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Introduction 
LDI/MALDI instruments manufactured by different vendors imply the use of the targets produced by 
those vendors, which means that a serious comparison of one and the same sample preparation on 
different instruments is typically not possible. Therefore, we developed a target system, which enables 
the use of only one target for three different LDI/MALDI-MS instruments. The target system consists of 
a modified Bruker target as universal target adapter with a standard Waters LDI/MALDI target plate for 
all instruments considered in this study. The focus of this work was on analyzing small organic 
molecules with LDI to ensure the proper use of this target system in subsequent investigations on 
precious meteorite samples analyzed on devices with different mass spectrometric performance 
characteristics. 

Methods  
Three small molecule analytes (tryptophan, 2-deoxy-D-ribose and triphenylene) were selected due to 
their potential presence in meteoritic chondrites and their different molecular ion generation. They 
were prepared and spotted onto the target with and without MALDI matrix. The analysis took place on 
three different mass spectrometers, namely an Axima TOF2 (LinTOF/curved field RTOF), an 
ultrafleXtreme (LinTOF/dual stage RTOF) and a Synapt G2 (Qq/dual stage RTOF). The ion sources of 
these instruments run at different vacuum regimes (high vacuum vs. intermediate pressure). The 
instruments are operated with different lasers (N2 vs. Nd:YAG laser) at different wave length (337 nm 
vs. 355 nm) and different maximum repetition rates (20 Hz vs. 1 kHz vs. 2 kHz). 

Results 
The developed target system allowed comparison of data acquired on three differently performing 
mass spectrometers. Additionally, a comparison between data obtained by LDI- and MALDI-MS was 
made. In positive-ion mode we were able to detect different types of molecular ions (M+. radical 
cations, [M+H]+, [M+Na]+, and [M+2Na-H]+ ions) depending on the type of analyte. All sample 
molecules showed similar desorption/ionization behavior on all instruments in the positive-ion LDI 
mode. The problem of chemical noise arising from excess MALDI matrix in low m/z region was clearly 
visible in both desorption/ionization modes in all mass spectra when MALDI was used. This problem 
was specially expressed in the case of deprotonated tryptophan, which was almost completely 
obscured by matrix ions. On the other hand, the LDI-MS experiments yielded abundant deprotonated 
molecules. Using the Synapt G2 instrument, which allows accurate mass determination with a 
resolution up to RFWHM= 20,000, we were able to obtain for all m/z values of interest a mass 
accuracy of < ±4 ppm. 

Innovative aspects  
• One target system for multiple LDI/MALDI instruments  
• LDI of small organic molecules  
• LDI/MALDI with accurate mass for all ions detected 
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	Proteome profiling profoundly contributes to the understanding of cell response mechanisms to drug actions. Such knowledge may become a key to improve personalized medicine. In the present study, the effects of the natural remedy curcumin on breast ca...
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	Conventional lipidomics relies on the extraction of lipids from biological material. However this process results in loss of all spatial information relating to the distributions of lipids in the sample. Given the heterogeneously nature of many biolog...
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	The applications of laser ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) for (pre-)clinical use all share the same requirements: fast speed of analysis to enable high-throughput screening of biological samples, high spatial resoluti...
	Methods
	A low dispersion LA-ICP-MS setup based on the aerosol rapid introduction system (ARIS) was used to obtain high-resolution elemental images of tumor spheroids and tumor tissue and to enhance the speed of analysis. Elemental pattern were recorded by qua...
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	The uptake of nanoparticles (NP) such as cerium oxide or zinc oxide NP via inhalation may pose a health hazard for humans. Therefore, knowledge about their distribution in the lung and their biological effects is needed. Here, we combined the imaging ...
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	Different doses of nanoparticles were intratracheally instilled into rat lungs. The lungs were removed after different incubation times and cryo-sections were prepared. Laser ablation experiments were performed line-by-line with a 213 nm Nd:YAG laser ...
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	Mixed infections represent a diagnostic challenge for any microbiology laboratory. In this work, high mass resolution spectrometry is introduced as extremely sensitive tool for early detection of Aspergillus and Pseudomonas infections in rat models. M...
	Methods and Results
	Using a model of experimental aspergillosis in Lewis rats, the fungal siderophores ferricrocin (FC) and triacetylfusarinine C (TAFC) were identified as markers of Aspergillus fumigatus infection. Analogously, bacterial pyoverdine E (PyE) was quantifie...
	Results
	In experimental aspergillosis, the mean concentrations of TAFC and FC in the infected rat urine were 0.37 and 0.63 μg/mL, respectively. The limits of detection of the ferri-forms of TAFC and FC in the rat urine were 0.02 and 0.03 ng/mL, respectively. ...
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	The expression CMS is a newly designed mass spectrometer, based on well-proven and reliable Single-Q technology but providing easier access and enabling more applications in comparison to traditional mass spectrometers. In only a few years, the instru...
