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Abstract This study aimed to prepare monoclonal antibodies against human 32-MG and to establish rapid and accu-
rate quantitative and qualitative immunoassay methods for B2-MG detection. Recombinant $2-MG was produced

through prokaryotic expression and purification, and subsequently used for immunizing BALB/c mice. Monoclonal an-
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tibodies against human 2-MG were generated using hybridoma technology and screened via double antibody sandwich

enzyme-linked immunosorbent assay ( DAS-ELISA ), which facilitated the development of a chemiluminescence en-

zyme immunoassay ( CLEIA). Clinical serum B2-MG levels were measured to evaluate and analyze the detection per-

formance of the proposed CLEIA. Additionally, a convenient and rapid colloidal gold immunochromatographic assay

for B2-MG detection was preliminarily established. The monoclonal antibody pair SH7/6H9-AP was developed into the
CLEIA, demonstrating a linear range of 0. 14-120.00 pg/L (extended to 60.00 mg/L). The serum B2-MG CLEIA

results showed excellent correlation with the latex enhanced immunoturbidimetry assay conducted in hospitals ( R*

0.96,P <0.000 1). The established colloidal gold immunochromatographic assay exhibited good sensitivity for detec-

ting recombinant 32-MG, with test strips capable of detecting a minimum concentration of 0. 20 mg/L. The prepared

monoclonal antibodies for 2-MG, along with the established quantitative and qualitative immunoassay methods, hold

significant potential for clinical diagnostic applications.
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PREEIE J& — M 5 5 Th E 8 A0 AH 3G 19 i R 9%
9o, HAR IR AR A 1A | VL A 5 | DR 2 Al A AR 3B
SR H UL T2 R AR 915 5 (end stage renal
disease , ESRD) f& "7 JRIGAE K A= I FERE R &
ALAE M P PR A OCHE R KV Th i 5 1 1 T
P L R A 28T BRSO R RGP S, E
e PR O0 T, 2R R R BUVLEF 52 58 T
i, PREFAEAR AT BE DX St B i g i & Az, Ty LR R
AR B 2H 2B RN B 2 1 1 L AN DL R
THIEG I Z REM IR . PREEREH 51 K &
KEF BRI RGN REMES . MG EF N E
Ji& | PREEAE P AL 1 RAE AR | 52 36 28 A M 35 15 70
Pt risWi® . KA B ATIREEAE 1 IETT FBAR D
32 B BRI, 5 A2 W4T %o 1 PR I A 4 Bk R
P, mds R FTAYIZ W T30, B2-IHER & F ( Be-
ta-2-microglobulin, 32-MG) B—FaTE RN 11.73
kDa IBESEALZ K, FA4E T A A A Al vt
fERHEMAR) B2-MG & M3 F N 2 ~4 mg/kg, F 3
W 2.5 h, JHIZAFAE TSR PRI IE VR P T
L™ IEE LR, JLT A 1 B2-MG
Py BNk R ik, Horh 99% 75 B /NS rh B,
U BB CHE . BEAE B T RERGR | B2-MG i
b B /N IE 2 W D S BUL K T B2-MG R
BT S AR B0 VB AR R R T AR
K B2-MG TE [ B G P50 | 8 1 i | R
i SR Sk AR S Tz R Y b2
W I 0 R AR AR B2-MG
25 ATV R AL 1 1 W o, I8 M (AT B
TP ENTIR TP A S B, HAh, B2-MG W2

