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JlonosiHeHue K pazaeny «Marepuajibl 1 MeTOIbD)
Tpancghexyun knemox HEK293 mPHK

Knerku HEK293 BblpanmBaim B 24-TyHOUHBIX KyabTypaibHbIX IutaHuierax (Corning, CIIA) ¢
nurarenbHoi cpenoii DMEM (Sigma-Aldrich, CILIA) ¢ no6asnennem 10% FBS (HyClone, CILIA) u 50 Mxr/min
rearamuiiaa. Morocmoi 70—80% koH(ITIOAHTHBIX KieTok TpanchurmpoBam MPHK, komupyromieit 6enok GFP,
¢ ucnonb3oBanueM Habopa (BIOSPECIFICA, Poccus; kat. Ne PEI-01). Tpanchunmpyroipii areHT CMEIIMBAIM ¢
1 mxr MPHK, nHkyOHpoBamu B TedueHre 15 MUH Mpu KOMHATHOM TeMmriepaType U JOOaBIsUIM K KiIeTkaM. 3aTeM
KJIETOYHbIE IUTaHIeThl MHKYyOHpoBam B COz-uHKyOatope B Teuenue 24 4. Yposenb ¢uryopecuenimn GFP
oueHuBaIM ¢ nomoupio Mukpockona Olympus CKXS53 (Olympus, SAnoHus) ¥ ¢ NOMOILIBIO HPOTOYHOTO
uromerpa ZES (Bio-Rad, CIIIA). AHanu3 1aHHBIX MPOTOYHOM LIUTOMETPUM MPOBOJIMIIN MO €IMHON CTpaTeruu
TeUTUPOBaHus JUIsl Bcex 00pasuoB (puc. S1). Ha mepBom srane mo mapamerpam FSC-A/SSC-A wuckimrodanu
KJICTOYHBIH JIeOpHC U 0TOMpai ocHOBHYO nomyisimio kKierok HEK293. Jlanee o cootHomenmto FSC-A/FSC-
H uckmouamm arperatsl U aHamM3upoBaiM oJuHOYHbIe KieTKU. [lopor GFP-no3uTnBHOCTH ycTaHaBIMBAIM MO
HeTpaHcuimpoBaHHbM KiieTkam HEK293 takum 06pa3zoM, 4ToObl B OTpHLIATEIHBHOM KOHTPOJIE JI0JISt COOBITHIA B
GFP-nonosxurensHoit o6mactu He nmpessimana 0,5—-1,0%, npumepHo Hike 3nauenns 13102 o ukane GFP-Area.
Iocne ycTaHOBKM TOpOra OAMHAKOBBIHM T'€HT NPUMEHSIIA KO BCeM 00pa3iiaM BHYTPHU SKCIIEPUMEHTA.
Hmmynogpepmenmnouit ananuz (MPDA)

Cnemm¢uueckne IgG-antuTena B CHIBOPOTKAX KPOBH MBIIIEH ONpPENENsI METOJIOM HENpsMOro
uMMyHogpepmeHTHoro aHaimza (MMDA). B kauecTBe aHTHreHa HCIIOJIB30BAIN DYKAPUOTHIECKUI pEKOMOWHAHTHBIH
oenok remarrmoruanHa H1 (A/Wisconsin/67/2022(H1N1)pdm09), mu6o H3 (A/Darwin/9/2021(H3N2)), mb6o
HB (B/Austria/1359417/2021), panee nonydenasie ®bYH I'HI] Bb «Bekrop» PocniorpeOnanzopa. B kadectse
BTOPHYHBIX ~AHTUTE] UCIOJB30BAIM KpPOJIWYbM aHTUMBbIIMHBIE [gG-aHTHTENa, KOHBIOTMPOBAHHBIE C
nepokcuaasoil xpena (Sigma-Aldrich). B xayectBe xpomoreHHoro cyocrpara ucnonb3oBaimu cyoctpar TMB

(Amresco LLC, CIHA). Ilocne mnkyOarmu peakipto ocraHaBmmBam IM HCl u mmepsim ontrdeckyro
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IUIOTHOCTh PAcTBOPOB IpH JuTMHE BOMHBI 450 HM Ha IutaHimerHoM puaepe Varioskan Lux (Thermo Fisher
Scientific, CILIA).
Ouenka K1emoyno20 UMMyHHO20 omeema memooom ELISpot

