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Summary. Red cells (RBC) possessing the low-frequency MNSs antigen Dantu
from 36 Black individuals (21 propositi) were found to exhibit the NE variety of
this phenotype, as judged from the electrophoretic glycophorin (GP) pattern, de-
scribed in an accompanying article, and/or from the polybrene test which detects
the decreased NeuAc level of these RBC. All known DantuNE RBC (53) exhibit
the phenotype M+N+. This finding as well as family studies and immunochemi-
cal investigations demonstrate that the Danfu™E allele encodes a blood group
M-specific GP A. Thus, the strongly decreased GP A level of RBC from DantuNE
heterozygotes represents the product of the Danru allele and its normal counter-
part. It is suggested that the formation of a complex with the anion channel pro-
tein (band 3) represents the prerequisite for optimum incorporation of GP A into
normal RBC membranes. The hybrid GP in DantuNF RBC, produced in large
quantity, might suppress the incorporation of GP A in a cis and frans manner via
the formation of a complex with band 3. The hybrid GP in DantuME RBC lacks
U activity, but expresses N activity and a qualitatively altered s antigen, thus prov-
ing its GP B-GP A hybrid nature in conjunction with data described in the accom-
panying article. Screening of ficin-treated RBC with Vicia lectin revealed that the
Dantu phenotype exhibits a frequency of about 0.005 in American Blacks and less
than 0.001 in Germans.
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Introduction

The ‘MNSs blood group locus’ encodes the amino acid sequences of two NeuAc-rich,
homologous glycoproteins in human erythrocyte (RBC) membranes that are denoted
as glycophorin A (GP A; MN sialoglycoprotein, MN SGP or a) or GP B (Ss SGP or
8) (for reviews see [6, 7,23, 26, 31, 36]). As described in an accompanying article [17],
Dantu RBC of the NE variety that were first described by Unger ef al. [40] are charac-
terized by a decreased quantity of GP A (approx. 43%), a decreased level (about 50%)
or the complete absence of GP B, in Dantu/U or Dantu/u heterozygotes, respectively,
and a large quantity (molar ratio to GP A about 2.4) of an apparent GP B-GP A
hybrid molecule. Moreover, these RBC exhibit an alteration of the carbohydrate unit
on the anion channel protein (band 3).

Contreras et al. [5] have demonstrated that RBC of the NE type and a similar RBC
variant (Ph), described by Tanner ef al. [28, 38], exhibit the low-frequency MNSs anti-
gen Dantu. Anti-Dantu was detected in anti-S and -s reagents as well as several sera
containing multiple antibodies against low frequency antigens [5]. The NE and Ph va-
rieties of the Dantu phenotype have so far only been detected in Blacks. Recently,
however, a further Dantu gene complex (MD) has been discovered in a Caucasian [34].
The GP patterns of Ph and MD RBC differ from those of cells of the NE type.

Previous studies [3, 14, 34, 38, 40] revealed that the hybrid molecule in all Dantu+
RBC exhibits N specificity. Moreover, the investigations of Contreras et al. [5] disclos-
ed that the Dantu allele expresses a weak s antigen. In the Ph family [38] and in one
pedigree (Ox), studied by Contreras et al. [5], the Dantu gene complex was also shown
to encode an M antigen. In this communication we describe studies on the serology,
immunochemistry, genetics and frequency of the DantuNE phenotype. Our report
will particularly focuss on certain aspects that are not or only partially covered by the
contribution of Contreras et al. [5]. As described in a preliminary report [14], the
hybrid molecule, encoded by the DantuNE gene complex, appears to comprise the
residues (res.) 1— 39 of blood group s-specific GP B and the res. 71—131 of GP A. The
details of these sequencing studies will be published elsewhere (see Appendix).

