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BONDAGE OF KARMA AND GENETIC CODES
IN DNA & RNA

BONDAGE OF KARMA

There has to be a cause for the inequality we a@atianaterial world
(sa s ra). We are unable to justify unequality based oremdl reasons.
There has to be something internal which justify worldly inequality.

Jainism is based on two basic substances :

(1) tm (soul),

(i)  Karma

Nine tatvas(fundamentals) of Jainism are based om andkarma
To succeed in our crusade to free our souls, we kmev all aboukarma
and soul and their interrelationship.

It is a duality of light and darkness, purity amepurity, detachment
and attachment, alertness and carelessness, assrand ignorance and
inside and outwardness. For worldly soul like us i battle between soul
andkarma All we have to do is to disassociate soul ficenrma In fact, our
final and only object is to disassociate soul frkammaand to realize our
own (soul's) qualities. Th&arma theory of Jaina Philosophy is unique,
rational, scientific and complex. In its true cop&l form, it is unique to
Jainism. It supports the features of the Jainaiceli which distinguish it
from other religions of world viz. the concept efdependence of each
individual soul and the teaching that self endeavethe means to achieve
such independence. It is scientific in the senag ithconforms to the basic
premises of scienc&armareward or punishes us for our past deeds.

The materialkarma give rise to the feelings and emotions (abstract
karmg in the worldly souls, which, in turn, cause timflux ( s ava) and
bondage ljandhg of fresh materiakarmas Thus the relationship between
the material and abstrakarmacan be described as one between the plant
and seed. It should be remarked that soul is aregndlifferent from matter.
Thus the transformation in a worldly soul (abstianimg occur because of
the intrinsic attributes of soul while the transfations (flux, bondage etc.)
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of materialkarmatake place according to intrinsic attributes ottera The
emotional states of a living being are causedkdoyna particles ankarma
particles in their turn are caused by the emotistetes.

The law which regulates the actionkafrmais based on the principle
of cause and effect, so that the saying, "as ows so must he reap presents
the whole doctrine in a nutshell. Every action, thlee, mental or physical,
is a sowing of the 'seed', or in the technical lemgge of the Hindu
Philosophy an engendering &rma In the act of sowing the seed or
engendering th&rmathe soul has the choice of acting or refrainirayrir
action, but when once the seed is sowkasmaengendered, its freedom is
replaced by an inevitable liability to bear its sequences. The harvest,
which is sown must be reaped, gathered and assaaiila its unabated
fullness. This is what constitutes the bondagéefdoul Karma, therefore,
is a kind of force which compels the soul to bda tonsequences of its
right or wrong actions, and this force originatasthe very action itself
which is performed by the soul and at the very munoé its performancé.

Termkarmameans activity/actions by the living being mentaical
or physical. The livingness means activity. If #1é& no activity, there is no
life. Many actions are deluding, selfish or attaemtal, while many are
otherwise. The&karma theory promotes th&t sermon for non attached,
non deluding, non selfish or desirelessness fordfiect of actions for
useful, happy and world benefiting life. It prom®slf elevation along with
public elevation morally and physically.

In general, thekarma theory aims at individual based spiritual
upliftment. It is just unfortunate that this spmadism has taken us too far to
become self centred, egoistic and selfish. Theviddal of spiritualism
became an isolated system. The isolationisms bagobd and had effects
for the society. However, the scientists have canmur help to indicate that
the individual is not an isolated system. It issncbnnected and interrelated
system with environment and other entities eaakcéfig one another. Thus,
the scope okarmatheory has gone very wide to include grdtgrmas
national and internationdarmas This has improved the utility dfarma
theory for spreading universal brotherhood and easing the overall

Chapter 4 150



Sohan Raj Tater Hoeence OKarmaAnd The Science Of Genetics

happiness in the world. It has a pregnancy of ngakime world more
peaceful and as well as physically progessive.

CAUSES OF BONDAGE
Following are main five causes for the bondagkania:
Mithy tva (false belief)
Avirati (wovelessness, non-abstinence)
Pram da (negligence)
Ka ya(passions)
Yogas(activities)

False
belief
Observing
no Vows
not being
vigilant
passions
Mental,
Verbal,
Physical
Activities

Fig. 18 : Cause of bondage

Mithy tva (false belief)

False belief or delusion#ithy —wrong, tva = ness i.emithy tva =
wrongness. It means wrong attitude, wrong tastegbie activity such as not
having a taste for and faith in thatva (basic elements of Jainism) as
mentioned by the omniscient ones. Thisishy tva. Mithy tva also means
not having interest and faith in the path ofoka expounded by
T rtha karas but having interest and faith in the so calledhpatt mok a
expounded by ignorant and unenlightened peopletHar words instead of
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having faith in true God, true spiritual head angtdharma, having faith in
false God, false spiritual head and false dharmaitisy tva.

(i) Kudeva (false God)—The false God is he who possesses such
demerits as attachment, hatred, desire, anger,rimess, ridiculing,
propensity, fear, ignorance etc.

