High LevelModels

Low LevelModel

PAM ModelParallelAssociative Matching

Test Tube andMemory Models

RDNA Model

Recombinant DNA

Figure 0. Molecular Model Simulation Results

FiniteStateControl read/writehead length storage tape s. . .. . .12sFigure 1. A Turing Machine with space bound

s

a1a2. . .. . .aicontents of cells

and state if scanned

asiFigure 2. Encoding of the configuration of a Turing Machine.

Processors

12P. . .Memory Cells

12. . .MFigure 3. A Parallel RAM.

Sbs ’sas ’GS)sa. . .bs ’s ’. . .GS,().sbas ’s ’(mFigure 4. Example of a set of strings

S ={ } σασ σ βσ ', '

,and the digraphs

GS(),GS,()mAGsTAaCATAGTCTCb�GATCaGATCsGATCbFigure 5. Cleavage of the DNA strand

ασβ

just after the sequence

σ = ATCT

, resulting intwo disconnected strands

ασ

and

β

.

Example contents of the test tubes used to implement the PA Match Operation;all are single stranded strings or single stranded simple loops.

#2#1’T01[]T’T#1Ea()#0#0’�Eb()#2#’1Eb’()#0#0’�Eg()#’2Figure 6.0. Example contents of the initial test tubes

T

,

T'

,and

T0 1[ ]

. T1#1Ea()#0#0’�Eb()#2#1’Eb’()#0#0’�E()#2’gFigure 6.1. Example contents of test tube

T1

. #1Ea()#0#0’�Eb()#2#1’Eb()#0#0’�E()#2’T2gFigure 6.2. Example contents of test tube

T2

. l#1Ea()#0#0’�Eb()#2#1’Eb()#0#0’�E()#2’3gTFigure 6.3. Example contents of the test tube

T3

. #0’�Ea()#2’l#1#0T4�E()gFigure 6.4. Example contents of the test tube

T4

. lT5#1Ea()#0#0’�Eg()#2’Figure 6.5. Example contents of test tube

T5

. #1Ea()#0#0’�Eg()#2’T6Figure 6.6. Example contents of the final test tube

T T T

6 = o '

.

ATsTGCabs3’ end5’ end

3’ end

5’ endFigure 7. Two single DNA strands

ασ

(oriented 3’-5’) and

σ β

(oriented 5’-3’) joined atWatson-Crick complementary sequences

σ = ATCT

,

σ =TAGA

to form a partial doublestrand of DNA where

α = ATGGAC

,

β =TCGAT

. AGsTAaCATGTCbTAGAFigure 8. A segment of DNA with a loop resulting from a degenerate single strand

asbsRwith complementary substrings

σ σ,

. ATCGTATsATCGTAs ’s ’abFigure 9. Two single DNA strands

σασ'

(oriented 3’-5’) and

σ βσ'

(oriented 5’-3’) joined attwo pairs of Watson-Crick complementary sequences:

σ = ATCT

,

σ =TAGA

, and also

σ'=GTAA

,

σ '=CATT

, to form a cyclic strand of DNA.