RESPONSE

of the official opponent on the PhD thesis Zhike Liu on the topic:
«Construction of multiplex PCR assay based on the citE2 gene to identity
Salmonella Pullorum and its effector SteE in pathogenicity and immunity»,
submitted for the degree of Doctor of Philosophy in the field of knowledge 21
«Veterinary Medicine» in the specialty 211 «Veterinary medicine»

Topic relevance. Salmonella Pullorum, as causative agent off Pulllorum
disease in poultry, is among the most important pathogens which have resulted in
substantial economic losses to the poultry industry worldwide. Pullorum disease
causes severe septicemia, mainly in young birds, with clinical symptoms such as
loss of weight, decreased laying, diaxthea, lesions and disorder of the reproductive
system. Today, scientists from all over the world testify that 8. Pullorum is still
very common in many regions, especially in developing countries, although it has
been the target of disease eradication schemes in most industrialized countries.

The disease can be asymptomatic and transmiited to offspring vertically
through the ovary. S. pullorum has been largely eradicated im developed countries,
but it is still widespread in most developing countries, causing Serious eCONOMIC
losses to poulttny ffamss. Cureen teéffetiiv eneeastured doththprpreve tioandneb nomtrof
Sf BulPortlion yumy hwdhichrarenaainl yaimebdatat thhe adlimiradioon of sick chickens
suspected of S. Pullorum, surveillance of healthy chickens and termination of
transmission routes. Howanar, theeeeisssuti] b daldck ioft lefede dpegi demled ogakc dlh data
Snpdilipullonuwhivhhishhis fhet fitsp stepoim tidbatmgatiiigc 8 ffe ctonérebntrate giestclias,
thieudg vhbo el b prieatti b fimdpad camat e ccettavd snferhibdsidontilie ddentidioS tiw/ /o f s
Radll dvalpn it dredppierpeotrop e ntintrclna ¢comred. measures.

The topic of the dissertation is relevant, as the work is devoted to the
development and scientific justification of the prevention and accurate detection of
S. Pullorum, and clarify the mechanism of persistent S. Pullorum imfiection im
chickens. :

Connection of the work with scientific programs, plans, topies. Worlk
carried out in according with the main directions off sciemtific research off tihe
National Natural Science Foundation of China-Henan Joint Fund (Gramt Nunmber
U1904117), Key Science and Technology Program of Heman Provimee (Gt
Number: 21210210100 and 212102110009), Swmy Natiomal Agrariwm Uiy
and Henan Institute of Science and Technology wiithiin tHhe fizanwewonlk off siitaidific
programs of research work. The materials of the dissertation work are part of
comprehensive scientific research off the Department off Vetetiinary Expatiises,
Microbiology, Zoohygiene and Safety and Quality of Livesiock Products of tthe
Sumy National Agrarian University according to the following thematic plans of
research works: "System of monitoring methods of comtrol and wetetinary and
sanitary measures, regarding the quality and safety of livestock produets i
diseases of imfectious etiology” (state megiktiration No. GIAUGOSSSIL, API42DIS));
"Forecasting the risks of cross-border imroduction and spread off mavtiiculladly
dangerous animal diseases and the development of ssiemificallly Based diisintestion



systems based on innovative import-substitutable highly effective means" (state
registration No. 0115U001342, 2018-2023).

Purpose, reliability and novelty of the scientific provisions, practical
significance, conclusions and recommendations formulated in the werlk.

The purpose of the dissertation work is that development and scientific
justification of the prevention and accurate detection of S. Pullorum, and clarify
the msdianmmofppessistentSSP U ormmnfeactiominhibkekens.

The author achieved her purpose by confirmation of the causative agent of
sick chickens with suspicion of S. Pullorum and conducting a test for its sensitivity
to drugs; establishment off & rmuitijplkex FCR metHoud Byt srpetingsthiecceiH22reggoanof
difteféeren can dinthethinténgerpien se qegnmn ckor faic caratea tn cinichprelp ide tdetamti omf. Sf
BuPlolununthe¢hanahyadigsief dhethassaxsiatiotionf dliethiE3 383 Seffedfort&GiteBtekithy ifh
BuPlolumumiralericar dedemmmngnghetholeotd etelstdh imfl amfilmameationusadsby By
Bulhoiturmunandndtustyitign ghethmotecldenlanenlenhisnisof gperpistesstet  ullorum
décviom in keetoboeris. chickens.

