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1 ABO

ABO , 1900 Landsteiner ,

20). ABO , Table 1

, A A H , B

. , B B H , A .

O H , A B , AB

A , B H , ABO

.

Table 1 ABO blood group system

ABO , Fig. 0-1 O H , H

Fucose(Fuc) , -N-acetylgalactosamine (GalNAc) 1-3

A A , Galactose (Gal) 1-3 B B .

, A O B AB , 4 3 2 1 ,

39).

Phenotype Antigen Antibody

A A, H B

B B, H A

O H A, B

AB A, B, H
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Fig. 1 Structure of ABH blood group determinant
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4 ABO

ABO , , 7, 33, 35, 53), 7),

(mixed cell agglutination reaction: MCAR)59), (Enzyme Linked 

ImmunoSorbent Assay: ELISA)43) , ABO

. ABO 4, 56),

,

.

5 ABO

, , , ,
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, 35). ,

AB , ABO B

. , Acinetobactor A

, A

35). , Aspergillus Penicillium A

63), , ABO
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, glycosidase , ABO

. Iseki , A , Clostridium tertium14), B

Bacillus cereus13), O Bacillus fulminans15) . ,
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1). ,

, A B GalNAc Gal

, H , O .
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1

ELISA ABO

1-1

ABO , ABO .

, . ,

. , ABO

, , , ,

. ,

, ,

. , ,

ABO

, . ,

ELISA , ,

, ELISA

, ABO 9, 17, 28, 31, 44, 54, 55), Lews 48, 49), Rh 27) .

ELISA ABO ,

ABO ,

. , ABO

, . , ABO

8),

. , ABO

,

41). , , 2, 30)



14 
 

62) , ELISA

. , ELISA ,

ABO ,

ABO , . ,

.

, ELISA . ELISA , 33, 58),

34), 26, 36), 51)

. ELISA ,

, , ABO

. , ABO

, , ELISA ABO

.

1-2 ELISA ABO

1-2-1

(Blood typeA(tri)-PAA, Blood typeB(tri)-PAA; Glycotech) ,

A, B

, Phosphate buffered saline (PBS, pH 7. 5) 1. 0 mg/ ml ,

PBS . Proteinase K , QIAGEN proteinase K (PK; QIAGEN)

. , F96 MAXISORP NUNC-IMMUNOPLATE (NUNC) ,

0. 05%Tween20 PBS (PBS-T) .

Bovine serum albumin (BSA; ) PBS 1. 0% (BSA-PBS). 

, A, B(gamma Biologicals), novaclone Anti A, B(Dominion 

Biologicals), A, B ( ), A, B(Biotest 



15 
 

AG), A,B (IMMUCOR) A, B(Ortho)

BSA-PBS . ,

IgM (Peroxidase labeled Goat anti-Mouse IgM, American Qualex) BSA-PBS 1200

. , O- ( ) 0. 5 mg/ml

McIlvaine (pH 5. 0) , 30% 0. 002%

.

1-2-2 ( )

ABO 38 , (A

(Se), A (se) 5 , B Se , B se 5 , O Se , O se 5 , AB

Se 5 , AB se 3 . ,

. , .

,

(A 5 , B 3 , O 4 , AB 5 ) , ,

-80 °C .

5 10 , ABO

26 (A 10 , B 6 , O 8 , AB 2 )) .

, , ( :

25-167).

1-2-3

, 1×2 cm , , 250 μl PBS

. , PBS 50 . , 0. 25×0. 5 cm ,

, 135 μl PBS 15 μl PK , 56 °C 2 Thermomixer compact 
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(eppendorf) 750 rpm . ,

150μl PBS , PK . , , ,

1. 5 ml .

, Thermomixer compact 95 °C 15 .

, (15000 rpm, 5 ) 30 μl 96 (PCR Plate 96 well 

PP, Fisher Scientific) , PBS .

1 4096 , 1 64 , 10 3200 , 2 16

, .

1-2-4 ELISA

ELISA ,

.

1 2 μg/ ml 2

50 μl , 4 °C . ,

(MW-96CR, BioTec ) , 250 μl PBS-T 3 .

