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Each panel displays a 4-12 % Bis-Tris gel containing Thermo Scientific PageRuler prestrained
protein ladder (left lane) and the indicated protein construct after purification by size exclusion
chromatography (right lane).
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Supplementary Figure S2

Deconvoluted electrospray mass spectra for samples of: (A) apo mACPa (9509.7 Da); (B) apo
mHOACPa (10598.0 Da); (C) apo mACPb (10224.5 Da); and (D) apo mHOACPb (10512.8 Da).
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Supplementary Figure S3

Deconvoluted electrospray mass spectra for samples of: (a) holo mHOACPa (10937.1 Da); and (b)
B-hydroxybutyryl-mHOACPa (11023.1 Da).
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Supplementary Figure S4

Size exclusion chromatography elution profiles for: (A) mACPa (red) and mHOACPa (blue); and (B)
mMACP9 (red) and mHOACP9 (blue).
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Supplementary Figure S5

1D 'H spectra of apo mACPa (blue) and apo mHOACPa (red). *, reference signal from 3,3,3-
trimethylsilylpropionate.



©e-155T

. ®- 138G
b  146E
i L 154A —dn
105 — 111+ SEY+ 148R
. 092L [ 139F L
i 134F/137L 121G -®
] eee 16410 ©°1920e
110 098G o517 1045 169T-@ ©—104Q¢
162T
102T
| 19Cw \, A‘ ©- 1185
| 090T-e CsENS o e o
143T-® 130T © ° 180Q¢

. 127S -0 ,Long 180Q
_ 175E
15 13350 W q770 T e® S2000k

_ 107V 1471® [~ 108T
158N 131Hl153T 112v @z 120L
oy 179E
- ad 1

o

CHg ©-165F
PooyD K = T
114D 135273y 16608 105R K

e o 099L
7] 126E - 119y 095K
111 1P P el g @ @-097A

109
116A- /1747 [172/8 T N 132E
1

- 106A
%0 @1520 /| ]} “36D o e-163L

4 101A-®

e 129D 091L 103E
125 — P 123A /142L
159L
. 089A-e

=-148Re

I||III|IIII||||||IIII|IIII|I|||||||
9.5 9.0 8.5 8.0 7.5 7.0 6.5

Oy / ppm

Supplementary Figure S6

[*H,1>N]-HSQC spectrum of apo mHOACPa, showing residue assignments for backbone amide
sites. Pairs of resonances from side-chain amide sites are connected using magenta lines.
Assignments for closely spaced signals are displayed in two inset panels. Add 11000 to obtain the
sequence position within MLSA1.
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Supplementary Figure S7

[*H,>N]-HSQC spectrum of apo mHOACPb, showing residue assignments for backbone amide
sites. Pairs of resonances from side-chain amide sites are connected using magenta lines.
Assignments for closely spaced signals are displayed in the inset panel. Add 13000 to obtain the

sequence position within MLSB.
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Supplementary Figure S8

Underneath a schematic defining the boundaries of the secondary structure elements in apo
mHOACPb, nuclear spin relaxation parameters for backbone amide sites are plotted as a function of
residue number for: (A) the >N longitudinal relaxation rate, R;; (B) the >N transverse relaxation
rate, R,; (C) the {*H}-1°N nuclear Overhauser effect ratio (I'/l,, where I’ is the intensity when the H
spectrum has been saturated and |, is the intensity in the reference spectrum); and (D) the Lipari-
Szabo the order parameter, S2.
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Supplementary Figure S9

Representative circular dichroism thermal denaturation curves for apo mACPb (blue) and apo
mHOACPb (red), obtained by following the mean residue ellipticity at 222 nm.



