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1 dmMudmdzvjer d3 1. ¢. d dmfsd? L 59 Odzqd !
Bdtstse i3 Misd dBitsmisd d Odzls O satleqtigisitffe] ik 55 O
EcoCHB" &z 9" Hjd&zj dz s EBj e BsmzydOteg Q &.
Iss ¢ &t x 1, Eadgt B! &zE lziA s 1apd ds O S3dz'B g3 Is O dzls
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(OB dyd dzazd dz, yYdWwistedOSCMmtsdz, yYyjwgygdds, ydi
o dzOMsw) jA dtO&sis] Zdtese Odzd™ 1 Sy j od &) d

Ifj POk , L OLadfodapjiszdiued s Owd Olst
f dlsOlsj fatedes ] -if jiztads/@dzdtc j LA, Mr e swzod®), PBEh
scdstsd MO Skd k' shkhj fisk de g d
f ZOdz" jlsdes e R j B AD0DI t(epoMistedw) 6 &d daes
ODRooz lsOBiEA Ct 0o bsaapp bl 6®h o Odzd ® Y dHCEB2
50 RAA, dQdsSjlden AteFifiUaf*ARD Isj Wj daf J tc§ Tafplz Is
OdO! tsBdzr 7 bkfdss dwn.

2.2 1"Hjdzjdedj BOCIsjtcdOdz! dats?2 1 s

[dzv or Hjdzjdegdw r1s CSdzjlkCd te@BAtH QIO d
Bdtsdglififp j ttf yd fjlftcks ¢ se Odzd 9 FuA ded dds off jidafH ts
5] st gUsjds@( B sMidw ), ftsB’ R &EZOYHOA], -
13000ddsB/ gtsdzyj dalsteOyd rvs dLdj tewdzd fr
Nanodr-2p0NBEY jtcdzOIsOdzlsr § jtoj dzsmddzd o yd
26 Hts dMftd Lo Odzd v .

2. 3. r1dljBEsH Bdeisa

1 tod dzOH dzj ¥ dets fyls - hHs O diffizdsle is &£ ] teay Oz ff Iz |
WicOe a3 dzb-Odz6 § HZ@s dzd H OL " d3d IstsHtsd3 1 A uni dfAy
F/ uiRAl ¢ dzs dzO dz! dzts s ¢ gL sdzvIstseo B z®@pA{f s Hff
f O i3JERO dgHL / 2 .
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OH G j Ladfda / d(fr iarmpid pCf a, DR afG) u Ists & nghderyeHlsetl ,t A
esestst, sl e xcAfcl b A fftosld jsbslmldz s T, | 1B J dz€ (
fscdzsh j ded V h@lj wdr ,[dOU)I(1BG j dissigls s2 yd o sfyisd ¢
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blcaw, blcay , s stcOydt ddtddQuMX) , -~ dztstc OdzhnpldA
cat, All)oR d Wiststen dzts ddeCEIN ¥ §e P A Gig Jd&Okz dzv Is
Csdz ¥ GOIsdo dztsd t8)a § d tc §f dizis fi) @ tc § dzts ® dz3&dz0 frErpAdzd
ftoeso Jto] d2 20O dOzd ydJ GMmis P 52 SYHAS =g | dad
LEE; sOhpwdj ydmzAmzdazd H i Ils] §isd igizg @ bz® M d d3 o
GJ dzOds: p(2B3OL HPES sHdtelze h d2  dJ tof)di d4pOESBIR IS
CsHdtekze M d2 g yd b it Jokitss af @L2l8 § dEQ )e,d qedscqQ Ld
EspCsH 2 1 dzls] tps(cts$ liz@tda) Jtcze h d2 M ted dats:
eadAm] BESHdlz M 2 IdMEGdaPdss | asadtelzs M d2
OHcejLdd d ddzc dB dtcE G @GN0 2 dixpdgWdisy dfipdsdels j L
MsedzOMmdets  toj ¢ s5d3j dah Oyl edde el IBE)EFEHHYOB dzd Y O
¢ i3 dzdw S Oyds Ytetse sHJdzd oajd3teds OF Q) d dgCaiz -t
BEdz BFBOStdydzes?2 18, 8 2,5 BECdZzZ W Bt
10 &¢f, O IsO¢y] cBlssolkzs C dmF ¥ dzScts e @
(oS¢ sdgmifsjnd OBfdad¥doydd -hHozj @B zc®O
B IssHESdR 1 dz S st dBtcPe OcbL dsB %6 J dzy M EdMm
(cdOopjtdsmmdw) . 1 Jjdd tCLOhdo Odd Btetsd3dMml
dzc / dzdz. O i3y dzd W d ydtetseo Odzdz’ g O dfdtc tsaff 2z HIs'C Iz dg jf a
fsdish 8 MmdMmlsj d3r Hdzv H ek HzR dRERD, D] W
COyd Mo j Yooy dlsj dz/ desets S tsdelstetsdzv H dzv
h ls © d3d3" fn fosda'lsdy J GHeesIsdf sd3 L dzs € Odz! dzts 3
RA&zMisdIlsks®d d Sddze j dzj sSdE¢d dBJSteststee Odzd L d3ts:
COyd mMlsey Blsted yOlsj dz' dzesets Csdzlstesdzvy d My sd
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OB dTYBMdzj HisSo OlSE @2 dgsfls | 65 j COEREG ' MO
fecHESISO O&Y dd sdSOuydid Y H O

