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(FEE] BH X6 MNATRIBERMLR B (AgB) W87 £ F A7 FALPUF AN 3 A~ AgB W #0373 I E 47 10 35 = AT
BB, PP ZRNBIENEHME.  Fik AL RMEAHUE MEA-26 il A— B Linker J¥ 5, N MEA-49
BB . I I-TASSER 762k 55 #8 BE400 40 BT 26 4 0 = 4B 4540, L8 2 A4 B AR 7 80 A Rl (H = 4 454 R Rl i 4L Bt )R (MEA-
26 Fl MEA-49) 7&#f & A v 2 0y vk i 22 5 . 11 % ELISA J5 k% 6 2 £ i H1 R (MEA-8, MEA-20, MEA-26.
MEA-36. MEA-49 1 MEA-52) . 3 B0 JR (AgBl. AgB2 Fll AgB4) F1 2 AXF MR HLJF (Trx F1 Linker) 47 4 i
232 {7 MLV AR (2R BR W55 F8 3 LV 112 1 . 22 D BRBR W s 503 L35 35 1 . %8 R M S0 3 L3 43 473 gl B L 75
424y, HHH ROC B L& 53T A TR0 R X ARDBRER M) 05 58 38 LW M2 Wi i (i, S8R 4RI 25 R R, MEA-26
[ 20 AR BLAEE, ROPATHES ; MEA-49 2407 KA B 43 88 B S, 19 25 K9 3% . T MEA-49 BT 5 A 0 2480 4z ok 2R 1) 9
AE MW I M (2.88+2.02) . HUSME (92%) FIZWIACE (89%) ¥ T MEA-26 $T)i (2.54+2.02, 78%, 82%).
ELISA #4588, MEA-20 (2.24+1.31), MEA-26 (2.54+2.02). MEA-36 (2.44x1.51), MEA-49 (2.88+2.02) #il MEA-52
(2.50£1.37) 55 5 A0 50 D00 290 47 3K ) g A8 357 10975 1) S B ME 2 1 T AgBL Bl (2.15£1.26) , 2 R A B H I £ Br
TR BB CE I R RS AgBl BUIR M LY, 2R UG X (P>0.05) . MEA-52 F0JF K6 0 4% R ) 95 28 2 if v
(1.27+0.70) 45 RE 1T B 255 F AgBI FLIR (0.95+0.13)  (P<0.01), 6 /~Z5 320 Bt JE ARG I £ BRI 375 04 52 Bz AL MEA-8
ORI R E (1.0420.15) 5 AgB1 #TJ5 (0.89+0.07) 25 H Gil % & L (P<0.01), ROC MIZR&5 R B/R, 3 WL
BU G N0 200 HE R R o A L 1 SO L AgB1 PR B, N 77%; MEA-49 (92%) . MEA-36 (92%). MEA-52
(87%) 1 MEA-26 (78%) % 4 N2 RALHUE MK I UK ER) &+ AgBl LR, S8 ZRALHUE MY SR S0 MR T
WA B, MEA-49 P15 XA 6] H 25 1L 38 A S0 P 2 38 T H A e 50 40 [R11H = 4k 25 44 R [/ i) MEA-26 B .
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[Abstract]  Objective To evaluate the diagnostic value of six recombinant multi-epitope antigens and three AgB
subunit antigens from antigen B subunit of Echinococcus granulosus. Methods A linker sequence was inserted into the
sequence of MEA-26 to make it an MEA-49. [-TASSER on-line server was used to analyze protein structure. The reac-
tivity of two multi-epitope recombinant antigens with the same target sequence but in different tertiary structure was com-
pared. The reactivity of six multi-epitope antigens (MEA-8, MEA-20, MEA-26, MEA-36, MEA-49, and MEA-52), 3 sub-
unit antigens (AgB1, AgB2, and AgB4), and 2 control antigens (Trx and linker) was determined by indirect ELISA.
The assays were performed on 232 serum samples separated as follows: 112 sera from patients with cystic echinococcosis,

