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Figure S1.  (A) Summarised b- and y-ion fragments observed in the (B) 18 V CAD mass spectrum 

of the 4+ charge state hIAPP monomer.  The hIAPP sequence coverage from the CAD MS/MS was 

65% and showed effective fragmentation and production of b and y ions from Asn-14 to Try-37; while 

no fragments were obtained from Lys-1 to Ala-13.  Water and ammonia (NH3) loss from fragment 

were not labelled in the spectrum, but were common.  The inserts show examples of isotopic 

distribution peaks, i.e. the b25
2+ and y13

1+ ions, which must be resolved with high resolution mass 

spectrometry in order to accurately assign fragment ions.  The mass difference between the second 
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isotopic peak of y7 ion and the third isotopic peak of b21 ion was 0.0099 Da, and the resolving power 

at m/z 753 was 240,000.  The assigned fragments are listed in the Supporting Information Table S-1.
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Figure S2.  (A) Summarised a-, c-, y- and z-ion fragments observed in the (B) IR-ECD mass 

spectrum of the 4+ charge state hIAPP monomer.  The hIAPP sequence coverage from the IR-ECD 

MS/MS was 100%.  Amino acid side chain losses were not labelled in the spectrum, but were 

common.  The assigned fragments are listed in the Supporting Information Table S-2.
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Figure S3.  nESI mass spectrum of the early oligomers from 10 μM hIAPP aqueous solution only.  

hIAPP monomer (circle), dimer (square), trimer (star), tetramer (triangle), and pentamer (pentagon), 

were detected in the spectrum.  The peak intensity decreased gradually with increasing oligomer size.  

Inset, enlarge regions of spectra are shown for the labelled species.  Coloured shapes represent 

theoretical calculated species overlaid onto observed pattern.
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Figure S4.  (A) Summarised c- and z-ion fragments observed in the (B) ECD mass spectrum of the 

5+ charge state hIAPP dimer (in aqueous solution with 2% residual DMSO).  The amino acid side 

chain losses were not labelled in the spectrum but were common.  The isotopic distribution of the 

10+ charge state hIAPP tetramer was present and overlapped with the 5+ charge state hIAPP dimer 

during isolation, and higher order oligomers, i.e. tetramer, are observed in the dimer ECD spectrum.  

The assigned fragments are listed in the Supporting Information Table S-3.
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Figure S5.  (A) Summarised c- and z-ion fragments observed in the IR-ECD MS/MS of the 5+ dimer 

hIAPP.  Key IR-ECD fragments of (B) [M+z22]3+ (red), (C) [M+z23]3+ (blue), and (D) [M+z24]3+ 

(green) from the 5+ charge state hIAPP dimer with various IR pulse lengths.  When no IR laser was 

applied, no dimer fragments from M+z22 to M+z24 were observed.  When IR pulse length was set to 

0.03 s, an extra dimer fragment, M+z23, was shown (B).  Dimer fragments from M+z22 to M+z24 were 

identified from the spectrum while IR pulse length was increased to 0.05 s ((B) and (D) respectively).  

Coloured squares indicate simulated isotopic distributions in spectra where the fragment was detected 

and assigned.



8

Figure S6.  (A) Summary of  c- and z-ion fragments observed in the (B) ECD mass spectrum of the 

7+ charge state hIAPP dimer (in aqueous solution with 2% residual DMSO).  The side chain losses 

were not labelled for clarity.  An increased number of fragments are observed in the ECD mass 

spectrum of the 7+ charge state dimer than the 5+ charge state dimer spectrum.  The assigned 

fragments are listed in the Supporting Information Table S-4.
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Figure S7.  (A) Summary of c- and z-ion fragments observed in the (B) ECD mass spectrum of the 

8+ charge state hIAPP trimer (in aqueous solution with 2% residual DMSO).  The side chain losses 

were not labelled for clarity.  The assigned fragments are listed in the Supporting Information Table 

S-5.
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Figure S8.  Summarised fragments observed in the ECD mass spectrum of the (A) 5+ charge state 

dimer, (B) 7+ charge state dimer, and (C) 8+ charge state trimer of hIAPP, in aqueous solution.  

Examples of the smallest assigned dimer c-and z-ions from the ECD MS/MS of the 5+ and the 7+ 

charge state dimers are inserted, respectively.  Examples of the most critical trimer c- and z-ion from 

the ECD MS/MS of the 8+ charge state trimer are also inserted.  Coloured shapes represent theoretical 

calculated species overlaid onto observed pattern.  The assigned fragments are listed in the 

Supporting Information Tables S-6, S-7, and S-8.
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Figure S9.  (A) Mass spectrum of the early oligomers of an eight-residue segment of hIAPP 

(30TNVGSNTY37-NH2) in aqueous solution.  (B) The relative peak areas of monomer (black), dimer 

(red), trimer (blue), and tetramer (green) during the dissociation of the 3+ charge state tetramer of the 

eight-residue segment of hIAPP in the CAD MS/MS.  (C) Summary of the ECD MS/MS fragments 

of the 2+ charge state hIAPP segment in aqueous solution.  (D) TEM images The TEM images of the 

1-week 10 μM hIAPP segment solution.  The scale bars for each TEM image are inset.
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Figure S10.  (A) The CAD curve of the 4+ charge state hIAPP and 30TNVGSNTY37-NH2 in 1:1 at 

m/z 1190.  Only 13% of the mixture was successfully isolated and detected by the MS when no CAD 

energy was applied, which indicated the interaction between the biomolecules was very weak.  The 

mixture was completely dissociated when 3 V of additional CAD energy was applied.
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Table S1.  List of the assigned CAD MS/MS fragments of the 4+ charge state hIAPP monomer.
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Table S2.  List of the assigned IR-ECD MS/MS fragments of the 4+ charge state hIAPP monomer.
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Table S3.  List of the assigned ECD MS/MS fragments of the 5+ hIAPP dimer ion (in aqueous 

solution with 2% residual DMSO). M represents one hIAPP unit.
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Table S4.  List of the assigned fragments from the ECD mass spectrum of the 7+ charge state hIAPP 

dimer.  M represents one hIAPP unit.
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Table S5.  List of the assigned fragments from the ECD mass spectrum of the 8+ charge state hIAPP 

trimer ion (in aqueous solution with 2% residual DMSO).  M represents one hIAPP unit.
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Table S6.  List of the assigned ECD MS/MS fragments of the 5+ charge state hIAPP dimer (in 

aqueous solution only).  M represents one hIAPP unit.
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Table S7.  List of the assigned ECD MS/MS fragments of the 7+ charge state hIAPP dimer (in 

aqueous solution only).  M represents one hIAPP unit.
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Table S8.  List of the assigned fragments from the ECD mass spectrum of the 8+ charge state 

hIAPP trimer ion (in aqueous solution only).  M represents one hIAPP unit.
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Table S9.  List of the assigned fragments from the ECD mass spectrum of the 2+ charge state 

trimer of the hIAPP segment (30TNVGSNTY37-NH2).  M represents one hIAPP unit.
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Table S10.  List of the assigned fragments from the ECD mass spectrum of the 4+ charge state of 

[hIAPP + 30TNVGSNTY37-NH2] species.  


