
Additional file 6. Alignment of PoMSP1 sequences. 

 

(A) Nucleotide substitutions and the 12-nucleotide repeat region of PoMSP-1 (numbering based on the sequence of the PoMSP-1 from 

the Thai isolate Po-7). *GenBank accession numbers: KX672045 (C0100511), KX672044 (M0500214); Cameroon (CM) isolates: 

FJ824670 and FJ824671; Thailand (TH) isolates: KC137340-KC137341, KC137343-KC137346 and KC137349.  
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(B) Amino acid polymorphisms in the variable domains of PoMSP-1. Protein sequence numbering was based on the sequence of the 

PoMSP-1 from the Thai isolate Po-7. *GenBank accession numbers: KX672045 (C0100511), KX672044 (M0500214); Cameroon 

(CM) isolates: FJ824670 and FJ824671; Thailand (TH) isolates: KC137340-KC137341, KC137343-KC137346 and KC137349. 

              421      541    1929    2814                                                                                                                                
2911 
               ▼        ▼       ▼         ▼ ************                                                                        
************************************ ▼ 
TH Po-7   TATCTA  CATCTT CCTCAG   AA GCCGCTACACAAGTCACTACGCAATCCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAAGCCGCTACACAA------------ GGT 
C0100511  TATTTA  CATTTT  CCCCAG   AA GCCGCTACACAAGTCACTACGCAATCCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAAGCCGCTACACAAGCCGCTACACAA GGT 
M0500214  TATCTA  CATCTT  CCTCAG   AA GCCGCTACACAAGTCACTACGCAATCCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAAGCCGCTACACAAGCCGCTACACAA GGT 
TH Po-10 TATCTA  CATCTT  CCTCAG   AA GCCGCTACACAAGTCACTACGCAATCCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAAGCCGCTACACAA------------ GGT 
TH Po-4   TATCTA  CATCTT  CCTCAG   AA GCCGCTACACAAGTCACTACGCAATCCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAAGCCGCTACACAA------------ GGT 
CM OM1A   TATCTA  CATCTT  CCTCAG   AA GCCGCTACACAAGTCACTACGCAAGCCGCTACACAAACCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAA------------ GGT 
CM OM1B   TATCTA  CATCTT  CCTCAG   AA GCCGCTACACAAGTCACTACGCAAGCCGCTACACAAACCGCTACACAAACCGCTACACATGCCTCTACACATGCCTCTACACATGCCTCTACACAAGCCGCTACACAA GGT 
TH Po-1   TACTTA  CATCTT  CCTCAG   -- -------------TCACTACGCAAAGCAGT---------GGTCCACCAGCCACTAC---------------------TTCACCAGTTCCTAC---------------- --- 
TH Po-2   TACTTA  CATCTT  CCTCAG   -- -------------TCACTACGCAAAGCAGT---------GGTCCACCAGCCACTAC---------------------TTCACCAGTTCCTAC---------------- --- 
TH Po-5   TACTTA  CATCTT  CCTCAG   -- -------------TCACTACGCAAAGCAGT---------GGTCCACCAGCCACTAC---------------------TTCACCAGTTCCTAC---------------- --- 
TH Po-6   TACTTA  CATCTT  CCTCAG   -- -------------TCACTACGCAAAGCAGT---------GGTCCACCAGCCACTAC---------------------TTCACCAGTTCCTAC---------------- --- 
 



B. 

 
Variable domain 1                                   Variable domain 2                          Variable domain 3 
53                                               309  238                                               282  1681                         

1691 
▼                                                 ▼   ▼                                                    ▼  ▼                           

