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Ihe HNA and the sense strand in the DNA have the same nucleotide sequence in
( on (substituting U for T in the RNA)
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a Consensus sequences for the -36 and ~10 sequences in £. cofl franscription startpoint

CTCGPATGTTGTGTGGAATTGTGAGC &

e 5 ACCCCAGGCTTACACTTTATGCTTCCGG
3 -10

b DA sequence of the lac promoter region in £, coll. Gonserved Sequences are boxed,

Figure 3.6 Conserved sequences in prokaryotic promoters.
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(a) RNA polymerase holcenzyme
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Core

(b) Closed promoter

(c) Open promoter




RNA polymerase
binds to promoter.

gene

The DNA separates into single strands in the
promoter, and the first ribonucleotide of the
RNA is added at the beginning of the gene.

promoter

a Initiation

promoter

b Elongation

Transcription terminates and
RNA polymerase releases
from the DNA molecule.

promoter
c Termination

Figure 3.2 The three stages of transcription




(1) Initiation:

(a) RNA polymerase binds
to promoter:

(b) First phosphodiester
bond forms:

(2) Elongation:

(3) Termination:
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{3) FANA paOlyrne

I he bindinge: of DN A -direcrted RN A polyvimerase

. N The hvidroocen bonds aaicross the Jdoubble--=1
I cany Opron prromorer complex s formed
milNA syvnithesis (rraanscription)
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I he last stage in mRNA synithesis is
mBENA 1s ended when one of rwao

chain-growrth rermi

mmtion. Svynrhesis of

INA sequences is reached.
The DNA sequences, often referred to as transc ripPrion
terminartors, are either rho-dependent or rho-independent.
| B

In cither case, a so-called stem-loop, or hairpin structure, i
tormed (recall attenuation: Chaprer 7). RNA svnrhesis ter-

minates shorrly afrer this structure is formed (Figure S.11).

The stem-loop forms ar the 3% end of the mRNA . be

the 57 end of the template DNA an unusual se-
This sequence 1= known as
1 3
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gquence of nucleorides occurs.
inverted repeac. Thae i1s, read in a 37 to
f the two srrands are idents

- - 4 '
LINA nucleoride scqQuences of

direction, the

cal. For example:

5° I ACGAAGTTCGTA

3° ATOCGCTTCAAGCAT

Ar the ascterisk, the G-C pairing, is the poinr of Symmetnry.
When mRNA is transcribed from the template strand
=+ 57), the resulring sequence is:

LIACGAAGULICK




The molecule is self-complementary around rthe point of
> )

symmetry, (5. So a hairpin, or stem-loop, can torm:
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C—G
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A—-UJ
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Cs
E S
Because of thie turn ar the bortom, the last A-UJ pairing
does not form, burt a loop is produced.
In rho-dependent terminartion, the templare inverted
repeat of [DNA is followed by a series of adenines. This se-

ries produces a run of perhaps half a dozen uracils in the
mRNA .

So we have:

AUUUUGUGY 37
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synthesisftermination of transcription. (a) RNA polymerase synthesizes a poly-U 3 end. (b) The

-independent termination of mRNA

1A and enzyme pull away from the DNA remplate




tesisSrae-rrrriraiar dey
T = Ese-zzug=-
e e e b =

»rxncs aazrhcamraownray




oynthesis of mRNA, then, looks like this:

Codingstrand: 5 AATGCOGTTACGCCC ¥
ITACOGCAATCCGGG &

—_— ——)

1 /

Template:

(reading direction)
mNA: 5 ppp-AAUGCCGUUACGOCC 3
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INACTIVE CHROMOSOME SEGMENT

ACTIVE CHROMOSOME
SEGMENT

\ ol -—F RNA POLYMERASE

— POLYRIBOSOME

RIBOSOME —

J
/ DIRECTION OF PROTEIN SYNTHESIS

MESSENGER RNA %




TABLE 11-3 PROPERTIES AND FUNCTIONS OF
EUKARYOTIC RNA POLYMERASES

Localization

Nucleolus

Nucleoplasm

Nucleoplasm

Gene Inhibition by
Transcripts a-Amanitin

18S and 285  Insensitive
rRNAs
mRNA Sensitive to low
concentra-
tion

Sensitive to
high concen-
tration
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2 Consensus sequences and positions of the CAAT and TATA hoxes.
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b D& sequence of the mouse -major globin gene promoter region. Conserved sequences are shaded in blue,
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Figure 3.8 Conserved sequences in eukaryolic promoters.
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Figure 3.10 The hasal eukaryotic transcription complex and initiation of transcription in eukaryotes.
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intron 1 exon 2 intron 2 ¢ 3 intron 3 exon 4
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Splicing of hnRNA to produce mRNA by removal of introns. Capping the 5 end and polyadenylation of the 3 tail are also shown.
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Lariat formation in the splicing of mRNA. The G at the 5 end of the intron att

aches an A within the intron to form the lariar ar th
intron’s 3" end. G attaches to the A at its 2 OH position.




Start of transcription
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FIGURE 9.33 Outline of splicing. The introns in a gene are
transcribed along with the exons (colored boxes) in the primary
transcript. Then they are removed as the exons are spliced together.




