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Ynemumym eemepunapnoi meouyunu HAAH
2 BinoyepKiscoKuii HayioHaTbHUL a2papHuli yHisepcumen

PO3POBJIEHHSI TECT-HABOPY JIJISI BUSIBJIEHHS C. SEPTICUM 3A
JTOIIOMOTI'OIO IOJIMEPA3HOI JIAHIIIOTOBOI PEAKIIII B
PEAJIBHOMY YACI

Po3spobnenuii nabip ons nposedenns I1JIP-pu, axuii cknadaecs i3 npavimepie ma FAM 30m0y,
Ou3aun K020 po3pobleHo agmopamu Cmammi Ha OCHOBI NOCAIO0BHOCMI 2eHY ¢SA peqdhepeHCHO20
wmamy C. septicum NCTC547 (GenBank D17668), mac eucoxy wymausicmo, 100% cneyughiunicmo
ma oae modcaugicms demexmysamu yinobogy JJHK y pisnomunuomy 6ionoziunomy mamepiaii.

3acanvna cneyughiunicmo I1JIP-pu mecmy ona mapeemuoeo 2eny C. septicum ckaana 100%
(95% Oosipuuii inmepsan Binbcona: 96,8 oo 99,9%), a makooc uymaugicmv Onsf 3pasKié 3
nasasnicmio 100 xoniti 2cenomy ma oinowe 6yno 100% (95% oosipuuii inmepean Binvcona: 6io 99,3
00 99,9%). Ompumanuii y pe3yromami 00CiodxrceHb nopie y3e00axcenns AOD >+0,3 € docmamuim
NOKA3HUKOM O/ HaOitHOoi Oemekyii Kinbkocmeti 30yoHuxa 6i0 100 xoniii eenHomy 6 peakyii ma
suuye.

Knrouoei crosa: I1JIP-pu, diacnocmuka, npaimepu, JIHK, C. septicum.

Beryn. Clostridium septicum (C. septicum) € BaXJIMBUM IaTOr'€HOM, IO
BUKJIMKAE PsiJl 3aXBOPIOBAHb Y JIFOJIEH 1 TBAPUH, IEPEBAKHO TAHTPEHO3H1 YpaXKEHHS 13
ra3oyrBopeHHsiM. Jlo HHX Hajexarb TaHTpeHa, paHeBi iHQEKIi, Xap4yoBi
TOKCHKOIH(DeKIIii, HeKpoTHuHI eHTepokomiTh [1-3]. XBOpitOTh NEpeBaXKHO JKYHHI Ta
1HIII BUAM TBApHH, a TAKOXK MTHIIA, 110 YPAXKAa€ThCS MEHIIIOK Mipoto [4].

BiamoBimHo 10 omyOJiKOBaHWX JAaHHWX, 3aXBOPIOBAHHSA, IO CIPUYUHSIE
C. septicum, MoxXyThb repediraT sk OKpeMo, TaK 1 B acoIliallii 3 iIHIMUMH 30y THUKAMHU
rpynu kioctpumiii (Clostridium chauvoei, Clostridium sordellii, Clostridium novyi),
KOKOBOI rpymnu Ta P. aeruginosa [5-8].

C. septicum BupoOJIsie YOTUPU TOKCHHU: anb(da (reMOTITHYHHUNA, HEKPOTHYHHH 1
neransHui), 6eta (JJHKaza), ramma (riamypoHifgasa) 1 gensTta, mpudoMy ajib(a-TOKCHH
€ HaWOUTBIII BAXKIIUBUM JJIS XapaKTEPUCTUKH TATOTEHHOCTI, a HAa JYMKY JESIKUX
aBTOPIB, BiH TAKOX BAXKJIUBHUH /11 IMyHOT'€HHOCTI 3a CTBOPEHHSI BakIuH [9—12].
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['en anbda-TOKCHHA € BHCOKO KOHCEPBATUBHUN Ta € OCHOBHUM TapreHTHUM
reHOM Ui BUJOBOTO  BHU3HAYEHHS 1  OJHOYACHOTO  BCTAaHOBJICHHS
TOKCHHOTIPOTyKyBaHHs [13-14].

