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D4 DO MBI DAL 5 A1 S, ABO MR A &
AT LE LTHYL SNz, ZOREOMTESI % RN

[V FAZAF—OFEH] LI TEY, BED
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B4 ) THEASE G L7 S v 87 & L CORIMER
fE EWCHFAET A9 (K1), 72, ABO ML T E I3 R
MERPE FICHEAET 27200 T <, R OMRE (B R,
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IDBEES

1 RIMERE F oo ABO Mg BIHTE O
(CHik 6 & 0 —#ReZE LCHIM)

2 SOLPURREEIC L 2 B nmmkiile (HEL) B Eo H
PUESEH

HEL Mg, 7~ 8 E R O8 2 [ MR <, Rimsk

R, HEGRB L OEREERR~NMUTRE A S et ot g 2 4

T5, o, MEAIZOMTH Y, MEEREIITHIUEZFD,

EHIZZY) AURZTF U ZHERLEI SN, MlHNICAEIOY

YEALTWA,

ISBT No. |System name|ISBT symbol| Locus | ISBT No. |System name|ISBT symbol| Locus [ISBT No.|System name |ISBT symbol| Locus
001 ABO ABO 9 011 Yt YT 7 021 Cromer CROM 1
002 MNS MNS 4 012 Xg XG X 022 Knops KN 1
003 P P1 22 013 Scianna SC 1 023 Indian IN 11
004 Rh RH 1 014 Dombrock DO 12 024 Ok OK 19
005 Lutheran LU 19 015 Colton CcO 7 025 Raph RAPH 11
006 Kell KEL 7| o [Mendsteiner gy 19 | oz | Okglaz[eig‘m JMH 15
007 | Lewis LE 19| 07 | pheo’ | cwre | 6 | oz I I 6
008 Duffy FY 1 018 H H 19 028 Globoside GLOB 3
009 Kidd JK 18 019 Kx XK X 029 Gill GIL 9
010 Diego DI 17 020 Gerbich GE 2

2004 International Society Blood Transfusion (ISBT)
By FHIR ORI LA (HEL) 1250 Hbifh 2 v
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ABO Iy #1%, FRMERPE LICH B A, BHLHWITH
PUHOREHEIZ L > TR S, HE - ZRRE L CThH
HaINTwb, Bz, ABIOMERIZ1E, A, As, Ax,
Am, Ael PRBIENTEY, ZOHICHIREEI KT T
5o F7z, BAOHMY[FARIZ, Bs, Bx, Bm, Bel D
R EN BT 5, 3512, ORICHERIAYEEL,
OFRNIEHRMNZ HPUR -2 wENZIMERITH %
Oh, Ry RXAFPRHMLN TS, 72, ABHITIZ AxB,
ABx, AmB, AiBm, AelB, AiBel, cisAB 7% &25X
ENTW5BEY,

CisAB U R 2 B2 R TIMEATH 1, cisAz
Bs, cisAiBs, cisA:B DIMEM A H %, T OIMEENI,
19644E K — T » N @ Seyfried 51953, O #l & AB I D
WS ABRIOT- b PEFNRROHME I R
T, HARTIE, 1966411106025, O & ABEI O
Bro MBI T-EH 03 NEFN-KER (fEERD
FEBD) (M3) 2L, ZOMmEM% cisAB & 44T
oo F72, ZOMBEIRIIHISERETSH ), HRENT
FREEE, AN, FINEICL O, WIREIZBNT,
BHICREBR T A MEEI TH 51219, cisAB D@ RIEIIT A
BT & BEMRFAE GRS LERT S L
FERXONTOWIHRTH Y, —HOWNLBIZTH0, A
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1 2
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O«, S A2B3' B3 O/A2B3

'

1 2 3
' 0 ¢ m
A2B3, 3  A2Bs,fj A2Bs3, 3

O/AzB3 O/AzB3

O/A=2B3

3 O#: ABHEIDWHE A, S ABEDOF L b 3 A H TNz R
AAEFNIERBIROFESIT, ABE(EF & BEEFHE U4k I
FIEL, BELTVWARATH D, (UKL L D —HBLZE L CTHIH)

TR BHVEEFOVTI N EATORKET 5 &,
ZNFMN cisA2Bs, cisAiBs, cisA:B O 3 fEEHO TR &
LCERENG, B, BETHNTE EOFEFHVO R
5E912%0), ZoBEESEZTHWICEEH S,
SO OFANIG LT, FzMAis ke L RS
nNTwib,

