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General chemical information

Unless otherwise mentioned, reagents were purchased and used without further purification.
All employed solvents for workups and purifications were HPLC purity grade. Solid-phase
peptide synthesis (SPPS) was performed on an automated Syro Multiple Peptide Synthesizer
(MultiSynTech, Witten, Germany) with a Rapp TentaGel® S RAM resin (Rapp Polymere,
Tudbingen, Germany). Centrifugations were performed on a Universal 32 R centrifuge (Hettich).

With the exception of biphasic reactions or reactions in water, all reactions were carried out in
anhydrous solvents. Moisture-sensitive reactions were carried out oven-dried glassware under
argon atmosphere. Reaction progress was monitored by TLC (silica gel 60 Fzss, 0N

aluminum/glass, Merck®).

Automatic preparative column chromatography was performed on a Grace Reveleris® X2
instrument (Blchi®) with disposable columns (Reveleris® Flash Cartridges Silica 40 um,
Buchi).

Purifications by RP-HPLC were performed on a Pure C-850 (Btchi) or Dionex Ultimate
(Thermo Fisher Scientific) on a Phenomenex Gemini C18 RP-column 00G-4436-NO, 10 um,
110 A, 250%10.00 mm (5 mL/min) or Phenomenex Gemini C18 RP-column 00G-4435-PO-AX,
5um, 110 A, 250x21.20 mm (10 mL/min). Substances were subsequently freeze-dried on an
Alpha 2-4 LSCbasic (Christ) instrument.

High resolution mass spectrometry (HRMS) was performed using a Dionex Ultimate 3000
HPLC system equipped with a DAD detector and a Bruker maxis HD QTOF mass detector
with electrospray ionization (ESI). Samples were injected directly via an Ultimate 3000RS

autosampler (Thermo Fisher Scientific). The mass-to-charge ratios (m/z) are indicated.
All isolated compounds were characterized by 'H-, 3C-NMR spectra, and/or ESI-HRMS.
Yields are calculated based on substance purity 295% as confirmed by NMR and MS.

NMR spectra were acquired on Advance IIl 500 with the probe head PABBO BB/19F-1H/D Z-
GRD (500 MHz for 'H, 125 MHz for *3C), and Advance Ill HD 700 with cryo platform and the
probe head CPTCI 1H-13C/15N/D Z-GRD (700 MHz for *H, 176 MHz for 13C) from Bruker. The
measured substances were dissolved in the respective deuterated solvent and the chemical
shifts & are given in ppm. Multiplicities of the individual signals are as follows: s (singlet), d
(doublet), t (triplet), g (quartet), quint (quintet) and combinations thereof, dd (doublet of
doublet), tt (triplet of triplet), dt (doublet of triplet), td (triplet of doublet), etc. Others include: bs
(broad singlet) and m (multiplet). All spectra were interpreted as first order spectra. The

coupling constants J are given in hertz (Hz) and refer to *H-'H couplings.
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Chemistry figures, schemes and tables
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Scheme S1: Synthesis of siderophore building blocks 36, 38, 40 and 42. (i) BrCH2COBr, K2COs,
H20/CH2Cl2, 0-23 °C, 2 h, 95% (ii) BrCH2COBr, K2CO3, H.O/CH2Cl2, 0-23 °C, 2 h, 81%, (iii) Ac20, TEA,
DMAP, THF, 23-60 °C, 2h 96%, (iv) (CeHs)sCS(CH2).COOH, HATU, TEA, CH2CI2/DMF, 23 °C, 21 h,
76%.
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Scheme S2: Synthesis of DOTAM siderophores 1 and 2. (i) 36, NaOAc, ACN, 23 °C, 21 h, (ii) 38,
K2COs, ACN, 23 °C, 21 h, (iii) 25% TFA, DCM, 0-23 °C, 4 h, 82% over 3 steps, (iv) 40, (COCI)z,
DCM/DMF, 0-23 °C, 3 h, (v) NaHCOs3, H20/1,4-dioxane, 0-23 °C, 6 h, (vi) 20% DIPEA, MeOH, 0-23 °C,
4 h, 80% over two steps.
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Scheme S3: Synthesis of MECAM siderophores 3 and 4. (i) HNO3z (50%), H2SOa4, 0-23 °C, 48 h, 98%,
(i) NH4OH (30%), THF/EtOH, 23 °C, 21 h, (iii) 40, (COCI)2, DCM/DMF, 0-23 °C, 3 h, (iv) NaHCOs,
H20/1,4-dioxane, 0-23 °C, 6 h, over two steps 68%, (v) Zn dust, AcOH, THF/EtOH, 0-23 °C, 1 h, (vi) 5-
hexynoic acid, iBUCF, NMM, THF, 0-23 °C, 6 h, over two steps 56%, (vii) 20% DIPEA, MeOH, 0-23 °C,

4 h, 90%.
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Scheme S4: Synthesis of thio-DOTAM (52) and MECAM (53) derivatives. (i) Zn(CHsCOO)z,
DMSO/H20, 23 °C, 5 min, then 44, DMSO, 23 °C, 5 min, then CuSO4, sodium ascorbate, THPTA, PBS
pH 7.4, 23 °C, 1 h, 76%, (ii) 25% TFA, TIPS, DCM, 0-23 °C, 2 h, 94%. (iii) 44, DMSO/Hz0, 23 °C, 5 min,
then CuSO4, sodium ascorbate, THPTA, PBS pH 7.4, 23 °C, 1 h, 82%, (iv) 25% TFA, TIPS, DCM,

0-23 °C, 2 h, 90%.
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(short version)

Scheme S5: Synthesis of (unmodified) peptide precursors via SPPS. * = mark complicated couplings
determined by Peptide Companion (1.25 CoshiSoft/PeptiSearch, 2000) and were performed with double
coupling and capping. For the long peptide sequences, an Fmoc- or Boc-protected amino acid at the
a-amino group was introduced as the terminal amino acid. (i) piperidine, DMF, 23 °C, 10 min, (ii) Fmoc-
Lys(Dde)-OH, HATU, DIPEA, DMF, 23 °C, 1 h, (iii) piperidine, DMF, 23 °C, 10 min, (iv) Fmoc-Lys(Boc)-
OH, HATU, DIPEA, DMF, 23 °C, 1 h, (v) piperidine, DMF, 23 °C, 10 min, (vi) protected Fmoc-aa, HCTU,
DIPEA, DMF, 23 °C, 1 h, (vii) piperidine, DMF, 23 °C, 10 min, (viii) protected Fmoc-aa, HCTU, DIPEA,
DMF, 23 °C, 1 h, (ix) piperidine, DMF, 23 °C, 10 min, (X) piperidine, DMF, 23 °C, 10 min, (xi) protected
Boc-aa, HATU, DIPEA, DMF, 23 °C, 1 h, (xii) piperidine, DMF, 23 °C, 10 min, (xiii) protected Fmoc-aa,
HCTU, DIPEA, DMF, 23 °C, 1 h, (xiv) piperidine, DMF, 23 °C, 10 min.
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Scheme S6: Synthesis of unmodified peptides 5-10. * = mark complicated couplings determined by

2

Peptide Companion (1.25 CoshiSoft/PeptiSearch, 2000) and were performed with double coupling and
capping. For the long peptide sequences, a Fmoc- or Boc-protected amino acid at the a-amino group
was introduced as the terminal amino acid. (i) 1.0 M hydrazine in THF, 23 C, 3 h, (ii) 95% TFA, 3%
TIPS, 2% H20, 23 °C, 3 h, over 12 to 26 steps 12-52%. (B) Cleavage mechanism of Dde protecting
group based on findings by Bradley et al.!
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Table S1: Synthesis characteristics of the unmodified peptides 5-10. aa = amino acid, (I) = long peptide,

(s) = short peptide.

# Peptides aa Cycles Timet][h] Steps Yield [%] Yield/step [%0]
5 FpvA (1) 20 23 34 22 16 92
6 PfeA (1) 20 27 39 22 27 94
7 HasR () 24 27 38 26 12 92
8 FpvA (s) 12 15 21 13 33 92
9 PfeA (s) 11 18 25 12 52 95
10 HasR (s) 11 13 19 12 36 92

S11
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Scheme S7: Syntheses of N- & C-terminal PEG-modified peptides 61-69. (i) N3-PEG7-CO2H, HOB,
HATU, NMM, DMF, 23 °C, 21 h, (ii) 1.0 M hydrazine in THF, DMF, 23 °C, 3 h, (iii) N3-PEG7-CO2zH, HOB,
HATU, NMM, DMF, 23 °C, 21 h, (iv) 1.0 M hydrazine in THF, DMF, 23 °C, 3 h, (v) N3-PEG7-CO2H, HOBt,
HATU, NMM, DMF, 23 °C, 21 h, (vi) 95% TFA; 3% TIPS, 2% H20, 23 °C, 3 h, over 13 to 27 steps with
10-33%. (B) Schematic strategy for C-terminal modification of peptides, also employed for PTDP-
peptides 70 and for monocatechol conjugates 33 and 34.
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Table S2. Synthesis characteristics of the PEG-modified peptides 61-69. aa = amino acid, (I) = long
peptide, (s) = short peptide.

# Peptides aa Cycles timet|[h] Steps Yield [%] Yield/step [%]

61 FpvA (1) 20 23 55 23 11 91
N-term

62 PfeA (1) 20 27 60 23 21 93
N-term

63 HasR (1) 24 27 59 27 10 92
N-term

64 FpvA (1) 20 23 55 23 12 91
C-term

65 PfeA (1) 20 27 60 23 23 94
C-term

66 HasR (1) 24 27 59 27 12 92
C-term

67 FpvA (s) 12 15 42 14 24 90
N-term

68 PfeA (s) 11 18 46 13 33 92
N-term

69 HasR (s) 11 13 40 13 15 86
N-term
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Scheme S8: (A) Synthesis of C-terminal PDTP-modified PfeA 33-51 peptide 70. (i) 1.0 M hydrazine, in
THF, DMF, 23 °C, 3 h, (ii) 3-(pyridin-2-yldisulfaneyl)propanoic acid (SPDP acid), HOBt, HATU, NMM,
DMF, 23 °C, 21 h, (iii) 95% TFA, 3% TIPS, 2% H20, 23 °C, 3 h, over 23 steps 11%.
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Conjugate synthesis

Table S3: Overview over the yields of the peptide DOTAM siderophore conjugates 11-21 for the final
CuAAC. | = long, s = short peptide.

# Peptide Siderophore Conjugation Yield [%]
11 FpvA (1) DOTAM-OH N-term PEG 91
12 PfeA (1) DOTAM-OH N-term PEG 99
13 HasR (I) DOTAM-OH N-term PEG 87
14 FpVA (s) DOTAM-OH N-term PEG 91
15 PfeA (s) DOTAM-OH N-term PEG 96
16 HasR (s) DOTAM-OH N-term PEG 81
17 FpvA (1) DOTAM-OH C-term PEG 94
18 PfeA (1) DOTAM-OH C-term PEG 99
19 HasR (1) DOTAM-OH C-term PEG 79
20 PfeA (1) DOTAM-OAcC C-term PEG 82
21 PfeA (1) DOTAM-OH C-term disulfide 76
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Scheme S9: Conjugation of the TonB box containing peptides to the MECAM siderophores. (i)
61/62/63/67/68/69, DMSO, H20, 23 °C, 5 min, CuSOs, sodium ascorbate, THPTA, PBS pH 7.4, 23 °C,
1 h, 86-97%, (ii) 64/65/66, DMSO, H20, 23 °C, 5 min, CuSOs, sodium ascorbate, THPTA, PBS pH 7.4,
23 °C, 1h, 85-95%, (i) 70, HEPES buffer pH 7.4, DMF, DMSO, 23 °C, 48 , 78%.* indicates a

complicated coupling.

S16



Table S4: Overview over the yields of peptide MECAM siderophore conjugates 22-32 for the final
CuAAC. | = long, s = short peptide.

