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Table 1S Specificity of PKS domains

Domain Activitity Choices

AT starter acyl transferase selection of substrate
malonyl
propionyl
methylbutyryl

Starter no AT - selection of substrate
3,4-DHCHC
3,5-AHBA
p-nitrobenzoate
trans-1,2-CPDA
hydroxymalonyl
phenylacetyl
p-aminobenzoate
3-methylbutyryl
cyclohexanecarboxylic acid
benzoyl
3-amino-2-methylpropionate

ACP acyl carrier protein generic, no specificity
KS ketosynthase generic, no specificity
AT extender acyl transferase selection of substrate
malonyl
methoxymalonyl
methylmalonyl
ethylmalonyl
KR ketoreductase active vs inactive
reduces C=0 to OH stereochemistry of OH (R or S)
stereochemistry of B-carbon atom (R or S)
DH dehydratase active vs inactive
reduces OH to C=C cis/trans orientation of double bond
ER enoyl reductase active vs inactive
reduces C=C stereochemistry of OH (R or S)

stereochemistry of B-carbon atom (R or S)

TE thioesterase release generic, no specificity
from enzyme
cyclization




Table 2S5 Fingerprints of KR domains

Reference sequence = 'Erythromycin KR module01'

Key residues:

Activity = 113,137, 150, 154

Specificity= 93, 94, 95, 142, 147, 150, 152, 154

Hmmalign is used with the profile constructed for all KR's and the amino-acid alignment from
which the profile was built

Type | Regular expressions describing activity of this KR type

active | K[S,A,G]JYN or E[S,A,G]HH or K[S,A,G]Y[N,G]

Type | Regular expressions describing specificity of this KR type

Al LDD and W[anything except HlYAN

A2 LDD and WHYAN

Bl LDDXXY[anything except P]|N

B2 LDDXXYPN

Cl XXXXX[anything except Y]XX

C2 XXXXXYX[anything except N]

X — Stands for any amino acid including gaps (-)



Table 3S  Fingerprints of AT domains

Reference sequence = 'Erythromycin AT module01 C3'

Key residues = 17,70,96,97, 98,99, 100, 123, 197, 198, 229, 248, 253

Hmmalign is used with the profile constructed for all AT's and the amino-acid alignment from
which the profile was built

LEGEND:

Building block | Regular expressions describing specificity of this AT type

malonyl QQGHS[L,V,LF,M]GR[F,PJH[A,N,T,G,E,D,S,-][N,H,Q]V

methylmalonyl | QQGHS[Q,M,IJGRSHT[N,S]V

ethylmalonyl | Q[Q,H]G[H,S]S[Q,LIGR[G,T,AJHTNV

propionyl QQGHS[Q,M,IIGWAHJS,GISV

methylbutyryl | QQGHS[Q,M,I[GWAH][S,GINV

Methoxymalonyl-specific AT's were first assigned as an unknown group. These sequences were
then checked for positions specific for methoxymalonyl by looking at:

Reference sequence 1 ='Concanamycin A_ AT006 1 hidro'
Reference sequence 2 ='Ascomycin_ AT007 1 _hidro'

Key residues 1 =182, 184
Key residues 2 =221, 222

For the methoxymalonyl a new profile with only methoxymalonyl AT's was built and used for
the alignment and position extraction.

LEGEND:

Building block | Regular expressions describing specificity of this AT type

methoxymalonyl | XW from key residues 1 or PX from key residues 2 is sufficient

With this fingerprints all AT containing loading modules and most of extender modules were
covered. Unknown/non-predictable building blocks were named internally as CX and were
assigned with "C(*)~C(*)" SMARTS structure.

X — Stands for any amino acid including gaps (-)

Extenders:
Malonyl, methoxymalonyl, methylmalonyl, ethylmalonyl

Starters: malonyl, propionyl, methylbutyryl



Table 4S SMILES of starter and extender building blocks

2 1
2.2
C2.3
C2 4

CC(=0); CC(0); C[C@H](0); C[C@@H](0); C=C; CC

C3 1
C32
C3.3
C3 4

C(OC(=0); [C@H](C)C(=0); [C@@H](C)C(=0); C(C)C(0); C(O)[C@H](0);
C(O[C@@H](0); [C@H](C)C(0); [C@@H](C)C(0); [C@HN(O)[C@H](0);
[C@H](O[C@@H](0); [C@@H](O)[C@H](0); [C@@H](C)[C@@H](0);
C(O)=C; C(O)C [C@H]I(O)C [Ca@@H](C)C); C(O)C; [C@eHI(O)C [C@@H](C)C

MM 1
MM 2
MM 3
MM 4

C(COC(=0); [C@H](CC)C(=0); [C@@H](CC)C(=0); C(CC)C(O);
C(COIC@H](0); C(COC@@H](0); [C@H])(CC)C(0); [C@@H](CC)C(O);
[C@H](CO[C@H](0); [C@H](CO[C@@H](0); [C@@H(CO[C@H](O);
[C@@H](CO)[C@@H](0); C(CC)=C; C(COC; [C@H](CO)C; [C@@H](CO)C;

