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Supplementary Information

Fig. S1: Top: Charge distribution in the FATC domains of different human PIKKs.
Negatively charged residues are colored red and positively charged ones blue. Bottom:
Sequence conservation of the FATC domains of ATM, ATR, SMG1, and TRRAP illustrated
by alignments of the respective sequences from different organisms. All sequence alignments

were generated using the program ESPript (1). See also Fig. 1B.

Fig. S2: Amino acid sequences of the used hDNAPKfatc GB1 fusion proteins and NMR
spectra of hDNAPK-gblent and of the GB1 tag with a factor Xa instead of a enterokinase site



(gblxa). Top: Superposition of the "H-"N-HSQC spectra of free "N-hDNAPKfatc-gblent
(black) and "N-gblxa (red). The resonance assignments that were derived based on the NMR
spectra for hDNAPKfatc-gblent are indicated by the one-letter amino acid code and the
sequence position. The amino acid sequences are shown below. The 56 residues of the GB1
domain are colored in red, the linking thrombin-enterokinase or thrombin-factor Xa sites and
the C-terminal 33 residues of the human DNA-PKcs FATC domain (4096-4128 in full-
length) in black. Residues corresponding to the thrombin cleavage site are additionally
labeled with a black circle and these corresponding to the enterokinase cleavage site with a
black asterisk. The small insert shows the spectral region containing the resonances for the

tryptophan side chain amide protons.

Fig. S3: NMR-titration of "N-hDNAPKfatc with DPC (A) and a 4:1 mixture of
DioctPA/DOPA (B). See also Fig. 2 A, B. In contrast to Fig. 2 the full 'H-""N-HSQC spectra
including the region showing the tryptophan side chain amide are shown. The color-coding is

indicated at the top of each plot.

Fig. S4: Evaluation of the influence of charged residues in the linking enterokinase (ent,
DDDDK) or factor Xa (xa, IEGR) site on the interaction of the respective GB1-hDNAPKfatc
fusion proteins with DPC micelles. A-B, Superposition of the '"H-"N HSQC spectra of the
hDNAPKTfatc-gblent and hDNAPkfatc-gb1xa in the presence of increasing amounts of DPC,
respectively. The used DPC concentrations and the respective color coding are indicated to

right side of each plot.

Fig. S5: Superposition of the 'H-"N-HSQC spectra of "N-hDNAPKfatc-gblent in the
absence (black) and presence of <30 mM DMPC liposomes (red) or <60 mM DMPC

liposomes (green). See also Fig. 2F.

Fig. S6: Chemical shift changes of hDNAPKfatc due the presence of high concentrations of
DPC micelles (150 mM, Fig. 2D) or DihepPC/DMPC bicelles (Fig. 2E) as a function of the
sequence position. The data was recorded using hDNAPKfatc-gblent. The chemical shifts of
the nuclei of the micelle-immersed state have been assigned as described in the methods
section. Assignments for residues of the bicelle-immersed form were adapted from those of

the micelle-immersed where this was possible based on a comparison of the respective



spectra in Fig. 2 D and E. The average chemical shift change for the backbone amide
nitrogen and proton AS(N,H)av for hDNAPKfatc due to the presence of DPC micelles or
DihepPC/DMPC bicelles was calculated as [(Ady)* + (Ad/5)*]"

Fig. S7: Supplementary NMR analysis of the interaction of selected human PIKK FATC
domains with different membrane-mimetics. A) Superposition of 'H-"N-HSQC spectra of
hATMfatc-gblent in the absence and presence of increasing amounts of DPC. The color
coding and the respective DPC concentrations are given in the spectrum. To better identify
the signals of the ATM FATC part, the spectrum of the GB1 tag (GB1-xa) is additionally
shown in green on top. B) Superposition of the natural abundance 'H-""N-HSQC spectra of

hSMG1fatc in the absence and presence of DihepPC micelles.

Fig. S8: Analysis of the interaction of the hATRfatc peptide with DPC micelles by 1D 'H-
NMR spectra. The spectrum of the free form is shown in blue, the one in the presence of 50
mM d.-DPC in red. The top panel shows the full spectrum. The middle panel shows only the
amide region. Here almost all signals arise from the protein. Only the sharp signal at about
7.6 ppm presumably arises from residual chloroform or another substance present in the DPC
stock. The bottom panel shows part of the aliphatic region. Here, several signals from buffer

substances are visible (see labels in the plot).

Fig. S9: The free isolated DNA-PKcs FATC domain is largely unstructured. The CD
spectrum of hDNAPKfatc (top) shows a minimum around 200 nm typical for unstructured
proteins and only a very weak minimum around 222 nm that usually together with a second
minimum a 208 nm indicates the presence of a-helical secondary structure. This is consistent
with the “C* secondary shifts measured for free hDNAPKfatc-gblent (Fig. 3) and the
measured "H” shifts (not shown) and *J ., coupling constants (bottom) of hDNAPK fatc. The
*Jinua coupling constants were derived from a 3D HNHA spectrum (grey uncorrected, black
corrected by 11% as suggested in the literature, see methods). Values below about 6-6.5 Hz
are typically observed in a-helical regions, whereas values above about 8-8.5 Hz are
characteristic for residues in B-sheets. Values in the range of about 6.5-8 Hz are typical for

protein regions undergoing conformational exchange (see also methods).



