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p4. CHARACTERIZATION OF THE PHAGES ACTIVE AGAINST THE DRUG-RESISTANT
STREPTOCOCCUS STRAINS CAUSING OF ORAL INFECTIONS

Salome Barbakadze, Nino Tatrishvili, lrina Chkonia

George Eliava Institute of Bacteriophage, Microbiology and Virology, Thilisi, GEORGIA

Nowadays oral infections are 3 widespread problem in medicine. About 75% of diseases are caused by
bacterial pathogens. Usual treatment includes antibiotics with general action, which is damaging normal oral
microbiota as well. Bacteriophages have been considered as alternatives of antibiotics. Phage therapy is ada-
vantageous in comparison with antibiotics because of its high specificity and safety, no side effects have ever

been registered.
The goal of our work was to isolate, characterize the phages active against Streptococcus Sp- causing oral

infections, with the purpose of their future incorporation into the medical preparation.
The research was carried out using the bacterial strains received from different dental dlinics and the Eliava

Diagnostic Center. Forty seven strains related to Streptococcus Spp (S. pyogenes, 5. pneumonid, S.agalacteace, S.
mitis) isolated from the oral samples. The strains were screened against the existing phage collection relevant

to Streptococcus Sp-

Clinical Streptococcus strain
nes 33, S.pyogenes 2071, 5.pyogenes 134, S.pnet
ting resistance 10 both antibiotics and phages were
as host strains for isolation of specific bacteriophages. As a result, six new pha

vB_GEC_Spy_2071, vB_GEC_Ag_279, vB_GEC_Spy_33.

isolated from sewage water samples. Transmission electron microsCopy analysis
them belong to the family-Siphoviridae, while vB_GFC_Ag_2134 attributes to the family - Myoviridae.

The study of single growth cydes of the phages demonstrated that adsorption
yB_GEC_Ag_M_2134 s 13-15 min during which 96-99% of phage particles are adsorbed o

of latent period is 17-18 min., burst size-68-73 phage particles/cell. These ch

phages, therefore the above mentioned phages may not bein
for other phagesis between 6-7 min during which 90-91 94 of the partides are adsorbed, latent period con

20 min, and the burst size is 400-500 particles/cell. These parameters are typical for lytic phages.

Impact of the environmental factors (temperature and w)
phages: v5_ GEC_Spy_S_134, vB_GECfSpy_S_ZO? 1vB_GEC_Spy_
resistance to UV iradiation as their titer dropped for one jog (from 1

Similar results were demonstrated by the phages: v
irradiation size increase of negative colonies was observed. Heat treatme!

caused decrease of phage titers for 3-4 logs. The studied phages appeared genetically diverse a

Aster incorporation of the above listed phages into the expe
host range of this preparation appeared to become broader 1
Thus, the studied phages were con

s were studied for antibiotic- and phage- su

monia6303, S.agalactiae279, S.agalactiae2134 demonstra-

s well.

sidered as candidates to be ind
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sceptibility. Six strains: S.pyoge-

chosen for further studies. {n particular, they were used
ge clones vB_GEC_Spy_134, '

vaGEC_Ag_2134 and vB_GEC_Spn_63(J3 were
showed, that the majority of

sime for vB_GEC_Spy_134 and
o cell surface, length
aracteristics are typical for temperate

duded into the phage preparation. Adsorption time -
tinues fof

on each phage was studied as well. The
S 33andvB_GEC_Ag_S_277 rather hight
109 1o 1%10°) after 30 min at 365 Ny
B GEC_Ag_M_2134andvB_ GEC_Spn_S_6303, buta
nt of phages at 65 °C for 30 i

rimental series of Streptococcal mixture il
han an initial cocktail and covered up to 70%

{uded into the Streptococcal phage cocktal
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z‘l-Lllniversity de Quilmes, ARGENTINA
: arvard Medical School
*George Eliava Insti i o e
q nstitute of Bacteriophage, Microbiology & Virology, Thilisi, GEORGIA

