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In HL we learn come additional detaile on the processes of trangeription and tranglation and how protein synthegic can be

‘ REGULATED (%) at different atageg.
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|. [TRANSCRI PTION] The procegs of copying a segment (gene) of DNA into mRNA within the NUCLEUS of the cell

Mogt of the procese wag learned in section P1.2 SL, in ML we highlight the DIRECTIONALITY (5’ to 3°) of trangeription.

2 RNA polymerage adds RNA nucleotides in the 5 to 3’
direction according to the template to form mRNA by
complementary bage pairing.

RNA Dolymerage

o] Qenge etrand (gene) Tord

Fad)
7|\ RNA polymerage binds to 9 The etrand being used ag TEMPLATE for mRNA
the PROMOTOR REGION of a
gene (on the template 7)) mRNA strand detacheg from the
atrand / anti-genge gtrand) " template after synthegie after
unwinding and separating mRNA reaching the TERMINATOR REGION.
DNA gtrands.

T DNA rewinde (recoile).
5’ end

Template ONA (anti-genge gtrand)
Growing mRNA
RNA polymerage
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[in eukaryoteg]
Trangeription factore bind to the promotor region, which attract RNA polymerage and trangeription beging (trangeription bubble)

AL

A short sequence A sequence of nucleotides, that, when
EAA i of bageg that ig tranceribed, cauges the RNA polymerage to
\ NOT trangeribed detach from the ONA and trangeription stope.

N 7

| GENE

ecription factors Trangeription factorg bind to NON-CODING
(Proteing involved in regulation) regiong (gee page 6.
L Some ACTIVATE, gome REPRESS a gene
[in prokaryotec] A Some attach to the promotor while otherg

RNA polymerage attaches to the Eromofor region of a
particular gene and trangeription beingg. Trangeription
factors may bind after RNA polymerage to prevent
trangeription.
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[ntrong ~ Intervening

o attach 1o a gite distant to the promotor region

After RNA polymerage bindg, other trangeription
factore can move info action.

[in eukaryoteg]
® Splicing oceurg in the NUCLEUS. All the INTRONS (regiong which do not code for amino acide) are removed uging SPLICLOSOMES.
@ Exong (regiong that code for amino acide) are kept and later expreseed ag they form mature mRNA. -
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(:3  seoms

EXON 1 EXON 2 EXON 3 mature - mRNA

~ compoged of multiple small nuclear [in prokar ]
RNAg ag well ag proteing. They function in the

remoual of introne from the primary mRNA, Prokaryotic mRNVA doeg not contain introng
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Sometimes exone may algo be removed. This can create a variation of the final proteing.

L ALTERNATIVE SPLICING] Multiple “different” proteing can result from a gingle gene.
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EXON 1 EXON 2 EXON 3 mature - mRNA EXON 1 EXON 3
PROTEIN A - ~ g
EXON 1 EXON 2
One gene N ’
# | Y
One protein
Jp j)
TROPOMYOSIN

Skeletal mugcle, cardiac mugcle and emooth mugcle all contain a different
form of tropomyogin ag the TROPOMYOSIN MRNA UNDERGOES ALTERNATIVE
SPLICING which giveg light VARIATION in the protein, making it specific for its

role in the tiggue.
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[in both eukaryotes & prokaryotes]

SPLICING (:: 7 -
EXON 1 EXON 2 EXON 3 mature-mRNA
The Cap & Poly A tail; ; [ (2
+ Dlay arole in nuclear export (o exit the C;g (d5f) ﬂ:hpoly f falrln(sl\} Sre
nucleug into the cytoplaem) added 10 the mature -
+ Drotecting mRNA from being degraded 5 ond 2 ond
+ Enhance tranglation (for ribogormes)
CAP EXon 1 EXOn 2 EXON 3
PoLY A TAIL
+cl;-—P—p—p— ) ) o g 1150-250
CHs
Poly A tail ig made of around 150-250 ADENINE .

Made of modified GUANINE NUCLEQTIDE WITH THREE PHOSPHATLS Added chortly after the TERMINATION of trangeription.

Added chortly after the INITIATION of trangeription.
Recognized by the ribosome to initiate tranglati
ecognized by the ribogome to initiate tranglation. '@Me
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‘ l l [ TRANSLATION ] The procegs by which the information carried by mRNA is decoded and used to build the sequence
‘ ) of amino acids that eventually forme a protein molecule within the CYTOPLASM of the cell.