(i) Kuguru (false teacher)—False teacherk(igury is he who does
not practice five great vows (non-violence, truth@ss, non-stealing,
celibacy and non-possessiveness) who keeps withwiaaith and women,
makes others keep them, approves such actions, ushs and touches
unboiled water, fire and vegetation, who cooks fomtdo asks specifically
for the food to be cooked for him, and who approthes coking of food.
Such a person is a false spiritual head.

(i) Kudharama (false religion)—The false dharma is that which is
devoid of asamyag darana (the right faith) samyag jana (the right
knowledge) andamyag critra (the right character or conduct) which does
not explain the real nature p¥a (soul) andaj va (non-living substances)
and which deems it right to enjoy sensual pleasuigave passions and to
commit sins.

Having faith in such false God, false spiritual theand false dharma,
having partiality for them and interest in themnstitute the false belief or
mithy tva.

The five kinds ofmithy tva are as follows—

(I) Abhigrahika mithy tva (Absolutist or fantasic false faith)—T his
state involves one sided attribute, one sided \ggeking to a false belief
like there is no soul, nkarmaor killing inferior living beings is acceptable.
This means having fanatic faith and interest irsdatiharma. Believing
fanatically that his/her dharma alone is right alués not accept the true
dharma expounded by the omniscient onkEsti{a karag. Such persons
may not know what is right belief.
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(1) Abhinive ika mithy tva (preserve or prejudicial faith)—This
involves intentionally sticking to a wrong belief not accepting the right
belief. For example monks can have money. Monkshaa@ women. God
will be pleased if | sacrifice certain things. Thilso includes that one may
have attained the right dharma but he/she may ebev® some of its
doctrines and may have prejudicial partially andieve in contrary
doctrines.

(Il) Sa yika mithy tva (skepticism)—n this state one becomes
doubtful or skeptical about the dharma expoundedhlkyomniscient ones.
This person just cannot decide what is right andtwgwrong.

(IV)  An bhigr hika mithy tva (Egalitarian—faith in false
dharma)—In this case one may believe that "this beliefight’ and then
he/she will change his/her mind that "that belgefight". He may believe
that all religions are true even though they anetremlicting. He/she has a
non-discriminatory attitude. He/she thinks that raligions are equal and
acceptable.

(V) An bhogika mithy tva (Agnostic, total ignorance, lack of
knowledge)—in this state, one cannot distinguish between tigt r
doctrines and false doctrines and cannot have angwledge or
understanding of them. In this state, he/she doe&knmow that living beings
with less than five senses, and with five sensésaithout mind have an
equal soul as we have.

Mithy tva (false belief) is the greatest enemy of the sBetause of
this mithy tva, one has no faith itatvas(basic elements of Jainism) the path
of moka, Tirtha karas true spiritual heads and true dharma, and such
person will involve in the sinful activities likeiolence and in sensual
pleasures. As a result of this, persons go far dveag the true dharma. All
the sacrifices and austerities carried out throwghous lives become
wasted became of his/her on going sinful activiied sensual enjoyments.
We should discardithy tva which is the basic cause of our misery, and we
should embrace true God, true teacher and trugiorli(dharma). Till
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mithy tva is there all other four reasons remain simultasBgdt is their
agreement.

Avirati (vowelessness—non abstinence)

Avirati or vowlessness means not to take any vows nairtorst any
sins or certain sins. At present, we may not benaittimg any sins but it is
not virati until we take vows not to commit sins. Even thowggh may not
commit sins, the absence of vows, is a cause ®rbttndage okarma
Because not taking a vow or having a temptatiomesire to commit sin
cause the bondage kdrma If one does not want to commit a sin, then why
should she/he hesitate to take a vow to prevenbdleeffect? If we closely
examine the proper aspects of the minds and hefgpesople who don't take
vows, we find that they have a desire or have tw dpen to create a desire
to commit sins. The mind thinks "Though | will haommit this sin,
sometimes, by force of circumstances, | may haveoimmit sins. | may
commit such a sin, If | take a vow, | will havefaxe a serious difficulty. So
let it be as it is, It me not take any vow." Asdoas you don't make a strong
determination that in your life there will be noageto commit sins, and do
not take a vow not to commit sins, the possibitifyyour committing sins
will be there.Even the desire to commit a sins is a sirSins should be
discarded by means of an austere vow.

For instance, though there is no possibility of yoammitting the
sins of hunting, plundering others, eating meat #te bondage dkarma
relating to these sins ends only when you takevamnat to commit them. In
an ordinary manner, Avirati or the absence of vesna 12 kinds.

1 to 6—Not to take vows related to the pleasuretheffive senses
and the mind.

7 to 12—Not to take vows related to the use ofteawvater, fire, air
and plants (vegetation) and all mobile beings &ras addition included are
not taking vows to discard violence, falsehoodalgtg, sexual activities,
attachment and taking food in the nights. Takingvwofor a partial
retrainment from these is call& a Virati (for family persons).

