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H and N Gene Variation Rate of Measles Virus Strain in China
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Abstract: The gene sequences of the Hemagglutinin and Nucleoprotein were downloaded from
GenBank. Bioedit7.0 softwere was used to pairwise these sequences and to construct a phylogenetic tree
to analyze the variation rate of measles virus strains. The results demonstrated that variation rate of
hemagglutinin gene was 1.33x10° in the recent 10 years, which was about 1.4-fold higher than in the
former 30 years. The variation rate of nucleoprotein gene was 1.90x107in the recent 10 years, which
was about 1.8-fold higher than in the former 30 years. These findings suggest that monitoring the
variation of measles virus should be emphasized because of the increasing variation rate in the recent 10
years.
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Tablel EI/]H':Jg/:ne sequence of measles viruses isolated in diffe-

rent years in China

Strain Accession NO Year
Shanghai-191 (Vaccine) MVU03663 1965
Changchun-47 (Vaccine) MVU03652 1965
China93-5 AF045204 1993
China94-7 AF045202 1994
China94-1 AF045203 1994
China97 MVY16096 1997
Zhejiang.CHN/99/1 AY556537 1999
Zhejiang.CHN/02/2 AY556538 2002
Zhejiang.CHN/9.05/7 DQ011608 2005
Zhejiang.CHN/9.05/8 DQO011609 2005
Zhejiang.CHN/9.05/10 DQ011610 2005
Zhejiang.CHN/10.05/2 DQO011611 2005
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Table 2 N gene sequence of measles viruses isolated in diffe-
rent years in China

Strain Accession NO. Year
Shanghai-191 (Vaccine) MVU03663 1965
Changchun-47 (Vaccine) MVU03652 1965
Zhejiang.CHN/99/1 AY556539 1999
Zhejiang.CHN/02/2 AY556540 2002
Zhejiang.CHN/16.03/7 AY556542 2003
Zhejiang.CHN/9.05/10 DQ011612 2005
Zhejiang.CHN/9.05/10 DQ011613 2005
Note: H gene and N gene of measles virus were 1854 bp and 1578 bp respect-

ively.
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Table 3 H gene variation rate of measles virus strain from 1965 to 2005 in China

) Ygar of_ Strain Variation Variation p Q Evolution Average evolution
virus isolation Number rate (%) rate(%) rate (%)
1965 Shanghai 191 0 0 0 0 0
1965 Changchun-47 1 0.05 1 0 0.05 0.10
1993 China93-5 46 2.48 3 7 2.73
1994 China94-1 67 3.61 5 9 4.00
1997 China97 83 4.48 7 9 4.93
1999 Zhejiang.CHN/99/1 83 4.48 7 9 4.93 0.20
2002 Zhejiang.CHN/02/2 83 4.48 7 9 4.93
2005 Zhejiang.CHN/10.05/2 92 4.96 8 9 5.47

Note: P stands for transition; Q stands for transversion.
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Table 4 N gene variation rate of measles virus strain from 1965 to 2005 in China

Year of . Variation Variation Evolution Average evolution
virus isolation Strain Number rate (%) P Q rate(%) rate (%)

1965 Shanghai 191 0 0 0 0 0

1965 Changchun-47 2 0.12 2 0 0.13 } 0.12

1999 Zhejiang.CHN/99/1 57 3.60 48 9 4.03

2002 Zhejiang.CHN/02/2 57 3.60 48 9 4.03

2003 Zhejiang.CHN/16.03/7 72 4.60 61 11 5.14 0.28

2005 Zhejiang.CHN/9.05/10 80 5.10 69 11 5.70

Note: P stands for transition; Q stands for transversion.
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Table .5 Year-by-year comparisons of mutation sites of H protein of measles virus strains in China

Strains 17 132 148 210 239 242 275 279 281 302 358 363 404 419 420 422 475 480 483 492 505 561 575 608 612 613
Shanghai191 P L D G S R L V. N E A K N T V L F Y N D D V K T G T
Chuangchun-47 . G

China93-5 F . . . . . . . . . . G . .

China94-7 S F N S G F | G T N A L N T G T . N

China94-1 S F N S . G | . G T N . A . . L N T G T R N .
China97 S F N S N G F | K G T N S A A P L N T . G T R N E A
Zhejina CHN/99/01 S F N S N G F | K G T N S A A P L N T N G T R N E A
Zhejina CHN/02/01 S F N S N G F | K G T N S A A P L N T N G T R N E A
Zhejina CHN/9.05/7 S F N S N G F | K G T N S A A P L N T N G T R N E A

Note: The variation of Zhejiang.CHN/9.05/7, Zhejiang.CHN/9.05/8, Zhejiang.CHN/9.05/10 and Zhejiang.CHN/10.05/2 were similar to the reference sequence,
so one of the above-mentioned sequences was represented in table5.
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Table 6 Year-by-year comparisons of mutation sites of N protein of measles virus strains in China

Strains 4 5 16 50 96 108 137 139 148 154 328 405 406 422 431 447 450 451 453 455 470 473 474 479 481 484 497 505 512 513 515 517 521 522
Shanghail91 L L K R D E I S G D S K I G bDAS Y E G GL DT S DR S T D I Y R N
Chuangchun-47 P . B . A S . L
Zhejina CHN/99/1 . . . K . . S G E N WR T G T N S . . S P . S Y E . L A . R . D
Zhejina CHN/02/Z . . R K N K S G E . . R T G T N S . . P S Y E L G R . S D
Zhejina
CHN/16.03/7 K S G E T G T N S . E S P S Y E . L . . R F D
Zhejina
CHNJ/9.05/10 P F K S G E . . R T s G T N S D . s P . S Y E K L . . R F D
Zhejina
CHN/9.05/10.2 P F K S G E . . R T § G T N S§ R . S P . S Y E K L . . R F . D
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Table 7 The comparison of H gene variation from 1965 to 2005, China

Substitution site Remain site Average
Year Strain thal evolution
site N rate N Rate rate (x10°)
1965 Shanghai 191 617 0 0.00 617 1.00
1993 China93-5 617 2 0.00 615 1.00 } 0.95
1994 China94-1 617 17 0.03 600 0.97
1997 China97 617 25 0.04 592 0.96
1999 Zhejiang.CHN/99/1 617 26 0.04 591 0.96 133
2002 Zhejiang.CHN/02/2 617 26 0.04 591 0.96 '
2005 Zhejiang.CHN/10.05/2 617 26 0.04 591 0.96
* 8 RREEEMR N O ESER AR
Table 8  The comparison of N gene variation from 1965 to 2005, China
Substitution site Remain site Average
Year Strain Total site evolution
N rate N Rate rate (x10%)
1965 Shanghai 191 526 0 0.00 0 0.00 } 1.01
1965 Changchun-47 526 2 0.00 524 1.00
1999 Zhejiang.CHN/99/1 526 18 0.03 508 0.97
2002 Zhejiang.CHN/02/2 526 18 0.03 508 0.97 } 1.90
2003 Zhejiang.CHN/16.03/7 526 19 0.03 507 0.96
2005 Zhejiang.CHN/9.05/10 526 23 0.04 503 0.96
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Fig.1 Analysis of phylogenic tree of H gene of measles virus strain
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