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ElKOVIKN KAwvoTmoilnon yovidlou Ko
onuoupyla PLBALOBNKWY HETOA QY LATWY

MpwTeivik Mnyowikn - 2° 2evapLo

Mavoaooakn EAevn (AM:1301)
KaAdoyAou MavAoc Mavayiwtnc (AM:1293)



A/B vdpoldoec

Q-EALKEG ) ,
MupnvodLAn npooBoAn

»  KotaAutikr tpldda Ser-His-Asp B-mtuxwta dUAa
= Juvtnpnuévo potifo GXSXGE

o Bornscheuer, U.T. (2002). Microbial carboxyl esterases: classification, properties and application in biocatalysis. FEMS Microbiology Reviews, 26(1), 73—-81. https:
6976.2002.tb00599.x

o Neitzel, J.J. (2010). Enzyme Catalysis: The Serine Proteases. Nature Education, 3(9):21.


https://doi.org/10.1111/j.1574-6976.2002.tb00599.x
https://doi.org/10.1111/j.1574-6976.2002.tb00599.x
https://doi.org/10.1111/j.1574-6976.2002.tb00599.x

KapBoéulo-eotepaon 2

Fevikéc mAnpodopieg Napapetpot
AAN66920.1
Accession number (NCBI) https://www.ncbi.nlm.nih.gov/protein/AAN66 Soluprot 0.695
920.1
Q88NB6_PSEPK )
Entry name (UniProt) https://www.uniprot.org/uniprotkb/Q88NB6/ Theoretical pl 5.07
entry
Superfamily Alpha-Beta Hydrolases Molecular weight 24401.91
Subfamily (3DM) 1AUOB
Organism Pseudomonas putida (KT2440) Ext. coefficient (cystines) 45045 1/M x cm
Gene name estB
Amino acids 218 Extinction coefficient 44920 1/M x cm
Status Predicted
Instability index 42.91
Core identity 75%



https://www.ncbi.nlm.nih.gov/protein/AAN66920.1
https://www.ncbi.nlm.nih.gov/protein/AAN66920.1
https://www.uniprot.org/uniprotkb/Q88NB6/entry
https://www.uniprot.org/uniprotkb/Q88NB6/entry
https://app3dm.bio-prodict.nl/system/a-b-hydro_newprot_2013/alignment/1/subset/1/numberingscheme/-1/proteins/protein/1AUOB
https://www.uniprot.org/taxonomy/160488

KapBoéulo-eotepaon 2

AMinhovyia yovioiov:
657bp

atgaccaacccgctgattctcgaaccacagaaaaccgctgacgcecctgt
gtgatctggttgcacggtctgggggccgaccgttacgacttcctacct
gtggccgaattcatgcaggagcgcttgctcagcacacgcttcatcatg
ccccaggcaccgacccgceccceccecgtgaccatcaacggecggcectatgceccatg
cccagctggtatgacatcaaggccatgaccccggcccgtgccatcgac
gaagcgcagctggaagaatctgccgagcaggtggttgccctgatcaag
gccgaacaggccaaaggcatcgacctgacgcggatcttcctggccggce
ttctcccagggcggecgeggtggtgctgcacactgecctatataaagtgg
caggaagcactgggcggggtgatcgccctgtccacctatgcccecccacc
ttcaatgaccagcaccagttgagtgcctgccagcaacgcaccccggcece
ctgtgcctgcatggcgtgcatgactcggtggtcatcccgtccatgggce
cgtaccgccttcgagtacctgaacacctggggcgtcgctgeccecgcectgg
tacgaatacccgatggaacacgaagtggtggtcgaagaactgaacgat

atccacgactggctgagcaagcagctgcaatag

Apwvolun) adiniovyiao:
218aa

MTNPLILEPQKTADACVIWLHGLGADRYDF
LPVAEFMQERLLSTREFIMPOQAPTRPVTING
GYAMPSWYDIKAMTPARAIDEAQLEESAEQ
VVALIKAEQAKGIDLTRIFLAGESQGGAVV
LHTAYTKWQEALGGVIALSTYAPTENDQHOQ
LSACQORTPALCLHGVHDSVVIPSMGRTAF
EYLNTWGVAARWYEYPMEHEVVVEELNDIH
DWLSKQLO



https://www.genome.jp/dbget-bin/www_bget?ppu:PP_1296
https://www.genome.jp/dbget-bin/www_bget?ppu:PP_1296
https://www.genome.jp/dbget-bin/www_bget?ppu:PP_1296
https://www.genome.jp/dbget-bin/www_bget?ppu:PP_1296
https://www.uniprot.org/uniprotkb/Q88NB6/entry#sequences
https://www.uniprot.org/uniprotkb/Q88NB6/entry#sequences

