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[Abstract] The study of host/pathogen interactions at the cellular level during Plasmodium
intra-erythrocytic cycle requires differential extraction techniques aiming to analyze the different
compartments of the infected cell. Various protocols have been proposed in the literature to study
specific compartments and/or membranes in the infected erythrocyte. The task remains delicate
despite the use of enzymes or detergents theoretically capable of degrading specific membranes inside
the infected cell.

The remit of this protocol is to propose a method to isolate the erythrocyte cytosol and ghosts from
the other compartments of the infected cell via a percoll gradient. Also, the lysis of the erythrocyte
membrane is done using equinatoxin I, which has proven to be more effective at erythrocyte lysis
regardless of the cell infection status, compared to the commonly used streptolysin. The
parasitophorous vacuole (PV) content is collected after saponin lysis, before recovering membrane and
parasite cytosol proteins by Triton X-100 lysis. The lysates thus obtained are analyzed by Western blot
to assess the accuracy of the various extraction steps. This protocol allows the separation of the host
compartment from the parasite compartments (PV and parasite), leading to potential studies of host
proteins as well as parasite proteins exported to the host cell.

Keywords: Differential lysis, Fractionation, Plasmodium berghei, Infected red blood cells/erythrocytes,

Equinatoxin, Protein export

[Background] The protocol presented herein is an improvement of a protocol that we initially published
in Scientific Reports. The initial goal of this protocol was to perform the characterization of a P. berghei
protein exported by the parasite to its host cell. This allowed the confirmation of immunofluorescence
assays showing the export of the protein—and its blockage by Brefeldin A—and the analysis of its
interactome upon export in the infected erythrocyte (Gnangnon et al., 2019).

With the aim to provide an improved protocol herein, we refined the technique reported previously by
including a percoll gradient step to separate the host cell materials from the parasite ones. After
enriching the infected erythrocytes via a Nycodenz® layer, we use Equinatoxin || (EQT—-Anderluh et al.,
1996) to lyse infected erythrocytes, instead of Streptolysin (SLO) as proposed previously (Nyalwidhe
and Lingelbach, 2006; Heiber and Spielmann, 2014; Kilzer et al., 2015). We made this choice since a
few studies have shown that EQT lyses all erythrocytes independently from their infection status,
whereas SLO lyses preferentially uninfected erythrocytes (Jackson et al., 2007; Schon et al., 2008). A

percoll gradient is then used to separate the erythrocyte components from the parasite ones. The
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preparation of this gradient is performed similarly to the one used for P. falciparum (Heiber and
Spielmann, 2014).

The parasites embedded in their parasitophorous vacuole (PV) are further treated using saponin,
which specifically lyses the PV membrane (Kilzer et al., 2015). The final lysis step involves Triton
X-100 to recover membrane and parasite cytosol proteins (Heiber and Spielmann, 2014).

Other intermediate lysis steps can also be set up to analyze the parasite compartments more in
depth (Ghosh et al., 2017). The different lysates are analyzed by Western blot. The choice of the
antibodies used to detect protein markers of each purified compartment was based on previous studies
and on antisera availability from different laboratories (see Table 1) (Knapp et al., 1990; Kina et al., 2000;
Blisnick et al., 2006; Hliscs et al., 2013; Kiilzer et al., 2015; Meibalan et al., 2015; Ghosh et al., 2017).
The techniques used here are optimized to the study of P. berghei—infected erythrocytes (the antibodies
listed in Table 1 cross-react with P. berghei antigens despite being initially raised against proteins from
other Plasmodium species) and may require some modifications when studying other Plasmodium
species. In the case of P. falciparum, the reader can refer to suggestions made by Kilzer et al. (2015).

The protocol presented here will enable the analysis of the membrane and cytosol of erythrocytes
infected by Plasmodium (and maybe other erythrocyte-infecting pathogens like Babesia, following
protocol optimization). Further refinements could allow a more precise and specific analysis of all the
different compartments of the infected cell at once, which will favor the study of host/pathogen
interactions over the parasite intra-erythrocytic development (see the “Notes” section at the very end of
this manuscript). This is of critical importance since this phase of the development cycle of the parasite

is responsible for the symptoms of malaria.

