Supplemental Data. Qin et al. (2008). Arabidopsis DREB2A interacting proteins function as
RING E3 ligases and negatively regulate plant drought stress responsive gene expression.
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Supplemental Figure 1. Multiple Sequence Alignment of DRIP1, DRIP2 and Their

Orthologs.

AKO071950 is from Oryza sativa, and BT014465 is from Lycopersicon esculentum. The
multi-sequence alignment was processed with ClustalW software
(http://www.ebi.ac.uk/clustalw/). The putative NLS was predicted by http://wolfpsort.org/.
The conserved metal-ligand residues of cysteine or histidine are marked with asterisks;
the putative NLS is double underlined; and the first 60 amino acids forming the C3HC4
RING domain and C-terminal conserved domain are highlighted in boxes.
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Supplemental Figure 2. DRIP2 Functions as an E3 Ubiquitin Ligase and
Mediated DREB2A Protein Ubiquitination.

(A) In the presence of UBCH5c as E2, DRIP2-MBP fusion protein displayed ubiquitin
E3 ligase activity. The ubiquitin attached protein bands were detected by anti-myc
immunoblot (10% SDS-PAGE). The asterisk marker indicated the E2-dependent
ubiquitination bands.

(B) Auto-ubiquitination of DRIP2-MBP was detected at the presence of UBCHS5c.
MBP antibody was used to detect DRIP2-MBP fusion protein, and the shifted band in
the last line indicated ubiquitin molecues attached to DRIP2-MBP protein (6% SDS-
PAGE).

(C) The wildtype and RING domain deleted DRIP2-GST fusion protein (DRIP2 del1-
60-MBP) E3 ubiquitin ligase activity was tested at the presence of UBCH5c (E2), E1
and ubiquitin. MBP antibody was used to detect DRIP2-MBP fusion protein (6% SDS-
PAGE).

(D) DRIP2 mediates ubiquitination of DREB2A protein. The full-length DREB2A
protein was fused with a His and Trx tag (DREB2A-His-Trx) and was used as the
substrate for the in vitro assay. Anti-Trx was used in the immunoblot for the detection
of Trx-tagged substrate protein (6% SDS-PAGE).
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Supplemental Figure 3. DRIP1 and DRIP2 Gene Expression Profiling under
Various Stresses in Different Tissues.

(A) qRT-PCR PCR analysis of DRIP1 and DRIP2 gene expressions under normal conditions in various
tissues. Roots and rosette leaves were obtained from 3-week-old plants; cauline leaves and stems were
harvested from inflorescences of 9-week-old plants; early flowers were in flowering stages 7-10; opened
flowers in flowering stages 11-13. Dry seeds were collected from a well-matured seed stock which
exhibited a good germination rate. All materials were obtained from the Columbia wild type background.

(B) gRT-PCR analyses of DRIP1 and DRIP2 gene expressions under various stress conditions. 3-week-
old Columbia plants growing on agar plates were subjected to stress treatments (250 mM NacCl;
dehydration; 100 yM ABA) and a H20 treatment was used as a control. Gene expression under 0 h was
designated as 1.0, respectively.
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Supplemental Figure 4. Proteasome inhibitor MG132 inhibits GFP-DREB2A fusion
protein degradation when it is overexpressed by 35S promoter in Arabidopsis.

Two independent transgenic lines, 36S:GFP-DREB2A-G and Q, were treated by DMSO
(mock treated) or proteasome inhibitor MG132 for 15 hrs and observed under confocal
microscope. Bars indicate 50 um.



—e— Columbia
100 —=— drip1 drip2
80
60
40
20

Supplemental Figure 5. Relative Water Content of Wild-type
Columbia and drip1 drip2 Double Mutant under Dehydration
Conditions.

The aerial parts of 4-week-old soil-grown plants were detached and
dehydrated on empty dishes in 65%15% relative humidity. The
standardized water content was calculated as described in Fujita et
al. (2005). Each data point represents the mean of duplicate
measurements (n=8). Error bars represent standard deviation.



