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The Wrong ldea of Genetic Distance and the Exploration

of the Trace of Virus Evolution

DU Nian-xing'"" , PAN Qin-gin° , ZHAN G Sufang'
(1. TheAnimal Medicine College of Nanjing Agricultral University, Nanjing 210095, China; 2. The HLA lab of Jiangsu
Province Hospital , Najing 210029, China)

Abgract : In the course of calculation of genetic distance of virus gene, p and q should be compre-
hended of the trandtion rate and transverson rate. The result K should response the time concept
of evolution speed if K would be apercent. So genetic distance were proposed to change into evo-
lution per cent, then exploring expediently the trace of virus evolution from the disciplinary
change of evolution rate.
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Table 1 The change disciplinarian of K with the same variance per cent and different P and Q number

K
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V % P p Q q 1-2p-q (1-29) % K % K-V %
1.0 10 0.01 0 0 0.98 1.0 1.0 0
9 0.009 1 0.001 0.981 0.999 1.0 0
0.008 2 0.002 0.982 0.998 1.0 0
2.0 20 0.02 0 0 0.96 1.0 2.0 0
19 0.019 1 0.001 0.961 0.999 2.0 0
18 0.018 0.002 0.962 0.998 2.0 0
3.0 30 0.03 0 0.94 1.0 1 0.1
29 0.029 0.001 0.941 0.999 .1 0.1
20 0.020 10 0.01 0.95 0.99 3.1 0.1
4.0 40 0.04 0 0 0.92 1.0 4.2 0.2
27 0.037 13 0.013 0.933 0.987 4. 0.1
5.0 50 0.05 0 0 0.9 1.0 5. 0.3
35 0.035 15 0.015 0.915 0.985 5.2 0.2
6.0 60 0.06 0 0 0.88 1.0 6.4 0.
40 0.04 20 0.02 0.90 0.98 6. 0.
7.0 70 0.07 0 0 0.86 1.0 7. 0.
49 0.049 21 0.021 0.881 0.979 7. 0.
8.0 80 0.08 0 0 0.84 1.0 8. 0.
68 0.068 12 0.12 0.852 0.988 8.6 0.6
56 0.056 24 0.24 0.864 0.976 8.5 0.5
9.0 90 0.09 0 0 0.82 1.0 9.9 0.9
80 0.08 10 0.16 0.83 0.99 9.8 0.8
70 0.07 20 0.2 0.84 0.98 9.7 0.7
60 0.06 30 0.3 0.85 0.97 9.6 0.6
10.0 100 0.1 0 0 0.80 1.0 1.1 1.1
2 Q K (%)
Table 2 Variance and change of K if Q amount zero ( %)
\ K | V K | \ K | \Y K K K \ K \Y K | Vv K |
1.0 1.0 0 |]2.0 2.0 0 (3.0 3.1 0.1/4.0 4.2 0.2]5.0 6.3 0.3]6.0 6.4 0.4(7.0 7.5 0.5/8.0 8.7 0.7]9.0 9.9 0.9
1.1 1.1 0 ]2.1 2.1 0 (31 320.1/4.1 4.3 0.2]5.1 5.4 0.3]6.1 6.5 0.4(7.1 7.6 0.5/8.1 8.8 0.7]9.110.00.9
1.2 1.2 0 ]2.2 2.2 0 |3.2 3.3 0.1|14.2 4.4 0.2]5.2 5.5 0.3]|6.2 6.6 0.4(7.2 7.7 0.5/8.2 9.0 0.8]9.2 10.2 1.0
1.3 1.3 0 ]2.3 2.4 0 (3.3 3.4 0.1/4.3 4.5 0.2]5.3 5.6 0.3|/6.3 6.7 0.4(7.3 7.8 0.5/8.3 9.1 0.8]9.310.31.0
1.4 1.4 0 ]2.4 2.5 0 |3.4 3.5 0.1|4.4 4.6 0.2|(5.4 5.7 0.3|/6.4 6.8 0.4|7.4 8.0 0.6/8.4 9.2 0.8]9.4 10.4 1.0