Materials and Reagents

Note: All chemicals are stored in dedicated rooms and safety cabinets. They are manipulated in
accordance with product safety data sheets (SDS) and manufacturer instructions were followed for

shelf-life (see below for storage temperatures—RT = Room Temperature).

Consumables:

1. 1 ml syringes (Terumo, catalog number: SS+01T1)
26 G ¥2" needles (Terumo, catalog number: AN-2613R1)
Transfer pipettes (rod volume 3 ml) (Biosigma, catalog number: 390514)
Microcentrifuge tubes (1.5 ml SafeLock) (Eppendorf, catalog number: 7953691744)
Polypropylene 15 ml centrifugation tubes (Sarstedt, catalog number: 62.554.502)

a M WD

A. Parasites and Mice
1. Plasmodium berghei ANKA parasites (kind gift from Dr. O. Silvie, CIMI, Paris, stored in liquid
nitrogen, diluted in room temperature RPMI post-thawing prior to being i.p.-injected to mice)
2. CD-1 mice (25-30 g male CD-1® IGS, Charles River)
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3.

Mice are i.p. infected with 108 infected red blood cells and parasitemia is monitored using thin
blood smears. For the procedure detailed below, parasitemia of infected mice should be
between 5% and 10%. This is usually obtained between day 5 and 10 post infection.

Sodic Heparin (25,000 UI/5 ml, Sanofi, stored at RT)

B. iRBC (infected Red Blood Cell) sequential lysis

1.
2,
3.

© ©® N o g &

11.
12.

13.

14.
15.

16.
17.

18.
19.

Tris Base (Euromedex, catalog number: 200923-A, stored at RT)

KCI (Sigma-Aldrich, catalog number: 60128, stored at RT)

CaNaz-EDTA (Sigma-Aldrich, catalog number: ED2SC, stored at RT)

NaCl (Euromedex, catalog number: 1112, stored at RT)

MgSOs (Sigma-Aldrich, catalog number: M7506, stored at RT)

Triton X-100 (Euromedex, catalog number: EU2000-B, stored at RT)
D-Sorbitol (Sigma-Aldrich, catalog number: S1876, stored at RT)
Nycodenz® powder (Eurobio Ingen, catalog number: 1002424, stored at RT)
10x PBS (Euromedex, catalog number: ET330-A, stored at RT)

. cOmplete™ EDTA-free anti-protease cocktail (Roche, catalog number: 5056489001, stored at

4°C)

Percoll solution (GE Healthcare, catalog number: 17-0891-01, stored at 4 °C)

RPMI medium 1640 w/HEPES (Thermo Fisher Scientific, catalog number: 12017599, stored at
4°C)

Equinatoxin 1l enzyme (kind gift from Prof.Gregor Anderluh, National Institute of Chemistry,
Ljubljana, Slovenia, aliquots are stored in PBS at -80 °C)

Saponin lysis solution (Sigma Aldrich, catalog number: S7900, powder stored at RT)
60% Nycodenz solution (see Recipes for storage conditions)

Nycodenz buffered medium

Nycodenz stock solution

60% Nycodenz solution (freshly prepared)

Equinatoxin Il (EQT) lysis buffer (see Recipes)

Saponin lysis solution (see Recipes)

Saponin 10x stock solution

1x Saponin lysis solution (freshly prepared)

Triton lysis buffer (see Recipes)

Percoll gradient layers (see Recipes)

90% Percoll stock solution

80% Percoll layer

70% Percoll layer

60% Percoll layer

40% Percoll layer
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C. SDS-Page and Western blot analysis
1. Tris Base (Euromedex, catalog number: 200923-A, stored at RT)
SDS 20% solution (Sigma-Aldrich, catalog number: 05030, stored at RT)
Glycine (Euromedex, catalog number: 26-128-6405, stored at RT)
Glycerol (Euromedex, catalog number: EU3550, stored at RT)
Tween-20 (Sigma-Aldrich, catalog number: 8221840500, stored at RT)
Polyacrylamide gels (Bio-Rad Mini-PROTEAN® TGX™ Precast Gels, catalog number:
4561043, stored at 4 °C)
7. PageRuler Prestained Protein Ladder (Thermo Scientific, catalog number: 26619, stored at
-20 °C)
Low fat milk powder (Régilait, skimmed milk 0.8% fat, stored at RT)

o g~ w DN

Western blot detection kit (SuperSignal™ West Dura Extended Duration Substrate, Thermo
Fisher Scientific, catalog number: 34075, stored at 4 °C)

