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DU IR A RE 1 R4S R B8 B DL gehi IRy ik M2 37 A
YU AL 53 A S H M R E

RV R B am? A RN(1LEREAKRFE WM EERAERA &R 210031;2. & & K A4
FHEHEARFR, R 210096)

WE.BH HisGERA AT HAZE £ (PBC) & & R EBARFIK M2 A (AMA-M2) 3R £ A5 5 A b LA 6 R A,
Fik KA Red/ET EAHE K4 & AMA-M2 # R & 152 & PDC-E2 BCOADC-E2 #= OGDC-E2, #& 5 48 & 49 ELISA #-0l 7 i% , *¢
374 4] PBC & # R FAL S H BT 5 M7, Hesk AMA-M2 245 R A M A X A F &G -I2 £ 5 (ALBI) £ R#) £ 5% &
H A28 (UDCA) i A B B Ao R B A BB KR AL TG 25+, R 374 #) PBC &% f ik 5 PDC-E2 BCOADC-E2 #»
OGDC-E2 #/R F AL H B R F 0 %] 4 86.6% .88.0% #= 35.0% , 5 PBC & & & A K & M6 JL 30 R R AL A X (PDC-E2+
BCOADC-E2+0GDC-E2 . PDC-E2+BCOADC-E2 PDC-E2 #= BCOADC-E2) [a] ALBI %5 £ #) £ %A %eit 5 & L (P<0.05) ,UDCA £
R B4 B d 5 BCOADC-E2 %9 B % (89.9%) & TR &% % (77.9%), 2F A%+ FEL(P<0.05), &t 5
AMA-M24. /8 % 4% PDC-E2. BCOADC-E2 #= OGDC-E2 F) B A K5 1t 45 PBC & % % 7 5 & 42 09 M. & 4% &, PDC-E2 #=
BCOADC-FE2#¢ /5 4% T4t 5 UDCA 7897 B A4 %
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Distribution of antigen epitopes of anti-mitochondrial antibody M2 subtype and its clinical significance for primary biliary
cholangitis patients in Chinese Han population

QIU Fang"* ,ZHU Ping® , WANG Chang” , JIANG Peng® , LIU Xiangdong®( 1. Department of Laboratory Medicine, The Forth Affiliated
Hospital of Nanjing Medical University, Nanjing 210031, Jiangsu;?2.Life Science and Technology College ,Southeast University , Nanjing
210096, Jiangsu, China)

Abstract: Objective To investigate the distribution of antigen epitopes of anti-mitochondrial antibody-M2 ( AMA-M2) and its clinical
value for the patients with primary biliary cholangitis (PBC) in Chinese Han population. Methods The epitope proteins of AMA-M2,
PCD-E2, BCOADC-E2 and OGDC-E2, were prepared by RED/ET recombinant technique. An ELISA method was established to detect
the distribution of epitope proteins in 374 patients with PBC. The differences of albumin-bilirubin ( ALBI) score among the various pat-
terns of the main epitopes ( combined or single) of AMA-M2 were compared and the differences of the epitope distribution between bio-
chemical responsive and non-responsive patients for ursodeoxycholic acid (UDCA) were also compared. Results The reaction rates of
the serum samples from 374 PBC patients with the epitopes PDC-E2, BCoADC-E2 and OGDC-E2 were 86.6% , 88.0% and 35.0%, re-
spectively. There were of The ALBI scores among the four common patterns of epitope ( combined PDC-E2+BCOADC-E2+0GDC-E2 or
PDC-E2+BCOADC-E2, single PDC-E2 or BCOADC-E2) reacted to AMA-M2 showed statistically significant differences in most of the
serum samples from PBC patients ( P<0.05). The reaction rate of the serum samples to epitope BCOADC-E2 in the patients presenting
UDCA-biochemical non-response(89.9% ) was higher than that in the patients with UDCA response(77.9% ) with statistically significant
difference (P <0.05). Conclusion The patients whose serum reacted to all the three epitopes ( PDC-E2, BCOADC-E2 and
OGDC-E2) of AMA-M2 antibodies have showed the high risk of poor prognosis for PBC. The epitopes of PDC-E2 and BCOADC-E2 may
likely to associate with responses of UDCA treatment.
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Ji & M RE T P AR AR 48 (primary biliary cholangi- H B e, S50 3 A A U0 IV B 1 R 1 ( al-
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FLAK B & — M2 (anti mitochondrial antibody-M2 ,
AMA-M2) B, o5 B 22 A A o JHE P A fb e 1
REF IR BRI INE ] AR 98 PR 451405, B4 T A5 D
A2, RE & AR (ursodeoxycholic acid,
UDCA ) J& 3¢ E RN I = 2472 19 PBC IRY7 ME
— L2450 , BB A Ak E PBC 1Y A SR s (HA
25 40% W) SR X UDCA T2 tbpist , 24
BT AR B TS W AR N T
PBC S 1Y XU 23 245 B, Ho b i 2 A (albumin,
Alb) -JHZT % ( bilirubin, TBil) ¥4 ( ALBI) & i 4F
e FH T PBC TS T00I 19 B A5 B8 B HIE 52 55 Mayo
RO 55 BTG PE A5 i ST IE 41 2024 AR 4 1Y
DY,

