
2017 8 30

(Miltenberger blood group)

M N S ( g l y c o p h o r i n 

variants)

ABO ABO

RhD Rh Rh

RhD(+)

M N S

M N S

(Glycophorin) A(Glycophorin A)

M N B(Glycophorin B)

S s (GYPA, 

GYPB) 97%

(crossing-over) (gene conversion)

G Y PA G Y P B

GYP(A-B-A) GYP(A-B) GYP(B-A-B)

MNS

(glycophorin variants)
1

1951 2 Levine

Mil tenberger

Levine

ant i -Mi a

Mi a MNS

Cleghorn

Miltenberger 3

I XI (Mi.I~ Mi.XI)

(

) 1992 Tippett 4

GP.(glycophorin)

Mi.III

GP. Mur 1961 Murrell
5 GYP(B-

A-B)

2009-2017

6,7 Mi.III(GP.

Mur ) Band  3 

Protein Band 3 Protein

Cl-/HCO3
-

Mi.III HCO3
- HCO3

-

CO 2

Mi.III HCO3
- 6

  *       *
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Mi.II I

CO2 179

( 70 Mi.III )

2-3

CO2 Mi.III

1-2 CO2

Mi.III
8

9 1980

Mi.III

7.3% Mi.III

9.6% 6.3%

( 9)

1990

88.4% (

)33.4% 21.2%

0%

4.3%

11%

( 9)

   Mi.III

Mi.III
(%)

1. 88.4 138

2. 34.3 67

3. 21.2 52

4. 3.0 101

5. 3.0 103

6. 1.0 100

7. 0.0 100

8. 0.0 101

9. 0.0 95

1. 11.0 100

2. 3.0 100

3. 2.0 100

4. 2.0 100

1. 11.4 62

2. 0.0 28

1. 4.3 94

2. 0.0 78

3.0 100

   Mi.III

Mi.III(%)

9.6 2500

6.28 6241

( ) 4.7 211

0.0098 50101

0.006 16000
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ant i -Mi a

Mia

anti- Mia

9

anti- Mia  anti-

Vw+Hut+Mur+MUT+Hil

anti-

Mia

Anti- Mia

1990

anti- Mia

1% anti- Mia

2016

anti- Mia 37.89%

1990

(Reagent red cells) Mia

anti-

Mia anti- Mia

Mia

anti-

Mia In-house

anti- Mia

anti- Mia 10

6,7 anti-

Mia Mia

Mia

anti- Mia

Mia

anti-

Mia B
11,12

(hybridoma cell line)

anti-Mia anti-Mur anti-MUT

(Mi.I, II, III, V, VI, X )

ant i-Mia:  2 ,048

anti-Mur:32,768 anti-MUT:512

1022 ant i - Mi a

Beckman 
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Coulter PK7300 

Mia 5% 2

anti-

Mia

anti- Mia

anti-Mur anti-Mia

 anti-Mia

Mia anti- Mia

(1)

(2) (3)

ABO Mia

anti- Mia

Mia

Mia

1. C. Lomas-Francis: Miltenberger phenotypes 

are glycophorin variants: a review. ISBT 

Science Series 2011; 6: 296-301.

2. Levine P, Stock AH, Kuhmichel AB, et al: 

A new human blood factor of rare incidence 

in the general population. Proc Soc Exp Biol 

1951; 77: 402-3.

3. C l e g h o r n  T E :  A m e m o r a n d u m  o n  t h e 

Miltenberger blood groups. Vox Sang 1966; 

11: 219-222.

4. Tippett  P, Reid ME, Poole J,  et  al:  The 

Miltenberger subsystem: is it obsolescent? 

Transfus Med Rev 1992; 6: 170-182.

5. Cleghorn TE: The occurrence of certain rare 

blood group factors in Britain. MD thesis, 

University of Sheffield, Sheffield, England, 

1961; pp.56-105.

6. Hsu K, Chi N, Gucek M, et al: Miltenberger 

b lood  g roup  an t igen  type  I I I  (Mi . I I I ) 

enhances the expression of band 3. Blood 

2009; 114: 1919-28.

7. Hsu K, Lee TY, Periasamy A, et al: Adaptable 

interaction between aquaporin-1 and band 3 

reveals a potential role of water channel in 

blood CO2 transport. FASEB J. 2017; 31: 

4256-64.

8. Hsu K, Kuo MS, Yao CC, et al: Expedited 

CO2 respiration in people with Miltenberger 

erythrocyte phenotype GP.Mur. Sci Rep 

2015; 5: 10327.

9. 4 . MNS

(Miltenberger Series). 

2018 62 1       24



. . 2005 . . pp 97-106.

10. Chen TD, Chen DP, Wang WT, et al: MNSs 

blood group glycophorin variants in Taiwan: 

a genotype-serotype correlation study of 

Mia and Sta with report of two new 

alleles for Sta. PLoS One. 2014; 9: e98166.

11. Köhler G, Milstein C: Continuous cultures 

o f  f u s e d  c e l l s  s e c r e t i n g  a n t i b o d y  o f 

predefined specificity. Nature. 1975; 256: 

495-7.

12. Toyoda C, Suzuki Y, Tsuneyama H, et al: 

Production of human monoclonal anti-

Jk3, recognising an epitope including the 

Jka /Jkb polymorphic si te of the Kidd 

glycoprotein. Transfus Med. 2014; 24: 286-

91. 

2018 62 1       25


