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Transcription Overview

« Default to ON for prokaryotes and OFF for eukaryotes.
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A /,f) Ptashne and transcription factors

Young... Old (and stubborn enough ...)
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Chromatin Structure
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Histone Acetylation

+100mM sodium butrylate in isolation



Biochemical Cloning of a Tetrahymena HAT
with homology to yeast Gcnb5p
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Gcen5 Functions In
Ada/SAGA Complexes
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SAGA is Recruited to Gal4p Activated
Promoter Regions in Galactose Induction
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SAGA is Recruited by Gald4p and is
Required for Transcriptional Activation
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t t

Nhel

Biotin
Nhel (1st) — + — + — -
ATP + 4+ + + -3
SWISNF - — — + + +
Nhel (2nd) — — + — + +
Nuc,. —» -
DNA —p = o8

12 3 456

Swi/SNF Is Required to Mobilize

MNucleosome

a Magnetic bead

t 1 t t ot

MNucleosome

bp 1328 1204 823 323 181
EcoRlI Mcol Bglll Nhel
b Enzyme Mhel Bglll Meol EcoRlI
SWISNF - — + — — + — - + -
2MNaCl + - -+ - - + - + - -
[ P
-
Lane 1 2 3 4 5 6 7 8 9 101112
% Muc 0 58 32 0 66 44 0 60 49 0 65 B2
% Muc Disp 45 34 18 4

Nucleosome

MM

Magnetic bead Nucleosome

5

‘ : 1 1‘ 4wl
BN
‘ : 4 * = Control
Control 4WJ
Enzyme - N B - N BB#M
1 2 3 4567
Control 4WJ
Cut (1st) + - - + -
4WJ (trans) - - + - -
SWI'SNF -+ + + + +
Cut (2nd) -+ + - +
Nuc ==
DNA  —» ——— ———
1 2 3 4 5



Genetic Interactions between
SAGA and Swi/Snf Complexes

spt2ll and spi?, but not spid, or spts mutations are

Genetic interactions between gon 54, b/ mediator,

synthetically lethal with sofi surd and b/ mediator mutations wnf/swi and spt mutants

Double muant® P]:'I.E]‘.I'I:I-l':.:p-l:" Doubde mumm™ Fhenaype’

A .'|||'.l.|'?|'-.|'_1'|. J::tf..:_".ﬂ. Dead peRdd pindd N [
:‘p‘?l‘fﬂh‘i .'ii"lﬁﬂ. Dheaed Il!l'-f-';'—.'l '--'"--;':-"t e
Pt 20N suilA Dhead grn lj w-:i :::. \::
spt2lid sandd Dead L: : ‘;_‘-. :r:',I':'_"; 1.]-“:-. :.: k
st 2N pall 1A Dheacd ’ i
s rprlAZ Dheadd genSA spe EJ' Y [T
st 0 srh 25 Dheadd grn :—1'1- 'IFFI;—"I- Alrve
s 200 bS5 Dicad grn3d sl Alive

B. stu7A snf24 Dead
st i simdd Daeacd wild-type gensA
spt7A pall 1A Dead

C. spi3h mf2dh Alive
s FA sindA Alive
s 3 gl I T4 Alive
s dA rprlAZ Alive
spi 30 b2 Alive

D, sptdA snf2dh Alive
RN sindd Alive
A mall 1A Alive

genbA snf2A



SAGA Functions Together with Swi/SNF
Complex to Mobilize Acetylated Nucleosome
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Phenotypic Variegation at the Level
of Transcriptional Efficacy
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Telomeric Effect of Silencing
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Telomeric Effect of Silencing
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Mating Type Gene Locl
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Mating Type Suppression by SIR
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Cloning of SIR1-4
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2.5

SIR Regulates Heterochromatin
Structure at HML and MAT Loci
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SIR3/4 Binds to H3/4 N-termini
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Chromatin Suppressor Binding Site
for SIR Complexes
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Biochemistry Assays ldentified
Rpd3/Hos2/Hdal in different HDAC Complexes
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Histone Methylation In
Mating Type Switch
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Histone Methylation In
Transcription




The Histone Code
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Genomic Histone Modification
Distribution
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RNA Polymerase Type-dependent
Histone Modification Pattern
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Galactose Response Circuit
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Transcription in Galactose
Response Circuit
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Gal4 Binds to a Consensus UAS
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Basic Mechanism in Gal3p-Gal80p-
Galdp Complex Function
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First Model of Gal3p-Gal80p-Gal4p
Complex Function (in vitro)
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Second Model of Gal3p-Gal80p-
Gald4p Complex Function (in vivo)
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Transcriptional Memory In
Galactose Response Circult
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Transcriptional Memory Is Mediated
by Cytoplasmic Gallp
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Revisit the Circuit

GLYCOGEN
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GAL gene responses
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Protein-mRNA Discrepancy In
Systematic Response
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Systematic Response:
The Genome Is a Network

I - |

I w* |
Gluconcop @
SLTEES —EEnes|s [ |




Cis- and Trans-acting Elements
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Cis- and Trans- mechanisms In
Network Architecture
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Forward Genomics:
Quantitative Trait Locli

Parent 1 Parent 2

Nature Reviews | Genetics



Quantitative Trait Locl Principles
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QTL In Yeast
Using Expression as a Phenotype
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Trans- acting elements in QTL

G Number of : Linkage Putative
roup Common function .
messages bin regulator

1 18 Budding, daughter 11:550000 CST13
cell separation

2 21 Leucine biosynthesis 111:90000 LEUZ

3 28 Mating 111:190000 MAT

4 7 Uracil biosynthesis V:110000 URA3

5 28 Heme, fatty acid XI1:670000 HAP1
metabolism

6 16 Subtelomerically XI1:1030000 SIR3
encoded helicases

7 94 Mitochondrial XIV:490000 Unknown

8 19 Msn2/4-dependent XV:170000 Unknown

induction in acid




Reverse Genomics:
Direct Visualizing by ChlP-on-Chip
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Uncovered Network Motifs
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