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Identification of proteins of recombinant human herpes simplex
virus type 1 by liquid chromatography—mass spectrometry
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Abstract Objective: To identify the proteins in the sample of recombinant human herpes simplex virus type 1 by
liquid chromatography—mass spectrometry ( LC-MS ). Methods: The virus was spited with Triton X~100 and the
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viral protein was extracted with acetone. The purified proteins were reduced and alkylated, and then digested by

trypsin and analyzed by LC-MS. The chromatographic separation was carried out on a C,5 column ( 2.1 mm x 150
mm, 1.7 pum ) with the mobile phase consisting of water containing 0.1% formic acid ( A ) —acetonitrile containing
0.1% formic acid (B ) in a gradient mode at the flow rate of 0.3 mL * min~'. The mass spectra were acquired with
positive, high sensitivity, IDA mode. The capillary voltage was 5.5 kV, gas temperature was 550 “C, mass scan
range was m/z 200-2 000. Proteins were identified by database searching using ProteinPilot. Peptides and proteins
were considered identified if they could be established at greater than 95% probability, and all matched spectra
were confirmed by manual inspection. The accepted false discovery rates ( FDR ) for peptides and proteins were
less than or equal to 1%. Results: 29 kinds of HSV proteins, most of which were capsid proteins and envelope
proteins , were identified by searching HSV protein database. Two kinds of host cell proteins were identified in the
protein database of Chlorocebus. One kind of Feline sarcoma virus protein was identified in the whole virus protein
database. Conclusion: LC-MS has high sensitivity and resolution, which can be used for the quality research of
gene therapy products.

Keywords: LC—MS; human herpes simplex virus; viral vector; identification ; host cell protein; exogenous virus
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10 k (384 H, A 460 uL 4 6 mol « L™ 5 A2 K
IKEEWASPEG A 1 mol » L™ 4 B2 7R BB /K 45
W 25 ul, 56 CifJi 30 min; ZJ5MIA 1 mol - L7 Y
SRR 50 pL, Z R G AL S 30 min #4745
HeAk; 14 000 g B0 #1210 min; M1 50 mmol « L™
RIR S B /K VAR 300 ulL, 14 000 g B5.0> 5 min, BE |
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26%B — 55%B; 45~55 min, 55%B — 80%B ), i i#
0.3 mL - min "', FE I 40 °C, B bR E 8 C, EAE R
15 L,
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SR m/z 200~2 000, AR FHEERE 10 >—5 5
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Fig. 1 Peptide mass mapping of virus proteins
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Fig. 2 Mass spectrum ( A ) and tandem mass spectrum ( B ) of digested peptide
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Tab.1 Proteins of human herpes simplex virus type 1 identified by LC-MS
BRIy [EE a5 B2 STE kB
(unused score ) (accession ) (‘name ) (No. of identified peptides )
103.42 splPO6491IMCP_HHV 11 TS (major capsid protein ) 69
68.22 sp/P10231ITEG5_HHV11 [1)JZ2 2 1 UL47 (tegument protein UL47 ) 44
67.56 sp/P10211IGB_HHV11 FAUIEREE 11 B (envelope glycoprotein B ) 40
35.51 splP10233IVP22_HHV11 [A)J2 2 1 VP22 (tegument protein VP22) 23
34.08 splP10220ILTP_HHV11 K JZEE AL L BERE (large tegument protein deneddylase ) 17
32.64 splP10205ITEG4_HHV11 [6] 24K 1 UL21 (tegument protein UL21) 17
27.04 splP06492IVP16_HHV 11 [1)J22E 4 VP16 (tegument protein VP16) 17
25.95 splP10202ITRX2_HHV11 SIRARFEH N 2 Cuiplex capsid protein 2) 13
23.92 splP32888ITRX1_HHV11 =EAKFHEM 1 (triplex capsid protein 1) 12
22.53 splP04488IGE_HHV11 HLIEHEZE A E (envelope glycoprotein E ) 14
21.37 splP10228IGC_HHV11 AU T C ( Envelope glycoprotein C ) 23
20.00 splP1022111TP_HHV11 MIZE 2 H (inner tegument protein ) 10
18.00 splP10234/DUT_HHV11 AR AT 5°— =R TR K2 AL il 9

( deoxyuridine 5°~triphosphate nucleotidohydrolase )
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EAE VRS EHEE a2 HAAK LN 26
(unused score ) (accession ) (name ) ( No. of identified peptides )
17.10 splQ690911GD_HHV11 AL 1 D (envelope glycoprotein D) 15
14.07 splP04288IGM_HHV11 AL 1 M (envelope glycoprotein M) 11
12.08 splP10209ICVC2_HHV11 RS 2H 43 2 (capsid vertex component 2) 7
12.00 splP06477IGH_HHV 11 AL 11 H (envelope glycoprotein H ) 6
9.31 splP10200ICEP2_HHV 11 AT 1 2 ( cytoplasmic envelopment protein 2 ) 5
8.00 splP10225ISHUT_HHV11 TR M 1 (virion host shutoff protein ) 4
6.21 splP10210ISCAF_HHV11 K7E AR (capsid scaffolding protein ) 4
6.02 splP08393IICPO_HHV11 E3 12 % — & 1 F %428 ICPO ( E3 ubiquitin—protein ligase ICPO ) 3
6.00 splP10230ITEG1_HHV11 [8]) 22 11 UL46 ( tegument protein ULA46 ) 3
5.02 splP10219ISCP_HHV11 INAGERAA T AR 11 ( small capsomere—interacting protein ) 4
426 splP10185IGL_HHV11 AL 1 L (envelope glycoprotein L) 4
4.00 splP102011ICVC1_HHV11 KFET A LH 43 1 ( capsid vertex component 1) 2
4.00 splP06481/US9_HHV11 AL EE 4 US9 (envelope protein US9) 2
2.00 splP10229/EV45_HHV11 FIIREEE F UL4S5 (envelope protein UL45) 1
2.00 splP06484IGG_HHV11 AL 1 G (envelope glycoprotein G ) 1
2.00 splO09800IGN_HHV11 FLEME 1 N (envelope glycoprotein N ) 1

