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[Abstract] Objective To explore the genetic relationship between the Chinese and the
foreign species of Francisella tularensis. Methods Based on our own findings and from the
literature, 17 SNP, 4 INDEL, and 12 VNTR were selected for phylogenetic analysis on 39 strains of
F. tularensis, including 10 strains of Chinese F. tularensis and 29 strains of foreign F. tularensis that
had been sequenced and published. SNP-INDEL and MLVA were used for the separation and
combination. Results Data from the combined analysis indicated that 3 strains of Chinese
F. tularensis with Japanese FSC022 were assigned to B5; 3 strains, with Swedish FSC200 to B1;
3 strains with American OSU18 to B2 and 1 strain with French FTNF002-00, German F92, and
American OR96246 to B4, respectively. 10 strains of Chinese F. tularensis were assigned to 4 clades
and the result demonstrated a wide diversity of F. tularensis subsp. holarctica in China. Conclusion A
set of simple and robust typing tools for F. tularensis subsp. holarctica were established in this study.
Based on the results, F. tularensis subsp. holarctica might have had its origins in Asia.

[Key words]  Francisella tularensis; Tularemia; Phylogeography; Single-nucleotide polymorphism
Insertion-deletion; Multiple-locus variable number tandem repeat analysis
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F1 909934 1 F GCTGTATCATCATTTAATAAACTGCTG 55
G R TTGGGAAGCTTGTATCATGGCACT
F2 909969 G F GCTGTATCATCATTTAATAAACTGCTG 55
A R TTGGGAAGCTTGTATCATGGCACT
F3 910179 A F GCTGTATCATCATTTAATAAACTGCTG 55
G R TTGGGAAGCTTGTATCATGGCACT
F4 910232 A F GCTGTATCATCATTTAATAAACTGCTG 55
G R TTGGGAAGCTTGTATCATGGCACT
F5 599580 c F CTTGAGTCTTATGTTTCGGCATGTGAATAG 50
T R CCAACTAATTGGTTGTACTGTACAGCGAAG
F6 599411 T F CTTGAGTCTTATGTTTCGGCATGTGAATAG 50
G R CCAACTAATTGGTTGTACTGTACAGCGAAG
B2 5162 A F TTAGTCTATGAGCAGCCAG 50
c R TAATATCACCAAGGTAGCC
B3 470842 A F ACGCTAGGTGTCTTGGT 50
G R CTATATCCGCTCAACAT
B4 823673 T F TAGACGCACTGGATTTAGGT 53.5
A R AACCATCACGCCACCATAAG
B5 1853699 T F TGGATCAAACAACCGT 50
C R TCTCAAGAGCTGGTGC
B6 713648 A F AGTAGTGGTAGCGAGGC 53.5
G R TACCGTTAGCCCAACAG
B12 109781 L F TACTGCCCAACATAGAG 55
A R ATCGTGATAAGGCTGGA
B16 608246 T F ATGCTAGCAAATTACCATCAAAAG 57
G R AACTCTTCTCGCCATCAACTTCTAT
B17 1743251 T F CCAAGAGCTAAATTAGCTTCAA 53.5
G R TGACCAAGAAGGTAGAGGTATTGGTT
B19 1374034 A F TTGCTACTGATGGTTTAACT 57
C R CAATACGTCACTTATGCAGTGAT
B20 1396117,789461 G F ATGGGTCGGACTATCACATC 56
A R ATTATTGTTAAACGGCATCG
B23 253121 T F GGCAACAGCAGATTCGTGAG 56
G R TGAAAGCAGGTTTAGAAGGACAG
Ftind33 512045,512063 IN TCTAAATTTAAGCAATGTTTCTAACT 53
ouT ATCATCGTATAAGAAATCAACTT
CP TCAACCTTACAGAATAAGAATGT
Ftind38 95661,95674 IN ACCCAATAAGCTCACCATCA 50
ouT ATCTTTCTCAGGTACAGACTTTA
CP AGTACTATTTGCTTATCCAAGTGAA
Ftind48 960987,961011 IN ATCCTACTAATATCAATTCCAGT 53
OUT  CCTTCAGCTTGAGTATTTTGACGT
CP ACTGTTATATTCAGTTATTTGCT
Ftind49 834341,834349 IN AAGATTAAGTGGCAATTTAC 52

OuUT TTCAACCTGGACAACCACTA
CP AGGATCCCAGTTAGGTTTAGTA
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