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Characterization of the Wheat Grain Characterization of the Wheat Grain 
PKABA1PKABA1--Interacting Protein TaWD40Interacting Protein TaWD40

Natalie Wayne
Department of Biology, Colby College, Waterville, ME 04901

Figure 3: TaWD40 contains an N-terminal U-Box and 7 WD40 repeats. 
The presence of the U-box and the WD40 repeats suggest that TaWD40 
may belong to the family of E3 ubiquitin ligases.
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Abstract
Abscisic acid (ABA)-mediated gene expression is a critical component of plant responses to this important hormone, which affects plant growth, 
development, and responses to environmental stresses. Plant responses to ABA are mediated by a number of factors including PKABA1, an ABA-
induced protein kinase involved in ABA-suppressed gene expression in cereal grains, and TaWD40, which has previously been shown to physically 
interact with PKABA1. A full-length 1.9 kb TaWD40 cDNA, CK210682, was sequenced as part of this project. Based on the deduced protein 
sequence, it is thought that TaWD40 may belong to the family of E3 ubiquitin ligases, possibly targeting PKABA1 for destruction. Construction of 
expression plasmids for overproduction of  the TaWD40 polypeptide in E. coli is currently underway. The TaWD40 cDNA has been successfully 
amplified from the source plasmid and inserted into an intermediate plasmid, pCR2.1. The TaWD40 cDNA is currently being cloned from the pCR2.1 
intermediate plasmid into two different expression vectors, pRSET-A and pMAL-c2x, for future protein production and purification.

Sequencing of TaWD40
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Figure 1: Diagram of the TaWD40 cDNA, CK21068. Start (ATG) and stop 
(TGA) codons are indicated.  A. Primers used to sequence cDNA beginning 
at 5’ end.   B. Primers used to sequence cDNA beginning at 3’ end. 

AGATTGCGAC CTGAGAGGTC CCGCGTCCTC GTGCTGTTCC CGGCTCTACC TTCGCCGCGG
CCACCATGAT CTGTGCAATC TCCGGCGAGG TGCCGGATGA GCCGGTGGTA TCAAAGAGGT

