Supplemental Table S 1. Oligonucleotides used for PCR amplification and site-specific mutation of GLYK genes from maize (ZmGLYK), rice

(OsGLYK) and Arabidopsis (AtGLYK). Restriction sites used for cloning are underlined.

Enzyme variant Direction | Sequence
ZmGLYK Forward | 5-AGATCTTCCTCGTCGTCGTCGTCGACC-3'
Reverse | 5'-GGTACCTCACAAACATGAGATGTC-3'
ZmGLYK®%8S Forward | 5-AGATCTTCCTCGTCGTCGTCGTCGACC-3'
Reverse | 5-GGTACCTCACAA AGATGAGATGTC-3'
ZmGLYK 423429 Forward | 5-AGATCTTCCTCGTCGTCGTCGTCGACC-3'
Reverse | 5-GGTACCTCATCCACCACAGATAGGGTT-3'
ZmGLYK**%® Forward | 5-AGATCTTCCTCGTCGTCGTCGTCGACC-3'
Reverse | 5-GGTACCTCACAAACATGAGATGTCCCATGATCCACCAGAGATAG-3'
ZmGLYK ®#5428 [ Forward | 5-AGATCTCCTCGTCGTCGTCGTCGACC-3'
Reverse | 5-GGTACCTCACAAAGATGAGATGTCCCATGATCCACCAGAGATAG-3'
ZmGLYKCE#082423425 | Eorward | 5-~AGATCTTCCTCGTCGTCGTCGTCGACC-3'
Reverse | 5'-GGTACCTCATCCACCAGAGATAGGGTTCCTATTTTC-3'
ZmGLYK ©%° Forward | 5-CTGGTGGACAGGATCGGCTAC-3'
Reverse | 5-CGGGCCGCAGGAGATGAAGTC-3'
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Supplemental Table S1 (continued).

Enzyme variant Direction | Sequence
ZmGLYKC%®97S Forward | 5-CTGGTGGACAGGATCGGCTAC-3'
Reverse | 5-CGGGCCGGAGGAGATGAAGTC-3'
ZmGLYK®™®S Forward | 5-GTCATGGTGCACAGAGCCAGG-3'
Reverse | 5'-CTCGTCCTCGGACCAGAGGAAG-3'
OsGLYK Forward | 5-CTCGAGATCTCCTCCGTCCAGGAC-3'
Reverse | 5-GGTACCTCATCTACCCCACATAGGATTCCTC-3'
OsGLYK*™etYkeem | Eorward | 5-CTCGAGATCTCCTCCGTCCAGGAC-3'
Reverse | 5'-GGTACCTCACAAACATGAGATGTCCCATGATCCACCACAGATAGGATTCCTCTTTTCGTCTAT-3'
AtGLYK Forward | 5-CTCGAGACAGTGGATGTCTCTTCGGTGTCAG-3'
Reverse | 5'-CTCGAGTTAGTTTGCGAGTATCGGGTTCCT-3'
AtGLYK*™CHR-Ctem [ Eorward | 5'-CTCGAGACAGTGGATGTCTCTTCGGTGTCAG-3'
Reverse | 5'-CTCGAGTCACAAACATGAGATGTCCCATGATCCACCACATATCGGGTTCCTTTCTTCATCGAT-3'
ZmTrx f1 Forward | 5-CATATGTCCAGCGGGATCGAGACGAGC-3'
Reverse | 5-GGATCCTCAGTCTGACTTGACTGTGTCGATGGC-3'
ZmTrx f2 Forward | 5-CATATGTCGAGCGGGATCGAGACGACG-3'
Reverse | 5-GGATCCTCAGCCTGACTTCTTGTTGGCTATCTCG-3'
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Supplemental Table S1 (continued).

Enzyme variant Direction | Sequence
ZmTrx m1 Forward | 5-CATATGTGCCAGGCCCAGGGCGG-3'
Reverse | 5-GGATCCTCACCTCCCACCAACGTACTTGTCG-3'
ZmTrx m2 Forward | 5-CATATGTGCGCTGTCCAAGGCCAGG-3'
Reverse | 5'-GGATCCCTACCTCTCGACAAATTTCTCGATGCATG-3'
ZmTrx m5 Forward | 5'-CATATGCAGTCCAAGAACGCAGTG-3'
Reverse | 5-GGATCCTCATGAACTACCGATGTACTTG-3'
ZmTrx x Forward | 5'-CATATGTGCGGCGCGGCGGCCA-3'
Reverse | 5'-GGATCCTTAACCGGCTGTTGAAATTGTAGTCAACAGAGG-3'
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Supplemental Figure S 1. Alignment of GLYK protein sequences from Zea mays (ZmGLYK),
Sorghum bicolor (SbGLYK), Oryza sativa (OsGLYK), Picea sitchensis (PsGLYK),
Arabidopsis thaliana (AtGLYK) and Ricinus communis (RcGLYK). Accession
numbers are: ZmGLYK, NP_001141904.1; SbGLYK, XP_002439104); OsGLYK,
NP_001043886; PsGLYK, ABR16413; AtGLYK, NP_849912; RcGLYK,
XP_002517532.

