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Study on the Genotypes and Sequence Characteristics of Hanta Virus. Sheng Xin, Chen Suhong,Lan Yinghua,Chen Guolin,Guo Wei,
Wang Kaili,Li Yongguo. The First Affiliated Hospital of Harbin Medical University, Department of Infectious Diseases , Heilongjiang 150001 ,
China

Abstract Objective To study the genotypes and sequence characteristics of hantavirus carried by patients of HFRS in Heilongjiang
province. Methods Whole blood from 60 patients with the clinical diagnosis of HFRS was collected. All cases were tested with gold
standard assay,40 cases of which were positive,20 cases negative. Then the Hantaviruses RNA from the blood clots were extracted. Geno-
typing Hantaviruses in Heilongjiang was Analyzed using RT - Nest — PCR and gene sequencing. The universal primers of hantavirus M
gene (MOF,MOR) and the M gene — specific primers of HTNV and SEOV ( HTNMF, HTNMR; SEOMF,SEOMR ) were designed and
uesed in Nest — PCR. All products were collected and completed sequencing. A nucleotide homology analysis was done on the gene se-
quence and the other HV sequence, and phylogenetic tree of M gene was builf. Results Totally 19 cases of HFRS antibody positive and
1case of HFRS antibody negative were amplified by HTN genotype specific primes successfully. 1 case of HFRS antibody negative was am-
plified by SEO genotype specific primers. Generally, the hantavirus strains were mainly HTN and SEO genotype in Heilongjiang province,
and HTN genotype mostly. The results of homology analysis of nucleotides and amino acid and the Phylogenetic tree indicated that the vi-
rus strains in Heilongjiang province were highly homogenous. Compared to the strains in the GenBank of other area,the HTN and the strain

76 — 118 were high homology, and so were the SEO and Z37. Conclusion Most HV infections in Heilongjiang Province were caused by
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HTN genotype. The nucleotide and deduced amino acid sequences of HTN and the strains in the GenBank of other areas had some differ-

ences. The HTN and 76 — 118 were closer in the phylogenetic tree, and the SEO appeared to be closer to the Z37. Combined with clinical

symptoms, we found that the clinical symptoms were more similar when the strains that caused them were closer in the phylogenetic tree.

