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Click here for video! 



JOBS	
  =	
  MONEY!!	
  

…	
  but	
  it’s	
  not	
  just	
  about	
  the	
  money.	
  

Scien=sts	
  MAKE	
  A	
  
DIFFERENCE!	
  





When	
  you	
  think	
  of	
  SCIENCE,	
  
which	
  do	
  you	
  picture?	
  

BOTH	
  can	
  be	
  science!	
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  Bamburg	
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  Tech	
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A	
  picture	
  is	
  worth	
  a	
  1000	
  words	
  



...	
  or	
  maybe	
  a	
  lot	
  of	
  arguments.	
  



DeoxyriboNucleicAcid	
  

DNA	
  :	
  The	
  Gene=c	
  Stuff	
  



How	
  much	
  DNA	
  in	
  a	
  human	
  cell?	
  

Answer:	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  3,000,000,000	
  base	
  pair	
  in	
  EVERY	
  cell	
  !	
  



How	
  long	
  is	
  the	
  DNA?	
  

Hint:	
  Each	
  base	
  pair	
  is	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  meters	
  long	
  	
  



How	
  long	
  is	
  the	
  DNA?	
  

Answer:	
  



Chem. & Eng. News; July 
17, 2006 



howthechromatinfiberisorganizedatlevelshigherthantheleveloflineararrangementsofnucleosomes(seealsoabove).22,25–28Althoughadetaileddiscussionofthisissuefallsoutsidethescopeofthisreview,wewillbrieflymentionitbecauseofitsoverallimportancetotheentirechromatinstructurefield.BothAFMandcryo-EMimagesshowedthatthechromatinfiberappears,atlowionicstrength,asaloosethree-dimensionallyorganized,irregular,zig-zagarrangementofnucleosomes,withnosubstan-tialevidencefortheformationofregularsolenoids.ThefibercanbesuccessfullymodeledonthebasisofafewknownstructuralparametersofthecoreFigure2.SomeexampleAFMimagesofchromatinfibers.Left-handcolumn(a–c),fibersisolatedfromnuclei;right-handcolumn(d–g)reconstitutednucleosomalarrays.a,Unfixedchickenerythrocytechromatinfiberimagedonglassinair(S.Leuba&G.Yang,unpublished).b,Upperpanel,cryo-AFMimageofachickenerythrocytechromatinfiberonmica.36NucleosomesarewellresolvedalongwithlinkerDNA.Lowerpanel,zoomofaportionofthefiberintheupperpanel,suggestingvisualizationoflinkerhistone.ArrowspointtoincreasedmassatDNAentry/exitsites.(CourtesyofZ.Shao).c,Linkerhistone-depletedchickenerythrocytechromatinfiberonmicainair(S.Leuba,unpub-lished).d,Nucleosomalarray,reconstitutedfrom208-18DNAandcorehistonesbysaltdialysis,andimagedonmicainair.ReprintedwithpermissionfromAllenetal.112Copyright1993AmericanChemicalSociety(courtesyofM.Allen).e,Asimilarsampleimagedundersimilarconditionsinanotherlaboratory.113f,Circularplasmidsreconstitutedwithrecombinantassemblyfactorsandintactrecombinantcorehistones(left-handpanel),orcorehistonesmissingtheirN-terminalextensions(right-handpanel).ReprintedfromAnetal.,33withpermissionfromElsevierScience.g,H3/H4tetrasomearray,reconstitutedfrom208-18DNAandH3/H4tetramersbysaltdialysis,imagedonmicainair.h,Nucleo-somalarray,reconstitutedfrom208-18DNAandarchaeal-histoneHMf(histonefromMethanothermusfervidus)bysaltdialysis,imagedonmicainair.e,g,h,ReprintedfromTomschiketal.,113withpermissionfromElsevierScience.6Review:ChromatinFibers,One-at-a-time
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Today's	
  Assignment	
  

Make	
  a	
  model	
  of	
  the	
  	
  

Mouse	
  Mammary	
  Tumor	
  Virus	
  
Promoter	
  Complex	
  



http://www.nrdc.org/health/effects/bendrep.asp 

The	
  Endocrine	
  System	
  



Hormone Receptor Mechanism: 
MMTV 

Belikov  JBC  2004 



Tandem Repeats of MMTV  
Yields Bent Chromatin  



MMTV Sequence Bioinformatics 

GRE 
NF1 
OCT 

TATA 

Belikov JBC 2004 



Interac've	
  Chroma'n	
  Modeling	
  

ICM ~ I see 'em  
http://localhost/icm/ 

http://www.latech.edu/~bishop 



Thank	
  You!	
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  material	
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  based	
  upon	
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