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Reprogrammed mRNA display protocol
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Figure S1. Library enrichment by binding to NNMT plotted across all selection rounds (log scale on Y-axis), showing binding
against both immobilised NNMT (‘positive’, blue/light blue plus symbol) and against the immobilisation medium alone
(‘negative’, orange/red cross symbol) for both the L- and D-tyrosine initiated libraries (respectively).
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NNMT_L40
NNMT_L42
NNMT_L44
NNMT_L56
NNMT_L58
NNMT_L62
NNMT_L65
NNMT_L66
NNMT_L79
NNMT_L8O
NNMT_L83
NNMT_L8S
NNMT_L87
NNMT_L88
NNMT_L90
NNMT_L91
NNMT_L98
NNMT_L99
NNMT_L100
NNMT_L22
NNMT_L15
NNMT_L16
NNMT_L19
NNMT_L29
NNMT_L32
NNMT_L48
NNMT_L2
NNMT_L3
NNMT_L39
NNMT_LS
NNMT_L94
NNMT_L8
NNMT_L12
NNMT_L14
NNMT_L26
NNMT_L41
NNMT_L47
NNMT_L70
NNMT_LS1
NNMT_L36
NNMT_LS3
NNMT_L68
NNMT_L72
NNMT_L92
NNMT_L95
NNMT_L97
NNMT_L9
NNMT_L67
NNMT_L81
NNMT_L20
NNMT_L64
NNMT_L84
NNMT_L96
NNMT_L7
NNMT_L21
NNMT_L27
NNMT_L28
NNMT_L35
NNMT_L46
NNMT_L49
NNMT_L55
NNMT_L11
NNMT_L45
NNMT_L74
NNMT_L86
NNMT_L6
NNMT_L76
NNMT_L43
NNMT_L75
NNMT_L93
NNMT_L23
NNMT_L50
NNMT_L73
NNMT_L54
NNMT_L4
NNMT_L63
NNMT_L60
NNMT_L69
NNMT_L71
NNMT_L77
NNMT_L82
NNMT_L61
NNMT_L89
NNMT_L10
NNMT_L17
NNMT_L34
NNMT_L37
NNMT_L59
NNMT_L38
NNMT_L57
NNMT_L78
NNMT_L18
NNMT_L30
NNMT_L33
NNMT_L31
NNMT_L52
Consensus
100%

Conservation
ox

ILVFR----RLVVI

P AOonn

NNMT D1 --------PHCEGEKERBEREER- - - - ----- - - 15
NNMT_D27 --------PKCEGHKEERDREEEE- - - - - --- - - - 15
NNMT_D45 - -------PKCHEGEKERDREREE- - - - - ---- - - 15
NNMT_D69 --------PRCHGHEKERBREEEN- - - - - -- - - - - 15
NNMT_D72 --------PRCEGEKERDRERER- - - - - ---- - - 15
NNMT_D75 --------THCEGEKEBRDEEEER- - - - - - - - - - - 15
NNMT_D98 --------SKCEGEKERDEEEER- - - - ----- - - 15
NNMT_D54 - ------- PKEEGEKEEDREREE- - - - - -- - - - - 15
NNMT_D65 --------PKCEGEKERDREEEE- - - - ------- 15
NNMT_D66 - ------- PRWEGHKERDREEER- - - - - - - - - - - 15

NNMT_D4 - - ------ KORNNBESGRRENEN- - - - - ------ 15
NNMT_D18 ---------HCHNNEREDREENEN- - - ----- - - 15
NNMT_D28 15
NNMT_D11 15
NNMT_D59 15
NNMT_D30 15
NNMT_D47 15

NNMT D3 ---------THENERRENKEMEEN- - - - - - - - - - 15
NNMT_D24 ---------THENEREENKEVENE- - - - -- - - - - 15
NNMT_D33 ---------THENEEEENEENENS- - - - -- - - - - 15
NNMT_D36 --------- SHENEREENKEMEEN- - - - -- - - - - 15
NNMT_D39 ---------THENMERESNKEMENN- - - - -- - - - - 15
NNMT_D48 - --------THENERRENEENEEN- - - - - - - - - - 15
NNMT_D62 ---------THENEREENKEMENN- - - - ---- - - 15
NNMT_D89 ---------THNNEEEENEEABEN- - - - - - - - - - 15
NNMT_D92 ---------THENEREENKEMEMEN- - - - - - - - - - 15
NNMT_D95 - -------- KHNNEEEENKEMEEN- - - - -- - - - - 15
NNMT_D55 ---------HONNENNEECHEVEN- - - - - - - - - - 15
NNMT_ D56 «--cvcvcecmcncnenn- 15
NNMT_D74 - ------- 15