Key words Hemorrhagic fever with renal syndrome ; Hanta virus; M gene; Virus genotyping; Phylogenetic
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3 40 | 52 - 96.6 |95.6 | 95.3 |95.8 [99.0 |58 |99.5 | 953 |96.1 | 98.2 |95.8 |96.1 |96.9 |98.7 |96.3 |98.2 |58 |89.6 |84.3 |84.6 |89.8 |83.8 |71.3 |84.9 |71.0 /898 836|708 713 3 sx11.seq
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14 |11 /19|43 |13 |19 |21 |49 |43 |49 |38 |55 |11 |41 - 953 |97.4 |956 948 956 953 |90.3 |83.8 |83.0 |90.1 (901 |70.5|83.3 |70.2 /901 |833|705|71.0| 14 sx3.5e0
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1 2 [ 3 4 5 6 7 8 9 10 |11 [ 12 |13 |14 (15 |16 | 17 |18 | 19 |20 |21 | 22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32
1 -1DUU 99.2 100.0/100.0{100.0{100.0/99.2 |100.0/ 98.2 |100.0{100.0/99.2 |100.0/ 99.2 |99.2 |97.6 | 99.2 | 98.4 |100.0/99.2 |95.3 | 945 |99.2 [99.2 | 787 |94.5 [78.7 |99.2 | 94.5 |787 787 | 1 sx1.seq
2 |00 - 99.2 100.0/100.0/100.0{100.0/99.2 |100.0/98.2 |100.0{100.0/99.2 |100.0/99.2 |99.2 |97.6 |99.2 |98.4 |100.0/99.2 | 953 | 945 |99.2 |99.2 |78.7 |94.5 |78.7 |99.2 |94.5 |787 |78.7 | 2 sx10.seq
3 (08|08 93.2/99.2 |99.2 |99.2 100.0/99.2 100.0/99.2 | 99.2 1100.0{89.2 | 98.4 |98.4 [98.4 [100.0/99.2 |99.2 |98.4 |953 |95.3 |98.4 [98.4 |787 /953 (787 |98.4 |94.5|787 |787 | 3 sx11.seq
4 00 00|08 -IUD 0(100.0{100.0/ 39.2 |100.0/ 98.2 [100.0{100.0/99.2 |100.0/99.2 | 98.2 |97.6 |99.2 | 38.4 |100.0/98.2 |95.3 | 945 |99.2 [99.2 | 787 945 |78.7 |99.2 |94.5 |787 |787 | 4 sxl12.seq
5 |00 00|08 |00 100.0/100.0/99.2 [100.0/99.2 |100.0/100.0/99.2 [100.0 99.2 |99.2 |97.6 |99.2 | 984 |100.0/99.2 |953 94,5 |99.2 |99.2 |78.7 |945 |78.7 |99.2 |945 787 |787 | § sx13.seq
6 |00 00|08 |00]00 -100.0 99.2 |100.0/98.2 |100.0{100.0/99.2 |100.0/99.2 | 99.2 |97.6 | 99.2 | 38.4 |100.0/99.2 |85.3 | 945 |99.2 [89.2 |78.7 |94.5 (787 |99.2 |94.5 |787 |787 | 6 sxld.seq
7 |00 /00|08 |00 00|00 - 99.2 |100.0/98.2 [100.0{100.0/99.2 |100.0/99.2 | 99.2 |97.6 |99.2 | 38.4 |100.0/99.2 |95.3 | 945 |99.2 [99.2 | 787 |94.5 (787 |99.2 |94.5 |787 |787 | 7 sul5.seq
8 |08 08|00 |08 08|08]|08 99.2 |100.0/99.2 [99.2 |100.0/99.2 |98.4 |98.4 |98.4 |100.0/99.2 [99.2 |984 1953|953 |98.4 |98.4 |787 |953 |78.7 |984 (945|787 |787 | 8 sx16.seq
9 |00 00|08 |00 0000|0008 - 99.2 |100.0/100.0/99.2 |100.0/99.2 |93.2 |97.6 |99.2 |98.4 |100.0/99.2 | 95.3 [94.5 |99.2 | 89.2 |78.7 |94.5 |78.7 [99.2 (945 |78.7 |787 | 9 sx17.seq
10 |08 |08 |00 08|08 |08 |08 00|08 - 99.2 |99.2 100.0/99.2 | 984 | 96.4 (984 |100.0/99.2 |99.2 984 |953 |953 |98.4 [98.4 |787 953|787 |984 945|787 787 | 10 sx18.seq
11 |00 |00 08 | 00|00 00|00 08|00 08 -100 0]99.2 [100.099.2 |99.2 |97.6 |99.2 | 98.4 |100.0/99.2 |95.3 |94.5 |99.2 |99.2 |78.7 | 945 |78.7 |99.2 | 945|787 |787 | 11 sx19.seq
12 |00 |00 |08 | 00|00 | 00|00 08|00 0800 - 99.2 |100.0/99.2 |89.2 |97.6 |99.2 [98.4 |100.0/99.2 |95.3 | 94.5 |89.2 |99.2 |78.7 |94.5 |78.7 |99.2 [94.5 |78.7 |78.7 | 12 su2.seq
13 |08 |08 |00 |08 |08 |08 |08 00|08 |00 08|08 -992 984 984 |984 |1000/39.2 892 984 /953 |953 |98.4 (984 |787 953|787 |984 945|787 787 | 13 5x20 seq
