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KIX domain of AtMed15a, a Mediator subunit of Arabidopsis, is required for its
interaction with different proteins
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ABSTRACT
Med15 is an important subunit of Mediator Tail module and is characterized by a KIX domain present
towards amino terminal. In yeast and metazoans, Med15 KIX domain has been found to interact with
various transcription factors regulating several processes including carbohydrate metabolism, lipogenesis,
stress response and multidrug resistance. Mechanism of Med15 functioning in Arabidopsis is largely
unknown. In this study, interactome of KIX domain of Arabidopsis Med15, AtMed15a, was characterized.
We found 45 proteins that interact with AtMed15a KIX domain, including 11 transcription factors, 3 single
strand nucleic acid-binding proteins and 1 splicing factor. The third helix of the KIX domain was found to
be involved in most of the interactions. Mapping of the regions participating in the interactions revealed
that the activation domain of a transcription factor, UKTF1 interacted with AtMed15a KIX domain. Thus,
our results suggest that in Arabidopsis, activation domain of transcription factors target KIX domain of
AtMed15a for their transcriptional responses.
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Introduction

Mediator (Med) is a key regulator of protein-coding genes
and is responsible for development, differentiation and
maintenance of homeostasis in eukaryotes from yeast to
human.1-5 It is a gigantic multiprotein complex consisting of
24–34 subunits, arranged in four modules – Head module,
Middle module, Tail module and CDK module.6,7 The Head
module is the most conserved structure and makes contacts
with RNA polymerase II. The Tail module is the least con-
served, providing a platform for gene-specific regulators to
interact.8-13 The Middle module is important for the transfer
of regulatory signals across the Mediator.14 The separable
CDK module associates with Middle module leading to
transcriptional repression.15 Mediator receives signals from
activators through interaction with its Tail module and ulti-
mately relays the transcriptional signals to the pre-initiation
complex (PIC) through interactions of Head and Middle
modules with the RNA polymerase II transcriptional
machinery.16 However, studies as of now showed that Medi-
ator might be involved in several other aspects of transcrip-
tion including initiation, elongation, termination, repression,
splicing and gene looping.17-20 The Med15 subunit along
with Med2, Med3, Med5, Med14 and Med16 constitute a
part of the Tail module.17 Med15 was discovered as GAL11
in biochemical studies well before the discovery of Mediator
and was considered as a factor required for the transcription
of GAL1, GAL7 and GAL10 genes of yeast.21,22 Med15 is the
node of multiple signal transduction cascades merging at the
Tail module and has been found to be involved in diverse

metabolism and developmental pathways.17 In yeast, mam-
mals, C. elegans and Arabidopsis, Med15 has been found to
be important for lipogenesis.23-28 We and others have deci-
phered the role of Med15 in multidrug resistance in fungi
and animals.29-31 Med15 in plants has been found to be
important for salicylic acid-mediated immune response.32

ARC105/Med15 has also been found to be required for
TGFb/Activin/Nodal/Smad2/3 signal transduction, impor-
tant for certain developmental pathways in metazoans.33 Dif-
ferential expression pattern of AtMed15a in response to
abiotic stresses and phytohormones as well as in different
tissues, suggests its role in hormonal signaling and develop-
mental programming of the plant.34,35 In one other study,
one SNP in the KIX region of OsMed15 gene was found to
be significantly associated with grain size/weight of different
rice cultivars.36 Thus, Med15 is an important player in tran-
scriptional regulation of several diverse processes in
eukaryotes.

