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Evaluation of the thesis entitled 'Development of a radiopharmaceutical based on Lu-177 labelled
elagolix for therapy and diagnosis' prepared by Andrey Nicholaevich Gurin, MSc.

To whom it may concern,

Breast cancer is the most frequently diagnosed form of cancer in women. Despite screening, breast
cancer is associated with a high mortality (55% survival rate after 5 years). Personalized medicine in
the form of tailored diagnosis and treatment of disease is a promising approach to stratification and,
thereby, an improvement in disease management. In recent years, new Lu-177 labelled theranostic
agents for prostate specific membrane antigen have emerged in Nuclear Medicine, which may
significantly improve the management of prostate cancer.

The present thesis seeks to bring the same improvements to breast cancer by targeting an equally
specific protein expressed in cancer tissue.

Triple-negative breast cancer (TNBC) accounts for up to 20% of all breast cancer cases. This
particularly invasive form of cancer is characterized by a lack of expression of estrogen,
progesterone and HER-2 receptors. The triple negative phonotype is elusive to common
chemotherapy which complicates disease management. A highly personalized course of disease
with recurrence and metastasis as key complications makes stratification by use of theranostic
agents a true option for improvement of disease management on affected women.

The thesis under consideration explores the production and evaluation of a promising candidate for
personalized detection and treatment of breast cancer by targeting the gonadotropin-releasing
hormone receptor. As such the work is of immediate value for the scientific community in the fields
of Radiopharmaceuticals Sciences and Nuclear Medicine.

The thesis is structured very well:

An in-depth introduction illuminates the relevant background and establishes the relevance of the
work in a wider scientific context. Given the interdisciplinary nature, the candidate is to be
commended for his thorough review of the literature.
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The degree of technical information, both in the experimental section as well as in the early
paragraphs, is excellent. There is no doubt about the reproducibility, | am convinced many
laboratories will benefit from the inclusion of this information. All experiments are introduced and
discussed in a logical and transparent sequence, the level of documentation is equally
comprehensive and thorough as the preceding paragraphs.

The candidate interprets the work well and discusses all aspects appropriately with attention to
detail. Clearly, this thesis will provide the foundation for further translation of the work into
biological and eventually clinical evaluation.

The research aims of the thesis were completed and excellent scientific as well as regulatory
justification for the performed work in the context of radiopharmaceutical development is provided.
The conclusions are valid and well anchored in the scientific context.

As the foreign scientific supervisor, | enjoyed working with MSc. Andrey Nicholaevich Gurin very
much. He took the initiative for this PhD and pursued the work with a high degree of independence
to my complete satisfaction. Therefore, it is my pleasure to recommend presentation of the thesis
to for assessment at Al-Farabi Kazakh National University. On the basis of the thesis and the personal
qualities of the applicant, | am of the opinion that he qualification requirements fora Ph.D. are met.
| am sure that Andrey Gurin deserves the Ph.D. degree in the specialty 6D060600 - Chemistry and
will fare well in his defense.

Med hilsen,

Dr. rer. nat. Patrick J. Riss

Associate Professor

Department of Chemistry,

University of Oslo

Klinikk for Kirurgi og Nevrofag,
OUS-Rikshospitalet

Norwegian Medical Cyclotron Centre AS,
Oslo
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OueHka gucceptauumn «PazpaboTka pagmochapmnpenaparta Ha OCHOBe MeyeHoro Lu-177

anaronMkca Ans Tepanuu U OMarHOCTUKM», MOAroToBNeHHas [ypUHbIM AHOpPEEM
HukonaeBmyem, MarucTp.

[na npeabsBneHns Mo MecTy TpeboBaHms,

Pak rpyan - Hambosiee 4yacTo AmarHoctupyemast chopma paka y >KeHLWMH. HecmoTpsa Ha
CKPUHWHT, pak rpyau accouumpyeTcs C BbICOKOW CMEPTHOCTbIO (BbIKMBaeMOCTb 55% uyepes 5
net). MNepcoHann3vpoBaHHas MeguLvHa B hopme UHAVBUAYATM3NPOBAHHOW ANArHOCTUKU Y
NneyeHnst 3abosieBaHMIA - MHOroo6eLlaomMini Noaxos K ctpatuukaunm 1, Kak cneacrsuve, K
yNydLLUeHUO BeAeHUs 6one3Hein. B nocnegHme rofbl B AepHOW MeaMLMHE MOSIBUNUCL HOBblE
MeuyeHble Lu-177 TepaHOCTMYECKMe areHTbl A1  MNPOCTaTUYECKOro  Creundmyeckoro
MeMOPaHHOro aHTUreHa, KOTOpble MOTYT 3HAYNTE/IbHO YNYULLNTb SleYeHre paka npocTarthl.

