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Abstract

Four spe cific cri te ria for rec og niz ing in tel li gence
as the source of a coded sig nal from outer space
have been de lin eated by Carl Sagan. When those
cri te ria are ap plied to the ge netic code, one may

log i cally con clude that there is an in tel li gent
source for the code. To con clude oth er wise is to
aban don the cri te ria that are so vi tal to the search
for ex tra-ter res trial intelligence.

Introduction

The late Carl Sagan (1980, p. 296) iden ti fied sev eral cri te ria 
to be used in the Search for Ex tra-Ter res trial In tel li gence
(SETI). He pro posed to use these cri te ria to dis cover ev i -
dence for ex tra ter res trial in tel li gence when eval u at ing sig -
nals from outer space. Could these cri te ria also be ap plied
to codes found in other fields in a search for ev i dence of in -
tel li gence? That is what has been pro posed by sev eral au -
thors in the cre ation lit er a ture (Bat ten, 1997; Ham, 1992;
1994; Laughlin, 1996). They sug gested ap ply ing SETI cri -
te ria to the ge netic code in de oxy ri bo nu cleic acid (DNA),
but did not men tion what those cri te ria were. In this ar ti cle
Sagan’s cri te ria will be dis cussed and ap plied to the mo lec u -
lar bi ol ogy of the gene. I in tend to show that in tel li gent de -
sign is the prob a ble source for the ge netic code and its
ex pres sion in the syn the sis of pro teins in a cell, as described
in common biology textbooks (Campbell, 1994, pp. 171–
210).

Fur ther, I plan to in tro duce only as much dis cus sion of
DNA and other nu cleic ac ids as is nec es sary to eval u ate
Carl Sagan’s cri te ria ad e quately. Much more de tail about
the struc ture of DNA and the cre ation sci ence as pects of
nu cleic ac ids can be se cured by con sult ing the fol low ing
pa pers in CRSQ: An der son, 1980; 1989; 1991; Berg man,
1999; 2000; 2001; Frair, 1967; 1968; Gish, 1967; 1979;
Grebe, 1967; Lammerts, 1969; Lumsden, 1992; Moore,
1972; Quinn, 1975; Sharp, 1977; Smith, 1985.

If we should re ceive a ra dio mes sage from an ex tra ter -
res trial civ i li za tion, Sagan (1980, p. 296) sug gested that
such an in tel li gent mes sage would be: 1) el e gant, 2) com -
plex, 3) in ter nally con sis tent, and 4) ut terly alien. In the
late 1960’s, for ex am ple, amaz ingly pre cise sig nals from
pul sars were first con sid ered as pos si ble in di ca tions of in -
tel li gent be ings. The pul sars were ul ti mately shown to be a 
nat u ral phenomenon; they failed the criteria.

I shall ex am ine the mes sage of the DNA code it self, to
see if it sat is fies Sagan’s four cri te ria of in tel li gence. In do -
ing so, I am aware that the re sults will not be ab so lute
“proof” of de sign. The DNA data, how ever, can be eval u -
ated to see if they meet the cri te ria, im ply ing that we are
ob serv ing the hand i work of an intelligent mind.

Elegance

The first char ac ter is tic of a coded mes sage from an in tel li -
gent source is el e gance, which means ex hib it ing taste ful
rich ness of de sign or or ga ni za tion. The el e gance of the ge -
netic code is re flected by its ef fi cient stor age in a dou ble-
stranded spi ral mol e cule. The two strands are con structed
in a way that per mits com plete rep li ca tion of the code with 
each strand act ing as a tem plate for rep li ca tion. Each
strand con tains four dif fer ent chem i cal bases which bond
in pairs between the strands.

These four com pounds [G=gua nine, C=cy to sine,
A=ad e nine, T=thy mine in DNA, and U=ura cil in stead of
thy mine in mes sen ger RNA (mRNA)] also serve as “chem -
i cal let ters” to form three-let ter “words” in the DNA and/or 
mRNA code. The let ters are read in sets of three to form
words or codons. The first let ter of the codon could be any
of the four, so there are four pos si bil i ties. By add ing a sec -
ond let ter the pos si bil i ties in crease to 16 be cause each of
the orig i nal four can be com bined with four let ters (4 x 4 =
16). By add ing a third let ter, each of the 16 com bi na tions is 
sup ple mented by four pos si ble let ters (16 x 4 = 64). This
ar range ment pro duces 64 pos si ble codon com bi na tions
(Denton, 1985, p. 244), and all of these code for spe cific
amino ac ids or func tions. Thus, “...there is re dun dancy in
the code but no am bi gu ity.” (Camp bell, 1994, p. 187).
The code is elegantly simple and functionally optimal.

