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Summary. The work is devoted to determining the most effective animal
feed, providing for a high rate of speed the growth of fish and fish productivity,
reducing costs of feed.
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KntoueBble cnosa: Flavobacterium psychrophilum, xonodHoeodHas 60ae3Hb
pb16, duaeHocmuka, MLP, MoneKynapHas 6uonozus, 2eHemMuKad, 2eH-MUlWeHb.

AHHOTauuA: Paboma nposedeHa Ha 6aze nabopamopuu MosekynapHol
buosnoauu Kagedpsbl Mukpobuoaozuu, 8Upycosno2uU, 3NU300Mono2uu U seme-
pUHapHo-caHumapHol sKkcriepmu3ssl YaeaHosckol CXA um. [1.A. CmonbinuHa.
lodobpaH eeH-muweHsb 044 [NLP-uHOukayua Flavobacterium psychrophilum. B
Kayecmee 0aHHO20 2eHa Hamu 8blbpaH gyrase B (GyrB). BbisoObl 060CHOBAHbI
nymém uccaedosaruli in silico.
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BakTtepuu F. psychrophilum sasnsaioTtca Bo3bygutenamu dnaobaktepmosa —
60ne3Hu pblb, KOTOPOW MOABEPNKEHBI BCE IOCOCEBLIE, @ TaKXKe Apyrve Buapl pbib.
dnasobakTepun, Kak U apyrue Bo3byamTtenm baktepuanbHbix 6onesHeln pblb moryTt
UrpaTb pPonb CEKYHAAPHOU MHGOEKLMM, nopaxkas OTKPbITble paHbl U MPOHMKasA B
MbILWLLbI TeNA 0CNabNeHHbIX U TPaBMUMPOBaHHbIX pbib [1,2,4,7].

B HacToAwee Bpema B Poccum amarHocTvka dnadobaktepnosos pblb He
OCYLLECTBAAETCA, TaK Kak He pa3paboTaHbl AOCTYMNHblE AMArHOCTUYECKME CPeacTBa.
Mpy obHapykeHUn 60nbHOM pPbibbl Ha3HavatoTca HonbluMe A03bl AaHTUOUOTUMKOB
LUIMPOKOro crnekTpa geictsua. OgHaKO CBOEBpPEMEHHas M TOYHasA AMarHOCTMKA
Nno3BoAUT Pbl6OBOAAM CHU3WUTb KOMMYECTBO MNPUMEHAEMbIX aHTMOMOTUKOB U
MOBbICUTb TEM CaMbIM 3KOJIOTMYHOCTb NPOAYKLMUN U pbiboBOAYECKUX Npyaos [2,4].

Hanbonee nporpeccuBHbIM B HACTOALLLEE BPEMA METOAOM ANArHOCTUKM ABASAETCA
nonMmepasHas uenHaa peakuua (MLP), ocHoBaHHas Ha BbiABAEHWUMU cneuuduyeckoi
HYK/N€0TUAHOM NOoCcNef0BaTeNbHOCTU B reHoMe Bo3byauTens [2,3,5,6].

Ha HavanbHOM 3Tane paspabotkm nobon MLUP TecT-cuctembl HeobxoaMmo
onpeaenuTb Leneso reH (reH-muleHb), KoTopbid W ByaeT  BbIABAATLCA
(amnandurumposatbea) B npouecce peakuuu. Kputepuamm ans Bbibopa reHa ABNAOTCA:

1. eH foMKeH BCTPeyaTbCA B reHOME MCKOMOTO MUKPOOPraHWU3ma,

2. CneumoUnYHOCTb reHa — TO ecTb, HYKNeOoTUAHAA NOC/eA0BaTe/IbHOCTb AaH-
HOro reHa (Mnu ero ¢parmeHTa) AOMKHA ObITb CTPOrO YHUKANbHOW A1A MCKOMOTO
MuKpoopraHusma (Flavobacterium psychrophilum),

3. OanHa reHa (uam ero dpparmeHTa) LOMKHA COCTaBNATbL He meHee 100 n.o.,

4. HykneoTuaHas nocnefosatesibHOCTb FreHa-MULLIEHU A0/KHa BbITb Npuroa-
HOW ANA AanbHelwero sTana nogbopa npalimepos, AOMKHA NPUCYTCTBOBATb BO3-
MOYHOCTb Nogbopa MUHUMYM OAHOW Napbl NPaiMepoB C MPUMEPHO COBMAAAOLLM-
MK TemnepaTtypamu omxkura n GC-coctasom ot 30 go 70%.