	Simplified sample feeding
	For sample ionization, an ESI- and an APCI-source are available, the latter one can be extended by ASAP® (Atmospheric Solids Analysis Probe). The user simply dips the probe into the sample of interest or scrapes it on the surface of a solid, and then ...
	Automated analysis of TLC-plates
	As another extension of the expression CMS, Plate ExpressTM enables a simple, automated way of obtaining mass spectra directly from TLC plates. Spots become analysed in less than a minute and the results are suitable for relative quantitation studies....
	Robustness and low maintenance
	The expression CMS is prepared for the challenges of a real world lab environment. The sources and the inlet capillary can be removed for easy cleaning in just a few simple steps while the vacuum is maintained so that the measurements can proceed imme...
	Ease of use
	The software provides an easy access and uncomplicated use of the instrument. Data acquisition and evaluation are straightforward and guided by self-explanatory buttons and symbols. After a few days of training, anyone can use the instrument properly....
	Multipurpose and open platform
	With ESI, APCI, ASAP, inertASAP, volatileASAP and Plate Express, the expression CMS enables to analyse samples from many different sources. In addition, it can be used as a classical LC/MS-system without any restrictions as well. It not only connects ...
	Today, the expression CMS (Compact Mass Spectrometer) is used by a high and rapidly growing number of customers in academia and industry. They appreciate the multi-purpose capability paired with everyday suitability, resulting in a higher efficiency o...
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	Matrix-assisted laser desorption/ionization mass spectrometry imaging (MALDI MSI) has become a useful tool to study the distribution of a wide range of molecules directly within biological tissues. The most crucial step affecting the analysis success ...
	Methods
	Chemicals; 2,5-dihydroxybenzoic acid, α-cyano-4-hydroxybenzoic acid, trifluoroacetic acid, acetone and redistilled water. Chicken liver and lab-cultivated 3D colorectal cancer cells were chosen as a suitable biological material for the preparation of ...
	Results
	Several preparation procedures of the QHT including crushing, grinding, or using of ultrasonication bath were tested. Subsequently, the procedure yielding the most homogeneous QHT has been used to optimize the matrix deposition parameters. The detaile...
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	Time-of-Flight Secondary-Ion-Mass-Spectrometry (TOF-SIMS) is an analysis tool used in a wide field of applications. The ability to detect atom-ions as well as molecule-ions enables analysis of inorganic AND organic materials. Nevertheless, one of the ...
	Methods
	A 200 nm thick SiO2 layer was thermally grown on a Si Wafer. Ion implantation was performed using Na+ and K+, appropriate acceleration energies were chosen to accommodate the entire implantation profile within the SiO2 layer. The predicted ion distrib...
	Results
	The O2 gas cluster ion beam (O2-GCIB) exhibits an erosion rate comparable to the frequently used O2+ projectiles. However, because of its high sputter yield the necessary beam current is considerably lower (factor 50), resulting in a decreased amount ...
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	TiO2 nanoparticles (NP) are widely used in a large variety of consumer products from paints, coatings and plastics to pharmaceuticals and cosmetics as well as substrate for catalyst materials. However, properties of the mentioned NP are closely linked...
	Methods
	Doped TiO2 suspensions were spread on a polycarbonate substrate, and ablated after evaporation of the solvent with a NWR213 laser-ablation system hyphenated to a Thermo Fisher iCap Q ICP-MS. Calibration curves from single element as well as mixed elem...
	Results
	The presented method proved to be simple in terms of sample handling whilst allowing quick analysis cycles. In addition to quantitative information of the NP composition, statistical information about the homogeneity of the dopant concentration can be...
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	Metabolic changes in lungs of tuberculosis-infected mice were evaluated with an untargeted approach. Following initial compound annotation and differential analysis, low-energy EI data were used to confirm the molecular ions and identify molecular for...
	Methods
	Dried and derivatized extracts of uninfected and infected lung tissue were analysed using an Agilent 7890B GC system coupled to the new high-resolution Agilent 7250 GC/Q-TOF. A retention time locked (RTL) Fiehn method was used and spectra were initial...
	Results
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	Methods
	N-glycans can be released by chemical or enzymatic means (e.g., hydrazine, PNGase A or PNGase F). Key to in-depth analyses is the adequate separation of isobaric and isomeric glycans prior to mass spectrometric analyses in combination with chemical an...
	Results
	Although underrepresented in older studies, we reveal a variety of ‘charged’ modifications of N-glycans from lower eukaryotes, such as glucuronic acid, phosphoethanolamine, aminoethylphosphonate and phosphorylcholine as well as isobaric sulphate and p...
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	Royal jelly is produced by the worker honeybees, primarily for lifelong feeding of the queen bee and has a number of applications in the food and cosmetic industry, as it is considered to have antibiotic and anti-inflammatory effects. A number of prot...
