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Genetic and Immunogenic Characteristics of Measles Virus

Isolated in Zhejiang Province
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Abstract In order to elucidate the relationship between genetic characteristics and measles outbreak,
and the influence of antigenic variation on measles vaccine effect, we investigated the genetic
characteristics and antigenic variation of measles viruses isolated in Zhejiang province during 1999
2003. Rats were immunized with the measles virus isolated from patients and the titers of the antibody
were measured by cross neutralization test using the antigen of the isolated measles virus, vaccine
strains of Shanghail91 and Edmonston strain. Meanwhile, the antigenic ratios between the strains were
calculated. The titers of neutralizing (NT) antibody to different measles strains in serum samples
collected from children before and after immunized with the measles vaccine were tested. N and H
genes of measles virus were amplified by RT-PCR and sequenced. The results showed that antigenic
ratios of Zhejiang99-1 and Zhejiang02-2 to Shanghail91 strain were 3.0 and 7.3 respectively; The
geometric mean titer (GMT) of the NT antibody to Zhejaing02-2 strain from the vaccinated children
was 15.03, which was obviously lower than titer to the Shanghail91 vaccine strain (GMT was 68.12);
Besides, the homology of the amino acide sequence of HA protein and N protein was 99.8% and
98.5%~100% respectively between the measles virus circulating during 1999~2003 in Zhejiang
Province. Comparing with China vaccine strain (Shanghai191), the homology of H and N proteins was
95.5% 95.7%. and 95.9% 96.3% respectively. The measles virus isolated during 1999~2003 in
Zhejiang Province were all H1 genotype analysed by the phylogenetic trees of H and N gene and they
were obviously different from Shanghail91 strain.
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Table 1 Antigenic ratios between the measles virus

Strains Shanghai-191 Edmonston Zhejiang 99-1 Zhejiang 02-2

Shanghai-191 1.00 1.68 3.00 7.30
Edmonston 1.00 2.60 5.65
Zhejiang 99-1 1.00 1.29
Zhejiang 02-2 1.00
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Table 2 Amino acid(aa) variation of H protein of measles virus isolates of Zhejiang Province with other measles virus strains

a.a. Position of H protein

Strains

9 18 40 46 133 149 164 211 240 243 276 280 282 283 288 303 348 359 364 396 397 405 410 411 413 476 481 484 506 546 562 576 609 613 614
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Table 3 Amino acid(aa) variation of N gene of measles virus isolates of Zhejiang Province with other measles virus strains

a.a. Position of N protein

strains 15 50 96 103 137 139 148 154 328 405 406 431 447 450 451 455 470 473 479 481 484 505 512 513 516 518 521 522
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