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Omnunaiin-npuio:xenue / Supplementary information

Ta6auma S1. Dranbl ONTUMHU3AIUK METOJMKHU ONPEACICHNUS TeMarrIFOTHHUHA METOAOM 3JIeKTpodope3a B MOTUAKPUIAMHUIHOM T'ejie B MPUCYTCTBHU
noJeicyibdara HaTpus

Table S1. Stages of optimization of the method for quantification of hemagglutinin by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-

PAGE)
Teas / Gel Konuenrpauus 2-MD
= o| MTammbr Bydep aust o6pasua | Jlerimko3nanpos Ha 50 Mxr Gearka, MM
£ &| supycos K T (SB) R Ocaxnenne Oeska Concentration of 2-
Sk g OHLIEHTpALUSI OJILIUHA, MM _ ; it .
® @1 virus strain Concentration Thickness, mm Sample buffer (SB) Deglycosylation Protein precipitation | ME per 5r{r’]l'\‘/|g1"’0’e’”’
Nel, Ne 2,
Ne 3, Ne 4 4-20% TpuC-TIUIIHOBBIN TeNb
No. 1, (py4Hast 3aJTMBKA) 075 4xSB + 8M moueBnHa + 3 paza mo 3-5 muH 0006
No. 2, 4-20% Tris-glycine gel ' 4xSB + 8M urea 3 times for 3-5 min '
No. 3, (hand-cast)
No. 4
1 4-20% TpUC-TIUIUHOBBII relb + 0,006
(pyuHast 3aJTMBKA) 075 4xSB + 8M moueBnHa 30 muH
Ne 5 4-20% Tris-glycine gel ' 4xSB+ 8M urea B 30 min 0,072
No. 5 (hand-cast)
4-12% Ouc-Tpuc renb 30 muH
4-12% Bis-Tris gel 1 1xLDs sB - 30 min 0,006/0,072
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12% TpuC-TTIUIMHOBBIN TeNb

(py4Has 3aJ1BKa) . 3 30 muH
129% Tris-glycine gel 0,75 1xLaemmli SB + 30 min 0,006/0,072

(hand-cast)

_ + 0,006/0,072
12% TpuC-TIMIHHOBEIH relb 2xLaemmli SB
2 Ne 5 (pyuHas 3aIMBKa) 0.75 - 30 MuH 0,006/0,072
No. 5 12% Tris-glycine gel ' 30 min
(hand-cast) ) + 0,006/0,072
4xLaemmli SB
- 0,006/0,072
12% TpuC-TIIMUMHOBBIN T'ellb 30 MuH: 6e3 ocaIeHus
(IquHz.m 3an1/_131<a) 0,75 2xLaemmli SB + 30 min; no 0,072
12% Tris-glycine gel recinitation
(hand-cast) precip
Ne 6 4-20% xomMMepUecKuii resb . 30 wnH; 663. OCAAJICHIA
3 - . 1,5 2xLaemmli SB + 30 min; no 0,072
No. 6 4-20% commercial gel

precipitation

30 muH; 0e3 ocaxxIeHUs
1 2xLLDS SB + 30 min; no 0,072
precipitation

4-12% Ouc-Tpuc reib
4-12% Bis-Tris gel

Tabmuiia cocraBiieHa aBTopamu 1o cooctBeHnbM nanubM / The table was prepared by the authors using their own data

Ipumeuanue. Iltammer Bupyca: Ne 1 — A/Victoria/2570/2019(HINT); Ne 2 — A/Darwin/6/2021(H3N2) IVR-227; Ne 3 — B/Austria/1359417/2021; Ne 4 — B/Phuket/3073/20213; Ne 5 —
A/Victoria/4897/2022 (H1IN1) IVR-238; Ne 6 — A/Croatia/10136RV/2023 (H3N2) NYMC-X-425A — 2025 BupycHbiii koHueHTpar; LDS SB — 6ydep mis 006pa3ios ¢ TUTHit 10Aeun
cynsdatom NUPAGE LDS 4x sample buffer; SB — 6ydep ai1s oOpasua; (+) — IpECYTCTBYET 3Tal ACTIMKO3WINPOBaHuUs; (—) — OTCYTCTBYeT 3Tan aeriuko3uinposanus; 0,006/0,072 —
ucnelTanus npoBo ek B npucyrcrsue 0,006 n 0,072 MM 2-mepkanTostanouna; 2-MD — 2-MepKanTo3TaHoII.

