CONTROL OF GENE EXPRESSION
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Jacob and Monod, 1961 (p 352): isolated mutants of E coli which were constitutively derepressed for B galactosidase (enzyme which
hydrolyzes lactose). These produced 1000x baseline even in absence of lactose.
1) Mapped the collection of regulatory mutants, found they mapped at two different places:

lacO adjacent (“upstream”) to /acZ and other lactose related genes. LacO acts only cis no diffusable product
lacl distant to the other lac genes Lac I acts trans makes diffusable repressor
2) performed cis/trans test with heterogenotes, (see p 360-361):
cis [on the same side] only acts when it is on the same piece of DNA (contiguous)
trans [across] makes soluble product: acts whether itis on same or other piece of DNA
heterogenote Z gene product without Z gene product LACTOSE OPERON: POZYA (p. 357)
inducer with inducer A polycistronic message is produced from operon
ot 7" very low high (several structural genes transcribed together.)
ro'z* high high Lactose is the inducer of the operon.
Fo'z /F' 1" very low (Lacl acts frans) | high induced: makes 1000x more [ galactosidase,
permease and transacetylase
"o z* high high
I"O"Z" /F" 0" Z | high (1acO acts only cis) high REPRESSOR
I gene codes for repressor which acts trans.
iR If mutated = con'stltutlve mutants, transcr%ptlon not inhib.
o i = s An allosteric protein: active site binds operator
ona 7O IEETIE orn eZ | fe¥ | ren_ TN O allosteric site binds lactose
l ks »;,’.r : Lactose inactivates, repressor
4 ,f.'.',".‘;'mm., ‘__.rj:'* Result: coordinate derepression of Z, Y and A.
= _—
mANA 5’:-:'-':’.. mAK& :'u"f-_—j_'_ B —
J J PROMOTOR binding site of the RN A polymerase
T
Frotein H—r& |F’W | Parmeaea | |Tﬂ"mﬂm| OPERATOR binding site of the repressor
] | |
Allclzstoge Insctive ) ' .
{induser] reprossor Lae aperon - normally off Polar mutations reduced downstream translation, act cis

ig inducible
[b] Lactose prasant, rapressar INActiva, o paron on

=3 1 wpn plien sy uhedin ceness

Catabolite repression: (p 364, 365) If adequate glucose x"_\,\_-uu‘; pehancraac B oo latory rerone
catabolites are present, keeps lac operon repressed, even with y y
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Repressor: page 365 forimage of CAP repressor binding to DNA il 1y ianis
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Tryptophan Operon: p 369 illustration: I I I I .
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thus, mutants ofhis-tRNA synthetase also cause derepression.  ygprazeor




	Page 1