If codon words had only two let ters, thus al low ing only
16 com bi na tions, there would be too few to code for the 20 
kinds of amino ac ids plus the in struc tions for start ing and
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stop ping pro tein syn the sis. On the other hand, if codons
had four let ters, there would be 256 codons (64 X 4 = 256),
which would be un wieldy and waste ful. The three let ter
code with 64 codons is el e gantly sim ple and func tion ally
op ti mal. This in it self is an ev i dence fa vor ing direct design
in its origin.

The mech a nism for tran scrib ing, read ing, and ex press -
ing the code in the syn the sis of pro teins is also el e gantly ef -
fi cient. The in for ma tion for man u fac tur ing the pro teins is
in the DNA. Por tions of it must be cop ied (i.e. tran scribed) 
as mRNA mol e cules to trans port the in for ma tion from the
nu cleus to the cy to plasm sur round ing the nu cleus. The
pro cess of tran scrip tion re quires an en zyme, RNA poly -
mer ase and a sup ply of RNA nu cleo tides. The RNA poly -
mer ase binds to a spe cific site, called a pro moter, on the
DNA to un wind the DNA at the be gin ning of a gene. One
of the two strands of DNA serves as the tem plate for the
mRNA syn the sis from the given gene. The com ple tion of
the tran scrip tion of the gene is sig naled by a ter mi na tor re -
gion in the DNA. When the tran scrip tion is ter mi nated,
the RNA poly mer ase and the newly formed, sin gle
stranded mRNA are released from the DNA, and the DNA
helix reforms.

The RNA poly mer ase en zyme, which ini ti ates the pro -
cess, is a pro tein which is also made from an mRNA mol e -
cule cre ated from a gene by this pro cess. Which came first, 
the mRNA that is made by the pro cess or RNA poly mer ase
which ini ti ates the pro cess? They are each de pend ent on
DNA for their syn the sis and they are in ter de pen dent, ex -
hib it ing rich ness of design and organization.

Complexity

Sagan’s sec ond ev i dence for in tel li gence as the source of a
code is com plex ity. He was look ing for some thing com pli -
cated, in tri cate or in volved. Com plex ity in DNA is re -
flected by the fact that there is no punc tu a tion in the
ge netic code, which is a con tin u ous stream of in for ma tion. 
A shift of one or two base pairs in read ing the codons re -
sults in a to tally dif fer ent pro tein be ing pro duced. For ex -
am ple, the se quence UCUGCAGGCUGA in mRNA
codes for serine-alanine-glycine-“stop”. If the se quence is
de layed by one base and starts with the sec ond base (i.e. C
or cy to sine rather than U or ura cil) the amino acid se -
quence in the polypeptide would be leucine-glutamine-
alanine. The polypeptide would be en tirely dif fer ent.
Thus, the starting point is critical and must be marked.

Also, there are sev eral large mol e cules (e.g. poly mer ase
en zymes, mRNA, tRNA, ri bo somes, and many other en -
zymes) that are nec es sary to open the DNA strand in or der
to tran scribe the gene as mRNA in the cell nu cleus. This
host of other mol e cules is re quired then to trans port and
read the copy in the cy to plasm out side the nu cleus, and to

ex press the code by way of form ing a pro tein mol e cule.
Note that all the mol e cules that are re quired for this bio -
chem i cal pro cess to func tion are made by the same copy -
ing pro cess, and the pro cess is much more complex than
outlined here.