MovteAa opoloyiac: AlphaFold

AlphaFold: / MolProbity evaluation\
Model confidence: 96,94%

MANpPNG povtelomnoinon (218 aa) Clashscore: 0,88

Ramachandran:
outliers: 0,00%
favored: 98,15%

Poor rotamers: 0,56% (1)

k MolProbity score: 0,77 j

» To povteAlo mapouotalel e€QLPETIKA
OTEPEOYNMLKA TToLoTNTA, HE XapnAO clashscore
kol xwpic Ramachandran outliers.

o https://alphafoldserver.com/fold/3ec7d9a14f36034d



https://alphafoldserver.com/fold/3ec7d9a14f36034d
https://alphafoldserver.com/fold/3ec7d9a14f36034d

Movtela opoAoyiac: Swiss model

Swiss model: / MolProbity evaluation\
MARpNCg poviehomoinon 218 aa

Clashscore: 1,61
Ramachandran
outliers: 0,23% (Pro75)
favored: 95,37%

Poor rotamers: 2,78% (10)

k MolProbity score: 1,57 j

G22, 123, 158, » To povTéANO TTaPOoUCLAleL AmodEKTH YEWUETPLA,

170, S114, aAAd n tapouvoia Ramachandran kot rotamers

Q115, V170, outliers umtodnAwveL xapnAotepn moldTNTA O€
V171, H199 ouykplon e to AlphaFold povtélo.

- J

o https://swissmodel.expasy.org/interactive/TvlU6d/models


https://swissmodel.expasy.org/interactive/TvJU6d/models/
https://swissmodel.expasy.org/interactive/TvJU6d/models/

CHAINB
UMIPROT Q53547
SECONDARY STRUCTURE

PLANE QUTLIERS
EDS ATOMS

OCCWTAVG B
AVERAGE OCCURANCY

ATOMIC CLASHES

R3RZ

RSR

RSCC

CIS-PEFTIDE

BINDING SITE FMS
COVALENT LINKAGE PMS
BURIED RESIDUES
COVALENT BOND

HYDROPATHY
DISORDER

DISORDERED BINDING

CATH

SCOP

ECOD

MOLECULE PROCESSING
ACTIVE SITE

o https://www.rcsb.or

KataAuTika apvoéea

Ser114

Asp168

sequence/1AUR

His199
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MovteAa opoAoyiac: D-I-TASSER

D-I-TASSER:
MARpnc poviehomnoinon (218 aa)

Predicted binding site

Template .
residues
3fyuE 22,23,114,115,170,199
58,59,62,64,72,73,74,75,167,168,
lauo0

169,170,196,197,198,199,200

3f97A 22,23,5,30,113,114,115,199,200



https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/
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https://aideepmed.com/D-I-TASSER/output/D4807/
https://aideepmed.com/D-I-TASSER/output/D4807/

Avalvon 3DM

KataAutiko apivoéu ApiBunon otnv aAAnAouxia ApiBunon kata 3DM
S 114 32
D 168 64
H 199 87

Mocoota cuvtnpnong

Apwoé
% in Subfamily 1AUOB % in Superfamily
100.00 84.15
99.78 75.13
99.78 97.71
ApiBpunon kata 3DM ApiBunon otnv aAAnAouyxia Mo ouxvo elyog Katmooootd  Zelyog otnVv aAAnAouxia pag
27-48 109-134 G-A, 6.25% F-G
53-64 139-168 A-D,13.67% S-D




