
Name Remarks 1 Remarks 2 Integration locus Predicted sequence Map Map References
Promoter Selectable marker 3'UTR Promoter Gene 3'UTR link extern (visitors) link intern (LUMC)

pL0001 b3 (b3D.DT^H.^D) Insertion/replacement plasmid 
(single & double crossover)

Knock-out (disruption) of genes pbdhfr/ts tgdhfr/ts pbdhfr/ts
    1  gggccccccc 

 

pl0001 pl0001

pL0002 pExp1 (pExpress1, 
pD.DTM.D./D.-.D.)

Circular: transient transfection pbdhfr/ts tgdhfr/ts pbdhfr/ts pbdhfr/ts pbdhfr/ts
     1  gatcaaatgc 

 

pL0002 pL0002

pL0003 pEXpEF Circular: transient transfection pbdhfr/ts tgdhfr/ts pbdhfr/ts pbeef1aa pbdhfr/ts
    1  gtgtcagagg 

 

pL0003 pL0003

pL0004 pDEFSSUToxo(RV) Insertion plasmid (single 
crossover)

pbeef1aa tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna
    1  tatgcttgtc 

 

pL0004 pL0004

pL0005 pDEFhDHFR Insertion/replacement plasmid 
(single & double crossover)

Knock-out (disruption) of genes pbeef1aa hdhfr pbdhfr/ts
    1  aattcactgg 

 

pL0005 pL0005

pL0006 pDEFhDHFR-HPEA Insertion/replacement plasmid 
(single & double crossover)

Knock-out (disruption) of genes, upgrade 
version of pL0005 (extended MCS)

pbeef1aa hdhfr pbdhfr/ts
    1  aattcactgg 

 

pL0006 pL0006

pL0007 pDEFhDHFR-EA Insertion/replacement plasmid 
(single & double crossover)

pbeef1aa hdhfr pbdhfr/ts
    1  aattcactgg 

 

pL0007 pL0007

pL0008 pDEFSSUhDHFR Insertion plasmid (single 
crossover)

pbeef1aa hdhfr pbdhfr/ts c- and d-ssu-rrna
    1  tatgcttgtc 

 

pL0008 pL0008

pL0009 pDEFSSUhDHFR(RV) Insertion plasmid (single 
crossover)

pbeef1aa can be exchanged BamHI/EcoRV pbeef1aa hdhfr pbdhfr/ts c- and d-ssu-rrna
    1  tatgcttgtc 

 

pL0009 pL0009

pL0010 pAMAexpSSU Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna ama1 pbdhfr/ts
     1  tatgcttgtc 

 

pL0010 pL0010

pL0011 pDEFexpSSU Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa pbdhfr/ts
     1  tatgcttgtc 

 

pL0011 pL0011

pL0012 pDEFexpSSU(RV) Insertion plasmid (single 
crossover)

pbeef1aa can be exchanged BamHI/EcoRV pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa pbdhfr/ts
     1  tatgcttgtc 

 

pL0012 pL0012 Franke-Fayard B. et 
al. (2004) MBP 23-33

pL0013 pDEFexpcSSU Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa pbdhfr/ts
     1  aattcactgg 

 

pL0013 pL0013

pL0014 pDEFexp230psCO Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts pb230p pbeef1aa pbdhfr/ts
     1  aattcactgg 

 

pL0014 pL0014

pL0015 pDEFexp230pdCO Replacement plasmid (double 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts pb230p pbeef1aa pbdhfr/ts
    1  aattcactgg 

 

pL0015 pL0015

pL0016 pPbGFPcon Insertion plasmid (single 
crossover)

GFP is cloned as a BamMHI fragment (see also 
pL0017)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa gfp mutant3 pbdhfr/ts
     1  tatgcttgtc 

 

pL0016 pL0016 Franke-Fayard B. et 
al. (2004) MBP 23-33

pL0017 pDEFexpGFPM3 Insertion plasmid (single 
crossover)

GFP is cloned as a BamHI/XbaI fragment (see 
also pL0016)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa gfp mutant3 pbdhfr/ts
     1  tatgcttgtc 

