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AHHOTaNus

AKTyanbHOCTh PabOThl 00YCIOBIEHA ABYMSI KJIFOUEBBIMU MO3ULUSAMHE IPOXKKEBBIX KOMIIOHEHTOB U MENITOHA B
COBPEMEHHOM BAKLIMHOJIOTHH: KaK OCHOBBI MUTATENbHBIX CPel I KyJIbTUBUPOBAHNS MPOMBIIIIIEHHBIX IITAMMOB-
MPOAYLEHTOB aHTUI€HOB M KaK NEPCHEKTHBHOIO KJIacca MMMYHOCTHUMYJIHPYIOIINX aXbIOBAaHTOB. Llenbro
JAHHOW pabOoTHI SIBISIETCS] CUCTEMATHYECKUI aHAIN3 M KPUTHYECKAs OIIEHKA COBPEMEHHBIX IMOJIX0/I0B K TPH-
MEHEHHIO JPOXKKEBBIX KOMIIOHEHTOB B MPOM3BOACTBE BAKIMH C aKIIECHTOM Ha TEXHOJIOTHYECKHE ACIIEKTHI U
MeXaHU3Mbl UMMYHOMOJYJISIINU. B cTarhe 000011IeHBI JaHHBIE O XUMUYECKOM COCTaBE JPOKKEBOT0 IKCTPAKTA
U NENTOHA, MPEJCTABICHA CPAaBHUTEIbHAS XapaKTePUCTUKA METOJOB UX IOIy4eHHs (aBTONIN3, (epMEHTATHB-
HBIH TUAPOIN3, TIA3MOJIN3) ¥ ONPEieTieHa ONTUMalTbHast 001aCTh MPUMEHEHHSI KKIO0TO M3 HUX JIJIs pa3IHYHbBIX
TUTIOB THTATENBHBIX cpea. Ha mpumepe komMmepueckux BakiuH mpotuB rematuta B (Recombivax HB®,
Engerix-B®, HEPLISAV-B®), Bupyca manumiomsl yenoBeka (Gardasil®) u mamsapun (Mosquirix™, R21/
Matrix-M™) npoaeMOHCTpUPOBaHa KPUTHYECKAS POJIb KAYECTBA JPOMIKEBBIX KOMIOHEHTOB B JIOCTH)KCHUH
BOCITPOU3BOJIUMBIX BBIXOJIOB U MPaBUIBHOW COOPKH peKOMOMHAHTHBIX aHTUTEHOB. OOCYXIEHBI MOJICKYIISIp-
HBIE MEXaHU3MBbI aIbIOBAHTHOT'O ACHCTBHS MHAKTUBUPOBAHHBIX IPOXIKEBBIX KJIETOK U 3-TIIOKAHOB: aKTUBALIMS
peuentopa Dectin-1, 3ammyck mpoBOCHATUTEILHOTO Kackaaa ¢ npoaykiueit IL-6 u TNF-o, co3peBanue aHTUICH-
NPE3EHTUPYIOLINX KIETOK, a TakkKe 3Q(PEKT «TPEHUPOBAaHHOT0» MMyHHTeTa. [IpoBeieH cpaBHUTENbHBIHN aHa-
JIM3 IPEUMYIIECTB U OTPaHUUEHHI IPOKIKEBBIX aTbIOBAHTOB OTHOCUTEIBHO pe()ePEHTHBIX CUCTEM (THAPOKCHU]T
amomunust, MF59, AS01) ¢ nozuuuu 3¢ QekTHBHOCTH, TEPMOCTAOUIBHOCTH, CTOUMOCTH M PETYJISITOPHOTO CTaTyca.

B pabore chopmynupoBaHbl HepelmIEHHbIE BOMPOCHI U MPEITI0KEHBI MEPCIIEKTUBHBIC HAIPaBICHHUS
Pa3BUTHUS TEXHOJIOTHH: HHXEHEPUS IPOAOKEBBIX IITAMMOB JUIS MPOTYKIIMHA aHTUT€HOB U aBIOBAHTOB B OJHOMN
wiatpopMe, UCTIONb30BaHKue P-TIIIOKAHOBBIX HAHOYACTHUI JJIsl aJpEeCHOM JOCTaBKH HYKJICWHOBBIX KHCIOT, a
TaKXe CO3aHue TEPMOCTAOMIIBLHBIX [IEPOPAIBHBIX BAKIIMH HA OCHOBE MYKOAAI€3UBHBIX JPOOKEBBIX KOHCTPYK-
N I PEeTHOHOB C OTPAHMYEHHBIM JOCTYIIOM K XOJIOJAOBOU IeNH. AHAIN3 POCCHUCKHUX HCCIICIOBAaHUN B
001aCTH JPOKEBBIX albIOBAHTOB U PErYJIATOPHBIE ACHIEKTH X BHEIPEHUS B KIMHUYECKYIO IPAKTHKY TAKXKe
HAIIUTH OTPa)KCHUE B JAHHOM 0030pe.
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Abstract
The relevance of this work stems from two key roles of yeast components and peptone in modern vaccinology:
as the basis of nutrient media for cultivating industrial antigen-producing strains and as a promising class of
immunostimulatory adjuvants. The aim of this study is to systematically analyze and critically evaluate modern
approaches to the use of yeast components in vaccine production, with an emphasis on technological aspects
and mechanisms of immunomodulation. This article summarizes data on the chemical composition of yeast
extract and peptone, presents a comparative analysis of methods for their production (autolysis, enzymatic
hydrolysis, plasmolysis), and identifies the optimal application of each method for various types of nutrient
media. Using commercial vaccines against hepatitis B (Recombivax HB®, Engerix-B®, HEPLISAV-B®),
human papillomavirus (Gardasil®), and malaria (Mosquirix™, R21/Matrix-M™) as examples, the critical role
of the quality of yeast components in achieving reproducible yields and proper assembly of recombinant
antigens is demonstrated. The molecular mechanisms of the adjuvant action of inactivated yeast cells and -
glucans are discussed: activation of the Dectin-1 receptor, initiation of a proinflammatory cascade with the
production of IL-6 and TNF-a, maturation of antigen-presenting cells, and the effect of "trained" immunity. A
comparative analysis of the advantages and limitations of yeast adjuvants relative to reference systems
(aluminum hydroxide, MF59, AS01) is conducted in terms of efficacy, thermal stability, cost, and regulatory
status. The paper identifies unresolved issues and proposes promising areas for technology development:
engineering yeast strains to produce antigens and adjuvants in a single platform, using f-glucan nanoparticles
for targeted delivery of nucleic acids, and creating thermostable oral vaccines based on mucoadhesive yeast
constructs for regions with limited access to a cold chain. An analysis of Russian research in the field of yeast
adjuvants and the regulatory aspects of their implementation in clinical practice are also reflected in this review.
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