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Abstract: [Objective] The shelduck phospholipid hydroperoxide glutathione peroxidase gene (GPx4) was cloned
and expressed in Escherichia coli, and its enzymatic properties were analyzed, which laid a foundation for preliminary
study of GPx4 function and its regulation mechanism in the formation of hydroxy fatty acids. [Method] Shelduck GPx4
(DGPx4) encoded gene was cloned by RT-PCR, and site-directed mutation was used to established cysteine mutant DG-
Px4 expression vector pMBP-DGPx4 (“*Sec—Cys). His tag was added into E. coli to achieve soluble expression. Fusion
protein DGPx4 was obtained by Ni-NTA affinity chromatography and ion exchange chromatography purification. DGPx4
activity and the enzymatic properties were measured by total glutathione peroxidase activity assay kit. [ Result] The results
showed that the obtained DGPx4 gene coding sequence was 516 bp in length and encoded 172 amino acids. The encoded
protein had a molecular weight of approximately 20 kD and a theoretical isoelectric point (pl) of 8.9. The constructed mu-
tant gene prokaryotic expression vector pMBP-DGPx4 (¥*Sec—Cys) was successfully induced to express the fusion pro-
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tein DGPx4 in Escherichia coli, and high purity DGPx4 was obtained by Ni-NTA affinity chromatography and ion ex-
change chromatography. When nicotinamide adenine dinucleotide phosphate(NADPH) was used as the substrate, the op-
timum reaction temperature for DGPx4 was 32 “C, and the optimum pH was 8.0, and sensitive to NaCl concentration.
Cu™and Ni** could activate the activity of DGPx4, Mg*"and Mn* inhibited its activity, while Ca** and Zn*"had no obvious
effect on DGPx4 activity. [ Conclusion] The DGPx4 gene sequence cloned from duck liver cells can be highly expressed in
prokaryotic cells after site-directed mutagenesis, and the purified high-purity fusion protein DGPx4 has GPx4 activity and

can play a role in anti-lipid oxidation.

Key words: shelduck; phospholipid hydroperoxide glutathione peroxidase (GPx4) ; prokaryotic expression; purifi-
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(52 S RRE S A H kit S L (Phospho-
lipid hydroperoxide glutathione peroxidase, PHGPx,
GPx4) &—Fh 12 A 7E T AN R ok 1A 41 i
JoT RN M A% T ) SRR (SR PP, 2012)  BERE R
W g St A B AR R T R 4 , BT i A Ak
FEBE By 1k 40 A BB i S A 400 7 , 208455 240 T ) 1 8 1)
AE (i 710655 , 2012 15 8155, 20165 #7855, 2017) .
AR RN T3d #E b GPx4 2 5 W) i 5L Il iR
(Hydroxyoctadecaenoicacids, HODEs) [ JE 1%, , 24 A
3 245 AHODEs2x W] it £ w2 sl Ik A Ak | Jia i 5%
95 19 & 25 ME R (Jira et al., 19983 Choque et al.,2014;
Vangaveti et al.,2014) . KL, iN5EGPx415 3 %55 |
ali £k A 2= PR TR 5, R 4 s L 5 08 AL
A EZEE S (AT AR R ] 24, A SCPHGPxE},
GPx4 W WTF 5% [E P9 41 A 8 2 it if (Scheerer et al.,
2007; [EIFMESF 2008 ; 2822 4255 1 2014) , A SCIRAE:
(2004) F| FH 2 5 58 28 H N2 GPx4 Gt B 5 1A v 44 i
i 2= e 22 (Sec) [ 25 T UGA ZE AR Ay d i~ it 2
1% (Cys) JUGU, JEFIH KIGATF R 1 75 R0k, 45
R il 25 AT T % E GPx4A ) 2 i bt ik . 2=
4 (2010) FIH K FF R RIS R RIF SR IA NS b
PHGPx, JHIESH BRI EIE R Z Rl IR St Ak, &
L Ao 00 ] 4 R A T R A 0 T R A
ZEVEAE(2010) I FH SR AR R A MR R 45 5 TR B 3 2
UUVE B ERAE £ B M i 08 45 20 DR 2l Ak AR A5 2 b
PHGPx, Ik 55 H B A HOf T4 b H K (GSH) Y 18
JEEE . X5EE 2% (2010) WA H R FF R R Faifl
PAF S A GSTRE G AR% M3 N PHGPx, - i (& 5k
RIGUESLE N PHGPx 1] A5 R AR A A P 114 305 4 42K
AR A T R AR T X418 W] PHGPx
B R 2R3k 43 F R 5 A T PR R — 2 I e K
Wang 45 (2012) AR Hy i i (1 WEL5E 21 280 vh o R A
Wi GPx41F 1 (GPx4aF1GPx4b) , 3 FL i — FH E R
AR SR B VE ] . 222245 (2014) il it
ZERPHGPXTENS T & & AR A94E H , IA N PHG-
Px{f RGO R B SR — . XIF A%

