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A common evolutionary origin for
mitochondria and hydrogenosomes.
M van der Giezen, RA Prins (University
of Groningen, Department of Microbiol-
ogy, PO Box 14, NL-9750 AA Haren,
The Netherlands)

Although it has been known for about ten
years that anaerobic fungi contain hy-
drogenosomes [1] little biochemical or
morphological data is available about
these organelles compared to their homo-
logues in Trichomonas vaginalis. This
paucity of data makes it difficult to deter-
mine the evolutionary origin of these or-
ganelles.

Hydrogenosomes are a site of sub-
strate-level phosphorylation in anaerobic
fungi and therefore of great energetic im-
portance for these amitochondriate eu-
karyotes. For this reason and because of
ultrastructural similarities it has been sug-
gested that hydrogenosomes are derived
from mitochondria [2,3]. The presence of
the typical anaerobic prokaryotic enzymes
hydrogenase and pyruvate:ferredoxin oxi-
doreductase in hydrogenosomes has in-
spired Miiller [4] to suggest that hy-
drogenosomes originated by the endosym-
biotic uptake of an anaerobic Gram-
positive bacterium. A third hypothesis re-
gards peroxisomes as the progenitor or-
ganelle for hydrogenosomes [5,6].

Our recent work has provided evidence
that fungal hydrogenosomes are probably
derived from mitochondria. This data in-
cludes primary sequences of hydrogeno-

somal enzymes which seem to have mito-
chondrial-like targeting signals [3,7]. Re-
cently we discovered that, like mitochon-
dria, fungal hydrogenosomes play a role in
Ca’"-homeostasis [8] and that fungal hy-
drogenosomes are surrounded by a double
membrane like all other hydrogenosomes
[9]. In summary, all these data suggest a
common evolutionary origin for mito-
chondria and hydrogenosomes.

Professor Rudolf A. Prins passed away on the
26™ February 1997. For many years he has
been an inspiration to those in the field of fun-
gal hydrogenosomes.
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