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Figure 1-16 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-15 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-21 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-12 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-13b Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-8 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-30 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Table 1-1 Some Genomes That Have Been Completely Sequenced

Mycoplasma genitalium

" Archaeo-

4,639

2,178
globus
fulgidus

3,200,000

has one of the smallest of all human genital tract 580 468
known cell genomes
Synechocystis sp. photosynthetic, oxygen-generating lakes and streams 3573 3168
(cyanobacterium)
Escherichia coli laboratory favorite human gut 4639 4289
Helicobacter pylori causes stomach ulcers and human stomach 1667 1590
predisposes to stomach cancer
Bacillus anthracis causes anthrax soil 5227 5634
Aquifex aeolicus lithotrophic; lives at high hydrothermal vents 1551 1544
temperatures
Streptomyces coelicolor source of antibiotics; giant genome soil 8667 7825
Treponema pallidum spirochete; causes syphilis human tissues 1138 1041
Rickettsia prowazekii bacterium most closely related to  lice and humans 1111 834
mitochondria; causes typhus (intracellular parasite)
Thermotoga maritima organotrophic; lives at very high hydrothermal vents 1860 1877
temperatures
Methanococcus jannaschii  lithotrophic, anaerobic, hydrothermal vents 1664 1750
methane-producing
Archaeoglobus fulgidus lithotrophic or organotrophic, hydrothermal vents 2178 2493
anaerobic, sulfate-reducing
Nanoarchaeum equitans smallest known archaean; hydrothermal and 491 552
anaerobic; parasitic on another, volcanic hot vents
larger archaean
Saccharomyces cerevisiae  minimal model eucaryote grape skins, beer 12,069 ~6300
{budding yeast)
Arabidopsis thaliana model organism for flowering soil and air ~142,000 ~26,000
(Thale cress) plants
Caenorhabditis elegans simple animal with perfectly soil ~97,000 ~20,000
{nematode worm) predictable development
Drosophila melanogaster  key to the genetics of animal rotting fruit ~137,000 ~14,000
(fruit fly) development
Homo sapiens (human) most intensively studied mammal  houses ~3,200,000 ~24,000

Genome size and gene number vary between strains of a single species, especially for bacteria and archaea. The table shows
data for particular strains that have been sequenced. For eucaryotes, many genes can give rise to several alternative variant
proteins, so that the total number of proteins specified by the genome is substantially greater than the number of genes.

Table 1-1 Molecular Biology of the Cell 5/e (© Garland Science 2008)

4,289

2,493

~24,000
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Figure 1-33 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-35 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-34 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1-36 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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AGA UUA AGC

AGG uuG AGU
GCA CGA GGA CUA CCA UCA ACA GUA
GCC CGC GGC AUA CUC CCC UCC ACC GUC UAA
GCG CGG GAC AAC UGC GAA CAA GGG CAC AUC CUG AAA UUC CCG UCG ACG UAC GUG UAG
GCU CGU GAU AAU UGU GAG CAG GGU CAU AUU CUU AAG AUG UUU CCU UCU ACU UGG UAU Guu UGA
Ala Arg Asp Asn Cys Glu GIn Gly His lle Leu Lys Met Phe Pro Ser Thr Trp Tyr Val stop
A R D N C E Q G H i L K M F P S T w Y Vv

Figure 6-50 Molecular Biology of the Cell 5/e (© Garland Science 2008)

AMINO ACID SIDE CHAIN AMINO ACID SIDE CHAIN

Asparticacid Asp D negative Alanine Ala A nonpolar
Glutamicacid Glu E negative Glycine Gly G nonpolar
Arginine Arg R positive Valine Val V nonpolar
Lysine Lys K positive Leucine Leu L nonpolar
Histidine His H positive Isoleucine lle | nonpolar
Asparagine Asn N uncharged polar Proline Pro P nonpolar
Glutamine GIn Q uncharged polar Phenylalanine Phe F nonpolar
Serine Ser S uncharged polar Methionine Met M nonpolar
Threonine Thr T uncharged polar Tryptophan Trp W nonpolar
Tyrosine Tyr Y uncharged polar Cysteine Cys C nonpolar
' POLAR AMINO ACIDS I NONPOLAR AMINO ACIDS —

Figure 3-2 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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gorilla caa

Q
human GTGCCCATCCAAAAAGTCCAAGATGACACCAAAACCCTCATCAAGACAATTGTCACCAGG
RN N R R RN R R RN R RN RN RN RN RN AR
chimp GTGCCCATCCAAAAAGTCCAGGATGACACCAAAACCCTCATCAAGACAATTGTCACCAGG
protein V P I Q K V @ D D T K T L I K T I V T R