(2015)WFFE B, 17T B PHGPx 1] B 7F S 2 B 1)
FN KRS S0 A RS FE rh R B 2R .
HEL%E (2016) F HIRACE v B 4845 19 111 2 PHGPx &
Rl 4K 7 91 5 AG 34 A% A W PHGPX R A IR F I
ZERR S, ot 8 o S IR R K AR e SR T, S
17 B PR S5 PHGPx 24 3 12 17 51 [R) U5 43 301 A 76% il
75% . [ A WFFEHI A ) GPxAA U AE AR 3 41 i 45 57 1+
AP R RN, B B E Y R
JIg W7 R A TV 1t i vl B AR, H H RirEE X & 2
GPx43E IR F ik J HC A T (B 9 it JC SCRRARGE
€% QB HE BB ROp U LTC) SUSIRER NS
ikalifl, e SR o PR . pH \NaCIVR BE J 4>
J& B 1R RHS GPx4 1 1 2, it — 2 F98 GPx4
iRe B HAE I NR W R I il R H i 1 LT
BRa

1 MB5RFZE

1.1 Rg#el

A IV H R 4R Ak g Tl A TR S 1 R T
o RAEYF A RS 7] 5 BEREE ) R A 1 R
H 5 E Oxoid 2 Al 3 KT 7 DHS gk 37 25 2 JfL ) 1
B VR R A B A T s pMBP R IR R A e 5t
AV R IR N T 5 B A o R AR S S = R
AEHRAE 5 ok N & A AR AHHEE S DNA [RTISGR
F & A AR LB (60 BR2 Al 5 57 3 B-
D-mifC2EFLEH (IPTG) & N E R R M KIS E RN
AA TAY TR R B A BRA R ; Tag DNAR
A . pMD19-T#R A | i i s i) & BR il 14 P Y it
FIT4 DNA ¥ #2131 [ TaKaRa /S 7 . 5B % 1Y
% : UV-610084 4356 Y6 B2 (B A3 ) . Mini-PRO-
TEAN Tetra Cell# 7k {¥ (BIO-RAD) ,BioTek Syner-
gy2 Z WHEMIFRIY . Tanon-16004> [ SEERE AL 43 BT
ISUFMAK TAZE 1414k 2 45 (GE Healthcare) .

1.2 FREEGPx4E[E (DGPx4) %[

D) 405 B K 1) DGPx45: K 751 R BidR | 12
Primer Premier 5.0B34¢ F#VEG 4 [ F: 5'-CGCGGA
TCCATGCGGAGAATGT-3'( T X4k iy BamH 1 1]
{15 ;R : 5'-AACGTCGACCAGGTAGGCGGGCA-3'
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B oF Rk F R 50 &

(NRIZ R Sal 1 BEVIG A3 |, HH e SRV R A
BRI A o LARRS LA cDNA WA AR #EF 7 PCR Y™
4 ROWARZ220.0 uL: cDNAHR 1.0 uL, | FiiFEs]
¥)450.8 uL,2x Tag Master Mix 10.0 pL,ddH,O 7.4
uL. P IEFER .98 CHAEME2 min;98 °C 10 5,58 °C
10 5,72 °C 20 s, FEAT35 G ;72 CHEAHS min,
PCR W) 1 Yo Bt g Wi BE I FL VK HEA TG , 2R FH
g gk i H ) 55 .
1.3 EBEHERIEFHRMEpMBP-DGPxHIE

