1/16

L "OIld

sphdadAjod 1sngol

abajeyo Hd ybiy/mo)s

sabug|jeys jewlsyis

sabusjeyo JUSA|0Ss
ybnouy; ussiog

Jout ale
sSuoKIpuo jebie;
jjun jeadey

o}8 ‘suoljoeisiul JUNGNS.

siseuabe)nil LWopued.

Risisaip Bojowuoy.

Bupored paacidiul.

40 aBpajmouy| uo _umwmﬁ uojelsusB Aueiqyy oppdadAjod

Bupeys

siqesado si apidadAjod Buiels Yyoum Ul suoipuod
sineladws) pue ‘Hd Jusaos Jo sisAjeue uo paseq ‘suofipuod Jabie; Ayijusp|

suogoea epndadAjod }snqos e BUIAJOAT



2/16

sousnyul
Jo uonsod

suonisod [enusniiti ajdinw
- e suolenw
Ljjim salelq]
[eLIojeuIquIoD
ubisa(g

o] - -

21BIRSONS ajensyns

spioe oujwe OZ ||e
1s81 0} uoiisod
yoea azZiuopue!
Allenpialpuy

saipnis Buppoqg -

Builepow jeinmoniig -

ainjelall] 9y ul papodal suoleniyy
Alolioads 8jeljsgns uoc sausnjui
pajotpaid yum suoiisod Ajusp)

®

v
19300d Butpuig
ANsiang 19904 Buipulg ajeiauan



3o

€O

) pabieyo(+) _
sdnoib hje w@m_wumﬁ _w 'c SjeAsanNs _.\g_m Jljeusole
pue sijewole ¥ Sjeasang , :Z Sjensang 'L ojeRsqng
'g ejensqng .

(g syensgns ybnosus.y
sjensqns '6'8) sayensgns
jo 185 a2Ayeuasaidal

e ybBnoy) ussiog

Ausionip 1exood Butpulg
[euonouny yum sareyd Jo 198

Aoyosds syensgns jo sssipiebey

> 'sjUBLIEA BAROR ||B Ajuspl 0] USaiog

suonejnw 1exood Buipuig jeuonsuny Ajuep)



¥ "Old

4/16

L uogisod
. e abi1eys anjebau .
¥ 'g ‘g suosod e | | siejeld UORRUIGUOD ‘¢ # uomsod i uomisod
t uofisod je afiueyo sanpisal j|ews Jo} uoyisod je paouelq 18 onydoiphy 1e abueyd ou

ou ‘g uopsod MO|e SUOjjeuIGUIoT. ‘¥ pue z uomsod news ‘z uonisod ‘¢ pue g suopisod
1 ojjewoje abie| ‘1 uojysod _ 1e sojqoudespAy 1e oiqoydoipAy ebie| pue orqoydopiy
'Z pue | suojyisod Je painbal flews ‘4 uomsod ‘c pue | suopised je [lews *| uopisod je
je ssnpisal |lewg afieyo ensod 1e aB1eyo sAnebaN saiqoydoipAy jjews oiqoydoipAy abie

| ‘UIes] 8M JRUM

vyizat ‘Asdzal
'‘APAZ ‘1231

‘OFAZalL
'SUOBUIGLIOD
AV 't uollisod
NIT:E uonisod
IAY g uoflisod
30} uoisod

¢ sjensqng

1900d Buipuig ayy Jo Suiddew Ajapoe-aouanbag



5/16

§ O

Vdi i DUO}OOE

(daYN H n_vqu

onjeA
apsoufigin
-
“opinond
0} papajes
“BIBUEA
aDi 0ge~

Y papssuse
i uonmoasa

SN oAljpE
pue pesuanbos
o spuesnoyy

sjaued onsoubelg .a_@aa w&&
130405 pue ssedald sjpued onsoubeiq - sppued opsoubalg
— SJUBLIBA JO UORRZILIOISND  Paum-aid Usaiog patim-aid j0 304n08



6/16

8 "OId

|aued paunj-sul ‘mau e ubisep o} pasn sdiysuonejal Riaoe-aouanbas &

@
i
) &=

{95) 5$30X3 ouBwWORUELT

001

sanAnosjesolueue Jo abuel e aney o} payijuap] sjueLeA sjdpiniy



/16

L "Oid

suompuod (Bulpueiiop
alow “H'a) Jusialip 0 SWES Jspun
pausaios uay) s} jeued pauni-auy

