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Table 1 The list of 23 WHO reference strain used in the phylogenetic tree
Genotype Reference strains N gene accession Status
A Edmonstomr-wt USA/54 U01987 Active
Bl Yaounde.CAE/ 12 83 U01998 Inactive
B2 Libreville. GAB/ 84 U01994 Active
B3 New York.USA/94; Ibadan. NIE/ 97/ 1 146753; AJ232203 Active
Cl Tokyo. JPN/ 84/ K A'Y043459 Active
Cc2 M aryland. USA/ 77; Erlangen. DE U/ 90 M 89921; X 84872 Active
D1 Bristol. UNK/ 74 D01005 Inactive
D2 Johannesburg. SOA/ 88/ 1 U64582 Active
D3 Illinois. USA/ 89/ 1 uo01977 Active
D4 M ontreal. CAN/ 89 U01976 Active
D5 Palau. BLA/93; Bangkok. THA/93/1 146758; AF079555 Active
D6 New Jersey. USA/94/ 1 146750 Active
D7 Victoria. A US/ 16 85; Illinois. USA/ 50 99 AF243450; AY 037020 Active
D8 M anchester. UNK/ 30 94 AF280803 Active
D9 Victoria. A US/ 12 99 AF481485 Active
D10 Kampala. UGA/ 50 00/ 1 AY923185 Active
E Goettingen. DEU/ 71 X'84879 Inactive
F M Vs/ Madrid SPA/94 SSPE X 84865 Inactive
Gl Berkeley. USA/ 83 uo01974 Inactive
G2 Amsterdam. NET/ 49 97 AF171232 Active
G3 Gresik. INO/ 17 02 AY184217 Active
H1 Hunan. CHN/93-7 AF045212 Active
H2 Beijing. CHN/ 94-1 AF045217 Active
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Figure 1 The phylogenetic tree of MV Shanxi. CHN/20 09 1, WHO 23 genotype reference strains and
2009 D4 genotype representative strains, based on the 450 nucleotides sequence of 3" terminus of N gene
4 D4 2 D4 ( MVV Shanxi.
CHN/ 20 09 1) N COOH 450 150
D4 (MVi/ 23  WHO
Shanxi. CHN/20 09/1) N COOH 450 Table 2 The comparison of nucleotide and amino acid
homology analysis betw een M Vi Shanxi. CHN/20. 09/1 and
150 23 WHO
WHO 23 genotype reference strains
’ . Nudeotide Amino add
MVi/Shanxi. CHN/20 09/1 WHO D4 Genotype reprosentative | (%) homalogy(%)
M ontreal. CAN/ 89 D4; Montreal. CAN/ 89 97 30 96 70
0 0 H1: Hunan. CHN/93/7 90 40 88 00
97 3A 9a 7%, A: Edmonstomrwt. USA/ 54 92 70 89 30
H1 Hunan. CHN/93/7 Bl. Y.aoun%ie. CAE/12 83 90 70 88 70
B2: Libreville. GAB/ 84 90 70 88 70
90 4% 88 0%; 21 B3: New York. USA/ 94 91 20 89 30
Cl: Tokyo.JPN/84/K 92 90 88 70
C2: M aryland. USA/ 77 90 70 86 70
89,3% . 794.9% .86 7% ~94 0%( 2). D1 Bristol UNK/74. 93 60 92 00
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. Nucleotide Amino acid
Genoly pe representative

