
Figure S1. Neutrophil counts in surviving versus non-surviving controls infected with virulent R. rickettsii 

strains. Circulating neutrophil counts are shown for control dogs infected with Morgan (black) or Sheila 

Smith (red) strains, stratified by survival outcome. Neutrophil values are plotted longitudinally for surviving 

(hatched bars) and non-surviving (solid bars) animals. In both Morgan and Sheila Smito infection 

challenge groups, animals exhibiting fatal disease outcomes had higher neutrophil counts close to termina 

days compared with animals having less severe disease development and progressed to survival 

outcomes for the same time periods of assessment; the results were significant for the Morgan group (p = 

0.014). Data are presented as mean ± SEM.  Statistical significance was determined by one-way ANOVA.



Figure S2. Histopathological findings in unvaccinated dogs that survived virulent R. rickettsii infection. Survived unvaccinated dogs (PBS, PHS, 

KTT, RBU) also exhibited limited histological alterations relative to animals succumbed to death. Lesions were milder (severity scores 1–2) and 

restricted to isolated inflammatory foci in select organs, including liver, lung, or thymus for the animals overcame the severe disease progression. 



Table S1. Clinical sign scoring data 
6/3/24 6/4/24 6/5/24 6/6/24 6/7/24 6/8/24 6/9/24 6/10/24 6/11/24 6/12/24 6/13/24 6/14/24 6/15/24 6/16/24 6/17/24 6/18/24 6/19/24 6/20/24 6/21/24 6/22/24 6/23/24 6/24/24 6/27/24 7/1/24 7/8/24 7/9/24 7/10/24

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18(ONLY CONTROLS) 19 20 (ONLY CONTROLS) 21 24 28 35 36 37
PHS3 BAR BAR, QAR BAR, 1EARR QAR QAR,  2EARR, 2EYBLD QAR,  1GV, 2EARR, 2EYBLD, BAR, 1EARR, 2EYBLD BAR, 1EARR, 2EYBLD BAR, RB, 2EYBLD QAR, 1EARR, 2EYBLD, 2EYV QAR,  2EARR, 1EYV BAR, 2BB, 2EARS, 1EARR, 2EYBLD, 1EYV BAR,  2RB, 2EARR, 1EYBLD BAR,  1EARR, 1EYBLD BAR,  2EARR, 3EYBLD BAR,  2EARR, 2EARS, 2EYV, 2EYBLD BAR,  2EARR, 2EYBLD, 2EYV BAR,  2OM, 3EARS, 3EYBLD BAR,  1EARR BAR,  2EARR, 2EYBLD BAR,  2EARR, 2EYBLD, 2EYV BAR,  1EARS, 2EYBLD BAR BAR,  1EYBLD PHS3
HIT3 BAR BAR QAR QAR,  2EARR QAR,  2EARR, 2EYBLD BAR,  2TESD, 1TESR, 2EARR QAR, 2TESD, 1BR, 2EARR, 2EYBLD, EYW BAR,  2EARR, 2EYBLD BAR,  ED, 2EYBLD BAR, 2TESD, 1EARR, 3EYBLD QAR,  2TESD, 2EARR, 3EYBLD QAR,  2TESD, 1EARR, 3G, 2EYV HIT3
KTT3 BAR BAR QAR BAR BAR BAR, 2EARR BAR, 2EARR, BAR, 1EARR BAR, 1EARR BAR, 2EARR, 2EARS QAR, 2EARR, 1EYBLD QAR,  1EARR QAR, 1EARR, 1EYBLD BAR, TB, 2BB, 2EARR, 2EARS BAR, 2EARR, 2EYBLD BAR,  2TESD, 2RB, 2EARR, 2EARS, 2EYBLD BAR, 1EARR, 1EYV BAR, 1BS, 2EARR, 2EYBLD BAR, RF, 1TESD, 1BB, 2EARS, 2EYBLD BAR,  1EARR BAR,  2BB, 2EARR, 2EYBLD BAR,  2EARR, 1EYBLD BAR, 2EARR, 2EARS, 1EYBLD BAR, 1BB, 2EARS BAR, 1EARR KTT3
ISS3 BAR BAR QAR, EYD QAR QAR, 1EARR QAR,  2EARR, 2EYBLD QAR,  PG, 1GH, 2EYBLD, EYH BAR,  1EARR, 2EYBLD BAR,  1EARR, 2EYBLD BAR, RB, 2EARR, 2EYBLD QAR, 1EARR, 2EYBLD, 2EYV, EYD, EWY, 2G QAR,  1EARR, 2EYBLD, 2EYV QAR,  BB, 1EARR, 1 EYV, 2EYBLD, EYD BAR,  2BB, BS, 2EARR, 2EARS, 2EYBLD QAR,  2RB, 1EARR, 2EYBLD, EYD QAR, VR,  2BB, 1PG, 2EARR, 1EYBLD ISS3
SOT3 BAR BAR QAR QAR,  2EARR, 2OM QAR, 2EARR, 1RB, 1OM QAR,  TESS, 2EARR, 2EYBLD QAR,  2TESD, 1BR, 2EARR, 2EYBLD BAR,  1EARR BAR,  1EARR, 1EYBLD BAR, 2OM, 2EARR, 2EYBLD QAR,  2OM, 2EARR, 2EYBLD, 2EYV QAR, 1EARR, 2EYBLD, 2EYV QAR, , 2TESD, 1RB, 1EARR, 1EYBLD BAR,  2BB, 2BS, 2EARR, 2EYBLD BAR,  2TB, 2TESD, 2BB, 2RB, 1EARR, 1EYBLD BAR,  2TESD, 2BB, 2EARR, 1EYBLD BAR,  1BB BAR,  1EARR, 1EYV QAR, 3TB, 2BB, 2PG SOT3