K
human AGTCAGTCTCCTCCAAACAGAAAGTCACCGGTTTGGAC
III|III|I|l|I|l|IIIIIIIIIIIIII|I|I|I|I|l|l|| NERNRERRERNARR
chimp ATCAATGACATTTCACACACGCAGTCAGTCTCCTCCAAACAGAAGGTCACCGGTTTGGAC
protein I N D I 8 H T O 8 V 8 8 K Q@ K vV T ¢ L D
gorilla AAG

gorilla ccc

P
human TTCATTCCTGGGCTCCACCCCATCCTGACCTTATCCAAGATGGACCAGACACTGGCAGTC
R RN N RN RN RN R RN R RN RN RN AR RN RRRN R

chimp TTCATTCCTGGGCTCCACCCTATCCTGACCTTATCCAAGATGGACCAGACACTGGCAGTC
protein F I P ¢ L H P I L T L S K M D Q@ T L A V

v
human CAACA CACCAGTATGCCTTCCAGAAACGTGATCCAAATATCCAACGACCTG
IIIIlI|||IlIlIIIIIIIIIIIIIIIIIIIIIII RN RERERARRNR
chimp TACCAACAGATCCTCACCAGTATGCCTTCCAGAAACATGATCCAAATATCCAACGACCTG
protein Y Q9 9 I L T S M P 8 R N M I Q I 8 N D L
gorilla ATG

D
human GAGAACCTCCGGGATCTTCTTCAGGTGCTGGCCTTCTCTAAGAGCTGCCACTTGCCCTGG

R e AR NN R RN R AR R RN RN RN AR RAN R
chimp GAGAACCTCCGGGACCTTCTTCAGGTGCTGGCCTTCTCTAAGAGCTGCCACTTGCCCTGG
protin E N L R D L L H V L A F S8 K S C H L P W

gorilla GAC
Figure 4-76 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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exon <« intron

GTA-GGAGTCTCATGGGGGGACAAAGATGTAGGACTAGA
GTAAGGAGAGT -ATGCGGGGACAAA- - -GTAGAACTGCA

mouse
GTGCCTATCCAGAAAGTCCAGGATGACACCAAAACCCTCATCAAGACCATTGTCACCAGGATCAATGACATTTCACACACG
GTGCCCATCCAAAAAGTCCAAGATGACACCAAAACCCTCATCAAGACAATTGTCACCAGGATCAATGACATTTCACACACG

human

mouse
ACCAGAGTCTGAGAAACATGTCATGCACCTCCTAGAAGCTGAGAGTTTAT -AAGCCTCGAGTGTACAT - TATTTCTGGTCATGGCTCTTGTCACTGCTGCCTGCTGAAATACAGGGCTGA
GCCAG--CCC-AGCACTGGCTCCTAGTGGCACTGGACCCAGATAGTCCAAGAAACATTTATTGAACGCCTCCTGAATGCCAGGCACCTACTGGAAGCTGA - -GAAGGATTTGAAAGCACA

human
Figure 4-78 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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human CFTR gene (cystic fibrosis transmembrane conductance regulator)
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Er45/ L@ statistics

Table 4-1 Some Vital Statistics for the Human Genome

DNA length 3.2 X 10° nucleotide pairs*
Number of genes approximately 25,000
Largest gene 2.4 X 10° nucleotide pairs
Mean gene size 27,000 nucleotide pairs
Smallest number of exons per gene 1
Largest number of exons per gene 178
Mean number of exons per gene 10.4
Largest exon size 17,106 nucleotide pairs
Mean exon size 145 nucleotide pairs
Number of pseudogenes** more than 20,000
Percentage of DNA sequence in exons (protein

coding sequences) 1.5%
Percentage of DNA in other highly conserved

sequences*** 3.5%

Percentage of DNA in high-copy repetitive elements  approximately 50%

*The sequence of 2.85 billion nucleotides is known precisely (error rate of only about
one in 100,000 nucleotides). The remaining DNA primarily consists of short highly
repeated sequences that are tandemly repeated, with repeat numbers differing from
one individual to the next.

** A pseudogene is a nucleotide sequence of DNA closely resembling that of a functional
gene, but containing numerous mutations that prevent its proper expression. Most
pseudogenes arise from the duplication of a functional gene followed by the
accumulation of damaging mutations in one copy.

*** Preserved functional regions; these include DNA encoding 5’ and 3’ UTRs
(untranslated regions), structural and functional RNAs, and conserved protein-binding
sites on the DNA.

Table 4-1 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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