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Supplemental Fig. S1. Sequence alignment of cDNA-deduced primary structures of castor PTPC (RcPPC1 and 

RcPPC3) and BTPC (RcPPC4) isozymes. Experimentally verified in vivo phosphorylation (Ser-11 and Ser-425 of 

RcPPC3 and RcPPC4, respectively) and monoubiquitination (Lys-628 of RcPPC3) sites are indicated with arrows 

and a bold/red font. RcPPC4’s highly divergent 10-kDa domain that was predicted to exist largely as an 

intrinsically disordered region (O'Leary et al., 2011) is enclosed in a red rectangle. Boxes I-III denote conserved 

subdomains essential for PEPC catalysis (Izui et al., 2004). The predicted Mr of each deduced polypeptide and their 

% sequence identity with RcPPC1 is also indicated. The corresponding NCBI protein accession numbers are as 

follows: RcPPC1 (PTPC), ABR29877.1; RcPPC3 (PTPC), ABR29876; RcPPC4 (BTPC) ABR29876.1. Semi-

colons and asterisks indicate identical and conserved amino acids respectively. Sequences were aligned using the 

Clustal W software (http://www.ebi.ac.uk/Tools/msa/clustalw2/). 
 

                         ↓ 
RcPPC1          MAGRNLVIMASIDAQLRLLALRKVSEDDKLVEYDALLLDRFLDILQDLHGEDIRET---V 57 

RcPPC3          MQPRNLEKLASIDAQLRLLVPAKVSEDDKLVEYDALLLDRFLDILQDLHGEDLKET---V 57 

RcPPC4          -------MTDTTDDIAEEISFQSFDDDCKLLG--NLLNDVLQREVGSKFMEKLERNRILA 51 

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

 

RcPPC1          QDCYELSAEYEGKHNPQKLAELGKVLTSLDPGDSIVVTKSFSHMLNLANLAEEVQIAYRR 117 

RcPPC3          QECYELSAEYEGKHDPRKLDELGNLLTSLDPGDSIVIAKSFSHMLNLANLAEEVQIAYRR 117 

RcPPC4          QSACNMRLAGIEDTAELLEKQLALEISRMTLEEALTLARAFSHYLNLMGIAETHHRVRKA 111 

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

                                                                     I    

RcPPC1  RIKLKKGDFADENSATTESDIEETLKRLVVQLKKSPEEVFDALKNQTVDLVLTAHPTQSV 177 

RcPPC3          RNKLKKGDFADENSATTESDIEETFKRLVIDLKKSPEEVFDALKNQTVDLVLTAHPTQSI 177 

RcPPC4          R------------SMTHLSKSCDDIFNQLLQSGISAEELYDTVCKQEVEIVLTAHPTQIN 159 

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

 

RcPPC1          RRSLLQKHARIRDCLTQLYAKDITPDDKQELDEALQREIQAAFRTDEIRRTPPTPQDEMR 237 

RcPPC3          RRSLLQKHARIRNCLAQLYAKDITPDDKQELDEALQREIQAAFRTDEIRRTAPTPQDEMR 237 

RcPPC4          RRTLQYKHIRIAHLLDYNDRPDLTHEDREMLIEDLVREITSIWQTDELRRHKPTPVDEAR 219 

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

 

RcPPC1          AGMSYFHETIWKGVPKFLRRVDTALKNIGINERVPYNAPLIQFSSWMGGDRDGNPRVTPE 297 

RcPPC3          AGMSYFHETIWKGVPKFLRRVDTALKNIGINERVPYNAPLIQFSSWMGGDRDGNPRVTPE 297 

RcPPC4          AGLNIVEQSLWKALPHYLRRVSTALKKH-TGKPLPLTCTPIRFGSWMGGDRDGNPNVTAK 278 

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

 

RcPPC1          VTRDVCLLARMMAANLYFSQIEDLMFELSMWRCNEELRVRADELHRTSRKDAKHYIEFWK 357 

RcPPC3          VTRDVCLLARMMAANLYYSQIEDLMFELSMWRCSDELRVRADELHRSSKRDSKHYIEFWK 357 

RcPPC4          VTRDVSLLSRWMAVDLYIREVDSLRFELSMVQCSDRLLKVANDILIEETSSEDHHESWNQ 338 

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

 

RcPPC1          ----------------QIPP---------------------------------------- 361 

RcPPC3          ----------------QVPP---------------------------------------- 361 

RcPPC4          PASRSQTKFPRKSLPTQLPPRADLPACTECNDGESQYPKLELPGTDYMPFNRQEALGSSY 398 

                                *:**                                         

                                         ↓     

RcPPC1          SE---------------------------------------------------------- 363 

RcPPC3          SE---------------------------------------------------------- 363 

RcPPC4          SESSSQDINHGLPKTTGNGSVANSSGSPRASFSSAQLVAQRKLFAESKIGRSSFQKLLEP 458 

                **                                                           

 

RcPPC1          ---------PYRVILGDVRDKLYNTRERSRQLLANGISDIPEEATFTNVEQFLEPLELCY 414 

RcPPC3          ---------PYRVILGDLRDKLYQTRERSRQMLSHGNSDIPEEATFTNVEQFLEPLELCY 414 

RcPPC4          SLPQRPGIAPYRIVLGNVKDKLMRTRRRLELLLEDLPCEYDQWDYYETTDQLLDPLLLCY 518 

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



 

