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“No one has been a greater botanist or zoologist. 
No one has written more books, more correctly, 

more methodically, from personal experience. No 
one has more completely changed a whole science 

and started a new epoch.”
- Carl Linnaeus (1707-1778) 

he modern system of classifying and naming organisms 
is based on the ideas of a man named Carl Linnaeus. 
Linnaeus was an egotistical man who thought he was put 
on Earth by God to classify all of creation. Of course, 
he did not even come close to 

identifying all of the estimated 8.7 million 
species on Earth—a feat that would take much 
more than one lifetime. He did, however, 
identify many organisms, including over 4,000 
animal species and 7,000 species of plants. His 
ego, however, was more far-reaching than any of 
his accomplishments. 
	 As a young naturalist, Linnaeus went 
into the field only once, when he visited Lapland 
(a part of Finland) in 1732 to collect botanical 
samples. On this trip, he studied both the plant 
life and the ethnography of the area. He never 
went into the field again. He did not need to, 
with tons of young students excited to get out 
into the field under a brilliant and accomplished 
professor. Most of the species he named were 
actually sent to him by these students—
otherwise known as his “apostles” (yes, like 
Jesus). Linnaeus received bones and dried plant 
matter from all over the world. Working for 
Linnaeus was dangerous --only 10 out of his 17 
students would survive working for him in the 
dangerous terrain where he sent them. When the 
first of Linnaeus’ apostles died on the coast of Vietnam, the student’s 
widow was very angry with Linnaeus; he would only send unmarried 
students on expeditions from that point on. As the lead scientist on these 
projects, Linnaeus left notes for his apostles on what to be looking for 
and undertook all major identification processes, but it was the apostles 
themselves who had to do most of the physical labor.
	 What system could such a dangerous and egotistical 
scientist inspire? There are three major systems of nomenclature: 
The International System of Nomenclature for algae, fungi and 
plants; the International Code of  Zoological Nomenclature; and The 

International Code of Nomenclature of Bacteria. All are based on the 
books and methods of Carl Linnaeus.
	 These codes of nomenclature all require some similar specific 
information, including that the names be binary, in Genus species format, 

in Latin, and conjugated correctly. Having a 
common language for nomenclature allows for 
better communication about organisms across 
various languages. Although Linnaeus believed 
his work was perfectly methodical and correct, 
the systems of nomenclature he inspired are 
flawed. There is little communication between 
plant and animal nomenclature, and there are no 
rules against the same name applying to both a 
plant and an animal species. For example, see the 
cabbage butterfly (Pieris rapae) and the Japanese 
Andromeda (Pieris japonica)—these species are 
not related at all. As you can imagine, this name 
sharing leads to some confusion.
	 Classification systems also require a type 
specimen—that is, they require a part of the 
organism preserved for scientific use. For plants, 
this could be a dried out plant collected from the 
site it was discovered on. For animals it could be 
bones, skins, casts or, in the case of insects, whole 
dried bodies. In keeping with Linnaeus’s extreme 
ego, the concept of a type specimen originates 
from the idea that God himself placed perfect 
versions of these organisms on earth. Linnaeus 

indicated himself as the ideal type specimen for Homo sapien. At this 
point, can we really be surprised? 
	 Despite his egotism, Linnaeus made huge contributions 
to evolutionary biology. Because he took extensive notes on the 
morphological characteristics of plants and animals, Linnaeus is often 
used as an example of how to write books containing plant and animal 
names. A man who deluded himself into thinking that he was put on 
Earth by God to name all plants and animals, called his students apostles, 
and carried out a series of egotistical antics, Linnaeus still accomplished a 
method of organizing the diversity of life that is still in use today. 
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recent publication in Nature reports schizophrenia to be 
linked to alleles of the complement system’s component 
4 genes, which produce and transcribe for the C4 protein 
(a member of the complement system). Sekar et al. found 
that the complement system’s component 4 alleles generate 

