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Reference Letter

for Ms Aizhan Rakhmetullina and her Dissertation for the degree of Doctor of
Philosophy (PhD) in the speciality 6D070100 - Biotechnology Program, named

“Characteristics of miRNAs binding with mRNAs of transcription factor genes of
agricultural plants”

The dissertation of Rakhmetullina A K. is aimed at studying the features of the
interaction of miRNAs and their target genes involved in the growth and development of
selected agricultural plants.

The result of the carried out studies was the collection of data which expand the
fundamental understanding of the regulatory mechanisms of miRNA in the process of plant
growth and development. This work showed the presence of miRNA binding sites with high
scomplementarity in plant mRNAs encoding proteins belonging to the TCP, HSF, MYB,
GRAS, ERF, C2H2 families. This indicates a strong dependence of gene expression of these
transcription factors on relevant miRNAs. Now, it is becoming obvious that the study of the
mechanisms of miRNA-mediated regulation of gene expression in plants provides us with
new tools for increasing crop yields.

The result of the studies was the accomplishment of the assigned tasks, the main and
most laborious of which was to identify the binding sites of miRNA with mRNA of the
“genes of A. thaliana, O. sativa, Z. mays and T. aestivum.

The results indicating the possible influence of rice, maize, and wheat miRNAs on
human genes involved in the development of oncological, cardiovascular, and
neurodegenerative diseases have been obtained.

The dissertation of Rakhmetullina A.K. is a complete work, the main body of which is
describing the results of research performed. The introduction, description of the work
together with discussion and conclusions and referencing the own work to the new results

. obtained by other authors shows the high competence of the candidate.

' The dissertation was performed at the high scientific and technical level with the
assistance of modern computational methods. All work was done by the author
independently. The conclusions reflect the general results obtained by the doctoral student in
the course of the study, which are confirmed by figures and tables.

In conclusion, Ms Rakhmetullina A. presented the well-written PhD dissertation on the
influence of miRNAs on gene expression of selected plants of agricultural interest. The work
was performed using up-to-date bioinformatics tools. Her work has led to the results which

potentially allow to make a significant contribution to the creation of transgenic plants with
improved productivity traits.



According to the above, I consider that this dissertation work was performed at the
proper scientific and methodological level, and the author Rakhmetul_lma A. coped with the
set goals and objectives, and deserves the degree of Doctor of Philosophy (PhD) in the
specialty 6D070100-Biotechnology.

Given the quality of the results accompanied by excellent dissertation-I propose to
distinguish this doctorate by awarding it with distinction (cum laude) and considering for an
appropriate award.

Ay

Warszawa, June 1%, 2021 Prof. dr hab. Piotr Zielenkiewicz



HUuctutyt buoxuvuu u buopusuku
Ilonbckas AkamemMusi HayK

PeKOMeHIIaTeJIBHOG IMMCBMO

Ha r-Ky Aibkan PaxMeTyJUIMHY U ee quccepTalyIo Ha COUCKAaHKE YYEHOl CTeneHy
nokropa ¢unocodpun (PhD) no cnemumansuoctn 6D070100 - Buorexuomnorus, Ha
TeMy “XapaktepucTuku cBs3biBanuss MUPHK ¢ MPHK reHOB TpaHCKPHITIMOHHBIX
(GaKTOpOB CENBCKOXO3SIMCTBEHHBIX PACTEHHIA”

Huccepramys Paxmerynnunoit A.K. HanpasieHa Ha u3zydeHne 0COGEHHOCTEN
B3aumoyericTBust MUPHK M uX reHoB-mMuineHell, y4acTBYIOIMX B pOCTE U
Pa3BUTHHU CENILCKOXO03UCTBEHHBIX PACTEHMIA.

IlonmyyeHHble ~ JaHHBIE  NPOBENEHHBIX  MCCIEIOBAHUH  PACIIHAPSIOT
(GyHnamMeHTanpHBIE IIPEJCTABIEHHS O PEryIATOPHBIX Mexanmzmax MuPHK B
IpoIecCe POCTa M pPa3sBUTHs pacTeHuil. B paboTe moka3aHO HaJMYHE CaHTOB
cesaspiBanuss MMPHK B MPHK pacrenuii, ¢ BBICOKON KOMIUIEMEHTapHOCTEIO,
KOZMpyromux Oenku, npuHamiexamux cemeiicrsam TCP, HSF, MYB, GRAS,
ERF, C2H2. Dro yka3slBaeT O CHJIBHOM 3aBHCHMOCTH OKCIPECCHH TI'€HOB
TPaHCKPHIILIMOHHEIX (akTopoB OT coorBercTByrommx MuPHK. B mHacrosmee
BpeMs CTAQHOBHUTCS OYEBHJIHBIM, 4YTO u3ydeHHe MexaHm3moB MuPHK-
OIIOCPEIOBAaHHON PETYJIALUU DKCIIPECCHH I'€HOB B PACTEHUSX NPENOCTaBIseT HaM
HOBbIe HHCTPYMEHTH! JUIS IIOBBILEHUS YPOXKAHHOCTH CEeIbCKOXO3SIHCTBEHHBIX
KyJIBTYP.

B pe3ynbraTe uccienoBaHU BBIIOIHEHB! TOCTABICHHbIE 33Ja41, OCHOBHOH U
Haubojiee TPYHOEMKOM W3 KOTOPHIX SBISANIACH BBIIBIECHHE CaHTOB CBS3BIBAHHS
MuPHK ¢ MPHK renoB A4. thaliana, O. sativa, Z. mays, T. aestivum.