35



60
I
H
E

AHH
AHH
vVvs
YHH

LéPKA

|
A
A
A
P
c

SR R RS W AT S e R RS e s s
| F
N L

- e e e e e e AA
S
A

S B R SURREE & e Sl

ZmGLYK
SbGLYK
OsGLYK
PsGLYK
AtGLYK
ReGLYK

S—vwwnozowu
1.

- >
y o =

TMNMEJINTI

110
I [
jiA AP
A AP

<x¥X0=2
q<02x
W2

< ==
"EEdE-0
SSa42qgk-
—IXIgxE>w
OoUxoJd
‘d  EEXTO
<L QO>T
- ‘AL L=
S—vvovunn
e 2o
Trwunnwoo

- ) < oE)
T TR T ]
—q<q<qIE==2

RK
RK
RK
SS
Ccs
Ys

ZmGLYK A

SbGLYK
OsGLYK

XX
5%
289
-4

180

170

LIS L000

i> 0> a4
o o OO Ok

—LI>—Wd

EICECECITIT)

IO 0 > >

160

150

40

1

130

Xwx x
»E=¥ES
aRAanD
£E22929%
NnooI®

360
E VI
EV
EV
av
EV
EV

SDE
SDE
SDE
SDE
SDE
TDE

GM
GM
M
M
M
M

MREIDEK PG
MRIJEGK PG
M R[#D G QENG
M RIZGYGINP G

350

0
IGVS . PQESEGK

1GVS  PQGSGK
HGvs . PaGsGk
16@s . PagGk
| GIFS . PQGM™G K

2
80

x
§o
i
O
* L=
o
-]
'
g o

v
v
v
\'
v
\'J

1
7!
3

Epo

20

26

32
FIEIGRGD R.'D

X X
oo
==
oo
> >
> >

=
w
=
[=]
>
>~
w

90

10
B
E

1
3

N K
N

TKEGMKMKVPRYDKS .'FIEGRGD R[.1D
TKEGLKMKVPRYNKS .WHEGRGD R[.ID
TKEGI KMKLPRYDKS .\YEIGRIGD R[:'D

TKEGLKMKLPRYDKS
TKHGHKEK | PRYDKS ' YEIGREGDR

PQLEVVN
PQLEVVN
PQLEVVN
PQLEEVN

PQLEVYV

(=]
M o
= [=]
-[¥]
[+ 4
o
-0
‘IS
w
M =
* =]
B
M o
o
B
kA
‘B
k4
=
Ho
i L
kS
H -
=
-
]
E
N

OsGLYK
PsGLYK
AtGLYK

ReGLYK

XX
s
2229
[oF-19-4.4

SbGLYK
OsGLYK
PsGLYK
AtGLYK
ReGLYK
ZmGLYK
SbGLYK
OsGLYK
PsGLYK
AtGLYK
ReGLYK

x
>¥
=
28
E
N ®»

ZmGLYK
SbGLYK

470

GGSWDISCL
GGDWDVAC

46

0

45

Xwx x
»E=¥es
BRFEIATH
£29292%
NnoaIE

36



Supplemental Figure S 2. Amino acid alignment of the examined Zea mays chloroplast
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thioredoxins and of E. coli thioredoxin. Cleavage sites are indicated by arrows (first
amino acid of native mature maize thioredoxins boxed). Nomenclature of maize
thioredoxins follows the nomenclature of Chibani et al. (2009) for plant
thioredoxins. Accession numbers are: ZmTrx f1,NP_001150158, LOC100283787;
ZmTrx f2, ACF79373, LOC100273021; ZmTrx m1, NP_001150752,
LOC100284385; ZmTrx m2, NP_001150752, LOC100284385; ZmTrx m5,
NP_001105330, PCO147105; ZmTrx x, ACG33853, LOC100280852; EcoTrx,
AAAG7582.
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Supplemental Figure S 3. Ribbon model of ZmGLYK (Zea mays) generated with the PHYRE
server (Kelley and Sternberg, 2009) using the ScGLYK (Saccharomyces
cerevisiae) primary and crystal structures (SCOP code: d1odfa). The model

encompasses ZmGLYK amino acids 151 to 419, which are homologous to
ScGLYK. The regulatory C-terminal amino acids 420-429 from ZmGLYK are
missing but should by adjacent to the C-terminus at lle*'®. Note the close vicinity of
the C-terminus to the ATP-binding P-loop.
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