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Mass Spectrometer: Xevo MRT QTof MS (100-mer) digested with: (A) RNase T1 (Innovative Research); (B) RapiZyme MC1 (Waters). ‘ pair of structural isomers identified by MAP Sequence as alternative product
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Figure 1. Xevo™ MRT (multi-reflecting time-of-flight) QTof Mass Spectrometer

Mobile phases:

A: 10 mM DPA (n-dipropyl amine), 40 mM HFIP in deionized water, pH 8.6
B: 10 mM DPA, 40 mM HFIP in 50% methanol

Digest separations were performed at a flow rate of 0.3 mL/min with a gradient from
0% to 50% Solvent B in 45 min, at a column temperature of 60 °C. Solvent B.

Data-independent acquisitions (DIA) were performed in MS®mode on a Xevo
MRT Mass Spectrometer operated by waters_connect Software. Data was

acqu uired with 0.5 s scans over a mass range of 340-4000 Da. Low-energy
MS"™ scans were acquired with a CE (coII|S|on energy) of 6 V, while the high-
energy fragmentation scans used CE ramping from 30 to 55 V.

Informatics:

o waters_connect Informatics Platform 4.1.0.17

e SYNTHETIC Library App 2.0.0 (in development)
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panel displaying the charge states (2-9) detected by MAP Sequence for the ESI
-MS spectrum of this digestion product.

(D) and (E) are CONFIRM Sequence App screenshots showing the dot-map
sequence coverage obtained for two possible 16-mer digestion products. The
chromatographic peak detected at 24.8 min, shown in panel (B), was produced
by the C555:G270 16-mer oligonucleotide (CCC UCC CCU CUA UCU G), giv-
en the 100% sequence coverage displayed in panel (E). Only a few terminal
fragments ions could be assigned to the alternative isomeric sequence (UCC
UUC CCC UCA CUC G) - panel (D).

CONCLUSIONS

MSE data acquisition on the new Xevo MRT QTof Mass Spectrometer

provides improved mass resolution, mass accuracy and sensitivity
for analysis of RNA digests

Figure 4. Isotopic distribution of the [M-6H]® charge state of a 13-mer digestion product (5-UUG AAA AAG J
UGG C 3'-cyclic Phosphate - cP) produced by digestion of Waters sgRNA with RapiZyme MC1. ’ : B % ) 2 E? 2 P>
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Figure 7. MAP Sequence results generated by the MAP Sequence App for the GFP mRNA (1019 nucleotides) digested W|th RapiZyme
MC1. High sequence coverage (>85%) was obtained following the assignment of digestion products precursors. The MSF dataset was
search with a 15 ppm mass tolerance for the digestion product precursors. Typical mass accuracy for the Xevo MRT instrument is in
the range of -3 to +3 ppm. It is critical to generate unambiguous, unique products through enzymatic digestion, to reduce reliance on
user intervention with MS2 fragmentation data to resolve assignment ambiguities. RapiZyme MC1 and RapiZyme Cusativin enzymes,
can produce longer unique digestion products compared to RNase T1, through a combination of unique cleavage specificity and inten-
tionally generated missed cleavages by regulating enzyme amounts and digestion time [1-4]. In this way, RapiZyme MC1 and Cusativin o
(RNase T2 enzymes) achieve increased sequence coverage compared to RNase T1 [1,2].

e CONFIRM Sequence App 1.4.0.13

e Complete sgRNA sequence coverage (100%) was obtained through the
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In-silico digestion products as well as the predicted sequence coverages were
computed for the Waters sgRNA and GFP mRNA digested with RNase T1 and MC1
(see Figure 6) using the SYNTHETIC Library App. The library can accommodate built-
in oligonucleotide modifications as well as custom-editable modifications. The RNase e
T1 and MC1 digestion products were automatically assigned by the MAP Sequence

App using the MS1 data channel (ol|gonucleot|de precursors). Confirmation of these

assignment using the elevated energy MSF fragmentation information is currently

under development.

use RapiZyme MC1,
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The Apps employed for UHPLC-MS data acquisition and data processing
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on the compliance-ready waters_connect informatics platform, enable the

potential use of these workflows in manufacturing and quality functions
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