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i E: Nsp2 BAORARRFGELEMES, ERFTHELETEAZTZHA. (B8] Hm
¥ ih ik T 48 5 &% 4 X A% X # 2 (avian infectious bronchitis virus, IBV) Nsp2 & & L4497 £
Ea, % Nsp2 ZALHAEBMERLLEAT 20 THRCIROGMEZHER. [F%]1 L
pCAGGs-Flag-Nsp2 #= pCAGGs-Flag # k4 % & 69 38 f& B (CEK) 40 Je A AR 2t %, #IR o Jxa 07
7 (Co-1P)Fw i AR &, 3% - % BR R #5(LC-MS/MS)HE AR J5 1% E 7T 46 5 IBV Nsp2 @ XA ZAFay 7 £ %
B elF2a, BT % E LA A LA R AR R —F e —FMEER. [(ER] 2R LR
S5Ri#ESATERLE] 97 NTHS Nsp2 ZALMNBEEIEEG, AV BELRAFAEGXEEES
elF20 5 Nsp2 & & 6948 ZAF F 18 i %, 75 200 08 e 1) 35 %, % A?JD'LJQ_'J'_L KR EBEEAEIEX R,
EFALF MR F; o, Nsp2 & & KA F IBV R EARILER S B ERNIRME elF20 6955 F K
Jr [4446] A8 %G IR AR B AR 51423 CEK e 4449 97 # T 45 1BV Nsp2 ZA%
iR E G, AR LEEIIE L B3 LR R AIEPIELEE elF2a 5 Nsp2 Z & E@Rf F 44
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Abstract: [Background] Nonstructural protein Nsp2 of coronavirus plays a critical role in the early
viral life cycle. [Objective] To explore the host proteins interacting with avian gamma-coronavirus
infectious bronchitis virus (IBV) Nsp2 and the interaction of Nsp2 with translation initiation factor 2a
(elF2a). [Methods] We performed the experiment by using the chicken embryo kidney (CEK) cells
transfected with recombinant expression vector pCAGGs-Flag-Nsp2 and control vector pCAGGs-Flag.
The host cell elF2a interacting with IBV Nsp2 was obtained by co-immunoprecipitation (Co-IP) and
liquid chromatography-tandem mass spectrometry (LC-MS/MS), and then Co-IP and indirect
immunofluorescence assay (IFA) were further used to determine the interaction. [Results] A total of 97
candidate proteins were found to interact with Nsp2 through Co-IP and LC-MS/MS, with a high
credibility. The key candidate protein elF2a was further chosen to explore its interaction with Nsp2.
The Co-IP and IFA demonstrated that eIF2a and Nsp2 had a direct interrelationship and co-localized in
the cytoplasm. Furthermore, the level of elF2a was upregulated in the overexpression of Nsp2 and
IBV-infected CEK cells at the early stage. [Conclusion] In our study, the identification of these
candidate proteins interacting with Nsp2 showed that Nsp2 played an important role in IBV infection by
manipulating a variety of cellular biological process, and these results provided the basis for further

research on the role of Nsp2 in the life cycle of IBV.

Keywords: avian infectious bronchitis virus; nonstructural protein Nsp2; mass spectrometry;
co-immunoprecipitation; protein-protein interaction; elF2a