14 dz/ . . Tm|t OL df
) ¢ s w s [ . [
B d 1 dzj slsd H dzO i s Hhaln n & e u’.dzanIS Y
Lid BdemMddsjLO BOCk] 6dBYJ &S]
FTGTGGCATCGGGCGAGAATA
Col Bl b cTGCTTCCTGAAAAGCCTTTT| 22| 8530
Gor cked
e all9o!
Col E7/CCCTCCCTGACTTGACAGAGAAZA 55| 1809 '
RGCCTCTGTGREARATACTATTT
FGGTGATGTGAATAAACAGAAGG
Col K | R CAGCGTGACAAACAAAGG 551 792
FGCATGCAAATGACGCTCTTA
Col I al P GAGGACGCCAGTTCTCTGTC | °° 473SChamt
col | n|FAACGAGTGGGT CGATGATTC col soal er
RCCTTTTCTGCGCTCGTATTC S oo
col s |[FAAGAARBGACGAGAAGACG A
RGAAAGACCAAAGGCTATAAGG
FCATCACCATCAACTAACTTACC
Col M | R CTCTTTACCAGAAAACATCG | °°| 737
GGTTACCGGATTTCCTGGAT
Col0 |t TCTAGATGCTTGGCCCACT 60| 448
CATTGGCAAAAGCGAAATCT
Col S |1 GCAACTCTGGAAACAATCG 60| 443
CTGGACTGCTGCTGGTGATA
Col'D | GAAGGTGCGCCTACTACTGC 60| 420
TGATGCTGCTGCAAAAGAG
Col B2 | 1 T CAAAGCGTTCCCTACCAC 60| 409
TAAGCAGGCTGCATTTGATG
Col E3 | 1 CGGATCTGGACCTTTCAAC 60| 413
GAAGGCTGCATTTGATGCT
Col B4 | cGGATCCGGACCTTTAATTT 60| 409 smagts
TAAGCAGGCTGCATTTGATG 2010
Col ES |1 T GAATTCTCGALERCGT 60| 430
ACCGAACGTCCAGGTGTT
Col B8 | 1 T TAGCCTGTCGCTCCT GAT 60| 399
TAAGCAGGCTGCATTTGATG
Co I8E | GACTGATTGGCTTGTCGTGA 60| 449
TAAGCAGGCTGCATTTGATG
Co I9E | GACTTTTCTCCCTCCGACCT 60| 418
TCAAAATGTTTGGGCTCCTC
Col Js T AATCTGCCCTGTCCCACTG 60| 254
AGCTTGGCGAGRATCTTGGA
Col' N | CAACACAGCCCCGAATAAAC 601 401
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sOB dzd yr 2

TATATGGCCCAACTGCTGGT

Col S4 -GTAAGGACGGACACCTGTT 60| 456
TGATTGCTGCGAGAAAAATG
Col U 1 cTGACAGCCTCTCCCTGTT 60| 485
GCAGGCAGAAAAGAACAAGG
Col Y | CGGACGTTATTTGCCTTCAT SO AT T s hagts
CGTGGGGAAAAGTCATCATC 2010
Col A | GETTTGCTCTTTCCTGATGC 60) 475
F: GGTAAATGATATATGAGAGAA
Mecl lh. TTTceCcTGAGTTGGAATTTC| 20| 233
IFCGTTCAACTGTTGCAATGCT
Me c Cl R AGTTGAGGGGCGTGTAATTG 601 134
FCACACACAAACGGGAGCTGTT Johns
Mc ¢ V 55| 68
RCTTCCCGCAGCATAGTTCCAT Stel l
IFTCAGCCATAGAAAGATATAGGTC
MeCJ R TGATTAAGCATTTTCATTTTAAT 22| 179
JETCACGCCAGTCTCCATTAGGTG
MecBlrRTTCccocceeTaeccaccaTTTCg 22| 139 g?;?f
FCACTTTCATCCCTTCGGATTG
Me caH | b AGCTGATMGGCTGGCGCACCTCC| 22| 227 2006
FCGTTTATTATTTTATGCATA
MccM o AAACGGAAGAATGGATGATCTCYt 22| 4°°
Ljd@ fOsGG] ddasnlsd
. [FCAGCGATGATTTCCAGTTTGTG| ., ,., Guiecn
RTGCGTACCAGCATTAGCAATGT al . 20
afal [FGGCAGAGGGCCGGCAACAGGC | .| o, Johns
dr aB(RCCCGTAACGCETATACT C St el10l0
 C|FGACGGCTGTACTGCAGGGTGTG| .| .,
Pap e R ATATCCTTTCTGCAGGGAT GCA / Nowr o
. 20iFCTCCGGAGAACTGGGTGCATCT| | , et aBl
RCGGAGGAGTAATTACAAACCTG
. G|FOATAGGCAAGGACGCAAGA e | 104] O Hat
P RGGTCGCAATATCCGTAGT al . 20
o FATGCTACTGTTTCCGGGTAGTS| | 1,,| Nakear
P |RCATCRTGTAGTCKGGGSGTAAC al200 |
. |FCTGGCGGAGGCTCTGAGATCA | .| ., |Chapmi
RTCCTTAAGCTCCCGCGGCTGA al200 |
A|FGTCTGCAAAGCAATCCGCTGCA| _ | .., Ker @
Y A RCTGTGTCCACGAGTTGGTTGAT al200!
_ Mo ut i
1 yE|FTCGTTTAGGGTGCTTACCTTCA| ¢ 1| 4,4l gchou

RTTTGGCGGTTTAGGCATTCC

et , ab(



https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapman%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=16820472
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapman%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=16820472
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ker%26%23x000e9%3Bnyi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15956433
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sOB dzd yr 2

