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Background N . Disussion

- - ST LPS/PBS injections® » Microparasite challenge had no effect on energy expenditure in

Invasiv lations often show phenotypic distinctions in P N9 Jy ©XP | i

lat§ etp?ﬁu. at ot.s often sho pI ?. otypActd gt c;to S t LPS crabs but injection had a significant effect on PBS crabs, with The most reasor?able.explanatlon for thgse lrgsults stems from
relation 10 thelr native-range populations. A 1OpIC O curren In order to induce an immune response, we injected crabs with PBS control crabs having significantly higher oxygen consumption procedural practices: in terms of bacterial killing assays, not
interest In populatlpns of invasive species is thelr immune lipopolysaccharide (LPS), a component of gram-negative bacterial than LPS crabs (Figure 1, Table 1) alternating plating between LPS and PBS individuals (LPS
systems and functions, and whether costs of immune cell walls and potential immunostimulant. Control crabs were injected  Microparasite challenge had little to no effect on bacterial killing individuals always came first, then PBS), although we assume
function are altered given the differences in selective with phosphate-buffered saline (PBS). For standardization purposes, ability (Figure 2, Table 2) that this would not yield a significant difference. In terms of
pressures they experience in the invasive range. In general we carried out injections and subsequent immune and energy assays « There is no significant relationship between bacterial killing ability respiration rates, there is a small increase in oxygen

it is assumed to be costlv in terms of eneraetic resources for across four time blocks, with 3-4 crabs per treatment for a total of 14 and respiration rate (Figure 3, Table 3) o o .

hosts to mount an immu?]/e response? Aregthe subsequent crabs per treatment. Crabs picked from the NE coast 1 month prior Cons_u.mptlon in the PBS Cont_rol .lnd|VIduaI.S, but 't, s mostly

, o P | X were consistently fed green algae 2-3 times/week. We used a pipette Table 1: ANCOVA analysis negligible; thesg re_SU.”S also 'nd|C?te that it was likely not the
effects of mountlng said mmune response costly on other to inject 5L of 0.25 mg/mL LPS (in PBS) into a sterilized puncture outpﬁt of the effect of LPS or even being injected that stimulated the immune
necessary immune functions for the host? These wound in the walking leg membrane. We repeated for crabs with PBS treatment on oxygen response, but the PBS control that stimulated an immune
imbalances in resource allocation in parasitized hosts can control also. We then incubated crabs in an aerated humid chamber o .= consumption (size/ starting response. This could most likely be caused by either an

be Qescribed as trade-offs5., in V\{hiCh key resources are for 20 minutes, and then replaced into appropriate cages. " 02 consumption/block = insufficient concentration of LPS (although this was pulled

redirected to different functions in the host in response to a Image 1 covariants) from another assay that shows 0.25 mg/mL is effective), or a

foreign parasite. Diseases in the ecological sense exert a o . S possible sickness response in LPS crabs or increased activity

selective pressure on pppu!atlons and can Sometlmes force Figure 1: Oxygen consumption Treatm | o :8 oo levels in PBS crabs. To improve this study, there would have
hostg {o use .reso.urce.s In dn‘ferept manners., qftentlmes for pre- and pggt- LPS (red) B(Ie:zk : 1'24 4'29 0'02 to be a significantly larger sample size with alterations in
shaping th69 ||fe_ h_IStOHGS of species and their innate immune & PBS (b'“e)é”J?Ctzd %rabs VPre| 1 | 03 | 133 | 0.26 methodological practices. The null hypothesis is supported in
responses” It Is important to unders.tand. resource laIIocatlon using mean and standard error CW | 1 |044 456|005 relation to experimental conditions, but the opposite

and immune response and function in wild populations, so hypothesis is supported in relation to microparasite effect on

our study focuses primarily on whether a microparasite PBS control crabs. While our study is a first step in

challenge would induce an immune response and ) investigating the immune response in the invasive range,

Subsequer?t alterations in energy expenditure in a novel Table 2: ANCOVA analysis further experiments comparing native and invasive parasite

host, Hemigrapsus sanguineus. Bacterial killing assay’ & colony counts of |09'trs_ﬂ§f0m;e_|§1t bacteria response would allow us to infer if our results are due to the

