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Figure 1. T. carassii infection of larval zebrafish. (A) Tg(mpeg1:mCherry-F;mpx:GFP) larvae (5 dpf) were injected intravenously with n = 200 T. carassii/
fish or with PVP as control and survival was monitored over a period of 15 days. (B) Tg(mpeg1:mCherry-F;mpx:GFP) zebrafish (5 dpf) were treated as in
A and sampled at various time points. At each time point, three pools of 3-5 larvae were sampled for real-time quantitative PCR analysis. Relative fold
change of the T. carassii-specific heat-shock protein-70 (hsp70) was normalised to the zebrafish-specific efla and expressed relative to the
trypanosome-injected group at time point zero. Bars indicate average and standard deviation (SD) on n = 3 pools per time point. Letters indicate
significant differences (p<0.05), as assessed using One-way ANOVA followed by Tukey’s multiple comparisons test.
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Figure 2. Progression of T.carassii infection in zebrafish larvae. Tg(mpeg1:mCherry-F;mpx:GFP) 5 dpf zebrafish were injected intravenously with n = 200
T. carassii or with PVP and imaged at 2 dpi (A), 5 dpi (B-C), 7 dpi (D-E). Shown are representative images of intersegmental capillaries (ISC) containing
various numbers of T. carassii (white arrows) (A-B); extravasated T. carassii (only some indicated with white arrows) in the intraperitoneal cavity (C);
caudal vein diameter in PVP (D) or in T. carassii-infected larvae (E). Square brackets indicate the diameter of the caudal vein. Whenever visible, the
caudal aorta is also indicated. Images are extracted from high-speed videos acquired with a Leica DMi8 inverted microscope at a x40 magnification. (F)
Tg(mpeg1:mCherry-F;mpx:GFP) were injected intravenously at 5 dpf with n = 200 T. carassii and at 4 dpi the number of low-infected (clinical scores 1-3)
or high-infected (score 6-10) was determined. Larvae scored between 4 and 5 were re-evaluated at 5 dpi. The bar indicates the proportion of larvae
assigned to each group out of a total of 350 infected individual. (G) Tg(mpeg1:mCherry-F;mpx:GFP) were injected intravenously at 5 dpf with n = 200 T.
carassii or with PVP. At 4 dpi, larvae were separated in high- and low-infected individuals (50 larvae per group) based on our clinical scoring criteria and
Figure 2 continued on next page
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Figure 2 continued

survival was monitored over a period of 14 days. (H) Tg(mpeg1:mCherry-F;mpx:GFP) were treated as described in (G). At each time point, three pools
of 3-5 larvae were sampled for subsequent real-time quantitative gene expression analysis. Each data point represents the mean of three pools, except
for the low-infected group at 16 dpi and high-infected group at 10 dpi where only two and one pool could be made, respectively. Relative fold change
of the T. carassii-specific hsp70 was normalised relative to the zebrafish-specific efla housekeeping gene and expressed relative to the trypanosome-
injected group at time point zero.
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Figure 2—figure supplement 1. Differential gene expression in high- and low-infected individuals. Tg(mpeg1:mCherryF;mpx:GFP) were injected
intravenously at 5 dpf with n = 200 T. carassii or with PVP. At 4 dpi, larvae were separated in high- and low-infected individuals based on our clinical
scoring criteria. At each time point, three pools of 3-5 larvae were sampled for subsequent real-time quantitative gene expression analysis. Each data
point represents the mean of three pools, except for the high-infected group at 10 dpi where only one pool could be made due to low survival.
Relative fold change was normalised relative to the zebrafish-specific efla housekeeping gene and expressed relative to the PVP-injected group at
each time point.
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Figure 3. Macrophages respond more prominently than neutrophils to T. carassii infection. Tg(mpegT:mCherry-F;mpx:GFP) were injected intravenously
at 5 dpf with n = 200 T. carassii or with PVP. At 4 dpi, larvae were separated in high- and low-infected individuals. (A-B) At the indicated time points,
Figure 3 continued on next page
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Figure 3 continued

