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Dedicated MS/MS-techniques for top-down proteomics ID protein marker for breast cancer

are electron-induced fragmentation processes like Protein biomarker discovered by a MALDI-TOF MS

_ electron capture or electron transfer dissociation (ETD). Imaging experiment of a breast cancer tissue (Fig 3a) is

IntrOdUCthn -clz-:aerlgnetde rg:stt:itr:zncgg iLDral\ﬂﬁérfocr:?;ﬁc%i:élghblgcause a success-fully extracted and purified (Fig 3b).

* Increased resolving power with Maximum Resolution plethora of multiply charged and overlaid fragment ions ETD/PTR experiment (Fig. 3 ¢) of the isolated intact mul-
scan mode in a seamless scan range @ 4600 u/sec can be expected. i | A tiply charged protein leads to multiply charged ETD
enabling the detection of multiply charged fragments The complexity of the ETD MS/MS-data is significantly L AL L gl T — Her2 positve. | B fragments ion (z = 1-5) detected with the new Maximum
(z= 1-6). reduced when the initial ETD-step is followed by a i E Resolution Scan mode.
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Sequence characterization on intact proteins with on ra|§s avzlng tc;]werhreso vmcgll pgwer N an the trolled monoisotopic masses. Mascot Data leads to biomarker
ETD/PTR. SNAPII data processing leads to mass list present amazon the charge reauction Step 15 controtic identification with Mascot Score 126.
of singly charged fragments. Highly confident Protein leading to singly (and partially) doubly charged ETD-

ID by Mascot search. fragments. However, the charge reduction down to
ID and sequence characterization of biomarke singly charged ions lowers the resulting data quality
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MEthOdS ETD-fragments (z > 1-6). Charge deconvolution with i)TisQIysis ii) LC separation i) Fractionating  iV) ET#TR ( 2
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. . base searches of ETD/PTR MS/MS of standard proteins
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. . . . . (MW up to 16 kDa) result in the identification of the

The purified proteins were introduced into the ion trap intact protein (Table 1) , _ _

with offline nanospray (Triversa Nanomate). ETD/PTR of P ' 1 ©) ETD/PTR e amaZon s maximum resolution scan mode

the isolated protein is performed with reagent anions / (4600 u/sec) allows the seamless and fast

dedicated for either ETD or PTR. ; detection of a plethora of multiply charged

For protein marker ID and sequence characterization — | ETD-fragments (z =1 - 6)

tissue lysat was treated with ultrasonification in an ice 2) o 8wty D) = s 25 o0 22 <) | | |

bath. Extract was centrifuged with Vivaspin 5000 ultra- ; o e ol T T T | e Data processing with SNAP II generates a list

filtration unit. Supernatant was collected and separated e e | | of monoisotopic ETD-fragment masses,

with an Agilent mRP protein column into a 96-well plate. | m - - | enabling the ID of the intact protein by a

Fract_ion_s were measu_red with MALDI T_OF MS for peak L | Mascot data base search
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Fig 1. ETD/PTR of intact Myoglobin (200 fmol/ul); m/z= 653 a) MALDI Imaging results of a breast cancer tissue; HER2 positive/negative cells
[M+26H]26+ b) workflow for sample processing
Table 1: Top-down analysis of intact protein a) ETD MS/MS -> PTR; data processing with SNAP II™ i) Lysate of entire tissue cells, ii) LC-separation and fractionation,
ETD/PTR MS/MS applying the new maximum resolution scan mode, b), ¢) inset into Fig. 1a including the assignment of the ¢ and z*-fragment iii) biomarker identification, iv) sequence characterization with ETD MS/MS
data processing with SNAP II™ d) BioTools annotation of TD Mascot search result (score = 393; Table 1) of the c) ETD/PTR spectrum of an intact protein from a cell lysate (top); maximum resolution _
*treatment with DTT for the reductively opening of the cystein SS-bridges processed spectrum scan mode (4800 u/sec, resolution up to 5+ ions) data processing with SNAP II™ TO _ DOW n Proteo m ICS
**data base search with Mascot TD, surpass Mascot “s precursor mass limit > 16kDA e) RMS mass error 23 ppm from the Mascot data base search (Fig. 1d) d) BioTools annotation of Mascot search result of the processed spectrum p
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