, 1 100 μl BSA-PBS , 37 °C 1

, , . BSA ,

, PBS 400 50 μl ,

37 °C 1 . ,

IgM (1200 , BSA-PBS) 50 μl ,

37 °C 1 .

, OPD 50 μl , , 10

. , 1 M 100 μl ,

(SpectraMax Plus384, Molecular Devices ) 490 nm . ,
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PBS .

1-2-5 ELISA

1 μg/ml , 6

ELISA , .

1 1μg/ml 50 μl , 4 °C

. , BSA-PBS ELISA

. PBS 400 25600 50 μl , 37 °C 1

. , , , , 1-2-4

.

1-2-6 ELISA ABO

2 , 30 μl A (800 , PBS) 30 

μl , 30 μl B (800 , PBS) 30 μl ,

60 μl , 4 °C 1 , .

, , BSA-PBS

ELISA . ,

50 μl , 37 °C 1 ,

.

, . , ,

ELISA , 490 nm . ,

PBS .

B/B0(%) .
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B/B0(%)= ( / ) 100

, Fig. 1-1 . , B/B0(%) 90%

.
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Fig. 1-1Development of an indirect competitive ELISA for the detection of ABO 

blood group antigens. (a) Samples were diluted with PBS (pH 7. 5), centrifuged at 25,000g

for10 min, the supernatant recovered and divided in half. An equal volume (30 μL) of sample 

was combined with either anti-A or anti-B mAb and incubated at 4 C for 12 h. (b)The wells of 

ELISA plates were coated with blood group antigen probes in 50 μL PBS at 4 C for 12 h. The 

wells were washed three times with 250 μL PBST. (c) Thewells were blocked with 100 μL

BSA–PBS and incubated at 37 C for 1 h. At the completion of the incubation the wells were 

washed three times. (d) A 50-μLaliquot containing sample extract combined with either anti-A

or anti-B mAb was added to the wells. Plates were incubated at 37 C for 1 h prior to washing 

three times. (e) Anti-mouse IgM–HRP conjugate (50 μL) was added to each well. The plates 

were incubated at 37 C for 1 h, prior to washing with three times. (f)o-Phenylenediamine 

solution (50 μL) was added to each well, the plates incubated at room temperature for 10 min, 

and the colorimetric reaction stopped by the addition of100 μL 1 M sulfuric acid was to each 

well. The OD at 490 nm was measured using a spectrophotometer.

c

d

e f

b

g

anti-B monoclonal antibody antigen BSA

Anti mouse IgM HRP conjugated 

a

B antigen degrading enzyme
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1-2-7 ELISA ABO

, 30 μl A

(800 , PBS) 30 μl , 30 μl B (800 , PBS) 30 μl

, 60 μl , 4 C 1 ,

.

1 2 6 .
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1-3

1-3-1 ELISA

(Blood typeA(tri) BloodtypeB(tri)) 0. 03125 2. 0 μg/ 

ml , 400 6 ( , , ,

, ) A, B ELISA

, A A , B

B , 1. 0 2. 0 μg/ ml ,

(Fig. 1-2, 3). , 1. 0 μg/ ml

.

Fig. 1-2 Detection of blood group A antigens using diluted anti-A six mAbs; Gamma 

clone (open circle), Novaclone (open square), Wako (open triangle), Seraclone (closed circle),

Immucor (closed square) and Ortho (closed triangle),(1:400 dilution). Tests were performed in 

duplicate. Error bars represent the S. D. highest O. D was observed for Seraclone (closed 

circle)when the concentration of blood group Type A (tri-PAA) was 1μg/mL.

0.00

1.00

2.00

3.00

0.03125 0.06250 0.12500 0.25000 0.50000 1.00000 2.00000

O
.D

. 4
90

 n
m

Blood type A (tri)-PAA conc. ( g/ mL)
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Fig. 1-3Detection ofblood group B antigens using diluted anti-B six mAbs. Tests were 

performed in duplicate. Error bars represent the S. D. The highest O. D was observed for 

Immucor (closed square) when the concentration of blood group Type B(tri-PAA) was 1 μg/mL

1-3-2 ELISA

6 400 25600 , 1. 0 μg/ ml

ELISA . Blood 

typeA(tri)-PAA , A

, A , 400 1600 ,

(Fig. 1-4). 

