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Indeed, the utility of theory-constitutive metaphor seems to lie largely in the
fact that they provide a way to introduce terminology for features of the
world whose existence seems probable, but many of whose fundamental
properties have yet to be discovered. Theory constitutive metaphors, in other
words, represent one strategy for the accommodation of language to as yet
undiscovered causal features of the world. (Boyd 1979:364)

In this article we investigate the mechanisms behind the urge for better and
new understanding. Our hypothesisis that these are generally related to and
inspired by metaphorical reasoning. The existing cognitive model of a source
domain of understanding is used to structure and categorise a target
domain. The metaphorical model isan underlying schema which is not fully
expressed propositionally and lexically. The traces and results of metapho-
rical thinking are in metaphorical lexicalisations. We challenge the princi-
ple of traditional Vienna school terminology theory which claims that
because unambiguous communication is the ideal in scientific communica-
tion, it is preferable to replace a metaphorical term by its literal equivalent.
We show how in the life sciences the gestalt-like metaphorical model which
was at the basis of better under standing and new discovery continuesto have
an important role in didactic as well as in scientific texts which treat the
same or related subjects. The discipline of terminology theory could work
out guidelines for the description of metaphorical models starting from the
metaphorical lexicalisations which are the traces which metaphorical think-
ing leaves in a language. Translators who are aware of the impact of
metaphorical reasoning on lexicalisation in scientific language will develop
the ability to distinguish between metaphorical models which are language
and culture independent and those which are not.

The source and target domains of analogical thinking —which are at the basis
of metaphorisation —were traced for this project in the domain of the life sci-
ences. The traces of thisanalogical thinking are in the textual archives of the
domain. The analogical thinking can be traced from the metaphorical lexi-
calisations present in the lexicon of a language and it can be brought to a
conscious level and explicitly explained. Attempts have been made to get
more insight into the inter-relatedness of metaphorisations occurring in the
language of a particular domain of experience, i.e. to trace metaphorical cog-
nitive models (Lakoff & Johnson 1980; Lakoff 1987; Johnson 1987; Liebert
1992, 1995a,1995b,1996).
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In what follows we shall first define what we mean by metaphor (section 1.).
Then, we claim that in contrast to what the traditional schools of termino-
logy theory believe, metaphor research in special language is relevant
(section 2.). In section 3. we show how the underlying metaphorical cog-
nitive model (CM) concerning the understanding of genetics is informa-
tion. This CM has severa sub-CMs like DNA IS A LANGUAGE (sec-
tion 3.1.), DNA IS INFORMATION IN AN ATLAS OF MAPS (section
3.2.), DNA IS SOFTWARE (section 3.3.) and DNA IS A TAPE OF FILM
(section 3.4.).

Apart from providing us with evidence showing the existence of a
metaphorical CM and providing us with the data for the description of a sys-
tematic analysis of metaphorical neolexicalisations, the case study will also
furnish evidence supporting the following two issues.

One, the claim of traditional terminology theory that it is better for the
linguistic sign to be arbitrary* instead of motivated in order to assure uni-
vocity and to avoid polysemy, has to be refuted. If cognition and language
are seen as intertwined faculties, then alarge number of linguistic signs that
are structured in ametaphorical CM show systematicity and hence are moti-
vated. This does not imply, however, that the development is predictable.
Terminology theory might want to get more insight into how metaphorical
CMs influence the process of categorisation and create some guidelines for
their description (section 4.). Two, scientific trandatorsin thefield of thelife
sciences and in other disciplines need to be aware of underlying metaphori-
cal thinking in the lexical development of the discipline they are translating
(section 5.).

1. A definition of metaphor

Metaphor can be considered a multidimensional phenomenon. Whereas
before, metaphor was thought to be either a deviant form of expression or a
nonessential literary figure of speech, in recent decades metaphor has
achieved a remarkable prominence in philosophy, psychology, linguistics
and other cognitive sciences (Ortony 1979; Lakoff & Johnson 1980; Paprotté
& Dirven 1985; Johnson 1987; Lakoff 1987; Kittay 1987; Gentner 1988;
Way 1991; Indurkhya 1992; Liebert 1992).

