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Opinion on the doctoral dissertation
"Development of a method for the use of microorganisms against the causative agent of
fire blight in apple orchards in Kazakhstan"
by Molzhigitova Assel Yermekovna

The presented doctoral thesis concerns a very important issue in the protection of
apple trees against fire blight, one of the most harmful diseases in the cultivation of this
species in almost all apple growing regions in the world. The disease occurs in at least
65 countries, causing economic losses. Plant protection against fire blight is aimed at
both preventing their infection and controlling the disease.

I believe that undertaking the presented research is very purposeful because the
range of products to control the disease is extremely poor and mainly includes those
based on copper compounds and antibiotics. However, the use of the latter in practice is
allowed only in a few countries. It is worth emphasizing that European Union legislation
prohibits their use in plant protection. There are great prospects for biological method,
mainly based on bacteria and yeast. The first research on biological control of fire blight
was conducted in the USA about 100 years ago. Currently, it is also carried out in other
countries, including Kazakhstan. Commercial products whose active ingredients are
mainly bacteria have already been developed. However, the search for effective strains
is still important. Kazakhstan is very interesting and valuable in this respect, e.g. due to
the apple forests growing here, which can be naturally inhabited by populations of
microorganisms with a high degree of various forms of antagonism towards the causal
agent of fire blight, which is the Erwinia amylovora bacterium.

The structure of the doctoral thesis is typical for this type of work and includes an
introduction with a broad justification of the research undertaken, current data on the
occurrence and harmfulness of fire blight in Kazakhstan, and a presentation of six
research tasks carried out as part of the doctoral thesis. It is worth emphasizing the
indication of new elements of study and the list of activities related to the dissemination
of research results at numerous international conferences and in publications. In
addition, a broad review of world literature on the epidemiology of fire blight and
strategies for combating it in various countries is presented, with particular emphasis
on the biological method. Recall that the disease was first detected in the United States
in the late 18th century and probably spread to various countries from there. This entire
chapter was prepared very carefully by Assel Molzhigitova and is a valuable source of
up-to-date information, especially from a practical point of view. Particularly interesting
and worth further consideration is the use of artificial mutagenesis of selected strains
with an emphasis on increasing their effectiveness. The thesis has 107 pages with a list
of cited world literature, numbering approximately 250 items. The obtained results are
presented in 18 tables and 35 figures, and two annexes contain evidence of the
implementation and dissemination of the research in practice and the assessment of the
effectiveness of the developed biopreparation. In addition, copies of two implementation
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acts from Assel Molzhigitova scientific achievements and two patents for bioproducts
based on the MB40 Bacillus amyloliquefaciens strain and the K20/1 Streptomyces
canofumeus strain are attached..

The part devoted to own research includes a detailed description of the materials
and methods used and the results obtained, and - what is very important - their
discussion is combined research results published by other authors. In the summary,
Assel Molzhigitova included six well-formulated conclusions, paying particular attention
to the possibilities of applying the obtained results in practice. From a practical point of
view, what is worth emphasizing is the test on the effectiveness of limiting the growth of
E. amylovora on pear fruitlets, documented with very well-taken illustrative
photographs. Moreover, the author described a similar test on cut off flowering apple
tree shoots, also attaching a very good photo and included a formula for the degree of
flower infection. The obtained results were statistically processed using modern
analysis methods.

In the chapter devoted to the results and their discussion, Author presented a
description of disease symptoms occurring on apple and pear trees in the examined
orchards, from which she obtained a total of 216 isolates, including 142 bacterial
isolates, 37 fungal isolates and 37 yeast isolates. Among the bacteria, the following
species were identified: Erwinia amylovora, Pseudomonas syringae, Bacillus polymyxa, B.
amyloliquefaciens, Lactobacillus plantarum and Paenibacillus polymyxa. The results of
the phenotypic identification of bacteria, fungi and yeasts presented in a table were
supplemented with photographs of colonies of these microorganisms on agar media. In
the next stage of the research, she determined the zones of inhibition of the growth of E.
amylovora by extracts obtained- from the culture of 19 strains of Streptomyces spp.,
showing the activity of 8 of them.

