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Supplementary Data Figures
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Figure S1. (A) A representative diagram of monosubstituted hydrocarbon stapling
using a pair of 2-(4’-pentenyl)glycine (mS5);! (B) Maleimide stapling using
dibromomaleimide.?
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Figure S2 Direct titration of FAM-Ahx-HRK with BCL-x, (FAM-Ahx-HRK (50nM) BCL-x,
(6nM-125uM) 20mM Tris, 150mM NaCl, pH 7.6, 20 °C; the observed K4 agrees with
the value in literature.?



0.10 1

HRKC1 (5.0 + 0.7 uM)
HRKS1 (5.4 + 0.6 pM)
HRKC2 (>50 pM)
HRKS2 (>50 pM)
HRKC3 (3.4 £ 0.3 pM)
HRKS3 (1.6 £ 0.1 pM)

Anisotropy
© o o o o
o o o o o
S N & & o
1 1 1 1 1

A 6o 4 » o

-0.02 +

100 10" 102 103 10* 10°
Competitor Conc. (nM)

Figure S3 Competition FA results for HRKC1, HRKS1, HRKC2, HRKS2, HRKC3 and HRKS3
(20 mM Tris, 150 mM NacCl, pH 7.6, 250 nM BCL-x,, 50 nM tracer, 20 °C).
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Figure S4 Competition FA results for HRKC5, HRKS5, HRKC6, HRKS6, HRKC7 and HRKS7
(20 mM Tris, 150 mM NaCl, pH 7.6, 250 nM BCL-x,, 50 nM tracer, 20 °C).
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Figure S5 Competition FA results for HRKC8, HRKS8, HRKC9, HRKS9, HRKC10 and
HRKS10 (20 mM Tris, 150 mM NaCl, pH 7.6, 250 nM BCL-x,, 50 nM tracer, 20 °C).
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Figure S6. CD spectra for HRKC1, HRKS1, HRKC2, HRKS2, HRKC3 and HRKS3 (peptide

concentration: 50 uM, 20 mM phosphate, 100 mM NaCl, pH 7.4)
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Figure S7. CD spectra for HRKC5, HRKS5, HRKC6, HRKS6, HRKC7 and HRKS7 (peptide
concentration: 50 uM, 20 mM phosphate, 100 mM NacCl, pH 7.4)
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Figure S8. CD spectra for HRKC8, HRKS8, HRKC9, HRKS9, HRKC10, and HRKS10 (peptide
concentration: 50 uM, 20 mM phosphate, 100 mM NacCl, pH 7.4)



Table S1 FA results of HRKS4 variants with different staples?

SAAQLTAX; RLKX,LGDELHQRTMW

Peptide Staple X1 X5 HRK/BCL-x,
(LM)®
HRK-wt None Ala Ala 22+0.1
HRKC4 None Cys Cys 5.6+0.9
HRKS4 Maleimide Cys Cys 0.9+0.1
HRKS4-xylene m-Xylene Cys Cys 1.2+0.1
HRKC4-DCys None D-Cys D-Cys 21.4+2.7
HRKS4-DCys Maleimide D-Cys D-Cys 16.5+1.4
HRKC4-ChC None Cys hCys 2910.1
HRKS4-ChC Maleimide Cys hCys 0.8+0.1
HRKC4-hCys None hCys hCys 2.6+0.3
HRKS4-hCys Maleimide hCys hCys 1.9+0.2
HRKL4-hydrocarbon Unstapled mS5 mS5 1.8+0.3
HRKS4-hydrocarbon hydrocarbon mS5 mS5 1.7+0.1

aHot-spot residues are highlighted in bold; all peptides are N-terminal acetylated and C-terminal
amidated; the residues participating in the formation of constraints are referred to as X; and X,,
and highlighted in red; mS5 denotes 2-(4’-pentenyl)-glycine; ® conditions: 20 mM Tris, 150 mM
NaCl, pH 7.6, 50 nM tracer, 250 nM BCL-x_.
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Figure S9. Competition FA results for HRKS4, HRKS4-xylene, HRKC4-DCys, HRKS4-DCys,
HRKL4-hydrocarbon and HRKS4-hydrocarbon (20 mM Tris, 150 mM NaCl, pH 7.6, 250
nM BCL-x,, 50 nM tracer, 20 °C).
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Figure $10. Competition FA results for HRKS4, HRKC4-ChC, HRKS4-ChC, HRKC4-hCys
and HRKS4-hCys (20 mM Tris, 150 mM NaCl, pH 7.6, 250 nM BCL-x;, 50 nM tracer, 20
°C).
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Figure S11. Direct titration of FAM-Ahx-HRK with MCL-1 (FAM-Ahx-HRK (50nM) MCL-
1 (6nM-125uM) 20mM Tris, 150mM NacCl, pH 7.6, 20 °C).
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Figure S12. Virtual alanine scan results for NOXA-B/MCL-1 (PDB ID: 2JM6)