B A% Y M 32 RE R 9K BF (avian infectious
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5¢ 45 [ (nucleocapsid, N)ZLAY,, J&HE 4 hiELEA
T BER LIRSS RNA, JERH 4K N 27.6 kb /2
A, HEHA 34 173 H5r FE gL L5H
TS, M. E. No 5y 2/3 #4530 52 il il
U2, Hod 4 20 A B JF 1 352 HE (open
reading frame, ORF) ORFla #l ORFlb, Hi¥)5
7AW B A R B T TR A 2 R
PPla il PPlab, X2 REF /] 2% IBV 1Y
15 D ELERIEE 1T Nsp2—Nspl16, 5 HAd R I% 75
A, 1BV JC Nspl &, Nsp2 &2 bR
B2 EREARWIESHEAZ —, HREF
TR . O E UEM Nsp2 Mk 25
SO D 90%M, W] Nsp2 2 (2 i
PR EEFE N HTZ—, (AR5
Nsp2 & [ ] BE 2 R0 s e i 2R (P
ML R i AN s . Har, @l BAEM 4
Iy HT R ARG Nsp2 S5 KEREEA
ZBIAFAEM EAER, Hanfs 32811 prohibition 1
fl prohibition 2 (PHBI I PHB2)"!, PHBI I
PHB2 7EAHAEYA T 4o A 58 A Yyl i vp B
HEAEH . SARS-CoV 2 ) Nsp2 & I HAEWF I #
B, 5 Nsp2 S HAEMNE EEAS S T
YI%% . PRI B RS S A e AR
CZUEN] Nsp2 159815 B R 46 1 & 1
GIGYF2 #l EIF4E2 A e HAEH], I HAEBL S
7E SARS-COV # MERS-COV H i A5 & FIP), ix
SERfF oY 4 SR B R B Nsp2 25 [ T BEFEN
BRI 2 518 E AR RS 2 S
AR ] A g8 IL T BR A T3 e AR W)
i 8 T XS R B A i (chicken embryo kidney,
CEK)P 97 M u] 5 1BV Nsp2 & 1 HAEM 15
FA, T OAIUES B RGN T 2
) o W73 (eIF2a) & IBV B8 ] [ 10, {H H: 7
VE (90 B 88 IR B B0TE, L Pkk s 118
= 0 B Y S B AR 1 -eTF 200 VR AL R 1T,

I S g JLPTTE 5 042 Ho 92 ' IE B A3 2 1
elF20 5 Nsp2 £ [ 7240 i o A7 7 B2 AR,
[F] B & B Nsp2 & [R5 H1 IBV JEe 22 S 304 il
W elF20 [ ST 2 1G5 o SEOR2s A4 b 1)
B IBV 7£ CEK NE ML a5 e 5% |

1 #RE5xF*

1.1 w4y
111 wmES5MHAE

IBV Sczy3 e N LK 2 RfF; CEK 4
M 17-20 H I RIXSIRT £ s HEK-293T i
SLHGEARAE, EAR. pCAGGs-Flag-Nsp2 K
1.1.2 FERF

STARPremix Ex Tap" Il (Til RNaseH Plus)
20 H TaKaRa 2y #; E.Z.N.A™Gel Extraction
Kit ) 1 Omega A H]; Lipofectamine”™ 3000
Reagent JlJ H Thermo Fisher Scientific /A F];
NP-40 W S50 H 3 = RAYFAR \) 5 hnss
PLi& Mouse anti Flag I {3t 5t 22420 Al hr2&
PUiAk Rabbit anti MYC . Rabbit anti Flag %4 H
Affinity /3 ] ; HRP-2£31 %R 1gG 1) H Proteintech
/Nl Protein A/G BIEWEERIE H Santa 2 Al ;
ey AL PTvE N & B HDEIR AW A F
1.2 REHIEMEEEER

B CEK 48557 T & 10%JI6 4 ML 1 1Y
DMEM K s, BT 37°C. 5% CO, M ii#+
Farh ARG IR . FRANIE R E 2 70%-90%I0 , LA
Lipofectamine” 3000 Reagent ¥ pCAGGs-Flag-
Nsp2 ki g CEK, ¥ U4f5 36 h &4,
DL E3E Input, Ay b ob A e v
I . [Al K pCAGGs-Flag 25 2 AA4E %t B 20
HAREAES DL e e iive il n vt 4. 4% b
WFEAUEFT 10% SDS-PAGE, e %o i i 10k
frjes, .
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1.3 ko

g S 3 2 OGS BRZH S 8 TTE S5 IR i 258
B, Bk MERSEE NS, #E4T LC-MS/MS
Sy BT A5 20 BT 5 4R £k FH 4K ProteinPilot ™
Software 4.5 (version 1656, AB Sciex)iF17 347
F-FE UniProt chlorocebus £(4E /& 46 & %
SN0 2 5 0 BRA 5 2R L v 25 S 8 1 S e mT
A5 1BV Nsp2 & A B 7F R 0k 4 it 1 s
PEE M.
1.4 EHRNAEE