NNMT_ D2 --------THAENE- - NGEMEANNER- - - -- - - - - 15

NNMT DS --------THABBE- - NGRREANNS- - - ----- - 15
NNMT_D12 --------THAENE- - NGREEANNK- - - - - - - - - 15
NNMT_D34 --------THABNE- - NGENEANNR- - - ---- - - 15
NNMT_D38 --------THAENE- - KGENEANNR- - - - - - - - - 15
NNMT_D41 --------SHAEBNE- - NGENEANNE- - - - - - - - - 15
NNMT_D49 - -------THAENE- - NGRNEANAR- - - ---- - - 15
NNMT_D58 --------THAENE- - NGRHEANNR- - - ---- - - 15
NNMT_D67 - -------THAENE- - NGREEAMEN- - - - - - - - - 15
NNMT_D68 --------TTAENE- - NGRNEANNR- - - ---- - - 15
NNMT_D78 - -------THARBE- - NGRREANNG- - - - - - - - - 15
NNMT_D85 --------THAENE- - NGREEAMNE- - - -- - - - - 15
NNMT_ D86 --------THAENE- - SGRNEANNR- - - ---- - - 15
NNMT_D88 - -------THAENE- - BGRNEANNR- - - - - - - - - 15
NNMT_D91 --------THAENE- - NGGHEANNR- - - - - - - - - 15
NNMT_D35 ---------- AEBEWGSGERNNERN- - - - - - - - - 15
NNMT_D42 ----------CHEEERRGRNRNWER- - - - - - - - - 15
NNMT_D46 - - - ... ‘'GHOREER- - - - ----- - 15

NNMT D6 ---------- ANEBENBAGERENANNE- - - -- - - - - 15

NNMT_ D9 --------SHSHME- - BGERNNGENQ- - - ---- - - 15
NNMT_D14 - ------- SHSHNE- - BGRRNGHER- - - - - - - - - 15
NNMT_D20 --------SHSHNME- - BGRNNGHNEH- - - -- - - - - 15
NNMT D17 ---------- ANHMMEMGCHEANNS- - - - - - - - - 15
NNMT_D25 ---------- HENENNEBEREMSMEN- - - - - - - - - 15
NNMT_D77 ---------- KNENNEBGENENNES- - - -- - - - - 15
NNMT_D96 - --------- MENEREGNERETHANN- - - ---- - - 15

NNMT_ D7 --------- RETENRENBOQHENNE- - - - ---- - - 15
NNMT_DS53 - -------- RETRERENBCOHENNE- - - - -- - - - - 15

NNMT_D100 - -------- RETENBENGONENNE- - - - -- - - - - 15
NNMT_D57 WENENKABRTMNENR- - - - - - - - - - - - - - - - - - - 15
NNMT_D80 ---------- HABNGNTERNEENER- - - -- - - - - 15
NNMT_D82 15
NNMT_D21 15
NNMT_D40 15
NNMT_D22 15
NNMT_D60 15
NNMT_D16 15
NNMT_D44 - ------- 15
NNMT_D52 - -------- EENWEEBONENMNENN- - - - ---- - - 15
NNMT_D63 --------- RHNBERTRSRMTHEMNT- - - - ---- - - 15
NNMT_ D71 ---------THHEREARENEREEA- - - - - - - - - - 15
NNMT_ D83 ----ccvccvccenn.- 15
NNMT_D84 - -------- 15
NNMT_D87 15
NNMT_D90 15
NNMT_ D10 MTHEEEVMERKANNET- - - - - - - - - - - - - ------ 15
NNMT_D13 15
NNMT_D31 15
NNMT_D43 15
NNMT_D73 - -------- 15
NNMT_D32 ----=----- 15
NNMT_D97 15

