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MPEMAPATOB: BO3MOYKHOCTW, 3KCMEPTU3A 1 BbI30OBbI (B YC/10BMAX BbICTPO MEHAIOLLIETOCH MIPA)
Application of multimodal resins (mixed-mode chromatography, MMC) allows attaining the high product quality
and decrease in protein loss during the purification process. In addition, mixed-mode chromatography is usually
performed at higher values of protein load per resin volume and, consequently, requires fewer amounts of both resin
and corresponding buffer solutions than traditional chromatography approaches.

The outstanding selectivity of multimodal resins is due to the distinctive structure of their ligands, which can
bind biomolecules through simultaneous implementation of several types of interaction (electrostatic, hydrophobic,
hydrogen-bonding etc.). Since the number of different mixed-mode resins having unique features is steadily growing,
it will likely result in wider implication of this chromatography technique for future laboratory and production
purposes.
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Mpu nomowwm metogos BAXKX 1 macc-cnekTpoMeTpum 6bI710 NPOBEAEHO UCYepbIBatoLLee CpaBHUTENIbHOE
uccnepoBaHve Monekyn petdepeHTHoro («Llepe3um®», («xeHsaiiM», EBpona, 5.B. Hugepnanapt)) n 6uoaHa-
noruyHoro («nypasum, AO «leHepuyM», Poccus) npenapata umMurioLepasbl, No pesysbTataM KOTOporo 6b11o
NoATBEPXAEHO X Buonogobue.

bonesHb lowe — aTo opdaHHOe reHeTUYeckoe 3aboneBaHune, Bbi3biBaeMOe HELOCTAaTKOM aKTUBHOCTM dep-
MeHTa rnoKoLepebpo3naasbl, NMPUBOASALLEMY K HAKOMIEHUO B KneTkax chuHronunupa rinrokouepebposmnja.
CuMmnTOMbI 3ab6oneBaHUsi BKOYAKOT B Ce6S1 CMIEHOMErasnunto, TPOMOOLMTONEHUIO, aHEMUIO, KPOBOMUIUSHUS,
XPOHMYECKYHO YCTaNnocTb U pasHoo6pasHble HeBposioruyeckune nposienexus [1]. Ha cerogHAWwHUA JeHb OCHOB-
HbIM CMOCO60M neyeHusi 60ne3HN ABnseTca GepMeHTo3aMecTUTeNbHas Tepanusa PeKOMOUHAHTHOW YenoBeye-
CKoM1 6eTa-rntokoLiepebposngason (MMuUrntoLepasoi), npeacTaBsaioLLein coboi rMMKONPOTENH C MOEKYAPHOM
mMaccom nopsigka 58 k/la.

[ns Toro, 4To6bI NEpEBECTM ITOT 6e/10K B aKTUBHYIO GOpPMY, HEO6XOAMMO NPOBOAMUTL 3H3MMaTUYECKOe OTLLe-
nsieHne 0CTaTKOB MaHHO3bl B COCTaBe OINrocaxapuaoB Ha KaXA0M 13 CaiTOB MIMKO3UIMPOBaHNA UMUTIIOLepa-
3bl. [1n5 NoaTBEPXXAEHUSI 6BUOaHaNOrMYHOCTU KaHANAATHOM MOosieKy bl pedepeHTHOM, Mbl MPOBENY UX UCCefo-
BaHWe LWMPOKUM HabopoM Br3MKO-XMMUYECKNX METOA0B, BKHOYAsi Macc-CNeKTPOMETPUYECKUIA aHaNu3.

MHTakTHble 6enku nccrnefoBanu nNpu noMoLm obpalleHHo-pasoBor BIXKX-macc-cnekTpomeTpuum.

Banupaunto aMMHOKMCIOTHON NOCNef0BaTeNIbHOCTH, UAEHTUMMKALMIO U NOSTYKONMYECTBEHHbIN aHanuna no-
CTTPaHCASALMOHHbIX MOAUMUKALMIA BKIOYAA aHanu3 rNKOMenTMAOB NPOBOAMAN METOAOM obpalleHHo-thaso-
BOW BOXXX-TaHAEMHOI Macc-CNEKTPOMETPUN BbICOKOIO pa3peLleHuns Mo cTpaTernsim «CHU3y Beepx» 1 «multiple
attribute method» [2].

NaeHTudMKaLmMs U NONYKONMYECTBEHHDBIN aHanM3 CBOGOAHBIX MTIMKAHOB OblfW BbINOSIHEHbI METOLOM Obl-
cTpov rmuapodunbHon BIXKX ¢ hnyopumeTpuyeckumM n Macc-cneKTpoMeTpUYeCcKUM AeTeKTUpoOBaHNeM CUrHana.

Bce paboTbl 6blM BbIMOJIHEHBI C UCMOJIb30BAaHNEM XWUAKOCTHOro xpomatorpada Nexera X2 (Shimadzu),
OCHALLeHHbIM ANOAHO-MaTpUYHbIM, (BIyOPUMETPUYECKMM [leTeKTopaMun U Macc-cnektpoMmeTpom Q-TOF 6550
(Agilent Technologies).