The term ‘metaphor’ “is often used to refer to nonliteral comparisons
that are novel and vivid and that convey ideas that are otherwise difficult to
express’ (Ortony 1975, in Gentner et a. 1988:171). As Lakoff & Johnson
(1980) have shown, metaphor is not a matter of language alone, rather
“The essence of metaphor is understanding and experiencing one kind of
thing in terms of another” (5). For our purpose of studying the role of
metaphor in terminology theory we distinguished between lexeme metaphor,
category metaphor and domain metaphor (Liebert 1995a; Temmerman
2000a) .

In studying the parole of the life sciencesin texts written by field spe-
cialists we have been looking for linguistic expressions and lexicalisations
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which furnish proof of the image-schematic dimension of metaphor. We
wanted to investigate the possible impact of the metaphorical cognitive
model hypothesis on the theory of terminology and on how scientific trans-
lators might be trained to deal with metaphorical lexicalisation. Therefore
we needed to start from what traditional terminology theory had to say on
metaphor.

2. Metaphor in traditional terminology theory

In their first chapter of Metaphors we live by (1980) Lakoff & Johnson
incapsulate our major criticism of the way metaphor is dealt with in tradi-
tional terminology theory:

metaphor is typically viewed as characteristic of language alone, a matter of
words rather than thought or action. (3)

We have found traces of the implicit (Felber 1984) and the explicit (1SO
TC 37) belief that for traditional terminology theory, metaphor is only rele-
vant as an aspect of language’s naming capacity. Felber (1984) does not use
the term metaphor but does mention “borrowings from the same language”
(175) when discussing “terms”.

Sometimes it proves to be useful to attribute a modified meaning to a term
current in another subject field provided this field is sufficiently remote to
avoid ambiguity. Such aterm is caled transferred term [sic]. (175)

One of Felber’'s examples is. “the terms “information” and “code” were
introduced in genetics with modified meanings’ (175). Felber does not com-
ment on the role the interpretation or understanding of genetics in terms of
“information” and “ code” played in the creative aspect of scientific think-
ing. In his analysis the thinking and understanding had been accomplished
before a term was alocated. The reason why — according to Felber — this
“term based on transfer” is assigned to the concept and not a different “lite-
ra term” is that “a skilfully chosen transferred term may be more concise
than a specially constructed complex term” (175). The word metaphor is not
even mentioned by Felber. For him the transferred term is only of impor-
tance for the naming of a concept which ideally happens independently of
the understanding of the concept for the sake of avoidance of polysemy (see
Temmerman 2000a, chapter 3). The concept itself — traditional terminolo-
gists like Felber believe — comes about independently of language. He
believes this is the case because the concept should exist in a clear-cut,
objective way, being part of the one and only real world. At the same time
the transfer element is considered to be only part of language in its naming
capacity. In thisarticle we will show how the information-model was at the
basis of a new understanding of genetics. A list of lexicalisations were the
result of understanding via this CM.
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In contrast, the term “metaphor” does occur in 1ISO/TC 37/SCl/cd
704.2 N 133 95 EN. It is defined as a term formation method in interdisci-
plinary borrowing.