Lenovto evinonHeHua HUP senaemca: nopbop reHa-muweHn ansa MLUP-
MHAMKauun Flavobacterium psychrophilum.

Mamepuansl u Memodbi: Bbibop 1 060CHOBaHME reHa-MULLEHM, A TaK¥Ke aHa-
nn3 ero cneunduyHocTn bbin nposeaéH in silico nocpeacTsom cuctembl BLAST, a
TaKKe 6a3bl AaHHbIX reHOB, HaxoAslenca Ha nHTepHeT-pecypce NCBI (http://www.
ncbi.nlm.nih.gov/).

B pesynbTaTe npogenaHHow paboTbl 6bia BbIGpaH cneunduyHblil reH-MmuLweHb
CO CNeayoLWMMU XapaKTePUCTUKAMU:

leH gyrase B (GyrB), umetowwmii Homep GenBank: KC204569.1 B 6a3e gaHHbIX
ncbi. JaHHbln reH umeeT pasmep 1077 bp M CEKBMHMPOBaAH B reHoOMe LWTaMMa
Flavobacterium psychrophilum KU 061226-3 19 Hoabpsa 2012 r. u3 obbekTa Cyprinus
carpio asTopamu Fujiwara-Nagata E., Chantry-Darmon C., Bernardet J.-F., Eguchi M.,
Duchaud E. and Nicolas P. OnybaunkosaH B pabote Population Structure of the Fish
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Pathogen Flavobacterium psychrophilum at Whole-Country and Model River Levels
in Japan, Submitted (19-NOV-2012) Mathematique Informatique et Genome, INRA,
Domaine de Vilvert, Jouy-en-Josas 78350, France. [laHHblit reH KoampyeT 6enok
GyrB (protein_id=AFZ86880.1) 1 TpaHCAMpyeTca B C/AeAytollyto NoAnnenTUuaHyo
noc/nefoBaTeNbHOCTD:

PesynbTatbl 6nacta (Tab. 1) HyKNeoTUAHOM Nocnef0BaTeIbHOCTM reHa GyrB no-
Kasanu ero cneumounyHocTb Ha 97% 1 6onee ana MMKpoopraHusma Flavobacterium
psychrophilum.

Tabnuua 1 — Pe3ynbrart 61acTa HYK/€OTMAHOW NOCNEeA0BATENbHOCTU reHa GyrB.

Query
cover

100% 100% KC204495.1

Description Ident Accession

Flavobacterium psychrophilum strain KU 061226-2
GyrB (gyrB) gene, partial cds

Flavobacterium psychrophilum strain 09/331 DNA
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain KU 051128-6
GyrB (gyrB) gene, partial cds

Flavobacterium psychrophilum strain CAE690 DNA
gyrase B subunit (gyrB) gene, gyrB-AT42 allele, partial 100% 99% JQ595424.1
cds

Flavobacterium psychrophilum strain NO114 GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain DKO67 GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain LM-37-Fp GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain SG030207 GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain No10-34-Rt-G
DNA gyrase subunit B (gyrB) gene, partial cds
Flavobacterium psychrophilum strain Ch07-9-Rt-E-I
DNA gyrase subunit B (gyrB) gene, partial cds
Flavobacterium psychrophilum strain SG040302 GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain GM2127 GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain 591 DNA gyrase
B subunit (gyrB) gene, partial cds

Flavobacterium psychrophilum strain CAE760 DNA
gyrase B subunit (gyrB) gene, gyrB-AT49 allele, partial 100% 99% JQ595429.1
cds

Flavobacterium psychrophilum strain LVDJ D2172 DNA
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain LFNW 16/90
DNA gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain KU 061128-1
GyrB (gyrB) gene, partial cds

