
SUPPLEMENTAL INFORMATION 

 

SUPPLEMENTAL FIG. 1. 

(A) Schematic diagram of AtTPPD showing the site of the T-DNA insertion in tppd. Black boxes 

indicate coding and white boxes intron regions. 

(B) qRT-PCR analysis of wild type Col-0, tppd and AtTPPD overexpressor lines AtTPPD OE20 

and AtTPPD OE22 showing the absence of a full-length AtTPPD transcript in tppd plants and 

enhanced AtTPPD transcript levels in AtTPPD overexpressor lines. Data are means ± relative SD 

of three independent experiments. 

(C) Western-blot analysis of total protein extract from wild type Col-0, tppd and AtTPPD-CFP 

overexpressor lines AtTPPD OE20 and AtTPPD OE22 using an anti-GFP antibody. Upper panel: 

AtTPPD-CFP protein levels. Lower panel: protein levels (CBB, Coomassie Brilliant Blue). 

(D, E) Fresh weight (D) and chlorophyll content (E) of four-week old soil-grown A. thaliana wild 

type Col-0, tppd and AtTPPD overexpressor lines AtTPPD OE20 and AtTPPD OE22. Data are 

means ± relative SD of twenty plants per genotype. 

(F) Three-week old soil-grown A. thaliana wild type Col-0, tppd and AtTPPD overexpressor 

lines AtTPPD OE20 and AtTPPD OE22. 

(G, H) Enhanced salt stress tolerance of plants overexpressing AtTPPD. Two-week old soil-

grown A. thaliana wild type Col-0, tppd and AtTPPD overexpressor lines AtTPPD OE20 and 

AtTPPD OE22 were watered for 3 weeks with 200 mM NaCl. Image of single representative 

individuals (G) and chlorophyll content (H) of the phenotypes’ mean of 20 plants. Asterisks 

indicate a significant difference (*** P ≤ 0.001) using Student´s t-test for pairwise comparison to 

Col-0 within the same condition. 

 

SUPPLEMENTAL FIG. 2. 

Redox sensitivity of AtTPPD activity. The activity of recombinant, purified AtTPPD was 

analyzed in the presence of DTT (A) or GSH (B) or increasing concentrations of H2O2 (A) or 

GSSG (B). To test for AtTPPD reactivation, AtTPPD was oxidized using H2O2 or GSSG, 

followed by addition of DTT (A) or GSH (B). 

 

SUPPLEMENTAL FIG. 3. 

Protein sequence alignment of AtTPPD and TaTPP using ClustalW. The bottom line represents 

the degree of homology: (*) identical amino acid; (:) conserved substitution; (.) semi-conserved 



substitution. The cap domain is underlined. The three motifs characteristic for HAD superfamily 

of phosphatases are boxed. The four cysteine residues in AtTPPD are indicated by arrows. 

 

SUPPLEMENTAL FIG. 4. 

Amino acid sequence alignment of Arabidopsis TPPs using CLC Main workbench. Cysteine 

residues are highlighted in boxes, and the positions of C159, C216, C235 and C242 from 

AtTPPD are indicated by arrows. 

 

SUPPLEMENTAL TABLE 1 

Specific activities of AtTPP enzyme purifications. Specific activity is expressed as unit per 

milligram protein. One unit is the amount of enzyme that catalyzes the release of 1µmol 

inorganic phosphate from trehalose-6-phosphate in one minute at 37°C. 

 

SUPPLEMENTAL TABLE 2 

List of primers.  
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AtTPPD          -MTNHNALISDAKGSIGVAVRVPNQSLFSPGGGRYISIPRKKLVQKLEADPSQTRIHTWI
TaTPP           -M----------------------------------------------------------

AtTPPD          EAMRASSPTRTRPGNISPLPESDEEDEYSSWMAQHPSALTMFEEIAEASKGKQIVMFLDY
TaTPP           -----------------------------------------------------SLIFLDY

::****

AtTPPD          DGTLSPIVENPDRAYMSEEMREAVKGVARYFPTAIVTGRCRDKVRRFVKLPGLYYAGSHG
TaTPP           DGTLVPIIXNPEESYADAGLLSLISDLKERFDTYIVTGRSPEEISRFLPL----------

**** **: **:.:* .  : . :..: . * * *****. ::: **: *          

AtTPPD          MDIKGPSKRNKHNKNNKGVLFQ-AANEFLPMIDKVSKCLVEKMRDIEGANVENNKFCVSV
TaTPP           -DINXICYHGACSKINGQIVYNNGSDRFLGVFDRIYEDTRSWVSDFPGLRIYRKNLAVLY

**:  . :.  .* *  :::: .::.** ::*:: :   . : *: * .: .:::.*  

AtTPPD          HYRCVDQKDWGLVAEHVTSILSEYPKLRLTQGRKVLEIR-PTIKWDKGKALEFLLESLGF
TaTPP           HLGLXGADXKPKLRSRIEEIARIFG-VETYYGKXIIELRVPGV--NKGSAIRSV------

*    . .    : .:: .*   :  :.   *: ::*:* * :  :**.*:. :      

AtTPPD          ANSNDVLPIYIGDDRTDEDAFKVLRNKGQGFGILVSKIPK-ETSATYSLQ---EPSEVGE
TaTPP           --RGERPAIIAGDDATDEAAFEANDDA------LTIKVGEGETHAKFHVADYIEXRKILK

.:  .*  *** *** **:.  :       *. *: : ** *.: :    *  :: :

AtTPPD          FLQRL-VEWKQMSLRGR
TaTPP           FIEXLGVQKK-------

*:: * *: * 
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Supplemental Table 1

Krasensky et al.