I[Tosy4yensl pe3ynbTaTsl Bo3MoxkHoro BiusHus MUPHK puca, kykypyss! u
[IIEHUIBI Ha TIeHbl 4YeJIOBeKa, y4YacTBYIOIIHME B DPAa3sBUTHH OHKOJOTMYECKHX,
CeplIe9dHO-COCY IUCTHIX U HelpoiereHepaTUBHAIX 300 I€Ba M.

Juccepramus PaxMeTyJUIMHOM A. IpeJCTaBIsIeT COOON 3aBEpINEHHBIH TPy,
OCHOBHOI YacThIO KOTOPOTO SBJSETCS OINUCAHUE pEe3yJIbTAaTOB BBIMOJIHEHHBIX
uccienoBanuii. BeeneHue, onucaHue paboTel C OOCYXJE€HHEM U BBIBOJAMH, a
TaKk)ke YCTAHOBJICHHE COOTBETCTBUsS pE3yNbTaTOB COOCTBEHHOH paGoTel u
HOBBIX pe3yJbTaTOB, IIONYYEHHBIX JpPYTHMH aBTOpaMH, CBHUICTENBCTBYET O
BBICOKOM KOMIIETEHTHOCTH KaHu1aTa.

Jlucceprauys BBHIIOJHEHA HAa BBICOKOM HAyYHO-TEXHHYECKOM YPOBHE C
IpUMEHEHUEM COBPEMEHHBIX BBIYMCIIMTENBHBIX MeTOHOB. Bes pabGora aBTOpoM
BBIIIOJIHEHA CAMOCTOSTENBHO. JaKIIOYeHHS OTpPaXaioT B IEJIOM pe3yJbTaThl,
IOJTly4eHHBIe JOKTOPAHTOM B XOJI€ HCCIENOBaHUS, KOTOPHIE IONTBEPIKICHDI
PUCYHKaMH U TaOIHLIAMH.

B 3axmouenue, PaxmeTryinnHa A. mpeAcTaBUIa KAYeCTBEHHO BBITOIHEHHYIO
nuccepramuio o BiusHuM MUPHK Ha sKkcnpeccHio reHOB OTOOpaHHBIX pacTeHHH,
NpeCTaB/IONMX HHTEPEC JUIS CEeNbCKOro XossiicTBa. PaboTa BEINONHEHA C



UCTIOJB30BAHUEM COBPEMEHHBIX BBIYMCIIUTEILHBIX cpencts. B pesynbrare paboTsr
ObUIM  TIONYYEHBI  JaHHEIE, KOTOpBIE MOTEHUHUATBbHO TIO3BOISIOT BHECTH
3HAUMTENbHBIA BKJIal B CO3MaHMe TPAaHCI'€HHBIX PACTEHUN C YIy4IIEHHBIMU
XapaKTePUCTUKAMU IPOLYKTHBHOCTH.

Hcxons M3 M3I0KEHHOro, CYMTAIO, YTO JaHHAs AMCCepTalMOHHas paboTa
BBIIIOJIHEHA Ha OJKHOM Hay4HO-METOAMYECKOM YpOBHE, a aBTOp Paxmeryiuinna
A. cIpaBWJIach € IOCTABJICHHBIMU LENSIMM U 3a[a49aMM U 3aCTy)KHBAET Y4eHOil
creneHd JokTopa Qunocopuu (PhD) no cmemmamssoctr 6D070100 -
BHOTEXHOIOTUsl.

VuuThIBasg KadecTBO pe3yJbTaToB, IIOJyYEHHBIX B XOJ€  BBIIOJHEHUS
JuccepTanuy, s NOpejjiarai0 IPUCBOUTH NOKTOPCKYIO CTEIEHb C OTIMYUEM U
PacCMOTPETH BBIIOJIHEHHYIO paboTy I MONTYyYEHHS] COOTBETCTBYIOIIEH CTEIeHH.

Bapmasa, 1 urons, 2021 npod. Iletp 3enenkeBu4



S, Yaiixanosa Dasmupa OpasrajinesHa, WUH 910924400298, (leOCT

No 040688755, seizano MBJ[ PK or 26.09.2016 r. neicTBUTENLHO /10 25.0 & et
7l SBISAETCS TOYHBIM IIEPEBOJIOM Qf&pég)‘(y“

NOATBEPXKIAAI0, YTO JIAHHBIH EPEBO, Oﬂ 2
COOTBETCTBYLF COACPIKAHUIO ?pmuaﬁnoxyn&ema. é" d SLATI b/ 2 {
= ﬁ 3 - L EC 2 2 g D—iéﬂﬁ CITHE
Mommes FALCEALIGE. FocLecebeel. HET . L
AF; -

4,_4/0
%8

Eﬁ’ HIIOBHA,

«TPMJIIATOE» HIOHS JBE THICAYM JBA/IATh IEPBOro rozxa i, Myranuesa
ensun Ne0000252,

HOTApUyC ropona AimMarhl, JAelCTByIOIIas Ha OCHOBAHHH rocyiapcTBEHHOM JIHIL
or 03.11.2005 roma, BeaHHOd KOMHTETOM M0 OpraHM3allM{ [PaBOBOH MOMOLIH H OKa3aHHIO
JOPHIMYECKUX YCIyT Hacenenuio Munucrepersa FOcThimm Pecry6imkn KazaxcraH, CBHACTEILCTBYIO
OJUTMHHOCTD TIOAMUCH, CHEJAHHOM IePeBOUMKOM Yaiixanopoil IbMHDEI OpasraJHeBHOii.
JIHYHOCT HOMHCABIIEH JOKYMEHT yCTAHOBIICHA, IEECIIOCOOHOCT 1 IOMHOMOMHS €€ IPOBEPEHEL.

3aperucTprpoBaHo B peectpe 3a Ne 1486
Basickana cymma 1546 t/r B T.u. I'TI PK

Horapuyc

m} 3 A%‘odu

oHrgodAumodu W oW

M