1.5 1.5 0 |2.5 2.6 0 |3.5 3.6 0.1|/4.5 4.7 0.2]5.5 5.8 0.3|6.5 6.9 0.4(7.5 8.1 0.6/8.5 9.3 0.8]9.510.51.0
1.6 1.6 0 |2.6 2.7 0 |[3.6 3.7 0.1/4.6 4.8 0.2|5.6 5.9 0.3|6.6 7.0 0.4(7.6 8.2 0.6/8.6 9.4 0.8]9.6 10.7 1.1
1.7 1.7 0 ]2.7 2.8 0 |3.7 3.8 0.1/4.7 4.9 0.2|5.7 6.1 0.4]6.7 7.2 0.5(7.7 8.4 0.7|8.7 9.6 0.9]9.7 10.8 1.1
1.8 1.8 0 ]2.8 229 0 (3.8 4.0 0.2/4.8 5.0 0.2]5.8 6.2 0.4]6.8 7.3 0.5(7.8 8.5 0.7/8.8 9.7 0.9/9.810.9 1.1
1.9 1.9 0 1]2.9 3.0 0 |3.9 4.1 0.2]14.9 5.2 0.3|/5.8 6.3 0.4]6.9 7.4 0.5(7.9 8.6 0.7|8.9 9.8 0.9/9.9 11.0 1.1
*\/ (variance per cent) ,K (evolution per cent) (increase by degrees rate)
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3 10 RCV VP60 (%)
Table 3 evolution rate of 10 strains RCV V P60 gene sequence by checking table
Vi srai Sequence  Variance Variance p b Q b aIQ( %) Evolution Degre-
'rus strans number number rate( %) number Qnumbe  ratel % rate( %) sson
WX Wuxi/ 1984 1740 0 0 0 0 0 0 0
u4 France/ 1988 1740 29 1.7 27 2 6.9 1.7 0
M6 Germany/ 1993 1740 32 1.7 27 5 15.6 1.7 0
U5 Austria/ 1996 1740 38 2.2 33 5 13.2 2.2 0
X8 Italy/ 1995 1740 46 2.6 37 9 19.6 2.7 0
Z4 Spain/ 1989 1740 59 3.4 53 6 10.2 3.5 0
22 France/ 1995 1740 66 3.8 63 3 4.5 4.0 0
AF North America / 2000 1740 111 6.4 96 15 13.5 6.8 0
HB haerbin/ 2002 1740 117 6.7 96 21 17.9 7.2 0
AY nanjing/ 2003 1740 120 6.9 103 17 14.2 7.4 0
X8 and HB 1740 149 8.6 117 27 18.1 9.3 0.1
HB and AY 1740 149 8.3 110 34 23.6 9.0 0.1
3 ., WX ,10 , L-L, 1 P 24.4%,
7.0% , Q 4.5%, 2 , 2 P30 2 Q
19.6 %, 30 %, , 2 15 , 3 ,
) 2 Q 3 P428 3 Q83
2 , 8.0% 644 , 114 ,
9.0% ,  Q 15.0 30.0% 17.7%,
1 , 0.1% X8 HB 2
8.6%,0=0 9.4%, 4 10 RCV VP60
0.1%, 9.3% . HB Table 4 variance model of V P60 of 10 strains RCV
AY 8. 3%1Q =0 , variance virus strains
9.1% 0.1%, 9.0% modd WX U4 M6 U5 X8 24 72 AF HB Ay 'otd
1 P 0O 1 4 5 2 6 7 18 18 17 78
' 2 P 0O 3 0 0 1 4 3 5 6 8 30
( K) ! ! 3 P 0 24 23 28 34 43 53 73 72 78 428
tota 0 27 27 33 37 53 63 96 96 103 536
, 1 Q o 0 1 2 0 2 1 2 0 2 10
2 Q o 0 2 1 0 1 1 4 3 15
3 Q o 2 2 2 9 3 1 100 17 12 83
5 total 0 2 5 5 9 6 3 15 21 17 108
5.1 5.2
RCV (Vv P60) A
3 , F6 ,C 27 , VP60
1 P1 Q2 P2 Q3 P3 Qf " A B2 ,D EF
, RCV 10 580 , 30
, 4 , 5.2% 94.8 %,
P Q 644 .3 P 1 6 , 4 13
66.5%,3 Q 12.9%,3 P 3 Q PQ : , 43.3%
, 3 79.4%, 12 B 293 E 371 78
20.6 % , 14 , 46.7 %,
12 , 70 )
1 P 78 , 59 , 19 B
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70 209 293 85
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