The PhD thesis was completed using sufficient number of laboratory
animals and practical material with the involvement off modem methods, mamely:
the microbiological method (isolation and purification, biochemical identification),
drug susceptibility test, PCR, analysis of clinical symptoms and autopsy, k-Red
recombination system, prokaryotic expression vector method, transfection, flow
cytometry, histopathology method, immunofluorescence staining,
immunohistochemistry, QRT-PCR, western bloting, statistticzll zmelyis.

The conclusions and proposals for the production of the dissertation work
are fully substantiated and correspond to the obtained results of own research.

Scientific novelty of the obtained results is that, the proposed method is the
first multiplex PCR method based on the citE2 gene and the intergenic sequence of
SPS4_00301-SPS4_00311 was established for the accurfe detedion of $.
Pullorum in clinical and fiood ssanpiles. Confinmead! thee ratopeeriddtly asssedaeed!
with steE in Salmonelle Pullorum. These rsulls dlsssaing thie moddecidar
mechanism of steE in regulated the balance of THI/ThZ epitsikimes dluiing S
Pullorum infection for the firssttiime. Thigstiteeise saibbbhbddibatbsradtshbhsisf
pieveveoti amdnekaxaasnreaf 818y Rotlonin dhiehegleens.

The practical significanee of the obtained results is that, based on the results
of theoretical and experimental studies previde a seientifie referenece for the
prevention and aecurate deteetion of §& Pullorwm in ehieken fanmeis. The
developed multiplex PCR system had high sensitivity and speeifieity, and eould be
a valuable teel for the elinieal diagnesis of § Pullorum, whieh is an impertant
pathogen in chickens. I addifion, SHIE Wi Aswmiirtet witthtHepeessissentinfection
gtfegtioPafiodum, Rufirtmmoditigled mpepirteal relhdd hinielated rddpones by
PRS0 0SS IAINBRE Sk ianghl Edufiaxdsaandi gauldrbg eamdidad g targeting
sandudndi destargeting salmonellosis.

The importance for selence and national econowmy of the resulis
obtained by the auther of the dissertation, reeommendations for their use.

The main provisions of the PhD thesis were included in the guidelines
according to prevention and detection of Sal/monella and the meehanism via whieh



steE inhibits the host inflammatory response by STAT3/SOCS3 and NF-«kB axis,
approved by the Academic Council of SNAU (Protocol Ne 5, dated 29.12.2019)).

The dissertanion materials are included in the syllabus, work program off
courses "Veterinary microbiology", "Veterinary medicine" for masters off tihe
Faculty of Veterinary Medicine of Sumy National Agrarian University, amd ane
used in distance learning of students based on the platform «Moodlew.

And for the courses "Veterinary microbiology” and "Veterinary medicine™
for masters of the Henan Institute of Science and Technology (HIST).

Zhike Liu's dissertation on the topic: «Construction of multiplex PCR assay
based on the citE2 gene to identity Salmonella Pullorum and its effector SteE in
pathogenicity and immunity» is the completed sciemtific wonk, completed
according to the set goal and objectives. The obtained results are important and
reliable, since the work was camnied outt @m & sufffcigntt nunmben affamimed ks witththe
the ehwerhemn exftrod deod efif exfiiswt e the dsods re§easchrch.

The dissertation is presented on 133 pages of computer text, illustrated with
7 tables and 45 figures and consists of an annotation, introduction, 4 chapters,
conclusions, a list of sources used and 2 ammexes. The liist off references inclndies
the name off 294 sonirnces.

Approbation of research results. The main provisions amd results off the
research were reported and received general scientific approval att BTRP Wlknaiime
2021 International BioThreat Reduction Symposium, (29 June - 2 July, 2021,
Kyiv, Ukraine); Chinese Association off Amimal Sciemoe amd Wetenimary Miedicine,
2022 Academic Forum (14-16 August, 2022. Foshan, China); The Il Suentiific
and Practical International Distance Conference «Microbiological and
Immunological Research in Modern Medicine», (March 24, 2023, Khenkiw,
Ukraine); The XI International Scientific and Practical Conference «Problems of
the development of science and the view off society», (March 21-24, 2023, Ghaz,
Austria); Chinese Association off Animal Sciemce and Wetterimary Medicime, 2023
Academic Forum (12-15 May, 2023. Yangzhou, China).