Z Bk M5 (2018) I )ik, 7637 CF 2R
BamH 1 f1Sal | FVIpMBP £ iA 80K K 9™ B 3745 1)
DGPx4FE K2 h, W B V) =Py A7 i ik Imis s
FHTAE B4 (4 °C, %) » ¥ A TRk 2
DHS5 o857 5 40 M J5 4 TR PCREE A2 |, ik ) FH A
AR IR A T AW TR (L) R ARRAF
M
1. 4 FRrE B ETEDGPx4 R % #H K pMBP-DG-
Px4(“Sec—Cys)¥i#

¥ F QuickChange ) J7 7 ¥ pMBP-DGPx 41 45
48137 SecZEAE K Cyso i M RS Zim it Wit 514, IF
FIHPCRIGHEARY 1 ok, SR 5 e daBih , BIR1S 2
RAFWINH =Y, 24k Tk P fE . 33Tl
YIF (5'-CGTGGCGTACAAATGCGGAAAGACCGC
GGT-3") HIR (5'-ACCGCGGTCTTTCCGCATTTGTA
CGCCACG-3"), 5|9y i g 5t SR A R A BR A
ARSI IFREER10 mmol/LAS o AR I WAK 2
50.0 pL: B4 LR H{ApMBP-DGPx4 1.0 uL, |-\ T
WE51 ¥ 45 1.5 ul, 2 x Phanta Max Master Mix 25.0
pL,ddH,O 21.0 pL, § HEFEF :95 CHAEPES min;
95 °C 30 5,56 °C 15 5,68 °C 4 min, #1730 MG ;
72 CIEMPS min, ZEA8 7=k HBE AR B EE R DNA IR
WG & AT RN, 3 F Dpn TBFDI 25 F 364k, AT
I DNAR Y , S W AR 2 50.0 pL: ffiki40.0 pL, Dpn 1
fifi1.0 puL, 10xDpn 1 F#ZE #h#% 5.0 pL,ddH.0 4.0 pL.
BT37 CAE R RS h, B A 55 AL DHS e
AN PR EUFORL , 25 B A T A TR (L)
JBe 00 A B2 RN, 0 O A 0 EE A Ok i 44k
PMBP-DGPx4(*Sec—Cys) ,-20 CHRAFHE
1.5 BAEEARZKERFAMESH

Z: MK EMAE(2018) 19772, 9 48 IEHf B B
2H JFORL A Ak 2 KT B8 Transetta2 /852 25 41 Y , P HL
ARV 2 S mL& RIRE R YLBEE 57 &,
37 CTFHE (200 r/min) B35 , 24 15 W 1 B2 O Do N
0.6~0.81} , I ATPTG 2 £ & °40.25 mmol/L,22 C
TEF(200 t/min) i . BODUEDITE , #2158
BIALZE W (20 mmol/LE#RE: , 120 mmol/L NaCl,
pH 7.6) FE B TR, B T 75 I 40 M A R 10
min (YR80 W, 02, #5 %1 s, 153 s), HL40.0 pLfE

SHEE,4 C T 12000 v/ming.0>5 min, 7B ECH i
W ALHE , MA10.0 pL SDS-PAGE F#EZ% vhit ,
12% SDS-PAGE#EAT /3 HT , LA INIPTG75 3 1Y T K
RN A
1.6 MEEAFESRIERMAK

Z: Bk EHE5E(2018) Y7k B Db S e RE
W FRIB N ETE R T LSRR E LB AR
Fe R FEITIEFFE5E, 4000 t/min 020 min, P
B, FHBEmR R 2% vh il B AR, VIV S5 R A
B30 min (TR 180 WA 1 s, 153 s)JA,4 C
F12000 r/min5.0>20 min, W& FIEWR . BAEE6
S B L 3E WO AR SR FUZATRE b, FHARTR) R 5 ) K
WA R O Y Ve Mo IR B, w0 2B A B 1, BRURE RO A
SDS-PAGE [ FEZE Wik, FH12% SDS-PAGER Gl &
R FEREN . B2l AL S 10 kDB g4 &
D HEFTH SR (4 °C, 4000 r/min) , LLES 128 4 )2 M ik
— - 4lifk, 15K H SDS-PAGEAS I 46 Ak 7= 1 30k 45 5
FIBCAEINE R HAMREE , 7745 5 T-80 CIRAF
1.7 DGPx4i&F HiME R B 1% R 5=