Med15 contains a KIX domain at the amino terminal,
which has been found to be important for interaction of
Med15 with various transcription activators. KIX domain
consists of combination of three a-helices arranged in a
characteristic fashion to form hydrophobic pockets, which
may be exploited as docking site(s) by activation domains
(ADs) of transcription factors (TFs).37-42 In yeast, KIX
domain of Gal11p/Med15 has been reported to interact with
Pdr1p, Oaf1p, Gcn4p etc. and, in animal, Med15 has been
reported to interact with SREBP and NHR-49.23,24,26,29,43

However, except for WRINKLED1, no other transcription
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factors interacting with Med15 KIX domain in Arabidopsis
have been reported yet.28 In this study, we have character-
ized the proteins that interact with the KIX domain of
Med15 of Arabidopsis. Our analysis revealed that in Arabi-
dopsis, KIX domain of Med15 is targeted by diverse catego-
ries of proteins including transcription factors and suggests
that the activation domain of transcription factors may target
it for their transcriptional responses. Structural analysis indi-
cated the importance of helix a3 in the protein-protein inter-
actions. Indeed, deletion of this helix abrogated interaction
of AtMed15a KIX with other proteins. Thus, KIX domain-
mediated interaction of Med15 with transcription factors is
conserved in all the eukaryotic kingdoms.

Results

Characterization of Arabidopsis proteins interacting with
KIX domain of AtMed15a

In Arabidopsis, though five paralogs of Med15 have been
reported, expression data of only three are available in pub-
lic domain.34 Expression profile generated from the data of
Arabidopsis eFP browser revealed higher expression of
AtMed15a (At1g15780) in several tissues including root,
leaf, flower and seeds suggesting it to be an important pro-
tein (Fig. S1A). AtMed15a has got a KIX domain at its
amino terminal. In fungi and metazoans, several transcrip-
tion factors target KIX domain of Med15 to recruit Media-
tor and RNA polymerase II transcriptional machinery on
the target promoters.23,24,26,29,43 In Arabidopsis, transcription
factors that target Med15 is largely unknown. In order to
know which proteins interact with the KIX domain of
Med15 in Arabidopsis, we performed yeast two-hybrid
(Y2H) screening with normalized cDNA library generated
from Arabidopsis tissues using KIX domain of Arabidopsis
Med15a as the bait. KIX domain (6–101 amino acids) of
AtMed15a was cloned in Y2H vector pGBKT7 and
expressed in yeast as Myc-tagged Gal4DBD fusion protein.
Expression of Myc-Gal4DBD-AtMed15a KIX in yeast was
confirmed by western blot analysis (Fig. S1B) and its inabil-
ity to auto-activate the reporter genes was assured by
absence of growth of yeast cells on SD Trp¡/His¡/
Ade¡ medium (Fig. S1C). Around 5.5 million clones were
screened and around 200 putatively positive ones were
sequenced. The ‘false positives’ were rid by the process
mentioned in Materials and Methods (Table S1). Finally, 45
positive clones were characterized to be coding for proteins
interacting with the KIX domain of AtMed15a (Fig. 1A,
Table S2). Based on SUBA (http://suba.live) analysis, out of
45 interacting proteins, 21 were found to be nuclear proteins
whereas localization sites of 24 proteins were found to be out-
side the nucleus. A couple of AtMed15a KIX-interacting pro-
teins were found to be localized both inside and outside the
nucleus. Some of these interactions were randomly selected and
validated by bimolecular fluorescence complementation (BiFC)
(Fig. 1B). Interactions of AtMed15a KIX domain with three
proteins (MYB63, R3H and UKTF1) were found to be localized
not only inside the nucleus but also outside. Interactome of
AtMed15a includes proteins involved in different cellular and

physiological processes including plant development, stress
responses, gene expression, transport of cellular molecules, pro-
tein modification, metabolism, hormonal signaling etc.
(Fig. 2A). Function of some of these proteins interacting with
AtMed15a is not yet known. Since these proteins are localized
at different cellular sites, we studied localization of AtMed15a-
YFP and found it to be localized both inside and outside the
nucleus (Fig. 2B).