# Peptide Siderophore Conjugation Yield [%]
22 FpvA (1) MECAM-OH N-term PEG 95
23 PfeA (I) MECAM-OH N-term PEG 97
24 HasR (1) MECAM-OH N-term PEG 86
25 FpvA (s) MECAM-OH N-term PEG 88
26 PfeA (s) MECAM-OH N-term PEG 96
27 HasR (s) MECAM-OH N-term PEG 86
28 FpvA (1) MECAM-OH C-term PEG 95
29 PfeA (I) MECAM-OH C-term PEG 96
30 HasR (1) MECAM-OH C-term PEG 85
31 PfeA (1) MECAM-OAc C-term PEG 80
32 PfeA (1) MECAM-OH C-term disulfide 78
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Scheme S10: Syntheses of C-terminal mono catechol-modified peptides 33 and 34. (i) 1.0 M hydrazine
in THF, DMF, 23 °C, 3 h, (ii) 40, HOBt, HATU, NMM, DMF, 0-23 °C, 21 h, (iii) 20% DIPEA, MeOH,

0-23 °C, 4 h, (iv) 95% TFA, 3% TIPS, 2% H20, 23 °C, 3 h, over 24 steps 9-15%.

Table S5: Comparison of yields of the mono catechol-modified peptides 33 and 34. aa = amino acids,

() = long peptide.

# Peptides aa Cycles Timet[h] Steps Yield[%] Yield/step [%]
FpvA (1)

33 20 23 59 24 9 90
C-term
PfeA (I)

34 20 27 64 24 15 92
C-term
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Structures of synthetized intermediates and final compounds

The compounds are given in the same order as the experimental in the main text.

Compound 362 3

o

Br\)LN/\/NHBoc
H

Chemical Formula: CgH7,BrN,O3
Exact Mass: 280,0423
Molecular Weight: 281,1500

Compound 382

(o}
Br.
g

Chemical Formula: CsHgBrNO
Exact Mass: 174,9633
Molecular Weight: 176,0130

Compound 402

Oy _OH
AcO.

AcO

Chemical Formula: CyH,O¢
Exact Mass: 238,0477
Molecular Weight: 238,1950

Compound 424°

o O
N3/\/0\/\0/\/0\/\0/\/0\/\N S

e’

Chemical Formula: C34H44N,O0¢S
Exact Mass: 636,2982
Molecular Weight: 636,8080

Compound 4423

NHBoc
HN—/_
/~\/ SO\
[NH Nj
(o] N N
7/
NH HN
BocHN—/_ _\—NHBoc
31

Chemical Formula: C35HggN190g
Exact Mass: 772,5171
Molecular Weight: 772,9900
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Compound 4523

NH HN
BocHN—/_ _\—NHBoc

Chemical Formula: C4H;3N41,04q
Exact Mass: 867,5542
Molecular Weight: 868,0910

Compound 4623

NH HN
N~ “\_NH,

Chemical Formula: Cy5H49N11O4
Exact Mass: 567,3969
Molecular Weight: 567,7400

Compound 123

AcO
0
\\_ NH
NH HN—/_
N
O N N
\/
NH HN
HN—/_ “\_NH
(o] o)
AcO OAc AcO

Chemical Formula: CsgH;3N11049
Exact Mass: 1227,5084
Molecular Weight: 1228,2800
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Compound 223

NyH_/ HN
HN—/— \_nH

o (o}
HO OH HO OH

Chemical Formula: C4gHg1N11 043
Exact Mass: 975,4450
Molecular Weight: 976,0580

Compound 48°

Br-

Br. Br
NO,

Chemical Formula: CgHgBrzNO,
Exact Mass: 398,8105
Molecular Weight: 401,8800

Compound 49°

H,N

H,N NH,

Chemical Formula: CqH4N40,
Exact Mass: 210,1117
Molecular Weight: 210,2370

Compound 508

OAc
AcO
(o)
HN
H H
O._N N_O
AcO. NO, OAc
AcO OAc

Chemical Formula: C4,H33N,047
Exact Mass: 870,2232
Molecular Weight: 870,7770
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Compound 51°

OAc
AcO
[0}
HN
H H
O N N_O
AcO NH, OAc
AcO OAc

Chemical Formula: C4,H4N4045
Exact Mass: 840,2490
Molecular Weight: 840,7950

Compound 3¢

OAc
AcO
(o]
HN
H H
O._N N_O
AcO O._NH OAc
AcO OAc
&

Chemical Formula: C,gH4sN4O 46
Exact Mass: 934,2909
Molecular Weight: 934,9080

Compound 4°

OH
HO
(o)
HN
H H
O N N_O
HO Oy NH OH
HO OH

F

Chemical Formula: C3gH34N404¢
Exact Mass: 682,2275
Molecular Weight: 682,6860
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Compound 52a

o

Trts/\)LN/\/O\/\o/\/O\/\o/\/O\/\N,NN o HO OH
H - C
HN HN_/_NH
/~\ / \<
O N N_ O
[ \Zn2+ ]
o N N o
/N HN—
o o Q
HO OH HO OH
Chemical Formula: CgoHqosN15049SZn%*
Exact Mass: 1675,6712
Molecular Weight: 1678,2449
Compound 52
(0]
Hs/\)LN/\/O\/\O/\/O\/\o/\/o\/\N—N.N o HO OH
HN HN_/—NH
‘2 \ /\
O N N_ O

Chemical Formula: CgqHg;N;5049SZn*
Exact Mass: 1433,5617
Molecular Weight: 1435,9239

Compound 53a
HO OH

o :: S
TrtS/\)LH/\/O\/\O/\/O\/\O/\/O\/\NJ
N=N

Chemical Formula: C;qH7gNgO4¢S
Exact Mass: 1318,5256
Molecular Weight: 1319,4940
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Compound 53

HOo OH
[0}

HN
O,
HO’Z ; HN NH
0o 0}
[0}
OH
HS/\)LN/\/O\/\O/\/O\/\O/\/O\/\N \

H N=N OH

Chemical Formula: C5;Hg4NgO4S
Exact Mass: 1076,4161
Molecular Weight: 1077,1730

FpvA 121-139 peptide 5

H
H—aa—K—NH,

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: CgsHq4gN2403,S
Exact Mass: 2049,04122
Molecular Weight: 2050,31500

PfeA 33-51 peptide 6

H
H—aa—K—NH,

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: Cg4H62N26034
Exact Mass: 2199,17468
Molecular Weight: 2200,47800

HasR 122-144 peptide 7

H
H—aa—K—NH,

aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C111 H194N34035S
Exact Mass: 2595,41665
Molecular Weight: 2597,03600

FpvA 124-134 peptide 8

H
H—aa—K—NH,

aa: VDLG*A*T*MITSN

Chemical Formula: C5,Hg3N15045S
Exact Mass: 1247,65437
Molecular Weight: 1248,46300
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PfeA 37-46 peptide 9

H
H—aa—K—NH,

aa: GE*Q*T*V*V*A*T*AQ

Chemical Formula: C4;Hg3N45047
Exact Mass: 1129,60914
Molecular Weight: 1130,26900

HasR 129-138 peptide 10

H
H—aa—K—NH,

aa: DDLVQMSPS*V*

Chemical Formula: C54HggN14,045S
Exact Mass: 1216,61217
Molecular Weight: 1217,40500

Compound 61
N3—/_0\—/0_\—0/_\0—/_o\—/o_\—o/_\o—/_z;—/o}—aa—HK—NHz

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: C497H ggN2g043S
Exact Mass: 2585,31058
Molecular Weight: 2586,89400

Compound 62
o o — o o — NH O H
N3—/_ " o " d o/ r— _>,~—aa—K—NH2
0 o
aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C116H202N30045
Exact Mass: 2735,44403
Molecular Weight: 2737,05700

Compound 63
N3—/_ O\—/0_\—0/_\0—/_ O\—/o_\—o/_\o—/_ N;—/o_>,-—aa—2—NH2
o o

aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C433H334N33046S
Exact Mass: 3131,68601
Molecular Weight: 3133,61500
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Compound 64

OY\O/\"N H \/\0/\/0\/\0/\/0\/\0/\/0\/\0/\/0\/\N 3
H—aa—KNH, O

aa: DSSVDLG*A*T*MITSNQLGTI
Chemical Formula: C4o7HggN25043S
Exact Mass: 2585,31058
Molecular Weight: 2586,89400

Compound 65
H
0, o/\n/ N v\o/\/owo/\/o\/\o/\/owo/\/ow N,
H—aa—K—NH, O

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C446H202N30045
Exact Mass: 2735,44403
Molecular Weight: 2737,05700

Compound 66

H
(¢] c)/\n/N\/\o/\/o\/\o/\/O\/\0/\/0\/\0/\/0\/\N3
H—aa—K—NH,; O
aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C133H234N3804ss
Exact Mass: 3131,68601
Molecular Weight: 3133,61500

Compound 67

o o o o NH O H
N N N N N A I N
o

o
aa: VDLG*A*T*MITSN

Chemical Formula: C;4H33N19029S
Exact Mass: 1783,92373
Molecular Weight: 1785,04200

Compound 68
N~ o\—/o_\—o/_\o—/_ 0\—/0_\—0/_\0—/_ N;—/o_>,-—aa—E—NHz
(o) o

aa: GE*Q*T*V*V*A*T*AQ

Chemical Formula: CggH423N1905g
Exact Mass: 1665,87849
Molecular Weight: 1666,84800
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Compound 69

O O I\ O O I\ NH O
Na—/_ —/ _\_o o_/_ / —\_o o_/_ >_/
o

Compound 70

Compound C33

Compound C34

Compound N33,

aa: DDLVQMSPS*V*

Chemical Formula: C;3H2gN15029S
Exact Mass: 1752,88153
Molecular Weight: 1753,98400

o S\ SN
H—aa—K—NH,

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C492H169N27035S5
Exact Mass: 2396,17158
Molecular Weight: 2397,74800

OH
HO

[0}

H——aa—K—NH,
aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: CQ2H152N24035S
Exact Mass: 2185,05726
Molecular Weight: 2186,42100

OH
HO

()
H—aa—K—NH,

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C491H4g6N26037
Exact Mass: 2335,19072
Molecular Weight: 2336,58400

H

1
: aa—K—NH,
0

HO OH

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: C92H152N24035S
Exact Mass: 2185,05726
Molecular Weight: 2186,42100
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Compound N34,

H
:< aa—K—NH,
o
HO OH
aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C1O1H1GGN26037
Exact Mass: 2335,19072
Molecular Weight: 2336,58400

Compound N33p

!
aa—K—NH,

o
HO OH

aa: DSSVDLG*A*T*MITSNQLGTI
D-amino acids

Chemical Formula: CgyH{5,N24035S
Exact Mass: 2185,05726
Molecular Weight: 2186,42100

Compound N34p

H
: aa—K—NH,
o
HO OH

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ
D-amino acids

Chemical Formula: C101H1GGN26037
Exact Mass: 2335,19072
Molecular Weight: 2336,58400

Compound 11 (FpvA 121-139 N-term (PEG)7-Zn?*-DOTAM)

H H

HzN_K_aaj]/\O/\n’N\/\O/\/OV\O/\/O\/\O/\/O\/\O/\/OV\N‘N'N
o o

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: Cy53H,49N39056SZn?*
Exact Mass: 3624,68366
Molecular Weight: 3628,33090
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Compound 12 (PfeA 33-51 N-term (PEG);-Zn?*-DOTAM)

H
\ H
H2N—K—aa\n/\o/\n,N\/\o/\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\N,N‘.N oHO OH
o) (o) -
NH
HN HN—/_
o) YV <O
(2]
o N N o
NH HN
un—" \NH
:: (o] (o} ;:
HO OH HO OH

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ
Chemical Formula: C4g,H263N41055Zn?*
Exact Mass: 3774,81712
Molecular Weight: 3778,49390

Compound 13 (HasR 122-144 N-term (PEG)7-Zn?*-DOTAM)