I BID/BCL-x, (PDB ID: 4QVE)

12 4 [ |BID/MCL-1 (PDB ID: 2KBW)

10 L

AAG (kJ/mol)
(o]
1

o
=
—
)
*

Figure S13. Comparison of virtual alanine scan results for BID/BCL-x_ (PDB ID: 4QVE)
and BID/MCL-1 (PDB ID: 2KBW) (asterisks denote the missing residues in the
BID/BCL-x, structure)
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Figure S15. Virtual alanine scan results for Beclin-1/BCL-x, (PDB ID: 2PON)
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Figure $16. Competition FA results of HRK-s (a) for inhibition of HRK/BCL-x, (20 mM
Tris, 150 mM NaCl, pH 7.6, 250 nM BCL-x,, 50 nM tracer, 20 °C); (b) for inhibition of
HRK/MCL-1 (20 mM Tris, 150 mM Nacl, pH 7.6, 200 nM MCL-1, 50 nM tracer, 20 °C).

Table S2 FA results for the shorter HRK-based peptides

Peptide Sequence? ICso 1Cso Selectivity
HRK/BCL- HRK/MCL- index (ICsq
h1 — hz b3 h4 X (UM)® 1 (uM)e ratio MCL-
1:BCL-x,)¢
BAD-wt NLWAAQRYGRELRRMSDEFVDSFKK 0.5 + 0.05 >50 >96.1
BAD-s RYGRELRRMSDEFVDSFKK 14.4+3.2 >50 >3.4
Beclin-1-wt TMENLSRRLKVIGDLEDIMS  15.1+2.4 ND NA
HRK-wt SAAQLTAARLKALGDELHQRTMW 2.2+0.1 2.7+0.2 1.2
HRK-s SAAQLTAARLKALGDELHQ 21.7 7.7 >50 >2.3
HRK-1 SAAQLYAARLKALGDELHQ 8.5+0.9 >50 >5.8
HRK-2 SAAQLYAARLKALGDEFHQ 1.1+0.1 >50 >45.4
HRK-3 SAAQLYAARLKAZGDEFHQ NF >50 NA
HRK-4 SAAQLLAARLKALGDELHQ 1.4+0.1 3.5%1.2 2.5
HRK-5 SAAQLLAARLKAFGDEFHQ 1.0+0.1 16.0%4.4 16.0
HRK-hybrid SAAQLYAARLKAFGDEFHQ 0.9+0.1 >50 >55.5
HRKC4H SAAQLYACRLKCFGDEFHOQ 19.9 +3.8 >50 >2.5
HRKS4H SAAQLXAQEC_FGDEEHQ 84+1.6 >50 >5.9

3Hot-spot residues are highlighted in bold; the conserved h1-h4 positions and incorporated
cysteines are underlined; the maleimide constraint crosslinking two cysteines is highlighted in
red; all peptides are N-terminally acetylated and C-terminally amidated; Z denotes norleucine;
b NF: the original data could not be fitted; conditions: 20 mM Tris, 150 mM NaCl, pH 7.6, 50 nM
tracer, 250 nM BCL-x;; ¢ ND: not determined; ¢ NA: not applicable
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Figure S17 Direct FA titration of FAM-Ahx-Beclin-1 with BCL-x, (FAM-Ahx-Beclin-1
(150nM) BCL-x, (6nM-125uM) 25mM Tris, 150mM NaCl, pH 7.4, 20 °C).
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Figure 18. Competition FA results for HRK-wt, BAD-wt, BAD-s and Beclin-1-wt (20 mM
Tris, 150 mM NaCl, pH 7.6, 250 nM BCL-x,, 50 nM tracer, 20 °C).
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Figure S21. Proteolysis of HRK-wt, HRKC4 and HRKS4 using trypsin.