Flavobacterium psychrophilum strain CS-3 GyrB (gyrB)
gene, partial cds

100% 99% JX947383.1

100% 99% KC204493.1

100% 99% KJ369780.1

100% 99% KJ369531.1

100% 99% KJ370883.1

100% 99% KC204457.1

100% 99% JN164025.1

100% 99% IN164023.1

100% 99% KC204488.1

100% 99% KC204468.1

100% 99% JX880160.1

100% 99% EU428471.1

100% 99% EU428463.1

99% 99% KC204494.1

100% 99% KC204456.1
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Query

(gyrB) gene, partial cds

Description cover Ident Accession
Flavobacterium psychrophilum strain No10-35-Rt-W o o
DNA gyrase subunit B (gyrB) gene, partial cds 100% 99% IN164034.1
Flavobacterium psychrophilum strain Ch09-13-As-W o o
DNA gyrase subunit B (gyrB) gene, partial cds 100% 99% IN164033.1
Flavobat_:terlum psychrophl.lum strain 916 DNA gyrase 100% 99% 1X947385.1
B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am 10/233 DNA 100% 09% 1X947375.1
gyrase B subunit (gyrB) gene, partial cds
Flavobat_:terlum psychrophl.lum strain 916 DNA gyrase 100% 99% 1X880165.1
B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am 10/233 DNA 100% 09% 1X880155.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain CAE829 DNA
gyrase B subunit (gyrB) gene, gyrB-AT29 allele, partial 100% 99% JQ595431.1
cds
Flavobacterium psychrophilum strain OSU SRCh F8-81 o o
DNA gyrase B subunit (gyrB) gene, partial cds 100% 99% EU428481.1
Flavobacterlum_ psychrophilum str_aln LVDI 5/I DNA 100% 99% EU428456.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_aln JIP 06/98 DNA 100% 99% EUA28446.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophllum strain LM-36-Fp GyrB 100% 09% K1370882.1
(gyrB) gene, partial cds
Flavobacterium psychr_ophllum strain KU 061226-1 100% 99% KC204496.1
GyrB (gyrB) gene, partial cds
;E:gb;:::ei;llugzspsychroph|Ium strain 96-1 GyrB (gyrB) 100% 99% KC204463.1
Flavobacterlum_ psychrophilum str_aln 99/165 DNA 100% 99% 1X947381.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am 93/254 DNA 100% 09% 1X947376.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum psychrophilum str.am 93/254 DNA 100% 99% 1X880156.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain CVLO 730/96-1 o o
DNA gyrase B subunit (gyrB) gene, partial cds 100% 99% EU428474.1
Flavobacterlum psychrophilum str.am LVDJ G2215 DNA 100% 99% EU428476.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_aln JIP 16/00 DNA 100% 99% EU428449 1
gyrase B subunit (gyrB) gene, partial cds
;I:r\‘/grt:‘z;cterlum psychrophilum FPG101, complete 100% 99% CPO07206.1
E(I)an\;(;tI):tcetegr;lrJ]r;n?:ychroph|Ium strain CSF259-93, 100% 99% CP007627.1
Flavobacterium psychrophllum strain NOO11 GyrB 100% 99% K1369318.1
(gyrB) gene, partial cds
;::r\‘/grkr)]zlcterlum psychrophilum JIP02/86 complete 100% 99% AM398681.2
Flavobacterium psychrophllum strain SG980216 GyrB 100% 99% KC204466.1
(gyrB) gene, partial cds
Flavobacterium psychrophilum strain SG950607 GyrB 100% 99% KC204460.1
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Query