Materials and Methods

Ascertainments

NE (II-7), a Rh(D)-negative 32 year old Black gravida VI, para IV, was admitted to hospital
in Chicago at 27 weeks of gestation with premature rupture of the placental membranes. Anti-D
and -U with a titer of 4096 or 8, respectively, were detected in her serum. The infant (BE, 111-6),
born by ceasarian section after 37 weeks of gestation, required phototherapy and five exchange
transfusions with Rh(D)- and U-negative blood during the first month of life and 14 simple
transfusions during hospitalization for 3.5 months. Cord RBC from III-6 yielded a 4+ direct
antiglobilin test (DAT). Anti-D and -U could be eluted from the cells. RBC from NE did not
react with anti-U. However, positive results were obtained with some anti-S and-s sera. Discon-
tinuous sodium-dodecyl-sulfate polyacrylamide gel electrophoresis (disc SDS-PAGE) of her
RBC membranes revealed alterations of the GPs and the presence of a proteinase-resistant
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hybrid GP [40]. Studies in collaboration with M. Contreras (North London Blood Transfusion
Centre, UK) and P. Tippett (MRC Blood Group Unit, London, UK) revealed that NE exhibits
the low-frequency antigen Dantu and that the reactions with anti-S sera are caused by anti-
Dantu in these reagents [5].

The Black patient MB, a gravida V, who had made anti-U (titer 16) and delivered an infant
with a weakly positive DAT, was detected in Norfolk, because her RBC were typed as S—s+U—,
and identified as Dantu+ in Houston.

Blood samples from the Black family HP (I-1, I-2 and the newborn 11-2) were referred to
Gamma Biologicals by L. K. Wagoner (St. David’s Community Hospital, Austin, TX, USA), be-
cause I-2 had made an antibody (titer 64) reacting with the RBC from I-1 and II-2 (after
chloroquine-diphosphate treatment) that was identified as anti-Dantu. Cord RBC from II-2
yielded a 3+ DAT. The mild hemolytic disease of the newborn of 1I-2 was successfully treated
by phototherapy {25]. A similar family (T.; comprising a Dantu+ father and a Dantu+ new-
born as well as a M+ N+ Dantu— mother who had made anti-Dantu) that was also studied at
Gamma Biologicals has been described by Contreras ef al. [5].

HB and WR were detected by screening of 600 Black donors in Norfolk with anti-U (18
negatives), because their RBC were typed as S—s+U—, and identified as Dantu+ at Gamma
Biologicals.

Since studies on NE had revealed that her RBC exhibit a blood group N-active, proteinase-
resistant hybrid molecule [40], blood samples from 1,000 Black, 1,000 German or 2,200 predo-
minantly Black donors were screened with Vicia graminea lectin, after ficin treatment of RBC,
in Chicago, Cologne or Dayton, respectively. Samples studied in Chicago were, in part, obtained
from the American Red Cross Blood Services, the Rush Presbyterian St. Luke’s Medical Center
or the Medical Center of the University of Illinous (Chicago, IL, USA). RBC that reacted with
Vicia lectin were subsequently tested with anti-Dantu and anti-St2,

Materials

Blood samples from Mr. Dantu, Sh, Vi, Ox II-1, II-3, and II-5 as well as four members of a
large South African pedigree [30] (IV-4, IV-5, IV-13, all Dantu+U+; III-3, Dantu+U-) were
generously provided by T. Stout (Vancouver, Canad), K. Skradsky (Minneapolis, MI, USA), the
Lewisham Blood Transfusion Service, M. Contreras (London, UK) [15] or Ph. Moores (Durban,
SA) [30], respectively. Blood samples from relatives of NE (II-7) (father, I-2, Dantu+; mother,
I-3; four paternal half sisters, II-1, Dantu+, II-2, Dantu+, II-3, II-4, Dantu+; four children,
I11-1, Dantu+, III-2, Dantu+, III-3, III-6) were also studied. RBC membranes from NE 1-2,
II-1, 11-4, 11-7, 111-1, II[-2, I11-3, I11-6, Mr. Dantu, MB, HB, WR, HP I-1 and I-2, Sh, Vi, Ox
I1-1, 11-3 and II-5 and three additional Dantu+ donors, detected by screening with Vicia lectin,
had been studied by disc SDS-PAGE, as described in the accompanying article {17]. Disc SDS-
PAGE of membranes from the four South African donors [30] followed by periodic acid/Schiff-
(PAS-) staining also yielded patterns, typical for DantuE heterozygotes. Three Dantu+U+ re-
latives of one of the donors (And.), detected during the screening in Dayton, were also studied
by serological methods.

Purified Vicia graminea lectin was generously provided by M. J. Prigent (Paris, France).
Anti-Duclos [22] or anti-M" plus -N were gifts of B. Habibi (Paris, France) or H. Gershowitz
(Ann Arbor, M1, USA), respectively. Other antisera were obtained from several commercial
sources, donated by colleagues or detected in our laboratories. Other materials have been de-
scribed in previous publications [1, 2,9, 10, 12,13, 15—17].