CGGGGCTCCT CTTTGAGCGG CGGCTCATCG AGCGCTACAT TGAGGACCAT GGAAAGTGTC

CAGTTACGAA GGAGGAACTC TCCATGGACG ACATCGTGCT GGTGAAGACC AACAAGGTCG

TGAGGCCCAG GCCTCTGCAG GCTGCAAGCA TTCCCGGACT CCTTGGAATC TTTCAAAACG

AGTGGGATGC TCTTATGCTT TCTAATTTTG CTTTGGAGCA GCAGCTTCAC ACAGCAAGAC

AAGAACTTAG TCATGCGTTA TACCAGCATG ATGCTGCCTG CCGTGTTATA GCCAGATTAA

AGAAGGAAAG AGATGAGTCT AGAGCACTTT TGGCTCTAGC TGAGAGACAG ATTCCAGCGT

CGATGGCGGG AGTTGCACCT GCAGCTGTCG TCTCCAATGG AAAAAGAGCA ATGGAGGATG

AAATTGGCCC TGATGGGAAG AAGATACGCC CTGGTATCAA TCCTGTCATG ATCGATGAAC

TAACAGAGTG TAATACCATG CTTTCTGCCC AGCGTAAGAA ACGACAGGTA CCACCAAGTT

TGGCATCAAT TGATGAACTG GAGAGATATA CTCAGATCTC TAGCCATCCA CTCCACAAGA

CAAACAAGCC GGGCATTTTG TCTATGGATA TCCATCCGTC AAAGGACATA GTTGCAACTG

GGGGTATTGA TACGAATGCA GTGCTATTTG ATAGGACATC TGGTCAAATC CTTTGTACAC

TTGCTGGTCA CTCCAAGAAG ATAACCACTT TGAAATTTGT TCCACGGGAT GAGCTTGTGG

TAACTGGATC AGCAGATAAG ACTGTTCGGA TTTGGCAAGG GGGTGAGGAG GGAAACTACA

GTTGCATCCA TACTTTGAAA GATCATACCG CCGAGGTCGA AGCTGTTACT GTGCATGCGA

CTCAGAAGTA CTTTGTGACC GCGGCCAAGG ATAATACTTG GTGCTTCTAT GATATTTCAA

CTGGGTCTTG CCTCTCACAG GTTGGCGAGG CTTCAGGACA AGAGGGATAT ACATCTGCGT

CTTTCCACCC AGATGGTCTT ATCCTTGGAA CAGGAACTAC TGAAGCTGTT GTCAAAATTT

GGGACGTGAA AACTCAGTCC AATGTTGCAA AGTTTGAGGG GCATGCTGGA CCTGTCACTG

CTATGTCCTT CTCTGAAAAT GGTTACTTCC TGGCGACTGC TGCTCTTGAT GGTGTCAAGC

TTTGGGATCT AAGGAAATTG AGAAATTTTA GGACTTTCTC GCCATATGAT TCGGATACGC

CGACAAATTC TGTGGAATTT GATTTTAGCG GTACCTATCT TGCTGTTGCT GGTTCAGATA

TAAGGGTTTA CCAAGTAGCC AATGTCAAGA CGGAATGGAA TCTTATCAAG ACCTTGCCAG

ATTTGTCAGG AACAGGGAAA GTGACCTCTG CAAAGTTTGG CACTGATGCC AAATATATCG

CCGTCGGCTC TATGGACCGT AACCTGAGGA TATTTGGGCT TCCTGGAGAT GATCAAATGG

ATGATGATGC AAAACCATCG GCAGAGTGAG GAAATGCAGT GTACCTGGTT TTACTTGTTT

GATGCTCCCT GCGCTCTCTT TTGGCAGTGG ATGGATGGGT TGCGTATGAG GAAAAGCAGG
GTCCTCAGGG AGCAATGGGC ATGCAAGTTT CTTTTACCCG AGGCCGTTAT TTGATGAATT
AATGAGATTT TGAAGAACAT GCATTATGCA CTTTTCTACT AAAAAGATGT TTCTTGTGCC
TGAATTTCAC AGAACATGAC TGACCCGATT GGCTTGCGTC TTAAAAAAAA AAA AAAAAAA
AAAAAAAAAA AAAAAA

1  M  I   C  A  I  S  G  E  V  P  D  E   P  V  V  S  K  R  19

19 S  G  L  L   F  E  R  R  L  I  E  R  Y  I   E  D  H  G  K  C  39

39 P  V  T  K   E  E  L  S  M  D  D  I  V  L   V  K  T  N  K  V  59

59 V  R  P  R   P  L  Q  A  A  S  I  P  G  L   L  G  I  F  Q  N  79

79 E  W  D  A   L  M  L  S  N  F  A  L  E  Q   Q  L  H  T  A  R  99

99 Q  E  L  S   H  A  L  Y  Q  H  D  A  A  C   R  V  I  A  R  L  119

119 K  K  E  R   D  E  S  R  A  L  L  A  L  A   E  R  Q  I  P  A  139

139 S  M  A  G   V  A  P  A  A  V  V  S  N  G   K  R  A  M  E  D  159

159 E  I  G  P   D  G  K  K  I  R  P  G  I  N   P  V  M  I  D  E  179

179 L  T  E  C   N  T  M  L  S  A  Q  R  K  K   R  Q  V  P  P  S  199

199 L  A  S  I   D  E  L  E  R  Y  T  Q  I  S   S  H  P  L  H  K  219

219 T  N  K  P   G  I  L  S  M  D  I  H  P  S   K  D  I  V  A  T  239

239 G  G  I  D   T  N  A  V  L  F  D  R  T  S   G  Q  I  L  C  T  259

259 L  A  G  H   S  K  K  I  T  T  L  K  F  V   P  R  D  E  L  V  279

279 V  T  G  S   A  D  K  T  V  R  I  W  Q  G   G  E  E  G  N  Y  299

299 S  C  I  H   T  L  K  D  H  T  A  E  V  E   A  V  T  V  H  A  319

319 T  Q  K  Y   F  V  T  A  A  K  D  N  T  W   C  F  Y  D  I  S  339

339 T  G  S  C   L  S  Q  V  G  E  A  S  G  Q   E  G  Y  T  S  A  359

359 S  F  H  P   D  G  L  I  L  G  T  G  T  T   E  A  V  V  K  I  379

379 W  D  V  K   T  Q  S  N  V  A  K  F  E  G   H  A  G  P  V  T  399

399 A  M  S  F   S  E  N  G  Y  F  L  A  T  A   A  L  D  G  V  K  419

419 L  W  D  L   R  K  L  R  N  F  R  T  F  S   P  Y  D  S  D  T  439

439 P  T  N  S   V  E  F  D  F  S  G  T  Y  L   A  V  A  G  S  D  459

459 I  R  V  Y   Q  V  A  N  V  K  T  E  W  N   L  I  K  T  L  P  479

479 D  L  S  G   T  G  K  V  T  S  A  K  F  G   T  D  A  K  Y  I  499

499 A  V  G  S   M  D  R  N  L  R  I  F  G  L   P  G  D  D  Q  M  519

519 D  D  D  A   K  P  S  A  E  • 528
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Figure 2: TaWD40 cDNA sequence (black) and deduced 
polypeptide sequence (red).

Figure 4: Goal plasmids of this project. A) pRSET-A/TaWD40 plasmid map. B) 
pMAL-c2x/TaWD40 plasmid map.
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Goals

Results

• Successful amplification of TaWD40 cDNA.

• Successful preparation of intermediate plasmid: 
pCr2.1/TaWD40 for pMAL-c2x plasmid preparation.

• Large-scale digestions and purifications of 
pCR2.1/TaWD40 and pMAL-c2x plasmids with Sal I.

• Large-scale digestions and purifications of 
pCR2.1/TaWD40 and pRSET-A plasmids with Xho I. 
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Future Work
• Plasmid construction for pMAL-c2x/TaWD40 plasmid.

• Plasmid construction for pRSET-A/TaWD40 plasmid. 

• Large-scale preparation and purification of TaWD40. 

• Protein expression studies of TaWD40.
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