Elkovikn KAwvorolnon

BeAtiotomoinpévn aAAnAouvyia:

atgacgaacccgctgattctggagccgcagaaaaccgccgatgecgtgce
gtgatttggctgcatggcctgggcgcggatcgctatgattttctgecg
gtggcggaatttatgcaggaacgcctgctgagcacccgtttcattatyg
ccgcaggcgccgacccgceccggtgaccattaacggecggttacgeccatg
ccgagctggtacgatatcaaagcgatgaccccggcgcecgcecgcgattgac
gaagcgcagctggaagaaagcgccgaacaggtggtggcgctgattaag
gccgaacaggcgaaaggcattgatctgacccgtatttttctggcgggce
ttcagccagggcggcgccgtggtactgcacaccgcgtatattaaatgg
caggaagcgctgggcggcgtgattgcgctgagcacctatgcgccgacc
ttcaacgatcagcatcagctgagcgcctgtcagcagcgcaccccggcg
ctgtgcctgcacggtgttcatgatagcgtggtgattccgagcatgggce
cgcaccgcgttcgaatatctgaacacctggggcgtggcggcgecgttgg
tatgaatacccgatggaacatgaagtggtagtggaagaactgaatgat
attcatgattggctgagcaaacagctgcagtaa

GC content: 61.49% = 58.75%
CAl:0.42 - 0.95

XhOI(TSQK Ncol (296)

A o S-UEI
‘1‘]‘:1‘}.7'\
oxHis 3
T7 terminator
bxHis, ATG
‘ T7 promoter
lac operator

T7 tag, thrombin site
MCS  lacl promoter

PET-28b(+)
5,368 bp

5368,

3,000

Ncol: 5" CCATGG 3°
Xhol: 5°"CTCGAG 3~



Elkovikn kKAwvorolnon - Primers

Primers:

Forward primer 1:

Pri Length GC(%) Tyu(°C) Ty'(°C
5°GCG CCC CAT GGT TAT GAC GAA CC 3~ fimer  Lengt (%) Tw(°C) Ty (°C)

) FW 1 23 61 61 68
Forward primer 2:
57 AGG CCC CAT GGC GAA CCC G 3°
RV 21 67 60 67
Reverse primer:
FW 2 19 74 60 66

5° GGC CGC TCG AGA AAC TGC AGC 3°




Elkovikn KAwvorolnon

. Neol (7)
o
| A ("EnT(.h.m
AMHCCECAI“{:-AACCC CTGATTCTGGAGCCOCAGAAAACCGCCOATGCOGTGCOTOGATTTOGOETGCATGGCC GGCOCOGGATCOGCTATGATTTTCTGCC
RVS IGCAGGLGCGCCGACCCGCCCOLOLTGACCATTAACGGCGOGTTACGCCATLCCGAGCTOOTACGATATCAAAGCGAT
L . 0 w0 250 0 i 20 5o
00 Xhol (5,729)
1
430 ; «5,(9,.;.9
:
y d VGCOGCCOUAACAGUTOLLGTOGLCLGCTOGATTAAGGCCOAACAGLCLGAAAGGCATTOATCTOGACCCOTATTTTTICTOLE
" 0 100 400 410 420 430 440 450
i !
A
] I TATATTAAATGOGCAGOAAGCOGCTOOGCGOCGTOATTGCGCTOGAGCACCTATGCOGCCGACCTTCAACGATCAGC
i Forward primer 2
. Ncol
ATG o3
P = b -
& . - Ligation MCS i
el (K RBS Ligation : ICCT S ATMRFA*RIEIS|PRN*YDSL*GNCE L*K*FCLTLRRRY TMANF LI LEFOKTADACY | WLHGLGADRYDFL = VAE FMOERLLSTRF IMFQAF TREVT INGGYAM SWYD | KAMTFARA I DEAQL EE SAEQV
£ : o 3 -ATG
T7 promoter G6xHis qs g Filé;s gl
! o \ romoter
lac operator T7 terminator \ R P 4
- % -5 lac operator Ligation
5 = lacl promoter = AA
~- o 1,790 1800 1810 1820 1830 1840 1850 1860 1870 1880 1890 1900 1970
e | ‘ ‘ : : : ‘ ‘ : : ‘ : : .
Reverse primer
I/ ¥hol
o B &z
[ B P
2 2 i pET-28b(+) (digested by Ncol and Xhol) (revers... 2| = VAL IKAEQAKG IDLTR I FLAGF SQGGAVVLHTAY IKWQEALGGV | ALSTYAP TFNDQHQLSACQORTPALCLHGVHDSVV | © SMGR TAF EYLNTWGVAARWYEY "MEHEVVVEE LND | HDWL SKQLQF LEHHHHHH *
8- M- >
5,890 bp eSS
6xHis 9
Ligation
1930 1.940 1.950 1963
156
2,950 3,000 3,050 3,100 3,150 3,200 3.250
3,245 3,495 3,345 3305 3445 3,495 3.345
e
se se 5708 57 5305 55 550
S S S5 o s s i
" KanR
4,250 4,300 4,350 4400 4,450 4,500 4,550
4,595 4,845 4,495 4,745 4,795 4845

