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- XOPOLWO MN3BECTHO, HTO OAKE B 340POBOM HE/JIOBEHECKOM
OPFTAHU3ME NMEPCUCTUPYIOT PA3S/TUY4HBIE MUKPOOPTAHU3MBDI:
BEAKTEPUW, TPUBbI, BUPYCbI 1 MPOCTEULLME.

* BAKTEPUAJIbHbIX RZTETOK MNMPUBJ/TIUSNTEJIbHO B 10 PA3 BOJIbLLE, HEM
RJIETOK HEJTOBEYECKOTO OPTAHU3MA.

Cho I, Blaser MJ. The human microbiome: at the interface of health and disease. Nat Rev Genet 2012;13:260-70.



ACITEKT

The Next Food Fad Is Coming: Feed
= your Mlcroblome

| Get to know your microbes
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Bl September 22, 2015

How Your Gut Microbiome %)
Influences Your Mental and Physwal i
Health
Microbe Mix May Play Role In Preterm Birth Risk




s \
EUROPEAN
UROLOGY FOCUS
= ACIHEKT

MNKPOBMOM MOYEBbBIX MYTEWN
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« MOYEBbIBOAALLME NYTWU 340POBbIX JIOAEN, KOTOPbIE PAHEE CHUTA/IUCb CTEPU/IbHBIMMU,
HE ABIAKOTCA TAKOBbIMMW.

* BHUXNEPCUCTUPYET BOJIbLLUOE RKOTMYECTBO MNKPOPTAHN3MOB.

« B CUCTEMATUYECKOM OB30OPE 0O MHD/1A 2016 TOAA NMPOBEAEH OTEOP 1419 MCCNEAOBAHUN,
N3 KOTOPbLIX 89 NOABEPIJTIUCb CUCTEMATUYECKOMY AHAJTU3Y.

« B MOYEBbIBOAALLUMX NMYTAX 340POBbIX IFOAEN BbI/IN BbIABNEHLI BAKTEPUA/IbHBIE COOBLLIECTBA.

N3IMEHEHNA B MUKPOBUOME HABJIKOOATUCD MNMPU PA3/TUYHBIX YPOJTOTUYECKUX3ABOJNNEBAHUAX: HEAEPAKAHU MOYMH,
3/TOKAYECTBEHHbIX ONYXO/1AX MOYEBbIX MYTEN, UHTEPCTULIMA/IBHOM UMCTUTE, HEMPOTEHHOM MOYEBOM MY3blIPE,
3ABOIEBAHUAX NEPEAABAEMbIX MONOBbLIM NYTEM, XPOHUYECKOM NMPOCTATUTE/XPOHMYECKOW TA3OBOW EOJIN.

* 3HAYEHWUE NPOBUOTUKOB, MPEEMOTUKOB U ANETbI B IEYEHUM U MPODUNAKTUKE YPOJTIOTMYECKUX 3ABO/TIEBAHN
TPEBYHOT AA/TbHEULLIMX UCCNEAOBAHUI.
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MWKPOBMNOM HEJIOBEKA
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[TPOEKT "MUKPOBNOM YEJIOBEKA» BbblJI MTHUIIMNPOBAH B 2008 I'OAY u bblJI HAITIPABJIEH HA
XAPAKTEPUCTUKY MUKPOBHOMA YHEJIOBEKA u AHAJIM3 EI'O POJIA B 3JI0POBOM OPITAHU3ME
YEJIOBEKA u I[TPU PA3JIMYHBIX 3ABOJIEBAHUAX. NCXOIHO ITPOEKT "MUKPOBHUOM YEJIOBEKA»
HE BKJIFOUAJI UCCJIIEJJOBAHUE MUKPOBMOMA MOUYEBBIBOAAILMX ITYTEM.
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MUKPOBUNOTA — MNKPOBbI, >XUBYLLNE
BHYTPU NI CHAPY XN OPTAHU3MA YEJIOBEKA;

MMUMKPOBUOM — TEHOM — HABOP N'EHOB
MUKPOOPAIHN3MOB OJAHHOIO KOHKPETHOTI'O
MHONBWOYYMA,;

Turnbaugh PJ, Ley RE, Hamady M, Fraser-Liggett CM, Knight R, Gordon JI. The human microbiome project. Nature 2007;449:804-10.
Ley RE, Peterson DA, Gordon JI. Ecological and evolutionary forces shaping microbial diversity in the human intestine. Cell 2006;124: 837-48.

