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Transgenic lines can be obtained via integrase-mediated attB x attP recombination into A4 a8 parasites in the absence

of selective pressure to maintain attP plasmids.

A. Schematic diagram indicating the mechanism of recombination and the position of primers used to verify integration. The plasmid
pLN-GFP contained two tandem attP elements, either of which can recombine with the attB site present in the A42"® parasite line
upon co-transfection with pINT, a plasmid expressing the Bxb1l mycobacteriophage integrase enzyme. The tandem array of attB
plasmids integrated into the IT4var3 locus is represented by the bracketed portion of the A4 locus. bsd, blasticidin S-deaminase
selectable marker; HA, hemagglutinin epitope tag; hdhfr, human dihydrofolate reductase selectable marker.

B. Integrase-mediated recombination occurred rapidly and recombinant cell lines could be recovered from co-transfected A48
parasites without applying blasticidin (BSD) pressure to select for the attP plasmid. A43"® parasites were co-transfected with
pPLN-GFP and pINT, and selected with 100 pg/mL of G418 together with 0, 0.5, 1.5, or 2.0 pg/mL BSD. All lines were positive for
integration, and negative for retention of unrecombined pLN-GFP plasmid, as shown by PCR analyses. The attL junction was
detected using primers 1091 and 1090 (to the hrp3 5" untranslated region of pLN-GFP), the attR junction using primers M13F
(specific for the pLN-GFP plasmid backbone) and 1094, and unrecombined plasmid using primers M13F and 1090. Expected
product sizes are indicated.

C. Live cell imaging, showing the relative proportions of fluorescent GFP-expressing cells in non-selected (top row) and BSD-
selected (bottom row) parasite cultures. Both cultures are shown at 60 x magnification to display a representative sampling of GFP-
expressing cells. Hoechst nuclear staining was used to identify the infected red blood cells. BF indicates the bright field image.
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MiniPfEMP1 expressing parasites do not bind to CD36.

Graph showing the number of infected red blood cells adherent to either spotted CSA or spotted recombinant CD36-Fc.
CS2 and A4 are isogenic control parasite lines that bind to the host receptors CSA and CD36 respectively. The Advar-V5-
TM-ATS-GFP, R29var-V5-TM-ATS-GFP and R29var-V5-GFP-TM-ATS parasite lines were panned six times on the CSA
receptor prior to assessing binding to CD36 and CSA, and had switched to VAR2CSA as the endogenous PfEMP1 protein.
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Surface trypsin digestion of miniPfEMP1 proteins.

FACS histograms of gated infected RBCs. Specific antibody stainings are as indicated on the left; the three miniPfEMP1
parasite lines are listed across the top of the figure. The top row shows cells stained with anti-VAR2CSA DBL1 sera, in the
bottom row the Advar-V5-TM-ATS-GFP parasite line was stained with anti-Advar CIDR1 sera and the R29var-V5-TM-ATS-GFP
and R29var-V5-GFP-TM-ATS parasite lines were stained with anti-R29var DBL1 sera. Cell populations labeled with specific
antibodies (positive control) are shown in black and control cell populations without primary antibodies (negative control) are
shown in light blue. Cells treated with trypsin at 1 mg/ml are shown in red, 0.1 mg/ml orange and 0.01 mg/ml blue.
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Chimeric miniPfEMP1 plasmids based upon the PfEMP1 variant IT4VAR3.

The first 197 codons (designated NTS) of the /IT4var3 gene were fused in frame to a V5 epitope tag (filled arrowhead), followed
by the transmembrane domain (TM) and acidic terminal sequence (ATS), together with a GFP tag placed either before the TM
(A: plasmid p-attP-hrp3-NTS-V5-GFP-TM-ATS-hsp86-CBD) or after the ATS (B: plasmid p-attP-hrp3-NTS-V5-TM-ATS-GFP-
hsp86-CBD). Both plasmids possess a selectable marker encoding the bsd resistance gene, and a directional attP site (empty
arrowhead) upstream of the hrp3 promoter. Plasmids contain unique Spel, Avrll, and Bglll sites for incorporation of alternative
sequences encoding PFEMP1 exposed domains.