10. Antibodies (primary and secondary antibodies are listed in Table 1)

11. 3x Sample buffer (see Recipes)

12. Running buffer (see Recipes)

13. Transfer buffer (see Recipes)

14. Blocking solution (see Recipes)

15. Western blot washing buffer (see Recipes)
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Table 1. List of primary and secondary antibodies used in this study

) Primary antibody Secondary antibody
Antigen ?
) . Workin Manufacturer  (catalo Description Manufacturer
(Molecular Weight) Description Raised  gtorage o g _( 9 o P Storage Localisation (ref)
in dilution  number) or Provider (Dilution) (catalog number:)
Mouse TER119 Monoclonal Stemcell Anti rat Sigma-Aldrich Red blood cell membrane
Rat 4°C 1/1000 -20 °C .
(52 kDa) Clone TER119 (60033) (1/20,000) (A5795) (Kina et al., 2000)
Monoclonal Santa Cruz Anti mouse Sigma-Aldrich Red blood cell cytosol
Human PP1c (39 kDa) Mouse 4°C 1/1000 ) -20 °C o
Clone E9 Biotechnology (sc-7482) (1/20,000) (A9044) (Blisnick et al., 2006)
Parasite (young stage), PV
Plasmodium yoelii EXP2 ) ) Anti rabbit Sigma-Aldrich membrane, parasite vesicles
Anti serum Rabbit -20 °C 1/1000  Dr James Burns -20 °C ) )
(31 kDa) (1/20,000) (A0545) in the infected red blood cell
(Meibalan et al., 2015)
. . ) ) ) ) Parasite cytosol and parasite
Plasmodium falciparum ) ) ) Anti rabbit Sigma-Aldrich . .
Anti-serum Rabbit -20 °C 1/5000 Dr Jude Przyborski -20 °C membrane (inactive form)
Aldolase (40 kDa) (1/20,000) (A0545)
(Knapp et al., 1990)
Plasmodium falciparum ) ) ) Anti rabbit Sigma-Aldrich . .
Anti-serum Rabbit -20 °C 1/5000 Dr Jude Przyborski -20°C Parasite (Hliscs et al., 2013)
HSP70 (70 kDa) (1/20,000) (A0545)

a2The Plasmodium antigens are from P. yoelii (EXP2), or P. falciparum (Aldolase, HSP70). However, the antiserum raised against these antigens cross

react with P. berghei EXP2, Aldolase and HSP70 respectively. The antibody targeting human PP1c also recognizes mouse PP1c.
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Equipment
1. Laboratory rotating wheel (Stuart, model: SB3)
2. 50 ml Nalgene Oak Ridge High-Speed Centrifuge Tubes with sealing cap, PSF (Thermo Fisher
Scientific, catalog number: 3137-0050)
Refrigerated centrifuge for microtubes (Eppendorf, model: 5427R)
Centrifuge for 15 ml tubes (Eppendorf, model: 5810R)
Superspeed centrifuge (Sorvall Lynx 4000 centrifuge with fixed angle rotor F20-12x50 LEX,
ThermoScientific)
6. Sonication device (Bioruptor plus, Diagenode, catalog number: B01020001)
7. Block heater (Stuart, model: SBH200D)
8. Gel electrophoresis and transfer chamber (Bio-Rad Miniprotean Tetra Cell System)
9. Filter paper for Western blot transfer (Whatman 3MM CHR, GE Healthcare, catalog number
3030-917)
10. Nitrocellulose membrane (Amersham protran Premium 0.45 Nitrocellulose, Thermo Fisher
Scientific, catalog number: 15269804)
11. Vacuum sealer (KitchenGynti)
12. Rocker platform (Labnet reciprocal, 3D or rocker shaker)
13. Molecular Imager (Bio-Rad ChemiDoc XRS+)
Software
1. Image Lab 5.0 (Bio-Rad)
Procedure

Note: This procedure contains 3 sections (A, B and C). Sections A and B must be carried out without

interruption (total duration ~1 day). Samples obtained at the end of Section B can be frozen before

going to Section C.

