj O
BOC oW OC 5O Slsd3" 9 Odzd Mo jyJ 2 Ckzdz IsktcOdz
BOCIs jdeletOdz o L & fubgrensis o mtc JDMEM  d L tc Oy L
100B OC Isj ted Odz! dzr » d3QA Cdig sWs@ 6 , dzCd dzE Iz B & to oo Bzd
MtsH § toy Odzed d Fedzj C Jfdalftg e 53 c@OL O L Ols j ez yH dzw
odzj Cdzj ssydzr = BOCIsjtcd?2 tBtcOB OIS 9 Odgd/ ez) Js |
5B ZOH O h dd3 B OCIs] tod ydH dzrjdizgd g thlardndsse d dalg  alzj
ftesdzd SO h dd3 o BOS to SNIAR(G. s Qlafddimgriols Is © gz § &
Cdzj ssydz' 2 dsdesmdzs?2 o yYOMmisde Rdzdets? eztbH 6
Hj dzOdzd or fpjor HiMwWisdCtcOlsdz » tWBOE Qiefhded !
[ OCtktsWOcd o MO dz@f = dzzdz¢ O § BMEMETEZY O dz
HtsB Qo dzj e j tBOH0 dets?2 Mr oatstetslsC d Isj dzfgp dzfPO5 H s
Fcdzj CdMmMdzsets G OL O, fsmMdzy ydets OS] dzd
Hy d&zOdzd or Mmjor FIKDE OwB®WE d-3yfffpzlstst2 f sH MyY(g
C gy Miso sC Y g SIsdodetsis! teOL dzdatsy § dgd W 3 S lzdz
HY s dzd dzseOtdw ;30d3d s, §sdzkzyj ddz di3d d
Yydtejr 3 d fupfgdzy d@&Wdydtetse Odzd Vv .

[Tte] H Jbdflsas(2iyd o tsls i tulren@sfzdzlats tc d30 dz' dats 2
Ctesdzdy! j 2 Mr eosteslsS j

r dzv  ftedetslstse dzj dzd Vv dztste dz0dz! dats D 59 t6 B gecfiay ¢
RO LHBttsoatets dzj dBsBBzdzd L  tetBazObizdizisg f 8§ tc 1 iz
dzj HtsfEmMCOw Htod LIstsds afMmtf j dzdo Odzd v . A Gt t=0B 1o (
Is jjdzd J yofmo, Mr ostetslsC k2 lse dtcOdzd, Y d dzls te
teOL HJj dzv dzd dz0 @diaf € tsABC T Hid Sddis dz! L 59 Odad W .

RL Mo ]2 OcOttsoats? Ckdz skter cetsilstsa d dzd
Cdzj sts¢€ ) LOBEW jtojdzdzsdz WL Isd@sce d gisikts
CodzyPulsftc € dzj sts¢€ ftctse sHJdzd By ssHESdE o f
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cOLO jH,j d2dQAuk® j BY ORE2PHA 0P CtetsBdz’ j § dzjIs¢C
dzj tOL o j H'jodsdairs#ls C iy H s € BXEyg fals w'@fgidf H 1 02 Yy Oy
Cdzj stsydzets?2 fiEjfudds e tsld jS30) d AdQizSelz slsdjtausjoc
24v. stdayj dzgtd@Ydr &£ dzj stsC it Hj dzezd o
Cdzj ssydzs?2 MemfjLrdd d §jwotsets, oltteEts
Mtcj HIPOcPB, MiH jdePizEs 100

[ftoiHjdjdd] tiMlsOltyds?2 Pbtddednsigdgzazls dzts fils d
d3r h ddets?  dEtsH j dzd

[ftejHjdjdedj odtelzdd. talarepsiddcds o sl dinfitsa | dzc
Brhj2 ddddd BALB/c d dBstemSdsn N JEOOY
Hisoflfedz! dzf 7 ddals j oo Odzts 9 %)(f Hedsd tsa jf taag W Idndsts: figdOd
sjtBjBO o &BsHIWIdSOYdd R.1. ¢h BOwLddzO® d «
cOfmMyjlsse W steBlzdk:

|g LDso =Dy 1 | g (B3 -0.,5)

LDso = antilg LDsg
GHJjlgDyTi dztsc OQted W d3 BOC Md d30Odz! des?2 L Ot Oy O h j 2
| gildzce OtedW d3 CtcOIsdetsmisd tOL o jHjddY (B
HeE r € ftojJH" HED j2);
Li- slsdztsh jdzadd uydimdzO y dotslsdz =, fsedBh dna
B Bz ydhtklzr §Jo Cslstster d3 1 SO HEtSL O B' dzO 9 ¢
xLTMmzBBO L Oyy ded fMdzj dede' = Hdzv o fjnr df
1 Ot Oy 4 dzd § zOB StcOlststcdzr = ydo tsilsdz n
Motslse jisindg o ktc | B BACQREZOdAMEnal Care d 1 totsls 5 R0 dzlz
Csdi3dIlsjIsO s B JOHsHEE2] dgd Atc ftafdistddis ¢ Jrfdzvd B «
sftej HJ dz dzd W tsfls Ols ts y dzts 2 o dolzdz] dzlsdets s d
dmf sdzr L s Odzd 3 d 9 B-I5QRCE o GZPhgtsdzr B 00fts 5
fsHEC By dets o ff tcCeald®@iis Y OF 18 5 Ia it Q&S jota doQjdiy  dz' -
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dfMmn tsH dzts ¢ s O ez’ 3z Fist@atsoigtiseo B I0j, Bj dgdRL ©n
5x 10°, 5x 10°,5x10'd x80d3. €. / BsteMC s fo d dzl Iz .

[ 2w tsftejH] dzj dedw thMisOlsydes?2 oRAtdBcdz] dzls
gf sdz' L §88®jadj dzt dzr = &' " j 2 GB-REFJB ffissdO ydd &
o d#hE. [rhOdz sHOEY@EREB g oy Pdz dzr = € dzj Ist
d dzd d3lz Is O dzls dzF. Bularensishdzdigsel j & Hitsz jox 198 sk 10°
B ERB MTHBLT BitjHjdZYdd 5 GlteOMmdzj o sdikz
[ & [42-288 5 Motslse jIsMsodzt g gIsBE efB8A @ - ydo ts
omC@Edp d ftsHoO jtcaOdzd BOSIjtedsdztedyj MS sdikz
Ndo' n Ydotldy d3d dzOB dz¢ HOdizd $ tsHsfgowijj 4@ fluR &
ootsHd® n HBSL HJ&ZOdA o' Mmjeor Ckdz szte o My
&zO0 BCdqOMm FTo.

JitcjHjdzjdedj Rtotsodzgv tsBMJ d3j dzj dedsdids’'dr tSto
fted L OOy | dedd

CCMmf jteddz] dzelsOdz! dzr = Yy dotlsdzgr » ddWdydtetse
F.tularensiss H tasjf (Y03 h+ . 10 4, 7, 14 d 21 Mmk
Y dotslsdz n J dzgd datgufefitgd?s oinfj dzj L J des €. [ 66 Odz"
CcoditrgL Jicso Odzd, O LOLjdBZB HjMWIsdCteOIlsde j t6C
FT-OcGOte.  OMyd s tsB MJ &3 dagczdasiniis@ tf tkeds® dz@ .d dzfn

JUyideC O ftetslsj § Isd oFcaBerpiBsifdz® Is @ dfthdsdets 2 d3tsH §

frhi?2 ddddd dBBtdd cdtetse Odzd dMmdzj HEZzZJ
F.tularensisf sHC sy dzts ©® 5B dZOfMls! o jtondsj 2 % B Isd
10°d " €./ B " MEBC@8Ysid dJdBBkzddL Oydd
Yy ddds = o d tclzdzj dzls dgrtudgrensisSo0RRzBdEs H € 5y das] ton dgjs2dz
stcjIsd dzj osets BDFHEKCO HBLE2 1000

[ftejH]jdzdd] ftslsj ? lsdaiEgsarenSs132G Do qatmls
F.tularensisff tetso sH d dzd H sSde® dzdztf ts ) iz Betasiipgdd des O Mo d
BBz dzd L dtets o Odzdu SHItEY BiZE /| BstcBS ¢ Mo o dgézz o
wdEdsedud MEBe s GQMishpasictod fmdy 8 d iz ded L
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fSHECBYdetsy L OOy Jdedd  do tslsdzgF.dularendisbOdzj dels dz
Schus HtsL PCL10O0O

[ dzw cOMyYyj s WOSIkduyjmeéd oo9tsHddB = H 5L
hlsdgstse dL MMj H defwye of Ste @, ol Higdz dzO 3 yOh € d My

rdotslsdz §j f sfdzj L OOy j dzgdW d&zO~ tSH d dzd My
30H dzd 2 .

l1 sedeh dn Y doe slsdz n tej cdMmistcd tctso Odzd d
By IssHsd, O BttcOde d kSOded (M dzg L § del Iz,
990 JHJddw, jStdectsddzd Bf@&CHI®] todtsdzsedyj MEsdzlz df
B ssHESR BIsFT-QOGE souv GEOls tj L zZdz' sOsse-7 4§ s

MEzlksC.
[rhi?2 d dsemSdns MmModdesC ) Isdf dyde dzq
orjilzj dzdj 8 Sk bkter kbkdvi] kd2 dsc sl dsds

Is z dzw tc | dipdtsfls dz' - fsedehdnmn ls dzgi My 4 ydw dyd f
ydgmazO oL wilsra 9o sffr'ls.
Il jdzdydobgzdmy r skzj c3ta6 ts d Ctodzlstesdzl datsc s
or ydgmdzwdzd s &3jlssHlkz sjtBjtc®, C0OC tfdmoOc
ltesojHjdd] fObbd@RtsteW sdz®ded 2 MSdr d Mmdzy
r dzw cdMmMstsdzseduyd MS dn dmimdzj Hise Odzd 2
(o] ctefids ggO dzd 3w Olsdud MSdd kodr , MmjdgrLjdeO,
Is ts dzfy lsdh 2 y ded € ) v d ¢ M oicdisod® daf s HodzsHP dzj 2 Istc O dz!
W s te &30 dzd dz0O i tcd Cdi3dzOIs dzts 2 tc tisg) @Fifd] tc Cols Iz tdnjtf,
otsMatsHwh j2 Cdzyj dzlstcOyd d3g . L Od@fte @idzffdzts® © Jf
Ists dzh d ddg2dz 4s € tc O hfilf o Btlzts RBtc @ j a3Ces R didia f Otc O
BdCtosMEsf Jteso Odzd f sH dd&3dzj temMdj2 o Htesn BFE
fdItsH" MOIsdmlsdy MEs2 BttOBBISSd KiLkE
S Oz ftctsB Iz ) 1 CMmY J ted d3d dzls On d mfmdzj H
1 CMmY J tod d3gd dzlsT f solststew dzd , i s d3j dz M § 2
1 Oy Jtedd3d dzlstso odmjrdezd SHOE] Hinls PH dgw W o J dzd ud
tsls ¢ dztsdzj dzd J . Viesodzd L d&zOyddismisd ( P) Hdzw
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qifdz L so Oded j &5 € tod bfj tstfteh +wsls ' s Q lstzsiPls Wi MS g
oMistetsj dedz" & WindpusExet O dgalsEcls dz | 5Is € dzts daj dzd ™