Background. Despi
. Despite the emergence of Aci
pathogen with increasi i Adinetobacter baumannii as a multi i
virulence factors are foSL::g if]rfr:’::;nbce,thtﬂf; is know about its virulence mecl:::::]g;u%';emim .
17978 and characterized thei acterial pathogens we identified kgl age-entided
their potential role in vi novel phages in A. baumannii strai
potential endolysins, which ial role in virulence. A. baumannii bacteri nRsteaiig
: ] are peptidoglycan (PG)- i i bacteriophages were also sa
the bacterial cell durin : glycan (PG}-degrading proteins that all reened for
represent a promisi g the Iytic cycle resulting in a rapid cell Iysis. Endolysi ow the phage to escape from
Methods. B S“;g and novel dlass of antibacterial agents - Endolysins and bacteriophags egich
. Bacteriophages were purified ;
OlAprep Spin M13 kit ; purified from the sequenced strain A. b i
fragments of the Ph; gaesf;ep:;;fa:(ilby tf;e manufacturer. Phage DNA sequenlcesa irzringlft;\‘m;fzws -1
i g ained from
of A. baumannii ATCC 179 S ML ol yioaoe ithi o
78 the PHAge Search phage sequences within bacterial
transmission electron mi rch Tool (PHAST) was used. Proph D
croscopy (TEM) afte . Prophage samples were visuali
(PTA). On the other h r samples were negatively stai ’ alized by
and, we are screaning f ; gatively stained with phosphotungsti
patient. We anali \We are screaning for bacteriophage able to ki MO
Result:::::i ;usc'epi?btllty of this strain againts bacterigphagleestf(:o‘r(:lE‘:iAﬁHlm Pl .
nclusions. Partial sequenci nstitute.
revealed prophage DN i quenangand blast analysis of he 4. b i
Wiy i PHgST . :a:r:sste;:: in Eg;e; chromosomal regions termed ¢LB1-3G:E£$T:L£;CC 17?178 At
‘ ) : . The pLB1-3 mix was capable of infecti ) apped with those
pilus-negative strain, suggesti apable of infecting Vibrio ch
, suggesting that at least o cholerae 0395 but not a T
TEM showed particles consisti one of the three prophages utilize pili Ae
consisting of an icosahedral h ges utilize pili as a receptor. Analysis b
7LB1-3 prophages identified ral head and a short tail. Blast analysi 4
R fotanfl il Blast analysis of genes encoded withi
drug efflux, DNA methylati P virulence determinant ini y
i ylation and peptidog! : sinvolved in iron-acquisitio i
Importantly, we identi ptidoglycan degradation as well n ult-
; ified two endolysins | IUTHEICS GefEs oF UANTOW
now been recombi P A i e v
nantly expressed and are being tested as potential :,ntM zguqf::;ngzmm: : :': st
: gents. Adittionaly,

hacteriophages with di
ifferent level of lis
ys of A. baumannif strain i
isolate from patient wer
e found.

" POSTER PRESENTATIONS




g s

P15. CHARACTERIZATION AND LYTIC ACTIVITY OF METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA) PHAGES ISOLATED FROM
SEWAGE AT HOSPITAL

Pooria Gill ', Mohammad Sadegh Rezai?, Golnar Rahimzadeh?

Nanomedicine Group, Immunogenetics Research Center, Mazandaran University of Medical Sciences,
Sari, IRAN
Centre with Focus on Nosocomial Infection, Bouali Sina Hospital,

!nfectious Disease Research
n University of Medical Sciences, Sari, [RAN

Mazandara
is an important pathogen in humans.
thogen in hospitals that significantand
an urgent need to develop novel
| alternative treatment for MRSA

—resistant Staphylococcus aureus (MRSA)
ly identified antibiotic-resistant pa
infections by MRSA. Therefore thereis
acteriophages are a potentia

Background: Methidillin
Currently MRSA is the most common
enduring problem to the treatment of
antibacterial agents to control this pathogen. B

infections.
Aims: Our objectives in this study were to characterize the Iytic activity and morphology of methicillin-

resistant Staphylococcus aureus (MRSA) phages from a tertiary pediatrichospital.

Methods: MRSA strain was isolated from patient blood. Phages were isolated from the sewage at the ter-
tiary pediatric hospital. Lytic activity was determined with a spot test, while the titers of phage lysates were
measured using the DLA technique. The morphology was assessed using electron microscopy, and the latent

period time and burst size were determined.
Results: Electron microscopy showed MRSA
They exhibited a latent perio

/infected cell. The titer of the pha
DLA technique.

Conclusion: I this study, two phages from the family Siphoviridae were isolated and characterized from
sewageat a tertiary pediatrichospital; these phages specifically target MRSA.

phages’ resemblance to members of the family Siphoviridae,
serogroups A and F. d of 70 minutes and a relatively burst size of 2,400 plaque-
ges was determined to be 3x109 PFU/mL using the by

forming units (PFU)

“Resistant Staphylococcus aureus {MRSA), Hospital Sewage

Keywords: Bacteriophage, Methicillin
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P16. AN IMPORTANCE OF
THE ADAPTATION PROCED
U
THE QUALITY OF PHAGE-BASED PREPE%E%%&PRWEMENT i

