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Serclogical and Biochemical Characteristics of A Rare Phenotype p

in the P Erythrocyte Groups

Masao OTA, Michimasa KATO and Hayato HASEKURA
Department of Legal Medicine, Shinshu University School of Medicine

Two Japanese propositi with a rare blood phenotype p of the P erythrocyte groups are pre-
sented. They were both healthy blood donors. Their bloods were found to possess an irregular
antibody which hemolysed all cells tested. Results of serological and biochemical analyses deter-
mined them to be phenotype p. Shinshu Med. J., 88:213—219, 1985
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Table 1 Agglutination reactions with K.U.’s serum and cells: K.U’s
serum agglutinated all O, Py, O, Py and O, Pk, cells tested, but
not A, p cells. K.U.’s red cell exhibited on agglutination rea-
ction with anti-Tj*, anti-P;, or anti-P¥ antibody

Test red cell K.U.’s serum

Test antibody K.U.’s red cell

O, pu +H-
O, P2 +H
0, Pk, +H
A, p —
A, p -

Anti-PP,P* (Tj?) -
Anti-P, -
Anti-P¥* -

Table 2 Agglutination reactions with M.Y.’s serum and cells : M. Y.’s
serum agglutinated all O, P,, O, P;, and O, Pk, cells tested,
but not B, p cells, M.Y.’s red cell exhibited no agglutination
reaction with anti-Ti" anti-P;, or anti-P¥ antibody

Test red cell M.Y.’s serum

Test antibody M.Y.’s red cell

0, P +-
O, Py +H
0, Pk +
B, P -

Anti-PP,P¥(Tj®) -
Anti-Pl -
Anti-Pk -

Blood groups in K.U,'s family

\
L]
0 O

P P, P,

Ay Ay AB

MNss Mss Mss

R1R1 R1R1 RIRI

Le (a—b+) Le (a—b+) Le (a—b+)
Ty (a+b—) Ty (a+b~-) TFy (@a+b+)
Jk (a+b—) Jk (a+b—) Jk @a+b+)

Blood groups of M.Y.

P, B: MSS: RlRl, Le (a-b+)
Fy (a+b-), Jk (a+b-+)

Fig.1 Blood groups
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Table 3 Agglutinating titers of K.U.’s
serum against O, P, red cells

(Anti-PP.P¥)

Saline Bromelin Coombs
37°C 1:32 1:512 N.T.
25°C 1:32 1:512 N.T.
4°C 1:32 1:512 N, T,
IgM fraction 1:16 N.T. N.T.
IgG fraction 1:1 N.T. 1:16
2-ME treatment|{ Neg. N.T. 1:16

N.T. : Not Tested, Neg. : Negative

Table 4 Agglutinating titers of M.Y.’s
serum against O, P red cells

(Anti-PP,P¥)

Saline Bromelin
37°C 1:16 1:32
25°C 1:16 1:32
4°C 1:16 1:32
215
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Fig. 2 Thin-layer chromatogram of erythrocyte glycolipids from K.U. (lane p) and
normal donor (lane N). Lane M contains marker substances of Forssman (F),
paragloboside (PG), globoside (G) and trihexosylceramide (T) glycosphingolipid.
M and D are abbrevations for monohexosylceramide and dihexosylceramide
respectively. The plate was developed with chloroform-methanol-water, 60 :
35 : 8 (vol/vol), and the glycolipids were detected with an anthrone reagent.
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Fig. 3 Complement fixation curves of two glycolipid antigens with K.U. serum.
Antigen preparations contained 100ng of globoside, 100ng of lecithin and 1pg
of cholesterol as P antigen ; and 50ng of trihexosylceramide, 100ng of lecithin

and 500ng of cholesterol as Pk antigen.