DIS3 BAR BAR BAR QAR, 1EARR QAR,  2EARS QAR,  2RB, 1EARR QAR,  1BR, 2EARR, 2EYBLD, EYH BAR, 1EARR, 1 EYBLD BAR,  1EYBLD BAR, RB, 1OM, 2EARR, 1EYBLD QAR,  2RB, EYY, PD, A QAR, 2EARS, 2EYBLD DIS3
HVT3 BAR BAR QAR BAR, 2EARR BAR BAR,  1TESD, 2EARR QAR, 2EARR, 2EYBLD, EYH BAR,  2EARR, 2EYBLD BAR, 2EARR, BAR,  RB, 2EARR, 2EYBLD QAR, 2EARR, EYY, 2EYV QAR, 2BB, 2EARR, 1EYBLD HVT3
PBS3 BAR BAR QAR BAR,  1EARR BAR,  1EARR QAR,  OE, 2EYBLD QAR,  2EARR, 2EYBLD, BAR,  2EARR, 2EYBLD BAR,  2EARR, 2EYBLD BAR, 2EARR, 2EYBLD QAR,  2EARR, 2EYV QAR,  2EARR, 2EYBLD, 2EYV BAR,  2BB, 2EARR, 2EYBLD BAR, BB, 2EARR, 2EARS, 1EYBLD BAR, 2EARR, 1EYBLD BAR, 1BB, 2PG, 2EARR, 2EYBLD BAR,  2EARR, 2EYV, 2EYBLD QAR, 1EARR, 2EYBLD BAR,  2EARR, 2EARS, 1EYBLD BAR,  2EARR, 2EYBLD BAR,  1BB, 2EARR, 1EYBLD BAR, 1BB, 1EARR, 2EYBLD BAR, 1BS, 1EARR, 2EYBLD BAR,  1EARR BAR,  1EARR, 3EYBLD PBS3
RBU3 BAR BAR QAR BAR, 1EARR QAR, BAR QAR, 1BR, 1EARR BAR,  2EARR BAR,  2EARR BAR, 1BR, BV,  3OM, 2EARR, 2EYBLD, EWYQAR,  2BR, 1EARR, 1EARS, EYD, 2EYV QAR,  1EARR, EYD QAR,  2BB, 2EARS, 1EARR, EYD, 1EYBLD BAR,  2BB, 2EARR, 2EARS, 2EYBLD BAR, 2EARR, 2EYBLD, EWY QAR, 2BB, 2OM, 3EARS, 2EYBLD, EYW, EYD QAR, 1BR, BS, 1EARR, 3EWY BAR,  2BB, 2EARR, 2EYBLD BAR, 1BB, 3EARS, EYD BAR,  2OM, 3EARS, 2EYBLD, EYD BAR,  2EARR, 1EYBLD BAR,  1BB, 1EARR BAR,  2EARS, 1EARR, 1EYV BAR,  2EARR BAR,  1EARR, 2EYBLD RBU3
RUT3 BAR BAR QAR QAR,  2EARS QAR,  1EARR QAR, 1EARR, QAR,  2TESD, 2EARR BAR,  TESD, PG, 2EARR, 2EYBLDBAR,  1TESD, 1 BR, 2EARR, 2EYBLDBAR,  2TESD, 2EARR, 2EYBLD QAR,  2EARR, 2EYV QAR,  1EARR, 1EYV QAR,  2TESD, BLB, 1PG, 1EARR, BAR,  2TESD, 2BB, 1EARR, 1EYBLD QAR, 2TESD, 2BB, 1EARR, 1EYBLD QAR, 3AN, 3TESD, 2BB, 2PG, 2EARR, 2EYBLD RUT3