Com plex ity is also seen when we fur ther con sider the
trans la tion of the cop ied in for ma tion in the mRNA to
make pro teins. First, free amino ac ids in the cy to plasm of
the cell be come bonded to spe cific trans fer RNA (tRNA)
mol e cules. This re quires a spe cific en zyme and ad e nine
triphosphate (ATP) to pro vide the en ergy. The sec ond step 
brings to gether the tRNAs, with their amino ac ids at -
tached, and the mRNA with its codons. This oc curs when
the mRNA is fed through the ri bo somal unit. The un ion
be tween the se quence of codons in the mRNA and the
com ple men tary anticodons on the tRNA places the amino 
acid that is at tached to the tRNA in a spe cific po si tion to
form the pep tide bond and lengthen the pro tein that is
 being pro duced. The syn the sis is com plete when the ri bo -
some reaches a stop codon on the mRNA, and the com -
pleted pro tein is re leased into the cell’s cy to plasm as the
prod uct of this com plex pro cess. Much more de tail ex ists
in the pro cesses of tran scrip tion and trans la tion, but even
this brief de scrip tion of those pro cesses un der scores their
amaz ing complexity. This supports a belief in intelligent
action in creation.

Fur ther more, DNA is also found in mi to chon dria and in
chloroplasts where there are some mi nor code dif fer ences.
Still, cod ing com plex ity is pres ent and speaks for itself.

Internal Consistency

Sagan’s third char ac ter is tic is in ter nal con sis tency. This is
re flected by the fact that usu ally each of the 64 codons has
a sin gle mean ing in all or gan isms (Camp bell, 1994, p.
187). The codons usu ally code for the same amino ac ids
and func tions. For ex am ple, in mRNA the codons AAA
and AAG usu ally code for lysine. Also, UAA, UAG, and
UGA usu ally code for the stop or ter mi na tion pro cess. The 
codon AUG does have a dual func tion, how ever. It codes
for methionine and can also sig nal for the start of a
polypeptide chain.

The many re com bi nant DNA ap pli ca tions of mi cro bi -
ol ogy are de pend ent upon a code that is con sis tent. In
one of these many ap pli ca tions, mi cro bi o log i cal en gi -
neers can ex tract a gene of in ter est or pro duce a syn thetic
gene. That gene, which can code for a pro tein like soma -
to statin, for ex am ple, would then be in serted into the
plasmid of a bac te ria. When the ge net i cally al tered bac te -
ria are grown in a cul ture, they pro duce somatostatin. Fi -
nally, as in this ex am ple, the somatostatin can be iso lated
from the cul ture and pu ri fied for use in a phar ma ceu ti cal
prod uct (Tortora, 1995, p. 237). The in ter nally con sis tent 
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code for amino ac ids makes these commercial ventures
possible and successful.

Utterly Alien

In the fourth place, Sagan re quired that an in tel li gent mes -
sage from space should be “ut terly alien”. By this Sagan
(1980, p. 311) meant the coded mes sage might con tain
“...in sights on alien sci ence and tech nol ogy, art, mu sic,
pol i tics, eth ics, phi los o phy and religion...”.

This fourth cri te rion raises sev eral com plex ques tions.
Does “alien” mean an other ra tio nal mind be sides a hu -
man mind? If so, we would need to find ways to dis tin guish 
these non-hu man sig nals and to clas sify them as “in tel li -
gent”. In the case of DNA, I sub mit that the de ter mi na tive
code re la tion ships ev i dent be tween codons, anticodons,
and the amino ac ids in the re sult ing pro teins are com plex
in a man ner that is dif fer ent or “alien” in com par i son to
the sym bolic code relationships in human code systems.

In some in stances the codons of DNA have been shown
to code for such es o teric or “alien” phe nom ena as an i mal
be hav ior. An ex am ple is the Ta ran tula Hawk, a blue wasp
that preys on ta ran tu las. As seen in the Walt Dis ney Home
Video, The Liv ing Desert (1953), the fe male wasp, when
ready to lay an egg, finds a ta ran tula and stings it, caus ing
the ta ran tula to go into sus pended an i ma tion. The wasp
then digs a hole in the ground, places the spi der in it, lays
her egg on the spi der, and cov ers it. The egg hatches into a
larva that feeds on the ta ran tula. The larva then pu pates to
be come an adult. The adult fe male sub se quently re peats
this un usual be hav ior. This is not a learned be hav ior be -
cause the mother leaves af ter lay ing the egg and never as so -
ci ates with her off spring. The only con nec tion be tween
the mother and daugh ter is the egg, in di cat ing that the be -
hav ior is coded in the DNA in the egg in some fash ion.
Per haps this se quence also clas si fies as alien with respect
to ordinary coding relationships.

