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About Avid Nano

.Established in July 2009
.Based in UK. 50km West London.
.Design & manufacture innovative DLS
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DYNAMIC
LIGHT SCATTERING




Dynamic Light Scattering

.Observe time dependent intensity fluctuations of
light to directly measure...

— Hydrodynamic radius of molecules / particles in
solution / suspension
e Intensity size distribution
e Mass size distribution
e Aggregation
* Molecular weight can be estimated

Avid Nano
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Let's describe
this visually
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.L0ooks like random noise,
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.L0ooks like random noise,

but...

....small sizes diffuse
more quickly than large
sizes, So...

Awd \Elyle

g dynamic light s



.L0ooks like random noise,

but...

....small sizes diffuse
more quickly than large
sizes, So...

....rate of change tells us
the mean particle size
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Dynamic Light Scattering

Intensity pattern
produces a correlation
function and diffusion
constant, Dt

.Calculate mean
hydrodynamic radius,
(Rh) and polydispersity
iIndex (Pdl)

. Typical measurement
time, 10s
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Dynamic Light Scattering

We can use the 'Stokes-
Einstein' equation to easily
calculate the average
hydrodynamic radius, Rh

KT

Rh=
6 Ttn Dt

Avid Nano

advancing



Size Distribution

Artificial data

>

._——Measured data

By comparing the measured data to a
series of artificial correlation data we
can produce a size distribution

A

AlIsuaju

Size (nm)




Molecular Weight Model

1000.0

«We use a model curve of
common proteins to
estimate molecular weight =~

Mw ~ 2.75 Rh 247

lysozyme

MW (kDa)

I

insulin

1.0 Monomer Radius (nm) 10.0




Molecular Weight Model

.1 he model works well for
many proteins

Lysozyme 2.0 14.5 14.7

Insulin - pH 7
M,,=34.2 kDa BSA 3.6 67.0 66.8

e Hexoknase 43 104 102

Avid Nano
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Distributions

Intensity Distribution
o Secondary peak
= often indicates
A aggregate content
”-“‘”11;2 107! 11::” lm:" | 1{:211}3 1wt 1w’ 1w0f w0’ 1f

Intensity Distribution
Suited to aggregate detection




Distributions

Amplitude

Intensity Distribution
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Intensity Distribution
Suited to aggregate detection

Mass Distribution
Assists with data interpretation




Typical Results

File View Options Help
"X Print/PDF

SavedDatz | Experiment Setup | Expernment

=S

A i-Size - (C\Users\Ken\Dropbosh AVID NANOWSIZE DATA\Help file data.xd

| Mean Analysis (2 Selected Experiments)

! M=an 223211 count/s Mean 0.809
Intensity: Intercept:
Mean Radius: 547 nm Mean Sid. 409 nm
Deviation-
| Mean 756 % - Mean D574
Pohedicogrsity: - Pd_Index:
Experiment Details
Means and n Anclysis

POIydlSperSlty -Meaﬂﬂadim Std Dev. Polpdisp. Est. MW. ntensity  Mass

1 024nm 0.02 nm

Distribution
Table of Results

4

% 0076661kDa 1261% 100%

755
2 6.10nm 058nm 953%  24862kDa 98.74 %
Sample51
1 023nm 0.0Znm 1027% 0Q067/112kDa 1363% 100%
Z 5.84nm DS7nm 1654% ZZ3.059kDa 98.64 %

Intensity Distribution

05 y - . , . . . ;
1 Sample 52 Sample 5.1 | )
ot | Intensity
' Distribution
§ 03 1 4
= )
o2l ]
01T ]
; J l Mass Distribution
0.0 ; (S 4 : : ; " " i
0% w02 10" w0 1t w0t 1e® 10t w0t 1 10
Hydredynamic Radius {nm) ‘
A Mase Diatribution . 5 Comrstation Funetion ‘
ol E i
: - o ] \ .
/ \ Ave. Correlation
5 LT 1 .
= ! \ Function

w

HySrOyTmes Radas i)

i-Size version: 1.3.0 6 |52 Not Connected | Serial No: —.-.- | Status:

Image from i-Size v1.3




Example 1 : Monodisperse Protein

Images taken from i-Size v1.2

Hydrodynamic Radius (nm)

Intz nsity Distribution
29nm
<
g
=
=
£
=
i : fee ;
10 107 10° 10" 1 10° 10* 10 1¢° 108