4. ABO MZREVE(=FDIEE & HEEE

ABO MR PLIE O P Pere £ L5 9 F Gt AR Bl i
(9q34.1-q34.2) 1D |ZA7 & T % ABO B T DY TH
HAFIEBHEBEZICLDRESN TV, 1990
£, cDNA 70 —=> 7k /) 1 DNA OREEFENTIC X
D, ABOBEIEFIZ7T2o0r v ra2it, 0 cDNA
133557 3 VR R O — M3 510658 &7~ 5% 5 2
EDHLNICENT, T2, COBETED 3 ODOFEHE
xtiEfnT (A, B, O) ® cDNA OFHEALIZEW
VRO LN, ARVELETICHRBAVELRTIZIET
WHEER, 09 bm526, 703, 7968 £ U803 4 1
EICEY, 7 EBRERS AL, EESN DR
FOBFIFIEICENEL L Z LN SN, —H,
O X3 RT3 AXF Vi BIR T O VLS RET 57207
THAHD, ZO1HEIERIICE Y frame-shift 25 ),
INCNTEAPRIEa N e b0 FNEOEN
NOFRPITONTHREEDSE L2 L RSN
721820 0 F 72 ABO ML R o0 B A (2 b 5 e R 2k %o M

ERPBBEENTWE, AEET & BEET5 R4
BRI H > TEETSHEEZ LN TV cisABH D
AsBs (cisAB) xFVEfmF 1, FEARMIZIE A 07 EET
LA U E D > TWw a7, 8030 (G) 7% B xt
VAT OHEE (C) KBRS I LICXY, TI/E
DTN PBT T UNOBERPEL, EESNLHE
LSRR A FEER R BE R AT I B B B R iE 1 &
FbEboZ il bEZLNTWEY, LarL, #
DOMBEREEIZIFEFICH <, REICRIATL2ABLD
BHEEOAL W ABRIZEO NS (M4), F72, Ae
Boxt a5 712 13467F H O3 &AT (C) 2256 (T) 1@
WLTBY, 7I/ATO0) o042 VICERL
TWwWhb, LAL, 207 3/ BERIIAESEEEEIE
ERNMECERE 7 ViR HF (R QRVEERN

ABO gene nt: ide posit
1 2 3 4 5 6 7 2
-—HIHHHH-
1 240 375

/1065 nt.
cona [N fl IP-JFI
nt. 297 467526 657703 796803 930
GA CC CG CG G

355 a.a.

A MILEETF |
a.a. ProArg Gly LeuGly
P, GG CG TA AC
B XILERT |
(1% Ser
v — A CC CG
O WiLEfEF

A2B3 (cis AB)
MALEETF

GA_T1c cG cc
—_——

Leu Arg Gly Leu Ala

4  ABOBEIZETHEOMEEL A, B, OB X U cisAB X7 E&ET
DOIFFEBEHIB LT 3 7 BEREY O Mg
FBDbox 137 I /MEI—FLTWALY Y Y ERT, FE
D O XVIBIEFITBUT A %G 13261F 0 1o R I ERL, 117
(TAA) Fa FYN7TEEMNRIET F 2k 2 2 2R T, Ok
345 05IH)
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512 ABO MM B E O S HEEZ2 T & 7z,
ABO MERIPTE E, BESECTETRB VY, FFHARL
72 % ARMERE FORrBRAOHES (HEH) 12, HEETI
Lo THEASNIHEHBERZICLYD, KD D-77
7 hN=RZTA=APEBINLILIZL )DL BN,
COHREIZ, FIOFHROMAELO AERFIZL)ESE
ENAMEBREEICL T, N-TXF LT T2 MY
IUAHBIIHMENEZLICEsTAPERS S
Nb, 72, BPUERIE, BEMLTICL Y ELESN- B
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A antigen

H (O) antigen

> :N-acetylgalactosamine;

, :D-galactose;

B antigen

:N-acetylglucosamine;
:L-fucose

5 ABO M BIFUR O LA

ERMEND-HT 7 b — 2% HBIHINT 2 2 L1 X
Do BB, —F, OO MERIEOREEE
DARGEE R 7200, HEA 20 OB E % b, O
0, HEE O BB TH Y, ABO MHiH 0 AR
Yo TV BB,