HacTosilas anccepTauust Hanpas/ieHa Ha To, UT06bl JOGUTLCS TaKUX YKe YyULLIEHWIA MpU pake
rPyan, BO3AECTBYS Ha CTO/b YKE CrELMGUYECKNIA 6e10K, SKCMPECCMPYEMbI B PAKOBOI TKaHW.

PaK MO/IOYHOW >Kese3bl C TPOMHbIM HeraTuBHbIM heHoTMNoM (TNBC) coctasnsieT o 20% Bcex
c/lyyaeB paka rpyan. 3ta 0CO6eHHO MHBa3MBHasA (popmMa paka XapakTepu3syeTcsi OTCYTCTBUEM
3KCMPEeCccUM PEeLIENTOPOB 3CTPOreHa, nporectepoHa M HER-2. Pak MO/IOYHOW >Kenesbl €
TPOMHBLIM HEraTuBHbLIM (DEHOTUMNOM HEY/I0BUM A1 OObIYHOM XMMMOTepanuu, 4To 3aTtpyaHseT
BefileHe 601e3HN. B BbICLLEN CTeneHn NepcoHaIN3MPOoBaHHbIN Kypc 3ab0/ieBaHUsA ¢ peuyaneBoM
M MeTacTasamMy B KayecTBe OCHOBHbIX OC/IOXKHEHUIN [enaeT CTpaTuduKaLmio ¢ 1UCMosb30BaHNEM
TePaHOCTUYECKUX CPEeACTB BepHbIM BapuvaHTOM [N YAyduweHus BefeHua 6onesHn y
MOPa>KEHHbIX >KEHLWWMH. PaccmaTpuBaemMas AuccepTaumsa wccriefyeT CO34aHUE U OLLEHKY
MEPCMEKTUBHONO KaHAaugara A1 MNepcoHa/IM3VPOBAHHOIO OOHApPYXXEHWA U JIeYEHUS paka
MOJIOYHOM >Kene3bl MyTeM HaueMBaHWSA Ha pPeuenTop roHagoTPOMNUH-PUIU3UHI-TOPMOHA.
Taknm o6pa3om, aTa paboTta MMeEeT HeMOCPeACTBEHHOe 3HaYeHMe A1 Hay4yHOro coo6LLecTsa B
obnacTn pagmodapmMaLeBTUYECKNX HaYK U AAePHOW MeaULIVIHBI.
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Oncceptauysi  CTPYKTYpPMpPOBaHa O4YeHb  XOPOLLUO:  Yriy6/ieHHOoe  BBeeHME  OCBeLLlaeT
COOTBETCTBYHOLLUMI (HOH W yCTaHaB/NIMBAeT aKTya/lbHOCTb PaboTbl B 60/1ee LUMPOKOM Hay4YHOM
KOHTEKCTE. YUnTbIBas MEXAUCLMMNIMHAPHBIA XapakKTep, KaHAMAAT 3ac/ny>KMBaeT MoxBasbl 3a
€ero TLLATeNlbHOe N3yYeHne NNTepaTypbl.

YpoBeHb TEXHUYECKOM MHMOPMaLMM Kak B 3KCMEPUMEHTa/IbHOM pasfene, Tak U B MepBbixX
ab3aLax OT/INYHbIA. HeT COMHEHMIA B BOCMPON3BOAMMOCTI Pe3y/bTaToB, S YBEPEH, YTO MHOrme
NabopaTopun  W3BMEKYT BbITOAY W3 BK/OYEHUSI 3TOW WHGopMauuun. Bce 3KCNEPUMEHTbI
BBOASATCS W O06CY>KAAOTCA B JIOTMYECKO W MNpo3payHOii  Moc/eaoBaTeslbHOCTY, YPOBEHb
AOKYMEHTaLMW TaKOM »Ke MCUeprbIBalOLLNIA 1 TLATe/bHbINA, KaK 1 npeablayLine naparpadgsbl.

