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Shimadzu History ® SHIMADZU

= —= ——

Successful balloon flight (1877)

Early X-ray radiographs (1896) Delivered X-ray apparatus to Founder Genzo Shimadzu Jr.
Japan Red Cross' Ohtsu Genzo Shimadzu
hospital (1911)




Full Line of MS Products ® SHIMADZU

LCMS-202 LCMS-8030
Single Quad Triple Quad

LCMS-IT-TOF
(Structural & Metabolite ID)

gl ©

PERFINITY WORKSTATION AXIMA MALDI
(Automated Protein Sample Prep)
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Shimadzu Platforms & Solutions

Shimadzu PLATFORMS provide the greatest
versatility and performance...

MegaTOF
Pharmaceutical
Aggregates & Ultra
High Mass Samples

Perfinity Workstation
Automated Protein
Sample Prep

’

2D HPLC for Bioanalysis
Analyze LMW analytes
directly from complex fluids

AXIMA — iDPlus
Microorganism ID

...And much, much more!
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Protein/Peptide Analysis Challenges

Proteins and peptides have a growing impact on the areas of
pharmaceutical development and disease diagnostics

Samples are extremely complex, containing thousands of proteins
with target proteins occurring at trace levels

» Like looking for a needle in a haystack
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Protein/Peptide Analysis Challenges R

Sample purification — the time and quality bottleneck

*Traditional protein sample prep and analysis workflows
often take upwards of 72 hours of multiple step processes

*Each step introduces variability in conversion and recovery
*Resulting in %CVs often in excess of 20-30+%

» Hardly Quantitative!!!
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Protein/Peptide Analysis Challenges R

Typical Processes in a Mass Spec Sample Preparation

Affinity Selection
-Buffer exchange
Digestion
*Desalting

*Reverse phase separation
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Protein/Peptide Analysis Challenges R

Typical Processes in a Mass Spec Sample Preparation

Affinity Selection
-Buffer exchange
*Digestion
*Desalting

*Reverse phase separation
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Protein Challenges: Digestion
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Proteomics Challenges: Digestion R
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How does this affect your results?
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Perfinity Workstation — what is it? R

 Automated solution for targeted proteomics

 Affinity-based capture of target proteins and online digestion
and reversed phase separation of peptides

« Can be also be used without affinity capture step i.e.
automated, reproducible digestion & peptide separation only

11
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Perfinity Workstation

Ovens, switching
valves and columns

System controller

Autosampler

| LC gradient pumps

UV detector | Buffers pump

12



] SHIMADZU

Perfinity Workstation

Perfinity Workstation
Plumbed for -

Affinity Selection

Buffer Exchange

Trypsin Digestion
Desalting

Reverse Phase Separation

Waste

Buffer

Exchange

UV/Vis

Waste

Blank /

—

Waste

Outlet to MS *
or Waste
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Perfinity Workstation: 4 min Digests!!!
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Protein Product

Conversion to Products

Sample: 5ug insulin

Column 1: Perfinity Optimized Trypsin Column
Column 2: HALO 2.1x100mm RPC

Mobile Phase A: 2% ACN, 98% water, 0.1% Formic Acid
Mobile Phase B: 90% ACN, 10% water, 0.1% Formic Acid

Detection: UV/VIS at 214nm T
» The Perfinity Way



] SHIMADZU

15
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Automated Protein Digests
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Zero Carryover
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What About the Needle in the Haystack?
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An Uncompromised Approach

Immunoassay
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Perfinity Workstation: Affinity Selection

A
sample avidin " avidin -

soln. column L» column
[B-Ab:Ag] + -[Avs] ——> -[Av4:B-Ab:Ag] JAvB-AbD+ [Ag] /RPC
Ky= 105M = 1 fm Universal trypsin digestion

affinity column

Enhancing Capture Kinetics

-Allow binding to occur in solution Antigen(s) eluting from avidin column.
*Force antigens through an -Av tunnel 4 i .
600 = transferrin
: ]
. v 400 v
B Av Av- ] o RPC
vt ik | A .
Av Av- o
0 - IJ . 1

- 100 nm - u ; ; ' ' T

[Av] 100 — 1000 times larger than [B-Ab] 0 1
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High Volume Column Washing Benefits
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High Volume Column Washing Benefits

Affinity sorbent stationary phase = -Protein G:Ab:@lumn volume was
Antigen released from Ab with pH 2.5 eluent

, Transferrin y
The binding constant of

053 transferrin is so much larger Desorption of [
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: : weakly bound
o proteins they are washed away proteins can occur

at high wash volumes. __—— with 60 to 120 "
seconds of
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Integrated Proteomics Processes
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Perfinity Workstation

Perfinity Workstation
Plumbed for -

Affinity Selection

Buffer Exchange

Trypsin Digestion
Desalting

Reverse Phase Separation

Waste

Buffer

Exchange

UV/Vis

Waste

Blank /

—

Waste

Outlet to MS *
or Waste
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Perfinity Workstation

Simple software — you don’t have to be an LC expert to use the system

 Perfi

=&l

i‘%‘ PERFINITY W P Run sample(s) Re-Order Supplies

T 1) Serum Assay - Method Input
Enter 3 value for each field.