Experiment Name

Distribution Intensity Data Cumulants Average
Feak . , Mn Rad sD
No. ¢ fam}) i

A Est MW (D3} Parameter Value
|7|"||T|‘| h
0.4 @' Mean Radiue (nm) 3N
/ Pd Indax D.15%

1606.66
SO fpm}) a7
Intensty 3675727

/ /

Highly monodisperse
protein solution producing
good quality crystals

Narrow intensity peak

Low polydispersity index
Strong light scattering
Intensity from high
concentration sample

Mean radius 3.1nm used for

molecular weight estimate
(42kDa actual)
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Intensity Distribution

Amplitude

988nm

Hydrodynamic Radius (nm)

Mass Distribution

Amplitude

FrH=—

- T .
Cumulants Average

Farameter
Mean Radiuz (nm)
Pd Index
5D {nm)
Intensity

10 10 10’ 1wt
Hydrodynamic Radius (nmy)

Example 2 : Multi-Peak Distribution

Images taken from i-Size v1.2

Mixture of certified standards

High PdlI indicates broad or multi-
mode distribution

Intensity peaks confirm bi-modal
distribution.

Light scatters proportionally to
Rh"6

Mass distribution indicates the

amount of 10nm material much
greater than 100nm
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Example 3 : Adding Surfactant

Mixing BSA and SDS

Experiment Name Cuvette Solvert T(C) Int.{kcps) Creation Date Runs Meanrad. (hm) Pk.1rad.{pm) Pk.2rad. (hm)
Directories
& dnm
single Mode
L] BSAin PBS - 25C Other PBS 250 288455 25/05/2012 14:32:31 10 417 401 13.11
1.]BSAin PBS - 25C Other PBS 250 2895719 25/05/2012 14:35:41 10 426 427 16.89
+.]BSA +SDS - PBS - 25C Other PBS 260 295783 1370672012 14:51:31 Li] 6.75 6.54 -
+.]BSA +SDS - PBS - 25C Other PBS 249 285078 13/06/2012 14:55:49 5 6.69 5.96 31.10
1| BSA +SDS - PBS - 25C Other PBS 249 254395 1370672012 15:04:12 Li] 6.79 6.05 2348
1. ]BSA +SDS - PBS - 25C Other PBS 220 336929 1370672012 15:26:14 5 6.84 6.34 HT73
+.]SDS - PBS - 25C Other PBS 250 04,344 13/06/2012 15:56:30 10 361 308 3517
1] 5DS - PBS - 25C Other PBS 200 117235 1370672012 15:58:43 10 404 258 32.15
1] SDS - PBS - 25C Other PBS 260 116754 1370672012 16:02:37 10 378 2.86 39 87
3.8nm 6.8nm
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Example 4 : Real Time Aggregation of peptide

Intensity Distribution

Intensity Distribution

Intensity Distribution

o ) ) ‘ I ) pratein centfug O min i — protein centfug 4 min o p ) — protein centfug 20 min
010 + A 010 + |
1 I |
|
008 + ] | | 008 1 | |
@ L] | @
E | E 5
= 006 1 - = | - £ 006 | .
g | 0 min g [ 4 min g | 20 min
004 | [ 1 L T | i
I I
002 + ! 0.02 + |
I | | ~ | | \
i \ I
000 ettt + et} e} . - 0.00 bt bttt +
107 10" 10’ 10° 10° 107 10’ 10 10° 10° 10° 107 107 10’ 10° 10° 10’ 10°
Hydrodynamic Radius {nm) Hydrodynamic Radius (nm) Hydredynamic Radius (nm)
| Distribution Analysis |
Peak Mo. Mean Badius Sid. Dev. Polydisp. Est. MW, Intensity  Mass
006 iz 2l ko protein centfug 45 min
i pratein centfug 33 min 1 1.57nm 0.21nm 13.67 % \\8.4905 kDa 4226%  100%
005 1 I . 2 15561nm  2416nm 1553 % 7.8972E+05kDa 57.74 %
| 33 min . .
oo4 T | A protein centfug 20 min
E o o | I 1 1.52nm 0.50nm 31.67% 8.6585kDa 7164%  100%
E | | ' I| 2 165.02 nm 54 31 nm 3251% 3951414E-05kDa 2836 %
et | I protein centfug 4 min
0ol 4 . | [ ] 1 1.61nm 1.12nm 6962 % B.5708kDa 5135% 100%
- ' L o 2 431 68 nm 22180rnm 46057% 13165E+07kDa B8135%
— o o W 3 9626.06nm  112958nm 11.73% 2281E+10kDa DA4762%
Hydrodynamic Radius {(nm) prctein c-’:ntfug 0 min
1 1.68nm 0.79nm 46687% 10.048kDa 100 % 100 %
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Dynamic Light Scattering