 

pL0017 pL0017

pL0018 pDEFexp230pGFPM3 Replacement plasmid (double 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts pb230p pbeef1aa gfp mutant3 pbdhfr/ts
     1  aattcactgg 

 

pL0018 pL0018

pL0019 pDEFhDexpGFPM3 Insertion plasmid (single 
crossover)

pbeef1aa hdhfr pbdhfr/ts c- and d-ssu-rrna pbeef1aa gfp mutant3 pbdhfr/ts
    1  tatgcttgtc 

 

pL0019 pL0019 van Dijk M. et al. 
(2005) PNAS in press

pL0020 pDEFSSUPbDHFR Insertion plasmid (single 
crossover)

pbeef1aa pbdhfr/ts pbdhfr/ts c- and d-ssu-rrna
    1  tatgcttgtc 

 

pL0020 pL0020

pL0021 pDEFGFPM3-SM Insertion plasmid (single 
crossover)

FACS sorting pbeef1aa gfp mutant3 pbdhfr/ts c- and d-ssu-rrna
    1  tatgcttgtc 

 

pL0021 pL0021 Janse C. et al. (2005) 
submitted

pL0022 pDEFGFPM3230p-SM Insertion plasmid (single 
crossover)

FACS sorting pbeef1aa gfp mutant3 pbdhfr/ts pb230p
    1  aattcactgg 

 

pL0022 pL0022

pL0023 pDEFGFPM3230p2CO-SM Replacement plasmid (double 
crossover)

FACS sorting pbeef1aa gfp mutant3 pbdhfr/ts pb230p
    1  aattcactgg 

 

pL0023 pL0023 Janse C. et al. (2005) 
submitted

pL0024 pPbGFPtub Insertion plasmid (single 
crossover)

FACS sorting of male gametocytes pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbatubII gfp mutant3 pbdhfr/ts
     1  tatgcttgtc 

 

pL0024 pL0024 Khan S. et al. (2005) 
Cell 675-87

pL0025 pAmaIegfp Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbamaI egfp pbdhfr/ts
     1  tatgcttgtc 

 

pL0025 pL0025

pL0026 pCamGFPM3 Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbcam gfp mutant3 pbdhfr/ts
     1  tatgcttgtc 

 

pL0026 pL0026

pL0027 pEFGFP65LucIAVssu Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa gfp65-lucIAV pbdhfr/ts
     1  tatgcttgtc 

 

pL0027 pL0027 Franke-Fayard B. et 
al. (2005) PNAS in 

 pL0028 pAmaIGFPM3LucIAVssu Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbamaI gfp mutant3-
lucIAV

pbdhfr/ts
     1  tatgcttgtc 

 

pL0028 pL0028 Franke-Fayard B. et 
al. (2005) PNAS in 

 pL0029 pTubGFPM3LucIAVssu Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbatubII gfp mutant3-
lucIAV

pbdhfr/ts
     1  tatgcttgtc 

 

pL0029 pL0029 Franke-Fayard B. et 
al. (2005) PNAS in 

 pL0030 pEFGFPM3LucIAV230pS Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts pb230p pbeef1aa gfp mutant3-
lucIAV

pbdhfr/ts
     1  gcatacatgc 

 

pL0030 pL0030

pL0031 GFP-Tag Insertion plasmid (single 
crossover)

Tagging of genes with gfp pbdhfr/ts tgdhfr/ts pbdhfr/ts gene of interest gfp mutant3, 
NcoI/Nde 

pbdhfr/ts
    1  agcgaattaa 

 

pL0031 pL0031 Kooij T. et al. (2005) 
Mol. Biochem. 

  pL0032 pb3DTAP Insertion plasmid (single 
crossover)

Tagging of genes with TAP pbdhfr/ts tgdhfr/ts pbdhfr/ts gene of interest pbdhfr/ts
    1  gggccccccc 

 

pL0032 pL0032 Kooij T. et al. (2005) 
Mol. Biochem. 

  pL0033 cMyc-Tag Insertion plasmid (single 
crossover)