35 sera from individuals with alveolar echinococcosis, 43 sera from patients with cysticercosis and 42 sera from healthy
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individuals. Their diagnostic performance was assessed by receiver operating characteristic (ROC) curve analysis. Results
Tertiary structure prediction showed that the epitope regions of MEA-26 were closer to each other and aligned in paral-
lel, while that in MEA-49 were farther apart from each other and formed two independent domains. Serological analysis
(2.88+2.02), sensitivity (92%) and diagnostic efficiency (89%) of MEA-49 were
higher than that of MEA-26 (2.54%2.02, 78% and 82%). MEA-20 (2.24+1.31), MEA-26 (2.54+2.02), MEA-36 (2.44x
1.51), MEA-49 (2.88+2.02) and MEA-52 (2.50+1.37) showed a high reactivity to the sera from patients with cystic

echinococcosis, which was superior to that of AgB1 (2.15+1.26). There was no significant difference in the reactivity to

revealed that the mean P/N value

sera from individuals with alveolar echinococcosis between multi-epitope antigens and AgB1 (P>0.05). MEA-52 showed a
high diagnostic sensitivity in cysticercosis cases(1.27£0.70), superior to that of AgB1 (0.95+0.13) (P<0.01). The reactiv-
ity of MEA-8 (1.04£0.15) to sera from healthy individuals was significantly higher than that of AgB1 (0.89+0.07) (P<
0.01). ROC analysis showed in the cases of cystic echinococcosis, the diagnostic sensitivity accomplished with AgBl1,
AgB2, and AgB4 was 77%, 55%, and 66%, respectively; the multi-epitope antigens of MEA-49 (92%), MEA-36 (92%),
MEA-52 (87%), and MEA-26(78%) revealed a higher sensitivity than AgBl. Conclusion The reactivity of multi-epi-
tope antigens is superior to that of AgB subunit antigens. The reactivity of MEA-49 is higher than that of MEA-26 which

has the same target sequence but in different tertiary structure.

[Key words]

Echinococcus granulosus; Antigen B subunit; Multi-epitope antigen; Serological analysis

Supported by the National Natural Science Foundation of China (No.30872211)

*  Corresponding author, E-mail: jlsh_819@163.com

AgBHT I AIURL R K ) 2 R b 5 B A 3
JE, PR AI90% ), ELAg i R A SR SR A
IR S ME L AgBE R 2 WL L R A
REED, HATE % & AgBIE # A7 3 [K 3G 54357
AgBIEA IR 2 MARR IR | 18 EMRMEF LR LT
B By s, S BOR R 9T 3 i 25 1 K SR AgBHIL J5t Y
TR AR S R 22 S ORI, T SR % B A
R AL R AL B A — P+, AT RES IR
DR 45 0 BV, 2 38 o 2 S AP R SR L AN R T ik
R, HEITHE R AgBHU IR 2 TR0 . A DR 82 A6 11T 1D
(R 52 T 6T AgBHL i S 05 14 54~ 37 B 7 J5E % e 3ok 4
S LS W OB PE AT T AT, SRR, CRIET
SRR 2% SR ) SR A AR R S (TR B RIVR 3, or-
thologous subunit) [ 2382 )7 51 A 5 & (83.1%
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maZy 7, VU ERCA IR Y) (TMB) 19 B 78 [ Merck
NHE, 2 H SRR (Multiskan spectrum  1500-342)
A2 2 ThermoZ2s 7 P2 i o

1.2 &k TR RO RS . 31 AgB
V. B 2 BT AR ER W Ok YR Y AgB1 . AgB2F
AgB42Bl 6~ Z R EAPLE (MEA-8, MEA-20,
MEA-26, MEA-36., MEA-49fIMEA-52) )& W Fll &
kS WL SCERY, Hop ) fE MEA-26 B0 J5 46 A — Bt
LinkerfF 91, i H = 4E2540 K A2 4L, U MEA-499t
i 642 A FALHUT A 73 5 & A 2~51 AgBIl 457
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SR RN, BT (CHpET32a+78 #iAk 5 S
FiRJG AR EE ) FlLinkerdi 7 (—BORIEF
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ZEAE I I 45 FF b 5 2 0 R o Tex 8 11 A Linker 25 1
1) S o
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Table 1 The different combination of AgB subunits or epitopes
in six multi-epitope antigens

