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szosom es

thnsnmes are r:&nnuc!c&pmtein pamcies found ix
alm_nst all cells. Ribosomes are assembly shops for proti
synthesis. They are also described as protein Jactories. The
are’ found in the cytoplasm-or attached to the endﬂplasm g
- reticulum.

Ribosomes were ﬁrst ﬂbserved by Claude in 1 94 1 anc

named them as micmsnmes. Palade in 1 955 named them
ribosomes. “

Ribosomes are found in all the living cells whic
synﬂmmpmtem They are usually located on the membranes’
of the enduplasmlc reticulum. Some ribosomes remam,.
scattered in the cytoplasm. They are also present inside the
cell organelles like mitochondria and chloroplasts. :



70S Ribosome 80S Ribosome
- Ribosomes.

The number of ribosomes are directly related to the
RNA content of the cell. In rabbit’s reticulocytes, their numbe!
is found to be 1 x 10° per cell. One mm of liver contain
about 2 x 10" ribosomes. In E.coil, there are about 20, 000,1
30,000 ribosomes per cell.



Ribosomes are spherical in shape. Their sizé remains
constant.. The ribosomes of prokaryotes are smaller in size
and those of eukaryotes are larger in Size. In prokaryotes:
they are 150A° and in eukaryotes they are 250A° in diameter. .

. Ribosomes are sphetical bodies. Each ribosome
consists of two sub-units, namely alarge sub-unit and a small
sub-unit.

The sub-umts occur separately in the cytoplasm They
join together to form ribosomes only at the time of proteml.:
synthesis. |

Gcnerally 5 or more ribosomes lme up and join an
mRNA chain. Such a string- of nbosomes is called

polyribosome or polysome.



The small sub-unit holds the mRNA durmg protem
synthesis. -

The large sub-unit has two slots naxnely P-slte and 4=
site. The P-site carries a tRNA containing polypeptide chain.
The A-site carries a tRNA contammg acnvated amino acul fei

P-site

- Smaller sub-unit

. A ribosome showing slots.
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According to the size and sedimentation co-éfficient,”

2 types of ribosomes have been rep(med They are 70S

ribosomes: and 808 ribosoreés.
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. TOS Ribosome _ _ _
~  The 708 ribosome is found in prokaryotic cells.’T
0% ribosome is smaller in size and it has a sedimenitatiq
co-efficient of 705. -It has a molecular weight of 3 x 16
daltons. It is composed of rRIN.A and proteins. %5

30S .16S rRINA + 20 Proteins -
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Fig. 10.3: Diacgrart 1O show the compositiorn :_ |

- prokaryotic ribosome OS5}

- The 70S ribosome is made up to two sub-units., narn%

a large SON5 and a snall FON. - o=

. Each sub-unit is made up of rRINA and rih:::sc:n§

protveins. he 505 sub-unit is composed of 235 rR/N4, 3
iR INA and about 3@ diffferent profeins. :

' The 305 sub-unit has 765 rRWA4 and about 20 differe

j:m!-eins-



80S Ribosome

The 80S ribosome is found in eukaryotes.
. Ttislarger insize and has a sedimentation co-effici

of 805. . o - _ :
It has a molecular weight of 5 X 10° daltons.
It is composed of IRNA and ribosomal proteins.
60S and 40S. o - ;
Each sub-unit is composed of ribosomal proteins &

fRNA. The 60S sub-unithas 28§ rRINA, 5.8SrRINA,5S'r

and about 50 different proteins. | |



The 40S sub unit-has 18§ rRNA ami 30 dﬂ'crﬁnr,_

ribﬂsnmaf protelnf
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—>18S rRNA + 30 Proteins

>5S rRNA + 5.85 rRNA +
:.'-ss rRH'A + 50 Proteins

.D:agram to show rﬁe campﬂ.s:tmn of

Eukmjmnc r:bﬂ.s'ume (805).



