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CONCEPT OF GENE, CISTRON, RECON, MUTON,

The genome contains genetic information that is transmitted from parents to offspring, from
one generation to the next. The genome is the blueprint for the building and maintaining of
organisms. In human beings, the genome comprises of 46 molecules of DNA known
as chromosomes. Of the 46, 23 come from the father and 23 from the mother. Together, these
46 chromosomes contain about 20,500 genes that are the functional units of the chromosome.
Each gene more or less, encodes information that is required for one function, which may be

responsible for the physical, physiological, or biochemical characteristic of the offspring.

Recent research has provided further information on gene structure, paving the way for a more

specific definition of the gene and associated regions in the chromosome.

Accordingly, a gene:

- is a segment of deoxyribonucleic acids

- has a sequence that is unique in the entire genome

- encodes information required to produce one protein, TRNA or tRNA

- undergoes crossing over and mutations to-become recombinant

- sometimes has information that is netin-one segment, but in parts spread over a region
- may (and frequently does) influence other traits

- may only be partially{esponsible for one trait while other genes also exert their influence on

that trait

In light of the above definition of a gene, and further research on gene structure, it became

necessary to divide the gene into further divisions called cistron, recon and muton.
* G W Beadle and E L Tatum (1948) proposed One gene — one enzyme hypothesis
* The fine structure of gene was proposed by Seymour Benzere(1962)
*  Yanofsky (1965) proposed One gene (cistron) — one polypeptide hypothesis

* S.Benzer (1957) coined different terms for different nature of gene and genetic material

in relation to the chromosome on the basis of genetic phenomena to which they involve.

* 1) Genes as unit of transmission or cistron
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* i) Genes as unit of recombination or recon
* iii) Gene as unit of mutation or muton

* Benzer, in view of his work, coined the terms cistron (unit of function), recon (unit of

recombination) and muton (unit of mutation).
GENE

e Gene is the Unit of Function (one gene specifies one character), Recombination, and
Mutation.

e Genes are discrete particles inherited in mendelian fashion that occupies a definite locus
in the chromosome and responsible for expression of specific phenotypic character.

e Number of genes in each organism is more than the number of chromosomes; hence
several genes are located on each chromosome.

e The genes are arranged in a single linear order like beads on a string.

e Each gene occupies specific position called locus.

e If the position of gene changes, character changes.

e Gene was coined by W Johansen in 1909

e E R Garrod (1908) proposed One géne — one product hypothesis Gene theory was
proposed by T H Morgan in€1911

e L Pauling and Ingram(1949)established the role of genes in protein synthesis

e Genes can be transmitted.from parent to off springs.

¢ Genes may exiStin-several alternate formed called alleles.

e Genes are‘capable‘of combined together or can be replicated during a cell division.

e Genes may under for sudden changes in position and composition called mutation.

e Genes are capable of self duplication producing their own exact copies
Essential features of a gene

e Can duplicate themselves very accurately (Replication).

e Synthesizes a particular Protein.

e Determines the sequence of amino acid in the polypeptide chain
e Determines the physical as well as physiological characters.

e Situated in the chromosome.

e Occupies a specific position known as Locus.
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e Arranged in single linear order.

e Occur in functional states called Alleles.

e Some have more than 2 alleles known as Multiple Alleles.

e Some may undergo sudden and permanent change in expression called as Mutant Gene
(Mutation).

e May be transferred to its homologous (Cross-over) or non-homologous counterpart

(Translocation).
Cis and trans position:

e Cis position: Genes in the cis position are on the same chromosome of a pair of
homologous chromosomes.
e Trans position: Genes in the trans position are on the different chromosomes of a pair

of homologous chromosomes.
GENE-CISTRON RELATIONSHIP

e Prokaryotes: Genes and Cistrons are equivalent

e FEukaryotes: Cistron is equivalent to the exons
CISTRON:

It is the largest element in a gene Which encodes a polypeptide during protein synthesis. The
term “cistron” refers to a test called cis-trans test, which is similar to a complementation test.