H
! H
HZN—K—aaTl/\O/\[rN\/\o/\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\N_N.N OHO OH
(o) (o] -
NH
HN)j HN—/_
/~\ / S\
O N N (o}
(%)
o N N o
NH HN
HN—/_ _\—NH
: (o) (o) :
HO OH HO OH

aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C;7gH295N49055SZn*
Exact Mass: 4171,05909
Molecular Weight: 4175,05190
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Compound 14 (FpvA 124-134 N-term (PEG);-Zn?*-DOTAM)

H
) H
HN—K-—aa
2 \n/\o/\n/N\/\o/\/o\/\o’\/o\/\o/\/o\/\o’\/o\/\N‘N-N o HO_ O
R : o
NH
HN HN—/_
/\
¢ N W, o

aa: VDLG*A*T*MITSN

Chemical Formula: C4z9H494N3004,5Zn?*
Exact Mass: 2823,29681
Molecular Weight: 2826,47890

Compound 15 (PfeA 37-46 N-term (PEG)7-Zn?*-DOTAM)

H
, H
H,N—K aa\[(\o,\n/N\/\o/\/o\/\o/\/o\/\o/\,o\/\o/\/o\/\N,N.N OHO OH
e - 9
NH
HN n—"
o N W_o
(i)
o N N o
/

86
aa: GE*Q*T*V*V*A*T*AQ

Chemical Formula: Cq45H4g4N30044Zn%*
Exact Mass: 2705,25158
Molecular Weight: 2708,28490
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Compound 16 (HasR 129-138 N-term (PEG)7-Zn?*-DOTAM)

H
b H
HZN—K—aa\n/\O/\n/N \Ao/\/o\/\o/\/o\/\o/\/Owo/\/O\/\N_N_N o HO OH
e 4
NH
HN HN—/—

O N N o

HO OH
aa: DDLVQMSPS*V*

Chemical Formula: C449H43N2904,SZn?*
Exact Mass: 2792,25461
Molecular Weight: 2795,42090

Compound 17 (FpvA 121-139 C-term (PEG)7-Zn?*-DOTAM)

H
(o) o/\n/N \/\o/\,o\/\o/\/o\/\o/\/o\/\o/\/o\/\N ,N__N o HO OH
H—aa—K—NH, O = @
NH
HN HN—/—
/~\
o N W_ o
(7o)
o N N o
s
NH HN
HN—/_ _\——NH
: o (o) :
HO OH

HO OH

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: C453H;49N39056SZn?*
Exact Mass: 3624,68366
Molecular Weight: 3628,33090

S31



Compound 18 (PfeA 33-51 C-term (PEG);-Zn?*-DOTAM)

H
0. o/\n,Nv\o/\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\N,N.N o HO OH
H—aa—K—NH, O \QS @
NH
HN HN—/_
; \ /~\/ S\
o N 'N o
()
N N o
Q —/ \_«
NH HN
HN—/_ _\—NH
: o o
HO OH HO OH
aa: VIELGE*Q*T*V*V*A*T*AQEETKQ
Chemical Formula: C4g,H63N41055Zn*
Exact Mass: 3774,81712
Molecular Weight: 3778,49390
Compound 19 (HasR 122-144 C-term (PEG);-Zn?*-DOTAM)
H
(o] 0/\[]’N\/\O/VO\/\O/\/O\/\O/\/O\/\O/\/O\/\N’N‘N o HO OH
H—aa—K—NH, O ‘QS @
NH
HN HN—/_
/N
o; N W, Eo
(i)
o N N o
7/

HO OH

aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C47gH95N49059SZn2*
Exact Mass: 4171,05909
Molecular Weight: 4175,05190
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Compound 20 (PfeA 33-51 C-term (PEG)7-Zn?*-DOTAM-OACc)

H
(o) O/Y N \/\0/\/0\/\o/\/o\/\o/\/o\/\o/\/0\/\N ’N"N OACO
H—aa—K—NH, O =
NH
HN HN—/_

%\/—\/—<\

0N"No
\/

NH HN
HN— \NH
(o} o
AcO OAc AcO

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C474Hp75N41064Zn%*
Exact Mass: 4026,88050
Molecular Weight: 4030,71590

Compound 21 (PfeA 33-51 C-term disulfide-(PEG)s-Zn?*-DOTAM)

(0}
OY\/S\S/\)LN/\/O\/\O/\/O\/\O/\/O\/\N’N-‘ HO OH
 ma—K— H N o
H—aa—K—NH,
NH
HN HN—/_

ohNﬁN o)

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C45gH,55N4105,S,Zn?*
Exact Mass: 3718,71900
Molecular Weight: 3722,50990

Compound 22 (FpvA 121-139 N-term-(PEG);-MECAM)

HO OH
O

5@%

HN— K—aaT]/\o/\n/N\/\o/\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\NJ §

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: C;43H225N3,0538
Exact Mass: 3267,53807
Molecular Weight: 3269,58000
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Compound 23 (PfeA 33-51 N-term (PEG),-MECAM)

HO OH
0

HzN—K—aa\n/\o/\n/N\/\o/\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\NJ é

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C152H236N34055
Exact Mass: 3417,67153
Molecular Weight: 3419,74300

Compound 24 (HasR 122-144 N-term (PEG)7-MECAM)

HO OH
0

H, _K_aa\ﬂ/\o/\ﬂ/N \/\0/\/0\/\0/\/0\/\0/\/0\/\0/\/0\/\ N J §

aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C4ggH63N4205¢S
Exact Mass: 3813,91351
Molecular Weight: 3816,30100

Compound 25 (FpvA 124-134 N-term (PEG)7-MECAM)

Ho OH
0
H
HyN—| K—aa\n/\o/}rN\/\O/\/O\/\o/\/o\/\o/\/o\/\o/\/o\/\N \ §

aa: VDLG*A*T*MITSN

Chemical Formula: C110H167N230398
Exact Mass: 2466,15122
Molecular Weight: 2467,72800
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Compound 26 (PfeA 37-46 N-term (PEG)-MECAM)

HO OH
O
H H
HzN_K—aa\n/\o/YN\/\0/\/0\/\0/\/0\/\0/\/0\/\0/\/0\/\,1 \
(o] (o]
aa: GE*Q*T*V*V*A*T*AQ
Chemical Formula: C105H157N23038
Exact Mass: 2348,10599
Molecular Weight: 2349,53400
Compound 27 (HasR 129-138 N-term (PEG);-MECAM)
HO OH
O
H
HyN—| K— aaT]/\o/\[rN\/\o/\/O\/\o/\/O\/\o/\/O\/\O/\/O\/\N \
aa: DDLVQMSPS*V*
Chemical Formula: C109H162N220398
Exact Mass: 2435,10902
Molecular Weight: 2436,67000
Compound 28 (FpvA 121-139 C-term (PEG)-MECAM)
HO OH

0

(}ﬁi

H
OY\O/\H’N\/\O/\/O\/\O/\/O\/\O/\/O\/\O/\/O\/\N N d
H—aa—K—NH, O N=N

aa: DSSVDLG*A*T*MITSNQLGTI

Chemical Formula: C443H22,N3,0538
Exact Mass: 3267,53807
Molecular Weight: 3269,58000
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Compound 29 (PfeA 33-51 C-term (PEG),-MECAM)

Ho OH
0

5»@&

H
OY\O/\H’N\/\O/\/O\/\O/\/O\/\O/\/O\/\O/\/O\/\N \ §
H—aa—K—NH; O

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C45,H236N34055
Exact Mass: 3417,67153
Molecular Weight: 3419,74300

Compound 30 (HasR 122-144 C-term (PEG)7-MECAM)

HoO OH
0

Cw;i

H
OY\O/\H/N\/\O/\/O\/\O/\/O\/\O/\/O\/\O/\/O\/\N \ d
H—aa—K—NH, O

aa: SLIRVSQDDLVQMSPS*V*I*SAARP

Chemical Formula: C4ggH265N42056S
Exact Mass: 3813,91351
Molecular Weight: 3816,30100
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Compound 31 (PfeA 33-51 C-term (PEG),-MECAM-0ACc)

Aco OAc
0
H OA
OY\O/\H/ N \/\o/\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\N \

H—aa—K—NH, O

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

Chemical Formula: C4g4H24gN34064
Exact Mass: 3669,73492
Molecular Weight: 3671,96500

Compound 32 (PfeA 33-51 C-term disulfide-(PEG)s-MECAM)

HO OH
O

s/\)j\ N /\/0\/\0/\/0\/\0/\/0\/\ N /J d

aa: VIELGE*Q*T*V*V*A*T*AQEETKQ

H—aa—K—NH,

Chemical Formula: Cy4gH228N34051S;
Exact Mass: 3361,57341
Molecular Weight: 3363,75900
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Supplementary biological information

Literature information on P. aeruginosa’s TBDTs

no crystal structure

FpvA PfeA HasR
Ferripyoverdine ] ) Heme assimilation
Name Ferric enterobactin receptor
receptor system receptor
] P48632 Q05098 Q9HYJ7
UniProt #
(FPVA_PSEAE) (PFEA_PSEAE) (Q9HYJ7_PSEAE)
Genome
PA2398 (fpvA) PA2688 (pfeA) PA3408 (hasR)
DB tag
Gene fpvA pfeA hasR
MW [kDa] 91.2 81.0 97.9
Location oM OM OM
Organism PAO1 DSM 22644 PAO1 DSM 22644 PAO1 DSM 22644
) pyoverdine, under iron o
Induction ) - enterobactin, iron -
starvation conditions
TonB box
& framing | 2!DSSVDLGATMITSNQLGTI*®® 33VIELGEQTVVATAQEETKQ% 1225] IRVSQDDLVQMSPSVISAARP#4
aa

Figure S1: (Top) Crystal structures of FpvA-PYO-Fe (PDB 2W6T) and PfeA-ENT-Fe (PDB 5M9B) of
P. aeruginosa, no crystal structure determined for HasR.” & (Bottom) Summary on the three selected
OMRs FpvA, PfeA and HasR regarding their name, UniProt accession numbers, Genome DB tag, gene,
MW = molecular weight [kDa], location = outer membrane (OM), organism, induction of TBDT

expression, the TonB box and framing amino acid (aa) sequences.
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Table S6: Natural and synthetic siderophores and the corresponding TBDTs of P. aeruginosa. PYO:

pyoverdine, PCH: pyochelin, ENT: enterobactin.® 10 11, 12, 13, 14,

Siderophore PYO PCH ENT DOTAM MECAM Heme
P. aeruginosa | FpvA FptA  PfeA, PirA PirA PfeA, PirA HasR, PhuR

KD L4 PD ¥ H ,
Pl LT e IT- I DDLVBY TV AL |-EBEN»KY W

FPvA(110150) 029 AMTESMABAADISS - - - - - - - - 30 SOSETRG . - - - - -
PfeA (20-60) 030 A -AAGQGDGSE - - - - - - . . IBEETEQ THAEA . . . . TKQAPGNSIHET A
HasR (44-115) 100 - - - . - SGRD QS 5Q AART - QTPHSMS - -

Figure S2: Clustal alignment of reviewed P. aeruginosa TonB box sequences from FpvA
(FPVA_PSEAE), PfeA (PFEA PSEAE) and HasR (Q9HYJ7_PSEAE) from the Uniprot database with
ClustalQ.
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Biology methods

Fe-Chrome Azurol S (CAS) assay

The Fe-chrome azurol S (FeECAS) assay was conducted following a known procedure.> 2 All
glassware needed for the assay was cleaned with concentrated hydrochloric acid and milliQ
water. Water and aqueous solutions of iron(lll) chloride (1 mM in 10 mM HCI, 150 pL) and
Chrome Azurol S (50puL, CAS) were added to an aqueous solution of
hexadecyltrimethylammonium bromide (600 uyL HDTMA 10 mM). A buffer solution consisting
of piperazine (431 mg, 5 mmol) and concentrated hydrochloric acid (625 uL) in water (5 mL)
was added. The resulting solution was diluted with dH,O to a total volume of 10 mL. The stock
solution used for the assay was generated by further addition of 5-sulfosalicylic acid dihydrate
(10.2 mg, 40 umol). Solutions of the test compounds (15 uM, 120 uL each), as well as water
(40 pL) were added to 40 pL of stock solution. The assay was conducted in technical triplicates
in transparent, untreated 96-well plates. Absorbance from 300 to 800 nm was determined after
17 h using a plate reader, the curves were plotted and evaluated using Microsoft Excel 2016
and GraphPad Prism 9.
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Figure S3: Absorbance spectra from 300-800 nm of Fe-CAS, the free unmodified TonB box peptides
5-10 and siderophore conjugates 11-34 upon incubation with the Fe-CAS complex for 17 hours. (A)
DOTAM 2 and MECAM 4 (B) long, free peptides 5-7, (C) short, free peptides 8-10, (D) long, N-term.
DOTAM conjugates 11-13, (E) short, N-term. DOTAM conjugates 14-16, (F) long C-term. DOTAM
conjugates 17-18, (G) long, N-term. MECAM conjugates 22-24, (H) short, N-term. MECAM conjugates
25-27, () long, C-term. MECAM conjugates 28-30, (J) special conjugates 20, 21, 31-34. All plots with a

