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1 ABO=ifn g

ABORUMIEHELE, 19004F124—A kU 7 ODLandsteinerlZ £ 0 ¥ SV CLK, kb A
£l FOBEBIFED 1 5L LTHLNTWS™, ABORIMER DO FHAT, Table 112
RLTEIE Y T, AROFRMERIZIZAR K OCHAGUR AFFAE L, T PiBIUA N TFE L
TV, —J, BRORMERICIIBM K CHBHUR Y, M T MATUERFIEL TV 5.
OB DR MERIZITHA U 23, MBI AT A L OHBHUADFAEL TH Y, ABRD
FRIMERICIZAR, BRI OHAHUR S, 121X ABOUME AL BRI 64~ 2 UK IZAFAE L

AN

Table 1 ABO blood group system

Phenotype Antigen Antibody
A A, H B
B B,H A
0] H A, B
AB A,B,H -

ABOZIM A B, Fig. 0-11Z7R8 L72#E8H T o 0 OB O HAL G % FEAAE & L, HAY
PUR DK IHITALE T D Fucose(Fuc)lZ, o -N-acetylgalactosamine (GalNAc)2 al-3f54 L 7=
H DDA O ARG, Galactose (Gal)2dal-3555 L72H OB OBRFR L 72 5.

AARNEROFTIE, AT O : BI - ABRIOTF(ELLEIL, 94 :3:2:1TH Y, it

RUIE & bl L C B Iw 0 3D 72,



H Gal -

o-1,2 — |
Fuc
A GalNAc/— (“{al -
(1—1,3 Fuc
B Gal Gal -
o- 1,3 Fuc

Fig. 1 Structure of ABH blood group determinant

ABOUIMIEFL BRI, FERRE & 2\ IhE S L X7 B E LT, RERY OB 5355
P BRI, MBI LTV D Z D, R, Wi, 5k, 57, §2, Pk
EDNRIZHRT DEk & IR0 L T 5.

Fio, b MIMER, FERe EO5iE I, ABORUMREIHUR & 2 &\ /53 2 53
L, iR & e U C 2 A BEDOHUR D B3 WS I3 IR0 218 Y ORI FEE N
O S5 L B WAL ABOX MR DS FC L W IRE L TV 5. HARANEN T
SPIRI N KI8E, FEP WK E & STV 5.

ABORIMERIE, FRICERE CHERPUT L L TGRS TV, Bl HWSNS
MRIE, #H, ABOZ K ORhA MR AR o Mg Z i3~ 2'. 20 k., lgas e

DORAFE AR 21T, ABOZUMER K OCHLATI 2 i L, WA DA & &2 RO TN D,



2 ABOFMLIEHY & By Jrfiead

Bt &1L, REWERESCIFRIC L > TEU T, BEROZEHEZHONITHZ L%
O, AR &0, TAERB JUBERE 70— LA ZRETHZ &) Q%W
5. DFEY, EAMAITO Z LIk, AR LNIT D LA S iR L FEA T
W5,

A NFEBNEZ X, O+ 7@tz &> THWDRIAE. ANMcL-> TR TN D)Z
&, ORAEZIERIRNEM) Z &, OMKED T2 D FARE BMEFITH 5 Z & D 3 A
BLE L Sh, B4, HIE, GE B ENE bR TERY.

EAGERBIDALE L 725 b OO%GE LT, AR TIIREELY, S, FERTORDY
EZDOHERNZET OND. JBIETIE, ABERE, SR, nl Stk Thd
DO —EICHRT DB O L LTI, MK, WK, B & ORI RIREE, B,
B, ), e v 50

BE, AAENTEAGEINICHO LN TV AR, /i, 55, kg —, i
%, W, B4 EORREFHR S, A, DNAZ & OBRIIFFHBO2DIZ BT
5.

UL, BER bHEERBEAGRBOIEE L 7o TnD. A XV ADANVY — « 74—
WAL T 4 VT e = =)V, OO, AR TR Z L5 ARMR),
FEAPKEE L THELLRWEAERE)TH D Z EE2RFMICELRE L, BIEDHEOF]
Mz RE S ERR LY. B0, i <0 DARFREE S o RPIBE RO & eI FI H S
N, £BETIE, SITATMTOF vy v 2 — ROFIH, 71y b h— ROFIH,
SRV v a U EONBY, XY a REREFE R DA 2 — X — AT A
~DT T A DARNHEZRIC BRI SN TVD,

2FIC KD ARSI, tEOIEFIRZ T 2 2 L TRAZRET 2 HETH L.
1T, AMEOH THeb VAR Td 0, FERME bk L72FERTh, RAFd 2 TREM:
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R HOTARBERO R NIE, HEOFEAZRB LI b Db EENL 2D, AR
FRIEL 2D, Flo, LT L D ofadld, EEGUEZME T2 Z Lt
T2 2 L0, BREOZEICMED Y STEE Che b IUH 412 BT 8 F & ki
EH5b0BREHTHD.

BEICE AT, <00 Ao BRICE AEAOEEMTbL TV, %
7o, BUETIE, WREE 572 E2RET 5 HRERRECHR  — R & W ARERRREIC D
v, AEMTRE, FRCEBRIC X D AR ANMERBA AR STV D, ARRIEDOF]
RUIARNDORFENE CTH S Z &, mIENORIENTE 5 Z &8 L OIEHEMAI D AT
TNRARAERNDLZ ENTELHTHD". BUETIE, BARRRGE, IgER e &2 A
ToRA A AR 7 AFBAEDEANTHZES TN DY, LovL, BohER & v 9 AT,
FEH ALK & WBEMR e L2l FIANEEETH 5.

MEAENE, AR X 9512, ERENFEEICE O TEELRIE TH - 72, BIfETIX
AR OFEE L CIBE T 5DNARAZFIHT 2 2 & nE <20, [HREOKEDR
BT E 7o, MERAUZIZABORMIE A 4 13 U 9, Lewisz,, MNZ, P, RhaX,, # 7 1 —=,
v R Enmbn, ZEFHR]E VD S TIERENMRANS DD, Blr#ExR & ok
BAMR D AT & 364 5. ABORMEKRIE, b0 Th, MRICHKRT 241
- RRPORELTRINT 5 Z L3 TE 2MiA < 5.

DNARNZ X 28 GBI, 19854F, £ £ U ADLVAX—KZDT Ly « V=7 —
RIZEDDNAT 4 =TV T 4 U TEORKR N L0 HRICER Sz, AR
T, FRRISHEZAICIE, AARANER O T b HBUHEE 35 O DNAR O A HE O
BEtTRI11005 AT LA & D e T AR 21T 9 2 & 3 ATRE & 78 - 7 STRA R AL L
PN SNY, SERLISAFE T A TITH 2SO A BN L, AARNEF O The b B
FED3 @V DNATRL DL G D D6 TRIAIET TR NI & U D s CTE NG 217

5 ZEMAREL Ao T B,



TEARRBI LB L SN D5E, Z2< ORMRIIEETH D Z ENL V. BRI, 19854
D HMLY v > BRI Fl, 19944 00 th I 22 B D4, 1 R 22 HREE VS Sli, 19954 D Pt
RIS RS, 20044F 00 IR, 200740 kiR, 20114 DR B A REXD XL 512,
RS B OWIER & T 55 - FiA KB L T\ 5.

DX D7, REERITMEAFRBZAT O 7201E, (X USRS EIR LS IED 54
BRD 5. REFRITE, Z2< OITHAN, IEARHE DY 2 FAEK S, MR, &

&K, FFRGERRFRE, * v v ah— R, HOFEHE)NL, ZhbD U 2 b by
FERULHTRERTFHEHND 725, LL, LFRICEIVBEOMRERELZ X ONLD Z
EMD, BEMICHIET D Z LT TER. HouMBOBIZE, BT N TE R
MR O SRR FRRL t OTEHIR) BRI E (M A °DNARY) (I X 2 18 G854
119 BN D 5.

fEARSNIE, £, FERORRBITOI, RAOXIRE 72 5368 & DR TTHN
5. BEFEEASS B SEIR D X O ITHR RO SRIS N EE 2R 356, 2P L2 maENThh, 4
RO BE OIREFEEL & RO R OIRFOE & O Th b, Ziuh, HIRREHIC X 2k
RITVEL, BIR LY B ORERE OHE - XRS5 BERZ1T O HiETH D, ROl
FIRICEDBEN TERNWIGEL, AMEO—H 2R LT 2581203, H%idd 5 miskl

SCDNABRRA 21T 9

3 ABOAUMiE & DNAMY

DNARNZ L % B G AE, HEER oM, fixBEROFEIC S a2 T 5 L)
3 5. L L, MBBRICE SV CHITHER AT 5 72121, HIoRBIE LM
MARBIERIZ D B AN OB EZ BRI T 2L ENH 5. B EEICITHE S LD B H
DWEF OB, [ E 1T R MEICH 5 BV, &2 WITRSRIMERICH -2 A
WM ORE LB LT D, ZEOL AP L MARBIRICH D rIREMED & D AT
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DFREHZOWTREEIT O Z &1L, 2R LRMOBENBIEFICHEETH L. iz, K
EE, RESNTHIRICW D2 TO AL, —EIZBEWEHND. 2079, iBEFRIC
B DFRN R THERE L 72 558032 <, ik « JERICLEE & 7 5 BRI H 5 D
BB EED 2 EDNNEEICA D 2 L L PHEEND.