The term “cistron” is anit of function.

It is the unit of Function. It is the Gene in real sense capable of synthesizing a Polypeptide

chain of an Enzyme.

THERE ARE SEVERAL RECONS AND MUTONS

RECON:

It is the smallest unit of DNA capable of undergoing Crossing Over and Recombination.

They are locations within a gene which participate in recombination. There is a minimum
distance between recons within a gene, and recombination cannot occur within a recon. The

term “recon” is a unit of recombination.

The smallest segment of DNA capable of being separated and exchange with other

chromosome is called recon.
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A recon consists of not more than two pairs of nucleotides.

MUTON:
It is the smallest unit of DNA which can undergo Mutation.

They are elements within a gene that can undergo a mutation and lead to the production of
mutant phenotype. The term “muton” is a unit of mutation. Each recon may have several
mutons within them, and many mutons within a recon may stay linked because of

recombination.

Thus, a gene may have one more than one cistrons, a cistron may have several recons, and a

recon may have several mutons.
COMPLON: 1t is the unit of complementation.

EXONS AND INTRONS:

e Exons are segments of a gene that encode mature.mRNA for a specific polypeptide
chain.
e Introns are segments of a gene that do,not’encode mature mRNA. Introns are found in

most genes in eukaryotes and insomegene of bacteriophage and archae .
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7.2.1 St #1 gRsmar (Defination)

UF Folld HIRS & SAdaas i Tcdd fhar df A3 van AERT & arelr
HRF FEATHS FH Nd Farh ¢ | Ig HIRNGT AW & TAT F FRAA
¥ qEd FIE & van A ¥ G AaRE gEerdt H FFRT Fdr g | gdadr
FIYROMHT F AR " M 3caRadr (Mutation) TaH quaUT (segregation) $r
EATHA 3HS & ¥ A A g € " Afdher nfoas @i s (Molecular
Genetics) & &7 # ¥ T &t & 719 a1 § &, e Faa @& w2
(Recombination) Tar 3= waftd framit & & s a8 € 3Ng swa wfva
IR 3oy w7 o BT |

1.2.2 1% 3qurvn (Factor Concepts)

FAVYA 'FRE e F GANT Avsd (Mendel) & fFar gur sarr & FRE @

HERE ged € A 9 @ GG vF war vE F HOF Fwol Hr el F Q[

Seaterd g1 ¢ |

" 1905 # deqaT (Bateson) & AVSH & HfaRIedr & Agwdl & G & fov

& 9Re&eqa (Foctor hypothesis) sfaurfda | 38 qRe&eqar & IgER :

(1) #R® (Factor) ag 3&1S & S Fohar & frdr wefor Ay & IRa@T Fdr & |
HHe 38 A Fgd & |

(2) wif% 38 A7 # TUgEl 9 e (chromosomes and genes) & &r #
FFQUT AASRT 9T At ff, 3 dc@a (Bateson) & Ig wiauifed famar & &
R Helsh GUST AT T3l & & gid ¢ UaH 98 H Haftd g Hahd o |

Hga taA aradl (1902) & AvsH & fAgAT qur qUrgE & IREIRE Haul i e

$ | 39 FFER Folrat F FRF e & eadia vd D & g@d qd F Fwor

& AT AV FRH TaA APRET HI FEGOT A gAicd FAAAT 9T A § A

F A TR A §
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(1) #vze & En AP & @ (FaReead) & oF o § vas o ot
ol  waeg F1f%s AfEt & i sprgs sFstad g@E  (Homologous
pair) # ard sma ¥ |

(2) #vze & R FAH F a3 FTHY FARSAN FS 7 0F wery (Yefe) oS
THS A W GFEO G gES A ot §, &% s aw wEerd prga ot &
wery yUEH Raset $ AT wewr @ O ¥ vaH qus w9 OF gEs A wdy
¥