Fig. S10: A-C, additional secondary shifts for micelle-immersed hDNAPKfatc based on data
recorded using hDNAPK fatc-gblent. The '"H"secondary shifts are similar to the “C*-
secondary shifts given in Fig. 4A sensitive to the adopted secondary structure (2). The "H"-
and “N- secondary shift are not very sensitive to the particular secondary structure and were
just plotted to show that the respective chemical shift values of the micelle immersed state
deviate significantly from reported for random coil values (3). D, the shown table lists the
presence of 'H-'H NOE-correlations typically observed in helical protein regions (4) for

micelle-immersed hDNAPKfatc.

Fig. S11: Backbone dynamics of hDNAPKfatc-gblent in the free (A) and micelle-immersed
state induced by the presence of 150 mM DPC (B), in each subfigure: "N-T, (top panel), "N
-T, (middle panel) and {'H}-"N NOE values (bottom panel).

Fig. S12: Top two panels, additional secondary shifts for micelle-immersed hATMfatc to
complement Fig. 4B. The 'H"- and “N- secondary shift are not very sensitive to the particular
secondary structure and were just plotted to show that the respective chemical shift values of
the micelle immersed state deviate significantly from reported for random coil values (3).
Bottom plot, *J,y, values for micelle-immersed hATMfatc. For more explanations see

legend of Fig. S9. The data was recorded using the construct hATMfatc-gblent.

Fig. S13: Analysis of changes in the backbone dynamics of hATMfatc-gblent upon
interaction with DPC micelles based on {'"H}-"’"N-NOE data. The data for the free form is
shown in the top spectra, the one in the presence of DPC in the bottom ones. Positive peaks
are colored black and red, negative peaks in blue and yellow. Each plot shows a superposition
of the spectrum without (reference) and with NOE-effect. The plots to the right are the same
as the ones to the left but show additionally the spectrum of the GB1 tag followed by factor
xa site (gblxa) in green on top to facilitate the identification of the peaks corresponding to
the FATC part (no green peaks on top). For peaks corresponding clearly to the linker region
(mostly in the more crowded central region) or the FATC part (for comparison see also the
assigned spectra for hDNAPKfatc in Fig. 2 and SI Fig. S2) and that are labeled by numbers,
the NOE-values have been determined and are displayed below. The assignments for the
micelle-immersed ATM FATC domain are indicated by the one-letter amino acid code and

the sequence position. For labels in brackets the NOE value is not given below. Since several



peaks of the free state of the ATM FATC domain are not visible, presumably due to motional
averaging, which broadens them beyond detection, the respective chemical shift assignment

was hampered.
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Sommer et al., Sl Fig. S3

A Titration of hDNAPKfatc with DPC
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Sommer et al., SI Fig. S6

A Chemical shift changes for hDNAPKfatc due to DPC micelles (see Fig. 2D)

Ad(N,H)av (ppm)

Ad(N,H)av (ppm)

1,2

0,8

0,6

0,4

0,2

0,0 -
© AN PO O DD DO >H OO DO QO DD D NG L
Q” O” O Q7 Q" Q7 QO O O & N N D DN OB WY
R S N N I S S S NN e

residue

A D O O D A
SSRGS, A
LAEMAER RS SRR N S

Chemical shift changes for hDNAPKfatc due to Dihep-PC/DMPC bicelles (see Fig. 2E)

0,7

0,6

05

0,4

03

0,2

0,1

N N RIS
SCARNC N B IR RIS IR RS
W D W R R W W Y W

A @ OO DD > LA B
SUIRRS RS IR S BRI RN IO
PRI N RN R SN S RN R R M

residue



Sommer et al., Sl Fig. S7

A hATMfatc-gbtent

103F

free
L ]
1.1 mM DPC .
2.1 mM DPC '
108} ° «r °
e 2 5]
[ . L ]
48.8 mM DPC ‘n 20 _..
gb1xa ® ® 8
113} ° & o o .;4
£ =
g ® @ “ o .
g; oo b 9. ° - ". o
o - o
118} - o . - ' @
oo o,
:. ." [} ."..
PRy X
123} B '.‘Q'f’ Ui
fe ¢ 9 &
D &. s " )
» o °
1281 e ® ®
=] ”“ @ .
(5] ® s
10.6 10.1 9.6 9.1 8.6 8.1 7.6 71 6.6 6.1
'H (ppm)
B  nhsmaifatc
105r V.
L )
11071
Y
E cod®e
o
£ 115f
= (- ]
120} ~
° -
p s @
125+ '.Q o N )
Mlfree y
50 mM DihepPC
El 7

10

'H (ppm)



Sommer et al., Sl Fig. S8
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