Specific activity

AtTPPA 0,073

AtTPPE 0,037

AtTPPH 0,058

AtTPPD 0,057

AtTPPD_C159S 0,069

AtTPPD_C216S 0,062

AtTPPD_C235S 0,040

AtTPPD_C242S 0,031

AtTPPD_C159/235S 0,051



Supplemental Table 2

Krasensky et al.

Gene Primer Name Primer Sequence Purpose
AtTPPA AtTPPA cDNA_Inf (F) 5'-ggatctgctggtgcgGACATGAAATCTGGTCACTC-3' Cloning

(R) 5'-ccagcgctaccagcgccACCCATTGATCTCTTCCATG-3' Cloning
AtTPPB AtTPPB cDNA_Inf (F) 5'-ggatctgctggtgcgACTAACCAGAATGTCATCGT-3' Cloning

(R) 5'-ccagcgctaccagcgccCTCTTCTCCCACTGTCTTCC-3' Cloning
AtTPPC AtTPPC cDNA_Inf (F) 5'-ggatctgctggtgcgAAGATTACGGATATTTCCGG-3' Cloning

(R) 5'-ccagcgctaccagcgccTTCTCCAAGTGTTTGTTTCT-3' Cloning
AtTPPD AtTPPD cDNA_Inf (F) 5'-ggatctgctggtgcgACAAACCATAATGCCTTAAT-3' Cloning

(R) 5'-ccagcgctaccagcgccTCTTCCTCTTAGTGACATTT-3' Cloning
qRT_AtTPPD_ex5/6 (F) 5'-GTTGATCAAAAGGACTGGGG-3' qRT-PCR

(R) 5'-CCCATTTGATGGTTGGTCGA-3' qRT-PCR
AtTPPD_ex1 (F) 5’-TCAAAAGGGAAACAAATCGTG-3’ Genotyping
AtTPPD_ex6 (R) 5'-GAGATTCGACCAACCATCAAA-3' Genotyping

AtTPPE AtTPPE cDNA_Inf (F) 5'-ggatctgctggtgcgGTTAGATTCATCGAAGAAAA-3' Cloning
(R) 5'-ccagcgctaccagcgccTGCCCCACACCTTGACTGTT-3' Cloning

qRT_AtTPPE_ex9/10 (F) 5'-AGATGATCGTACCGACGAAGACG-3' qRT-PCR
(R) 5'-TACGCAAAGGAGACTAATGC-3' qRT-PCR

AtTPPF AtTPPF cDNA_Inf (F) 5'-ggatctgctggtgcgGATTTAAACTCAAACCACAA-3' Cloning
(R) 5'-ccagcgctaccagcgccAAAACCAGTAGAATTCTTCT-3' Cloning

AtTPPG AtTPPG cDNA_Inf (F) 5'-ggatctgctggtgcgGATTTGAATATAAACAAGAC-3' Cloning
(R) 5'-ccagcgctaccagcgccAAAACTTGTTTTTGAACTTT-3' Cloning

AtTPPH AtTPPH cDNA_Inf (F) 5'-ggatctgctggtgcgGTTAGATTCATAGAAGAAAA-3' Cloning
(R) 5'-ccagcgctaccagcgccTGCTCCAGATCTCAATTGTT-3' Cloning

AtTPPI AtTPPI cDNA_Inf (F) 5'-ggatctgctggtgcgTCAGCTAGTCAAAACATTGT-3' Cloning
(R) 5'-ccagcgctaccagcgccCATTCTTGGCTGCATTTGTT-3' Cloning

AtTPPJ AtTPPJ cDNA_Inf (F) 5'-ggatctgctggtgcgGTGAGCCAAAACGTCGTCGT-3' Cloning
(R) 5'-ccagcgctaccagcgccTTGCTGCATCTGTTTCCACT-3' Cloning

AtPP2A qRT_AtPP2A (F) 5'-TAACGTGGCCAAAATGATGC-3' qRT-PCR
(R) 5'-GTTCTCCACAACCGCTTGGT-3' qRT-PCR

Ubiquitin1 qRT_Ubiquitin1 (F) 5'-ATGCAGATCTTCGTGAAAACC-3' qRT-PCR
(R) 5'-CTACTTGATCTTCTTCTTAGGCCTC-3' qRT-PCR

Salk T-DNA LB SK_LB (R) 5'-GTTCACGTAGTGGGCCATCG-3' Genotyping
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