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Figures S1-S12. These plots show results from 3-galactosidase (lacZ) reporter gene assays for >1000 variants
of the Lacl/GalR chimeras and Lacl-11. Lower values correspond to tighter repression of the lac operon. The first
bar in each graph is labeled DEL (black) and shows (-galactosidase activity in the absence of repressor protein.
Below 13 Miller units (solid black line), any change in repression altered bacterial growth [17]. The red dashed
lines indicate the activities of un-mutated, starting proteins. Note that some red lines obscure the black lines in
some panels. Error bars are the standard deviation of 2-4 independent bacterial colonies, each in quadruplicate
or duplicate. All variants showed expressed and active protein in vivo, as assessed by the DNA pull-down assay.

In Figures S1-12, data are organized to show all variants at a given position (e.g. position 46) in all mutated
proteins on one page. Assays were carried out in the absence and presence of allosteric effectors [17]. For all
inducible repressors, the front colored series shows repression in the absence of effector and the back gray series
show repression in the presence effector. For the co-repressible chimeras based on PurR (LLhP, LPhP57cs, LGhP),
the front series shows repression in the presence of effector and the back series shows repression in the absence.
LLhA variants have no known allosteric effectors.

Exceptions to the general description: (1) Values for the LLhA/Q55A variants R51L, R51M, and V52L were
only determined from one days assay (2 colonies each in duplicate). (2) The LGhG variants H48l and H48N are
not shown on the following plots but had white phenotypes (tight repression) in plate assays. In liquid culture
assays, these variants appeared to be toxic to E. coli. Plate assays results were taken into consideration when
assigning rheostat behavior to position 48 in LGhG (Table 4 in the main document).
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Figure S1: Beta-galactosidase reporter gene assay: Position 46
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Figure S2: Beta-galactosidase reporter gene assay: Position 48
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Figure S3: Beta-galactosidase reporter gene assay: Position 50
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Figure S4: Beta-galactosidase reporter gene assay: Position 51
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Figure S5: Beta-galactosidase reporter gene assay: Position 52
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Figure S6: Beta-galactosidase reporter gene assay: Position 54
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Figure S7: Beta-galactosidase reporter gene assay: Position 55
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Figure S8: Beta-galactosidase reporter gene assay: Position 58
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Figure S9: Beta-galactosidase reporter gene assay: Position 59
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Figure S10: Beta-galactosidase reporter gene assay: Position 60



Position 61

LLhF

[
= -]

sjpun JaiN
(Auanoe asepisojoejeb-d) 6o

1000

LLhR

g =~ " B

g
syun Js|In
(Auapoe asepisojoejeb-i]) Bo

Lacl-11

PEtC et

o T -
g ® S

SRR
(Ayanoe ssepisoyoeieb-¢) Bo

LGhG

SHun 1N
(Auanoe asepsojoejed-) o

LLhG/EB2K

g & + b
syun 8N
(Anapoe asepisojoe|el-d) Go

<,
“0,

%
%

LLhG

4
&'\)59 & o

-

1
e :
2 =

-

spun JagIN
(Auanae asepiscyaeeb-¢ ) Goq

LGhP

- =
= =]

ST
(Auanoe asepisojoeied-) o

a

é;?

LPhPS7cs
P v
S P

sjun Jaiiy
(Apnanoe esepisojoeeB-i]) o

=1
=
=
-

spun Jain
(Auapoe asep|sojoejeB-1) Go

LLhS

LLhSIR51S

LLhS/R51S/D62N

syUN SN
(Auanoe esepisojoejeb-il) o

syun 31w

(Ananoe asepisajoejep-i) 6o

—

e T
E # s

sHun JajiN

(Ayanoe asepisojoejeb-{) Goq

LLhA/Q55A

syun Ia|N
(fyapoe esep|sojoeeb-) 6o

TS S S S

'\’.
(<]

LLhTV62A

Ko

M
&
A

g8 2 - 3

1000

sjun 9|1
(Knanoe asepisojoeleb-d) 6o

13

Figure S11: Beta-galactosidase reporter gene assay: Position 61
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Figure S12: Beta-galactosidase reporter gene assay: Position 62