A. Collection and isolation of P. berghei-infected red blood cells

1.

Prepare two 15 ml polypropylene tubes with 5 ml of 60% Nycodenz solution (see Recipe 1) and
let them stand at room temperature (1-2 h).

Let the 80%, 70%, 60% and 40% percoll solutions stand at room temperature (1-2 h).

Heart bleed two CO:z-euthanized (see the “Ethics” section for protocol approval) P.
berghei-infected mice (parasitemia between 5-10 %) using 26 G %2” needles with attached 1 ml
syringes containing 0.15 ml heparin.

Gently layer 1 ml of heparinized blood on the 60% Nycodenz® (one mouse per Nycodenz®
layer; the volume of heparinized blood may vary from 800 pl to 1.2 ml).

Centrifuge at 450 x g for 20 min at room temperature with no brake and minimal acceleration.
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6. Carefully collect the brown layer (illustrated in Figure 1) consisting of P. berghei-infected red
blood cells at the interface between the upper layer and the Nycodenz layer with a transfer
pipette into new 15 ml tubes.

Add 10 ml of 1x PBS (kept at RT) in each tube.
Centrifuge at 450 x g for 10 min at room temperature.

Discard the supernatant.

Nycodenz
Gradient

brown layer:
& <« infected Red Blood Cells

Py
berghei
\

‘ Equinatoxin Il (EQT) lysis

5
berghei

<

RBC membrane

Parasitophorous
vacuole (PV)

-

¥

Percoll Gradient

Supernatant @ _—
G 18000 x g 30 min 4°C ‘\ 2 brown layers
‘ Saponin lysis
’

W \\
' P. ‘I
VEECLES
Supernatant —> A 7

N -

~--

18000 x g 30 min4°C G/ pejlet G 18000 x g 30 min 4°C
Supernatant Supernatant Pellet

IE G 18000 x g 30 min 4°C . Triton lysis

Supernatant

®
Supernatant Pellet
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Figure 1. Graphical abstract of the isolation and differential fractionation of P.
berghei-infected erythrocytes. The outcome after Nycodenz® and percoll gradients, and
fractions to be collected (infected Red Blood Cells and @, @ and ®) are illustrated. At the end
of each step of the procedure, each fraction is indicated in gray boxes. Western blot analysis of
these factions is summarized in Figure 2.

B. Sequential lysis of P. berghei-infected red blood cells

Note that Steps B1-B8 are done at RT (pay close attention to acceleration and braking conditions)

Copyright © 2020 The Authors; exclusive licensee Bio-protocol LLC. 7



http://www.bio-protocol.org/e3647

Please cite this article as: Gnangnon et. al., (2020). Differential Fractionation of Erythrocytes Infected by Plasmodium berghei,Bio-protocol 10 (11):
e3647. DOI: 10.21769/BioProtoc.3647.

Bio-protocol 10(11): e3647.

w -
blo'prOt(X:OI www.bio-protocol.org/e3647 DOI:10.21769/BioProtoc.3647

and that Steps B9-B16 must be done on ice (centrifugations at 4 °C, maximal acceleration and

brake).

1. Prepare EQT lysis buffer (see Recipe 2).

2. Add 1 ml of EQT lysis buffer on each pellet of infected erythrocytes.

3. Incubate for 15 min on a rotating wheel at room temperature (20-25 rpm) (lysis can be
monitored using thin blood smears).

4. Prepare the Percoll gradient in a 50 ml Nalgene Oak Ridge High-Speed Centrifuge Tube: add
gently successively: 8 ml of 80% Percoll solution, 6 ml of 70% Percoll solution, 6 ml of 60%
Percoll solution and 6 ml of 40% Percoll solution (carefully place each layer one above the
other). Use the gradient immediately.

Pool the two tubes of EQT-lysed infected red blood cells (total volume 2-3 ml).

Pipette slowly the EQT-lysed infected red blood cells on the top of the Percoll gradient and seal

the tube.

7. Centrifuge immediately at 10,000 x g for 30 min at room temperature, with minimal acceleration
and no brake.

8. Using a transfer pipette, collect carefully each layer illustrated on Figure 1 into new 1.5 ml
tubes. Collect the fraction 1 (supernatant) without reaching the interface with the layer 2 and
proceed to Step B9. Collect fractions 2 and 3 and proceed to Step B10 (see Figure 1 for
layer/fraction numbers).