VA ILIBZE AT R0 A it 25 B RE 1 o 2/
Wm0 MR B2-MG kK 7 T 300
g/ g WUBFI 5275 B /NS o W W I RE it B, e ke
B/NERUER R TR H AT B2-MG Ak
T30 A2 AR WS S eV | IR S 5 W i ik A 2
SCRIE ST (HIX ST LA R BUE A =
I A A i R A2 e ELA N B 5 A0 4 B Bt
SRR, 2 1 BT AR TR I ]
OI BRI E T 5E 1k BARKG B2-MG e B A Aol
RIPERTEE 60 pwg/L, (HEE ARG FEATY 75 FERT
2 h LB B, B AR v S
A ST PGE R AR B2-MG AN i B R
Il R FHBEL, ASBIEFE 48 1 3 M REUE BT
A B2-MG BAFEREGUA, T 1 Tl PR32 W 6 )
4 e R 50 A 25 R I Tl A 9 I 72 125 ( chemilumi-
nescence enzyme immunoasssay, CLEIA) | 1% /7155
e A5 T P19 M 2L 3 5 B 8 Lo e ik A R — 3K
PE, AT R B2-MG WG R Wi it kT £ T H. . A
I AR SR S 1 7 EARGE R S R R
PESR Y AR 4 S R TV 127 AN T BRI
F AR, 2 SR W S0 TR 6 N D R R
Gyfdi A, AR ok B FTAE 10 min N 58 A,
JUE T, AT 3 R 22 AR SR, B B I R 12
W2 I 5 o
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1.1 ##
1.1.1 Zapatk FiAfeshdh THP-1 40l Esche-
richia coli Top 10F' itk .BL21( DE3) Btk .SP2/6 ‘&
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BERI AN 2R K JFORL pTO-T7 1847 TR 4 “ %18
Wi TR AR B I ol (AR SE 55 %) ; BALB/ ¢
/NERI 1 8 e U e S A SR S A BR A F
1.1.2 s AMemi g IR I AL
EAWREE NRERE, A5 3P 5256 R 45
R R AR S 1 2t i (b5 .360) .
1.1.3 EZRXAN 5 LIRS HET ALY
(horseradish peroxidase , HRP) -Z£41 B i JE ] K2
BT AR I s BRI P N VTG Xho 1 A1 BamH 1
W HAS TAKARA 2\ A 5 Ak 27 't s i ik 5 A
W R B AR W B R B F] PEG 1500, HAT 1
FRHE HT 8595 5 Xk [ R A 55 E Sigma 2>
A BCA & H BRI & Ni-TED ZEFUZATHE
Protein A/G 3 10 3% A M 45 280 By a4k 27 FH
WA T AR TR () By A B w5 BE
B GARGE G H NC R K 20 F ) R B R A
YR A R A AL, 4 A 3h bR L (Ex800,
BioTek ) , 1k 2% & Ot 4t 92 43 B 4 I 4% ( Rangeel-
12001, IR LB A B A IR ] ), XYZ = 4E8)
JEEE 4 A% ( XYZ3060 , BioDot )

1.2 Ak

1.2.1 B2-MG # Rz &Lk a sl FRIL
THP-1 #fiff] RNA, %55 B cDNA, DL HH PCR
AT B2-MG dafihfy 4 A T4 3, H SR 59
} BamHI-FP (5'-cgcGGATCCATGTCTCG-3") ; Xhol-
RP(5'-ccgCTCGAGCATGTCTCGATCC-3") , 7E KW
BAy TR BL21 (DE3) Hox #4) £ 19 55 41 JBkr B2-MG-
pTO-T7 £: 0.5 mmol/L 1) IPTG 7£ 37 C#HF 4 h
TR B2-MG, B AL B0 5 T A
alifk } Ni-TED SR AZEATHE2l4k, 28 SDS-PAGE %
TESTHT

1.2.2 3A B2-MG # 5% P& Fu k0 ) & Bt fe AR
n o DItk E A B2-MG R X /N B AT H
T2 EN (120 peg/ H) g B 2 JAE R 1
U AT 4 R . I e /N B 4 5 AL 400
JF5 Sp2/6 B HERE AR 501 LR G, A
PEG 1500 {23t Rl &, >k HIA PR Bk 17 28 &2
Jed A0 M T R AR A B A A e A R A R
F Protein A/G & FZ M7 £ A ) FH /)N BRIE 7K il &
A IR . SR AR 5T B 43 BT B v BT
WS PE, ¥ 1 mg/L H 4 B2-MG #E4T SDS-
PAGE J& , FL4% 5] PVDF i, FH 5% Mifg W5 37 C &

M2 h,PBST Y5 5 —40(1:2 000) 762 I T %
A 1 he WHWE BB HRP-FHTEL(1:5 000) —
EIFE , A DAB IR B (I 4 € . ELISA A5
HT PR RE, K 1 mg/L E 4 B2-MG 1E
4 C TP, WG 0.25% casein ) ED
W37 CEHA 2 h, VEHUS 506 1 pe/L 1Y 3 Bk
BRI AFL B E 30 min, BEAR IFFF HRP-2E41
FL(1:5 000) AR E 30 min, ff] TMB i (47K =
IR T EOEHFE 10 min J5, FH 2 mol/L FRZ 11 )%
i ,450 nm/630 nm WL ALK OD {H