0,05 MyudlOodzd MisOldMmisdud M¢d L dzOyd 3" i3q .

dlsjtfjdzg HBMBe jodesMmisd d Of tetsB OYydw tcjL

{ HsMisse lpdzlipls f Olsts o tcOB BIsT Mo dHJjlIsj d
fnts o talgztizg OHj €9 0Olsdz n B3 sStsH 59 dmmdzj H 59 O dal
or MtsC ts2 Ybzuntgls 8 (fIs jt/a idzg] CIsd o detsfls ! & | o Is C
ftescteORBdz’ d3 58 J MY J f dzdfjteds o SHEUse sdnls Ols d M ls
fsdzz yj dedz" = HOdgdzr =. RMitsdz LtsoOdedj kS OL O
dzso r 2 mdMmils § dzdz" 2 f SHABH, ZzOf tc ©o dzj dadz
GJ dzsHdOG desMmisd € d, ftecsotsHdIs! dzO {f wi&) odae(|Wdzdz
GddzjIsdud MSdm HJlsj tedsd dzOdzls, tSY toj Hjjdede 8jh d
Mos2Mlso O bkzdwte] Bd2 detse s RBJECtetsB O, O SOC Y|
L OH Odzdz" dsg{Odgeh .52

rdmmi c®Q gt d s OdgPy dZOB s OIsstedzts?2 dzOkz y
Al vl J11A Y[ 1 (45t b3 ROQ&ztcy . R0 15

[ OljtedOd HdMM]ttlsOyld@o drjsdiztsy de@z" 1 94 dijey |
d 19 wsmMind2 MM d~ dzO BecdadRtern@tisrddContererdagn W - :
Tularemia(HradecKralove, CzechRepublig 1997); 3 InternationalConferenceon
Anthrax (University of Plymouth 1998); [ J Y H zZ dzOtcts H dzts 2 C tsdz
¢1 drdzjdsd HdyddemC §RC &2 L Cdsmilsjcddgs dzsc dd e (
International Workshop Meeting fiProblemsof Biological and Ecological Safety
(Obolensk 2000); Third InternationalConferenceOn Tularemia (Umea Sweden
2000); Fourth InternationalConfeenceOn Tularemia (City of Bath, GreatBritain,
2003) ; stejls! Jjd3 [ BMEtsoamMEtsdy d3dj Y HEZzdAzZOtetsSHC
Mesmisswdzdy d fGitemfjSlsder ®wWOLadkdve ([
C sdzicg 6 4 , f sfo wdzjjlelzfizs 21 VB BJCtesB dtsdzse d d
2003 ); 1% International Conferenceon Enviromental Industrial and Applied
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Microbiology  fiBioMicroWorld-2 0 0 5 0Badajog  Spain 2005); VI
[ dyetsmikzH OteMmliso j dpdetOX Is d dzofiz Gz Ctsde j 6] dzyd
Zyomlsdzd ¢ s 4«1 ] (NiakldessaeckEhierencefOpdljd Croatig
2006); VII-2 [ icetsmizH OteMmls offf tedASIQ d y jdagizadzts € 5 dz
C MOt ®MIsdzd S s w1 | ( ' entenimiiatzéyConfereRceah 6 ) ;
Tularemia (Marine Biological Labs Woods Hole, MA, USA, 2006) : 1 O
fweOoSCisdud MSEs2 Codakj deddyd ONE Sl { fdHjd
ZOHL BtcO® L O Mts s dizf @fjdet BE s dzpzdd P zq) e d3d  daC
(elsOotetsf sdz VI QO ez Otemise jetz®F Is d dzpfg Yy
CodaW Jtej dzydd -zg@MmEaPGHEo d1 | ¢ [ jHdHSAzO to
MOdzd IsOtcdz" J f tcOQogdzO  cfdzts i P @'dzdpts D MistcOls j
dgdzt j Syt dzdlzts dzj L dzv i3 -E y @ 3lfdzef OB isePFe (&0
VI I mjtesmMid?2 MG 0 S &6 n)j @6 2 Ctsda? J toj dzyd d
FyOmilsdj ds ¢ [ tsdy dztz fdds2dfdca@rve HJ smMS o O, 2007) ;
RZOLz deO Y ¢ 52 CtsdW jtoj dzydd M B Y HEZRZOteEH dz
2008. 8o jtoh j dziils o sgn@dedh j Mdedzagtindzp B difttaidsia
dzy yd ded v dgde¥ j € yd tsdedz’ n Btsdzj L dzdf 20 € I§ d s jmi§ %
h C ts-6zfsdaW j toj dzydd dsdzsH™ 7 kZyj dz" nlded OHplf g @ O
cuBotcj d3j dedz | Isj mdetsdztse d d sBJ MY Jj yuj ddw
([BBdzj dglC, 2010); wvtejls! j d3-fffrpd tgWLdHdzO S astsf judede
f tesW d dzw o Bistelzy J dzdz' A mMddz t smmd?2 MEs2 AJ
fwOoSCisdCd  gded ds B Jld dedifisdCHcidas] B ezs e Ul B ZOG 5§ &
otststolzy j dade" 7 M d §iz j ttotSinjipfRde s P tc B\ 2z toldl dzO % Q tiAs) ;
fteOCIsduj M&isRdel § G dajpd d- dtswg &z = d MY Jjydo
t s slstcj BdzZOH L sStc O ¢ ¢ 59 to jfifisj deglztizg v s g § tetztizes
BjLGBYOmMdzsMmisd e (9" BatizMdehiyg fiMicrdbiall dajbohydrates
(Suzda) 2012); IV ¥ d e BHdesd3 |1 MJj esmimd 2 MG s d3dds ®3dze t6
Btsdzj L dagW O3 (f smCo O, - ROUIRY) yJ ME 50O ydist o
[ s sBejcaedd ¢ Okzydesy SeiMfJjyudddy fsls
dzOMmJ dzj dzd v ¢ (916 dMedzdi 2th IefnatidnplConf@renceon Tularemia
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(Beaver Run Resort Brekenridge Colorado, USA, 2012); First International
Conferencefinfection Diseasesand Nanomedicine 2 KathrAandy Nepal
2012); 22 JNJCBHASPcOWR Y Yzl st@] dydsdz ¢1 Ok
OB OIststedz” = Y dotslsdz =~ Moo tc] GBIsdetzB Ztcf sSH =B
[MdeBHAE I Mjshnhd2Misd stditj My (6
2013) ; [ i HEZdOSH dzts 2 CtsdaW j toj dzyd ¢
OWBdz dz' 7 dodzW j SYGBg toRDBEI s uwdBfsL dkdj
dZsor n ftoslsdossEBgddeC zfizpL dds§o dzO) d 1 totse dz
tcORRCIPDE sdzatej MMO dzOyd s dzO dz! dzts 2 OmmMsyd Oydd
O tcOo dzj dzgdwv tcOL o dIlsdw WEBERBIOEtcd d §f tc @O k& o te
BisStc! BT Mz g § Is(jds.B Ztc G, 2013) ; F Mg tots
ftcOCIsdyd ME s2 Coda? J tod dzyd d ¢ Rdzdzts® Oyd
ftoslsdotst fdHj d&3d yJ Ms 52 L O dIsj dzOMmJ dZ)j dzd W ¢
I Mifig2 MC 52 -f ORKd] ME 52 Cdaw J 6 daydd — cf
My d udOodzd ils 5 620 v LEM@OlEAL gi I3 § tesB dzy 3" 4 f dH
ftosWddzoSCIsdyj M< 2 d34 H d y d detematiofak Nde€iagedn {f ts dz!
Emerging Diseasesand Surveillance (Vienng Austria, 201 o)smipd MM C s
Oz WdeOC Isdyd ME 52 Cwsde jtoj deydd M dig?edz@zOtc
HOG dzsMmisd ¢ © 2014e (ftsMGo O, tcDODEIs4)NyJ M§
CodaW Jtejdzaydd ¢l jtemf J Slsdor 1inysld teddst dzadzuey dhlsth2
stedO@ydd MslstczH dzd yj Mlse O ) ftotslsdo sH j 21
BtsdzjLdzj 2¢e (dByd, 2015) j dzyfdioy H ¢z fla®@tcdi j detie
mMse A3 Misdz" j§ Hy2Mmlsea dw. [lso jIs ctsmMizH OttMlis:
ddz¥ j € yd sdedz” n B sdzj L dzj 3"éInterpafiandl) Canférence 0 1 5 )
Tularemia(Opatijg Croatia, 2015).

[ duydetsy EyoOfmlsdj Oolststc® o Ywdzzyjddd tj

LYOMmMisdy OlEGERONIL O dzo " B tsStc] {loigClezd teHsh iPfigla
dzOuzts 2 tcOW sz dzd tetso € j yd dzj 2 d L OH Oy,
ddzj H s® O] fifldnetejjdzdzts o3 Jtetseo jHjdedd  CMYJ &
dMmlsd 30sdL Oydd { Gdspyj det® fnd MOjdzdlafdz' ds ¥ St
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HdNBIOydd d shdse dz' Hf sfika daidsQy dR BifEE Fb O
fted HilsOo dzv i flsfy elpcktsRis 1 i Qlsd Misd ud MEd BB
HOdedz" & tsdzlz yj dzde&sts dizd ydzs O ls

I dmfdzj H soGXdidg'd-dzd B @dfissflgte z mdzdYd A [ 1
HB.dzl [ .1 Qo ¢fmeazl u.uv d I W YBHAs.R.s s 3B O KEsRID).[ Of ,d dz
Czdz)f .udlsOtg] 9lO- tc OB iRZilea O.1 Or Is, i .4 G tc s dfssadO
Uvl.StOo yfeaaskts. 5. skHiwWoalyfpd® dd3 Oolststc o' Oy
B dzO dafzts fPls ! .