NNMT D8 -----------ENEAREGNHENBNEA- - - - - - - - 15
NNMT_D76 - - -« ------- 15
NNMT_D50 - ------- 15
NNMT_D79 15
NNMT_D81 --------THCONNMENGNUNEEN- - --------- 15
NNMT_D94 - -------- MANNNECRGRENMNME- - - - - - - - - - 15
NNMT_D93 15
NNMT_D61 ---------- SHNENERKERVERENE- - - - - - - - - 15
NNMT_D29 MNEENEESEEMNEENER- - - - - - - ------------ 15
NNMT_D15 --------- BRABNMBTGNOUENER- - - - ----- - 15
NNMT_D37 15
NNMT_ D51 --------- SCHNERENSEESHEN- - - - --- - - - 15
NNMT_D70 ---------- AENMERNHEENNENE- - - - - - - - - 15
NNMT_D19 ----------- BENMEKSNEPEEREVEE- - - - - - - - 15
NNMT_D64 - - - ----- - INWEEBANNREVAER- - - - - - - - - - 15
NNMT_D23 ---------- HNMNEENENEUNERBNS- - - ---- - - 15
NNMT_D99 - -------- REVEEENBNEEREEN- - - - - - - - - - 15
NNMT D26 - - - covvenoeonen EWIEVNERENENG- - 15
Consensus === =======-= FI1--RGRYLLIV=cccccaaaa

100%
Conservallor;‘ | T

Figure S2. Sequence alignment of the L-tyrosine library (left) and p-tyrosine library (right). Colors indicate the properties of

the respective amino acids. In both libraries hydrophobic (green) and positively charged (blue) amino acids are enriched.
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Synthesis and characterization of peptides

HZNYNH on Peptide 1: Rink Amide AM resin (146 mg, 100 umol,
P
jo e 0.684 mmol/g) was used for Fmoc solid phase
H H
o N
NH N N
Py /\//EN:\H)H/ jo(\"')l\s\t peptide synthesis (Fmoc SPPS) according to general
H.N" N - o]
H H
N
HN" 0 HzNJ\/ | i‘i/k/ procedure A. After checking the crude peptide by
o 0 g7
T HN.__O . )
\/j/-\ f LC-MS, a portion (25 umol) of the peptide was

07 NH HN (
Kfo /k(&o capped with chloroacetyl chloride following general

)\HN o O+ NH
o on HNj/,”)\ procedure B. The peptide was deprotected and
. N
OJ/E H & \L cleaved from the resin according to general

HN NH procedure C. Subsequently, the peptide was

cyclized following general procedure D and purified

by preparative HPLC (0-100%, buffer B) affording cyclic peptide 1 as a white solid (1.6 mg, 2.9%). HRMS
(m/z): [M+2H]?* calculated for Ci03H173N290215%%, 1101.1468, found 1101.1462. LC-MS R; 6.07 min (0 to

100 % B over 12 min, 0.1% FA, A = 214 nm).

1x10°%: -
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500000+ ‘

Intensity

R.Time (min)
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NH, Peptide 2: Rink Amide AM resin (146 mg, 100

OH
o}
O NH umol, 0.684 mmol/g) was used for Fmoc
HkN/:\/sJN o N, ‘ ' ‘
H H solid phase peptide synthesis (Fmoc SPPS)

NH YN ;
: : ding to general procedure A. After
bd : T accor
o O._NH ° )/:"T . .
/d checking the crude peptide by LC-MS, a
NHY HN" S0
YH/ portion (25 umol) of the peptide was capped
\Q\I )) \/l with chloroacetyl chloride following general
\[C])AH o procedure B. The peptide was deprotected
2
HNJ’N

. and cleaved from the resin according to
>

general procedure C. Subsequently, the peptide was cyclized following general procedure D and
purified by preparative HPLC (0-100%, buffer B) affording cyclic peptide 2 as a white solid (3.5 mg,
6.5%). HRMS (m/z): [M+2H]?* calculated for Ci0:H171N3102,5%%,1092.1541, found 1092,1534. LC-MS R;

5.57 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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Intensity
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Peptide 3: Rink Amide AM resin (146 mg,

