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ORGANELLES DNA/RNA PROTEIN METABOLITES
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Genomics: 
Fragmentation +

PCR + Sequencing

Proteomics: 
Proteolysis + 

Mass Spectrometry

Metabolomics: 
Serial Extraction + 
Mass Spectrometry

Microscopy: 
fluorescent, electron,

confocal

protein
(60%)
lipids
(13%)

3Mb DNA
(1%)

mRNA (<1%)

rRNA, tRNA

phenols
OH

alkaloids

N

folded proteins

si
ze

-e
xc

lu
.

af
fin

ity

~1000x 
purified

~20x 
purified

po
ly

-A

RNA
(4%)

1,000g
10 min

20,000g
20 min

80,000g
1 hour

150,000g
3 hours

guanidine
phenol

chloroform

isopropanol

chlorofrom
methanol

Acid
Ether

Base
Ether

(serial centrifugation) (extraction, precipitation) (chromatography) (extraction, chromatography)

  AA’s
  E 96 mM
GSH 17
  D  4.2
  V  4.0
  Q  3.8
  A  2.5
  R  0.6
  D  0.5
  K  0.4
  P  0.4
  L  0.2
  I  0.2
  T  0.2
  M  0.1
  S  0.07
  H  0.07
  Y  0.03
  F  0.02
  W  0.01

     Salts
K+  100 mM
Na+  10
Mg2+ 10
Cl- 100
Ca2+  0.0001

 Sugars
F16P 15 mM
CA    2
Mal   2
3PG   1.5
CoA   1.4
ACoA  0.6
Suc   0.6
2KG   0.4
PRPP  0.3
S-Coa 0.2
PEP   0.2
Fum   0.1
m-CoA 0.04

Nucleic Acids
 ATP  9.6 mM
 ADP  0.6
 AMP  0.3
cAMP  0.04
dATP  0.02
dAMP  0.01

   lipids
50% PC
25% CH
10% SL
10% PE
5%  PS/PI

~20,000 genes
~20 mRNA / gene

~1,000 protein / mRNA

median expression:
~50,000 proteins / gene

~50 nM

37% Gene Expression
 12%  Translation (ribosom)
 11%  Chaperones
  7%  DNA mantinance
  5%  Protein/mRNA degrade
  4%  Transription (splice)

20% Metabolism
  7%  Glycolysis
  3%  TCA + [O]phosphoryl
  1%  Pentose Pathway
  2%  Purine/Pyrimidine
  1%  AA Biosynthesis
  1%  Lipid Biosynthesis
  1%  Cofactor Biosynthesis

21%  Other
 13% Cytoskeleton
  3% Signalling
  1% Cell Cycle
  1% Endocytosis
  1% Peroxisome
  1% Cell Adhesion
  1% Oranismal
0.1% Apoptosis