Activation domain of transcription factors target KIX
domain of AtMed15a

In the interactome of AtMed15a KIX domain, 11 transcription
factors were identified including MYB63 (At1g79180) and
unknown transcription factor UKTF1 (At2g20100) (Table S2).
We mapped the regions in MYB63 and UKTF1 that were
involved in the interaction with AtMed15a KIX. In MYB63, a
minimum region of 131 to 294 amino acids was found to inter-
act with AtMed15a KIX (Fig. 3A). Sequence analysis of this
region revealed presence of eight transactivation domains (9aa
TADs) in it (Fig. 3B). The ability of this region to activate the
reporter genes could not be confirmed because Y187 cells
(which are used for lacZ expression) transformed with this part
or smaller fragments of this part did not survive. In the case of
UKTF1, region spanning from 1 to 220 amino acids was found
to interact with AtMed15a KIX (Fig. 4A). This region was
found to harbor three 9aa TADs (Fig. 4B). We selected the
interacting region of UKTF1 for further fragmentation to locate
the transactivation activity (Fig. 5A). Analysis of these regions
for the activation of reporter gene LacZ revealed that region
from 41 to 110 amino acids of UKTF1 (U3), which harbor two
9aa TADs, possessed maximum transactivation ability
(Fig. 5B). Thus, transactivation domain containing region of
UKTF1 was found to interact with the KIX domain of
AtMed15a.

Third helix of AtMed15a KIX is responsible for most of the
interactions

AtMed15a KIX comprises three alpha helices, similar to that
found in the structures of different KIX domains including
mCBP KIX.42 So, AtMed15a KIX structure was predicted by
homology modelling using mCBP KIX (PDB id: 1KDX) as
the template (Fig. 6A). mCBP KIX was used as the template
because it emerged as the top hit in the search of template
on the basis of similarity with AtMed15 KIX domain
(Table S3). The predicted AtMed15a KIX structure showed
the presence of three mutually interacting alpha helices (a1
from P28 to L42; a2 from G53 to G71 and a3 from Q75 to
M89). However, there was no 310 helix in AtMed15a KIX.
a1 and a2 helices of AtMed15a KIX were at an angle of
»57 ̊ , whereas a1 and a3 helices were found to be at an
angle of »18 ̊ (Fig. 6A). On the other hand, structure of
MYB63 was predicted by Phyre2 server and found to con-
tain a helical region (181–201 amino acids) with the poten-
tial to interact with other protein (Fig. 6B, Fig. S2A, S2B).
D176 to D203 of MYB63 also contains 9aa TADs
(Fig. S2C). Predicted model of AtMed15a KIX and MYB63
were validated by RAMPAGE and ERRAT servers (Fig. S3).
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Structure of mCBP KIX-cMyb complex available in the
database (PDB id: 1SB0) was used for the analysis of impor-
tant features of AtMed15a KIX. Residues of mCBP KIX
making contact with cMyb retrieved using PDBsum were
aligned with AtMed15a KIX (Fig. 6C, Fig. S4). Replacing
mCBP KIX with AtMed15a KIX in mCBP KIX-cMyb com-
plex showed similarity of AtMed15a KIX with mCBP KIX
(Fig. S5). Docking of AtMed15a KIX and MYB63 peptide
(D176 to D203) showed that a1 and a3 helices of
AtMed15a KIX is involved in the interactions (Fig. 6D;
Fig. S6), as observed in the case of mCBP KIX-cMyb inter-
action. To validate these predictions, 10 amino acids (79–
88) of helix a3 were deleted from the KIX domain and
then its interaction with MYB63 was checked (Fig. 6E, 6F).
Interestingly, deletion of these 10 amino acids abolished the
interaction of not only AtMed15a KIX-MYB63 but also the
interaction of AtMed15a KIX with many other proteins
(Fig. 6E, 6F). Thus, a stretch of 10 amino acids (79–88) in

the KIX domain of AtMed15a was found to be critical for
its interaction with other proteins.