 

 

 

RcPPC1          RSLCACGDRPIADGSLLDFLRQVSTFGLSLVRLDIRQESERHTDVLDAITKHLGIGFYRE 474 

RcPPC3          RSLCSCGDQPIADGSLLDFLRQVSTFGFSLVRLDIRQESDRHTDVMDTITKHLEIGSYRE 474 

RcPPC4          ESLQSCGAGVLADGRLADLIRRVATFGMVLMKLDLRQESGRHADTLDAITKYLEMGTYSE 578 

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

 

RcPPC1          WSEEHRQEWLLTELRGKRPLFGPDLPKTDEIADVLDTFHVIAELPADNFGAYIISMATAP 534 

RcPPC3          WSEERRQEWLLSELSGKRPLFGPDLQRTDEVADVLDTFHVIAELPADSFGAYIISMATAP 534 

RcPPC4          WDEEKKLEFLTRELKGKRPLVPPTIEVAPDVKEVLDAFRVAAELGSDSLGAYVISMASNA 638 

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

 

RcPPC1          SDVLAVELLQRECRVKQP-----------LRVVPLFEKLADLEAAPAAVARLFSIDWYRN 583 

RcPPC3          SDVLAVELLQRECHVKQP-----------LRVVPLFEKLADLEAAPAALARLFSIDWYRN 583 

RcPPC4          SDVLAVELLQKDARLAVSGELGRPCPGGTLRVVPLFETVKDLRGAGSVIRKLLSIDWYRE 698 

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

                   II                            ↓  III 

RcPPC1          ----RINGKQEVMIGYSDSGKDAGRLSAAWQLYKAQEELVKVAKQYGVKLTMFHGRGGTV 639 

RcPPC3          ----RINGKQEVMIGYSDSGKDAGRFSAAWQLYKAQEELIKVAKQFGVKLTMFHGRGGTV 639 

RcPPC4          HIIKNHNGHQEVMVGYSDSGKDAGRFTAAWELYKAQEDVVAACNDFGIKVTLFHGRGGSI 758 

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

                    

RcPPC1          GRGGGPTHLAILSQPPDTIHGSLRVTVQGEVIEQSFGEEHLCFRTLQRFTAATLEHGMHP 699 

RcPPC3          GRGGGPTHLAILSQPPDTIHGSLRVTVQGEVNEQSCGEEHLCFRTLQRFTAATLEHGMHP 699 

RcPPC4          GRGGGPTYLAIQSQPPGSVMGTLRSTEQGEMVQAKFGLPHTAIRQLEIYTTAVLLATLRP 818 

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

 

RcPPC1          PVSPKPE-WRTLLDEMAVIATKEYRSIVFQEPRFVEYFRLATPELEYGRMNIGSRPSKRK 758 

RcPPC3          PVSPKPE-WRKLMDEMAVIATEEYRSIVFKEPRFVEYFRLATPELEYGRMNIGSRPSKRK 758 

RcPPC4          PHPPREEQWRNVMEEISKISCQNYRSTVYENPEFLAYFHEATPQAELGFLNIGSRPTRRK 878 

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

 

RcPPC1          PSGGIESLRAIPWIFAWTQTRFHLPVWLGFGPAFKHVIEKDVRNLHMLQEMYNQWPFFRV 818 

RcPPC3          PSGGIESLRAIPWIFAWTQTRFHLPVWLGFGAAFKHVIQKDVRNLHMLQEMYNEWPFFRV 818 

RcPPC4          SSTGIGHLRAIPWVFAWTQTRFVLPAWLGVGAGLKGACEKGFT--EDLKAMYKEWPFFQS 936 

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

 

RcPPC1          TIDLVEMVFAKGDPGIAALYDKLLVSEELWPFGERLRVNYEETKHLLLQVAGHKDLLEGD 878 

RcPPC3          TIDLVEMVFAKGDPGIAALYDKLLVSQDLWSFGERLRTNYEETKRLLLQIAGHKDLLEGD 878 

RcPPC4          TIDLIEMVLGKADIPIAKHYDEVLVSESRRELGAELRSELLTTEKYVLVVSGHEKLSQNN 996 

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

 

RcPPC1          PYLKQRLRLRDAYITTLNVCQAYTLKRIRDPDYHVTLRPHLSKEHMESSKPAAELVKLNP 938 

RcPPC3          PYLKQRLRLRDSYITTLNVCQAYTLKRIRDPNYNVTLRPHISKEIMESSKPADELVKLNP 938 

RcPPC4          RSLRRLIESRLPYLNPMNMLQVEVLKRLRRDDDNNKLR---------------------- 1034 

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

                      

          Identity(%)  Mr(kDa) 

RcPPC1          RSEYAPGLEDTLILTMKGIAAGMQNTG 965    100    110.5     

RcPPC3          KSDYAPGLEDTLILTMKGVAAGLQNTG 965  91    110.6   

RcPPC4          ---------DALLITINGIAAGMRNTG 1052  41    118.5 
                         *:*::*::*:***::*** 
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