Experimental Methods
Solid phase peptide synthesis

Rink amide resin, Oxyma, HOBt, DIC and Fmoc-L-amino acids were purchased from
Fluorochem (UK). Dimethylformamide (DMF) was purchased from Sigma-Aldrich (UK).
The designed peptides were synthesised using standard Fmoc-based solid-phase
methods on a LibertyBlue microwave-assisted automated peptide synthesiser (CEM;
Mathews, NC, USA). Microwave-assisted Fmoc deprotection was achieved by
treatment with 20% piperidine in DMF; for peptides containing aspartic acid, 5% formic
acid was added to minimise the formation of aspartimide. Amino acids were coupled
with Oxyma/DIC under microwave assistance. Upon completion of automated peptide
assembly, all peptides were acetylated except the precursors of fluorescent labelled
tracers. To make fluorescent labelled tracers, N-terminally free peptides were coupled
with Fmoc-Ahx-OH, followed by deprotection using 20% piperidine in DMF and final
coupling with 5(6)-carboxyfluorescein (Fisher Scientific, UK) using HOBt/DIC at room
temperature overnight. All peptides were cleaved by TFA/H,O/TIPS/DODT (92.5:2.5:
2.5 : 2.5) for 3 hours at room temperature. Cleavage cocktail solutions were
concentrated under nitrogen flow and crude peptides were precipitated with
treatment of cold diethyl ether (diethyl ether: cleavage cocktail=10:1). Crude peptides
were redissolved in acetonitrile/H20 (1:1), purified using a 1260 Infinity Il preparative
HPLC system (Agilent; Santa Clara, CA, USA) and then lyophilised to afford pure solid
peptides for further study.

Incorporation of constraints

Maleimide Each purified linear peptide was dissolved in acetonitrile/phosphate buffer
(ratio=3:7; peptide concentration: 4 mg/mL; phosphate buffer: 20 mM phosphate, 150
mM NacCl, pH = 7.8) and transferred into a 15 mL centrifuge tube. TCEP (2 equiv.) was
added and the peptide was agitated for 30 mins to reduce any disulfide bonds.
Thereafter, dibromomaleimide (solution in acetonitrile, 2 equiv.) was added and the
peptide was agitated for 2 h. A colour change to yellow was observed during the
reaction. The reaction was monitored by LC-MS. Upon completion of the reaction,
peptide solutions were injected directly into preparative HPLC to isolate final
maleimide-constrained products.

m-Xylene After being dissolved and transferred as mentioned above, each peptide was
treated with TCEP (solution in phosphate buffer, 2equiv.) for 30 mins to reduce
disulfide bonds, followed by addition of 1,3-bis(bromomethyl)benzene (solution in
DMF, 2 equiv.) and DIPEA (4 equiv.). The reacting solution was agitated for 2 h and
monitored by LC-MS. Upon completion of the reaction, reaction mixtures were purified
using preparative HPLC.

Hydrocarbon Fmoc-(S)-2-(4-pentenyl)glycine was synthesised as previously described
and used as a building block for hydrocarbon stapled peptides.! After peptide
assembly, the on-resin peptide was acetylated and transferred to a round bottom flask.
Grubbs 1st generation catalyst (0.10 equiv.) was added, followed by addition of
anhydrous dichloroethane (DCE, 5 mL). The reaction was stirred in the dark for 4 h
under nitrogen flow and repeated by addition of fresh catalyst (0.1 equiv.). The resin
bound peptide was washed with DCE (3 times), cleaved and then crude peptide was
purified using prep-HPLC.



Virtual alanine scanning

The crystal structures of BAD/BCL-x, (PDB ID: 1G5J) and HRK/SPPV14 (PDB ID: 6XY4)
were selected for virtual alanine scanning. The homology model of HRK/BCL-x, was
generated and optimised in Rosetta (see below). The three structures were uploaded
individually on the BAIlaS server,* which is based on the Bristol University Docking
Engine (BUDE).> Beclin-1/BCL-x, (PDB id: 2PL1) and MULE/MCL-1 (PDB id: 5C6H) were
also uploaded for identification of hot-spot residues in the sequences. Contributions of
>4.2 kJ mol-1 were considered as significant.