In interdisciplinary borrowing, aword from general language or aterm from
another subject field is borrowed and assigned a new concept. (26)

The examples given are: “memory (capacity of the human brain); memory
(temporary storage capacity of a computer)” and “mouse (small rodent);
mouse (computer/operator interface device).” Even though the 1SO/TC37
standard points out that “Interdisciplinary borrowing utilizes individual
characteristics of the original concept (or meaning) in a metaphorical
manner, which is a source of polysemy in both general and special lan-
guage” (26), it does not offer principles for a systematic description of
metaphor in a particular domain. Suggestions on how to study and describe
metaphor in a systematic way are given by Lakoff & Johnson (1980) and
Lakoff (1987). Unlike adherents of objectivist traditional terminology theo-
ry, who believe that special language communication can benefit from ruling
out metaphor, these linguists claim that metaphor is pervasive in every
aspect of understanding, not just in language but aso in thought and action.
“Our ordinary conceptual system, in terms of which we both think and act,
is fundamentally metaphorical in nature.” (3) Based on their suggestions for
analysis and description of metaphor, we offer an aternative interpretation
for the occurrence of the terms information and code (see section 3.1.) in
genetics. These terms were not just “introduced in genetics with modified
meanings’ (Felber 1984:175). They are the result of understanding and na-
ming on the basis of a “Metaphoric Idealised Cognitive Model” (m-1CM)
(Lakoff 1987) which ushered in the new understanding of genetics as infor-
mation. Lakoff’s (1987) main thesis is “that we organize our knowledge by
means of structures called idealized cognitive models or ICMs, and that
category structures and prototype effects are by-products of that organiza-
tion” (68).

According to experientialist theory metaphorisation is achieved by
partial mapping of some ICM structure in a source domain onto a corre-
sponding structure in a target domain. For easy reference we shall distin-
guish between, on the one hand, the primary (or source) domain (which can
be litera or metaphorical) and, on the other, the secondary (or target)
metaphoric domain.

Theinformation m-ICM has (at least) four sub-m-ICMs which show
in several metaphorical namings: sub-m-ICM one: GENETIC MATERIAL
(DNA) IS A LANGUAGE, sub-m-ICM two: THE TOTALITY OF THE
GENETIC MATERIAL (THE GENOME) OF AN ORGANISM IS AN
ATLAS OF MAPS, sub-m-ICM three: GENETIC MATERIAL (DNA) IS
THE SOFTWARE OF THE CELL, sub-m-ICM four: GENETIC MATERI-
AL ISA FILM-TAPE.

As our conceptual system is not something we are constantly con-
sciously aware of, one way to find the m-ICMs which structure part of our
understanding is to look for their traces in language (parole).
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3. Metaphorical naming: the tracesin language of m-ICMs

In this section we want to concentrate on the growth of understanding and
knowledge through metaphorical reasoning (the mapping of a source domain
onto a target domain). Metaphorical reasoning results in the understanding
of anew fact, situation, process, or whatever type of category, based on the
imagined analogy between what one is trying to come to grips with, to
understand, with something one knows and understands already. Thisinven-
tive or creative capacity is made tangible and leaves its traces in neolexica-
lisations. The imaginative reasoning of which the metaphorical naming of
new categories with existing lexemes is the result, is rooted in human expe-
rience.

Underlying the progress in the understanding of the mechanisms of
life are a number of analogies which have left their traces in metaphorical
lexicalisations. One can witness the development of a new lexical field ba-
sed on specific metaphorical gestalt structures or analogy image schemata.
When studying the mapping not just at the lexeme level but also at the struc-
tural level of categories and domains (see Temmerman 2000a) the mecha-
nisms of metaphorical reasoning are revealed.

The domain metaphor underlying the understanding of molecular
geneticsisthat heredity isbased on information stored in our genes (DNA).
We quote one text fragment which states this explicitly?

Theflow of genetic information isunidirectional, from DNA to protein with
messenger RNA (MRNA) as an intermediate. The copying of DNA-encoded
genetic information into RNA is known as transcription with the further con-
version into protein being termed translation. This concept of information
flow is known as the Central Dogma. (Nicholl 1994:8)

Several sub-domains of the domain m-ICM around information are ex-
panded upon and are the explanation for a number of metaphorical lexicali-
sations like:

— DNA ISA LANGUAGE. Genes are messages written in alanguage.
Thisisafirst sub-m-ICM based on the experience that infor mation
is often expressed in alanguage (section 3.1.).