HKS3 BAR BAR, BAR BAR BAR BAR BAR BAR, 1EARR BAR BAR,  EEC BAR BAR BAR, 1EARR, 1EYV BAR,  1EARR, 1EYBLD BAR, 1EARR BAR, 1EYBLD BAR,  1EYBLD BAR, 1EARR BAR,  2EYBLD BAR BAR, 1EARR, 1EYBLD BAR, 1EARS BAR,  2EARR, 2EYBLD BAR,  2EYBLD BAR HKS3
IZS3 BAR BAR,  OE BAR,  OE BAR, OE BAR,  OE, 2EARR BAR,  OE BAR,  OE BAR,  OE BAR,  OE BAR,  OE BAR,  2EARR, OE BAR,  2EARR, OE BAR,  2EARR, OE BAR,  2OM, OE, 2EARR, 2EARS, 1EYBLD BAR, 2EARS, OE BAR, OE, 2EARR, 1EYBLD BAR, 1EARR, OE, 1EYV BAR,  OE, 2EYV BAR,  2OM, OE, 3EARR BAR, 2EARR, OE BAR, 1RB, OE, 2EARR, BAR, 1BR, OE, 2EARS, 2EYV BAR,  OE, 2EARR, 2EARS, 2EYBLD BAR, OE BAR,  OE IZS3
KDS3 BAR BAR BAR BAR BAR BAR BAR, RB, 1BR BAR BAR BAR BAR BAR BAR BAR BAR BAR,  1EYBLD BAR BAR, 1EARR, 2EYBLD, 2EYV BAR,  2EYBLD BAR BAR, 1EYBLD BAR BAR BAR, 1EYBLD BAR KDS3
PTT3 BAR BAR BAR BAR BAR, 2EARS BAR,  2EARS, 2EARR, 1EYW, 1EYBLDBAR, 1EARR, 1EYBLD BAR BAR, 1EARR BAR,  1TESD, 1RB, 1EARR, 2EYBLD BAR,  1EYBLD, 2EYV BAR,  TESS, BS, 1EARR, 1EYBLD BAR,  1PG, 2EARS, 1EYBLD BAR,  2EARS, 1EYBLD BAR,  2EARR BAR, 2LN, 1EARR BAR,  2EARR, 2EARS BAR,  2BB, 2RB, 1EARR, 2EARS, 2EYBLD BAR,  1EYBLD BAR, 1PG BAR, 2EARR, 2EYBLD BAR, 1EARR, 1EARS, 1EYBLD, 1EYV BAR, BS, 1EARR, 1EYBLD BAR, 1EARR, 1EYBLD BAR, 1EYBLD PTT3
PXT3 BAR BAR BAR,  EYD BAR,  1EARR BAR,  1EARR, EYH, EYD BAR BAR,  EYH BAR, 1EYBLD BAR,  1EARR BAR,  1EYBLD BAR,  2EYBLD, 2EYV BAR,  1EYBLD BAR,  1EYBLD, 1EYD BAR, 1EARR, 2EARS, 2EYBLD, G BAR, 1EARR, 2EYBLD BAR, 2LN, 1EYBLD BAR,  EWY BAR,  2RB, 2EARR, EWY, G BAR,  EYD, 1EYBLD BAR, 1EYBLD BAR, 1EARR, 1EARS BAR, 1BB, 1EARS, 2EYBLD BAR,  EYW BAR, EWY BAR,  2EYBLD, EYD PXT3