Tagging of genes with c-myc pbdhfr/ts tgdhfr/ts pbdhfr/ts gene of interest pbdhfr/ts
    1  gggccccccc 

 

pL0033 pL0033 Kooij T. et al. (2005) 
Mol. Biochem. 

  pL0034 pKO-restoration Insertion plasmid (single 
crossover)

KO vector with negative selectable marker 
for restoration of gene 

pbeef1aa hdhfr/yfcu pbdhfr/ts gene of interest
    1  aattcactgg 

 

pL0034 pL0034 Braks J.A.M. et al. 
(2006) NAR

pL0035 pKO-markerrecycling Replacement plasmid (double 
crossover)

KO vector with negative selectable marker 
for recycling of selectable marker; see also 

     

pbeef1aa hdhfr/yfcu pbdhfr/ts gene of interest
    1  aattcactgg 

 

pL0035 pL0035 Braks J.A.M. et al. 
(2006) NAR

pL0037 pKO-markerrecycling Replacement plasmid (double 
crossover)

KO vector with negative selectable marker 
for recycling of selectable marker; compared 

      

pbeef1aa hdhfr/yfcu pbdhfr/ts gene of interest
    1  agcttgggcc 

 

pL0037 pL0037 not published yet

pL1062 pEFGFPM3LucIAV-SM Insertion plasmid (single 
crossover)

FACS sorting pbeef1aa gfp mutant3-
lucIAV

pbdhfr/ts c- and d-ssu-rrna
    1  tatgcttgtc 

 

pL1062 pL1062 Janse C. et al. (2006) 
in MBP

pL1063 pDEFGFPM3LucIAV230p
2CO-SM

Replacement plasmid (double 
crossover)

FACS sorting pbeef1aa gfp mutant3-
lucIAV

pbdhfr/ts pb230p
    1  aattcactgg 

 

pL1063 pL1063 Janse C. et al. (2006) 
in MBP

pL1102 pPbRFPcon Insertion plasmid (single 
crossover)

pbdhfr/ts tgdhfr/ts pbdhfr/ts c- and d-ssu-rrna pbeef1aa Redstar pbdhfr/ts
     1  tatgcttgtc 

 

pL1102 pL1102

pL0040 hdhfr marker for 
PCR-based KO 
construct

Template plasmid for PCR method the hdhfr selectable marker cassette for 
second round PCR method of generating DNA 
vectors

pbeef1aa hdhfr pbdhfr/ts gene of interest TCGACGATGCTTGTAGATGA
GTTAAGCTTAATTCTTTTCG
AGCTCTTTATGCTTAAGTTT
ACAATTTAATATTCATACTT

pL0040 pL0040 Annoura T et al. 
(2012) Vaccine

pL0041 basic 230p 
targeting construct

Insertion plasmid (double 
crossover)

expression vector (no expression cassete but 
contains the hdhfr selectable marker 
cassette)

pbeef1aa hdhfr pbdhfr/ts pb230p CGGGCCCCCCCTCGAGGTCG
ACGATGCTTGTAGATGAGTT
AAGCTTAATTCTTTTCGAGC

pL0041 pL0041

pL0042 basic 230p 
targeting construct

Insertion plasmid (double 
crossover)

Remove BamHI and BglII site in pL0041 pbeef1aa hdhfr pbdhfr/ts pb230p CGGGCCCCCCCTCGAGGTCG
ACGATGCTTGTAGATGAGTT

pL0042 pL0042

pL0043 basic pb230p 
targeting construct

Insertion plasmid (double 
crossover)

Vector for introducing any expression 
cassette (no selectable marker) used to 
target the P. berghei ANKA GIMO 230p mother 
line (1596cl1) or NK65 GIMO mother lines; 
thereby generating mutants expressing 
transgenes which are marker-free

