Post-synthetic processing

MRNA often undergoes processing after synthesis
— during RNA splicing introns get excised out leaving exons behind

— same gene can be spliced in many different ways to produce different
translated products

Self-splice ‘:-:'! -.::E_
" Nobel prize in &
A
r—— G !

— physiology, 1993

AGG

(] %

Proteins can also self-splice after synthesis
— Intein gets spliced out, leaving exteins covalently linked together
— protein splicing can be used for protein purification

— chemical ligation can be used to synthesize protein in vitro bypassing the
normal molecular biology route
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Discovery of protein splicing

TFP1 gene in S. cerevisiae encodes the 69 kDa catalytic subunit of the
vacuolar proton-translocating ATPase and another 50 kDa protein
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Protein splicing
Occurs in both prokaryotes, eukaryotes and archaea

All the information needed for splicing resides within the spacer (i.e.
Intein) region

— exteins can be as short as 13 residues

— splicing element can function when embedded in foreign proteins
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Splicing mechanism
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Protein purification

The intein domain is functionally independent and may be introduced Iin
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ELP Intein Purification

« Elastin like peptide (VPGXG) undergoes a
sharp reversible transition between soluble and
Insoluble phases
ELP Intein Target
« ELP fusion constructs have been used to purify 7<7 <« “="—EE@] (solole)
protein
— Meyer and Chilkoti, Nat Biotech 17, 1112 (1999) ' (insoluble)
« ELP and intein can work together to rapidly
purify recombinant protein
Product protein Quantity of purified l
(molecular weight) protein? (ug/mil)

o-hemoglobin stabilizing protein (AHSP)  104.1 £ 9.1

T< T | Clarity lysate, remove insoluble
cell debris by centrifugation
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!
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Peptide ligation

« Solid phase synthesis vastly simplified the chemical synthesis of peptides

e Chemical synthesis works only up to a certain length due to coupling
iInefficiency

O
* Splicing two separately expressed protein fragments— .-\

In vitro to achieve a longer peptide chain }S
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Relative intensity (%)

HIV p-protease

How do enzymes made of D-amino acids differ from their natural

counterparts?

Enzymes operate exclusively on one enantiomer of a s
chiral substrate

Chemical synthesis enables construction of the mirror
Image of HIV protease using D-amino acids
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