Time (min)
10 0 10 20 30 40 50 60 70 80 90 100
————————
T Y Y Y Y Y Y Y Y YT Y Y T T Y YR I Y YT rrrey
004 + .
4 I
05 | i
| I|
® 1.0 - , -
?:;L 15 ! apo mACPb ]
bl i mKRb
I NADPH
2.5~ -
2_1 T
04 siEEEEEESEEEEEEEEE ]
,24_ .l- -
T 44 [ .
= 'B—, ™ <]
= v r
= -124 -
o -144 u J
@ .16 -
2 .18 » -
E 204 | 3
™ 22 ]
L 24 mm ]
226 -
1 I
0 5
Molar Ratio
Time (min)
-10 0 10 20 30 40 50 60 70 80 90 100110120130
(U e I L B L L L R B B B R B
1 D S L A o e e
0.0 4 o e -
] Ik
-0.21 " -
o ]
T 06 ‘ apo mHOACPb -
= .
.08 ‘ mKRb i
o] ll NADPH ;
-1.2 T T [ T T ™I T I T
0+ ] ]"I:.T-.....lIl.. N
5
R / |
5 "
u— -4 / B
o ﬂ"
@ "
o !
E 7 |
=
L s i

pcalls

kcal/mole of injectant

pcalls

o BN e e
-0.9.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0

Molar Ratio

Supplementary Figure S10

kcal/mole of injectant

Time (min)

-10 0 10 20 30 40 50 &0 70 &0 90 100110120130

0.2
0.0
0.2
04
056 =
08
-104]
1.2
1.4 -
-1.6 4
-18

} holo mACPb
L mKRb

“i NADPH

LI L (N L I S B B N B B B B e

0 -
2]
4
5 -
8]
-10 -
12 4
14 -
=16

T T T T T T T T T T

T

Molar Ratio

Time (min)

LB LB B LN BLAN NLN NLEN BLAN NLEN BN BN NN BILA BN B
0.0051.01520253.03.54045505560657.0

-10 0 10 20 30 40 50 60 70 80 90 100110120130

0.2
0.0 ]
-0.2
-0.4
-0.6
-0.8
-1.0
-1.2

14

L B S B B B B S B S N B B B B B B B B e
L

ey A e e

Crryrreyrr Ty

holo mHOACPb
mKRb
| NADPH

0

Fiii-i-m..--"'

0 2 4 6 8
Molar Ratio

Representative ITC thermograms (upper panels) and isotherm plots (lower panels), all with mKRb
and NADPH in the cell and showing consecutive injections: (A) apo mACPb; (B) holo mACPb; (C) apo
mHOACPb; and (D) holo mHOACPb. Thermogram traces for dilution control experiments are shown

at the top of each upper panel.
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Supplementary Figure S11

Representative ITC thermograms (upper panels) and isotherm plots (lower panels), all with mKRb
and NADP* in the cell and showing consecutive injections: (A) apo mACPb; (B) holo mACPb; (C) apo
mHOACPb; and (D) holo mHOACPb. Thermogram traces for dilution control experiments are shown
at the top of each upper panel.
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Supplementary Figure S12

(A) Sequence logo plot for an alignment of 349 ACP domains from modular type | polyketide synthase systems. (B) Sequence alignment of
ACP domains displaying the domain definitions suggested by Keatinge-Clay (2012) labelled at the top and in underlined italics, secondary
structure predictions of helices from SSPRO (cyan), experimental heliical regions (magenta), and secondary structure annotation for the HO-
ACP fold at the bottom. ACP domain sources: Os11, module 11 of oxazolomycin PKS; Spn2, module 2 of the spinosyn PKS; Am16, module 16
of the amphotericin PKS; Ery4, module 4 of the 6DEB PKS; mHOa, module 5 of MLSA1; mHOb, module 7 of MLSB. Keatinge-Clay, A.T. (2012)
Nat. Prod. Rep., 29, 1050-1073.
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Supplementary Figure S13

(a) Contact map for mHOACPa (top right) and contacts predicted using
evolutionary covariance analysis (bottom left; contacts across the HO-H1 hinge
are in the red box). (b) Location of backbone amide N atoms of residues
identified in the HO-H1 hinge identified by GREMLIN.
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Supplementary Figure S14

Amino acid sequences are shown for the following protein fragments: mACPa (A), mHOACPa (B),
mMACPb (C), mHOACPb (D) and mKRb (E).