DGPx4 77 LA A I H I 480 A 4 il 17 P A D
A& TR (Peng et al.,2012), GPxA[#{LGSH
FeAE AL EIGSH(GSSG) , 1M GSHA 5 il 1] FH AR
iz Mg V14 — A% T R 5 iR (NADPH ) i {k GSSG 7= A=
GSH, i@ KN ADPHA 8 D 2 AT 355 H GPx AT 7
K. HTNADPHE340 nmdilb A F AR, FEN ADPH
(5 HTHAE , 76340 nm A WO IELRR 5 T AR
I A N ADPHYH AR &, BV AT K I GPx47E 77 o
1.7.1 ®#ERE 457E15.20.27.32.37F147 C
T E DGPx41 77, Wl 7 5 = M 100%, 115
AR WA S T .
1.7.2 &iEpH 435lfCH10.05 mol/L HF7 15 R —
FIEIR = SN 2% vhik (pH 4.5F16.0) R A —ah—1
MR — SN ZE rhik (pH 7.5F18.0) FIH & R— A Ak
ZEoh (pH 9.0H19.6) o RIS 1 85 i (M 100% ,
FEFITE A pH T WA XS BERG -
1.7.3 NaClifmm=E 2 HIECHI0.1%.2%.3% . 4%
F5%IMNaCl, BN 7 5 = {8 100% , I 7 I3t
BORRINaCIAS I AT B S 1T .
1.7.4 25+ Z25lECH0.2 mol/LiCa™ Mg™ .
Mn* . Zn*> | Cu® FIN A W, F 15 100 28 7 Ak
JA183.0 pLASINZE M 2.0 pLAF . 11.0 pL GPx
K T ARV, A1 5 A 4.0 uLi)15 mmol/Lid %1k
YIVER , B o INA2.0 nLAS[R) 42 8 B8 T IE I, 1R 2D
W7E 340 nmAb I EAE . AN INBER A 23 FO AR

2 FERESH

2.1 DGPx4BEREEKZEERFIDTER
DL BRI - 8% HIL 40 I cDNA B BB, PCR Y™ 1 75
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15 DGPx44m 5 H 42 K516 bp(E1) , ¥ 14 S K/
SRS RS . P I A4 R R, DGPx43E A
RS 172 B GRS AR 140 F i 2920 kD, HHE A
H 5, (pI) 48.9,

5000 bp

3000 bp
2000 bp

1000 bp

500 bp

Bl 1 DGPx4BRE 1B ER
Fig.1 DGPx4 amplification electrophoresis results
M :DL5000 DNA Marker; 1 : DGPx4%:RPCRY" =4
M: DL5000 DNA Marker; 1: PCR amplification products for DGPx4
gene
2.2 DGPx4EERHERTHEERFEZRIEZHMED
e
K BR il 1 P VT i BamH 1 F11Sal 1 % pMBPZ
IRERARTNY B 3RAG 09 DGPx4HE R e LG4 BL ] 1
ATRE IRz, DRI AL oo . S 2l ok 2R T V%
PCRHFIFGISEE | 25 R 4R1529500 bp ) B (E2F1
K13), 5 DGPx45E K/ IS o it —25 1 5 245
UESE 475 A B | e 2 HE M R 21 JE DX 40 25 HE A G
%, % B DGPx4F£ R B i ) 7 [ 22 pMBP 36 3k 2 {&
Hh, 9AR 2] F R TR 2 D), i 44 A pMBP-DG-
Px4(*Sec—Cys) ., 1T DGPx4FEK 4ifi X A3 ity
Secl M FUGA , FE A% AE W h Joik B B
-, 1 2O 1 B AR Lk, LR Bz s i 7
RARRUGC, BINKESecs€ 48 K Cys, iy P25 1 Bl R 72
IEHHEAT R EE R e I R A PN A T 91 A 5 4
1E#f .
2.3 DGP4RIAEBRBFSRIENAIAMKRNLER
i K40 & S5 4UkEE CRINPTGIA 7)) S 41
PATE U B A H B A e 9 32k 2%y, 57 30K IR
RGBT AR A E O R, B IS Ko
2460 kD (DGPx4fili 585 120 kD, pMBP# 57440
kD), SHHHZE R,
2.4 DGPx4pt&ZERRL{L
2. 4.1 DGPx4@b &Gty it i TDGPx4
il 2K FIN-Bi i A7 HishR 2, B S5k HINI-NTA AT
SERZHTaiAl , WSCHEAS [] v B2 ks 5 5 o 15 21 i 21
43, F5EF TSDS-PAGERG I , 25 5 (&15) 2.7k, 20,50,
100 mmol/L B M 1 [ 7T 26 PR 2 24 R, 42250
mmol/LIPKIEYE I A] 75 2] 45 46 i DGPx4 Rl &5 H , Ui
WINI-NTA % 2 M7 BE A 25 2l fL 1R 153 DGPx4fill & &
M. 210051250 mmol/LIBKME %L , F 4> 7%