▼ 
TH Po-7   LQKLQTEVTTTGRG-IGSSTTSVSSTPNGASTHLPTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGQENSSTESETEKYNKAKAL   EIAEKESKV-TPPSNTASQTQLQEEIN 
C0100511  LQKLQTEVTTTGRG-IGSSTTSVSSTPNGASTHLPTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGQENSSTESETEKYNKAKAL   EIAEKESKV-TPPSNTASQTQLQEEIN 
M0500214  LQKLQTEVTTTGRG-IGSSTTSVSSTPNGASTHLPTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGQENSSTESETEKYNKAKAL   EIAEKESKV-TPPSNTASQTQLQEEIN 
TH Po-10 LQKLPTEVTTTGRG-IGSSTTSVSSTPNGASTQLPTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGTGNSSNETEEEKYNKAKAL   EIAEKESKV-TQPSNTDSQAQLQEEIN 
TH Po-4   LQKLQTEVTTTGRG-IGSSTTSVSSTPNGASTHLPTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGQENSSTESETEKYNKAKAL   EIAEKESKV-TPPSNTASQTQLQEEIN 
CM OM1A   LQKLETEVTTTGRG-SGSSTTSVSSIPSDASRAVSTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGQENSSTESETEKYNKAKAL   EIAEKESKV-TPPSNTASQTQLQEEIN 
CM OM1B   LQKLQTEVTTTGRG-IGSSTTSVSSTPNGASTHLPTRDSNSNI   YGEVAVSGNTGSAGAASGTNASASSGTGNSSNETEEEKYNKAKAL   EIAEKESKV-TQPSNTDSQAQLQEEIN 
TH Po-1   VDQLKTAANTAAGGNVRSSTSSVSTTPSSAAAAAASNDADNNV   HSEDAVSGSTGNARAASGANVHANSGQESSSTDIEKEKYDKDKKV   QIAEKESKVITPPNNTTLQTQLQEEIS 
TH Po-2   VDQLKTAANTAAGGNVRSSTSSVSTTPSSAAAAAASNDADNNV   HSEDAVSGSTGNARAASGANVHANSGQESSSTDIEKEKYDKDKKV   QIAEKESKVITPPNNTTLQTQLQEEIS 
TH Po-5   VDQLKTAANTAAGGNVRSSTSSVSTTPSSAAAAAASNDADNNV   HSEDAVSGSTGNARAASGANVHANSGQESSSTDIEKEKYDKDKKV   QIAEKESKVITPPNNTTLQTQLQEEIS 
TH Po-6   VDQLKTAANTAAGGNVRSSTSSVSTTPSSAAAAAASNDADNNV    HSEDAVSGSTGNARAASGANVHADSGQESSSTDIEKEKYDKDKKV    QIAEKESKVITPPNNTTLQTQLQEEIS 

 

Variable domain 4 
679                                                                                                                                           
797 
▼                                                                                                                                           
▼ 

TH Po-7   DKEKTNPTPATAQGALPVRGVDEILVMGNENEATAVTSPSPSPSTSTSTEASEGATQSATTVQSETSVVQTG-TPVAHPGASAPTPTPGVPVAPEAPAPAPAT-EAQAQAPVQPTQGQVQA 
C0100511  DKEKTNPTPATAQGALPVRGVDEILVMGNENEATAVTSPSPSPSTSTSTEASEGATQSATTVQSETSVVQTG-TPVAHPGASAPTPTPGVPVAPEAPAPAPAT-EAQAQAPVQPTQGQVQA 
M0500214  DKEKTNPTPATAQGALPVRGVDEILVMGNENEATAVTSPSPSPSTSTSTEASEGATQSATTVQSETSVVQTG-TPVAHPGASAPTPTPGVPVAPEAPAPAPAT-EAQAQAPVQPTQGQVQA 
TH Po-10 DKEKTNPTPATAQGALPVRGVDEILVMGNENEATAVTSPSPSPSTSTSTEASEGATQSATTVQSETSVVQTG-TPVAHPGASAPTPTPGVPVAPEAPAPAPAT-EAQAQAPVQPTQGQVQA 
TH Po-4   DKEKTNPTPATAQGALPVRGVDEILVMGNENEATAVTSPSPSPSTSTSTEASEGATQSATTVQSETSVVQTG-TPVAHPGASAPTPTPGVPVAPEAPAPAPAT-EAQAQAPVQPTQGQVQA 
CM OM1A   DKEKANPTPATAQGALPVRGVDEILVMGNQNEATAVTSP------STSTESSEGATQPAATVQPAAPGVQTG-IPVAQPGASAP----GVPEAPAPEATAPEVPAIEAQAPVQPTQGQVQA 
CM OM1B   DKEKTNPTPATAQGALPVRGVDEILVMGNENEATAVTSPSPSPSTSTSTEASEGATQSATTVQSETSVVQTG-TPVAHPGASAPTPTPGVPVAPEA----------QAQAPVQPTQGQVQA 
TH Po-1   EKEKATPTQAAAQGVQPVQGVDEILVMGNENEITTEV-----PSTSTVPAAVVAQPTEATTSAPGAGGLPGAAGEPGVPGAAGEPGVPGVPGAQPSSASAP-----EASAPVQPTQGQVQV 
TH Po-2   EKEKATPTQAAAQGVQPVQGVDEILVMGNENEITTEV-----PSTSTVPAAVVAQPTEATTSAPGAGGLP---------GAAGEPGVPGVPGAQPSSASAP-----EASAPVQPTQGQVQV 
TH Po-5   EKEKATPTQAAAQGVQPVQGVDEILVMGNENEITTEV-----PSTSTVPAAVVAQPTEATTSAPGAGGLP---------GAAGEPGVPGVPGAQPSSASAP-----EASAPVQPTQGQVQV 
TH Po-6   EKEKATPTQAAAQGVQPVQGVDEILVMGNENEITTEV-----PSTSTVPAAVVAQPTEATTSAPGAGGLP---------GAAGEPGVPGVPGAQPSSASAP-----EASAPVQPTQGQVQV 