Backhed F, Ley RE, Sonnenburg JL, Peterson DA, Gordon JI. Host- bacterial mutualism in the human intestine. Science 2005;307: 1915-20.
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TpaanyMoHHO, N3y4eHne bakTepmm MOYEBLIX MYTEN
BKIKOYAET CTaHOAPTHbIN DaKTEPUONOrM4ecknn aHarnms
C NOCEBOM Ha CTaHAapTHblE cpeabl.

B aTom nmetoTca 3HaYnTenbHbIE OrPaHNYEHUSA B
BbIABMEHUM MOSTHOIO CNekTpa MUKPOOPraHM3mMoB

(MeaneHHo pacTyuwiune baktepumn, KoTopbie norndatoT
B MPUCYTCTBUM KMUCopoaa).
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* Ycnexm monekyndapHon bmonorum n KynbtypanbHbIX METO40B
NO3BOSINNU BbIABNATL cneunduyeckne MMKpoopraHn3msl ang

Pa3JIM4HbIX OPraHOB, KOTOPbIE paHEE CHUTAJIINCb CTEPUTIBHBIMU, KaK
HarpmMmep, moyeBbiBOOAALLUNE MYTN.

Aagaard K, Ma J, Antony KM, Ganu R, Petrosino J, Versalovic J. The placenta harbors a unique microbiome. Sci Transl Med
2014;6, 237rab5.

Branton WG, Ellestad KK, Maingat F, et al. Brain microbial popula- tions in HIV/AIDS: alpha-proteobacteria predominate
independent of host immune status. PLoS One 2013;8:e54673.

DiGiulio DB. Diversity of microbes in amniotic fluid. Semin Fetal Neonatal Med 2012;17:2-11.

Urbaniak C, Cummins J, Brackstone M, et al. Microbiota of human breast tissue. Appl Environ Microbiol 2014;80:3007-14.

Thomas-White K, Brady M, Wolfe AJ, Mueller ER. The bladder is not sterile: history and current discoveries on the urinary
microbiome. Curr Bladder Dysfunct Rep 2016;11:18-24.
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o JloCTM>KEeHUS B HOBbIX ANArHOCTUYECKMX noaxoaax, Takme Kak
cekBeHnpoBaHune 16S rRNA n OborauleHHoe KonnyecTtBeHHoEe
MoueBoe KynetnsunposaHue (Enhanced or Expanded Quantitative

Urine Culture) (EQUC) npnBeno k 3Ha4nTensHOMy nporpeccy 3HaHum
B oTHoLweHnn Mukpobnoma MoueBbix [yTen.

Wolfe AJ, Toh E, Shibata N, et al. Evidence of uncultivated bacteria in the adult female bladder. J Clin Microbiol 2012;50:1376-83.
Lewis DA, Brown R, Williams J, et al. The human urinary microbiome; bacterial DNAin voided urine of asymptomatic adults. Front Cell Infect Microbiol
2013;3:41.

Pearce MM, Hilt EE, Rosenfeld AB, et al. The female urinary microbiome: a comparison of women with and without urgency urinary incontinence. MBio 2014;5,
e01283-14.

Thomas-White KJ, Hilt EE, Fok C, et al. Incontinence medication response relates to the female urinary microbiota. Int Urogynecol J 2016;27:723-30.