FeCAS reference curve, (n = 3).
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Table S7: Iron-binding capability measured by the Fe-CAS assay and antimicrobial activity in mutant

P. aeruginosa strains.

# Name Fe-CASresult
2 DOTAM P
4 MECAM P
5 Fpva () N
6 PfeA(l) N
7 HasR (1) N
8 FpvA (s) N
9 Pfed (s) N
10 HasR (s) N
11 FpvA (I)-N-D P
12 PfeA (I)-N-D P
13 HasR (I}-N-D P
14 FpvA (s)-N-D P
15 PfeA (s)-N-D P
16 HasR (s)-N-D P
17 FpvA (1)-C-D P
18 PfeA (I)-C-D P
19 HasR (I)-C-D P
20 Pfed (I)-C-D-Ac P
21 PfeA (1)-DS-C-D P
22 FpvA (I)-N-M P
23 PfeA (I)-N-M P
24 HasR (1)-N-M P
25 FpvA (s)-N-M P
26 PfeA (s)-N-M P
27 HasR (s)-N-M P
28 FpvA (1)-C-M P
29 PfeA (I)-C-M P
30 HasR (I}-C-M P
31 PfeA (I)-C-M-Ac P
32 PfeA (1)-DS-C-M P
33 FpvA-C-catechol P
34 PfeA-C-catechol P

P = positive FeCAS result, absorbance shift (blue to red), N =negative. (l) =long, (s) = short,
D = DOTAM and M = MECAM, Ac = acetyl, DS = disulfide.
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Antimicrobial susceptibility assays

The P. aeruginosa strains used in this study are listed in Table S1. Evaluation of the different
compounds activities was carried out in the iron-deficient CAA medium (casamino acid
medium, composition: 5 g I'* low-iron CAA (Difco), 1.46 g It KzHPO4 3H20, 0.25 g I'* MgSO,
7H20) using the two-fold serial dilution method with an inoculum of 10° bacteria per mL.
P. aeruginosa ApvdFApchA strains were first grown overnight at 37 °C in LB broth, then
washed and resuspended in CAA medium. The strains were grown for two successive
overnight cultures at 30 °C in iron-deficient CAA medium, with a dilution of the cells of 1/10.
Data were reported as MIC, which reflects the lowest concentration of antibiotic or test

compound that inhibits the visible cell growth after a 24 h or 48 h incubation at 30 °C.

RT-qPCR analysis in PAO1 wildtype and mutant strains

gRT-PCR was used to follow specific gene transcription as previously described.: Bacteria
(PAO1 or ApvdFApchA) were grown in CAA medium and in 50 mL Falcons, for 8 h, at 30 °C,
in the presence or absence of 10 uM of the tested compounds and with vigorous shaking.
Aliquot of 2.5 x 108 cells from these cultures were added to two volumes of RNAprotect
Bacteria Reagent (Qiagen) and exactly the same protocol was used as previously described
(Perraud et al., 2020). Primers efficiency were determined using serially diluted genomic DNA
and the double ACt method was used to analyze gqPCR data. The primers used are

summarized in Table S8.

Growth kinetic in function of time in the absence and presence of vectors

and conjugates

Bacteria were first grown overnight in LB, washed and then grown in CAA at 30 °C. This culture
was washed and resuspended in CAA medium at an ODegoo nm Of 0.02 and 200 pL was
distributed in 96 well U-shaped plates (Greiner). Fresh, sterile-filtered aqueous solutions of the
tested compounds were added to the different strains tested, at a final concentration of 10 uM.
ODsoonm Was monitored in an Infinite M200 (TECAN, Austria) plate reader for 48 h, with regular
agitation and incubation temperature set to 30 °C. More information on the bacterial strains,

especially the knockouts, can be found in our previous, recent publication Fritsch et al.
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Table S8: Primers used for the RT-gPCR assays.

Primer ID Target Sequence
uvrD F uvrD CTACGGTAGCGAGACCTACAACAA
uviD R uvrD GCGGCTGACGGTATTGGA
pfeA F pfeA GCCGAGACCAGCGTGAAC
pfeA R pfeA GGCCGGATTCGATCTTGTT
pirA F pirA GCCTGAACGCTTCCCAAA
pirA R pirA TGAAGGCCCGTGCGATA
fovA F fpvA AGCCGCCTACCAGGATAAGC
fpvA R fpvA TGCCGTAATAGACGCTGGTTT
fptA F fptA GCGCCTGGGCTACAAGATC
fptA R fptA CCGTAGCGGTTGTTCCAGTT
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Table S9. MIC values in P. aeruginosa ApvdFApchA strain for siderophores 2 and 4, peptides 5-10 and
peptide-siderophore conjugates 11-34 pM and pg/ml.

MIC 24 h MIC 24 h MIC 48 h MIC 48 h
Compound [uM] [ng/ml] [(uM] [ng/ml]
1 - - - -
2 64 62.47 64 62.47
3 - - - -
4 >64 >43.69 >64 >43.69
5 >64 >131.2 >64 >131,2
6 >64 >140.8 >64 >140.8
7 >64 >166.2 >64 >166.2
8 >64 >79,90 >64 >79.90
9 >64 >72.34 >64 >72.34
10 >64 >77.91 >64 >77.91
11 0.5 1.814 1 3.628
12 0.5 1.889 1 3.778
13 4 16.70 32 133.6
14 32 90.45 >64 >180.9
15 32 86.67 32 86.67
16 >64 >178.9 >64 >178.9
17 0.1 0.363 >64 >232.2
18 >64 >241.8 >64 >241.8
19 >64 >267.2 >64 >267.2
20 >64 >258.0 >64 >258.0
21 8 29.78 >64 >238.2
22 >64 >209.3 >64 >209.3
23 >64 >218.9 >64 >218.9
24 >64 >244.2 >64 >244.2
25 >64 >157.9 >64 >157.9
26 >64 >150.4 >64 >150.4
27 >64 >156.0 >64 >156.0
28 >64 >209.3 >64 >209.3
29 >64 >218.9 >64 >218.9
30 >64 >244.2 >64 >244.2
31 >64 >235.0 >64 >235.0
32 >64 >215.3 >64 >215.3
C33 >64 >139.9 >64 >139.9
C34 >64 >149.5 >64 >149.5
N33, >64 >139.9 >64 >139.9
N34, >64 >149.5 >64 >149.5
N33p >64 >139.9 >64 >139.9
N34p >64 >149.5 >64 >149.5
Gentamicin 1 0.478 4 1.91
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Compound 5 (FpvA 121-139 peptide)
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Compound 6 (PfeA 33-51 peptide)
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Compound 7 (HasR 122-144 peptide)
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Compound 8 (FpvA 124-134 peptide)
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217.8029 e

a15.0

a15.5

4150 4185 417.0 4175 4180 4.5 418.0 4185 iz
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Compound 9 (PfeA 37-46 peptide)

r2E+07

r1E+07

r1E+07
r1E+07
r1E+07

r9E+06

8E+06

r7E+06

[ 6E+06

 5E+06
4E+06
r3E+06
2E+06
r1E+06

r-1E+06

89°£91
£€'897
T8°69T
8691
ST0LT
0€°0LT
§9°0LT
88°0LT
TTTLT
69°TLT
08°1LT
8TTULT
WL
T9°€LT

ihihe

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

r1E+07

r1E+07

r1E+07

r1E+07

r9E+06

8E+06

r7E+06

6E+06

5E+06
4E+06
r3E+06
2E+06
r1E+06

9P-0SWa
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wsnrsl bl Y \dosrvensasmmmmisanseolowe 1 ()
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O o KENm HNLLANCTOQVRIN DO ©Y
Ny —Holn ORYM PR NONNNSRYANT NN QA
S8 LIN N-SBB Joso——moonsaaaas~~~ 1E+07
B8 BAL MHIT S MMM AARNNND A A S S S

6€729T
88'59T
€£°691
S8'691
09°0LT
99°0LT
€0°'TLT
YO TLT
PETLT
8ETLT
9WTLT
PPELT
T6°€LT
P6'ELT

L\ e

adho

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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200 11316172
o
1129.5 1130.0 1130.5 14310 1315 1132.0 1132.5 1433.0 1133.5 11340 mfz
o
=
z
s 510 51 520 1525 usi0 s 11540 545 1155.0 wfe
xm4 565.8118
z 566.3124
2 566.8134
1 567.3143
564.5 565.0 565.5 566.0 566.5 567.0 S67.5 568.0 568.5 mjz
3000 377.8776
e
1000 378.5461
377.0 3775 378.0 37.5 379.0 mjz
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Compound 10 (HasR 129-138 peptide)

6000

5500

5000

4500

4000
3500

3000

2500

2000

1500

1000

9P-0SWa
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89°L
se'L
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0087
s0'8
or'g \
0z'g
g —

9971 —

N
H

H
N

HO'

7
f1 (ppm)

13 12 11 10

14

r1E+07

r1E+07

r9E+06

 8E+06

r7E+06

6E+06

 5E+06

4E+06

3E+06

2E+06
r 1E+06

9P-0SWa

88°£9T
80°69T
E691
To'0LT
8€°0LT
65°0LT
6L°0LT
€0°'TLT
SO°'TLT
WTLT
8LTLT
08'TLT
8P ELT
T6'ELT

i

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190
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+M, 0,341, 42min #56-660

Intens
i
e 17,5194
@ 1218 6214
2 1219.6222
1218, 1195 Ry
o 214 1215 1216 217 1218 1219 1220 1221 1222 1223 124 mfz
Intens.. S, 0.34-1. 42min #56-660
s00- 123,606
1240,6017
600
00 1290.1007
12385960 1241.6007
123609521238, 2641 12410091
0 12389285 1238.2627 nmese [\ 12027 AT 12425970 S e
B s 52
1380 1235 1230.0 1235 9.0 2405 12410 12415 12920 2925 12420 2
SIS +MS, 0. 34L 42min #56-660
6312049
800
e 6317960
40 632.2920
200 6327887
630,7861 633.2874
I L b Ao S
30,0 30,5 6310 6315 6320 6325 6350 6335 5320 iz
Tntens, S, 0,541, 20min #5666
6202047
4000
6208056 P
2000 6217961
618.8133 \ emoxs 622295 22,7955 623,309
619 620 621 622 623 624 mjz
oy T —
xio] 6093136
609,814
2
L 610.3150
6108154
74 6113157
_ &80 608.5 602.0 608.5 6100 6105 6110 6115 6120 6125 mp
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Compound 11 (FpvA 121-139 N-term (PEG);-Zn?*-DOTAM)

HO,

N
H

OH
ey e BN
\'Q/"\/\0/\/0\/\yﬂvﬁ\/\a/\/O\/\dﬁyﬁ\/\NJK¢D\)LN LR N
N H
°

H LRSS
SoH N

r2E+07

r2E+07

2.50 _DMSQ-d6

\-3.94
3.85
358
355
3.52
3.14

L2.74
255

L2.54
2.48
2.02

L 1.58

L 1.40

L1.37

L1.26

L1.25

Lo.s7

& 2E+07

—9.36
—9.02
8.55
8.29
8.26
8.10
8.09
7.75
7.72
7.54
7.44
7.20
7.18
7.02
6.98
6.87
6.81
6.80
6.56
4.61
4.4
4.40
439
436
4.26
411
4.09
\-3.96