— DNA ISAN ATLAS OF MAPS. The totality of the localisation of
genetic information of an organism (the genome) can be depicted on
maps. Just like explorers of the globe depicted information on the
localisation of geographical phenomena they had been able to
observe on maps, geneticists mark the position of genes on genetic
maps (section 3.2.).

— DNA IS SOFTWARE. DNA is software which can be run by the
cell. Thisisathird sub-m-ICM based on the experience that infor -
mation is often stored and made available in an electronic format
(section 3.3.).

— DNA ISA FILM. DNA isafilm which can be ‘read’ by a projector.
Thisis afourth sub-m-ICM based on the experience that infor ma-
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tion can be stored and made available on film-tapes (see section
3.4).

3.1. DNAISA LANGUAGE

A first sub-ICM is based on the experience that information is often
expressed in language. In this case the genetic material (the DNA) can be
understood asif it was a language. Shapiro (1991:4) describes how the idea
that our genetic plan is stored in letters has been around for alittle more than
a generation. Before that, our ancestors were inspired by other imagined
analogies which left their traces in language. Remnants of a much older idea
are still preserved in language as atype of verbal fossil: that heredity is pre-
served and transmitted by our blood. The thought has become so familiar
that we do not even pause when we see such phrases as royal blood, bad
blood, blood relative, blue blood, and mixed blood. The blood theory was
first devised by Aristotle (384-322 BC) and others of that era. For those who
believed thisidea, inheritance involved ablending of parental qualities, asin
the mixture of two different liquids.

Linear text is different. It can be spliced but not blended. The child
receives a selection of components from both parents. Some remain intact,
while other traits from a parent may be lost entirely.

We summarise the story of inheritance and indicate in bold face the
lexicalisations which bear on the underlying language analogy. The sum-
mary is based on Hodson (1992) and Berg & Singer (1992).

The mechanisms of inheritance were discovered in 1866 by Gregor
Mendel. For Mendel the ‘factors' of inheritance (we now call them genes)
were entirely abstract entities. Microscopes were by that time operating at
magnifications of 1000x or more. In the cell nucleus structures that looked
like coloured threads were seen; they were named chromosomes (from the
Greek for ‘coloured bodies'). It was immediately realised that here was the
reality behind Mendel’s ‘factors . Chromosome research became the focus
of genetics. It was obvious that the chromosomes provided the physical basis
for Mendel’s mechanisms of inheritance; they could not be the same as
Mendel’s factors (genes) for the simple reason that there were not enough of
them.

Although the behaviour of genes was becoming better and better
understood, there was no information about their physical behaviour beyond
the fact that they were located in arow along the chromosomes. It was clear
that the genes were in some way carrying messages, and that in order to be
self-perpetuating through cell divisions, the genes must be able to duplicate
themselves accurately. But there was no theory about what chromosomes
could be made of to give them these remarkable properties. Later experi-
ments pointed out that the secret was in the DNA (deoxyribonucleic acid).
Francis Crick and James Watson tackled the problem of DNA's double heli-
cal structure by building a scale model of wire and pieces of cardboard. The
molecule was like a spiral staircase, with the steps made of pairs of bases
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(A (adenine) aways joined to T (thymine), C (cytosine) aways joined to
G (guanine)) and the banisters made of sugar-phosphate chains.

What Crick and Watson had discovered was that DNA had a structure
which allowed it to copy itself. Since A must be paired with T, and C with
G, it followsthat, if aDNA moleculeis split down the middle lengthwise, all
the information is there to reconstitute the whole molecule again. Crick and
Watson's proposed structure for DNA aso provided the explanation for how
agene works, in chemical terms. It was already known that a gene controls
the production of a single protein. What the Crick-Watson model showed
was how the gene could contain a message encoded in the sequence of let-
ters which was the specification of which protein is to be made. The coding
structure of DNA does two things (fig. 1.):

— It ensures that DNA isreplicated to produce more DNA.
— It ensures that DNA istranscribed into RNA, which isthen trans-
lated into protein.