{ mdzse dz" § § sdztsy jrdgd WdzO L' Quiptffrisoflzoty
1.t OL c OBCHYddzj C dz" 2 @ JsHatsH dJHJjdsdWdSOyd:
B sSssHOARd G Jj detsHd Oc dzsisd ¢ d, mMemisswh d2 d
f sdish + v dedistis H® M ls jMRILTI-ELUE |, o BiMdesea j CsIst
ftod d3j dzj dzd J ‘le3d tizts & O digiAdly O d&'{ dztseds o t6j B4 dad ,
o dH otsLBEHJIS] dzw (MtcjHd Istej n dzOd B tsdzj .
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FCtesedtsdzselz 17T 9. 198EhHEzE. | dagz dzstf] fftdo 'tcjOL g
szdzwtcj dGzd 2 dese s i3d ¢ BB 120 WHALOZdIlyPE ® d j Mw
tcOMYf tctsMistcOdzj dzdw [H3] .o s tfizj delsdasfids do ™ H j dzj &
Coesdzd s d yYyjzso jC O o wjojtodats?2 ¢d3jted @G,
Slsdztsh jJ dzdd yJ dzsoe j 339 2 dewdftf BJ SldctskE"Oc jB ™ dz  t6
shdsodtsds o [ottsfj d ¢é¢Ldd d sC0OLOd Mmj:
Atslsw d eorLre0Odz @zOMMBer j.rimfsd L tstsizsp Ofgad ji H
Ylsts sk talafensistsls dzd y O Isfqw s Glsdatsh jdzeds € (-
[283. 1 5 d3dzjWikd Jellison,dzj Ot S Isd yj MEDPP ¢tc)O M@ M i tc ts
McjHd LO2yYyjeo d HdSdr Ctsdzdtse d fjtejHO
Is ts o tcj dzw co¢ CsdzOtCIsdyj ME Ow tcOMmO ls
tcOMf octsMistcOdzj dzO@ Mtcj H d ts& tdd 13z dR&Asl] dislz® ) o W O
oty B3 BOSCMdasdzsd ud MS d 4§ dimmdzi Hise Odzd v , ¢ (
f sH o9 dFHUREENSISOC Isdo dzs f toctsH tsSdzy O Ismw .

it SHiso 5]  @@nciseldzd jzs W dydOdz dats [kdsoe j toy
[iNnEdOsHd i3 ssddls) sgdsdihg [ difidsy d3jGuisdddemls
tesH MmJ Bjadcipdierddetf tcd dzOH dzj Y PSHEHOWME (totslsj s
s ftsmdzj Hdzj ¢ 5  aFtagcgR]lats(ls dits ) ¢t dzd z Frandisella d H O:
tularensisd Francisellaphilomiragia 1 dzOfMmilstswh jj otcj d3vw f tsw
9 Ctbtster n BfdmMOdze L OBtsdzj 9 Odgdw ter B, o' L
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Francsiella noatunensié fd dzts @&gndisella piscicidad Francsiella asiatica  d
Francisella hispaniensigl53.

] f toJ HJ dEOtOlareasths OH j dzv 6 Is yjIsr tej f tsSH O dH(
(F. tularensissubsp  tularensiy, Mtcj H dzj O LR tA@ldsendsd XSubsp
mediasiaticd, F. tularensis subspnovicida (F. novicidg d sdzOtcC Isd yJj m
(F. tularensissubspholarctica) , fshaf detdad@jIs o MmMijBWw Isted
o Oted Odzls Ol ( { Befsatf@gizch U Is © d IsEry® ,dz" BOfiff tots M ls tc O &
#lsOtsd3 d 1 totd3 IMgd sl lstcudgdsgdais dgRp 2
O9rHJdzv Jjd3" 2 Istsdzt €8 9 dgj SssBte" n 6 6 d B5dzO A
(bv. japonicg . 1 vz ¢ d MmlistcOdzOE. tularéngist 4 dizg Az [CalzDts t
BB OO: Isdf ¢ d Isdf 1, ¢ wglaressisd] tintsHsdspHj kL
holarctica, mMstsls o jJ Bdinls o judadgdn s pzts d3d Y J fiFShivicida iz® dzts ¥
Nd GSH dzgv " dzd 2 HJ dz sMisOj Ismw dzj s tcj H j dzj
BOCIsjtod 2, Zlse j to) HFj pdzidaiyizo d®v | E$B8 0 SBH j dz' dz
SHdZOCts ttdz B' dz { BduardngsiE] @8 Cf wovipidpri260 . ]
&ZOMmistswh jj otejddw dMmMmMdzj Hs9 Olsj d&zd L. C. Ki n
Cdzd dzd yd Mm< dn, 1 Ctsdzsedud MSdn, G J dzts d3dz" ~
F.novicidad F.tularensis f tcj HdzOGOs Is o dzso’! tOMMdzOIstcd
o COyjmlsej BILBY dz@ dz@ » o9 dHBO |

gilsg f J dz f Olstsc § dedztsfls d sk dzw tcj d3d 2 dzts G 5
f sH o dH. mlarensis [14Q . 1 OdBtsdz! M j 2 o qtolzdzj dzls dzts fr
ts B dzO HFOtyldsensis subsp tularensis (nearctica) 1 kZtetso j dz Mmd3j tcls
L OOy jdzdg" = L Isdd3 NIsOBBS A3 dzs HJIF7] B § | Oczd Ul
dzj yjdzedd L OBtsdzjoh dn dzs H j 2 Mtse toj d3d dzdzr d3d
dzj sOdz: detsfls: ls Is zHAvldsehsisguthsp tularensiso O filptdzig B O o dz
dzj MCtsdz! €5 sy distse |

1dded sdud mMS&dy sMmdser or MsCs2 Misj§Jded
nd A f stc dzj dL oFjtdideedsis.subsm tilarensis co¢ f sdzOa
ftesdmMrHdls dL wjojtodzs?2 ¢z tedC (), BN dzd ¢
hOdisdiEtse 1 ssets ftsHodHO 280 278 | totdd Istsheddtsfo dgtodi



66

Jottsy J 2 MC d F.tuldrengsdizvidsdzts mw Is mw  Kolardfida if9 d HAzES Is W
dgdzW J S ydw, 9" L o9 Gdeda@msisth|dstedigiz OfdtsiH © d H O, or L ’f
f Olstsdztse d & , Bisdzj L dz'Wv  tdnjosi Setds j 12O G20 digy o j sy «
[14Q . 10 bjtttedlststedd R tHdndnssd ts e &) ae@tgaOf Is i w
Ho zd3w B dislo OBOYRdS ) d I Ery(R), ydte€ zdzw
GdzOo dz" i3 BB tOL A, MtejHd cter Likzdzso d L O2 7y

18 ftotsHEz & dReidatrnsziubss Mediasiaticasf ZB dzd ¢ 59 O«
dzj d3dzs G syd mdzy dede” § H Odedz" 4 , mMmodHjlsj &z mMlse iz
orL" 90Is! ddaW j Sydy E3AGJ dzso j SO d SCtesdzd € ts¢

l 5L B Iz HH talgresisf s H o mpyvidRlamydIs©j Ismw dzj o d tclz dz
Yd dztso j & @' jj HimddecOd o HJ dzj dzd VW Iskzdz¥ te§ d&3d 2 d
sls  dz¢¥ Hj 2 COMmMOdzd stsdz! €5 dzdy M8l Mmdzd Y .
sz HEjls Idijisdls! , ybsts wsftejHj dzj dzd § tc OL
F.tularensis d3j stsHisd3 B tcsB ' L OlstelzH dz] dztsts Is C
ftedd3j dov | BOW BdBBSH] d ¢ N e d djodzishfinE izt
ykzemlse dlsj dz' dgr ¢ L Otc Oy F.dmthrensiso M & dgdf d34f s H 5 ¢
novicida

t Eyjlstsds orh jdL dztsy J dzdzts G 5, fsHodHBS
F.tularensis o™ H j dzj dadz" = dL Sodzddddddy j S =S Isfa ots day(
Mtcj HT weodzw j Isfpw o0Oydzj2hdds 1 sOftsds HJdO
ftcjHO OtcdIsj dz' dzlz & syd dzb Iz Mmisd § 4 dzd o dtclkdzj
s OmdetsMmisd o' HJ dzj dedets?2 S kdz! skter . 1 dzzlsted o c
szdw ity i3dd Istc@od wgdedgty ®iAPdz ¢ j sctcOW dyj Mmet
9" Hjdzj dgdw Ckdz Iskzter , dJd JOItscj dzdetsmisd Hd

tWH] BOSSdEIUIMSIE fdL dZzOCse: Mfshse d
Gz yjted &z0, yd s telz catiAf Ld @@ H @15 2z B © i )fiRzB ) Is
5OCyj vykefmlsodlkjd dsfksd ¢ {ttdltesddyddt.
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v OB dff WDtcOSC Is ] ted Mis F-StdaretistsH 8 dH 59

ltodL dzO€ }1 t5H 9 d.Hularensis
tularensis holarctica mediasiatica | novicida
dbtcj Odz HJojtodzOljojtodets|{ O2dz | o j toedzO
cOMmMf esMistcOdg ¢ BJ e C O f sdzlzh Otg|tcj & Yl |[¢dBJtedC O
dmCdz¢ yi|(sOLOAM
ddzcdzdd, |Hj dz' IsT
RifdzOdzH d (¢ BBz H Ots
] stelskzcO(vLBJSd
% elBsdzsedd
Stet 1 sF.tdlprensis | (99,8 (9,8 (9,8 (9,8
ATCC 6223
LDso, 5. € |z Hd |<10 <10’ dz/* H >10°
(dMmilstsy [244, 382 [187,382 [187]
¢ to s dzd | <10 >10° >10° >10°
[299 382] [299 372 [187, 382
o hd |1-10 1-10 1-10 >10°
[299 372 [299 382] [187]
I dtsnddB3dud Médy Mmet2Mmise O
t sfmls dzO Mmtcj N N N i
ydflsj d dats &
b-d&zOC s OBBOL dzO) N N i N
OCIsdo dztsmls
Adtedid dzlsOydw T T i +
AN ted3j dels Oydw + [ + +
ltesHESC ydw + : 4 +
ydlstelz dzdzd dzlz to

1 tod d3j WOdkdigj Is H O dzdz' ~

J zOMmistsw h j | o tcj d3w H dzw odHBo B2 d
F.tularensis IsO¢C ¥ j§ ftod d3gj dz¥ Ismw &3 SBHT B dzj € |
S§ted HJ dzj ded j 34 Aed' ¢ dedf' nin W -P & BEE)RS C( o dzd G J
f Odzd dzH tetsdzdz = § sMmdzj HBEG P)s,j dzA dz Bl §zd dzd RE B d
( Mz yO©2 dz" =) f 0?2 d3d RCR B3] , MdIdzQdsjL RYARd2] c
d Hdded ydz' » dazSNeg e 8T YA-Isd{ d es2Mded § |
[ HdOC B diyjme®Yls dmMf sdz' L s9 Odad j yomilsts 1
BjIssHdSd, ftotspdz BORRd M oMmMftesdL o tsH d dztsle
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1.32. [ dzj ¢ kzdevjtadgtds d yJ & Ow odHBo OW d
dHj dzlsdWdSoOoydw etsLBRHdI] dv IsEzdvicj &3dd

[Hdzs2 d1L Cdzs yjo'"n LOHOY BRI dtsy d oz d
sfteiHjdzjdd] dd SzOMMHdW S Ooydw BOSCIjted?2 (I
EmlsOdztse d Is ¢ oLBEHdIsj dzw dda? j S ydd, dzts
tcOMf esMistceOdzj dzdv, ydSbkdwydd d etsdz ydd

vdf desa Otgdgsisdf dud MSd2 ddzd 64 dejsisdyd
BOCIsjted?2 dzO ktttsedzgj o9dHO/ fsHOdHO, smizh j
n OtcOCIsjtedmisd ¢, My Jydw dydz = H dzw h Is O &3t
nOtcOCIsjtedMmisdC 52 ztE BSEE BIISSHO Isdfdttse
My smMedetsmils! , Is. j. MY s sslskzsjnds’ dzrdzj SlisFifo ,tc
h s O BRBO, mdzlz y O 2 dzts slstsB tc ©Odzdz" J dL BOC
Ctsdzd ud Mlse j dedzts? ©Byd &z d HdMCteddsddedtelzs h j 2
ftedd3zj dzv v Is ddzH j € tcOL2bktsB tE€@LsfsMe ' & d dgfOffindrQ
W stedzlz dzj :

5
1
AR

i=

D=1-

CGH$HI Yydmdisyf flo,tc dz0@ Ctlststets HOdzdzr 2 d3j IstsH
" OBWRES ydMmdzts N Is PRdsB NG SB M J ) udfdzts N isc
dmmdzj Hso Odzdzts?2 o " BtsSteC § .

