Human Pseudogenes’ Localization
Relative to their Parent Genes
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Pseudogene-parent Co-residence
on Each Chromosome (Hyp5)

Fisher's Exact Test: Co-residence is Random or Not for Each Chromosome
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Pseudogene-parent Co-residence

on Each Chromosome (Hyp5)
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Pseudogene-parent Co-residence
on Each Chromosome (Hyp5)

e Results of Hypb5:

— Co-residence is not random, but have high
tendency for most chromosomes, esp. Y.

— The extent of tendency is not the same for each
chromosome.



Exchange among X, Y and
Autochromosomes (Hyp6)

Autochromosomes X Y
Autochromosomes 7729 306
X 549 81
Y 105 33 87

* 3by3: Pearson's Chi-squared test & Fisher’s Exact Test: p-value < 2.2e-16.

 2by2 (X, Y only): Fisher’s Exact Test: p-value < 2.2e-16.
Sample estimat: odds ratio = 208.

* Y chromosome very seldom exports to other
chromosomes.



Contributors of Co-residence

Pseudogene types: PSSD or DUP
Pseudogene transcription: Yes or No
Chromosome

Logistic regression models considering all above

— Inter-effect between pseudogene type and
transcribed or not is not significant



Logistic Regression Model (Hyp3)

logit(Coresidence) ~ Type + Transcribed + ParentChrom

Coefficients:

Estimate Std. Error z value Pr(=|z|)
(Intercept) 7.266e-01 1.308e-81 5.554 2.79e-08 ¥#x
TypePSSD -2.742e+00 7.867e-82 -34.85@0 < 2e-16 k=

Transcribe YE .568e-01 1.190e-81 5.51 .A0e-08 o=
ParentChrom10 -8.986e-01 2.420e-081 -3.714 2.000204 =
ParentChromll 3.680e-01 1.570e-01 2.344 0.019074 x*
ParentChroml2 -1.028e+00 2.02B8e-01 -5.071 3.96e-07 =
ParentChroml3 -1.082e+0@ 2.662e-01 -4.064 4.83e-05 =
ParentChroml4 -2.078e+0@ 3.995e-01 -5.201 1.98e-07 =
ParentChroml5 -1.990e+0@ 3.543e-01 -5.616 1.95e-08 =
ParentChroml6 -1.797e+0@ 2.955e-01 -6.083 1.18e-09 =
ParentChroml?7 -1.262e+00 2.04%9e-01 -6.161 7.24e-10 =
ParentChroml8 -2.323e+0@ 5.527e-01 -4.203 2.63e-05 x#*x
ParentChroml9 -1.632e+00 2.237e-01 -7.298 2.93e-13 k%
ParentChrom2 -4.125e-01 1.757e-01 -2.349 9.0188B44 x
ParentChrom20 -2.094e+00 5.422e-01 -3.862 0.000113 ##x
ParentChrom21 -1.654e+0@ 5.562e-01 -2.974 0.002939
ParentChrom22 -6.152e-01 2.338e-01 -2.632 0.008494 =
ParentChrom3 -2.043e-01 1.843e-01 -1.109 0.267627
ParentChrom4 -4.578e-01 1.937e-01 -2.363 0.018124 *
ParentChrom5 -8.894e-01 2.26%9e-01 -3.920 B.86e-05 =
ParentChromé -2.714e-01 1.900e-01 -1.428 ©.153151
ParentChrom7 -2.798e-01 1.738Be-01 -1.609 ©.107516
ParentChrom8 -1.186e+0@ 2.580e-01 -4.598 4.27e-06 =
ParentChrom9 -6.527e-05 1.803e-01 0.000 ©.999711
ParentChromX -3.923e-01 1.856e-01 -2.113 0.034565 *
ParentChromY 2.674e+00 5.041e-01 5.305 1.13e-07 =%
Signif. codes: © ‘s’ 0.001 ‘s’ 0.01 ‘=' 0.05 ‘.’ 8.1 " " 1
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Logistic Regression Model (Hyp3)

* Results from fitted model — whole genome

Whole genome — calculated from fitted model
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Logistic Regression Model (Hyp3)

e Results from fitted model — individual chromosomes,
just examples shown:

Chromosome 1 —— calculated from fitted model Chromosome 2 —— calculated from fitted model

0.8

DuUP

T
PSSD

Chromosome X — calculated from fitted model
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Chromosome Y —- calculated from fitted model
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Reference slide (1 slide from Hyp7)

trPSSD-parent co-reside on Y, compared with background

Both on Chr Y Only pseudogene on Chr Y Only parent on Chr Y Non on Chr Y
0 0 1 442

trDUP-parent co-reside on Y, compared with background

Both on ChrY Only pseudogene on Chr Y Only parent on Chr Y Non on ChrY
0 2 0 190

nontrPSSD-parent co-reside on Y, compared with background

Both on Chr Y Only pseudogene on Chr Y Only parent on Chr Y Non on Chr Y
3 81 3

7055

nontrDUP-parent co-reside on Y, compared with background

84 55 1 981




An Old Test (Hyp4):
Four Subtypes vs. Co-residence/Not

Percentage of Co-residence for 4 Subtypes
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Note: Hyp4 Separate data by the Chrom the pseudogene is on. Not by the ParentChrom.
Confounding effect of Chrom should still influence this result.



Hyp7: For four subtype, is co-residence
random (compared with background) for
each chromosome?

Fisher's Exact Test: Co-residence is Random or Not for Each Chromosome
Four Odds Ratio Lines
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Log odds ratio is shown above. Significant or not depends on chromosome.