Marina Goderdzishvili', Ni
, Nino Ghudumidze’, Iri ; .
Gul e e, Irina chkﬂﬂ 1 o
e 'c‘;::;] N:trt:sht.nil’, Salome Barbakadze', Aleksam;:e’lf'oph'm S,
otua’, Nina Chanishvilt', Wilbert Sybesma? Ihonin?saﬁnl?zezll r
’ . Kessle

'Eliava Insti ; .
V. nst;f;fte’ofpacterlqphage, Microbiology, and Viralogy, Thilisi, GEORGI
Newro-Uology, SpnalCor ;Jnifrzye o i Sl o
; enter & Research, University of Ziiri e L

Zirich, SWITZERLAND y of Ziirich, Balgrist University Hospital,

The commercial bacterio
k phages-based preparation P i
against purulent infecti paration Pyo-bacteriophage com i .
was developed by Feﬁgﬂ“ﬂ;f;f:d nbt);lStcsz hylococcusspp, 5ff8ﬁf0€0«fussgp Pagf;;gvzsf;h:;ha%eflmes =
. in the 1930s. Since then i o . F-mirabilis and E.colf
and post Soviet countri ; ‘ en it has been manufactured i i
beseqdadly tinlninn rf:f;n ics;:dﬁmg to t}:u; i;')wet regulations the phage-based com;il:c:;;iigpus:; 5 ﬁ;]e -y
: . months) checked for their activi : arations had to
strains provided from diffen i ACR AL panawieienty agal
! ent geographical regi i y against the newly emergin
regulations for pha ; gions and dlinics of the variou i
The aim ofptheg :ti;odf: Tl‘}: were developed on the base of the above merfﬁirr(l):crle;t-nf't: et
) I
the urological strais circ{;latai;g{; :TEZKT:::L E:?aegq; of the existing commercial Py0~bacte;?;:;; -aga' t
these strains with the i 1dze Urology Center (Thilis, Georgi 2
. purpose of g , Georgia) and perfi :
AWiEl AL pose of their further application in the randomized, placebo—mﬂtro(:!:: iidapbtiahgp "
The double blind dinical tri : ki
164 R e e E:!Ll:z;t;:;]started in January 2016. Since then through June 2017 o
have been sent to Eliava IBMY, amoﬁzge:.jvl‘:.t ;h; TU,E bacteriology laboratory and 172 suitable p:sei;i\tfhmelth s
(32.6,5%) predominated, oth ich £.¢olf (20.4%), Enterococcus e
; , other species re <pp- (38.4%), and Streptoc
by more than one presented only 8.6%. In 16.8 A
pathogen (29 cultures) 8% of cases the infection
the project, incudin es). Twelve adaptation cycles w i s
. : g about 150 dinical strai . ere performed since the beginni
prior to the start of the clinical ri ns received from the TUC during Octob o 4
: tial. The recently obtai g October 2014~ December 2015
mercial Pyo-bacteriophage  (includi y obtained 172 cultures showed 8 ihili
_ ge (including sensitive - : 3% susceptibility to th
isolates appeared to be resi ve - 49% and intermediate -3 sl
esistant (mainly the mi e -34% results), the rest 17
Pyo-bacteriophage pri y the mixed cultures). Consideri ; % of
ge prior to adaptations w ering the fact that an initial eff
dure for improvement of : as around 37% we may conclud i iy ol
the quality of ph clude aboutan importance of thi
blind, randomized phage-based preparations The ad, e
: . placebo supported clinical tri adapted phages are used in h
hudtieditsiked i ical trials. Presently 71 patients wi n inthe double
3l Thefinaloit o s with sensitive bacterial cul
Sl Hwenes - come of the trial will be known by th ulture are
presumed that the ad;p?:dtohthe pUS{tlvE dynamics of phage activity achiﬁveg ZTI(: tt)f2017 aﬁ?r SNy
phages might be applied as a replacement of antibiotic tho sl
erapy.
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p33. BACTERIOPHAGE VB_EFM_9 ADVANTAGES AGAINST MULTI-RESISTANT
ENTEROCOCCUS FAECALIS

S. Rigvava, N.Karumidze, T.Dvalidze, 1.Ckonia, M.Katsitadze,
5. Barbakadze, |.Kusradze, M.Goderdzishvili

George Eliava Institute of Bacteriophages, Microbiology and Virology.
Thilisi, GEORGIA