Discussion

Over two decades of research on Mediator complex has estab-
lished it as a major player of transcription regulation in eukar-
yotes. Mediator has been found to be involved in the
transcription initiation, elongation, splicing, gene looping and
termination. This evolutionarily conserved protein complex
has a large surface that mediates protein-protein interactions,
leading to the formation of PIC, engaging TFs and RNA poly-
merase II transcriptional machinery.3,6,17,19 The Tail module of
Mediator provides an extensive platform for interactions with
gene-specific regulators. Med15 is a subunit of Tail module of
Mediator. In Arabidopsis, five paralogs of Med15 has been
reported.34 Chromosome 1 contains a cluster of four Med15
paralogs (At1g15780, At1g15770, At1g15772 and At1g15790)

Figure 1. Characterization of proteins interacting with AtMed15a KIX domain. (A) Yeast two-hybrid screening was done using AtMed15a KIX as the bait. False positive
clones were characterized by yeast two-hybrid analysis using vector alone (BD) as a control (left panel). Cultures of co-transformed yeast were spotted on SD Trp¡/Leu¡

to monitor the growth and on SD Trp¡/Leu¡/His¡/Ade¡ to score the interactions. Right panel shows clones of AtMed15a KIX-domain interacting protein (BD KIX). (B)
Interaction of selected proteins with AtMed15a KIX domain (upper panel) and full-length AtMed15a (lower panel) was validated by BiFC analysis. AtMed15a KIX,
AtMed15a and Y2H positive clones (MYB63, R3H and UKTF1) were cloned in compatible YFP BiFc vectors and bombarded on onion peel. YFP and DAPI (blue) fluorescence
was observed by confocal microscopy. DAPI staining was used to identify nuclei in the cells.

PLANT SIGNALING & BEHAVIOR e1428514-3



while one paralog is present on chromosome 2 (At2g10440).34

Except At1g15770, all other paralogs of Arabidopsis Med15
contain KIX domain towards amino terminal. Expression pro-
file of three paralogs of Arabidopsis Med15 (At1g15780,
At1g15790 and At2g10440) is available in public domain.

At1g15780 (AtMed15a) is expressed predominantly in root,
cauline leaf, senescing leaf, first node, flower, silique and dry
seeds (Fig. S1A). Expression of AtMed15a can also be seen in
rosette leaves. Such expression profile suggests that AtMed15a
is an important protein functioning in different tissues. In con-
trast, At2g10440 is expressed at low level in all these tissues.
Expression of At1g15790 is significantly high in senescent
leaves whereas moderate expression is seen in cauline leaf sug-
gesting its role mainly in leaf senescence.

It has been reported in fungi and animals that the KIX
domain of Med15 interacts with TFs to regulate several pro-
cesses.42 In this study, we have characterized the interactome of
AtMed15a KIX to identify the proteins targeting it. Interest-
ingly, in addition to 11 transcription factors, different other
proteins were also found to interact with AtMed15a KIX
domain (Fig. 2A). Interacting proteins of AtMed15a KIX
domain belong to several categories performing different
molecular functions and biological roles, which include tran-
scription, chromatin remodelling, DNA repair, protein modifi-
cation, protein degradation, signal transduction, single strand
nucleic acid binding, biosynthesis, metabolism, biotic and abi-
otic stress response, plant development and hormone signaling
(Fig. 2A). Thus, it seems that AtMed15a might have some func-
tions beyond its involvement in transcription as a Mediator
subunit. Functional studies of the novel AtMed15a KIX
interactors will help to reveal the unknown functions of
Med15a in Arabidopsis. Nevertheless, functional classification
of AtMed15a interactome into diverse categories shows the
possible involvement of AtMed15a in various physiological and
biological pathways (Fig. 2A, Table S2, S4).

We found six MYB domain containing TFs (MYB10,
MYB12, MYB14, MYB15, MYB63 and MYB72), three basic
helix-loop-helix TFs (bHLH48, AKS1 and UKTF1), one NAC
domain TF (NAC082) and one B-box domain TF (BBX8) inter-
acting with AtMed15a KIX. MYB12 is involved in flavonoid

Figure 2. The interactome of AtMed15a KIX represents diverse proteins with dif-
ferent functions. (A) Graphical representation of the functional categories of pro-
teins found to interact with AtMed15a KIX. Note that interactors with multiple
functions can be present in different categories (Listed in Table S4). (B) AtMed15a
was cloned in YFP vector, bombarded on onion peel and visualized using confocal
microscopy.