Generation of homology models:

The ligand peptides were extracted from the original structures in PyMol. The extracted
ligands were aligned into the binding sites of the corresponding receptors in PyMol and the
originally bound ligands were removed from the complexes. Thereafter, the generated
structures were repacked in Rosetta to remove small clashes.

Repack script that was used :
<ROSETTASCRIPTS>
<SCOREFXNS>
</SCOREFXNS>
<TASKOPERATIONS>
<InitializeFromCommandline name="ifcl" />
<RestrictToRepacking name="rtr" />
</TASKOPERATIONS>
<FILTERS>
</FILTERS>
<MOVERS>

<PackRotamersMover name="repack" scorefxn="talaris2014"
task_operations="ifcl,rtr" />

<MinMover name="minimize_sc" scorefxn="talaris2014" chi="1" bb="0"
jump="0" type="dfpmin_armijo_nonmonotone" tolerance="0.0001" />

</MOVERS>
<APPLY_TO_POSE>
</APPLY_TO_POSE>
<PROTOCOLS>
<Add mover="repack" />
<Add mover="minimize_sc" />

</PROTOCOLS>



</ROSETTASCRIPTS>

Options file that was used:
-in:file:fullatom

-out:file:fullatom

-linmem_ig 10

-ex1

-ex2

-use_input_sc

-score:weights talaris2014.wts
-corrections:restore_talaris_behavior true

-out:file:scorefile repack_1.fasc

BAlaS modelling:

All structures which were used to carry out BAlaS modelling were uploaded on the Bude
Alanine  Scanning server (https://pragmaticproteindesign.bio.ed.ac.uk/balas/) and
summarised in Table S3.

Table S3 A summary of structures that were used to carry out BAlaS modelling.

Structure Ligand Receptor PDB ID
HRK/SPPV14 HRK SPPV14 6XY4
BAD/BCL-x, BAD BCL-x, 1GS5)

HRK/BCL-x, HRK (extracted from | BCL-x, (extracted from | Homology model

6XY4) 1G5)J)

BID/BCL-x, BID BCL-x, 4QVE
BID/MCL-1 BID MCL-1 2KBW
MULE/MCL-1 MULE MCL-1 5C6H
NOXAB/MCL-1 NOXAB MCL-1 2JM6
Beclin-1/BCL-x, Beclin-1 BCL-x, 2PON

Circular dichroism

The peptides were dissolved in phosphate buffer (peptide concentration: 50 uM, 20 mM
phosphate, 100 mM NaCl, pH 7.4) to a final concentration of 50 uM. The CD spectra were
obtained on a Chirascan circular dichroism spectrometer (Applied Photophysics, UK), at 20 °C,
using a 1 mm quartz cuvette. The parameters were set as follows: wavelength 195-260 nm,
scan speed 5 nm min-1, step resolution 1nm. The spectra were averaged over triplicates after
subtracting buffer baselines. The percentages of helicity were calculated based on the mean
residue ellipticity at 222 nm using the following equation:


https://pragmaticproteindesign.bio.ed.ac.uk/balas/

(61222 = [0
=2 Dy
[e]max - [9]0 7

Where [B],,, is the observed residue ellipticity at 222 nm calculated using:
[6]222=1/n-[B]4s/(10:I-C), where n = number of residues; [0],,s = measured value in mdeg; C =
sample concentration (mol/L); | = path length of the cuvette in cm. [0], is the mean residue
ellipticity of a random coiled peptide and calculated as (2220-53T). [6].x is the theoretically
maximum mean residue ellipticity of a n-mer helical peptide and equals to [6].. - (n-3)/n,
where [0].. equals to (-44000 + 250T) (T is the temperature of peptide solutions in Celsius; 20
°C was used in the calculations in this study).