Note. Virus strains: No. 1, A/Victoria/2570/2019(H1N1); No. 2, A/Darwin/6/2021(H3N2) IVR-227; No. 3, B/Austria/1359417/2021; No. 4, B/Phuket/3073/20213; No. 5,
A/Victoria/4897/2022 (HLN1) IVR-238; No. 6, A/Croatia/10136RV/2023 (H3N2) NYMC-X-425A: 2025 virus concentrate; LDS SB, sample buffer with lithium dodecyl sulfate
NUPAGE LDS 4x sample buffer; SB, sample buffer; (+), deglycosylation step present; (-), deglycosylation step absent; 0.006/0.072, tests were carried out in the presence of 0.006
and 0.072 mM 2-mercaptoethanol; 2-ME, 2-mercaptoethanol.



Tabauna S2. ConepxaHue reMarrIFOTHHUHOB BUpyca TpUIINa TUIa A 1 Tuna B 1o MeToiuke mponu3BoUTeNs
Table S2. Content of influenza virus type A and type B hemagglutinins according to the manufacturer's method

Cratucruue

IItammel BupycoB rpunna / Influenza virus strains

cxas AlVictoria/2570/2019 ADarwin/6/i2021 (H3N2) | g/ a stria/1359417/2021 B/Phuket/3073/2013
I (HIN1) IVR-227
oKa3arTtejib XapakTepuc
Parameter THKA
Statistical JIa6. Ne 1 JIab. Ne 2 JIa6. Ne 1 JIa6. Ne 2 JIa6. Ne 1 JIa6. Ne 2 JIa6. Ne 1 JIa6. Ne 2
measure Lab. 1 Lab. 2 Lab. 1 Lab. 2 Lab. 1 Lab. 2 Lab. 1 Lab. 2
O6muii 6enox no Jloypwu,
MKT/MI X+SD 343,6+32,1 | 327,7+4,4 326,5435,0 | 329,5+25,2 4154379 | 426,8+12,8 420+22,6 428,6+22,0
Total protein content (Lowry CV, % 94 1,34 10,7 7,6 9,1 3,0 5,4 51
method), ug/mL
CopeprxaHue reMarrIroTHHHHA,
% ot ob1ero Oenka X+SD 24,5422 37,5+1,1 31,1£3,0 36,4+1,5 31,543,3 30,1+0,7 27,4+1,3 28,6+1,2
Hemagglutinin content, % of CV, % 9,0 2,9 9,6 4,1 10,4 2,4 4,6 4,3
total protein
Konnentpanus
reMarrjaIfOTHHUHA, MKIT/MJI X+SD 83,3+7,0 122,9+3,6 101,5+9,7 119,9+4,9 130,6£13,5 128,3+3,0 115,0+5,4 122,6+5,3
Hemagglutinin concentration, CV, % 8,4 2,9 9,5 4,1 10,4 2,4 4,7 4,3
ug/mL
Konnentpanus
revarromma (OPU. X+SD 99,05,9 ) 113,3+3,0 ) 132,54,0 ) 116,243,5 )
- . CV, % 5,9 2,6 3,0 35
Hemagglutinin concentration
(SRID), ug/mL

Tabuvia cocraiieHa aBTopamu 1o coocTBeHHbIM TaHHbM / The table was prepared by the authors using their own data

Ipumeuanue. Ja6. Ne 1 — naboparopust Ne 1 (PI'BY «HII2CMII» Munsapasa Poccun); J1a6. Ne 2 — ma6opatopus Ne 2 (PI'YIT CLIGHUMBC ®MBA Poccun); X — cpentee apudMeTHuecKoe
3Hauyenue; SD — cranpapTHoe oTkioHenue; CV, % — koadduiment Bapuaimu, %; (—) — ucnbitanus He nposomrck J1ad. Ne 2; OPU /I — oauHoYHas paauaibHas HMMYyHOAU(Ddy3us.
Note. Lab. 1, laboratory 1 (Scientific Centre for Expert Evaluation of Medicinal Products); Lab. 2, laboratory 2 (Saint Petersburg Scientific Research Institute of Vaccines and Sera and Enterprise

for the Production of Bacterial Preparations); X, mean value; SD, standard deviation; CV, coefficient of variation; (-), not tested in Lab. 2; SRID, single radial immunodiffusion.