9. Centrifuge fraction 1 at 18,000 x g for 30 min at 4 °C. Collect the pellet (pellet P1). Collect the
supernatant into a new 1.5 ml tube and repeat the centrifugation. Collect the supernatant
(supernatant SN1).

Notes:

a. The supernatant SN1 collected after Equinatoxin lysis and Percoll gradient contains the red
blood cell cytosol as attested by the detection of the host PP1. This supernatant must be
collected carefully without disturbing the pellet, and centrifuged twice for 30 min at 18,000 x
g. It is important to note that the Equinatoxin lysis is performed during 15 min, as shorter
incubation may provide incomplete lysis of infected erythrocytes, and longer incubation
may increase the leakage of parasite content as illustrated by discrete parasite HSP70
staining observed in some cases.

b. The pellet P1 obtained after SN1 first centrifugation contains red blood cell ghosts (TER119
positive signal). This pellet should be red. The presence of a black pellet at the bottom of
the red one indicates a contamination with parasites. The EXP2 signal observed in
Western blot analysis of P1 may correspond to the presence of parasite vesicles in the red
blood cell, as described for P. yoelii-infected cells, that would be pelleted along with ghosts
during centrifugation (Meibalan et al., 2015).

10. Centrifuge fractions 2 and 3 at 18,000 x g for 30 min at 4 °C and wash three times with 1 ml of
1x PBS to remove the percoll. Note that following the first two centrifugations the fractions may

not pellet correctly. Discard all supernatants.
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Note: The fractions 2 and 3 obtained after the percoll gradient may correspond to red blood
cells infected with different stages of the parasite (as observed in Heiber and Spielmann, 2014),
even if this is not clear when these fractions are analyzed on smears. Note that we have always
observed the same profile of EXP2, HSP70 and Aldolase expression in these two fractions,
and that in P. berghei-infected mice, only ring to trophozoite stages are observed in the
circulating blood (Janse et al., 2004).
11. Prepare the 1x Saponin lysis solution (see Recipe 3).
12. Add 1 ml of 1x Saponin lysis solution on pellets 2 and 3 (Step B10) and incubate 10 min on ice.
13. Centrifuge Saponin-lysed fractions 2 and 3 at 18,000 x g for 30 min at 4 °C. Collect the pellets
(to be processed in Step B15). Collect the supernatants into new 1.5 ml tubes and repeat the
centrifugation. Collect the supernatants on ice (supernatant SN2s and SN3s).
Note: The supernatants SN2s and SN3s collected after saponin lysis correspond to the PV
content. Note that it is important to centrifuge these fractions twice for at least 30 min at 18,000
X g to avoid contamination with PV and/or parasite membranes. This can be checked by the
absence of EXP2 detection in Western blot analysis. However, the HSP70 signal observed in
these supernatants confirms previous results showing that the use of saponin to lyse the PV
membrane does not prevent leakage from the parasite compartment (Burghaus and
Lingelbach, 2001; Nyalwidhe and Lingelbach, 2006). In the absence of a more specific
detergent or enzyme capable of lysing specifically the PV membrane, the study of this
compartment that plays a key role in the parasite growth and communication with its host cell
remains particularly complex (reviewed in Matz et al., 2020).
14. Prepare the Triton lysis solution (see Recipe 4).
15. Add 200 pl of Triton lysis solution on pellets 2 and 3 from Step B13 and incubate 5 min on ice.
16. Centrifuge Triton-lysed fractions 2 and 3 at 18,000 x g for 30 min at 4 °C. Collect the pellets
(Pellet P2t and P3t). Collect the supernatants into new 1.5 ml tubes and repeat the
centrifugation. Collect the new supernatants on ice (supernatant SN2t and SN3t).
Notes:
a. The supernatants SN2t and SN3t collected after Triton X-100 lysis correspond to the
parasite cytosol, as attested by the detection of parasite Aldolase, together with HSP70.
The detection of EXP2 signal in these fractions may correspond to EXP2 protein
embedded in the PV membrane (and released during Triton X-100 lysis) as well as parasite
cytosolic EXP2 which has been observed in young stages of the parasite (Meibalan et al.,
2015).
b. The pellets P2t and P3t correspond to the PV and parasite membranes. The detection of
Aldolase in these pellets can be explained by the presence of an inactive form associated
to the parasite membrane (Knapp et al., 1990).
17. Add the required amount of Sample buffer to each fraction: add 100 pl of 1x Sample buffer to
pellets P1, P2t and P3t, and 100 pl of 3x Sample buffer to 200 pl of supernatants SN1, SN2s,
SN3s, SN2t and SN3t.
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Note: All the fractions SN1, P1, SN2s, SN3s, SN2t, SN3t, P2t and P3t may be stored at -20 °C in
Sample buffer prior Western blot analysis). All the collected fractions may also be used in mass

