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Abstract

Objective: To establish a full column imaging capillary isoelectric focusing (cIEF) detection method
for recombinant herpes zoster gE antigen isoelectric point (pI). Method: By optimizing the parame-
ters such as reagent ratio, final sample concentration, and sample stabilizer in the process of de-
tecting recombinant herpes zoster gE antigen, a cIEF method for determining recombinant herpes
zoster gE antigen was established. Based on this, the recombinant herpes zoster gE antigen was sub-
jected to enzymatic digestion before cIEF detection. Results: The optimized method uses a mixed
solution of 2 M urea, 0.35% methylcellulose (MC), 4% zwitterionic electrolyte, and 1% isoelectric
point marker as the sample buffer, with focusing conditions of 1500 V for 1 min and 3000 V for 8
min. After PNGase F enzyme deglycosylation, this method can be used to analyze the isoelectric point
of recombinant herpes zoster gE antigen, and a clear peak pattern and high separation degree can
be obtained. Conclusion: The established cIEF method is suitable for pl detection and analysis of
recombinant herpes zoster gE antigen, which can provide a basis for the characterization of recom-
binant herpes zoster gE antigen and a reference for quality control in the development and produc-
tion of related vaccines.
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1. 518

HRIEIZ (herpes zoster) & HH7KIE - 7RI 29 8 (Varicella-zoster virus, VZV) 512 )™ & &% A k%
A IERGYER[1]-[3], B WL I R 2 IR I #4429 (post-herpeticneuralgia, phn), BI7ESRE S %
WS AR SATAE RPN, ATRFSREOA A0, M E g R AR, E R 50 % 8l &
20 H B ] A ) N B SR AR R BB [4] [5]

HETER X VZV 3R BB i F BORIERNE T, MR T — MR, i R B T Ipgm: LRy
BRI, DR v A IR B L 22 4 A OB B T #5[6] [7]- E Bl VZV i 5 A il %
MRk FE WFEERA8], MUt/ WA LR, 2 VZV W SRR P R e, NI
SR 22 [R5 Ve R RIATLAG) 5 A2 7 Al 9B it Ji A1 Ay i) % 80 28 e R 92 92 1 (1 B B0 S5 26 43 [9] [10]

S ORI 2 B A A I A AR R ORI, R T R A A AT S T R R — [ 11]. B
YA 45 v B8 R HE R (capillary isoelectric focusing, CIEF) R A [ B faf F S 5 A4 M 98 L 4% v, A PR S ) 3R AT
RS, RENEORERSWRETEZ—, HESHTRENE., REE SRS, &
I N T AR S RO R R R B I [12], LR FE R EAT A T A P B ) TR AN AR 2 B R s AT
B> R ISR, BB IR S HESN S BA0E N VA E MR8, B &V RTE B4 TPEIT R 2% A 1 pl
I 2 AR A P I R AR I X 7 o ASHIEFER A CIEF BEASKT P s Ll FE SRR e FIOR IR ) A
WRIE[13]-[1515 S BTk, EESINE 9 HURSE B AU VA ATIRE, N gE PUE S I RIERR
BEARHE
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2. MR55%E
2.1. H

FEHAPRIEE gE LRI S : 202401, 202402, 202403) HHe 2% A W2 T A7 A6 B 2 ) 1) 4% o
2.2. FERRALF

JREMI R I 2 BR(DA) E 3 [F Sigma A #); Maurice clEF BAIE K& . pl marker (3.21. 8.40).
1% 0.5% H FE£F- 4k 2 (Methylcellulose, MC). iCE Hi#}% i &% Maurice cIEF Fluorescence Calibration Standard
Y1 1 24 [E Protein simple A ®); Witk Hif# )5t pharmalyte (3-10 1 5-8)) [ Cytiva A #); PNGase F B4
New England Biolabs A ®]; Maurice 4% %5 H 5 A5 VKA (ICE280) % [ 32 [H Protein simple A #]; TG16
& AR R B O LA E i RS UGS A R A F] .