1.2.3 MBIk kO B IR %2 R M 2 % (DAS-
ELISA) #9515 1Y 3 bk 5o B oAk
PR AL W B AR C S Y, LD 10 me/L Y 3
RO TR 4% ,37 CEHE 2 ho VEMUSINA
ED ¥ ,37 C £ 2 h, Vet 5 A glifb it & A
B2-MG ¥ E 2 h, VEAIFNA HRP FRicHi A B2-
MG ¥ 5gREPiAR (1:2 000) S 30 min, TMB {5
BORESEHEE 10 min 5 IABRERZ 1L K, T 450
nm/630 nm X KA EEHC OD H.,

1.2.4 Bt #4k 2t SHT/6H9-AP 894k 3 & % B
R T ke KT HRP ARiC T #Y DAS-
ELISA , %} A5 B i SHT JEATREERARIC , BT
Btk 6H9 147 5 1 75 B2 1 ( alkaline phosphatase,
AP)BRIE ™! ST B2-MG b S S il G i Il
B Kb E L B2-MG VE MR HE S, IR R
3.75.7.50.15.00.30.00 F1120.00 pg/L( Bk
FE)5 RREE SRS FAAL A7 A G 5 43 B 4G U ASL ik
T e R, A o0 A A b B A 2 Sk 3% 25 W B
50 WL AESRERANE] 50 wL BEERFRIC By B s FEHi A
SH7 HEURIE I, TE L Ag-Ab e &5 W L0
A 30 min, ZVEWESE, A 150 pL AP FRic (15
SEREBLR 6HO IV HILIFE 15 min, 275G , N
AR IR T 10 s X AH XS B A
(relative light unit, RLU) #4728, M 43 #T 1L HY
Zecen BXMFHEAT Logistic MU EL AT A, e
2023 4E 1 H Z 10 J 14 51 B0 12 AR B B 3 i A
M B2-MG FEA (B2-MG PHYEREA (n =41) , f
FRFEA (n=10)) ,4E#2 18 ~60 %, B IR A
F I [ A P 194 15 L 30 o A 2 b b A6 DO s PR L
FEAE S TR XA XS SH7/6H9-AP ) CLEIA
PEATRI , AR A b v i 2 1 A I, 5 A I
PRAE 55 R UHELAH DG AT PE A SHT/6H9-AP 1)l
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1.2.5 @aF3uikst SHT/6HO 8 k4 %98 BT
ra s OMR S KA bR PR iy il & . B il
0.01% M5 4 TRV WM BREWh , A 1% 745 2
SEATE, R 15 min, REEOFRE NINLL AR
R, MZERKE S, OB R L
W BEAT AR 45 B S5 5, 4 CARAT . BUH T B
T pH AR 4 T oK IR e R AR
EhRICE 120% B8 58 BEBUR SHT 851 )5 7 e
5% BSA FZREWLWEE R 1% 1RSI HHE
BLSUIVE & 5% BSA 1 PBS 22 b in &
W 1/10 PHTHE 4 CHRAE . QIR ERH
%e ARACIR U R AT 4R, S bR s B 8 FE AR X
WK AR AT Ak B RS T 45 T NG o PR
SEREBTIAR 6H9 4T B Z2 5T 43 i) Kl A6k I £k 1 o
L W AR S Am it i B s BE BT AR SHT [ 7R 45
A EIFTE, 78 PVC M R RE AL Shngh
B NC B R WK SGHEAT 3, 4 VS YE 5 mm
AR TR B . IR AR &K Tk
HEERHE EIR TR 100 wL B4 B2-MG i T
G ZHT IR ACA AR S FL P 10 min WEERZ5 R,
BH P 235 R il o4 4 RGN 28 457 X 38k A 2 4%
2Tk IR R WoR (U4 L th B 1 4/40 4k,
PRI ALR: T W L

1.2.6 %545 KN GraphPad PRISM 8
HEFT A (x) FBR 25 (SD) 1A 2t Il 05
AL 53 Mo ] Zecen (1.0.0. 1) B 7E
RangeCL 3 3 M 224 CLEIA A5 v il 28,
P<0.05A 4= X,