GLS3 BAR BAR BAR BAR BAR, 1EARS, 1EYBLD BAR BAR, 1EYBLD BAR, 2EYBLD BAR BAR, 1EYBLD BAR, BP, 1EYBLD BAR, 1EYBLD BAR BAR, 1EARR BAR, 1EARR, 2EYBLD BAR BAR, 2EARR BAR, 1EARR BAR, 1EARR BAR, 1EARR, 2EYBLD, 2EYV BAR, 1EARS, 2EYBLD BAR, 1EARR, 2EYBLD BAR, 1EARS, 2EYBLD GLS3
OFS3 BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR OFS3
JET3 BAR BAR BAR BAR, 2EARR BAR, 1EARR BAR, 1EARR BAR, 1EARR BAR BAR, 1EARS BAR, 1EARR BAR, 2EARR, 1EYBLD BAR BAR, 2EARS, 1EARR BAR, 2PG, 1EARR BAR, 1EARR, 2EARS BAR, 1EARR BAR, 1BS BAR, TESS BAR, PB, 1PG BAR, 2BS, 2EARS, 2EARR BAR, 2EARR BAR, 1EARR, 2EYV BAR JET3
KVT3 BAR, * BAR BAR BAR BAR, RM BAR, BRN BAR, 1EARR BAR BAR BAR, 1TESD, 1RB, 1OM, 1EARS BAR, 1EARR, 1EYBLD BAR, 1EARR, 1EYBLD BAR, TESS, 1EARR, BAR, 1BB, 2EARR, 2EARS BAR, 1EARR BAR BAR, 2TESR, 2EARR BAR, 1BS, 2EARR, 2EARS BAR BAR, 1EARR BAR, 1EARR BAR BAR KVT3
LWT3 BAR BAR BAR BAR BAR, 2EYBLD BAR BAR, 2EYBLD BAR BAR BAR, 2EYBLD BAR, 2EYBLD, 2EYV BAR, 2EARR, 2EYBLD BAR, 1PG, 2EARS, 2EYBLD BAR, 1EARR, 1EARS, 2EYBLD BAR, 1EARR, EYV BAR, 2EYBLD BAR, OE, 1EARR BAR, 1RB, 1EYBLD, 1EYV BAR, 2EARR, 2EYBLD BAR, 1PG, OE, 1EYBLD, 1EYV BAR, 1EARR, 1EYBLD BAR BAR, 2EYBLD LWT3

