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

Chrimosome	   Co-‐reside	   	  OnlyPgeneOn	   	  OnlyParentOn	   	  Non	   	  X-‐squred	  sta9s9c	   	  X-‐squared	  p-‐value	   	  Fisher	  es9mate	  of	  odds	  ra9o	   	  Fisher	  p-‐value	  
1	   128	   792	   508	   7644	   73.65140086	   9.32E-‐18	   2.431629756	   4.41E-‐15	  
2	   107	   636	   495	   7834	   77.40672169	   1.39E-‐18	   2.662174542	   2.85E-‐15	  
3	   72	   560	   401	   8039	   51.13938452	   8.60E-‐13	   2.577123297	   1.70E-‐10	  
4	   64	   517	   351	   8140	   57.42892283	   3.50E-‐14	   2.870321118	   2.33E-‐11	  
5	   36	   530	   363	   8143	   5.041592608	   0.02474573	   1.523618257	   0.025462278	  
6	   68	   483	   371	   8150	   69.97502326	   6.01E-‐17	   3.092152214	   3.26E-‐13	  
7	   123	   473	   416	   8060	   243.7322861	   6.04E-‐55	   5.036668425	   2.58E-‐37	  
8	   25	   440	   325	   8282	   2.629979966	   0.104863037	   1.447820706	   0.08352185	  
9	   83	   407	   360	   8222	   159.3486245	   1.57E-‐36	   4.656361454	   9.04E-‐25	  
10	   33	   344	   233	   8462	   44.72290171	   2.27E-‐11	   3.483121676	   1.44E-‐08	  
11	   216	   414	   375	   8067	   852.4562939	   2.13E-‐187	   11.21901319	   6.21E-‐109	  
12	   45	   245	   598	   8184	   31.01559966	   2.56E-‐08	   2.513312964	   5.20E-‐07	  
13	   22	   242	   272	   8536	   20.84739604	   4.97E-‐06	   2.852400274	   4.47E-‐05	  
14	   50	   98	   217	   8707	   490.0616994	   1.38E-‐108	   20.44568294	   2.00E-‐40	  
15	   11	   64	   213	   8784	   41.75449639	   1.03E-‐10	   7.083019679	   1.99E-‐06	  
16	   19	   48	   310	   8695	   111.1060376	   5.61E-‐26	   11.0972869	   1.26E-‐12	  
17	   48	   126	   495	   8403	   143.2100621	   5.29E-‐33	   6.464182637	   5.31E-‐20	  
18	   4	   37	   132	   8899	   13.8136306	   0.000201866	   7.285069489	   0.003184039	  
19	   41	   71	   474	   8486	   196.8029568	   1.04E-‐44	   10.33165732	   2.90E-‐23	  
20	   4	   146	   136	   8786	   0.626687922	   0.428572815	   1.769794985	   0.296508681	  
21	   4	   110	   77	   8881	   6.185199971	   0.012882314	   4.192427167	   0.018760749	  
22	   77	   151	   153	   8691	   910.5976022	   4.88E-‐200	   28.94354455	   8.62E-‐69	  
X	   81	   552	   341	   8098	   99.80691458	   1.68E-‐23	   3.483910371	   1.15E-‐17	  
Y	   87	   138	   5	   8842	   3220.170609	   0	   1080.744215	   6.00E-‐141	  

Y	  	  chromosome	  as	  des1na1on	  	  	  	  	  	  	  	  	  	  	  Y	  chromosome	  as	  source	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  most	  significant	  



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

•  Results	  of	  Hyp5:	  
– 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)	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

•  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	  es1mat:	  odds	  ra1o	  ≈	  208. 	   	   	   	  	  

•  Y	  chromosome	  very	  seldom	  exports	  to	  other	  
chromosomes.	  	  

Autochromosomes	   X	   Y	  
Autochromosomes	   7729	   306	   4	  

X	   549	   81	   1	  
Y	   105	   33	   87	  

Parent	  (source)	  
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Contributors	  of	  Co-‐residence	  

•  Pseudogene	  types:	  PSSD	  or	  DUP	  
•  Pseudogene	  transcrip1on:	  Yes	  or	  No	  
•  Chromosome	  

•  Logis1c	  regression	  models	  considering	  all	  above	  
–  Inter-‐effect	  between	  pseudogene	  type	  and	  
transcribed	  or	  not	  is	  not	  significant	  



Logis1c	  Regression	  Model	  (Hyp3)	  
logit(Coresidence)	  ~	  Type	  +	  Transcribed	  +	  ParentChrom	  



Logis1c	  Regression	  Model	  (Hyp3)	  
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Whole genome −− calculated from fitted model
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•  Results	  from	  fihed	  model	  –	  whole	  genome	  



Logis1c	  Regression	  Model	  (Hyp3)	  
•  Results	  from	  fihed	  model	  –	  individual	  chromosomes,	  
just	  examples	  shown:	  
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Chromosome 1 −− calculated from fitted model
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Chromosome 2 −− calculated from fitted model
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Chromosome X −− calculated from fitted model
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Only	  excep1on	  



Reference	  slide	  (1	  slide	  from	  Hyp7)	  
•  trPSSD-‐parent	  co-‐reside	  on	  Y,	  compared	  with	  background	  

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

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

•  nontrDUP-‐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	  

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

0	   2	   0	   190	  

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

3	   81	   3	   7055	  

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

84	   55	   1	   981	  
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An	  Old	  Test	  (Hyp4):	  
Four	  Subtypes	  vs.	  Co-‐residence/Not	  	  

Note:	  Hyp4	  Separate	  data	  by	  the	  Chrom	  the	  pseudogene	  is	  on.	  Not	  by	  the	  ParentChrom.	  	  
Confounding	  effect	  of	  Chrom	  should	  s1ll	  influence	  this	  result.	  
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Fisher's Exact Test: Co−residence is Random or Not for Each Chromosome 
 Four Odds Ratio Lines
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Hyp7:	  For	  four	  subtype,	  is	  co-‐residence	  
random	  (compared	  with	  background)	  for	  

each	  chromosome?	  

Log	  odds	  ra1o	  is	  shown	  above.	  Significant	  or	  not	  depends	  on	  chromosome.	  