2 HEREH

2.1 EAP-MGCHRIEGURETE
M THP-1 40 i 32 L RNA Jf#4T PCR ¥ 1%,
LRI T H 8978 (B2-MG FP31) 59 7 BRI
9360 bp, SEEER—B(K 1A) . KrEd Rk
JRL B2-MG-pTO-T7 %4k 2 K 3% v 14, il & &
4 B2-MG B , 1% A £ E LU T A i e
ARk, WMAZAR )G, T Ni-TED B A2 Hr4l
L EHE N, 4 SDS-PAGE 504, H AR H 471 K
/N 15 kDa, SHUIAHST (& 1B) .
2.2 ;A BR-MG ERERFNHEREE
XN R SRR AL EE 4 B2-MG

VER G s T P A A . BCSRRE /)N R I 448
F1SP2/6 AL AT ARG, T 25 T 3 MRl faE
TN B2-MG HL 5 B T A4 (1) 24 22 988 200 Jifd B
(3B9 ,SH7 F16H9) , FH/IN U 7K il £ 5 5 B b 14
B L A1 B R e e D 5 2 16T 37 i R LA 5 IR N
3B9 SH7 1 6H9 Xf E 4] B2-MG [ Wik, 455 a0
& 2 FiR 3 BRPT B2-MG B st BEHTIR I TE LY 15
kDa B B 5 HE 4 B2-MG A 814 RN

E1 FZAR-MGHEZRIEARAEN
Fig. 1  Prokaryotic expression and purification
of recombinant B2-MG
A:B2-MG HSEHY 38 ; M. DNA 3 T ARE; 1: B2-MG 2k
PR B, B Sk 4l B2-MG; M. 25 [ 4 F HE A
1 Ni-TEDRFUZ AT 2645 4 B2-MG
A; Gene amplification of $2-MG; M: DNA Marker; 1: The gene
sequence segments of B2-MG. B:Purified recombinant f2-MG;
M ; Protein molecular weight marker;1:The recombinant B2-MG

after purification with Ni-TED resin

2 EBERIEESTES R-MG 5
B TR B LAY S I R M
Fig.2 Immunological reaction of monoclonal antibodies and
recombinant B2-MG analyzed by Western blot
A~Cy SRR SCREHTIR 3B9 SHT A1 6H 11 50958 SN 1
HE 5 M A BN TR bR
A-C; The identification of immunological reaction for mAb 3B9,

5H7 and 6H9; M:Protein molecular weight marker
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2.3 BTERERAR MR R BTN

K ] 42 ELISA X B 5 R 470 4 1) P e E 17
R, DX 5 B BE A 1) I A 3E 47 5 . O ik
[ 3 BRPLA B2-MG B s REHLIR N —HT, — 4Tk
Pt IgM  HT IgG1  HT [gG2a  #T 1gG2b  HiL 1gG3 1Y
bk, 4558 8% ,3B9 F1 6H9 N IgG1 WA, 5HT
H1gG2a WAL (& 3A) . QXF g BEHUIA LS &
PUJ T B R AT I 5 . — B R R 1 3 BRBTA
B2-MG H7 Pk, E4 B2-MG LA 1:1 000 Ky

WILR M EE VEAT 12 B0 BE IO A% UG B, PBS 22 il
(pH7.4) ha X IE, 5B WK, 3 BRPT A B2-
MG B 5 BT A i B2 28 23 1:512 000, 27] LA
B SR 45 4 4 B2-MG (& 3B) . fdi i} DAS-
ELISA XF g BEHUIRBEA TR, 3 Bk 5 52 BB Ik
303 A S 48 3R B A ARG I AR ( HRP AR 3t
) A5 R WoR, B BT IA SHT A1 6H9-HRP Bt
Xt 43 A A AR BLAR FURG I B A s, ELAT e
RPE(EI3C) .