FEHL CEK 4/l &1 RNA /AR i1 T RT-PCR
P18 elF20 BEH . BS54 F:5'-CGATCTTAAG
TCGCGAATGCCAGCACTAAGCTGTAG-3'; F
#5519 R: 5'-TGAGATGAGTTTTTGTTCGTCT
TCAGTTTTCGCTTCCA-3', PCR Tk Z .
ddH,O 7 puL, F . FH#E5I#(10 pmol/L)4 1 uL,
Mix 10 pL, ¢DNA (50 ng/uL) 1 pL., PCR JZ
1. 98 °C 1 min; 98 °C 105, 55°C 10's, 72 °C
15 s, 30 MMEF; 72 °C 5 min, [EIH A F B
Jei )P [m] 5 2H ok R A 00 BRI R Bedd A
pCAGGs-Myc #ifkrh, 2775 PCR. MUEFY) K
Dy 45 72 BAYE SR, 444 24 pCAGGs-Myc-elF2a.,
1.5 REEXTELEEEBEE

K5 5% HEK-293T 20 Jfd (1) 4t %% 5 2 80%H
# pCAGGs-Flag-Nsp2, pCAGGs-MYC-elF2a Ji
ity CEK 4, H4r%li% & pCAGGs-
Flag-Nsp2 . pCAGGs-Myc It # 4v 44 #
pCAGGs-Flag, pCAGGs-MYC-elF20 L% YLq
VER R, HAREEES I] Lipofectamine™ 3000
Reagent % iAW 5. ¥ Y5 36 h 5k L
T, WA i A NP-40 2L VK 30 min,
F 4°C L) 8000xg .0 10 min, WA FiE, H
4 I % Input, HoAgy B I BRBT Flag #7545
(A e FEHTR (1:500 f5FRRE), 4 °C e a
12 h, LA 22 4t i 24 A 7 ~F- 1557 1 20 uL ) Protein
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A/G, 4°C Jigh M8 12 ho JH 1 mL 2243 W
WHYE, 2 500 r/min #.0> 5 min, FF L3, KA
4 W, WEBBHERITIE, mHEPmA 20 uL
2xSDS-PAGE &2 vl , 100 °C, & i 10 min,

Input # i 2 Co-IP ¥ il if SDS-PAGE HL
WKJE, ¥EVE PVDF B, 48 10%/Bi05 30
TBST ZZ i 4 °C £, SIEPT Flag %
2. RIEPL Myc I ZH0h—ht, FHik
HRP-1gG & —$iif4T Western blotting % 1 o
1.6 EEREBREAFADTEEEE

¥ CEK 4i e/ T4l AR i 12 fLakHe,
Fraf A K 2 80%I 4 , ¥ pCAGGs-Flag-Nsp2
5 pCAGGs-Myc-elF2a Jikidbih gL % CEK 41
1, FRIBFBEST X BRL . 36 hm, WEERZE thik s
VEANML, EE 3 WK, 5%Z HHEEE A
15 min, 0.1% Triton X-100 i PBS 2 i % k.41
Ml 15 min. 1% 10035 FIEE A T REA 1 h;
DL BT Myc bR 28 F ER T Flag A B e FE BT A
F—Hi(1:500 f5HBE), 488 IIZEHTRL. 594 1L
FEHRA (1500 R B HATIEE s B
DAPI 4l #2634k, 200 pL/AL = AEH]
5min; PBS JEWEANAE 3 K, BEEKIEDE 11K,
BT IfE R, OGS TR,
1.7 HEXMKHESE PCR &R AREME
elF20 5 RAKFET

¥ CEK 203 2% E 85%, ki
pCAGGs-Flag-Nsp2 ki, 24 h J5i# & IBV
BEMR (W BRI B E MOT=0.4) , [R] B 5 7 X HRAH
ST IBV )5 2, 8. 12, 24 h i g2
B mRNA, FIF s 56000 27153 cDNA, #17
S E T PCR 471, A4 ZH 40 ML elF2a
f) mRNA FikKFEAb, &l 3 MEFL. R
FHl GADPH AN ZHLA, DL 272k 2R H Ak
AR ik it . SR A TAEY) TR (R
WA BRA TG W 519 N7 52 SCHk[7-8]0
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2 BERXR504