K. U. oMt Table 1 @R Lkel 3k Pl Bk
O P2 TR, Tr DO ok BMER & R SUG %
FL, Ap BmEk (24D LB REER L, ¥
=, M.Y. olfii§d Table 2 WRT L5 Pl ¥
10V P2 BUMER, WONC Po BMER & iR KA
FL, Bp iR (14 &iREHREREE L L,
SR BOREN D WHO miE P o T HE AR
PP; PF &% bR, ¥ b1, K. U. Ii#% Protein
A Sepharose # 7 A CHE LA IgM, B X IgG
B OURYEZEM, £ 2-ME MM LT IgM 4L
EIFOWEFME Table 3 R LA, IgM BT
AUIAREIEY:, 12G BME 7 — A AEBERRE TS 2
BRI NI,

C  &{b¥mhisE

K. U. 810 P2 BMmRoOMREAREEE 7 =<
V75T g —CHIE LRI R, Fig. 2 ”ARLIED
TH, PV ~FVYvAEF i F (CTH) Fesfvy
(Glob) DREMRLZBIBIbYIK, F7 P vreT
1 ¥ (CDH) 0#gE»ARD bhi, ¥ K U. omiF
TonwTHEE LT CTH (P* #JE), Glob (P
PUR) %AV TERMGSS A KGR T v, P,
Hi-P OBEHF- R Fig.3 WAL, &0
R b0 AR G2 M 1 ml Uieh oA TR

No. 3, 1985

B % &L Pi-P¥ 132, 80084 CTH h Hi-P % 3,000847C
3507’1:0

vV & g

PsRm¥EEY, ABO &, MN Ricfi&, Maiip
ey b 85 3 IR & LT 192748 Landsteiner &
Levine®iz X b R X hic, BRI VTIL, 19354
CERD AR, B 7 # miEhic—io Ao fiRke g
LT 2T 5 HRREYSH 2 0%RL00, chi
QRIMPERS LV A%, e PRy sl & QAT
KEMERPENS D & Ehic, X BHIT, 19514F Levi-
ne L0 X bz PAMPEECH LS Ti* Lo
WERAIME bhi, Ti &k Jay BAD tumor &
ExEWTsh0Thh, =0l ARMIFIEZOH T
BB ETH - o, ADMBRZIIRE Lot T
DOMFMIR & KT 5 WD H, o Mm%
Bi-Ti* Pifb LA, Jay WAD X 5 el % Tj
(a—) &L, #Ic Sanger!D w L hpHlEEhic,
WAzcly Table 5 WRT X 5P, Py, PX D32
OFFZ L D 5 onERBIWARL IR TS, PRM
WHFURWEIERE cH b, FUREES ABORin
WD L 5 CIEBEERT X b fEbhict v I TH
%o “hbOWEOHMNEL Table 6 iR T X5

27



RHE < g - 28

Table 5 P Blood group systeml?

Prooypes  AMfenson  fatbodie  Ereguencies (g

P, Py, P none 35

Pg P anti-P1 65

P none anti-PP, Pk very rare

Pk, P,, Pk anti-P very rare

Pk, Pk anti-P very rare

Table 6 Structures of glycosphingolipids

Glucosylceramide (CMH) Gle-Cer
Lactosylceramide (CDH) Gal (f1-4) Glc-Cer
Globotriaosylceramide (CTH : Prantigen) Gal (al-4) Gal (B1-4) Glc-Cer
Globotetraosylceramide (globoside : P antigen) GalNAc (p1-3) Gal (a1-4) Gal (81-4) Glc-Cer
Lactoneotetraosylceramide (paragloboside) Gal (B1-4) GlcNAc (B1-3) Gal (81-4) Glc-Cer
Forssman GalNAc («1-3) GalNAc (81-8) Gal (al-4) Gal (f1-4) Glc-Cer
P; Antigen Gal (21-4) Gal (81-4) GlcNAc (B1-3) Gal (81-4) Glc-Cer

Table 7 50% complement fixation units per
ml of K.U.’s serum and reported p sera,?

Antigens
PE(CTH) P (Glob)
K. U. 3, 000 2,800
Shi-H 770 195
Shi-M 300 220
Hata 1,280 1,180
Natsui 450 420
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