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Results and Discussion

Introduction

 The CSUSM wetland was built to mitigate for
the loss of wetland habitat that occurred from
on-campus housing construction in 2002
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* This research focused on how vegetation type
affects the abundance and profile of virulence
factors in rhizosphere soil and bulk soll

Virulence Factors
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* Three different vegetation types (lowland,
riparian, and sedge) were studied, with two sites
(rhizosphere soil and bulk soil) per vegetation

type
Fig 1. Heatmap displaying the relative concentration of virulence factors Fig 2. Heatmap displaying the relative concentration of virulence factors
* Elght soll samples WEre randOmly collected from in the rhizosphere at different sites. L = lowland, R = riparian, S = sedge. in the bulk soil at different sites. L = lowland, R = riparian, S = sedge.

the upper 20 cm soll layer in each vegetation
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type * Rhizosphere soll had less variation in virulence  Bulk soil had more variation in virulence
factors than bulk solil (Fig 1 factors than rhizosphere soil (Fig 2
» Bulk soil and rhizosphere soll were separated - | ( 'g 1) | P (Fig 2) |
DNA tracted f 1 soi I * Lowland and sedge did not share any virulence * Lowland and sedge had more abundance In
was extracied from atl Soll Samples, factors bulk soll than rhizosphere soil

followed by shotgun metagenome sequencing

_ * Riparian had virulence factors for most differentially
» Using Salmon and the VFDB, abundance of abundant pathways

virulence factors in each sample was identified * Inrhizosphere soll, lowland
vegetation was less abundant in

. Table 1. Virulence factor pathways found in rhizosphere soil across lowland, riparian, virulence factors than riparian and
CO“CI usions and sedge vegetation. Darker color indicates higher abundance. sedage (Table 1)
Virulence Factor Pathway Lowland Riparian Sedge g

' ' THa VA ' ESX-1 type VII t tem EccD1 [ESX-1 (VF0315 0 . 1t
» Bulk soil had more variability in virulence ESXC1 tybe VI secrollon system FeoD1 [ESX-1 (VFG15). + Among the prevalent families of
. . -1 type VIl secretion system FtsK/SpolllE family protein EccCa1 [ESX-1 (VF0315) 476.8 :
faCtOI'S COmpa red tO rh|ZOSphere SO” ESX-1 type VI secret?on system FtsK/SpolllE family protein EccCb1 [ESX-1 (VF0315) 415.6 pFOteInS, the total number Of
_ _ _ ESX-5 type VIl secretion system EsxA (ESAT-6) homolog [ESX-5 (VF0402) . .
o D|ffe rences in viru Ience faCtO 'S between the ESX-5 type VIl secretion system FtsK/SpolllE family protein EccC5 [ESX-5 (VF0402) viru Ience faCtO IS Va rled based on
. . MCE family protein [Mce1 (VF0824) "
lowland, riparian and sedge can be due to O e e (Vr040 site (Table 2)
water saturation and anaerobic or aerobic MCE family protein [Mce3 (VF0826)
. _ _ _ MCE family protein [Mce4 (VF0827) Table 2. Total number of virulence factors across all five of each sampled
conditions In rh IZOSphere SOl MCE family protein [Mce7 (VF0830) site for four major virulence factor pathways within rhizosphere soil.
. flagellar M-ring protein FliF [Flagella (VF0273) Family Subjamily —— Riparian Sedze
° The total number Of V”"ulence faCtO s across flagellar basal-body rod protein FIgG [Flagella (VF0273) MCE Family | TOTAL 0 55,180 10,756
_ , S . . flagellar biosynthesis protein FIhA [Flagella (VF0273) e . s 615
the sam pl INg sites within the rh IZOSphere o]l flagellar biosynthesis protein FIhF [Flagella (VF0273) Mee3 0 8592 0
' flagellar biosynthesis sigma factor FIliA [Flagella (VF0273) Mce7 0 30,374 4,419
va rled between Sample types flagellar biosynthetic protein FIliP [Flagella (VF0273) Flagella-associated | TOTAL 0 25,067 65,742
: : : flagellar motor protein [Flagella (VF0273) protein |
° Sedge S|teS COntalned VFS common Wlth flagellar motor switch protein FliM [Flagella (VF0273) Eﬁ:l g (5),774 §,73’(7)32
" " flagellar motor switch protein FIiN [Flagella (VF0273) ?HA 8 3,609 Zﬁﬁg
bOth IOWIand and r_.lparlan’ however IOWIand flagellar motor switch protein G [Flagella (VF0273) 1F:11L1; g gggg (1)3’320
and ri parian contained more distinct VF flagellum-specific ATP synthase Flil [Flagella (VF0273) FlhA 0 2012 8,226
. . . flagellum-specific ATP synthase Flil [Flagella (VF0430) ESX Tove VII Secretion | TOTAL 6,597 4,462 94,498
prOfI IeS N rh |ZOSphere two-component sensor [Flagella (VF0273) 7 System ESX.1 FisK 5940 4,462 1129
two-component sensor histidine kinase [SenX3 (VF0857) ggié gcillzl g’ g’ 3290234
two-component sensory transduction protein RegX [RegX3 (VF0858) ESX.5 FtSSK 1357 0 0
Ac k n OWI e d g e m e n ts two-component system response regulator PrrA [PrrA/B (VF0823) Tiype VI Secretion System | TOTAL S ST R
type VI secretion system ATPase TssH [HSI-2 (VF0943) éxTPtaset_1 33094 g:OO9 2,209
, type VI secretion system contractile sheath large subunit [HSI-2 (VF0943) shf;éla%;:ge ’
This research_ \_Nas sponsored by a USDA-NIFA grant to Drs. type VI secretion system forkhead-associated protein Fha1 [HSI-1 (VF0334) ;‘;E‘init) 3755 0 0
GeOl‘ge VOurlltIS and Arun Sethuraman (201 8'67032'27701 ) type VI secretion system substrate VgrG1 [HSI-1 (VF0334) VerGl 0, 1,881 1,772