spectrometry analysis. In case an immunoprecipitation (IP) must be performed before mass

spectrometry or Western blot, do not add Sample buffer and proceed to the IP using the fractions.

C. Western blot analysis of protein extracts

1. SDS-PAGE
a. Place three polyacrylamide gels into the electrophoresis chamber filled with running buffer.
b. Sonicate the samples in a sonication device at 4 °C (10 cycles, 10 s each).
c. Incubate the samples at 95 °C for 3 min in a block heater.
d. Load the samples on three polyacrylamide gels 30 pl (except for SN1: use 15 pl) of
extracts per lane, 3 identical gels). Load the prestained protein ladder (7 pl).
e. Runthe gels at 110 V for 1 h 30 min.

2. Western blot analysis

a.

Prepare the blot using sponge, filter papers, nitrocellulose membrane and the SDS gel,
and perform protein transfer in a transfer chamber filled with transfer buffer (80 V for 1 h 30
min in a 4 °C room).

Post transfer rinse the three nitrocellulose membranes in 1x PBS (transfer can be
confirmed by staining the nitrocellulose membranes using Ponceau red).

Prepare 100 ml of blocking solution.

Incubate the membranes in 10 ml blocking solution for 1 h at RT on a rocking platform.
Place the membranes into transparent sheets sealed on three sides (cut to the size of the
membranes). Add 1 ml of blocking solution containing primary antibodies (see Table 1 for
antibody dilutions and specificity; note that anti-PfHSP70, anti-PyEXP2 and anti PfAldolase
antisera can be incubated together as they have all been raised in rabbit and MW of native
proteins are different) and seal the last side of the transparent sheets. Incubate overnight
at 4 °C on a rotating wheel.

Wash the membranes five times in Western blot washing buffer for 15 min at RT on a
rocking platform.

Dilute the secondary antibodies in blocking solution (see Table 1 for antibody dilutions and
specificity) and incubate the membranes at RT for 30 min on a rocking platform.

Wash the membranes five times (15 min each) in Western blot washing buffer at RT on a
rocking platform.

For Western blot detection, incubate the membranes with detection reagent (sufficient
guantity to cover the membrane) according to the manufacturer instructions. A graphical
abstract of Western blot analysis of the different fractions and representative Western blots

are shown in Figure 2.
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Notes

SN1 P1 SN2s — SN3s SN2t — SN3t P2t - P3t
PP1c TER119 HSP70 HSP70 HSP70
HSP70 HSP70 Aldolase EXP2 EXP2
FER11S EXP2 EXP2 Aldolase Aldolase
Exp2 PRic PPic PRic PR1c
Aldelase Aldolase FER119 TERLLO TER119
kba  sN1 Pl A kDa SN2s SN3s B kDa SN2t SN3t P2t P3t C
;g: 198: — < HSP70 12§E —— s e < HSP70
35— — <PP1 : Ll . Aldolase 48, < Aldolase
25— 25: 25_————< EXP2
kDa SN1 P1
100 — -
70— &
55— = e <TER119
35—

Figure 2. Summary of Western blot analysis of the collected fractions. Fraction
names are indicated in gray boxes and refer to fractions illustrated in Figure 1. Summary of
Western blot analysis is shown below these gray boxes. In bold black are the major signals
observed, in gray are the other antigens detected (low signal and/or not obtained
systematically), and in strikethrough characters are the not detected antigens. Host PP1
and TER119 are detected using anti-human PP1lc and anti-mouse TER119 respectively
(note that the bands above the one labeled as ‘TER119’ may be due to complexes resulting
from the ability of this protein to interact with other erythrocyte surface proteins (Kina et al.,
2000). Parasite EXP2, HSP70 and Aldolase are detected using anti-P.yoelii EXP2, anti-P.
falciparum HSP70 and anti-P. falciparum Aldolase respectively (see Table 1). Panels A, B
and C show representative Western blot analysis of host-specific (A) or parasite-specific (B,
C) proteins. Note that these Western blots are not quantitative and that the intensity
differences of Aldolase signal between B and C may correspond to different quantities of
total extracts loaded.