Figure 3. AtMed15a KIX interacting region of MYB63 harbors 9aa TADs. (A)
Y2HGold co-transformed with derivatives of AD MYB63 clones and BD KIX or BD
vector as control were spotted and grown on SD Trp¡/Leu¡/His¡/Ade¡ with
10 mM 3-AT and 125 ng/ml Aureobasidin A agar media to score interactions. (B)
9aa TAD regions of AtMed15a KIX-interacting region of MYB63 are highlighted in
red.

Figure 4. AtMed15a KIX interacting region of UKTF1 harbors 9aa TADs. (A)
Y2HGold co-transformed with derivatives of AD UKTF1 clones and BD KIX or BD
vector as control were spotted and grown on SD Trp¡/Leu¡/His¡/Ade¡ with
10 mM 3-AT and 125 ng/ml Aureobasidin A agar media to score interactions. (B)
9aa TAD of AtMed15a KIX-interacting regions of UKTF1 are highlighted in red.
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biosynthesis, MYB15 helps in defense-induced lignifications
and MYB63 is involved in lignin biosynthesis pathway during
secondary cell wall formation in Arabidopsis.44-46 MYB10 and
MYB72 are important for growth of plant under limited iron
conditions.47 Role of MYB72 has also been implicated in
induced systemic resistance.48 MYB14 is involved in cold resis-
tance.49 NAC082 is important for growth and development of
the plant.50 Thus, this study suggests that in Arabidopsis,
Med15a KIX is an important target for TFs to regulate diverse
pathways, just like in yeast and metazoans. There are research
going on to discover classical nuclear receptors and nuclear
receptor-like proteins in plants. However, till date, no nuclear
receptor-like proteins have been discovered in plants. In fungi,
nuclear receptor-like ligand-activated TFs Pdr1p and Oaf1p
interact with KIX domain of Gal11p/Med15, while in animals,
NHR-49 interacts with KIX domain of ARC105/MDT-
15.23,24,26,29 In our study, we did not find any nuclear receptor-
like and ligand-activated TF interacting with AtMed15a KIX
domain.

In corroboration with the interaction of AtMed15a with so
many different proteins including non-nuclear ones, AtMed15a
was found to be localized not only inside the nucleus but

outside also (Fig. 2B). Apart from nuclear functions, Mediator
has also been found to be involved in cytoplasmic signaling. A
study showed that cytoplasmic signaling protein Elmo1 inter-
acts with Med31 and promotes ubiquitination and relocaliza-
tion of Med31 from nucleus to cytoplasm, important for
immune response during Salmonella infection of primary mac-
rophages.51 In our study, AtMed15a KIX was found to interact
with SKIP16, RPN12a and RPT5a (Table S2). SKIP1 is a part of
SCF ubiquitin ligase complex, while RPN12a and RPT5a are
regulatory particles of 26S proteasome. These proteins might
be regulating turnover of AtMed15a in the cell. AtMed15a is a
highly disordered protein.7 Disordered proteins have higher
propensity to interact with other proteins. There is a possibility
that being localized in the cytoplasm, AtMed15a may stabilize
various cytoplasmic proteins by acting as a chaperone for them.

Structural analyses showed that AtMed15a KIX domain is
highly similar to mouse CBP KIX, which is known to interact
with several proteins. Based on mCBP KIX-cMyb interaction,
docking of AtMed15a KIX with MYB63 (D176 to D203)
revealed that a 10 amino acids-stretch (79–88) of third helix of
AtMed15a KIX domain was involved in the interaction
(Fig. 6D). Indeed, deletion of this stretch of 10 amino acids
of helix a3 abrogated the interaction of AtMed15a KIX
domain with almost all the proteins tested in the experiment
(Fig. 6E, 6F).

It has been found in fungi and animals that KIX domain
interacts with the activation domain of transcription factors
and plays an important role in transcriptional regulation of
their target genes. One of the main aims of this study was
to find out the region of TFs important for targeting
AtMed15a KIX domain and check if it helps in transactiva-
tion. Characterization of regions involved in its interaction
with AtMed15a KIX domain revealed that the transactiva-
tion domain of UKTF1 targets AtMed15a KIX domain
(Fig. 4, Fig. 5). Thus, targeting of KIX domain of Med15 by
the activation domain of transcription factors is a mecha-
nism conserved in all the eukaryotic kingdoms including
plants.