l 2) Digest and RPC
Reverse Phase Diameter (mm): |21 A
l J) Affinity Selection and RPC Reverse Phase Length (mm): .()- . _ .
¢ PERFINITY .~ Modify Methods W Re-Order Supplies
Reverse Phase Flow Rate (mLimin): — i
| Orenbaxch ] Edit the Batch Table and click Inlel";un?thlznetgsran sample(s) on the instrument
Reverse Phase Initial (%B):
R I
il :I ﬁl [serum Assay =] [Ciblurbiesquirtase June 6 Run 1 [ Diblurolesquirtase June & Run 1 _I [1 [20
Gradient Lengih (min): 4| =] <a] [Serum Assay | [Diblurblesquintase June 5Run 2 [Diblurblesquirtase June 6 Run 2 J [2 [20
%] =| 22| [serum Assay | [Diblurblesquintase June 6Run 2 [Diblurblesauitase June 6 Run 3 J B [20
| =] 22| [serum Assay | [Diblurblesquintase June Run 4 | Diblurblesquitase June 6 Run 4 J B [20
| =] 23| [serum Assay =] [Diblurblesquinase June 6Runs | [Diblurblesauinase June 6 Run 5 J B [20
St 1 . d f' t h | =] 2] [serum Assay =] [Diblurblesquirtase June 6 Run6 | Diblurblesquiriase June 6 Run 6 e [20
e p . e I n e e il :I il |Serum Assay =l [ Diblurblesguirtase June & Run 7 [Diblurblesquirtase June & Run 7 J 7 [20
ﬂ ﬂ ﬂ ISerum Assay j |D\DIurDIeﬁqu\nase June 6 Run & |Dlhlurhlesqu|nase June 6 Run 8 J |B |20
il :I il ISerum Assay j |D\DIurDIeﬁqu\nase June 6 Run @ |Dlhlurhlesqu|nase June 6 Run % J |9 |20
il _-I ﬁl |Serum Assay j |D\DIurDIeﬁqu\nase June 6 Run 10 |Diblurh|esquiﬂase June & Run 10 J |1D |20
il:lﬁl [serum Assay =] [Diblurblesquirtase June & Run 11 [ Diblurblesquiriase June 6 Run 11 _| [11 [0
Name your method here: il :l il |Serum Assay j |Dm|urn|esqmnase June 6 Run 12 |D|DIurbleaqu|nase June 6 Run 12 J |12 |2D

Method Deseri | 1) Serum Assay Jun 06 0119AM

Add Samples
Takes a serum and creates a peplide 4J

Step 2: create the sample table

Name your Batch here:
Batch Jun 05 0115AM

Step 3: Start the experiment

25
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Perfinity Workstation

f_%— Automates and integrates five key
proteomics workflow steps:
Affinity Selection,

Buffer Exchange,
Trypsin Digestion,
Desalting &

Reverse Phase HPLC.

-4y~ Reduces sample preparation times
¥ from 72 hours to < 1hour.

f%‘ Achieves exceptional reproducibility
(CVs < 10%)

26
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Mass Spec Detection (Immuno-MS) R

* Can be coupled with mass spectrometric detection

* Two different ways of generating ions from the sample:
1. Electrospray ionisation (ESI) — online detection
2. MALDI - offline

* Can perform MS to detect all masses e.g. peptide masses
» ldentify/quantitate proteins present in the sample

* With the Shimadzu LCMS-8030, can perform targeted acquisitions to
detect and quantify known components (increased sensitivity,
selectivity)

28
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Application: Identification of Hb Variants

{y10.900.000) IT-TOF TIC of sickle cell Hb sample

1.00
0.75+ ‘
0.50+ ‘

|
- 0.25- ’ 'M ‘li k
MASCOT Results 1 LW uu.LMLfL"MfL Y
LCMS'IT'TOF Matched peptides shown in Bold Red
- StrUCtural Identlflcatlon Of MVHLTFEEES AVTALWGEVH VDEVGGEALG RLLYWYPFHT) RFFESFGDLS
targets TPDAVMGHPE VEAHGEEVLEG AFSDGLAHLD HLEGTFATLE ELHCDELHVD
PENFELLGHY LVCVLAHHECG EEFTPPVAA YQEVVAGVAN ALAHEYH

L L Inten.(x100,000)
Rapid identification of VHLTPVEK 1 04
sickle cell peptide isoform by IT-TOF \ - 472.p736 922.5370

* 91% sequence coverage _
* Rapid identification of sickle cell variants 0.5
 Fully automated extraction, digestion and analysis

776.?2?’5

DO [ [ [ [
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29 500 1000



] SHIMADZU

Quantitation: Sickle Cell Anemia Hb

moogooé 8030 TIC, Normalized to Normal
] Hb Sample Scan, ESI+

65000004
1 — Normal Hb

6000000 — Sickle Cell Hb

65000008 F es: |[_;;__:: _E_:?\_.I:L__'E‘_—L; ﬁ _003.Icd
] 0224_PERFx02_3_HbS-1_004.Icd
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45000004

40000004
35000009

30000004

LCMS-8030

-Quantitation of purified targets
-Selected ion monitoring

10000004

snonooqmw m

8030 Mass Chromatogram =7 8030 Mass Chmm-at{:granﬁ |
spogn] (SIM) m/z 9525 ESI+ soopg] (SIM) miz 9225 ESl+
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Benefits of the Perfinity Workstation

Three day workflow complete in under 1 hour
Alssay I?rug
T Reeori Serum to purified peptides in < 10 minutes

High quality, reproducible (CVs < 10%)

Protein Biomarker :
Purification Discovery Hand free operation — fully automated

Customized Easily customizable
Solutions
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Summary

structural levels of analysis

- protein level > peptide level >

unit operations

A B C D E F G H I J
immune complex\ | immune complex . \| enrich & MS cID MS
formation capture proteolysis desalt R
30+ min | / 30+ min 15+ min 1-2 min 1-8 min 1-5 min 5-120 min <sec <sec|/ <secC
<« 19D > 2D ————»>=23“Dr<4" Dr-«5"Dr-«6" D>
analytical dimensions
Steps Performed in Batch > Steps Performed Sequentially After Injection >

Mode Prior to Injection
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