, Blood typeB(tri)-PAA B

, B , 400 1600

, (Fig. 1-5). 

0.00

1.00

2.00

3.00

0.03125 0.06250 0.12500 0.25000 0.50000 1.00000 2.00000

O
.D

. 4
90

 n
m

Blood type B (tri)-PAA conc. ( g/ mL)
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Fig. 1-4Effect of anti-A six mAbs;Gamma clone (open circle), Novaclone (open 

square), Wako (open triangle), Seraclone (closed circle), Immucor (closed square) and Ortho 

(closed triangle) concentration on assay sensitivity.Tests were performed in duplicate. Error bars 

represent the S. D.

 

Fig. 1-5 Effect of anti-B six mAbs. Tests were performed in duplicate. Error bars 

represent the S. D.
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, 1. 0

μg/ ml, A A 1600 , B

B 1600 . 

1-3-4 ELISA ABO

Fig. 1-6 1-9 . B/B0

90% , A Se A 1024 (B/B0=52.

1±28. 9%, Fig. 1-6:A ), B Se B 4096 (B/B0=36. 0±44. 4%, Fig. 1-7:B

), AB Se A 1024 (A:B/B0=59. 6±17. 8%, Fig. 1-8:A ), AB Se

B 4096 (B: B/B0=81. 0±8. 4%, Fig. 1-8:B ) ,

.

 

Fig. 1-6 Analysis of type A human secretor (Se) saliva using an indirect 

competitiveELISA. Tests were performed in duplicate. Error bars represent the S. D. Human 

saliva (type A, Se) was diluted and combined with anti-A mAb (closed circle) or anti-B mAb 

(closed triangle). 
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Fig. 1-7Analysis of type B human secretor (Se) saliva. Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (typeB, Se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle).  

Fig. 1-8 Analysis of type AB human secretor (Se) saliva.Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (type AB, Se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 
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Fig. 1-9 Analysis of type O human secretor (Se) saliva. Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (typeO, Se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 

Fig. 1-10 1-13 . B/B0

90% , A se A 64

(B/B0=70. 4±16. 1%, Fig. 1-10:A ), B se B 32 (B/B0=72. 2±13. 5%, 

Fig. 1-11:B ), AB se A B 32 (A:B/B0=74. 4±10.

7%, B: B/B0=55. 3±31. 8%, Fig. 1-12: A B ) , .

0

20

40
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80

100

120
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B 0
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Dilution ratio of human saliva (blood group O, secretor)
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Fig. 1-10 Analysis of type A human non secretor (se) saliva. Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (typeA, se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 

Fig. 1-11 Analysis of type B human non secretor (se) saliva.Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (type B, se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 
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Fig. 1-12 Analysis of type AB human non secretor (se) saliva.Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (type AB, se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 

Fig. 1-13 Analysis of type O human non secretor (se) saliva. Tests were performed in 

duplicate. Error bars represent the S. D. Human saliva (type O, se) was diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 
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1-3-5 ELISA ABO

Fig. 1-14 1-17 .

, B/B0 90% , A A 800

(B/B0=81. 1±7. 0%, Fig. 1-14:A ), B B 200 (B/B0=85. 1±3. 6%, Fig.

1-15:B ), AB A 800 (B/B0=80. 9±6. 6%, Fig. 1-16:A ), AB

B 200 (B/B0=68. 6±17. 1%, Fig. 1-16:B ) ,

.

Fig. 1-14 Analysis of type A human blood. Tests were performed in duplicate. Error 

bars represent the S. D. Human Blood (group A) was diluted and combined with anti-A mAb 

(closed circle) or anti-B mAb (closed triangle). 
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Fig. 1-15 Analysis of type B human blood. Tests were performed in duplicate. Error 

bars represent the S. D. Human Blood (group A) was diluted and combined with anti-A mAb 

(closed circle) or anti-B mAb (closed triangle). 

