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igure 3-24 A collection of protein molecules, shown at the same scale. For comparison, a DNA molecule bound to a protein is also
Ustrated. These space-filling models represent a range of sizes and shapes. Hemoglobin, catalase, porin, alcohol dehydrogenase, and aspartate
anscarbamoylase are formed from multiple copies of subunits. The SH2 domain (top left) is presented in detail in Panel 3-2 (pp. 138-139). (After
id S, Goodsell, Our Molecular Nature. New York: Springer-Verlag, 1996.)
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12.13 A Polysome

(a) A polysome consists of ribosomes and their growing polypep-
tide chains moving in single file along an mRNA molecule. (b) An
electron microscopic view of a polysome.
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Polyribosome

Ribosomes

FIGURE 15.10

Translation in action. Bacteria have no nucleus and hence no
membrane barrier between the DNA and the cytoplasm. In this
electron micrograph of genes being transcribed in the bacterium
Escherichia coli, you can see every stage of the process. The arrows
point to RNA polymerase enzymes. From each mRNA molecule
dangling from the DNA, a series of ribosomes is assembling
polypeptides. These clumps of ribosomes are sometimes called
“polyribosomes.”
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The sequences shown here are for the DNA nontem-
plate strand (equivalent to the RNA transcript, but
with T rather than U). In addition, there are short con-
sensus sequences at the exon—intron junctions. For nu-
clear genes, the consensus junctions are

exon intron exon
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Figure 7-19 Summary of the steps lead-
ADD 5' CAP AND ing from gene to protein. The final level of
RNA cap POLYI{A) TAIL a protein in the cell depends on the effi-
AAAA [0 ciency of each step and on the rates of
lRN A SPLICING degradation of the RNA and pmn_air‘l mole-
cules. (A) In eucaryotic cells, the initial
mANA (SN AAAA : RNA molecule produced by transcription
| EXPORT _~ (the primary transcript) contains both

intron and exon sequences. Its two ends
are modified, and the introns are removed
by an enzymatically catalyzed RNA splic-
ing reaction. The resulting mRNA is then
transported from the nucleus to the cyto-
plasm, where it is translated into protein.
Although these steps are depicted as
occurring one at a time, in a sequence, in
reality they often occur simultaneously.
For example, the RNA cap is typically
added and splicing typically begins
before the primary transcript has been
\ completed. (B) In procaryotes, the pro-
&J A a Z‘ ar'e onsesdtmcos duction of mRNA molecules is simpler.

— The 5 end of an mRNA molecule is pro-
f)( . duced by the initiation of transcription
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by RNA polymerase, and the 3’ end is
produced by the termination of transcrip-
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tion. Since procaryotic cells lack a nucleus,
transcription and translation take place in
a common compartment. In fact, transla-
tion of a bacterial mRNA often begins
before its synthesis has been completed.
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FIGURE 24-5

Plants as bioreactors to produce antibodies. Cloned cDNAs
encoding the light and heavy chains from a mouse mono- .,
clonal antibody were ligated into separate T-DNA vectors
and placed under control of a constirutive CaMV promoter.
The plasmids were transferred separately into tobacco
plants by Agrobacrerium infection. Transgenic plants contain-
ing the light- and heavy-chain genes were sexually crossed
to produce progeny plants that contained both genes. Exami-
nadon of protein extracted from leaves demonstrated

the expression of funcdonal antibody molecules in these
progeny plants. Other experiments showed that the
presence of a signal sequence was necessary for high-level
expression. These results suggesr char the plant secretion
machinery can recognize the mouse signal pepride.
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