Transcription and translation

When DNA makes a protein, it does so via an intermediate molecule called
ribonucleic acid (RNA) which isvery similar to DNA. RNA isusually inthe
form of a single strand. A molecule of RNA can be made to an exact and
repeatable pattern by reading off the base sequence of a stretch of DNA; this
process is called transcription. The strand of RNA produced in thisway is
known as messenger RNA, or mRNA, since it carries the message telling
that protein is to be made from the particular stretch of DNA that was
copied.

Sydney Brenner worked with Crick on deciphering the DNA code,
and they discovered that it is written in ‘words of three letters. As there
are four possible bases occurring in groups of three there are 64 (i.e. 4°) pos-
sible combinations, but only 20 amino acids to be coded for. It turned out
that most amino acids are coded for by more than one codon, and that there
are three codons which do not represent any amino acid but are ‘stop’ sig-
nals where the protein-coding message ends (see fig. 4.).

The code sequence of the DNA gene is used to build a molecule of
messenger RNA; thisis assembled by an enzyme called RNA polymerase,
and this part of the processis called transcription.

There are also many molecules of a different kind of RNA known as
transfer RNA (tRNA). Each tRNA molecule consists of only three bases.
These three bases form an anticodon, and each of these matches on to the
codon in the mRNA. This part of the process, known as translation, takes
place on the ribosomes, which act as a sort of assembly frame for building
proteins. The tRNA moleculesform aline, and the amino acids join up in the
specified order to form the protein chain.



218 Rita Temmerman

Replication Transcription

A Translation
——ssml)> PROTEIN

DNA RNA

Reverse
transcription

Figure 1: The arrows indicate the processes and directions that pass genetic
information from DNA to RNA, from RNA to protein, and from RNA to DNA
(Berg & Singer 1992:35).

It is difficult to figure out whether the cognitive frame or gestalt of ‘lan-
guage' is activated once the analogy between genes and language is under-
stood; or whether one detail of the analogy: the visualisation of bases on the
DNA strands, which are abbreviated to the first letters of the bases' names
(A,T,C,G), triggered off the understanding of genetic processes via the lan-
guage analogy. Metaphorical transfer of the understanding of information
coded in language to the new understanding and naming of the scientific
field of genetics is possible. The language metaphorical model begins to
show its impact on thinking about genetics and naming the units of under-
standing. When dealing with the message in DNA, writers rely on the exist-
ing vocabulary of everything which has to do with language and language
processing. The analogy is likely to give rise to explicit lexicalisations.

We have to distinguish between a) borrowings of terms from the lan-
guage source domain model which provides the analogy (e.g. letter);
b) creations of terms based on the language source domain model which pro-
vides the analogy but using a word which existed already in a different
domain (e.g. to sequence); and ¢) new creations inspired by the language
source domain model which provides the analogy but named differently (e.g.
codon) (seefig. 2.).

In Temmerman 2000a, chapter 5, we quote severa text fragments
from our text corpus in which the analogy model is explained.

The metaphorical model does not provide a 100% anal ogy. We found
two limitations. a) there is lack of full parallelism between units of under-
standing indicated by the same term in the source and target domains of the
metaphorical model, and b) more lexicalisations based on the language ana-
logy were feasible but did not materialize for reasons of competition with
other types of lexicalisations. Sometimes the competition stems from other
sub-m-1CMs of the information model.

So much for the evidence we came across when trying to find details
on the language sub-m-1CM. We shall now switch to the second sub-m-1CM
concerning information we distinguished in the textual material on the life
sciences.



Metaphorical models and the translator’s approach to scientific texts 219

elements of the language |exicalisations concerning
source domain model which | language-inspired informa-
serve in the analogy tion in genes
typea letter letter (representing a
(existing base (nucleotide))
term or
word is
borrowed)
typeb letters occur in aparticular | the order of the letters can
(existing order or sequence in atext | be determined with a
word is method called sequencing
assigned
new sense)
typec words represent units of condons are three letter
(new term | information words
is created)

Figure 2: Three types of terms finding their origin
in the language anal ogy of genetics.