«Primary data

— Mean hydrodynamic radius
— Polydispersity index
. Secondary Data

— Intensity size distribution

— Mass size distribution

— Molecular weight estimate

— Calculate MW of proteins using static light scattering

Avid Nano
advancing dynamic light scattering



Common Applications

.Protein purification
-Aggregation

-Micelle formation

.Thermal denaturing
.Colloids and nano-particles

Awd \Elgle




Example Customers

*GSK (Stevenage, UK)

eSanofi Aventis (Frankfurt, DE)

*Novo Nordisk (Copenhagen, DK)

*Novartis Pharma (Basel, CH) ~ 2 units

*Astex Pharmaceuticals (Cambridge, UK)

*MRC LMB (Cambridge, UK)

eUniversity of Uppsala, BMC (Uppsala, SE)

*GIST (Gwangjun, Korea)

*Uni. Hohenheim (Stuttgart, DE) — membrane proteins

Andreas Kiihn

Avid Nano
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Key Strengths

.Speed — especially with disposable cuvettes
.Incredible sensitivity to aggregation
-Requires little a priori knowledge

-Absolute measurement - no calibration

Maintenance free

Avid Nano
advancing dynamic light scattering
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W130i

.Designed for the protein specialist.

—Unbeatable sensitivity (0.1mg/ml, 15kDa protein)
—Low volume 5ul disposable cuvette

—Temperature control (0-90°C) \ Vad
—Compatible with standard cuvettes

_ALL SUPPLIED AS STANDARD N % a

—
._‘-.?

e
-
S
— i8]
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BladeCell Disposable Cuvette

o | raditional DLS means...

*EXxpensive guartz cuvettes
*Cuvette cleaning required
*Cross-contamination issues

Awd \Elgle




BladeCell Disposable Cuvette

.BladeCell cuvette solves problem

*Only 5ul

*No cleaning or reference measurements
Much faster than quartz

*Full sample recovery

eZ€ero cross-contamination

Awd \Elgle




Evolution of BladeCell

=== Prototypes... mee——————) Final design

Awd Nano




BladeCell Disposable Cuvette

'Liquid trap' design utilizes

the force of surface tension to e

retain liquid within a defined o

shape and volume / o
cuvette

-
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BladeCell Disposable Cuvette

«Effect of evaporation on

the measurement

150

140

130

120

’g 110
£ 10 ,/

g
wn 80
70
60
50

0 3 6

Time (min)

5ul 100nm Omin Intensity Distrib, (nm)
Cumulant Analysis
Mean: 49.13 (98.3 dia)

5ul 100nm 3min Intensity Distrib, (nm)
Cumulant Analysis
Mean: 53.43 (106.8 dia)

5ul 100nm 6min Intensity Distrib, (nm)
Cumulant Analysis
Mean: 53.18 (106.4 dia)

5ul 100nm 9min Intensity Distrib, (nm)
Cumulant Analysis
Mean: 53.83 (107.6 dia)

100nm size standard.

Certified 97 — 106nm diameter +/- 2%
Min. Dia. 95.1nm

Max. Dia. 108.1

Awd \Elgle
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@ BladeCell (nm)

e M acro Cuvette (nm)

@ BladeCell (nm)

s Macro Cuvette (nm)

Cumulant Analysis
Mean Radius
Standard deviation
Polydispersity

Cumulant Analysis
Mean Radius
Standard deviation
Polydispersity

5ul BladeCell v. 2ml Macro Cuvette

50nm SIZE STANDARD

- 51.01 nm
- 8.580 nm
: 0.028

: 49.53 nm
: 8.494 nm
- 0.029

100nm SIZE STANDARD

Cumulant Analysis
Mean Radius
Standard deviation
Polydispersity
Cumulant Analysis
Mean Radius
Standard deviation
Polydispersity

- 100.8 nm
: 3.656 nm
: 0.001

- 100.2 nm
: 12.56 nm
- 0.016

Avid Nano
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BladeCell Disposable Cuvette

.You have about 10 minutes to make a measurement before
an (aqueous) sample evaporates

Awd \Elgle




BladeCell Disposable Cuvette

.You have about 10 minutes to make a measurement before
an (aqueous) sample evaporates