(gyrB) gene, partial cds

Description Ident Accession
cover

Flavobacterlum_ psychrophilum str_aln 94/213 DNA 100% 99% 1X880166.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain OSU CCC6-86 o o
DNA gyrase B subunit (gyrB) gene, partial cds 100% 99% EU428480.1
Flavobacterium psychrophilum strain LFNW 131/89 o o
DNA gyrase B subunit (gyrB) gene, partial cds 100% 99% EU428464.1
Flavobacterium psychrophilum strain OSU Ana 9.1.1 o o
DNA gyrase B subunit (gyrB) gene, partial cds 100% 99% EU428458.1
Flavobacterium psychrophllum strain AK-0527 GyrB 99% 99% KC204480.1
(gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am 09/231 DNA 08% 09% 1X880163.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_aln 93/235 DNA 99% 99% 1X880157.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am IVP CH8/93 DNA 99% 09% EU428492.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophllum strain LM-22-Fp GyrB 100% 99% K1370870.1
(gyrB) gene, partial cds
Flavobacterium psychrophllum strain PH-9348 GyrB 100% 99% KC204489 1
(gyrB) gene, partial cds
Flavobacterlum psychrophilum strfiln 11/262 DNA 100% 99% 1X947374.1
gyrase B subunit (gyrB) gene, partial cds
Flavobac_terlum psychrophl.lum strain 1753 DNA gyrase 100% 99% 1X880162.1
B subunit (gyrB) gene, partial cds
Flavobacterlum psychrophilum strgln 11/262 DNA 100% 99% 1X880154.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain OSU AD 10.1.1 o o
DNA gyrase B subunit (gyrB) gene, partial cds 100% 99% EU428459.1
Flavobacterium psychrophilum strain 950106-1/1, 99% 99% CP008902.1
complete genome
Flavobacterium psychrophilum strain v4-33, complete 99% 99% CP008883.1
genome
Flavobacterium psychrophilum strain V4-28 genome 99% 99% CP008882.1
;Er\‘/grt:]aectenum psychrophilum strain V4-24, complete 99% 99% CP008881.1
Flavobacterium psychrophilum strain V2-20 genome 99% 99% CP008880.1
Flavobacterium psychrophilum strain V1-20 genome 99% 99% CP008879.1
;E\r\‘/g:‘zctenum psychrophilum strain V3-5, complete 99% 99% CP0088T78.1
Flavobac_terlum psychrophl.lum strain 1859 DNA gyrase 99% 99% 1X947378.1
B subunit (gyrB) gene, partial cds
Flavobagterlum psychrophlhlum strain 1859 DNA gyrase 99% 99% 1X880158.1
B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_aln JIP 07/99 DNA 99% 99% EUA28447 1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychr_ophllum strain AAU 3558/1/94 99% 99% K1369285.1
GyrB (gyrB) gene, partial cds
Flavobacterium psychr_ophllum strain KU 051128-1 99% 99% KC204514.1
GyrB (gyrB) gene, partial cds
Flavobacterium psychrophilum strain OH-0224 GyrB 99% 09% KC204484.1
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Query