Metonu OGaxtepionmoriunoro BusiBieHHs C. septicum 0Ga3yrooTbes Ha
MIKpPOCKOIIi Ta BUJIJICHHI YUCTOI KyJIbTYpH 30yJHUKA, @ TAKOXK HA CEPOTHMH3AIT 3
BUKOPUCTAHHSM CINEIU(PIYHUX CUPOBATOK MYypYakiB, MO MOTpeOye BUTpAT yacy, a
TaKOX crienu(iuHuX aHAepOOHUX YMOB KYJIbTUBYBaHHS.

3acTOCyBaHHS MOJICKYJSIPHO-TEHETUYHUX METOMIB, TaKUX SK TMOJiMepa3Ha
JAHIIOTOBA PEaKilis, JO3BOJSE IIBUAKO JETEKTYBaTH HasBHICTb 30yJHUKA B OyIb-
SKHUX 3pa3kax i3 HaJ3BHYaiiHO BUCOKOIO crienudivnicTio [15-16].

B Vkpaini 3axBoproBanHs, 1mo oOymoBieHi C.septicum € mgocuTh
MOIIMPEHNMH, BOHM BHUKJIMKAIOTh 3HAYHY BTPATy MPOAYKTHBHOCTI y TBAapWUH Ta Y
BUITAJIKaX CMajiaxiB B NTaXOrocrnoAapcTBax — Majix NTUI. AJle OCHOBHUMHU IPyIIaMH
PU3HKY Cepell CUTbChbKorocmoaapchkux TBaput € BPX Ta inmni komutai [17].

BpaxoByroun  BHIIE3a3HAu€HE, pO3poOKa Ta  BIPOBAKEHHS  HOBHUX
JIarHOCTHYHUX IMIIXOIIB 00 MIBUAKOrO BusABACHHS C. SEPtiCUM € BaXXJIMBHM IS
BYACHOTO B)XMBAHHS 3aXOJiB, CIPSIMOBAHUX Ha MPOQPITAKTHKY Ta HEIOMYIICHHS
MOIIMPEHHS MTaTOTeHA Ha MOTOJiB S YyTAUBUX TBAPUH Ta IITHIII.

Merta podorn. Po3poOutn Tect-HaOip mns BusBiieHHs C. septicum meromom
MOJIIMEPA3HOI JIAHIIFOTOBOI peakiiii y peaJbHOMY 4Yaci Ta JOCTIAUTU ii YyTIUBICTH 1
cnenu(iuHICTb.

Marepiasu i Merogu aocaixkenb. PoOoTa BukoHyBanmack B jabopartopii
aHaepoOHUX 1H(DEKII Ta HAYKOBO-IIOCHITHOMY HAaBUYaJbHOMY IIEHTPI J1arHOCTHUKU
XBOpPOO TBAapWH, BIAMOBIAHO [0 KaJEHJAPHOTO IJIaHY HAYKOBUX JOCIHIIKEHb 3a
TEMOIO 3aBIaHHS «YIOCKOHAJUTH CHUCTEMY JIIarHOCTHKM Ta PO3pOOUTH Cy4YaCHI
3acobu cnenugiuyHo1 Npo(UIAKTUKY aHAEPOOHUX 1H(HEKIIII TBAapUHY.

Ax pedepenTHl 3pa3ku y poOOTI OyjiM BHKOPHUCTaHI IITaM Ta MATOTE€HHI
noJiboBi  i30sATH  MikpoopranizmiB  C. septicum Tta C. perfringens, C. chauvoei,
C. sordellii, C. novyi, siki 30epiratoTbcsi B My3ei jgadopatopii aHaepoOHHMX 1H(DEKITiH
Incturyty Betepunapuoi meauunan HAAH.

besnocepennbo st MPOBEICHHS OCTIHKEHb BUKOPUCTAHO 6 HETHIOBAHUX
130J151TIB, BUJUIEHUX 13 MATOJIOTIYHOrO Marepiaidy BiJl XBOPUX Ta 3aruOIMX CBUHEU B
rocnojapctBax KuiBchkoi Ta [lontaBcekoi o6nacteit Ykpainu.