.Measurement quality as good as traditional cuvette

Avid Nano
advancing dynamic light scattering



BladeCell Disposable Cuvette

.You have about 10 minutes to make a measurement before
an (aqueous) sample evaporates

.Measurement quality as good as traditional cuvette

-Quick, convenient and inexpensive

Avid Nano
advancing dynamic light scattering



BladeCell Disposable Cuvette

.You have about 10 minutes to make a measurement before
an (aqueous) sample evaporates

.Measurement quality as good as traditional cuvette

-Quick, convenient and inexpensive

«NoO possibility of cross-contamination

Avid Nano
advancing dynamic light scattering



Thank you for watching
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Hydrodynaméc Radius (nm)

Mass Disanbaion

Hydrodynamic Radius (R}

Copyright © 2012 Avid Nano
Limited

W130i 5 O
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High-Mass MALDI ToF Mass Spectrometry
for Protein Interactions and Macromolecular Analysis

CovalX AG
Ausstellungstrasse 36
CH-8003 Ziirich VAL
Switzerland
www.covalx.com ‘



Source

Complex AB

84
S

UV laser 337 nm

Two major issues

1) Dissociation Problem

Proposed Solution: Chemical Stabilization

Source

Complex AB
2%

N

UV laser 337 nm

Flight Tube Detector
B
A[
Mass Spectrum m /;
Flight Tube Detector
A AB
Mass Spectrum m /i

*Normally ions from a non-covalent complex are
dissociated when doing a MALDI experiment

*Using chemical stabilization keeps the complex
intact so that it can be detected



T

eStandard Linear Detectors (MCPs) have known
sensitivity limitations in detecting higher mass (slower
moving) ions.

*MCPs have difficulty detecting saturating with
complex solutions where later arriving ions are
undetected.

*MCPs have higher reaction times and therefore higher
resolution when detecting lower mass ions (which
require this speed).

Two major issues

2) Detection Problem

Insulin 1 pmol Standard Detector

Myoglobin 1 pmol
|
Carbonic Ianhydrase 1 pmol BSA 1 pmol
I I
_

10 20 0 40 a0 il 0 a0 an
miz kDa

Proposed Solution

Myoglobin 1 pmol CovalX High Mass Detector

Catbonic ankydrase 1 pmol

Insulin 1 pmol
BSA 1 pmol

a0 L] a0 ] a0

10 20

miz kDa
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Movable
HM2 High-Mass
System

High-Mass Detection System

Independant
Electronic and

_~  High-Voltage
supply

Wireless Control

iPod Touch™
CovalX’s application

Compatible with all commercially
available MALDI TOF equipment



ConX What is different?
Principles of MCP detection

MCP detection
Micro-Channel Plate

= Sensitivity issue

MCP Channel

Secondary A
electrons

'
Incoming

E
; jons

Incoming
\ lons
Accelerating voltage
Output
Channels _ _
Electrons = Saturation issue

Glass

’\ Structure
D& = KE =%mv2

o X

55
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Incoming
lons

Secondary
Acceleration
Field 20 kV

Secondary lons

.. &

lon-lon
Conversion
Dynode

eCco

What is different?

Electron
Multiplier

Electrons

e

=

e
e

lon-Electron

Conversion

Dynode

Convert secondary ions to electrons

Principles of HM1 High-Mass System

Signal
Output



Biflex

Autoflex

Shimadzu

ABI DE Series ABI 4800



T

High Mass Detector OFF
MCP detector ON

MCP detector ‘

HM?2 High-Mass
Retrofit System

Fight Tube [

ALDI Source

~\,
o X

*MICP detector remains

*Reflectron & MS/MS
remain unaffected

eTakes about 15 seconds to
change positions

 Detection beyond 1.5MDa

eLow saturation for
complex mixtures

High-Mass Detection Sytem

High Mass Detector ON
MCP detector OFF

A

4
\ ‘ |
NN NN AN NN NN NN AN NN EEEEEEENEERENNENEENENNEEEEEEEEEEREEEEEREEEE
N (4
! ‘ ‘




MegaTOF™ Dedicated MALDI MS

é sSHIMADZU
— |g|'.‘,,'|?-’+ HM2 High Mass System
486.63 kDa IgM 350 fmol
— HM2 CovalX
& SHIMADZU ' — Std Detector
1'500
AXIMA | 1 IgM
973.26 kDa
2 1'000
w
c
2
=
IigM®’
oLy 324.42 kDa
wud
0 - 1 L 1 ¥ | ¥ 1 ¥ | ¥ 1 L 1 L)
200 400 600 800 1'000 1'200 1'400
m/z (kDa)

