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Rickettsia typhi as Cause of Fatal
Encephalitic Typhus in Hospitalized
Patients, Hamburg, Germany, 1940-1944

Technical Appendix

Technical Appendix Table. Information on primer and probes used for real-time guantitative PCR of Rickettsia typhi prsA gene*

PCR primer and probes Sequence Primer positioning
R. typhi strain Wilmington AE017197.1 (1)
Outer-F 5-GCTTGCAGAAGAATTCTCACTTG-3' 733310-733332
Outer-R 5-GGTACAGGTTTTTTCTCAAGCAC-3' 733488-733510
Inner-F for nested PCR 5-ACAGCTTCAAATGGTGGGGT-3' 733341-733360
Inner-R for nested PCR 5-TGCCAGCCGAAATCTGTTTTG-3' 733457-733477
R. prowazekii strain Naples-1 CP014865.1 (2)
Outer-F 5-GCTTGCAGAAGAATTCTCTCTTG-3' 726697-726719
Outer-R 5-GGCACAGGTTTTTTTTCAAGCAC-3' 726897-726875
Inner-F for nested PCR 5-CAGCGTCAAATGGTGGGATT-3' 726729-726746
Inner-R for nested PCR 5-TGCCAACCGAAACTTGTTTTG-3' 726864-726844
Probe (2)
R. typhi 5-ATCAATCAGGGCAATTAGTACCAGAA-3' 733381-733406
R. prowazeki 5-ATCAACCAGGGCAGTTAGTACCAGAA-3' 726768-726793

*Nucleotides that differ between R. typhi and R. prowazekii DNA are highlighted in boldface.

CP003398 R.typhi gcttgcagaagaattctcacttgataaagctacagcttcaaatggtggggttataggtta 60
CP003397 R.typhi gcttgcagaagaattct “ttgataaagctacagcttcaaatggtggggttataggtta 60
AE017197 R.typhi gcttgcagaagaattct “ttgataaagctacagcttcaaatggtggggttataggtta 60
Patient 3 gcttgcagaagaattctcacttgataaagctacagcttcaaatggtggggttataggtta 60
Patient 5 gcttgcagaagaattctcacttgataaagctacagcttcaaatggtggggttataggtta 60
CP014865 R.prowazekii gcttgcagaagaattctctcttgataaagctacagcgtcaaatggtgggattataggtta 60
CP003398_R.typhi cattatactaaatcaatcagggcaattagtaccagaatttgaaaataaagcgtttgecatt 120
CP003397_R. typhi cattatactaaatcaatcagggcaattagtaccagaatttgaaaataaagcgtttgcatt 120

AE017197 R.typhi cattatactaaatcaatcagggcaattagtaccagaatttgaaaataaagcgtttgecatt 120
Patient 3 cattatactaaatcaatcagggcaattagtaccagaatttgaaaataaagcgtttgecatt 120
Patient 5 cattatactaaatcaatcagggcaattagtaccagaatttgaaaataaagcgtttgecatt 120
CP014865 R.prowazekii tattatactaaatcaaccagggcagttagtaccagaatttgaacagaaagcttttgcatt 120
CP003398 R.typhi aaaagtaaatgaagtgtcaactccagtcaaaacagatttcggctggcatattataaaagt 180
CP003397_R.typhi aaaagtaaatgaagtgtcaactccagtcaaaacagatttcggctggcatattataaaagt 18

agtcaaaacagatttcggctggcatattataaaagt 180

AE017197 R.typhi aaaagtaaatgaagtgtcaactc

Patient 3 aaaagtaaatgaagtgtcaactccagtcaaaacagatttcggctggcatattataaaagt 180
Patient 5 aaaagtaaatgaagtgtcaactccagtcaaaacagatttcggctggcatattataaaagt 180
CP014865 R.prowazekii aaaagtaaatgaagtttcaactccagtcaaaacaagtttcggttggcatattataaaagt 80
CP003398 R.typhi gcttgagaaaaaacctgtacc 201
CPOO3397:R.typhi gcttgagaaaaaa 201
AE017197_R.typhi gcttgagaaaaaac 201
Patient 3 gcttgagaaaaaacct 201
Patient 5 gcttgagaaaaaacctgtacc 201
CP014865 R.prowazekii gcttgaaaaaaaacctgtgcc 201

Technical Appendix Figure. CLUSTAL O (1.2.4) multiple sequence alignment of partial prsA gene from
Rickettsia typhi and R. prowazekii reference strains and bacteria from 2 patients hospitalized with typhus

during World War Il, Hamburg, Germany, 1940-1944. GenBank accession nos. of reference strains are
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provided in alignment. The nuclectides that differ between the R. prowazekii sequence and R. typhi
sequences are highlighted. Sequences of bacteria from patients 3 and 5 are identical to R. typhi

rickettsia.
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