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1. 3DM INTRODUCTION
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Here 140 sequentially distinct structures of the
. _kinase superfamily are shown. These structures
Ar@ the templatesifor 140 subfamily alignments,
~which combined form the kinase superfamily alignment.
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MANY DIFFERENT DATA TYPES ARE COLLECTED FOR ALL SEQUENCES
IN THESE LARGE ALIGNMENTS

—  Mutation data
literature, Patents, Swiss-Prot, OMIM, ...
> 264.600 kinase mutations searchable for effects and transferable to any target protein!

—  Structure data
PPI, ligand contacts, bridges, solvent accessibility, flexibility/RMSD, ...

—  Alignment data
Conservation, correlated mutations, family specific residues, ...

—  SNP data
SNP databases, genome sequencing projects

—  Data- and tool integration

All data are stored connected to the 3D numbering scheme and thus to the alignment,
to the structures, all 3DM tools, and each other
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3DM’s patent analysis tool



2. 3DM'S PATENT ANALYSIS TOOL




PATENT DATA EXTRACTION

—  Collection of patents for complete protein families
> Claimed sequences

Claimed sequence spaces

Claimed mutations

Publication data

nventors

Many other data types

A% A\ %4 A% v

3DM’s patent analysis tool



Superfamily 3DM Full Dataset
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DIFFERENT ONLINE SELECTION TOOLS FOR ANALYSIS OF THE
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Patent Overview

Total patents

Total 3DM proteins

Total patent sequences
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# Patents
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# Patent sequences
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DIFFERENT ONLINE SELECTION TOOLS FOR ANALYSIS OF THE PATENTS

Subtilisin (2016)

Here all
granted
patents from
Novozymes
are selected.

Superfamily 3DM - Full Dataset
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Total patents
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Total patent sequences
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DIFFERENT ONLINE SELECTION TOOLS FOR ANALYSIS OF THE PATENTS

Subtilisin (2016)

Superfamily 3DM = Full Dataset

B Claimed B No Mutations B Aligned
W Not Claimed B Mutations M Mot Aligned

Patent Overview

Claimed (51%)
No Mutations (64%)
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Of which 92
have been
published
since 2008




DIFFERENT VISUALISATION OPTIONS

Patent sequence mutation positions @ Reset
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MANY OPTIONS FOR VISUALIZING PATENT DATA

Patent sequence mutation positions @ Reset

& Patent Overview
Total patents 2.464
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Total 3DM proteins 1.635
Total patent sequences 13.894
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The selected
mutation
data can
iInstantly be
visualized In
any avallable
protein
structure

or homolgy
model.




MANY OPTIONS FOR VISUALIZING PATENT DATA

Patent sequence mutation p Save/resto
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SUMMARY OF THE SELECTED PATENTS IS PROVIDED

Patent List
) ) ) Patent Overview
_ A list of the selected patents is provided.
Total patents 2.464
P Mext Last
. Total 3DM proteins 1.635
Link to
. . 92 patents in selection Total patent sequences 13.894
Interactive
ana lyS 1S tool ==Y | Family:115- US7951573 B2 Ftematines In Selection
for each |
Subtilases # Patents 92
p a t e n t Applicant: Novozymes Publication type: Granted Sequences: 8
# 3DM proteins 53
Published: 31/05/2011
Filed: 18/11/2010 # Patent sequences 437
Priority: 16/08/2005
Abstract

Patented sequences Show more. .
The present invention relates to novel subtilases from wild-type strains of Bacillus,

especially the Bacillus strains ZI344, EP655, P203, EP63, ZI120, ZI130, ZI1342 and SEQ D Claimed Mutations  Linked protein Similarity  Claimed seq.
Z1140, and to methods of construction and production of these proteases. Further, in 3DM Spacet
the present invention relates to use of the claimed subtilases in detergents, such as a
laundry detergent or an automatic dishwashing detergent.
2 0 SSVEFD 81.87%
4 m 0 SSVEFD B2.93%
(3] m 0 S9vVEFO B2.93%




INTERACTIVE TOOL FOR ANALYSIS A PATENT SHOWING CLAIMED
SEQUENCES AND MUTATIONS

Subtilisin (2016)

L lab loatan
== Henk-Jan Joosten

Superfamily 3DM - Full Dataset =~ ! ibm -

patent US9133423 B2

SUBTILASE VARIANTS

Applicant: NOVOZYMES A/S, : .