Most of the procese wag learned in gection P1.2 L, in HL we highlight the DIRECTIONALITY (5’ to 3) of tranglation, the name of
different SITES on the ribogomeg (A, P & E) and more terminology for the STEPS of tranglation (initiation, elongation & termination).

_QZOP%_OKTW%W% L) INTIATION = ) ELONGATION »(DT[RMlNATlON

A Holde tRNA carrying the next AA to be added.

SITES ) | o :
[\ PO P Hold +RNA carrying the growing polypeptide chain. / Qitee on the ribogome gpell out “APE”
Qi L Discharges the tRNA that hae lost ite AA (E = “Exit”). 3 £ SITE ig lagt ag it ie the Exit

Amino Acid

methionine <—Q "N The emall ribosomal eubunit attaches
3’ end] [ (dwaye ACC) /\ \ to the 5” end of the mRNA.
- A /\—/K ~\
- |5 end ‘ 0T 00 ) \
Nucleotides « | - VWL1 INITIATION
= y- 3 end
\-/;' e !q -
A a4 i

H

Hydroge
t?s @ START CODON STOP CODON

bon
(alwayg AUG) (UAA, UAG or UGA)

—
(complementary to the ANTICODON

codon on the mRA) 7)) The initiator tRNA containing methionine (and anti-codon UAC) paire wiith

the to the atart CODON (AUG) at the 2 5/t

P) - Q Z) The large subunit of the ribogome ie added. The ribogome ig now
L | LDep\‘ide bond complete: forming the initiation complex.

,4‘,’27\—’ 2\

/T A HRNA carrying the next amino acid binds to the codon
forming a PEPTIDE BOND between the two amino acids. -

{57 The ribogome tranglocates (moveg), freeing the .\ 3l1% for a new
tRNA to bind. The empty tRNA then leaves from the £ 311

Polypeptide Chain

) Thie cycle repeate, ELONGATING the polypeptide chain.

7‘ When the ribogome encounterg a gtop codon (UAA, UAG, UGA), .
the polypeptide chain ig releaged, and the ribogomal eubunite ‘

dicaggemble.
'.'I:-‘e‘aehNMe
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After trangeription and tranglation, (profeing can sfill be modified to carry out their function. Thig ig illustrated with the example of
inaulin (a hormone/protein releaged from the pancreag which increages glucoge abgorption ~ cauging a decreage in blood glucoge).

PACKED INSULIN
INSULIN (for outeide the cell
PRE-PROINSULIN

PROINSULIN

S - & GOLGI APPARATUS
! S's = C—PEPTIDE éjou
ENDOPLASMIC

RETICULUM § SIGNAL PEPTIDE BETA CELL
Molecule found on proteing O &
degtined to cecreted out of the cell.
PANCREAS

[naulin ie releaged by the pancreatic beta celle.
Other examplee of polypeptide modification include:

~ Chaperones ~ - Digulfide bond formation - ~ Glycosylation ~ §
These guys play a role with protein folding atabilizes tertiary and Addition of a carbohydrate side chaintoa ~ § &
(chape determineg function). provide quaternary structure polypeptide. prevents protein chaing from ~ §
protection from interfering conditions —§— || sticking on clumping together. So, they can §
that hinder folding. —3 carry out their function.
W Lecycling of [Profeins [hisuaion] o B
@ - MRk pROTEIN
The body may wigh for a protein to only be capable of acting for a SNt
short period of time OR proteine may get damaged (old) therefore v U
mechanigme are in place o get rid of such proteing: @ - xS
UBIGUITIN : ¢
Amolecule that marke proteing \
LYSOSOML that need to be broken down.
PROTLASOME

a cellular organelle that breake
down marked proteing

NEW PROTEIN ‘/ .
PROTEOME "’%W\ .

the entire set of proteing that ig or can be ﬂ
expreseed by a cel, tigeue or organigm. TeachMe
AMINO AciDs A
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: NON-CODING SEQUENCES 1/0 Coding DNA

[ncludes all the DNA sequences that does not code for any protein.

d = D

TRNA & RRNA | y M}—J

. REGULATORS OF GENE EXPRESSION P

promotors — gilencere | M}_, o  Found at the end of
. o of DNA chromogomes.
enhacers ineuarore rergne;\j:z(c)infrgm prim;rga:nﬂﬁf A o Made of repetitive non-coding

thece influence tranceription before it leaveg the nucleus ag DNA eoquences
mature mRNA o Help protect the chromogomes







