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Code Duality and the Brain

Today's bhiology is moving away from the traditional morphological approach, which investigates the anatomical
structures of organisms, and focusing on the “biological information” contained in the genetic code. While research
activities, which consider the information hidden in the DNA in terms of the Shannon information definition —typical for
the Age of Information-, are continuing in full speed, 15 years ago two Danish biologists, Jesper Hoffmeyer and Claus
Emmeche, have adopted a semiotic approach focusing on the contents and meaning of information rather than its
amount, and have introduced a concept also applicable to other areas: Code Duality.

In the light of this concept, considering DNA both as a morphological structure and as a “program” (code) they have come
across a circular causality. When considered as a program code, DNA must “mean something” to a subject. This subject is
the organism itself, which is thought to be coded by the program. This is exactly the point where circular causality is hidden.
Consequently, Hoffmeyer and Emmeche have abandoned the traditional Neodarwinist genetic approach, which considers the
DNA as the only code, and have asserted that an evolvable system must have two mutually interacting codes, or better to
say a pair of codes. One of these codes must be digital (the genetic code in the DNA or RNA) and the other one must be
analog (the dynamic environment that interprets and realises the digital code). Here the digital code stores the system
knowledge as truthful as possible, thus serves as a memory. On the other hand, the analog code (eg. the intracellular
environment) somewhat deciphers the meaning hidden in the digital code and expresses it.

The interpretation of the dynamic nature of the organism as a code may sound strange to the ears of the contemporary
audience, which is conditioned by the Shannon information definition and is used to a measure of information in terms
of bits. However, if we keep in mind that the meaning of the digital code is hidden in this dynamics such an
interpretation may seem acceptable.

Furthermore, Hoffmeyer and Emmeche have applied the concept of code duality to another evolvable system: the human
culture. They present the human language as the digital code, while the socio-cultural dynamics, within which the
contents of language is interpreted and realised, is considered as the analog code.

In this paper, an attempt will be made to apply the concept of code duality to the human brain, which is a complex
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evolvable system with many organisational levels.

GUnUmuzde biyoloji, daha geleneksel olan morfolojik yaklasimdan, yani organizmalarin anatomik yapilarin
incelenmesinden giderek uzaklasip, genetik koddaki “biyolojik enformasyon” ile ilgilenmeye basladi. Bir yandan
DNA'daki enformasyonu cagimiza damgasini vuran Shannon enformasyon tanimi agisindan ele alan arastirmalar hizla
stregiderken, 15 yil kadar 6nce Danimarkall iki biyolog, Jesper Hoffmeyer ve Claus Emmeche, enformasyonun
miktarindan cok icerigi ve anlamiyla ilgili semiyotik bir yaklasim benimseyerek ilging ve baska alanlara da uygulanabilir bir
kavram ortaya attilar: “Cift Kodluluk” ya da diger bir deyisle “Kod Dualizmi”.

Bu kavram 1giginda, DNA'yI bir yandan morfolojik bir yapi olarak 6te yandan da bir "program” ya da kod olarak ele
aldiklarinda, déngtisel bir nedensellikle karsilastilar. DNAy  bir program kodu olarak gérdugtimizde, bu kodun bir
Ozneye bir "anlam ifade etmesi” gerekiyor. Bu 6zne ise, programin kodladigi dustintilen organizmanin ta kendisi. iste
doéngusel nedensellik tam da burada gizli. Buradan yola cikarak, geleneksel Neodarwinist genetik yaklasimin (modern
sentez) mevcut tek kod olarak kabul ettigi DNA'yi basrolden indirip, evrimlesme yetenegine sahip bir sistemin, birbiriyle
karsilikl etkilesim halinde iki koda, daha dogrusu bir kod ciftine sahip olmasi gerektigini éne sirdiler. Bu kodlardan biri
dijital (DNA ya da RNA'daki genetik kod), digeri ise analog (yani onu yorumlayip hayata geciren dinamik ortam) olmak
zorunda. Dijital olan kod sistern bilgisini mimkin oldugunca kalici bir sekilde saklamaya yariyor, yani bellek gérevi
goruyor. Analog olan (mesela hiicre ici ortami) ise, koddaki anlami bir anlamda desifre edip hayata geciriyor.

Organizmanin dinamik yapisini bir tir kod olarak yorumlamak, Shannon enformasyon tanimiyla ve “bit” cinsinden ifade
edilen enformasyon élcitilyle sartlanmis ginimiz insanina garip gelebilir, ancak dijital kodun anlaminin bu dinamikte
gizli oldugunu dustntrsek, bu yorum cok da yadirganmayabilir.

Hoffmeyer ve Emmeche, daha da &teye giderek, Cift Kodluluk kavramini evrimlesebilir diger bir sistem olan insan
kulturdne uygulayip, dili dijital kod, dille anlatilanlarin yorumlandigi ve gerceklestigi sosyo-kultiirel dinamigi analog kod
olarak sunuyorlar. Bu bildiride Cift Kodluluk yaklasimini, karmasik, bir cok organizasyonel katmana sahip ve evrimlesebilir
bir sistem olan insan beynine uygulamay! deneyecegiz.
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