6. ABO MREDEEMT & % DERREVICH

1) IMiEARI AT

R MARAT I BT 5 ABO MR 0¥ E L, MR R
BZ X D RESNTW S, ABO MEENIE, R EkE
IZA, B, HHUEZFEBR L TB Y, MFEHIZIIP A ik
HOLVIEHMIBI A EH->TWD (5 FAF AL F—D
AN Y, X612 ABO MBI PR O Mg ik 1 &
BLHERN R R LT, AT HRBIGRMEREE LD A H S

WIEBHUEOAHEEZ AT 4 FETHELLHRETH D,

PUA IME &P A&B ML TV E4E % R0, PLBIMFE

CFERETH Y, ATIEHETE S, — T, VIW
FZmEHOMABUEATH 230 A Ptk L BBtk A
2 B THE LR EZRLTBY, BAIMERD
ABENROONDLZ L LY, ABIEHESINS, it
T, 7ET - 7 ITOMBEDHERICL o TIMHEAI AT A
WMEMEINL, BB, TETHEIZIEAT A FEER
BEEND 05, £ L GRBREEPHWLNTED,
7 IR TIIHBEES R I Tn D

2) 7u—H%A F X ) =% FW/ ABO MLERAHTE O
i

SEAE, BRI IZ BV T ABO IR HUR O M 133,
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6 ABO ILIEEHUR O LK 1M
FE 7 HERE, PUA MV & BT A&B LG TV EEZ D, T
Bl L 13IEEETH Y, AMEHETE 2, —F, VIMET
X, BRIMIROABENBOONL I L), AREHESING,
o T, AET + 7T OMBEDKERIZL D, MEAA A B L1
EIND,

B IMiE

BASER S T WEREEIC X A EI IO T WA, 2
NS OEEPUCIPURIBIED RIS 2 Bl L T b
T &R, —J, 7a—%1 bx b)) — (FCM) %
W 7-PuE#2R1, fluorescein isothiocyanate (FITC)
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WL, HiESIREOE—HYBIERTE, 85
J‘fﬁufﬂ%i@#mm&% EEMICIZ LI ENTHRTH
oW R R T - BYA U ORI D &

59, BillaBOE SR EAMREE T2 LT, AH
BIFNTETH B0 DUTIC FCM IZ X BT R 2R d 6

(DABO M ENC B 2 FRIMERE F o H P = O Lk

HHuUEE O BUCE R 2 PUR TH 525, ABO Mg H!
PR OMEAESTH Y, ADLVIEIBHESOKT
THHEMIZBNT, ZORHAEIHEINT 5, E-T, H
FOMECTIIHIUEEOMIMASHEREN 1oL LT
HwbhTwad, 171246 ABO M I B 1) 2 Rl Bk
o HYEEZBERE LTRLZ, ARIL.3+4.2%,
B #128.7+3.8%, O %192.2+6.8%, AB#5.2+2.1%
THY, OFICH LTBA, AM, ABMOIETHI
OB ROFERIKT 2RO bz,
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%% ok *%
EE \ I
100 9—2]—2/"
80 —
X 60 »
;fﬂ 40 28.7%
= 20 4 11.3% 5.2%
o T
A B 0 AB
#%:P<0.01(n=5),Mean+SD

7 ABO M AN BT 2 AR MEREE E o H $rli & o ik

(AT, BEIB LW ABENZ BT BARILERE o A $T
FEB LU BPEREDILE

B8-T11x, ARE ABEIORMENE Lo A Hili& %
s CchBL-b0THD, ARIS.0+0.9% T, AB
#94.0+1.6% CTH o720 —J7, M8-MIEBH L ABHYI
DOFRMERRE O BIUREZBEERTRELZ DT, B
#197.5+1.0%, ABHI84.9+4.2%THh -7 THHD
WRXD, AMBIZABR X ) A RGRIMERD 1T 75,
BHURIZABR L ) BRRIMEKRD 5% < FHEHL Tw
BT ENHL LRSI,

I: AR I: BINRDRMEER
#3:P<0.01(n=6) #4::P<0.01(n=6)
s MeantsD Mean+SD
‘ ek
98.0%  94.,0% 9
100 4 —— hady 1004 97.5% 84.9%
80 | 80 |
X 60 X 60 -
40+ % a0
of 0
= 20 50
0 0
AERY ABE! BEY ABE!