I - Comparisor of 705 and S80S ribmnmes
{Prakﬂrym:c arrdad esskaryoric r:bﬂsmj

f Erescripfiors L~ | ; SOS

1. Ococwrrence In prokaryotes In cukaryotes

2. Size L Small, 18um ] Large. 22nm

3. Sedimentation co-effici TOS . " BOS . -

S. Sub-umits 50S and 30s | 60S and 40S

O. rREMNA types 3 Iy pes: 55, 165, | 4 types; 58,

_ = : 23S ' 5.8S.,18S, 285
7. Ribosocmal proteins 55 | 7O S
8. Molecular Wit. ] 3 x lﬂ"‘dahom -1 5 x 10° daltons
Q. R.Nﬂ-—pﬂ::-tnin ratio .
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The suh-unitslrenlain; freely in the cytnj:rlasﬁl- In the
beginning of protein synthesis the two sub-units unite together

and at the end of protein synthesis they dissociate. Su:ru]ztrl?
twWao o rthusumes unite tagether to form a dirmer. Many



togetherto forma palyribasam The association

of sub-uﬁ;ts as well as ribosomes occurata hlgh concentration
of Mg**. The dlss-uclatlﬂn is brﬂught abﬂut by a low

'cnncentratmn of Mg**. -~

LY

maller sub-uﬁit

FLE=EL teh,

. .. Association of ribosomal sub-units.-



60S - 303
Dissociation of ribosomes:



R e, _= nbosumes :;ﬂntam RNﬁ..s&prntem, enzyrnes,
me,tal ions_ R P L A

The. RNA pa:es&nt in tht: Hbﬂﬁﬂmes&m ca,llad rR7
In eukaryotic cells rRINAs are found in three forms, ljg
28 S rRNA, 18 S rRNA, 5S rRNA and 5. 3sim& G 0
prokaryotic cells: they are in the form of 23. 8 rRNAu, 163
rRNAandSSrRNA -7 . LI i EF

2. Ribosomal m

.. The 708 nb@mms cuntalﬂ 50 to. 69 prﬂtews " The
80S rmbosome has 70 to: Sﬁprﬁtcms These proteins are of
two types, namely core proteins (CP) a:ndspkt m:m (SP},

3. Enzy:rnes (protem factors) s R R Tl +t T R
- . The ribosomal enzymes {prote:n -fagtors) play
:mportant roles in"protein synthesis. They are grouped into:
three typés, namely initiation fac:‘ars, efaugaﬂnn fm:'tors and
termination Jactors, . - . . . .7 e LT s bos R

W e i P T R A




a) lﬂfﬂaﬂm ﬁcturs. S L At Voo e wlt e

The il facks irnhie IFI IF2 andIF.? They
combine with GTP and then bind the 3" end of mRNA with the
small sub-unit of ribosome. 1F,is cnnwmed with the
dlssocmuon of nl:msamal sub-ums

b) Elmgatfbh hctbrs

The elonganon factors include Tu, T, G and peptxdy! |
transferase. Tu and Ts help in the bmdmg nf mnmnacyl tRNA
Tu-GTP complex toribosome. -~ '~

G factor helps in the H'anslﬁcatmn ﬂf peptldyl tR“I'Jﬂ |
and the release of free tRNA. © .

Paptldyl transferase is mvolved in the formatmn t}f

1R e, '-'-'.I"‘.-l":



-:}Tennﬂ:aﬁunfac!nrs

' Termination factors include R1. a.n-:i RE (releasmﬂf
factors). : T'hll:‘_',-' help in the release: of ptﬂtems,

J,H&tafinns

Ribosomes contain - a number of metal ions. su-n:h as Mg, Ea,:
M, Fe, etc. . i

Functions of Ribosomes
o Rlbosomes do the fo]lowmg functlons
1 Protein synthesls

: " Ribosome plays ari unpm'tant role i in pmtem synthesxs
tis the assembly shop or engine where amino acids are hinked

: .t_



to produce proteins. During protein synthesis the two sub-
units join together on the mRNA. Like this many ribosomes
are attached to the mRNA to form a polyribosome. The
ribosomes contain slots for the attachment of tRNA

peptide chain,, The ribosomes

;, 4 ic ribosomes mqve on the mRNA. As théy
move the triplet code on the WRNA is translated and the
peptide chain is elongated by the addition-of correct amino



Ny — Pob}rzbasomes in protem ,s;yn?he
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- The mRNA passing thmugh the fibdsom 15* protecied
from nsicleases. Simitarty hewly éyntheslzbd polypeptide
Ehﬂﬂ]ﬁ ﬂm pl'ﬂ‘tECth ﬁ‘U‘i’ﬂFﬁﬂfMﬂ. i I