*First and only fully integrated high mass MALDI instrument
*HM2 detector: outstanding sensitivity 10kDa — 1500 kDa
 Standard detector remains for lower masses 0-10kDa

» 15 second changeover time

* Low saturation for complex mixtures
59
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Comparison MCP/ High-Mass

BSA 2uM
ABI MALDI ToF ToF 4800

— High-Mass detection
—— Standard detection

336.457 kDa
5BSA

Zoom

igh-Mass detection
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Comparison MCP/ High-Mass

IgG 4uM
ABI MALDI ToF-ToF 4800

— High-Mass detection
—— Standard detection

206443
40- 72784
i 452.009 kDa
0
) \ 31gG
- 167903 I /
10424% 48830 wots Sl 248111 452009
22274 o0 153 40286
N 2318 209228 08
1563906 292786.2 4291 565577.4
Mass (m/z)
L4

Zoom




ConaX Comparison MCP/ High-Mass

% Intensity

1007
907
80
107
60
507
40
307

20

56095

u,
49913

IgM 1M

AB| MALDI ToF-ToF 4800
1016.033 kDa
323640
1016033
242971 286085 661438
88391 166240 767940
24620 329598 496072 L
T T T T T T T T T
320959 592005 863052 1134098 1

Mass (mlz)

1y WWW

High-Mass detection

Zoom

777777

Standard detection

se2005 86382
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R: Spacer ranging from 6 A to 16 A

Thymidine Kinase Dimer

Chemical Cross-Linking

Cocktails of Cross-Linkers
To increase efficiency

JJI \N I BAT N/ l\,
~TYY om0
u’?’\ J\/\/\/‘T{)_N S
L Mo A=t
Cf ° SEBAT g
NE N\N/ °. Ne
é MH“/ =

Worldwide Patents Pending

a7

TK

A

Control

20
10
M

78 100 125 150 175 200 225 240

miz (kDa)

Intensity

110
100
a0
20
70
il
Gl
40
30
20
10

44 Disuccinimidyl suberate - 2 K100 MALDI Kit
a0
43.8
a0
70
£
to TK dimer
40 A/
7 TK dimer :
A/ 20
10 ||'|
0 o 0
2540 TEoo00 125 150 178 200 228 0 % a0 %00 128 180 17 200 225 280

10

miz (KD1a) iz (KD3)
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ConX CovalX’s MALDI protein interaction analysis

e

9

N\
Cross-linking Kits: To stabilize non-covalent protein complexes for MALDI analysis

HM1 High-Mass
Retrofit System

Z
o) — =

High-Mass MALDI ToF System: To detect intact protein complexes up to 1.5 MDa

»
»

Complex Tracker Analysis Software: To evaluate MS data generated

Method protected by Patents:
EU 06 721 947.7, USA 11/919.801, Jap PCTG-3284



ConX

Applications

Antibody Characterization

)

§)g “-Antibody-Antigen interactions ImmunogIO_bUI!n M
u& * Epitope mapping Characterization

» Sandwich assays

Protein complexes

characterization ¢
Inhibitors of R
Protein-protein interactions /&'
- PEG Protein
Protein Aggregates k&;@*l Characterization
g; f@f’.“

Plasma Screening

High-Mass MALDI Tmaging Polymer Analysis

All CovalX applications available directly through our CRO services.



ConX Antibody/Antigen interactions

Immuno-complex analysis
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Nazabal et al. Anal. Chem.; 2006; 78(11); 3562-3570



Intensity

Intensity

ConaX Antibody/Antigen interactions

Janus Kinase 1 . Bovine Serum Albumin
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ConaX Epitope Mapping
Linear or Conformational?

Linear Epitope Conformational/Discontinue Epitope

4 ! a
'

Differential cross-linked
peptide analysis
High-Mass MALDI Mass
Spectrometry

Peptide scanning
analyzed by
High-Mass

MALDIMass In combination with LC
Spectrometry Orbitrap MS/MS

- !

h Deli\>ery of the results: 4 weeks Delivery of the results: 8 weeks




ConX Epitope Mapping

Linear Epitope
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ConX Antibody Characterization
—.. | Linear Epitope Mapping: Case study

k. Analysis of the epitope for the monoclonal
i | L antibody anti JAK1 HY011
. ,ﬂw. " i P For Sanofi Pasteur, France