8 AR, BMBLUABRIZHITARIMIKE o A HiEEH
L OB P E O LK

I:AR, ABRIZBITA2APFEEOLK 0 :BM, ABH

2B % BEEO L

(3)AB Bl & cisA:BsBIZ BT B RMERE £ A JUE &,
BHUEE B L O H PR O ik
ABENZ BT 2 KPR OEHERIL, APiFEY4.0+1.6%,

BHUES4.9+4.2%, HPUES.2+2.1%Td - 720 — 1,
cisA2BsB T3 AHiE71.7%, BHUJE13.4%, HHiJE
90.0%TH»H, ABENZHI L THHEEDPS CHHL
TBY, ARE, BHIEE S IBIETH 5 2 & 2%
THET 52 LAfEE o7 (K9),

ABEY cisA2B3HY
.(n=g‘)= D (n=1)
0,

1004 94.0% 84.9% 90.0%
~ 80 71.7%
X

60
B
£ 4

20 13.4% 5.0%

0 - [ |
AR Binl& HiL R

9 ABHE cisABEII BT B ARIMEKIE 1> A B, BHUR
B LU HHE & LE

3) ABO ILE R & (5T O fFHT

ABO BI= T, T HMOMHEEZ PCR ¢
KL, 20O PCREWIIOVWT, »oEEDOHIEEE L
AW CHR ALY % E 3 5 RFLP (restriction fragment
length polymorphism) 7219202030 #4iid DNA @ 1 A$H
DNA Bkt £ 03 nT % X593 % SSCP (single
strand conformation polymorphism) #:32, & & (ZHIE
DNA OEERY) % EiEPE T 4 direct sequence #3723
Hb, LL, IhHOBHTEILEST PCR 24TV, &
S IRITE 2 LA B DR 2 BRBEDBVEDVETH ),
BRI BV TIE, ZORMEESEMTH L, —H,
SV IER T OEERSNIHFRN 774 v — 2 T
FEE OBLY % £ > 72 DNA #43721)7 % PCR THIET %
PASA (PCR-amplification of specific alleles) 1%, 4%
FLAY 2 HENE DNA /N> RX% — 2 & 0 HE R s gusE
TEL7:0, 1BEBOBECHENTRTHY, HEMR
TIZBWTHEHATH 5o 4512 cisAB BN Tld, 803
FIRLE ORI LB L HIBREEZE A % V72 ® RFLP kT
W3 fEATC &9, PCR-direct sequence % 05ME— D ffEHT %
THho72h, PASAHEZHWAZ LICX Y, HEHT
i HIZ cisAB B DML TR E AT RE & 72 o 7216:3335)
LDUTIC PASA EIC X BT T — & — &2 find %o
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(DPASA V12 X 5 f##T

PASA #i%, PCR RICICHWS 774~ =D 3’ K
B L 72 SR T O YR IERCH AR 7 HE RS 2
HEDICHRETAIEICED, FIO-TIZRLAE DI,
RN T 74— DHAGEDLEDART, ZNENDON
TEETFHSHERENELDTH B, —F, M-I D&
T, 3T EmMABHHHI TR VIGE, TOWMHSTOT I
AX—DVHEEETELRLL D20, ZRLBEOMHMHH
DERHSTET, HIEDNA N Y FIHRH Sz v,
PEo T, FREAICBINE L 728 F8F — U s 1 HHEEE
HOHIEIEEL 7 B,

1112 PASA ¥ % I\ 72 ABO IfiL 8 Bl 38 %7 O f# A
BOTFINEE R L7233, F 34 DNA % 868l & | C,
O X L MIET, BXVEETE ABLUOXVELET
2 HPT 572912, ABO#ELT-D cDNA 02617 1 3
I2oWT, 3HOTIA~v—(1&2, 56, 7&£8)
ZRBICHVWSEYVF T Ly 7 X (%) PCR-1, X
12 A BLUOBRVEEF 2R 572012, 5267155
WZOoWTIHD TSI 4 ~v—3¢L4%H72PCR-2 %%
NZENIT W, E512cisABEIDOH X, PCR- 1 & PCR-
212z, 796D A 3t IR T2, 803 LA
BV ERTFICEN TN 2 T 7 4~ —9 L10% H
\W72PCR- 3 #4179, XkIZ, PCR-1 & PCR- 2 ®PCRj#
Wo—EERG LD E, PCR-3 128155 PCR EY
D—EHEFNENT HE— ABLIKE L, BIES 7
DNA ®ON» K87 — 95 genotype #HET 5,