 

Variable domain 5 
908                                                                                                                                          
1023 
▼                                                                                                                                          
▼ 

TH Po-7   DKAIKAFLETQGITGTAPDATPLVTTQATTQAATQVTTQSATQTATHASTHASTQAATQAATQ----GNVPQASNAEHTPSATTVNPATTTPDKSLEESTSEGTLMTQGNADDDVSEPEE 
C0100511  DKAIKAFLETQGITGTAPDATPLVTTQATTQAATQVTTQSATQTATHASTHASTQAATQAATQAATQGNVPQASNAEHTPSATTVNPATTTPDKSLEESTSEGTLMTQGNADDDVSEPEE 
M0500214  DKAIKAFLETQGITGTAPDATPLVTTQATTQAATQVTTQSATQTATHASTHASTQAATQAATQAATQGNVPQASNAEHTPSATTVNPATTTPDKSLEESTSEGTLMTQGNADDDVSEPEE 
TH Po-10 DKAIKAFLETQGITGTAPDATPLVTTQATTQAATQVTTQSATQTATHASTHASTQAATQAATQ----GNVPQASNAEHTPSATTVNPATTTPDKSLEESTSEGTLMTQGNADDDVSEPEE 
TH Po-4   DKAIKAFLETQGITGTAPDATPLVTTQATTQAATQVTTQSATQTATHASTHASTQAATQAATQ----GNVPQASNAEHTPSATTVNPATTTPDKSLEESTSEGTLMTQGNADDDVSEPEE 
CM OM1A   DKAIKEFLETQGITGTAPDATPLVNTQATTQAATQVTTQAATQTATQTATHASTHASTQAATQ----GNVPQASNDEHTPSATTVNPATTTPDKSLKESTSEGTLMTQGNADDDVSEPEK 
CM OM1B   DKAIKEFLETQGITGTAPDATPLVNTQATTQAATQVTTQAATQTATQTATHASTHASTHASTQAATQGNVPQASNDEHTPSATTVNPATTTPDKSLEESTSEGTLMTQGNADDDVSEPEK 
TH Po-1   EVAVKAFLETHGITGTAP-----------------VTTQSSGPPATTSP--------------------VPTPPAATHT---TTTNPATPAPSK------PEETLVAQGNADDDAPAPEE 
TH Po-2   EVAVKAFLETHGITGTAP-----------------VTTQSSGPPATTSP--------------------VPTPPAATHT---TTTNPATPAPSK------PEETLVAQGNADDDAPAPEE 
TH Po-5   EVAVKAFLETHGITGTAP-----------------VTTQSSGPPATTSP--------------------VPTPPAATHT---TTTNPATPAPSK------PEETLVAQGNADDDAPAPEE 
TH Po-6   EVAVKAFLETHGITGTAP-----------------VTTQSSGPPATTSP--------------------VPTPPAATHT---TTTNPATPAPSK------PEETLVAQGNADDDAPAPEE 

 

Variable domain 6                                    Variable domain 7 
1275                                                                                          1344  1494        1504 
▼                                                                                                ▼     ▼           ▼ 

TH Po-7   STGAATQTQGGEGASAAAPP------------PAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD    KTGDDATKATN 
C0100511  STGAATQTQGGEGASAAAPP------------PAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD     KTGDDATKATN 
M0500214  STGAATQTQGGEGASAAAPP------------PAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD    KTGDDATKATN 
TH Po-10 STGAATQTQGGEGASAAAPP------------PAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD    KTGDDATKATN 
TH Po-4   STGAATQTQGGEGASAAAPP------------PAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD    KTGDDATKATN 
CM OM1A   STGAATQTQGGEGASAAAAPPAALPAAPPAAPPAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD    KTGDDATKATN 
CM OM1B   STGAATQTQGGEGASAAAAPPAAL--------PAAPPAASAAAPGTANGETATVAHAEDYTEDDNNVIVLPLFGKKGTHAFD    KTGDDATKATN 
TH Po-1   PTGPATQAHGVEGGAAPAEAEA----------VAALPAAPAPGTGTANGETTTVTHAEDYTEDDNNVIVLPLFGKKETHALD    KTGDDATKTTN 
TH Po-2   PTGPATQAHGVEGGAAPAEAEA----------VAALPAAPAPGTGTANGETTTVTHAEDYTEDDNNVIVLPLFGKKETHALD    KTGDDATKTTN 
TH Po-5   PTGPATQAHGVEGGAAPAEAEA----------VAALPAAPAPGTGTANGETTTVTHAEDYTEDDNNVIVLPLFGKKETHALD    KTGDDATKTTN 
TH Po-6   PTGPATQAHGVEGGAAPAEAEA----------VAALPAAPAPGTGTANGETTTVTHAEDYTEDDNNVIVLPLFGKKETHALD      KTGDDATKTTN 

 