homology(%) homology( %) 2009 D4 )
D2. Jo.han.neshurg. SOA/88/ 1 A 00 92 70 Shanghai*19 1/ Chi-
D3: Ilinois. USA/89/1 . 00 93 30
D5: Palau. BLA/ 93 . 90 94 00 na-vaccine o
D6: New Jersey. USA/94/1 91. 80 90 00 . .
D7: Victoria. AUS/ 16 85 % 20 93 30 : MVi/Shanxi. CHN/20. 09/1 2009
D8: M anchester. UNK/ 30 94 9. 60 91 30 . . D4
D9: Victona AUS/ 12 99 A 40 93 30
D10: Kampala. UGA/ 50 00/ 1 91. 60 88 00
E: Goettingen. DEU/71 91. 60 88 00 98 0% ~100¢ 97 3% ~100%:
F. Madid. SPA/94/SSPE 9L 60 88 70 - 0% % 3% %s
G1: Berkeley. USA/83 8. 80 89 30 90 7% 87 3%;
G2: Amsterdam. NET/49 97 8. 80 88 70 ( 3)
G3: Gresik. INO/ 17 02 0. 40 88 00 °
H2: Beijing. CHN/94/ 1 8. 30 88 70

3 (MV¥ Shanxi. CHN 20. 09/ 1) D4 .

Table 3 The comparison of nucleotide and amino acid homology analysis betw een M Vi/ Shanxi. CHN/20 09 1,

2009 D4 genotype representative strains and Chinese measles vaccine strain

Strain name 1 2 3 4 5 6 7 8 9 10 11
1. M Vi/Shanxi. CHN/20 09/ 1 1000 1000 0993 0993 0987 0987 0987 (0973 0973 (O 873
2 MVi/New York USA/22 09 1 000 1000 0993 0993 0987 0987 0987 0973 0973 (O 873
3 MV¢ Quebec CAN/6 09 0998 0 998 0993 0993 0987 0987 0987 0973 0973 0 873
4 M Vi/Bagalkot IND/07 09 0998 0998 0 99 1000 0993 0993 0993 0980 0980 0 880
3 MV¢New York USA/8 09 0998 0998 Q9% 1000 0993 0993 0993 0980 0980 0 880
6 M Vg Moscow. RUS/ 15 09 099 099 0993 0998 0 998 0987 0987 0973 0973 0 873
7 M V¢ Califomia USA/4 09 0993 0993 0991 099 099 0 993 1000 0973 0973 0 873
8§ M V¢ Ontaria CAN/22 09 0993 0993 0991 099 099 0993 1 000 Q0973 0973 0 873
9 M V¢ Moscow. RUS/ 12 09/2 0982 0982 0980 0984 0984 0982 0980 0 980 1 000 0 873
10 M V¢ Moscow. RUS/6 09 0980 0980 0978 0982 0982 0980 0978 0978 0 993 0 873
11 Shanghai-191/ China-vaccine 0907 0907 094 099 099 097 0904 0904 0911 00913
Note: lowerleft triangle is the homology for nucleotide acid, and upperright triangle is the homology for amino acid
The numbers listed in the first line represent the strains, which were corresponding to the strainsin the left column of the Table 3
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The First Imported Measles Case Associated with Genotype D4 Measles Virus in
China
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Abstract: This study reported the first imported measles case associated with genotype D4 measles virus in
Shanxi province in China. The clinical specimen of throat swab was inoculated into Vero/SLAM culture to
isolate the virus. A RT-PCR( Reverse transcription polymerase chain reaction, RT-PCR)was performed to
amplify the 676 nucleotides sequence corresponding to the carboxyl terminus of measles virus nucleoprote-
in. The phylogenetic tree based on the 450 nucleotide acids of carboxyl terminus of N protein was construc-
ted and the homology similarity was analyzed. The Shanxi isolate M Vi/Shanxi. CHN/20.09/1 was clus-
tered within the same genotype group with WHO genotype D4 reference strain, Montreal. CAN/89, and
the homology of nucleotide acid between Shanxi isolate and WHO genotype D4 reference strain was 97.
3%. The homology of nucleotide acid and amino acid betw een Shanxi isolate and 2009 genotype D4 repre-
sentative strain circulating in USA, Canada, India and Russian were 98.0%-100% and 97.3 %-100%;, re-
spectively. These results showed that the virus isolated from the imported measles case was genoty pe D4.
This is the first report that the genotype D4 measles virus was imported and isolated in China. It is impor-
tant to accumulate baseline data of China and help to measure transmission pathways and to clarify epide-
miological links.
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