DNA gyrase B subunit (gyrB) gene, partial cds

Description Ident Accession
cover

Flavobacterium psychrophilum strain SG020617 GyrB 99% 99% KC204459.1
(gyrB) gene, partial cds ° ° :
Flavobacterlum_ psychrophilum str_aln FPC 837 DNA 99% 99% EU428451.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain LFNW 123/89 o o
DNA gyrase B subunit (gyrB) gene, partial cds 99% 99% EU428478.1
Flavobacterium psychrophilum strain y-3 GyrB (gyrB) o o
gene, partial cds 99% 99% KC204462.1
Flavobacterlum_ psychrophilum str_aln 09/360 DNA 99% 99% 1X947384.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am 03/296 DNA 99% 09% 1X947379.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_aln 09/360 DNA 99% 99% 1X880164.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterlum_ psychrophilum str_am 03/296 DNA 99% 09% 1X880159.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain CAE756 DNA
gyrase B subunit (gyrB) gene, gyrB-AT44 allele, partial 99% 99% JQ595426.1
cds
Flavobacterium psychrophilum strain DPIF 91/4043-8 o o
DNA gyrase B subunit (gyrB) gene, partial cds 99% 99% EU428454.1
Flavobacterium psychrophllum strain NOO73 GyrB 100% 09% K1369472.1
(gyrB) gene, partial cds
Flavobacterium psychrophilum strain FI073 GyrB (gyrB) 99% 99% K1369635.1
gene, partial cds ° ° :
Flavobacterium psychrophilum strain DKO98 GyrB o o
(gyrB) gene, partial cds 99% 99% KJ369608.1
Flavobacterium psychrophilum strain NOO70 GyrB 999% 99% K1369469 1
(gyrB) gene, partial cds ? ? :
Flavobacterium psychrophilum strain x-2 GyrB (gyrB) o o
gene, partial cds 99% 99% KC204458.1
Flavobacterlum psychrophilum str.am FPC 831 DNA 99% 99% £U428484.1
gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum FPG3, complete o o
genome 99% 99% CP007207.1
Flavobacterium psychrophilum strain JR GyrB (gyrB) 99% 99% K1370942.1
gene, partial cds ° ° )
Flavobacte_rlum psychrophilum strain FI176 GyrB (gyrB) 99% 99% K1369436.1
gene, partial cds
Flavobacterium psychrophilum strain NO044 GyrB 99% 99% K1369319.1
(gyrB) gene, partial cds ° ° )
Flavobacterium psychrophilum strain FPM960726 GyrB o o
(ayrB) gene, partial cds 99% 99% KC204473.1
Flavobacterium psychrophilum strain No10-42-As-K o o
DNA gyrase subunit B (gyrB) gene, partial cds 99% 99% IN164018.1
Flavobacterium psychrophilum strain OSU THC02-90 o o
DNA gyrase B subunit (gyrB) gene, partial cds 99% 99% EU428457.1
Flavobacterium psychrophilum strain FLpMR 003/09 o o
DNA gyrase B subunit (gyrB) gene, partial cds 97% 99% HM443824.1
Flavobacterium psychrophilum strain FLpMR 002/09 97% 99% HMA443823.1
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Query
cover

97% 99% HM443821.1

Description Ident Accession

Flavobacterium psychrophilum strain FLpH 004/09
DNA gyrase B subunit (gyrB) gene, partial cds
Flavobacterium psychrophilum strain SE100 GyrB
(gyrB) gene, partial cds

Flavobacterium psychrophilum strain Ch10-15-As-F

DNA gyrase subunit B (gyrB) gene, partial cds 99% 99% IN164017.1
Flavobacterium psychrophilum strain 1731 DNA gyrase
B subunit (gyrB) gene, partial cds

Flavobacterium psychrophilum strain FLpR 010/09
DNA gyrase B subunit (gyrB) gene, partial cds

99% 99% KJ369812.1

97% 99% HM443818.1

97% 99% HM443825.1

Bbl1800bI: Ha ocHOBaHWMM AaHHbIX 6/1acTa BblbpaHHbIN reH gyrase B (GyrB) ssnsetca
NoAxXoAALMM KaHAMAATOM B KadecTse reHa-muiueHn ans MUP-uHamkauum Flavobacterium
psychrophilum, Tak Kak UmeeT coBnaseHue Ha 97% v 6onee ¢ reHomamu 100 LITaMMOB JaH-
HoW BaKTepuK, BKIOUEHHDIX B 6a3y aaHHbIx NCBI. JanbHelwan paborta byaet HanpasneHa
Ha noabop cneLmdryeckux NpaimepoBs 418 amnAUPUKaLLIMM yHacTKa Ha3BaHHOTO reHa.
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SELECTION OF THE TARGET GENES
LAPCR-INDICATION FLAVOBACTERIUM
PSYCHROPHILUM

Barsukova, T.A., Vorotnikov A.P., Viktorov D.A., Vasiliev D.A.

Keywords: Flavobacteriumpsychrophilum, cold-water fish disease, diagnosis,

PCR, molecular biology, genetics, gene-targeted.

Summary. The work was done on the basis of the laboratory of mo-

lecular biology, Department of Microbiology, Virology, epizootology and
veterinary-sanitary expertise of Ulyanovsk state agricultural Academy. P. A.
Stolypin. Selected gene-targeted PCR-indication Flavobacteriumpsychroph-
ilum. As of this gene we selected gyrase B(GyrB). The conclusions are sub-
stantiated by research insilico.
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