Materials and methods

Cloning of AtMed15a KIX in pGBKT7 and confirmation of
protein expression: CDS (16–303) of AtMed15a was cloned in
pGBKT7 (BD) vector and transformed into yeast Y2HGold
strain. In order to detect the expression of AtMed15a KIX in
yeast Y2HGold strain, homogenized whole cell extracts were
immunoprecipitated on protein A and protein G sepharose
(GE Healthcare) using anti-Myc antibody (Cell Signaling Tech-
nologies). Immunoprecipitated proteins were separated on 12%
SDS-PAGE gel, transferred onto Amersham Hybond-ECL
membrane (GE Healthcare) using an electroblotter and
detected with anti-Myc antibody. Signal was detected using the
Amersham ECL-Plus Western blotting detection system, GE
Healthcare.

Yeast two-hybrid screening and assays: All methods for
Y2H screening and assays were followed as described in the
Matchmaker Gold Yeast Two-Hybrid System User Manual
(Clontech). Before starting the Y2H screening, bait (pGBKT7-
AtMed15a KIX) was checked for auto-activation of reporter

Figure 5. Transactivation domain of UKTF1. (A) Fragments, of AtMed15a KIX-inter-
acting region of UKTF1 (U1 to U6), were cloned in pGBKT7 (BD) vector. (B) Y187
yeast cells were transformed with BD derivative clones (U1 to U6) of UKTF1 or BD
vector control (V) and processed for b-Galactosidase assay. Graph showing b-gal
units of untransformed Y187 (Y), Y187 transformed with BD vector (V) or BD clones
of UKTF1 derivatives (U1-U6).

PLANT SIGNALING & BEHAVIOR e1428514-5



genes. Y2H screening was done by mating Y2HGold: pGBKT7-
AtMed15a KIX and Y187 harboring Arabidopsis cDNA library
(Clontech). To subtract false positives, reading frames of the

Y2H clones were checked and later on only in-frame Y2H
clones were tested for their interaction with Gal4 DBD alone
and Gal4 DBD-AtMed15a KIX on SDTrp¡/Leu¡/His¡/Ade¡

Figure 6. Third helix of AtMED15a KIX is required for protein-protein interactions. (A) Structure of AtMed15a KIX was predicted by homology modelling using mCBP KIX
as template. (B) Based on the presence of binding region and 9aaTADs, MYB63 (D176 to D203) peptide was selected for docking studies. (C) Structures of mCBP KIX
(green) and AtMed15a KIX (brown) were aligned using PyMOL, Labels show interacting residues. (D) Complex of AtMed15a KIX with MYB63 (D176 to D203), showing
interacting residues of AtMed15a KIX. (E) Fragments of AtMed15a KIX were made based on the prediction of interacting residues in a3. (F) Interaction of Y2H positive
clones with different fragments of AtMed15a KIX domain, as mentioned in (E), was checked. Cultures of co-transformed yeast were spotted on SD Trp¡/Leu¡ to show
proper growth, while on SD Trp¡/Leu¡/His¡/Ade¡ to score the interactions.
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agar plates. 2 ml of yeast culture at 0.2 OD was spotted on agar
media.

Bimolecular fluorescent complementation (BiFC): CDS of
AtMed15a, AtMed15a KIX, MYB63 (At1g79180), R3H
(At3g10770) and UKTF1 (At2g20100) were first cloned in
pENTR/D-TOPO vector and mobilized respectively to pSAT4-
DEST-N (1–174) EYFP-C1 and pSAT5-DEST-C (175-END)
EYFP-C1 vectors using Gateway cloning technology (Invitro-
gen).52 The primers used for cloning are given in Table S5.
Recombinant plasmids were bombarded pair-wise on onion
epidermal cells placed on MS plates (3% sucrose, 4.42 g/L MS,
1% agar) using PDS-1000/He Biolistic Particle Delivery System
(Bio-Rad). After bombardment, plates were kept aseptically in
darkness at 25�C for 18 hours. Fluorescence was observed
under TCS SP2 (AOBS) laser confocal scanning microscope
(Leica Microsystems).