GAGCTCGGTACCGAGCTCGG
ATCCACTAGTAACGGCCGCC
AGTGTGCTGGAATTCGCCCT
TCTATGTTATAAAAAAATCC
TCATATCTCAAGGAGAAGCG
GATCGCCGGTGGCGCAAGGG
CGAATTCTGCAGATATCCAT
CACACTGGCGGCCGCCCTGC

pL0043 pL0043 Lin J-W et al. (2011) 
PloS One

pL0044 HEP17-mCherry mCherry expression cassette reporter construct for removing hdfr/yfcu 
cassette (GIMO out the marker) from the 
genome of mutants with a disrupted gene 
(using negative selection). The resulting 
mutant is marker free

gene of interest pbhep17 mCherry pbdhfr/ts AGCGCCCAATACGCAAACCG
CCTCTCCCCGCGCGTTGGCC
GATTCATTAATGCAGCTGGC
ACGACAGGTTTCCCGACTGG
AAAGCGGGCAGTGAGCGCAA
CGCAATTAATGTGAGTTAGC

pL0044 pL0044

pL0045 EFGFPLuc GFP-luc expression cassette A marker-free reporter construct for 
removing hdfr/yfcu cassette (i.e. for GIMO 
transfection) from a mutant genome with a 
disrupted gene (using negative selection). 
The resulting mutant is marker free and 
expresses the reporter fusion-protein GFP-

gene of interest pbeef1aa gfp mutant3-
lucIAV

pbdhfr/ts AGCGCCCAATACGCAAACCG
CCTCTCCCCGCGCGTTGGCC
GATTCATTAATGCAGCTGGC
ACGACAGGTTTCCCGACTGG
AAAGCGGGCAGTGAGCGCAA
CGCAATTAATGTGAGTTAGC

pL0045 pL0045

pL0046 pEFmCherry230p Insertion plasmid (double 
crossover)

mCherry can be replaced by other transgenes. 
We now prefer to use the GIMO method to 
introduce transgenes

pbdhfr/ts tgdhfr/ts pbdhfr/ts pb230p pbeef1aa mCherry pbdhfr/ts AATTCACTGGCCGTCGTTTT
ACAACGTCGTGACTGGGAAA
ACCCTGGCGTTACCCAACTT
AATCGCCTTGCAGCACATCC

pL0046 pL0046

pL0047 pCSmCherry230p Insertion plasmid (double 
crossover)

mCherry can be replaced by other transgenes. 
We now prefer to use the GIMO method to 
introduce transgenes

pbdhfr/ts tgdhfr/ts pbdhfr/ts pb230p pbcs mCherry pbdhfr/ts AATTCACTGGCCGTCGTTTT
ACAACGTCGTGACTGGGAAA
ACCCTGGCGTTACCCAACTT
AATCGCCTTGCAGCACATCC

pL0047 pL0047

pL0048 pos&neg marker for 
PCR-based knock-
out/disruption 
construct

Template plasmid for PCR method the hdhfr/yfcu selectable marker cassette 
used in the ‘second round’ of our PCR method 
of generating DNA vectors, for example 
disruption constructs

pbeef1aa hdhfr/yfcu pbdhfr/ts gene of interest AGCGCCCAATACGCAAACCG
CCTCTCCCCGCGCGTTGGCC
GATTCATTAATGCAGCTGGC
ACGACAGGTTTCCCGACTGG
AAAGCGGGCAGTGAGCGCAA

pL0048 pL0048 Lin J-W et al. (2011) 
PloS One

pL0049 pEFmCherry episomal 
expression

episomal expression pbdhfr/ts tgdhfr/ts pbdhfr/ts no integration 
(circular)

pbeef1aa mCherry pbdhfr/ts TATGGTGCACTCTCAGTACA
ATCTGCTCTGATGCCGCATA

pL0049 pL0049

pL1419 SMAC::mCherry Insertion plasmid (single 
crossover)

SMAC (PBANKA_010060)  can be replaced in 
order to tag other genes of interest with 
mCherry

pbdhfr/ts tgdhfr/ts pbdhfr/ts smac or gene of 
interest

smac or gene of 
interest

smac::mCherry 
or tagged gene 
of interest

cam putative 
(PBANKA_101060)     1  ctaaattgta 

agcgttaata 
tttt tt  

pL1419 pL1419 Fonager J et al. 
(2011) JEM

pL1437 SMAC::eGFP Insertion plasmid (single 
crossover)