Protein expression

The pET28a HIS-SUMO BCL-x, (chimera with BCL-2, 1-209, missing 27-82) & was over-
expressed in the E. coli strain BL21 and the pET28a HIS-SUMO MCL-1 (172-327) was
over-expressed in the E. coli strain Rosetta 2. Cells were resuspended in 25 mM Tris,
500 mM NacCl, pH 8.0 solution and lysed using sonication. The lysate was spun down
and the supernatant was filtered before applied to a 5mL HisTrap column. The HisTrap
was then washed with 10 CV of 25 mM Tris, 500 mM NaCl, 15 mM imidazole, pH 8.0
solution followed by elution with 25 mM Tris, 500 mM NaCl, 300 mM imidazole, pH 8.0
solution. The His-SUMO tag was cleaved in overnight dialysis (25 mM Tris, 250 mM
NaCl, pH 8.0) at 4 °C with Smt3 protease, Ulpl. Uncleaved materials and residual HIS-
SUMO tag were removed by reapplication to a HisTrap; the flow-through was collected
and further purified using a Superdex 75 SEC system (GE healthcare; Chicago, IL, USA).

Fluorescence anisotropy

Fluorescence anisotropy assays were performed using 384-well plates (Greiner Bio-
one, UK). Each assay was performed in triplicates and fluorescence anisotropy was
measured using an EnVisionTM 2103 MultiLabel plate reader (Perkin EImer; Waltham,
MA, USA). Excitation wavelength of 480 nm (30 nm bandwidth) and emission
wavelength of 535 nm (30 nm bandwidth) were used for the FAM labelled peptides. All
assays were performed in 20mM Tris, 150 mM NaCl, pH 7.6 solutions. Fluorescence
anisotropy data were processed and analysed as previously described.” Briefly, the
measured data of the P (perpendicular intensity) and S (parallel intensity) channels were
subtracted by the corresponding control wells, and used to calculate the intensity and
anisotropy using the following equations:

I=Q2PG)+S#O) 2

r=(S-PG)/1#03



L = T =Tmin #0
b= #
A(rmax - T) T = Thin 4

_ (k+x+[FL]) - JOe+x +[FL? - 4 x [FL])#O

y 2 5

Y=Thax T —#0
1+ (/%) 4

Where | = total intensity; P = perpendicular intensity; S = parallel intensity; G = instrument
factor which was set to 1.1 for all assays; r = anisotropy; L, = ligand bound fraction; A = 1, [FL]
= fluorescent ligand concentration; k = Ky; y = L, x Flu-tracer and x = added protein
concentration. For analysis of direct titration FA assays, equations (3), (4) and (5) were used
to calculate Ky values. For competition FA assays, the average anisotropy and the average
standard deviation of the values derived from equation (3) were calculated and fit to a
sigmoidal logistic model (equation (6)) using Origin 2021.

Proteolysis

Each peptide was dissolved in Tris buffer (20 mM Tris, 150 mM NacCl, pH 7.5) to a final
concentration of 150 uM. a-chymotrypsin or trypsin was prepared as a stock solution of 600
nM and added to the peptide solutions (n/n=1/25000). Then the mixtures were incubated at
37 °C, with aliquots removed after 0, 5, 15, 30, 60 and 90min. Test samples were quenched in
the same volume of acetonitrile containing 2% TFA. All assays were repeated three times. The
HPLC analysis was performed on an Agilent 1290 Infinity |l HPLC analytical system (20 uL
injection, 0.5 mL min-1 flow rate, 5-95% acetonitrile:water gradient, 10 min run time). The
HPLC time points were converted into a percentage of the original substrate (S), and plotted
as a natural logarithm (InS) against time (t) in minutes. Half-lives (t;,,) were calculated by
dividing —In(2) by the slope of the graph, plotted in Origin 2021.
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Peptide characterisation