yog AsB PIFH QEEALT)  AgBEMFA (Ffi) MG EA
A t';\ Complete sequence of  Partial sequence of Fusion
nhigen AgB (subunit) AgB (epitope) protein
MEA-8 AgB2., AgB4 Trx
MEA-20 AgB4 . AgBl Trx
MEA-26 AgB1 AgB2, AgB4 Trx
MEA-36  AgB4. AgBl. AgB2 Trx
MEA-49 AgB1 AgB2. AgB4 Trx. Linker
MEA-52  AgB1., AgB4. AgBl AgB2, AgB4 Trx
13 iy ORIETHE ., Jlmmmmagx, 2

FAR G RIS R M 8 . b, A0k ik
i (eystic echinococcosis) 844 MLIE 1124y, £ 55 Bl
ERMIJKE  (alveolar echinococcosis) H & IMIE351, %
WG (cysticercosis) [ MIFA30y o il AL 1542
By, KRAWATIX CHrge20fy) MARRATIX ((RifEi22
B3) o bR B AL R 2 HERR T A A A R
H 285 B WO BT A I I SE BT Sy B (IR i 95 i
) SUATE (@R ).

2 Ak

21 E G MR Bop ke Hea [ HI-TASSER
TE 2 Ik 55 #%  ( http://zhanglab.ccmb.med.umich.edu/I-
TASSER) "/ 41 43 #fr 22 3% 1 5 20 Ht J5t MEA-26 1
MEA-491 =4E4548 , FF 40 Hriz2A> B As ¥ 41 Al e H =
AL S AR AN () B BE S I 355 A5 ot AR T e s I ) 22
2.2 ELISA# 4tz 69 5 m R F A $2 ELISA J5 i
SEHT LA HUE (3 WA H A i i AgBL, AgB2
AgB4, 61 Z RN HAPUFMEA-8~52L4 K 24X B4t
S Trx M Linker) 522 B3 BRER M5 | Z00RL 3K ) 5 A1 4
FE i S g, LA R Ad RN LT 420 3523243 1) B i
PEo ERANTE . DAAS S ORAF AR T4 FH A I 375 AR 9 428 1
TR AE R A AL R ARG I S 56 1 4 0 3, 5 R AR
WREPTE (5 pe/ml) A#96fLHk, HAL100 pl, 4 C
A8, FE0.05%0 i -20 9 PBSYEM 3 UK, 1%4- IfL 35
FE 37 CHMh, [ PR3, AT 200% B
B RFAR M5 100 w1, 37 CHFE 1 h, [H_Lyet3wk, Jn
AFEHLAHRP-IgG (1:2500) 100 wl, 37 CHEE1 h,
YE% )5, TMB I {520 min, 2 mol/L. H,SO,2 11 )2 v ,

42 H BN EEAR I E WOGE (Asoff) o AN R YRS I %
PEFHP/NELAEL (P A6 00 I 375 it AR A o fEL, NH A 1K
J A MG A st B HEATARHEAL .

23 ik TAEAFAE W & (receiver operating char-
acteristic curve, ROC) &# N FHSPSS 13.0% 4 f1
WY 2 B AR SRR #h 48 27 5 PR M ELISA A I A [F]
PO AIURL IR ER )95 8 VG R IZ W e, 1153 & A
PG DUAE Sh 0 e S (BBUSME 5 e S 1 2 F0 Dk e R
AR IP/NAE ) AT AR (IR ) . ROCHIZ
T YT R R 12 W 2R G0 PR B P2 W 45 SR 40 A 1Y
HERE, REZWHSEANE R /N, AR R B
W ESE R, JFEd T EROCHZ T Bl (JE
0.5~1) fEERITHT,