Tabauna S3. ConepxaHue reMarrIFOTHHUHA, TTOJIYYSeHHOE IPY UCTIBITAaHUU o0pa3noB A/Victoria/4897/2022 (HIN1) IVR-238

Table S3. Hemagglutinin content obtained for A/Victoria/4897/2022 (H1N1) IVR-238 samples

IToxka3aTean
Parameter

CrarucTuyeckasi
XapaKTepUCTHKA
Statistical
measure

BapuauTts! npo6onoarorosku / Sample preparation variants

2023 r., ACH-TIAAT,
neHTpudyruposanue B 1
sran (30 Mun)

2023, SDS-PAGE, single-
step centrifugation (30 min)

2025 r., JCH-ITAAT,
BOCCTaHaABJIUBAKOIIHUE
ycaoBusi + PNGase F +
4xSB + 0,006 MM 2-MD
2025, SDS-PAGE, reducing
conditions + PNGase F+
4xSB + 0.006 mM 2-ME

2025 r., JCH-ITAAT,
BOCCTaHaBJIMBaKIIIUuE
ycaosusi + PNGase F +
4xSB + 0,072 MM 2-MD
2025, SDS-PAGE, reducing
conditions + PNGase F+
4xSB + 0.072 mM 2-ME

2025 r., JICH-TIAAT,
BOCCTaHaBJIUBaAKOIIIUE
ycaoBus + PNGase F + 2xSB
+ 0,072 MM 2-MD
2025, SDS-PAGE, reducing
conditions+ PNGase F+ 2xSB
+0.072 mM 2-ME

KonnenTparus obmero

concentration (SRID),
ug/mL

6emnxka o Jloypu, MKr/mi X+SD 330,8+12,8
Total protein content CV, % 3,9 B B -
(Lowry method), ug/mL
Copepxanue
FeMarg“‘OT“Hg‘Ha’ % or X+SD 31,6+1,4 24,9429 32,643,2 32,943,2
ODILETO BeJKa CV, % 45 11,5 97 9,6
Hemagglutinin content, %
of total protein
Konuenrpauus
reMarrIFOTUHHHA, MKI/MJI X+SD 104,6+4,7 82,4+9,6 107,8+10,6 108,8+10,6
Hemagglutinin CV,% 45 11,5 9,7 9,6
concentration, ug/mL
KonnenTpanus
reMarrjitoTUHMHa
(OPU ), MKr/mn X+SD 96,2+0,7
Hemagglutinin CV, % 0,7 B B -

Tabnuua cocrapieHa aBTopamu 1o codcteeHHbM qanHbM / The table was prepared by the authors using their own data

IIpumeyanue. Bo Bcex BapwaHTax MpoOOMOAroTOBKU st dnekTpodopesa B [TAAT-/ICH ucnoms3oBamu 12% TpUC-TIMIMHOBBIN TNl C JETIMKO3WIMPOBAHUEM, pacdeT KOHIICHTPAIH
TeMarTTIIOTHHEKHA B 2025 T. IPOBOIMIICA TI0 pe3yiIbTaTaM oomero 6ermka 2023 1. X — cpemree apudmeTndeckoe 3Hauenne; SD — crarapTHOe oTkiIoHerHe; CV, % — kodddumment papuammn (%),
(-) — ucnbrranms ve npoBokck; JJICH-TTAAT — sanekTpodopes B MoJMakpUIaMHUIHOM Tejie B IPUCYTCTBHM HaTpus noaermicyisdara; PNGase F — N-riukosunasa F; SB — Gydep s
obpasua; OPU/I — MeTox 0JMHOYHOM paauaisHON nMMyHoAnbQy3uu; 2-ME, 2-MepkanToaTaHolI.