Hamu 6b1510 NokasaHo cxoAcTBO npoduiei MoneKynapHO-MacCcoOBOro pacnpesenieHnss Mexxay 6enkamu pe-
(bepeHTHOro 1 61MoaHanorMYHOro npenapaTos, 6biia NOATBEPXKAEHA MUAEHTUYHOCTb UX aMUHOKMCIOTHbIX Noce-
JoBaTeIbHOCTEW.

MpoBefeHHbIN cpaBHUTENbHbIVA NOYKONMYECTBEHHbIA aHanua npodunen NOCTTPaHCAALMOHHbIX MognbK-
Kauuii, BKIoYas Ae3aMuampoBaHue, OKUCIEHUE U IBOMHOE OKUCeHWE, 06pa3oBaHue NMporayTaMoBOi KUCO-
Tbl U MIMKO3UIMPOBaHME KaK Ha YPOBHE MUKONENTUAO0B, TaK U MMKaHOB NOATBEPAU 6/IM3KOe CXOACTBO MeXAy
OPWIrMHaNbHON U KaHAMAATHOW MOeKynaMu.

Mbl yCTaHOBWAN HECKOMBbKO 6osbllee CofepXaHue MaHHO30-3-CoAepXKallnX IMNKaHOB B KaHAWAATHOW Mo-
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BIOPHARMACEUTICS >‘ BIO

DEVELOPMENT AND RESEARCH GOOD PRACTICE OF BIOTECHNOLOGICAL PHARMACIES - POSSIBILITIES, EXPERTISE AND .\I/-\/%g&)l
CHALLENGES IN RAPIDLY CHANGING WORLD

NeKyrne, KOTOpoe AEMOHCTPUPYET HECKONBbKO 6onee ahdeKTUBHOe NpoTeKaHue npoLecca oTWeneHnst MaHHO3bl
npu NPOU3BOACTBE KaHAMAATHON MOJIeKysibl B CPaBHEHUW C OPUTMHANIbHOM.

Takyke Hamu 6b1S10 NOATBEPXKAeHa 6U0aHANOMMUYHOCTb APYTUX KPUTMYECKUX NapaMeTpoB KayecTBa Mexay
CpaBHMBaeMbIMU NpenapaTamu.

Jintepatypa:

1. Gaucher Disease. URL: https.//emedicine.medscape.com/article/944157-overview (gata o6paLleHuns:18.01.2007).
2. Development of a quantitative mass spectrometry multi-attribute method for characterization, quality control
testing and disposition of biologics// MAbs. 2015 Sep-Oct; Vol. 7(5). P881-890.

UDC 57.088.1
PHYSICOCHEMICAL CHARACTERIZATION OF AN ORIGINAL AND
BIOSIMILAR IMIGLUCERASE BY MASS SPECTROMETRY METHODS

M.Degterev, M.Smolov, A.Vishnevskiy, R.Shukurov

International Biotechnology Center Generium, Volginsky, Russia
601125, Vladimir region, Petushinsky district, Volginskiy village, Vladimirskaya str, 14
e-mail: degterev@ibcgenerium.ru
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The deep characterization of the original (Cerezyme, Sanofi Genzyme) and candidate (Glurazyme, JSCGenerium)
molecules of imiglucerase by hyphenated analytical techniques including UHPLC and HPLC-MS multiple attribute
methods was done to compare them and to prove the biosimilarity.

The Gaucher disease is an orphan genetic disorder. It is caused by the lack of activity of the glucocerebrosidase
and leads to the accumulation in cells a sphingolipid called glucocerebroside. Its symptoms include splenomegaly,
thrombocytopenia, anemia, bruising, fatigue and various neurologic symptoms [1]. For the day, the principal
treatment for this disease is the Enzyme replacement therapy by the recombinant human Beta-glucocerebrosidase
(imiglucerase): a glycoprotein with molecular mass of about 58 kDa.

To transform the imiglucerase into the active form the mannose residues of the oligosaccharides at each
glycosylation site are need to be exposed by several exoglycosidases. To prove the candidate protein biosimilarity
we performed a physicochemical study including detailed mass spectrometry research.

Intact proteins were analyzed by the reversed phase HPLC-MS.

The amino acid sequence validation, PTMs identification and quantification including glycopeptide analysis
were done with the high resolution RP-HPLC-MS/MS method under a bottom-up multiple attribute method concept
[2].

The identification and semiquantitative analysis of glycans was made by the fast HILIC-MS with additional
fluorimetric detection.

All work was performed with the Agilent 6550 QTOF mass spectrometer equipped with the Shimadzu Nexera
X2 HPLC with diode-array and fluorometric detectors.

We showed the molecular mass profiles similarity between original and a new protein.

We proved the amino acid sequence identity between studied molecules.

We performed the comparative semiquantitative analysis of PTMs including deamidation, oxidation and
dioxidation of methionine and tryptophan, pyroglutamic acid formation and glycosylation both on the glycopeptides
and glycans level and demonstrated strong similarity between original and biosimilar molecules.

We showed a slightly bigger Man-3 glycans amount in the candidate molecule that does not affect the
biosimilarity of the biologics but demonstrates the more effective mannose exposition process.

Moreover, we confirmed the similarity of critical quality attributes between them.

References:
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