Background: One of the major problems in modern medicine is the rising prevalence of multidrug resis-
tant bacteria. As resistance continues to increase and new strains of multidrug resistant bacteria are beginning
to emerge, and antibiotic development is no [onger progressing it seems that the only hape lies in finding
new ways of treatment and Bacteriophages as an older alternative to antibiotics is coming to light. Phage
f advantages. First of all, the frequency of resistance development is Tower than the

therapy has a number 0
one with antibiotics. Phages are sirictly specific and affect only target bacteria and do not destroy the human

microbiome.
Material/methods: In this study 20 Enterococcus faecalis strains were used, isolated from January 2014
to April 2014 period. For antibiotic resistance test were used erythromyin, levofloxacin, tetracycline and van-
comydin. For determine antimicrobial resistance antibiotic disk diffusion method were used. Phage vB_EfM_9
was isolated and lytic activity on these strain were studied. Biological properties such are: phage morphology,
host range, growth patterns, adsorption rate, thermal and pH stability and nucleic acid composition were stud-
ied by using classic methods; Genome analysis were conducted by ARTEMIS, PFAM, GENIUS and HMMER.
Results: Antibiotic sensitivity showed that 18 strains from 20were resistant to erythromycin, 16 strains

showed resistance t0 tetracydline, relatively low resistance were showed to vancomydin 11 strains from 20 and

7 from 20 strains were resistant to levofloxacin. Unlike antibiotics, phage vB_FfM_9 activity was significantly

high, only 4 strains were resistant. Electron microscopy study shows that phage vB_FfM_9belongs tothe Myo-

viridae family. Host range experiment showed that phage vB_|
faecalis strains. Phage vB_Ef\M_9 has high reproductive ratean
vB_EfM_9 was sequenced and analyzed. According to the s
contains genes for integration and is similar to lytic phages
However IME-EFm1 and [ME-EFm phages genomes contain predi
was not found in our phage.
Condlusions: According to @
it will not affect native bacterial flora while targeting
affect a broad range of bacterial species, induding those t
number of properties of potential value for phage therapy.

cted metalo-beta-lactamase genes, this gene

bove mentioned results the specificity of the

'POSTER: PRESENTATIONS

EfM_9 is very spedificin lysing the respective E. §
dis stable aqainsttherma!and UV stress. Phage
pquence data phage vB_EfM_9 is lytic, does not
WIE-EFm1 and IME-EFmS available in NCBI data. '

phage vB_EfM_9 ensures that
the host of interest. Wide —spectrum antibiotics typically -
hat may be peneficial. Phage vB_EfM_9 exhibits
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P34.15
GLATION AND LYTIC ACTIVITIES OF BACTERIOPHAGES TO Cs

|.Sadllnishvi|i DGa i
A ga“'dze I.Burblltashvili N S
’ '’ r -Sturua NAmaShuker
! Ml I.r h.Kharadze

Agricultural University of Georgia, 0159, Thilisi, GEORGIA

(MVHJGC[E‘J mifhf 1 1 pa lgiel ) l gh y nfect [} Stis f
- ga ensis SLIbS 56, d i i i e, t
: ' ' p. pe onIcus IS a CaUSatIVE h i i dSe D po ato
| i . .
&l g b y abiiity 0
i

be present in i

plants without symptom d

trol. Curvent] JMEERR evelopment and longevity compli .

Y there are no resistant varieties, crop rotation isiut;yviaggzcatt'e botf:jrmg rot detection and con
ption and no :

recommended. Management of ri
o of ring rot of ially di
et ; g rotofpotato are especially difficult i
s s dz I;)nrm,tmay mfectelllm.ﬂst all tubers. Some disin!;ecta nts E)lrnf:j?{age blacs
e ewimnmem_fg esﬂg;;gct;_nl:ch;ewng sustainahle agriculture necessitate tﬁa;::jc:
A
e i ofba(ter;; :?rethods. Phage therapy is an attractive option for biog
it i e al viruses ta phytopathogens is of great i i el
s y harm to environment and human beings e N -
ubers samples i .
PR g Seve; | p;(:élefcteq in storage places and in market, Georgia (ims were d
el Cms isolates were recovered from these sampl i PR el
. bacterioph ific pair of primers according to EPPO recommendati ) e
. ons. -
PR tpﬂ:g::n I;lalv;e been isolated from potato tubers on Gms isf:)lates #30
S ol be;nspar_entplaques with diameter ranging from 1 torl mm' : e a‘nd -
ol Othesrtusfed. Two phage lysed almost all studied (ms isofate; i
i B Of(m,'d,'p ages expressed different lytic activities to differenti a? e
-michiganensis - Cavibacter michiganensis subsp mr’chigane.'svu .atES-thages e
£ 515, réterence strain

NCPPB 2979. None of
' the phages lyse oth i )
and Ralstonia solanacearum Ref. NCJF{’PB 42§;5PEU€S Ry

pesticides are currently
5, where the pathogen

recommended on seerj
for safer, more specific

They
f(ms

us Xanthomonas vesicatorig
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