§
)\
\s
/
1\

|

]
ths

r2E+07

r2E+07

r2E+07

r2E+07

r2E+07

r1E+07

r1E+07

r1E+07

r1E+07

r1E+07

9E+06

 8E+06

r 7E+06

6E+06

5E+06

4E+06

3E+06

2E+06

U F 1E+06
G

7
f1 (ppm)

s, 445, 7.80min #1763
07 12092347 120 5681 12099014

108,900 1210.2343
2 1210.5679
D 1210.9025
1211234
12115662
121,899

1207.5 1208.0 1208.5 12000 1209.5 Y 1210.5 12110 12115 1212.0 1212.5 ‘iz

ntens - +MS, 7.80min 1763
A 907.1777 907.4279 9076777

906.9275 Ll
908, 1781

B 08,4282

908.6794
908.9276 503, 1806

intens. 48, 7.7min #1757
4000 7253441 7261431
7257432

J6.3430  726.5435

7255432
727.3428
727343 727.5532 7277507 7279585  7as.1631 723578 78587 7287617 7289591

7245 7250 725.5 7260 726.5 727.0 727.5 738.0 785 mfz
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Compound 12 (PfeA 33-51 N-term (PEG);-Zn?*-DOTAM)
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\
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H
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~

<
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[
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H

=2 z /E
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CORD
AL

3 /% z
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HO.
HO

HO,
HO'

r1E+07

r1E+07

[ 9E+06

[ 8E+06

7E+06

[ 6E+06

[ 5E+06

4E+06

- 3E+06
~2E+06
r1E+06

9P-0SWa

10

11

12

13

~ 3E+06

~2E+06

[~ 2E+06

~2E+06

~2E+06

~2E+06

1E+06

1E+06

~1E+06

[~ 8E+05

[~ 6E+05

[~ 4E+05

[~ 2E+05
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17 160 150 140 130 120 110 00 90 80 70 60 50 40 30 20 10
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Intens. 5, 0,55 L 51 355708
1259.2793 e 1259.9463
000 Doss.ns7 126,279
1260,6131
2000 1258.6110 T 1260.3963
1259,4062
TreoT 125,137 1260.1126 o703 f) usLE1n 1261.041
o 1250 1253 1250 1251 1z2 iz
e, 45, 0,341 S1min 256708
x
G SMTIE  OMIBIE  ga5o15s
4 9a5.7118
2 G 2ins 945.9622
946.2126
9464630
65630 ga6.7135
B3 B B5 B3 B 23 iz
ntens, M5, 0.34-L5 Tnin 256709
x10*;
75,9708 7561711 755,371
E 755.7706 756.5711
, 76,7714
755.5699 S
1 757.1719
757.3721
7,372 757,575
7 75 75 756 7% 7 7% iz
1ntens. +MS, 0.34-1.51min #56-709
60044 613101 30,4767
D 629.9762 630.6434
o0 629.8088 630,9768
500- 6311444
629.6335 8313105 6314770
o %50 295 0.0 0.5 6310 &35 320
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Compound 13 (HasR 122-144 N-term (PEG)7-Zn?*-DOTAM)

Mo o N mey
|29 4 Y SV SR PPV PRV U S8 { JY \)k ka;(n\)k ~J xj;wk I( % L
W n Y 2
(=) o
L"\_/‘l .m o N,
o gy P, A0
o o
HO' 'OH
8
S r1E+07
3
=
3
N MeeY NoBLULOMONYND LWTONINCOONfNowefiToo—wmbooonm L
NS BRAY ILESRIIRRNBBL LIS HHARITSANBYFRIALSTMPERSIN 1E+07
G BBBB NNNRNOOCOOGOOG veodmmmbmmmmdoanadaacco oS So
NS SN T s NN Y
r1E+07
r1E+07
r1E+07
r 9E+06
~8E+06
[ 7E+06
~6E+06
 5E+06
4E+06
 3E+06
|
I
‘ I 2E+06
|
| r 1E+06
A [N
ro
T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
Intens. 45, 0.22-1,81min #50-423
1391,6901
o 1391, 3564 \ ey 1392,3564
n
13910220 1392.6893 1383,0211
400 1390.6858
200{  1390.3419 J / /
1350,5056 - 1390.8456 1or1s73 /| \_ 13915080 13918491 1392.1828 13925226/ |\ 13928563 1393.1870
YT T T e NN S ——— e o T T 1 T T T ST T il b el B )
1330.5 13910 13915 1392.0 1392.5 1393.0 m/z
Intens +M3, 0,22-1.81min #50-423
1044,0203
5000 Lot Y 1044.5205
1043.5197 \ 1044.7706
P 1045.0155
1043.2681
2000 / / 1\
10427625 13438000 10430 ypa3. 1260/ \_ 10433914 7 \_ 10438913 \1044. 1053 10443831 | \_ 10446478/ | \_ 10448931 \\
1042.75 1043.00 1043.25 1043.50 1043.75 104,00 104,50 1044,75 1045.00 m/z
IntE;; +M5, 0.22-1.81min #30-423
x
835.4186335,5187
P 535‘51&4 e
3 835.0180 ||
2 1
: 834.8172 e e
I\ I A .8178837.0170837, 2 X ; ,0182838.2185
c 834.4134834.6143 h 837,2164837.4161837.6164837.8175838.0 182
833.5 834.0 834.5 835.5 837.0 837.5 838.0 mfz
Intens. M5, 0.22-1.81min #50-423
695.3502
695.1829 596.5158
= i | 6366835
e 596‘10153 |‘" f jj w8500
500 .‘I‘, il | I\ f [\ %9777 a47.1820 £57.3484 so7.5148 697.6811
= 595,513 695.5784 /| /1 \ il \ O 697 8478 g3 0\145 5981808 693,3483 698, 5155
695.0 695.5 696.0 696.5 697.0 697.5 698.0 698.5 m/z
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Compound 17 (FpvA 124-134 N-term (PEG);-Zn?*-DOTAM)

HO,
HO'
07 "NH
S/
HN_0 o H  Ney 0 ] [ o o
f N o o o o J o N H\)L n\)L Ny Ny
N/—\N N NI NN O N O N \/\u H v N H H u ﬁ
g o i & o o ., o
Zn?* S OH
EERN
N N o
/
NH,
HN"So 0P wy
OyNH HN._0O
HO. oH
Ho OH
°
by
o
2
=
e 5500
NSNS NN BN NSNS NS SN RN RTINS REN 2RI RN NS TSNS S
MNSES 8RB NRRIMNIITISSSRRNEAASSTaaRGR SRENANMIINETEFEIR
B BB BBBNN N NN NN NNNNN NN NN B CC BT TTmmmmmm maNNNNNR DS oo 6o
pillr NN BRI i
o PR R N A P
5000
4500
4000
3500
3000
2500
2000
1500
1000
500
—— 0
T T T T T T T T T T T T T T T
14 13 12 11 10 9 7 5 4 3 2 1 0
f1 (ppm)
e S, 0.23-1.20min #53-280
&5 1412.6552,
13 1412,1554 BEy ‘5531413‘6547
10 1411.6537 e
14146553
05 1415,1553
G 1415.65641415.1559 1418.65131419. 15281419, 65291420, 15401420.6515
T 1406 1408 1410 1412 1414 1415 1418 1420 2
Intene, +M5, 0,231, 20min #53-280
et 942.1065
20 9417732 SR g 7730
&5 344391
10 043,202
0.5 2437740
9441078 9444420
0
o 939 940 541 942 943 944 945 946 mfz
Inten T, 0.25-1. 20min 755380
X105 706.8318
2 706.5819 LI 707.3317
7063311 el
B 707.8320
A 708.0823 T
N e 708.5827
705.0 705.5 706.0 708.5 707.0 707.5 708.0 708.5 708.0 mjz
ansre M5, 0,251, 20mn 2557250
s e
565.4665 566.0665
e 565,265
0.4 565.4666
02 566.6671
564.8506 5650510 5668057 567.0663  547.2648 567.6764 560,0663  568.2667
o
5635 5640 5645 565.0 565.5 56,0 566.5 567.0 567.5 580 fe
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Compound 18 (PfeA 37-46 N-term (PEG);-Zn?*-DOTAM)

HO.
HO'
07 NH NH,
Oy _NH,
HN ° \,_«Nj'f 2 2 w9 Hu v 9 el w9
NN o o o o Mo M N N n L N N NH,
S e S PP S SRP SN B8 S § RES At Lo
N B o » o _A o s o =X
Zni* :( "OH N "OH
A
N N
L s/ l 07 oH 07 NH,
HN o
0_NH o
HO. oM
Ho OH
©
hd
o
2
3
5500
CaNnEmoNDmomNOSaNTomMeTaeroearnangsodh sooderamoranooces o
ANS8885038NRRENNARISSSRRIBFSTRGINGR S IRLHMIIRTRI ISR
gt e N S R NN R RE I U e R | <R P [t s it s B}
rillvidirdr i A A Sl il
T frA——— e\ Vb= SN =" 000
5
4500
4000
3500
3000
2500
2000
1500
1000
500
[% Lo
T T T T T T T T T T T T T T T
14 13 12 11 10 9 7 5 4 3 2 1 0
f1 (ppm)
nEns, +V5, 0.24-1. 20min #53-280
o 1353.6328
L5 1353,1529 PEORT J—
1.0 13526314 1355.1327
os 13556332
! R 1356.6345
0
) 1350 1352 1354 1356 135 mjz
ntens. 4MS, 0.24-1.20min #53-280
x10%
027575
A s02.4242 S0 g0
902.0900 903.7575
L 9040914
904,255
5014644 9019663 N e 905.09%
900 901 902 903 904 %05 906 mjz
mE +MS, 0.24-1.20min #53-280
x10% 677.3200
20 677.0m1 ISR i
L5 6765193 678.089
L0 67,3202
05 678,570
. A ot 679.0715
676.0 676.5 677.0 677.5 678.0 678.5 679.0 679.5 680.0 mjz
== +M5, 0.24-1. 20min #53-280
000 s42.0573
s41.8573 S2IT s
000 s4L.6564 sa2.6572
oo sa2.8574
s43.0577
540.6860 540.9662 5412974 5414411 541.9645 542,18 ﬂ\ 543.2575 543.4569 543.6953
540.5 5410 5415 542.0 542.5 543.0 543.5 5440 miz
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Compound 19 (HasR 129-138 N-term (PEG)7-Zn?*-DOTAM)

HO.
HO’
07 NH NH,
° 0y _NH,
H H
HN_O o n\"{jﬁ 0 o oH o w 9 - o o o w ©
/\ j \S Nv\o/\/ov\o/\/o\/\c/\/o\/\o/\/o\/\NJ\/O\)l\N N\_)I\N N\_)I\N N\_)j\N N\.)I\N NN NH,
NN H Wl o i H XL R B S
[ Zn2* j S P
VAR
LN Nl o ENG
HN"S0o 0P wH
O NH HN__0O
HO. OH
HO’ OH
©
2
2 800
=
a
N ARNOONTONNOVONINRNOSD N O o Naan ndinolymnovovno w0 o
M SNMANSSRRBNFTTHOIRQBA NS @ HESES RPSCRHNAANATSE SN BB R750
G CBBBPBBBNNNNNNNNNGOSOSS v < meEden AfaNNNNNNNNS S-S S S|
I IS\ tmwmmm— 1| | o e e—ee——
= (s
700
650
600
550
500
450
400
350
300
250
200
150
100
50
Ak Fo
T T T T T T T T T T T T T T T
14 13 12 11 10 9 7 6 5 4 3 2 1 0
f1 (ppm)
B +415, 0.34-1.26min #56-565
200 1397.1358
1396.6355 1357.6357  1398,1346
300 1396. 1340 13986351
200 1399.1358
) 13996356 oo
13 1394 1395 1356 1307 1308 1360 1400 1401 1402 1403 mfz
B +M15, 0.34-1.26min #56-565
1408, 1230 1408.6224
50 1409.1223 e
14071245 1075247 1410,1170
e 14106177