Summary of expected peptide masses and purities (HPLC) of the targeting peptides

Peptide Sequence Massexp Purity
HRK-wt Ac-SAAQLTAARLKALGDELHQRTMW-NH, 2607.3704 98%
FAM-Ahx-HRK FAM-Ahx-SAAQLTAARLKALGDELHQRTMW-NH, 3036.4916 99%
HRKC1 Ac-SCAQLCAARLKALGDELHQRTMW-NH, 2641.3040 89%
HRKS1 Ac- SQATLQAARLKALGDELHQRTMW—NHZ 2734.2890 99%
HRKC2 Ac-SACQLTCARLKALGDELHQRTMW-NH, 2671.3145 99%
HRKS2 Ac- SAéQ_|LTgARLKALGDELHQRTMW—NH2 2764.2996 99%
HRKC3 Ac-SAACLTACRLKALGDELHQRTMW-NH, 2614.2931 99%
HRKS3 Ac—SAAQLTQIRLKALGDELHQRTMW—NHZ 2707.2781 99%
HRKC4 Ac-SAAQLTACRLKCLGDELHQRTMW-NH, 2671.3145 99%
HRKS4 Ac- SAAQLTAQ'EKQILGDELHQRTMW—NH2 2764.2996 91%
HRKC5 Ac-SAAQLTAARLKCLGDCLHQRTMW-NH, 2613.3090 99%
HRKS5 Ac- SAAQLTAARLKQTDQLHQRTMW—NHz 2706.2941 98%
HRKC6 Ac-SAAQLTAARLKALCDELCQRTMW-NH, 2619.3084 92%
HRKS6 Ac- SAAQLTAARLKALQDE'_LQ'QRTMW—NH2 2712.2935 90%
HRKC7 Ac-SAAQLTAARLKALGCELHCRTMW-NH, 2570.3032 84%
HRKS7 Ac- SAZ—\QLTZ—\ARLKALGQEERTMW—NHz 2663.2883 99%
HRKC8 Ac-SAAQLTAARLKALGDCLHQCTMW-NH, 2528.2450 99%
HRKS8 Ac- SAAQLTAARLKALGDQL'TQQITMW—NHz 2621.2301 95%
HRKC9 Ac-SAAQLTAARLKALGDELCQRTCW-NH, 2545.2894 97%
HRKS9 Ac- SAAQLTAARLKALGDELQQEW—NHz 2638.2744 99%
HRKC10 Ac-SAAQLTAARLCALGCELHQRTMW-NH, 2570.2668 96%
HRKS10 AC—SAAQLTAARLQA'EELHQRTMW—NHz 2663.2519 98%
HRKC4-DCys Ac-SAAQLTACRLKCLGDELHQRTMW-NH, 2671.3145 86%
HRKS4-DCys Ac—SAAQLTA'QR_|LKQLGDELHQRTMW—NH2 2764.2996 90%
HRKC4-hCys Ac-SAAQLTAhCRLKhCLGDELHQRTMW-NH, 2699.3458 97%
HRKS4-hCys Ac—SAAQLTAh_C'Elh_CLGDELHQRTMW—NHz 2792.3309 88%
HRKCA4-ChC Ac-SAAQLTACRLKhCLGDELHQRTMW-NH, 2685.3302 82%
HRKS4-ChC Ac—SAAQLTAQ@LGDELHQRTMW—NHg 2778.3153 93%
HRKS4-xylene Z-\C—SAAQLTAQR'TKQLGDELHQRTMW—NHz 2773.3615 96%
HRKL4- Ac-SAAQLTAmMSS5RLKmS SLGDELHQRTMW-NH, 2715.4643 80%
hydrocarbon —

HRKS4- Ac-SAAQLTAmMSS5RLKmS5LGDELHQRTMW-NH, 2687.4330 99%
hydrocarbon

HRK-S Ac-SAAQLTAARLKALGDELHQ-NH, 2033.1018 93%
HRK-1 Ac-SAAQLYAARLKALGDELHQ-NH, 2095.1174 95%
HRK-2 Ac-SAAQLYAARLKALGDEFHQ-NH, 2129.1018 80%
HRK-3 Ac-SAAQLYAARLKAZGDEFHQ-NH, 2129.1018 81%