CruteHOLUTBI BBIACISUIN ITyTEM HHUBUIYaTbHOTO TOCIIEI0BATEILHOTO MPECCOBaHMS 00pa3IIOB CENE3eHKH
yepe3 HeistoHoBble Kierounble GuibTpbl ¢ auamerpom mop 70 u 40 mxm (Jet BIOFIL, KHP). Dpurpormrs
ynansum ¢ nomomipto Oydepa mis mmsuca spurpouuToB (Sigma-Aldrich, CIIIA; kar. Ne 11814389001).
WuTtencuBHOCTh T-KJIETOYHOTO MMMYHHOTO OTBETAa Y MMMYHHM3MPOBAHHBIX MBIIIECH ONMpPENETsUT C TOMOIIBIO
METO/1a IMMYHO(EPMEHTHBIX TISITEH ISl BEISIBIICHUS KJIETOK, cekpeTupyronmx uatepdepon-y, (IFN-y ELISpot)
0 YHMCITY CIUICHOUUTOB, mpoayiupyonmx [FN-y B 0oTBeT Ha CTUMYIISLIMIO NENTHIAMU OEJIKOB BUpYyCa IPHIIIIA.
AHanmm3 npoBoiM ¢ ucroib3oBanreM HabopoB ELISpot Plus: Mouse IFN-y (ALP) (MABTECH, 11IBenus; kar.
Ne 3321-4AST-10) cormacHO WHCTPYKIMM TPOM3BOAUTENS. [[Isi CTHMYJISIIAM KJIETOK WCIONB30BATIH CMECh
criel(UIecKux MenTUIOB, M0 5 Ha KaX/blil aHTureH, MHOM 10-20 a.0., COOTBETCTBYIOIIMX KOHCEPBATUBHBIM
T-xneTounsiM snHTONaM OEJKOB TeMarrIioTMHUHA BHpycoB rpumnma A/Wisconsin/67/2022(HIN1)pdm09,
A/Darwin/9/2021(H3N2) u B/Austria/1359417/2021, cunresupoBannbix B AtaGenix Laboratories (KHP).
Konnenrpamus kaxaoro nenruaa cocrasisuia 20 Mxr/mi. [Toacuer kommuaecta npomyrwpyronwx [FN-y kirerok

ocytiecTBIsUIM ¢ omoipio ELISpot-punepa Carl Zeiss KS ELISPOT Compact (Carl Zeiss, I'epmanmus).
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PHrcyHOK TIOATOTOBJIEH aBTOpamMHu 1o cobcTBeHHbIM manHbM / The figure was prepared by the authors using their own data

Puc. S1. Crparerus reiitupoBanus GFP-nonoxxurensusix HEK293 xnetok. A — nnarpamma paccesauss HEK293 ketok; B —
HerpaHnchuuupoBanubie HEK293 knetku (orpunarensHbiit KoHTpous). GFP — 3enenslit (hiryopecueHTHbIN Oenok.
Fig. S1. Gating strategy for GFP-positive HEK293 cells. A, scatter plot of HEK293 cells; B, untransfected HEK293 cells (negative

control). GFP, green fluorescent protein.
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PucyHok moarotoBiieH aBTopamu 1o coocreenHbiM ganHbiM / The figure was prepared by the authors using their own data

Puc. S2. Pesymprarhl  OPOTOYHOM  HUTO(GIyOopUMETpHH  (MHTEHCHBHOCTH  cBeueHms  kietok  HEK293).
A — UHTaKTHBIH KOHTpoNb (HaTuBHas HenmodunmsupoanHas MPHK-GFP); B — mMPHK-GFP, nunodunmsupoBaHHas c
kpuornpotekTopoM Ne 1 (caxaposa); C — MPHK-GFP, smo¢mimsuposannas ¢ kpuonporexkropom Ne 2 (mannosa); D — MPHK-GFP,
moduIM3NpoBaHHas ¢ kpuonporekTopoM Ne 3 (Tperanosza). GFP — 3enenslii ¢uryopecueHTHBbIH OeNokK.

Fig. S2. Results of flow cytometry (fluorescence intensity of HEK293 cells). A, intact control (native nonlyophilized GFP mRNA);
B, GFP mRNA lyophilized with cryoprotectant No. 1 (sucrose); C, GFP mRNA lyophilized with cryoprotectant No. 2 (mannose);
D, GFP mRNA lyophilized with cryoprotectant No. 3 (trehalose). GFP, green fluorescent protein.
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Pucynoxk moarorosiien aBropamu o coocrBenubiM aanubiM / The figure was prepared by the authors using their own data

Puc. S3. Onenka s¢dpdextuBHocTr cunte3a Oenka GFP B kierkax HEK293, tpancduimpoBannsix nuopunusuposannoit MPHK-GFP. TIpencrasnenst Mukpodororpagun KieTok
HEK?293, tpancdunupoBanubix paznuunbiMu npernaparamu MPHK-GFP, o6bexktuB X 10, a Takke gaHHbIe NpoToYHOM 1uToMeTprn. GFP — 3enenslii (yopeciieHTHbIN OelloK.

