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HBGAs HBGAs ,37°C
NoVs , , PBS-T 4 ; 100 pL
, , 37
NoVs Tian 8 1e < , PBS-T 5 :
Guyader 'Y 100 pL TMB ,37°C 20
(Crassostrea gigas) (Crassostrea min; 50 uL 2 mol/L ;
virginicia) A , 450 nm ODysg
NoVs , PBS(pH7.4)
NoVs , / (P/N ),
(Crassostrea gigas) (Sinono- PN =21
vacula constricta) (Ruditapes philip- A HBGAs ,
pinarum) (Mytilus galloprovincialis) ELISA ,
(Scapharca subcrenata) (Chlamys farreri) B H
6 R A B H 1.2.2 HBGAs ELISA
3 HBGAs ELISA , (1)
HBGAs , 5g (oyster stomach and
HBGAs , digestive tissue, OSDT), PBS
NoVs , 2 min; 3 000 r/min, 4°C 15 min,
NoVs lg ImL 1g 2
1 mL 1g 3mL 1g 4mL 1g:5mL5
OSDT 3 , P/N
11 , P/N
1.1.1 A B H HBGAs ( 2)
) Covance ; (TMB) 4°C 37°C 1h 37C 2h 37C 3h 37C 4h
Sigma ; IgG 3)
IgM ,
; ; H20; -20 I 400 1 800 1 1000
; 96 Corning 1 1200 1 1400; 1 1000
1.1.2 2011 , 1 2000 1 3000 1 4000
4)
9 , , 91 )
; 65 77 0.5 1.0 1.5 20h4 ;
57 72 69 05 1.0 1.5 2.0 25hS5
1.2 ,
1.2.1 ELISA 100 pL A B H HBGAs ELISA
, , 4°C 1.2.3
, ,  PBS-T 3 ;360 , ,
ul  10% ,37°C 2h, P/N
, PBS-T 3 ; 100 pL 1.2.4 HBGAs
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ELISA 9 2.1.4
6 HBGAS , PN 4 ,
=21 , P/N ,
15h 20h
) 1.5h ,
2.0 h, ODysg )
2.1 ELISA OD.so i P/N
2.1.1 2.1.5 ELISA
, 1 , ELISA : 100
: lg 3mL PN ; ul 1 g:3 mL
, ,37°C 2h; 360 puL 10%
HBGAs , 1 ,37°C 1.5 h; 100 pL 1 200
g 3mL HBGASs , 37°C 1.5 h;
2.1.2 100 uL 1 000
, ,37°C 2h; 100 uL
2 ,37C 2h P/N TMB ,37°C 20 min;
, 37°C 2h 50 uL  2mol/L , 450 nm
2.1.3 ODyso
3 , 2.1.6 2011 4
, 4 OSDT
, , PN , (n=5),
PN =21 5 ,
, 1 1 200, 5%, ELISA
1 1000

x1 TRBRELAHEEBEKARLFRR PINE

Tab. 1 P/N ratio of oyster stomach and digestive tissue supernatant of different dilution ratio

dilution ratio

ODASO
lg 1mL lg 2mL lg 3mL lg 4mL lg 5mL
positive 0.13 0.138 0.148 0.115 0.097
negative 0.033 0.033 0.032 0.032 0.029
P/N P/N ratio 3.94 4.18 4.57 3.57 3.34
x2 TEASHEEHETH PINE
Tab. 2 P/N ratio under different coated conditions
coated condition
OD450 N . N
4°C overnight at 4°C 37C 1h 37°C 2h 37°C 3h 37C 4h
positive 0.15 0.135 0.132 0.153 0.135
negative 0.045 0.042 0.027 0.063 0.039
P/N P/N ratio 3.33 3.32 4.71 3.40 2.44
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F3 —HMIXBAEHRLLSEN PN & , 72.3%  84.6%, 77
Tab. 3 P/N ratio under different primary antibody and
secondary antibody dilution ratio 7 9 16 A
;6 28 H ,
primary antibody secondary antibody dilution ratio H .
dilution ratio 1:1000  1:2000  1:3000  1:4000 ’
B s 76.9%
1:400 9.17 6.73 5.56 2.62
0
1:800 7.53 5.04 4.2 2.02 77.8%
1:1000 4.24 3.01 2.54 1.56
InES: S e
1:1200 2.94 214 195 129 H 6 6HMIAH HBGAs M it & _
Tab. 6 Detection rate of HBGAs from six kinds of shellfish
1:1400 1.91 1.51 1.39 1.19 %
4 — R HORE R R AT E Y PN A Ao B o
< _}'L - }'L?f;m L ‘ 18] & shellfish species type-A  type-B  type-H
Tab. 4 P/N ratio under different primary and secondary -
antibody reaction time Crassostrea gigas 100 0 30.7
n Sinonovacula constricta 72.3 76.9 0
/h . R
primary antibody secondary antibody reaction time Ruditapes philippinarum 11.6 0 0
reaction time 0.5 1 15 2 25 Mytilus galloprovincialis 28.1 0 0
0.5 2.09 284 323 3.48 3.81 Scapharca subcrenata 100 71.8 0
1.5 2.75 3.67 4.86 5.36 5.17
2 3.18 3.98 4.19 5.36 5.02 3
Fz5 HtAFMEILKER NoVs )
Tab.5 Results of intra-assay and inter-assay
intra-assay inter-assay [16] ’
sampleno PN % PN 1%
P/N ratio CV P/N ratio CV
1 19.05 2.24 19.21 2.99
, NoVs
2 18.97 3.44 18.93 2.47
[17] [14]
3 19.38 464 18.89 1.47 Le Guyader
4 18.81 3.66 19.63 224 , NoVs N
Tian % (Crassostrea virginica)
2.2 HBGAsS , , 21
3 A 6 H R
, 2011 (tfNLVP)
R P/N R A HBGAs , INLVP
6 ,INVLP A HBGAs
6 3 6 A s
6 6 3 ,6 A  HBGAs,
HBGAs , A HBGAs NoVs
A . Tian ['*P! Le Guyader (14]
: , Tian (Venerupis japonica)
, A (Mytilis edulis) A ,
, A , GGI
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Use of ELISA for the detection and typing of three HBGAS in
shellfish

LIU Shuaishuai?, YAO Lin', MA Liping', ZHOU Deging', ZHAO Feng'
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Abstract: The histo-blood group antigens (HBGAs) located on cells of the human gastrointestinal tract function as
receptors for NoVs. It is hypothesized that HBGA-like receptors are present in shellfish and are responsible for the
specific accumulation of NoVs. We used human HBGA-specific monoclonal antibodies (MAbs) to develop an
ELISA method for detection of three forms of HBGA in six bivalve shellfish species (oysters, razor clam, clam,
blue mussel, blood clam, and scallop). All six species expressed type-A HBGAs. The detection rate of type-A
HBGAs was 11.6%, 28.1%, 72.3%, and 84.6% in Ruditapes philippinarum, Mytilus galloprovincialis, Si-
nonovacula constricta, and Chlamys farreri tissue, respectively. All samples of oyster and blood clam contained
type-A HBGAs. Type-H HBGAs were found only in oysters with a detection rate of 30.7%. Type-B HBGAs were
present in the razor clam and blood clam (detection rate of 76.9% and 77.8%, respectively). Our results suggest
that multiple HBGAs are expressed in bivalve shellfish and provide insight into the mechanism of accumulation of
NoVs by bivalve shellfish.
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