Subcellular localization of AtMed15a: CDS of AtMed15a
was cloned in pENTR/D-TOPO vector and then mobilized to
destination vector pSITE-3CA using Gateway cloning technol-
ogy (Invitrogen). The primers used for cloning are given in
Table S5. The recombinant plasmid was used to coat gold par-
ticles and bombarded on onion epidermal cells placed on MS
plates (3% sucrose, 4.42 g/L MS, 1% agar) using PDS-1000/He
Biolistic Particle Delivery System (Bio-Rad). After bombard-
ment, plates were kept aseptically in darkness at 25�C for
18 hours. Fluorescence was observed under TCS SP2 (AOBS)
laser confocal scanning microscope (Leica Microsystems).

Mapping of MYB63 and UKTF1 proteins which interact
with KIX domain of AtMed15a: PCR primers listed in
Table S5 were used to amplify and clone CDS of genes and their
derivatives in pGADT7 vector. These AD clones were tested for
their interaction with Gal4 DBD alone and Gal4 DBD-
AtMed15a KIX on SD Trp¡/Leu¡/His¡/Ade¡ with 10 mM 3-
AT and 125 ng/ml Aureobasidin A agar plates. Spotting was
done with 2 ml of culture at 0.2 OD.

Transactivation assays for UKTF1: Fragments of
AtMed15a KIX-interacting part of UKTF1 were cloned in
pGBKT7 vector using suitable PCR primers listed in Table S5.
All Gal4 DBD–UKTF1 derivative clones (U1-U6) along with
BD vector as control were transformed in Y187 strain of yeast
cells and selected on SD Trp¡ agar plates. Using these Y187
transformed colonies, b-Galactosidase liquid assays were per-
formed in three independent replicates.

Prediction of residues important for interaction of
AtMed15a KIX domain with MYB63: Protein sequences of
AtMed15a and MYB63 were retrieved from NCBI protein data-
base (https://www.ncbi.nlm.nih.gov/protein/). Homology
model of AtMed15a KIX was constructed by SWISS-MODEL
using mCBP KIX (PDB id: 1KDX) as a template and the pre-
dicted model was validated by RAMPAGE (http://mordred.
bioc.cam.ac.uk/»rapper/rampage.php) and ERRAT (http://serv
ices.mbi.ucla.edu/ERRAT/) servers.53 PDB structure of mCBP
KIX bound to cMyb (PDB id: 1SB0) was retrieved from Protein
Data Bank.54 PyMOL (https://pymol.org/2/) was used to align
protein structures and replacing mCBP KIX with AtMed15a
KIX in PDB structure of mCBP KIX bound to cMyb. Homol-
ogy model of MYB63 was constructed by Phyre2 server and the
predicted model was validated by RAMEPAGE and ERRAT
servers.55 Protein binding region was predicted by ANCHOR.56

9aaTADs were analyzed by 9aaTAD Prediction Tool (http://
www.med.muni.cz/9aaTAD/). PatchDock and FireDock were
used for protein-protein docking studies between AtMed15a
KIX and MYB63 helix (D176 to D203).57,58 Residues involved
in protein-protein interaction were retrieved from PDBsum.59

Mapping of AtMed15a KIX domain: AtMed15a KIX-
derived fragments derivatives were cloned in pGBKT7 vector
using suitable primers listed in Table S5. The recombinant plas-
mids were transformed into yeast Y2HGold strain (Clontech).
These BD derivative clones were tested for their interaction
with 1 to 20 of the Y2H clones listed in Table S2 and AD vector
on SD Trp¡/Leu¡/His¡/Ade¡ agar plates. Spotting was done
with 2 ml of culture at 0.2 OD.

Abbreviations

AD activation domain
AtMed Arabidopsis thalianaMediator
BiFC bimolecular fluorescence complementation
Med Mediator
TF Transcription factor
Y2H yeast two-hybrid
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