FECAL MICROBIOTA TRANSPLANT WITH DONOR STOOL FROM APOE2 TARGETED REPLACEMENT MICE
RESTORES GUT MICROBIAL COMMUNITY STRUCTURE IN A MURINE MODEL OF TRAUMATIC BRAIN INJURY
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Apolipoprotein E (APOE) alleles impact pathogenesis and risk for multiple human

diseases. In fact, the APOE 4 allele is the strongest genetic risk factor for sporadic * Ay Species . s s 30+ * Venge
Alzheimer’s disease (AD) and portends a worse outcome after traumatic brain injury x 14 iy a g . o S
(TBI). Meanwhile the APOE 2 allele is the strongest genetic protective factor for AD. *x i e 204 o TBIFMT
Our laboratory recently demonstrated that APOE2 targeted replacement mice have — B i —e— ; y : —.— =
superior neurocognitive outcomes after TBI. It is also known that the gut microbial = : D1 2 °
community structure has marked allelic disparity between the APOE genotypes e = e c Pathway @ 104 .
offering a putative mechanism for the neurologic protection seen in the APOE2 allelic i F ’—I ’ [ % @ w2 =
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7. Mice given APOE2 FMT after TBI had visually

& & 22 wnnst 2 it o improved neurocognition based on the tracings
while APOE4 FMT had negative effects on mice.
We hypothesized that fecal microbiota transplant (FMT) of donor stool from APOE2 4. APOE2 targeted replacement 5. (A) The distance between APOE2 and APOE4 7Bl P 7wl FT o o )
targeted replacement mice would restore the gut microbial community structure mice exhibited pre-injury levels  groups exhibits the dissimilarities between species. 8. Quantiative data shows slight improvement in
f wild tvoe TBI mice to a preiniurv state while APOE4 FMT would lead to of anxiety while APOE4 targeted ~ (B) Similar to species, this shows the difference in mice given APOE2 FMT after TBI compared to
o WI yp ) ) @ P jury replacement mice and the composition of phyla between groups. its control. Mice given APOE4 FMT after TBI
continued TBI-induced dysbiosis. control showed more time spent  (C) This exhibits the disparity between pathway showed a slight decrease as compared to its
in the open area after injury. compositions among the two groups. control.
APOE 2 FMT Alters Microbiome Conclusions
Figure 1. CClI Figure 2. Sequencing Figure 6. Microbiome Diversity at Day 45 - APOE2 FMT given to mice after TBI restored the gut back to a pre-
¥ B - 2. (A) 2 — 3 stool peIIets A APOE4 treated TBI mice show continued dysbiosis B. APOE2 stool returns mice to pre-injury state .. . . . "
™ are collected per mouse injury §tate as well as showing slight improvements to neurocognitive
— (B) DNA is extracted from R I behaviors.
\\, / the stool pellet (C) (4] sham Venicia [&] snam venicis
c i Samples are prepped and : . L ..
l processed 1o achieve 16s = APOE4 FMT led to a continued dysbiosis of the gut after injury as
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well as hyper-anxious behaviors.
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= This demonstrates a putative mechanism for the neuroprotection in

Figure 3. Open Field APOE2 allelic variants in both human disease as well as in our
laboratory model of TBI

Center 3. Mice were placed in
the center of an Dim(30.5%) DIm1(25.7%)
enclosed box for the

1. (A) The impacting tip is lowered
onto the dura mater. (B) The

impacting tip is set to a 2 mm depth [ | outer Edge )

and applied at 2.5 m/s (C) The ' gpen flel(tj (OF)t teStth': 6. (A) PCoA plot depicting the differences in beta diversity between APOE4 FMT 45 days ACknOWIedgm ents
. : M : minutes o es after TBI and its control (p=0.04). (B) PCoA plot depicting the differences in beta diversity

:'ng\fél:](fdtflfoﬁq |tI;tsttaer::;{1ae)qr:?rL;Snfels Wall anxiety. between APOE2 FMT 45 days after TBI and its control. No significant differences can be

seen (p=0.13). This research was funded by NIH Grant R01 NS172865
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