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MALDI in Archeology

e After manufacturing the
origin of fibres and bones is
not visible anymore.

® Scientific interest which
animals were kept / hunted
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Workflow to identify proteins

® Extract proteins from
sample.

® Digest Proteins into
characteristic
fragments.
® Peptide Mass Fingerprint

(PMF)

® Comparison with
reference spectra /
data base

‘I Peptides

Protein

Identification

Compare with
reference

S —
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Example

® Mass spectra of
reference and
historical sample

® Characteristic peaks
identified Caribou as
origin of the fishing
line fibre
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[Caribou reference sampIeJ




] SHIMADZU

Similar approach

Quantification of Cashmere in fibre mixtures
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Different locations — different sto%

Atlantic Ocean
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MALDI imaging in clinical research

e Inflammatory bowel diseases (IBDs) are chronic and relapsing inflammatory
conditions of unknown aetiology

e Subgroups: ulcerative colitis (UC) and Crohn’s disease (CD)
e Current treatments are not universally effective and can have severe adverse effects

e Early detection and precise identification of the type of disease is important in order
to apply the correct treatment

EL: epithelial layer
LP: Lamina propria .
MM: muscularis mucosae 4§
C: crypt 3

Anal Bioanal Chem (2015) 407:4697—-4708.
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Method

Human colon tissues from healthy and Crohn’s disease
Sublimation of DAN (1,5-diaminonaphthalene, DAN) for negative-ion detection
MALDI-7090 ™ MALDI-TOF-TOF mass spectrometer (10 um laser spot size)

MALDI-MS/MS with HE-CID - a full structural elucidation of the fatty acid chains
and positioning of the double bonds
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Data Analysis using IMAGEREVEAL MS

Selection of Analysis Method
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Add IMDX File
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IMAGEREVEAL MS - PLS Analysis

" Import = Export
ROI List
. ) . No. File Name ROI Mame Attribute Y value
Differential Analysis

- 1| IED 018 1A (Control)im... | ROIOOT Control 0.00000

2 | IBD 018 1B (Crohn's)imdx | ROI002 Crohn 1.00000

m 3 | IBD 019 1A (Control)im... | ROI003 Contro 0.00000

4 | |IBD 019 1B (Crohn's).imdx | ROI004 Crohn 1.00000

5 | IED 020 1A (Control).im... | ROIO0S Contro 0.00000

6 | IBD 020 1B (Crohn's).imdx | ROI006 Crohn 1.00000

ik
PCA Calculation
o Execute Cancel
Regression Vector
0.001 -
E ]
PLS Calculation % 0.0005
= 0
=] :
E\ -0.0005 —
-0.001 7
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IMAGEREVEAL MS - PCA Analysis

PC2 (22.0%)

PC2 (22.0%)
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Results — Crohn’s vs Control

m/z 722.53

Intensity
max

m/z : 885.54095
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Results — Crohn’s vs Control

PE(P36:4)
m/z 722.53

P1(38:4)
m/z 885.54

Intensity
max

Intensity
max
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MALDI-MS/MS — m/z 885.5 (PI1(38:4))
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MALDI-MS/MS — m/z 885.5 (PI1(38:4))
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MALDI-MS/MS — m/z 885.5 (PI1(38:4))

Largest change of lipid expression
related to Crohn’s in lamina propria

Intensity
max

Infiltration of immune cells into [ I
lamina propria due to chronic S
inflammation O
P1(38:4) large reservoir of
arachidonic acid
Involved in signaling inflammation o L | —

I max

Crohn’s
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MALDI-MS/MS

Precursor:

m/z 750.576

PE(P-18:0/20:4)

Precursor:
m/z 750.576

PE(P-18:0/20:4)

Intensity
max

Fragment:
m/z 303.205

C20:4

Intensity
max

Fragment:
m/z 303.309

C20:4
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Different locations — different stories
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Polymers in paints

e Different polymers are used in paints

® Interpretation of homopolymer ions:
A EC
A repeating unit
n number of repeating units
E combined end group
C Adduct of Cation donator