B0}~

105" bal w.m @
g 2
=h fd
3 3

0 2 D
a =
g o
los S 8 o

aleid joued paung-eL) oL uo
SIOJUOT 4+ JOf PBSH JUBLBA

joueg opsoubeig patuni-aUid uuamﬁ_ onpsoufielg paum-ald




8/16

8 "o

00) ° 0g

00 §
- 08-
. oo-
- o
- o0z-

UOISIBALOD ¥,
o
ob
o o
09 ov
1 1
[} -]
o
itgﬂ\o [ 0&] - ] -

o
SS@aoXa JouwonueU %

ov
09

08

auousydojasy Yiim AljeInid 8Selonpaioley] peuni-ald Bujusalog jo synsey

00} ¥



9/16

6 "Old

UOISIDAUOD %,

00l- g
% o o &g s} o X _
_w o - 09
® =
o o o - Op- o
4]
© - 02 2
03 : 08 c9 oov 474 9 )
) | Q o } Ot O w
o m-
o 0 0
o ° 02 o
8
- 0F @
o) o N - o
o o - 09
o @ o@goo ° o o
© 0 o o o o o - 08
° o — 0oL

auBjoIIoIEM-E YIM AlljeInjd SSEIONPaIola) pauni-alg Bulusalog Jo sinssy



10/16

0l *®id

01

UOISIOAUO0D 9,
00L-
- 08-
v ® T oo L pg-
& ¢° ° ° 800. LR
) . ® 6 - Op-
oo ..VQoo L
© A L 0Z-
08 09 o 08 ® e
t o 1 @F 1 1 hﬂ.ﬂq}. 0
o o > %
o o o® 0T
° o 2% Loy
¢ b
Coee o LS o&w - 09
o o 3
° m&? Mo& v@w.%s o - 08
@ 80 A4 ”v < ° 00 ° & °
_ 001

wiesed 1snqol v tojsaoue adARpIm o Sjueuea Aljeinid ©

SS90Xa JOWonueld %,

auo-Z-UAING-S UM Alljein|d SSeonpay suous pauni-aid Bulussog jo synsey



11716

b OId ,

001

Jo1seoue odf-pim = Jualedisngol v uelea lelnid ¢

UOISIBAUODY,
- 001~
-] L2 % oo o o Q o
"¢ 4 MIV o@M M ooo% e
[+] L3 -] < ' (-]
e ° ¢ - O
ooo ° . °
, o8 09 o 0g o (0T
[+ | H | i 2 O
L 0z
- ob
- 00
9
- 08
00}

SS3IXI JLBWONjURUS Y,

auo-zZ-UAING-¢ Yim AjIfEanjd 8sejonpay auoud pauni-suld bulueaiog Jo s)nsay



12/16

¢l 'oid

UOISIBAUOD Y,

0g

-
A“
-

004
- 08"
- 09-
- Ot

- ONI

L LI S L e . 0 4 *

LY P A

- 02
- O
- 08
- 08

|eusjuad-z-|AYjall-Z ¥ SUOAED-S -

jeusjuad-z-|Ayiswl-z pue sucAles-g

0oL

Um Alfeinid asejonpay suoug pauni-ald Bulusalog Jo sjnsay

S %

SSDOXD UMD WO



13116

gL 'Ol

U0l SIBALOS 9,

004 08 - 08 o 04

re

o0L-

- 02
i

- 09

BUOAIB-M « SUCLRIUSHOIADAYIBINZ v

suousiuado|DAd-AUISL-Z pUB SUOAIED~Y

001

uyim Ajjein|d asejonpay suous pauny-aid Bujusaiog jo synsey

$S39%3 DHOWI0DID]S %,



14/16

LOAD OBJECTIVE DATA (e.g.,
GENOTYPE, PHENOTYPLE)

!

SET GBJECTIVES TO
OPTIMIZE OVER

. ¥
DETERMINE INITIAL PARETO FRONT
MEMBERSHIP OF ALL VARIANTS

h 4 o

SET OPTIMIZATION PARAMETER

4

IDENTIFY SEARCH SPACE OF ALL
ACCEPTABLE VARIANTS

h 4

INITIALIZE RANDOM POPULATION OF
GENOMES

CREATE FIRST SUBSET OF GENOMES BY APPLYING

'y

SELECTION, FITNESS, CROSSOVER, MUTATION
AND REPAIR OPERATORS

n < nGen?

I
Yes
¥

EXAMINE SOLUTION SET
SAVE FINAL, OPTIMIZED SET OF VARIANTS

FIG 14



Pheny! Methacrylate

15/16

Fold Improvement over Posilive Control
Crowded variants

40.00 /
Pareto front
35.00
A non-dominated variant
30.00 - "t\
25.00 - .01{ 1
. )

20601 <

°

4
15.00 -

4.00 6.00 8.00 10.00
Dione

FiG 15

12.00



16/16

LOAD DESIRED

MUTATIONS

Y

SET OPTIMIZATION
PARAMETERS

INITIALIZE RANDOM
POPULATION OF GENOMES

\ 4
n=1

) A

CREATE FIRST GENERATIO
GENOMES BY APPLYING
SELECTION, FITNESS,

N

CROSSOVER, MUTATION, AND

REPAIR OPERATOR

=n+t

+

n< nGen?

No

l

EXAMINE SOLUTION
SAVE FINAL
OPTIMIZED SET OF
VARIANTS

FIG 16

Yes




