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Additional Methods 

Informed by the Passive Tick and Tick-borne Pathogen Surveillance Program (also 

known as the Connecticut Agricultural Experiment Station-Tick Testing Laboratory [CAES-

TTL]) and following a submission of a human-biting Haemaphysalis longicornis in 2018, 

frequent tick surveys have since been conducted in the state. These surveys have been performed 

during March–November in the towns of Bridgeport and Stratford in Fairfield County and 

Milford and Derby in New Haven County, areas in southwestern Connecticut with known 

established populations of H. longicornis (Figure) (1). Sampling sites primarily included public 

recreation areas located on the Long Island Sound, a strip of shoreline located at the tip of a 

small peninsular near the mouth of the Housatonic River, a state park on the east bank of the 

Housatonic River, and a vegetated landfill with poor habitat quality, dominated by mostly 

invasive plant species (1,2). Questing ticks were collected by dragging a 1m2 white felt or cotton 

cloth across the top of the vegetation and leaf litter (1). Dragging cloths were examined every 

10–15 min, and ticks were removed with a pair of forceps, transferred into vials containing 75% 

ethanol, and transported to the CAES-TTL. Ticks were identified to species using morphological 

keys and were corroborated by genetic analyses targeting the cytochrome c oxidase subunit 1 

(COX1) gene (3) for a subsample of the specimens, including the one tested positive for 

Ehrlichia chaffeensis. All collected ticks were stored at −80°C until they were used for pathogen 

screening and other experiments. 
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Tick surveys consisted of 26 events from 4 towns in southwestern Connecticut (Stratford 

= 5, Bridgeport = 8, Milford = 6, and Derby = 7) in April 2021–October 2024. Of the 8,700 H. 

longicornis larvae (n = 8,120), nymphs (n = 412), and adult females (n = 168) collected, 88 

females and 357 nymphs were tested for evidence of infection. DNA was prepared from 

individual H. longicornis adult female and nymph homogenates on the KingFisher Flex 

Purification System with the MagMAX Viral/Pathogen Nucleic Acid Isolation Kit 

(ThermoFisher Scientific, https://www.thermofisher.com) 

The extracted nucleic acids (DNA and RNA) were subjected to a multiplex real-time 

reverse transcription PCR assay using a Bio-Rad C1000 with a CFX96 optical module (Bio-Rad 

Laboratories, https://www.bio-rad.com). This assay was used to test ticks for 5 common 

pathogens in the Northeast: Anaplasma phagocytophilum, Babesia microti, Borrelia burgdorferi, 

Borrelia miyamotoi, and the lineage II strain of Powassan virus (Appendix Table) (4). A 

subsample of H. longicornis nymphs (n = 126) was additionally screened for evidence of 

Anaplasmataceae (including Ehrlichia and Anaplasma) using universal primers targeting a 1100-

nt portion of the 16S rRNA gene in a conventional PCR assay and based on established protocols 

(1,5). PCR amplicons were purified using a QIAquick PCR purification kit (QIAGEN, 

https://www.qiagen.com) and submitted for sequencing at the Keck DNA Sequencing Facility at 

Yale University (New Haven, CT). Sequences were then annotated using ChromasPro version 

2.1.8 (Technelysium, https://technelysium.com.au) and compared with those available in the 

NCBI GenBank. 
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Appendix Table. A subset of adult female and nymph Haemaphysalis longicornis ticks collected from Stratford and Bridgeport 
(Fairfield County, Connecticut) and Milford and Derby (New Haven County, Connecticut) and tested for 6 common tickborne 
pathogens* 
 Positive test results by pathogen 

Town 
Adult 

female Nymph 
Borrelia 

burgdorferi 
Borrelia 

miyamotoi 
Anaplasma 

phagocytophilum 
Babesia 
microti 

Powassan 
virus 

Ehrlichia 
chaffeensis 

   ospA (4) flaB (4) 16S rRNA (4) COX1 (4)  3′-UTR (4)  16S rRNA (5) 
Bridgeport 7 184 1 0 0 0 0 0 
Stratford 6 79 0 0 0 0 0 1 
Derby 68 94 1 0 0 0 0 0 
Milford 7 0 0 0 0 0 0 0 
Total 88 357 2 0 0 0 0 1 
* ospA, outer surface protein A; flaB, flagellin B; COX1, cytochrome c oxidase; 3′-UTR, 3′-untranslated region; 16S rRNA, 16S ribosomal RNA. 
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