KaHaupar XopoLwlo WHTEPNPETUPYET BbIMOJIHEHHYKO pPaboTy U Hagnexawum 06pasom
06Cy>KaaeT BCe acneKTbl C BHUMaHUEM K geTasiaiM. OYeBUAHO, YTO AaHHas AUMNJIOMHas Hay4Has
paboTa CTaHeT OCHOBOW A1 fa/ibHEMLLIErO rnepeBoga paboTbl B 6MOIOrMYECKYO N, B KOHEYHOM
nTore, KNIMHNYECKYHO OLLEHKY.

BbINoOnHeHbI MccnefoBaTeNlbCkMe 3a4a4um auccepTaumm 1 NpesocTasieHo OT/IMYHOE HayyYHoe U
HOpMaTMBHOe  06OCHOBaHMe BbIMO/THEHHbIX pa6ot B KOHTEKCTe pa3paboTku
pagvogapMnpenaparos. BbiBoAbl BEPHbI 1 XOPOLLIO 3aKper/ieHbl B HAQYYHOM KOHTEKCTe.

MHe, KaK WHOCTPaHHOMY Hay4HOMY PYKOBOAMUTE/NIO, OYeHb [MOHPaBWU/IOCL paboTarb ¢
Maructpom [ypuHbiM AHgpeem Hwukonaesuyem. OH BbICTYNWUA MHULMATOPOM A9 3TOW
yyeHoli cTeneHn PhD n npopo/mkmnn paboTy € BbICOKOW 3(PeKTUBHOCTbLIO, B CBA3U C YeM £
y[0BNeTBOPeH. [M03TOMYy C Y[OBOJILCTBMEM PEKOMEHAYIO MPeACTaBUTbL AuccepTauuio Ans
OLEHKN B Ka3axCKOM HauMOHa/lbHOM YHMBepcuteTe UM. Asnb-®apabu. Ha ocHoBaHUM
OVM/JIOMHOW  Hay4yHOW  paboTbl UM JINYHbIX  Ka4yecTB COUCKaTeNs A cumTalo, 4To
KBa/IM(PUKALIMOHHbIE TPEO6OBAHMSA 4151 MONYYEHUSA JOKTOPCKOM CTENMEHW BbIMOHEHbI. S YBEPeH,

4yTo AHAper [ypuH 3aCny>KMBaeT YYeHyl CTereHb KaHaupara HayK Mo CrneuyasibHOCTU
6D060600 - XMU1SA 1 XOPOLLIO 3aLLUTUT ee.

C yBa>KeHMeM,
(noanwmce)

JokTop pagmodapm.Hayk Matpuk k. Puce,

[JOUEHT Kadhepbl XUMUWN,

YHusepcuteT Ocro,

Kadbepa XMpypruuv 1 HEBpPOsIornu,

HopBeXXCKnii MegULMHCKNI LIMKNOTPOHHbIN LeHTp OUS-Rikshospitalet, Ocno



Pecny6nuka KasaxcTaH, ropog Anmartbl,
CeMHafLaToe CeHTAOPA ABe ThiCAYM ABaALATOro roga.

MepeBoA, TeKCTa HACTOSALLEro AOKYMEHTa C aHr/IMIACKOro $3blka Ha PYCCKUI A3bIK BbIMOSHEH
rnepeBoAYMKOM rp. Bacmnesckoilt Buktopueii BayecnaBsoBHOA.

Moanwce:

Pecny6nuka KasaxctaH, ropog Anmarsl,

CeMHafLaToe CeHTAOPSA ABe ThiCAYM ABaALATOro roga.

A, CyntaHb6ekoB EpnaH TypcblHGEKOBMY, HOTapuyc ropoga Anmartbl, AeUCTBYHOLLMIA Ha OCHOBaHWUA
rocygapcteeHHom svueH3un Ne 0000172 ot 25 asrycta 2005 roga, BblgaHHoM KomuTteToMm Mo
opraHM3aLMm MnpaBoBOM MOMOLUM U OKa3aHWIO HOPUAMYECKUX YCIYr HaceneHuto MwuHuUcTepcTea

FOctmummn  Pecny6nunkn  KasaxctaH, CBUAETENIbCTBYHO  MOA/IMHHOCTL — MOAMUCK  MepeBOAYMKa
rp. Bacunesckoin BUKTOpmn BAavecnaBoOBHHbI.

JINYHOCTb NepeBoAYMKaA YCTAHOB/EHA, A€eCMOCOBHOCTb M MOTHOMOYMS MPOBEPEHDI.
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