Since our initial research goal was to study parasite proteins exported to the host cell, we focused

on improving the isolation of the host cell material from the parasite elements in the infected

erythrocyte. This implies that we did not refine the sequential lysis of the PV/parasite compartments

(the use of antibodies against EXP2, Aldolase and HSP70 is not discriminant between parasite

cytosol and PV/parasite membranes). Elegant techniques involving the use of biotin derivatives

have however allowed the isolation the PV and the erythrocyte membrane, prior to their study by

OMICs approaches (Nyalwidhe and Lingelbach, 2006; Ravenhill et al., 2019). The combination of

our protocol with these techniques creates perspectives for more sophisticated ways of deciphering

the ins and outs of host/pathogen interactions over the intra-erythrocytic cycle of Plasmodium on

both the host and the parasite sides.
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Recipes

1. 60% Nycodenz solution
Nycodenz buffered medium
5 mM Tris HCI, pH 7.5
3 mM KCl
0.3 mM CaNaz-EDTA
Nycodenz stock solution
a. Dissolve 27.6 g solid Nycodenz in 60 ml buffered medium and make up to 100 ml with that
medium [density (20 °C) 1.15 g/ml]
b. Autoclave and store at 4 °C
60% Nycodenz solution (freshly prepared)
Add 2 ml of 1x PBS to 3 ml of Nycodenz stock solution
2. Equinatoxin Il (EQT) lysis buffer (to be freshly prepared)
20 mM Tris pH 7.4
130 mM NaCl
1 mM MgSOs4
6 ug/ml EQT
3. Saponin lysis solution
Saponin 10x stock solution
Dissolve 0.7 g Saponin in 100 ml 1x PBS; store at 4 °C
1x Saponin lysis solution (to be freshly prepared)
Mix 1 vol of Saponin stock solution with 9 vol 1x PBS
4. Triton lysis buffer (to be freshly prepared)
50 mM Tris pH 7.4
100 mM NacCl
1% Triton X-100
0.5 mM EDTA
Roche cOmplete™ EDTA-free anti-protease cocktail
0.2 U/ml DNase, store on ice until use
5. Percoll gradient layers
90% Percoll stock solution
Mix 45 ml Percoll with 5 ml 10x PBS
80% Percoll layer
Mix 0.5 g D-sorbitol with 8.9 ml 90% Percoll stock solution and 1.1 ml RPMI
70% Percoll layer
Mix 0.5 g D-sorbitol with 7.8 ml 90% Percoll stock solution and 2.2 ml RPMI
60% Percoll layer
Mix 0.5 g D-sorbitol with 6.7 ml 90% Percoll stock solution and 3.3 ml RPMI
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40% Percoll layer
Mix 0.5 g D-sorbitol with 4.4 ml 90% Percoll stock solution and 5.6 ml RPMI
Filter all solutions (0.22 um) and store at 4 °C
6. 3x Sample buffer (long storage at -20 °C—thaw at RT for use)
150 mM Tris pH 6.5
7.5% SDS
15% B-Mercaptoethanol
30% glycerol
0.25% bromophenol blue
7. Running buffer (stored for a couple of weeks at 4 °C)
3.03 g Tris Base
14.41 g Glycine
5 ml SDS 20%
AddHOto 1L
8. Transfer buffer (stored for a couple of weeks at 4 °C)
2.42 g Tris Base
11.26 g Glycine
200 ml EtOH
Add HOto 1L
9. Blocking solution (freshly prepared prior to blocking)
5% Low fat milk in 1x PBS
10. Western blot washing buffer (stored for a couple of weeks at 4 °C)
0.4% Tween-20 in 1x PBS
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