M 2
5000 bp 5000 bp
2000bp 2000 bp
1000 bp 1000 bp
500 bp 500 bp

2 BEEPCREEHZR

Fig.2 PCR identification for colony

M:DL5000 DNA Marker; 1 :pMBP-DGPx41# 7% PCRY 14 p=47) 5
2:pMBP-DGPx4(*Sec—Cys ) Hi%PCRY 1 4]

M: DL5000 DNA Marker; 1: PCR amplification products for pMBP-
DGPx4 colony; 2: PCR amplification products for pMBP-DGPx4
(*Sec—Cys)

5000 bp
3000 bp
2000 bp

1000 bp
500 bp

3 EHRPIPpMBP-DGPx4(*Sec—Cys ) EBVIEE LR

Fig.3 Enzyme identification of recombinant plasmid pMBP-
DGPx4(*Sec—Cys)

M:DL5000 DNA Marker; 1 : pMBP-DGPx4(*Sec—Cys) U4

M: DL5000 DNA Marker; 1: pMBP-DGPx4 (*Sec—Cys) enzyme di-

gestion products

M1 2 3 4
180kD © =
130kD ©

95 kD .:

PMBP-DGPx4(*Sec—Cys)

B 4 XEHFERIEDGPx4RLE & HAISDS-PAGER 45
Fig4 SDS-PAGE analysis of Escherichia coil expression
DGPx4 fusion protein
M: H 15 FibrifE ; 1: IPTG 53R 5 HIpMBP-DGPx4 (“Sec—Cys)
WA EE M 52: PTG T R 15 1 pMBP-DGPx4 (“Sec—Cys) &
LT R 2 L AR MO UE 5 3 IPTG 5 5 3235 (1 pMBP-DGPx4 (“Sec—
Cys) AT RN ZLAR W 4: RAIPTGIE 3K IAHpMBP-DG-
Px4(*Sec—Cys) T 40 i AZE 11
M: Protein molecular weight standard; 1: pMBP-DGPx4(*Sec—Cys)
recombinant bacterial total protein induced by IPTG; 2: pMBP-DGPx4
(*Sec—Cys) recombinant bacterial cell lysate sediment induced by
IPTG; 3: pMBP-DGPx4(*Sec—Cys) recombinant bacterial cell pyrol-
ysis supernatant induced by IPTG; 4: pMBP-DGPx4 (“*Sec—Cys) re-
combinant bacterial protein without IPTG induction
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M 1 2 3 4 5 M 1
180 kD 130kD -
130kD . 95 kD —
95KD 72kD
72kD 55 KD — pMBP-DGPx4(**Sec—Cys)
55kD . 43 KD
- -
34kD - ¥ 34KD
26 kD .
26kD
—
5 DGPx4Bt& | HZNi-NTAZ 12 7 /5 SDS-PAGE
HWiNgER

Fig.5 SDS-PAGE analysis of DGPx4 fusion protein after Ni-
NTA affinity chromatography

M HE 5 TR UE ; 125 08 5 2: 20 mmol/LIKMEGE IR G 2 1 53

50 mmol/LIKMEE B 545 11 54 : 100 mmol/LIK MRS il A5 26 11 5 5

250 mmol/LIKME P it il 5 2 11

M: Protein molecular weight standard; 1: Flow-through peak; 2: 20

mmol/L imidazole eluting fusion protein; 3: 50 mmol/L imidazole elu-

ting fusion protein; 4: 100 mmol/L imidazole eluting fusion protein;

5: 250 mmol/L imidazole eluting fusion protein

B A 10 KDAHJE S OB T Tk 48, N R — L BT
JENT O

2.4.2 DGPx4@mxA&K@eE-F 23 EHN Ni-NTA
SEFETRE 28 8 728 2 it alifb 5 15 2 141
i (&6) , W s J5 % H112% SDS-PAGEHEAT# 1,
ZE IR 0 RTE60 KD 1 25 H i &4 (7)), 57
HAZE R —35 KRUSCEE P I vk 4 e FHIBC AR 2
HEEWE, 73255 )5-80 CIRF& .