AMA-M2 BH:3RAE PBC H AT 35 90% ~95% , H:
ARG LR A P B LY 2 - SR I A R A A
(2-0ADC) , Il B HT i R A7 J& 2-0ADC 1) 24
Iy N ERAPR B S 2 SR E2(PDC-E2) | 37 #E R
JIi U A& E2 ( BCOADC-E2) il 2 -l 1% — 2 Jit
AW AR E2(0GDC-E2) ¥ | E4bE 1 %t PBC
B LIRBUR R AL AT AT (AR — DY
ANTFIL SR 2 57 I PRAN (B, I P AR L L 2 i3
AW 52 43 B 374 B % PBC & PDC-E2,
BCOADC-E2F1 OGDC-E2 3 Fl AMA-M2 HJ A 1)
SIARIE S, IR G RN E

1 wetSrik

1.1 FAORIE  BERUTHE PBC A5 UMEA By
() PBC A WA PEAR-AE 1Y) 2008 4F & 2014 4FE4 5¢
B R PEORHK DU PBC B LTS AR AR 374 1] (==
FORABMTE L ARER BB HE L ARE
B VTS = AR ERE M T2 R B AR EBAR
X EBE R EEST X M = ANRER) , H 5
63 1l Zr 311 1], 4% (55.6+11.8) % . FTA 48 A4y
Briv BB BI85 A LU N FRAE: (1) AMA-M2 I 7 24 K
W BAPE 5 (2) AR RFEE R (40 ALP #1 TBil)
SE TR (3) F RIS F IR FR AR B (4) TE
IR UG b 25 PR IR s TR RG I e R
AMA-M2 I3 2760 45 R ¥ 2 7R v K BH i &
B 559 A O 35 PR o % S 6 2 A T A IR e T
BRI (ELISA ) Rzl 560 , 1277 75 S5 R b 4k AMA-M2
ELISA {5 &R 45 9 LA 7 AR 498.3% %, H
H 184 1] PBC & A ES A 1 AE LA E 1 2 I R
BEkE, AT T UDCA 259 A AR 2218 0 14 3 1

1.2 IRRVCRMEE 3144 ALBL 943, 23, ALBI =

0.66 x1g [ TBil ( pmol/L) ] =0.085 x [ Alb (g/L) ],
ALBI 73 22 bR 1 9%, ALBI 4> < -2.60;2 %%,
-2.60<ALBI iF4r <-1.39;3 %%, ALBI #43>-1.39,
1.2.3 9% PBC W5 AMER XK R T, %A
ELEE T FRifE S PBC & E4T UDCA A fb R 2% 4%
28 A AR 2 1 I W AR U QT . UDCA IR 1 4F
Ja,ALP <3 x 1E % [ BR (upper limit of normal,
ULN) , K 4 & TR 2 3 % #% W ( aspartate transami-
nase, AST) <2xULN,TBil<17.1 wmol/L,

1.3 FEHMHIAHF 96 fLEFHE A ( Thermo 2
), 1575 YEARAIL  iMark B#FR1Y ( Bio-Rad 23] ) , /1y
A 1L ( BSA , Sigma 24 H] ), BAR i S AL EE AR 1 BTN
IgG HifA (Millipore A 7] ) o pET28a 2 {4  GBOS5-Dir
KIGIRA A (R RFHE TR T 550 A SR
LI ERE) .