OH
P o 9 oy
\/l"‘\[(\” NW;%NH@ 100 pmol, 0.684 mmol/g) was used for Fmoc
o) o)\"“
HN O

o OYj\Ho \E solid phase peptide synthesis (Fmoc SPPS)
HOJ\//"' NH s 0
O

according to general procedure A. After
Lo K(LLH/YNHZ

., 0O O<_NH o}
7 j’/ checking the crude peptide by LC-MS, a

HN HaN__Q (
HO O;\NH o) portion (25 pmol) of the peptide was capped

\©\ ~ 90 o O N
HNJNJ\WHJLNT( with chloroacetyl chloride following general
: H § i H
HO/©/ \LNH procedure B. The peptide was deprotected
HN? NH,

and cleaved from the resin according to
general procedure C. Subsequently, the peptide was cyclized following general procedure D and
purified by preparative HPLC (0-100%, buffer B) affording cyclic peptide 3 as a white solid (4.2 mg,
7.8%). HRMS (m/z): [M+2H]?* calculated for CiosH1490N230265%*, 1090.0382, found 1090.0371. LC-MS R

7.01 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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o Peptide 4: Rink Amide AM resin (146 mg, 100 umol,
Ho @ H
;1 N:JLH NI'\/ 0.684 mmol/g) was used for Fmoc solid phase

0© © 07 NH
S \© \\wk’éo peptide synthesis (Fmoc SPPS) according to
oo e |
M P v general procedure A. After checking the crude
o} NH, NH, 0" N
HN._O A o
HN “& peptide by LC-MS, a portion (25 pmol) of the
ji)\/HZN\?NH /INH
07 HN HN"S0 peptide was capped with chloroacetyl chloride

)KerNJ\('? OH following general procedure B. The peptide was
H 5 H

deprotected and cleaved from the resin according
to general procedure C. Subsequently, the peptide was cyclized following general procedure D and
purified by preparative HPLC (0-100%, buffer B) affording cyclic peptide 4 as a white solid (3.6 mg,
6.7%). HRMS (m/z): [M+2H]?** calculated for Ci07H167N270215%, 1069.1275, found 1069.1274. LC-MS R;

7.01 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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Peptide 5: Rink Amide AM resin (146 mg, 100
umol, 0.684 mmol/g) was used for Fmoc solid
phase peptide synthesis (Fmoc SPPS)
according to general procedure A. After
checking the crude peptide by LC-MS, a
portion (25 umol) of the peptide was capped
with chloroacetyl chloride following general
procedure B. The peptide was deprotected

and cleaved from the resin according to

general procedure C. Subsequently, the peptide was cyclized following general procedure D and

purified by preparative HPLC (0-100%, buffer B) affording cyclic peptide 5 as a white solid (5.1 mg,

9.1%). HRMS (m/z): [M+2H]?** calculated for CiosH165N270235%,1126.1146, found 1126.1140. LC-MS R;

6.54 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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HNYNHZ OH Peptide 6: Rink Amide AM resin (146 mg, 100
NH

:jo Lo umol, 0.684 mmol/g) was used for Fmoc solid

O~ N_ -~
Y/S?H f”j?hljo HNI';H phase peptide synthesis (Fmoc SPPS) according to
HN™ "0 NH H general procedure A. After checking the crude

_0

9 °

;S HN\)]\NHZ HNTO/G/OH peptide by LC-MS, a portion (25 pmol) of the
HN._O, A,

HN

\\\-Kfo i/go peptide was capped with chloroacetyl chloride

HN O NH

2
T/g following general procedure B. The peptide was
deprotected and cleaved from the resin according
to general procedure C. Subsequently, the peptide
was cyclized following general procedure D and purified by preparative HPLC (0-100%, buffer B)
affording cyclic peptide 6 as a white solid (4.7 mg, 7.8%). HRMS (m/z): [M+2H]?* calculated for
C117H167N310245%,1211.1260, found 1211.1253. LC-MS R; 6.35 min (0 to 100 % B over 12 min, 0.1% FA,

A =214 nm).
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Peptide 7: Rink Amide AM resin (146 mg, 100 umol,

OH
o o} OH 0.684 mmol/g) was used for Fmoc solid phase
P 0
Oj/NH o} '\©HNI\© peptide synthesis (Fmoc SPPS) according to general
HNT 07 "NH
g &

o procedure A. After checking the crude peptide by
OTNH Oj/NHZ
S HN

0 capped with chloroacetyl chloride following general

L LC-MS, a portion (25 umol) of the peptide was

HZNW\;ENH Ny ~ o H HNLO NH, Pprocedure B. The peptide was deprotected and
o N\n/'\N N
o H o] cleaved from the resin according to general
A OH procedure C. Subsequently, the peptide was
cyclized following general procedure D and purified by preparative HPLC (0-100%, buffer B) affording
cyclic peptide 7 as a white solid (6.5 mg, 12.2%). HRMS (m/z): [M+2H]?* calculated for C104H154N240235%,