Abstract

The present invention relates to novel subtilase variants exhibiting improvements relative to the parent Type:

subtilase in one or more properties including: wash performance, thermal stability, storage stability or Published:

Us2071007200917 A1

Granted
15/09/2015
15/01/2010
08/07/2005

Claims

catalytic activity. The variants of the invention are suitable for use in e.g., cleaning or detergent Filed:
compositions, such as laundry detergent compositions and dish wash compositions, including automatic Priority:
dish wash compaositions.

1. A variant of a subtilisin 309 comprising the following set of

modifications: S9R, A15T, VB84, 599G, A228Y, Q245R, N261D;
wherein the variant has protease activity and each position
corresponds to a position of the amino acid sequence of SEQ ID

Linked patent sequences NO: 1

2. The variant of claim 1

which further «

UITIRNSe2Ss One or moreg of

SEQID

Claimed

Linked protein in 3DM o Claimed Seq. space Linked mutations

Similarity @)

the modifications K2

/R, *360, 556F N6Z20, NA6D, SBIM, G97N,

1 m ' 100% 21
Residues ; , NBZ | ; ; ;
Mutations ; i i, ,VOBA T

A os vISVEYVIEc i k ALKRIC s afdy TRYs n VIRV A v i o sfdi 055 H[do i kvAlKIA sPlvIds e T nRdF oo s HERT i ALIT v A A LN 5 i [T
2 "Not Claimed 100% 0

Ao s VEJWE s Ry o ARJAAHNREGL TRAsHv kv AV LD TR s T HID Ln | REGIA S FvERIERYs 1o oRnEgd LT H v ARIT | A A LNNGS |V L]

$101G, S101R, S103A, V104A
H120D, H120N, N123S. G1
N204D, V205I, Q206E, L217D, N218S, N218D, M222S, M222A,
2245, A232V. K235, Q236H, N248D, N252K, T274A,
S101G+V104N, S87N+S101G+V104N

KZ7R+V104Y+N12354T274A, and NY6D+S103A+V1041

V1041, V104N, V104Y, S106A

S0 Y1678, R1705 B1 /700, Al194F

3. A cleaning or detergent composition, comprising a variant of

claim 1 and a surfactant

1 The oo mposition of claim 3, which additionally comprises a
cellulase, a lipase, an amylase, a cutinase, a pro
hemicellulase, an esterase, a lactase, a glycoam
polygalacturonase, a beta-galactosidase, a ligni
thereof

5. An isolated DNA sequ » @ncoding a sub




MOVING MOUSE OVER DATA WILL HIGHLIGHT THE CLAIM IN WHICH 3DM

FOUND THE SELECTED DATA POINT

Subtilisin (2016)

Superfamily 3DM Full Dataset - b -

patent US9133423 B2

SUBTILASE VARIANTS

Applicant: NOVOZYMES A/S,

Abstract

The present invention relates to novel subtilase variants exhibiting improvements relative to the parent
subtilase in one or more properties including: wash performance, thermal stability, storage stability or
catalytic activity. The variants of the invention are suitable for use in e.g. cleaning or detergent
compositions, such as laundry detergent compositions and dish wash compositions, including automatic
dish wash compositions

Linked patent sequences

SEQID Claimed Linked protein in 30M @@  Similarity @)

1 Claimed | 100%

Residues 1 , NB2 , V6B, N/6, : ; ; : . ; i ;
Mutations : ; . ,SB7N, . ,Y167A,

Found in claim 2

Claimed Seq. space

Type: Granted
Published:  15/09/2015
Filed: 15/01/2010
Priority: 08/07/2005

Linked mutations

21

(A as vigvIgviRa | K ALERIL H s oy THds v vV AV I DsEI 0s s HEgD LKV AGRIA sEIvERs E T NEJF o0 nEls HEdT HERART v A A LUEN S | )

2 CNot Claimed -- 100%

has vEIWIY s Rvoaldannn REIC TI9sdv kv aviorfi st nfdoin i RERIAs FvERSERds 1o ofdn - Lar iV ARIT AAL s [V

2 Henk-Jan Joosten

Simple family members

usz20100120091 Al

1. A variant of a subtilisin 309 comprising the following set of
modifications: SO9R, A15T, V68A, S99G, A228V Q245R, N261D
wherein the variant has protease activity and each position

corresponds to a position of the amino acid sequence of SEQ 1D

i LS

2. The variant of claim 1, which further comprises one or more of
the modifications K27R, *36D, S56F, N62D, N76D, SB7N, G97N,
5101G, 3101R, 5103A, V1044, V1041, V104N, V104Y, 51064,
H120D, H120N, N123S, G159D, Y167A, R1705, R170L, A194F,
N204D, V205I, Q206E, L217D, N218S, N218D, M222S, M222A,
T224S, A232V, K235L, Q236H, N248D, N252K, T274A,
S1071G+V104N, SB7N+3101G+V104N,
K27R+V104Y+N1235+T274A, and N76D+5103A+V104I.