® Distribution statistics (some examples):

M, weight average molecular weight
PD polydispersity
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MALDI spectrum of polymer sample
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Polymerix Software

& Polymerix - *
File Edit View Help
DEE[= S|A b T
- Find Homopalymer S erie: ~
[
+ Excess | Monoisotopic | Monoisotopic Alpha R Omega Charge Adduct Lo High
epeat Adduct
Data Processing End Group & End Group Charge Clear
|I (5] | Settings...
Aut;cmlrelatmn From Series Setup
nalysis
Ta Series Setup v
Find Homopolymer Source 909.702 997725 Find Series Settings x
Series s016% 645,607 £89.650 733,689 777.628 821644 ‘3651’ g‘% 15 951 ;51 14 ! M:';” 105781 1129.750
& j 557‘.‘649 P 3 9 T 11 T ‘WI:‘ 8 r~Repeat Unit Elements Table
0.0 ) L - L - - L L L L. |\ L |‘| | (- L i Repeat & mDa |+ | Atomic i Mas
Homopolymer 55‘;‘1 BDI‘J o Bﬁil.lﬂ TEH‘J o 75‘!“} ! ! ! ! ! ! ! A Tolerance I oo ' ppm HED Symbol | Count Count M
Analysis - - Select repeat for mass difference 44.02110, from m/z 865.68108 to m/z 905.70218 g = | - | H 1} 20 &
Current Series End Group & mDa - | 0 0 10
+ Tolerance 200 ° O N 0 3
Repeat | Emor | Error Error " ppm 1 O 5 0 ]
Copolymer Analysis Farmnula D | !
. ) C 1) 20
Maximum Result Count I 25
Relative Area
10.0 1 i~ End Group Elements Table
End GO MEss [5  yaum [ 300 d
inimum + Al M M.
" Enable omic 1. A,
Spmbal | Count Count
Charge Minimum 1 Maximum I 1 B C i} 20
. | - | H il 40
' DEE Minimum 0.5 Maximum 0 - il i 0
-/ O N 0 E
A= i 3
0o L H
T T T T T " N -
Monoisotopic m/z values are 8565.63108 and 909, 70218, repeat m/z is 44.02110, tolerance is 0.1Da,
s50.0 8000 8s0.0 7000 7500 electron mode is normal, restricted element ratios, DBE range is from -0.5 to 10.0, charge countis 1, : 1 ¥ Element Ratio Restrictions rAdducts:
maximum result countis Za, A countis rom , U countis rom , M countis rom ,
Residuals d It tis 25, H tis from 0 to 20, O tis from 0 to 10, N tis from 0 to 3, Si Settings,
count s from 0 to 1, C count is from 0 to 20, [ Positive Charge I Mixed adducts +| Enable | Adduct [ Loss | ]
° L H
B Na
- oK Cancel —i
14.0 -] O K
T4t rar Spectrum Match Tolerance N 0 H
4 777628 12 | 0O &g
120 M 1I]8?1761 @ Constant 01 4pa - O coFanan
689.650 733.669 8216844 00 |-| [  C2F3Ns2
10.0 3 g 9 1~ Proportional +/-ppm O Fe
545507 1128.760
wo 601:36 . 8  ToF 0.5 4/)-Da, atmfz 1000
T49.686 7892881 950653 Reset... OK Cancel
507 5 5 837725 e < 13782 | | |
5574649 61 74631 705.642 c 5 ~
4 4 881570
40
9515751 N toigee | 11es72e 12613.832 0ss1
1”52551 2 H 189.810 2 1240.857
7 1278.883 2 1392.846
20 2z 1233.859 1321.877 1437750
542442 1 L L L 1 1 | 1 1385689 1 I 1452 805
o o
00 .2 ] AN AN LLL L..\‘. 1|.I‘i oLl | T PT NPR L b i g, ol " . " Lol et L I|L . i. . e doiy
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For Help, press F1
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Polymerix