Methods

Agglutination tests were carried out by standard techniques and scored according to Marsh [27].
Elution of antibodies from RBC was performed with ether [35], chloroquine-diphosphate or
the ELU-KIT according to the instructions of the manufacturer (Gamma Biologicals Inc.,
USA). Hemagglutination inhibition tests and enzyme treatments of intact RBC were carried out
as described elsewhere [12, 17]. Some studies were carried out on RBC that had been frozen in
liquid nitrogen.

Membranes were isolated from native or trypsin-treated RBC [17, 19] and extracted by the
phenol/saline method [13, 21]. The partially purified hybrid GP in extracts from trypsin-treated
NE RBC was isolated by gel filtration in the presence of Ammonyx-LO [13,20]. An N-terminal
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peptide (T 1, res. 1—39 [39]) from GP A of two Dantu+U+ donors was purified by phenol/saline
partitioning [13, 21] of the supernatant from trypsin-treated RBC at room temperature and sub-
sequent gel and ion exchange chromatography [10, 39]. A chymotryptic peptide (C 1, res. 1—64)
of GP A [39] was isolated by gel filtration after enzyme treatment [16] of extracted GPs from
RBC of NE.

Amino-acid composition and sequence analyses were carried out as described elsewhere
[3, 4, 10, 12]. Disc SDS-PAGE was performed by the technique of Laemmli [1,24]. Gels were
either stained by the PAS-procedure [19] or incubated with radio-iodinated Vicia graminea lec-
tin [1,2]. The gels were dried subsequently and subjected to autoradiography.

Results

Serological Studies

All Dantu+ RBC samples studied by us (n = 36) exhibited the phenotype M+N+.
The strength of the agglutination by most rabbit anti-M and -N sera was roughly simi-
lar to that of M+N+ control cells. However, titrations using four human or mouse
monoclonal anti-M sera revealed that some Dantu+ cells (# = 4) react more strongly
than others (n = 4) (Table 1, data not shown). The reactions obtained with anti-N rea-
gents were also variable. For example, anti-M" plus -N reacted much more strongly
with Dantu+ RBC than with M+N+ control cells. Conversely, most (n = 14)
Dantu+ cell samples were only weakly agglutinated by Vicia anti-N, whereas some
(n = 7) reacted more strongly. Four or five of the samples reacting more weakly or
more strongly, respectively, with Vicia lectin were not studied by biochemical techni-
ques for investigating the MN blood type of GP A, described below.

Five out of ten different anti-s sera reacted weakly with Dantu+U+S+ (n = 2)
and Dantu+U—S— RBC (n = 7). Those reagents that failed to react in agglutination
assays were also non-reactive in absorption/elution studies. Anti-S failed to bind to
Dantu+S— RBC (n = 34), as judged from agglutination or absorption/elution tests.
Cells from patient NE were tested with nine different examples. Positive reactions, ob-
tained with some anti-S reagents, are attributable to a separable anti-Dantu in these
sera, as described by Contreras et a/. [5] and below.

Contreras et al. [5] have reported that RBC from NE, Vi and Sh exhibit a weak
U antigen. However, we obtained negative results with cells from these and three addi-
tional (HB, WR, MB)individuals in agglutination or absorption/elution studies. RBC
from patient NE were tested with 11 different examples of anti-U. Anti-Duclos [22]
reacted only weakly with cells from three Dantu+U-~ (NE, Sh, MB) individuals.
Confirming and extending previous data [5], the U, Duclos, S or s antigens of Dantu+
U+S+s+ weak or Dantu+U+S—s+ RBC, respectively, were similar to those of
Dantu—S+s+U+ cells, as judged from titration studies.

Contreras et al. [5] have detected a separable anti-Dantu in one anti-s, at least one
anti-S and 10 sera containing antibodies against several low-frequency antigens. We
have found anti-Dantu in anti-S sera from at least four different donors and eight
additional sera containing multiple antibodies against low-frequency antigens. Anti-
Dantu could not be detected in any of our anti-s and anti-U sera.