[ dzw BBj IssH 59 l &BOSC Md zOdz' dats 2 cOL tcj h C
s B Msdz® Htsdzy jdz B Is! tcQo j dz tsDy.J IsC ldstds dzp ) dk
tcOL dzdydz" &3 sdf Od3 Hoa © dz¢B" 7 N IsOBRO.

RMiststedyd M¢d ¢ JjteosdzOyOdz! dets Hdzv Isdf§ dtet

WidslsdfduimMSd)] gjlssHT, twhdse Odzdzr j  dzO
Ny shse dtsfls C blsddzdL Oydd slsHj d dz ¢
sdf eso@aaEgYd] SBhdE Oddsdcjdeder = HJjlsjted
ke Mo dlsj dz dztsfyls: C BOCIjttdsW OcOd (W

OdzZsdBOCljtedOd dg &5 ftoj f OcOlsOdB (lsdfdteso |
Bj HsMsOSOdR st &jlssHss, Cksdj L doydls
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dzj o sL sy dets My Is - syj dzd 9 Ols L otsdzs ydesdedz §
fsfzdvyd?2.

I T s 52 tcOL tcj h O h j2 My smMisB dzatsmils &
L dzj CstesWstej sdyd MEsets dmmdzj Hse Oded v € s A3 t
Zdf sf sdzd MOR OtcdH SO ) . [Hddz dJdLBzaoO s dq adzlE & &)
1 dzj CSIstetsW tsteJ L (mulilgctesdgndaisesaectrophoresis MLEE) [418],
tsfdats © O dadz" 2 ZzO0 dLbkyjddd tOL dzd ydz n O dzdzj
Cdz¢ yjor n ki lsOBBdZd YU ME dn fzlswnQ BOCIsj too
CH s dBOh dzj 6 5 ém 5 W XidpolEX QL jQadzj dzlstso ISOC Y| BE
G J dz' CHSEBOh dzj cts AtsLw2fMmlse Oeé. Clstsls d3j IstsH
GJjdtsksdfdyjMStses d@3j stHO Gzdz sddztsC zhdzsse

tOLrodlsdy MfJjShtesMEfdu MSdr Isj n datsdzts
sdf Jteseo Odzdw BrOL Is jsigdeks o @Fzdz'tsH O FzO ) MIACL 1Dt s ) €
(matrix-assisted laser desorption ionization time-offlight 7 o tej d3W §f tctsdzj Is
zOL j tdzOW H j MBsteB ydtsdzdzOW disdedL Oydv ;-TOO MM
My JShtesMiBsfdY LOdBOJIs ftosdid  zlssyslEsid (t
GJdslsdyfdud MEddd d3jlssHOBd dmmdz Hise Odzd v,
dmf sdz! L s9 O MW HEZW OdZOdZJL O C0O0¢ BJj &ZE 9,
BjIssHO thdese Odz dz20 dtsdzdL Oydd dzdL Ols©O B OC I
o dtsh dzscdy 4 dzj € Isted ugdpStasaid W s g sdigded L ot
BdtdztcedyjMSdr foodzddjtetse, fHtodmbkzlsMmilselkzs h -
ftotsdzj s©O HB HjlsjSCBcO. lticd dMftsdz L s Od
tcj edMmMstcd e HpfQIKilstccdBOMsdz] S dz ftoj ddzglzh j MiIso j
] sdzkag@®@j fp HEBMIsOktsyds d3 ttOLtejh jdzdjds d Is
MisOdzH Otsls dzF n Emdzse dw A COtels® B &ZEBBOT A d
HOdzdzse s BJC B desets o9 dHO/ fsHoadHO R OtOC
f Odz2 yj o e-TOMAIODBAO &z L f tetsls | ts d3dzts G sy J frisChylisf@fo (
mMetslse j Ismise z¥ M d d3d BOL Odzd H Odzdz" ~ sB j Mt j
tcOLtej M jdedv d dBsyjls B"ls! dMftsdz L so Odz dzj
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ZOf ted d3j 6 d34 Isd yd dzdzd dzte § L d #PB J, dzladeis ~d fHsdDW d it
d HJ dalsd W d8AISHSEM]. |

l &Z20Mmistswh jj otej 3w, ZOtewHEZ M o7 h jECOL
"destts dmYsd Lizjishvw d -dejOdzipls{ch i) fipSinty j  didschif
qddzd cj deslsdf dqtetso Odzdj . 1 0deBBdziJ dL o j Mmlsder
GJdslsdf Jiecso Odzdw WwWodzw ¥ Isfw :

1) cdetedHdL OydV tcts ed@BRIEm dzd 11 s d
B ¢ teisste6 Odedtl B3R2H ARy 1O L dzd W dzs & d i g Ay of i y gzt
4Ozl j4B4izz o [ tOL dzd ydz" =« BBHJW JE OYydw - ;

2) édBtdHdL Oydwyw IsslsOdz dats?2 G j desdzdets?2
g sdzdetsdlz¢djslsdH d &d L Sdi PBqddmne sz ¥ q dz
dLo jMmilsdegr » G jdzso HOdzdzsets 9adHO 43QSIsjted?2,

3) 1 dzj CstesWstej Isdyj MS 5§ dL zyd dzd 4 i o
(SBdzdyj Mlso®© d t©OL dBJtcO § dzOL d¢zd H) ®39d dzd
JHAZOC-50 ddz Mis OB d dzddzts M IO Mfsds@L EZIstcOlIs ' BOGC
ftcdtsBtcjlsj dedw HtclzG d n f dzOL dsd H tcOL tcjh O h
s¢COL OdzOM+ dzj HisMISOIstsydats 2 ;

4) OdzOdzdL HdAzddz tojMstcd S ydsdedzr = WicOE X
polymorphismé RFL P) . 1 OCIsjtedOdzt dzz¥ 1qi$sls Ot Ot B |

QdzOdzdL dqelzs Is n f sditsh 4 & 1 ez jdE) 1€ tdsEoVSEY tdsjtoL | Q
fzdz mMdtclze h Pulg FigfdsGad jElecfrophoresisd PFGH f sL otsdzw ¥
tcOL Hj dzv Is! WtcOG d3j dzls T v s fn Bisdz! N 52 d3

CjdzjlsdujMS et toHMiss O MOy ked of Bj d§ S dzddyy t
O sdsy j dd t]jMsiedC ydedsdy & ¥ tcOc 8gp, dzls s o
230, 337,

5) Bj st W qldzkt tof tod dals d dzg e sfdztso Odz
BOCIjtcd Odz! dats 2 [1 S f dmf sdz! L s9 Odzed j i
ftcO2kjteses ddzd G102 Blzetas,isH oz dgd &  gdgHTS o |
L dzj ClstesWstjlsdujMSdd OdzOdzd L 5287, 43245 C s s o
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lddsdyj Mty wsHMmMlsets ttyjddoeOsls 5 € dd
(f sdztsfy) ;

6) dBzdz IsddazsCizmdz 2 0OdzOdzd L multithdgsiza@riabke © dzH
numkber tandemrepeat(VNTR) analysisi MLVA) . J Gjdetsdzd GtOCIs
BOCIsjtod 2 o Mistcj yOs Ismw WicOG 34 dzls [1 S,
ez € dzj slsdHde" » Y sMdzj Hs9 Olsj dz! detsfilsj 2 ( Is ©OdzH
fcolststeso Bsy JIs L dzOydIsj dz' dzts o Otso I tstts’™® O
sB dzZOtczy do O Ispw o @6 J dzOr B J dZE 59, ® Htkzecd
[ftejH]dzj dzd tcOL d3] tes5 O IsO¢ dn WicOG d3d dzlstso
fcolssteso) d@sy s Brils: MhMikh jMmlseodzj dets f tod ¢
OGOt L detsdz G § dzj d dzd orp Yebffighf Hzie dzdsd Hate oPfl .Is
Bj Y HEZdZOtctsH dzZOW B OL O HOdzdzgr 7 IsOdzH j d3dz" =
[14] , ylsts tlkCter a0jls "tsteshd] otL @3ty dsmisd

7) MmMiCojdzdteso Odzdy BIsSHJjdz dg' = dsStEkzMmMse .
SIsSH J dz/ dz'BrOColgfjHtdfp? d dzj dd&3d 4 Is kdzdoe j tmMOdz dz

8) bdfdttse Odedj BBz dz' Isd dztsrfulti fipdzis sEqudngeS o j ¢
typi ng, MLST) . [ jIstsH shdetseo Odz dzO  ff oW o2
fsmMdzj Hs9 Olsj dz! detsisd Mtsslse jlsMmlselze hdrn ¢ j dz
~nSLiMs Oé (EBeydaso§ , dqdzj* hdm HEBMISOISYds |
~n Ot OCIsjtedL 2z h dr mw d3d H dzj dzdz' o3 dz0 ¢€ s dzj dzc
dzj 2Istc Odz! dg' = . J tejLizdz O] GCOYHTM2 hIsOds
¢ Odzdzj dz! dg" o § tesw d dzj-tgq f S(dzeded  {csnl] § dzip Gzl Tpaed
vtcOQodzj dzdj (tsdzzyj dzdz" = HOdzdzr » d3i Yy HE MtsB B!
B N HE hls O &33O B d dn Gjda sdud ME et
dhf sdz LsoOdzdj &3 M J ydodzdL qetseo OB2E\BHs {f tosC

RHJ dzlsdW d SFQuladfersis d HAWW J g8 dzyd Py f¢tsHod
IStcOHdyddtsdzdzs ftectso SHW IS, dimimdzi HEY ttsMisse
Odz0OdzdL d odtelzdzj dzls @B Mmis: [ HHIZDC ¢ tc tf dsfifdslzs [B
o tcj d3d ded d stczH O, 1Is(d 3 IstsHT ftcdots
o dzgzIstcd dzOB sStc Olststcdzts G s [z 8Os Oty Q@ edzgfle'r, fits OF d L rORJ
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F.tularensis 1 st sz tsyd d2@ or Ms¢ ddzlsjteim € df
[1 s, SBd&ZOHOs h dr fworhjdzdes?2 ©OLtjh O h j2
fsLotsdzvs h da B ded BdL Jteso Ols ! Ctsdzls ©OC IsT
BCteststce Odzd L &3O 3] .