21 BEHINEHRBRIESH

W 1T S0 A 4 1 E 4H URL pCAGGs-Flag-
Nsp2 %4t CEK 414 36 h J&, WCAEANAFEN,,
B IGER 434 i , i Western blotting il Input
41 Nsp2 E M MFRBKEE 1A), HAFE M
TR pEUTIE sy, B Co-IP 56 A /0 AE i 1k
1T Western blotting ;0] , SDS-PAGE Hiik, X7
EEMC A TR YL i 2 . 32 Western blotting Fill]
iR PR Co-IP I 525 4H A K/N2) 77.5 kD
AR SRS, T B X AR (] 1A),
ALK WM, U Flag & HRH Y
ProteinA/G BiflgBEERZE G T . MEENE AT LA
WA R SxFRRAM L, ETiEE, 5
WAAATE 5 FFERMEAN, e 34-43
43-55 75-130 kDa 4341 (& 1B). ¥ Co-IP ¥ i
2 LC-MS/MS Figsrtr)a, SEgni 5 28 8R40

N
Al
o
o o
&) b
N S
Input: Nsp2 77.5 kDa
CO-IP: Nsp2 - 77.5 kDa

PR REAH B, 25 B as 28004 4t Dok B4 0 3 i 2R
M1, SEde SR AT E EETE 95%Lh B 242 4
ML IR PE T, e — KB =2 1Y
97 AU ML N PEPEE A E MR IEEE (R 1), %
50 B0 BE SO ) S AR 1 1 LA B R 1R
K F 20 W.3E EIF2S1 (elF20).
2.2 Co-IP 3if elF2a 5 Nsp2 EHWHEE
ER

REH0wm G G 25 i 1E F G E W
G R R ST L W, Hh B RIEEGN T
el F20, X 24l it 2 A B0 K A5 450 B PR ¥ 1 o
R T RIS E B elF20 R F /2 75 5 Nsp2 25
FETERE YA EAE R, I E A Myc br%s
I 2H ok pCAGGs-Myc-elF2a, ¥4 Flag
PR Nsp2 FIHEHT Myc ARZE 1) elF2a HAZ R
IR R A L Bl s AL AR Y HEK-293T 4
J, SCHBUER 1 30 A T EE X Flag Fi Myce AR48
HHTARIETT Co-IP i3 . Western blotting 45 4%

O O
kDa @0 QCF
180 —

130— i
95 — :
75— ..
55— — —
43 — ——
34— ..

17— —

1 Co-IP SiFHAA S Nsp2 ERHEEIEANER

Figure 1

Identification of the cellular proteins that interact with Nsp2 protein by Co-IP. A: the expression of

Nsp2 detected by Western blotting in Input and Co-IP; B: silver staining of the different proteins
immunoprecipitated by Flag antibody in mock or the expression of Nsp2 cells. Arrows: differential protein
bands identified in the expression of Nsp2 group compared to mock-infected controls.
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*1 5Nsp2 EREMENBEHARERS
Table 1 The host cellular proteins interacting with Nsp2

. Sequence Peptides . Sequence Peptides
Accession Gene name Unused coverage/ Accession Gene name Unused coverage/

o (95%) o (95%)