The hybrid GP in Dantu+ RBC is not, or only partially, degraded by various pro-
teinases, in contrast to GP A and GP B [14,17,40]. The agglutination of Dantu+
cells by anti-Dantu, -s, and -N was strongly (about 4- to 16-fold) enhanced after pro-
teinase treatment, suggesting that these receptors are associated with the hybrid GP.
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Table 1. Agglutination of Dantu™E RBC by various antisera

Agglutinin RBC samples from
M+N+S+s+ control Dantu+U— (NE II-7) Dantu+U~+ (HP I-1)
Titer Score Titer Score Titer Score
Anti-M? 8 15 16 20 4 11
Vicia lectin 8 33 4 18 8 27
Anti-Mv plus -N 8 25 32 51 32 58
Anti-SP 16 32 0 0 0 0
Anti-s? 32 29 16 13 32 30
Anti-U? 16 24 0 0 16 23
Anti-Duclos 64 41 8 16 64 38

a Average of data obtained with two human and two mouse monocional antisera
b Average of data obtained with four human antisera

Table 2. Inhibitory activity of GPs from donor NE II-7 against various antisera

GP preparation Inhibitory activity? against

Anti-M Anti-N Anti-S Anti-s Anti-Dantu
GP mixture 0.63 -0.63 >10.0 1.25 >10.0
Purified hybrid GP >10.0 0.32 >10.0 0.63 >10.0

2 Inhibitory activity is expressed as the minimum quantity (mg/ml) of substance inhibiting the
agglutinin with a titer of 4. The average values of data obtained with two rabbit (anti-M, anti-
N) or two human (anti-S, anti-s, anti-Dantu) antisera are presented

After treatment with ficin or other proteinases (papain, pronase, thermolysin, V 8
proteinase) that destroy the MNSs antigens of normal RBC, the abnormal s antigen
could also be demonstrated in Dantu+U+S—s+ RBC (n = 16). Contreras et al. [5]
have reported that the M antigen of Dantu+ RBC is only partially destroyed by
trypsin treatment. In our experiments, the M receptor of Dantu+ cells (n = 14) was
completely inactivated, as measured with potent antisera, suggesting that the M anti-
gen is associated with the trypsin-sensitive portion of GP A (res. 1—-39 [39], rather
than with the proteinase-resistant hybrid GP (data not shown).

Since the NeuAc levels of RBC from DantuE heterozygotes are decreased
[17,40}, they reacted much more weakly (1+) in the polybrene test than control
samples (4+). Dantu+ cells from ten individuals that had not been studied by SDS-
PAGE, were only weakly aggregated by polybrene, indicating that they also exhibit the
NE variety of the Dantu phenotype, rather than the Ph [28,38] or MD [34] types.

Immunochemical Studies

Inhibition tests with the mixture of extracted GPs and the purified hybrid GP, devoid
of component X [17], from patient NE (Dantu + U —) showed that the hybrid molecule
exhibits N- as well as s-activity (Table 2). Anti-M was inhibited by the GP mixture con-
taining GP A, but not by the hybrid GP, thus providing further evidence that GP A
carries M-activity (Table 2). Anti~-Dantu could not be inhibited by extracted GPs.
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Fig. 1. Visualization of blood group N-specific components in Dantu+ membranes by radio-
iodinated anti-N from Vicia graminea. RBC membranes (about 150 ug of protein per lane) were
separated by disc SDS-PAGE [24]. The gel was incubated with radio-iodinated Vicia lectin and
subjected to autoradiography [1, 2]. Lanes 1 through 8: M—N+ control, NE I1I-1, NE III-2, NE
1-2, NE II-1, NE II-4, HB (Dantu+U-) and HP I-1. A or B denote the monomer of GP A or
GP B, respectively. Ax2 = GP A dimer, Bx2 = GP B dimer, A+B = dimer of GP A and
GP B, I = monomer of hybrid, II, III and IV = dimers involving the hybrid [17]

Amino-acid composition and sequence analyses (six Edman-cycles) on peptides
C1 (res. 1—64) or T1 (res. 1-39) of GP A from patient NE or two Dantu+U+
donors, respectively, established that this molecule exhibits only blood group M-speci-
ficity in these individuals. The M-specific residues serine or glycine were detected at
the first or fifth position, respectively (data not shown).