Buninennss JIHK 13 3pa3kiB 0ioJioriyHOrO Matepiady MpOBEAEHO 13
BukopuctanasM Habopy «IndiSpin Pathogen kit» (Indical Bioscience, HimeuunHa)
3T1JHO 3 IHCTPYKIII€I0 BUPOOHUKA.

JHlerextyBanHs  crnenudiuaMX  (parMeHTiB  TEHOMY  TIPOBEIECHO 3
BUKOPHCTAHHSIM TIOJIIMEPa3HOi JIAHIIOrOBOI peakilii B peaapHoMy 4vaci (ITJIP-pu) 3a
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nornomororo amiutidikaropa mianmerHoro tumy BioRad 1000 3 mogynem SFX96 13
3aCTOCYBaHHSAM BOYJOBAaHOTO MPOrPAMHOI0 3a0€3MeCYCHHS.

Jlns mpoBeneHHs AOCHIKeHb Oynu miaiOpaHi 1 CHHTE30BaHI creuudiuHi
npaiimepu s nposeneHHs [1JIP-pu. Crneundiuni OJITOHYKICOTHAHI TpaiiMepH
pO3po0JIeHI aBTOPCHKMM KOJIEKTHBOM Ha OCHOBI TpaiiMepiB, PEKOMEHIOBaHHUX
Neumann, et al. [15], ta FAM 3011y, [u3aiiH SKOr0 TaKOX PO3POOJIEHO BUKOHABLIIMU
TEMAaTHKH Ha OCHOBI IIOCIIIJOBHOCTI TeHy CSa pedepercHoro mramy C. septicum
NCTC547 (GenBank D17668).

[TocaimoBHOCTI TipeacTaBiieHo B Tabnuil 1. Takoxx OyB 3actocoBaHui HaOIp
npaiimepiB 1o autsiHKY Teny PRP, Bugocnenndiunoro ams »xyHHUX K BHYTPIIIHBOTO
€H/IOT€HHOTO KOHTPOITIO.

OnTuManbHl  yMOBM  TIpOBEACHHS  amiutidikamii  Oyau  migiOpasi
€KCIIEPUMEHTAJIBHO, 1110 OMKUCAHO B PE3yJIbTaTaxX JOCIIIKEHb.

[lepenik BUKOpUCTAHUX MpaiMepiB MPECTaBICHO B Ta0mui 1.

Tabnuys 1
Ilepenik npaiimepis 1u1si BUsiBIeHHs 30yaanka C. septicum merogom IJIP-pu

Mimennp Hi‘ 3B IHocainoBHicTh HyKJI€OTHAIB, 5°-3°
npaiiMepa
Fen axnpa- KC f TAGGATTTGGATGGTGCGGTGGAA
KC r TGCACGATACCCACTTGCATAAGG
ToKCHHa(Cs2) KC sonx | FAM-CGGCTAATCCAAATGTTGGACAAGGT-BHOL
Enporennmii PRF ACGTGGGCCTCTGCAAGA
KOHTPOJIbHUM PRR GACTGCCCTGTCCTGGGTATC
3pa3oK PRP_30mnp R6G-CGACCAAAACCTGGAGGAGGATGGA-BHQ2

[TJIP mpoBoaunu B Tepmorukiepi (Bio-Rad, S-1000, CIIIA) y 3arambsHOMY
peakmiitHoMy 00’eMi 25 Mk, mo MictuB 17 Mxn cymimi PCR master mix (Taq 2X
Master Mix, NEB, CIIIA), 5 mxn mineoBoi JIHK, 3 mka cymimi npaiimepiB (1o
MicTUTh 20 MMOJIB/MKI nipaiiMepiB Ta 10 MMoIb/MKIT 30HAA).