o1 . o|FGGCGACAGATTATACCGTGC s | cog Chapmi
RCCGAATTCTGTTATATATGTC al200
~4i |FTCTTTCCCCTCTTTTAGTICAG | .| ;o4
RACAGGCAGGATTACAACAAAG
~..| |FATCGCATTTCTTCTTGCATC s | 170
RGGGCGCCAAAGCATGCTCC
< .1 |FATAAATCGCCTATCGTTGACTACQ | , o,
RAGAACGCCCACTGAGATCATC Chapmt
_,. |FGGCACTGTCTGAAACTGCTCC | _ | , .| al200/
RTCGCCAGTTATCTGACATTCTG
~ei |FCCATCAACACAGTATATCCGA iel 111
RGGTCGCGAGTGACGGCTTTGT
FGCATCATCAAGCGTACGTTCC
ehx Al AATGAGCCAAGCTGGTTAAGCT| 20| 534
4 |FCTGACTTGCCGTGGTTTAGTCG| _ | ,,o|Kuhar,
RTACACTATTGACATGCTGCCCG! 19098
N|FAAGTCAAAGCAGGGGTTGCCCG| | o,¢l Johns
RGACGCCGACATTAAGACGCAG Stell
. A|FT GGCTGGACATCATGGGAACT( | . . [Nowrol
R: CGTCGGGAACGGGTAGAATC! et ,2a0B0
. |F: CAGCAACCCGAACCACTTGA| .. | .,
R: AGCATTGCCAGAGCGGCAGA Jon set
ompT |FTCATCCCGGAAGCCTCCCTCAC| 1 ol al . 20
RTAGCGTGET GCACTGGCTTCTGA
IF: GCGCATTTGCTGATACTGTT( Jonsd
Kps M. CATCCAGACGATAAGCATGAQ O | 270 gy o
| oA |FATGAGGATTGATATATTAATTGG . (| .| EKIetr,
RTCAATTCTGCCCATTTGACG 207
F: ATGGTACCGGACGAACCAAC Cl er mt
chuAlp. TecceccaGTA@cAAAGAC | 22| 288 L1201
[MEOEO GG J dzdzsMis d
F: ATTCTTCTGGCTGGCATTCC
She |n. ceeeAaTTAGAGACTATTGTT] >/ | 606
p, |F: AAGGATTCGCTGTTACCGGA( _ | ,g-
R: TCGTCGGGCAGCGTTTCTTC
Ta FCGGGATCCGATGAGAGCAAAAC] , .| ..
R: GGGGTACCGA ACATTRATARC Nadet
F: GCTCAACTAAATATTGATAAT al .20
EsPClR. cccacccccaacccTgaaac| °4| 493
o- F: GAACAAAGAACATTTTCACC! _ .| ¢,
i sl alR: CTTTCAGGTGGGGAACCCG
. |FGACCCGGCACAAGCATAAGC sl 384

RCCACCTGCAGCAACAAGAGG



https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=10608775
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sOB dzd yr 2

<np |FAATCABGCTATTCCCGCTG co| o5 Nadet
RCGCTTCACTTCTTTCACTGACA al .20
lid EmMss2uydetmisd & Odsdedsisd
ola, [FATCAGCAATAAACCAGC col s1g Alelcs
RCCCCGAAGAACGTTTTC 2013
b leaw |[FCGCTTTGCGATGTGCAG c2| 554 ANmed
RACCGCGATATCGTTGGT al200
blea, |FTCGCCTGTGTATTATCTCCC co| 165 AlEis
RCGCAGATAAATCACCACAATG 2013
bleq, |FGCAGGCYATTCCGGGTATG co| o105 K® ar
RGCYACGTAGCTGCCAAAYCC Wo 02,0 1
o A|FTTTCGGGTTCGGGATGGT 56| 015 Zhamm
RCAGGCAGAGCAAGTAGAGGG al201 ]
ot |FATCCTTTCTGGGCTTCCATTG | | , . |Al ledn
RCCGAGCAGGGATTTCTCCAC 2011
et (JFCCGTTGGACTGACTATGGC col 475 Suat, |
RTCAACTTGCGTGTCGGTAA 2020
FCGCCTGATGAATGCTCATCCG Sa eeetd,
CBAl R CCTGCCACTCATCGCAGTAC S 45T 50009
FTACTCGGATCCATGCTGGCC Hendr i

cml A 65| 578
RTCCTCGAAGAGCGCCATTGG et ,2a00.
FGAACACGACGCCCGCTAT Yuet , 2
ORI T TCCGCTTGGCCTATGAG 541 601 50521
inr A|FATTTCTGECAGGATTTG c1| sig FIfoO®F
RGATCGGCAAAGGTTAGGTCA al201 |
FGATCGTGAAAGCCA®RAAAGG Firoot

qgnr B 51 4609
ACGATGCCTGGTAGTTGTCC al201 |
FACGACATTCGTCAACTGCAA Mo a wat
gnr S 57 417 ]
RTAAATTGGCACCCTGTAGGC al201
tepa|FCGTGTTGCTGGAGTTCT co| 404 Cateo
RCTGCAGGTACTGCGTCATG al200
FTAGAGGAGATATCGCGATGC Al ei s
a8 82C | D ATTATCATTGTCGACGGCCT 561 8961 oo

}tesyudd

., |[FTCCAAAAAATGATGATGAAT cc| oo bl Ar
RATAGGAACCTCCTCACAAAG 2010
;?BJ(FGGCATCGNAGCAAG cs| . |L@vesd
¢ won{RAAGCAGACTTGACCTGA al . 19
Aqd |FTATGGAATTTCGCCGATTTT cc| 166 COdami
RTGTTTGCCTCCCTGCTGCGG al2a7
ERI CICACTTAGGGGTCCTCGAATGTA | 40| - |Versal
ERI2ZC | AAGTAAGTGACTGGGGTGAGCG | 40| - |et, al |



https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=17720829
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]l cdzdetse j desdgdetsy MJ Coj dzdteso Odzgdj N Is OdGZA3E
ZyOfmilsdd Mslstezn dzd € 5O dzOB tstc Ols g Hdj tc OQ@Iz(
ctsmMkzH OtcMmise j dzdztse s B & H Y jdsdizbdsty Islz ig tc B tisdoazd v
([ sME p Pdats Bazlr s h Is OBsd3ts 990 IHIj dzw dzd d L dzts Y
9" O j dedz’ »  tod AsCndztd jinttf Glstz te jts o IBazN o & E 020 Gis
DNA Purification zé¢) (Thagtmpdzfose@dzd j i
f dzOlsW ®ktzgr d Nanopor e T ejshdzfdflisqqgdeve s j(SON
cslssoddzd L dzgj WtcOc d3j dzlsd tetso O dzdstat ifvies Bfa
Ki t NBQHK-2 4 ; OINjTizd S tsB tod Is Odzd v ) ) dzd dzeizs 6
WicOGc d&3j pals ® a3ty f ttogtnhg! sFr a g me nipts sBswefjflsefiyls o d d
ftosdL o SH plg jdefMc ts ouQjdEd | o r f sMzdzv IR NJded tstfdie d B
ftoslstsydzes?2R10y 42 Ml NELO; | ONJS sBtcdIs Odad v )
stc Odemdzts € Oy dits 400Is f j i) B EBBo Cdexxy j Mis o v M B
fsmdzj H59 Ols j dz' detsfilsj 2 99 ,d96 5 odglzd: i | IstrigfrfiHigO
Codzdzd dz¢ f tetso sH d dzd MG uf pspits b6 .tcQ .if1H KK t§ B datgro !
MetstcCd cjdtskss § tsdzzyBtzgpe gMddif BdzOL ho O
fsdzdtctseo Odzd Mpe dfaskdgatefyde 1. 7. 20NER Jd BHazso Od
Mz ydzzt ftosMdBzOIstc Baa@dich gt s 6 tc @ dizd3,