images were acquired with Leica M205FA Fluorescence Stereo Microscope with 1.79x zoom. Images are representatives of n = 5-47 larvae per group,
depending on the number of high- or low-infected larvae categorised at each time point, derived from two independent experiments. Scale bar
indicates 750 um. (C) Corrected Total Cell Fluorescence (CTCF) quantification of infected and non-infected larvae. Owing to the high auto-fluorescence,
the gut area was excluded from the total fluorescence signal as described in the Materials and methods section. Bars represent average and standard
deviation of red and green fluorescence in n = 5-47 whole larvae, from two independent experiments. * indicates significant differences (p<0.05) to the
respective PVP control as assessed by Two-Way ANOVA followed by Bonferroni post-hoc test.
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Figure 4. T. carassii infection triggers macrophage division. (A) Tg(mpeg1:eGFP) zebrafish larvae were infected intravenously at 5 dpf with n = 200 T.
carassii or with PVP control. At 3 dpi, larvae received 2 nl 1.13 mM iCLICKTM EdU, at 4 dpi were separated in high- and low-infected individuals and
Figure 4 continued on next page
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Figure 4 continued

were imaged after fixation and whole mount immunohistochemistry 6-8 hr later (3032 hr after EdU injection, ~9 dpf). Larvae were fixed and treated
with iCLICK EdU ANDY FLUOR 555 (Red) development to identify EAU" nuclei and with anti-GFP antibody to retrieve the position of macrophages, as
described in the Materials and methods section. Larvae were imaged with Andor Spinning Disc Confocal Microscope using x10 and x20
magnifications. Maximum projections of the head (left panels, red boxes) and trunk (right panels, blue boxes) regions of one representative individual in
PVP control, low- and high-infected zebrafish. Images capture macrophages (green) and EdU" nuclei (red). In the PVP control group, EAU" nuclei and
GFP* macrophages only rarely overlapped (white arrows, 20x), indicating limited proliferation of macrophages. In high- and low-infected individuals,
the number of EJU" macrophages increased (white arrows, 20x), indicating proliferation of macrophages in response to T. carassii infection. Blue
arrowhead in the head of low and high-infected larvae, indicates the position of the thymus, an actively proliferating organ at this time point. The
identification of EAU" macrophages (white arrows) was performed upon detailed analysis of the separate stacks used to generate the overlay images,
and are provided in Video 2. (B-C) Corrected total cell fluorescence (CTCF) calculated in the head (B) and trunk (C) region of larvae described in A.
Symbols indicate individual larvae (n = 4-5 per group from two independent experiments). * indicates significant differences to the PVP control as
assessed by One-Way ANOVA followed by Bonferroni post-hoc test. (D) Tg(mpeg1:eGFP) zebrafish larvae were treated as described in A and the
number of EJU" macrophages in the trunk region of PVP, low- and high-infected larvae was calculated. Symbols indicate individual larvae (n = 5 per
group from two independent experiments). * indicates significant differences to the PVP control as assessed by One-Way ANOVA followed by
Bonferroni post-hoc test.
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Figure 4—figure supplement 1. Differential distribution of EdU"macrophages and neutrophils along the caudal vein of high- and low-infected larvae.
Zebrafish were treated as described in Figure 5. (A) A high number of macrophages can be seen around and inside the caudal vein of infected
individuals. Especially in high-infected individuals, the majority of cells within the vessel was EJU", suggesting that in these larvae, dividing
macrophages migrated to the vessels. (B) Neutrophils were never observed within the caudal vein and, independently of whether they divided (EdU™)