YmoBu amrutiikairii 3a3HaueHi y Ta0oiaui 2.

Tabnuys 2
Ymou ammigikanii JJTHK C. septicum
Ne 3/m Erann Temmneparypa, °C Yac KiabkicTh HUKJIIB
1 [TouyarkoBa aenaryparis JJHK 95 2 XB 1
Henaryparis JJHK 95 20 ¢
2 BinnamoBanHs npaiimepi 60 I5¢ 45
Enonramis 72 15¢
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dnyopecueHiio BuMiproBanu 3a Temrepatrypu 60°C Ha kanaimax FAM (JIHK
C. septicum) Ta JOE (BK3).

Jlis  BUSIBJICHHA MPOAYKTIB aMmIutiikaiii BHKOPUCTOBYBAJIM IOPOTOBHIA
METOJ — BHU3HauYadW 3Ha4YeHHsS moporoBoro mukiy peakmii Ct (Threshold cycle).
Pesynbpratu anamizy BBa)kajdl JOCTOBIpHUMH, AKIIO 3HaueHHa Ct mo xanamy FAM
meHie abo gopiBHioe 35 (Ct<35), 3nauennss Ct HK3 Biacyrthe, 3nauennss Ct mo
kanaiy JOE Bcix nocnikyBanux 3paskiB (amrutidikaiis BK3) menmie abo nopiBHioe
35 (Ct=35).

Pe3ynpTaT 00pOOJICHO METOJOM OINKMCOBOi CTAaTHUCTHKU 13 BUKOPUCTAHHIM
nakery R (www.rproject.org).

PesyabTatn pgociimxkeHb Ta ix o0roopeHHsi. OTpuMaHi pe3yJbTaTH
JOCIIJKEHHS CBIIYAaTh MPO MOKJIMUBICTH 1JIeHTU(]IKaL] po3po0IeHUMHU IpaiiMepaMu
reneTnyHoro wmarepiany C. septicum, a IIJIP-pu moxxe OyTm 3acTocoBaHa s
JIETEKIIIT MaToreHa y 3pa3kax i3 KUIbKICTIO reHOMIB 30yaHuKa — Bij 100 Ta Giibiie.

Tabnuys 3
Pe3yabtaru amiutigikauii cepii 10-kpatuux po3seaens JHK, n=5

Kb kiers kot 1,0x105 | 1,0x10* | 1,0x10% | 1,0x10% | 1,0x10' | 1,0x10°
reHoma/peaxiist
1 12,77 18,41 22,19 28,13 - -
3navenns Ct 3a 2 12,84 18,37 22,30 28,23 38,34 -
FAM 3 14,01 18,16 21,61 28,22 40,62 —
(5 moBTOpIB) 4 12,86 18,44 22,24 27,84 39,55 —
5 13,43 17,81 22,19 28,17 — —
Cleepenne 13,18 18,24 22,10 28,11 — -
SD 0,49 0,26 0,28 0,15 - -
% CV 1,24 0,43 0,69 0,39 0,2 -
%CVv 3,72 1,43 1,28 0,53 2,96 —
[To3uTHBHO/HETATHBHO 5/5 5/5 5/5 5/5 3/5 0/10
Jlosipti inreppan . 100 100 100 100 60 -
aQHAIITUYHOI YyTJIMBOCTI, %

PesynwraTn, mpeacraBieni y tabmuii 3, cBimuyaTh, M0 JOBIpYMM IHTEpBal
100% 3a
xoHueHtpanii  1,0x10° — 1,0x10? komiit/peakuis i 60% — 3a KOHLEHTpaIi

aHAIITUYHOI JyTIMBOCTI MeTomauku 1moxo C. septicum craHOBHB
1,0x10° xomiit/peakuis. Takum umHOM, OYyJIO BCTaHOBIEHO, mo LOD BamimosaHOi
METOIUKHU cTaHOBUTH Oyin3bko 100 komiii renomy/peaxiiist JTHK natorena.