diverse levels of C4A and C4B, which are two functionally and structurally 
distinct types of C4. In humans, this protein attaches to neuronal synapses, 
dendrites, axons, and cell bodies and limits their activity. Although 
the pathogenesis of schizophrenia is unknown, it is understood that 
characteristics of the disease include both reduced numbers of synapses 
on neurons and excessive loss of grey 
matter — all of which are affected 
by the C4 protein. Interestingly, 
in schizophrenic patients, greater 
expression of C4A has been found. 
This is a crucial discovery because it 
may provide a possible explanation 
of the pathogenic mechanisms 
which contribute to the disease — 
and may aid in the production of 
new therapies which will target 
components of the complement 
system, drastically changing current 
treatment practices.
	 Schizophrenia is a 
mental disorder that is categorized 
by abnormal social behavior, 
hallucinations, delusions, and 
jumbled speech and thinking. 
Scientists have not yet uncovered the 
origins of the disease, however, they 
have noted several morphological 
differences in the brain such 
as enlarged ventricles, reduced 
amounts of gray matter, and synaptic pruning.
	 The complement system is a phylogenetically conserved arm of 
innate immunity which functions together with the adaptive immune 
response. The latter works in a specific manner through antigen-antibody 
interactions while the former has been long credited as the main 
contributor to the innate immune response — essentially unchanging in 
its reaction cascade. It consists of a complex group of about 30 serum 
proteins which play important roles in the defense against infections. 
Working non-specifically, they bind to microbes, foreign objects, and 
pathogens among other foreign bodies, to eliminate anything they 
recognize as “non-self ”. Essentially, the complement system works with 
the adaptive immune system by serving as an important infl ammatory 
mediator. Moreover, the complement system is more active in the brain 
than the adaptive immune system due to the blood-brain barrier, which 
restricts the passage of certain substances, i.e., antigens and antibodies. 

Under normal circumstances, the complement system provides protection
from the aforementioned pathogens and accumulating debris. However, 
excessive activity in the system coupled with the presence of excessive 
amounts of specific proteins can tip the balance between health and 
disease. 
	 Now, why is the increased amount of C4A in schizophrenia 
important? In essence, there is a growing desire to understand the role of 
the complement system in pathological processes and to exploit its targets 
in developing therapies. Since C4 is a critical component to the system’s 
classical cascade (being a precursor to one of the three pathways that result 

in the system’s activation) it has been 
the focus of many studies. Thus, its 
imperative to understand that the 
increased expression of the protein 
C4A in schizophrenia patients may 
stimulate continual amplification of 
the complement system’s cascade — 
possibly accounting for the increased 
elimination or ‘pruning’ of synapses 
in the brain of schizophrenic 
patients. This synapse elimination 
or ‘pruning’ in humans normally 
occurs between early childhood 
and the onset of puberty — the 
same period when schizophrenia, 
in most cases, becomes clinically 
apparent. In summary, new findings 
have confirmed that the human C4 
gene suggests a critical relationship 
between an overabundance of C4A 
and risk for schizophrenia.
		  Meanwhile, since the 
direct causes of schizophrenia are 
relatively unknown, therapy focuses 

on eliminating symptoms through a combination of anti-psychotics, 
which target dopamine and serotonin, and psychosocial talk-therapy. 
However, because C4 has been found in excess in schizophrenia patients 
and is known to contribute greatly to excessive complement system 
activation, and thus to synaptic pruning, loss of cortical grey matter, 
etc., complement system inhibitors or other targeted therapies may 
enhance treatment of the disease. Currently, these types of inhibitors are 
used to treat known complement system disorders, such as paroxysmal 
nocturnal hemoglobinuria, and are in clinical trials as promising 
alternatives to transplant rejection drugs (which intensely compromise 
the immune system by placing a time limit on the transplanted organ). 
Furthermore, understanding the complement system and its roles in 
not only schizophrenia, but also in complement-related diseases may 
provide information about the management and understanding of disease 
infiltration as a whole. 
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