3. A cleaning or detergent compaosition, comprising a variant of

claim 1 and a surfactant

4. The composition of claim 3, which additionally comprises a
cellulase, a lipase, an amylase, a cutinase, a prot
hemicellulase, an esterase, a lactase, a glycoanmy
polygalacturonase, a beta-galactosidase, a lignin

thereof

6. Anisolated DNA sequence encoding a subtilas

Mouse
over on
mutations
highlights
the claim




TOOL FOR PROJECTING PATENT DATA ON A CUSTOM TARGET SEQUENCE

GENERAI SEQUENCE SEQUENCE PROJECTION (BETA)

Seqguence

QaQ PWGITRVQAPAVHNRGITGSGVRVAILDSGISAHSDLNIRGGASFVPGEPTTADLNGHGTHVAGTVAALNNSIGVY I &0
GVAEFAELVAUHHLGAHEIGS?SGIAGGLEWAATﬂﬂMHlANMSLGEDFE?STLEHA?N?ATEHP?LUIﬂﬁTGNNGSQﬁVG 160
YPARY&F#MAVGATDQQFRRAHFSQTQIGIDIVAPGUN QSTYPGﬂFTUSMNGT%NATPHUAGAAALVKQRVEFWNATQIsm
RNHLEKNTATNLGNSSQFGSGLVNAEAATR "~

Custom sequences can be uploaded to 3DM
3DM connects the sequence to the alignment
Blast searches can be performed against the

patented sequences
Patented mutations are visualized in the target
sequence (purple residues]

Visualizations

. Core regions

. Patent mutations BLAST

Similaritygy
(%)

0

Here the
cut-off was
set on 30%
sequence

d
C

identity. So,

| mutations

laimed In

sequences
that are >30%
identical are
plotted on
the target
sequence.




CLICKING ON A PURPLE RESIDUE PROVIDES A LIST OF PATENTS THAT
HAVE CLAIMED MUTATIONS AT THE SELECTED POSITION

GENERA SEQUENCE SEQUENCE PROJECTION (BETA)
Seqguence Visualizations

jF’WG I TRVQAPAUHNRG I TGSGVRVA I LDSGI SAHSDLM IRGGASFVYPGEPTTADLNGHGTHVAGTVAALNNSIGY I &0
GUAFHAEL'\‘AUHULGANE.GS‘USGIAGELEWAATNNMHIﬂNMSLGEDFPSETLERAVN‘I"ATBRD"JLUIAATGNNGSGSVG 160 . CGI‘EI’EQiﬂHS »

YPARYANAMAVGATDQNNRRANFSQYGTGIDIVAPGVNROSTYPGNRYVSMNGTSMATPHVAGAAALVKQRYPSWNATQI 240
RNHLEKNTATNLGNSSQFGSGLYVNAEAATR

. Patent mutations BLAST ~ X
1 99 Valine (Val)
Alignment position: 191 (4 (aligned in core region) Similarit‘ 30
(%)
2 Patents in simple family ]
STORAGE-STABLE LIQUID DISHWASHING DETERGENT CONTAINING PROTEASE AND AMYLASE 0 9
In a liguid dishwashing detergent comprising a protease and amylase, storage stability is to be improved. us 17707 A1 &
This is achieved through the use of a protease comprising an amino acid sequence having at least 70% Publication: 2015-01-15 :
. : . : cE i o Conservation of V: 6.224 +
identity over its total length with the amino acid sequence specified in SEQ ID NO. 1 and having, in the listing Applicant: BASF SE
according to SEQ ID NO. 1, the L211D amino acid substitution in combination with at least two further amino (20,38%)

acid substitutions selected from the group consisting of S3T, V4l, V193M and V1991

Mutations

SEQID NO:1  Similarity: 91% V1991 V

SEQID NO:1  Similarity: 91% V1991 V EP2809/63B1 (4 " Granted
Publication: 2017-01-04
Applicant: BASF SE
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