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Optimized CID conditions for 24-75 mer oligonucleotide MS/MS characterization
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Introduction to high quality
oligonucleotide MS/MS analysis

=  MS/MS analysis of 20mer oligonucleotides is typically straightforward
where sequences can be fully confirmed.

=  Thetask becomes increasingly challenging for oligonucleotides longer
than 40mer.

= 50mers are of particular interest as guide RNA's (~100mers) can be
enzymatically digested in the middle with engineered cleavage sites
thus enabling their full sequence confirmation.

= Inthis work, we demonstrate optimized CID conditions that are
applicable to fragmenting a wide mass range of intact
oligonucleotides (24-60mers) with good sequence coverage.

Methods

= Fully 2’-O-methylated RNA (24-60mers) were synthesized in-house
(Axolabs).

= One ug of each oligonucleotide were injected onto a Bruker Elute
UHPLC equipped with UV detector (Knauer) for subsequent
autoMS/MS analyses on a Bruker timsTOF Pro 2 with a VIP-HESI ion
source.

=  MS/MS spectra of intact RNA were analyzed with respect to the
reduction of precursor intensity as a function of collision energy and
the resulting sequence coverage.

=  Data was processed using the Bruker BioPharma Compass® 2023
software with the automated OligoQuest (autoMSMS) workflow
wizard.
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Fig. 2 Sequence maps of 24-60mer from MS/MS analyses at reduced Base CE by
10%. For SC calculations, both terminal and internal fragments are included- up to
100% SC was calculated for 24-40mers, and greater than 70% SC for the 50-
60mers.
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Figure 3. Sequence Map of 50mer from MS/MS analysis at reduced Base CE by
20%. 94% SC was calculated based on terminal fragments only.

« In addition to SC percentage, sequence maps (Fig. 2 and 3) provide an
overview of MS/MS quality based on how well the data matches with
the expected sequence.

* |n colored bricks, mapped 5 -fragment ions are highlighted in red, 3’-
fragment ions in blue, with mass errors (in ppm) displayed. Total
number of internal fragment ions are also displayed and highlighted
in yellow.

« The Sequence Validation, highlighted in green with residue frame
scores in the bottom row, gives insight to validation quality for each
residue using algorithms common in genome assembly.
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Summary

« MS/MS methods were optimized for oligonucleotide characterization
(Fig. 1).

» The SC at the reduced Base CE by 10% resulted in greater than 70% for
the 60 mer and up to 100 % for the 24mer (Fig. 2).

* For the 24mer, the CE corresponded to 27 - 91 eV for m/z 196-2656
(Table 1).

« Terminal fragments were too short to cover the sequence entirely
for the 50mer and 60mer.

* Further reducing the Base CE by 20%, a greater number of larger
terminal fragment ions are produced.

« For the 50mer, these terminal fragments contributed to greater
than 94% SC (Fig. 3).

Conclusions

The combination of timsTOF Pro 2 with a VIP-HESI ion source and
OligoQuest from BioPharma Compass render oligonucleotide
sequence verification straight forward.

CID conditions were established to routinely observe good
sequence coverage for intact oligonucleotides from 24-60mers,
with larger oligonucleotides requiring relatively lower CE for high
seqguence coverage.

For the 50mer, 94% SC was obtained under these optimized
acquisition conditions.

For the analysis of sgRNA, used in methods like CRISPR-Cas9
based gene editing, full 50mer sequence validation is of importance
for enzymatically digested sgRNAs.

Oligonucleotide Sequence Validation

Innovation with Integrity




B el e
Bl O semait 8 SAAF el AlAOV T =SHAUES a0 @0 e
o . e Sotact Metiod | o) PO - 0
NEg 340 T8
e [ P e rC, 1600 a 24 i
e [ =aissE K Stet Asonats Pun |

v O OGO NP0 Do lil
[ B S T P e R e ——— | 104
4
e (o bovsitus . S
Fod lrd moseton o84
- I oS . 1005 536 208G T
E P s M) l R 1 |
T I 10465 D0ie csd
S AR | TS R ea’:m-
- l 750 1 1 T RISESR =)
e 1 12655 |
ca 1
—o=_ |
a2 2270
= n27h Mo
% 1105458 1 oy
' ' e
Skl i ad ek b oY '~
—r A ofo 0 =0 1aoe coo ceo 2000 =00
'S ~ -
Sercie Comw | Spectuenens | Dencion | adcracus | Sevo | Catawace | States |
Sl Sl Coscmerry P rrcorre sn 55 i
T 3 8 7 o ow v|lw o o § = ToschrgFoe |
: : o288 o
-,_.l .: e - - I - A arend 1> I
o ovm | o® em | & we | 3 s . =]
. ’
2 Sew | B sewra | > o | = el |
w [ o Firacotear-== o3 ety oy : - S I
"I - 'no.-cg' .‘0‘3 e E”F; o- =T e Cmat l
bot | o Laoe Powe: | 443
e, e 3 Poleme e g — - P e o - -30ar
[ T AN (g ~—

Fig. 3 Graphics Frame 49/51/49
Caption Roboto Light 20.5 pt, 5/65/105

© 2023 Bruker Innovation with Integrity



	Slide 1: Optimized CID conditions for 24-75 mer oligonucleotide MS/MS characterization 
	Slide 2