1 (note ): B{EJE (percent confidence ) =100% x ( 1-107")

P T 12000 75 SR F AR W S A ' 240 M ( Vero 2 D)
VE TR, J i o i B i PR AP TE AR AR T
I, 7 Uniprot M5 T 2528 ( Chlorocebus ) J&
4L 237 R BB (reviewed ) HEATH8 %2, 48
FEF 2 M BAMER (R 2),

Sh R G 8 BE A TP R A A A e B TS Gt TR

Uniprot W34 274 Virus A8 FIEHEE (reviewed ),
HAUFE 16 861 FaT . TEIZEIE E 1 RS2 1 30
PR, Horf 29 A& HSV &1, 75— Ji IR 2
( Feline sarcoma virus ) H 1% i 22 R 25, 11 I A0 26 1
Fer (UM% 2), it BLAST #URIN, K3 3% 5E A
5 HSV HEHAMFIRFE

2 ERBALEENEIMREARMNERFEER
Tab.2 Host cell proteins and exogenous viral protein identified by LC-MS
i 2 e Yo KB A
SN B ERr e EEF e
(exogenous protein ) (unused score ) (‘accession ) (‘name ) ’ . ’ )
peptides )
T E AN 22.29 splQ76N69IACTB_CHLAE  JEBLANEE T 1 Cactin, cytoplasmic 1) 14
(host cell protein )
8.00 splP62938IPPIA_CHLAE  FRESAHZBEIN 446 A ( peptidyl-prolyl cis—trans 4
isomerase A )
AN R R 6.50 splPO0544IFGR_FSVGR Wik 2 R AR R (L R A Fer 5

(exogenous viral protein )

( tyrosine—protein kinase transforming protein Fgr )

3 itig

AR SR PRSI0 PR A %o 5 20\ SR A 9505 7
AR AR E A BT TEE . TR RS
SR, R A BUONAFAERIR N2 RIS, A R

A LA AR s S B IR SRS S e, OB
IR A 1, DR 7 8 PR A A AR 7 G .
AP 2506t P PP 25 3 70 P ) B L 2 R A R
PFRANPR R FRBRK 2 S AR BT SDS 4%, sl e
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pH EAETT L MR B | DU 75 8 (A RO 542
REZE FOME 2 25 HAA) o 0 25

TR IS F B 5 DL S AL B 2GR L, 5
RPET R, Z5H AR, HAERE ISR AR AN R EEAE, —
M I TR I e SR AL B, F AR A R
R R B A D B S R PR SRR T b
FEAR Al 2, Tk Pl Ui 125 ) s 3k A st L E BT
B 2 DA T iR A B S X B A T
I, w0 A A BRE A5 Glu-C £ H B Lys—-C
BS08RS85 2R A 7 A, P R 2R
P Tl P RS R 0 2 R B 35 1 PR S IR B ) W, 2
e A

30 R e Ko B A R, A S A 29 Fb
PRSI TR 1, ELAG 12 FPAUIREE 1 L 7 e R
F.7 fhEZ&E AL 3 Fhogete s r . Hh e fp
R AR R BOSUZ IR B2 A, & A ok
SERE, B RBIEMOE Ry 44 004 12 Fhe AR S e
AR 9 B, L HOR GBS A G, & X 4 HSV-1
5 HSV-2 iy & H 57 T HSV-1 5 HSV-2
Fr 2 [R) R A e, 7 H TR e e 2 ) ik rh, R
FXT RS M G AR S 135 22 050 4 8 FDA
INAT U ARBESE S HSV-1 5 HSV-2 (i % Bl fit 1
— MR, 53 Ah, TR A A 5T 2 o U HSV-1
mnRZE IR AR B2 4 FhE ALl B2
KEEA BT EA L. =BKEEA 2 LN
KSR AR A, AT T TS E, U
AR SR RS FHE AR AN AT LA 2R 2
AT 5], e 20T DL 6 R S T Y 2 5 X 40
J7 50 [ VR A s B A ) L 7R

ARSCIEER] 2 s EAEE . B R EA
58 RE SRR FE YR YT e b AE N ) L AR W 25 ) R
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NS 38 AT LIS AN [R5 i I AR AR i il
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IBIFSE 02 AR S B 2 FiE A0 L B
ZOT IR RS R A 20R il i —2 e g0, v]
PAZE FE 2R RTR Y7 P i 0 5% B4 1 B B Rl
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REAFAE AN 7 H T 1975 Y, J 220 75 A7 2 K
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5, Ik G A 7 vk (A0 B 3R i s B
1%, qPCR) RS RHATHIUE . BRICZ D, ib BT o
DD T A T BRAGINRE , I LA RIS NI 2 I
TN RBUL R ZE 5. FATR TR MR 2E N 546
M3k B RO AR IRIE 20T AT AR AR X L 7
(R 25 (AL BERL I ARUR T, ] Il BA 1 ), o
ARG AAR i 55 PR C e i B A ), A o 0 25 A
AR R T SRS I Tk, I A ek A T AR
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T T A OL A TR S, O n T H AT A By
AT B A R T A, R T R, T s
PRIE R iAo T A 2 A RER TE TS U, nld i
qPCR A5 7 VEEAT R X PR R AR UE , DA T 52 IR A0 7
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