AO0A3Q2U9IM2 FLNB 35.6 10.4 18 E1C3A9 HDLBP 4.0 3.5 2
Q5ZMTO0 YWHAE 15.0 40.8 7 AOA1D5PKV6 XYLB 4.0 9.6 2
AOA1D5P198 LOC100859737  11.7 21.7 8 FINLE7 AIMP1 4.0 10.7 2
R4GM10 ALDOC 9.3 20.9 5 Q5ZMB8 PSMC2 4.0 5.5 2
P12003 VCL 8.8 10.8 5 FINMTS5 RABI10 4.0 11.5 2
042486 Bcat 8.2 10.1 4 E1BSGS5 EIF4G1 4.0 1.8 2
Q5ZKF3 AARS 8.1 10.1 5 A0A452]J7V2  RAB2A 4.0 15.0 2
FINK38 CCT7 8.0 10.5 4 AOA1D5PAU7 ACY1 4.0 6.5 2
FINZY9 CYBS5R1 7.2 20.6 3 F274K6 RPL26L1 39 25.5 3
FINMY1 YWHAG 7.0 23.5 4 Q5ZJX9 PSMAS 3.9 9.5 2
FINHL2 CAND1 6.9 4.6 3 AOA1D5SPQD8 PPPIR9B 3.9 4.1 2
AOA1DSPIZ8  IQGAP3 6.9 4.6 3 Q5ZMAO RCIMB04 2m6 3.9 17.7 2
E1C784 ATP2B4 6.9 7.5 4 AOA1DSPPF8 HSPA4 38 6.0 2
FINKL4 DYNCI1H1 6.6 2.2 4 Q5Z1LX2 EIF2S1 3.8 9.5 2
AOAILIRKB7 ATP2A2 6.5 7.8 4 FINTM7 GOT1 3.8 6.1 2
Q8AYP7 HK2 6.2 5.2 3 FINSP7 PSMC1 3.8 9.1 2
Q57JQ6 DARS 6.1 14.7 3 Q5ZMR2 RCIMB04 1g10 3.7 5.6 2
Q90XD9 N/A 6.0 7.6 3 AOA1DSPK28 STXBP1 3.7 7.1 2
E1C8W4 USP5 6.0 6.7 3 Q90828 DYNCILII 3.7 83 2
E1C347 GNAO1 6.0 11.3 3 PODMQ6 SORD 3.6 7.3 2
A0A3Q2UK59 LOC107051050 6.0 7.7 4 FINLS5 MAGTI 35 5.8 2
A0A452)848  RPLI13 5.9 19.6 3 Q5ZMK3 SCCPDH 35 9.0 2
AOAILIRMCO PSMAI 5.8 17.6 3 FINPFO EIF2S3 34 21.2 2
FINB64 ACAAL 5.7 6.7 3 Q5F3C0 RCIMBO04 22hl1 3.3 32 2
E1BZ74 AFG3L2 5.5 6.7 5 093467 cRhoA 33 21.8 2
QII8D6 tcp-1 delta 5.5 10.1 3 E1CID1 ANXA7 32 4.4 2
FINPJ4 SDHA 53 11.0 2 FINDDI1 SFXN2 32 7.8 2
Q57193 RCIMBO04 1908 5.3 8.8 3 Q5ZLV5 RCIMBO04 419 3.1 9.1 2
A0A452J864  CAPZB 4.9 19.2 3 FINT20 ACAT2 3.1 7.9 2
Q57139 PLS3 4.8 7.6 2 FINSV6 ATPIBI1 3.1 10.5 2
Q5F424 CCT2 4.7 6.4 3 F1P3U1 IMMT 3.1 4.6 2
Q5ZJ86 RCIMB04 2009 4.7 44 2 Q5ZIAS COPBI1 3.0 3.6 2
Q52113 RCIMB04 17k23 4.6 13.2 2 Q5ZM80 RCIMB04 2015 2.9 6.2 2
Q5F428 EIF3L 4.6 7.6 2 AOA1LIRKS2 FASN 2.7 1.6 2
Q5ZLZ6 SLCI16A1 4.5 11.8 2 Q5ZLZ0 RCIMBO04 4e21 2.6 12.5 2
E1C245 MACF1 4.5 1.9 2 AOA1DSP1W7 KPNBI 2.6 32 2
E1C3A1 KIF5B 4.4 4.1 2 E1BQU4 NSF 2.5 3.1 2
P50890 RPSA 43 13.9 2 AOA3Q2TWD9 GNAS 2.3 12.7 2
(#4)
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FIP180 GOT2 42 16.3 2 FINPG2 IDH1 23 4.8 2
AO0A3Q2UA96 CCT3 42 10.2 2 A0A452)J7S4  MDHI1 2.1 4.7 2
AO0A3Q3B025 LIMAI1 4.2 143 3 AOA1D5PX68 SLC25A1 2.0 9.7 2
FINEF2 CCT8 4.1 10.2 3 AOA1LIRZJ6 ATPSAIW 2.0 31.8 16
AOAIDSNXL7 PSMD3 4.1 6.4 2 P32882 N/A 2.0 213 8
E1C281 TLN1 4.1 3.5 2 Q5ZLQ6 YWHAB 2.0 213 3
E1C1V3 Jup 4.1 6.0 2 AOA1DSPMQS5 LOC420039 1.8 9.4 5
Q5ZKJ2 YWHAH 4.0 22.7 2 Q9DEA3 PCNA 1.8 13.4 2
AOA1D5PC66 PTCHD3L 4.0 4.9 2 AO0A1DSP2Q1 SACMIL 1.7 32 2
FINB52 COPGl1 4.0 4.7 2 AO0A3Q3A7P6 RPSI15A 1.6 6.9 2
E1C6A1 NNT 4.0 5.0 2

N/A is a protein with unknown function; black bold is the information of elF2a.