25.¢ dzdztsIs Oy d W cdj de=ddgesdad L"Els © dzd3td i

4B tsteC d GJ iz d3ts o , MsH j te O d § Ctsdz yyJ
Odedzsls ftetso Odzd P GRSz G 6 Gfdatisisig | dzdzis ) kizy dz
f s s &WilrenceFiagdemindd 2. WRprdo;f i |jed?
Odzsd B dsIsd ¢ 5te J1Lind fiflstsi deiids dets ) Isfftb 5 ¢ g @ dfdg'f s dz! L
BOL ' HONEZIB IR AMRFI nldegiPd usizgzlsOyd?2, tsB
Emss2 ydetsmils: ¢ OdzsdBdtsisd ¢ ORe s F iog)akddmdddozc
| 4 dB OC Is | sty ddnC OL " 9 Odzd n i F A 7. 0
cl ooseée, BPARAGESIMIESY Ocd o " W o dzv dzd HrH AGHTHERSd
Lz fr dzj Mo 3 MisddssMisd § dz®U g rmi RN jea
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mdztsth @dsts ¢ j dgdz' B O dislgtshigls f cso sH ddzd Mtse dzO M dz
Odzls OesdzgdL BO © YJqHES2 HdlsOIlsj dz' dets?2 Mtej |

GBS dsdsedd ddc 1ofdusl ffEsgEad OS¢ OH j d&des.o
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MicjHBCAmMresscatz ¢) aefmedL 3F1 tcOydd. 1" tcOh j dz
Ckdz skzter i J g dizsthd] gy dff tg s sdfdeiStajg dzlsted W z2 6 d
IS d ded 4 10 Bddze ftcd 13009 kzdsdstiztictOlsd Hzlz o
MisjtedddL o Odzd M) dmf sd L MO dzd-@ 8 E(RG Me ts O K
pore Rttd&d@dHdY) M HJO®KJ Isitcdslsid cfistsizef MB d 212 M)
¢ tod H jfdisgdds tsyd dsjdh BOEFHYse § tc d i) zésifis® drdls s
Ckdz sktcOdz! dz' dMiydfjHEEsinds'jA2 . " ls OlitRjig df &z dz' Iskz te
hlsORzdBise tcdts SSPdadif HisB O dzvw dzd f 5 1dBzOdztsAg Sz
Bd StedsO dzh j stso, MiH | B @" HEtc Qd0dz=iRs dapdii & &5 f
B OC sy hfiptsts H 2y d tEz ¥ hcpR dzO dgdzk le's  tets o Ocdzd B j L
sy ujdedj 24 yOMto7ACtedls jsdf dif kPG UdgEGHS B
ORooil §Bdish &  zOdzh | sRaswdesr fWajuse o Bls | dzh s
#z¢) d wOmMMudls" o Odzd fetsth) s OdzEIstneia) @ & ez @
Cdzl sdoadteso Odzdv, ftoddzdBOY L O 100% {§lIsd
9 Ctdzstetsdzr dz 7 dzlz dzC O~R .

2 8. [ Yyd dz¢ 0 OdkzsOcectsdzd MisdarffhOtha p DL Istxflsds Ml
Ecodz® f dzslsdzts? § JIsOlsj dz! desfl-Sfigtc j H ] d3j SBH
Jyd dzdo Odzd OdzsOctsdzd s b &g p |0IGIs sfts bizff
Ecodij stsH sd3 RfsfpdfFusd j d&37 jL .C Hde rionPeadti u mp | a nt
8thb3Laci dopBigPodfisj o Odzd N lsted R ORd dzO OeBisc
JqdZdARTts HJOBLlEted jup@d. RS EZzB PR B®&d Mhacd
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Md CoJ ded t& 5 alAffdz' 0.7 Hotg O d2" Is, Alslsddolz( Jfflz B KLOL Yytso
LHstcsor E. {€HY) CcBso€CB5] @5H90O (BPEGDO/
APEC3i7)dL odzlstej dzgdzd s tstecOdatso fIsdy tefiy
Csdzd M § ISlydifinEd de j detse Eflss2 ydosmisd B O Gdgs
MsH j oy Odzdusslel | dzbso e B M BOS ofMmj o hlsOdkd
COL dzd ydz j Odzdzj dz' dzgo §f H B Qs OES dimp JigEidED fizts 2
ZOC s Odg®@EECJ sdz M d dzfylsiotfsd HYfj ey wsdfis ¢ W j M S d
tjLdMmisj disdtshisd ttOMf sizOE Pdayg @O daP fif dZOH. 83
or weodzj dzgf Odzdzj dz! dz" j D-dz@%clsf @BEe 3 5 GG Jo dztBwg,
Ofmfsyddtese Odzdz’ § Gtoj diskzh j Mise j dzdets. T kzdnjsc
Ecoubbr dz tsBdzOtclzy § d& jtude@a-O5d HSOE HJ kO s d3(
tOMmMh dtoj dzdztsc 5 MY SISO LRPAHA D]  dgjfrisAsdacal ddsc
C YyjWodshifsted zO0ds Istej ls! jle@y dets S tsleas 2 of Is i,
hIsORBAPEC37B" dz 9" Wodzj delz mt4t ., 1 CsHtclz!
W sMW s Is O dzts dzO dsMIgsRE O dzfy W jdiss® Ll d y d ez dz® tz bz 5 dlet
3 d3B tc O dz . 1 Odzd yd J H Odzdzts G t5 GjdzO fewyL
S sftej Hso Odgdzs 2 EfMists2 yd o sl taAdfECES" tsodzf]
dHJ dalsd W dy diacsgtOnss d3dzt | @i 82@§dpda fp@r E Csists
o w L @dgls s Wd® shEf el &sCHoyddkz d dzOddH d ¢
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sOB YA [tdj Cavtdagts d yj S OW R Ow©OCIs ] tod
Odzs B g sls d & GEdg of 450 GyBEAZ o3 1§ 15 dzdzls € § dzts Bz 6 15