or not, were mostly observed outside or lining the vessel.
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Figure 5. T. carassii infection triggers neutrophil division. (A) Tg(mpx:GFP) were treated as described in Figure 4 (n = 4-5 larvae per group). Maximum
projections of the head (left panels, red boxes) and trunk (right panels, blue boxes) regions of one representative individual in PVP, low- and high-
infected zebrafish. Images capture neutrophils (green) and EAU" nuclei (red). The images acquired at a x20 magnification show that in all groups, EJU™
Figure 5 continued on next page
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nuclei and GFP* neutrophils only rarely overlapped (white arrows), and was marginally higher in infected than in non-infected PVP controls. Detailed
analysis of the separate stacks selected to compose the overlay image of the head region of the high-infected larva (bottom left panel), revealed that
none of the neutrophils in the area indicated by the blue arrowhead (thymus) were EJU" (Video 3). (B-C) Corrected total cell fluorescence (CTCF)
calculated in the head (B) and trunk (C) region of larvae described in A. Symbols indicate individual larvae (n = 4-5 per group from two independent
experiments). ** indicates significant differences between CTCF in the head and trunk regions, as assessed by Two-Way ANOVA followed by
Bonferroni post-hoc test. (D) Tg(mpx:GFP) were treated as described in A and the number of EJU" neutrophils in the trunk region of PVP, low- and
high-infected larvae was calculated. Symbols indicate individual larvae (n = 5 per group from two independent experiments). * indicates significant
differences to the PVP control as assessed by One-Way ANOVA followed by Bonferroni post-hoc test.
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Figure 6. Macrophages are recruited into the cardinal caudal vein of high-infected zebrafish larvae. Tg(kdrl:caax-mCherry;mpx:GFP) and Tg(fli1:eGFP x
mpeg1:mCherry-F) zebrafish larvae were injected intravenously at 5 dpf with n = 200 T. carassii or with PVP. At 4 dpi larvae were separated in high- and
low-infected groups and imaged with a Roper Spinning Disk Confocal Microscope using x40 magnification. Scale bars indicate 25 um. CA: caudal
artery; CV: caudal vein. (A) Left panel: representative images of the longitudinal view of the caudal vessels (red), capturing the location of neutrophils
(green). Orthogonal views of the locations marked with grey dashed lines (a,b,c,d,e,f,g,h,i), confirm that in all groups, neutrophils are present
exclusively outside the vessels. Right panel: representative images of the longitudinal view of the vessels, capturing the position of macrophages (red)
outside the vessels (blue arrowheads) or inside (white arrowheads) the caudal vein (green). Orthogonal views of the locations marked with grey dashed
lines (a,b,c,d,e,f,g,h) confirm that in PVP controls, macrophages are present exclusively outside the vessels (blue arrows); in low-infected larvae, most
macrophages are outside the vessels (blue arrows) having an elongated or dendritic morphology, although seldomly macrophages can also be
observed within the caudal vein (white arrows); in high-infected larvae, although macrophages with dendritic morphology can be seen outside the
vessels, the majority of the macrophages resides inside the caudal vein, clearly having a rounded morphology. Video 4 provides the stacks used for the
orthogonal views. (B-C) quantification of the number of neutrophils (B) and macrophages (C) (left panel) inside or outside the caudal vein; of the
macrophages observed inside in (C), we quantified the number of those with a round or non-round morphology C (right panel). Symbols indicate
individual larvae (n = 4-6 larvae per group, from two independent experiments). * indicates significant differences as assessed by One-Way ANOVA,
followed by Tukey's post-hoc test.
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Figure 7. The large macrophages inside the caudal vein of high-infected zebrafish are foamy macrophages. (A) Tg(mpeg1:mCherry-F;mpx:GFP)
zebrafish larvae were infected intravenously at 5 dpf with n = 200 T. carassii or with PVP and imaged at 4 dpi using an Andor Spinning Disc Confocal
Microscope at a x20 magnification. Representative images from three independent experiments are shown, with blue arrowheads pointing at
macrophages outside the caudal vein (CV) and white arrowheads indicating large round macrophages inside the caudal vein (white dashed line). Gray
dashed line indicated the caudal aorta (CA). Note, how the large macrophages are readily visible in bright field images. Scale bar indicates 25 um. (B)
Tg(mpeg1:mCherry-F) were treated as in A (n = 5 larvae per group). At 3 dpi, larvae received 1 nl of 30 uM BODIPY-FLC5 and were imaged 18-20 hr
Figure 7 continued on next page
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later using a Roper Spinning Disc Confocal Microscope at a x40 magnification. Representative images from three independent experiments are shown.
*, indicate foamy macrophages: macrophages (red) that are also BODIPY" (green). Note that foamy macrophages are present only in the vein of high-
infected individuals. Arrowheads indicate non-foamy macrophages (BODIPY-). Scale bar indicates 25 um. Video 6 provides the stacks used in B. (C) Tg
(mpeg1:mCherry-F) were treated as in A and the number of macrophages positive for BODIPY was quantified. BODIPY" macrophages are observed
only in high-infected individuals. Symbols indicate individual larvae (n = 4-5 per group, from two independent experiments). * indicates significant
differences as assessed by One-Way ANOVA, followed by Tukey's post-hoc test.
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Figure 8. Foamy macrophages have an inflammatory profile. Tg(tnfa:eGFP-F;mpeg1:mCherry-F) (A-B) or Tg(il1b:eGFP-F x mpeg1:mcherry-F) (C)
zebrafish larvae (5dpf), were injected with n = 200 T. carassii or with PVP. At 4 dpi, high-infected individuals were imaged with an Andor (A-B) or Roper
(C) Spinning Disk Confocal Microscope using x40 magnification. Scale bar indicates 25 um. Foamy macrophages (asterisks) were easily identified within
the caudal vein (dashed lines) and were strongly positive for tnfa (A) and il1b (C) expression (GFP signal). (B) Same as A, but a few stacks up, focusing
on the cells lining the endothelium. Macrophages that were partly inside and partly outside the vessel (yellow arrowhead) were also strongly positive for
tnfa, whereas macrophages lining the outer endothelium had a lower tnfa expression (white arrowheads). (C) A foamy macrophage (asterisk) within the
caudal vein (dashed lines) positive for il1b. Endothelial cells were also strongly positive for il1b, a selection of which is indicated by white arrows. A
mCherry-negative-il1b positive cell is present outside the vessel (blue arrow). Given its position, it is likely a neutrophil.
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Figure 9. High-infected zebrafish have a strong inflammatory profile. Zebrafish larvae (5 dpf), either (A) Tg(tnfa:eGFP-F x mpeg1:mCherry-F) (n = 8-13
larvae per group from four independent experiments), or (B) Tg(il1b:eGFP-F;mpeg1:mCherry-F) (n = 7-8 larvae per group from two independent
Figure 9 continued on next page
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Figure 9 continued