0
(© [1E5'2‘hPr<‘ Peptide PO o (@ [IES* Peptide PO
w0
\ g s PO1111
L ' .
2
: T I l E m |\
£ A ‘I : £ w0 |
- A \ \I \'\\ * ‘ | f f
n Ve flmal \ '
< ‘.,.1.‘\\‘1‘,1‘;%. ";)I‘f'v-.\-*" Yy ‘r?h ! : \l “ . N I
i Y s | Wd Am)
m“ 1:( W
" H 20 15 0 s 00 O 150 It w %0 = 1;;_ = w:
i 0a) iz (KDal P01247
Peptide POI615 : "“GLGGYMLGSAMSRPLIHFGSD'* Paptide 701616 NSRPLEIGSOTEIRY YRENM S
P01246
P01245
P01244
P01243 PoL217
P01242 Po1218
P01241
P01240 ‘
P01239 ‘ 7777777777
b \ & Ab PO1235
P01234
M AbeAg P01233

i AbeAgeAg



CoaX

Use of different monoclonal antibodies
to evaluate the epitope region

T

1E5

Antibody Characterization
Epitope Mapping: Sandwich Assay
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Epitope Mapping

Conformational/discontinue epitopes

Monoclonal
Antibody

Test conformational/Linear epitope

<

Digest of the Ag

Antigen

Ab
AbeAg Linear
Abe2Ag Epitope
m/z I Results
Inhibition 4 weeks
Abe2Ag
AbeAg Conformational

Ab Epitope

m/z

No Inhibition
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CoaX Epitope Mapping

Conformational/discontinue epitopes

W oY

Ab [Abergz] [Abe2Ag]

Cross-link S I
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Purification of the cross-linked immuno-complex

W«
Ab Ag

Optimisation -
High-Mass '
Maldi I
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‘ \ / @2 m/z o m/z -

» X



CovalX Kd4

Cross- Imk i Multl -enzymatic

Epitope Mapping
Conformational/discontinue epitopes

—) High-resolution

LC Orbitrap PMF
Proteolysis Analysis
Differencial
Analysis

e\ =P  High-resolution

i LC Orbit PMF
Cross-link Multi Analr s:sfap
CovalX Kd4 enzymatic y
Proteolysis

. High-resolution
g* Epitope




Therapeutic protein aggregates

Aggregates formed with:

= Temperature stress
= pH Stress
= Check stress

>5% of aggregation can have major consequences
for the patients treated with the therapetic
aggregates:

= Severe allergic reaction: immunogenicity
= Change in activity

= Regulatory guidance: A drug developer

is responsible to provide a data-based
justification for it’s specification

of soluble aggregates

Method protected by Patents:
EU 07 857 687.3, USA 12/448.313, Jap 2010-513890




ConaX Small Molecules as Inhibitors

T

Candidate molecules

Screening

© 0 0 0 0
protein complexes l . l. l l .
we: 94 || |9 1 A

Protein complex

o.

Cross-linking Chemistry
+ high-mass MALDI MS

.»?

@ Negative control

19 (4 Drug 1&4 disrupt the target
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@ NVoy Technology - What?

Hapadann

Polysaccharide Backbone

PR

Hydrophobic modifications

= Specially chosen carbohydrate backbone with

— Linear

— My = 5kDa (Ryyg ~ 18kDa) == Does not accass binding sites

— Mulispoint, regio-specifc modification = Hydrophobic face

— Uncharged, LV fransparent and pH Stable {pH 2 to 11)
= Dymamic interaction with protein
— ky=28 uM (GFP] & 12 uM (Hexokinass)
— is eagy o remowve from protein sample
—interacion can be controlled




® NVoy Technology — How?

T

. dropholac interaction: cited as the cause for in aggregation in ~76% of cases
:I-IEIEj'Hu-lapramntaﬁmatFEEEEUF maating

=  MNVoy associates with surface exposad hydro icity and prasants the hydrophobic
mﬂmmmmm hydrophobiciy b

= Prewvents hydrophobic interaction between the target protein and
— target proteins = prevents aggregaton and promotes a heterogensous sample
— process surfaces (resin, membranes, eic.) == ncreasing yislds
— other proieing = increased purity & yiekd

—




@ NVoy Technology - Overview

e the T ]

Increased protein solubility

o Improved probein stability Strang .
» Reduced aggregation ineraction
» Process st high ,‘_
concentrations ‘
»  Retain protein structisre and
Functianality

Protein Purification

+  Reversible binding means
palyrmer is removable

+  Higher protein yields due to
reduced non-specihic binding

+ Powerful bool for the
removal of endotoxin

~




@) Membrane Proteins

Replacing detergents Wl Wy Wm o W W

Can be used to completely —

: Histidina
replace detergents in membrane Kinass
protein preparation Racaptar
Optimal NV oy concentration for

extraction is 15 mg/ml although
up fo 25 mg/ml has been used.