—Ji, AARIZBNTTEWIZ S ERMEI 2 & LT 5. 8 A O ABORULHE R H 2s
TEFRIECHR I L PR B IS IRAF STV D ATREME S B V. BT & 2 EERIER o R
PREfGH T L TEIUR, FooER O E LTHIHFREE 220, ANRBEAERE 25,
ABORUMIEENZL, RO & BV, #BEE O TIE, DNABLOZIUTITRIE2. L
L, ABOMERIZ KLV, AletE 2 dkbRd 5 2 LIZFRETH D Z & v H, DNARLE & %
179 RIZ, ST ERKIATIEEICHE L TV 5.

F 7o, MIEAPHIE IR 2 MEFRIRE IS L ER B HIL, FFFICLMTHD LD
FlRbd v, BIETHABORIMIRAL & FIH U7 AGRAI08L 788 1A e FIETH

2.

4 ABOZIMIRB R A%

ABORUMMIRAR A L, TEAA & ERERER, MRBERRER" 2> %), BRI, IRGH
[l VR £E 7% (mixed cell agglutination reaction: MCAR)™, 1% 55 622 | i 1% (Enzyme Linked
ImmunoSorbent Assay: ELISA)® &\ o 7=, G 240 Tk % O CABOZUIMIE T HUR % #
H LTz, ABORIMIEEE s TRITIC X 2 HE L STV R0, s 78 & &
BRINAR—HTHHZ EbEZZONDHZ D, BITETH MG FRIMAIZ L 2 g

HEN TR TH S,

5 ABORIMIEHBE DM/ AEW I L He¥E
KBRS ERFC BT A ME DL 1T, BAMGER S, KR, E, 5l o 7-8
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BEDOR B2 2T TV D, FEANENDITE, BAEICE LoD INEE S 720,
WELFUR OB REE, &2 W BRSNS Z &8 H DY, FilziE, £hic
MY LW IR 2N M IR A Tl ABRY, ABOZUIM A& (s 1 fEHT TIEBRY & fE S
NEBIBNZET BD. ZOBITIL, Acinetobactor)& P 1 EAKIZ & HIHYIZ K 0 ARITENE %
WA LZZ RGN TERY, KK E U THEIER D HROZHEE-OHE & X7 FDA
BB EZAT D EEBEZLNTWEYD, £z, —EDAspergillus)@ & Penicillium g Hs AT
FEALTWDLZELHEINTELY, ZoMicd, ARRTIFABOXIMIEIHUR &
RN L < PTALTFEE Z FF o IOy 2 BT DMAEMPFET 5 2 L BndlE S
5.

B2, BRBEH OB S D glycosidaselZ & W, ABOZUIMLIF A L o0 B SE A% & 53 4y
fR S D Z &bl ST D, Tseki B 12 KX, ABIGURI, Clostridium tertium', BRI
PURIXBacillus cereus", ORI Bacillus fulminans"™| RIS, IBHIC
Clostridium perfringens ATCC10543 D £ % endo-B-galactosidaselZ K D A L UBA T
RO FT 3 FEREE NI SN AB LA SN TVDY. b L, TNHD X 9 REERIC L
0, AR R OBRIFUR O KIS AFAET 5 GalNAcdh 5 WITGal NI S b L 572 2 L 23D
AU, HEHUR SR 2 & 12720, MiEANFIOM L lE SN T LE YA & 5. &

312 Ruminococcus torques strain IX-701%, AT 2 OB 95 L i ST b2,

6 AWFEDHK

BRET T OREMIC K D ABOUME AR HUR 0 73 ff 2 JR A & 4 2 i i R A O R E 1
FCH Y 5%, Fiz, R ERDMEMZONTIE, WThOMZELBRATH Y,
R C B e AR RN EE S D 2 & OS2 0 HEMAEY I X 5 ABOUM K AR ~D/E
RIZONWTIRIZE A ERFT SN TR, BIR L7z 8 518, RAARKREKD LS 2KH
PSR R IZABORIMIE AU L 2 AGRBIALE L 2 2G5 b EIND Z 0D, 3
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STHEDRK A REST 2 Z ENBETH D,

= T, BRI HEEE B ok O glycosidasell & D ABORUMIE A HLR 0 4y i i H L T,
ABORKMIEAG U x5 THIM A DR BE, FEMICRFNT 5 Z Ll L,

FE 13X LI, ABORMIE AL HUR O 53 fRiE M DR 7 15 & SIS 2 7201, FUR % FF
BRSO ERMICHRET 5 2 &3 TE HELISAZ S A LT, ABORMLERHHUR O - 7E B
O E 15 D BISE % AT - T (35— ). R DELISAIC X % ABOZIL MK E 11T, Mk %
RELE T AL EIE, EATERWRENRD TR, TaT7 7 —BKEHW=Z 3y
SHREUR A RTLEL L 372 2 L B L OIS IEAISHT 5 2 & C, 1ZFRTORIEFE)
5 ABOXUM KB IR OB AR & 7e o 7o, ARVEIC LY, BURORCD % e mE BRI e
THZENAREE R, AT X B S T A FE AT RE & LT

WIZ, I BRI TS8E 6 LY 7L 2RI L, b b IIEFERE LA O TR
380%k & HifE L C, FEBRICABORMBM TR (WEHR) & KU S8, S MERE 217 - 7=
(36 ). BRUGUF OGN 2 7Rk L7213 R IE, 2 CBacillusB @3 2/E T, Winb
R O AR P CRE IR AFTET 2 2 E B S AN LTz,

IO DONE s LTRET 2,
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H1E

BT A ELISATEIC X 5 ABO M i AR 2 1k O B 36

1-1 #5

ABOUM{ERL OHE 1T, ABONME M HUR A2 2 L8R3 H 5. i bl 7R FE
1, ARIER & UG 2R A U CRBEMREBIET 2 ETH S, Lo, Wil LMk
RMOEIRIZHNH T D Z LN TE R, Wil L 72 ot Rk )~ 5, ABOZUMLfE %
ST 2721, AR X512, FISMEERER, BEMILRER, BEEEESOM
BRREESFH SN TWD. Zh b OMEEIMRETIEIC T 5 MESE, ARinsko
BHEZ B CBIR T OREILETH D Z 0D, BRI Z < WV, RAKEOH
BICHEI NN D E Vo T2 Th D, S HIC, BUETIE, ek EEARRIL L LT
ABORMIEHBRAIZH NN TEZE FHRARY 7 v —F WHHRN NE EOF B G
AFRE L 720, £/ 7 m—F AHUROFEARHLR I LTV D, ZOfRZRROH, £
/7 a—F VAR E FWIZELISAIE, —EIZZHOMEKERET 2 2 LT, HEn
OWEX B E & FERINTIRINT 5 Z ERARETH H Z L 2D, ELISAIEIC X 2 ikl
PURRRHIEE, ABOR> 28304553 1 ews 2 ) R OBHICFIH ST, figsk
DELISAIEIZ & 2 ABORUMIEHUR O kL, ~A 7 v 7 L — K OWNEEIZHIKT D
ABOAUME AR 2 M BERIC WA SECTHEAEE L, £/ 7 0 —TF AR &~ A%
H—BHEH S iz ZIREUARE B TR T 2 SUREA LR O EE R EICRIH ST
W5, WEEORIR S ORIE DS RIE DB A, ABORMLERHURANE 2 o 7B & L TIE
THZENS, ¥4 7T b— b~OREMERES TH D, —I7 T, FRILEKE EDABO
KRR E & L CHEEL TS Z 2 0Y, W ORERICITEAE TH 5 2
& 72, ABOMBEEIHUR % A9 2 HERE & MiRHIC S BICFET D~E/n %D
MIEEH KD 2 8T ERFEEHINC~ A 7 07 L— hOBEFICRAE S b 20, FEfEk
NFS TRV E SN TWEY, 2D, MEREHZ DWW TIE, FmiEEA OA
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VAIRESD 2 R U7 R E S B & 72 578, ELISA~D B A EZE S5 L 2o O
FEEIGRIT 20BN H 5. T OME, ELISAIX, MEHE-CRIRE W oo ik o 2 v
N7 PO ABONME R OB ICOARICEA S D 2 & L0, MiE=eiiE o
ABORUMIERIHLR D 1L, 1ERD MG FHIFELZFHE E 5 2520, 20720,
B ORI SNV W TFIEOBFE A RO HILTWD. 2D X D e[ % ik
T 5701, BIAELISAIZIER L7z, BIAELISALE, O/ tho7g sk ™ g
A2, N < ELES 0, SR E O REET H SR LAY
ORITIEHA STV 5. BEEELISAIY, Rt E#E~ A 7 17 L— MIEHET 50
RPN LD, ZNEISHT D2 LIk 0, REOREIC AR /e W ABORUMIE
MR ORENEARG TX 5. 2 2 C, EIOREIC L 6 W ABORUMIE A TR O 5 H 7
EOWESLZ AR E LT, B ORTLELOME 21T\, [AHE5 S ELISAIC & % ABOZUIMLK

RO T 17 72

12 REEBLAELISAIEIC X 5 ABORIM AR 2 14 D BH %%
1-2-1  EEAE
MR HUR 7 2 — 7 (Blood typeA(tri)-PAA, Blood typeB(tri)-PAA; Glycotech)i, "V 7~
7 UNT I RRY v —IZZNENA, BRBUROFE 3 EEIEN A—Y—2 4 LT
A LT A 8L T, Phosphate buffered saline (PBS, pH 7. 5)IZ1. 0 mg/ mIZ AR L, fii FHEF
|2 B PBS CAR L T H V7=, Proteinase K3, QIAGEN proteinase K (PK; QIAGEN) % fifi
Lz, =4 7 a7 L — hiE, F96 MAXISORP NUNC-IMMUNOPLATE (NUNC)% V>, 7
— N DOWEHEITIZ0. 05%Tween20% & 1¢PBS (PBS-T)& 7=, 71 v & ZIRIRIE
Bovine serum albumin (BSA; FIYEffi T.26) 2 PBSIZ1. 0%IZ¥%fi# L CH 72 (BSA-PBS).
—IRPUKRIL, W~ 27 a— 2 HiA, B(gamma Biologicals), novaclone Anti A, B(Dominion
Biologicals), &/ 7 = —7F/LHtA, BY 2 —(FDEMBE L), &7 7 v —$lA, B(Biotest
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AG), £ 532 7 HLABE / 7 12 (IMMUCOR) &K "N A F 7 v — i A, B(Ortho) &
BSA-PBS CHE AR L THH L7z, kUKL, ~A A% ¥ —EBHEREY ¥~ v X
IgM#L{R (Peroxidase labeled Goat anti-Mouse IgM, American Qualex)% BSA-PBS T 12001 47
RUTHA Lz, BEAEEEKIE, O-7 ==L 27 2 o (FiiEsk T¥)%0. 5 mg/ml
McllvainefE i (pH 5. OWZFHHE L, BUSERTIZ30%m Rtk FE K20, 002% % Iz T

HL7-.

