Collection/generation methods
Wild field voles Microtus agrestis were trapped in Kielder Forest, Northumberland, UK. Trapping was conducted over a total of 46 sessions from March to October in 2015-17, at approximately two week intervals. At each session we trapped voles at four different sites at least 1 km apart. During the course of the study, three sites were reassigned due to practical constraints, giving a total of seven different sampling sites. At each site, 197 Ugglan traps were laid out in a grid pattern with approximately 5m between traps. Trapping sessions lasted three days, with traps checked morning and afternoon. 
Voles were marked with unique PIT tags on first capture. On the first capture of each session for a given individual, we recorded sex and reproductive status (ascended or descended testes for males; pregnant, lactating, perforate or imperforate vagina for females) from visual inspection. We measured body length from snout to vent and total body mass. A small blood sample (up to 50 µl) was taken from the tip of the tail and stored in RNAlater at -20°C for a maximum of 5 days before being transferred to -80°C for longer term storage.
Nature and Units of recorded values
File long_blood_qpcr_FV.2.csv contains the following fields: 
bloodNum	Blood tube ID
site		Trapping site
dateCapt	Capture date
session		Capture session within year
gridTreat	treatment on trapping grid
trapsOut	Number  of traps used
trapsWorking	Number of traps working
ope		Operator
timeGrid	Time onto the grid
timeOut	Time leaving the grid
trap		Trap ID
species		Species caught (bank vole, BV, wood mouse WM, field vole FV)
chip		Chip ID
NRW		New capture/recapture/within week capture
alive		Alive or Dead
age		Age (Adult, sub-adult, juvenile)
sex		Sex (male/female/unknown)
repro	Reproductive state: Male:A,D,S. Female: Lactating(L), pregnant(G), perforated(P) or non-perforated(N) 
bodyW		Body mass (g)
bodyLen	Body length (mm)
pelvCond	Fat score pelvis (1-5; low-high)
dorsalCond	Fat score pelvis (1-5; low-high)
bodyCond	Fat score body (1-5; low-high)
miteLaela	Number of Laelapidae
miteListro	Number of Listrophoridae
miteMyo	Number of Myocoptidae
tick		Number of ticks
flea		Number of fleas
treat		Anti-parasitic treatment
frontline	dose frontline (ul)
profender	dose profender (ul)
tailNum	Tude number tail tissue
comments	Comments
enteredBy	Comments entered by
entryDate	Data entry date
scrotal		Scrotal (T/F)
preg		Pregant (T/F)
perforate	Perforate vagina (T/F)
lact		Lactating (T/F)
year		Capture year
session2	Capture session within study
treatDue	In treatment group (T/F)
totTreat	Total number of treatments
prevTreat	Previous treatment
qPCR.plate1	qPCR plate 1 ID
AR		relative concentration of AR
CD8A		relative concentration of CD8A
FOXP3		relative concentration of FOXP3
GATA3	relative concentration of GATA3
IL10		relative concentration of IL10
IL17		relative concentration of IL17
IL1B		relative concentration of IL1B
IL4		relative concentration of IL4
INFG		relative concentration of INFG
ORAI1		relative concentration of ORAI1
qPCR.plate2	qPCR plate 2 ID
CD86		relative concentration of CD86
CD99L2	relative concentration of CD99L2
COL1A1	relative concentration of COL1A1
CTGF		relative concentration of CTGF
FIZZ1		relative concentration of FIZZ1
GPX1		relative concentration of GPX1
IL1RN		relative concentration of IL1RN
IRF9		relative concentration of IRF9
TGFB		relative concentration of TGFB
TXNDR2	relative concentration of TXNDR2
qPCR.plate.3	qPCR plate 3 ID
APOBR	relative concentration of APOBR
BAB		relative concentration of BAB
BAR		relative concentration of BAR
IL1RAP	relative concentration of IL1RAP
INSR		relative concentration of INSR
IRF2		relative concentration of IRF2
MPR2		relative concentration of MPR2
NOS2		relative concentration of NOS2
SENS3		relative concentration of SENS3
TOLLIP	relative concentration of TOLLIP

Experimental design/Sampling regime
M. agrestis were live-trapped from natural populations in Kielder Forest, Northumberland, UK, from 2015-2017 across seven different sites, each a forest clear-cut. At each site, 150-197 Ugglan small mammal traps (Grahnab, Sweden) were laid out in a grid spaced approximately 3-5 m apart. Our study was divided into longitudinal (individuals sampled live, multiple times) and cross-sectional components (individuals sampled following culling), details below. 

Fieldwork and laboratory instrumentation
We used SYBR green based Q-PCR to measure the expression levels of a panel of immune-associated genes in blood from our longitudinal animals. The choice of our panel of genes was informed by (i) known immune-associated functions in mice, combined with (ii) significant sensitivity of gene expression to environmental or intrinsic host variables in our previous studies (Jackson et al. 2011, 2014). 
Calibration steps and values
All primer sets were designed de novo in-house and validated (to confirm specific amplification and 100 ± 10% PCR efficiency under assay conditions). Ywhaz and Actb were employed as endogenous control genes. We extracted RNA from splenocytes conserved in RNAlater using the Mouse RiboPure Blood RNA Isolation Kit (ThermoFisher), according to manufacturer’s instructions. RNA extracts were DNAse treated and converted to cDNA using the High-Capacity RNA-to-cDNA™ Kit (ThermoFisher), according to manufacturer’s instructions, including reverse transcription negative (RT-) controls for a subsample. SYBR green-based assays were pipetted onto 384 well plates by a robot (Pipetmax, Gilson) using a custom programme and run on a QuantStudio 6-flex Real-Time PCR System (ThermoFisher) at the machine manufacturers default real-time PCR cycling conditions. Reaction size was 10 µl, incorporating 1 µl of template and PrecisionFAST qPCR Master Mix with low ROX and SYBR green (PrimerDesign) and primers at the machine manufacturer’s recommended concentrations. We used three standard plate layouts for assaying, each of which contained a fixed set of target gene expression assays and the two endogenous control gene assays (the same sets of animals being assayed on matched triplets of the standard plate layouts). Unknown samples were assayed in duplicate wells and calibrator samples in triplicate wells and no template controls for each gene were included on each plate. Template cDNA (see above) was diluted 1/20 prior to assay. A main calibrator sample (identical on each plate) was created by pooling cDNA from the splenocytes of many different voles from the study site. As Tollip, Il1rap and Irf2 were relatively poorly represented in this main calibrator sample, a synthesised 478 bp gene fragment containing the amplification target for each of these genes was used as an additional calibrator sample (at 10 × 105 copies µl-1) in these cases. Samples from different field sampling groups were dispersed across plate triplets, avoiding confounding of plate with the sampling structure. Gene relative expression values used in analyses are RQ values calculated by the QuantStudio 6-flex machine software according to the ∆∆Ct method, indexed to the appropriate calibrator samples. Melting curves and amplification plots were individually inspected for each well replicate to confirm specific amplification.
We quantified infections by microparasites (Babesia microti and Bartonella spp.) in longitudinal blood samples using SYBR green based Q-PCR targeted at pathogen ribosomal RNA genes (B. microti: 18S; Bartonella spp.: 16S). Full details, including primers sequences, can be found in Wanelik et al. (2019). We validated our diagnostic results by comparing our PCR RQ values to independent data for a subset of voles from the cross-sectional component of our study with mapped genus-level pathogen reads from RNASeq analysis of blood samples (n = 44). We found the two data sets strongly corroborated each other (B. microti, r2 = 0.81, p < 0.001; Bartonella spp., r2 = 0.81, p < 0.001).
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