OOV LLVYOVLLYLLOVYDDIOVYVYVYIDVY d-rlv3al 8¢
YLOOVYVYVYVYOVDILYDLIOLLOLLLYD 4-viv3ai 1c
LOVYYVYLODDDVVYDIDLOVIL ¥-06925611v 9¢
YOVODDVYVYOVVIDVYVYILVYVYOD 4-069256 1V 4
YYDDLOVYIOILILDLYDDIOLD o-L1p4 ve
LODLLODIDIOVYIILODOY 4-/1pd €¢
LOYIVYDVYDIIOVOIOVIDLLODD y-96¢2pP1 IV cc
YOLODDVYDVYDVIDVYDVIVYOD 4-96¢2p! IV ¥4
LLYDLIODLIDVYOILIDVYIODLL H-V62PI IV 0¢
YOLVYDIDLOLLYYDOVIOVDOL 4-V6c2p! IV 6l
LOVYYIDLODLLODIIOVYDDLODD 18pJoq 19| NvA-1 8l
DODLIOLYLOLIODLIDVYLLID dd-909.E¥X01SA9SIM Ll
DOLOIDLLLOLIDLLIDLOLIOL d1-909.LEPX0TISAISIM 9l
OLOLDIIDVYVYVLOVIIOVVYVYDL dy-1v0SvL MIVS 12
OLLYLLOVYDIDDLODLLOLL dT1-L¥0SYL MIVS 142
OVYOVYVYDLYOVILLLLDLOLIDD

LIOLLLLIOVYIVYYOVILLILLOLYOYIVILIDIIODIDLLL &71LON-dOLS-OAN-EES9L Ved3da el

ODOODLLIOLOLVLLLOLILLLIIDLYDIDDD d-ldidg-i8jowold Zl

DOVYVYDIDVOVYLIIVYDLVYDVYDDVIDLYDIDOD 4-ldlida-ssjowold Ll

DIDLODLLYILYIVYDLIDIIDLIOVLLL o lleayd-¢dlidd ol

OYYYDIOLILYDIDLOLLIOLLLL 4 lleay-¢dida 6

L-Ldup ul YDd swiyeal 1oy ¥OVLVYIIDLLOLYDILODDLIDLYD ¢d llesy-1didd 8
L-Ldup ul YDd swiyeal 1oy DLYLOVIIVYIIDIVDLODD ¢4 liesd-1didd L
BIquIN|0D Ul YD d dwijeal 1o} DOVYVVYDIVVYDVYIILOVYIVYIID 1Y 1llesy-1dldd 9
BIqWIN|0D Ul ¥Dd dwiyjeal Jo} DVYDIVYDVYIIVYIVIIDLLIVYD L4 1lesy-1didd S
YLLDDOLIDLYIDLYYDILDD d-VNyd! S81L 14

DYVYIIDLVIOVYIIOVLIODDOVYY d4-VNdJ S81 €

LYLODVYDDIOVYVYDLIODYDIOL o 1lesy vZa3dd 14
LOLYDIOVYDIDDLYVYVYLIOOVD 4 119y vZg3dd b

9)ON £-.5 Jowd ‘ou

UOd-Lyb ui pasn Isi Jowiid 3yl °| a|qe] [ejuswaiddng ‘e 3o uID




DLOVYLODDILIDLLIDVYDLDIL y-06¥1262v 9€
YYOVYVYDIVYODVVYIOVIVVYVYODD 4-06v 1262w Ge
ODLLDLIOLOLOVYDLIDLOVYY ¥-00995611V ZSI09W 16>
LLODILVVYOVVYIOVLIVDLLOLOLOVDOVYD 4-00995611V ZSI09WY €€
OLOLVYLOLOLIDDLLLIOLLIDOL y-081 V62V L SI09W A
YOLLODILDDVYYILOVYYVYDOLLD 4-081L¥62W 1 SI0DW LE
LYDLVYODLIVOLYYIODIDDLLLD ¥-025216¢1V o€
YILOVLIDDLLLOLVYLODLVYLLDDLLLDD 4-026216¢1v 6¢




‘eJep ou sajealpul ,,, ‘sjeubls aaiebau Jo yimoub |90 ou sajeoipul -, ‘sjeubis aAlisod Jo ymodb |j80 sejeoipul .+