3 FHItESW

X AN TR) e D A I 43 261 00 355 1) PAN (B AT LL R,
I TREALUEAR IS, RAFES RSk, K
7K #Ea=0.05,

# =X

1 EASHTHE R %R 00

I-TASSER7E £k Ik 45 % #0022 2= A 11 J5E MEA-26 F1
MEA-491%) = 4EZ5 BRI ZE S R, F i K BAE2 3]
R S5 B R ), MEA-264 J5 19 26 1 X A0 5.
ST, SOPATHES; MEA-49%T i i T Linker 7 81 11 4
A, B DI B4y BT B ST W 25 R I (B(1) . o
AR BN (£2), MEA-49HT AR I 41k
Bk ) B A VG PN S (2.88+2.02) , B
(92%) F1i2 WisiR (89%) %5 T MEA-2647T Ji
(2.54+2.02, 78%, 82%).

A: MEA-26; B: MEA-49,
. EOERFEM X, 6 Hlinker T,
Note: Yellow parts showed the reactive epitopes, blue part showed the

linker sequence.
El1 MEA-26F1MEA-49%1 & B = 4k 45 14 Fr il 4 BY
Fig.1 Tertiary structural models of MEA-26 and MEA-49 antigens

2 ELISA#TZ R
3T ALY AgBl . AgB2F1AgB4, 6%
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FAL LA PR LA B 24 % BT Trx il Linker 2 114471
Ji G S0 00 48 R IR WA | 22 o AR s R 2
BFME, DA AR MG WELISAZS R WoR, Trxfil
LinkerX} B30 JR 5 440 10035 /) S i B EAH T, KBSl
25 (P>0.05), 6712 R AT A £ BN I T 1Y
B AL MEA-84T J5% ) S i % (1.0420.15) 5 AgB1
MEERBASEI#E X (P<0.01), $#ARMEA-8HLJR
B AR 45 SR SR B . MEA-20 (2.24+1.31) . MEA-
26 (2.54£2.02) . MEA-36 (244 £1.51) . MEA-49
(2.88+2.02) FIMEA-52 (2.50+1.37) 25572 F£ AN
Jir A 0 2 R R W 5 R I R B 2 R T AgBI
PrE (2.15+1.26), HH, MEA-49FIMEA-524T J5 i
B 5 AgBIHL IR Y 25 5 A g it 2 3 3L (P<0.01)
IXMEA-847T )50 (1.62+1.04) Ik T-AgB1¥i)5t, HIEL
eSS (P>0.05), 2 3RAH0RAL I 2 55 ek
BRI A SN PE S AeBIB IR B bR, 25 R RS
2 (P>0.05) ., MEA-524T JF K I 42 B2 ) #8 25 1fiL 15
(1.27+0.70) 1 = it B % & T AgBLBLJE (0.95+
0.13)(P<0.01) (52).

2 ELISA#RNTRCSAREMSRUEAREN R
Table 2 Reactivities of subunit antigens and multi-epitope
antigens from AgB subunits of Echinococcus granulosus
detected by ELISA

AURERERMTG 22 B RER ) T

LTI & T Al B (e
ﬁ;.ﬁ S“’.“““ from S"'?“m fm.m S/e;:um fr(?m Serum ﬁfrom
Antigen pallz}nz_t%icw1th pat;i::/l;zl ;ﬂ;lth palie‘nls wi_th healthy
echinf})féocéosis echinoéoccosis cysticercosis persons
AgB1 2.15+1.26 1.36+0.61 0.95+0.13 0.89+0.07
AgB2 1.40+0.68 1.02+0.36 0.97+0.20 1.03+0.14
AgB4 1.93+1.23 1.32+0.44 1.14+0.22 1.12+0.10
MEA-8 1.62+1.04 1.25+£0.46 0.94+0.12 1.04+0.15"
MEA-20 2.24+1.31 1.47+0.93 0.83+0.25 0.89+0.28
MEA-26 2.54+2.02 1.31+£0.94 0.95+0.17 0.94+0.09
MEA-36 2.44+1.51 1.66+1.11 0.85+0.23 0.92+0.19
MEA-49 2.88+2.02" 1.58+1.26 0.99+0.51 0.83+0.16
MEA-52 2.50+1.37" 1.85+1.22 1.27+0.70" 0.97+0.10
Linker 1.17£0.30 0.97+0.30 1.10£0.48 1.02+0.12
Trx 1.12+0.31 1.04+0.28 0.96+0.15 0.94+0.11

i 5 AgBI L4, ** P<0.01. Note: vs. AgBl, ** P<0.01.