3a pe3ynbTaTaMH, HaBEJACHUMH Y TaONHIsX, oOpaxoBaHe 3HAYCHHS
cTaHAapTHOTO BiaxuieHHs (SD) nis m’atu moBTOPiB amMIuTiikailii KOXKHOTO 3 IMEeCTH

poO3BeACHb IUIa3MiJ OyJlo HIDKYUM BiJ] MaKCHUMaJIbHO JIOMYCTUMOTO PIBHS
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npuiiHaTHOrO 3HaYeHHs SD nnsa merony (SDv<O0,5). 3nauenHs koedilieHTIB Bapiamii
(% CV) mig yac mMOCTAHOBKH AOCHTIAY TakoX OyJd HIOKYMMHU BiJ IPUUHSTHOTO
3HauYeHHs KoedimieHTy Bapiaii mias meroay (CVv). Orpumani gaHi cBim4YaTh IMpo
BHCOKY 301KHICTh pe3yibTariB BusiBiaeHHs JJHK marorena.

OTpuMaHuii B pe3ynbTari JIOCIIHKeHb mopir ysromkeHHs AOD >+0,3 €
JOCTaTHIM IMOKa3HUKOM JIJIsl HQJIMHOI JeTeKIlli HaBITh MaJIUX KUIBKOCTEH 30y THUKA.

AHaMTUYHY Crenu(iuyHICTh BU3HAYAIW SK 3JaTHICTh BIJIPIZHATH IIJILOBY
minsaky JIHK Big HyK/I€THOBMX KHCJIOT 1HIIMX MATOTEHHUX KiaocTpumik. Jlims
BU3HAYEHHS Crenu(pigHOCTI OyJI0 BUKOPHUCTAHO MaToJIOriyHUM Matepian Bing BPX,
mo wmictuB C. septicum (mo3uTwBHHN Oi0JIOTIYHHMIA MaTepian), CYCHeH3il KyJIbTyp
Oakrtepiil. Pe3ynbpTaTu BUKIIaaeHO B TaOIuIll 4.

Tabnuys 4

Pe3yabTaTn ofiHIOBaHHA cnienu@ivyHOCTI MeTOAMKH, n=3, M+m

KiALKICTE Ctza FAM | Ct3a JOE
Ne, Biosoriunuii maTepian . JHK CHOO02eHHU
NMOBTOPiB .
C. septicum| kommponw
[Taronoriuauii marepian Bigx BPX, mo MicTuth
1. . 3 22,36+0,45| 19,28+0,21
C. septicum
2. | mar. marepian BPX, mio ve mictuts C.septicum 3 — 19,28+0,2
3 HaTOJIOI-“iIIHI/If/'I Mmatepian Binx BPX, mo mictuth 3 B 19,2802
C. perfringens
n HaTonorlq}.mH marepian Bin BPX, mo mictuts 3 B 19,2840 2
C. chauvoei
5 HaTOJIOl“l‘.I.HI/II/I Marepiain Big BPX, mo micturs 3 B 10 28+0,2
C. sordellii
6. HaTOJ'IO-FIIIHI/II/I marepian Bin BPX, mo mictuts 3 B 18.77+0,11
C. nowyi
7 HaTOJ'IOII"IHHI/II/I MaTeplzlm Big BPX, mo MICTI/ITI)., 3 23 4540,3 18.77+0,11
C. perfringens , C. septicum, C. sordellii, C. novyi
8 HaTOJ'IOl-“quI/II/I MaTeplflJI B BPX, 1m0 MICTUTB, 3 10114017 | 17.89+0 23
C. perfringens, C. septicum
9. BaKTepl'meHa KynBTy_pa, m(_) MICTHUTH 3 15.06:0,39 | 18,22+0,24
C. perfringens, C. sordellii, C. novyi
10. | bakrepiansHa KyibTypa, mo mictuts C. septicum 3 15,06+0,39 | 18,32+0,24
11, | DAKTCPIANEHA | KYIBTYpA, IO - MICTHTE 3 16,29+0,54 | 17,43+0,31
C. perfringens, C. septicum, C. sordellii, C. novyi
10. | CrepunpHe MOXKUBHE CEPEIOBUIIE 3 - -