1.4 PDC-E2 BCOADC-E2 fil OGDC-E2 H 4 & 14
Rl & R Red/ET 4] £ KR #l % PDC-E2,
BCOADC-E2 I OGDC-E2 & 41 & (1'°7 . 1% H
Primer Premier 3.0 #4151t Red/ET B 4[5 V5
519, 519 P50 L3 1, i e 5t 4 B 2w & B,
Pl HepG2 40 fifd ¢DNA itk , Hl PCR L R Y"1
PDC-E2 ¢DNA (1 686 bp). BCOADC-E2 cDNA
(1260 bp) Fl OGDC-E2 ¢cDNA (1 161 bp). &I
Red/ET A AW 11 cDNA 5 pET28a ik
L[5 A GBOS-Dir K7 352 4 & 1, 2% w5t 42 307 i
N AJHEAT Sanger 5 PRI U X I | W 1E A ) S
FARWBRA W BL21 HREIHFRE, A N i
WA 6-His bR ) PDC-E2 . BCOADC-E2 Fil C ¥y
£ 6-His #3210 OGDC-E2 HLE T, 4 Ni-NTA #
JEalifb ), >R FH 1 ot SR TR 0 5 TR M T e 5 L
VK ( sodium dodecyl sulfate polyacrylamide gel electro-
phoresis, SDS-PAGE) Rl 48 22 ,

1.5 ELISA kMm@ 400 KL PDC-E2
(100 ng ) , BCOADC-E2 ( 100 ng) F1 OGDC-E2
(300 ng) AHEHLE 4 C o 7% G0 BEIE A, vk H A
1575 Vet bl , B RR ik Y5 2% v ( PBST) Vit
4, FH 19 /N4 1075 ( BSA ) 35 A it 066 A s 7 £,
ZFIRMCE 2 h 5, FH PBST PEM 4 ¥k, 1 EEA
19%BSA ##1:1 000% FE, B 100 pL i A S L, 28
FIRMEE 1 h J5H PBST Pt 5 'k, FH 1%BSA #%
1:50 000FR BEHUR it S AL B bR ic BT A 1gG PLik , HL
100 WL MMA R AL, =R E 1 h J5H PBST ¥
5 U, AR Y) B (G B AL E0A ) AR A
(VU BRI T) 4% 50w, 25 Y i E 20 min,
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AL AW (H,S0, #EH) 50 L, JT iMark BEEAL
DIE 450 nm P (A E) , G50 HE .
A3 I AE 20 51 AMA-M2 BF P ) 4 Bl A i 3, 3

A YEFRRUEZE (5) , L A P{E+3s N cut-off {H, K
F cut-off [HHIE AA R,

K1 HBPUFEFENFEH cDNA PCR ¥ 1514

PUREAL SIMFSI(5'—3")
PDC-E2 F:CAGCCATCATCATCATCATCACGGATCCAGTCTTCCCCCGCATCAGAA
R:TGCTCGAGTGCGGCCGCAAGCTTCATTACAACAACATAGTGATAG
BCOADC-E2 F:CATCATCATCATCATCACGGATCCGGACAGGTTGTTCAGTTCAA
R:GTGGTGGTGGTGGTGCTCGAGTTCAATCTAGTAGCATAAAAGCTGG
0GDC-E2 F:ACTTTAAGAAGGAGATATACCATGGATGACTTGGTTACAGTC

R:GTGGTGGCTGGTGGTGGTGCTCGAGAAGATCCAGGAGGAGGACTCTG

T T RIS RS

1.6 Zeit2#5rhr  JH SPSS 22.0 B AT 51t 4y
Bro T BOR D 2 4 80 U BCR T K-W R 56, 7
2H (A% HE 3k H Mann-Whitney U K 55 5 43 2848
1w UK ] Pearson R KEE: . DA P<0.05 N2 R
AGitEE L,

2 HiR

2.1 PDC-E2 _BCOADC-E2 fil OGDC-E2 4 & 1
HMEE SDS-PAGE Z5R LA 1,

70 000 () S—
55000 -

40 000 -

B 1 SDS-PAGE Y #4ifb)5 3 Flr AMA-M2 $TJFE KA
RIEHEH

2.2 3 Fh AMA-M2 iR A5 PBC BT LI S
PR 4> A IF B ELISA Wl % #T PDC-E2,
BCOADC-E2H1 OGDC-E2 HE 45 1Y cut-off {F 435
47 0.332.0.359 F1 0.257, 374 5] PBC B MG 5
PDC-E2 .BCOADC-E2 Fl OGDC-E2 3 M JE A A
FIE A B H A5 3 ) R 86. 6% (324/374) . 88. 0%
(329/374) F135.0% (131/374) , 4 3 il 5 3 )5
FeNF I TC RN 1, (HH AMA-M2 #6300 45 58 BH 1
PBC 3% M3 % PDC-E2+BCOADC-E2+0GDC-E2 |
PDC-E2 + BCOADC-E2, PDC-E2, BCOADC-E2.
PDC-E2 + OGDC-E2, BCOADC-E2 + OGDC-E2 il
OGDC-E24 i P R 5155053 5 119 164 .33 43
8.3 F1 1 ffl, PDC-E2 + BCOADC-E2 + OGDC-E2 .
PDC-E2 + BCOADC-E2 . PDC-E2, BCOADC-E2 &

