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Biocompatible polymers for conjugation

* Self-assembly peptide polymer
conjugates

* A central cyclic peptide structure lacks
biocompatible solubility and transport
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Biocompatible polymers MS analysis
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Biocompatible polymers MS and MS/MS analysis

» Sequence analysis of poly(oxazolines)
and end groups

* Electron capture dissociation achieved
sequence and end group coverage

» Radical dissociation less affected by weak
bonds
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Acrylamide tandem MS analysis with ECD

* Acrylamide fragmentation by ECD shows significant fragmentation coverage

* Fragmentation occurs along the carbon backbone suggesting the fragmentation isn’t
occurring by the usual ECD mechanism
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Acrylamide tandem MS analysis with ECD

* Largest neutral loss peak is loss of trithiocarbonate

* No sequence fragments contain the trithiocarbonate RAFT agent
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ECD MS/MS — Double resonance — ion ejection experiments

trithiocarbonate loss affect the
fragmentation? Electron Electron
Capture Capture
* We can test this using double Intermediate Intermediate
resonance. . .
(Primary Fragment) (Primary Fragment)
» Removal of fragment before it jection
is able to dissociate further.
) 4
* Shows intermediates or parent Secondary Sequence

ions to other fragments:

fragment fragment




ECD MS/MS — Double resonance
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ECD MS/MS — Double resonance
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ECD MS/MS — Double resonance

* Trithiocarbonate loss forms
polymer radical

* Polymer radical is removed before
further dissociation can occur

* Large reduction in sequence
fragment intensity with removal of
remaining radical
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Trithiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer

Loss of trithiocarbonate o +
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Trithiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer
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Tritlhiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer
0,H<C;B B'BBB IQOB:LAIA‘LAW@IAlAlAlAIAIAlAIAlAlNA 53((,:44)H9 o Ny

L)oo Ty
2o Yoo .M0 ®a; - a,; fragment H#\éﬂmo Yo
C T T @ b; - by, fragment / I
¥ K, - k;s fragment o Vo
W), - j14 fragment ng
Neutral losses YQJ B
* Fragmentatngmentation
o O
. ’ YA AEERT o

je )
(W' OO '[.. \m|||l||
0O 500 750 1000 1250 1500 1750 2000 2250 m/z

2



Trithiocarbonate end group DMA homopolymer
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Trithiocarbonate end group DMA homopolymer
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Replacing the trithiocarbonate

* Does fragmentation occur without the presence
of a trithiocarbonate?

* Replacing the trithiocarbonate with a hydroxyl
end group may show different fragmentation
properties



Hydroxyl end group DMA/NAM block copolymer
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Hydroxyl end group DMA/NAM block copolymer
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Two dimensional mass spectrometry

* A polymer sample is naturally disperse.

* Fragmentation measurement across the whole dispersity allows chemical and sequence
determination of the whole polymer.

* 2D MS correlates fragments with precursors across the entire dispersity being measured
—in one experiment. Two dimensional mass spectrometry

Tandem mass spectrometry N w

m/z /
ExD/IRMPD ExD/IRMPD /
CID
) Fragment m/z 1

Pfandler P. et al., Chem. Phys. Lett., 1987, 138 (2), 195 Fragment
van Agthoven, M. et al., Anal. Bioanal. Chem., 2013, 405 (1), 51. e




Two dimensional mass spectrometry
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Two dimensional mass spectrometry
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Two dimensional mass spectrometry
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Two dimensional mass spectrometry
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Two dimensional mass spectrometry
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Two dimensional mass spectrometry
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Two dimensional mass spectrometry

Fragments

Precursors
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Two dimensional mass spectrometry
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2D MS of acrylamide species

Autocorrelation line
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2D MS of acrylamide species
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2D MS of acrylamide species

2400

2000

1600:

y=X
Autocorrelation line

1200

Precursor m/z

800-

400-

1500 2000
Fragment m/z

2500

3000



2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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2D MS of acrylamide species
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Hydrogenated end group DMA/NAM block copolymer
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