2,868
2,500

KanR
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|. SELECT DEGENERATE CODON

CODON N Y T
DNA DEGENERACIES TABLE - IUBMB
Base Name Bases Comp

T Thymine 3 G A

C Cytosine C G

A Adenine A 15

G Guanine G C

Y pYrimidine CT R

R puRine AG Y

S Strong (3H) GC S

w Weak (2H) AT w

K Keto TG M

M aMino AC K

B not A CGT V

@ D not C AGT H

5 H not G ACT D

= Vv not T ACG B

a N Unknown | ACGT N
o
o

IV. Genetic Code - Codon Distribution

SECOND POSITION OF THE CODON
i

F T
1|T|TTC H
R| |TTA 1

§| |TTG R
T| |CTT D

o]

o

T

=

f's)

[w]

m

=

a
Z0=~-4=-»nw0T
Z0=~4=-®nw07T

Amino acids
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. SELECT DEGENERATE CODON

CODON D Y A
DNA DEGENERACIES TABLE - IUBMB
Base Name Bases Comp
7 T Thymine T A
c Cytosine C G
20% A Adenine A T
G Guanine G C
Y pYrimidine cT R
R puRine AG Y
- S Strong (3H) GC S
w Weak (2H) AT W
K Keto TG M
M aMino AC K
B not A CGT \
o D not C AGT H
2 H not G ACT D
g \"J not T ACG B
3 N Unknown ACGT N
o 15% —
]
IV. Genetic Code - Codon Distribution
SECOND POSITION OF THE CODON
10% — T
H
1
R
D
5% — c
P P
H (o] o
S S
0% = T - T T T T T !_*_- T T T T 1 A |
@ @ F w s c M G P H N Q D E K R ':' ‘:'
o o
Amino acids N|G N
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|. SELECT DEGENERATE CODON

CODON N W T
DNA DEGENERACIES TABLE - IUBMB
Base Name Bases Comp

T Thymine T A

30% C Cytosine C G

A Adenine A T

8% G Guanine G C

26% Y pYrimidine CcT R

R puRine AG Y

24 S strong (3H)| GC 5

W Weak (2H) AT W

22% K Keto TG M

M aMino AC K

20% B notA CGT v

D notC AGT H

g H notG ACT D

S e v notT ACG C

E N Unknown ACGT N
3] 14%

o

IV. Genetic Code - Codon Distribution

12%

10%

8%

6%

4% -
-~ L-_._p_._-J_L
0% . I

Amino acids
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I. SIMULTANEOUS RANDOMIZATION OF DIFFERENT POSITIONS USING DIFFERENT DEGENERATE CODONS