Among the tested isolates of the Bacillus genus, noteworthy is the MB40 isolate,
which inhibited the growth of E. amylovora to the highest extent, and among the
Lactobacillus genus - isolate 17M. Identification of these isolates using molecular biology
methods showed that the first one belongs to the species B. amyloliquefaciens, and the
second one to L. plantarum.

Assel Molzhigitova devoted a separate part of the study to the MB40 isolate mutated
by UV radiation, thanks to which its inhibitory activity increased 2.8-fold. However,
irradiation of the 17M strain with UV rays gave similar results in terms of the number of
surviving bacterial cells, but with increasing exposure time to the mutagenic factor, a
decrease in their number was observed. There was no effect of UV on their antagonistic
activity. The growth inhibition zone of E. amylovora was similar to the no-irradiation
option.

The B. amyloliquefaciens MB40 strain obtained by mutagenesis was tested in
laboratory conditions on unripe pear fruits and on model branches in natural
conditions. On pear fruits infected with the pathogen and treated with the antagonist no
fire blight symptoms were observed, and the samples practically did not differ from
those treated with distilled water (control), which clearly proves the effectiveness of the
tested strain.

In order to determine the metabolite responsible for the inhibitory effect of selected
bacteria - antagonistic toward E. amylovora, a number of biochemical tests were carried
out using gas-liquid chromatography. It has been shown that the main substance found
in the culture fluid of MB40 is acetoin. The presence of, among others, 2,3-butanedione,
2-hydroxy-3-pentanone was also detected. However, various concentrations of acetoin
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did not show any toxic effect against E. amylovora, while 2,3-butanedione dissolved in
ethanol at various concentrations inhibited the growth of this pathogen. Experiments on
flowering apple tree branches showed that spraying the post-culture fluid of the MB40
strain resulted in a reduction in the severity of fire blight symptoms by approximately
90% compared to the control combination.

In the case of strain 17M, it was found that the main component of the culture fluid
was acetic acid, with less lactic acid and 2,3-butadione. These ingredients reduced the
growth of E. amylovora. However, the experiment with the culture fluid of strain 17M
showed its phytotoxicity depending on the concentration. When used in concentrations
of 10% and 20%, it showed very high effectiveness in protecting apple flowers against
fire blight. In the further part of the study, the composition of the culture medium was
determined in order to obtain the strongest antagonistic activity of selected strains
against E. amylovora. Also, the biological effectiveness of the ethanol extract from the
actinomycete Streptomyces canofumeus K20/1 was assessed.

It should be mentioned that in various concentrations of culture fluids of the MB40
and 17M strains, their bactericidal effect against E. amylovora was demonstrated. The
research was carried out on tissue cultures of apple and pear trees and on model
branches.

The results of tests on pear branches showed that spraying the culture fluid of the B.
amyloliquefaciens MB40 strain was very effective. Production experiments aimed at
assessing the effectiveness of the biological product based on the L. plantarum 17M
strain conducted on apple trees showed its effectiveness of 77.7% compared to 86.7% in
the standard version. Thus, it was found that the double use of biological products based
on the bacterial strains B. amyloliquefaciens MB40 and L. plantarum 17M effectively
protects fruit trees against the fire blight.

Conclusion

Summarizing the obtained results and their discussion, it should be stated that the
undertaken research provided a lot of valuable information very useful in developing
and implementing a biological method of protecting apple and pear trees against fire
blight into practice.

Undoubtedly, Assel Molzhigitova knows the methods of classical microbiology and
molecular biology. | state that in the presented doctoral thesis important research was
undertaken for both science and practice. She achieved the intended research goal.

it should be emphasized that the presented research on the biological protection of
apple trees against fire blight was carried out for the first time in Kazakhstan.