Fig. 1-16 Analysis of type AB human blood. Tests were performed in duplicate. Error 

bars represent the S. D. Human Blood (group AB) was diluted and combined with anti-A mAb 

(closed circle) or anti-B mAb (closed triangle). 
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Fig. 1-17 Analysis of type O human blood. Tests were performed in duplicate. Error 

bars represent the S. D. Human Blood (group O) was diluted and combined with anti-A mAb 

(closed circle) or anti-B mAb (closed triangle). 

, Fig. 1-18 1-21 . B/B0 90%

, A A 16 (B/B0=57. 2±16. 5%, Fig.

1-18:A ), B B 16 (B/B0=55. 6±25. 1%, Fig. 1-19:B ), AB

A 16 (B/B0=77. 4±1. 7%, Fig. 1-20:A ), AB B 16 (B/B0=81.

1±2. 2%, Fig. 1-20:B ) , .
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Fig. 1-18 Analysis of type A human blood stain. Tests were performed in duplicate.

Error bars represent the S. D. Human blood stain extracts (typeA) were diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 

Fig. 1-19 Analysis of type B human blood stain. Tests were performed in duplicate.

Error bars represent the S. D. Human blood stain extracts (typeB) were diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 
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Fig. 1-20 Analysis of type AB human blood stain. Tests were performed in duplicate.

Error bars represent the S. D. Human blood stain extracts (typeAB) were diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 

Fig. 1-21 Analysis of type O human blood stain. Tests were performed in duplicate.

Error bars represent the S. D. Human blood stain extracts (typeO) were diluted and combined 

with anti-A mAb (closed circle) or anti-B mAb (closed triangle). 
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, PK ,

. PK ,

(Fig. 1-22, 1-23), PK ,

(Fig. 1-22, 1-23: Pk + heat treatment). , PK

,

. , PK , O

(Fig. 1-24).

, ELISA ABO

, A

B .

Fig. 1-22Effect of PK treatment on the extraction of blood group antigens from type A 

blood stains. Tests were performed in duplicate. Error bars represent the S. D. Improved 

inhibition activity of capture anti-A mAbs was observed for type A blood stains extracted with 

PK; comparisons made with non PK-treated type A blood stains.
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Fig. 1-23 Effect of PK treatment on the extraction of blood group antigens from type B 

blood stains. Tests were performed in duplicate. Error bars represent the S. D. Improved 

inhibition activity of capture anti-B mAbs was observed for type B blood stains extracted with 

PK; comparisons made with non PK-treated type B blood stains.

Fig. 1-24 Effect of PK treatment on the extraction of blood group antigens from type 

O blood stains. Tests were performed in duplicate. Error bars represent the S. D.
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1-4

1-4-1

ELISA , ,

,

(Fig. 1-1). , ,

,

. ABO

, A, B 3

,

.

1-4-2 ELISA

ABO 0. 03125 2 μg/ml , 6

(400 ) , ELISA

. ABO , A

, B , 1.0 μg/ ml

, 50μl

(Fig. 1-2, 3). 

1-4-3 ELISA

1. 0 μg/ ml , 6

, ELISA , Blood 

typeA(tri)-PAA 1600 A , Blood typeB(tri)-PAA 1600

B (Fig. 1-4,1-5).
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1-4-4 ELISA ABO

, , A AB 1024 , B 4096

(Fig. 1-6, 7, 8), A 64 , B AB 32 B/B0 90%

, (Fig. 1-10, 11, 12). , ABO

, 1024 , 32

.

1-4-5 ELISA ABO

, , ,

, ABO .

, A 800 , B 200 , AB 200

(Fig. 1-14, 15, 16). , ABO

, 200 . , 10 400 A

B , 10 400 B A 10 400

O A, B B/B0% , 100% (Fig. 1-14, 

15, 17). , ,

,

ELISA .

, PK , A , B , AB 16

(Fig. 1-18, 19, 20). , ABO

, 16 .

1-4-6

ABO ,
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. ,

PK , DNA

, DNA ABO

. , DNA PK SDS

, ELISA ,

, .

PK ,

. PK ,

ABO .

1-4-7

, ELISA ,

,

, ABO . ,

, ELISA

,

, .

, ,

, , DNA

ABO

.
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ABO

2-1

,

. , , , , ,

, . ,

, ,

. , ABO

35). , , ABO

1, 13, 14, 15). ,

glycosidase .