[ sdzjCizeity dzj Isdud MEdJ d3d ISBHT ZzO dzOmilssw
HdW W J to] dzy d Bapdsgllade s Ol@rensis©@ IsOSC Y jJ Hd&zv f sH
hisOBsdBiso 852 dHJj dasdW¥W S Oydd bkzdzwtej ©gd?2 detsects ¢

sO¢C d Hdzw dBdesedr Hikzedr BISCtotstce Odzd L
tc s H O Francisella ftod d3d dgv J Ismw Mmd GoJ ddtetse Odzd
f smdzj Hs9 Olsj dz'Sdztsfgls dnn fjsdp@zj ez s h Jd3 Mt Oo dzj d
f smdzj Hs9 Ols j dz! detsflsw dzd . stesdzy Istsats, zO t
f sdzj Hs9 Ols j dz' dzetsfisd 1l Iss@ s G J dz0, BZv dzd
ddznd S Oydd B ORabgjsédla[214, #2FH O [ H dzO€ 5, o Mdzj H Ml
Misjfjded Sz tco Olsdo dzesMmisd HOdzdzse s G § dzO,
CO¢ Blsdj yortls Ooltster , OCYj] HjljSIsdelze s
B Ctoeststc e Odzed L d3ts &. philodsir@diaddj , dzjSCOfls ster j 1 dzH s
Cdzg M § 2, dalthachippogysittal114).

H cOMf tesMisteOdzj dead § d3 d3j IssH 59 i tsdzdzets G §
o Jj dzd yg dzd j o3 C sdzd yj Mmls o Banciséllis Ogzdzts e L o jofipls d2
fsfmdzj Hs9 Olsj dz' desfmis' & 1 s (& ddafnlststy dzdetssizls

My Coj ddictso Odz G j Hztmldgensih32 hh|dsOHglgisrairagia 2

h |s © d3d3& moatunensis d 2 h Is O dzdf®ancidella Hi® dzj ks sy dzj dz
MdMmlsj BOd U Ms ddB f sdztsy § dad § B, HisMis k
http://www.ncbi.nlm.nih.gov/genome/?term=Francisella) B " dzd ftc] H tc

fsdmM¢d Bdzd J My dydi¥ dydz" = cJdaiIsdud M&dn
BICtootteec Odzd L @Bso | IssEts tHBHO.

] cOoyjmkej kOCE2 &dhjdd dMysd L]k
L dzj RIPRER . Silstsls ¢ dai s U MS dA . isdzj o3 jcdskizsEo
jdkj216488 , fedhbklsilsskjls IFranesglpd o @y €o
fsHodHBe bkbkdvi] B2 dscts -&d S st Ehilosbradats dzd y
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His -0 ¢ tsaf d & j destukgrensis subsp holarctica [459. 1 F mMts€ Ow
Mydydwdydesmis! d diiewe Istf & sApE Grfaffdsiz’ L 50 Ols
CoOyjmlseaj dddh jded Hdzv OdzOdzdL O dfflstsHisd3 1 At

v O6 Y ) $Oud mise j Ggde Isdud MS dn &Bd
CsHdtlze M dj dj-Yobyetshfteses dyd § BJ dz¢ d:

1) ontsHWh 2 o ighh®DsQuC MG tcS Pl ¢ sH Jtck
dzj SsBAtSHdAr 2 Hdzvw odzkelstedC dzj stsydzsets tcOL d3d
BOC toetWMBPAAETL LOLCHERABHAB)23 | cBsdztcedy ECOL O
MtcjHd h BOlEdsis tcj o™ " O, Is 1Y yj 3 & o dtclkzdzj dzk
sdz ftcdMmikzilsMmiso ZHjdskz ro SCoxifddvdgi, o0 EknoviciBa@ g3t o
SHdRY [ vEN jdesdl 5f tetsls jJ Mis d to 5 9 O phbiemiragiad L s dz
ts B dzO tc Iz YiglQ46d;j dz

2 ) 4 didpA CsHdkze h d2 BJ dzs¢ 357z "N dePlzdzdzd o3
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tularensisd mediasiatica yYlss &y JjIs MoadHjIsj dzt Mlse ts9 Ols
dimsstedd {1 Isdr § sHsdsgistse . Sisgigeazdzze ctokzf § 2
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fsdzdetsj M CoJd dzdtetse Odzd jO ¢ jj deth)csO ,fn dasty d dfis- dff
d d3j MUYA [273, 274 . 1 B8 dzJMLVAISHSigtiss dz! L 2 j Isfqw  H dzw
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COudMmMise© HIMC tod dIFIHOY ¢ dgiz¥ d If sz Bigazd ' HJMS
M smMsedesMisd Jjcets By dts dhfsd L so OlsH )
sdf Jtetseo Odzd W £ OCls O O daEBEzd472 d OdzOdzd L BOte
Hi dzy ydw dzd/ NBEE)B04 Od3dl (mewiL d M {lsdd3 Hdv ¢
tc OL dzts ts BRot@arafisis d L dzOh j 2 Cdzj Sydd, mMemists
sksdzsmwh damw € tcOLdddddzydy "dgf =~ Se1@LddrdOullzs § 6 J
f tafn s Y Hj dad J , a3’ d MLgAZ' L 800 dzdse BPls ®K M d 2
tcOLtejhOsh j2 MfshtsedsMmis: ¥ d MtcOo dzd s j dz' dzt

|
MLVA

|
|
|

insertion sequence probed RFLP
[
megabase restriction analysis, PFGE
B|

AFLP

|
]
|
|

rep-PCR ]
I
AP-PCR, (RAPD) |

ribotyping (rRNA gene probed RFLP)
I

RFLP of rDNA genes |
|

DNA-DNA hybridization |
| |

16S rDNA sequencing |
| [

MLST |

| | |

whole genome DNA sequencing

TToaBHI IIITamm,
H30JIAT

I

|

|
CeMeHCTBO ’ Pox Bun

it dM &S dismdlj d dzOY ©OLtjh jh O h Ow ff i
sdf dtets@™ded v [
1.3.3. 1 d dzd Is d WidfsSsdfidsd wsiigschd 8 OL dzd ud :

F. tularensis

[BtcOhM OjIs dzO MiBWw odzd 3Odzdj Ists, 7yYlsts B s
ftoddsj dgv j 53" = HdzvW Y tsHodHBoats?2 HJOGdesMisd S d,
Gjdd sdud mMédnm M jdzj 2 dzdets doj dd3j® " dn
FCtoststce Odzed L RO, zdets f dzj o' W idzj dedzts? WLz
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stczH 5 BS sfls! dzd ME szl €5 Mmdzed 3y Od dsdzd gstd jug dgi&
BBj sStsHts9 Odz0Odzd L © dzOH StcOHdydsdadz” d3d B dt
ftoj HiMIsOo dzv j IsMmw OCIskzOdz' dz" &3 f ts doi€ls st jjdz
ftedmMkzlsmisoso Odzd BT dzd h E BHdtsets dL ft
sftcj H] dzj dzdets] W Jj deslsdfdud MEBsy Gtetswo dzj dzd J .
LOHOYO ftesOdzOdzdL Jqteseo Ols! otsL sy desMmils! o1
ftslsj dzydOdz! dats € sH d to#sfhtedjri jWogwte s jddels 'B d s~ d o5
fsHodHBe bEzdwt] 32 dsects BB S tetsB O.

b-dzOC Is OO L dzOW F. @&arksndis vdasdgis j Is fiyw SHddd dL
HgOGdesMisdyd MSdr HtodL dzOStse HddzY HJWWjtejd
sSO¢ CO¢ 1 Iss jHddzMmise j dzdz' BSEBHOdH BEAZOEBYYE

1 j®C IsOROL dzOW @€ deasdaticlig O dzd L d3ts o s
Wijttd3j delsOdzd, MY tsmse ddzBF s @BMgE j § sk ys j @
f slstsdislz dzOL o QL Isdgdz0 B Gk Is O i3PIs O ftoed mizlsfr
Gjdesdzy BBdz " ddzfmls ot tdf cOdedcL] Bl ,» IsPdifdes Mo v
OdzsdB dtslsd S stej L dflsj dals detsfyls d .

[IsCter sd] OdelsdBdtslsdS o wWoddsfm! s H dzd o3
diststedd bjtOfjoldudmMséts?2 BIHdyddr , f§Lot
NdLdzj 2. SYBSCEO OddsdedtlsdS e j ¢z @ @Qd® M A dp d
sfkzdzd Ctso Odz Mo tsd dzOB dzs H j d&faphyltceccus| alzeuss d tc
zO0 yoh<¢j M Oc OteReugillium nGatue{205z] dzdztic] 6 SH O
Br dzs f tsC OL Odats, Yylsts ddzcdBdtotseo Odzad J tc s fi)
94N jMmise O, dzO fedOrtfciiSAs [P jjdmdoy § ¢ dzd ded uJ &
fjddyddzdzd dz©@ B dzd ff tc j1OQ tc d dzv IsIHOdYHN ddBw 1 G
fsCOL Odzd , Yl ts bEaaC OB d fifydzjg HJj lsOdz dats
MsteckCIlsktc® 1§ j dadzd yd dzdfinigOte i si'fBi) c Wb | dz& & H
ZMmls Odzts 0 dzj dzts, Yls ts shdes o 52 Btsdzj € k& dzr
O destf J dzad yd dzdzO dzets o O ¢ dMdztsls O, O ks ©OIFdLB'E
Ctsdzgiog] [ [ sHdW- 20O PHBdzsects S sdz yO fkzlsj d3 f t
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Yjifj2 §shmdkyddz0 slficOo ds? Istsjysisd 0orddzy
HOdzs G &5 S ZOMMEL PiidsdpB § B C 5o

H H H H R HO
RN L5 RN 38 A B 0 SR S N L
r wT 1 " _ /O Rt A, 1T 2 1.5
1
b MK 0 P HIF );NQ_/_ s g
: N 0 N N
0 . 0 0 0 , 0 } d R g
Co, Co; C0; e, Co; C0;