3 LEHMESR

ROCHHERZE R W7, 34> 30 557 470 i A 00 4
BR 88 S8 I B O E DL AgBL IR W, N T7% 5
MEA-49 (92%) . MEA-36 (92%). MEA-52 (87%)
FIMEA-26 (78%) “541Z2 R A5 ry A6 T S0 4
T AgBl; MEA-8 (63%) FIMEA-20 (61%) M)
JEPEAE T AgBL ($£3),

R3 AREHEKNME IS EHNESS R
Table 3 Diagnostic value of different antigens in sera from cystic
echinococcosis patients

BAPEXT R P -
o P g R KPR
Antigen Negitive Cut-off Sensitivity/% Specificity/% Area under
8 cuntr(%l serum value ¥ P Y7 ROC curve
AgB1 0.89 1.60 77 83 0.87
AgB2 1.03 1.45 55 89 0.75
AgB4 1.12 1.49 66 83 0.77
MEA-8 1.04 1.48 63 84 0.81
MEA-20 0.89 1.50 61 89 0.83
MEA-26 0.94 1.59 78 82 0.82
MEA-36 0.92 1.62 92 70 0.88
MEA-49 0.83 1.64 92 73 0.89
MEA-52 0.97 1.56 87 69 0.85

i

B T AR A F AL 2 & A A e e
DR B K A e S P 19 AE AgB 0 B9 Tex A Linker 25 FH
M ERRAE S BRI, WSS EATTS & LS A Y S
P, RN, TexHlLinker X BT 5 421 1 3 (1) )2
NEEART, CRE 2SS (P>0.05), RUIEHHE
H 9 Tex Fl Linker 37 81 6 45 S P4 46 00 JC WY 2 52 e, 1A
U, AT HERR E L0 A A Tex B 1 il Linker 8 [ 5
25 L5 B i AR e SR O, 1 EE A R S A R 43
I35 SN 22 A 2l T HF 5] (AgB)F41)
AN TR 7 HE Y

AWFEEE R BN, fE6 P ZRABLE T, MEA-8
JEME— AT ABUT AN Z KA, FEFATR il
AgB2 I AgBA4 T B3 Yo 4117 ol BR ) 9 £ A I 375 A9 AG: 0
RO 53 59 S 55% F166% . 75 H AgB2 I AgB4 24~
BT Y 22 R A BT R MEA-8 £ 15 AgB2 Fil AgB4 W 47 (1)
R O (63% ), {H R PE 5 IK T AgB1 4T R
(77%) , o D4 Je A I 375 i IR 4 S et f = (1.04=
0.15) 5 FEFATAGI v, G D0 480 o Bk b 5 A8 5 1M V5
SHOR A di e I PR S AgBL, N T77%; 5454 AgBl
P F A7 1) 22 FRAAH G0 s A T 2R R K 0 IV )
PINHIE 4 75 F AgB1,  HL.44 2 F 0 40 J5 i) A6 1 3 Je%
PEA T AgBLUWE A7 B Jat, 5 o A6 D s M ey
(MEA-36 FIMEA-49) 1]i592% ., biR24~ZF it
o BR T A AgBLWE AL KA I8 E A AgB2
AgB4W L, (MEA-36) #i# % (MEA-49), /R
AgB2F AgB4A4T Jit & AL 7] Bp ] AgB1 3 A7 2 vy A6r i %%
AP W25 8 T 2 EE RO P RMEA-52,
RIS A21AgBl, 24 AgB4RIT > AgB2AE5 A~ A, Il
15 7 I 2R I MEA-52470 )5t -5 4 2 ) o 8 5 1l 7% 19
e RN MR, S5 RIEAEAE
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