B3 HA BR-MG BIEREHTA RN 5 ik SO B BX 5 52 U PR i 1E 3% 7 12 88 52 BE 471 Ak BT X
Fig.3 The evaluation of developed anti-B2-MG monoclonal antibodies and screening of mAb pairs in DAS-ELISA
A HSEREBUARI W RIASE ; By SO SEREHTAR AT LI E ; C. BT REPTIR IEC X

A: The identification of mAbs subtypes; B: The measurement of mAbs titer; C: The pairing of monoclonal antibodies

2.4 EEXIHEENT SH7/6H9-AP HI4LF % B 5
&M 7E % (CLEIA ) B9 & 31

i AR T 2280 (coefficient of variation,CV) PEA
CLETA (/) K % B, K 5 40 B2-MG Fii B¢ £1.88,

15.00 F130. 00 wg/L =4~ T i Wk B, B o it ¥k
FERGI 5 Y, LRI 10 d, 455 WoR, # Y
CLEIA X} 55 2H B2 - MG K I A5 35 4 05 %% B2 (CV <
10% ) (Kl 4)

B4 UFEEABERENEENEZESN
Fig.4  Precision analysis of CLEIA
A ~C: JTl CLEIA #:UTELH B2-MG 1) 3 AN BTREMRIE, 7377 1. 88 ,15.00,30. 00 pg/L; D: ¥EZE 10 d B SRREE 70 1L
A-C: Three concentration of 1.88,15.00, 30.00 pg/L with recombinant f2-MG were measured by CLEIA; D Percent coefficient

of variation for 10 consecutive days
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W 84 B2-MG (100 mg/L) FBEZE 0 ~ 120
pe/ L NAS BT i 4 B Ve B, IF 34T CLETA Al
WE 5A BRI ST B CLEIA JH T H 4 p2-MG
R ELA R A I 267 (R® = 0.99) , A
JFR ( Limit of detection, LoD ) X} # 57 /) CLEIA R
B AT IR, AN B 5B R, KT ER M 0. 14
pe/L, BRI AS F AR R (n =20) AP35 RLU =i 3

MRUEZE (standard deviation, SD) BT 18 A M
H4 CLETA I f A5 0 {8 5 2 e A FH 1) 1 3L 3 o
Boge LU i ( B2-f0k A 11 (B AR ) I e i)
&) R A I RAEL A T A G 2 BT, S5 SR R B,
T ARG I PR M3 B2-MG B AH & 3% (R
0.96,P <0.000 1) (& 5C) , AWF5E T
5H7/6H9-AP [ CLEIA HA I RIS Wi T 1

A 6x 106 Boo1asxior om C 80
y=40950x-138 667 Std.Deviation 377 y=1.737-0.922 6x
R?=0.993 9 1.20x 10*F ., ~ oL F=09591 .
4x 10 — = n=st
2 51.15x104- ?40
= = 10x 10 =
2 x 10°F ; =
y 1.05 x 10°F . o 20
hd 1 1 1 4 1 0 1 1 1
0 50 100 159 100x10 0 20 40 60
B2-MGHE /(g L) B2-MGHE/Opg 1) Jee LI iR g Ly
Kl B2-MG/(mg* L)
B 5 #Hxt SH7/6H9-AP 7 CLEIA H Rl EE & CLEIA FRfEZLiE 58 5% b it A R4 o 4

Fig.5 Detection performances of mAb pairs SH7/6H9-AP in CLEIA and correlation analysis of CLEIA

and latex enhanced immunoturbidimetry assay
A: CLEIA ML PEo0Hr , 16 BE R B B 20 R2-MG (ST EE M 0.0.94 3,75 .7.50 ,15. 00 ,30. 00 ,60. 00 1120.00 peg/L) ; B: 20
A IR B RLU; C. SR BE B e 2L otk i LL i EE FNARBIF S ST 19 CLETA A 51 NI IR IV B2-MG
A Linearity analysis of CLEIA, gradient diluting recombinant 2-MG at a concentration of 0,0.94,3.75,7.50,15.00,30. 00,60. 00
and 120.00 wg/L; B: Obtained RLUs in 20 tests of blank; C: The latex enhanced immunoturbidimetry assay and our developed

CLEIA were used for measurement of 51 serum B2-MG

2.5 EExtHiERT SH7/6H9 BRI BB EME

SETAMIFTHE ST 1 CLEIA 5 B B ilfs R 48 1 1Y
JIE LA 5 B Ik I 2 I B2-MG FAAH S i
F(R*=0.96,P <0.000 1) (K 5C), g Hiikxs
5H7/6H9 M4 o |24, il £04h 0k
FETHIN S A 4 W B, e KR A 1 Ry 528. 5
nm (Bl 6A) X T BE 29k 2. 76, IS4 4 1) °F-
PPRiAR R/ IR IS K 4 AR 5 i KA I 5 2R 11

