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The Object e g R _
* The pictorial map entitled Forts Zeelandia and Provmltla and the Clty of Talnan (Met Accessmn 09 3)
depicts the Taiwanese town of Tainan painted on leather, a technique that may have been imported N N R - AR gt
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Study Objective and Hypothesis

* There is currently no scientific method to identify emulsion tanned leathers. Determining the effects of
tanning agents on animal skin at the molecular level is critical to understand how structural changes
induced by the tanning process change the chemical and mechanical properties, and preservation of
the leather product.

We are optimizing liquid-liquid extraction me_thods to aIIow_for analysis of the proteins and lipids for ANALYZING THE BRAIN TANNING EMULSION

the leather substrate and the tanning emulsion all from a single sample.
We have developed a set of reference materials using bio-leather, which acts as a collagen-free MALDI of the Tanning Emulsion

reference material, and allows us to study modern emulsion tanned materials. MC is a great negative control: it eliminates the dominating signal of skin collagen from the data.
é Optimizing Simultaneous ‘ | Mass Spectrometry: Five peptides of interest were identified that are not seen in any of the brain-tanned leather samples
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Extraction Method ‘ proteomicand Organ tan specific because the MALDI spectra were dominated by skin collagen
Enaymatic digestion g  Lipidomic data structural changes and Liver proteomics and lipidomic data are still being analyzed in order to further eliminate peptides that

for bottom-up

Producing a @‘%ESSA’%L"{E,’E;LZ?%Q proteomics B collection proteomic fingerprints are not specific to brain tanning but may represent more general organ tanning methods
rganic (lipids . . . . . . .
Reference Material These markers will be confirmed by LC-MS/MS to build a peptide mass fingerprinting database for

Collection & g 'R Surface structure brain tanning. Methods to improve the extraction of these peptides over skin collagen will then be

analysis
developed to study leather samples.
X . P o o A) MALDI spectrum of the cow
brain.

ANALYZI N G TH E L EATH E R B) II:\J/:,;I;]DI spectrum of the lamb
MALDI of the Leather C) MALDI spectrum of the MC

» Using proteomics, a specific technique commonly referred to as ZooMS, collagen peptides fingerprints " tanned with cow brain and
‘ I

are identified by matrix assisted laser desorption/ionization (MALDI) mass spectrometry to determine D) E;E%kfr:ic data for cow brain
the animal origin of the leather. E) Lipidomic fata for lamb brain
The Method: Samples are extracted using the simultaneous lipid/protein extraction protocol, then the H

protein fraction undergoes a standard proteomics trypsin digestion prior to analysis by MALDI-MS. Specific Peptide Maf';ﬁ:i;:"-l:tg:;d in Brain tanned MC
Expected Output: species or taxonomic family specific collagen peptide mass fingerprints. e 11989 13729 12011 S—— 27987
Comparing to known protein sequences and peptide markers to identify the leather’s animal origin.

Lamb Brain | 1198.9 1274.9 1801.1 2006.2 2798.7

LLA l ‘ Cow Brain |1198.8 1274.8 1800.9 2006.1 2798.5
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FTIR (Fourier Transform Infrared Spectrosco
Difference in signal intensity were observed across species
Moving forward, ATR-FTIR imaging of cross sections will allow for characterization of change in
chemistry, chemical distribution, and stratigraphy of the brain tanned bio-leathers and leathers. The
aldehyde emitted by the smoking process gave rise to an increase in aldehyde signal in the smoked
A) MALDI spectrum of the Forts Zeelandia and Provintia and the City of samples o .
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Tainan with high intensity peaks labeled in Da. L g

B) Species specific collagen peptide markers from the MALDI data ' ::: H
narrows down to the Bovidae and Cervidae families, which MCTanned&SmokeM\/L——-//\f\l\«-/

corresponds to the DNA analysis data.
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MALDI has narrowed the leather source taxonomy down between the Bovidae (cow) and Cervidae (deer) i ) Wy, Y, S Rj

families for the wall hanging. This corresponds with the DNA analysis which also narrowed the leather i
origin to the Artiodactyla order (even-toed hooved mammals), which includes both of these families. To Conclusion

have more specific results, further extractions protocols will be optimized, and LC-MS/MS experiments » |n addition to gathering a collection of brain tanned leathers, we have produced a reference collection
will be undertaken, which can provide species specific results. of cow brain tanned, cow brain tanned smoked, lamb brain tanned, and lamb brain tanned smoked MC
samples. Liver tanned samples have also been prepared.
Peptide markers will be identified by LC-MS/MS and confirm the species of origin of the leather
REFERENCES Eliiss et al., 1999; Ramana et al., 2000; Ishihara et al., 2002. Environ et al., 1984. samples.
- The same series of tanned references have been made with liver to study the use of other organs for

MArChe gatean tanning leather. Liver, spinal cord, bone marrow have all been mentioned as emulsion tanning agents
1brary
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