Supplemental Tables

Supplemental Table 1. Mutant proteins generated and analyzed in this study.
	Name
	Introduced mutation (in TPS4)

	TPS4-s1
TPS4-s3
TPS4-s4
TPS4-s5
TPS4-s6
TPS4-s7
TPS4-s8
TPS4-s9
TPS4-s10
TPS4-s11
TPS4-s12
TPS4-s13
TPS4-s14
TPS4-s16
TPS4-s17
TPS4-G2
TPS4-c3
TPS4-c4
TPS4-c5
TPS4-c6
TPS4-c7
TPS4-c8
TPS4-c9
TPS4-c10
TPS4-c11
TPS4-c12
TPS4-c13

TPS4-c14

TPS4-c16

TPS4-c17

TPS-c17 I411F

TPS-c17 R442K

TPS-c17 R442K+I411F
	Y382S
A533G, L534F
T524A
P467V
K463A
V455A
V448S
G445M
A412Q
I408V
A405G
G302A
[bookmark: _GoBack]E277C
A409G, T410A
L413V
I408V, A409G, T410A, A412Q, L413V
Y382S, A533G, L534F
Y382S, A533G, L534F, T524A
Y382S, A533G, L534F, T524A, P467V
Y382S, A533G, L534F, T524A, P467V, K463A
Y382S, A533G, L534F, T524A, P467V, K463A, V455A
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G 
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A 
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A, E277C 
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A, E277C, A409G, T410A
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A, E277C, A409G, T410A, L413V 
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A, E277C, A409G, T410A, L413V, I411F 
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A, E277C, A409G, T410A, L413V, R442K 
Y382S, A533G, L534F, T524A, P467V, K463A, V455A, V448S, G445M, A412Q, I408V, A405G, G302A, E277C, A409G, T410A, L413V, I411F, R442K 





Supplemental Table 2. Primer sequences for site-directed mutagenesis.
	Mutationa
	Sequence (5'/3')b
	Directionc

	Y382S
	CGTTTAGTTGAGCTATCCTCCAAGGAAATAAA
	fwd

	Y382S
	TTTATTTCCTTGGAGGATAGCTCAACTAAACG
	rev

	A533G+L534V
	CAGGGATCGTGACGGATTCACCTCTTCGGAAGC
	fwd

	A533G+L534V
	GCTTCCGAAGAGGTGAATCCGTCACGATCCCTG
	rev

	T524A
	GACTTCTCAAGAACCGCGGATAATATGTACAG
	fwd

	T524A
	CTGTACATATTATCCGCGGTTCTTGAGAAGTC
	rev

	P467V
	CAAACAAAAGACCATAGTGTCTCCACTGTCCATTG
	fwd

	P467V
	CAATGGACAGTGGAGACACTATGGTCTTTTGTTTG
	rev

	K463As
	CAAGCGTGAGCAAACAGCAGACCATAGTCCCTC
	fwd

	K463As
	GAGGGACTATGGTCTGCTGTTTGCTCACGCTTG
	rev

	K463Am
	CAAGCGTGAGCAAACAGCAGACCATAGTGTCTCC
	fwd

	K463Am
	GGAGACACTATGGTCTGCTGTTTGCTCACGCTTG
	rev

	V455A
	CTCTCCAACGATGTCGCATCGACCAAGCGTGAG
	fwd

	V455A
	CTCACGCTTGGTCGATGCGACATCGTTGGAGAG
	rev

	V448S
	ACTTTTGGTTCATTTTCACGGCTCTCCAACGATG
	fwd

	V448S
	CATCGTTGGAGAGCCGTGAAAATGAACCAAAAGT
	rev

	G445Ms
	TTTATAAGAACTTTTATGTCATTTGTACGGCTC
	fwd

	G445Ms
	GAGCCGTACAAATGACATAAAAGTTCTTATAAA
	rev

	G445Mm
	TTTATAAGAACTTTTATGTCATTTTCACGGCTC
	fwd

	G445Mm
	GAGCCGTGAAAATGACATAAAAGTTCTTATAAA
	rev

	A412Q
	GACCATCGCAACCATTCAGCTAACATGTTCTGCAT
	fwd

	A412Q
	ATGCAGAACATGTTAGCTGAATGGTTGCGATGGTC
	rev

	I408Vs
	GTTTCAGCAGAGACCGTCGCAACCATTGCTC
	fwd

	I408Vs
	GAGCAATGGTTGCGACGGTCTCTGCTGAAAC
	rev

	I408Vm
	GTTTCAGCAGAGACCGTCGCAACCATTCAGC
	fwd

	I408Vm
	GCTGAATGGTTGCGACGGTCTCTGCTGAAAC
	rev

	A405Gs
	CCTCCAGGTTTCAGGAGAGACCATCGCAAC
	fwd

	A405Gs
	GTTGCGATGGTCTCTCCTGAAACCTGGAGG
	rev

	A405Gm
	CCTCCAGGTTTCAGGAGAGACCGTCGCAACC
	fwd

	A405Gm
	GGTTGCGACGGTCTCTCCTGAAACCTGGAGG
	rev

	G302A
	TGACAAAGATCACGGCACTTATTACAATAATC
	fwd

	G302A
	GATTATTGTAATAAGTGCCGTGATCTTTGTCA
	rev

	E277C
	GAGATAGAATTGTAGAGTGTTATTTCTGGATGAATG
	fwd

	E277C
	CATTCATCCAGAAATAACACTCTACAATTCTATCTC
	rev

	A409G+T410As
	CAGCAGAGACCATCGGAGCCATTGCTCTAACATG
	fwd

	A409G+T410As
	CATGTTAGAGCAATGGCTCCGATGGTCTCTGCTG
	rev

	A409G+T410Am
	CAGGAGAGACCGTCGGAGCCATTCAGCTAACATG
	fwd

	A409G+T410Am
	CATGTTAGCTGAATGGCTCCGACGGTCTCTCCTG
	rev

	L413Vs
	ATCGCAACCATTGCTGTAACATGTTCTGCAT
	fwd

	L413Vs
	ATGCAGAACATGTTACAGCAATGGTTGCGAT
	rev

	L413Vm
	GTCGGAGCCATTCAGGTAACATGTTCTGCATA
	fwd

	L413Vm
R442Km
R442Km 
I411Fm
I411Fm
R442K+I411Fm
R442K+I411Fm
	TATGCAGAACATGTTACCTGAATGGCTCCGAC
CTTTCCTCAATTTATAAAAACTTTTATGTCATTTTC
GAAAATGACATAAAAGTTTTTATAAATTGAGGAAAG
GAGACCGTCGGAGCCTTTCAGGTAACATGTTC
GAACATGTTAcCTGAAAGGCTCCGACGGTCTC
CTTTCCTCAATTTATAAAAACTTTTATGTCATTTTC
GAAAATGACATAAAAGTTTTTATAAATTGAGGAAAG
	rev
fwd
rev
fwd
rev
fwd
rev


a primers marked with s were used to create the single mutations TPS4-s1 – TPS4-s17 whereas primers marked with m were used to create the combinatorial mutants TPS4-c1 – TPS4-c19
b The base changes are shown in boldface and underlined
c fwd, forward; rev, reverse