1069.5670, found 1069.5665. LC-MS R; 5,90 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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HO\@\ Peptide 8: Rink Amide AM resin (146 mg, 100

) . 0
o NJj’HTW/\N& umol, 0.684 mmol/g) was used for Fmoc solid
H H
.. _NH o S
/©/J; o \L phase peptide synthesis (Fmoc SPPS) according to
HO HN™ 0 N UNH (lJH
o NH
L OZ\ general procedure A. After checking the crude
“NH HN__O
: H,N"~0 T Nﬁ\NH
0 l\t’& HN oS peptide by LC-MS, a portion (25 pmol) of the
L_0
- o
o HN NH, Oj/NH peptide was capped with chloroacetyl chloride
Nfz o7 i 0 HNT
HQL va following general procedure B. The peptide was
SR ) .
= H z
T QO
deprotected and cleaved from the resin
HNYNH oH
NH,

according to general procedure C. Subsequently,
the peptide was cyclized following general procedure D and purified by preparative HPLC (0-100%,
buffer B) affording cyclic peptide 8 as a white solid (5.7 mg, 10.4%). HRMS (m/z): [M+2H]?* calculated
for C105H158N260255%%, 1107.5806, found 1107.5807. LC-MS R; 5,91 min (0 to 100 % B over 12 min, 0.1%

FA, A =214 nm).
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Peptide 9: Rink Amide AM resin (146 mg,
100 pmol, 0.684 mmol/g) was used for

Fmoc solid phase peptide synthesis

og} OH (Fmoc SPPS) according to general

procedure A. After checking the crude
peptide by LC-MS, a portion (25 pmol) of
the peptide was capped with

chloroacetyl chloride following general

procedure B. The peptide was deprotected and cleaved from the resin according to general procedure

C. Subsequently, the peptide was cyclized following general procedure D and purified by preparative

HPLC (0-100%, buffer B) affording cyclic peptide 9 as a white solid (4.9 mg, 9.1%). HRMS (m/z):

[M+2H]?* calculated for CiosH161N2702,5%*, 1092.1015, found 1092.1008. LC-MS R; 6.07 min (0 to 100 %

B over 12 min, 0.1% FA, A = 214 nm).
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Peptide 10:

Y gl
S e e
40 e lihah

H,

Rink Amide AM resin (146 mg, 100 pmol, 0.684 mmol/g) was used for Fmoc solid phase peptide
synthesis (Fmoc SPPS) according to general procedure A. After checking the crude peptide by LC-MS,
a portion (25 umol) of the peptide was capped with chloroacetyl chloride following general procedure
B. The peptide was deprotected and cleaved from the resin according to general procedure C.
Subsequently, the peptide was cyclized following general procedure D and purified by preparative
HPLC (0-100%, buffer B) affording cyclic peptide 10 as a white solid (5.4 mg, 10.2%). HRMS (m/z):
[M+2H]?* calculated for Ci10sH161N270,,5%%, 1092.1015, found 1092.1006. LC-MS R 6.18 min (0 to 100 %

B over 12 min, 0.1% FA, A = 214 nm).
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OH
HO\©\ Peptide 11: Rink Amide AM resin (146 mg,

J;Qnﬁ/r 100 pumol, 0.684 mmol/g) was used for Fmoc

NH
NH L \E j/ * solid phase peptide synthesis (Fmoc SPPS)
RN A HN™ "0 S HN
’ %o according to general procedure A. After
NH o

o}
f,)J\NHz checking the crude peptide by LC-MS, a

HNI\© Oj/NH portion (25 umol) of the peptide was capped
NH HN )\

O/Q-KW“\:)OJ\N “\/&o with chloroacetyl chloride following general

o ~ o A~

HN"S0 (f S procedure B. The peptide was deprotected
NH,

and cleaved from the resin according to
general procedure C. Subsequently, the peptide was cyclized following general procedure D and
purified by preparative HPLC (0-100%, buffer B) affording cyclic peptide 11 as a white solid (6.1 mg,
10.8%). HRMS (m/z): [M+2H]?* calculated for C110H163N250245%*, 1125,1012, found 1125.1005. LC-MS R