Hilt EE, McKinley K, Pearce MM, et al. Urine is not sterile: use of enhanced urine culture techniques to detect resident bacterial flora in the adult female
bladder. J Clin Microbiol 2014;52:871-6.
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Trueperella GEbl/1A NMOJ/TYSMEHA TOJ/IbKO B GAKTEPUANIbHbBIX
KYTIbTYPAX, B TO BPEMA KAK Atopobium Ebl/TIA
OBHAPYHREHA TOJIbKO NP CEKBEHUPOBAHWW.

Wolfe AJ, Toh E, Shibata N, et al. Evidence of uncultivated bacteria in the adult female bladder. J Clin Microbiol 2012;50:1376-83.
Lewis DA, Brown R, Williams J, et al. The human urinary microbiome; bacterial DNAin voided urine of asymptomatic adults. Front Cell Infect Microbiol
2013;3:41.

Pearce MM, Hilt EE, Rosenfeld AB, et al. The female urinary microbiome: a comparison of women with and without urgency urinary incontinence. MBio 2014;5,
e01283-14.

Thomas-White KJ, Hilt EE, Fok C, et al. Incontinence medication response relates to the female urinary microbiota. Int Urogynecol J 2016;27:723-30.

Hilt EE, McKinley K, Pearce MM, et al. Urine is not sterile: use of enhanced urine culture techniques to detect resident bacterialflora in the adult female
bladder. J Clin Microbiol 2014;52:871-6.
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OrPAHUYEHUEM 16S rRNA CEKBEHUPOBAHWA ABNAETCA
TO, HTO METOAOUKA HE NMO3BOJIAET ANPPEPEHLUMNPOBATD

MERAOY « KNBbIMN», « MEPTBbIMW» U PA3PY
MWKPOOPTAHN3MAMMW.

EHHbIMW

Kliman HJ. Comment on “The placenta harbors a unique micro- biome”. Sci Transl Med 2014,6, 254le4.
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« EQUC nossonset BblaenntTb MUkpoopraHnambl n3 80 %
MOY€EeBbIX 00pa3LOB, NONYYEHHbIX NO KaTeTepy, A8 KOTOPbIX
CTaHOapTHoe BbakTepunonornyeckoe nccrnegoBaHue He
BbISIBUIO pOCTa MUKPOJNOPbI.

e JTa MeTogmka KOMOMHMPYET NOceB Ha DOMbLLOE KONTMYECTBO
pa3nnYHbIX KyNbTypanbHbIX cpen, a3pobHble N aHal3pobHbIe
YCITOBUSI KYNbTUBUPOBAHUS N Pa3nnYHble TEMMepaTypHble
PEXNMbI POCTA.

Pearce MM, Hilt EE, Rosenfeld AB, et al. The female urinary microbiome: a comparison of women with and without urgency
urinary incontinence. MBio 2014;5, e01283-14.
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* [lpun oueHke pasnuynn baktepmnansHbIX MONynsumin, onncaHHblx ansa Mmkpobmnoma
MoueBbiBOOALWMX [lyTen B pasnuUyHbIX UCCreaoBaHUAX, BaXXHO YYUTbIBATbL MOSIOBYHO
NPUHAOSIEXHOCTb YerioBeka, 00bemM coObpaHHOM MOYU, METOAUKN N TEXHUKU cOopa
MOuYMN.

* He cmotps Ha 3TO, B 0buiem - Lactobacillus n Streptococcus Hanbornee 4acTto
onpenenstoTca B Mukpobnome MoueBbiBogaLmx MNyTein n BoIABMAKOTCA BO BCEX
nccriegoBaHusix onyorinkoBaHHbIX B HACTOsILLLIEE BPEMSI.

« (O06a Bnga — NnpoayuMpyroT MOJOYHYH KUCMNOTY U coaepXaTbCsl B PaA3NUYHbIX TKAHAX
opraHuama, B TOM YMCHe U MOYEBbLIBOAALLMX NYTAX, OEe OHXU UrpatoT NPOTEKTUBHYIO
pOrb, 3alymLLLas UX OT NaToreHos.