dbdzsdBdsly | jdEmlsmsdiflsd € O débs i mlapts IS deSsOgk @@ d3ff zO L
C25 C51 Ch1l APEC20 APECS3|
KiWodsmtblea(c hr |bleadchr, |blea(cHribleadc hribleadc hr
b lcawm-14p)
b-dzOC IsOd3" |b lrams@) |b lram(p) dzfj 9" W/ blram(p) dzj o' W4
vl lbteOydydey o' wgt epA t e (A t e @A dzgj o' W4
MzstcOW jldzgj or wegdzj o' wWoldzgj orf wWdzgj or" wWicat(@Br
lddzZsOBBdYydzy o' wWegaac-(8p) |(df or wWdd or" wgigaac-[ B
chr
vlstej fIstsddzj azjwdgaph¢3), |dzd o' waad@l, |aad@dPr
aph-( ), aph¢3
a ad@>s (O
aph-{ @)
[ OCtesdzdHdzy orwegmph(@Eh) |dai o" Wwmph(ph) |[df o W4
er m(pB)
dzdddzed dzO dzj o wWegsu,lsl(p2 |s ulp s u (p1 sulchr
vted a3 ssffjdzi or wgdf rrdfor Ajdf r ol 7{df r(@ 1 df r £hHx
(P)
Jdetetsd3sdydzj o" wgaph-( ) |dzaj o' Wdai o' Widzaj or W
md dzsdztsdz'|dzi o' wgqnr(®1 dzy o' Widzj orwgda] 9" W4
AW sd3ddza] o' WwWegdzgp' Woedzjdzagj o' W fosA7rcldzgj or wi
ssdzdmMisdddza] o' wegdzi or wWo|ldgj o' Wdzgj o' W ¢mc-t.(f)
[ ElsOydd |dgj orwegdzj o' woldgj or wgyrp. S{gyr p. D¢
par @. S{gyr pA. S¢
par . S|

44, it yd @iEs2 ydf 6 s idsdzls d B d 5 ls 1 & Oigds 5 2 @ if dets
Odzlsd B dsls d € OWBxG ]t Blsfofelry jdifgj Sif odzlsfn
BOCIKjtedsyddetscj dzdd 1 OB ts d3glzdan DR adv it § Is d y

L2 Ydo sls: Odels d B f BlsG A * BOC Is

¢

ficjHilsOo dzWialsO fldE*SRj o & -
BJC B dF o

dztsy dzr =

d3ts B d dz' dz" d3d

Msseh j Mise OF .
Ldzj a3 delf @xBq G t

GJdeJ sdud M dazq

W4 detslsd f tsd3

WOCIsste® E =oidlztc

[ BO

BOCKk] ed s OEleMEie y ®f s’ dz€ d Hdzv d -~ Jfighsfovdsid
fd dzd Cydd. I MmewiLd M {Isdd, HOdzj § BTN &
BOCIjdsyddzse f (sl dd d heGRdgdjsdgls

Odzls d B ddyla ddShiss § dils detBlis d dz' dz" ~

G J dzd Is.d Ay dEsisfos
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bmiss2yde smisd § yj v @as s e d)dp@@s | o tef)diidsai
Is | M@dsmtsyd d tctso Odz -tntc BHAL s tadAPECHfogat s d3d3] dzf O
E.coli.  d&zv ftwesydes OdzlsdBdtslsdStse dzj B' dzs
ctozf f Of HwsHEzydekze hdr d dad iz Bizctclfw
15) .

OB dzd 1pOT { OMY s fls tc Odzj dzdats fls Eilsts?2 ydo s
Csd3dzd dzm O dz! dz’EX o SOdyaRisdej dzdzr = Bls LHGteser 7

{ OMY tefs s o B dz, tztdsTfidss 2 yd o ' n @ ( Bzl g
APEC (n=28) S sd3d3j dzff @dz' dzo J
- dzJ dzj
dbdzsdBdBs ftetsHEZY B ftetsH zyd te
5OCI ] 6t UBtGO‘Sg”lS'ZJ”th tht 5OCK ] G UBtGO‘Sg”LS'ZJ”th qt“'
n2D o) n=1)7 n5%

o &1 d yd dzdz 16 (80 6 (75) 12 (70 31 (56
vjlkwOyds 15 (75 7 (87, 11 (64| 24 (43
M ZE 6 O Y j 6 (30) 5 (%2, 4 (23, 8 (14,
I 5 (25) 0 5 (29, 5 (9, 1
KiWlktedOGC| doj Gt doj BHwid 5 (29, 5 (9,
Kivwitdds 5 (25) 0 5 (29, 4 (7,
oL IsStc 5dz0 5 (25) 0 5 (29, 4 (7, ¢
Ay e ks 7 (35) 3 (37, 1 (5, ¢ 5 (9, 1
| oW dsdm dj S doj GftjH 2 (11 4 (7, 1
[ joBW &st 4 (20) 2 (25) 0 5 (9, |
o d3d C Oy d dz 2 (10) 0 0 2 (3, ¢
1 J dzls Odsd y 10 (50 2 (25) 1 (5, ¢ 1 (1, ¢
[ jtosq j daj 0 0 0 0
lted d3f uomdbdmisdud MEd2 OdOdkdusshtded ] )@ s dts
©OL dzdy0 MlsOlsdmispyj BSF5HsMIsso j todzO,