, ABO

glycosidase , ,

.

, , ,

glycosidase

. , GalNAc, Gal, Fuc

-N-acetylgalactosaminidase, -galactosidase, -fucosidase .

, glycosidase , ,

ELISA , ABO .
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2-2

2-2-1

4-nitrophenyl N-acetyl- -D-galactosaminide(pNP- GalNAc),

4-nitrophenyl- -D-galactopyranoside(pNP- Gal),

4-nitrophenyl- -L-fucopyranoside(pNP- Fuc) 4-nitrophenol , Sigma

. ELISA .

2-2-2

58 , 50 ml

.

2-2-3

1 g 1 ml (0. 85% NaCl) 10

, 100 μl , 25 ºC 48 . ,

, 42) . ,

1. 5 % , 60ºC

, AB ( ) 5 % ,

.

, , ,

.

, .

2-2-4 -glycosidase

ABO A GalNAc, B Gal, O
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Fuc pNP- GalNAc, pNP- Gal pNP- Fuc ,

-N-acetylgalactosaminidase, -galactosidase, -fucosidase . ,

380 , LB 3 ml , 25ºC 48 ,

(25,000 ×g 10 ) . 200 μl 0. 15 M 

Phosphate buffered saline (PBS, pH 7. 5) ,

, .

pNP- GalNAc, pNP- Gal, pNP- Fuc ( 0. 125 mM 0. 15M PBS pH 7. 5

) 40 μl 96 , 10 μl ,

37 ºC 1 . , 0. 5 M 50 μl

, 4-nitrophenol (405 nm) , .

, 0. 125 mM 4-Nitrophenol 2 , , BSA

.

2-2-5 ELISA B

–galactosidase 13 , B Gal

, 13 , ELISA B

, B . B

, . (20 ) ,

20 ml PBS , 20 

, , 1 ml B .

, 0. 177 μg/ml .

-galactosidase 13 , (LB 3 ml, 25 ºC)12 ,

(LB 100 ml, 25 ºC) 48 , (25,000 ×g 10 ) , pH
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6.0 , 3 ,

ELISA -80 ºC . ( 1 g)

, pH6. 0 1 ml , 37 

ºC ,

3 , 20 (4 ºC, 25,000 ×g) , .

pH6. 0 400 15 μl ,

15 μl , 30 μl , 37 C 24 . ,  95 

C 15 , . ,

B (PBS 800 , ) 30

μl 60 μl ( - ) , 4 C 12

.

, 96 (Maxisorp, Nunc ) B (1. 0 μg/ml) 50 μl 

, 4 ºC 1 B .

, , , .

, .

, -galactosidase (green coffee bean ,

prozyme ) 5 U/ml .

, Fig. 2-1 .

, 9-1 , 5 g( ) ,

, 5 ml , 1 ml

, 5 , ELISA .
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Fig. 2-1 Schematic of theindirect competitive ELISA for the detection of B antigens. a.

Crude enzymes (15 μL) were added to saliva extract (15 μL) and placed at 37 ºC for 24 hours.

The reaction was stopped by boiling. b. An equal volume (30 μL) of sample was combined with 

anti-B MAb and incubated at 4 ºC for 12 hours. c. The wells of polystyrene ELISA plates were 

coated with type B (tri)-PAA in 50 μL PBS at 4 ºC for 12 hours. The wells were washed three 

times with 250 μL PBST. d. The wells were blocked with 100 μL BSA-PBS and incubated at 

37ºC for 1 hour. At the completion of the incubation the wells were washed with 250 μL PBST 

three times. e. A 50μL aliquot containing crude enzyme and saliva extract combined with anti-B

MAb was added to the wells. Plates were incubated at 37 ºC for 1 hour prior to washing with 

250 μL PBST three times. f. Anti-mouse IgM-HRP conjugate (50 μL) was added to each well.

