Response to Reviewer 2
We thank the reviewer for their time and effort in reviewing this paper.
Bowman et al. present work evaluating different mass spectrometry configurations for analyzing different size molecules by mass spectrometry imaging.  The manuscript is well written and succinct.  The authors suggest using a configuration of AP-MALDI-QQQ for superior limits of detection and demonstrate the importance of selecting a proper matrix. I only have minor comments and suggestions.
Lines 9-10: Spell out three and six.
Lines16-17: “…by a 2- to 52-fold increase in LoD for…”
Add a space before [references].
Line 30: Check spacing before “with.”
Line 34:  Remove “the” before subcellular.
Line 100: LoD to be consistent with rest of manuscript. 
Line 158: “…choice of matrix is of…”
All grammatical and textual changes requested have been added.
Line 117: What is a MALDI-2 platform? Add a sentence in the intro. Also, for non-experts, what is TIMS? The acronym is not defined nor is it explained.
A sentence explaining briefly MALDI-2 as well as references has been added to the manuscript. 
“Commercially available MALDI-2 systems are also now available for vacuum-MALDI instruments. MALDI-2 shows significant enhancements in ionization efficiency of vacuum-MALDI platforms by adding a second “post-ionization” laser parallel to the tissue surface”
TIMS and ion mobility in general has been briefly detailed in a new paragraph.
“Specificity of identification can also come through the addition of an ion mobility stage between the ion source and the mass analyzer. Drift tube, travelling wave, trapped ion mobility spectrometry (TIMS) cells are all compatible with imaging sources such as MALDI or DESI. While the exact details vary based on the ion mobility cell used, functionally all separate gas-phase ions by their collisional cross section.”
Table 1: Why was FleX used as the matrix for the 6500+?
A sentence has been added in the text reflecting that time and instrumental use constraints necessitated a single choice of matrix. FleX matrix was chosen arbitrarily, as each matrix maximized sensitivity for one of the 3 analytes.
“FleX was the only matrix tested on the 6500+ due to time constraints. While DHB performed better than FleX matrix on the 6500 platform, FleX on the 6500+ platform outperformed DHB on the 6500.”
Line 153-154: It is said that DHA provides the lowest LoD across all platforms, but Table 3 for FT-ICR configurations, the lowest is DHB.
The sentence has been removed. The reviewer rightly points out that his corresponded to an earlier draft that new data has superseded.
Table 3 does not a have a legend.
The correct legend has now been added to Table 3.
“Table 3. Comparison of lowest limit of detection across the imaging platforms, adjusted to 20 µm2 pixels. While 3 matrices were used in the initial experiment, FleX did not provide the lowest LoD for VZ-185. Except for the CASI and absorption mode FT spectra, all reported lowest LoD with DHA. Despite this, the AP-MALDI-6500+ platform exceeded all other platforms by ~2-fold while only being run with FleX matrix. R2 values of the linear regression are generally poorer than for felodipine, but all are above 0.92.”
Line 258: No new paragraph.
This sentence has been expanded into several to correspond to a request from a different reviewer. We feel it is best that it remain a separate paragraph.
“To test the robustness of the system, multiple runs of felodipine coated with DHB were tested on the TimsTOF MALDI-2 platform. 5 samples of DHB-coated tissue mimetic were analyzed across 1.5 months.”