HRK-4 Ac-SAAQLLAARLKALGDELHQ-NH, 2045.1382 76%




HRK-5
HRK-hybrid
HRKC4H
HRKS4H
BAD-wt
BAD-s
Beclin-1-wt

FAM-Ahx-
Beclin-1

Ac-SAAQLLAARLKAFGDEFHQ-NH,

Ac-SAAQLYAARLKAFGDEFHQ-NH,

Ac-SAAQLYACRLKCFGDEFHQ-NH,

| |
Ac-SAAQLYACRLKCFGDEFHQ-NH,

Ac-NLWAAQRYGRELRRMSDEFVDSFKK-NH,

Ac-RYGRELRRMSDEFVDSFKK-NH,

Ac-TMENLSRRLKVTGDLFDIMS-NH,
FAM-Ahx-TMENLSRRLKVTGDLFDIMS-NH,

2113.1069
2163.0861
2227.0303
2320.0154
3142.5883
2459.2492
2366.2086
2795.3299

89%
75%
95%
95%
80%
94%
93%
83%

Summary of peptide HRMS data

Peptide [M+3H¥*0ps  [M+3H]3*ey [M+4H]* ops [M+4H]*¢y,
HRK-wt 870.1318 870.1307 652.8517 652.8499
FAM-Ahx-HRK 1013.1707 1013.1710 760.1298 760.1302
HRKC1 881.4421 881.4419 661.3392 661.3333
HRKS1 912.4376 912.4370 684.5794 684.5795
HRKC2 891.4487 891.4455 668.8351 668.8359
HRKS2 922.4412 922.4405 692.0828 692.0822
HRKC3 872.4401 872.4383 654.5808 654.5805
HRKS3 903.4389 903.4333 677.8312 677.8268
HRKC4 891.4452 891.4455 668.8340 668.8359
HRKS4 922.4448 922.4405 692.0828 692.0822
HRKC5 872.1070 872.1103 654.3304 654.3345
HRKS5 903.1064 903.1053 677.5816 677.5808
HRKC6 874.1106 874.1101 not observed 655.8344
HRKS6 905.0978 905.1051 679.0731 679.0806
HRKC7 857.7760 857.7750 643.5839 643.5831
HRKS7 888.7701 888.7700 666.8301 666.8294
HRKCS8 843.7556 843.7556 not observed 633.0685
HRKS8 874.7295 874.7507 656.2970 656.3148
HRKC9 849.4395 849.4371 637.3299 637.3296
HRKS9 880.4336 880.4321 660.5749 660.5759
HRKC10 857.7652 857.7629 643.5721 643.5740
HRKS10 888.7593 888.7579 not observed 666.8203
HRKC4-DCys 891.4447 891.4455 668.8338 668.8359
HRKS4-DCys 922.4441 922.4405 692.0839 692.0822
HRKC4-hCys 900.7900 900.7892 675.8429 675.8437
HRKS4-hCys 931.7912 931.7842 699.0923 699.0900
HRKC4-ChC 896.1189 896.1173 672.3414 672.3398
HRKS4-ChC 927.1050 927.1224 695.5810 695.5861
HRKS4-xylene 925.4634 925.4611 694.3483 694.3476
HRKL4-hydrocarbon 906.1640 906.1620 679.8750 679.8733
HRKS4-hydrocarbon 896.8198 896.8183 672.8670 672.8655




HRK-s2
HRK-1
HRK-2
HRK-3
HRK-4
HRK-5
HRK-hybrid
HRKC4H
HRKS4H
BAD-wt
BAD-s
Beclin-1-wt

FAM-Ahx-Beclin-1

not observed
699.3803
710.7089
710.7096
682.7208
705.3773
722.0364
743.3511
774.3463
1048.5396
820.7590
789.7452
932.7853

678.7079
699.3798
710.7079
710.7079
682.7200
705.3762
722.0360
743.3507
774.3457
1048.5370
820.7570
789.7435
932.7839

not observed
524.7868
not observed
not observed
not observed
not observed
not observed
not observed
not observed
786.6554
615.8220
not observed

699.8413

509.2827
524.7866
533.2827
533.2827
512.2918
529.2840
541.7788
557.7648
581.0111
786.6544
615.8196
592.5594
699.8397

aHRK-s [M+2H]*e,=1017.5582, [M+2H]?*,,=1017.5571.
p



High-resolution mass spectra of the synthesised peptides
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Analytical HPLC traces of the synthesised peptides
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HRKC4-DCys (86%)

DADT C, 5ig=220,4 Ref=360,4 (CIUSERS . .SONWPEIYU Z 060721 2021-07-06 13-42-561144-HRKCA-DCys-PUREZD)
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HRKC4-hCys (97%)

HRKS4-DCys (90%)

mAU

DAD1 C, Sig=2204 Ref=off (C\USERSP... DATAZ022WILSONPEIYU Z 040622 2022-06-08 15-31-081HRKS4-0Cys D)

—5:278

HRKS4-hCys (88%)




DAD1C, 5ig=2204 Ref=350.4 (cusEi\S\P, VU ZPENVU Z 060721 S02707.06 13-42-56143-HRKC4-HCys-PURE.D)
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HRKC4-ChC (82%)