ZzOdzl HJ Isj Slsizbtddmm MR E 7,2595%Cl 1,5-34,5; p = 0,02), tetA
(OR = 3,6; 95%CI 1,2-11,3; p = 0,03), gqnrB d floR (OR = 7,2; 95% CI 0,6-84,9; p >
0059 cuz®@gls ) tcfftistyieflday d tc iz v ©blzff) © dlEdzdh@] o2 " j,
MtejHd dzaj HtesHEZzydtlze h da. v GOSKEREIRcEL ddzd y'd
oMY tesMis tc @dpdatzdzts MAMs d B d Sis d WF § Hilzd fifflsy Hdelstal
HsfMisdedzd MIsOlsdmlsdyj M52 L dzOyd BsdqaA(OR ts+
=3,8; 95%CI1 0,4-37,1) d qnrB(OR = 2,3; 95%CI1 0,2-239)B ' dz olFfMojsH 2y j o
BOCIS] tod @ slztk@). O dzts BGilsdzd sdls , APEG JsO@OK
ctolkzd ff 4§ ¢ ts dzdzg. cal) © dzs @€ B Jf oty pdydftelz s h d § h Is
MsH j ey Odzd dBOwS jto € $d ¢ oFlgdipderrsts tc f dRAs dek
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fjtc] dadinO0 yJj iz dzj ¢ totsp dzy d BREQ BAjtralf sL dIsd o
McjHd ftesHizy)j dzZsse BOCIsjtedtsyddeyr fteslsdoe
OR=56; 95%Cl 0,8353: p>005. [ dzv S ts tgiBY e G.dmlides ™o
fteslsdoe QRS 158695% Cl 3,4816; p < 000L 1 dzv d dzls j € tots b
LOCtsdesd3j tedetsmisd dzi BB dzOtelzy j dzts.

v OB &Zdl§ AT { OMY s fls tc Odzj dzdats fls Eilsts?2 ydo s
Csd3dzd dzm O dz! dz’EX o SOdyaRisdej dzdzr = Bls LHGteser 7

t OMf eBdzsdzéze iyl ‘idzj Mzh d= G4 dzn( Bis 1
APEC (n=28) S sdzdsd dzfn @dz! @@'elyi2

i dzd dzg

14 dz tCSH Iz e ttSH LIz v
A lscjut;sdq fesnizyde 5% IsJutqu’ fesnzydy
n2p BOCIsj ted t n=17 BOCIs] ted
(n 8) (ns5p

b lrawm 15 (785 5(62, 5] 12 (70 31 (56
tet A 5 (25) 3 (37 9 (52 13 (23
b Icawm 1155) 4 (50) 5 (29 3 (5,4
cat Al dzey tfitej| dzgj Bftejt 2 (11 5 (9, ]
b lsav 0 1 (12, 0 3 (5,45
cml A dzd tftej| dad Y tcj H 1 (5, ¢ 2 (3,6
fl oR dzj JsH jedzV dzj B tcj H 2 (11, 1 (1, &
qnr B 5 (25) 1 (12, 2 (11, 1 (1, §
gnr S 1 (5) 0 1 (5, ¢ 1 (1, &
tet M dzd tftej| dad s 6] H 0 1 (5, ¢

b lcay 0 0 0 0

tet (X) dzj Btcj| daj s tojH 0 0

gnr A 0 0 0 0

qgepA 0 0 0 0

aacC?z2 7 (35) 1 ()2, 0 0

s sdzd ud Mlsg

Me [ QI3 | 2, 031 0¢( 2, 03008 2, 0{41,0¢ , 01[, 06 ]

ltod 3 wol@bdmisd yi M d2 Odzodzdustsfitde | b fi)e® s dBs
COL &z YO MlsOlsdmishyj BSF5HsMisse j todzO,

razv tsyjdid OomMMydoyddtsHEEdgiej SezO&ls j
W dzts Ois@ B d Sis d § St jdL Y lsigsdzls dzthfislssd yd o sls d
fsmistesj dz@ OMMsydOlsdodz § dBOIStedy" BJddzOtecC
o N ¢ dzOdzd L 1o dz®q iy Mjts y d Oy dfde ddRfzisHnlss sbdcjadgd & §
¢ jOdz B (fdzldngizd © tc s M QRS 19,7; 95%CI 3,6-1074; psx = 0,04), € tsdzd
[ 10R= 25 95%Cl 4,3-1443; psy < 0,0 Mtc j Hd € sd3d3G. cdaly O dk’ dz' |
G t6 Iz YstOL o P fnHsisls § € Is difetsood@idiflz datslz & " d g | lettg Qirz OIS to
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A dzts tc O d3¥W f dzdff (R dr @f'tc tsdgdMdEOR = 15,3;p = 0,05; psr = 0,3), V (OR
=44,p=0,0;,pen=02) , & tsdM (QH =2s;p=0,0; psx = 03), E1 (OR=17,7;
p=004psn=03) ; cergldA € tsdzd PR ez21{p =0,B; psn = 03) ¢ n rdB
Bd S e 5y ORE 153; = 0,05; pen = 03) § ts dzd y QR = L77; p = 0,04; peys =
03);t et AS tsddd &PR ez184; p = 0,0®@; per = 0,) SH dz@ W dzj 9 9 §
fsftOo S d dzO d3datsy § frfridsoQylsddizidsid ufp B)@ &dzj drdisif s
HsMisd e dz Wd.dzj dz20  yOfmlsOw o &g fipsH@ W & jo
OdzlsdBdtsisd S stej L dMis jodelsddts fif@RF-,34) dz@ § decdnuib(& =
256),c mIdA | (OR=16,9 ¢ mldh lsa(OR=16,9 ( t M) Se oz {f
APEMNIsOlsdMmisdud M&d L dzOydd ~ Ommsydoyd?
fsHYj S dez§ ,d WhtEtkyd j § tddj dzf) @ @E@OMIs t
Hilsj Slsdiese Odzd Mo B3 MPEEORE Jodsp = Glpgack QI dz0 (
5OCy j € tsdzf igeEwifOR9,2:66=0,2; pei=0,9 ( t diz)dzts €

