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Anti-PP1Pk (Tja) Antibody in a Korean Female Patient with p Phenotype Confirmed by Genotyping
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Abstract
In this study, we report a case of anti-PP1Pk (Tja) alloantibody with p phenotype detected and confirmed in a 20-year-old Korean woman diagnosed with anemia during long-term rehabilitation treatment due to mental retardation. She did not have any transfusion history, except two exchange transfusions received 6 days after she was born. Her blood type was B, RhD+, and findings from antibody screening and identification tests showed strong reactivity (3+ to 4+) in all panel cells except in her autologous cells. Based on these results, we concluded that she had an alloantibody to a high-prevalence antigen. Anti-PP1Pk alloantibody with p phenotype was identified by additional serological tests in a foreign reference laboratory. To confirm the patient's p phenotype, polymerase chain reaction and sequencing of the A4GALT gene were performed on her blood sample. She was homozygous for c.301delG in the A4GALT gene, which finally confirmed that she had the anti-PP1Pk antibody with p phenotype. Fortunately, her anemia caused due to iron deficiency could be treated with iron supplementation without the need for any transfusion. However, it remains extremely difficult to find compatible red blood cells in such settings in Korea. Moreover, there has been very little research on the prevalence of the p phenotype in the Korean population. Therefore, additional research is needed on rare blood group antibodies and high-prevalence antigens, including anti-PP1Pk cases.



	
Keywords: 
P blood-group system; 
Blood transfusion; 
Alloantibodies; 
A4GALT gene









ORCID iDs
Seung Jun Choihttps://orcid.org//0000-0003-0736-1055



References
	
      
        Levine P, 
        Bobbitt OB. 
        Waller RK, 
        Kuhmichel A, 
      
      Isoimmunization by a new blood factor in tumor cells. 
      Proc Soc Exp Biol Med 
      1951;
      77
      :403.
      
    
[image: image][image: image]
	
      
        Conlan S, 
      
      Managing a pregnancy in the presence of the rare blood group antibody PP1Pk. 
      Aust N Z J Obstet Gynaecol 
      2004;
      44
      :479.
      
    
[image: image][image: image]
	
      
        Shirey RS, 
        Ness PM, 
        Kickler TS, 
        Rock JA, 
        Callan NA, 
        Schlaff WD, 
        et al. 
      
      The association of anti-P and early abortion. 
      Transfusion 
      1987;
      27
      :189.
      
    
[image: image][image: image]
	
      
        Weiss DB, 
        Levene C. 
        Aboulafia Y, 
        Isacsohn M, 
      
      Anti-PP1Pk (anti-Tja) and habitual abortion. 
      Fertil Steril 
      1975;
      26
      :901.
      
    
[image: image][image: image]
	
      
        Levine P, 
      
      The rare human isoagglutinin anti-Tja and habitual abortion. 
      Science 
      1954;
      120
      :239.
      
    
[image: image][image: image]
	
      
        Koda Y, 
        Soejima M, 
        Sato H, 
        Maeda Y, 
        Kimura H, 
      
      Three-base deletion and one-base insertion of the α(1,4)galactosyltransferase gene responsible for the p phenotype. 
      Transfusion 
      2002;
      42
      :48.
      
    
[image: image][image: image]
	
      
        Yan L, 
        Zhu F. 
        Xu X, 
        Zantek ND, 
      
      Molecular basis for p blood group phenotype in China. 
      Transfusion 
      2004;
      44
      :136.
      
    
[image: image]
	
      
        Fernández-Jiménez MC, 
        Jiménez-Marco MT, 
        Hernández D. 
        González A, 
        Omeñaca F, 
        de la Cámara C, 
      
      Treatment with plasmapheresis and intravenous immunoglobulin in pregnancies complicated with anti-PP1Pk or anti-K immunization: a report of two patients. 
      Vox Sang 
      2001;
      80
      :117.
      
    
[image: image]
	
      
        Iseki S, 
        Masaki S, 
        Levine P, 
      
      A remarkable family with the rare human isoantibody anti-Tja in four siblings: anti Tja and habitual abortion. 
      Nature 
      1954;
      173
      :1193.
      
    
[image: image][image: image]
	
      
        Reeves HM, 
        Cary V, 
        Mino MA, 
        McGrath C, 
        Westra JA, 
        Piccone C, 
        et al. 
      
      Unexpected non-maternally derived anti-PP1Pk in an 11-week-old patient. 
      J Pediatr 
      2017;
      181
      :302.
      
    
[image: image][image: image]
	
        Race R. 
           Sanger R, 
      In: Blood groups in man. 6th ed. Oxford: Blackwell Scientific Publications; 1975. 