FVS3 BAR BAR BAR BAR, 2EYW BAR, 2EWY BAR, 1EARR BAR, 1PG BAR BAR BAR, 1EARR BAR, 2EARR BAR, 1EARR BAR BAR, 1EARR, 1EYBLD BAR, 1EARR BAR, 1EARR BAR, 1EARR BAR BAR BAR, 1EARR, 2EYBLD, EYW BAR, 1EARR BAR, 1EYBLD BAR FVS3
LJS3 BAR BAR BAR BAR BAR BAR BAR, 1PG BAR BAR BAR BAR, 1EARR BAR, 1EARR BAR, 1EARR, 2EARS, 1EYBLD BAR BAR BAR, 1PG BAR, 1EARR BAR, 1EARR BAR BAR BAR, 1EARR BAR BAR, 2PG LJS3
EKT3 BAR BAR BAR BAR BAR BAR BAR, 2EARS, 1EYBLD BAR BAR BAR, 1TESD, 1EARS, 1EYBLD BAR, 2EARS, 1EYBLD, 1EYV BAR, 1EYBLD BAR, 1BB, 2EARS, 1EYBLD BAR, 1BB, 1EARR BAR, 2EARS, 2EYBLD BAR, TESS BAR BAR BAR BAR, 2PG, 1EARR, 2EYV BAR, 2EARS, 1EYBLD BAR, 2BS, 1EARS BAR EKT3
JHT3 BAR BAR BAR BAR BAR, TESD BAR, 1EYBLD BAR, 1OM, GV, 1EYBLD BAR, 2EYBLD BAR BAR, 2OM, 2EYBLD BAR, 1EYBLD BAR, TESS, 2EARS, 2EYBLD BAR, 1EARS, 2EYBLD BAR, 2EARS, 2EYBLD BAR, 1EARS, 2EYBLD BAR, 2OM, 2EARS, 3EYBLD BAR, 2EYBLD BAR, 2EYBLD BAR, 3EYBLD BAR, 3EYBLD BAR, 1EYBLD BAR, 1EARR, 1EYBLD BAR, 2EARR, 2EYBLD BAR, 2EYBLD JHT3
OWT3 BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR, 1TESD, EAV BAR, 1EYBLD BAR BAR, 1BB, 1EARR, 1EYBLD, 1EYV BAR, 1EARS BAR, 1EARR BAR, 1BB, 1EYBLD BAR BAR, 1EYBLD BAR, 1EARR BAR BAR BAR, 2BS BAR OWT3

DVS3 BAR BAR BAR BAR BAR, 2EARS BAR BAR BAR BAR BAR, 1EARS BAR, 1EARR BAR, 1EARR BAR, 2EARS BAR, 1EARS BAR, 1EARR, 1EYBLD BAR, 2EARR BAR, 2EARS, OE BAR, 1EARR BAR, 2EARS BAR, 1EARS BAR, 2EARR, 2EARS BAR, 1EARR BAR DVS3
EFS3 BAR BAR BAR BAR BAR BAR BAR, 2EARS BAR, 1EYBLD BAR BAR, 2EARS, 1EYBLD BAR, 2EARS BAR, 1EYBLD BAR, 2BB, 2OM, 2EARS, 2EYBLD BAR BAR, 1EARR BAR, 1EARR BAR, 2EARS BAR, 1EARR BAR, 2EARS, 2EYBLD BAR, 1EARR, 2EYBLD BAR, 1EARS BAR, 2EARS BAR EFS3
FAS3 BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR, 1EYBLD BAR, 1EARR, 2EYBLD BAR, 1EYBLD BAR BAR, 1EARR, 2EYBLD BAR, 1EYBLD BAR, RF, 1EYBLD BAR BAR, BAR BAR, 1EYV, 1EYBLD BAR, 1EARR BAR, 1EYBLD, 1EYV BAR FAS3
FQT3 BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR, BS, 1EYV BAR BAR BAR, 2BB BAR, 2EARS, 1EYBLD BAR, 1EARS, 1EYBLD BAR BAR\ BAR BAR, 1BS, 2EARS BAR, 1BR BAR, 2EARR, 2EYBLD BAR FQT3
SKT3 BAR BAR BAR BAR BAR, TESD BAR BAR, 1EYBLD BAR, 1EYBLD BAR, 1EYBLD BAR, 2RB, 1EARS BAR, 2EYBLD, 2EYV BAR, 1EARR, 2EYBLD BAR, 1BB, 1EYBLD BAR, 1TB, 1BB BAR, 1TESD, BS, 1EYBLD BAR, 1BR, 1EYBLD BAR, TESS, 2EARS, 2EYBLD BAR, TESS, 2RB, BS, 2BR, 2EYBLD BAR, 1BB BAR, 1TESS, 1EYBLD BAR, 1EARS BAR BAR SKT3