I I

— 3 Genomic DNA | 3 Genomic DNA
5" 3 5 3
3 = . 9
Matched 3'mmmm 5 ° Mismatched ™ S
3
5" 3 5 —— 3
. L. ] A I
3 5' 3 5
Extension No extension

Electrophoresis

Amplification No amplification

10 PCR Amplification of Specific Alleles (PASA) @5

1%, PCR KIGIZHWS 75 4 =—® 3" KAl L 72wt
VABLT ORI 2IERICERELTH Y, 2hEho
B AT AR S NG, —J, D137 KD 1 LI T
%, ZOWHTOTIAXT—PHGHEETEI R b0, %
NLABEDOMH O G ATT & THIE DNA /N> I Sz v,
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ABO gene

. primer 3
primer 1 — 261 526 796 803

5 — B b—rof @ Benz k3

— primer 2

— primer 4 55

bp
32 | 379 bp

PCR -1(Multiplex)
(O specific) : primer 1 - primer 2
(B specific) :
(A,Ospecific) :

(cisAB specific) :

PCR -2
PCR-3

(A,B specific):
primer 3 - primer 4.
/////
B — 94°C(1min)
PCR products mix PCR products 69°C(1min)
in) T — 30 cycle
in — —
72'C(30sec) —
30 cycle agarosegel
electrophoresis

11 PASA % v 72 ABO MLiEALE{E T O KT

TI4<—2, 3&4, 6, 7, 9, 1003 KikniEHkIL, #
NZENO0, ALB, B, Ak O, cisAB D& & &% F D ¥ LA
YA CTH B, —F, TI94~—1, 5, 81%, ABO i
EFIC M OIEREY 2o, L& TIA v — DM AEDbEIC
XV, OXSi&E{ETF Tl04dbp, A & B3t & (5T T52bp, B X%
HIET-T224bp, A & O XJ3LEIET-T379bp, cisAB A #E{nTT
1355bp @ DNA Wil 2SR & b, (SCRR33 & 0 51H)

O ABO IMLiE R BT O RAYENE DNA N o8y —

X121z, fLFEM 7% ABO IMEHR (A/0, A/A, B/O, B/B,
0/0 BXUAB B 2o\ T, ZhFND PCREYD
—# a7 O — AELRIKE) L7 & & OIE DNA NV B
INE =V EIRLTze A0 13379, 10438 X U52bp D 3D
DNV R, A/A TIE3798 L U52bp D 2 DDV K, B/O
TI3379, 224, 104B X UB2bp D4 DDV K, BB T
2248 X UB2bp ® 2 5D N K, 0/0 TIE3798 L U104
bp D2 DD K, A/B T379, 2243 X U52bp ® 3 D

ABOspecific GenOtype M: marker

M A/O A/A BIO BIB 0O/O AIB

bp
434 p
234 —p
124

104 =B

57 ==pp

bp
379

224

=104
52

379bp (A, O allele specific band) 224bp (B allele specific band)
104bp (O allele specific band) 52bp (A, B allele specific band)

K12 PASA #12 X %5 ABO I & =7 O 45 £ /9 35 IF DNA /¥
RNy —
fRFEM 4 ABO Mk (A0, A/A, B/O, B/B, 0/0 LU AB
) 122w, ZhENo PCREWO—H%E 7 H 10— ZABXIKE
L72& ZDOMIEDNA N 28 — Y %7K L 720 M:Healll digest
of Plasmid pBR322 (marker) (CHK33& V) —#RckZs L CHIM)
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DN FHEEIR S, 2FTPFHES N7 VB E T8
RN FOBRDFRD b7z,

