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Purines-pyrimidines

Nucleotides are mapped into a complex vector space, Adenine T (2) 3
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According to three biochemical properties.
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As represented in Mathematica using ‘clifford.m’ (Aragon, 2008; Zhang,2006);
Constructed by (Pratt, 2013)



64 codons map to 64 unige vector positions, resulting in a tetrahedral genetic code.
GENETIC CODE MAPPING: 6 (codon) =4a + 2B +y; where a=first, B=second, y=third
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{MA, NAT, MAC, MG, ATh, AT, ATC, ATC, ACA, ACT, MLC, G, AGA, JGT, A, ACC, TAR, TAT, TAC, TAG, TTA, YT, TYC, TIC, TCA, TCT, TCC, 705, TCA, TOT, U, TG, CAA, CAT, CAC, CAG, CTA, CTY, CTC, CTG, CCA, CCT, COC, CCG, OGA, CGT, CCC, CGG, GAA, GAY, GAL, GAG, CTA, GTT, CIC, GTC, CCR, GCT, GO, GOG, CC, GCT, G, 03%)
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= VectorAngle [61' 62]

- vectorangle [cCS, TEE] A matrix of all possible values of 6
e - ' (small 82>light, large 6—>dark) .

= VectorAngle[-Te; -Tey+Te3, Tes -Te;-T7e;]

(Pratt, 2013)
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- ArcCos[-—] = 1.9106332362490186 "]
3

Phase distance O is measured as the angle
between sequentially neighboring codon vectors.



The coding sequences of the first exon of -globin gene of eleven different species.

SpE‘CiE‘S Cﬂdil'lg sequence (N=30) Alignment made in MEGAGS software using MUSCLE (codon) algorithm
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Phase angle 8 sequence maps for species:
Human (blue), Chimpanzee (red), and Gallus (gold)



Angular difference AB is computed as the
absolute value of the difference in phase 6
between species under investigation,

at equivalent (aligned) genetic loci.

shaded : AB,; = | AB(Human) — AB(Gallus) |

Genetic Phase Angle Distance
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(Pratt,2013)
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For comparison, Tamura-3 distance measure
computed using MEGAS
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