The plates were incubated at 37ºC for 1 hour, prior to washing with 250 μL PBST three times.

g. o-Phenylenediamine solution (50 μL) was added to each well, and the plates incubated at 

room temperature for 10 min. The colorimetric reaction was stopped by the addition of 100 μL 

1M sulfuric acid to each well. The OD was measured at 490 nm using a spectrophotometer.

c

d

e f

b

g

anti-B monoclonal antibody antigen BSA

Anti mouse IgM HRP conjugated 

a

B antigen degrading enzyme
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2-2-6 DNA 16S rRNA

LB 3 ml 25 C 24 (15000rpm, 15 

min) . ISOIL Beads Beating( )

DNA 16SrRNA

(Eub10F: 5 -GTTTGATCCTGGCTCA-3 ; Uni1500R: 5

-TACCTTGTTACGACTG-3 ) PCR . PCR , 95 ºC 10

, 35 ( 95 ºC 3 , 55 ºC 1 , 72 ºC 90

), 72 ºC 10 .

Performa® DTR Gel FiltrationCartridges (EdgeBio) ,

BigDye®Terminator v3. 1 Cycle Sequencing Kit (Applied Biosystems)

, Jenetic analyzer 3130xl (Applied Biosystems)

, . BLAST ,

.
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2-3

2-3-1

( , ), , , , 58

. , , .

2-3-2

(AB ) , , ,

, ,

.

2-3-3 -glycosidase

380 , pNP- GalNAc, pNP- Gal pNP- Fuc

glycosidase . , 380 13 (1-5, 2-4, 3-5, 4-3, 9-1, 22-2, 26-2, 

34-2, 34-7, 34-9, 35-2, 41-2, 55-4) -galactosidase (Fig. 2-2). 13

Table 2-1 .

-galactosidase 13 , ,

-galactosidase . 11

, 26-2 . ,

(Table 2-1). 

, , -N-acetylgalactosaminidase, –fucosidase

.

-galactosidase 13 , B

ELISA .
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Fig. 2-1 Specific -galactosidase activities of 13 strains using pNP- -Gal as substrate

pNP- Gal was incubated with cell free extract (black columns) or culture supernatant (white 

columns). PBS was used as negative control (NC). Galactosidase negative strain (1-1) was 

included in comparison. Tests were performed in duplicate. Error bars represent the S. D.



48 
 

2-3-4 ELISA B

-galactosidase 13 , B Gal

, , ELISA B

. Fig. 2-3 .

-galactosidase , B , (Fig.

2-3). -galactosidase 13 7 (2-4, 9-1, 22-2, 26-2, 34-2, 34-7, 35-2) ,

(Fig. 2-3a), 9-1

(Fig. 2-3b).
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Fig. 2-2 Blood group B antigen degrading activities using an indirect competitive 

ELISA. Cell free extracts (black columns) or boiled extracts (boil control; white columns) were 

incubated with the competitive antigen (type B human saliva diluted 1:6400) at 37 ºC for 24 hr.

Reactions were stopped by heat treatment at 95 ºC for 15 min. The quantity of B antigen was 

determined by the indirect competitive ELISA. PC stands for positive control (coffee bean 

-galactosidase). Tests were performed in duplicate. Error bars represent the S. D.
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2-3-5 DNA 16S rRNA

-galactosidase 13 (34-2 ) , Table 2-1 ,

34-2 , 16S rRNA .

16S rRNA , 1-5 Bacillus megaterium strain 

MC-3-SDCH4, , 2-4 Bacillus spp. SuP1 , 3-5 22-2 Bacillus sp. WS24 , 4-3

34-9 Bacillus megaterium WS 19 , 9-1 Bacillales bacterium TB5 , 26-2

Bacillus sp. SGE97(2010) , 34-7 Bacillus sp. S10, , 35-2 Bacillus megaterium

strain AIMST 7. M5. 2 , 41-2 Bacillus thuringiensis strain S22Ba-195 , 55-4

Bacillus sp. SGE139(2010) , 99% .
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2-4

2-4-1

, , , ,

380 . , NaCl

,

.

2-4-2 -glycosidase

13 3 (1-5, 3-5, 9-1) , pNP- Gal(5 mmol)

, (Fig. 2-1), B

. Liu , 2500 ,

7-amino-4-methyl-coumarin labeled B tetrasaccharide -galactosidase

, 5 -galactosidase , pNP- Gal

24).