2.3. FH SN ECIEF 3)

FERAREE . K S AR S g PUE A 10 kd BB U8 B #efREh, 4°C, 12,000 x g &0 5 min, FKE
e 3 WEEAINEE B, BMEAMBRK 1.0mg/mL. JW AR RBCH]: B pharmalyte 3-104 pl, 1%
MC ¥ 35 uL, Z5H SRR pl 3.21 A1 pl 8.40 %% 1 uL, JREIGEIMA 34 uL BEfh, #MIK &= L4654 100
ulo [ 2 R (S AR R B BE ) . JR21)5, 4°C, 10,000 x g #5.0 3 min, B Li% 80 uL
BRI SRR S d UM 24 WRA R 1500 V, RAERE 1 ming RAHE 3000 V, %
FERTE] 8 min.

2.4. CIEF E#M Atk

R A A ARAC AR BITE . 795 1 RO L B AR A, TRCHRIAS [ S REAAR 3R, S04 i o 7 1 LA T pharmalyte
3-10 Fl pharmalyte 5-8 [IARFALL 43 il 4:0. 2:2. 1:3, KA 2.3 Wity oo #rs WEAKEZMMAL, B
RE MR, (RES R LIRS BN 1. 20 4mg/mL, SRR 2.3 BT 200 JREIRFE AL,
BCE A F R NAR &R, fERFLIRFED N 00 20 4M, RA 2.3 BUNERAT /0

2.5, F33EEnNE

HEME: BEATRES gE Prs, #% 2.4 BRI & AT stk i, HEEWE 6 ik, WuFJiE
E S .

LIEPE: R A a R, DL ARGS9 PUSEMENAAIIRE &, 4% 2.4 TR 251
HEAT SR AT, B0 TR TR
2.6. FENYMISNA

HAFRIEE gE PrAEAIN: B 3 MEMAIRAE gE Pili, 3% 2.4 BULAL 5 B AT 55 H s ks
b8

HARIE gE s Bl b F SR X BRI E oF P g T b 5, $% 2.4 TifAL)S
BITTEATAT I o OREARBE 770 B 400 uL (P EE AL IRAEIZ o Prlsi A 10 k B JEBSO5 1E47 k3 (13,000
rpm, 10min, 4°C), #HEE 2 &k, WERK LAMZEO0ES, TN 625U Bl PNGase F, SAFTA 100
uL, JRAIJE 3TCHEE 20 /N, R BEMEALERFE o
2.7. BRI

KH Compass ##F K& I 4b BRELHE o
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3. &R
3.1. FiEHOESL

FE W HEL AR A9 FR e % E P M LR R pharmalyte 3-10:pharmalyte 5-8 7AFH Hb 2351y 4:0. 2:2. 1:3
T, FHRRAERNRIEREAR -5, SIS BEEIFRRAE RS, WIE 1o Dbk f g
pharmalyte 3-10:pharmalyte 5-8 EFAEL 4:0 125641, RIS R 9 14 FLfi 57 pharmalyte 3-10.
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Figure 1. clEF graph of different amphoteric electrolyte ratio
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Figure 2. clEF spectra of samples with different protein concentrations
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KA %

AR FEE R RGN, o AN FIRR R Aede s A v et 2 il B R 1Y
SEITTR. HLE 2, I P IR R AR A R B BRI 4 mgimL 1
BN PR SR M TN B {EL (600 mAw),  [FIIN 25 8 1) B 1 48 R AR I R v 5y th B SR 0 Fl Ve 3 S AR
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Figure 3. clEF spectra of different urea concentrations
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Figure 4. clEF graph for verification of repeatability
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HEEM: BREMATIRGEE gE PURGS : 202401)E LK 6 ¥k, pl H7E 4.5~6.2 EHE KN, HESHE
FEHIK I AR, WK 4. REITEESERL.

LE ik BEANRAEZ gE PUR LT - 202401) FIFE i 22 I AT 2 J PR IR AIE , B h 22 RAE pl 3.38
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Figure 5. clEF graph for specific attribute verification
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Figure 6. clEF profile for pl detection of recombinant herpes zoster (gE antigen) samples
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Figure 7. clEF profile of pl detection after deglycosylation treatment of recombinant herpes zoster (gE antigen) samples
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B RIS, D9 AN ED I 2507 M A B SR 2GR SR AR RS PR R R AR [ 1]
[16] [17].

HAL AR A RRE R A AR U — P B L 0 B 1 DR 1 R B AR (18], SN G B4 A S 2> T K 45
5Iifg, TR TUIE RIS o A e R v 240 5 R SR ) 70 S & AR BRI R R
U 3 R e SRR A B I 0 2= 57, 7 2R B AN [ pll B L S i 4R [3] [19], AR R i B 21 B A DN
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