ursjoid umousun|  0£99ZbYIV « + + ze
ursjoud umousun | 0Ge0EbZIV « + + Gl
875651 4V: 19N ‘susides owoH ‘L dI4NN | usjold Buioelsjul J4IN- Jesjonu utejoud umouun|  0y¥81BGIY x - + 99
ulejoud pajeroosse-ajngnioloiw aAend uisosd umounun| 088G LBV M - + 9.
ulejoid pajeroosse-a|ngnjoloiw aAlend uisjoid umouun 085S L6y ++ ++ + 8¢
Josinoaud asepisolAx-eydie| 09589611 N - + S/
uiajoud ayl| aseuaboipAyap ajejew|hdoidosi-g 08L1LebLIY - -/+ + 8¢
utsjoud oy esesgjsuesAylow-0|  0€L1LzbLIvV - + + ov
urajoud ay| - asejonpal 9-awoiyooiho--jouinbign|  0eyE LGV - - + 25
urajoud ayi| - asejonpas 9-awoiyooiho--jouinbign|  0eyE LGV - - + v/
urejold ay| - asejonpal 9-awoiydoiho--jouinbign|  0eyE LGV - - + Ge
(W91 utexns) sisuayjaw e|j@onig [papodwi] ||| @sesjpnuoqu Aemyjed Aioyaioas 0) pajabie] ‘uisjoud jeonayjodAy ovySb LIV + + 9l
(9L ulens) sisuajdaw ejjaonlig ||| 8seajonuoqu Aemyjed Aioyaioas 0) pajabie] ‘uisjoud |eonayjodAy ovySb LIV ++ ++ + l
901 ‘uisjoud Buluieyuod uiewop Buipuig YNQ aAeINd uiajo.d |eanayjodAy 09z706€1vY - + + Iy
ursjoud Bulpuig-yNY aAneind utajoud umouxun| - 00102611V - -1+ + L€
aII- 6S utejoud [ewosoqu SOE|  08061PEIV - - + 89
I- 6S utejoud [ewosoqu SOE|  0806¥DEV - -+ + €e
1 1S uiejoud ayji| [ewosoqu SOE|  Z18LEBLIV - -/+ + 12
Josinoaud jsejdoiojyd ‘G uiejoud [ewosoqu SOS| 026526EV - -/+ + 0g
Josindaud jsejdoiojyo ‘G uiejoud [ewosoqu SOG| 026526EV - + + el
Josinoaud jsejdoiojyo ‘G| uiejoud [ewosoqu SOS| 026526EV - + + 6l
aseolay YNy Juspuadap-d 1V aAnend | 0960z611v - - + 4
aseolay YNy Juspuadap-d 1V aAnend | 0960z611v - - + [°14
901 ‘9yI-uiejoud Ajlwey 4Sd-1 8sea|onuoquopud ulejold umouun 08¥06€1vY + ++ + vz
asedljay YNy aAneind uiejoud [eonaylodAy| 0951261V + + + 44
urajoud Buipuig-yNY aAleind urejold umouyun| 0168264V ++ + + zl
urgjoid sueiquiswIsSuel} e aq o0} Ajay| elpuoydo)iw o0} pajabie) aq 0y pajoipald ‘uigjoid umousun 0869¢b1V + + + 214
ulejoud sueiquiswsuel} e aq 0y Ajgy| elpuoyoo}iw 0} pajabie) aq 0} pajoipald ‘uiejold umourun|  0869£PIV + + + 9C
uigjoid sueiquiswSuel} e aq 0} Ajay| elpuoyo0jiW 0} pajable} aq o} pajolpaid ‘uigioid umouyun 0869611V + + + ol
urejoud suelquiswsuel) e aq 0} Ajay| elpuoyoo}iw 0} pajabie) aq 0} pajoipald ‘uiejold umousun 0869¢61V + + + A
snojj0ae xa)inby |N@nu ureyd | (auouinbign) aseusbolpAysp ZHAVYN sisejdolojyd o} pajabie} aq o} pajoipald ‘uejoid umousun|  082946€IV - + + 6
snojj0ae xa)inby |N@nu ureyd | (auouinbign) aseusabolpAysp ZHAVYN sisejdolojyo o} pajabie} aq o} pajoipald ‘uiejoid umousun|  082946€IV + + + <]
snojjo0ae xa)inby |N@nu ureyd | (auouinbign) aseusabolpAysp ZHAVYN sise|dolojyo o} pajabie} aq o} pajoipald ‘uiejoid umousun|  082946€IV + + + 14
snojj0ae xa)inby |N@nu ureyd | (auouinbign) aseusabolpAysp ZHAVYN sisejdolojyo o} pajabie} aq o} pajoipald ‘uiejoid umousun|  082946€IV ++ -/+ + [
‘[wnsosagny wnuejog] uiejoud ayi-| uononpul 8solons paJsiedw) uigjoid umouun 052264V + + + vl
‘[wnsotagn} wnuejog] uiejoud ayji-} uononpul 8soJons padiedw utejoud umouxun|  0G//226v + + + 4
ojewo) ‘Josinoaid aseury| ajewIys sjse|dolo|yo o} pajabie) aq 0} pajoipaid ‘uejoud umouxun| 0055V - + + 1z
ojewo) ‘Josinoaid aseury| ajewIys sjse|dolo|yo o} pajabie) aq 0} pajoipaid ‘ueoud umouxun|  005sEBZIV - + + 9
9MVHIV Jopodsuel wnissejod Ajuye ubly | 00£02611v -+ + + €¢
uolyepelbap ulejoid Jesjonu pue olwseidoyfo|  08zesblLIv + + + 11
ureyo eydje xajdwoo asepiidedopus onAjejeoninw 09215651V I+ + + 9
Ayaoe asebi| uginbign ¢3 utajoud ay1| Jobuly ouiz/urewop Bury y¥OHED| 02290613V +++ +++ + Ll
wsjuebio Jayjo ul Bojowoy sy Jo uoioun uolejouue sdiiN 9po9 |9V 1V-€ INW 02 |eb-g opy-siH- ‘ON 8uo|D