AHani3 TaHux, IPeICTaBICHUX y TaOuIl 4, CBIAYUTH MPO BIACYTHICTh XMOHUX
pe3yNbTaTIB 1 HecHeMpIYHUX PEAKIii 31 CTOPOHHIMH MATOTEHAMMU, 1110 BITHOCSTHCS
no rpynu kinoctpuaii. Ilix yac mocmimkeHHs marepiany, mo mictus C. perfringens,
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C. sordellii, C. novyi, 3nauenns no Ct 3a 0apBaukoM FAM BusiBicHO He OyI0, IpH
IbOMY, K OYIKYBaJIOCh, CIIPAI[IOBaB BHYTPIIIHIN KOHTPOJIBHUHN 3pa30K 32 OapBHUKOM
JOE, mo miarBepKye mpaBUiIbHICTh TPOXOKEHHS PEaKIIii.

Taxkum umHOM, 3aranbHa cnerudiunicte [IJIP-pT Tecty mis TapreTHOro reHy
C. septicum ckmama 100% (95% moBipuuii inTepBan Bimscona: 96,8 1o 99,9%), a
TaKOXX YyTJIMBICTH JJIsI 3pa3KiB 3 HasBHICTIO 100 komiii renoma ta Oubie O0yno 100%
(95% nosipunii inTepBan Binscona: Bix 99,3 10 99,9%).

BucHOBKHM Ta mepcneKTUBH NMOAAJBIIMX AOCHigxkeHb. 1. Po3pobneHo tect-
HaOip mis BusiBieHHs C. septicUm MeToaoM MoJliMepa3Hol JAHIFOrOBOI peakiiii y
peallbHOMY 4aci, KM CKJaaaBcs i3 mpaiimepiB Ta FAM 30Hay, sSIKHW Ma€ BHCOKY
qyTauBicTh, 100% crneundiuHicTh Ta Ja€ MOXKIUBICTh AeTeKTyBaTH HiiboBy JIHK y
PI3HOTUITHOMY O10JI0TTYHOMY MaTepiai.

2. BaranpHa crenudiynicts [IJIP-pT Tecty ansa tapretHoro reny C. septicum
cknana 100% (95% noBipumnit iHTepBasn Binmbcona: 96,8 mo 99,9%), a Takox
YYTIUBICTH JIJIs 3pa3kiB 3 HasBHICTIO 100 komii reHomy Ta Ounbiie ckiaagana 100%
(95% nosipumii iHTepBan Binbcona: Big 99,3 1o 99,9%). Otpumanuii B pe3ynbrari
JTOCHKeHBb Topir y3rojukeHHs AOD >+0,3 € noctaTHiM MOKa3HUKOM JJIsl HAA1HHOT
JEeTeKLIi KUIbKOCTEN 30y/THUKa B TOporoBoMy 3HaueHH1 100 komiii reHOMy B peaxiiii.

Pe3ynpratn pocnipkeHb OyAyThb BHKOPHCTAaHI Mg 4Yac O(OpMIEHHS
HOPMATHBHOI JIOKYMEHTAIlli 3 peecTpalii J1IarHOCTUYHOT TECT-CUCTEMH I JETEeKIIii
C. septicum B maToJIOTIYHOMY MaTepiaJi.

DEVELOPMENT OF A TEST KIT FOR THE DETECTION OF C. SEPTICUM BY
REAL-TIME POLYMERASE CHAIN REACTION / Zhovnir O., Mintsiuk E., Savcheniuk M.,
Tarasov O.