@ cisAB M AR (L T DS REYBEIRDNA N Y Koy —

131, IMiEFHENT B & K RAFAEIZ LV genotype
DS 7% 3D cisABTI L A/B, A/A BX U B/B T
IZ2WTC, ZNFNDOPCREMO—E% T A0 — &
FOKEIL72b 0T, EBIE ABO X VB RIS FRRAY 7
PCR-1 & 212k AETHY, HWIEDNA/NY F)Xy —
U2 E Y, AsBs, ABs, A:B @ 3FEEHDFRILAI X J
T& b, —7J7, TEILcisABX & EF 12421 % PCR-
3ORIETH Y, 55bp ® DNA OHIEIZL Y, cisAB D
MENTE D, BB, cisABsTIE, 379, 104, 528 L U
55bp D 4 DDy RPSHEIES I, & 512 cisAiBs, cisA:B
IZBWTH PHEINATFERNY N FORPBEIES L
TBYY, 3EED cisABR ORI & cisAB DFEE DT
EJ‘%‘E’C\\%%IB,S‘UO

M: marker

1. ABO specific (PCR-1 and 2)
cisAB

L ——
A2Bslo A2B3lA1 A2B3iIBM  AIB  AIA BIB

bp bp

379 —p| 434

224 —p 234

124

104 — 104
52— 57

(PCR-3)

5 — [

2. cisAB specific

379bp(A, O allele specific band), 224bp(B allele specific band),104bp(O allele specific
band), 52bp(A, B allele specific band), 55bp (cisAB allele specific band)

K13 PASA {12 & % cisAB I BB (5T O 45 R A9 5 I DNA /¥
MEVAT

EFEIZPCR-1 & 2 (ABO X VBIET I 2K), TEIX PCR-
3 (cisAB X VAEIZTICHERN) X AHIEEZ/RLTWw5, PCR-
3 TlX, cisAB ® 4 1255bp @ DNA O/ NV K2Sild H b,
T bbb, cisA:B;sTIE, 379, 104, 528 X U55bp D4 DD IN »
N5, cisAiBsl3379, 5238 £ Uh5bp D 3 DD /N Y F2%, cisA:B T
13379, 224, 523 X UB5bp D 4 DD TR E N7 R Ry 22N> K
DHDIENF SN S, M:Healll digest of Plasmid pBR322 (marker)

BhIC

H—I -5 RAZ A F—I2& > T ABO MEA A%
RENTEBk, H—tido @ X, Mg Brse 287z 2 o
BSH SNz, FRIC, M THREE T THOMRIC &
D, ABO MEE OPUE & BIR T O CHRE DS &

iz, ABOMWAIOER, x5 - ¥ A 7, K
AT UEELR EOHERBMIGEO LG, HA
Wl 7 ENEAREET OB L DR E o 72,
4|, 7a—4 b A Y — (FCM) 12 £ A Mllisk
HHUE AT & ABO LR &AL T AT 12D CTRAT B %
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Detection of ABO blood group antigens and genetic analysis of ABO blood group and
their application for clinical studies

Eiji Hosoi
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SUMMARY

The ABO blood group system is the most important blood group system among the 29
International Society of Blood Transfusion (ISBT)-recognized systems, consisting of four antigens
(A, B, O,and AB). These antigens are known as oligosaccharide antigens, and widely expressed
on the membrane of red cell and tissue cells as well as, in the saliva and body fluid. The ABO
blood group system was discovered by the Austrian scientist Karl Landsteiner, who found three
different blood types (A, B, and O) in 1900 from serological differences in blood. In 1902, DeCast-
erllo and Stiirli discovered the fourth type, AB. The phenomenon of these serological differences
was called the Landsteiner Law, and is still used to detect ABO blood group antigens in clinical
laboratories. In 1924, Felix Bernstein predicted that the mechanism of inheritance involved three
alleles at the ABO locus from extensive family studies. Furthermore, the structure and biochemi-
cal characteristics of the ABO antigens were elucidated by many investigators.

In recent years, the ABO blood group at chromosome locus 9 has been determined, the gene
cloned and the structures determined by Yamamoto et al. This has made it possible to genetically
analyses of ABO blood group antigens using molecular biology techniques.

Clinically, blood group antigens are important. In particular, the ABO blood group antigens
are one of the most important issues in transfusion medicine, evaluation of the adaptability of donor
blood cells with bone marrow transplantations, and survival confirmation of hemocytes.

This article reviews the serology, biochemistry, biosynthesis and genetic characteristics of
ABO antigens, and the analysis of ABO blood group using flow cytometry and polymerase chain
reaction (PCR) amplification of specific alleles (PASA)-method and their application for clinical
studies.

Key words : ABO blood group system, cisAB allele, transfusion medicine, flow cytometry,
PCR amplification of specific alleles (PASA)