Buiuaaiog Aieiqi] wouy sauo|) dA1SOd “Z d|ge] |eyuswadjddng




Qin et al. Supplemental Method 1

Description of pGreen Vectors

pGKX:

To remove EcoRV site between the EI2 and the CaMV 35S promoter sequences in
pBE2113 (Mitsuhara et al., 1996), two DNA fragments containing a portion of EI2-
3550 cDNA were generated by PCR with the following two pairs of primers: forward
primer A, 5’-GACCATGATTACGCCAAGCTTGAAC-3’; reverse primer A, 5’-
GTGGAGACAGCACATCAATCCAC-37; forward primer B, 5’-
GATGTGCTGTCTCCACTGACGTAAG-3’; reverse primer B, 5’-
GATATCTCGAGCTCGCGGCCGCCCCGGGGAT-3". The resulting purified fragments
A and B were mixed in a tube for PCR, denatured at 94 °C for 10 min, annealed, and
polymerized at 72 °C for 3 min. Then, a DNA fragment amplified in the tube with
forward primer A and reverse primer B was directly inserted into pGreen-NOS cassette
(Hellens et al., 2000) at Xbal site, in which Xbal cleavage was blunted with T4 DNA
polymerase. The resultant plasmid, pGreen-NOS-EI2-35S, was digested with HindIII
and Sphl to give a 1128-bp fragment. The HindIII-Sphl cleavage site was blunted with
T4 DNA polymerase. The 1128-bp fragment was then inserted into pGreen II 0029 at a
Apal-Sacl site, in which Apal-Sacl cleavage was also blunted with T4 DNA polymerase,
producing pGreen II 0029-EI2-35SQ (named pGKX).

pGKX-NsGFP:
To gain the sSGFP ¢cDNA (Chiu et al., 1996), PCR was performed on pGFP3BX (Fujita
et al., 2004) using the primer pair 5’-GGGACTAGTATGGTGAGCAAGGGCGAG-3’
and 5’-GGGTCTAGATGCTTGTACAGCTCGTCCAT-3". The sGFP cDNA fragment
was inserted into pGKX at Xbal site to generate pGK-EI2-35SQ-NsGFP (named
pGKX-NsGFP).

pGKX-CsGFP:

pGFP3BX (Fujita et al., 2004) was digested with BamHI and Pstl to give a 743-bp
fragment. The BamHI-PstI cleavage site was blunted with T4 DNA polymerase. The
743-bp fragment was cloned into pGK-EI2-35SQ at a Xhol site, in which Xhol
cleavage was also blunted with T4 DNA polymerase, to generate pGK-EI2-35SQ-
CsGFP (named pGKX-CsGFP).



Qin et al. Supplemental Method 1

pGK-GUS:

To gain the GUS-CaMV terminator fragment, PCR was performed on pGreen-35S-GUS
cassette (Hellens et al, 2000) using the primer pair 5'-
TATGTTACGTCCTGTAGAAACC-3' and 5-GATCTGGATTTTAGTACTGG-3',
producing a 2120-bp fragment. The 2120-bp fragment was directly inserted into
pGreenll 0029 (Hellens et al., 2000) at an Apal site, in which Apal cleavage was
blunted with T4 DNA polymerase, producing pGreen II 0029-GUS (named pGK-GUYS).
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