Penicillin Cephalosporin Carbapenem Clavulanate Penam sulfone Monobactam Penem

t gz dz &S HYY d MBUdS bdzAC s OREsects Ctsdz! yo fklsj o
BSCtso’ 0 408 §j 2. |

J Isd ud dzd J fMdzj Hize A A dzj Is h JiesC s
Mddasd sdud Mcdd d §-e@Ef5@dglizs lsiddyj MY J4§ Oddis g
COteB Of jdzj A" , € zOo EdzOdzOIls, dBsdtsB OCISOB

{ HdAd2O0JE tcgB ' mMih jMmiseokzsls dzO@ 7 J dBdzj B ts dz,
o L A3y dats, W dzw s |sfpw mMod3r d3d ftod Mf smtse dzj
f dzOdzj Is g . Il EHEyd dzj M smtse dzr d3d € O Ctdsq Liadgats
ftcdtsBtej dzd dzj MEBsdz? S5 HBY sdzdzedIsj dzt dz" = d3J -
GJdaj sduyd MG 52 ddW¥ sted3Oydj 2, Colsster J f &
Cdej 6sMisj fteddd3dz je ®&BjMsO BdlsOddY dO |
fsOdzt de OWM:! M oeLHi2Mbdd] 3] DRBEdg ¢ s ¢
sdzd dzOh dzd, yYlsts JddA4H. w®E o Gt g Misi@o i Yy O dzO
ftoddsd dzj dzd ™ f § dzd yd dzdzd dz©, Bj HdYydqdzO Mlstsdzl
dzj B2 B C o8 tfq GhdsL Bpstse M j dzdi B ExelidzOc iz
tcjLdmMisyg didsddfsgdzed yd deadzd dzz 6. H OISO I§MPW B 1 AUASO
Yylsts ftedyddes?2 EfMmss2ydesmisd 12 ctoOBRSIsts
wWeodw jIlsmw  jj M smtse dtsmls sSBtcOL B9 9 Ols! 1
[107] . ] sHBB dz" § W tod3j dzls b-dzO 8 s @&zdgOu il © @ dizts
s ted HJ dzd dzd ¥ SssBdIsjIsO 5 desd3d dz& dzOlslzte
tsB N j flsca@x, Is GhzOL T CdzommdW dydtekze sfqv € OC ¢
CGdHtesdzdL Od@dHBe, @ONHaYdzsd, do Hiclzdzy &dz' j
mMe Miiwg@s @&d yj M dA77]Jo0d3dH s & |
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b-&zOC IsOBOL ' ftcj HIMMIsOo dzw ¢ Is sB N dtcdzlz
WEzdeC ydosdzOdz! dets tcOL dzd ydzg" - W tod3d dzlstsea, tsls dzc
b-&zO ¢ Is O d3dz" | OdzsdBdtsisd € d, sjd3 MO d3 B4
BOCIsjftsdcH zyj delstso . l tcdtetsH dzOW -tz & 6 detgmls
nOtcOCIsjtedzO Hdzv dBBescdr o9 dHtse dBJSteststce Odzc

i OL destsB-OL IFPBOL GYftcjHJ V] Ilshmw:

i Mke MilstcOls dats 2 My Jd ydwdydesmils: & , Ists J Ml
sftcj HJ dzJ dzdz" -~ -dzOE€ DG 4 j bzd y d dzdzd dzts o yd W o
BsdesB OC IsOdBseo, ¢ OteB Of j dzj B9

iykze Milse dis'jedz: WztsHnj 2 Mlso ¥ ddzedB dlststetso

TdzsCOdzdL Oydj2 StsHdwkzehdn dmr 6 jdzse ( a

ismtse j dedetsmils 8 MlstekzC Iskter B &ZE B 52 dBisdz

Vjted udfmdzj dede" § e j ddsiisd ¢ shmdizy ddd
Mdmisd @3 ¢ ZOM@@Y {O@VYJJ b

1 jtco OW MmdmMbd BOYEdzOmMIMlststcze ML HOdZz P.
dzdq h ¢ My smtse dzts M ls ¢ edHtetsdzdL & f 20&dTy d dzdzo
Sawai B' dzO f o Hdztsy J dzO tcj OC ydqw fn d
Hsf sdzdzd Isd dz' dg" 2 ftedL de@i¥. Hdzvw S dZzOMMdW d ¢ Oyc

M.H. Richmondd R.B. Sykestc ©Oj ez dzd o fMmj dL o j ffls dz'sjH s
b-&zOC IsOBOL ' CtcOBsIsted yoOIsj dz' dzr n B toststcE C
mMke MIstcOIls dzs G 5 My j ClstcO, ykemlsedlsj dz' detsfyls
CsHdtolkze h d2A0l]ce j dzsel. 9T 6IsO ¢ dZzOMMdW dS¢ ORE.Y BT
Sykesd M. Matthew [44€§. ) ip-Mitsgiashid M. InoueB " dzO 9" H J dzj
Hsf Sdzdzd Is§ dz' dzOW ¢ todz ff th @ ts fpghRjeW 2 W t3 Goi@fldizls ts o
} 6 j H dzts ) JRdzax@ler o 1880 fMmnj &30 CdzommdW d s Oy
sMmtsB § dzdetsmis d fJjtoo d ytBRIs O@BLcklz ¢ Isuz@? b r dz
Bsdzj C Zdzv tcdz 129 C@EOMNo dpsd3 Y4 dzlstey W Jj ted3] dzls s
md ted dz0O, d disdzj Cizdg) ed@sd20C S@REFPH " ] o 0OCIsd:
Colsster n tcOMf sdzsy J 4 . dsdetsLyddz¢ @ ' did s d
Hsf sdzdzd Isj dz' dzr = ¢ dZOMMO W jted3j delstso MsH | t
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CzOmif yLW oz sted dzO i 56§ 1 O fddeepiplzOD G tc O 3 Is
BOCIsj 182 [l dijsimdzp o d3w L dzOyJ dzd 4 Mistelz € Is |
oL tcsMdzs o Mo wL (d Cc tcOMh dqtej dedj &3 d M sd
HJgOGdesMisd S d dJ-zBgE PE®p Odzedw b

] cBtcOL 5d3 Mo o dzd dedzs?2 € dzOMmmd WBIshOy d d
9 16889 MdMmisj d30 -de@LL I1Q@HL) Blzd Wz detso dzr | Gz -
ofitcor j HfwijHiteddwWlsO sfriIsCO fteso jMmisd ¢
stse J dzdetsmlsw dzd (M j Sstetsd3 OCIsdo dztsfmisd, Y Iz
Bedz] CEdzw tcdzs? MlstekzCIsktets? WJted3dd dzlstse i tc
BdCtoststcs OdpPL BEfonils j BO BF dZO kIlstsydzj BBh, d HE
GJacoby MgdeAr os n Zyd Istsdi dzso ' - WoJ te
1 dzls j esB OCIsjted 2, d o dOmlstswh jj ot digv 1 t
322 . 1dx%d YtdoejH]j dz@OC sx@Odgbplki {EJOqp™ L b § §
CazommdW d ¢ Oydsdzde &3d fMnj BOR], 7Htoj Hdztsy j dzde

v OB dZff-g @O Mmmd W @yl ® BEhK. {L35]

JBuSh' 1989 Bush Richmond- Mitsuhashi-Inoue Molecular Inhibited by: .
acoby- Preferred Representative
Medeiros group Sykes_ class ype class 2 substrates enzymes
group (44) (253) (194)* (2,121, 132) CA" EDTA i
1 1 Ia, Ib, Id CSase C Cephalosporins - - AmpC enzymes from gram-
negative bacteria; MIR-1
2a 2a Not included  PCase V A Penicillins + - Penicillinases from gram-
positive bacteria
2b 2b 111 PCase 1 A Penicillins, cephalosporins + — TEM-1, TEM-2, SHV-1
2be 2b’ Not included CXase A Penicillins, narrow-spec- + — TEM-3 to TEM-26, SHV-2
except K1 trum and extended- to SHV-6, Kiebsiella oxy-
in class IV spectrum cephalospo- toca K1
rins, monobactams
2br Not included Not included Not included A Penicillins + — TEM-30 to TEM-36, TRC-1
2c 2c I, v PCase 1V A Penicillins, carbenicillin + - PSE-1, PSE-3, PSE-4
2d 2d A% PCase 11, PCase III D Penicillins, cloxacillin + OXA-1 to OXA-11, PSE-2
(OXA-10)
2e 2e Ic CXase A Cephalosporins + - Inducible cephalosporinases
from Proteus vulgaris
2f Not included Not included  Not included A Penicillins, cephalospo- + - NMC-A from Enterobacter
rins, carbapenems cloacae, Sme-1 from Ser-
ratia marcescens
3 Not included  Not included B Most B-lactams, including - + L1 from Xanthomonas mal-
carbapenems tophilia, CcrA from Bac-
teroides fragilis
4 4 Not included  Not included ND* Penicillins - ? Penicillinase from Pseudo-

monas cepacia

4 Csase, cephalosporinase; PCase, penicillinase; CXase, cefuroxime-hydrolyzing B-lactamase.
& CA, clavulanic acid.
¢ ND, not determined.