:, illing abili - SO A
Hemigrapsus sanguineus - . - J apiiity altered selective regime in the invasive range.
In order to measure bacterial killing ability of pre- and post- injection o
»  An omnivorous? Asian shore crab originating from Japan crabs, we utilized a bacterial killing assay using V. alginolyticus. \We DF " gq [ value Pr(>F) Future Directions
hich tablished an invas ot th used a pipette to withdraw 20 pL of hemolymph from a sterilized b Treatm . | o0 016 | 069 | - L
WnICNh NhasS estanilisnead an |nva§|ve popuiation on | e puncture wound in the walking leg membrane. We added to 500 L of . | Pre — .P‘jst BT:k VTNV For a comprehens!ve gtudy of thlsllnvaswe modgl S Immune |
Nevy England coast for'apprOX|mater 30 gene.ratlons PBS aliquots and froze at -80°C for 1 hour to lyse the hemocytes. We Figure 2: Bacterial killing abilty for pre- and ogBK response, future directions would include assessing the following:

* Native-range H. sanguineus are often faced with a made 1:100, 1:1,000, and 1:10,000 serial dilutions of a centrifuged post- LPS & PBS injected crabs using mean | ", | 1 | 095 | 051 ] 049 o o .
variety of macroparasites, but invasive-range species and washed 3 hour culture of V. alginolyticus. Different overnight and standard error cw|] 1 [000]000] 0.8 1.Is there a relationship between bacterial killing ability and
are not; however, it is still infected by microparasites cultures were used for each block of 3-4 crabs per treatment, which encapsulation? |
such as viruses and bacteria, which are ubiquitous in the contributes to the variability of this assay. We thawed frozen 2.s there a relationship bcfa)tween encapsulation ana
marine environment hemolymph and added to aliquots of measured culture dilutions, then - - - a. Hechy’fe denstt)y.

. Th tant threat ' £ microparasite infection m incubated in a 30° C shaker for 1 hour. We then plated onto TCBS - . . b. Respiration rate | o

e Consla ea 0, ICroparasite | eC.IO ay | lates, incubated overnight at 30° C, and then counted individual 2 . . 3.Is there a relationship between hemocyte density and respiration

compromise the Crab.s.resources ana re.dlrect them into colonies on each plate. An ANCOVA analysis of log-transformed e e rate?

immune defense, so it is useful to know if these types of killing ability was run. Image 2 . e Ny
challenges are costly. I T ————

—— y © . — e ° 1. Ardia, "Bacteria Killing Assay Using Agarose Plates.”, 2008.
Objectlves o " 2. Griffen, Bd, M. Vogel, L. Goulding, and R. Hartman. "Energetic Effects of
o 05 s 2 25 Diet Choice by Invasive Asian Shore Crabs: Implications for Persistence
e When Prey Are Scarce.” Mar. Ecol. Prog. Ser. 522 (2015)

* Establish a protocol to measure the microparasitic kiling Figure 3: Relationship between bacterial growth and Prio of mune Sysem Acttion o Bumblebes Worers- Soence (2000

apility of crab hemolymph using Vibrio alginolyticus == energy expenditure 4. Rolff, J., and M. T. Siva-Jothy. "Invertebrate Ecological
- A I Immunology.”Science (2003)

o |nvestigate short-term energy demand (Via respiration ‘ R . i N | | | 5. Sheldon, Ben C., and Simon Verhulst. "Ecological Immunology: Costly

rate) in response to microparasite challenge Control plate Culture + hemolymph Table 3: Results of linear mixed effects regression Parasite Defences and Trade-offs In Evolutionary Ecology.” Trenas in
Respirometry for the relationship between bacterial growth and O, gCCZ?’OEYM& ’T_VO/Ut’O”d(;9g6) o Soat o st L
L . N | . consumption (block included as random effect - £UK, Viariene, and ANCrew M. S1oei. “immune Letense and Host Liie

* Investigate if there is a relationship between supposed plion | ) History.” Am Nat (2002)

immune stimulation and bacterial killing ability A Qubit Respirometer was utilized to measure oxygen consumption Estimate | Std. Error | TValue | pr(>[t])
in pre- and post- injection crabs. The crabs were allowed to (Intercept) 030 | 1028 | 003 0.98 — Acnowledgemnts . .
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