1-2-2  AEEREE e MERS KO MR OUE

EAEZ i H L 7 ABOZUL IR B BE 21 003844 DRERERL A L 0 A E 245 C, MEHR(AM Sy
WIRL(Se), ARUFE 7R (se) 45544, BRISeMY, BiIseM 45544, OMISe/, OMlsei4-540, ABM!
Seis4, ABMIsei34, 2 INEE U7c. BRIBUFIEIL, JEMA 2 DICE T 2 &1 & 0 MEfR 2 G
FIAFETHRAA ST 7o, IUE U7 IRMR 1R L, SR CRRIF L7z

b ML, AR S O R OEANRIC LY iR HTE 20 e MR
(ATUSf5), BRI3 MG, OF4afsl, ABRISHI A, A AIR+FFAEMikE & — K VeEE4E T, &
BREAAG £ T-80 *COBMKIRAE TRiF L 72

MIEIES~ 10D, | THRAFE L T2 & 5 LIS L 72 ABORUML IR EE 01 0D 1fi.
JE261(ATL 10/, BEI6f, O%I8HI, ABRI2(51)) & 5l st & L 7=.

¥, REBROFIEIZ OV T, EERAGHEES B OERREHT(KEE S

25-167).

1-2-3  RUBtO AL

TEARA 1B U 72 MR 1, K& S 1x2 emlTHIKT L, LD L 72%%, 250 uloOPBS T %
1To7z. MiRlE, PBSTSOMFICATR L7z, MRIE, K& 0. 25%0. 5 cm|{ZHIWT L, A0 L
7ot%, 135 pldPBS & 15 pld®PKZ A L C, 56 °C T2 [#] Thermomixer compact
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(eppendord) Z HH N T750 rpm TR & 9 L T S EREH S E2. £72, RIKROIMIE %
150ulDOPBS TIAEHT L, PKALBE 2 320 L 72 WElE 2 kIR & U7z, 72 ds, i, 3 H, R
BEIZBE L smBED~ A 7 aF 2 —T N TIT-7-.

2 TOFEHL X, Thermomixer compactZ F\VT95 °C CT1547 MEVILEL 21T > 7.
BSLERS, 130 BE(15000 rpm, 5431 L C EIE30 pla 96/~ L — K(PCR Plate 96 well
PP, Fisher Scientific)iZf L, 7' L — b L CTPBSIZ & 2 EXMEATIR 24T - 72, Sy W7 oo Mg
1E1~40961%, FEH WL OMERR X1 ~641%, MHKIZX10~32001%, MIEIAEHIKRIZ2~16/%IC

BeflAr R L€, FEBRICH L7z,

1-2-4  [FBEELISAIC X 2 HUls i) &

MERHUR 7 v — 7 AT EAZAR L CTRBEELISAZ ATV, IRAHUR 7 v — 7 0 fivii
TR 2 Bt L7z

~A7u7L— MUz HT202 ng/ mih S 2FEBEAR Lz i bR 7 m — 7 4%
50 WlZziEAL, 4 °)CT1BEEME L7z, RS OHURIE, v~/ 707 L— Ut vy
—(MW-96CR, BioTecH)% F\ T, &7 =/L %250 ul PBS-TC3mPeis L ChrELE. 7
L— M &Y%, 17 = L& 720 100 pldOBSA-PBS & 7EA L T, 37 °CT1 BifA > F 2
— RL T, HUEBRKEEORERZB, 70X 72 {To7. KRG DOBSAIL, 7L
— M &PEH L CREL, PBSTA00MFICH N L2 /7 5 —F L Hi{RS50 WlZziEAL,
37 °CT1 BfIBUS SE T, KRG O—RPUKRIT T L — M2 Weif L TElREL, Rk
E LT F X — BT~ U AgMBLIR (12001574, BSA-PBS) 50 plZziFE AL,
37 °CCl KA v Fa_X— R L CRUG S 7. REEGO ZRPURIZTT L— 28T L
TErEL, EHICOPDEEHES0 plziEAL, #YE LT, IR TI0 RIS S TRAL
7o, ek, 1 MALEE100 Wiz E AL CHREAR S EZEIESE, Y — R — & —
(SpectraMax Plus384, Molecular Devicesf)(Z X ¥ 490 nmD W EEE A2 E L=, 7ok, —&
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AR DV IZPBSERH LI=bDET T 7 & LT,

1-2-5  [FBEELISAIC X 2 HUiR i) &

MIERPR 7 v —7 OREZ] ugmle L, 6FEDOE / 7 0 —F AHREEEICAR L
THMHEELISAZATV, — IR D feiii i B 2 1t L 7.

~A 77— Yz H0 lngmlDMEHRHR 7 10— 750 plziEAL, 4 °CT
1 e L L7z, Welf, BSA-PBSIC L D7 1 v & 7 O TARIZMHZELISA & [RIERIZAT -
72. PBST400—2560014 AR L7=E / 7 v —F LHURS0 plziFE A L, 37 °CT1 K
JE ST —REUR DO, ZIRPURDIEN, Y, AL, 1-2-4 & RKICIT2 -

7=

1-2-6  MHEBEAELISAIZ X 5 MR O ABOR ML AR AT

WERBE DR 2245 LT, — D30 plilt T 7 v — 2 HLAHAR00fE 78, PBS) 30
ulz, fth 5030 pliz A A= 7 HIBHUAROOEAI, PBS) 30 Wz lx T, ZNENiKE%x
60 ul& L, 4 °CTCIHEA > F 2 X— F LT, B OPR & — Rtk % g S H 7.

~A 7 a7 L— h~OMEAGR Y 0 —7 OEML, P, BSA-PBSIZE L7 v v
> 7 D TRETMIFEELISA & [FIERIZAT o 72, B ZAT o Te~ A 7 v 7L — MT, EEfR
HIR & —IRPUADIREHEZS0 plziFE AL, 37 °C Tl KRS ST, — kUil % il
DOHUR & FEFEHUR & O THRARICHEG Sz, TR LTy 2 VNORIGIR & bRk
%, FEMHURICRES L —RPUEREZ ZIRPURIC Ko TR L7z, 7eds, Ve, ik
MIHEEELISA & RIEEIZATVY, 7L — h U — & —I12 X V490 nmDWSLE 2 JIE L=, 724,
—RPUAEDORDOVICPBSERA LIcbDET T 7 & L.

WS E DB/By(%o) ~ DT IR AUZNE - THT o T2
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B/Bo(%)= GREFO W /502 & F 720 6 O OWEFE) X 100

—HEOEAEIL, Fig. 1-1R Lz, S OHEE, B/Bo(%)DIEA90%LL FIZ25 b

DEGMEE LT
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A anti-B monoclonal antibody A antigen © BSA

x Anti mouse IgM HRP conjugated @ B antigen degrading enzyme

C

v -

- e

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 uL) 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 uL PBS at4 °C for 12 h. The
wells were washed three times with 250 pLL PBST. (¢) Thewells were blocked with 100 uLL
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-uLaliquot 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 [gM—HRP conjugate (50 uL) 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 uL) was added to each well, the plates incubated at room temperature for 10 min,
and the colorimetric reaction stopped by the addition of 100 uL 1 M sulfuric acid was to each

well. The OD at 490 nm was measured using a spectrophotometer.
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1-2-7  M#EEBAELISAIZ X 5 IR O ABOR ML A iR A5

MK DA IRE K MR DR A 22245y LT, —H D30 ullict 7 7 m—r4HtA
FUABO0fE7 B, PBS) 30 plZ, fli)7 ™30 plic A &= 7 HFIBHLIAR00FEA IR, PBS) 30 pl%
AT, WEx60 ul & L, 4 °CTIBEA o F2X— kLT, REIHOFRE —RUEE
WA SH .