Position 1

Position 2 D Y A 1 2 3 4 5
Position 3 N W T Ala [A] 1 1 0 0 0
Position 4 Arg [R] 0 0 0 0 0
Position 5 Asn [N] 0 0 1 0 0
Asp [D] 0 0 1 0 0
Il. SET % COVERAGE 95 Cys [C] 0 0 0 0 0
and % WT background 0 Gln [Q] 0 ] ] ] ]
Positions Randomized Codons Colonies Glu [E] 0] 0 0 0 0
1 Gly [G] 0 0 0 0 0
1+2 His [H] 0 0 1 0 0
1+2+3 384 1149 lle [1] 1 1 1 0 0
1+2+3+4 Leu [L] 1 1 1 0 0
1+2+3+4+5 Lys [K] 0 0 0 0 0
Met [M] 0 0 0 0 0
Phe [F] 1 0 1 0 0
IMPORTANT: When different positions are randomized simultaneously it Pro [P] 1 0 0 0 0
is important to select in each position a degeneracy that contains the Ser [S] 1 1 0 0 0
carre_spondent wild—typ_e aminoac_id, ot_henn.rise the evaluation of the Thr [T] 1 1 0 0 0

possible effects of the individual libraries would not be properly analyzed,
as one of the positions is forced to be mutated. Trp [W] 0 0 0 0 0
Tyr [Y] 0 0 1 0 0
The creation of libraries randomizing more than one codon using Val [V] 1 1 1 0 0
"mutation forced" degeneracies is as well interesting as the diversity Stop 0 0 0 0 0
generated differs strongly to the wild-type amino acid sequence. Codons 8 6 8 a a
AA 8 6 8 0 0




L) A

Bl

BAtoBnkec NNK & NDT

Codons included in the selected degenerated codon (and amino acids encoded)

oDO N N K lll. Amino acids [AA] IV. Genetic Code - Codon Distribution
DNA DEGEMNERACIES TABLE - IUBMB Codons SECOND POSITION OF THE CODON
Base Name Bases Comp Ala [A] 2 T c A

T Thymine T A Arg [R] 3 F| | TTT| Phe [F] | TCT| Ser[S] | TAT| Tyr[Y T|T

c Cytosine C G Asn [N] 1 1| T|TTC TCC TAC 1C|H

A Adenine A T Asp [D] 1 R TTA TCA TAA HA | |

G Guanine G C Cys [C] 1 S| |TTG| Leu[L] |TCG| Ser[5] | TAG|Ter [end]| TGG| Tmp [W] [G|R

Y pYrimidine CT R Gin [Q] 1 T| |CTT| Leu]L] [CCT| Pra[P] | CAT| His[H T D

R puRine AG Y Glu [E] 1 c|CcTC i CCC i CAC c

S Strong (3H) GC S Gly [G] 2 P| [CcTA CCA CAA AP

W Weak (2H) AT W His [H] 1 0| |cTG| Leu[L] |cca| Pro[P] |CAG| GIn[Q] |cGG| Arg[R] |G|O

K Keto TG M lle [N 1 5 ATT( llel ACT | Thr[T] | AAT n [ TS

M aMino AC K Leu [L] 3 I |a|ATC Accimc cli

B not A CGT Vi Lys [K] 1 T ATA ACA ALA AlT

D not C AGT H Met [M] 1 1| |ATG| Met [M] |ACG| Thr[T] |AAG| Lys [K] |AGG| Arg[R] |G] 1

H not G ACT D Phe [F] 1 (0] GTT| Wal [V] |GCT| Ala[A] | GAT| Asp [D] |GGT T(O

v not T ACG B Pro [P] 2 NG| GTC GCC GAC GGC C|N

N Unknown ACGT N Ser [5] 3 GTA GCA GAA GGA A
Thr [T] 2 GTG| Val [V] |GCG| Ala [A] |GAG| Glu [E] |GGG| Gly [G] |G

OVERA 95 Trp [W] 1
d % : ground 0 Tyr [Y] 1
AA Sites Codons* | Colonies™ Val [V] 2 Side Chain Amino acids %

1 32 94 Stop 1 Acidic [] Asp. Glu 6.3

2 1024 3066 Codons 32 Basic [+] Arg, His, Lys 15,6

3 32768 98163 AA 20 Mon-polar aliphatic  [Ala, lle, Leu, Met, Val 281

4 1048576 3141251 Aromatic Phe, Trp, Tyr 9.4

5 33554432 | 100520093 Polar Asn, Cys, Gin, Ser, Thr 25,0

10 1,13E+15 3,4E+15 |References Special Features Gly, Pro 12,5




MovTteND
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