EM 1
EM 2
EM 3
EM 4

C(COC(0); [C@H](CO)C(=0); [C@R@H](CC)C(=0); C(CC)C(0) C(COC@H](0);
C(COIC@@H](0); [C@H](CO)C(0); [C@@H])(CCYC(O);

[C@H](CO[C@H](0); [C@H](CO[C@@H](0); [C@@H(CO[C@H](O);
[C@@H](CO[C@@H](0); C(CC)=C); C(COC;  [C@H])(CC)C

[C@@H](CO)C

MB_1
MB 2
MB 3
MB 4

CCC(O)C(=0); CC[C@H](C)C(=0); CC[C@@H](C)C(=0); CCC(C)C(O)
CCC(O)[C@H](0); CCC(O)[C@@H](O); CC[C@H](C)C(0); CC[C@@H](C)C(O);
CC[C@H](O)[C@H](0); CC[C@H](O)[C@@H](0); CC[C@@H](O)[C@H](O);
CC[C@@H](O)[C@@H](0); CCC(C)=C;

CCC(C)C; CC[C@H](C)C; CC[C@@H](C)C

CX 1

C(IC™)

Extenders: malonyl (C2), methylmalonyl (C3), methoxymalonyl (MM), ethylmalonyl (EM), unknown (CX)

Starters: malonyl (C2), propionyl (C3), methylbutyryl (MB)




Fig. 1S Functional prediction of the DNA sequence (AY771999) of the erythromycin gene-cluster. The
three genes (in red), six modules (underlined in red) and 29 catalytically active domains (in
blue) of the erythromycin gene-cluster are shown. In particular, the inactive KR in module 3
responsible for the hydroxyl-stereochemistry: S stereochemistry was predicted. In module 4,
the inability of the program to predict the stereochemical outcome from the KR module is
unimportant, because of the presence of the DH domain that destroys the chirality. However,
the inability to predict the f-carbon stereochemistry of the ER domain prevents prediction of
the stereochemistry at this position in the final linear chain. (A). The isomeric SMILES as well
as the 3-D structure of the predicted linear chain is also shown (B top and right). The

cyclization function predicts a ring structure that can also be displayed (B left).
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Fig. 1S Functional prediction of the DNA sequence (AF016585) of the niddamycin gene-cluster. The
five genes (in red), seven modules (underlined in red) and 36 catalytically active domains (in
blue) of the niddamycin gene-cluster are shown. In particular, the inactive KR in module 4
responsible for the hydroxyl-stereochemistry: S stereochemistry was predicted (A). The
isomeric SMILES as well as the 3-D structure of the predicted linear chain is also shown (B top

and right). The cyclization function predicts a ring structure that can also be displayed (B left).
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[ Detais 22
s ACP

Domain properties

T Detals &2
e ACP

* Domain properties

DMa coordinates:
Fratein frame:
Protein coordinates:
Scoret

E-valug:

Specificity:

[ Details 52

Show in workspace
F4644.,, 34845 (201 ph) color I
Forward 3
11245..11312 (67 aa)
84,172

4,58835E-26

A

e KR
* Domain properties Show in workspace

D coordinates:  33792.,34293 (501 ph) color [

Protein frame: Forward 3

Protein coordinates: 10961..11125 {167 aa)

Scare: 255,24

E-value: 1.46251E-77

Ackivity: Active

Specificity: Chirality of Me: R

Chirality of OH: &

Shaw in workspace

[ petais 52

e TE

35130..36402 (1272 pb) Colar

Forward 2
§352,.9276 (424 aa)

DA coordinates:
Protein Frame:
Pratein coordinates:

1066.19 Score:
oo E-value:
Specificity:

O petals 2

o AT

Domain properties

Show in workspace

DMA coordinates:  36693..37659 (966 ph) Color -
Frotein frame: Forward 2

Protein coordinates: 9373..9695 (322 as)

Scare; 224,892

E-value: 1.99877E-68

Specificity: Prediction: malonyl

Domain properties

Show in workspace

39501,,39702 (201 ph) Color - DMa coordinates:  39927,.40569 (642 pb) Calor -
Forward 2 Pratein frame: Forward 2
10309..10376 (67 aa) Protein coordinates: 1330813522 (214 aa)
70.795 Score: 214,407
4.85182E-22 E-valug: 2.86459E-65
Specificity:
=0 3 Details &2 =0
~ ~
e KR
-

Domain properties

DMA coordinates:
Protein frame:
Protein coordinates:

3B637..39138 (501 pb)
Forward 2
10021..10188 (167 aa)

Show in workspace

Color -

Score: 255.24

E-value: 1.46251E-77
Activity: Ackive
Specificity: Chirality of Me: R

Chirality of OH: S



SMILES:
C[C@@H](0)C=CC=CCC(=0)[C@@H](C)C[C@@H](CC)
[C@H](O)[C@@H](CO[C@H](0)CC(=0)S