PBC B IME A RO A DL IR 2 467 ) S
SrAILL A B C 1D BRI,

2.3 CEWHUREFRA VL E PBC B ALBL 43
HJEERMLE MR ALBI A=0H2E PBC BE
VRO ah R AR IR RS> ALBI-1.2 3 %%, 4 Fif
B LR A A E] A £ ALBI-1 f 3 L A7)
f&F C F1 D #ix8, ALBI-3 24 H % Lt &5 F C Fl D
B, 2 5 A G # B (X 430 14.174 Al
14.167,P $<0.05) , B £ ALBI-1 2 835 1 L1
T ¢ M DX, ZRARITFE XX 550K
10.350 £19.510,P 3J<0.05) , W3 2,

Fz2  EWWHUREAN A A PBC 3 ALBL 432

THOL [ n( %) ]

TR ALBI-1 %%  ALBI-2%  ALBI-3 %
AR (n=119) * 28(23.5) 66(55.5) 25(21.0)
B (n=164) "~ 47(28.7) 95(57.9) 22(13.4)
C#z (n=33) 19(57.6) 11(33.3) 3(9.1)
D 5 (n=43) 23(53.5) 17(39.5) 3(7.0)
X? 16.243
Py 0.013

Heox AR S C B, X2 =14.174,P=0.001 ;A 505
D AR, X2 =14.167,P=0.001; == B 5 C R LK, X2 =
10.350,P=0.006;B #iz05 D = b, X2 =9.510,P=0.009,

2.4 UDCA HALR 2 MR R & B B 0] 3 R s
PR R A EEE 1 AR e B IGTT 1 A TTA
ARG B0 25 R 1Y 184 ) F8 35 4T UDCA 25941k
BRSNS N 8 BB 3 AR 95 A 89 4
24 N R S51.6% , AN N BRI EE S5
BCOADC-E2 1 [ Ji %% (189.9%) fm T A i 24 4%
(77.9%) , 25 A %1 E X (P<0.05) , L% 3, C
B AR A B FE LR E T A B D B, 22
SAGRIHE XX 735124 5.096 ,9.403 1 7.993,
P 1< 0.05), L% 4,
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RT3 DB HARE B AR RN R L
i PDC-E2  $it BCOADC-E2  $it OGDC-E2

A (%) (%) (%)
WA (n=95) 93.7 71.9 37.9
AWM (n=89) 89.9 89.9 37.1
X? 0.885 4.843 0.013
P 0.341 0.028 0.909
FTaH BT IAT LR AR ] R A AN B 25 FR
ki [(n(%) ]
245 NAEBE  RNERE
AR (n=64) 29(45.3) 35(54.7)
B (n=78) 43(55.1) 35(44.9)
C#ixl*(n=22) 4(18.2) 18(81.8)
D (n=12) 8(66.7) 4(33.3)
X2 11.285
P 1A 0.010

0 .#,C B S A B AR, X2 = 5.096,P=0.024;C #i 5 B
b, X2 =9.403,P=0.002; C #3055 D B L4, X2 =7.993,
P=0.005,

3 itig

4 60 4FEAR Walker 55 % 31 PBC H & L1
TE1E AMA 80 4FAC Gershwin 25 & B HE) v AMA
IBTIR N, PDC-E2,90 R —2 A BCOADC-E2
1 00GDC-E2 1.2 AMA [i¥iEZe™ |