PLFO#IEIZ1—2—6 & [REEIZAT T~
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1-3 SR
1-3-1 BEELISAIC X B HUF Il DR E

MIERIHUR 7 v — 7' (Blood typeA(tri) & O'BloodtypeB(tri)) D E 40. 03125 ~2. 0 ng/
mlZZB L &8, 40005 IR LT-6(Tr~sn—y, J Ty /n—y, UVa— k®77n0
—, A LaT KROA =V )DF 7 7 v —FHA, BHUAZ AW CHIBZELISAZ 1T -
L2 A, AT —T10i3t T 7 u— 2 HOHAYUR, BO Yo —72idA LT
OPBHUAZ FHWTZERZ, Wit dh 1. 0~2. 0 pg/ mOEE TUSEENR K E R, 7T
F—IZ#E L TWe(Fig 1-2,3). Lo, 1.0 pg ml & VD @REOMmEH 7 a—7 %%

ZETYA s AT L= b DY = MNEEAOBRLTUR O R RIS/ B 2 B LT,

3.00 -

2.00 -

0.D.490 nm

1.00 -

0-00 I T I I I I 1
0.03125 0.06250 0.12500 0.25000 0.50000 1.00000 2.00000

Blood type A (tri)-PAA conc. (ug/ 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 1ug/mL.
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3.00 -

2.00 -

0.D.490 nm

1.00 A

OOO T T T T T 1
0.03125 0.06250 0.12500 0.25000 0.50000 1.00000 2.00000

Blood type B (tri)-PAA conc. (ug/ mL)

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 pg/mL

1-3-2  [EBZELISAIC X B HUA Tl DR E

6FEDE / 7 v —F LHURZ400~25600f5 AR L= D &, 1. 0 pg/ mlDRED Mk
PR 7 0 —7 Bt Lz~ A 7 v 7 L — b & A CRIBEELISAYE % i L 72, Blood
typeA(tri)-PAA % [EFH{L L7277 L — M, WTHOHAFUARZ AW CHRENAEETH
ST, BT 7 u—HOFARUAE AV T2, 400~16001%7 R CROGE DN IRRK E 722D,
77 F—ITEE L T 7= (Fig. 1-4).

[A4£1Z, Blood typeB(tri)-PAAZ [EAR{L L7=7 L — MIWTNOHBHIAZ VT HR
HRFRETH 728, A b3 T HHOHBHUAZ VN TZIE, 400~ 1600457 TG 73 ik

Kep, 7T F—I2iE L TV 7= (Fig. 1-5).
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3.00

2.00

0.D.490 nm

1.00

0.00
1/25600 1/6400 1/1600 1/400

Monoclonal anti-A antibody dilution

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.

3.00

2.00

0.D.490 nm

1.00

0.00
1/25600 1/6400 1/1600 1/400

Monoclonal anti-B antibody dilution

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

represent the S. D.
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Doz e, ~4 7 a7 b— NMCEMET 2 MR H R 7 v — 7 OREXL 0
ng/ ml, AT D HARKE Y T 7 0 — HOHAFUAZ 160057, FIBHUAIZA 4=

T OB UAZ1600f5A R LI b D& HHT L Z L & L.

1-3-4  [H#EBEAELISALC X 2 MR O ABOZ ML A R

Oy TR D MR TR 2 7kl & L 72358 OB E B A Fig. 1-6—1-912779". B/ByD MY
90%LA N Dl % 71k U 7245 i B O A fREE 1, ABSe UMY H 0 ABLHTIF 23102417 (B/Bi=52
1+28. 9%, Fig. 1-6:A%), BRISeRIMEL F O BRUFLIH 734096/ (B/By=36. 0+44. 4%, Fig. 1-7:B
), ABTISeMUMERE H D AU A3 102415 (A:B/B=59. 6£17. 8%, Fig. 1-8:A”!), ABISe!

Wi TR OBAUHTE 7340961%(B: B/Bi=81. 0+8. 4%, Fig. 1-8:BA)) L W {KATREK T, # 27

BEThoT-.
120 -
100 &— & x =
80 -
S
= 60
=
40
20
0 T T T , 4’

[a=Y

1/4096 1/1024 1/256 1/64 1/16 1/4

Dilution ratio of human saliva (bloodgroup A, secretor)

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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120 -

100 &— ¢ o o - ——— ¢

80 -
S
s 60 -
S~
o

40

20

0 T T T T
1/4096 1/1024 1/256 1/64 1/16 1/4 1

Dilution ratio of human saliva (blood group B, secretor)
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).

120 -
100 -
80

S

s 60

S~

o
40
20

»

0 T T T T
1/4096 1/1024 1/256 1/64 1/16 1/4 1

Dilution ratio of human saliva (blood group AB, secretor)

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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120

80 ~

60 -

B/Bo(%)

40 -

20 ~

0 T T T T T 1
1/4096 1/1024 1/256 1/64 1/16 1/4 1

Dilution ratio of human saliva (blood group O, secretor)

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).

FELy WL DM I 2 3k L7235 A O BLE IR 2 Fig. 1-10—1-13127779". B/By®D
EA390% LA T Ol A 7k U 7245 MR o0 A R 1R, AT se B W% > AT L7203 6415
(B/B¢=70. 4+16. 1%, Fig. 1-10:A%), BAlse R MEfE 1 OBRIFLIH 23325 (B/Bo=72. 2+13. 5%,
Fig. 1-11:B&Y), ABMse UM% D AU & OBRIFLRE O T30 6 3265 (A:B/Bo=74. 4+10.

7%, B: B/By=55. 3+31. 8%, Fig. 1-12: A® } O'BH) X 0 (K7 RE T, MBS ATRETH » 7=,
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120

100

»
»
L

80 -

60 -

B/Bo(%)

40 -

20

0 T T T T T 1
1/64 1/32 1/16 1/8 1/4 1/2 1

Dilution ratio of human saliva (blood group A, non secretor)

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).

120 4

100 -+
o o > oo —°
80

60 -

B/Bo(%)

40 -~

20 -

O T T T T T 1
1/64 1/32 1/16 1/8 1/4 1/2 1

Dilution ratio of human saliva (blood group B, non secretor)

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 mAbD (closed circle) or anti-B mAb (closed triangle).
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100 -
80
8 y
s 60 °
=
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20 -
0 T T T T T 1
1/64 1/32 1/16 1/8 1/4 1/2 1

Dilution ratio of human saliva (blood group AB, non secretor)

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).

120 +

100 g0—- o - P ——@— — o ——1R

K

80 ~

60 -

B/Bo(%)

40 -

20 A

0 T T T T T 1
1/64 1/32 1/16 1/8 1/4 1/2 1

Dilution ratio of human saliva (blood group O, non secretor)

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 mAD (closed circle) or anti-B mAb (closed triangle).
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1-3-5  M#EEBAELISAIZ X 5 iR O ABOR ML A iR 5
Mg %38 L2 A O EMBR 2 Fig. 1-14—1-1710R 3. Abuiig 2k & Lz
B, B/ByDAEAN0%LA T OfE Z 7= L 72 A MR O A BRI, AT IR H o AR 73 800K5
(B/Bg=81. 1£7. 0%, Fig. 1-14:A%%)), BR ik 1 OB HTFIF2001%(B/Be=85. 1+3. 6%, Fig.
1-15:BAY), ABZ! 1% HF O ABIHTH 7380015 (B/By=80. 9+6. 6%, Fig. 1-16:A%Y), ABM! (i jfZ -
DOBAIHRI1T2004%(B/Bi=68. 6+17. 1%, Fig. 1-16:B) L W (XFRETH 0, A ATHE
HoTz.
140 -
120

100 4

80

B/Bo(%)

60

40

20

0 T T T T T 1
1/3200 1/1600 1/800 1/400 1/200 1/50 1/10

Dilution ratio of human blood (type A)

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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1/3200 1/1600 1/800 1/400 1/200 1/50 1/10

Dilution ratio of human blood (type B)

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).
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1/3200 1/1600 1/800 1/400 1/200 1/50 1/10

Dilution ratio of human blood (type AB)

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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Dilution ratio of human blood (type O)

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).

MR 230 L2 E oLE/MBR %2, Fig. 1-18— 12112753, B/BeDEH390%LL T O
o Lo g8 o A R 1%, ARUME 1 0 ARIHTR 25 1644 (B/Be=57. 2+16. 5%, Fig.
1-18: A%, BRUIMIE H OBRIHLF 231645 (B/B=55. 6x25. 1%, Fig. 1-19:B%Y), AB%! [ iz +
AR M 665(B/Bo=77. 4£1. 7%, Fig. 1-20:A%), ABM! if.i#% 1 O BALHTR 13 16/%(B/B=81.

142, 2%, Fig. 1-20:B) X 0 ARARE T, MHAFEETH - 7.
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Dilution of blood stain extract (blood group A)

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

120

100 g @ .—/Q

B/Bo(%)

0 I I 1
1/16 1/8 1/4 1/2

Dilution of blood stain extract (blood group B)

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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Dilution of blood stain extract (blood group AB)

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 mAD (closed circle) or anti-B mAb (closed triangle).
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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 mAD (closed circle) or anti-B mAb (closed triangle).
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MIFNZDUNT, PRAVEE J OVEVILER 2 SEfl U 72\ VaURE 2 GRS U, AUBEEREE & o bl 217
o7z PKEOBVLPR 2 Jifi S 70 73 o 72 MR FEFCIE, MR OHUR~O—REURDFES A3
A+53Th o> 7= 03(Fig. 1-22, 1-23), PKEOEVLIRIZ X - T, IIEH OHUF~O— KUK
D75 DSHEFR T & 7= (Fig. 1-22, 1-23: Pk + heat treatment). < Ol 5, PK & OBVLHLC L -
TR BRI MRILHUR DS+ I S, JUR & DR ERES TR oTo LB 2
bhie. 7k, PKAUBMLELL, ORUMRDOMAEIZITE 2 ML S 7202 & bRk
7= (Fig. 1-24).

