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Is	  co-‐residence	  random?	  Human:	  No.	  
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Fisher's Exact Test: Co-residence is Random or Not for Each Chromosome
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Worm,	  Fly:	  No,	  too.	  



Is	  co-‐residence	  random?	  Mouse:	  No.	  
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Fisher's Exact Test: Co−residence is Random or Not for Each Chromosome
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Reference	  slide	  (1	  slide)	  



Human:	  Exchange	  among	  X,	  Y	  and	  
Autosomes	  (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	  
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As	  seen	  before:	  



Y	  as	  source	  

•  All	  of	  parent	  genes	  on	  Y	  



14	  Unique	  Human	  Parent	  Transcript	  IDs	  on	  Y	  

Ques1on:	  Are	  these	  high	  freq	  parent	  genes	  highly	  expressed,	  in	  specific	  1ssues?	  	  



High	  Freq	  Parent	  Genes	  

•  CDY1:	  “Members	  of	  the	  CDY	  family	  have	  different	  
expression	  paierns:	  CDY1	  transcripts	  have	  the	  
best	  correla1on	  with	  complete	  
spermatogenesis”.	  	  

•  Hum	  Genet.	  2003	  Nov;113(6):486-‐92.	  Epub	  2003	  Sep	  3.	  
•  hip://www.genecards.org/cgi-‐bin/carddisp.pl?
gene=CDY1&search=CDY1	  

•  USP9Y	  
•  RBMY1A1	  
•  TSPY1	  



High	  Freq	  Parent	  Genes	  (ctd)	  



High	  Freq	  Parent	  Genes	  (ctd)	  

•  USP9Y:	  expressed	  in	  a	  wide	  range	  of	  adult	  and	  
embryonic	  1ssues,	  including	  tes1s,	  in	  which	  it	  
is	  highly	  expressed.	  

•  hip://www.proteinlounge.com/cpcscien1fic/
view_datasheet.asp?pname=USP9Y&pfrom=plist	  
•  USP9Y	  siRNA	  (m):	  sc-‐154947.	  SANTA	  CRUZ	  
BIOTECHNOLOGY,	  INC.	  
hip://datasheets.scbt.com/sc-‐154947.pdf	  



High	  Freq	  Parent	  Genes	  (ctd)	  



High	  Freq	  Parent	  Genes	  (ctd)	  

•  RBMY1A1:	  “Expressed	  in	  all	  of	  the	  
transcrip1onally	  ac1ve	  stages	  of	  germ	  cell	  
development	  from	  spermatogonia	  through	  
spermatocytes	  to	  round	  sperma1ds.”	  

•  hip://www.genecards.org/cgi-‐bin/carddisp.pl?
gene=RBMY1A1	  

	  



High	  Freq	  Parent	  Genes	  (ctd)	  

•  RBMY1A1:	  “Expressed	  in	  all	  of	  the	  
transcrip1onally	  ac1ve	  stages	  of	  germ	  cell	  
development	  from	  spermatogonia	  through	  
spermatocytes	  to	  round	  sperma1ds.”	  

	  



High	  Freq	  Parent	  Genes	  (ctd)	  

•  TSPY1:	  “Note=TSPY	  is	  located	  in	  the	  
gonadoblastoma	  cri1cal	  region	  and	  is	  
preferen1ally	  expressed	  in	  tumor	  germ	  cells	  of	  
gonadoblastoma	  specimens.	  Expression	  also	  
correlates	  with	  tes1cular	  seminoma	  and	  
tumorigenesis	  of	  the	  prostate	  gland.”	  

•  hip://www.genecards.org/cgi-‐bin/carddisp.pl?
gene=TSPY1&search=TSPY1	  

	  



High	  Freq	  Parent	  Genes	  (ctd)	  



14	  Unique	  Human	  Parent	  Genes	  on	  Y	  
No	  surprise.	  These	  genes	  are	  “Y-‐linked”.	  	  



Func1onal	  Annota1on	  Clustering	  of	  
Parent	  Genes	  Only	  on	  Y	  

Sexual	  reproduc;on	  

Chroma;n	  organiza;on,	  	  
DNA	  packaging	  



Func1onal	  Annota1on	  Clutering	  
(Same	  as	  previous	  slide.	  Showing	  

genes	  in	  each	  cluster.)	  



Y	  as	  des1na1on	  

•  Only	  Pgenes	  on	  Y	  (not	  all	  pgenes	  that	  are	  on	  Y)	  
– Func1onal	  annota1on:	  22	  clusters	  
•  broad	  scope	  of	  func1ons,	  including	  cell	  cycle,	  
membrane,	  transporta1on	  regula1on.	  
•  Seems	  not	  sex-‐specific.	  



Mouse:	  Exchange	  among	  X,	  Y	  and	  
Autosomes	  (Hyp6)	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

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

•  Y	  chromosome	  very	  seldom	  exports	  to	  other	  
chromosomes.	  	  

Autochromosomes	   X	   Y	  
Autochromosomes	   6798	   219	   1	  

X	   622	   168	   1	  
Y	   21	   0	   1	  
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Y	  as	  source	  

•  All	  of	  parent	  genes	  on	  Y	  

May	  be	  it	  is	  also	  Y-‐linked?	  Not	  known	  yet.	  	  



Y	  as	  des1na1on	  

•  Only	  Pgenes	  on	  Y	  (not	  all	  pgenes	  that	  are	  on	  Y)	  
– Func1onal	  annota1on:	  2	  clusters	  
•  Transcrip1on	  regula1on	  and	  membrane…	  
•  Seems	  not	  sex-‐specific.	  But	  what	  about	  ZFY…	  



Transcrip;on	  regula;on	  
	  
Zinc-‐finger	  

Membrane	  



Parent	  Transcript	  IDs	  with	  high	  frequencies	  