experiments), were infected as described in Figure 7. At 4 dpi, larvae were separated in high- and low-infected individuals and imaged with a Roper
Spinning Disk Confocal Microscope. Scale bar indicate 25 um. (A) In non-infected PVP controls (left panel), several macrophages can be observed
outside the vessel but none was positive for tnfa. In low-infected individuals (middle panel), macrophages were present inside and outside the vessel.
Except the occasional macrophage showing tnfa-eGFP expression (white arrowhead), they generally did not exhibit strong eGFP signal. In high-infected
individuals however, foamy macrophages (asterisks) as well as endothelial cells (bright green cells) or other leukocytes, were strongly positive for tnfa-
eGFP expression. (B) il Tb-eGFP expression was generally low in non-infected PVP controls. In low-infected larvae, il1b-positive macrophages were rarely
observed (white arrowhead). In both high- and low-infected fish, some endothelium cells in the cardinal caudal vein show high ilTb-eGFP expression
(bright green cells in middle and right panel). In high-infected individual, however (right panel), foamy macrophages inside the vessel (asterisks) as well
as other macrophages lining the vessel (white arrowhead) and leukocytes in the tissue (blue arrow), were positive for il1b-eGFP expression. (C)
Quantification of the total number of foamy and non-foamy macrophages and of the number of those that are positive or not for il1b or tnfa. All foamy
macrophages are positive for il1b or tnfa, and high-infected individuals have generally a higher number of il1b or tnfa positive macrophages than low-
infected or PVP individuals. *, indicate significant differences as assessed by Two-Way ANOVA followed by Bonferroni post-hoc test.
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Figure 9—figure supplement 1. Differential tnfa expression during T. carassii infection. Tg(tnfa:eGFP-F) zebrafish larvae (5dpf), were injected
intravenously with n = 200 T. carassii or with PVP. At 4 dpi, larvae were separated in high- and low-infected individuals and n = 3-6 fish per group were