(3) e v AvfIus st & T@a7 wveggs (Indepepndent assortment) srar
sren B, &% 3 e R ver § aEena aurgd aggd Reew § sy
oA ¥ A @F A E 0F S IPrET @ A W A @ s |

(4) Bvzer N 7F AT N & FRE v a8 O3 9 T wiFerwa @ wvwar 8
g wHR wolte Rl & suftya prge sl opaer sasr ofva oRefEra
Fa ¥

geaf Fat @ aprgat A w4 goned A swdEd wEeand o oneh ¥ R sh

PrgEt # AT FRE F AW i f gEd af e on owwar § wRg

PrEA 3 HifE wraad ¥ Bed e Rgmas wd € aw 3 qaafy sst § agst

FawAFEFAEN

7.2.3. Sfter & 3nyf@s srauon (Modern Concept of Gene)

f@dft 3= (Seymour Benzer, 1962) # Iyf@& auron & Hgaw Ma

st udt & v & oRenfa B o g @

(1) Bee@=r (Cistron) : DNA & 3 @8 @31 @ve ot offd Y Baceas s &
frefra swar 8, Bela sgerar & | @ s sadfvadt wwst (Mutons) &
Bewt aan g & | ya: Bela & oF s & e & ofenf¥a B o s
¢ s gew (grafesad) Be-gww ofbar (Cis-Trans Phenomenon) wefda
& | e el Bawt vs e & @ & § O celftra fad
(E.coli) # Reavar @928 (Tryptophan Synthetase) vesrgs @amat aren ofter
& et gavy Affa dvar &)

(2) R¥¥r (Recon) : ag ffw wvgen grdfosr  ggwas god & | (Unit of
Recombination) & =Ean ¥WeafFa & s & DNA vy & #afGa
fFeategsy & &g i g & Fw o wFar ¥ | wEd OO R e &
A 2 gfFetesst & &ra & g & T oo gFar ¢ | gad o R
e & FffFentass o A ad ¢ ar Wy R & cgefaa daw
e & Fafsa sh & ) Reer s e Rfsy (crossing over) & gara



Dr. Girima Nagda
Assistant Professor
Deptt. of Zoology, UCOS, MLSU, UDAIPUR

Ferer o &Y FHAr § | FAYYH FeA 1955 H d=aX (Benzer) & SramvpHish asd
T4 aFdRAwS & Rela S & SN f[afasg # g & |

(3) 7gei= (Muton) : T§ EIGAT 3ARAda i Fad DI 35 ¢ deegar "'DNA &
g #gAdH IT FE OleT @os @A 3caRada (Mutation) $r &#ar gdr 8, 38
R Fga § 7 | FFEIICSS & UF S AT UF ~gFasierss f wvaer &
g arer aRads s 7gaaa FRcaFa & wRafda Far g |

(4) ¥ (Replicon) : 7§ DNA wfdaor (Replication) #r dad S1é 365 & |
IE Mol §gFd ®0 A Ao FAEE & @A &=a § | Wesa
FFHTA: T HIAMERE & 191 a1 DNA & T 3] & &9 & & §a ¢ |

(5) et (Complan) : J§ O« AFE & TH W 9gFd  HROT
(Complementation) &' 3&1$ & | T8 $ Teallsrd & AlHT THg S & A &
¥ HUF GiideEs J@anst F E@ERT @ g g 3 UF g & HARS
(complement) 81 & | 3 diegwess @3 A FAr 9ER H Fgaar
3gf ar aRads HqIF e A FTEl g@RT FEAfed @ & |

(6) 3T (Operon) : Ig e ARIST frareA® s&E (Physiological unit) & 3
& wgareH® S (Structural Gene) TaH HIeX a1 waTes i, (Operator
Gene) &t & g@RT Hgad &9 ¥ IRATFETd &l & | A s&sar DNA & g@nr
FRINT AR FarHt & waat F gaee F FH FA