[ J5FE (v =0. 786x +505. 530 (x M4k 4 ki &
e,y NERWIIERK ) ) 2% 29 i T
TG HIVE . #ELL B2-MG M 51.20 mg/L
MR BT G 2E AT 10 /N6 BE A A% LU AR B L) PBS
VE RS IR BRGHAT A 4 S AT I . 45 2R
P 6B Iz, WA T vk BE FRARR 1R A U2 3 (1
ARG A B2-MG WA 0.20 mg/L )
BB W FEFE 2 0. 10 me/L IR IINZE A i (0, 36
BHASBIF S il £ AR A RS R AT
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6 RUESHHHRELE(A) ERESIKAZRHIERT (B)

Fig. 6  Quality examination of colloidal gold particles (A) and sensitivity test of colloidal gold test strip(B)

3 9 #

B2-MG J&—H/NrFERE Al 2 /K A
H U8R, A D BE R W HE 1 IR F, B2-
MG TE I FR BRI H 1) 5 B AR R, S B 4
S W BURFE AR AR R M R O
LA | JEAE Ik T 14 A VPG SE R B2 T
B2-MG & ¥4 T, & AH JCE IR 12 W Rl T8 (1)
PR, B2-MG 7KV b Jeg 4 oy AH G, 2 I &R
G5 PR AT 9 988 TR A 2k S T R
TENIRE S HE R R 9 v K ¥ B B A 2
e, UHAE s Ml B b R A AR, B2-
MG J2 B P8 4 A s i F00A 97 1Y 0 TE AR W br Ak
Yy, ] R 2 iR F 5 b oK ok A 1 YA 9T I
A g B B BRI BT B2-MG B
SeREPTAR, I ST PGE R ) B2-MG AT E A,
AT REACE P B2-MG A4S T X 56 8 J b R A 32
BEROR A AR, A 2 T 11 B 400 00 SR G b g
IR AR5 5 0

A ST AL 1 SR % 2 38 BRL B2-MG-pTO-T7
TER IR A T BRI R s ik, HE 41 B2-MGH#;
W 2 W2 (His) bR A A T 5 228 1 1y 4l
R8T N A B e v . ARSI R
53 BRAESE IPT N B2-MG s i ik B w3
FIRVRE S o 52812 W R) & i it il 4 4t T
K H AT e, BT R PR X 5HT 5
6H9-HRP 7E DAS-ELISA #5 i iy R i, A Bt
FEHIA L T CLETA , X6 Al B A £k 1 9 Rl
005, 45 R 3R W1 9Z 7 s BRI 0 A i FR
(0. 14 pg/L) FEE v 1) 3l 248 I 5 [ (0. 14 ~
120. 00 pg/L, AT JE = 60. 00 mg/L) , 5 F] T Iif
PREGIN S W 023K, 55 30 BA T & ) I0AH €8 35 - 53 1

i (LC-MS/MS) J5 ik (KR >4 0. 06 mg/L, £k
PEYEH M 0.25 ~40.00 mg/L) A FL, H R 5 5
Fe, T E VR SRS B AR B 5T 7 ) CLETA
5 B e FH A e LA 5 Ao L ok ik (R s FH T Il IR
ML EEAR Y B2-MG AYAGIN , 25 5tk 7 R Rk 0
I B — B A DG, B R A
PRAZ Wi s 0075 g, WIS Y A 4 0 I 7
I KR SN g 2 W RN T A )
FEBR o o 20N 38 A R R S I PR I i R A, 1 —
B UE % B ] FE P, JEF DAS-ELISA #1
CLETA FIASINEBE | AR F 52 6 38 F & 9 20 5
UIAXT SHT 5 6H9 , W20 #E Ty 1 5l PREE Y e 44
SR PEENTE R T RIEH S W, W18 PR R, 1%
DrEXTE A B2-MG 1A I 2 0 HE 348 4 1 ek
JFEATIE P 2T %R A BT R, R
AR B A2 00 3 1 B G O 45 R RTAE 10
min PR, TG T2 E S N RBIE R ER
JESNSANEI 5 S it — 2 A R 4 s
T 3 B R 7 P S I 2% A2, I 2R 47 e AR i ¥ A
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