Binding of labelled Vicia graminea anti-N to membrane components, after separa-
tion by SDS-AGE, represents a powerful technique for investigating the location and
relative quantity of N-active molecules [1, 2, 18]. Analyses by this method confirmed
that Dantu+U— (# = 6) or Dantu+U+ (n = 14) RBC lack, or contain a decreased
quantity of, GP B [14, 17] (Fig. 1, data not shown). The monomer (band I) of the
hybrid and the dimers (II, IT1, IV) involving this molecule [17] also bound the labelled
lectin. The GP A of most samples (n = 17) was devoid of N-activity. However, the la-
belled lectin bound weakly to the mono- and dimer of GP A from some individuals
(HP 1-1, Vi, Sh). RBC from these donors were agglutinated more strongly by Vicia
anti-N or more weakly by anti-M, respectively, than those from other Dantu+
donors. A comparison of densitometric scans of autoradiographs and PAS-stained
gels indicated that about half of the GP A molecules in the RBC from HP I-1, Vi and
Sh exhibits N-activity. After separation of extracted GPs from Dantu+U—
Dantu+U+, or normal RBC by disc SDS-PAGE, no binding of Vicia lectin to the
components J or X [17] could be detected (data not shown).

Inheritance and Frequency of Dantu

Studies on the Ox pedigree had shown that Dantu is inherited as a dominant character
and provided evidence that the Dantu™E allele encodes an N and an M antigen [5].



NE Variety of the Dantu Erythrocyte Phenotype 39
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M+N+S-s+ M-N+S-s+
Ns/Dantu™E Ns/Ns
1 2 Fig. 2. HP pedigree demonstrating that the
1 Dantu gene complex transmits an M antigen.
@® or O = Dantu+ or Dantu-—, respectively, ¢
M+N+S-g+ = stillbirth. The proposed genotypes were de-

Ns/Dantu™E duced from serological and biochemical studies

The HP pedigree proved this possibility unambiguously (Fig. 2). Since the RBC from
1-2 do not exhibit M-activity, II-2 must have inherited the N-active hybrid and an
M-specific GP A from I-1. Since SDS-PAGE had revealed that two children (I11-3,
1I1-6) of NE (I1-7) exhibit the genotype Uu [17], NE must possess the genotype
Dantu/u. However, the large NE pedigree (not shown) comprising six Dantu+
U+S—s+ individuals was not informative with respect to the question whether the
DantuNE allele encodes an M antigen. Similarly, the T. and And. pedigrees (not
shown) did not solve this question.

Screening of 1,000, 2,200 or 1,000 ficin-treated RBC with Vicia lectin revealed six,
ten, or no positive samples in Chicago, Dayton, or Cologne, respectively. Five each
of the donors detected in Chicago and Dayton were found to be Dantu+U+. The re-
maining six individuals exhibited the St (a+) phenotype.

Discussion

Data described in this and the accompanying article [17] indicate that 36 Black individ-
uals (21 propositi) exhibit the NE variety of the Dantu phenotype, as judged from
SDS-PAGE and/or the polybrene test. Thus, the Dantuf® [38] and DantuMP types
[34] appear to be rather rare. The quantity of GP A in RBC from Dantu™NF heterozy-
gotes is only about 43% of normal [17]. However, three lines of evidence suggest that
the GP A in these cells represents the product of the DantuE allele and its normal
counterpart and that the GP A encoded by the DantuME gene complex exhibits
M-specificity: 1.) Our experiments involving labelled Vicig lectin and trypsin-
treatment demonstrate that the RBC from three individuals contain M- and N-specif-
ic GP A in a ratio of about 1: 1. Five additional donors appear to exhibit the same
phenotype, as judged from titration studies with anti-M sera and Vicie anti-N. 2.) The
Ox [5] and HP pedigrees as well as that of Moores ef al. ([30] Ph. Moores, pers. com-
mun.) demonstrate that the Dantu™E gene complex encodes blood group N- as well
as M-specificity. 3.) The phenomenon that all known DantuNE RBC (53) exhibit the
phenotype M+N+ provides statistical evidence for this conclusion. Of course, our
data do not exclude the possibility that the Dantu allele is heterogeneous and encodes
a blood group N-specific GP A, or no GP A at all, in a minority of the individuals.