Pometto A, Shetty K, Paliyath G, Levin RE. Food biotechnology. Ed 2. Boca Raton, FL: CRC Press; 2005.
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[pyrne Gaktepun — Takme Kak:

* Alloscardovia,
 Burkholderia,

« Jonquetella,

« Klebsiella,

« Saccharofermentans,
 Rhodanobacter,

1 Veillonella

O6Hapy)KVIBaJ'IVICb B MOYEBbLIBOOALLUNX MYTAX 3HAYUTEIIbHO pPEXeE.

Pometto A, Shetty K, Paliyath G, Levin RE. Food biotechnology. Ed 2. Boca Raton, FL: CRC Press; 2005.
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PesynbTatbl NPOAEMOHCTPMPOBanuM, YTo MeTod coopa Mo4MU:
* «YUucTas» cpegHas nopums,
* MepBas nopuus,
* HaanobkoBasi acnupaums,
* UM MHTEPMUTTUPYIOLLIASA KaTeTepm3auus,

a Takke metoauka oueHkn Mukpodbrnoma MoueBbIBOOALLMX
[TyTen moryTt onpenensatb pas3nnyng BbiaBNAeMbIX
MWUKPOOPraHM3MoOB.
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* Wolfe et al. cpaBHUNK pasnunyHblie MeToabl cbopa MoUn U
NPULLIN K 3aKITIOYEHUIO, YTO NyYllne MeToabl — Haa1obkoBas
acrnmpaumsa n TpaHcypeTparnbHaga KateTepusaums, Tak Kak
OHM NO3BONAT MUHUMN3NPOBATL BYNbBO-BarnHasrbHyto
KOHTaMWUHaLMUIO.

 CpaBHeHUA nokasanu, 4To cekBeHmpoBaHne 16S rRNA
EQUC onpenensatoT cxoxme, HO, He NOEHTUYHbIE
MukpobrnomHele Npodmnnu KaTeTepnsnpoBaHHbIX XXEHLLNH.

Wolfe AJ, Toh E, Shibata N, et al. Evidence of uncultivated bacteria in the adult female bladder. J Clin Microbiol
2012;50:1376-83.



.
.
CEYEHOBCKMI YHUBEPCUTET . C l I I i ‘ I< I

Evidence of Uncultivated Bacteria in the Adult Female Bladder

Alan J. Wolfe,® Evelyn Toh,® Noriko Shibata,® Ruichen Rong,® Kimberly Kenton,”® MaryPat FitzGerald,” Elizabeth R. Mueller,®
Paul Schreckenberger,® Qunfeng Dong,® David E. Nelson,” and Linda Brubaker®

® 2012 study assessing urinary bacteria in women

without known UTI by bacterial culture, light microscopy
and 16S rRNA gene sequencing

e Compared clean catch, urethral catheterization and
suprapubic catheterization
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Evidence of Uncultivated Bacteria in the Adult Female Bladder

Alan J. Wolfe,® Evelyn Toh,” Noriko Shibata,” Ruichen Rong,® Kimberly Kenton,® MaryPat FitzGerald,® Elizabeth R. Mueller,®
Paul Schreckenberger,” Qunfeng Dong, David E. Nelson,” and Linda Brubaker®

® 2012 study assessing urinary bacteria in women
without known UTI by bacterial culture, light microscopy
and 16S rRNA gene sequencing

e Compared clean catch, urethral catheterization and
suprapubic catheterization

Bacterial bladder communities of different
types do exist in women
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ORIGINAL RESEARCH ARTICLE %
pubkshed: 15 August 2013

{rentiers in
CELLULARAND INFECTION MICROBIOLOGY doi: 10.3389/fcimb. 2013.00041

The human urinary microbiome; bacterial DNA in voided
urine of asymptomatic adults

Debbie A. Lewis'?, Richard Brown?, Jon Williams*, Paul White', S. Kim Jacobson**,
Julian R. Marchesi** and Marcus J. Drake?*

