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Plasmodium:
Yet More Don'ts

Miles B. Markus'?*

| agree with Geoffrey McFadden that ter-
minological communication in regard to
Plasmodium and malaria needs to be more
accurate [1]. His advice is especially perti-
nent given that despite his ‘lecture’ [2] on
why there is no such noun as ‘Plasmodia’
(except in particular biological circumstan-
ces related to the nonitalicized word ‘plas-
modia’ [2]), this linguistic delusion still crops
up in publications. By contrast, it should be
noted that use of the adjective ‘plasmodial’
is entirely in order, and even desirable. The

malariological acceptability or otherwise of
the two words should not be confused —
as has happened unfortunately, albeit
rarely. McFadden advises us to ‘eschew
lazy language’ [1]. Accordingly, | draw
attention here to some additional traps
for the unwary.

Mosquitoes

‘Anopheline’ is both an adjective (‘anoph-
eline mosquito’) and a noun. Don’t use an
upper case ‘A’, except at the beginning of
a sentence; and do not italicize the word
as if it is a Latinized genus name.

We Don’t ‘“Treat’ Hypnozoites

It is not unusual to come across ‘treat’ or
variations thereof in reference to hypno-
zoites, as in this hypothetical sentence:
‘Primaquine was administered to treat
hypnozoites in the liver’. The hypnozoites
are not ill, however. There is nothing
wrong with them, so they do not require
treatment. They need to be ‘eliminated’,

‘inactivated’, or ‘killed’, not ‘treated’.
For that matter, we do not ‘treat Plasmo-

dium vivax’. It is ‘Plasmodium vivax
malaria’ that is treated.

‘Infection’ Happens Once

| have occasionally seen ‘infection” used
to describe a malarial recrudescence or
relapse [3]. This is incorrect. A person can
become ‘infected’ only once. In the
absence of superinfection or reinfection
taking place, subsequent bouts of para-
sitemia or clinical attacks should not be
called ‘infections’ because the patient is
already infected. We can, though, speak
of a ‘recrudescing infection’ or a ‘recru-
descent infection’. Likewise, ‘relapsing
infection” and ‘relapsed infection’ are cor-
rect, but ‘relapse infection’ is not. The
difference is subtle.

Use Correct Parasite Stage
Names

Theterms ‘bradyzoite’ and ‘tachyzoite’ can-
not be applied to Plasmodium, as has been
done inadvertently. They refer exclusively to
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bradyzoic merozoites and tachyzoic mero-
zoites of tissue cyst-forming coccidia such
as Toxoplasma [4]. The correct plasmodial
terms are ‘bradysporozoite’ and ‘tachy-
sporozoite’ [5]. Bradysporozoites inocu-
lated into a primate host by a mosquito
are thought to become hypnozoites [6].

‘Malaria’ Is Not the Causative
Organism
‘Malarias’ makes sense if it refers specifi-
cally to the infections caused by different
parasite species, because ‘malaria’ is the
name for a disease, as McFadden
emphasizes [1]. This plural usage is
uncommon, though, and is perhaps not
to be recommended. However, when
‘malarias’ is used as shorthand for para-
sites per se (instead of for the disease), we
have a semantic problem. Here is a quo-
tation from the preface to a well-known
book [7]: ‘the fact that lower primates
harbor malarias infective to man,
and which produce disease in him, is a
relatively new concept’. The disease
name ‘malaria’ has often been stretched
like this to cover the causative organism(s)
as well, and certainly subsequent to the
publication of the cited book [7]. But it is
not correct, and frequent repetition in the
literature does not make it correct. In the
example provided above, ‘harbor
malarias infective to man’ should have
read, for instance: ‘harbor plasmodial
parasites infective to man’. Alternative
phrasing that would also have been suit-
able (and perhaps this is what the authors
actually meant) is: ‘harbor malaria para-
site species that can infect man’.

Asan aside, whereas we can get away with
‘malaria parasite’ as an abbreviation for
‘malaria-causing parasite’ (the previous
sentence and the titles of two books serve
as examples [8,9]), that is about as far as
we can go without becoming unscientifi-
callyimprecise. See McFadden’s explana-
tion as to why various other non-disease-
associated words should not be used in
conjunction with ‘malaria’ [1].
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Concluding Remarks

McFadden says that ‘good science needs
accurate communication’ [1]. The merits
of this statement can hardly be contested.
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Revisiting
Trypanosome
Mitochondrial Genome
Mysteries: Broader and
Deeper

Sara L. Zimmer ®1*

What do the products of a genome
do, and when and why are they
needed? For the protein products
of the trypanosomatid parasites’
mitochondrial genomes, the total
expressed protein  repertoire
and the identities of the more

102 Trends in Parasitology, February 2019, Vol. 35, No. 2

difficult-to-characterize products
have been challenging to acquire.
Comparative genomics and new
technologies may resolve that.