Software

?: Polymerix

File Edit View Help

bl
#

=

Data Processing

Autocorrelation
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Find Homopolymer
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+

Hemopolymer
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+

Copolymer Analysis
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For Help, press F1
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1
00 Lol el Ll b Lo ‘\1 b [ | : L I|| | |.||l - L - L | N — ol - -2 e
§00.0 650.0 700.0 750.0 300.0 850.0 900.0 950.0 1000.0 1050.0 1100.0 1150.0 1200.0 1250.0 1300.0 1350.0 1400.0 1450.0
Current Series
909518
4
40
4 777.483
e 3 865.469
3 997 496
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404 A
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837579
204 801,438 2 gerEn2 s ase
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Polymerix Software

1‘ Polymerix
File

Edit View Help

=

bl L.
=

0=

Data Processing
K

Autocorrelation
Analysis

o
Find Homopelymer
Series

[

Homopolymer
Analysis

+

Copolymer Analysis

Relative Area

For Help, press F1
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Match Toleranc

& Canstant

" Proportional

 TOF

| 01 i ba

oL, s

I 05 Da, atm/z 1000

| Use clusters

Positive
charge

I

Combine 'within Series ‘with Same Fepeat
[~ Charge states

[~ Adducts and losses

[~ End groups

Apply
Reset

Processing |Se|i5 Setup | Mass Adjustl

Homopolymer Results Summany
Series Percent Alpha Omega Charge Series
Label Mn Mw Mz PD DPn DPw DPz Seres End Group Repeat End Group State Adduct Loss Formula
51 953.709 983722 1012.974 1.031 20527 21.208 21873 7248 35.26 H203 C2H40 1 Na H203 [C2H40)n + Na
52 939.532 §70.093  1000.980 1.033 15.241 20535 21.237 27.52 13.39 C4H20 C2H40 1 Na C4H20 [C2H400n + Na
Homopolymer Assignments
S1R24
S1R19 1129618
509 488 3
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20
1174812
4
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3 865461
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3
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More options of Polymer analysis

® Copolymer analysis:
A B EC
Two different repeating units
For each signal the software calculates a polymer formula

® Biopolymers
® Polymers in Fabrics / Leathers
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Excellence in Science

For Research Use Only. Not for use in diagnostic procedures.

Not available in the USA, Canada and China.
This brochure may contain references to products that are not available in your country. Please
contact us to check the availability of these products in your country.

The contents of this publication are provided to you “as is” without warranty of any kind, and are subject to change without notice. Shimadzu does
not assume any responsibility or liability for any damage, whether direct or indirect, relating to the use of this publication.
© Shimadzu Corporation, 2015

Company names, product/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation or its
affiliates, whether or not they are used with trademark symbol “TM" or “®", Third-party trademarks and trade names may be used in this
publication to refer to either the entities or their products/services. Shimadzu disclaims any proprietary interest in trademarks and trade names
other than its own
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Thank you...

Gastroenterology Unit, Hospital Universitari Shimadzu Manchester, UK
Son Espases, Spain Simona Salivo
Marcelo Garcia Tom K. Abban

Matthew E. Openshaw
Institut d’Investigacié Sanitaria llles Balears,

Spain The British Museum, London, UK
Albert Maimo6-Barceld Chris Mussell
Joan Bestard-Escalas Amber Lincoln

Daniel H. Lopez
Sam Khorrami
Gwendolyn Barcelo-Coblijn

University of the Basque Country, Dep. of
Physical Chemistry, Spain

Lucia Martin-Saiz

José A. Fernandez

... for your attention!
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Thank you!

Qu estions?
Asc@shimadzu.ev
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V’ls 1970-202
ating 50 Years
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