1 &y tedtsyddz 1ddz A2 fotsiia] 1 Ol taftsuefals 1jdz s rfotsfis
@@"«@”«A\L@O@O G AR @O T S a2 ~ &S 194
FEETES S NS c°® FFEE S &\?(@Q & @“G 4\"0 @c’b & 05‘_ o§ (,&@ géb ~°\"° Q\'Z’/&Q\"{f@‘? &\& &‘(j & &
— 20 — 16
[ | mceM
cccccc
cccccc 18 mccB17 “
mceV
16 mccJ25
I: = colK Fq12
lllll 14
||
ccccc 12 o colEl 110 g
_& colB
= o
bla 10 = blagry ] s &
blargy bla E
TEM
blagy | IRE g
tetA blagyyy F416
qnrB 6 tetA
qnrs qnrB L 14
emAa || || [ | 4 qnrs
catAl accC2
floR 2 F12
tral ra)
Int Int
1 L, Lo

t dMzwsf Oty OL d di3J N HE dOddydj de ¢ guthpsots B 1O dsty fits
OdzZsdB dislsd S Ods h Is O dzdtcoo () AR @M OO izt @Y W yj 260
s 52 lsdsh { GRYQ ) iPWeMs@dzdzts |  dz@ | R fipdztisds p | ks Byasdzdz Y
f Oter BJddeOteds' » fitej Bjdzder n. Ao jlstsoats?2 cCtOHJ, del
fsdztsy) dis( @R OB yOI(JaR abiymlzis iis o(dQR fredviizydi W U 2
ECOLT 90 ls dzO ftcOo dzj dzdO'Rdzj H dts G s s B tadsT if @Gy jsaf |
ddzd dzj MSsdzr S5 Wyjj§ o2hMBAcbyrhOzd g o s Ps d
ulsOlsdmisdyj MS d2 OdeO dzdsts fdsts of B/ H oz | fiy Of ssE O € 52
Bdztsy § Mise j dzdzts i disteCopeg ird] jo t OL dadtyfipls ts gogjnts dRab,
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Cel deig] dfj] 2O RS dzj dzgd W G J dzgso Emilsts2 ydoe sml
BOCIjtodyddese o MtsMmisOoej dise ddz' dz' § dzlzyjdd
GJdesd3 M4 € o j dzd tc tEocQlidedetdc t5 L h ISAOBEE dz€ d3 fadzj 9 5
GenBank SRR2483771R2 ¢ dzO dzdsLS Of O g, coliwlstihtsH j oy Odz 9
pC5101 (136371 .)dpC5102 (L 0 2 3 7 P pCHLOHA 7 3 7 6), pG510ez03338
f .)dgC5105@ 3 35 1), pd51064L 3 2 9 3, p@10dAL 1 3 0 4, p@108410798
f.)df.pCs109 4644 ) L dz6 HjI]SCEEZzBEHEEPE@AS Ltcd By
ttOMY 5dzOc Odzd ! 20 §J ted wd igaifj dasld &O tetz dp@ dat:
Bd ¢ tetsYd dzO ts dad (Ydg@z ff da@CBI H § ¢ 5 @EPTHeRO, ¢ tsdzd
{ 9pCH106 ) , Ctdzdpd@p, 10 O0C¢YJ] &BJSttsyddzO |
sB dzOtez ) dZOL d3dH dz" jJ & j dz , OMmMmtsyd doietOL GdAdE
(blarem1 420 dzGCEERDHUIJ W O dzts fi) f(Maisrgvoe@@5103, ¢ j dals © dizsd 1
(aaq3)-IVa, pC5102, ¢ d ¢ tc s dzdaphfddtiz, pC5102, B3O € te ts dzgmph@)3
erm(B), pC5103, Mmistcj { Is ts d{dpi(& )iz aph(6)-Id, aadro, pCs5102),
iz dz: W O dzd(slzi® &g, Hp@5101), Is j Is tc O y tEtALFICHzRY), Istc d d3j Ists 1 |
(dfrA5, dfrAl7, pC510)), ¥ Is s te n ( dztiqdzBldp@5E03. s Otls® ¢ j dzts
E.coia5ftcj HMms @GOdzj dp@fzwlQ Y tfestc Qf 5dglz y jaigde” jdz! Is
f syl do,0fldsBOS Is j tod 5y dds colj de@ts f oV Mnjcde@izO 3
Mlsts?2 yqodndeld bt @EB&GN @3B B d dz6 gadzg Is d figz@ 6 ¥ & ¢
of J tcoslzf) tefjda@L.d3d H

r Odeas fjlze dzd § ss8@dzor mi n, D. A., Mihailovskaya,

Kuznet sova, M. V. , Yewneomen osve,q uk.n c €s mplfe ttehr ee
pat hogeaoheri shraioslisol at e from farm ani meé
Announcen@2innsti cle e0065423. Advt@a®ecdz 20 nd G da@H
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oo
Genomic features *53
[ “+"-strand CDS : . . pC5101
. “etrand CDS ?ﬁ%’ . “1'\‘1 “m“. |"I ] 'I.-‘f.l'f‘ﬁ.‘ Py plEI.SITHd
I tRNA ‘&\w'—-‘ g Wy "‘*h% & 136.4 kb
I rRNA o #‘,ﬁ“ Ny oy /
B GC content \\.‘" & %,
A, GC skew R K
| pC5102
plasmid
o 102.4 kb
¥ Mg, W
E. coli C51 5103
chromosome ‘;,asmid
5.02 Mb 97.4 kb
LYl
35 pC5104
plasmid
93.3 kb
ARSS Ty, o ,4?—.;?; pC5105
i blaCTX (cephalosporin) AR s A Vo plasmid
4 biaEC (GFﬁpihalosporin} e o T oo, . # 13.4kb
L blaTEM (B-lactam) i ) — % S o
A aac(3) {geﬂtamiCil:'i) ¥ Al u’“llll‘l"""‘.II = \'g:?J BGCs & bactenoc"ns
4 aph(4) thygromycin) _ — i pC5tos  *enterobactin BGC
aph(3")/aph{6)iaadAs (slreplomycin} tn ) plasmid iaelr_obactslln BGC
& mphR(A)-mrx{A)-mph(A} (macrolid) = I 153 kb colicing & microcing
A OFT;EB} gllaclr%lld] e) o ] =y pC5107 VAGSs
suitisulz {sulfanamide plasmid type-1 fimbriae cluster
A tetfa) (tetracycline pC5109  pCoT0e !
A AT (rimethoprim) plasmid  plasmid 113 P oDy cluster
A grrST {quinolana) 4.6 kb 10.8 kb P imbriae cluster

t MRl tcc Odzdd PAFHBO E.soDCHERO, o dL zOefp o tsgs®dzdz G
(10) (https://doi.org/10.1371/journal.pcbi. 1010998 1} dzOL i3 H'" d R eI’

MsBdzt HJ ded W A PRz P Bicj e sdz! dgd S d, L o jL HEYSAH] jd,

Msslke jsfise j dzdzts, ¢ jdzse EkMmlss2ydesmisd ¢

Odzlsd B d &

(BGC) d cjdstsea, MmowL Odads 7 TS toHfdstizizz] dasdztstisty dzj H t


https://doi.org/10.1371/journal.pcbi.1010998
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1Jol¢e¢ 5. 1osvttRIARRIVIZR s ffrre¢f?

