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Figure EV1. Functional characterization of the ABA-responsive promoter in yeast.
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Schematic drawing of the reporter stably integrated into the LYS2 locus of yeast. The ABA-responsive promoter contains four repeats of the ABRE (TACGTGGC)
upstream of a minimal promoter (pMIN) driving the expression of the firefly luciferase gene (LUC). A promoter containing non-functional ABREs (TTTAAGGC) was
used as negative control.

Activation of the reporter gene by ABRE-specific binding of bZIP transcription factors ABF1-ABF4, and ABIS fused to the activation domain of GAL4 (AD). The
numbers indicate fold induction compared to the non-functional ABRE promoter.

ABF2-mediated reporter activation by OST1. The mutant 0ST1°Y** is impaired in auto-activation (Belin et al, 2006) and induced LUC expression twofold, while
wild-type OST1 induced 29-fold.

Regulation of ABF2-mediated reporter activity by differential induction of OST1 expression in the presence or absence of constitutively expressed ABI1. OST1 was
expressed under the galactose-inducible promoter GAL1. OST1 induction was triggered by transfer of yeast cells into growth medium that contained different levels
of galactose supplemented with raffinose to 2% sugar content. The LUC activity was determined 16 h after transfer in inducing medium. The LUC activity was
normalized to the cell density and referred to samples expressing ABF2 alone.

Time course of (E) ABF2-mediated induction of luciferase after cell transfer into 2% galactose-containing medium and (F) growth assessed by absorbance at

600 nm of cells coexpressing OST1 or empty vector (ev).

ABF2 induction by OST1 based on the data shown in (E, F). The luciferase activity (E) was normalized by the cell density (F) and expressed relative to the control
sample expressing only ABF2.

Data information: The data represent the mean + SD; n = 6 biological replicates derived from three independent yeast transformants for (B, C); n = 3 biological
replicates derived from one yeast line for (D-G).
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Figure EV2. Inhibition of ABF2-induced reporter expression by the ABA
coreceptor ABI1.

100 ~ SnRK2- and ABF2-mediated reporter expression was inhibited by ABI1 but not by
the catalytically inactive ABI1°Y77A, The ABA response is presented in relation to
controls expressing ABI1°*7A. Reporter activity of control samples was

013 x 10°,1.4 x 10°,1.2 x 10°,1.0 x 10°, 0.15 x 10° and 1.1 x 10° rcps for
OST1, SnRK2.1, SnRK2.4 SnRK2.5, SnRK2.10, and CPK4, respectively.

Data information: The data represent the mean + SD; n = 9 biological replicates
derived from three independent yeast transformants.
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Figure EV3. Analysis of ABA uptake into yeast by
5 A 14 h-10 uM ABA 5 B 0h-10 uM ABA Fourier-transform ion cyclotron resonance mass
spectrometry.
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Figure EV4. ABF-mediated reporter activity induced by SnRK2 members
normalized to the transactivation of the respective ABFs fused to the
GAL4 activation domain.

The data of ABF-mediated reporter induction by SnRK2s as shown in Fig 4C were
normalized to the activation of ABF fusion proteins containing the GAL4
activation domain as shown in Fig EV1B in the absence of SnRK2. The induction
level with ABF2 and ABF4 in comparison with the normalized values for ABF3 is
given on top of the column.

Data information: The data represent the mean £ SD; n = 9 biological replicates
derived from three independent yeast transformants.

The EMBO Journal 10185912019  EV3



The EMBO Journal

OSsT1

fragment intensity (x108)

SnRK2.3

fragment intensity (x108)

u

SnRK2.4

fragment intensity (x108)

175/176

(=
~

OST1: 160 DFGYSKSSVLHSQPK ST VGTPAY I'APEVLL K
SnRK2.3: 161 DFGYSKSSVLHSQPK ST VGTPAY | APEVLLR
SnRK2.4: 143 DFGYSKSSLLHSRPK ST VGTPAY APEVLSR

y13 y11l y9y8y7y6

sTvGT/PANVITAIPEVL LK

unmod.

500

y13 yll y9y8y7y6

sTvGT/PANVIAIPEVLLR

400

unmod.

123412341234
SnRK2.3 SnRK2.4 OST1

y13 yl11l y9y8y7y6

stTvGT/PANVIAlPEVL SR

300+

200+

1001

unmod.

123412341234
SnRK2.3 SnRK2.4 OST1

Hy6
my7
Hy8
my9
yl1

Hyl3

Hy6
my7
Hy8
my9
yl1

Hyl3

my6
my7
my8
my9
yl1

myl3

y13y12
siiVG[TPAY I APEVLLK
b2

y (x; 0%) O
t

ent |ntenS|t
< o

O

»

o

o

N
N

Tps175/7176

fragm

0.02

123412341234
SnRK2.3 SnRK2.4 0OST1

y13y12
siiV[E[TPAY I APEVLLR

0.01

fragment intensity (x108)

b2
pS176/T177

123412341234
SnRK2.3 SnRK2.4 OST1

y13y12
sijve[TPAY I APEVLSR

P
o
-
X 2
>
=
(2]
f=4
Q
2
E 1
-
c
[ p
£
(<]
T —
&=

pS158/T159

1234 1234 1234
SnRK2.3 SnRK2.4 OST1

Figure EV5. Quantification of SnRK2 phosphorylation sites within the activation loop.
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Peptide sequences of OST1, SnRK2.3, and SnRK2.4 covering the activation loop highlighted in blue color. The underlined sequence corresponds to the analyzed
peptide, and phosphorylated residues are underlined.
Quantitative readout of parallel reaction monitoring assay transitions for selected SnRK2 phospho-peptides and their respective unmodified counterparts. (B-D)
Quantification of OST1, (E-G) SnRK2.3, and (H-J) SnRK2.4 for the unmodified peptide (B, E, H), pS175/T176-phosphorylation and the corresponding sites for SnRK2.3
(pS176/T177), and SnRK2.4 (pS158/T159), (C, F, I), and pT179-phosphorylation and the corresponding sites of SnRK2.3 (pT180) and SnRK2.4 (pT162), (D, G, J). The site-
determining ions of y-ion series (red) and b-ion series (blue) are shown for each peptide, and asterisks indicate phosphate group-neutral loss. Peptide fragments
used for quantification are shown above each panel and are based on site-determining ions (Appendix Fig S3). Underlined residues indicate the phosphorylated
form.

Data information: The data show the quantification of four independent replicates for each SnRK2.
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