3.2. DNAISINFORMATION IN AN ATLAS OF MAPS

We first present the information on the analogy between genetic mapping
and geographical mapping (Jones uses the term “genetic geography”
(1993:46)) and indicate the lexicalisations which can be understood as
resulting from this analogy. Then we show how the analogy permits further
elaboration without this necessarily giving rise to more terminology. In
didactic texts the analogy is further exploited in order to help the reader
understand the subject and neo-lexicalisations are created. These neolo-
gisms, however, can not be considered real terms.

3.2.1. Genetic and geographical mapping

The analogy between the representation of locations and their mutual dis-
tances and genes helped one to understand the importance of the position of
genes in the genome of organisms. In higher organisms like human beings
the information needed is of a double nature: scientists will want to know on
the one hand on which chromosome a particular geneisto be found and on
the other where in the sequence of genetic information on the DNA
strand the particular geneisto be found. Based on the experience that infor-
mation on previously unknown territory can be obtained and stored by
exploring and carefully mapping what one discovers, the way explorers did
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when they were discovering previously unknown continents, geneticists set
about mapping the genomes of different organisms. The human genome is
“the blueprint for the development of a single fertilized egg into a complex
organism of more than 10" cells. The blueprint iswritten in a coded message
given by the sequence of nucleotide bases - the As, Cs, Gs and Ts that are
strung along the DNA moleculesin the genome” (Cooper 1994.71). Anyone
who has basic biology knows that DNA contains genes, that genes are the
coded messages for making proteins and that proteins carry out al of the
functions of an organism. It was considered a good idea to start reading the
entire sequence of bases from one end to the other and to draw a complete
genetic map of man, defined by RFLPs (restriction fragment length poly-
morphisms) which are used as marker genes. This resulted in the Human
Genome Project, one of the most ambitious scientific programmes of the 20"
century. It is an international effort that seeks to create a detailed map of
human DNA.

Since the project started (officially in October 1990), severa teams
from al over the world have been busily mapping the 50,000 to 100,000
human genes and sequencing the base pairs (6 billion bases) they consist of
(Cooper, 1994:71). By 2005 the maps should be completed. They will be of
inestimable value in the development of biotechnology, biological research
and clinical medicine, because they will allow the scientists to localise the
genes, causing certain hereditary diseases, on the human chromosomes.

A distinction is made between genetic-linkage maps and physical
maps. The difference between these two can be summarised as follows:
genetic-linkage maps show the position of each gene in relation to another
gene; on physical maps one can read the exact number of base pairs between
two genes. It is the combination of the genetic-linkage maps and the physi-
cal maps that will reveal the human genome.

source domain: target domain:

geogr aphical map genetic map

continents chromosomes

to localise places to localise genes

markers or landmarks RFLPs as markers

relative position of places genetic-linkage map: the position of
in relation to other places each genein relation to another gene
(in kilometres or miles) (genetic distance in centimorgans)

physical map: the number of base
pairs between two genes (distancein
base pairs between landmarks

region region

site site

Figure 3: Aspects of the analogy between geography maps and genetic maps.
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3.2.2. Lexicalisations based on the analogy

We studied fragments from four books written for non-specialists (Jones
1993; Levine & Suzuki 1993; Cooper 1994 and Shapiro 1991), in which the
aspects of this analogy shown in fig. 3 are worked out in more detail (see
Temmerman 2000a, chapter 5). We could observe the following phenomena:

@) The analogy has given rise to generally accepted vocabulary: map, map-
ping, landmarks, sites (what we called type a naming in section 3.1.).

b) The analogy has given rise to lexicalisations which are adapted to the
specificity of the new field under development (what we called type b
naming in section 3.1.). Examples are genetic mapping like genetic link-
age mapping and physical mapping

¢) The analogy gives rise to didactic metaphorisations (discovery, tracking
down, gene hunters, explorers.

d) We a'so find examples of how authors elaborate aspects of the analogy to
make the information pass, but without further lexicalisations resulting
from thise.g.