Introduction. According to published data, the disease caused by C. septicum can occur
both alone and in association with other pathogens of the Clostridium group (Clostridium
chauvoei, Clostridium sordellii, Clostridium novyi type A), the coccus group and P. aeruginosa.
The alpha-toxin gene is highly conserved and is the main target gene for species identification and
simultaneous determination of toxin production. The use of molecular genetic methods, such as
polymerase chain reaction, allows conducting rapid detection of the pathogen in any sample with
high specificity.

The goal of the work. To study the sensitivity and specificity of a set of primers for the
detection of C. septicum by real-time polymerase chain reaction.

Materials and methods. As reference samples, the strain and pathogenic field isolates of
C. septicum and C. perfringens, C. chauvoei, C. sordellii, C. novyi microorganisms stored in the
museum of the Institute of Veterinary Medicine of the National Academy of Sciences of Ukraine
were used.

For the study, we used a set of primers for PCR-rt, which consisted of primers and a FAM
probe, the design of which was developed by the authors of the article based on the sequence of the
csa gene of the reference strain of C. septicum NCTC547 (GenBank D17668).
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PCR was performed in a thermocycler (Bio-Rad, S-1000, USA) in a total reaction volume of
25 uL. Reaction volume of 25 ulL, containing 17 uL of PCR master mix (Taq 2X Master Mix, NEB,
USA), 5 uL of target DNA, 3 ul of primer mixture (containing 20 pmol/mL of primers and
10 pmol/mL of probe).

To detect amplification products, the threshold method was used — the value of the threshold
cycle of the reaction Ct (Threshold cycle) was determined. The results of the analysis were
considered reliable if the Ct value of the FAM channel was less than or equal to 35 (Ct<35), the Ct
value of the negative control channel was absent, the Ct value of the JOE channel of all tested
samples (amplification of target gene fragment) was less than or equal to 35 (Ct<35).

The results were processed by descriptive statistics using the R package (www.rproject.org)

Results of research and discussion. The limit of detection of the validated method was
found to be about 100 genome copies/pathogen DNA reaction.

According to the results shown, the calculated validated standard deviation (SD) for five
amplification replicates of each of the six plasmid dilutions was lower than the maximum
acceptable level of acceptable SD for the method (SDv<0.5). The values of the coefficients of
variation (% CV) during the experiment were also lower than the acceptable value of the coefficient
of variation for the method (CVv). The data obtained indicate a high convergence of the results of
pathogen DNA detection.

The detection threshold 40D >+0.3 obtained as a result of the study is sufficient for
reliable detection of even small amounts of the pathogen.

The analytical specificity was defined as the ability to distinguish the target DNA site from
the nucleic acids of other pathogenic Clostridia. Pathological material from cattle containing C.
septicum (positive biological material) and bacterial culture suspensions were used to determine
the specificity.

Thus, the overall specificity of the PCR-RT test for the target gene of C. septicum was 100%
(95% Wilson’s confidence interval: 96.8 to 99.9%), and the sensitivity for samples with 100 genome
copies or more was 100% (95% Wilson’s confidence interval: 99.3 to 99.9%).

Conclusions and prospects for further research. The primer set used for
PCR-rt, consisting of primers and a FAM probe, the design of which was developed by the authors,
based on the sequence of the csa gene of the reference strain of C. septicum NCTC547 (GenBank
D17668), has high sensitivity, 100% specificity and allows detection of target DNA in various types
of biological material.

2. The overall specificity of the PCR-RT test for the target gene of C. septicum was 100%
(95% Wilson’s confidence interval: 96.8 to 99.9%), and the sensitivity for samples with 100 copies
of the genome or more was 100% (95% Wilson’s confidence interval: 99.3 to 99.9%). The detection
threshold AOD >+0.3 obtained in the study is sufficient for reliable detection of pathogen amounts
of 100 genome copies and above in the reaction.

The research results will be used to create a diagnostic test system for the detection of
clostridia in pathological material.

Keywords: gPCR, diagnostics, primers, DNA, C. septicum.
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