	
      
        Cedergren B, 
      
      Population studies in northern Sweden. IV. Frequency of the blood type p. 
      Hereditas 
      1973;
      73
      :27.
      
    
[image: image][image: image]
	
      
        Lin CK, 
        Mak KH. 
        Cheng CK, 
        Yang CP, 
      
      The first case of the p phenotype in a Gurkha Nepalese. 
      Immunohematology 
      1998;
      14
      :30.
      
    
[image: image]
	
      
        Lee WG, 
        Kim WB. 
        Lee DW, 
        Kang DY, 
      
      A study of P antigen frequency and P1 antibody in Korean blood donors. 
      Korean J Blood Transfus 
      1992;
      3
      :167.
      
    
[image: image]
	
      
        Steffensen R, 
        Carlier K, 
        Wiels J, 
        Levery SB, 
        Stroud M, 
        Cedergren B, 
        et al. 
      
      Cloning and expression of the histo-blood group Pk UDP-galactose: Galβ1-4Glcβ1-Cer α1,4-galactosyltransferase. Molecular genetic basis of the p phenotype. 
      J Biol Chem 
      2000;
      275
      :16723.
      
    
[image: image][image: image]
	
      
        Hellberg Å, 
        Schmidt-Melbye AC. 
        Reid ME, 
        Olsson ML, 
      
      Expression of a novel missense mutation found in the A4GALT gene of Amish individuals with the p phenotype. 
      Transfusion 
      2008;
      48
      :479.
      
    
[image: image][image: image]
	
      
        Westman JS, 
        Hellberg Å, 
        Peyrard T, 
        Thuresson B, 
        Olsson ML, 
      
      Large deletions involving the regulatory upstream regions of A4GALT give rise to principally novel P1Pk-null alleles. 
      Transfusion 
      2014;
      54
      :1831.
      
    
[image: image][image: image]
	
      
        Li X, 
        Diao X, 
        Xia X, 
        Hong X, 
        Zhu F, 
      
      A novel mutation in A4GALT was identified in a Chinese individual with p phenotype. 
      Transfusion 
      2017;
      57
      :215.
      
    
[image: image][image: image]
	
      
        Choi SJ, 
        Lee E, 
        Kim S, 
        Lyu CJ, 
        Kim HO, 
      
      Identification of anti-Gerbich antibody in an Emirati marrow hematopoietic progenitor cell donor with Fy(a-b-) phenotype. 
      Yonsei Med J 
      2018;
      59
      :1253.
      
    
[image: image][image: image][image: image][image: image][image: image]
	
      
        Kim J, 
        Choi KY, 
        Youn KW. 
        Kim Y, 
        Min HK, 
        Kim HO, 
      
      Requirement of establishment of frozen blood storage system for management of rare blood supply and strategic national stockpile. 
      Korean J Blood Transfus 
      2018;
      29
      :3.
      
    
[image: image][image: image][image: image]
	
      
        Hong YJ, 
        Chung Y, 
        Hwang SM, 
        Park JS, 
        Kwon JR, 
        Choi YS, 
        et al. 
      
      Genotyping of 22 blood group antigen polymorphisms and establishing a national recipient registry in the Korean population. 
      Ann Hematol 
      2016;
      95
      :985.
      
    
[image: image][image: image]





[image: Figure F1 ]Figure 1

Identification of the A4GALT gene mutation. Direct sequencing of DNA from the patient's blood sample demonstrated a homozygotic silent mutation, c.903C>G (p.=) and a homozygotic frameshift mutation, c.301delG (p.Ala101Profs*13) in the A4GALT gene. The locations of the variations are indicated by black arrows. Reference sequence: NG_007495.2.
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Laboratory findings before and after treatment of the patient for iron-deficiency anemia*These results were obtained from the tests performed one year after treatment for patient's iron-deficiency anemia.
Abbreviations: MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; TIBC, total iron-binding capacity.
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Hemoglobin (g/dL) 69 131 1.7-160
Hematocrit (o) 256 409 348-470
MOV () 599 901 800-980
MCH (pg) 161 289 270-330
MCHC (g/dL) 268 320 320-360
Serum iron (g/dL) 120 840 400-1580
TIBC (ug/dl) 3270 2800 2710-4350
Transferrin saturation (%) 4 30 15-50
Ferrtin (ng/mL) 25 253 110-3068
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Refsequence: TACTTTGAGGACATCAACCCCGAGGAGCTGCCGCGGCTGCT

Proband

€903C>G, p.(=), Homozygote

Refsequence: TCATGTGCTCGGTGGAGTCGGCCGCCAGAACTCACCCCGAA

Proband

*

¢301del, p.(Ala101Profs*13), Homozygote
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