I believe that the presented doctoral thesis of Assel Y. Molzhigitova meets all
the formal requirements for obtaining the academic degree of Doctor of
Philosophy.

/,, Sob r e’
Dec. 10th, 2023 Prof. dr hab. Piotr Sobiczewski
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Momxururosa Acens EpmekosHanbii «6D070100 - BHOTEXHOTO S
MamanapIFbl OoibiHILa dunocodus gokropsl (PhD) Feutbivu JpEeXKECiH aly yIiH
opbitifanran «KasakcTaHHBIH anMa GaKTapbiHAars! GaKTepUsIIBIK KYHIK
KO3ABIPFBILIBIHA KapChl MHKPOOPraHU3MAEP/Ii KONAaHy TaCiliH oHAey»
TaKbIPBIOBIHAAFBI IHCCEPTALMAIBIK KYMBICHIHA

IIKIP

¥CBIHBUTFAH JIOKTOPJBIK JMCCEePTaLUs AYHHE KY3iHaeri aama ecipetiH
afiMaKTapAblH GapiblfblHAA Jepilik Ke3eceTiH, eH 3HSHIbI aypyiapabiH Gipi
Oonbin TaGBLIATBIH a/Ma aFalITaphiH Kyiik aypyblHaH KOpFayaarbl ©Te MaHbI3/bl
Maceniere KaTeICThl. AYpy KeM JereHae 65 enge OpBIH alibill, 3KOHOMHKAJBIK
LWIBIFBIHFA ylublpaTaabl. Ocimaikrepai GakTepusibik KyitikTen Kopray, oJapabiH
MH(OEKUHSCHIHBIH aIBIH ATyFa KaHe aypyMeH Kypecyre OarbITTajIFaH.

YCBIHBUIFAH 3€PTTeYAi KYPri3y oTe MaKkcaTThl e ecenTeiMid, eiTKeHi
aypyael Oakpliayra apHaaraH eHIMAEPIiH aCCOPTHMEHTI oTe a3 JKaHe HerisiHeH
MBIC IeH AHTHOMOTHK KOCBHLTBICTAphIHA HeEri3zelreH npenaparrapasl KaMTHbL.
Anaiiza, COHFBICBIH TaXipuGene KonjaHyra Tek CaHaysbl elfleplie FaHa pyKcaT
erinren. Eypomansik Opak  3aHHamackl omapibl  eciMIiKTepai  Koprayaa
naijanaHyra THIHBIM CalaThIHBIH aTan ©TKeH keH. Heriziuen Gakrepusnap meH
ALIBITKBUIAPFA HETi3JeareH OUOMOTHSAIBIK dMICTIH GoNalars! 30p. bakrepusiibik
KYHiK aypysiH GHONOrHSIIBIK Gakbinay GOMbIHIIA ANFaLIKel 3epTTeyyep laMameH
100 sxpin 6ypern AKI-Ta xyprisinren. Kasipri YakbITTa 01 Oacka engepae e,
coHslH iwinne Kaszakcranma na xysere acbipsuiyaa. Bemcemsi HHTPEIUEeHTTEP]
HerisiHeH Gakrtepusuiap GoJbln TaGBIIATHIH KOMMEPUHSAIBIK OHIMIep KasipiH
e3iHMe a3ipnenreH. [lereHMeH, THiMAi IITaMAApBl i3/1ey a1 Je ©3eKTi Macere.
Meicans, Kaszakcranna Gynpaii seprrey AKYMBICTApbIH XKYPridy ©Te KbI3bIKThI
KOHE KyH/IbI, cebebi ocbl JKepae oceTiH aaMa araibl OpMaHaphIHJa,
OaKTepUsIBIK KYHiK KO3MIBIPFBIIBI - Erwinia amylovora GakTepHsCbIHA KapChl
TabuFd Typae ap Typai (opmanarsl MHKPOOPraHUu3MAEPAIH IOIyJIsLMsAIaPE]
TIpLIiJIK eTe anaisl.