	Methods
	The N-glycans were enzymatically released and after sequential purification steps including solid phase extraction on non-porous graphitized carbon, the N-glycans were labelled with 2-aminopyridine for further analysis. In order to resolve isomers or ...
	Results
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	In forensic toxicology, when extended time has elapsed before discovery of the body, the most common analyzed specimens are often degraded or not available at all due to decomposition. In this case, skeletal tissue may be the only specimen left. Never...
	Methods
	In this study, Wistar rats were administered a subcutaneous daily methadone dose of 3 mg/kg for 139 days. After dissection, single full bones or bone parts underwent a methanolic extraction. The final extract was analyzed using LC-ESI(+)-MS/MS for met...
	Results
	Methadone and its metabolites were proven to be detectable and quantifiable in skeletal tissue of chronically dosed rats using a fast and easy methanol extraction. Within bone, comparison showed that bone marrow yields the highest concentration. Trabe...
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	Methods
	For the visualisation of methanol artefacts, a stable isotope labelling method was applied [1]. Therefore, mixtures of native and deuterium labelled methanol were used for the extraction of wheat leaf samples. Samples were aliquoted and either measure...
	Results
	A total of 88 compounds, which represent ca. 8% of all detected wheat leaf metabolites proved to be artefacts formed during extraction or storage. They were classified in two categories: 1) de novo artefacts which are not present in the biological sam...
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	During the course of our lifetime we are exposed to an assembly of food and environmental chemicals. These exposures broadly impact the etiology of a large share of human disease, but occurrence and mechanisms often remain elusive and interactions are...
	Methods
	LC-MS based workflows were utilized for data acquisition while data processing and analysis was performed mainly using the cloud-based XCMS Online platform. Metabolite identification was done by taking advantage of the METLIN database. Serum and plasm...
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	Glycosaminoglycans (GAGs) are responsible for various biological activities of proteoglycans, playing an important role in tissue development and various pathologies [1]. Their properties enhance GAG binding to proteins, such as fibroblast growth fact...
	Methods
	The binding assay was carried out in ammonium acetate/formic acid, as the interaction buffer. 15 μL of FGF-2 in buffer were incubated with 1 μL CS solution in buffer. CS was extracted, purified and separated from the 293 human embryonic kidney (HEK) c...
	Results
	Prior to the noncovalent interaction experiments, the partners were separately characterized by MS. 10 μL of CS were infused by (-)chip-nanoESI QTOF MS. The MS results revealed an interesting signal at m/z 458.038 assigned to 4,5-Δ-GlcA-GalNAc(SO3) an...
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	Specifically, we are going to show recent results on the detection and characterization of conformational dynamics and intrinsic disorder in proteins, including alpha-synuclein. A range of folding states, from disordered to compact, are characterized ...
	The interest in MS of large biomolecules and biomolecular complexes has increased in recent years. Mass Spectrometric study of intact proteins and their function in non-covalently bound complexes is providing more information about complicated biologi...
	Since Fenn's first use of ElectroSpray Ionisation (ESI) for large molecules in 1989[1], many groups have developed technologies and techniques to enhance the study of proteins and protein complexes with mass spectrometry (MS) in their native state. To...
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	Ion mobility separation mass spectrometry (IMS MS) opened new directions for structural analysis of biomarkers [1], due to its fundamental characteristic to separate isomers, isobars and conformers. Gangliosides (GGs) are highly expressed in the centr...
	Methods
	The GG sample disolved in methanol was infused into the Waters Synapt G2s at 2µL/min flow rate. MS and MS/MS were acquired in the negative ion mode at 1 u/s scan speed and 2 kV ESI voltage. To enhance the separation, IMS wave velocity was set at 650 m...
	Results
	The 2D plots of FH17 revealed not just the separation of GGs based on the charge state, but also based on their carbohydrate chain length and their degree of sialylation. By combining IMS and high-resolution MS, no less than 130 distinct GGs were iden...
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	Lipooligosaccharides (LOS) are powerful bacterial surface glycolipids that are responsible for the development of clinical symptoms of Gram-negative sepsis. The structural elucidation of LOS is pivotal to understanding the mechanisms of infection at t...
	Methods
	The cellular LOS were obtained from crude isolates of washed and heat-killed cells taken directly from agar plate cell cultures or liquid culture media. The resulting LOS were, after a rapid desalting step, directly subjected to analysis with a Bruker...
	Results
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	Standards of cholesteryl esters with a different number of double bonds in fatty acids chain, cholesteryl ester stearate, cholesteryl ester oleate, cholesteryl ester linoleate and cholesteryl ester arachidonate were used for optimization of HPLC separ...
	Results
	The selected analytes were characterized based on comparison of identified fragment ions from spectra obtained by the two techniques. In SALDI spectra, cholesteryl esters fragment ions characteristic for fatty acids or molecular adduct ions with silve...
	Innovative aspects
	References
	Introduction
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	Results
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	Results
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