FBS3 BAR, * BAR BAR BAR BAR BAR, 1EARR BAR BAR BAR, 2EARR BAR, 1EARR, 2EYBLD BAR, 1EARR, 2EYBLD BAR, 1EARR, 1EYBLD BAR, 1EARR, 1EYBLD BAR, 1EYBLD BAR, 1EARR BAR, 2EARR, 1EYBLD BAR, 1EARR BAR, 1EARR BAR BAR, 1EARR BAR, 2EARR BAR, 1EARR BAR FBS3
HOS3 BAR BAR BAR, 2EARR BAR, 1EARR, 1EYBLD BAR, RM BAR, 1EARR BAR, 1PG, 2EARR, 2EYBLD BAR, 1EARR, 2EYBLD BAR, 1EARR, 1EYBLD BAR, 1EARR BAR, 2EARR, 2EYBLD BAR, 2EARR, 1EYBLD BAR, 2EARR, 2EYBLD, 2EYV BAR, 2EARR, 2EYBLD BAR, 2EARR, 1EYBLD BAR, 3EARR, 2EYBLD BAR, 2EARR BAR, OE, 2EYBLD BAR, 2EARR, 1EYBLD BAR, 2EARR, 2EYBLD BAR, 1EARR, 1EYBLD BAR, 1EARR BAR, 1EARR HOS3
JZS3 BAR BAR BAR BAR BAR, 1EARR BAR BAR, 1PG, 1EARR BAR, OE BAR BAR, EEC, 1EYBLD BAR, 1EARR BAR, 1EARR, 2EYBLD BAR, 1EARR, 1EYV BAR, 1BB, 2EARR, 2EYBLD BAR, 1EARR BAR, OE, 1EYBLD BAR, 1BR, 2EARR BAR, 1EARR BAR BAR, 1EARR, 1EYBLD, 1EYV BAR, 1EARR BAR, 1EARR BAR, 1EARR, 1EYBLD JZS3
FZT3 BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR, 1EYBLD BAR BAR BAR, 2BB BAR BAR BAR, 1EARR BAR BAR, 1BB BAR BAR BAR, 1EARR BAR FZT3
GRT3 BAR BAR BAR BAR BAR, 2TESR BAR BAR BAR BAR BAR, 1TESD BAR, 2TESD BAR, 1EARR BAR, 1PG BAR BAR, 2BB, PB, 2EARS BAR, 1BB BAR BAR BAR, 1BB BAR BAR, 1EARR BAR, 2TESS, 2BS BAR GRT3

