Reagents for Protein
Sequence Determination

1. Ninhydrin: for quantitative reaction with amino groups of any amino
acid
2. Edman Degradation: for reaction with amino terminus of proteins/
peptides and reduction of peptide by one residue
3. N-terminal analysis: for reaction with amino terminus of proteins/
peptides, but complete hydrolysis of peptide required
a. FDNB
b. Dansyl chloride
c. Fluorescamine
d. o-phthalaldehyde



Ninhydrin
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The Edman degradation
Figure T8.1
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Biochemical Reactions for
N-terminal analysis



Sanger Reagent
(fluorodinitrobenzene-FDNB; aka
dinitrofluorbenzene-DNFB)



Dansyl chloride
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OO hydrolysis yields all the amino

/N\ modified by the dansyl group.
/N\ H,C  CH, This modified amino acid is
H,C  CH, highly fluorescent and allows
Dansyl chloride detection from very small

N-dansyl derivative of peptide amounts of protein

Hydrolysis
H H ¥ O H H
@ | ® | R
HSN——(IJ——COZH + H3N—(I3—COZH —eee t —N—?—COZH
R2 RS Rl

N-dansyl-amino acid
{highly fluorescent]



Dansyl chloride
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Fluorescamine & o-Phthalaldehyde

[1] Fluorescamine

(IT] Fluorescent compound

Fluorescamine [I] reacts readily with primary
amino groups to form highly fluorescent
compounds [Il]. Even though fluorescamine
itself is nonfluorescent. The fluorescent
products have an excitation maximum at 390
nm and an emission maximum at 475 nm.
These properties make fluorescamine ideal
for detecting amino groups, especially in
proteins, peptides, and amino acids. It is 10 to
100 times more sensitive in detecting primary
amino groups than the ninhydrin reaction.

Because fluorescamine has low solubility and stability in water, o-phthalaldehyde [llI] (OPA), which reacts similarly with
primary amino groups and gives highly fluorescent products [IV]. OPA is sometimes substituted for fluorescamine:

S—CH,CH.OH

CHO
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EI + SHCH,CH,OH + NH,R - @N—R
—
CHO

(I1) 0-Phthalaldehyde [(IV] Fluorescent product

O CN
H — =
H + RNH, + —_—— — NR
o Fluorescent 1-cyano-
OPA 2-substituted benzoisoindole
(0] EX A 320 nm, EMA 380 nm

These reactions need to include either a thiol
(B-mercaptoethanol depicted) or cyanide
anion.

[what-when-how]




Example of
primary-
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K\,/j; Reduce disulfide bonds
Separate the chains

Use chemical or enzymati ﬂ Use different methods to
methods to break each generate a different set

polypeptide into smaller of peptide fragmenis
peptides

Determine the sequence Determine the sequence

of each peptide fragment of each peptide frament
DI oY
FCYK " KITDI
GVAGR GVAGRF

Use the two sets of overlapping
peptide sequences to reconstruct
the sequence of each polypeptide

GVAGRFCYKTDI

Repeat fragmentation without breaking
disulfide bonds to identify the Cys-
containing sequences involved in the
disulfide linkages
GVAGRFCYKTDI



