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Malaria and its foe are introduced. The two tests’ results are significantly different. I then reanalyze the data.
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oo S8 859 oysts by eliminating malaria parasites during * Previous analysis suggests the distance angles distances
LA g B sparrotes the liver stage. metric might have additional complexity, I overcame hurdles.
S e How T cells locate infection sites in the so I investigate the distance metric. Figure 5: The paired T test gave a p-value of
. . . . . 0.0277. * The straightforward programming of the Poisson
Figure 1: The lifecycle of malaria liver remains poorly understood.

binomial distribution runs inefficiently.

* [ found several approximations for the Poisson binomial

The question: RN . .
distribution in the literature, one of which I used below.

Calculate the probability of “getting closer” if the cell

e Are T cells moving intentionally toward moves without attraction.

parasites, or do they only kill parasites The new results are beneficial.

| when they stumble upon them? * For any movement, let the cell be at a p-value _
The null hypothesis: distance x > 0 from the parasite and let it 0.500| g
move a distance r > 0. ey 0100l —— |
* T cells move randomly without attraction RS * Consider two spheres, one around the cell r 0.050} m—— *
to the parasite, hereafter called without o s Ry with radius r and the other around the N parasite 0.010| o
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attraction. ) | | - parasite with radius x and its edge e © / a | "
Flgure | 2: Liver area n.n.aged with intrav- touching the cell. 1 anclos o
ital microscopy. specific T cells/control The cell will move to a position on the
cells/hepatocytes/sinusoids(blood vessels) surface of the sphere of radius r on its Figure 8: The paired T test gave a p-value of 0.834.
next move. A representation of this in two * Running binomial tests with p = 0.5 on angles, and
dimensions is shown to the right. Figure 6: v < 2x Poisson binomial tests on distances, gives the results

I use data collected from a designed experiment.
shown above.

e Positions inside (outside) the sphere of radius x correspond to the cell getting closer to , o
e Paired tests show that these results are not significantly

A mouse was injected with 5 x 10° OT-1 (antigen specific) cells t=0 t=2h t=>5h (farther from) the parasite. Lt
: : : 6 g , , , , , o 1rTerent.
stained with cell trace violet and 5 x 10° TCRP14 (non-antigen o % % imaging o If the direction is chosen without attraction, then the probability that the cell gets closer W £ 4 dat , ot hich did
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Plasmodium Berghei CS>" sporozoites were injected into the 510" OT-1 5410° parasites eetting closer divided by the surface area of the sphere of radius r, which is not previously suggest attraction.
mouse. The mouse was imaged with intravital microscopy 3 530° P14 27tr*(1—cos a) _ 2mr?(1-+) _1l_ 1l ik equality happening when 7 = 0. which e The distance metric may be more intuitive than the
hours later. Individually imaged areas contained around 20-30 4rr? 4mr? 2 4x T 227 ’ : : : : :
| | | | | corresponds to the cell remaining in place. angle n.qetrlc, so increasing its accuracy makes it more
T cells and control cells and one parasite. Figure 3: Details of the experimental design appealing.
* For x large or 1 small, the probability e This test improvement can be incorporated into other
approaches 5. cell movement investigations.

I perform a hypothesis test for each metric below.
* For x small or r large, we have r > 2x and

Getting Closer Getting Farther the probability becomes negative. This cell ime i
A celltime] celimei=1 g situation is shown to the right. The cell K
gets farther from the parasite, so the

There are further steps to take to
identify attraction.
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* Our analyses so far have assumed that cells move in an

i coll time | ) probability of the cell getting closer is O. . . .
— & celltimei+ 1 . Thus the probability is set to 0 when open space; in reéhty tbey move constrained to a tube
| s 0y | structure called sinusoids.
cell time | celltime parasite & marsite Figure 7: 1 > 2x e+l have started collecting data about sinusoids. I will
For the distance metric scenario, we now have the actual probability that a cell gets closer consider how my metrics and tests apply to constrained
. . . . to the parasite, assuming that the cell moves without attraction. cell movement, make adaptations, and more accurately
Figure 4: A) The angle metric B) The distance metric | measure attraction!
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