14111233

b
0
1406 1407 1408 1409 1410 1411 mfz
Intens. 44, 0.34-1.26min #56-565
1418,1123
0 1418.6163 1419.1149
30 1420.1193
14196164 1420,6177 14211161
0
10
1418.0 1418.5 1419.0 1419.5 1420.0 1420.5 14210 14215 mjz
antens +MS, 0.34-1.26min #56-565
9317571
6000 931,4239 932.0905 932,4236
932.7572
931.0896
000 jh 933.0909
2000 933.4244
9337584 g3a0e20
| I8 | Y A x
@30 931 932 933 934 435 mfz
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Compound 14 (FpvA 121-139 C-term (PEG);-Zn?*-DOTAM)

©
?
e}
2
=
[=}
[ 6E+06
N OONNONNOTO®RONONONVOWI®AO NYRTOLTN-d drnovolanltlonnnove oo wo
TORBMITMANNNHARREETAIIqaRRon NIAN—T—Tad FNNSIRNNMNTSCCRRAN R @ 2
B OB BBBBBBBBBNNNNNNNNCCG GGG TELLEEMmHn EREE FNIPRY N PRNPNPNIPNIL i il e g e
N o B SN
e e Nl i ST P I -
[ 6E+
 5E+06
4E+06
4E+06
4E+06
r 3E+06
r2E+06
r2E+06
[ 2E+06
r 1IE+06
H
 5E+05
N
T T T T T T T T
10 9 7 5 4 3 0
f1 (ppm)
Intens. M5, 10.59min #2413
1200.2338 1209.5678  1209.9002
T 1208.3016 1 f‘ | 1210.2337
[ It Il Il 1 1210.5689
=00 l H |‘ | \|‘| I\ - 1211.2366
o | | 1\ N, i\ I i 12115699  1211.9006
1209 1210 1211 1213 mfz
nens, +MS, 10.59min #2413
ulug 907.1775  507.4277
- G : 907.6773
906,9272 I\ |“ I oL
Lo i I il “I "‘ 908.1785
0 BL2in I‘l I I I I I 908.4272
5 (\ | Il | | 908.6774
I\ l I I\ I\ /| I n | 908.9284 9091790
0.0 5 N 1 NS S VNS 55 W [ NN 5 W 1 V— W——— A
906.5 907.0 907.5 908.0 908.5 909.5 m/z
wnens. +MS, 10.59min #2413
3000 mseass
W 726.3924
2000 \ i 725.5425
725.17440 UI | 1 i 7257437
| )
1000 725]*.5432 i\ I [ I\ ‘ l\ 727.1429
! .
. 725.3747 || ‘ 72,5484 )N \ e 7273468 727.5439 728.2305
725.0 725.5 726.0 726.5 72,0 727.5 7.0 mjz
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Compound 15 (PfeA 33-51 C-term (PEG);-Zn?*-DOTAM)
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N

O NH;
o
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OH
H
N

o
o o
HH H
HerN HJ\fN\)LHJ;:
o ol o :L °
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H
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N
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[ 6E+07

- 5E+07

- 4E+07
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Nﬁﬁuw
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£0E—
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see
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0s'e
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SEY
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Eiad

€59
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€L~
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€€l 7
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Y08
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r2E+06

[ 2E+06
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 5E+05

=

9P-0SWa

7
f1 (ppm)

13 12 11 10

14

—

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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+M5, 10.58min #2421

S69

intens.
2000 12592767 12536081 1250 9430
1500 1258,9403 ﬂ "'\ 115%2717
1000 1255 6077 ‘ﬂ ‘|‘ I M 1zsn|‘;lsnan S
i | | |
200 — 1257.595 1257.9298 12582790 [ A J { ‘ L I\ J '\M_ il 1ELE0ST 12510353 12629055 1262.8533
gl O Ny N S, b b o e A Ao b ared Mmoot NP A St o e e
B ST o 1w B 1259 1260 1261 1262 mfz
Intens, +M3, 10,58min #2421
x10%
15 S-S 944-'9588 945.2089
44,4534 945.4590
10 | I | | sas7004
) 9442072 || ‘l | ( A
0.5 I\ I\ ‘ | ‘ | I [ 3% g 2129
A ‘ " !
943,486 943.6985 9439526 | | I I /1 I\ A I\ i [ 94.4605 946,7072
o JA VA W W A W
| B B e — 934 335 936 947 m/z
ey +MS, 0.24-1.81min #54-423
10
* 7555657 756.1699 e 3600
755.7685 || f| 1
2 i |
: 7 757108 757.3709
755.3652 M 3708 757.5709
54.0 7545 755.0 755.5 ; 757.0 757.5 758.0 mfz
Intens. +M5, 0.24-1.81min #54-423
2000 630.1424 630.3095 (oo o
1500 i N 530.6428
I
T JI\ I 630.8036
il Il fl 6309788
500 f / il A 6311433
629.2480 N A L Y o S 6313100 31,4754
. N | S | W | W, |
628.5 529.0 629.5 630.0 530.5 6310 6315 mfz



Compound 16 (HasR 122-144 C-term (PEG)7-Zn?*-DOTAM)
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VARERNVp SRS R QIS )i hagply RSN 3407
r3E+07
r2E+07
r2E+07
r2E+07
r2E+07
r2E+07
r 1E+07
r1E+07
r1E+07
 8E+06
 6E+06
4E+06
r2E+06
ro
T T T T T T T T T T T T T T T
14 13 12 11 10 9 7 6 5 4 3 2 1 0
f1 (ppm)
Intens. 5, 10.48min #2387
4000 D403 1044.2735
1043,7742 4 A 1044.5226
3000 i [ I i 1044.7737
1043.5224 I | | I
2000 i i 1045.0234
. i\ 1045.2734
1042.7276  1042.9848 I\ N 1045.5238 10457755  1046.0413  1044.3067
\e. T
1042.5 1043.0 1045.0 1045.5 1046.0 miz
I"tE”54 +MS, 10,48min #2387
ulfs 8352201 8354156 835.6198
A I\
. 835.0194 I‘I\ I‘I ‘ll 8355205 430200
d Y | B
834.5209 \l‘l ‘ | I‘ ‘ | " I IH e pan
0.5 : | | I\ e3s.4214
f\ I\ | I\ I .‘ l I\ I\ n 836.6205 35,8210
0.0 A 20 WY 55 N 5 VS I Wy 5 VRS 5 NS s G G .
. 833.5 834.0 8335 835.0 835.5 835.0 835.5 837.0 837.5 mfz
ol +MS, 10.48min #2387
o 6%6.3507 6965178
4000 696.0153
il
2000 ] I\ 897189 oo
B N 5% E97SM0  go7.675
6953 595.50 595.75 696.00 597.25 697.50 697.75  mfz
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Compound 20 (PfeA 33-51 C-term (PEG);-Zn?*-DOTAM)

0g_OH Oy _NH; 0y_OH O_NH,
o o o o o o o o OH o o
Hy H H ] H oy H H H W
H,»I(" N N\.)J\N/\H/N\AN N rI("\.)kNJ\(" NJ\("\)LN "\,)j\nja;("\)\u N\,)Lun,
H o EH H o H o . H o 1 H o ., H o H H o H HH o H o H
UYL
o7 on o"NH, 07 o

NH, NNY\

o

©
2
o
2
3 700
MM MENIN I T RONN SO 2 sendklosssikskRermnsysggge
BN 2RARRBTRRTIRAZ Y 2 aLR FRBaRB RRZEE3ISIBELR
BBBBNNNNNNNNNNNNKN GG L C R | Rl iR N AR BAb R T
[ P A
B I N P fee——
600
550
500
450
400
350
300
250
200
150
100
50
ro
T T T T T T T T T T T T T T T
14 13 12 11 10 9 7 5 4 3 2 1 0
f1 (ppm)
s +S, 0.34-1.25min #56-565
1343, 2067 13436303 13439632
3000 13442066
o0 13429623 eI
1344,9633
1000 ol 1345.2990
1345.5303 1345 9640 1346,3156 1347.6252
4 1341 1342 1343 1344 1345 1346 1347 1346 mpz
Ly 45, 0,34-1,25min #56-565
10
1007, 7240 1007:9793 1008, 2243
S 0074758 1008.4743
1008.7246
1 10072230 1008,9749
1002254 o0 4755 1000 7258
1006 1007 1008 1009 1010 1011 mfz
wlsy +MS, 0,34-1,25min #56-555
x10
3 806.3805 806.3808 506, 7808
0eTiE0s 806.9500
2 807.1811
805.9795 07,3314
1 807.5815
B07.7815 go7.0818
8045 805.0 805.5 806.0 806.5 807.0 807.5 808.0 808.5 809.0 mjz
ity +MS, 0.34-1.25min #56-565
i 72,318
0.3 672.152F 7% 31%%72 4356
6726523
0.6
04 5718180 —
0.2 :
673.31%6673,4852  673.7304 674,295 674.7304
0
670.0 670.5 6710 6715 672.0 672.5 673.0 6735 674.0 674.5 6750 mfz
intens. 45, 0,34-1, 25min #56-565
800 576,2750576- 4178 576, 5605
600 576.1318 8
00 575.9886 -
200
574,698 575.6948 5772757 5774189 577.6948
574.5 575.0 575.5 575.0 576.5 577.0 577.5 578.0 578.5m/z
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Compound 21 (PfeA 33-51 C-term disulfide-(PEG)s-Zn?*-DOTAM)
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a BB BBBBNNNNNG GGG 6O ¥ mobmhescaNNNNNN A A SO0 60
S S
AN AN ps S S S SS Qs RS
2600
2400
2200
2000
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f1 (ppm)
e 4415, 0.24-1. 30min £54-304
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1290.5800 areas
0.75 12419124
e 1240,2466 12492.2456
. 1289.0134 R paous 1243,2451
. 1243.5782
1238 123 12% 12a1 1292 1283 1298 iz
[”fﬁﬂss‘ S, 0.24-1.30min #54-304
10
PR S A TR ")
€3 9316867
- 930.4373 31,9366
02 930.1875 A o asea
032.6854
. 265 3329361
929.0 929.5 930.0 930.5 9310 93L5 932.0 932.5 933.0 933.5 mfz
e +MS, 0.24-1.30min £54-304
x
TS SIS0
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744.5511 e
05 745.9507
- e A 746,502
@ o E
743.5 740 7445 745.0 7.5 76.0 76,5 747.0 iz
nrens, 45, 0.24-1.30min £54-304
=i 6209603 621.1269
620.7938 y ’ 6212934
621.4600
Lo
e;parm 6216267
6217934
o8 o 621.9508
. 610,513 620,1180 620.2843
620.0 620.2 620.4 6206 6208 6210 6212 6214 6216 621.8 mf2
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Compound 22 (FpvA 121-139 N-term-(PEG)-MECAM)
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88
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39
3.95
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341
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%
§
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%
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'_—__._J L._ﬂ_d St s o /T

816.0 816.5 817.0 817.5 818.0 818.5 819.0 819.5 820.0 820.5 821.0 mfz
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Compound 23 (PfeA 33-51 N-term (PEG),-MECAM)
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Intens,
x10%

Intens.
x10%

o - o

1140.5645 1140,8987

+MS, 0.23-1.51min #51-354

Intens.