Figure 9—figure supplement 1 continued on next page
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Figure 9—figure supplement 1 continued

imaged with a Zeiss Ism-510 Confocal Microscope using x 10 magnification. Images were acquired using the same settings, thus allowing direct
comparison of the intensity of the eGFP signal. Representative images of four different locations along the entire trunk and tail region of two individuals
per group are shown. Each image has a frame size of 2048 x 2048 pixels allowing for enlargement of the images, if needed, for a more detailed view.
Scale bar indicates 100 um. Upper panels: in non-infected (PVP) individuals, low constitutive tnfa:eGFP expression can be observed in skin keratinocytes
(open arrowheads) along the dorsal side of the larva as well as the flank skin depending on the orientation of the larva and focus (area 3-4 of PVP1);
constitutive tnfa:eGFP expression is also detected in endothelial cells of the caudal vein (dashed square) as also reported in Figures 8-10. Stronger
constitutive expression is observed in enterocytes of gut villi and this could vary between individuals and focus plane of the image. Autofluorescence of
the gut lumen is a common feature and can vary per individual depending on the degree of absorption of the yolk sac or time of feeding (see also
Figure 4). Finally, constitutive tnfa:eGFP expression can be detected in leukocytes (white arrowheads) distributed along the major trunk vessels,
recognizable by their typical polymorphic morphology. Middle and lower panels: to allow maximum visibility of the overall tnfa:eGFP expression in
high- and low-infected individuals, we limited the number of symbols added to each image; at this magnification it would render the images very
crowded and we refer the reader to the legend of the upper panels (PVP). In low-infected individuals (T. car low), the number of tnfa:eGFP * leukocytes
was only marginally higher than that in non-infected individuals (see also Figure 10C); leukocytes were distributed along the trunk, mostly lining the
major blood vessels and in the tail tip loop, or could be seen in the peritoneal cavity around the gut area; only few leukocytes clearly displayed a
stronger eGFP signal than observed in PVP individuals (only these are indicated by white arrowheads). This supports the previous observation

(Figures 8-10) that low-infected individuals display a moderate inflammatory response. In high-infected individuals (T. car high), not only the number of
tnfa:eGFP * cells but also the intensity of their eGFP signal was higher than that observed in PVP and low-infected individuals. Only in high-infected
individuals, foamy macrophages strongly positive for tnfa:eGFP expression (yellow arrowheads) were seen along the major vein (posterior cardinal vein
before the cloaca and caudal vein after the cloaca) and were also clearly recognizable in bright-field images by their dark and granular appearance
(insets in area 2-3, T. car high 1). In high-infected individuals, numerous leukocytes strongly positive for tnfa:eGFP expression were observed also in the
peritoneal cavity around the gut area and in the tail tip along the vessels or in the fins, altogether confirming the overall high inflammatory response in
these individuals also reported in Figure 10. Note the high number of parasites extravasated in the tissue, recognizable by their typical ‘worm-like’
morphology (inset area 4) in the tail fin of high-infected individual number 1.
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Figure 10. Schematic overview of the clinical scoring system used to determine individual infection levels of T.carassii-infected zebrafish larvae.
Zebrafish larvae infected with T. carassii can be analysed at 4 dpi; based on up to four different parameters including (1) visual monitoring of larval
behaviour, (2) parasite numbers, (3) location, or (4) vasodilation, larvae could be segregated into high- and low-infected individuals. See details in the

text in the corresponding Materials and methods section.
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