Conclusion

Sagan and other evo lu tion ary as tron o mers have set up clear
cri te ria for rec og niz ing in tel li gence in mes sages from space. 
If the DNA code beau ti fully sat is fies these same cri te ria,
should we not em brace its in tel li gent cre ation? The char ac -
ter is tics ob served in the ge netic code and the mech a nism
for tran scrib ing, read ing, and ex press ing it, ex hibit to a su -
per la tive de gree all four of Sagan’s cri te ria for iden ti fy ing in -
tel li gence. For this rea son the ev i dence for in tel li gence as
the source of the genetic code is quite convincing.

On the other hand, claim ing that the ex is tence and
func tion ing of the ge netic code is at trib ut able to the ran -

dom re ac tions of nat u ral pro cesses is to dis re gard the
cri te ria used in SETI to dis tin guish in tel li gence of a high
level.

How will we in ter act with the codes? Sagan (1980. p.
311) sug gested that we are not obliged to re ply to a mes sage 
re ceived in the SETI pro gram, par tic u larly if the con tents
are of fen sive or fright en ing. As for the ge netic code, there
is no way to re ply, yet it does elicit a re sponse. One may re -
spond by at trib ut ing the code to ran dom nat u ral pro cesses
be cause the in cred i ble in tel li gence re quired to es tab lish it
is fright en ing, or be cause ac count abil ity to that In tel li -
gence is con sid ered of fen sive. Al ter na tively, one can log i -
cally at trib ute the ge netic code to intelligent design by a
Creator and seek Him.
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Book Review

The Universe in a Nutshell by Stephen Hawking
Bantam Books, New York. 2001, 216 pages, $25

This book fol lows the highly suc cess ful A Brief His tory of
Time (Hawk ing, 1988). Once again, many cop ies will be
sold but very few ac tu ally will be read. Hawk ing calls his
ap proach to na ture the posi tiv ist view (p. 31, 127). He de -
scribes this as the con struc tion of mod els of na ture and
then ex trac tion from them of as sorted de tails and pre dic -
tions. It does n’t mat ter if these evolv ing mod els ex actly fit
re al ity or not. Hawk ing op ti mis ti cally be lieves that in this
way, sci ence ap proaches ever closer to the truth. This ul ti -
mate goal is some times called the “theory of everything.”

Good de scrip tions are given of hy po thet i cal black
holes, higher di men sional “branes,” and rel a tiv is tic time
travel. Al most ev ery page in cludes color il lus tra tions, al -
though many are not ex plained very well. Much of the
book con cerns the quan tum the ory of grav ity, Hawk ing’s
cur rent in ter est, and he at tempts to ex plain the un der ly ing
math e mat i cal the ory. I would give him a “C” for ef fort, but 
99 per cent of read ers are un pre pared for Hawk ing’s brief
men tion of wave func tions, Schroedinger Equation,
singularities, and string theory.

One chap ter con cerns bi o log i cal evo lu tion which
Hawk ing fully ac cepts. Af ter read ing all of Hawk ing’s in -
tense philo soph i cal rea son ing, I was amazed at his naïve
an swer to how our minds de vel oped: “we don’t know” (p.
161). There is no hint of sug ges tion that the Cre ator may
have clearly ex plained the or i gin of life to us in the Bi ble.
Also, in spite of Hawk ing’s sharp mind, he fully ac cepts the 
com puter-gen er ated evo lu tion non sense pro moted by

Rich ard Dawkins (p. 162). In prewritten soft ware called a
biomorph, Dawkins pro duces an in sect from raw at oms in
just 29 gen er a tions. How Hawk ing can swal low this ar ti fi -
cial non-ev i dence is in cred i ble. I would sug gest a chal -
lenge for Dawkins: Pro duce an in sect from raw el e ments
in the lab o ra tory, given unlimited numbers of iterations.
We will have a long wait.

In a fur ther in ter ac tion with cre ation, Hawk ing shows
an aware ness of the young earth po si tion. How ever, he de -
nies this pos si bil ity be cause of the large size of the uni verse 
(p. 73). Ap par ently he is un aware of sev eral creationist ex -
pla na tions for the dis tance-time paradox.

Hawk ing de scribes space as mul ti di men sional. He sees
the uni verse as “en tirely self-con tained; it would n’t need
any thing out side to wind up the clock work…This may
sound pre sump tu ous, but it is what I and many other sci -
en tists be lieve” (p. 85). There is clearly a great gulf be -
tween man’s nat u ral in tel lect and his wisdom concerning
God.
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