6.67 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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HNNH, Peptide 12: Rink Amide AM resin (146

NH
o mg, 100 pmol, 0.684 mmol/g) was
OH N N N °o : .
oo nn Mo Py H o, N/\[rNHg used for Fmoc solid phase peptide
T I H o . .
HNT S synthesis (Fmoc SPPS) according to

HV\OINH HNL\\@ general procedure A. After checking
HZNTN NH HN" S0 OH

NH o the crude peptide by LC-MS, a portion

S (25 umol) of the peptide was capped

2 Ho H
o] N;%jh‘% with chloroacetyl chloride following
general procedure B. The peptide was
deprotected and cleaved from the resin according to general procedure C. Subsequently, the peptide
was cyclized following general procedure D and purified by preparative HPLC (0-100%, buffer B)
affording cyclic peptide 12 as a white solid (4.4 mg, 8.5%). HRMS (m/z): [M+2H]?* calculated for

Co7H154N2602352%, 1041.5700, found 1041.5696. LC-MS R 6.59 min (0 to 100 % B over 12 min, 0.1% FA,

A =214 nm).
[O850 VG DS EEE)
600000+
2 400000
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2000004 \
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HNYNHZ
NH
%N <" N
Oj/NH H o :\LH HNf\/
N O NH O7 “NH
0 HN” " NH, ‘“Kfo
O+_NH HNt\H\/
ﬁiﬁi)\/ HN"~0
o™ e
HN__O HZNiO /J;s HN;\
/\;NH W o} ! HN"S0 07 “NH,
o P
TN
o] o]

NH, OH

Peptide 13: Rink Amide AM resin (146 mg, 100 umol,
0.684 mmol/g) was used for Fmoc solid phase
peptide synthesis (Fmoc SPPS) according to general
procedure A. After checking the crude peptide by
LC-MS, a portion (25 pumol) of the peptide was
capped with chloroacetyl chloride following general
procedure B. The peptide was deprotected and
cleaved from the resin according to general
procedure C. Subsequently,

the peptide was

cyclized following general procedure D and purified

by preparative HPLC (0-100%, buffer B) affording cyclic peptide 13 as a white solid (5.2 mg, 10.0%).

HRMS (m/z): [M+2H]?* calculated for CsgH173N2702:5%, 1056.1485, found 1056.1474. LC-MS R 6.21 min

(0to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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o)
N
H
Oj/NH 0 AL
HN™ e,
H,N
2 MO
O<_NH
HQNW\iNH OH
o)
HN

e Peptide 14: Rink Amide AM resin (146

oj/NH2 mg, 100 umol, 0.684 mmol/g) was used
N
N

for Fmoc solid phase peptide synthesis

SKfO (Fmoc SPPS) according to general
HNL“\ procedure A. After checking the crude
HN" S0 OH
0 NTN"'Z peptide by LC-MS, a portion (25 pmol)
Lo of the peptide was capped with

chloroacetyl chloride following general

procedure B. The peptide was

deprotected and cleaved from the resin according to general procedure C. Subsequently, the peptide

was cyclized following general procedure D and purified by preparative HPLC (0-100%, buffer B)

affording cyclic peptide 14 as a white solid (4.7 mg, 8.7%). HRMS (m/z): [M+2H]?* calculated for

C104H163N2702,5%*, 1087.1093, found 1087.1088. LC-MS R; 5.64 min (0 to 100 % B over 12 min, 0.1% FA,

A =214 nm).
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HaN"NH

Peptide 15: Rink Amide AM resin (146 mg,

N 05 100 umol, 0.684 mmol/g) was used for Fmoc
Hopn, NH,
N
Is H o solid phase peptide synthesis (Fmoc SPPS)
o
HN]\\”‘ according to general procedure A. After
HN™ "0 H: OH  checking the crude peptide by LC-MS, a
o N\H/NHQ
NH NH portion (25 pmol) of the peptide was capped
HT;NKA/O
N with chloroacetyl chloride following general
O OH

procedure B. The peptide was deprotected

and cleaved from the resin according to

general procedure C. Subsequently, the peptide was cyclized following general procedure D and

purified by preparative HPLC (0-100%, buffer B) affording cyclic peptide 15 as a white solid (5.9 mg,

