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Amino acid sequence

! Generate sets aof single point mutatians (silent/non-silent; pos. 2 ton l

Set 2
Set 3
Set 4
Setn
l Test indivicual mutations, compile information l
S Restricted site s: Partially mutable, charged residug & Up-mutant

S Fully mutable site § Partially mutable, non-polar residue § Improved expressior

FIGURE 1
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Select upte 20 residues in vicinity to restricted sites for simultaneous mutatian,
Include only allowad changes aceording te EvolMap information

*  Simultaneous mutations {5-20 a.a.) for combinatorial effects
+ Does not reguire protein crystal structure

+ Useful for proteins with high assay variation and other
multi-site effects

N Restricted site s Partially mutable, charged residue

S Fullymutablesite  § Partially mutahle, non-polar residue § Improved expression

FIGURE 2
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CPI™- Comprehensive Positional Insertion Evolution

Inserts up to 20 individual amino acids at every single
amino position throughout the protein

* Inserts 20 AA next to each aa
{one position at a time}

Express ¥ Screen

New Profein

FIGURE 4
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Comprehensive Positional Evolution (CPE™)

eic Acid from CPI

¥ Create 19 AA 1 83 codons

FIGURE 5
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CPE. Comprehensive Fositional Beletion BEvolution

Deletes svery amno acid through 3 protem ane posthon &t 3 time

¥ Deletes one aming acid at a time to
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FIGURE 6
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Comprehensive Positional Evolution (CPE™)

Shortened Nucleic Acid
from CPD

¥ Create 19 AA/ 63 codons

¥ Screen

Optimized Gene/Protein

FIGURE 7
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Combinatorial Protein Synthesis
CPS™

Hits from CPE

¥ Combine

¥ Screen

Optimized Gene/Protein

FIGURE 8
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Comprehensive Positional Evolution Map
{Antibody LC/HC variable domains)
Up-mutants
Non-mutable sites
Partially mutable sites
Fully mutable sites

=

FIGURE 9



WO 2015/105888

10/12

PCT/US2015/010498

ty ELISA {mouse [L22)

Affin

S

SSUSSERRA:

Banananaannd

%15 ng/m

175 ng/s

]
[
:

P 2
Dtaeeeeeslitbo, Hts,

%
2
i Zo

SN\
3
L

e e

o
RSy

2

S
N

ey
BN

Hororn R

oo RRRRIRRRRRRY

Ay

TR

~
N

S
.

R
S\
MO

NN

TR

S
iy

SN

Ay

o

N
R
N

B

_—

FRSRRRL

Ao0as

PARRRRRNARNRRR

Moo TR

N

LS 1 OOy

EB_‘___ e
=~ L™
N i

2
e

Figure 10
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