PLEDOFRERN G, #Ek I 0 N#E L ST & 72ELISAILIC X 5 JE O ABO= L ik il i
JROMEAFTRRIZ A2 0, RN L > CHUROMRIN FIEAZEET 5 2 L ARLK D

BRIGUR DR HS IEE & 72 o 72,

120

100

80c

B/Bo
[ep)
o

40

0 T T 1
1/16 1/8 1/4 1/2

blood stain dilution (blood group A)

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.
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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 B
1-4-1  [EAE{EHT
M A ELISAO HIE R B, —EEDO—RIURIZ, BiaPUR & B EHUR %2 B A0

E

R S, EAEHURRNCHE S L —REOBZET 5 2 & THA TR ORE

><

ZHET S (Fig. 1-1). ZD7®, BEEHUR & RS LR o e RS DO— Rk %, FEE
ZRR Y B EHURICH G SE L0, BEfifkiiiz~A 707 L — O U =LA
BEICmBE ISR A S22 LBk b5, RIETEMBEHURIZRIE L7z ik ABO
RMPTRFIR 7 0 — 7L, 727 VAT SRR Y ~—ICA, BEFUR O T B3 Y %
—Y—Z N LTHEAELTELDOT, BEEII~YA 7 a7 b— MBI ERESIZZERT

LT ENERTE .

1-4-2  M#EELISAIZ X % BB LHURU) A E

ABOUMIFEAHLR 7 10— 7 O Z0. 03125~2 pg/mlilZ b S+, 6fEOET /) /7 1
—F LR @E00E 7 ) & W C, BIEEELISAYEIZ X - CHEARL 9 2 iE SR 7 o —
7 DEERE SOV TR L7z, ABORUMBRGUR 7' v — 713, ¥ 7 7 v —40iA
PUR, A a7 OHBIUEAE WG EIC, ENEIVRILERRKE 72 ->721.0 pg/ ml
DOIRFEITFHEEL T, Soplz~A 27— DUz /VZEALTCEMBIEEIT) 2 &L

7= (Fig. 1-2, 3).

1-4-3  [FBEELISAIC X 2 HUiR Sl o) &

MERHR 7 0 —7 OREZ1. 0 ug/ mle L, 6FEDOE /) 7 0 —F AHHRDO G RIER %
A S, MHEELISATEIC LV il 2 iR O A RAE R 2 g L7z & Z 5, Blood
typeA(tri)-PAAIZIZ160077 R D& F 7 1 — 4D HIAGUA, Blood typeB(tri)-PAAIZ (1600
BEARIRDA 23 T HEORBHIRD e b SUSIZ I L TV 72 (Fig. 1-4,1-5).
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1-4-4  [FIEEBEAELISAIC X 2 MR O ABOZ ML iR B R 7

WER 2 Bk & L7235, BT, AT ONABA 2310241, BAL34096(5 A7 R E C
(Fig. 1-6, 7, 8), FE/ W TIZARI D 64145, BRI O'ABR! & & [ 23215 A5 BRB/Bo DA H390% LA
T &R0, BBk & HE S (Fig. 1-10, 11, 12). L7=A3- T, A¥EIC X DR H 0 ABO
[ HUR O 1, WA TR L 21024454 R £ <, FEowachE L £32

EARETLEZ LN

1-4-5  M#EBEAELISAIZ X 5 Ik O ABOR ML AR A

WIMEDOREBIZLY, RiLEKESES Z LN TERVWEEIEE L, Bk, fiE LT
Wi SW72 e Mgz oW T, RKiEZ W72 ABORUM KGR O H 21T > 72

M Bk & L23A, ARNE8005 AR &, BAT200/5 7R, ABAY 20015 AR &
T D G % 7~ L= (Fig. 1-14, 15, 16). L7=23> T, AL X 5 ifii o ABOUL K
RIHUR ORI LE, BB L2200 HMETLEEZ b, 7238, 10~400fFA MDA
AR % 2 FIBHUA, 10~4001% AR OB MR IZ % 2 HFLAFLIAR & ON10~4001% 7R
DOOR MR KIT B HLA, BHUADB/B Y%L, 100%% K& < M2 A% M L7 (Fig. 1-14,
15, 17). T, MEOFHIRENKE L 2HIEEMEBA/NEL o TND Z EnD, Bl
HIZED+RICANET v B ZRELENR ST, BREONE R
ELISAIC B A B2 1= L& 2 bz

MIE 20k L7236, PKILERIC K0, AT BRI, ABB & & IC16/EM R E CTHitED X
&% R LT=(Fig. 1-18, 19, 20). L7223-C, ARIEIZ L 5 IEH O ABOUMLIE A HUR O i

HIRE L, BBLXZFI6EGIRECTEE LN

1-4-6 RO FTULEE
RiEZIEH U TABOR MK AR A A2 17 9 BRI LB ARRE O /5 &1E, fEko i+
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REBICHAND EZL AT Een. LvL, sREIORTLEEE L CHEE L T
% PKALEE & BLFR T, DNAFDHRE Mo il A OFH R L 1ZIF RO TR TH D Z L
5, DNABUREAZ FHV 2 HEfa i ik 2 > S 95 2 & TABOZRUM ik B D 1 A5 4 7] iy
ICERTE D LB R LA, 18T, DNARHHFF O PKALEEIZ (T SDS % o St i M4l 4 OF
T 5729, ELISAICRE %L 5 2 70 W FUEIEMEAI OB E D v He & 720U, BIHERE 2 B
HIEMTELELEZADN, SLICBGEORMPH D EE 2 HND.

AIEITB T HDPKALEE N OCVBVLER X, —E I XV —2FHT 5 = & CHM BEE
VB B PITHEICE M TE 5. PRALPE R OBMLBE 2 5 L7 2 &2 K0, fiiw= k)

5 HABOME R HFLUR DR 23 FIRE & 72 o 7.

147 £&0

B ORTALEE 2 2 U, BRI L DELISAZ S35 2 & C, kN & i
TWEMIEIZOWTHHURORMAAREE 220, B OMEEIC L > TR FIELZ AR
T5 2 L72<, —EICABOXMBHHUR DR AN /I HE & 72 o 7o, AFIEIE, BB
B L THURORENTRETH H Z &, ELISAZ AT 4 —~ v MILTWNHZ &n
b, A /77 L — T3 vy —vNLFF ¥ R ERy hEERTAHZETE
OBMEDFME Z HEL T, BEFEOEROREI BT L2 LN TES. £
7o, ZEOBB ZFRICONTT 5 2 EMARER 2 &0 D, RAARKREKRKD XL H>72Z <D
B, AT RBE 2584 S8 5 KIS BB 5 B fEERIC, DNABRIZ X 5 5
TCHERRIFE L & BIZ—IRA Y U —= 2 ZERH G & L TS ORED & ABOAUM

W2 —IRE LW R EICKRERBEBRNATE L BN,
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Fom ABORUMEMA O EICEE 575 TIEMAY

RIS FE RIS 2 B TR D LB IR D% 1%, BANCEBShTnd e
NE. ZHSIE, KR, B, 15 s W o 7 REIO BB A% ), R ol & 3tic, 1%
BT, AHEIIAEMIC L 0 RS D, BENENDIFE, MR E I L
RO EEE L 720, MBFHUR ORI REE, &5V ITRR> 2R S s
ENDHD. RO LBV, —EO LMD FEF O SRR 2 /3 7 D ABORUILHE
BPREAT 52 ERNMLNTNDY. £, AEWIC X - T, ABORIMERFLF 235y
R SNASRDMIEF AR TE R RBZ bbb TNAY B —n b,
MO T DglycosidaselZ LD H D EE X LN TN D,

RSO G % 43 fif LTS A O FI21E, ABORUMLIREI R o0 i %
Ffoglycosidase& BT DA DFEN THEIND D, ZNHICO N TOMRFHE, HF
DHERED TR0,

ZZ T, & MEEME— DRy & T HERE A HWT, BN SHAEY % HiEE L T,
B OH | ZglycosidaselF 1 Z R DA N ENZ EFET O ERHET H L &
L7z iZ Ui, mERHuJE o Kb 2 AL E 4 % GalNAc, Gal, Fuc Z Bl 4 %
a-N-acetylgalactosaminidase, o-galactosidase, a-fucosidaself il & & i 5 = & & L7z
WIZ, glycosidaselfih %A 3 2 BKIZOWT, EERERHOHUR A 3 ERTHETH D Mo,

— 3 CHH¥E LM S ELISAZ & U C, ABOSUMLI T LR 0 45 fif 2 7k x 7.,
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22 FEBRMEH R ORI 1E
2-2-1  FEEREDEL

4-nitrophenyl N-acetyl-a-D-galactosaminide(pNP-aGalNAc),
4-nitrophenyl-a-D-galactopyranoside(pNP-aGal),
4-nitrophenyl-a-L-fucopyranoside(pNP-aFuc) F5 J (M-nitrophenol|d, Sigmath & ¥ g A L

7. M AELISAIC HWERAEKITFE —=0EBR R L 02 HH L.

2-2-2  HHEOEE
Iz B LN R OV DT RRS8 AT L 0, IRE L72 A28 —T )L & 50 mIE DIRFEFD T T A

F v 7 $ROE OV TEEY T L AR LT

2-2-3  WEROS

FHEY T g Bk L AFRRY R K] ml (0. 85% NaCI)ZER#E L C 101458t B
AR L, ARHE100 ulz b b IR FEREFHICER AT L C, 25 °CC48FfiIRE & L7z, 728, b
N MIRFERTEHIIE, E MK REEMOFEE 2 S EDITHIICER L. Thbb, &
B RIEAK L. 5 %EOERE A — b7 L—T7JE%, SR TKE L TR60°CE TH
L, EHICKREEO e FABRIMIE(2IM) %S5 %2722 X ) ICEEMICIN A, WE Y v
—LIZHEL CTEE S TRER L 72.