40 P. Unger et al.

The data discussed above indicate that the Dantu™E allele suppresses the expres-
sion of GP A in a cis and frans manner. The possibility that the Dantu™E gene exerts
its inhibiting effect at the DNA, RNA or protein synthesis level cannot be excluded.
However, we consider it most likely that the suppression occurs at the stage of the
insertion of GP A into the membrane. Data on RBC from En, sU/M¥ and sU/u
heterozygotes, in which the quantity of GP A and/or GP B is decreased by about
50%, indicate that glycoprotein synthesis represents one factor limiting the insertion
of these molecules into the membrane. The GP B content of cells from SU hemizy-
gotes was consistantly decreased to a lesser extent (about 35%), in comparison to that
of S+s— RBC, suggesting that the expression of this molecule is slightly impaired
in S+s— cells [11]. As judged from data on Rh,,; RBC [15], the formation of a
complex with protein(s) encoded by the R% locus might represent a factor limiting the
incorporation of GP B into the membrane. There is good evidence that GP A (about
850,000 copies per cell) forms a complex with the anion channel protein (band 3,
about one million copies) in normal RBC [7,9, 16, 33]. The finding that the carbo-
hydrate unit of band 3 is altered in DantuNE cells [17, 40] provides provisional eviden-
ce that the hybrid also aggregates with this molecule. Therefore, we suggest that the
formation of a GP A-band 3 complex facilitates the incorporation of GP A into nor-
mal membranes. The hybrid in DantuMNE cells that is produced in large quantity
might inhibit the insertion of GP A by competition via the formation of a complex
with band 3. The hypotheses described above are not unique: The linking protein
band 4.1 that forms complexes with GP C (D SGP or ) and GP D (E SGP or v) ap-
pears to facilitate the incorporation of these molecules into the membrane, as judged
from data on 4.1-deficient RBC [37].

Our data demonstrating that the purified hybrid from DantuNE RBC exhibits N-
and s-specificity, in conjunction with other results [14, 17], prove the GP B-GP A hy-
brid nature of this molecule. DantuNE RBC react much more weakly with certain
anti-N reagents than M—N+ cells, although they exhibit a higher number of N-spe-
cific molecules. This phenomenon may be caused by the fact that the extracellular do-
main of the hybrid is much shorter than that of GP A [14, 39].

Since our sequence studies [14] suggest that the hybrid comprises the N-terminal
39 res. of blood group s-specific (Thr at position 29) GP B, it is peculiar that DantuNE
RBC react only weakly or not with anti-s or -U, although the quantity of the hybrid
is about 4.5-fold higher than that of GP B in S—s+ cells. Since a GP B-Rh protein(s)
complex might be important for s- and U-activity [15], the weak, or lack of, expres-
sion of these antigens in Dantu+ U~ RBC might, in part, be caused by a hybrid-band
3 complex. Since the U antigen is located C-terminal of position 32 of GP B [7, 8],
the absence of U-activity from Dantu+U- cells might also be caused by the different
sequence C-terminal of position 39 [14] of the hybrid or by a conformational change.
The finding that anti-Dantu was not inhibited by extracted GPs does not exclude that
the Dantu antigen is located on the hybrid. Our results ([14], unpubl. data), suggest
that this receptor represents a labile structure which is denatured during extraction,
just like the En?FR, Wr? and U antigens [8, 16] (see Appendix).

Dantu+ U~ (NE, Sh, MB) RBC reacted only weakly with anti-Duclos, just like
S-s-U- cells [22]. Patient NE exhibits the genotype Dantu/u [17] and the other
Dantu+ U~ individuals are likely to possess the same genotype. Therefore, our data do
not disclose whether the Dantu™NE allele expresses weak Duclos activity or none at all.
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Since the Dantu™E allele appears to encode an M-specific GP A and the GP
B-GP A hybrid, but no GP B, it might have been generated by a misalignment be-
tween a normal Ms allele and a u gene complex, that is frequent among Blacks, and
subsequent unequal crossing over. Since the GP B gene appears to be deleted in the
u gene complex (O.0. Blumenfeld, pers. commun.), this might have triggered the misa-
lignment. Our data presented here and elsewhere [14, 17] are not compatible with sug-
gestions that the hybrid exhibits M-activity [5, 29] or that the Dantu™E allele encodes
a GP A-GP B-GP A hybrid and GP B, but no GP A [29].

Contreras et al. [5] found only one Dantu+ Black individual among 44,000 donors
in London. Vengelen-Tyler and Mogck [41] failed to detect any Dantu- or St3-positive
individual among 100 American Blacks. Our data demonstrate that both these pheno-
types exhibit frequencies in the range of 0.005 to 0.001 in Blacks living in the United
States.
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