That work is important, because in many ways, finding a gene in the human
genome is like trying to track down an individual person with no informa-
tion other than the fact that the target is located somewhere on earth. (Levine
& Suzuki 1993:28)

Without YACs, we would have been stuck with little pieces of the physical
map and no way to put them together. To use an analogy, we would have
had an interstate highway that was interrupted every mile or so by a stretch
of dirt road or no road at all. That's better than nothing, but it's not as useful
or efficient as a continuous highway.” (Cooper 1994:103)

But maps are not merely navigational tools. They aso provide a means of
correlating many types of data. For example, we use mapsto locate moun-
tains, rivers, and city and state boundaries, but we also use maps to plot po-
pulation density, average rainfall, climate changes, earthquake activity, and
so on. And once we plot those data on a map we start to see relationships.
Cytogeneticists, doctors, and molecular biologists are al making observa-
tions on the genomes of individuals on a daily basis, but without a map we
have no way of correlating those data with other information about the
genome. Once we have a continuous contig map, those data will become
important. (Cooper 1994:104-5)

e) Wefind extrainformation which isloosely linked to the analogy by impli-
cation. The analogy between explorers who are drawers of maps in terri-
tories where they have to live with uncertainties and “gene explorers are
pushing forward into vast uncharted territory in the face of great uncer-
tainties - both political and technological.” (Cooper 1994:70)
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3.3. DNA IS SOFTWARE

The third information sub-m-ICM involves genetic material (DNA) being
understood as the software in an information processing system (the cell).
Thisis explicitly pointed out in:

There's another appropriate analogy here, one that emphasizes why the unity
of life has been so important to molecular biology. You can think of DNA’s
coded instructions as molecular “ software” that runsthe“ hardware” of life.
Just as® a word-processing program tells computer hardware what to do,
DNA's instructions control life's machinery. Why is that comparison useful ?
Because if you work with computers the way most of us do, you know
enough about your favorite word processor or spreadsheet to use it, but you
could hardly write the program yourself. In much the same manner, molecu-
lar biologists know enough about certain DNA-based “programs’ to use them
without fully understanding how they work.

So it’s handy that much of the life's softwar e - regardless of the organism it
comes from - will run on the hardware of nearly any other living cell. That's
why, for example, researchers who discover and learn to control the molecu-
lar word processor used by one organism can harness that tool to manipulate
genetic text in different organisms without having to learn precisely why or
how that particular molecular program works as it does. (Levine & Suzuki
1993:23)

As pointed out above, the subunits of the DNA strands, the nucleotides, are
the chemical basis for storage of information in DNA. (Drlica 1992:33)

“DNA’s coded instructions” are thought of as “molecular softwar e that runs
the hardware of life”. The comparison is relevant because just like comput-
er users can use but not write a program, molecular biologists know enough
about DNA to use it without fully understanding how it works. The ‘soft-
ware’ (DNA) of a particular organism can be run on the hardware (cells) of
nearly any other organism.

3.4. DNAISA TAPE OF FILM

Potentially, the information model consists of more sub-models than the
three we indicated so far (language, geography, computer software). In
Drlica (1984 & 1992) we find that afourth information sub-m-1CM, the film
sub-m-ICM (fig. 4.), is brought to the fore to explain the structure of genet-
ic information.

