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Abstract

Twenty five specimens @fplocheilichthys johnstoriGiinther, 1893) were collected from the Cuando River in the Zambezi River
system. Protein electrophoresis was used to analyse the genetic structure of this population. Seven of the 20 |d&%tudied, (
using the 95% criterion) revealed polymorphism. The heterozygosity value obfidined.050) compare favourably to those
recorded for other fish species. Observed allele frequencies deviated from expected Hardy-Weinberg proporf8ic-at the
GPD-1andGPI-2 protein coding loci. The results from the genetic analysi.gbhnstoniare discussed in relation to its role in
mosquito larval control.

Introduction 23°22'51"E). Reference specimens were donated to the J.L.B.
Smith Institute for Ichthyology, Grahamstown (RUSI 61856).
The Aplocheilichthyinae (African lampeyes) comprise approxiThey were captured using electro-narcosis and whole fish were
mately nine genera of which two genefalocheilichthysand frozen in liquid nitrogen (-196°C) and stored at -40°C until
Hypsopanchaxare found in Southern Africa. The genus.electrophoresis. Each specimen was homogenisedlididtified
Aplocheilichthysis characterised by their bright, glossy white owater prior to electrophoresis. The samples were prepared as
blue eyes and therefore they are sometimesreferred to as “lampeyiescribed in Engelbrecht and Mulder (1999) and analysed by
(Skelton, 1993). Johnston’s topminndw johnstoniis recognised means of horizontal starch gel-electrophoresis. The buffer systems
as an aquarium species as well as for mosquito larval control. Thesed are described in Table 1. A total of 13 enzyme systems were
are small (<50 mm total length) and keep to shallow, densedgreened using the enzyme-staining methods of Harris and
vegetated habitats. They primarily utilise the upper 10cm of tHéopkinson (1976) and Hillis and Moritz (1990). The methods of
water where they feed on insect larvae, daphnia and other snfitiaklee et al., (1990) were followed for the interpretation of gels
invertebrates. Their anterodorsally located mouths enable thematad locus nomenclature. Statistical analysis was performed using
feed on neustonic organisms and they are therefore extrem#ig BIOSYS-1 programme of Swofford and Selander (1981). The
vulnerable to the spraying of insecticides (especially those aimetatistical calculations included the following: the percentage of
at the killing of mosquito larvae) and other pollutants (Kleynhangolymorphic loci P,.), average observedf) and expected
1986). Johnston’s topminnows are serial spawners and eggs la&erozygosityHl ) per locus and allele frequency deviations from
laid on vegetation. The eggs are not drought resistant and excessixpected Hardy-Weinberg proportions usingtkest for goodness
water extraction poses a threat to the survival of the speciekfit. Levene’s correction for Hardy-Weinberg equilibrium was
(Kleynhans, 1986). used in order to take the small population size into account (Levene,
The distribution of Johnston’s topminnow in Southern Africel 949).
ranges from the Cunene, Okavango, Zambezi, Pungwe and Busi
Rivers. Isolated populations Af johnstoniare also known from Results
the Marico, Notwane, Crocodile and Levuvhu Rivers (Limpopo
River system). Further north, the species is found in the Zambia®even of the 20 loci analysedinjohnstonievealed polymorphism.
Zaire and Kasai-Zaire River systems, the catchment areas of Lakee loci screened, enzyme commission numbers and buffer systems
Malawi and Lake Rukwa and east-coast rivers of Tanzania (Bellsed for each protein analysed are listed in Table 1. The allele
Cross, 1972; Kleynhans, 1986). It is the presence of these isolatextjuencies for polymorphic loci, percentage of polymorphic loci
populations ofA. johnstonithat is of particular interest to using the 0.95 criterion and average obsertd &nd expected
conservationists. The biological and commercial potential of thi$1,) heterozygosities are presented in Table 2. The percentage of

species served as motivation for this study. polymorphic loci P, ) was calculated at 15% and the observed
heterozygosity estimate wdg = 0.050. Allele frequencies at the
Materials and methods EST-3, GPD-1andGPI-2 loci deviated significantly from expected

Hardy-Weinberg proportions (Table 2). A deficit of heterozygotes
Twenty five specimens dk. johnstoniwere collected from the were also observed at these loci (Table 2).
Cuando River, Upper Zambezi River system ‘Q¥838"S,

Discussion
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TABLE 1
Locus abbreviations, enzyme commission (E.C.) numbers and buffers
giving the best results for each protein analysed

Protein Locus E.C. Nr. Buffer
Adenylate kinase AK-1 2.7.4.3. A
Creatine kinase CK-1, 2 2.7.3.2 B
Esterase EST-1, 2%, 3 3.1.1.- B
Fumarate hydratase FH- 1 42.1.2 C
Glycerol-3-phosphate dehydrogenase GPD-1 1.1.1)8 C
Glucose-6-phosphate isomerase GPI- 1, 2%, 3 5.3.1)9 C
Isocitrate dehydrogenase IDHP- 1 1.1.1.42 A
L-Lactate dehydrogenase LDH-1,2 1.1.1.2f B
Peptidase: 3.4.-.-
Substrate: Glycyl-L-leucine PEP-C-1 B
Leucyl-tyrosine PEP-LT- 1 B
Phosphoglucomutase PGM- 1, 2% 5.4.2.2 B
General protein PROT-1 B
Superoxide dismutase SOD-1 1.15.11 B

A - acontinuous Tris, citric acid (pH 6.9) buffer system (Whitt, 1970)

B - acontinuous Tris, boric acid, EDTA buffer system (pH 8.6) (Markert
and Faulhaber, 1965)

C - adiscontinuous Tris, citric acid (gel pH 8.7), lithium hydroxide, boric
acid (electrode pH 8.0) buffer system (Ridgway, et al. 1970)

* polymorphic loci @,,)

TABLE 2
Allele frequencies for polymorphic loci, percentage of polymorphic loci using the
0.95 criterion ( P, ), average observed ( H,) heterozygosity with standard errors (SE)
in parentheses and chi-square values ( x ?) at loci where allele classes deviated
significantly (P< 0.05) from Hardy-Weinberg expectations and estimates of
heterozygote deficiency (D) for each locus for A. johnstoni

Locus Allele Frequency X2 Heterozygotes D
values
Observed | Expected

EST-1 100 0.980

95 0.020 1 1.000 0.000
EST-2 105 0.040 7 0.086 -0.104

100 0.820

95 0.140
EST-3 100 0.042 47.022

95 0.958 0 1.957 -1.000
GPD-1 100 0.960 49.021

95 0.040 0 1.959 -1.000
GPI-2 100 0.080 32.711

95 0.920 0 3.755 -1.000
PGM-1 100 0.040

95 0.960 2 1.959 0.021
PGM-2 100 0.840

95 0.160 6 6.857 -0.125
PoAgs 15.0
H, 0.050 (0.020)
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