JIOKTOPJIBIK AMCCePTALMSIHBI KYPBUIBIMBI KYMBICTBIH OCHI TYPiHE TOH JKoHe
KYPri3iIreH 3epTTeylepliH KeH Herizjaemeci Oap kipicrienen, Kasakcranmars!
OaKkTepusnbIK KYHIKTIH naiiza Goaysl MeH 3HSHIBLIbIFBI Typajbl arbIMAArbl
ACPEKTEPAICH JKOHE OHBIH IUEHOEepiHAE OpBIHJANFAH AlThl FEUTBIMH JKYMBICTHI
OasHmaynan Typamel.  3eprreyniH  kaHa 3JIEMEHTTEePIH JKOHE KeITereH
XabIKapalblk KOH(epeHuMsIap MeH GachUIbIMZapaa 3eprrey HOTHXKeJIepiH
TapaTyFa GadnaHbICTBI ic-wuapanap TisbeciH epekiie atanm eTKeH oH. COHBIMEH
KaTap, OHONOrMANBIK d/licKe epeKime Hasap ayjapa OTBIPbIM, SPTYPIi enaepaeri
OaKTepHsUILIK KYHIKTIH 31HIEMHOIOTHACH JKaHe OHbIMEH KYpecy cTpaTerusiapsbl
OolbiHiIa aneMaik anebuerTepre Ken wony Oepinren. Ectepinisre cana kereiiix,
aypy amraul per AKII-ra 18 rachlpasiH asrbIHIA aHBIKTATFAH XKaHE COI KepleH




PTYpai ennepre taparad 6oy MYMKiH. Byn tapayasl Acens Moakurutosa ete
MYKHST NaHblHIaraH »oHe ©3eKTi aKmapaTThiH KYHIbl Ke3i Gossin Tabeinansl,
acipece  MPAKTHKANBIK  Typrbizad. Taaanrau [ITAaMMJIapIBIH  JKAcaHIbl
MYyTareHesiH KoJJaHy, onapablH THIMIITIriH apTTBIPY €PeKIle KBI3BIKTHI XKoHe api
Kapail KapacTeIpyFa TypapJbiK. Huccepranusnsik xymbic 107 Gerren TYpajbl,
250-re KyBIK TaKBIPBINTHl KAMTHTHIH aneMaiK axeGuertep Tizimi Kentipinren.
AnbIHFaH HaTHKeNep 18 kecTene xaHe 35 cypetTe GepinreH, ai exi KockMiana
3epTTeyIeplli TaxipuGesie Ky3ere achIphITysl MeH Tapalybl jKoHe a3ipJeHreH
OuonpenaparTeiy THiMALIriH Garanay Typansl aepektep kentipisired. CoHbIMeH
Karap, Acenb MODKHIMTOBAHBIH FBLTBIMH KETICTIKTEpiHEH eKi eHrily akTici MeH
Bacillus amyloliquefaciens MB40mTamMMsl MeH Streptomyces canofumeus K20/1
LUTAMMbI Herisinjeri GuoeHiMaepre exi naTeHTTiH Kelipmenepi koca Gepinres.