Note. All sample preparation variants for SDS-PAGE used a 12% Tris-glycine gel with deglycosylation. The hemagglutinin concentration in 2025 was calculated based on the total protein results in
2023. X, mean value; SD, standard deviation; CV, coefficient of variation; (-), not tested; SDS-PAGE, sodium dodecyl sulfate-polyacrylamide gel electrophoresis; PNGase F, N-glycosidase F; SB,
sample buffer; SRID, single radial immunodiffusion method; 2-ME, 2-mercaptoethanol.



Tabauua S4. ConepkaHue M KOHIIGHTpALUs TeMarrfjlOTHHHHA BUpyca TPHIIA B BUPYCHOM
koHmentpare A/Croatia/10136RV/2023 (H3N2) NYMC-X-425A B pa3iuyHbIX YCIOBHUSIX
anekTpodopesa

Table S4. Content and concentration of influenza virus hemagglutinin in virus concentrate of the
A/Croatia/10136RV/2023 (H3N2) NYMC-X-425A strain under different electrophoresis

conditions

_209 -
4-12% Guc-Tpuc 4-20% TPHe
4-12% 6uc-Tpuc IJIMIMHOBBI
reJib ¢ rean Ges rejib 0e3
Mapawerp OCaK/IeHueM ocangienit OCaK/IeHHsI
oon RicTri
Parameter 4-12% Bis-Tris gel | X270 BISTNS | 4 500 Tris-
: S gel without : ;
with precipitation S glycine gel without
precipitation A
precipitation
n 14 14 14
ConepﬁmaHHe reMarrIloTHHUHA, 40,80,8? 38.440.9° 36.141,12
% oT o01ero 6enxa 19 5 3b 3b
Hemagglutinin content, % of total protein ' '
KonneHnTpanus reMarriitoTHHHHA, MKT/MJIT 318,4+6,22 299,7+7,02 281,4+8,62
Hemagglutinin concentration, ug/mL 1,9 2,3 3P

Tabuiia cocTaBiieHa aBTopamu 1o coocTBeHHBIM qaHHbM / The table was prepared by the authors using their own data

Ipumeuanue. N — KOTMYECTBO UCTILITAHMIA; X — cpe/iHee apudMeTHIeckoe 3HaueHne; SD — cTaHmapTHOE OTKIOHEHHE.

2 JTaHHBIE TIpeCTaBIEHBI Kak X+SD.
b Koadduument sapuaryu (CV, %).

Note. n, number of tests; X, mean value; SD, standard deviation.

2 Data are presented as X+SD.
b Coefficient of variation (CV, %).




Taboauua S5. Coxepxkanvue W KOHIIGHTpallMs IeMarrjloTHHUHA BUpYyca TpHUIla B pa3BeIeHHOM BHpycHOM KoHIeHTpaTe A/Croatia/10136RV/2023
(H3N2) NYMC-X-425A B pa3inyHbIX YCIOBHUSX AJEKTpodopesa
Table S5. Content and concentration of influenza virus hemagglutinin in diluted virus concentrate of the A/Croatia/10136RV/2023 (H3N2) NYMC-X-

425A strain under different electrophoresis conditions

Hemagglutinin
concentration, ug/mL

—129 -
4-12% Guc- | 412%0 oue 12% 4-20% 4-20%
TPHC reib 0e3 12% N N .
TPHUC I'eJIb € OCAKTCHHUS B —_— I/IJIaMl/I)IHBIﬁ noJuaKpwiIaMUIHbIN MoJTHAKPUIAMUIAHBIN noJTHAKPpUWIAMHUAHBIN
Mapamerp ocaKIeHHEeM 4-12% Bis- FeuIh I())ca CHIEeM reJin 0e3 oca:KaeHus reJib ¢ 0CaKIeHHuEM reJib 0e3 oca:KaeHus (0)4011
Parameter 4-12% Bis- . ARACHMS 12% polyacrylamide 4-20% 4-20% SRID
. - Tris gel 12% polyacrylamide . . .
Tris gel with . h N gel without polyacrylamide gel polyacrylamide gel
A without gel with precipitation L - s . L
precipitation R precipitation with precipitation without precipitation
precipitation
n 20 6 14 13 6 19 18
Copnepxanue
reMarriaroTuHuHa, % 37,7+1,48 23,8+1,8? 42,0+£2,52 36,9+2,72 43,0+£2,02 42,0+3,42 B
Hemagglutinin content, 3,7° 7,6 5,9° 7,4 4,7° 8,2"
% of total protein
Konnenrparnus
reMar;JII(IFc;;HHHHa, 135,8+5,0° 85,9+6,5 151,2+8,92 133,0+9,82 152,5+6,6° 151,4+12,22 123,6+11,32
- 370 7,6 5,00 740 470 8,20 9,20

