The 3D architecture of a bacterial genome

A S
UMASS s mg

PRINCIPE FELIPI
CENTRO DE INVESTIGACION

Marc A. Marti-Renom

http://sgu.bioinfo.cipf.es

Sunday, April 10, 2011


http://bioinfo.cipf.es/sgu/
http://bioinfo.cipf.es/sgu/

IDM

INM

{j DNA length

10° 10° nt

Volume

10°®

107

10° 10° um?>

; Time

107 10°®

10°®

10™ 107

10° 10 10° S

Resolution

10™ u

Adapted from:
Langowski and Heermann. Semin Cell Dev Biol (2007) vol. 18 (5) pp. 659-67

Sunday, April 10, 2011



Biomolecular structure determination
2D-NOESY data

Chromosome structure determination
5C data
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Bau et al. The three-dimensional folding of the a-globin gene domain reveals formation of chromatin globules. Nat Struct Mol Biol (2011) vol. 18 (1) pp. 107-14
Bau, D., and Marti-Renom, M.A. (2011). Structure determination of genomic domains by satisfaction of spatial restraints. Chromosome Res 19, 25-35.
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The 3D architecture of Caulobacter Crescentus
4,016,942 bp & 3,767 genes
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169 5C primers on + strand

170 5C primers on — strand ~ 1 3 Kb

28,730 chromatin interactions
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5C interaction matrix
ELLIPSOID for Caulobacter cresentus
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3D model building with the 5C + IMP approach
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Genome organization in Caulobacter crescentus
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Moving the sites 400 Kb away from Ori
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Moving the sites results in whole genome rotation!
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Moving the sites results in whole genome rotation!
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sites initiate Chromosome arms are
compact chromatin domain equidistant to the cell center

12 T T T T T T T T 2-0 T T T -t ™Y |
w [ ]
a
o]
1k £
1=
) 0.6
0Q 15} s 2
© o X
w L s >
o 06 © ‘3 5
O o e
(V2] o & £
g 0.4 3 D) 04 2
T = 1.0} h
3 : Y -
g 0.2+ ,_t l.;
v S . S
o . ©
of 3 { 5
A 0.5} T 0.2 3
£
~0.2 <
£
)
-
04 05 1 Y 2 25 3 25 " 45 0 & ‘ ‘ ‘ 0.0
'%.0 0.5 1.0 1.5 2.0 '

Genome Position (mb
(mbp) Right Arm Distance from Most Polar Fragment (mbp)

- 100-200Kb

12

Sunday, April 10, 2011



From Sequence to Function

Genome architecture in Caulobacter
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