® 2013 study examining urinary microbiota in healthy
men and women ages 26 to 90 years by 16S rRNA
amplification
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2013 study examining urinary microbiota in healthy
men and women ages 26 to 90 years by 16S rRNA
amplification

e A “core” microbiome could potentially exist
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m um ORIGINAL RESEARCH ARTICLE
published: 15 August 2013
CELLULARAND INFECTION MICROBIOLOGY doi: 10.3389/fcimb. 2013.00041

The human urinary microbiome; bacterial DNA in voided
urine of asymptomatic adults

Debbie A. Lewis'?, Richard Brown?, Jon Williams*, Paul White', S. Kim Jacobson*’,
Julian R. Marchesi** and Marcus J. Drake?*

® 2013 study examining urinary microbiota in healthy
men and women ages 26 to 90 years by 16S rRNA
amplification

e A “core” microbiome could potentially exist
e The bacterial genera in women are more heterogeneous
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ORIGINAL RESEARCH ARTICLE %
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{frontiers in
CELLULARAND INFECTION MICROBIOLOGY doi: 10.3389/fcimb. 2013.00041

The human urinary microbiome; bacterial DNA in voided
urine of asymptomatic adults

Debbie A. Lewis™?, Richard Brown?, Jon Williams®, Paul White', S. Kim Jacobson*®,
Julian R. Marchesi** and Marcus J. Drake?*

® 2013 study examining urinary microbiota in healthy
men and women ages 26 to 90 years by 16S rRNA
amplification

e A “core” microbiome could potentially exist
e The bacterial genera in women are more heterogeneous
e PBacterial genera changes with age
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ORIGINAL RESEARCH ARTICLE %
pubkshed: 15 August 2013

{rontiers in
CELLULARAND INFECTION MICROBIOLOGY doi: 10.3389/fcimb. 2013.00041

The human urinary microbiome; bacterial DNA in voided
urine of asymptomatic adults

Debbie A. Lewis™?, Richard Brown?®, Jon Williams®, Paul White', S. Kim Jacobson**,
Julian R. Marchesi** and Marcus J. Drake?%*

e 2013 study examining urinary microbiota in healthy
men and women ages 26 to 90 years by 16S rRNA
amplification
e A “core” microbiome could potentially exist
e The bacterial genera in women are more heterogeneous
e PBacterial genera changes with age

e Conventional microbiological methods are inadequate to
fully identify ~2/3" of the bacteria identified in this study
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MWUKPOBMOM MOYEBbLIBOAALLUX NYTEU

C 2013 roga 3Ha4YnTENbHOE KONMYECTBO UCC/IeA0BAHUIM MOKa3ano:

Pearce MP, et al. AJOG 2015.
Thomas-White KJ, et al. AJOG 2017.
Brubaker L and Wolfe AJ. Annals of Translational Medicine 2017.
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MWUKPOBMOM MOYEBbLIBOAALLUX NYTEU

C 2013 roga 3Ha4YnTENbHOE KONMYECTBO UCC/IeA0BAHUIM MOKa3ano:

* Hanunune H6akTepunit B MoYeBbIBOAALMX NYTAX accoummpoBaHo ¢ CHM, Takmmu, Kak
HOYHaA NoANAKMYPUA, AM3ypusa n 601b B MOHYEBOM My3bIpE;

Pearce MP, et al. AJOG 2015.
Thomas-White KJ, et al. AJOG 2017.
Brubaker L and Wolfe AJ. Annals of Translational Medicine 2017.
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C 2013 roga 3Ha4YNTENbHOE KONMYECTBO UCCIeA0BAHUM NMOKa3ano:

* Hannuume H6aKTEpPUN B MOYEBLIBOAALLMX NYTAX accoummpoBaHo ¢ CHM, Taknmm, Kak
HOYHaA NONNAKNYPUA, AN3YPUA N BONb B MOYEBOM MY3bIPE;