HEBL L7z an=—% @, ¥4 X, WIS OFEAFEL LT ¥ MR L,
[FIREHIC K 2558 2 BRI 0 R LT BBk & L7z,

¥, —EHOBEIIERIIIAT .

2-2-4  a-glycosidasel&H ML E
ABOZUMLIE L HTR O R DO RERBE T & 5 ARHR O GalNAc, BEIHIF D Gal, OFLE D
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Fuc % 57 % pNP-aGalNAc, pNP-aGal¥ JX O pNP-aFucZz L Z i E & L CTHIH L,
a-N-acetylgalactosaminidase, o-galactosidase, o-fucosidase{HIERIE Z 1T 72, T2 5,
I R38OKRIC DUV T, E N EHLBESHI3 ml% VT, 25°C 48R 2 1%, .00 o0 Bl
(25,000 xg 1077) L CTRA & 853 FIEICoBEL 72, 0 BE L 72 W R13Z200 plod0. 15 M
Phosphate buffered saline (PBS, pH 7. SYIZH&E L T, #RAKRZE 3R 2 N 7o RS Al g LB 21T
VY, B5EE B & RS AR ALER S OO T (R IR & OSSR & LT

pNP-aGalNAc, pNP-aGal, pNP-aFuc (\ 9741 6 0. 125 mM 0. 15M PBS pH 7. 51T
i) ENEN40 W& 9687 L— MR, & R 2IXE R 210 iR 6 L,
37 CCIRFRI S S /7. RS, 0. 5 MEREET U &7 AR50 plZ Il 2 T ROt & 45 1k
S+, iEHE L 72 4-nitrophenol O W Y FE (405 nm)%, 'L— KU — X — & H W CHIE L7z,
FREHRIE, 0. 125 mMD4-Nitrophenol & 2{5 BEBEATIR L TIERL L, & /X7 EIREEIL, BSA

PIRMEL L7 Ty R74+— RECLVHAIE L.

2-2-5 WHEBEAELISAIC X 2 BRI BUR I fRiE e E

a—galactosidaselH P 2 58 72 1I3E £ 1T, BERIPUR O KEGICFAET D aGalZ YK 4~ 2 Af
BEEREVWEBZ LN LD, ZRHI3EKICOWT, BB AELISAIC X 5BH
PUR DO ENERIE 21T > 72

BEPURE LT, B O NERZFIH L2, REEZSTBE - WS o Ao b Fikk
AICHERR 28R B L, IR CHzlf S & TN L7z, IN4E L7 AR QON ) 2 M) L C,
20 ml OPBSTHHI L, 20 43 MBI CEVLEE L Thr Y /3 L MR SR O KIG{b %
T, FWTENF 2 —7 AV TG LT, | moBREEMEW G- 75 K7
F— NEIZ L B2 RV EREIE 0.177 pgml Th o> 7-.

a-galactosidaseidi M 2 586D 72 13EERRIC DUV T, AIEFE(LBES I3 ml, 25 °C)12/5[#], Ak
F(LBRFH1100 ml, 25 °C) 48 [H 21TV, A % 15057 BiE(25,000 xg 1047) L TR, pH
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6.0 Y Uy 77—, O BEOBRIEZ 3RV R L CEMAKZ B LT,
ELISAZAT 9 £ T-80 °CTIRAFE L 72, O EIRGREERE TR o4 bk b TIHRIRE
FaWEINZ B SETTVO5L, pH6. 0DV gy 7 7 —1 mla Iz CiafiE, 37
COA FaX—F—NTYy—y MRIZR D E TINE L CTRfREZ1TV, 0 & @
fif 2 3[A1HE 0 IR L 7= 1%, 204 8155 D45 BfE(4 °C, 25,000 xg) L C, biE A& E Ak & L.

B A PUR ZpH6. 0D ) L R/N w7 7 — T400f5 70> B BEBEAIR L 7= b OZF 415 plic,
BRI HEIRS plz iz, WE%30 & LT, 37 "CTARFRI G S, Bk, 95 °
CTISHEBMIL 21T - C, IRGIRT OBEHE 2 K ST, BUlst;, —kiikes LT
MEREE )~ 7 AHSRE 7 7 0 —F L HiBHUARPBS T80 AR, 1 & = 7 #1:4) 30
ulz Mz CTHIREZ60 ul (FAEHUR - —RFUBRIESIR) L L, 4 "CTI2KFHEE L TS
PURIZ —RPUAR & A S E T

b BT, 96787 L — (Maxisorp, NuncftHE)ZBRIFES 7 = — 7' (1. 0 pg/ml) 50 ul
oL, 4 CITIBERRE L C& Y = VICBAREEH 7 0 — 7 2 W% SEEM L. 7L
— N OB, ZRBURORIE, FBERIGT, =L FRIC TR o 7.

ks, RO DET T 7 L L. Bk s hr—L b UTEBHR 2 &
WALEE L7260, BPE=a s b u—/L & L To-galactosidase (green coffee bean Fi 3K,
prozymeft-Hil) 25 U/mlOD T =

—HEO#EAEIL, Fig. 2-11Z/R LT,

2E, 9-IRRICOWT, B 20K L5 g(iEEE) D@ AR 245 TC, [RIRRICEHE & f@l
FRALERIZ XV, 5 mIOBERIHIRZFIFE L, Fi VT = —7 2 FHV T mUZ#HE L

T, #I5REDORE QBB 2 /ERR LT, [FARICHBEB S ELISAIZft L7z
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A anti-B monoclonal antibody A antigen © BSA

x Anti mouse IgM HRP conjugated @ B antigen degrading enzyme

C

¢ -,

n IR N ~

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

Crude enzymes (15 uL) were added to saliva extract (15 pL) and placed at 37 °C for 24 hours.
The reaction was stopped by boiling. b. An equal volume (30 uL) of sample was combined with
anti-B MAb and incubated at 4 °C for 12 hours. c. The wells of polystyrene ELISA plates were
coated with type B (tri)-PAA in 50 pL PBS at 4 °C for 12 hours. The wells were washed three
times with 250 pL PBST. d. The wells were blocked with 100 pL BSA-PBS and incubated at
37°C for 1 hour. At the completion of the incubation the wells were washed with 250 uL PBST
three times. e. A 50puL aliquot containing crude enzyme and saliva extract combined with anti-B
MADb was added to the wells. Plates were incubated at 37 °C for 1 hour prior to washing with
250 uL PBST three times. f. Anti-mouse I[gM-HRP conjugate (50 uL) was added to each well.
The plates were incubated at 37°C for 1 hour, prior to washing with 250 uL PBST three times.

g. 0-Phenylenediamine solution (50 pL) 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 uL.

IM sulfuric acid to each well. The OD was measured at 490 nm using a spectrophotometer.
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2-2-6 DNAfilitt & 16S rRNAGE (& 1-fEHT

PR Z LBEG I3 mlA& HIVNT25 *CT4RF[HIG#1%, B3R 4 /04 BE(15000rpm, 15
min) L CEARZ R L7, B L 72 FK X D ISOIL Beads Beating(= v AN ¥ — )& ff
ML TE—XBEIC XL VDNAZflH L, MlE 16SIRNAER T & FF RAY ISR T 5 =
=R—H N7 T A ~—% > FEuUIOF: 5° -GTTTGATCCTGGCTCA-3" ; Unil500R: 5’
-TACCTTGTTACGACTG-3" )& HH\ " TPCRAZAT/2 > 7-. PCROSFAFIE, BVZENE 95 °C 10
3, 35 A ZIVOEEN 95°C 3 B, T =—VU 7 55°C 1 4y, EIE 72°C 90
), B RIS 72 °C 1053772 5 72

Y4 W& PE ) % Performa® DTR Gel FiltrationCartridges (EdgeBio) % H \ TR L |
BigDye®Terminator v3. 1 Cycle Sequencing Kit (Applied Biosystems)% HWNTH o1 7 /L3 —
7 = AR ATV, Jenetic analyzer 3130x1 (Applied Biosystems)z W CT¥ ¥ 7 U —
BRIKEINZ LY, =7 2 2 & TR o7z, 156722 AV TBLASTIZ L Y, &RE

0y — R AT o7

44



2-3 EERAER

2-3-1 RO

I BT e OV OIS O RF(BF T, BE), 1L, H, 11K, SEBS 58 & +1E
BRI, BREUEINY, FREReBREE A TS, AR LT

2-3-2 KOS
b M MEEREEABRN 2 W TR 21T 24, HBlL-an=—%, KIRHE,
WS 2 R~ T 0, IWea w7 VT = ACBFEEFEAT LSO, WIS %

IRV OZENIRIE L T -,

2-3-3  a-glycosidasel&H M E

5472380 £k 12 2 W T, pNP-aGalNAc, pNP-aGal 35 & O pNP-aFuc % f \» 7=
glycosidasel G MEIE 21T > 7=, EOHRER, 380Kk 131K (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)ICa-galactosidaselF I 2 78 7= (Fig. 2-2). Z4L 5 13E#FE
DR % Table 2-112 777,

a-galactosidasel&E P 2 RO T2 1I3EKIL, WTFNLBWMLISZ RS T, an=—DJ ki
FHIMER & o-galactosidasel® M & OFBARMRITIRD bR o7, 21D D 5 H1TEE
D an=—ORRITME T, K D526203/ R Th o7z, F72, HHEOREEAHTICIEE
DFTRITERD B L7205 7= (Table 2-1).