Wi 92 34 R Pl e 2 BRI VA R PBC £85I
5 PDC-E2 . BCOADC-E2 I OGDC-E2 f4 Jz )i %43
SR 81.7% .59.1% Fl 27.4%" | 5 A HF 5% 45 B 1y
86.6% . 88.0% Fl 35.0% i — & W 22 5, L H 2
BCOADC-E2, A#f5¢% H B BCOADC-E2 &4 K
A BE, Leung 21 G0 AMA-M2 W45 A RE TS
BCOADC-E2 KBt 1< B 2 IE ARG, X T fig & 3
LER SR EEF N, PBC B MG S 3 MR
PN BB LA 7 i, A 5 45 S 2k TR
PBC % LA PDC-E2+BCOADC-E2+0GDC-E2 ( A #
) .PDC-E2+BCOADC-E2( B #=,) .PDC-E2( C £
) Ml BCOADC-E2 (D #E5X) 4 Fh sz b #5580 =
SIMTPLIR AL S PBC S AN Ay XU R 19 ¢ &
FB, PBC TG AN = KU 41 ALBI-3 2% (B 35 7
A B .C 1 D B Y H R BRAG, Hoh A 5 C
D B2 R HA G F 8 S R AR &
HEXT PBC il J5 (14 52 Wi £ 78 & AL, 5 PDC-E2
BCOADC-E2 1 OGDC-E2 3 AN J5 24 8] I A s
NEPE PBC R 905 105 AN 1) B 55 5

AT 5T R FH 5 16 995 2 23 D\ o de 7 SR AR
M EEL 1 ARiEXT PBC fR 45 UDCA A4k N & 4743
KU I NEMANEREMLES 34

AMA-M2HTL R R AN WL SR e 7 s AR =43 A 1Y

S, EE R E AN A B E X BCOADC-E2 1Y i b
SR 0 A AL, (N 25 2 i BE P R Gk
77.9% , ARHFREEHRIE x5 BCOADC-E2 1 )%
N UDCA W28 PBC 3 LA & AN 28 FR 3 1Y 2
i A5 PDC-E2 A7 KW AN I 285 S8 38 L 461 D0 32 v
TR, Wi 3 A8k 2 AP A R B A
PR 4 285 RN AN R 265 BB I EL B AR 22 HDOR B BB, 3
7% BCOADC-E2 il PDC-E2 $iJ5i 25457 il fiE 5 UDCA
MRS (HATREAELEACHARH . FE4 R BEsE h
WEEL ER TR 2 RBEEMES
BCOADC-E2H1 PDC-E2 S 1 53 B [ 25 57 , - R s L
N5 S Re AR bR A S A AR A A L S
UDCA Jr 2L AH e

4 B¥CHK

[ 1] Terziroli Beretta-Piccoli B, Mieli-Vergani G, Vergani D, et al. The
challenges of primary biliary cholangitis; What is new and what
needs to be done? [J]. J Autoimmun, 2019, 105 102328.

[2]Lindor KD, Bowlus CL, Boyer I, et al. Primary biliary cholangitis:
2018 practice guidance from the American association for the study
of liver diseases[ J]. Hepatology, 2019, 69(1) . 394-419.

[3]Chan AW, Chan RC, Wong GL, et al. New simple prognostic score
for primary biliary cirrhosis; Albumin-bilirubin score[ J]. J Gastro-
enterol Hepatol, 2015, 30(9) : 1391-1396.

(47Tt T, Ishigami M, Morooka H, et al. The albumin-bilirubin score
as a predictor of outcomes in Japanese patients with PBC: an analy-
sis using time-dependent ROC[ J]. Sci Rep, 2020, 10(1) ; 17812.

[ 5] Bassendine MF, Jones DE, Yeaman SJ. Biochemistry and autoim-
mune response to the 2-oxoacid dehydrogenase complexes in primary
biliary cirthosis[ J]. Semin Liver Dis, 1997, 17(1) ; 49-60.

[OTIME. mh DU AR e IR JFE B A 4 e PR R o T ) J ik
K TNFSF15 BBFFE[ D). Miat: AR, 2016 13-15.

[7]Zhang Y, Muyrers JP, Testa G, et al. DNA cloning by homologous
recombination in Escherichia coli[ J]. Nat Biotechnol, 2000, 18
(12): 1314-1317.

[8]Selmi C, Bowlus CL, Gershwin ME, et al. Primary biliary cirrhosis
[1]. Lancet, 2011, 377(9777) : 1600-1609.

[9]Moteki S, Leung PS, Coppel RL, et al. Use of a designer triple ex-
pression hybrid clone for three different lipoyl domain for the detec-
tion of antimitochondrial autoantibodies[ J]. Hepatology, 1996, 24
(1):97-103.

[10] Leung PS, Chuang DT, Wynn RM, et al. Autoantibodies to BCO-

ADC-E2 in patients with primary biliary cirrhosis recognize a con-

formational epitope[ J]. Hepatology, 1995, 22(2) . 505-513.

(o7 B #9:2021-06-20 )
(&3 HRig. X AF)