200

100

1141.2329
i\
NI 11enses
I fi 11419009
il il y 1142,2345
1138 1138 1142 1143 1134 mz
+MS, 0.23-1.51min #51-354
855.6763g55,9271
855.4255 H ” e
i fW il || ase e
{ | ( f /I 8566730
I i A / 8569298
853 854 855 856 857 858 85 miz
+MS, 0.23-1. 51min 51-354
684.7428 684.9435
f\ f
| fi 85,1438
684.5425 \ 685.3105
584,302 f \ m 685.8103
683.7871 : | 685.4351685.5456 i\
83,9896 TS 685,252 ||\ " 6857487 \___ 6859353 o
T e pmm il T = | e T T s
684.00 684.25 684.50 §84.75 585.00 685.25 685.50 685.75 685.00 mfz
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Compound 24 (HasR 122-144 N-term (PEG)-MECAM)
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|
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T T T T T T T T T T
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Intens, +M5, 9.05min #2050
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s f I" |‘ | |"| 1273.6488
0.2 I\ il M il i 1733827 13743167
. i I JI \ N 10107 74,5810
1270 1271 1272 1273 1274 1275 miz
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=t a5s.0865 +MS, 9,05min $2050
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4 1 | gss.l‘zasq
954.4350 ‘“‘ I || ossae7s
2 f\ I | Al [\ ess7ars
I\ I I 1 I\ 955.9885 9562401
952.5 953.0 953.5 954.0 954.5 955.0 955.5 955.0 95,5 957.0 m/z
e 413, 9.05min #2050
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7639910 ) 7643811
T
7637630 ‘ \ | 764,5930
2000 | ‘ ‘ il 1 764.7926
1 J\ f | \ A 764.9902 765,1922
. 7624340 7531841 763.4343 763.5347 | A A \ A\ ™42 7654351
762.0 762.5 763.0 763.5 764.0 764.5 765.0 765.5 765.0 miz
nens. =
e 636;929 +M1S, 9.05min #2050
|
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o ‘ \ 637.1617
e 636.6587 \ \ il S —
f | )
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. N A e oo i i) o s | il | U SIS SN n o S i e ’ e
o S S e S S Y. | W N | 2 v AN s -
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Compound 25 (FpvA 124-134 N-term (PEG);-MECAM)

HO,
D
[o}
(o}
HN NH

N=N
NN

zT

o 0
\/\0/\/0\/\0/\/0\/\0/\/°\/\0/\/0\/\NJK/°\)LN
H

2.50  DMSO-d6

9.62
9.43
929
837
833
821
8.18
8.10
8.06
7.93
7.85
783
778
773
745
7.27
721
7.19
7.08
6.99
6.89
6.86
6.63
6.58
453
449
446
443
441
439
434
432
426
425
4.18
4.14
4.12
4.07
4.04
4.03
4.01
4.00
3.98
3.9
394
3719
375
3.69
3.67
361
3.56
344
343
3.26
275
269
265
2.51
248
201
199
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s
Q 0
& o H oo .,,OH" )

Ve

o
H
NH

T70
1.58
1.26
123

1.07
1.04
1.02
0.88

[~ 9000

0.87
0.77

8500

|

Jris6
J1x
{r136

4
4

h S50
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[~ 8000

7500

[~ 7000

6500

[~ 6000

5500

5000

4500

[~4000

3500

3000

2500

[~ 2000

1500

1000

500

7
f1 (ppm)

Intens.
x10%
15

823.3943
823.0600 823.7284
5240625

824,3966
A 524,7308

45, 0.35-1.02min #68-434

823 824 825

Intens.
617.7962

1000 5180468

s00 6182975

618,542
616,2851 616,539 6167907 617.0461 617.3021 6187956 g19,0374 5192794

613.5312 6197301  620,0314

m/z

+9S, 0.36-1.02min #68-434

616.0 616.5 617.0 617.5 618.0 618.5 619.0

S77

619.5 620.0

mfz




Compound 26 (PfeA 37-46 N-term (PEG)-MECAM)
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|
1500
1000
500
S
0
T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
anens. +M5, 0.36-1.02min #65-434
X105:
11755630
1175.0617
10 11760644
0.5 1176.5658
RIS y177,5680
1172 173 1174 1175 1176 1177 1178 117 1180 1181 1182mfz
[SEes +4S, 0.36-1.02min #68-434]
1182,5647
1182.0625
2000 1183.0853
1183,5643
1000
11815507 1184,0668 184,515
11810514 e e 1182.3051 1182.8149 1183.2728 183,450 1183.7518 1183.9147 1184.2908
0
1181.0 11815 1182.0 11825 11830 1183.5 1184.0 11845 miz
intens. +MS, 0.36-1.02min $68-434
w10 1186,5537
LS 11870537
10
11875537
bE 1188.0529
118455151184, 79781185.04341185. 29961185, 55021 135, 3008 1188,5526 T
o i . N
1185 1186 1187 1188 1189 1150 miz
Intens, 45, 0.35-1.02min #68-434
105
784,047
2 783.7104
7843730
1 7847133
TS0, e
780 781 752 783 784 785 786 787 788 789 mfz
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Compound 27 (HasR 129-138 N-term (PEG);-MECAM)
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|
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|, t - 5E+06
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T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 5 4 3 2 1 0
f1 (ppm)
ey 5, 0.24-1,30min 54304
12150529
" 1185614 218,564
s 12,0651
o =
1216 1217 1218 1219 1220 1221 1222 1223 mfz
e, 40,0291, 0 #5309
e 1230,0537
s 122,553 12,5541
10 1231.0543
05 31552
1227.5589 12280563 1228.5522 1778,5019 12290519 12320532
N 27,5 28,0863 1228,3005 126,552 1720.6019 12280519 1229 3031 5205 s
1228 1229 1230 1231 1232 1233 1238 mfz
L 813.0448
s 8127104 e
2 a13.7130
1 siaoam L
810 812 813 814 815 816 817 mfz
Intens. +MS, 0,24-1.30min #54-304
510,035
4000 609.7845 610, 2860
00 s10.536
10,7564
603,321 s11.0%1
08,0632 6053214 s sne 1,036 s s engm snas
508.5 505.0 605.5 £10.0 610.5 6110 6115 612.0 612.5 miz
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Compound 28 (FpvA 121-139 C-term (PEG);-MECAM)
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Intens. +M5, 8.77min #1935
1080.5209
& 1090,1870 | 1090.8565
1 | 10911909
4000 (
2000 H “ |I || 1091.5230
f
I\ I\ | 1\ [l 298573 1pes 163
L STy W & S
| 1088 1088 1090 1091 1092 1093 1094 mfz
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Compound 29 (PfeA 33-51 C-term (PEG),-MECAM)
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Compound 30 (HasR 122-144 C-term (PEG)-MECAM)
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Compound 31 (PfeA 33-51 C-term (PEG),-MECAM-0OACc)

2
¢
2
¢
2
¢
2
<

N\

]

AcQ
; o:
HN-
NI
]
OAc

AcO’

AcO:
o

OAc

HN

r2E+08

r1E+08

r1E+08

r1E+08

r1E+08

r9E+07

~ 8E+07

r7E+07

r6E+07

- 5E+07

r4E+07

r3E+07

r2E+07

r1E+07

ro

L

9pP-0SWa

05T

6

413

7
f1 (ppm)

13 12 11 10

14

r2E+07

[ 2E+07

r1E+07

r1E+07

r1E+07

r1E+07

r1E+07

r 9E+06

[ 8E+06

[ 7E+06

[ 6E+06

 5E+06

4E+06

 3E+06

[ 2E+06

r 1E+06

9P-0SWa

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

S85



ntens, M, 0,54 1.05min #56-452
10
1224,58561224.9199
G 1225.2542
5 1224.3512 T
12259220
1226, 2559226, 5892
1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 mjz
ntens. +MS, 0,34-1,05Min #56-452
10
"1 - 018.6016  918.9423
19,1931
10
918.4408 e
0.5 919.6943
919,546
o e
917.0 917.5 918.0 9185 918.0 9195 520.0 920.5 521.0 9215 mjz
Intens, +M1S, 0.34-1.05min #56-452
x10%
735.1551 735.3559
2 735.5564
. e 735.7568
735.9572
7361572735, 3530
733 734 735 73 737 78 miz
Intens S, 0.34-1.05min #56-452
5127977 612.9552
000 613.1317
2000 612.6303 e
1000 613.4657
6119535 6121207 §12.2878 612.4551 613.6325 13,7877
6110 6115 612.0 6125 613.0 613.5 6140 6145

S86

6150 mjz




Compound 32 (PfeA 33-51 C-term disulfide-(PEG)s-MECAM)

H

Oy NH,

0y 0l 0Oy NH, 0Oy OH
o o o o [ [ o [ M o o o
HH H H HH H HH H H H H
X(N A Nj;(,QkN L, \)I\I( S G5 WS SN SN
i b ow bo:ow b W §o:ow b ] v b i W HH L H o N
YR e T el 1
07 oH 07 NH, 07 oH s Ho
NH. HN
2 o: o
o HN \H OH
N OH
o
NH
wo' on ©
©
5
o
@
=
o
o m~N MANT MO LTODVTONTHRVONOO VONMA =D OCTVONONONOW — QT O®PWYONO 74500
Nme MANSSOBRNANNNHOBNNGES TINNANRMATHHITMAICBRODHA RO RADRORD
TR BBBBNNNNNNNNGOCOSGGS TETTTmmm MR mmBNNNNAH S S S0 S0 S
SR
[V =S\ e s e S e
|
4000
3500
3000
2500
2000
1500
1000
| 500
|
| | ! |
| g
0
T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
Intens, +MS, 0.34-1.30min #56-593
il 8419012
& 841.6516 842.1510
. 42,4008
8414019
2
843.1504 g43.4001
83 840 84 242 843 834 E5 miz
i +MS, 0.34-1.30min ¥56-593
6737214
673.5217 673.9216
1000
674.1211
500 (Tl 6743215
8745218 6747214
672.3048 6725067 6727075 6729069 7 6749209 6751133 675.3121 675.5068 G675.7066 676,0300
672.0 6725 673.0 673.5 6740 6745 675.0 §75.5 6760 mfz

S87



Compound C33 (FpvA 121-139 C-term 2,3-dihydroxybenzamide)
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Compound C34 (PfeA 33-51 C-term 2,3-dihydroxybenzamide)
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Compound N33, (FpvA 121-139 N-term 2,3-dihydroxybenzamide)
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Compound N34, (PfeA 33-51 N-term 2,3-dihydroxybenzamide)
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Compound N33p (D-aa FpvA 121-139 C-term 2,3-dihydroxybenzamide)
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Compound N34p (D-aa PfeA 33-51 N-term 2,3-dihydroxybenzamide)

oj,NH2

o]

0~ "OH

Oy _OH
OH
0 o Y o - o _j/ o o o
H : H : H H E H : H H H

N N N Ng N N Ng NN N NN %(N\AN N NH
H/\n/ H/Y H/\n/ H/\n/ H/\n/ H/\n/ g Y H/\n/ N

o o o o o o o

OH OH \H
07 "NH, 07 oH

NH NH,

Window Display Report

250 300 350 400 450 500 Wavelength [rim]

ntens.
[mALY

1504 190
1254

10.04

25

o]

' ! ! ! U, 1 Odmin #1459

ntens. ]

5

Carsten-3 M5MS_P1-D-4_01_47554.d4 +M5, 1.08min ¥143

779.7392

F79.4045

7B0.0733
]

7EQ.A07E

FA0.7411

TBLOTTS

]
779.00

77925

72.50 T79.70 T80.00 TBD.25 TED.50 78075 781.00 miz

Bruker Compass Datafnalysis 4.2 printed: 28.11.202Z212:18:07 by: amazon Page 1 of 1

S100

Oj/NHZ
o

2



Window Display Report

200 250 00 360 400 450 500 _ Waelength [om
ntens. U, - 08min # 147
[mAL]

15.04 190

12.5

10.0

7.5

5.0

ntens.| Carsten-4 M5SMS_P1-D-4_01_42554 d- +M5, 1.08min ¥143

1180.0956
G000+ |

1179.5043

11805977
40004 |

1181.0%97
20004

1181 5957

1182 1027
v, 11738505 | | 11803313 ™
s —

bt -

11826292

11800 11805 11810 11815 1182.0 11825 miz

1178.5

Bruker Compass Datafnalysis 4.2 printed: 28.11.202212:21:00 by: amazon FPage 1 of 1

S101



Window Display Report
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24000
23000
22000
21000

20000
19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

r-1000

S6'T~_
EIx4N
YT —
T~
9p-0SWa 057~

o

WSU~
Jigasa

N

z

1
Ny

A

[
H

T"S/\)LN/\/Q\/\D/\/O\/\Q/\/OV\N

00T
AQQ.N
00T

00T
A 00T

00T
X 00T

7
f1 (ppm)