N el Wmzp

E. col IMP tagged with GFP




Protein Purification
Increase Purity & Stability

Hapatasn .
g2 f Tk B Moy schmar
- e ) = X 3 |I: i E 3 1 1 122
. membrane associated protein
{11%}matmmfamhrmw - —— -_d"-
Using Detergents: E & TES s
results in unstable enzyme preparations o
containing large number of contaminants
* A4 loss of activity within 24h = Emzyme processad from E. cofi lysates

= AL-80°C after one freezafthaw cycle - Calls cultured &t 37, inducad with IFTG

and culiured for further T2h.

Using NVoy Polymer; «  Calls harvestad then lysad with buffer
i : - containing co-factars and NV oy polymer /
| Gomerproi prpariors bsned  Gorgrts ysio e by arrugton
fE]'m'E'I acivity siable raver and purified on ADP Sepharcss wsing NVoy
« Erzyme activity stable at -805C for 4 .

freszaithaw cycles




Membrane Proteins
Cell Free Biosynthesis of GPCR's

HIHEHIHLE

« Family A and B GPCH's expressed
CF Corventionally and with NVoy
= Fuamed Usal WYy wurhes o m Mosde B
=  Concluded that MV oy does not iii;jg!i
interfere with CF exprassion
= MVoy enables soluble axpression of E E

=]

active GPCR's (=10 nM bigand affinily) o 8, Bhodoesn e Farik B~ Secrin Lim  Farmiy - Maisbotmghic
Fiutwmmis | Fheeomonas




Protein Purification

Increased Yields & Recovery

HIpaSEon

= Transcription Factor Mot U
» Batch Binding to magnetic - NV10 !'\; < _-amw— Target
h'E'-ﬂ-dS =
+ Improved binding to the beads l = Targe!
— less target in Flow Through +Nvio =
— higher recovey & yields | &

Data by courtesy of Dr Ana Villegas-Mendez, HumProTher Laboratory, France




Ultrafiltration

e Improving protein recovery

« 4 kDa RsbT protein Kinase Concentration of RsbT Kinase
with NVoy paly mer
— Purified 2 mg at 0.2 mg/mi

— Wanted 10x concentrated (i.e.
10 ml-= 1 ml final)

— Only soluble to 0.7 mg/'mi
+ + NVoy

. ra

=5

Concanimalon (mgi )
i

2 th

— Dissolved solid NVoy in protein
zolution oy OmgMNVoy 1ImghVoy Emghvoy
— Achieved 10x Concentration ?ﬁﬁm%lﬁﬁ“ﬂﬂmﬁgﬂanﬂ:
Uriversity Newcastie upan- Tyne
— Effective at low concentration ™

— Optimum ratio: 2:1 — 5:1
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BEnMatc AWV N BEDEER

Full Dynamic Range Proteome
Analysis of S. cerevisiae
by Targeted Proteomics

Paola Picotti,’ Bernd Bodenmiller,! Lukas N Mueller,’ Bruno Domon,! and Ruedi Aebersold?-234.*
Institute of Molecular Systems Bio Iogy ETH Zurich, Zurich CH 8093, Switzerland
“Competence Center for Systems Physiclogy an d Metabolic Diseases, Zurich CH 8093, Switzerland

Unstitute foSytrn s Biology, Seattle, WA 98103, USA
Faculty of Science, University of Zurich, Zurich CH 8057, Switzerland

Target Proteomics
Iy S EHUEMAE 9 ET
(Selected Reaction Monitoring: SRM)
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ZTERMIAEFHERNTFRICLDIEESH

1) Synthesize native and isotope labeled peptide

./ native peptide

..
COOH

Target protein selective trypsin digested peptide

2) Sample preparations

Trypsin
Matherials  reduction alkilation digestion
- tissues » »
- cells

3)MRM LC-MS/MS analysis

./ heavy peptide(C13,N15)

Standard curve

MRM
LC-MS/MS

A
f'\\“;ﬂﬁf-“\.if-‘

peptide |ibrary

][eavy sepide AMount of protein is
calculated from standard

h mt'd
eavy peptide
(C13,N15) :‘//:ély'\, MRM /
LC-MS/MS
RSS2
» AN »
peptide mixture

curve.
target peptide

.v Biosys
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1) Synthesize native and isotope labeled peptide