[ dh j dz-dzOCHsORBdzr = OdzsdBdislsdS s Wodzwe st
fiflsdHsecdkdS OO o Cdzjlstsydzs?2 flsj dzSWL ds OF
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BdAHE OB dmdzslsde di3d MO OB 4§ IsdH
sMisOl O dd dz0 BSC o' rn HjtlsdHtse (IstcOdzmy
Witktd3j dzls IsteOdzmf J fIsdH OL O, O dzj sBrmfSHJABOW
tslsh jf dzj dzd d COdE) depffdeztsso ' D SEMH9OISSC 5§ j felsd H 59
ZzOCIsOddz" j| OdzsdedtslsdSd HJ2Mlse z¥ Is-Ala-D-C Oy
Ala 9 fJiflsdHBsedzd¢Odzgy d BEOLEEIS (89 Odz
YJ dzlstetsd3 IsteOdzmt j fIsdH OL ", 1 Glpjddrdiddd-dsod@igiisiz" d2 dzcW
flsj tedud MS d dzdzfy MEEAMEHZP" J2 FijtjHOU] Oyd
IstcOQdzm J f sdH OL T d f sHtsB dz" J d &3 Wi te
stcOdemyf j f IsdH Jtetse Oded d, ZzOL " 908l OS] {.
l1 sSsHOo dzww fMmddalsjL Cdzj ssydets?2 MilsjdzCd, Odzlsd
tej L zdz O yjsimet se s dzdL dmMoO, 1OEC COC o dnA
MlsjdzCd dzgj EZtcOQodesea jh doOjlsmw ftesyj MMOdd
Ll dgHtse jdzade" a3 f jfIsdHBEdzZd S Odze JHtctsdzOL Oz (
fitej Mtcs2Ck o fHtotsyj Mkd @S c3O0dz' detsc s tets Ml

Ir sCoOw  tojLdmls] dals dzs s s b rOE jlsdipdzz R
Odzsde dslsd S Ods H OF. detes dzgf § o jlsiETds)  -HOIS fis OlsDls ataf
OCIsdo desflsd, stcOHdyqsdadets STtejHj dv | Bsj

BJ dzL d dztf j dedzd yd dzdzd dz o ff to d f) Iz Id&sf) ISCotaf@ff defsdzHsd ¢ @l
tej OCydd f ~nlesdiIsE j dzdz" &3 MEze MistcOIlssd3  dzd &
HdWW jtej dzydteseo Odzgdw h Is O d3zdl3ts o[35f, BGIH dzj OL d Ols &

[ HAdZOCABO C s O &R@ilarensisB " dzd dHJj dzesdW dydtetse Odz
dzdhf sfdzy §tsWodzygddW 3 IssH&] dfdsaixipte@dzdizts d3das
dMmidzj H 5306dzd  sfjowh j dzdzs B tOL OB IS | B st
Gjdeso E Iskdzvte] d@3d ? dzts GRstulatgdsts seissp mvicidgW 118, tc d d3 |
Br dzs ff s5C OL Odzts, Yylsts ftod ddzOSIsdoe Qapgddds ¢ j «
M a s H MiHatOR ISP O L s YersindeDtigrioeBliticed , § toj H Y sdztsy d L
IsOC ¥ J§ Wy dzW s -tz € S HEROL 6H dzJ dzOB dzt H O
ykzefmlseadlsj dzt desisd KBS toststce OdzgdL ;ZO ¢ OBy
ftojH sdzsy d Is! dzO0 dzd y d J z oBLBEHdIs} dizts Is|
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OCIsdo dzddOC IS BOL . 1 BLHdz 4 o " W & dalprdpdEs |
subspholarctica LVS H 9 O c@z@ZDIs ddiz0L , blapOLPpaD g jB ' dz
Odz0dzs e d yd dz ¢ j @i, Lausahg f O dedztslaflz ff to ts C Eztolizd tc s o
lted L Issdz B' dzs f s5C OL Qdztsy Is duds Slal jHegte®'ts H(f te |
Wid€ yd s dzOdzd dzts OCIsd o dzr 2 B J dzts ¢, sBj MY
O3y d yddzteq dzz C[lsd H Odzdz" J Br dzd ¢ tHIse jtey H,
Metslse jIsMmise s h da ¢ J dzB tulardagissubdplegjarctigdsl g idzdzts |
hisOd3d3s M HJ dij lssdj akidsod§Ydek'OL Odz ykzo mise dlsj dz! dzts
) CtsdzyJ dzls e wwd gizdz, 50 §f tod yd a3 EmMlss?2 ydo smlis
o smMmilsOdzOo dzd © © dzO My ftod Istc OdzmW st dZOY d d |
dzj Mih j 2 1 REISOE}dge Polstster slsd3j Isddzd EHTE
f sz yp ztes @ zaz0 iy tslsmizlsMmisoadj &3 dzOC IsOBOL dats
dimMmdzj Hse Odzd 2, IOEC COC fHwodw jlsmw oL B
COyYyd Moy BOWLS jtO® cjd¥ EMss2ydessmlsd ¢ Oc
I sdzj j HJlOdz dzts W J tcd3j ddsB, @5 wa tafefy figklz 21 t
tc O 109 . Jdz B" &z dzOFTUQdz Qafls SO B e sy dzls
Htclze J-d&g@ S HOBOL O3 € zOMMO ¢, o Cdzg yow ¢ Ote
35,0%, f Lo dzdfiU-Isls@zj Iglsd j dz' dzts?2 ¢ tedzQfCHfIsi© dFP 4 t
¢ dzO0dzd L f smdzi His9 Ols j dz' dzts ts'dls OV ] dAOO dift ¢ Ofy PJ
tcOL di3j tosifls. 586 4C sHdRzZQ Is B BEs D, L toj dzOW W s
ftoj HY sdztsy dIsj dz! dets, YosMmdzi §esGyPpdddo {Ha
MsH jteydl ¢ sdefmj tco GBXXK A I’SDNE s EEXREXN'C d
PKTG™® nOowLOClv) i tddat@ I EOdPOL, d HO9 O sl
(Cys69 d2%§k, ~n Ot OCIsjtedzr J Hdzv o Migr ClOtcB
fsLodzddzs ftoj H sdztsy dIs! ZOodzdydd k2 {Itaet
$ OB Of j dgj 3Od3. R MMdzj H BEBUAdzdfj s CREYL JOWRSH - L igistst
ZzOCIsO®BOL O, BzHEyd (Fledi$ dztusdzd tdydf o QdatR) Is o
Emlsts?2 ydo smisd ¢ OdzsdBdtslsdS O3 f Jj dzd yd dzdz
(YyjWozshftstc tias C B dzj dzd v ) . s OteB Of j dzj d30L dzO
¢ OL OdzO My HisMis Olsls ytizls dzdilag @ jCis o dzfitfiddb @B siEzd3 O L
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¢ dzOMmMmO ZL Cdds M j Slstetsds OdzsdBdtsisdC stcj I
EmMlss?2 ydoe tsmisd ¢ Yyd W ot sted dzO dFTULO dzdz® -
OdzsdB dtsisd € stec Frecai) BB @zls thsisB s Oy Bdzs o Is OB dzd

v 0B ZBYD Miss2 ydo sfmls: € OdgoE ek & Mg S O df
fesC dsddtttse Oddz' 8 o f &WLER] HEz CpoHIF Oinlse j ¢ JCda
stsls yj hlO®d, daj mkh d2 JHUSHdGES § &ZOL dsdH b

dbdzsdB dtsisd S [1s (&S e/ dzgdz)
s t5 dzls to FTU-1
1 J daL d dztf § dzd y d dzdzd dz 32 256
¢ d3f d y d dzdzd dz 2 256
o &3 d yd dzdzd dz/ mMlzdz' B OC Is O 2 32
o B3ts S Md yd dzdzd dz 4 1,024
O BsCMdyd dzdzd dz / € dzO 9 Iz dzts 2 64
[ MC Oy ( dzdzd dz 128 512
vdC Oteyd dzdzd dz 2 1,024
vd$Oteyd dzdzd dz/ & dzOo Iz dzts dz 2 256
1 g j 8Oy dzzd dz 2 64
1df JteOyddzdzddz / IsOL 5B OF 2 32
AjWOodslsddz 4 4
AjWEtesS mdd; 1 1
KjWkOoLdHd® 0,125 0,5
Aitls OS¢ Mmd o 0,031 0,031
£jlted OC Mtsdz 0,031 0,031
AKiWitgdao 0,031 0,031
AjWsSimdlsddz 2 2
AjiWkjkoL sdz 0,5 1
[ 8CMO®OC SO 0,25 0,25
dLIstej 5dzO B 0,063 0,063
RA&3d § 4 dzj d3 0,125 0,25
[ jtotst j dzj B 0,031 0,031
CtelsOff j dzj B d0, 00 00, 0(
[ stedf j dzj B 0,031 0,031

ddzj HEZj s wisdg] IOdBEDEAS cedr dzd B dzOtclzy j dz@ ©Oo
Yd Isr tog m fsHO dH B Isz dzv tc J d3d 2 ddistalsensisd&3d € t
subspmediasiaticg . Clts MsedkzOmMEzjImw M GlsmikzlsMmise c
Emiss2 ydo wADIS & Ozdz’bds Odz85 B d Sl fAOOds [ o] L Is
dzj © " W fdzj dzdz" d3 slsmizlsmise d J ZzOC IsOBOL dats 2
B dzL d dzff j dzd yd dzdzd dzO d  deefliadiatcy j W d dzO0 bk § tSH 9 ©
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vOCyJ, Cttsd3dy orhjkzftsdwdlzlsr » 64 dzgtseo, ¢
OdzdzsIsd tets 9 Odzdz” NCBI g 'dztz@" o dzP§ dz@O§ b P BOO @O ¢ ¢
1 ( d&3j -B-@ads O dgip:L/v@vw.napi.nim.nih.gov/genome/51.1

sdzj HEZ ] Is slsdzj IsdIs! , blajls tblal ,tc s d® lscQ Cdatsjo
orhjbkf sdzv dzlz Isb=20 CdsjOEDEdzts Qo dzts S OC d Htek
Hadzr 2 Bsdzj dzls dzOSCIsOB30L o B MY J ujddd bk
¢ Htczeddyz aOEfsOdsgze b tsMIsOj Ismw BOsdL 2y
s OtcOCIsjtedL 5o Odzdzets 2 . l jtcotstsyj toj H dats 2 d oz
osfteshm 8 dOdzdydd o dkzlstedo dH HezGL Is @@@O dzdft
OCIsdoadesmisd d dmr GJjdgjIsduyud mMSédms BMdzse-On,
HdWWJtej dzydoOydd MmMtej Hdz] OL JOBMESEets f sHO dHC