Tabnuria cocraiieHa aBTopamu 1o cooctBeHHbM TanubM / The table was prepared by the authors using their own data

Ipumeuanue. N — KOIMYECTBO UCHLITAHMIA; X — cpeaHee apudMeTHIeckoe 3HaueHue; SD — cTaHIapTHOE OTKIOHEHHE; (—) — HCIBITAHUS He IpoBoauiuck; OPUJ] — onuHOYHas paauaibHAas

AMMYHOITDDY3HS.

2 JlaHHBIE TIPEACTABIICHBI KaK X+SD.

® 3payenue kosduimenta papuanuu (CV, %).

Note. n, number of tests; X, mean value; SD, standard deviation; (-), not tested; SRID, single radial immunodiffusion.

2 Data are presented as X=SD.

b Coefficient of variation (CV, %).




Tabauma S6. 3HaueHus (akTopoB paspelleHuss NHUKOB KOMIIOHEHTOB dapmakomneitHoro
crangaptHoro oopasia (©CO.3.3.00472), moay4eHHbIE PH OIIEHKE pa3peliarolieii CrocoOHOCTH
Xpomarorpaduyeckoil CHCTEMBI 1 HOPMBI IO TTACTIOPTY

Table S6. Values of peak resolution factors between components of the pharmacopoeial reference
standard (FSO.3.3.00472) obtained during assessment of chromatographic system suitability, and

specification limits
Pazpemenne MEKAY MUKAMU HOpM])I Cneundmxalmn Ho.ﬂyqemu,le 3HAYCHUA
Peak-to-peak resolution Specification limits Values obtained
Cop0Out/MaHHHUT
Sorbitol/mannitol 18-24 24
Masnut/Tperanosa
Mannitol/trehalose 2,1-29 2.8
Tperamosa/rmoko3a 3.0 6.8
Trehalose/glucose
I'mroxo3a/makTo3a 3.0 113
Glucose/lactose
Jlaro3a/caxapo3a >3.0 47
Lactose/sucrose
Caxapo3sa/mManpro3a >3.0 12,2
Sucrose/maltose

Tabnuria cocrapieHa apTopamu o coocteenHsM qanibiM / The table was prepared by the authors using their own data.
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PucyHok moarotosiieH aBropamu 1o cobcrseHnbiM nanubiM / The figure was prepared by the authors using their own
data

Puc. S1. CpaBHeHHE KOHIIEHTpAlWi TeMarrIIOTHHWHA, ONpeNeNIeHHBIX B Jaboparopuu Ne 1
metogoMm anektpodopesa JJCH-TTAAD ¢ ucnonp3oBaHHEM KOMMEPYECKHX OHC-TpHC Tenei ¢
rpaareHToM KoHueHTpaun 4-12% u B mabopatopuu Ne 2 ¢ UCTIONB30BaHUEM TPUC-TIUIIMHOBBIX
refeil pyyHol 3aJMBKU ¢ TpaaueHToM KoHueHTparuu 4—20%. Jlab. Ne 1 — maGopatopust Ne 1;
JIa6. Ne 2 — maGoparopust Ne 2.

Fig. S1. Comparison of hemagglutinin concentrations determined in Laboratory 1 by SDS-PAGE
using commercial 4-12% Bis-Tris gradient gels and in Laboratory 2 using hand-cast 4-20% Tris-
glycine gradient gels. Lab. 1, laboratory 1; Lab. 2, laboratory 2.



