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Antibody-Oligonucleotide Conjugate (AOC)

Sample : a trastuzumab-oligonucleotide conjugate with ~7 kDa per payload (size & ionization)

~150 kDa mAb with 

Lys cross -linkers

(NHS-PEG4-Azide)

mAb with 

oligonucleotides

(DBCO-TEG-oligos)

C11H19N3O5, 273 Da

6977 Da (+273 Da)
Nagornov et al., Anal Chem, 2021, 12930

AOC

Oligonucleotides ïselectively arrest protein production by targeting specific genes

AOCs: Jain et al., J. Clin. Med. 2021 Wagner et al., Bioconj. Chem. 2019
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Native SEC

Q Exactive HF BioPharma

60k @ 200 m/z

unresolved proteoforms

Prell et al., Chem. Rev., 2021

- Data analysis algorithms 
Approaches to Heterogeneity in Native MS

trastuzumab conjugated 

with oligonucleotides

SEC: size-exclusion chromatography

Objective: To Estimate the Drug-to-Antibody Ratio
Drug-to-antibody ratio (DAR) is the average number of drugs conjugated to an antibody 

- Sample preparation ( deglycosylation )
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Addressing Mass Spectrum Complexity

Sample:

Intact AOC

Experiment:

Native conditions

SEC-Orbitrap

(Q Exactive HF) 
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Anal Chem, 2021, 12930

The lowest 

supported

resolution

D5
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The AOC Sample Complexity
mAb glycoforms

(charge states)
+ cross -linkers

(4-8 cross linkers)

FTMSSIMULATOR

Q Exactive HF 

15k @ 200 m/z JASMS 2020, 1927 

WP051

modified+51

G0/G0F

G0F/G0F

G0F/G1F

G1F/G1F

G1F/G2F

Deglycosylation ?

+51

+51
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The AOC Sample Complexity

+ payload (drugs )

(4-8 drugs, 1.2 kDa)

+ modifications

(16, 32, 44, é Da)

FTMSSIMULATOR

Q Exactive HF 

15k @ 200 m/z JASMS 2020, 1927 

WP051

+51 - +54
+51 - +54



Solution: Proteoform Peak Integration

Isotopes
(fine structure)

Isotopologues
(monoisotopic mass)

Proteoforms
(average mass)

Integrated 

Proteoforms

R

From resolved 

to integrated 

proteoforms

R = 0.5k
R = 1.5k

S/N

oxidized ubiquitin, 

+16 Da, [M+10H]10+
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FTMSSIMULATOR

Q Exactive HF 30k 

@ 200 m/z


