Ozinzik 3eprreynepre apranran Genmimie maliIaTAHBLTFAH Marepuanaap MeH
QUICTEP/IIH KoHE asbIHFAH HITHXKEJICPIIIH erKei-TerxkeitTi cunarraMacs Oap, an
CH MaHBI3JLICEI - OMApIBIH TaNKbLIayhl Gacka aBTOpJap JKapHsijiaraH 3epTrey
HOTHIK@IIEPIHIH KUBIHTHIFBI GONBIN TaGbL1AIBL. Ty#innemesne Momkurutosa Acens
&IbIHFAH HITHXeNepAi Taxipubene konpany MYMKIHIiKTepiHe epekiue Hasap
aylapa OTBIPBIN, HAKTBl TYXKBIPBIMIATFAH — AJIThI KOPBITBIHABIHBI  €HTI3i.
IIpaktukaneik Typrelman anrampa, ere skakchi TYCIPUITeH MIIIOCTPALMANBIK
(oTocyperrepmen KyxaTTanram anMypt keMictepingeri E. amylovora ecyin
WeKTeY i THIMALTIriHe apHATFaH CHIHAKTBI aTam OTKeH KOH. ConeiveH Karap,
4BTOp a/Ma arallbIHBIH ry/ijAeHreH GyTaKilanapbiHa YKCAC ChIHAKTEI CHMATTAIbI,
COHBIMEH KaTap eTe jxaKchl (poTocyperti Tipken, ryazepae aypy KYKTbIpy
A9pekeciHin  popMmymnaceln  GepreH. Anbinran HOTH)KENep 3aMaHayu Tasjay
dMicTepiMeH CTAaTHCTHKANBIK OHICYIeH OTKEH.

Hatmxenepre xone onaps TaJKblIayFa apHajlfaH Tapay/a aBTop 3epTTe/reH
OGakrapna anma kase anmypr araluTapeliaa naiaa Gonarbid aypy Genrinepinin
CHIIATTaMAcChlH KeNTipAi, omapaan Gapiusirsl 216 H30JI9T, OHbIH iwiHge 142
OaKkTepusIBIK H3onAT, 37 CaHbIpayKyJIlaK M30JIATTaphl kaHe 37 awbITKBl GOTiHIM
anbIHAbl. bakTepusnapasii  apaceiiga  keneci TYpAep aHblKTanael: Erwinia
amylovora, Pseudomonas syringae, Bacillus polymyxa, B.amyloliquefaciens,
Lactobacillus plantarum sxeue Paenibacillus polymyxa. Kectene xenripinren
OaxTepusinapgl, CaHbIPAYKYNaKTap/lbl  JKOHE  ALUBITKBLTAPABI  (DEHOTUMTIK
colikecTeHIipy HOTHKeNepi arap/sl KOPEKTIK OpTajapblHaaFbl
MHKPOOPTaHU3MAEPAIH KOJIOHHUSIAPBIHBIH (oTocyperTepiMeH TOMBIKTHIPBLIFAH.
3eprTeyniH Kemeci KkeseHiHme o Streptomyces sp. TybICBIHA 3KaTaTelH 19
WITaMAApJaH  anblHFAH CHIFBIHABLIAD apKblTbl E. amylovora ecyidin Texey
aHMaKTapbiH aHBIKTAI, OJIAP/BIH illiHeH 8 MaKbLT OenceHaiik KepceTKeH.

Texcepinren Bacillus TysichHBR iwinge £, amylovora ecyin 6apbiHua
Texered MB40 wmsonsatel Gonca, an Lactobacillus TYBICBIHA JKaTaTelH |7M
H30/1AThI GOJIFaHBIH epeKLue aTan oTyre 6o1abl. By usonsarrapasl Mmonexynspabik
Ouonorus omicrepimen aHbIKTay OapbichiHaa OGipixmici B. amyloliquefaciens
TYpiHe, ekinwici L. plantarum TYPiHe KaTaTbIHBIH KOPCeTTi.