lds zdzwtcj dsd 2 dzr | 9 OC yd dzr

141R Miststcd W ML HOdzd W d dimf sdz L s Odzd “
9 OC yd dz

1 dzOdets d3j towigtsded jJd Lz dzw te j )3 © w b &9 3 AzO W O«
s jIsmMeddsd dMmMmdzj Hse Olsj dzv BB  Bdzlz yj dets  d3c
L Isdsdzsedd, {1 fdHjBIBdEZtcdd, HJOGdtsmIisd < J,
Il 1tlsts oatcj di3W otfftctz® i o dzyfigtc O dzflzls jf dsiidipt@z@adf & tc
9 0Cyddzr ftoslsdo 1 Istsets dqdaW j S ydsdzdzse tsdzts OB
f sdzeyd dzd § ©2 ¢ ¢ o3 g . 19482 Isz dzw tc j d3d 2 dazt
dlslsj dzz Jtetso Odzd 4 o O FyudadzdzislcSs B 'lsdsizdz@ smis d ¢
tcjLEzdz SOIs] BdtscS tcOIlsds ~dzWilsGm i@y Ji2d IsfCudsd) tais
MsH J oy O j 2 dzstc 3O dR86kAE] tcfgtsg tStdyddstBl j dzd J s
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LVS F.tularensisH dzw  d3r h j 2, SHdOSCt HJjdjydw (6
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[296] . RLoJMIsjdz twH tcOB Sls, tso @ teffe v hij dgdzij-
Codsdzce d ydes?2 toj StsdzB ddzOydd k& rRdzp § s, -
d dzO0¢ Is d o O vyefAd rexBCdets £ dzjSlsyphdrduriumtf tcd @ sH dIls €  fydzd
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[132.1 4 W4 CIs recDEJ.tgp@murium foHEZSISSd3 S Slststetse s
RecD, B d&ZOH-OF tzfs [p soh ~ | d5{]C OQ WisP d daedfls v d3
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L otsdzt ydtsdzdzed tetso Odzd d fHtotsweodzve Is tc0284zd ydzlz
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dL d3j dzj dzd ¥ Mots2Mmlse E 90Cyddedz = " IsOdBzBs O ,
wodwelsihfw sSftejHjdveshddidd WOSCIststeOdd Mnflzd 3 4 c
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IsO¢ Y 4 s j tc @eAs tdzO ~etg HiO d 2 W ZzO dzj S Slsstets(
s J cOls Storech & 1200 O Isfw ldkacis € v Isgtda@ | 1 «
Gjdae@AdlexAdqdzj ¥ Is MrbHdkzE MstkzClskzlz, sB O
Yyomlsdydzts 6 tsd3sdzs e d ydz i dbkzCdj slsdHdzr &3
GJ WA Mis! HOoO MO2 LEXA-IH L EHBOdZPW o MiedfAj tcOls
sHddz HheRAR-Es] dzts € MoweLr o9 0j Isfigw de@A LsHEQ vefOldsjtsds t
fesydzi 4, udd3 M SeBddd MO ISOBRLGY. G jOlt
1 sC0OL Odgls s recAlf sH tsB dz' 2 F.telgrelzsis  tctsw o dzw j [
WEdC ydsdzOdz' dzz 6 0O¢ IEfalid@BliPsl frip H jlsVQidgdisis d3 )t
G J dz0O, fsor hOv Estdyd addffMls: v OX YA BT dz tSE
Wiz dzC yd tsdzO dz! datecAPE istd B dig' 12 F. talgredisis subsp. novicida,
My smMseMmMlselzs h d2 ftsor h jded® E.tofIMMRMR £sMis d
OdzC ddzd ez h d d312@.] O ReEDPROMlso zjls o § dzj Istsy
ot ri ded JuSBSN M is[PEFIB2Y. [ j =~ OdHASAdzH 2 ¢ yd d
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Cdzj sSE@Rsmdztso Odz dzO oL O d3tsH j 2réeraelefxd 1 § ks 2 ¢C
LexAwW o9 dzv jIsfpw tojfftcj MMstesds d fsHOodzW jls OFCIs
dtoj Hd flexbe g EzsC ff sHOo dzv nld dalgtp B Ml o jnREdAs) L
[88].

] 4 deecA d B J dzts ¢ RecA sB zZOH O] Is Btsdz: h
ez € dzj slsdHdets?2 d OBRBJdesS dMdzslsdets?2 f tsfdzj H B9 (
fsHIse JlcyHOjIs jet Cdz¥g yjoks totsdz o MmdMmls
F. tularensis I B Moldisidi Isj dz Miseo k¥ Is reAAL dzdcutsf W § tots HGL
d3d Y H Iz oFftul@aissisd F.phylomiraghiad dzj iz j Milse j dzdz" |
ez € dzj slsdH dets?  sfdzj Hs9 Olsj dzt desfisd d&3j Y HEz
ftcdotsuwh j2 ¢ L OMJ dzgj tSHAzs52 OdB3djiddrkCjid MRAsdsA
[ IsOydww j dzicA dzj odzdw il dzO MmMftsmtse detsfls!
dzste B3O Uz! dzes? C sz QL Rz MOBsQEBISS | BOC s OG t
J774, dets Mmkh jmlse j dzdets Mmdaed ¥ O4 Is MY s{REB dats s

stcOQo dzd Isj dz' dz 2 O dzO dzf] 5 M dzgzle S dzPts I iz diztis  Is «
tcOL dz" - 1 Feamasdllagsow oreflt]l sSHtsBdzr j] G jdzr . wtcOod
YJIsr toj » tFeHasedsisso W o d dzts tc OL dagepd v 4 jiRdC | dzj
wo dzw j Isfpw S H dzts 2 dL mMei jHdded y Bz dz' Isd W
(1 CL Bz dBPFP 1L O tsB dzOH O8O0 jd2&d424p y &/ =~ j dzdZOL dzts
OCIsdo detsflsw dzq .

ltotso j HJ dadzm 2 € s ‘reclsd jlodits 2 P dd@zg s o j Is M ls
Oz dets € d Mdzts Is dz' = f sfmdzj His9 Olsj dz' desfls j 2 B .
szdzwtcj Gz 2 dese s B SCtesB O M d Mmivedor NTk 280Ddzd j d
orwegddz d&zOdzdydy o dr ORBJdesC dMmdztslsdzr = f 5
d fteslswy jdedzr | B dZOMIsd HJ dzd yd?2.

I'rwedzi dzdg" § MeatYdd 64 dad Is FUDIEJETTOMIOS o 16 |
o hlaMNgyy o  BYfdtedyd MEd Olsls s ot @ alzfiztzds
SBLOLEs Odts o 52 SlCr k2 ©OBSd INSEsdzp@® dz
M5 B H das GO W Ed e o OL S40O4ES ¢ 5 azj BFg0918 ¢ j dzC
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Ho 52 dets? Fdgitakest@echuS 4 s RO dEcIpB W stcdzd tets o O«
ftoslsjSIsdoder 2 ddisdBzdedlIlsjls & dgr hj 2, dets  j 6
Wistedzd tolz j d30 . thlalesH BBz H j dzj Is d tcts 0 @piedbOd3s ¢ j dzts
sdivV Yy ddzd jefgwizv?W¥ OCIlsstesdz o Jtclkz dzj dals dets s
BOCIsjted?. |l 4 d&" IV SfHddedz,s W g § dzdsd ff H j dzlsd W d
GJj desdzdats 2 ff sfdzj H 59 OdhySdizsubzsiigeedsis ' Isdadzdgon 6o €
o qolzdzy dzls dets iy Is ! H Odzdzts G 5 fsHoadHO jhj f tc
o d tclzdzj dzsutbapliplardtica sd vV f d dzd S tedlilsd ydz : ts dzd
o so dzj yd dedz" &3d o HdMMJ &3 dz0Oy d & f Olsts@ j dzO
gl sdzls Odzdz" | BlzlsOdzlsr € dzd dzd tolafmgtical = f 5Bt de® dzls
pilA ¢ j dz, MisOdzso W Ismw L dzOydilsj dz' dets hdzOB dzj
fcHOC Yy detsds L OtcOy jdedd. stsdsfdzj d3j dzelsOydvw f to
o dqtozdzj dzlsdzr = Mmoe2s@ Misd W IEB®BAEO S tsdzts ) des M ls ¢
pilAG j dz0 o Fhtida@dsdsubspnovicidaz md dzd e ©Ojls j et o dtelz
| Mg ftod §HSC Sy 3 LPwdsg dafdg) ddzs] o
FTTO918d pilAG j dzse o LVSIYf &dgdgjj H Miseo sd3 € s d3lf dzj d&3j dzls
f sdzdzsflss 8 o dtolzdzj dzls dzgts gz W § dztsls d@Wed d =g jOsL
Btsdzr "5 L dz2Oyd dzdd o QARB[20&E d t&EsodO dad@fdzdz' IsjO defe
o Bimdeso z yJ dzj dzOf tc Qo dzj dzdzse s Olslsj dzz Jtetso Oc
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I 4 dzd ydqovdzls d ¢ j dzdzts ¢ ebtDEERE Qdaffp@ H d dzO € L dz0y
EabkHuh jdzd ® tcOL d3dzts ) J dzd v BESAO dzls dztsd3 @E tc sds O d
stceOdzdL gy iBr " j2 d tslkjtej MfsmedtsMmisd L
o OCyddzOydd s ftsmdzjHikzsh jes dJdsttOf jtodlst
HisL Od3d 8cbuSaizdiod ¢ s@e]. sd i ©

f 2lIsO8BuSA asbBB " dz ©® L dzOydlsj dz! dzts?2 Mmisd ¢ J o
B hj v JqdlstcOdzOL Odz! dets?2 ddaW j S ydd, dzts s O
B3rhj2 Bls dJqdstcOdzOL Odz! detsets L Otc Oy jSdEi®4 H O
HgS et sdf®3.(13 s{r) I

1 5C 0L Odzts, Ylsts HpudCh d wdzjos BtE s Hidtegtz s H dzw
Bdtmddzls j L O F. tularenSskM@dfdgjd o sHdIls € L dzOydlsj dz' c
o olzdzy dzls dztsfyls h Is O 33O H dzw (o LML [Ne 7R a3 C
ddzlstcOff jtcdIstsdzj Odz! desds (d/3B) . MYissigag g j Isus@t
9 OCyddzOydw 1 Isdd3 "IsOBBSRE o' Lol sl
LOtcOY jdedd Isj i3 Ispizdityfss e ssd ®SdfO. 17 dz MmC
Bz s Odzls dz'@ BchoS MAMED, r C skttt MY shse dasfls!
BOSCttsW OcOr YJjditsea jCO d yjasejyimsSdas 1 4d
B 20 syjdz fdzd Y j &OmrMCDIsPHisz Secthfyts € s i
Olsls jdlak Oydzw d3" h j 2 ftod dJdzelstcOdzOL Odz! desdz d ¢
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S4mprMCDf tcdotsHddzO ¢ HtsotjyHjdeds dzjceSdrm d
dB3dzzdzdzr 2 tslseo jls, tHddzOCtser 2 M d dydfdaiizdas
hisOdR3dIV/& d OdzOdztse d ydz' dz 3z Is O\iBguaMGP. ¢ s t® d3d3t
ZzOo sHdIls dzO@ 3" Mmdz' , LVtlses] figdfj jimy dfsen@sls ' dztstfnts dzdzts y |
ftesdmMrasHdls dzai ofmdzjHMlsed] Odzsdej dedats? 60O
dsdszdzd L Oydw f d MY sdz’ pusMCOtizd j gt § g Qaiz@BPIs L V¢
Ftecsodgv n, MtecOQodzgddi3r = M Isj di3d, yYlsts dzOB dz H O
Clstsls WOCI fYtsLotsdw jls §tcj H {fperid@®@Diddjls ' g dzdwisitds
LCMytej Mmde o90xydgj2h dn Odesdejdede = HJlsjted
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CoBdzse d ydzese s O tc 857 R4R0ABIAEY L OfctOdg@ Uzd v dzd
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vh Olsjdz dets ftostcOBiSIsOdzdzr | dzOd3d Mmkh j Mise
fsLotsdzddzd Maj BOIsdydzets o HiNlsOo d Is+ dr o
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d BBz dzs ¢ j dedzsls+ , o dzd W dzd ji qdg®) dzgf Hsbl izdzlrz®  figt
Mo d dz€ O~ .
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