310 7
300 T
290
280
270
260
250 A

240 1
230 1

TR %18 (mAU) Absorbance

o s 10 15 20 2

EHTEAR AT (mL) Chromatographic eluent volume
B 6 DGPx4RAEAMBEFXiRBIELE
Fig.6 Ion exchange chromatography for DGPx4 fusion protein
2.5 DGPx4MyEEF MR
2.5.1 BEXNDGPx4E N Hwm  HESHEH,
B 52 17 5L B T, DGPx4 T J1 52 5% - THE R R
AR, fak RO i B 32 Cs MR E BT R
37 CH, DGPx4T J) T K 22 fcid i B2 1 BTG ) 1Y
50% AT 5 1 i B 1547 CHF 1% 71 H A h 0, 33
DGPx4X AU
2.5.2 pHXDGPx4i& g #rm  HEIOATH I, 7E
pH 4.5~8.0[8]DGPx4 1% J71 4 W in, 7EpH 8.0 i

B 7 DGPx4ft&ERRALETRIRENFHISDS-PAGELN
HR
Fig.7 SDS-PAGE analysis of DGPx4 fusion protein after ion
exchange chromatography
M 8 170 T baf s 1. PEJBEIGE
M Protein molecular weight standard; 1 : Elution peak
120 -
100 -
80 -
60 -
40 A
20 -
0
-20d 15 20 27 32 37 47
i & (°C) Temperature
8 REREXDGPx4TE 1 MR
Fig.8 Effect of temperature on the activity of DGPx4

HEXIEEE 1(%)
Relative enzyme activity

5 1204
— 2 100 A

<8

— 80 4
R g
g 60+
& 5
E 40
* & 20

o}

0 . . . . . .

45 6.0 7.5 8.0 9.0 9.6
pH

B 9 FEpHXDGPx4iE B0
Fig.9 Effect of pH on the activity of DGPx4

TG Sk EoRAE, 2 )5 M pH A 3 T RAIG, 24 pH k9.6
i, DGPx43G JHE A IE30%. 1T UL, BR5% 1 R nl i ik
YIARFI T DGPx4EAL S b 357 T o

2.5.3 NaClA M2 xDGPx47E Ht9 % HE 10
A&, NaClas il i A 3% st Y AH X G 11 2450%,
M NaCIS N 3K 5% B AU G 1 R B 2220% A2 47,
Vi DGPx4 X NaClifk BE 8 ek,

2.5.4 A&BBTDGPx4FEHHAm HIKI1A]
F i, Co” FINI X DGPx47 14 %5 i A HEVE
Mg FIMn* X DGPx41 J1A — € I HIfE R, Ca* Fl
Z0* WDGPx47E 1 WITCHA i 1) i ksl il /R o
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p 1297 S R DA B GPxATE [ 5 T o v g
g% 19 M LS 4 o P4 PGP A 5 FL
RE o WISACHE. T SAEHLHENS BT A L
g5 0] SR ) 7 H LB i 72 9 2 B KUK 0 IR
25 ) RS A 1T B 8 R 7 0 8, AR5 )

* o 5 A SR, SR FIRT-PCR 5 FE GPx4 i i A S 4], 22

0 1 2 3 4 5
NaCliF = (%) NaCl adding amount

10 NaCLRMEXTDGPx4iE 71 #5400
Effect of NaCl adding amount on the activity of DGPx4

I
—_
aq
—_
(]

600 -
500 -
400 -
300
200 -
100 -

04

TEXSERE 11(%)
Relative enzyme activity

CK Ca* Mg© Mn" Zn" Cu” Ni¥
£ BB F Metal ions

11 £BBEFXDGPx4iE RN
Fig.11 Effect of metal ions on the activity of DGPx4

3 itig

JERHS 2 R S Tt ez — , 8 TP ARG - Fh
e, H LA 2R 3 5 16%~25% I &l P, 4
7.5% , HLJg Wi v 5 A3 AR R g 17 1 R0 J B 1k A s
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