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i Life Forms

= All life forms were poorly
designed.

= TOO many compromises had
to be made to deal with
many different external
requirements.



i Plants

= Plants were better designed.

= External constraints are
much less stringent.

= They acquire energy from
sun light.

= They do not have to move.



Animals

= Animals were much more
difficult to designed.

= They acquire energy from
eating. Foods must be digested,
and stored away.

= They have to move by burning
stored nutrients for energy.



Respiratory and
i Circulatory Systems

= Oxygen Is required to produce energy.
= Oxygen is toxic.

= Red cells must be sacrificed to carry
oxygen to cells.

= Mitochondria are incorporated to
oxidize nutrients for ATP.

= Oxygen escaping mitochondria must
be neutralized by vitamin C.



i Mitochondria

= Smallest endosymbiotic organisms
required by all cells.

= Its DNA genome is inherited from
mother, independent of nuclear
genomes.

= Human mitochondrion has 16,569
bases.



Mitochondria




i Mitochondrial Genome

= It encodes 37 genes:

=« 13 for subunits of respiratory
complexes I, I1I, IVand V

=« 22 for mitochondrial tRNA (for the 20
standard amino acids)

= 2 extra genes for leucine and serine
= 2 for rRNA

= One mitochondrion can contain two
to ten copies of its DNA.



https://en.wikipedia.org/wiki/Protein_subunit
https://en.wikipedia.org/wiki/TRNA
https://en.wikipedia.org/wiki/RRNA
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i Mitochondrial D-Loop

= Three sections (1122 bases):
» Left section, 371 (16024-16394)
=« Central section, 309 (16395-134)
= Right section, 442 (135-576)

= Conserved blocks
= Termination Associated Sequences

=« Central Section
=« Conserved Sequence Blocks
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onserved Blocks in D-Loop

H. lar, H. saplens PRIMATES
P, paniscus, P. troglodytes

G. gorilla

P. pigmaeus

M. musculus, R. porvegicus RODENTILA

G. glis

0. cuniculus LAGOMORPHA

C. commersonil, B. mysticetus CETACEA

K. breviceps

B. taurus ARTTODACTYLA

0. arfes

D. bicornis



‘L D-Loop Base Map (1997)
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oop Base Map (2017)

‘L D-L

16021 -ctgLEtctttc
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16141 -acttgaccac - ccacatca ' aaaccccctc -
ﬂta * cagcaatcaa - ccctcaacta - tcacacatca * actgcaactc - caaagccaccT
1626l -cctcacccac * taggatacca * acaaacctac - ccacccttaa * cagtacatag - tacataaagcy
16321 -catttaccgt - acatagcaca - ttacagtcaa - atcccttcte - gtccccatgg - atgaccccecy
16381 -tcagataggg - gtcccttgac - caccatcctc - cgtgaaatca - atatcccgca - caagagtgetd
16441 -actctcctcg - chccgggece - ataacacttg - ggggtagcta - aagtgaactg - tatccgacatT
16501 ‘ctggttccta - cttcagggtc - ataaagccta - aatagcccac - acgttcccct - taaataagacT
16561 -atcacgatgd
----1-qatcacaggt-ctatcaccct-attaaccact-cacgqgagct-ctccatqcat-ttqgtaltttﬂ
-6l -cgtctggggg - gtatgcacgc - gatagcatiyg - cgagacgctg - gagccggagce - accctatgtcy
121 -gcagtatctg - tctttgattc - ctgcctcatc - ctattatita - tcgcacctac - gttcaatattd
-181 racaggcgaac - atacttacta * aagtgtgtta -
ccActttcca - cacagacatc - ataacaaaaa -
tggccacagce - acttaaacac - atctotgeca - aaccccaa
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u| Longest Repeated Patterns

16021 -ctgttctttcatggggaagcagatttgggtaccacccaagtattgactcacccatcaacad
16081 -accgctatgtatttcgtacattactgccagccaccatgaatattgtacggtaccataaatT
16141 -acttgaccacctgtagtacataaaaacccaatccacatcaaaacccccteccccatgettal
16201 caagcaagtacagcaatcaaccctcaactatcacacatcaactgcaactccaaagccaccT
1626l -cctcacccactaggataccaacaaacctacccacccttaacagtacatagtacataaaged
16321 -catttaccgtacatagcacattacagtcaaatcccttctcgtccccatggatgacccocccT
16381 -tcagataggggtcccttgaccaccatcctccgtgaaatcaatatcccgecacaagagtget T
16441 -a{:t{:t-::-::t-::qct-::-::gqg-::-::-::ataa-::act%qctaaagtgaactqtatccgacat‘ﬂ
16501 "gtggttcctacttcagggtcataaagcctaaatagocccacacgttccccttaaataagacT
16561 -atcacgatgd
=] -W_taaccactcacqqqagctctccatqcattt tattttq
-6l -cgtc tqcacchataqcattqcqaqacqctqqagccqqaqM‘ﬂ
121 -gcagtatctgtctttgattcctgocctcatcctattatttatcgcacctacgttcaatattd
-181 racaggcgaacatacttactaaagtgtgttaattaattaatgcttgtaggacataataatad
-241 racaattgaatgtctgcacageccActttccacacagacatcataacaaaaaatttccaccad
-301 raacccccecctCCCCCgeocttctggeocacagcacttaaacacatctctgeccaaaccccaaaal
-36l racaaagaaccctaacaccagcctaaccagatttcaaattttatcttttggcggtatgcacT
-421 -ttttaacagtcaccccccaactaacacattattttcccctcccactcccatactactaatd
-481 ‘ctcatcaatacaacccccgcccatcctacccagcacacacacaccgctgctaacceccatad
541 'ccccgaaccaaccaaaccccaaagacaccccccacagtttatgtagecttacctectcaaal




i Longest Patterns

= The longest repeated patterns Iin
the central conserved sections are:

= caccctat

= tgggggta/tggggta
= gacatc

= What I expect are:
« Call and return
= Jump and conditional jump




i Secrets of Life

= Central conserved section in
mitochondrial D-Loop looks like
a computer program.

= We need to look up the code,
caccctat, tgggggta/tggggta and
gacatc in nuclear genomes to see
iIf they are parts of genetic
programs.




Questions?



Thank Youl!