CTS3 BAR BAR BAR BAR BAR BAR BAR BAR BAR, 1EYBLD BAR BAR BAR, 1EARR BAR, 1BB, 1EARS, 1EYV BAR, 1EARR, 1EYBLD BAR, 1EYBLD BAR, 1EYBLD BAR, 2EARR BAR BAR, 1EYBLD BAR, 1EYBLD BAR BAR BAR CTS3
GTS3 BAR BAR BAR BAR BAR BAR, 1EARR BAR, 2EARS, 1EYBLD BAR, 2EYBLD BAR BAR, 1EARR, 1EYBLD BAR, 1EYBLD BAR, 2EARS, 1EYBLD BAR, 2BB, 2EARS, 2EYBLD, 2EYV BAR, 2EARS, 1EYBLD BAR, 1EARR, 2EYBLD BAR, 1EARR, 1EYBLD BAR, 2EARR, 1EYBLD BAR, 2EARS, 1EYBLD, 2EYV BAR, 1EARR, 1EYBLD BAR, 2EARS, 1EARR, 2EYBLD, 2EYV BAR,1EARS, 1EARR, 1EYBLD BAR BAR, 2EARS, 2EYBLD GTS3
GQT3 BAR BAR BAR BAR BAR, 2EARS BAR BAR, 1TESD, 2EARS BAR BAR BAR, 2TESD, 1RB, 2EARS, 2EYBLD BAR, 2EYBLD, 1EYV BAR, 1EARR BAR, 2TESD, 2RB, 3EARS, 2EYBLD, BAR, 2TESD, 2BB, 2EARS, 2EYBLD BAR, 2EARS, 2EYBLD BAR, 2TESD, 2BB BAR, EB BAR, 2TESD, 2RB, 2EARS BAR, 3EARS BAR, 1EYBLD, 1EYV BAR, 2EARS, 2EYBLD BAR, 2EARS BAR GQT3
IGT3 BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR, 2TESD BAR, TESS BAR, 2TESD, 2RB BAR, 1PG BAR, TESS BAR BAR BAR, TESS BAR BAR BAR, BS, 1EARR BAR BAR IGT3
JQT3 BAR BAR BAR BAR BAR, TESS BAR, TESS, 1EARR BAR, TESS BAR BAR BAR, 1TESD, 1EYBLD BAR, 1TESD, 2EARR, 1EYBLD BAR, 1EARR BAR, 1TESD, 1EARR, 1EARS, 1EYBLD BAR, 1BB BAR, 2EARR, 2EYBLD BAR, TESS, 1EARR, 1EYBLD BAR, TESS, 2EYBLD BAR, TESS, 1EARR BAR, 1EARR BAR, 1EARR BAR BAR, 1EARR BAR JQT3

*=something happened with challenge. FBS=full challenge but in 2 locations, KVT 0.5 ml perivascular right leg and 0.5ml left leg IV but backflow, pushed some challenge out of the line

1=Mild 
2=Moderate OE=Otitis externa
3=Severe EYD= Eye drainage 

EARR= Ear rash
EARS= Ear redness 
OM=  Oral mucosa red 
EYW= Eyes watery
EYBLD= Eyes red/bloodshot
RM= Red marks in ears
EYH= Hemorrhage in eye
RB= Red belly 
TESR= Testes rash
TESS= Scratch on testes 
TESD=Redness on testes
BRN= Brown spot on ears
BR= Belly rashes
GH= Gum hemorrhage 
PG= Pale gums
GV= Gum vasculitis 
ED= Ear discoloration
BV= Belly vasculitis
EEC= Ear ecchimosis 
EAV= Ear vasculitis 
EYY= Eyes yellow 
PD= Possible depression 
A= Arthritis 
EYV= Eye vasculitis
G= Glaucoma
BP= Belly pigmentation 
BS= Belly scratch 
BB=Bruised belly 
BLB=Bluish belly 
RF= Rough fur 
TB= Teste bruising
PB= Pink belly
VR= Visible ribs
AN= Anemic 

VACCINE IOWA                CHALLENGE 
SHEILA SMITH

VACCINE IOWA                 CHALLENGE 
MORGAN

SHEILA SMITH CONTROLS

MORGAN CONTROLS

IOWA CONTROLS

VACCINE SHEILA SMITH CHALLENGE 
MORGAN 

VACCINE MORGAN       CHALLENGE 
SHEILA SMITH 

VACCINE MORGAN        CHALLENGE 
MORGAN



Tabel S2. Blood-derived DNAs assessed by q-PCR targeting Sca 4 gene (Stoll et al., 2026) 



Table S3. Tissue sample-derived DNAs assessed by q-PCR targeting Sca 4 gene (Stoll et al., 2026) 
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