, , -N-acetylgalactosaminidase

. Liu , -N-acetylgalactosaminidase

24). , –fucosidase

.

2-4-3 ELISA B

ELISA , -galactosidase 13 B

. , B

, ABO B

, ELISA .
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-galactosidase 13 (2-4, 9-1, 22-2, 26-2, 34-2, 34-7, 35-2)

-galactosidase , B/B0(%)

, , B

(Fig. 2-2).

B 9-1 , 5 ,

, B

.

, 9-1 pNP- Gal -galactosidase

(Fig. 2-1), ELISA B , B

Gal .

2-4-4 DNA 16S rRNA

16S rRNA , galactosidase 12

Bacillus . , B

Bacillus cereus 13) , galactosidase Bacillus

, .

1-5 , B. megaterium strain MC-3-SDCH4 99 , B. megaterium

strain MC-3-SDCH4 , 10 .

3-5 22-2 , Bacillus sp. WS24 99 , Bacillus sp. WS24 ,

64).

2-4 34-7 , Bacillus sp. SuP1 S10 99

. 4-3 34-9 , B. megaterium WS19 99 . B.

megaterium WS19, Bacillus sp. SuP1 S10 Bacillussp. WS24 99

.
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9-1 Bacillales bacterium TB5 99 . Bacillales bacterium TB5

, .

26-2 55-4 , Bacillus spp. SGE97(2010) SGE139(2010)

99 . Bacillus spp. SGE97(2010) SGE139(2010) , B.

megaterium strain zjzl-1 99 , B. megaterium strain zjzl-1 ,

41).

35-2 , B. megaterium strain AIMST 7. M5. 2 99 , B.

megaterium strain AIMST 7. M5. 2 , B. megaterium strain EL-16 99%

.

41-2 B. thuringiensis strain S22Ba-195 99 , B. thuringiensis

strain S22Ba-195 , B. megaterium strain EL-12 99 . B.

megaterium strains EL-12 and EL-16 , 52).

16S rRNA , -galactosidase

, Bacillus

, -galactosidase

.

2-4-5

, ABO (B ) , Bacillus (

9-1 ) ,

.

, , -N-acetylgalactosaminidase

. Liu , -N-acetylgalactosaminidase

24). , –fucosidase
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3-1-1  

ABO ,

, . ,

ABO , 12, 13, 14, 15, 63). ,

, ,

, .

, DNA , ABO

, ,

.

, , DNA ,

DNA ABO

. , ABO ,

, 25, 46).

B , Bacillus .

B , Bacillus cereus13) , B

, Bacillus . O ,

Bacillus -galactosidase ,

, B .

, B ,

Bacillus . , ,

, ,

, , B

.
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3-1-2  

, 380 13 pNP- Gal -galactosidase .

Liu , pNP- Gal 24).

, , , Liu 

-galactosidase , 9-1 ,

.

, -N-acetylgalactosaminidase -fucosidase

. Liu , -N-acetylgalactosaminidase

24) , N-acetylgalactosaminidase -fucosidase ,

.

 

3-1-3 ABO

ELISA ,

, ,

. ELISA , ,

,

.

, A , H , A B

, .

3-1-4 ABO

,

, ABO ,

. , , A , B AB
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, O universal red blood cell

24). , A GalNAc, B

Gal , H , O

. O , ABO

, , .

3-1-5  

ELISA ABO .

, , , ELISA

, .

, , ELISA

, . ,

, , ,

. ,

, ABO DNA

, , .

, ,

, ,

.

, ABO A B ,

H , . ,

O , A B

, H , H

.
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ELISA ,

-galactosidase B , 380 13

-galactosidase , 13 7 B .

Liu , 2500 5 -galactosidase , pNP- Gal

24). Liu , (7-amino-4-methyl-coumarin labeled B 

tetrasaccharide) , B Bacteroides fragilis 24).

Bacteroides fragilis 9-1 -galactosidase

, , .

, , -N-acetylgalactosaminidase –fucosidase

, , ABO

, .

-galactosidase 13 12 , Bacillus

, Bacillus

. , , , -galactosidase

.

9-1 , ( ) , B , 9-1

-galactosidase , . ,

, , , , pH ,

.
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