ECOLI ¢ v [J1REURYE®BROIT JHUu?, )l [afi1 ]
dbri4 1 RN VIRTROAAT[ISNN VI VO

5. 1. o¢dZsOctsddmisdyj MS OW  OXbshf olctasdisdy! dgr jof ©
BOCk | edtewmdidzydolzs h 5 EN Is ol ls dzsh j dzd o
f Olstsc j dzdg" EQ Mg vi t r o

[Hddd dL S yjoslss s@@dIdjsefhides e H dzw
ftoed i3 ded dedvw WwWodzWw jlsmw dn MYfsMtse dshls! ]
10dzdudj c¢jdse BOGCI]todtsygddss Okdas O 6 fged B

OCIsdo dzsmls o fMmewrd Mm 1 Isdds, HOdzj j O3
BOIj oz ydtckzs h d A h s Odzd3ts o st tcj HJ dzd
Hi2fMmlseadw dn SR dgClelys®ddydalz~n8 &Mz d
EcolttOL dzd ydets G s ftosdMmatsy H]j dad W, o Cdz¢g yO

&) COfise j dzgdzgs? bkMlss2ydosfls: v .

{jLEd SOIST 1 5CaGLj0dd | Skl s o g dz, j
fsdbyj dder j ftd Ckd sdodseoOddd 17 &4 dl
fosHbkyjdlstse BOCkjtedsyddese, BfdsHiBo day@zdd
L WY jCledddzsmtizi Hjls sldjlsdl!, ylst Odddd:t
COC o IAREBOR]H o ®BIRHEGS Mz®Y I§ @BdH dE
betse j dz  d dze d B ( APE@uzd Y 6 jieHsdgjsd® B dzInPECh |
[ OCMdBOdz datsy L dgOyjdedj dodzvj SMO dazeds dtst
Ckdz sdo o Oded ¥ € o tOfjstiflisidfgisipls(@o d &zs 58, 6
E. BRH#icd Skd IsqdedudpSedtjdsdsyddn 8 S kdz skicO
f tsczlz Y j dAfets osC B533) 2§ tetsls j fi) bnl €& BFOC dgdf'ddD dz' dz' 2

2 Odzdadt{ jz B dzd C:so Wdzz net sov a, M. V. , Mi hail ovskay
Erjavec, M-p r & @ oetsiecnhgea dicnisiod atedi from t he gast
ani mals: prevalence, molecul arnchAr bMcteie®2ga

ivol . 10Ar Nocl 8. 1558
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dqdzcdBdtotso Odzdw ttsMmis O i sH)ds@dAdpde d4 & czaitfotc v @
M zdzt szt Odz' dz" d3d thiEfdaL uskiydsar®igyl )s Is

sO0Cddz tsBtOL 53, & fig oz’ B Iz O diz] drBIOERNsH HeW IS
ftesHEzydtekze h dr CBddjedipfidzifs . ctso Odzd Odz
OCIsd o dztsfyls o BlsdzsE .| dzdf ol itfls@HfgEn] {f Gptzts 2 yd o '
OdzsdBdBisdSs OdR) , sHdZOSCts 1 WWjClsdoe datsfyls d
ftcjHjdZOR d L Qo@D missdyjjfmle r s CAAVE Cylz
Bd MCdzj stz ds Ztc O dz! dzr s © 5 dgags defip@ vlzdsdz" -~ - B
ftesHizydtHze &1 Afgtdzj dzthP E Gy, § te sV Is dzts, slstc Oy C
ftoesWddzwr 6jdse BOSCIjtodsyddetse d, MmMtslse
INPE@,tecsdmratsHwh dj dL 2 yj {SCdtsedyj Mt
B' Is! OHOf Isd tcts 9 OdgdzO dzH hdERVClstirdz! miZBBCY | to 6 )i dlat
Codzd Bdtlzd e G 5  tc Ojodas @ ilshiddidea d € tsd3d3d dzf O dz' d
INPECS OC Br dzt f sCOL Odets o' hAIPE Gtc@SHEds B Hntk
f sdzlz yj dgdz’ | i@ dfde' Qj Istf HJly Cztsttists W dzdgj 2 B OC Is
fted YBHBEGK] famts H W wpjsdelsftsds  wij S d~ e f
foscdesL Jieso Odedd My JSlste® dn OCIsdo dztsls
1 Csdzsedyg MEts?2 dedh d, Bseclkzls t¢COL Ol Mw |
ddzsj dzdets B zOGSH Otew tslsfzlsmise d ¥  ftsMmdzj H
B O Qels jts y d dz0O d3.



vOB&TIR dzE B s o Odzd |s BREBEDT sfjdgs 22 YOMmse ddeS kK@ & kig0 ey
s d HC s fplOCdsd) eftswflda d els " d5 € s dsdsj Elam@Idi%dz & h Is O BEE o

2 Is © dsch VesWdd ¢ RdzH J S dJdfYsdcich OAdggihs, %
PRI BOCIsjtedtsyd APEC | nPEC
B R BRR5 BR 7 CR9 CM 3 CA 6
C ol I-& oH 1C oB-C oN- & N - -
CH McBlZoMMecm | 315N 46, 1*N| 37, 2N 17, 2N19,8120, 8]
Q5 CO"@"'C”(?MOY"MC“' 38 3R| 49, 9*N| 41, 3N 22, 8K 29, 9131, @1
Q8 C ol 4€ oM 47, 1*N| 55, O*N| 47, 6*N| 20, ON 23, 4101 24, 11
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