The Trypanosomatid
Mitochondrial Genome
Trypanosomatids are protists that often
parasitize the digestive tracts of insects.
Studies exploring their basic biology have
been richly rewarded. With their vast evo-
lutionary distance from that of ‘model’
eukaryote species, unique means to exe-
cute proper gene expression and basic
cellular functions have been discovered in
trypanosomatids. For instance, the trypa-
nosomatid single mitochondrion harbors
a unigue mitochondrial DNA structure
with equally one-of-a-kind processes to
facilitate maturation of its RNAs [1]. Typi-
cally its genome harbors two rRNA and
18 mRNA loci, but no tRNAs [2]. Protein
products of mitochondrial genomes most
often have roles within the organelle,
most being subunits of the electron trans-
port chain (ETC). Genomes may also
contain proteins necessary for the gen-
eration or assembly of their encoded
products. Most of the trypanosomatids’
mitochondrion-encoded protein prod-
ucts have clear homologues in the mam-
malian system: at least eight NADH
dehydrogenase (complex ) subunits
(three actually encoded in the mammalian
nucleus), a cytochrome bc4 subunit, the
three core cytochrome oxidase subunits,
and one ATP synthase subunit. One
product is a small subunit ribosomal pro-
tein [2].

Additional putative products of mitochon-
drial loci are called Maxicircle Unidentified
Reading Frame 2 and 5 (MURF2, 5), and
C (or G)-Rich 3 and 4 (CRS3, 4); these very
names reveal the difficulty in assigning
a functional identity to these putative pro-
teins [2]. CR3 and CR4 may be functional
homologues of specific mammalian com-
plex | subunits but do not share sequence
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similarity with the mammalian homo-
logues [3,4]. ETC complexes exhibit sub-
unit compositions that differ from the
canonical eukaryotic systems [5], com-
plex | in particular [3]. Nuclear- and mito-
chondrion-encoded ETC subunits must
coordinate for functionality. Therefore,
the sequences and expression of the sub-
units of mitochondrial origin cannot be
ignored if we are to understand each
ETC complex’s biological roles and con-
trol. Investigation of the products of this
mitochondrial genome has, however,
proven challenging.

Current Challenges

For four reasons, the abundances, and
sometimes the identities, of trypanoso-
matid mitochondrial genome products
are uncharacterized [6]. The first is the
aforementioned divergence of trypano-
somatids from model eukaryotes that
can make identification of homologues
to some known proteins difficult, partic-
ularly those that are not core compo-
nents of the ETC. Secondly, thus far
the  trypanosomatid mitochondrial
genome has proven nonmanipulatable,
SO reverse genetics approaches are
unavailable. Thirdly, the protein products
of this genome have been notoriously
difficult to detect by antibody detection
or proteomics methods, although intact
complexes containing these subunits
can be observed. Finally, many mito-
chondrial mRNA loci encode crypto-
genes. After these loci are transcribed,
set numbers of uridylates (Us) are
inserted and/or deleted in some or many
positions within the mRNA. Once com-
pleted, this process of U-indel editing
yields the translatable consensus mRNA
[6]. Therefore, the number of functional
mMRNA loci in each species, or even the
likely mature, translatable sequence of
each cryptogene locus, cannot be eluci-
dated from DNA alone (Figure 1).

U-indel editing begins at the most 3’ site
requiring editing, and uses information


mailto:medsynth@yahoo.co.uk
https://doi.org/10.1016/j.pt.2018.11.006
http://dx.doi.org/10.1016/j.pt.2018.10.002
http://dx.doi.org/10.1016/j.pt.2018.10.002
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0010
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0010
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0015
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0015
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0020
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0020
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0025
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0025
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0025
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0025
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0030
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0030
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0035
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0035
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0040
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0040
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0045
http://refhub.elsevier.com/S1471-4922(18)30244-7/sbref0045
http://orcid.org/0000-0002-1707-1839

	Culling Dogs for Zoonotic Visceral Leishmaniasis Control: The Wind of Change
	Zoonotic Visceral Leishmaniasis: A Persistent Threat to Impoverished Populations
	Culling Dogs for ZVL Control
	Managing CanL: Myths and Facts
	The Wind of Change
	Acknowledgments
	Resources
	References

	Plasmodium: Yet More Don'ts
	Mosquitoes
	We Don't `Treat' Hypnozoites
	`Infection' Happens Once
	Use Correct Parasite Stage Names
	`Malaria' Is Not the Causative Organism
	Concluding Remarks
	References

	Revisiting Trypanosome Mitochondrial Genome Mysteries: Broader and Deeper
	The Trypanosomatid Mitochondrial Genome
	Current Challenges
	Looking Forward
	References

	Advancing the Development of a Human Schistosomiasis Vaccine
	TPP
	The Vaccines
	Next Steps and Bottlenecks
	Disclaimer Statement
	Resources

	References