Acenb Momxururosa 3ePTTeYiH Keke Genirin yabTpakyarin CayJie/IeHyMeH
MyTaumsiaanrad MB40 wu3onsTeiHa apHagbl, COHBIH apKachlHIa OHBIH Tekey




Oencenpiniri 2,8 ece aprrel. Anaiiza, 17M IUTAMMBIHBIH  YJIBTPAKYJIriH
cayJesiepiMeH caynesneHyi Tipi Kanrau GaxTepus KacyanapblHbIH CaHbl GOHbIHILIA
yKcac HaTmkenep Oeprenime, Gipak MyTtarenmik daxkTopasiy acep eTy YaKbITHI
yJIFaiiraH caiiblH ONap/IbIH CaHBIHBIH a3a0bl GaKaIIb!. YbTpaKky/rin coynecimen
MyTareHe3s JKYpridy OHbIH aHTaroHMCTIK OeJceHainirine acepi Gonran koK. E.
amylovora ecy Texey aiiMarsl COyJIeNeH/IipYCi3 HYCKaChIHa yKcac GOIbl.

Mytarenes oapiciMen anbiHraH B. amyloliquefaciens MB40 wTamMel
3€PTXaHaJIbIK XKaraakfa MicTiereH aiMypT JKeMicTepiHIe oHe TaGHFH Karmaiiia
yarini 6yTakrapaa ceiHanFad. Ko3abipFBILmnes 3aKbIMIaHFaH KaHe AHTAaroOHUCTIIEH
OHIENICH aNMYPT XKeMicTepinae GakTepUATBIK KYHiKTiH Oenrinepi Gaiikammanbl,
al CblHamalap Ta3apThUIFaH CyMeH OHIeNreHHeH ic XKy3iHze epekienenteni
(bakbinay ), 6y TeKCepiaren WITAMMHBIN THIMATIMH aHBIK nanenaeii.

Tannanran Gakrepusinapasin E. amylovora aHTaroHMCTiK Tekerii acepiHe
KayanTbl MeTabONMTTI aHbIKTay YyIIiH ra3-CyHbIKTBIK  XpoMatorpaduschex
KOJIIaHy apKblIbl OipKaTap GMOXHMHSITBIK ChIHAKTap KYpriziaai. MB40 nakblUiasik
CYHBIKTBIFbIHA K€3/ECeTiH Herisri 3aT aleTOMH eKkeui kepceriireH. CoHbIMeH
Karap 2,3-GyTaHIMOH, 2-THAPOKCH-3-NIeHTAHOHHbIH 0ONMyBl Jla aAHBIKTA/IIBL
Anaiifia, aueTOMHHIH apTypri KOHUEHTpaUMACH E. amylovora xapchl elukannaii
YBITTbI 3Cep KOpPCETNeli, al 3TaHONia dpTYp/li KOHUEHTpauusia epitiaren 2,3-
OyTaHaAMOH 6yJ1 KO3ABIPFBITHIN 6CyiH TexereH. [yIeHreH aliMa araulbIHBIH
OyrakrapelHa Kyprisinren ToKipuGenep MB40  WTAMMBIHBIH  AaKBUTIBIK
CYHBIKTBIKIEH OYpKy GaKbliay KOMOGHHAIMSICHIMEH CaNBICTBIPFaH 1a GaKTepUsIIBIK
KY#HiK GenrinepiHiH aybIp/ibIFBIHBIN wamMaMeH 90%-ra TOMCHRYIHE JKeIreHiH
KOPCETKEH.

17M wramM kargaifbiiga  1aKkblIabIK CYHBIKTBIKTBIH HEri3ri KOMMOHeHT
CIPKE KBIUIKbIIBI, a3 Meiuep e CYT KBIUIKbLIBI 7KaHe 2.3-6VTaauoH eKeHi
aHbIKTaN/bl. byn wmeraGonutep E. amylovora ocyiH asaiirtel. Bipak, 17M
LITaAMMBIHBIH KYJBTYPAIBIK  CYHBIKTBIFbIMEH AKYprisiiren Taxipube
KOHUEHTpalHAFa GainanbICTBl OHBIH (PHUTOYBITTHLIBIFLIH kepcetTi. 10% xone 20%
KOHUEHTpallMAAa KONJAHFAHIA, O anMa aFallbHBIH [y/IepiH OaKTepUAIbIK
KYHIKTeH Koprayna ere KOFapbl THIMIINTIK KepceTkeH. 3epTTeyain Kejeci
Oeniriuge E. amylovora xapcsi IDIKTeNiN albIHFaH WTAMMIAP/bIH eH KYLUTi
AHTArOHMCTIK GenceHainirin any ymi KOPEKTIK OpTaHblH KypaMbl aHbIKTaslbl.
Conpaii-ak, Streptomyces canofumeus K20/1 AKTHHOMHMLETIHEH aNbIHFaH
STAHOJIAbL CBIFbIH/IBICHIHBIH OHONOrHSIBIK THIMLIIN e GaFraiaHran.

