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Poisson approximation variable threshold method

in rare variants association study

FANG Hongyan
(Department of Statistics and Finance, School of Management, University of Science and Technology of China, Hefei 230026, China)

Abstract: The association study of rare genetic variants and disease traits as a supplement of genome-wide
association study (GWAS) has achieved remarkable development and application. But the traditional
association testing methods are not suitable for the rare variants association problem. Many new testing
methods designed specifically for the rare variants have been proposed and applied. The variable-threshold
(VT) method is one of them, which has achieved more power than the traditional association test
methods. Here the occurrence of the mutation of rare variants was treated as a rare event. Poisson
distribution was taken instead of binomial distribution and a new test statistic was proposed. Base on the
VT method, a new test method was proposed. namely, the Poisson approximation variable threshold
method (PAVT). Simulation results show that the new method has more power than VT method
uniformly, and variant selection is more efficient.
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of PAVT and VT methods at significant level 0. 05
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Fig. 2

Power comparison of PAVT and VT methods at significance level 0. 01 under different parameter settings



A T RIS P AT B & 209

% 3

1.0 ISR
g
=]
5
=
[=]

= —— PAVT
sagne \.n’T
T T T T T T T T T T
0.01 0,02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
gPAR

3 H3WMEERMFER PAVI I VI ik
EBZMAKE 0.01 FHTHRT L
Fig.3 Power comparison of PAVT and VT methods
at significant level 0. 01 with presence

of the three types of variants

F1 SHEEONHFEETENMEFRITLE
Tab.1 Comparison of the disease variants selection
under the parameter setting .

50 total variants and 10 disease variants

SDV RDV ratio
gPAR
PAVT vT PAVT VT PAVT VT

0.01 12.119 13.036 2.929 3.07 0.242  0.236
0.02 13.735 15.078 3.576  3.795 0. 26 0.252
0.03 14.295 16.043 3.795 4.082 0.265 0.254
0.04 15.349 17.762 4.194 4.606 0.273  0.259
0.05 16.454 18.768 4.474  4.877  0.272  0.260
0.06 17.514 19.939 4.731 5.167 0.270  0.259
0.07 18.349 21.137 4.942  5.443  0.269  0.258
0.08 18.805 21.987 5.041 5.600 0.268 0.255
0.09  20.328 22.794 5.345 5.769  0.263  0.253
0.10  20.396 23.635 5.390 5.972  0.264  0.253
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