F£7-, ALK LA 2L, a-N-acetylgalactosaminidase, a—fucosidasei® % A
T OMAEMITFE L 2o T

a-galactosidaselif 1% Z FR D 72 13 KIZDWC, & FBRIMERR & 545 BRI WV 7= [ $E

WA ELISAIZfE L 7=,
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Fig. 2-1 Specific a-galactosidase activities of 13 strains using pNP-a-Gal as substrate
pNP-aGal 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.
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2-3-4  [HEEBIAELISAIZ & 2 BRIGUR 43 fli S M

a-galactosidasel & I & 58 80 72 13F KL, BRFUR ORIRIZAFAES D aGalZ UIKT3~ 5 AT HE
PERFENEE R, 2D OEEIIHEIRIC OV T, M GELISAZF A L 7B O
IYFRIEMERE 24T - 7=, = OfE R A Fig. 2-31207 1. Btk bo— & LTHERALEZ
a— b — 5 kD a-galactosidaseld, MEEFOBRIFUR 2 /3R L, WL EF L7 (Fig.
2-3). a-galactosidaself i & 726 72 I3 FE R T TH K (24, 9-1, 22-2, 26-2, 34-2, 34-7, 35-2)I%

BV L L Ll U TR O B R A2 Bl22 T X (Fig. 2-3a), HTH9-1TH b &g

P2 77 L 7= (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 °C for 24 hr.
Reactions were stopped by heat treatment at 95 °C for 15 min. The quantity of B antigen was
determined by the indirect competitive ELISA. PC stands for positive control (coffee bean

o~galactosidase). Tests were performed in duplicate. Error bars represent the S. D.
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2-3-5 DNA#li & 16S rRNAEAS M7

a-galactosidaseld P 2 7880 72 13 B IR (34-2 4 B < )DFFAELE, Table 2-11C/R L7z & B0 T,
34-20K1%, 16S IRNATEAR T A IR T 5 Z LM TEeh o7z,

16S rRNA BIx FRELHI DR Er UV — R OFER, 1-58kILBacillus megaterium strain
MC-3-SDCH4, , 2-4#%I%Bacillus spp. SuP1 &, 3-5f% & 22-2# 13 Bacillus sp. WS24 &, 4-3F% &
34-9%k X Bacillus megaterium WS 19 &, 9-1Fk (% Bacillales bacterium TB5 &, 26-28k1%
Bacillus sp. SGE97(2010) &, 34-7#k & (L Bacillus sp. S10, &, 35-28k(EBacillus megaterium
strain AIMST 7. M5. 2&, 41-2FkiEBacillus thuringiensis strain S22Ba-195 &, 55-48k1%

Bacillus sp. SGE139(2010) &, ZE 4L 99%LL EOFE[EIMEE R LT,
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2-4 5
2-4-1  BREUA K

HB L7 ar=—%, G, 4 X, WSOSOF\EAfRE L LRk L, b ML
FERBEM 2 I C3808k & /0B L 7=, b bIMiRFEREE X, & NI & \NaClo A %
DML TWD Zenn, BENG b MR O RS £ 7213 RBR S 2R LT

ABFWRERMAEM ZINE T LB LN

2-4-2  a-glycosidasel It

I3FREF3ERR-5, 3-5, 9-1)IE, KGN EF OpNP-aGal(5 mmol)Z 4 CofiE LT\ 5 &
EZ o, TOMOIEEEA LT-FERICHERD & @ik 278 L(Fig. 2-1), BRIFURE O
SRR E LCH D RBEM EB 2 S, Liub ik, 250048k O HEEK %2 v T,
7-amino-4-methyl-coumarin labeled B tetrasaccharide #&'2 & 9~ % a-galactosidasel &t & 7
# L, 5kiCo-galactosidaselFE M & H L TV 573, pNP-aGalD /i 13 LTz
%

F iz, AELEE U2 MAEY 21X, a-N-acetylgalactosaminidased % % 7k 31 A W) 1 A7
TEL72o 7=, Liu 6O TH, a-N-acetylgalactosaminidasel& ' % A 3~ 2 AW 13/
HEhTnAan?, &5, A%ER Cllofucosidaselfith & A3 D IAWITHGE TE 72

NoT-,

2-4-3  [WBEEBEAELISAIC X 2 BRI /3 fiftis

TR N[ A ELISAZ W T, a-galactosidaself 4 H L TV 2 13EKDOB
BUGUR S FRIEE O RIE 24T o 12, BEAPURIE, EROERRE ch BRI O e MK %
AW, ARITAFET 2 ABORULE R HUR & B Af K & DO BUSIT & 2 BRGUR O
%, [MEEBEAELISAIC L 0 JIIE L=,
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a-galactosidaselHEZ A L CWZI3EED 9 6 7 ER(Q2-4, 9-1, 22-2, 26-2, 34-2, 34-7, 35-2)D
RFHIG L Pt = > ho—L & LT L7z = — b — 5 H 3k Da-galactosidasel®, B/Bo(%)
DIENFEBRT > 7 (atka v ha—u) L, @WEZ R L, BREFUES ST D
ZLERLTWS (Fig 2-2).

ZNH0 ) b bEmOBRGURS G NEE R L729- 18RI, BRBEESHFICHEKTH LT,
Btk = v b v — L & RIRREE O RIGE 2 R Lie 2 & v D, BRIGUR Y AT VRIS B IR B AR A7
LTWAHZ ENRbholz.

F 72, 9-1#KI1EpNP-aGal & L& & 3 5 a-galactosidaselGEME D HVMEZ R L TWH Z &5
(Fig. 2-1), M#EEEE A ELISAIZ R\ CTHIER S N=BRIBUR O 3 fRiE eI, BRGTR ORI I AF(E

THGalz U5 LickdeEZX LN,

2-4-4 DNAfiliH & 16S rRNAGE A 1-fEHT

16S rRNA BA& FESI DR T 1 ¥ — %R D5 R, galactosidaseliith: %A L CUN 2 12K
XTI S Bacillus|BIZIEFNZTZ R CTh o 72, ZivE Tlg, BREIBUREME & L
HHNTWDIAM D Bacillus cereus T~ 71-2Z L 5 b, galactosidaseli M & Bacillus
BT, FBIBMR B D Z L DRI ST,

1-58K1%, B. megaterium strain MC-3-SDCH4 & 99% LA _EOFHREIME% 75 L, B. megaterium
strain MC-3-SDCH41%, $L# D BYLS T A Ao T D LGS TIN5 'Y .

3-58k & 22-28k1%, Bacillus sp. WS24 & 99% OFH[FEINE A 7= L, Bacillus sp. WS241%, /N
DIRE 5 HEES LT 5.

2-4K ¥ KX OB4-7T8K 1L, Bacillus sp. SuP13 X US10 & 30 4199% LA EDARIEE 27~ L
7. A3BER K U34-98K 1%, B. megaterium WS19 & 99% LI ORI Z 5~ L7-. B
megaterium WS19, Bacillus sp. SuP135 X U'S10(Bacillussp. WS24 & 99% UL _E DO+ [
~LTz.
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9-1#k 1T Bacillales bacterium TBS5 & 99% LA D AH[AIM: % 7~ L 7. Bacillales bacterium TB5
3, =T Y ORBE LY HE ST 5.

2620835 L ONS5-48k 13, Bacillus spp. SGE97(2010)35 £ 1 SGE139(2010) & Z 2
99 % LA b D F[RIME & 7~ U 7=, Bacillus spp. SGE97(2010)F & T SGE139(2010)1%, B.
megaterium strain zjzl-1&99% L EOFEFEIEZ 7R L, B. megaterium strain zjzl-11%, ##HIZ
AR e AL TS,

352Kk 1%, B. megaterium strain AIMST 7. M5. 2L 99% L LRI Z R L, B.
megaterium strain AIMST 7. M5. 21%, B. megaterium strain EL-16 & 99%LL_EOFH[FEME % 7=
L7z

41-2KKIEB. thuringiensis strain S22Ba-195%99% LA DR % 7R L, B. thuringiensis
strain S22Ba-1951%, B. megaterium strain EL-12 & 99% LA E @ F R M % % L7=. B.
megaterium strains EL-12 and EL-161%, #ifif A\Z DR L 0 B ST 5™,

L5 D16S rRNAE L T OFHFEIMERENT > &, ANFEER CTHUEE L 72 o-galactosidasel M &
AT DA, WY OARE LMK NICAFAE T L BacillusJ& DA IEF AL L
TR THLZENHLNERY, 2D OPEAT % oa-galactosidase?s H SRER 5L H OFEWY)

DA FRABE DIERR Z > TWADTIE AR VW EZ BT,

2445 EFi

A RO EBRIC X - T, ABORUMIEREFURBRBHUFR)2, W< D750 BacillusJ&fHEH (1412
-IRNC LV RSN D Z DR EN, 0 PMEY°E DIRE L RWEDL Y 35 5 2
PRI ST

£7-, SEBEK LA I, a-N-acetylgalactosaminidaseid M & 7~ 4 ik A 117
TEL7Z2 > 7=, Liu & O T, a-N-acetylgalactosaminidaseli % & A3~ 5 A= 136 H
EN TV WY, X 51T, RER CTldo-fucosidaself I % A 2 AW LR T & 2
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oz, INHDZ b, ARUHMBUFIIBRMFUTIZIEN, KERFIATHL L&
2.

fliam & LC, REHRICEMYE SN -MmIEDOABORIMER 2 A3 5 FRIZiE, BN H0
RI~DEMDFRENEN DD T LITIERE ZHL O BB H Y, AL 22 I, W FET D
L0 RGANCEE SN TWIZEEITIE, OB & HIET 2 RNIMRAE ORVHITE 2 5 5 LB

H5.
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wE RABE
3-1-1 AR O A5 G

RAMIIERE S TR B ABOA MR AR HU 4 9~ D B, AR gl & (35872
DB D WVTHENKEIZ /2D 2 &1F, LILUIERBRSN TE 72, o, MEMIZL S
ABORIMIEAIUR DO RIZ SN T b, AFER 2SR TE 2D B9 UL, 2nb
DOWFFEITXHEN T, MFICE SN T 6T, DMIEHEEZ R OMEMNFIET 5 L0
IRELZT N, BIE 2o T

S BT, DNABIC XD AGEBIED K& L 2 &b, ABOUIMIKH 2 Fats &
T2 MR OBEZITRD L TR Y, BRHEDIRRK & 72 DA OWT, FEIBT) 22 A
NI I TV WEBLRTH - 7.