106%) HRMS (m/z): [l\/H'ZH]Z+ calculated for C104H165N2702552+, 11121095, found 1112.1095. LC-MS Rt

6.87 min (0 to 100 % B over 12 min, 0.1% FA, A = 214 nm).
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O . . . . .
Ho %NH Peptide 16: Rink Amide AM resin (146 mg, 100
2

o) OjNHo umol, 0.684 mmol/g) was used for Fmoc solid

@/'ILNH ﬁo phase peptide synthesis (Fmoc SPPS) according to
HN" S0 HoN NH

o 2 o)\/b general procedure A. After checking the crude

... _NH HN.__O
©/J; /I\JI\\HZ \EA peptide by LC-MS, a portion (25 pmol) of the
07 NH HN”SNH HNY ™
L_o :
Kf /ky/go peptide was capped with chloroacetyl chloride

NH, i/\
0”>NH O 9 HN following general procedure B. The peptide was
<K[(N\)LN \-/go =
@ o] H o = _ deprotected and cleaved from the resin according
NH
N=/

to general procedure C. Subsequently, the peptide
was cyclized following general procedure D and purified by preparative HPLC (0-100%, buffer B)
affording cyclic peptide 16 as a white solid (4.7 mg, 9.0%). HRMS (m/z): [M+2H]?* calculated for
C101H150N260215%%, 1047.5595, found 1047.5594. LC-MS R 6.10 min (0 to 100 % B over 12 min, 0.1% FA,

A =214 nm).
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OH Peptide 17: Rink Amide AM resin
o OH OH (146 mg, 100 umol, 0.684 mmol/g)
H
HLH/EWNJH o '
HZNTO oj/NH 0 AL HN;('\/ was used for Fmoc solid phase
NH S 07 NH peptide synthesis (Fmoc SPPS)
O¢I’u H ﬁ - O
HV\OINH HNIk/ according to general procedure A.
H2N\H/N NH ﬁj‘\/o\/H
NH O N_NHz  After checking the crude peptide by
07
HN__O NH m
L LC-MS, a portion (25 pumol) of the
NH o, HNo
o)\/N “N N . .
5 H o peptide was capped with
HN.___NH
HO h chloroacetyl chloride  following
NH,

general procedure B. The peptide was deprotected and cleaved from the resin according to general

procedure C. Subsequently, the peptide was cyclized following general procedure D and purified by

preparative HPLC (0-100%, buffer B) affording cyclic peptide 17 as a white solid (5.6 mg, 10.9%). HRMS

(m/z): [M+2H]? calculated for CosH156N280235%*, 1032.5809, found 1032.5797. LC-MS R; 6.01 min (0 to

100 % B over 12 min, 0.1% FA, A = 214 nm).
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IC5o curves

Peptide 1 Peptide 2

% activity
% activity

log pM log uM
Peptide 3 Peptide 4
100
2 2 ]
2 2 -
X R
0 T T T T —
-2 -1 0 1 2
log yM log yM
Peptide 5 Peptide 6
2 2
= =
k3] k3]
© ©
X X
| |
2 2

Figure S3. ICsp curves for peptides 1-6 against \NNMT. Data is based on triplicate data of at least 10 different
concentrations
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Peptide 7

% activity
% activity

log pM

Peptide 9

% activity
% activity

log uM

Peptide 11

% activity
% activity

Peptide 8

log yM

Peptide 10

log uM

Peptide 12

Figure S4. ICso curves for peptides 7-12 against \NNMT. Data is based on triplicate data of at least 10 different

concentrations
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Peptide 13
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Peptide 15
100
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Peptide 17
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log uM

Figure S5. ICso curves for peptides 13-17 against A\NNMT. Data is based on triplicate data of at least 10 different

concentrations
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ICso curves substrate competition