In some ways DNA is similar to motion picture film. Like film, DNA is
subdivided into “frames” that make sense when seen in the correct order. In
DNA the “frames’ correspond to the lettersin the genetic code, [...]. When a
number of frames or genetic |etters are organized into a specific combination,
they create ascenein the case of film and agenein the case of DNA. (Drlica
1992:4)

As pointed out above, the subunits of the DNA strands, the nucleotides, are
the chemical basis for storage of information in DNA. Returning to the film
analogy [...], the unitswe have now defined as nucleotide pairs, or base pairs,
correspond to a scene in the motion picture film. (Drlica 1992:34)
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motion picture film DNA
Frames letters in the genetic code
Scenes genes

Figure 4: The analogy between motion picture film and DNA.

The lexicalisations frames and scenes are ideolectical lexicalisations, which
are used here for didactic purposes. These lexicalisations are transient. The
lexemes do not become terms in the language of the biological sciences. In
Drlica’s book this analogy reinforces the understanding of gene splicing.
Genes can be spliced in the laboratory the way film or tape can be spliced in
a studio. For splicing we refer to Temmerman (1995) and Temmerman
(1998).

4. Towar ds guidelines for the description of metaphorical models

Traditional terminology theory adheres to an objectivist model of reality. At
the basis is the belief that there is an objective world out there which has to
be studied in an objective way. Traditional terminology theory believes that
language has to be controlled (i.e. standardised) in order to secure objecti-
vity, clear-cut understanding, and efficiency. For that reason it is claimed that
literal lexicalisations are preferable to metaphorisations. We have pointed
out non-objectivist models of understanding in the specia language of the
life sciences in which language and thought appear to be based on expe-
rience and, more importantly, in which language seemed to play a role in
analogica thinking resulting in metaphorisations.

We have given examples of the fact that the naming of new units of
understanding is not arbitrary but motivated. The role of metaphorical mod-
elsin the progress of knowledge is reflected in the naming of new units of
understanding. New findings often appear to be the result of a deviant, alter-
native approach, which calls for imaginative creativity. Metaphorical think-
ing is part of the mechanisms which stimulate the imagination.

We have proved the existence of the infor mation metaphorical model
in the coherent and related naming of a number of new units of understand-
ing in the life sciences.

The discipline of terminology theory should work out guidelines for
the description of metaphorical models (ontologies) in order to help termi-
nologists incorporate this aspect of relatedness between terms in termino-
logical databases.

5. Theimpact for scientific translatorstraining

The insight that metaphorical neolexicalisation in science can be part and
parcel of the progress of a discipline has its implications for the methodolo-
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gy in scientific trandators training. In the first place transators should be
aware of the distinction between creative and didactic metaphors. They
should learn to distinguish between metaphorical neolexicalisations which
are introduced by researchers as part of the progress in creative scientific
understanding and occasional didactic metaphors which are introduced by
writers of popularising, less specialised texts on the same subject. In the sec-
ond place scientific tranglators (and probably other translators in specialised
disciplines as well) should - ideally - have been introduced to the theory of
metaphorical models underlying human categorisation and understanding
(Lakoff 1987).

If both conditions are met translators will know how to make an
analysis of each case of metaphorical lexicalisation they come across and
they will be in a position to find the best equivalents in the target language.
The insight in metaphorical CMs will widen their “discursive autonomy”
(Dancette 1995), i.e. help them to grasp the subject matter to the point of
being able to explain it in one's own words. Most importantly, metaphorical
models exist in a language-independent way. The information CM which is
at the basis of understanding the essence of life in the life sciences can be
expressed in any natural language having words to refer to al categories
related to the information-related subdomains, be it “DNA is a language”,
“DNA isan atlas of maps’, “DNA is software”, or “DNA is a tape of film”.
Understanding this metaphorical model will give the trandator the confi-
dence to express the information he gathers from the source text in language
A in atarget text in language B (Temmerman 2000,b).
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! The Saussurian principle of the arbitrary character of linguistic signs concerned the
absence of motivated links between sound and concept. Yet, “ The arbitrariness of
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2 We could quote scores of texts in which the information analogy is explicitly
stated. The basic analogy is very much alive and still actively serving as a source for
new lexicalisations in the course of further discoveries and better understanding as
we shall see.

® The underlining is ours.