SMAC (PBANKA_010060)  can be replaced in 
order to tag other genes of interest with 
eGFP

pbdhfr/ts tgdhfr/ts pbdhfr/ts smac or gene of 
interest

smac or gene of 
interest

smac::egfp or 
tagged gene of 
interest

cam putative 
(PBANKA_101060)     1  gatccaccgg 

tcgccaccat 
ggtgagcaag 

pL1437 pL1437

pL1603 pos&neg marker for 
GIMO line

To introduce pos&neg selectable 
marker into P. berghei 230p locus

Plasmid vector used to generate PbANKA-GIMO  
230p mother line

pbeef1aa hdhfr/yfcu pbdhfr/ts pb230p AATTCACTGGCCGTCGTTTT
ACAACGTCGTGACTGGGAAA

pL1603 pL1603 Lin J-W et al. (2011) 
PloS One

PCR1805 pos&neg marker for 
GIMO line

To introduce pos&neg selectable 
marker into P. yoelii 230p locus

PCR vector used to generate Py17X-GIMO 230p 
mother line, generated by PCR method 
(previously named as pL1805)

pbeef1aa hdhfr/yfcu pbdhfr/ts py230p GTGATGGAATGGCAACATCT
GATCACATTTTAAAAATAGT
TGATGATGATAGTAAAACGA
TTAAATATTTTAACGATATA
CCTTATCAGATGTGTAATTT

PCR1805 PCR1805 Lin J-W et al. (2011) 
PloS One

pL1849 basic Py230p 
targeting construct

Insertion plasmid (double 
crossover)

Vector for introducing any expression 
cassette (no selectable marker) for 
targeting Py17X-GIMO 230p mother line 
(1923cl1);  thereby generating mutants 
expressing transgenes which are marker-free

py230p AGCGCCCAATACGCAAACCG
CCTCTCCCCGCGCGTTGGCC
GATTCATTAATGCAGCTGGC
ACGACAGGTTTCCCGACTGG
AAAGCGGGCAGTGAGCGCAA
CGCAATTAATGTGAGTTAGC
TCACTCATTAGGCACCCCAG

pL1849 pL1849 Lin J-W et al. (2011) 
PloS One

pL1912 PBANKA070070::3xc-
myc

Insertion plasmid (single 
crossover)

PBANKA_070070  can be replaced in order to  
tag other genes of interest with c-myc

pbdhfr/ts tgdhfr/ts pbdhfr/ts PBANKA_070070 or 
gene of interest

PBANKA_070070 
or gene of 
interest

PBANKA_070070::
3xc-myc or 
tagged gene of 
interest

cam putative 
(PBANKA_101060)     1  attataacag 

taaaaataat 
aataataata 
t tttt t 

pL1912 pL1912

pL1928 pos&neg marker for 
GIMO line

To introduce pos&neg selectable 
marker into P. berghei S1 locus

Plasmid vector used to generate PbANKA-GIMO 
line S1 mother line

pbeef1aa hdhfr/yfcu pbdhfr/ts pbs1 (PBANKA_120680) none none none GCGCCTGATGCGGTATTTTC
TCCTTACGCATCTGTGCGGT
ATTTCACACCGCATATGGTG
CACTCTCAGTACAATCTGCT
CTGATGCCGCATAGTTAAGC

pL1928 pL1928

pL2023 Basic PbS1 
targeting construct

Insertion plasmid (double 
crossover)

Vector for introducing any expression 
cassette (no selectable marker) for 
targeting PbANKA-GIMO S1 mother line (see 
pL1928);  thereby generating mutants 
expressing transgenes which are marker-free

none none none pbs1 (PBANKA_120680) none none none CCTCGAGGCTAGCGATATCT
GATCACCCGGGGCGGCCGCC
TGCAGCATTCAAATGCTTGA
AGGCGATGAAAATTTATCTT
ATGACATGAATTCATTTAAT
TTGGGTTTTCTTACACAAAA
AAATGATTATCATACAATTT
TTGATAAAAATATATGTACA

pL2023 pL2023

Selectable cassette Expression cassette
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