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Cas9 endonuclease, engineered Cas9 variants with amino acid mutations have been developed.? On the
other hand, PTMs that can modify protein structure and hydrophobicity also have an important impact on
protein function and stability. Thus, a comprehensive characterization of engineered Cas9 that can confirm
the amino acid sequence and PTMs is important to ensure its efficacy.

panel shows a spectrum from EAD fragmentation of the same peptide. EAD resulted in significantly higher

fragment coverage than CID for a long peptide with 36 amino acid residues. 1. Kang SH, et al. Prediction-based highly sensitive CRISPR off-target validation using target-specific

DNA enrichment. Nat Commun. 2020 Jul 17; 11(1): 3596. PMID: 32681048

2. Vakulskas CA, et al. A high-fidelity Cas9 mutant delivered as a ribonucleoprotein complex enables

A comprehensive characterization of an engineered Cas9 protein using Zeno trap-boosted EAD is 11061 15108 100% unmodified efficient gene editing in human hematopoietic stem and progenitor cells. Nat Med. 2018 Aug; 24(3):
presented here. EAD led to >95% sequence coverage of the Cas9 protein, excellent fragmentation of long ; Native ' 1216-1224. PMID: 30082871
peptides, differentiation between deamidation of isoAsp and Asp residues, and superior PTM confirmation 2 5106 - : : : : ,
by preserving side chain information. In addition, the highly sensitive collision-induced dissociation (CID) ] E 10° a.aI;IEQrJQ;SCCZSdg[ j;.n§|1ng(l1eipgg_zgl|cli;|;\aﬂk;g§%-§:g:;;:zd sample preparation for proteomics experiments.
enabled confident identification of peptides with low-abundant mutations 210 5 _ ' ’ ' ' '

£ ] ~ 5:10°- 4. Comprehensive characterization of an engineered Cas9 protein and its post-translational modifications
MATERIALS AND METHODS g 1-5'106': Deamidated 10.5% Ala-Arg (PTMs) by LC-MS/MS. SCIEX technical note. RUO-MKT-02-15362-A
Sample preparation: The Cas9 protein was processed through a single-spot, solid-phase enhanced 10@_3 0 _ 1 . . .
sample preparation strategy (SP3)3. Briefly, Cas9 protein was dissolved in 2% SDS buffer in 100mM ] 43 oo 4 48 ¥
ammonium bicarbonate (ABC) and heated at 60°C for 5 min. Then, 2 pyL each of hydrophobic and 5105 g * IsoAsp Retention time (RT) N e TRADEMARKS/LICENSING
hydrophilic carboxylate-modified magnetic beads were added to the protein solution, followed by an ] Asp | DTYDDRLONLLIAQIGORYADLFL AR P LA ALLLART BDRAADE PR ARE
addition of acetonitrile (ACN) so that ACN% was >70% by volume. The protein solution was mixed and 1 —- 100‘;1 / 1200 yB The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in
incubated at room temperature for 18 min. A magnet was placed under the container to separate the RT 4 45 5 85 8 65 7/ 75 8 85 9 95 A an . V19 10004 - all countries. For information on availability, please contact your local sales representative or refer to
magnetic beads from the supernatant. The supernatant containing SDS was carefully removed by _ y23 } y3 | bro \Iév;/(\gvg.esdcllﬁéscom/d|agnost|cs.AII other products are For Research Use Only. Not for use in Diagnostic
pipetting. The beads were then rinsed twice using pure acetonitrile. The magnetic beads were [ VTERSBRERETR JTTRmmEmees 3 601 Vi5 e ] ¥4 Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property
resuspended with 100mM ABC buffer. Lys-C or Glu-C was added into the protein solution with an enzyme- 4004 1 V8, C8 JooTEEEEEEEE S T I3 {1 Y13 y22 6004 2 Toooy7 of AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain other countries (see
to-protein ratio of 1:20. Enzymatic digestion was performed at 37°C overnight. 5 2000 - V8, C8 = 40 s VB V16 . ya4 o] | b9 [yt y13 gv;va/.zsglgﬁc_lgmﬁr%jemg{ks)ttd MKT-28005.A
The supernatant containing peptides was collected and acidified by formic acid (final pH = 3) after 200 ] i 2841 ﬂO; " 3 . L » y 005 y1 | b6-H2C y141 ech. Dev. Pte. Ltd. - -A.
digestion. z 2 1500 o bs-NH3y10 v o ‘ b3 | \ ‘ ‘ ‘ I \
LC-MS/MS analysis: The peptides were analyzed by an LC-MS system equipped with a Waters H-class 5 200 ] 2841 5 . I ‘ ||| } [ L4l H | o d _ Lkl J | | | || | \| \ I| | | |
HPLC for LC separation and a SCIEX ZenoTOF 7600 system for MS analysis. The peptides were = ]| 2o do ~ 10001 So0 1000 1600 2000 2800 200 400 600 800 1000 1200 1400 1600
separated with an ACQUITY CSH C18 column (2.1 x 150 mm, 1.7 um, 130 A, Waters). Gradient wod | 2841.57 m/z miz
information can be found in reference 4. The flow rate was set to 0.2 mL/min. The column temperature was 1 | 900+
set to 60°C. Mobile phase A was water, and mobile phase B was acetonitrile. Both contained 0.1% formic 0_3 | . | | | To receive 3 GE'IJ‘H of this pDEtEI‘Z E E
acid. LC-MS/MS data were aCCIUired in SCIEX OS software USing a ZenoTOF 7600 SyStem in data- 91ID g1|5 gﬁu gﬁg gég gé5 g:m 9:15 gt_lao gég 8&40 960 g1|0 gﬁg géu 9:10 gég géo g;lro Figure 4. Identification of the AIa-Arg modification on peptlde DTYDDDLDNLLAQIGDQYADLFLAAK.
dependent acquisition (DDA) mode. MS parameters settings can be found in reference 4. . ] . ] _ Top panel) XICs of the modified and unmodified peptides. When the abundance of the unmodified peptide . 2
Data processing: CID and EAD DDA data were processed using the peptide mapping workflow templates Figure 2. Differentiation of Asp and isoAsp by EAD. The top panel shows extracted ion chromatograms (XICs) is scaled to 1, the modified peptide only has 0.5% relative abundance. Bottom panels) Spectra from CID of e Scan the code with your phone camera
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peptide with Asp and isoAsp. The z8+1-44 ion highlighted in red in the bottom left panel indicates that the

the sequence in the left panel. The fragment ions that indicate the mass shift are highlighted in red in the
spectra.

ppm, respectively. The instrument type was set to “CID (Glycopeptides)” and “EAD” for processing CID and
EAD DDA data, respectively. Lys-C or Glu-C were chosen as enzymes for digestion with a maximum of 3
missed cleavages. The variable modifications included deamidation at Asn and Gin, acetylation at the N-
terminus and Lys, phosphorylation at Ser, Thr, and Tyr, Ala-Arg and Arg-Ala substitutions and oxidation at
Met. All other settings were set to the default.

deamidated Asn is Asp. The z8+1-57 ion highlighted in red in the bottom right panel indicates the deamidated Asn
is iISOASpP.
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