Fast photochemical oxidation of nucleic acids coupled to high-resolution mass spectrometry
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Interaction between transcription factors and nucleic acids plays crucial role in cells. Understanding the mechanism a) FPOP experiment 842715 \ b)
of protein-DNA interaction and its mutual dynamics gives a broad overview of its role in various biological processes. a
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Structural proteomics has undergone a remarkable growth in recent years, which had a huge impact in the field A Yy O YAy
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of structural and molecular biology. Structural proteomics methods offer the possibility to answer the questions related to MM 50 84 8a 82 82 3 83 S $3 83 83 83 ¢3 S 8. 8u 8u 8u 8u 8. 08 03 8388 g 0g s
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structure and dynamics of protein complexes. Beyond well-established MS-based methods, radical covalent labelling has 844 846 848 mi R e i% 3939 35 35 19 35 23 15 35 1§ 33 3% CRowRe 8 25 29 3% 27 4% 4% 7% i35 i3 i3 ;i3 i¢
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b) Bottom-up approach c) Analysis of DNA fragments :, : % | ;f SN : b * LT
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Model protein: We used a DNA binding model consisted of FOXO4 protein and its cognhate Insulin response element, IRE. b ﬂﬂ% l 1 m r m 1 1 m Wm h ﬁﬁ Fﬁﬁ : 7 Fﬂ ﬂ% f m Eﬁhﬁ ﬂﬂﬂ rﬂm
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Complex formation: To form a complex, FOXO4-DBD and IRE were mixed in molar ratio 1:1. Native electrophoresis (Figure 1a) and % 5GC o AGCOHT OAGTOHCORAGAOAORGC OADAGC ®GHo CY 3.CHTOCOAGCT S AGCGCOHT ST o TOTOGOTIOT® G oCHo G5
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FPOP setup: Both protein and dsDNA were submitted to FPOP alone and in a complex. FPOP was performed in 150 mM ammonium °f {{.@? Eo o e ot ﬂ < s
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acetate buffer, pH 6.8 . To modify the apo/holo forms (Figure 1c), a KrF excimer laser (Coherent Inc., USA) was used to dissociate H,O, g7 : J L g7 Ll : J %
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Mass spectrometry: (Figure 2) Collected samples were split for bottom-up and top-down analyses. Modified AA residues were Sof J} | ' 26 I
identified in DDA mode and extent of modification was calculated from MS trace (timsToF Pro, Bruker Daltonics). The DNA damage LC-MS/MS LC-MS (ESI') m T % 67 *
initiated by hydroxyl radicals was evaluated by DIA analysis (solariXXR 15T, Bruker Daltonics). ” .- ..
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B RESULTS |

Fast nhotochemical oxidation Figure 4: Extent of oxidative damage determined by quantification of individual DNA fragments separated in LC-MS analysis.
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b C Sample in 15OTI\{[| H 6.8 Figure 2: Intact mass spectra of +14 charge state of FOXO4-DBD (black) and its respective oxidized apo ( ) and holo ( ) forms after laser o ° ® e
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10+ 1. Quantitative analysis of DNA fragments was done using LC-MS analysis in DIA mode (c).
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Figure 1: Optimization of the assembly of FOXO4-DBD/IRE g 181 5 0= 5 05 55 P 5 5 6 L. T. IS RINRIS NS =1 S EP '.E'.
complex using native electrophoresis and GelRed® and CBB R-250 &’Q& R \Q‘»@Q@ & *@b‘@@& & & $§$§$&x @\%«@@ & F \@\@@ K\@%&@%@ \”\%@%@ & & @\«g <& @\@@@@Q@ N Dat.a were resolved at § single am.inc.> acid res.olution using bottom-up appro.ach (Figure 3). The DNA damage initiated by hydroxy!
staining (a). Confirmation of FOXO4-DBD/IRE complex formation & & & & & & & s radical attack was examine to obtain information about the damage of DNA (Figure 4a, 4b).
by native electrospray experiment (b). Experimental FPOP setup (c). Figure 3: Quantification of modified residues detected by bottom-up analysis. B Results, which were visualized on FOXO4/IRE structural model (based on 3L2C), demonstrate the potential of FPOP

as a technique for surface analysis of protein/DNA complexes, (Figure 5).
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