DADT C, 5ig=220.8 Ref=360,4 [CTUSERSP. WILSONPEIYU 2 210821 2021-03-21 14-25-37203-HRKCA-ChC-PURE D)
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nAU
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HRKS4-xylene (96%)

HRKS4-ChC (93%)

DAD1 C, Sig=220.4 Ref=off (C\USERSIP...\DATA022\W ILSONIPEIYU Z 080822 2022-08-08 15-31-08 HRKS4-ChC.D)

HRKL4-hydrocarbon (80%)

DAD1G, Sig=220.4 Ref=ofl (GAUSERSIP.. WILSONWEIYU ZWPEIVU Z 060622 2022-06-08 15-31-0BHRKS4-xylene.0)
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DAD1 C, $ig=2204 Ref=360.4 (C'\USE}!SP ENUZPEUZ 210021 20210821 162537207 HRKLA-HC-PURET D)
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HRKS4-hydrocarbon (99%)

HRK-S (93%)

DADT C, Sig=220,4 Ref=360.4 (CUSERSIP_ \WILSONPEIVU Z 210921 2021-08-21 14-25-37205-HRKS4-HC-PURE D)
LB

DADT C, Sig-2204 Ref-off (C\USERSIP_ 12022 ILSONIPEIVU Z 260122 2022:01-26 16-14-3TA36-HRKs PURET D]
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HRK-1 (95%)

HRK-2 (80%)

DADT C. Sig=220.4 Ref=360 4 (C \USERSP. NPEIVU ZPEIU Z 060721 20210706 1342 56148 HRK 1 FUREZ D] DADTC, Sig-220 4 Ref=360,4 (CIUSERSP _ONEIU ZIPEIV 2 260721 202710726 128034173 HAK 3 FURE D]
mAU L)
1 1&\9 4 _f
& 1000 P
R
0]
500 0]
400 i
004
w004
2004 6\1
# i o
P
100 S 20
-
o4
o
~100 T T T T
3 H i i " z 4 5 8

HRK-3 (81%)

DADTC, Sg-2204 Ref=360.4 (C USERSP. NPEIVU ZPEVU Z 100621 20210610 13-36- 381 T3-HRK-G-PUREZD)
&
e +

HRK-4 (76%)

DAD1 C, Sig=220,4 Ret=360,4 (C\USERS\P...NWPEIYU Z\PEIYU Z 260721 2021-07-26 12-50-341170-HRK-4-PURE1.D)
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HRK-5 (89%)

HRK-hybrid (75%)

DADT C, Sig=220.4 Rel=3604 (C: ISERSP. Z1WILSONPEIVU Z 280721 2021-07-28 12.50-30 T4-HRK 5-PUREZ D) DAD1C. Sig=220.4 H=JmltCWSiRSP "NPEIVU ZPEIVU Z 100821 2021-08-10 1336-36(179-HRK-9-PUREZ D)
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HRKC4H (95%)

HRKS4H (95%)

DADT A, 55725 4 Ref=3604 (CUSERSIP.. OES 10052021 2021-05-10 1433 421100-HRKCAF-PUREZ 2021-05-1 A1 C, 5ig+2204 Re=0 (CUSERSP_ DES 10052021 20210510 1406 FRRSHH-PUREZ 2021-05-00] §
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BAD-wt (80%)

AU P

27:

DADT C, Sig=2204 Ref=ofl (CAUSERSP. .ONIPEIVU ZPEIVU Z 030222 2022-02.03 13-01-13A43 BADLZ5-PURE1 D)

BAD-s (94%)

DAD1 C, Sig=220 4 Ref=off (C\USERS\P_..022WILSONIPEIYU Z 030222 2022-02-03 13-01-131A42-BADL19-PURE1.D)
)




Beclin-1-wt (93%)

FAM-Ahx-Beclin-1(83%)

TAD1 G, Sig=220.4 Rel=of (CUSERSP._EIVU ZPEIU Z 130122 2022:01-13 T5-37-22 A 6 Beclin- 1w pure D)
L1 ~

DAD1 C, Sg=220,4 Ref=cil (CIUSERSIP_\PEIYU Z 130122 20220114 10-0Z-13A20-F AM-ARBecin-1-pure1 )
mAU e
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