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Abstract A new 3.8-kb allele at the 5" region of the PGK 1 
locus detected by the probe pSPT/PGK is reported. This 
variant was discovered in the Cabecar and Guaymi, two 
Chibchan Amerindian groups of Costa Rica. So far, a poly-
morphism that consists of an EcoRliBgll (1.3-kb) variable 
site within an EcoRI1BglII (1.7-kb) fragment when DNA 
is simultaneously digested with EcoRI, Bgli and BglII is 
known to occur in black and Caucasian populations. These 
two alleles were also found in the Amerindians tested. 
The newly described band is due to the lack of the BgliI 
site situated 1.7 kb downstream from the EcoRI site and 
to the cleavage of another Bg111 site 2.1 kb downstream 
from the lacking one. This variant might be restricted to 
some Amerindian groups and perhaps also to Asiatic pop-
ulations. Thus, it could be a useful marker in evolutive 
studies and for forensic applications. Moreover, the pres-
ence of a third allele in populations with Amerindian an-
cestry can increase the heterozygosity of the region dis-
closed by the pSPT/PGK probe, thus improving its appli-
cation in issues dealing with X-chromosome activation ra-
tios in females. 

Description of the probe. pSPT/PGK is an 812-bp EcoRI-
BamHI fragment cloned in the plasmid pSP64 and en-
compasses the 5' region of the X-linked PGK1 locus 
(Keith et al. 1986). 

Polymorphism. pSTP/PGK detects an EcoRI/BgiI (1.3-
kb) variable site located within an EcoRI-B gill (1.7-kb) 
fragment when genomic DNA is cleaved with the three 
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enzymes (Fearon et al. 1987; Vogelstein et al. 1987). By 
using this combination of enzymes, a new 3.8-kb band 
was detected in two Chibchan Amerindian groups from 
Costa Rica: the Guaymi from the Peninsula de Osa Indian 
Reservation and the Cabecar from Ujarrits (Barrantes et 
al. 1990). 

Determination of the origin of the new variant. DNAs of 
four males having the 3.8-kb band, of a• female homozy-
gous for the 3.8-kb band, of a female heterozygous for the 
3.8-- and 1.3-kb bands and of a control female heterozy-
gous for the 1.7- and 1.3-kb bands were digested with 
EcoRI, EcoRI + Bgli, and EcoRI + Bglll. The EcoRI di-
gests showed bands in the range between 12 and 20 kb. 
The 3.8-kb band was present only in the EcoRI + BgIll di-
gests of all individuals tested except in the female het-
erozygous for the 1.7- and 1.3-kb bands who instead 
showed the 1.7-kb band. The 1.3-kb band was only ob-
served in the heterozygous females in the EcoRI + BglI 
digests. Evidence indicating that the BglII and not the 
EcoRI site was missing was provided by digestion with 
BstXI, BstXI + BglI, and BstXI + BglII. Two BstXI sites, 
separated approximately 2 kb from each other, bracket the 
BglIl site that originates the 1.7-kb fragment. (Fig_ 1) (Vo-
gelstein et al. 1987). All BstXI digests showed the 2-kb 
band which was modified by neither the BglI nor the BglII 
enzyme in double digests of DNAs from the persons car-
rying the 3.8-kb fragment. Thus, the 3.8-kb band is the re-
sult of cleavage by EcoRI, lack of the BglII site situated 
1.7 kb downstream from the EcoRI site and cleavage of 
another Bg111 site lying 2.1 kb downstream from the one 
which was lacking (Fig. 1). 

Frequency. Out of a total sample of 29 Cabecars analyzed, 
22 females and 2 males (46 X chromosomes) can be con-
sidered independent. Among them four 3.8-kb, three 1.7-
kb and thirty nine 1.3-kb alleles were counted. The total 
Guaymi sample was 26, but only 5 females and 4 males 
(14 X chromosomes) are independent since the other 17 
are members of 6 families. Twelve 3.8-kb, one 1.7-kb and 
one 1.3-kb alleles were found_ As the sample sizes are not 
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Fig. I Restriction sites of the enzymes employed to detect the de-
scribed polymorphism at the 5' region of the PGK1 locus (modi-
fied from Vogelstein et al. 1987) (I3 BstXI, E EcoRl, I Egli, II 
Bg10). The newly described 3.8-kb band is an EcoRI-BgIll frag-
ment resulting from lack of the BglIl site lying 1.7 kb downstream 
from the EcoRE site. The shorter and wider line represents the 
probe pSPT/PGK at its hybridization site 

representative of the groups in which the variant was 
found, an estimate of allelic frequencies cannot be given. 

Mendelian inheritance. The 3.8-kb band cosegregates 
with the 1.7-kb and the 1.3-kb bands in one family 
(mother and two daughters, 3.8/L7, daughter of a differ-
ent father, 3.8/1.3) and with the 13-kb band in another in-
dependent family (mother and two daughters, 3.8/1.3, one 
daughter, 3.8 and one son, 1.3). 

Chromosomal localization. PGK1 has been mapped to the 
Xq13.3 band (Willard et al. 1985). 

Comments. Since this band has not been reported in Cau-
casians and Blacks, it could be a variant restricted to some 
Amerindian groups and perhaps also to Asiatic popula-
tions as is the case of the transferrin D-China (Azofeifa 
and Barrantes 1991; Barrantes et al. 1990), and as such it 
would serve as a useful marker to trace phylogenetic rela-
tionships, to determine racial admixture and in forensic 
applications. Additionally, the presence of this allele pro-
bably increases the heterozygosity of the region detected 
by the probe pSPT/PGK in these populations, thus im-
proving its application in studies determining X-chromo-
some activation ratios in females. 
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