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Table S1. SACE3352 and homologous bacterial iPKSs.

Gene Access no. Organism Identity%/Homology %

NcsB AAMT7986 Streptomyces 51/66
carzinostaticus subsp.
neocarzinostaticus

AziB ABY83164  Streptomyces 48/64
sahachiroi

PokM1 ACN64831  Streptomyces 49/63
diastatochromogenes

ChiBI1 AAZT7673  Streptomyces 46/61
antibioticus

MdpB ABY66019  Actinomadura 47/60
madurae

CalO5 AAM7T0355 Micromonospora 48/62
echinospora

AviM AAKR83194  Streptomyces 48/61

viridochromogenes




TableS2. PCR primers used to generate double mutants KRg,crss3:KRpza and KRy, as well as
quadruple mutant KRgscpss3: KRy F, forward primer, R, reverse primer

KRsacssss | Amino acid Primer sequences
variants replacements
KR T1530>LT1 F: 5-CCAGTTTGCCCGCCTGTCTGGCCAAGTCACCTATG -3'
124 5318 R: 5-CATAGGTGACTTGGCCAGACAGGCGGGCAAACTGG -3'
F: 5"-
KR V1534>AT1 | ACGGGCCAAGCGAGCTATGCGGCGGCGAACAGCTTTCTGGATG-3'
128 53558 R: 5-TTCGCCGCCGCATAGCTCGCTTGGCCCGTGGTGCGGGCAAAC-
3!
T1530>LTI
KR 5318 F: 5'- CTGTCTGGCCAAGCAAGTTATGCGGCGGCGAACAG-3'
14 V1534>ATI R: 5'- CTGTTCGCCGCCGCATAACTTGCTTGGCCAGACAG-3'
535S

TableS3. PCR Primers used to generate KRgacgss3: KRjand KRga cpss3: KRy ymutants.

Primer names

Primer sequences

Forward primer A

5’-ACGTTTCATATGCGCGATCTGGCGTATGAAATCATTTGGAAACCG-3’

Reverse primer B

5’-ACGCGCTTTCGGAGCCAGGACTTCGCGCAGACCTTCCAGATCAA
CTTTATCAACCAGCGCATTGTTCACCACGCCCGCGGCATGAACC-3’

Forward primer C

5’-TGGTGAACAATGCGCTGGTTGATAAAGTTGATCTGGAAGGTCT
GCGCGAAGTCCTGGCTCCGAAAGCGCGTGGCGCGATGGC-3’

Reverse primer D

5’-AACAAACTCGAGGCCGGTATCGCCGCTCGCGGTCAGTTC-3’

Table S4. PCR Primers used to generate the SACES532 variant KRy yiv-

Primer names

Primer sequences

Forward primer A

5’- TGCCGCGCGGCAGCCATATGAGCACCTATGCCGCGGTTAAAG -3’

Reverse primer B

5’- AGGTCACGCGGCGCAGCCATGGTGCCCGGAGCACCATCCAGAAC -3’

Forward primer C

5’- TGGCTGCGCCGCGTGACCTGGCTTACGAAATCATCTG -3’

Reverse primer D

5’- TCATCCGGACCCGTATCACCCGATGCGGTCAGTTC -3’

Forward primer E

5’- TGATACGGGTCCGGATGAAGGCCCGTCAATCGTGGAAG -3’

Reverse primer F

5’- TCAGTGGTGGTGGTGGTGGTGCTCGAGGCTCACTTTCGCTTTCAGCAG -3’




TableSS. Standalone ketoreductase (KR) domains and the amino acid replacements in
KRSACE5532teSted in this work.

