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= Trapped ion mobility-quadrupole-time-of-flight (TIMS-Q-TOF) mass To access a high m/zrange, the ion source housing of the Bruker timsTOFfleX instrument (Bruker
spectrometers are mainly designed with g Daltonics, Bremen, Germany) needs to be operated at a reduced pressure of 1.7 mbar in contrast to 2.7
high-throughput omics applications and mbar in the standard m,/z 4000 range. Mass calibration across the entire range can be performed based
molecules of less than 4000 u in mind. on cluster ions created by laser desorption/ionization (LDI) of red phosphorous [3,4]. Opposed to high
vacuum LDI, the fine vacuum of the present source achieves sufficient thermalization of the incipient
cluster ions to stabilize species up to m/z 20,000. As phosphorous cluster ions are monoisotopic, there is
no risk of erroneous peak assignment that can happen when reference peaks need to be identified within
isotopic patterns.

® Based on their orthogonal-acceleration type
TOF analyzer, these instruments deliver mass
resolving power of about 50,000.

= Qur instrument has a combination ion source also enabling matrix-
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= MALDI creates a demand for the analysis of high-mass analytes, in 100 red phosphorous
particular, as isotopic separation is provided. 80 with the timsTOFfleX
. L | | instrument optimzed
® In the present laboratory, giant cage molecules and catenated cages are 60 + — 150(;0 . 15;00 L for high-m/zions.
driving the exploration of this field of application [1]. 40 These cluster ions
. . . . have odd numbers of
= This study investigates the mass accuracy of a Bruker timsTOFfleX 20 P atoms
instrument in MALDI mode for analytes up to /m/z 20,000. This d |
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instrument delivers 1-2 ppm mass accuracy up to m/z 4000 [2].

SpheriCal Dendrimers

Following external mass calibration by positive-ion LDI of red phosphorous, the analytes Another group was a set of dendrimers, commercially available as mass calibrants for
of interest were examined. One group was a set of [M+H]* ions of small proteins in MALDI-MS (SpheriCal, Polymer Factory, Stockholm, Sweden). They were applied in 2-[(2)-
sinapinic acid (SA) matrix (Bruker protein mix I: bovine insulin, ubiquitin, cytochrome C). 3-(4-tert-butylphenyl)-2-methylprop-2-enylidene]malonitrile (DCTB) matrix doped with
Pure cytochrome C also formed [M+2H]2* ions in considerable abundance that were Csl; to foster ceasium adduct ion formation [5]. Per set, the /m/z values of SpheriCals in the
included in this study (not shown here due to limited space). range of m/z4930 to 15,065 were determined. All ions were isotopically resolved and
Each set of samples was run in five-fold replicate and repeated on different days. Mass mass accuracy was in thel-2 ppm range.
accuracies and standard deviations were determined using a spread sheet application.
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Formula Calc.m/z Exp.m/z Exp.m/z Exp.m/z  Exp.m/z  Exp.m/z Avg.Exp.m/z  [ppm] [Cy57H;00055CS1+ 4929.8148  4929.8137 4929.8167  4929.8163  4929.8166  4929.8176 929.8162 0.3
Delta 0.0011 -0.0019 -0.0015 -0.0018 -0.0028 -0.0014 -0.3
Cas4Hs7sNgsOssSs 5733.6153 5733.6182 5733.6177 5733.6194 5733.6197 5733.6170 5733.6184 0.2 [C550H37,0,,Cs]+ 6110.2664 6110.2664 6110.2687 6110.2683 6110.2692 6110.2705 6110.2686 0.2
ot 100029 -0.0024  -0.0041 T00044 00017 00031 05 elta 0.0000 -0.0023 -0.0019 -0.0028 -0.0041 -0.0022 0.4
. : . 3 : § [C395H4650,35Cs+ 7591.8784 7591.8733  7591.8771 7591.8748 7591.8754 7591.8776 7591.8756 0.2
CargHe30N 1050, 15 8565.6377 8565.6339 8565.6333 8565.6467 8565.6395 8565.6545  8565.6416 1 Beits 0.0051 0.0013 0.0036 0.0030 0.0008 00028 04
delta 0.0038 0.0044  -0.0090 -0.0018  -0.0168 -0.0039 05 [Cs2oHz200,5,Csl+  10054.8343  10054.8458 10054.8505  10054.8457 10054.8495 10054.8425 10054.8468 03
CssoHaraN1asOseSaFe  12360.3501 12360.3017 12360.3233 12360.3488 12360.3311 12360.3414  12360.3293 1.5 Delta 20.0115 20.0162 20.0114 20.0152 20.0082 20.0125 12
delta 0.0484 0.0268 0.0013 0.0190 0.0087 0.0208 1.7 [CpoH7720,30Cs1+ 12516.7992 12516.7801 12516.7925 12516.7948 12516.7982 12516.7950 12516.7921 0.6
CreaH1212N21002165; 16950.9971 16950.9495 16950.9431 16950.9673 16950.9395 16950.9388 16950.9476 0.7 Delta 0.0191 0.0067 0.0044 0.0010 0.0042 0.0071 0.6
delta 0.0476 0.0540 0.0298 0.0576 0.0583 0.0495 2.9 [Cy06Hg340,7,Csl+ 15065.8343  15065.8160 15065.8088  15065.8062 15065.8159 15065.8160 15065.8097 0.3
Delta 0.0327 0.0255 0.0281 0.0184 0.0183 0.0246 1.6
Cages and Catenated Cages Conclusi
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[ 1 [M+Na]* ions along with the formula assignments = To cover such a high m/zrange the ion source pressure must be
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each of these signals (yellow marks).
| 9 by ) = An impressive 1-2 ppm mass accuracy is achieved even for the largest
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| | DCTB (10 k shots) yielding M** and [M+Na]* ions.
The experimental m/z values are within less than
1 1 ppm agreement with the calculated values.

lowered to 1.7 mbar as opposed to 2.7 mbar in standard operation.

Notably, mass accuracy is neither affected by switching from LDI to
MALDI nor by using either DCTB or SA matrix.

-k - - - - - o = Even the sample target may be swapped between mass calibration and
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e M - analytical runs without affecting mass accuracy.
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