R, AT Flag Al Myc FR%5 10 Nsp2 Al elF2a
¥ifgiRig 21k, A F Flag Brikdbfr s 3o,
Nsp2 AJ LA elF2a UTTE T A (K 2), KB IBV Nsp2
HEY elF20 I ZIAAAE HEA EAER
2.3 IBV Nsp2 &EH 5 elF20 I ERL S
$ 4 okl pCAGGs-Flag-Nsp2 5 pCAGGs-
MY C-elF20 $:54 4L 28 CEK 40/, 36 h Ji5 [ & 21
JitL, 3 FHT Myc M4t Flag i) 58 B HTAARAE Ry —
P, AYOCPRICH ZHUCFRANNE, fe 5 RIS 2
MR HEAR R TS W 3 iR, elF2a
55 Nsp2 &R FEAMfEA MR H, Nsp2 &M
Y elF2a @, i X Rt a, £
Nsp2 5 elF2o & FFEAM ML N & A A AR .

4

pCAGGs-Flag-Nsp2 +
pCAGGs-MYC-elF2a
pCAGGs-Flag —
pCAGGs-MYC =

S & WB:anti-Flag

Gy
+

+

+

- WRB:anti-Flag

Input
WB:anti-MYC

CO-IP:Flag

| WB:anti-MYC

Bl 2 Nsp2 ZEH5 elF20 EEHIEIEE R
Figure 2 Confirmation of the interaction between
the Nsp2 protein and elF2a.

2.4 Nsp2 ZRIFRIEF IBV L% 4HAa
MR elF20 3% 3% 7K - #Y 82

HERFE Nsp2 S IBV XTI elF2a #ik K-
B, B pCAGGs-Flag-Nsp2 Jfikifll pCAGGs-
Flag 28 K20 55 CEK 40MI155% 24 h 50 E
IBV JEEEIR(MOI=0.4), [A]if 35 7 AREGY IBV 1Y
pCAGGs-Flag %5 ZMx] B, 43 R BU YL 1BV
J& 2. 8. 12 F1 24 h 4, W FHARXS 2t
PCR W& elF20 Rk HEFEN Rl ASALIE DL, S50
PR ME 4 Pon, KRG 1BV B9 CEK LY
elF2a PRI Z 35 5 AE Bl () JCPH B A8 1k, [RIRS,
5AREYL IBV ) CEK 4if elF2a P IEMFRIE
U TR, YL IBV A9 CEK 40U elF2a
JRPEFIARAE 8, 12 h ¥R BN % LA, WfE
2. 24h ol EM S, U] IBV 7RI R RE R
AR UM eIF20 mRNA BYFE SR/ HaAkat
235K Nsp2 FFMY 1BV B CEK 4HAERY elF20
WNTRPEFRIA I 7T, 183635 Nsp2 25 H At
PR IBV 1% CEK AMlIfLAY elF2a N MEF IR GLTE
12 h BB 2 E A, B Nsp2 B IRENS %
PR AN TR elF2a mRNA %% 5K

3 itk

JEPR I 2 2 RE IR S A5 2l ) 1) B LA
HA BRI A G E SRR T A AR 45 M 2
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Anti-Flag

Nsp2+elF2a

Nsp2

elF2a

E 3 IBV Nsp2 5 elF20 BY4ABEIE ERIH 47

Figure 3 IBV Nsp2 co-localizes with elF2a.

S TY % B & T A % 25 W) (replication and
transcription complex, RTC), 5&HmJH = Hl .
ZH A5 AR R &R, X R R R OC
Horr Nsp2 & PR e IR B i Hb gk # A

5 r sesksksk
= mm NSP2+IBV
al = IBY
3 Control

Relative mRNA level of elF2a

t/h

4 Nsp2 RIEFN IBV BRI AIE M elF2a
RIEE R RIS

Figure 4 Relative mRNA level of elF2a in the
expression of Nsp2 and IBV-infected CEK. Data are
presented as mean+=SEM; asterisks indicate P values
(***: P =< 0.001; **** P<0.000 1; ns: non-

significant) obtained by two-tailed unpaired t-tests.
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Anti-Myc

DAPI Merge

MTREREAZ—, HiES RTC 45457, ®
/A5 Nsp2 AT BES2 M 5 19 W 2 061 B 1 By
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