Fig. S3. Evaluation of the efficiency of GFP protein synthesis in HEK293 cells transfected with lyophilized GFP mRNA. Micrographs of HEK293 cells transfected with various
preparations of GFP mRNA are presented, objective magnification x10, along with flow cytometry data. GFP, green fluorescent protein.
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Pucynoxk noarorosiien aBropamu o coocrsenbiM aanubiM / The figure was prepared by the authors using their own data

Puc. S3. Onenka sdpdexruBHocTH cuHte3a Oenka GFP B kierkax HEK293, tpancduiuposanusix nuopunusuposannoit MPHK-GFP. TIpencrasnenst Mukpodororpagun KieTok
HEK?293, tpancdunupoBantbix pasznnunsiMi penaparamu MPHK-GFP, o6bexktuB x10, a Takke gaHHbIe NpoTOo4YHOM 1uToMeTprn. GFP — 3enensblii (yopeciieHTHbIN OelloK.

Fig. S3. Evaluation of the efficiency of GFP protein synthesis in HEK293 cells transfected with lyophilized GFP mRNA. Micrographs of HEK293 cells transfected with various
preparations of GFP mRNA are presented, objective magnification x10, along with flow cytometry data. GFP, green fluorescent protein.
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Pucynoxk noarorosiien aBropamu o coocrsentbiM aandbiM / The figure was prepared by the authors using their own data

Puc. S3. Onenka s¢pdexruBHocTH cuHte3a Oenka GFP B wierkax HEK293, tpancduimpoBannsix nuodpunusuposannoit MPHK-GFP. TIpencrasiensl Mukpodororpagun KieTok
HEK293, TpancuumpoBanubix paznuansiMu npenaparamu MPHK-GFP, o6bextus x 10, a Taroke 1aHHbIe IpoTodHON nutomMerpun. GFP — 3enenslit gpuyopeciieHTHBIH Oemok.

Fig. S3. Evaluation of the efficiency of GFP protein synthesis in HEK293 cells transfected with lyophilized GFP mRNA. Micrographs of HEK293 cells transfected with various
preparations of GFP mRNA are presented, objective magnification %10, along with flow cytometry data. GFP, green fluorescent protein.
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PucyHoxk moarotosnien agropamu 1o codcrsennbiM aandbM / The figure was prepared by the authors using their own data

Puc. S3. Ouenka 3¢ dexruBHOCTH cuHTe3a Oenmka GFP B xirerkax HEK293, tpancdunupoBansabix nrodmmmsupoanHoii MPHK-GFP. TlpencraBnensr MukpodoTorpadguu KieTok
HEK293, TpancuumpoBanubix paznmuansivMu npenaparamu MPHK-GFP, o6bextus x 10, a Taroke 1aHHbIe IpoTo4HON nutomMerpun. GFP — 3enenslit gpiyopeciieHTHbIH Oerok.

Fig. S3. Evaluation of the efficiency of GFP protein synthesis in HEK293 cells transfected with lyophilized GFP mRNA. Micrographs of HEK293 cells transfected with various
preparations of GFP mRNA are presented, objective magnification x10, along with flow cytometry data. GFP, green fluorescent protein.
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PucyHok noaroToBiieH aBropamu o cooctsenHbiM qanHbiM / The figure was prepared by the authors using their
own data

Puc. S4. Dnexrpodoperpamma murodpunuzupoBanaoii MPHK-GFP mocne xpanenus B Teuenme 3, 6 u 12 mec.,
HOJTy4eHHAs! METOZOM KalUIAPHOTO dJIeKTpodopesa.

Kontpons, MPHK-GFP — MPHK-GFP, cuHTe3npOBaHHAasT HEIOCPEACTBEHHO TePel UCTIOIb30BaHIEM;

MPHK-GFP +4 °C — muopunuzupoBannas MPHK-GFP, xpanusmascs mpu +4 °C;

MPHK-GFP +20 °C — muo¢unmupoannas MPHK-GFP, xparusmasics npu +20 °C;

MPHK-GFP —20 °C — nuodunuzupoBannas MPHK-GFP, xpanusmascs npu —20 °C.

GFP — 3enenblit uiyopeciieHTHBIN OETIOK.

Fig. S4. Electropherogram of lyophilized GFP mRNA after storage for 3, 6, and 12 months, obtained using capillary
electrophoresis.

Control, GFP mRNA: GFP mRNA synthesized immediately before use;

GFP mRNA +4 °C: lyophilized GFP mRNA stored at +4 °C;

GFP mRNA +20 °C: lyophilized GFP mRNA stored at +20 °C;

GFP mRNA —20 °C: lyophilized GFP mRNA stored at —20 °C.

GFP, green fluorescent protein.



