








HOW PROTEOMICS CAN HELP DRUG DEVELOPMENT

FINDING NEW DRUG TARGETS

{Here, devising a drug to kill the skin cancer melanoma)
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Gels separate proteins by charge and

. mass. Comparing them reveals a
protein [circled) overproduced by cancer

Drugs can be
designed to
block the protein’s
activity

e X-RAY SOURCE

“3 X-ray

' crystallography
reveals the protein’s
structure




AVOIDING DRUGS WITH SIDE EFFECTS | activity

(Here, determining whether an investigational drug prompts
production of possibly harmful proteins)
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Two-dimensional gels show that
the drug prompted the production
of new proteins—some innocuous
(yellow) and some with potential
to cause side effects (red)
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Aspartate Glutamate Asparagine Glutamine

(Asp, D) (Glu, E) (Asn, N) (Gln, Q)
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Giroup

Terminal ¢t-carboxyl group

Aspartic acid
Glutamic acid

Histidine

Terminal ¢-amino group
Cysteine

Tyrosine

Lysine

Arginine

pK, values depend on temperature, ionic strength, and the microenvironment of the
onizable group.




Three-letter One-letter
abbreviation abbreviation

A

R

Agparagine Azn N
Agpartic Acid Agp D
stemne Cys C
dutamimne Gln Q
dutamic Acid Glu E
iy cine Gly G
stidine His H
zolencme Ile I




Threomne
Tryptophan
‘0sine

aline
sparagine or aspartic
cid
futamime or glutamic
cidl

Len
Lys
Met
Fhe
Fro
SEr
Tl
Tip

Val
Asx
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[~







terminal residue

Leu
Carboxyl

Hz?
Phe
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Gily
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A chain 5?

Gly-lle-Val-Glu-Gln-Cys-Cys-Ala-Ser-Val- Cys-Ser-Lew-Tyr-Gln-Leu- Glu-Asn-Tyr-Cys-Asn
E | 10 15 |
5 5

é J
B chain : |
Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cys-Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-Pro-Lys-Ala
5 10 15 20 25 30
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