Compound X
100 -e— normal conditions
] = 10xNA
. — 10x SAM >
2 1 ]
S 50 ‘g
] R
0 T T T
- 1
log pM
Peptide 2
100Ji v - -o— normal conditions
] g - 10x NA
2 -+ 10x SAM 2
> 4 S
b =1
& 50+ ®
Sl =
0 T T 1
-2 -1 0 2
log pM
Peptide 4
1001 -o— normal conditions
] [ - 10x NA
2 1 - 10x SAM 2
2 s
& 50 8
e 1 =
0 T T 1
2 - 2
log pM
Peptide 6
100 -o- normal conditions
i - 10x NA
2 -~ 10x SAM >
2 £
S 50 ‘g
® B
0 T T T & 1
-2 -1 0 2

log uM

Compound Y
100 -o— normal conditions
: - 10x NA
1 -4 10X SAM
50
1 A
0 T T T T
-1 0 1 2
log yM
Peptide 3
100+ -o- normal conditions
] = 10x NA
i -4 10x SAM
50
0 T T T 1
-2 -1 0 1 2
log pM
Peptide 5
100-! ; -o- normal conditions
1 - = 10xNA
1 -+ 10x SAM
50
0 T T T 1
-2 -1 0 1 2
log uM
Peptide 11
100 -o- normal conditions
T = 10xNA
1 -4 10x SAM
50
0 1
-2 - 0 1 2

log pM

Figure S6. ICso curves for compounds X and Y and peptides 2-6 and 11 against A(NNMT. Compounds were tested using normal
conditions (substrates at their Ky, value), or in the presence of 10-fold higher concentration of either nicotinamide (NA) or S-
adenosyl-L-methionine (SAM). Data is based on duplicate data of at 8 different concentrations.
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Peptide 12

100 -o— normal conditions
- 10x NA
2 -~ 10x SAM 2
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e R
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Figure S7. ICso curves for peptides 12-13 and 15-17 against A\NNMT. Peptides were tested using normal conditions (substrates
at their Ky value), or in the presence of 10-fold higher concentration of either nicotinamide (NA) or S-adenosyl-L-methionine
(SAM). Data is based on duplicate data of at 8 different concentrations.
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Kinetic analysis mode of inhibition

velocity
(pmol/min/mg protein)
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velocity
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velocity
(pmol/min/mg protein)

Compound Y
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Compound 4

50
[SAM] in uM

Compound 13

50
[SAM] in pM

tetft o

IR IR

tet i tondd

control
0.3 uM
0.8 yM
2.5uM
7.4 uM
222 uM
66.6 uM
200 uM

control

0.03 uM
0.08 uM
0.25 uM
0.74 uM
222 uM
6.66 UM
20 uM

control

0.03 yM
0.08 yM
0.25 uM
0.74 yM
222 uM
6.66 uM
20 uyM

Vmax
Compound Y (pmol/min/mg) K (M)
200 uM 853,66 * 280,87 359,80 + 144,56
66.6 UM | 920,18 + 95,95 122,58 + 20,00
22.2 uM 1115,25 + 107,57 59,12 +11,21
7.4 uM 1337,44 £ 47,71 28,24 +2,52
25uM | 1396,86 + 50,82 14,00 + 1,58
0.8 uM 1350,80 + 43,44 5,42 +0,72
0.3 uM 1503,99 + 40,47 5,03+0,58
control 1299,61 £ 42,57 2,93+0,50
vmax
Compound 4 (pmol/min/mg) Kn (uM)
20 uM - -
6.66 uM - -
2.22 uM 690.79 + 60.07 292+1.34
0.74 uM 1627.80 +52.10 4.51+0.64
0.25 uM 1811.27 +40.56 4.73£0.46
0.08 uM 1744.78 £50.42 4.74 £ 0.59
0.03 pM 1568.55 +79.20 4.00+0.93
control 1437.15 +55.94 3.41+0.65
vmax
Compound 13 (pmol/min/mg) K (uM)
20 uM - -
6.66 UM 719,53 +£76,43 9,08 £3.39
2.22 uM 1186,86 + 32,66 3,23+0.45
0.74 uM 1421,84 £47,38 3,29+ 0.55
0.25 uM 1266,71 + 47,37 2,41 £0.52
0.08 uM | 1487,49+18,05 | 3,22+0.20
0.03 uM 1360,22 + 32,96 3,11 +£0.39
control 1237,38 +37,19 3,03+0.47

Figure S8. Vmax and Ky values for NNMT and SAM respectively after treatment of varying concentrations of compound Y, 4
or 13. The change in Ky, observed for SAM after treatment with compound Y supports competitive inhibition. The
unchanged Ky and changing Vmex observed for compounds 4 and 13 supports the non-competitive or allosteric mode of
inhibition for the cyclic peptides.
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