ETDTI/EE15NZE

—Cys, MetZELH 5712 HTAIHE

HN COOH

Target protein Heavy protein(*°>N)
2) Sample preparations BIALER(C K HEAMIBR, BESRHIEZNFEDMHIE
Trypsin

Matherials reduction alkilation ~ digestion " T

- tissues m
t-\—\% * alkilation
~cells W alVa

3)MRM LC-MS/MS analysis BERTFrREEENRLETH LD ATRE

Peptide #1 Peptide #2 Peptide #3 Peptide #4 peptide #n

SRM

LC-MS/MS ’L ]L ’L ’L ]L
>

. Biosys



ZYNBRARKAEMRETET ILADGA

N Y1114
i (1) Regulation of
Y1138 (P*) PI3kinase — — > actindynamics
(2) Inhibition of
/7 | apoptosis
1gG-like motif Y1158
Fibronectin Y1176 (P*) nek R Regulation of
Type Il like motif A T actin dynamics
dephosphorylatedy1183. | .
Induction ofnephrin Y1183 (P¥) Regulation of
endocytosis Inhibition | _ ~7 actindynamics
Cell of nephrinsignalling -

(1) Regulation of

membrane = = > actindynamics?

¥1193 (P*} %sgholigase Cyl

/’ podocin (2) Ca?*signalling
Intracellular V1210 - ~
domain 3 (1) Regulation of
Nephrintrafficking
(2) Stimulation of
Y1217 (P¥) Nck N nephrinsignalling
~
A
Regulation of

actin dynamics

Foot processes from
adjacent podocytes

Urinary space

Podocyte
GBM

Nephrin

Endothelial cell

O Capillary
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‘JI*%EFMV)"// \J7& NephrinDE =

Sequence Cover: 40%
Average: 1.33%+0.12 fmol/glomerulus

I TM ==

fmol/ % Bk 4K

FiHE

200 400 600 800 1000 1200
Amino Acid #

@) Biosys



fmol/ % Bk 4K

‘JI*%ERMV)"// \J7& NephrinDE =

Sequence Cover: 40%
Average: 1.33%+0.12 fmol/glomerulus

fmol/ & k1A

1.6 -
1.4 A
1.2 A

0.8 A
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0.2 A

ftE%  AQUAprotein

™
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&9 Biosys
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fmol/ % Bk (&

‘JI*%ERMV)"// \J8 NephrinOE=

Sequence Cover: 40%
Average: 1.33%+0.12 fmol/glomerulus

i ¥ . — ==
s = = €
¥ : t peptide 3
eptide 1 ;
PEP peptide 2 ;
;‘ ; peptide 4
200 400 600 800 1000 1200

Amino Acid #

@) Biosys



B aR R 1280 0D B AT

MERIREEEL

; SRM for each peptide

1o L
Libelld

from target protein

protein

v Trypsin digestion

-
Peptide mixture 0555



Quantitative value (fmol/assay)

B ER R IS EM R D AR AT

ERIRREZEBHRTFrEEICLLFIREEBHEBLLORBE
BRI A A

0

100 200 300 400 500 600 700 800 900 1000 1100 1200
Amino acid #

3. FREREMEEDRE
. Biosys




fmol/ % Bk (&

uh%fwwznbﬁ Nephrin® % &£

LY 05

Sequence Cover: 40%
Average: 1.33%+0.12 fmol/glomerulus

i < | ™ b
i 1 ; pepti‘de 3

- &
0.5 peptide 1 peptide 2 ;
5 ;‘ ; peptide 4
0 200 400 600 800 1000 1200
Post-Translational Modifications  AmineAdd#

Type (Swiss-prot) Modification% location
peptidel Glycosylation 96% Extracellular
peptide2 Glycosylation 99% Extracellular
peptide3 unknown 46% Intracellular
peptide4 Phosphorylation 51% Intracellular

. Biosys
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TILH) DA RT7E3—EE AR B {E LI

Tryptic peptide modification Control CAIP
Mean £ SD Mean £ CV
Average - 1.29 = 0.17 1.20 =0.13
Peptide 1 glycosylation 0.01 = 0.00 0.01 =0.01
Peptide 3 unknown 0.72 = 0.02 1.40 &= 0.07
Peptide 4 phosphorylation 0.65 = 0.05 1.36 &= 0.06

Peptide 3D TR VEELERERR.

.v Biosys
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