CHAPTER 5, THE PARADIGM OF
DIFFERENTIAL GEME EXPRESSION

ZOO3603C 2/10/2009 Satomi Kohno

An integrated account of gene expression |

Recepior activation
Transcription factor activation
Muclear localization
Chromatin decompaction
Coupled inttiation and 3
capping

Coupled franscription and
mEMA processing

Splicing

An integrated account of gene expression |

- 1. Receptor activation

: Transcription factor activation
= Muclear localization

s Chromatin decompaction
Coupled initiation and &'
capping

Coupled franscription and
mEMA processing

. Splicing

L]

B

¥

Developmental history of the leopard frog,
Rana pipiens
jE=
= Without deferential
Y N - o gene eXpression, d
T s L Tfepfilized egg could
tprm "‘""‘E‘“: sy not differentiate info
| _I,.-"'u - GAMTTO- the different cells,
!F"i‘?.’...- e g tisswes or-crgan with
H‘_:-L (AN the Iﬂ namic
G, el equivalence.
=ﬁ—_'ﬂt'-l—n.-l..ﬂ-.l i i, i
..-\"-\. - F) _._.F"".j
s
An integrated account of gene expression I
o

Fa

T

- j' gl \ Cleavage and 37
m polyadenylation

\ mRMNA packaging
¢ miMNA export

Translation

[ %+3

Protzin folding and release

L

Protein modification

L
a4
m . . E

{4

Ui

i

1. Receptor activation

L n - Paracrine
:E: S Y S S—— 0 Diffusion of inducars
s
[ = =]
o

; from call o ancthar.

iy | C Endocrine

; 0 Traval through tha
s blood to awart thair

o Juxtacrine affacts.
0 Diract contact batsaan o Aufocrine

the indwcing and 0 Sacreta paracring

rasponding calls. induvcars also raspond

o theaem.




An integrated account of gene expression |

Receptor activation
Transcription factor activation
Muclear localization
Chromatin decompaction
Coupled indtiation and 3
capping

Coupled franscription and
mEMA processing

Splicing

Mucleosome and chromatin structure

Hetarochromatin: highly coilad chromotin; inoctive for tronscription.

Buchromatin: normal chromatin; activa for tronscripfion.

Inactivation of a single X chromosome in

mammalian XX cells
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X chromosome inactivation in mammals

X chromosoma contaim an orange allels for pigmenmtation gaena,
and tha other X chromosome beor a black ollele for that
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X chromeosome inactivation in mammals {Part 1)

Chromatin decompaction

) :_":_:I . Mechanical and chamical modificotions
(PR -
0 ’ an tha chromotin reguilota gana
E?‘T:Q:'Jf'ir_' SXDIESsions.
[N ) b L

*[}osage compansation

N W g ethylarion

L. . b T *Insulator

X chromosome inactivation in mammals

ﬂ M s garwrie

‘.-"lalr
L T e Bt Active
:|.: .r..l- - r - - oottt el
| & ] E .:|. i
= o ; ¥ Earty Hasisom
: -i. 2 Foternal inochvo
- - - .. : -& =
hlﬂ-lTFl'llﬂ'l.TH d o ol ke T Prmrulr g s
: , nl".lllll e s B L) e -i '.r-l- ] -ﬁ
i hes B — . i Potmresd
ity 4, TENCL inastten
L IREERE | Fasrsls
ped oy TN s
Fardaomby A B ‘-I 1 Bath Acva
DA methylation
MHs MH,
o, . I ~LH
M= Methylation N=" %
Il ) = LA
I..:l.\_: oy e . -\..,x \
Demethvlation H
L0 A4 DA
Cytosine S-Methyloytosine

Mgthylaotion stabilizes nuckeasomes and prevants franscripfion
foctor from binding.

Methylation of globin genes in human embryonic
blood cells

Mathylation pottern changas during developmant.

OMA methylofions are on enhoncer or promaier ragion:
ganomic imprinting
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Chromatin modification induced by DNA,
methylation

Histone H3
Inactive = Mathylation + Adive = Acatylation
Methylation of histone H3 increases the nucleosome’s
stability.
MeC P2 binds to methylated regions of DNA and
histone deacetylase.

EZIHZ binds to DNA methyltransferase which would
methylate DA and histone.

Histone H1 kinds to methylated regions of DA



