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The ABO Blood System

Elood Type Type A Type B Type AE Type O
(genotype) (AA, AD) (BB, BO) (AB) (00)

Red Blood | (A)(ALN 0

Cell Surface e @

Proteins

(phenatype) A agghtinogens only | B agglutinogens only | A and B aggutinogens | No agghinogens
Plasma /'/

Antibodies

(phenotype) 04/6

b agglufinin only

a agglufinin only

No agglutinin

a and b agglutinin
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ABO Blood Types

Erythrocytes

Plasma

Blood type

Antigen A

Anti-B antibodies
\\\ \( l

Type A

Erythrocytes with
type A surface
antigens and plasma
with anti-B antibodies

Antigen B

Anti-A antibodies

Type B

Erythrocytes with
type B surface
antigens and plasma
with anti-A antibodies

Antigens A and B

Neither anti-A nor
anti-B antibodies

Type AB

Erythrocytes with
both type A and

type B surface
antigens, and plasma
with neither anti-A
nor anti-B antibodies

Neither antigen
A nor B

Both anti-A and
anti-B antibodies

\( [
Type O
Erythrocytes with
neither type A nor
type B surface
antigens, but plasma

with both anti-A and
anti-B antibodies

(a)
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Group O

Red bloo
cell type

Antibodies]
present

Antigens
present A antigen E antigen

1t
Aand B
antigens

Mo antigens
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Allele Protein % In USA among caucasians | blacks | orientals
A1 Altransferase 22|12 18
A2 A2fransferase 7|6 |rare
B Bfransferase 612|171
0 ‘nonfunctional 62| 70|65




:Jl g

(o9 0)h8 o 59, 2 ABO (sl il ws ol (1 (23w )
09; 0‘9"& =¥ L@L&M‘ o] uS.o.o U>"9'> Lthbos)f fa‘o.f cru.a.aS ool
sl Byme O Jo>

ol

Sy Sog,S

s A

s B

s AB



ABO piwew 95 sog )5 5 3
4994

ABO W LSCJB @9} 6&05; LS‘ ly a5 6&‘)5‘
b $9> 095 Ol il pleizle l (Lisu ks

5,100

wlie s 5l b oo Jlal plia ol nls

O dde «Dyaanl e (o 0gh colaiul lisgs

) oiloial yg Jal 51 Lol S ylas sla icSTy



ABO (riwcms sl 51 3
325 05 0355 aw by Jil> ABO Ssz s
Sybr JAS

H/h

1A/ 18/i (OR: A/B/O)

Se/se



Jos 50080 5l s <5 Ko Ao ol plas
SOU K U SR I S SN U P IR N ¥ PSR CEL g
12 o)l p93509,5 (59 2 s H/h

4o, les

VA o,leds £93909,5 (S9) » yiiws :Se/se



H/h L5L° O3 )

Sy sz N op el e Ny ply o H o

(S o

A H 5 slls ool slove j5u0) of 81 ales l...:).o.s

H H/h 4 H/H slecaigis oadylo ofy8l ol sl
Ol osle e 1y 5laudl s d39598 pU a4 (gou 1 g ol Jlad
oo 1y H ool b ay (S5 25T oole Lules s 3]
A2 oo JSi5 50 8 sla oS

Sgl oo il H ol hh i gih odd,lo ol 8l o
.(Bombay or Oh phenotype)



1A/ 15/1 4 AIBIO s 3

(Codominant) ;,L «» B s A oy
e

] u}l-’-‘ ‘@5—9 Oy 990 JALO.A 4 10, 5

A 053] 0aiSaS B 5 A glas



12/ 18/1 4L A/BIO ¢ ;5

el 3Lasl 5 el 5V =D Lot =N o0 51 sosS oS A 3
H ool Lngﬁ.‘;.I\ 0l ool eSYE -D Lot -N o PRI
D 50

08 oo Pl opl il el 5 b YBE-D 5l cossas B oy
H oole s coge g 00,5 ato H osle lpl o 1, 5585YE- 6o
YW B ool «

JuLosc u:jl" od)séd D
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Clumping of
type A blood
cells by anti-A
antibodies

() E.M. Collins 2001
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Direct AHG
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L Ag /m\ o
(Coombs’ Sera) ____ VisualRedCell

Wgshed (3x’s)
Patient Red Cells + AHG Reagent Agglutination.
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Delta Hepatitis

CMV (cytomegalovirus)

HIV (human immunodeficiency virus)
Syphilis

Malaria

EBV (Epstein-Barr virus) infection
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A Unit of Packed RBCs
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