L L, @I L= 2EK TlE, DNAOKHAREEZ 2566 H 0, BoMs &5
73 5B B H T & 2B\ EFE 0 DNAM & ABORUMERL /21 & 725 2 & HAE S
5. ko X 51z, BAD L 9 ICABORIMEA 23 @I K& L=t Tk, 250y
TARBZEDY A SMEEYEEZRDIAT &V ) ST, EEREEARE L2559,

AMFZE THEE L 72 BRI 2 fRIL, WIS Bacillus|& 2B T 28K ThH o 72, AWF%E
LARTIZ A S0 B BRIBUR A B, Bacillus cereus™ Td 1), HIRR TR Z 2BAHT
JRD G RIZ Y, Bacillus|& DA NS L Tnd LB 2 Hivd. ORAHET HERICIT,
BacillusJB A & 21590 a-galactosidasel& P D F M A7)0 5 70 &, FHHIE O fe it
ERICER L, RKIIBE TH D FIREMZ I BEET 2 LENR D 5.

7o, AUFECHEEL ZBRUR S MKIL, WIS ORBICAET D
Bacillus|BAIE T D Z LB LN E -T2, ZOZ 00, YR EAELTHAIL, H
JH, B & DR S T PN CBE R ST AR DS, #RE & 5] & i 23 mT Bk
MEWZ LA BERL, OB ELRWVIEE R & o Sz BT, BRESURO
SIEDFTREMENMEN E B 2 BT,
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3-1-2  BREEMAEW R OFEI K 53 fifi

AHFFE T, 380 Kk 13 E ERICpNP-0Gal & £ & - % o-galactosidaselF M & 78 7.
Liu &OWETIE, pNP-aGal & 03 2 HAEDITIMRH STV 0, Z OIFHED 7%
T, BERRECLCEBEOENWRENFER EE LALLM, 72, Liu bOHE LI
a-galactosidase &, AMFFETHRM L729- 1K T, BERORLERRENR 2D EZ 20
5.

AMFFETIE, a-N-acetylgalactosaminidaseds & WNa-fucosidased 2 A7 2 A 138k H
T&7e)o7z. Liu HOMETYH, o-N-acetylgalactosaminidasel® P % 49 2 %AW 136
HENTWARWDZ LD, N-acetylgalactosaminidaseds & (Na-fucosidase D FFE(E L, FEH

I THDLEEALND.

3-1-3  ABOFUME A HUR O - 18 &) o0 ik

B — B CIR T [ G ELISALE, WLEE D RE R REUR D BITHHI L TV D Z &
B, WERD MG FHIFIEDGIEDRENE T 5 & HET 25 DI, PURO &4 EEfY
(ZHE 2 2 E S ATRE & AR o T2 T OIS G ELISAZ I H 31U, BAEMTZT Tl
ZOMOERIZ L DHUR OGRS FHET 2 2 &N TE, 5% O MR E O M -
2O HZENTEDEEBZLNS.

F 7o, REBRTIZAR, HRGUR O E OF RILTE R o 72y, ARIZ DWW CIIBA

EFIBRIC, BREETP ORI K 2 PURSTAHETERIE A ATRE & 72 > 72,

3-1-4  LHESAMIC & 5 ABORUM B O s

AR B, MEREE OREEDJRN & 72 5MAEMOEIT 2 ARy E LT e
25, ABORUIMIEHUR D3RR OPRIR T, ZOMICH S £ I ERBHN LRI LT
%, UL, W D MK A JEEK L L\ e dls, AT, BRI 5\ T ABR O R L ER D
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MR 2 2548 L C, OMLD AR MLERIZZE 2 TR % V1o Huniversal red blood cell D BHFE
PITHORTNDY, Bk o & B0, AR O K DGalNAe, & 5 W IEBAFLR O KT
o 5HGalz U2 Z Lic kv, HHUR 28 S8, O ORMERAZ N TAIZ/ERT 2
FiETH D, OBIOMRMERE, 2 TOABORIMEH O AW 2 Z & NA[HETH 5

s, BRI ATRE & 2o, MRREEMET 2 2 &N TE 2.

3-1-5 i

[5G ELISA 2 FII ] L 72 ABOZUM R H) EVE A T2 IC B L7, 2 oFiEEZ v
52 &TC, HUROHIE A ERICHIET 5 2 EN AR Y, F72, ELISAN—ZXDH|
ELEZIGHT 228 T, 2RO ZRRFICRES 2 2 LA RE &L 2o Tz,

I BT, AFIEL, TERDELISA TITHIE DK EE T - 72 MR % O MK EEHZ DWW T
HICHR AR TH Y, MIEOFE A MO THUROMRN IR & 2 o7z, Mk, A%
T 2RO T CROLBBENPKRE L, £z, 2HEKSTNDHIEND, AMEDO L Z
NETHEREBAAETH D, — R LIZ Mk, HRemESE BRI E ST
EEER L TR ITIE, E<ZE L TABORUMIERAGURE L ODNABL O EIZFIHT 5
ZENTE, RRGERES ThHZ Db, ARRTIEERVZHEEXTZ. Lin
L, REWIMBREETICESE SO D ORELOREUL, NOEE72 & ORI
BENDZEND, ZTROLORE T ELSET D Z & T, FERICITT X ToBEK%E
—BEHIE T & 2 MR HIEEOBRFE O—T 2D LB 2 7.

L2 L, A2 CHIH T & 72 ABORMLE A 7' 2 — 713 AR L OBRHUR D T, [FEE
OHMPUR OB ITEERK T L TN, T2 2 LR TE otz ZD728,
AEIZ X0 OB ik B QMR 2 HIE T 2 72 9D121E, AR OBRBUF MR Sz 2
& E R Uiz BT, o FIEIC X 0 HARHUR OB 217V, HARBUR O TF(E % G
THZENUETHD.
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M HEBAELISAZ W<, L8 Ev e bmigEREMZ2 AV HEEK O
a-galactosidasel& ME M E & B PR RIGEZRE L7 & 2 A, 380F K 13F I
a-galactosidaseld P 22, 13 FE AR 7R IC BRI GRS ME 2 78 60 72

Liu & 1%, 2500%k o> BEAEERE S 5KR IC a-galactosidaseli 4 & # H L 7223, pNP-aGal D 4> fif i
TR L T2 n Lin 5%, 5 @ 2 (7-amino-4-methyl-coumarin labeled B
tetrasaccharide) & F \» C, BIUHLF /0 fiRkk & U CBacteroides fragilis % B4k L T\ 5.
Bacteroides fragilis & 4 [F1i8&4k U 729-1#£ DA T % a-galactosidase D B DIEL MOV T
V&, FEFICBURTE S, A% OBGETRE & Lz,

I 51T, ALK LA TIZIE, a-N-acetylgalactosaminidase &z UNa—fucosidasel 4
EoRTAEMIIEEE T, 20 LD, ABOXIMERIFUFIT L E M E W Th
HTEBFZON, FUHERROBMBHEIEL LTHL TWDS LB E X 2.

o-galactosidaselfi i 2 71k L7 13EMKF 12881, W9 hu b BacillusJ&IZB L T 5 2 &
O E 220, WWCE OWRBICA BT D BacillusI L BV B35 Z L B3 B2 E 72
ST FE Tz, BUER TEER & Wo T, MO SEIC BB - Tk Y, a-galactosidase
INE DUt > TWDHD TRV EEZ BT,

9-1RKIE, BREER)EITHAF L C, BREPURSMRIEVEZ RS E T\ Z &b, 9-1
FRDOPFEAT D oa-galactosidaseld, <V ETHD Z LRI DR X T2, UL, KESM%
WETHIET, WENPKOND EHELEZ I, B, IRE, pHe EZ2METL, S 52
T D TUVE T2,

TS OBGEREDS . BREREEMER O - R BRICF G TEL L EEATY

5.
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s

BFSEIC 72 D, BB IR ON 5 TR ) & & T % & L7 3ok R
B LR RRCE, RUEEOR  RRNETCL, SR AR, B
MEEEIE T AME LI AL LT £

E

WFFEaReT 212HT2 0, WIEOIE 2 LTIV 72 B A TR A - f AT

FTAT B OERRIZIE HIALE L BT £ 9.

S

AMFFNAE R L7k 252t L < 2 & o e AR 7Aoo ¥ — DRI E
JE L L BT £

bt E S R P AN IR B AR LR, RRGR 7 e — 7 O & LT
REEELE. VR E D TSVET.

BB, FHORZRNOICE L TSIVE L, W38, HEE, KIS0 BEEWZ L
£
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