
    

 

Figure S1: (A) Total ion current chromatogram of isocratically eluted proteins. (B) Extracted ion chromatogram of the protamine 

RRRRRRRRRRRRRRSRRRRGRK* (where * = di-aminopropylation). Proteins that did not retain on column were primarily detected 

from minutes 3-4. (C) Extracted ion chromatogram of the protamine RRRRRRKSRRRRRRRRRRSKGSRSPRRR*. Proteins that 

were washed off the column started eluting at ~10 minutes.  

Supplementary Fig 1. D’Ippolito et al. 2019 



 

Figure S2: (A) Total ion chromatogram of the gradient elution of proteins. (B) The extracted ion chromatogram of 100 fmol of 

vasoactive intestinal peptide and angiotensin I. These peptides are used as internal standards. (C) The extracted ion chromatogram 

of the protamine RRRRRRRHGRKGKKPKRHRRRRRRRRRGRRKAHRGRKKKRGGRRKGKRRHRRRRR* (where * = di-

aminopropylation). The protamines detected eluted from the column from ~11 minutes to ~22 minutes with the maximum height at 

~13 minutes. (D) The extracted ion chromatogram of Ribosomal Protein S30. Unlike the protamines, these proteins eluted as a 

defined peak shape. 

Supplementary Fig 2. D’Ippolito et al. 2019 



Supplemental Table 1: Additional Mass Sepctrometry Infomration for Identified Protamines.
The lower portion contain protamines identified in low abundance. Amino acid is brackets do not have a corresponding fragment ion to confirm sequence.

Protein Name
NCBI 

Accession 
Number

Sequence Modifications M+H Observed m/z Precursor 
Charge

HCD MS3 

Taken?
Notes

PL-1 (MpPRM) BAU71552
RRRRRRKSRRRRRRRRRRSKGSRSPRRR* Di-aminopropanelation (C-

terminus)
3955.51 495.3208 8 No

PL-1 (MpPRM) BAU71552
RRRRRRKSRRRRRRRRRRSKGSRSPRR* Di-aminopropanelation (C-

terminus)
3799.41 543.6367 7 No

PL-1 (MpPRM) BAU71552
RRRRRRRHHKKGKKKGRRRRRKRRRGRR* Di-aminopropanelation (C-

terminus)
3942.56 438.9591 9 Yes

PL-1 (MpPRM) BAU71552
RRRRRRRRRRRRRRSRRRRGRK* Di-aminopropanelation (C-

terminus)
3313.16 553.0345 6 No

PL-3 PTQ32223
RRRRRRRHGRKGKKPKRHRRRRRRRRRGRRKAHRGRKKKRGGRRKGKRRHRRRRR* Di-aminopropanelation (C-

terminus)
7466.75 575.2967 13 No

PL-2 PTQ35141
RSTSRSRSRGRRRRRRRHRRRRGRRRRGRK* Di-aminopropanelation (C-

terminus)
4082.51 584.0801 7 No

PL-1 (MpPRM) BAU71552
RRRRRRKSRRRRRRRRRR[SKGSH]SPRR* Di-aminopropanelation (C-

terminus)
3780.36 540.9152 7 No

PL-1 (MpPRM) BAU71552 RRRRRRKSRRRR[RRTVDRRRRRRRRRRR] 4139.33 690.7283 6
Very poor C-terminal coverage limits the deduction of 

sequence. The residues within the brackets are unknown 
and may contain different amino acids

PL-1 (MpPRM) BAU71552 RRRRRRKSRRRRRRRRRRSKGSRSPRRRHSSR 4366.65 546.7151 8
PL-3 PTQ32223 RRRRRRRHGRKGKKPKRHRRRRRRRRRGRRKAHRGRKKKRGGRRKGKRRHRRRRR[GKSH] 7819.01 602.4605 13



Annotated ETD MS2 Spectra
This document contains the spectra obtained from the analysis of Marchantia polymorpha protamines. 
Each observed protamine in this document contains a page with the spectrum on a single axis, multiple 
pages for the manual annotation, and a page containing theoretical fragment masses.
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Pages Sequence

2-6 RRRRRRKSRRRRRRRRRRSKGSRSPRRR*

7-12 RRRRRRKSRRRRRRRRRRSKGSRSPRR*

13-16 RRRRRRRHHKKGKKKGRRRRRRKRRRGRR*

17-22 RRRRRRRRRRRRRRSRRRRGRK*

23-30 RRRRRRRHGRKGKKPKRHRRRRRRRRRGRRKAHRGRKKKRGGRRKGKRRHRRRR*

31-35 RSTSRSRSRGRRRRRRRHRRRRGRRRRGRK*

36-38 RRRRRRKSRRRRRRRRRR[SKGSH]SPRR*

39-41 RRRRRRKSRRRR[RRTVDRRRRRRRRRRR]

42-45 RRRRRRKSRRRRRRRRRRSKGSRSPRRRHSSR

46-51                  RRRRRRRHGRKGKKPKRHRRRRRRRRRGRRKAHRGRKKKRGGRRKGKRRHRRRRR[GKSH]
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