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Models for a histone octamer with chirality
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Model for the formation of a natural nucleosome
with a left-handed histone octamer
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Histone octamer slides along DNA driven by a DNA bending





If more than one bending are generated one by one
the histone octamer will slide for a longer distance





We proposed a new model:

(for the interaction between a nucleosome and a chromatin-remodeling complex)

28488

In the model, the histone octamer (the large green sphere) slides after a DNA
bending is produced by the chromatin-remodeling complex (gray balls connected
with blue bars) at one side of the nucleosome. In the process of the histone
octamer’s sliding, the DNA loop is shrinking. At last, the DNA loop disappears
and the histone octamer stops sliding.
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The figure illustrates nucleosome models and major posttransiational
muodifications which play essential roles in gene expression regulation
and disease processes
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Studying DNA binding properties of RecQ with fluorescence anisotropy
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Effect of pH on the interaction of RecQ helicase with ssDNA.
5 nM 36-mer ssDNA and 200 nM RecQ helicase were used for each pH effect study.
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Substrates useqd in DNA binding and unwinding assays

Substrate

Structure and sequence

16-bp duplex with 3-ssDINA tail

16-bp duplex with 5-ssDINA tail

12-bp duplex with 10-nt 3'-5sDNA tail

20-bp duplex with 10-nt 3'-ssDNA tail

25-bp duplex with 10-nt 3'-ssDNA tail

30-bp duplex with 10-nt 3'-ssDNA tail

33-bp duplex with 10-nt 3'-ssDNA tail

40-bp duplex with 10-nt 3'-5sDNA tail

Lad

LN

Lad  Lad LNy

Lad  Ln Lad LR Lad I Lad LN

Lad LN

LN

“F-TTAGGCAGCTCGTICTC-5'

-H-AATCCGTCGAGCAGAG(dTy)-3'

“F-AATCCGTCGAGCAGAG-Y

-TTAGGCAGCTCGTCTC(dTw)-3

“F-GCAGCTCGICTC-

-H-CGTCGAGCAGAG(dTp)-3'

SF-CGGAGCGACGGLAGCGGTTT-
“H-GOCTOGCTGCCGTCGCCAA AT, g)-3
“F-CGGAGCGACGGLAGCGGTTTIGCTTC-S
“H-GCCTCGCTGCCGTCGCCAAACGAAG(dT,p)-3
SF-CGGAGCGACGGLCAGCGGTTTGCTTCCAATG-S
“H-GCCTOGCTGCCGTOGCCAAACGAAGGTTACAT  p)-3'
SF-CGGAGCGACGGCAGCGGTTTGCTTCCAATGTAAGG-S
“H-GCCTCGCTGCCGTCGCCAAACGAAGGTTACATTCC{AT 1g)-3'
SF-CGGAGCGACGGCAGCGGTTTGCTTCCAATGTAAGGGCGAC-5
“H-GCCTCGCTGCCGTCOGCCAAACGAAGGTTACATTCCCGCTG(dT, 9)-3"
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16-bp duplex with 3" -ssDNA substrates
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16 bp (Tsp)—3'
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(Pre-steady-state kinetics)
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RECQ E. coli
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Five disease-causing missense mutations that are localized in the BLM
helicase core region:

GBUME
{motif IV}

Ca01Y
{motif IV}

CB78R




Disease-causing mutations in Bloom syndrome helicase
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Disease-causing mutations in Bloom syndrome helicase
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SR E B2 DNA-RecQ complexes

(a) [RecQ] =
(b) [RecQ] =975pM, [ATP] = ImM
[DNA]=6.5 pM



R T B %5 B M 2 DNA-RecQ complexes

Clear Execute Undo

Flatten
8.0 nm
1.50
4.0 nmM
1.00
0.0 nM

0.50 Digital Instruments NanoScope
Scan size 1.783 pm
Scan rate 2.001 H=z
Number of samples 256
Image Data Height
Data scale 8.000 nm
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B T4-526 Hr BIRHEBE, 7T H T DNAK)$.r T #E A (i %)

Large dynamics of
accessible force : 0.01 pN - 100 pN

Precise calibration of force
=

using brownian motion analysis . > ‘

Nanometer resolution
objective control
using a piezoelectric
module

Extremely low stage drift:
less than 30 nm in 20 minutes

High speed (>60 Hz) real-time
measurement of molecule extension

Sample temperature control : 14°C - 55°C
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