SUPPLEMENTARY MATERIAL

Supplementary Figure S1. WRN activity on undamaged templates and on the templates
incubated with HNE. (A) Effect of HNE treatment of 37nt fork 22-15/22-15B
oligodeoxynucleotide on WRN helicase activity. Radiolabeled template was preincubated
with HNE and enzymatic assays were performed as described in Materials and Methods. (B)
Percent of control helicase activity from the data shown in (A). (C) Effect of HNE treatment
of 49nt forked, TelX/TelY oligodeoxynucleotide on WRN exonuclease activity.
Radiolabeled template was preincubated with HNE and enzymatic assays were performed.
(D) Percent of control exonuclease activity from the data shown in (C). Mock, control
enzymatic activity performed on templates that have been treated as HNE modified DNA but
without HNE. Lane 5, heat denatured helicase substrate.

Supplementary Figure S2. Sequence of the WRN protein. MS peptide coverage is denoted
in bold letters. Positions of the HNE adducted amino acids are indicated by big, red letters.
Functional WRN domains are highlighted in light blue (exonuclease), green (helicase,
including the Walker A motif, marked in yellow), magenta (RQC) and grey (HRDC). NLS is
highlighted in dark blue.

Supplementary Figure S3. HNE modified WRN was characterized by LC-MS-MS/MS
analysis. (A) Fragmentation spectrum of the ILPLMTIGMHLSQAVK peptide — modified at
His1290. (B) Fragmentation spectrum of the HGPDSGLQPSCDVNK peptide — modified at
Cys1367 and at Lys1371. (C) Fragmentation spectrum of the SKEEVGINTETSSAER
peptide — modified at Lys1389. During fragmentation, peptide dissociates into two fragments.
Fragments containing the N terminal part of the peptides are termed b series ions (Singly “b”
and doubly “b++” charged), and, respectively, fragments containing the C terminal part are
named y series ions (singly “y” and doubly “y++” charged) (51). Tables represent a list of
theoretical fragment ions calculated by the Mascot program, which served to identify
modified peptide (fragment ions found in the spectra are shadowed). Assignment of
dominating peaks from the spectra to the theoretical fragmentation ions definitely confirms
the modification.

Supplementary Figure S4. Modeled structure of helicase and RQC domain of the WRN
protein. (A) Stereo view of the hybrid model of the WRN protein helicase and RQC domain
(521-1089 aa). The model was derived as a combination of 20 homology models built
independently on the basis of E. coli RecQ catalytic core (PDB IDs: 10YW and 10YY) and
human RECQL1 (PDB IDs: 2WWY and 2V1X). ADP molecule bound structure built on the
basis of human RECQL1 is represented by magenta balls. Magnesium ion is marked as
yellow ball. (B) Ribbon representations of WRN modeled structure (dark blue) and structures
of E. coli RecQ (10YW - orange, 10YY — cyan) and human RECQL1 (2WWY - grey,
2V1X — magenta) are superimposed. (C) Stereo view of helicase and RQC domain of the
WRN protein with HNE modifications. Side chains of Lys577 and Cys727, which undergo
HNE addition, are denoted as red balls. The ADP residue is shown as magenta balls.
Magnesium ion is marked as a yellow ball. (D) The helicase and RQC domain of the WRN
protein with HNE adducted Lys577 and Cys727 and bound DNA substrate. DNA molecule
built on the basis of human RECQL1 (2WWY) is represented by grey sticks.



Supplementary Figure S5. Stereo view of structural changes in helicase and RQC domains
of WRN protein upon HNE adduction. The molecular surface representation of helicase and
RQC domains of the WRN protein with electrostatic potential (£25 kT/e, red-negative, blue-
positive, grey-neutral) before (A) and after HNE addition to Lys577 (B). A comparison of the
vicinity of native (C) and adducted Lys577 (D) shows some changes in molecular surface
around the ATP (ADP) binding pocket. (E) Surface representation of helicase and RQC
domains of the WRN protein after orthogonal rotation along the Y axis of 45° in relation to
the structure shown in (A). (F) Surface representation of helicase and RQC domains of the
WRN protein with HNE adducted at Cys727. A closer view of unadducted (G) and adducted
Lys727 (H) illustrates changes in atom charge and points to surface location of HNE
adducted to Lys727.
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