Based on the materials of the dissertation work, 114 scientific papers were
published, including: 3 articles in professional editions of Ukraine, 2 articles in
Web of Sciemoe @r Sugpussseeentiftermetticpphbilistitionpndd Qbbsicaste fofpeptats
atisnitfic fan dipd getacsical tinternatiohad ciréacasces.

Personal contribution to solving a scientific problem or seolving a
specific scientific task. The author took part in'the implementation of scientific
programs based on PhD thesis, and conceived and designed experiments, Setitimg
objectives, discussing the results, forming conclusions were conducted together
with tutors. PhD student analyzed the data as well as imtenpretation off ithe daia om
the topic of the diissertation, and comdivsted exparimmenial resteacth usime muddem
methods and softwares with co-authors off ssiientific papers. THe gmileant wostee
dissertation and published articles in which the main material of the PhD dhesis.
The author thanks all participants i tHe et fGarikidily Hedlp.

The materials of Zhike Liu's dissertation are praetieally impertant and
relevant for bacteriologists, veterinarians, infeetious disease speeialists and



epizootologists who study the problem of bacterial safety of feed and food
products.

The results of Zhike Liu's work confirmed that SteE as amti-inflammatory
effector contributed to the persistent infection of S\ Pullorum by iegulating the
host's innate immune response though modulate the STAT3/SOCS3 and NF-kB
axis, which provided a novel therapeutic sirategy for salmonellosis. A rapid and
accurate method Multiplex PCR system was established for the detection of S
Pullorum.

Scientific propositions, econclusions and proposals are formulated
accordingly in the dissertation. They are justified and are a logical continuation of
the obtained results off experimental research.

General assessment of the essenee of the dlsseftatwn; its value and
shorteomings in terms of content and design.

Zhike Liu's PhD thesis on the topie: «Construction of multiplex PCR assay
based on the eitE2 gene to identity Selmenella Pullorum and its effector SteE in
pathogenicity and immunity» corresponds to speeialty 211 = «Veterinary
Medicine». The work was performed at the appropriate -level and meets the
requirements for the design of theses and the Procedure for awarding the degree of
Doctor of Philosophy approved by the Resolution of the Cabinet of Ministers of
Ukraine dated 12.01.2022 No. 44, which canecels the previous orders of the
Ministry of Education and Culture of Ukraine dated January 12, 2017 Ne: 40 and
Ministry of Education and Culture of Ukraine dated May 31, 2019 Ne. 759 with
changes and additions.

Evaluating positively Zhike Liu's PhD thesis on the topie: «Construetion of
multiplex PCR assay based on the citE2 gene to identity Salmonella Pullorum and
its effector SteE in pathogemicity and imumumityy, 1 weould like to make qsitdin
shortcomings and gef ANSWEES (O SOME AUSIHEIRS:

1, Not all terms in Latin in the text of the dissertation are in italies.

2. In our opinion, in the content of the dissertation in Chapter 2. "Materials
and methods" it is not necessary to allocate a list off all types of research
into subparagraphs.

3. Are there any features of using your proposed diagnostic method? Are
there cases or conditions under which a false result is possible?

4, Do you have perspective plan to develop attenuated S. Pullorum vaccine?

The above comments do not reduce the positive assessment off the PhD
thesis, beeause they do not relate the essence of the dissertation work and do net
reflect on the conclusions and proposals for produetion; and the questions pesed
are elarifying and debatablie.

CONCLUSION
Zhike Liu's PhD thesis on the topie: «Construetion of multiplex PCR assay
based on the citE2 gene to identity Salmonella Pullovwm and its effeetor SteE in
pathogenieity and immunity» was performed at the appropriate lsvel, is compllsisd



scientific research work, according to relevance, scientific novelty, theoretical and
practical significance of the obtained results, it meets the requirements flor the
design of theses and the Procedure for awarding the degree of Doctor of
Philosophy approved by the Resolution of the Cabinet of Ministers off Ulknaiine
dated 12.01.2022 No. 44, which cancels the previous orders of the Ministry of
Education and Culture of Ukraine dated January 12, 2017 No. 40 and Ministry of
Education and Culture of Ukraine dated May 31, 2019 No. 759 with clhanges and
additions, and its author deserves to be awarded the scientific degree of Doctor of
Philosophy in the field of knowledge 21 «Veterinary Medicine» im the specialty
211 «Veterinary Medicinexn.
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