14 |00 |00 |08 | 00|00 00|00 08|00 08 00|00 08 - 99.2 /99.2 (976 |99.2 | 98.4 [100.0/98.2 |95.3 |945 |99.2 (99.2 |78.7 |94.5 (787 [99.2 |94.5 |787 |78.7 | 14 sx3.seq
@ |15 |06 |08 (16|08 08|08 |08|16|08 16|08 |08 |16 |08 - 98.4 |96.9 |98.4 |97.6 |99.2 | 98.4 | 945|937 |98.4 |98.4 |78.0 |94.5|78.0 | 984 [937 |78.0 |78.0 | 15 sxd.seq
§ 16 |08 |08 |16 |08 |08 08 |08 16 |08 |16 08 |08 |16 |08 |16 96.9 |98.4 |97.6 |93.2 | 98.4 | 945|937 |98.4 | 984 |78.7 [93.7 |78.7 984 (937|787 |78.7 | 16 sub.seq
§ 17 [ 24124 |16 |24 |24 24|24 |16 |24 |16 |24 (24 |16 |24 |32]32 - 984 |97.6 |97.6 |96.9 |95.3 |93.7 |96.9 |96.9 |78.0 | 937 |78.0 |96.9 929 |78.0 |780 | 17 sub.seq
S |18 08|08 |00 /08|08 |08|08|00 08|00[08|08[00|08)16 1616 -992 892|984 1953 (953|984 (984|787 953|787 |984 |94.5|787 787 | 18 sx7.seq
19 (16 |16 |08 |16 |16 |16 |16 |08 |16 |08 |16 [16 |08 |16 |24 | 24 | 24 | 08 -BBA 976 945|945 |97.6 |87.6 |78.0 |94.578.0 |876 |93.7 |78.0 |78.0 | 19 sx8.seq
20 |00 |00 |08 00|00 |00 00|08 |00 08|00 00|08 |00 080824 /08|16 - 99.2 (953 |945|99.2 |99.2 |787 |945|78.7 |99.2 945 |78.7 |787 | 20 sud.seq
21 |08 |08 |16 08|08 |08 08 |16|08 16|08 |08 16|08 16 16|32 16|24 |08 - 96.1 |95.3 100.0{100.0/79.5 |95.3 |79.5 [100.0/95.3 |79.5 |79.5 | 21 76-118.seq
22 |49 |49 |49 49 |49 (40 |49 49 |49 |49 |49 |40 |49 |49 |57 57 |40 |49 |57 |49 |40 -QEI 96.1 |96.1 |78.7 |[953 |78.7 |96.1 |97.6 |78.7 |787 | 22 84FLi.seq
23 |57 |57 |49 |57 |57 |57 |57 |49 |57 49 |57 |57 |49 |57 66 |66 |66 |49 |57 |57 |49 | 40 -553 953|787 |976 787|953 |96.9 | 787 |787 | 23 Ad.seq
24 |08 |08 |16 08|08 |08 08 |16|08 16|08 |08 |16 |08 16 |16 |32 16|24 |08 00 4049 - 100.0/79.5 | 95.3 |79.5 [100.0/95.3 |79.5 |79.5 | 24 C1-1.seq
25 |08 |08 16 | 08|08 08|08 16|08 |16 08|08 |16 |08 16 16 32|16 |24 |08 |00 40 48|00 -795 953 |79.5 |100.0/95.3 | 79.5 |79.5 | 25 C1-2.seq
26 |251|251 1251|251 |251 | 251 |251 |25.1 251 |251 |25 (251 |25 |25.1 |26.2 |25 |26.2 |251 |26.2 (251 |24.0 (251 (251 |24.0 | 24.0 - 78.7 |100.0/79.5 | 78.7 [100.0/100.0| 26 HB55.seq
27 |57 |57 |49 (67 |57 |67 |57 |49 |67 49 |67 |57 |49 |57 57 |66 |66 |49 |57 |57 49|49 |24 |49 |49 251 - 78.7 |953 | 961 |78.7 |787 | 27 HV114.seq
28 (251|251 (251 251 251 [251 | 251 | 251 (251 (251|251 | 251 |251 (251 |26.2 |251 |26.2 [251 [26.2 | 251 | 240 |251 (251 | 240|240 | 0.0 [251 -795 78.7 [100.0{100.0| 28 L99 seq
29 |08 |08 16| 08|08 08|08 16|08 |16 08|08 |16 |08 |16 |16 32|16 24 |08 00 40|49 |00 |00 |240] 49 240 - 953|795 795 | 29 Lee.seq
30 |57 |57 |67 67 |57 |67 |57 |67 |67 |57 |67 |57 |57 |57 66 |66|75|57 66|57 |49 |24 |32|498 |49 (265140 (26149 - 787 1787 | 30 Z10.seq
31 [251 |251|251 251|251 |251 |251 251|251 251|251 | 251 |251 |251 (262 |251 |26.2 |251 |26.2 |251 |24.0 | 251 |251 |24.0 |240 | 0.0 |251 | 0.0 |240 |251 -1DI]D 31 737 seq
32 251 (251 251 (251|251 |251 | 251 (251 |[25.1 | 251 [25.1 | 251 |25.1 |[251 |26.2 (251 |26.2 |251 [26.2 [25.1 |24.0 | 251 | 251 (24.0 [24.0 | 0.0 (251 | 0.0 |24.0 (251 | 0.0 - 32 sx21.seq
1 2 3 4 5 6 L 8 9 10 |11 [ 12 |13 |14 (15 |16 |17 |18 | 19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 | 30 [ 31 |32
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