KR names

KRgAcEss3; amino acid replacement

Motif I

(red)

Motif II

(green)

Motif 1T

(blue)

Motif IV

(magenta)

KRSACE5532

Nil

nil

nil

nil

KR4

T1530>L, T1531>S

nil

nil

nil

KRIZB

V1534->A, T1535>8

nil

nil

nil

KRy

T1530>L, T1531->S
V1534->A, T1535>8

nil

nil

nil

KRy

Nil

M1564->T, L1567>R
N1568->G, T1569>L
A1572->8, A1573->S
S1574->N, E1576>D
S1577>T, S1578>T
A1580>F, R1583>N
A1584->S,N1585>R
11587->L, D1588>E
G1589>A, F1590>V
T1591->S

nil

nil

KRy

Nil

nil

DI1481>N, A1484>V
E1485D, N1486>K,
M1487>V, T1489>L,
D1490>F, A1493>R,
R1494>E, T1495>V
M1496->L, S1497>A

nil

KRpam

T1530>L, T1531>S

M1564->T, L1567>R
N1568->G, T1569>L
A1572>8, A1573>S
S1574->N, E1576>D
S1577>T, S1578>T
A1580>F, R1583>N
A1584->S,N1585>R
11587->L, D1588>E
G1589>A, F1590>V
T1591->S

nil

nil

KRppm

V1534>A, T1535>S

M1564->T, L1567>R
N1568->G, T1569>L
A1572->8, A1573->S
S1574->N, E1576>D
S1577>T, S1578>T
A1580>F, R1583>N
A1584->S, N1585>R
11587->L, D1588>E
G1589->A, F1590>V
T1591->S

nil

nil

I<1{I4/H

T1530->L, T1531->S
V1534->A, T1535->S

M1564>T, L1567>R
N1568->G, T1569>L
A1572->8, A1573>S
S1574->N, E1576>D
S1577->T, S1578>T
A1580->F, R1583>N
A1584>S,N1585>R
11587->L, D1588>E
G15892>A, F1590>V

nil

nil




T1591>S
M1564>T, L1567>R
N1568>G, T1569>L
A1572>S, A1573>S | DI481>N, A1484>V
S1574>N, E1576>D | E1485>D, N1486>K,
KR T1530>L, T1531>S | S1577T, S1578>T | M1487>V, T1489 L, nil
1 V1534>A, T1535>S | A1580>F, R1583 >N | D1490F, A14935R,
A1584>S,N1585>R | R1494FE, T1495>V
11587>L, D1588>E | M1496>L, S1497>A
G1589>A, F1590>V
T1591>S
11387>L,
Q1390>E
G13975D,
M1564>T, L1567>R N1409>R,
N1568->G, T1569>L Gl1410>A
A1572>S, A1573>S | DI481>N, A1484>V P1413>N,
$15245C S1574>N, E1576>D | E1485>D, N1486>K, H1415>T
KR T15305L. 153158 S1577>T, S1578>T | M1487>V, T1489 L, D1418->P,
VY VISSA T15355S A1580>F, R1583ON | D1490>E, A1493 R, T1424>F
’ A1584>S, N1585>R | R1494E, T1495>V T14275R,
11587>L, D1588>E | M1496>L, S1497>A E1430>D
G1589>A, F1590>V Al1431>G,
T1591>S R1433>L
S1434>A,
Y1437>A
KRnesp Nil nil nil nil
(6]
o plee Q o Toluene (0]
R\)J\Cl+r‘\0 e R\)jl\o + )J\N/\/SH e R\/U\)J\S/\/H\n/
o) o)v DMAP O)v H 80°C 5
2¢: R = CH3CH,

2ca:R = CH3CH2
3ca:R= CH3(CH2)3
4ca: R = CHy(CHy)s

3c:R= CH3(CH2)3
4c: R = CHy(CHy)s

Scheme S1. General Procedures for synthesis of compounds2e¢, 3¢ and 4c.



Figure S1. Sequence alignment of KRgacgss3» and KRy with a sequence identity of 45% and
sequence homology of 63%. The four motifs discussed in the main text are highlighted.
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Figure S2. Multiple sequence alignment of the KR domains of selected type I partially reducing
polyketide synthases and modular polyketide synthases. The conserved residues were highlighted
with red color.
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Fig. S3. 'H and 1*C NMR spectra of SNAC substrates 2¢, 3¢ and 4c.
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AV400MHz CDC13, Aug-12
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