MB40 sxene 17M wWwTaMMAAPEIHBIH AaKbUIIBIK CYHBIKTBIKTapBIHIH dpTYpIi
KOHUCHTpalHsnapbiiia onapasie E. amylovora xapcel GakTepuumaTik dcepi
KOPCETIIreHiH aTan OTKeH OH. 3epTTeynep anmMa jKoHe amMypT arallTapbelHbIH
KeMici MeH Mozienbaiik GyTakTapsiiga KYPpriziires.

AIMYPT  OyTaKTapelHa  KyprisinreH CBIHAKTAp/bIH  HITOKeNepi B
amyloliquefaciens MB40 1wraMMBIHbIH AAKbLIBIK CYHBIKTBIFBIH OYPKY ©Te THiMai
€KEeHIH KepceTTi. AJMa arauTapbinia Kyprisinrer L. plantarum 17M wraMMbiHa
HETi3fleiTeH  GHONOTHAMBIK  OHIMHIK THIMAINITH  Garanayra  GarbiTratran
OHAIpiCTiK ToxipuGenepae cranaaprTer HYCKanarbl 86,7% caibICTBIPraHaa OHbIH
THIMALTITIH 77,7% KepceTTi. Ocbunaita, B. amyloliquefaciens MB40 xane L,




plantarum 17M GakTepusnbik WTAMMIAPbl HeTi3iHaeri GHONOrHANLIK eHiMaep]
KOCaplibl KOJNJaHy JKEeMiC araluTapbiH GaKTEepUAIBIK Kyiiik aypyblHaH THiM 1
KOPFaHTBIHBI @HBIKTAI /15,

KopbITbinab!

AJIBIHFAH HTHKeNep/i KoHe Onapisl TAJIKbUIAY bl KOPBITLIHABIIAN Keie,
KYPIi3iNreH 3eprreynep amMa joHe AJIMYPT arallTapblH OaxTepusibik Kyilikrel
KOpFay/IbIH OMOMOTHAIBIK oficiH a3ipaey ikaHe TaKipuGere eHrizy yiiH erte
naialbl KenTeren KyH/Ibl MamiMeTTepi OepreHiH aiiTy Kepex.

Aceb MONKHIHTOBAHBIH KITACCHKANBIK MHKPOGHOI0IHS MeH MOIEKY.1/1bIK
OnonmorusHeIH  amictepin  MeHrepreHi  cescis.  YChbiHbLIraH JOKTOP.IBIK
AWCCepTalUMaga FBUIBIM YIIIH Je, TOXipube YIIiH 1o MaHbI3am 3eprTeynep
KYprisiareHin aitameiy. On anra Koliran 3epTTey MaKCaThiHA JKeTTi,

AlMa aralTapelH GaKTepHs/IBIK Kyifikke KapCel OMOJOMMATBIK  KOPFa)
OoiibIHIIA yebIHbLTFaH 3epTTey Kasakcranna atram PeT KYPTi3iIreHiH aTan eTkeH
JKOH.

Momxurutosa Acens EpmekoBHaHBIH ¥CBIHFGH 1OKTOP/IBIK AHCCEPTALHSACH!
GHIOCODHS IOKTOPH FRUTHIMH JapexeciH amy yimis 0apiIblk pecMM Tamantapra
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