* MuUKpobMOM MOYEBLIBOAALLMX NYTEN C «XKUBbIMU» MUKPOOPraHM3MamMu CyLLEecTByeT B
MOYEBbIX NYTAX B3POC/bIX }KEHLWMNH;

Pearce MP, et al. AJOG 2015.
Thomas-White KJ, et al. AJOG 2017.
Brubaker L and Wolfe AJ. Annals of Translational Medicine 2017.
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C 2013 roga 3Ha4YNTENbHOE KONMYECTBO UCCIeA0BAHUM NMOKa3ano:

* Hannuume H6aKTEpPUN B MOYEBLIBOAALLMX NYTAX accoummpoBaHo ¢ CHM, Taknmm, Kak
HOYHaA NONNAKNYPUA, AN3YPUA N BONb B MOYEBOM MY3bIPE;

* MuUKpobMOM MOYEBLIBOAALLMX NYTEN C «XKUBbIMU» MUKPOOPraHM3MamMu CyLLEecTByeT B
MOYEBbIX NYTAX B3POC/bIX }KEHLWMNH;

* KnuHunyeckun otseT Ha ConndeHaumH (Beamnkap) 3aBucut ot
Mukpobunoma/MnKkpobmoTsl;

Pearce MP, et al. AJOG 2015.
Thomas-White KJ, et al. AJOG 2017.
Brubaker L and Wolfe AJ. Annals of Translational Medicine 2017.
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FGURE 4

Comparison of average bacterial sequence abundance in urine by treatment group and urinary tract infection
outcome

Anticholinergic cohort (N=51) Botox cohort (N=42)

The average amount of bacterial sequences that were detected in the sequence positive urire of each randomized treatment cohort @rticholinergc vs
botox) and wrinary ract infection outcome cobort (positive vs negative) was calculated, The average bacterial sequence abundance profies wese similyr
Detweln reatment cohorts, whereas the profies differed betwesn urinary Yact infection outcome cohons.

wTary Tt nfecion

Poame Ferssle wevmry mucrobsote i ULT Am | Ofsret Gyrenod 2015
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YTO BIMNEPEAM:

OANTBHENLLVE UCCNIEAOBAHUA MUKPOBMOMA:
«  KAK MUKPOBMOM MEHAETCA C BO3PACTOM;
«  KAK MUKPOBMOM BJIMAET HA CHM WM YPOJTOTUYECKUE 3AEO/IEBAHUA;

* KAK Mbl MOXKEM MNMPUMEHUTDb HAWWN 3HAHUA O MUKPOBUOME O/1A
NEYEHUA N YNYYLLIEHUA 3TUX COCTOAHUMN.
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TPUMEHWB 16S rRNA CEKBEHUPOBAHUE «4UCTOU» CPEAHEN
10PUNU MOYU MYKYUH n KEHLWWH PA3/TUYHOIO BO3PACTA
Lewis et al. OBHAPYXW/IN, YTO Jonquetella, Proteiniphilum,
Saccharofermentans, u Parvimonas Ebl/1I11 TO/IbKO B
MWKPOBMOME NHOAEN CTAPLLE 70 NET.

PACCMATPUBAA PA3TUYNA MUKPOBNOMA MYHKYNH n KEHLWNH
Fouts et al. , TPUMEHUB 16S rRNA CEKBEHWPOBAHWE «4UNCTOW»
CPEAHEV MOPUMN MOYU, OBHAPYKWNM,YTOy }KEHLLUUH
MPEOB/TAOAIOT Lactobacillales, a y MYX4YUH Corynebacterium.
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3AKTIOYEHUE

e MWKPOBMOM MOYEBbIX MYTEN CYLLECTBYET;

* MUKPOBUNOTA USMEHAETCA C BO3PACTOM U OKA3BIBAET
BJIMAHWNE HA PASBUTUE N TEPATTNHO CHM U APYITUE
YPOJIOTNMHECKNE SABOJTEBAHUA;

* TAK MHOTO NPEACTOUT OTKPbITb!