13 12 11 10

14

[ 9E+07

r8E+07
8E+07

 8E+07

[ 7E+07

[ 6E+07

[ 6E+07

6E+07

[ 5E+07

r4E+07

4E+07

4E+07

3E+07

2E+07

2E+07

2E+07

1E+07
[ 5E+06

W~
6057
€51t
96°€€
68'bE V
89'8€
11°6€

9p-0SWa

756E
aalug
fxarad \

T€60 —

€099
£8'89
1069

€9'69
6969
L1069
08'69
8'69

86'¥TT
LTSTT
8TL1IT
6E°LTT
90°8TT
91’811
£6'81T
L6811 7
pETT
£6'vCT —
8L/92T -,
60821 \
PT'6CT
443 v
86'GET
SS'LET /7
fan24) /

TT9bT
9T'9pT W.
SE9T

85'6vT \
TL6bT

ETE9T —

18691
(8691
vz o1/,
(9141

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

S116



Compound 53
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Compound 61 (FpvA 121-139 N-term Carbonyl-(PEG)7-azide peptide)
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Compound 62 (PfeA 33-51 N-term Carbonyl-(PEG)+-azide peptide)
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Compound 63 (HasR 122-144 N-term Carbonyl-(PEG)7-azide peptide)
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Compound 64 (FpvA 121-139 C-term Carbonyl-(PEG);-azide peptide)
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Compound 65 (PfeA 33-51 C-term Carbonyl-(PEG)+-azide peptide)
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Compound 66 (HasR 122-144 C-term Carbonyl-(PEG)7-azide peptide)
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Compound 67 (FpvA 124-134 N-term Carbonyl-(PEG)7-azide peptide)
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Compound 68 (PfeA 37-46 N-term Carbonyl-(PEG)7-azide peptide)
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Compound 69 (HasR 129-138 N-term Carbonyl-(PEG)7-azide peptide)
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Compound 70 (PfeA 33-51 C-term 3-(Pyridin-2-yldisulfanyl)propanamide peptide)
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1198.0 1198.5 1199.0 11995 1200.0 1200.5 12010 12015 1202.0 1202.5 miz
Intens, +MS, 0.35-1.03min #62-440
%105
00,0648
10 799.7308 3003586
800.7322
05 ﬁ\ 8010659 -
N e 8017328
798.5 795.0 798.5 800.0 800.5 2010 80L5 802.0 8025 miz
i +MS, 0.35-1.03min #52-440
x10%
500.3005
a 00,0500 600,5507
600.8010
2 601.0512
A 5013010
599.0 59,5 600.0 500.5 6010 6015 502.0 602.5 miz
Intens. 445, 0.35-1.03min #62-440
s 480.4420
0 80,2417
80,8427
z 4810420
4812417
479.0 479.5 480.0 430.5 4810 4815 482.0 482.5 w2
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2D-NMR data and MS/MS spectra

PfeA 33-51 peptide 6

é 1 3
— == 49
44
46
2 3
# = > (48
= =
(&)
50 =
=
52
54
20 56
. —] - 58
16
F60
T T T T T T T T T T T T T T T T T
4.35 4.25 4.15 4,05 3.95 3.85 3.75 3.65
f2 (ppm)
Intens. 1§ +MS2(734.0455), 31.5-78.7eV, 0.35-1.40min, Deconvoluted
x109 Q+00010
K+ 0.0010
8 T+0.0014
E +0.0004
E+ 00042
] -0.0044
A
6 -
4 -
1+
J 185.1663
5 | 14 1 11l +0.0025
86.0969 342.205 +0.0029
n
J 1988.0415
1+
I 455.2914
| [ LY YO S e S ——— e
0 250 500 750 2000 miz
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HasR 122-144 peptide 7

11
i 12
O
21
()
22
23 24
) (@)
T T T T T T T T T T T T T T T T T T
4.55 4.45 4.35 4.25 4.15 4.05 3.95 3.85
2 (ppm)

40
a7
48
49
-50
r51
52
o3

f1 (ppm)

54
-55
56
57
o8
59
-60
61

Intens. [,

i+
628.3894

+M52(650.2544),28.8-72.0eV, 0.35-1.20min, Deconvoluted

whi by
t

T T Y
T T T Y
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PfeA 37-46 peptide 9

, 1 38
% S — 40
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7 44
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fo— ‘T__ —— -
—_— = £=F 2
54
56
r58
T T T T T T T T T T T T T T T T T T T T T _60
4.45 4.35 4.25 4.15 4.05 3.9 3.85 3.75 3.65 3.55
f2 (ppm)
'”‘9”’55-’1. +M52(565.9433), 26.1-65.3eV, 0.35-0.97min, Deconvoluted
¥1077 — Q+0.0004 —
1 h +0.0003
154 L T+0.000¢ -
. h - 0.0002
i V - 00007
7 V - 0.0006
1.0
i T-0.0003
| = 1. Q+0.0018
, 84.0443 1+
6163736
05 187.0721 i
i 315.1313 14 1+
i 398.1685 | 497.2373 . + 1+
i l J l \ l 715.44gs 8164933 926.5415
0 100 0 300 400 500 600 700 800 900 1000 mz
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HasR 129-138 peptide 10
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T T T T T T T T T T T T T T T T T
470 4.65 460 455 450 445 440 435 430 425 420 415 410 405 4.00 3.95
f2 (ppm)
Intens. - +MS2(609.4102), 27.5-68.7eV, 0.35-0.90min, Deconvoluted
x105- V +0.0006
] E +0.0005
4'_ P+0.0006
] E +0.0001
34
] L m-0.0010
%] 1+ Q-0.0003
i 344.1472
. L 647 3564 v +00005
p +
1] 86.0968 VL + 0.0006
i I+
i 1+ 23110* " 1+ . 7754186 1|+
] 129.1029 . 443.2164 647.3564 l 874.4836
04 A .:...lJlllr:lu.,l.umuui.ln - llh.ll....;:l \ .I..l s b . u.l . b,l . . =
200 400 600 800 1000 1200 miz
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FpvA 124-134 N-term Carbonyl-(PEG)r-azide peptide 61

-42
-44
-46
-18
-50

-52

54

f1 (ppm)

56
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60
e R e 62

12 64
66

4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5

|I'116‘F1054- 1. +MS52(893.1911}),36.6-91.5eV, 0.35-1.20min, Deconvoluted
X1 537.2776

6 \} - 0.0008

1+
448.2530

1 L +0.0010

D - 0.0005

14 G+0.0016
142.0502 AT 00032

1+
347.2050

1+
226.1187 1+ 1+ 1+

561.3363 751.3717 149.5915 -
14 1+ 1756.9128
} 1075.5507 1389.7028
a Ll | .

Ly »..L k.“ L uILI. I.H.;‘ il Ilhll\

| .Jh b Juu,.u ol L e

- T T
0 200 400 600 800 1000 1200 1400 1600
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FpVA 124-134 N-term (PEG);-Zn2-DOTAM 14

Intens. |

Vi 2. +MS52({942.2195),38.1-95.4eV, 0.35-1.20min, Deconvoluted
%104 | 1461342
4
3
1 1
i 2822|4059
24
1 IfL-0.0072
1 __ 1+
| 1291082
J 1+
| 417.1946 14 1+ 1+
E l §83.3273 895.4670 1728.8054
0 ihll o Ml bbb sy N NP NS S|
0 500 1000 1500 2000 2500 miz
'”‘9“54-4. +MS2(707.0353), 30.6-76.5eV, 0.35-1.36min, Deconvoluted
x10 1+ 1574.7086
1 86.1006
1.5
g v {00583
i D} 0.0656
104 IL|- 0.0602
] G-0.0103
1 14 L
| 1545 4100 |1789]8162]
_ 1+
o 4431;593 215277
T . 1+ 1+ 1+
1 711.3282 1149.6519  1433.6591
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| 1 1034.6165
0.0 llnhljl bl il Ilh | I NN iadd, bl & . § A L TG
0 500 1000 1500 2500 miz
FpvA 124-134 N-term (PEG)7-MECAM-OH 25
Intens. " - -
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1 V| 00608
] 7+ 0.0001
5] T - 0.0003
] G +0.0006
4 -
1 A +0.0003
] —F+0.0019
34 -0.0011
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] 1+ 0.0006
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ol |J| m i“-“lanlL L dab lllll || “ Al .l. 11 ) | I | B U I
0 250 500 750 1000 1250 1500 1750 2000 2250 miz
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H
H-AAS—K—NH,

5
AAS: DSSVDLG™A"T'MITSNQLGTI

Chemical Formula: CggH4N2404,5
Exact Mass: 2049, 04122
Molecular Weight: 2050,31500

H
H-AAS—K—NH,

8
AAS: VDLG"A"T'MITSN

Chemical Formula: Cg;HgaN150455S
Exact Mass: 1247 65437
Molecular Weight: 1248 46300

, i
o oA AN A n
. ,
__! 9 4
l 0 1
J 1 " 3 o
g .
- - ]
% ; p— ™ L £
] . :
= d =] .
” 121 n -
S » 4
} . I8 19
1 - ; \
_‘ 16 10
s . 4 i . ] . T
-
hiers. 7 +ME2 (1035 2298 40 0 100 0&V, 0.36 1. 1Tmin, Deconwoluted
=104 | IL- 00931 5 ooag
M - 00013
= '].'J]a] R er]
0
06 658
253.p027 1+
0.4 1049 99332
02 1951718 N
173676 i I I
1 | 5172547 ]
0o | |JM-JLI kil ol A | el
a 250 500 780 1000 1250 1500 1750 2000 miz
hnul'ljsg g N+ 00001 *MEZ[52% 97671 250 70.00V,035 122min, Decanvalued
* + 00002
1254 T+0.0001
L - 00008
1004 M- 0.0018
0754 1=
=6.0965 1. G+ Qo002
2151031 L+ 00007
as0] TaIf214
a6d f579 b= i) 023
. W 40,0013
025 32‘._‘]]'.13 4853523 e SILATIE 1 5asseez
. . 7azaz1s | . N
5613355 E92.3741 B4 4579 \ 1143 5555 12486588
0004 hlju.lnkllJL LILIJl . 1 L ; N L., + -l
a 200 4040 :ili] a00 1000 1200 miz
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LC traces

Compound 2

Data File D:‘\MassHunter\Walkup\DataFiles\Till\2021-04%2021-04-07\1 TO 131 (3} H3S_4785Z.D
Sampla Name: 1 TO 131 (2) Hag

DAD1 A, SIg=254,8 Ref=0ff [OassHUN. .3l kupiDataFliesiTIR202 1-002021-04-0701 TO 131 (3) H39_47982.0)
[

404

T T T T T T T T T
0.5 1 i5 2 25 k] 35 4 min|
PMP1, PMPID, SoventRatio B (1 TO 131 (3} H33_47992.0)

T T T T T T T T T
25 1 15 2 25 3 35 4 min|

#*% End of Report ***

Lc-3Q 5/20/2021 11:24:08 AM System Administrator
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Compound 4

Data File D:'\MassHunter\Walkup'\DataFiles\Till2021-04.2021-04-06\1 TO 168

Sample Mame: 1 TO 168

2z

mALl =

DAL A, 5Ig=254,5 Ref=-off (DM assHuntenWalkupD StaF llesTIN2 02 1-041202 1-04-061 TO 168 H3Z_47859.0)

2_47895.0

T T T T T
3

T
35

mAL 3§
150
1254
1004
754
E
25§ -

254

. 1 2 2.5 3
DAD1 B, 5ig=220,5 Ref=off [DUMassHunterWalkup'D ataFllesTIn2021-0412021-04-0611 TO 168 H3Z_47889.0)

]

0.5 1 15
FMP, PMFID, Sofvent Rato B {1 TO 169 H32_£7353.0)

z0d

a4

20

|

0.5 i i5 25

u—]

1|

**% End of Repors ***

[LC-30 8/20/2021 11:26:00 AM Jystem Administrasor
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Compound 11
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