If a serious and solemn vow is taken with threeago@nd three
kara asi.e. if a vow is taken by person that he/she mait by mind, speech
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or body commit these sins that he would not geintobemmitted by others,
and would not approve them when others commit thien it is called
serva virati This type of vow is taken by a Jaina monk. But dofamily
person it is impossible not to approve knowingly usknowingly when
others are committing sins as well as it is diffi¢co stop the sins of subtle
kind. Therefore, the family persons takes partialvs which he/she can
observe.

When mithy tva is conquered fully andavirati is there means
pram da, ka ya, yoga are definitely with him. It is there pactdwhen
mimiy tva andavirati are destroyed fully thepram da, kaaya and yoga
will remain with soul. When earlier is there meafissucceeding are present
with earlier!

Pram da (negligence)

Pram d make the soul to stop taking delight in contemptabn tis
own form.Pram dais mainly of following five types :

(a) Arrogance,

(b) Sensual craving,

(c) Passionska ya)

(d) Sleep

(e) Engaging in gossiping.

Following evil activity of mind, body and speechtrmaring for true
dharma and not having enthusiasm for true dharrma abnstitute the
pram da—

()  Attachments

(i) Hatred
(i) Ignorance
(iv) Doubt

(v) Illusion

(vi) Forgetness.

Even after a person takes all necessary vows aodnies a Jaina
monk/nun, he/she may be subjecteptam da time to time. This state is
calledpram tta. If he/she discard theram da completely, then he becomes
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an apramatta mahmuni It is more often that a Jaina monk goes for and
back fromapramattastate tqpramattastate®

Ka ayas(passions)

Ka meanssa s r (material world, cycles of birth and death, waofd
misery) ya means gainKa yas therefore secure thga sara keep us
miserable. Therefore, they are called yas—

()  Anger krodhg

(i)  Ego (m na)

(i) Deceit (m ya)

(iv) Greed [obha).

Each of these have four kinds (degrees)—

()  Life long (extremely violent)

(i)  Non-renunciatory (violent)

(i)  Partially renunciatory (violence of middlevel)
(iv) Flame like (completely renunciatory, mild)

Their prak tika names are given in thegamasas follow :
(i)  Anant nubandhka ya

(i)  Apraty khy n ka ya

(i) Praty khy n ka ya

(iv) Sa jwalana ka ya

(i) Anant nubandhi (life long) Ka ya—This ka aya binds the soul
to endlessa s ra. Thiska ayausually lasts more than 12 months. It adds
bondage to bondage and impels the cycle of life dadth to go on
endlessly. A person with this typelkd yais inmithy tva. The intensity of
this ka ya keeps thg va under its impact such that she/he will not have
even a rational thought. Thera under the influence of thisa ya commits
sins like violence and other evil actions withoaarf and any hesitation.
Person with thika ya does not have faith (mamyaktvain tatvas(basic
elements of Jainism). Therefoa@ant nubandh ka ya (anger, ego, deceit
and greed) are extremely harmful. First, a persestrdys this type of
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ka yaand, thus develops faith tatvas(basic elements of Jainism). When
theanant nubandhka vyaarises, it destroys the right faith.

(i) Aparty khyan (non-renuntiatory) ka yas—ThisKa ya lasts
at least 4 months and upto 12 months. A personrumfleence of this
ka yahas the right belief but has not yet taken anys/tiwminimize sinful
and unnecessary activities. By taking partial volaes/she overcomes this
ka ya'

(i) Praty khy ni (partially renunciatory) ka ya—This ka ya
lasts more than 15 days and upto 4 months. A parsdar influence of this
ka yahas taken partial vows to minimize sinful and wessary activities.
This stage is for a family person like Us.

(iv) Sa jwalana (flame like, totally renunciatory) ka ya—This
ka ya is of subtle kind and lasts less than 15 daysthis stage, an
individual takes total vows and becomes a JainakmHde/she discards all
sinful activities” Three Ka ya have many forms such as attachments
hatred, enemity (animosity), hostility, arroganceaftiness, trickety, lust,
greed, possessive propensity (partiality) etc. &laee nine nka yawhich
are called quagta yaswhich function as catalyst tka yas Those are
following—

(1) Laughing (jokingh sya

(2) Improper liking (ati)

(3) Improper disliking &rati)

(4) Sorrow (oka)

(5) Fear Bhay3*®

(6) Disgust jugup )

(7) Sexual craving for male(ru a-veda

(8) Sexual craving for femalst(i-vedg

(9) Sexual carving for both male and femaleagusa ka
vedgd.™
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These ninenoka yasprovokeka vyas:

() Laughing and joking—Making fun of some one\lite} a lie to
make other laugh.

(i)  Improper liking—To like certain things withowiny regard to truth
or false hood.

(i)  Improper disliking—To dislike certain thingsithout any regard to
truth or falsehood.

(iv) Sorrow—This is an obstacle to right conduceads to wrong
action. Leads to accusing someone else.

(v) Fear—An obstacle to right action. Most of ourong actions are
result of our fear.

(vi) Disgust—Obstruction to knowledge and rightiaect Not liking
certain things, without proper thinking.

(vii) to (ix) Desire have sex with male, femaled both.

These nine are known aska yas(subsidiaryka yas. Noka yas
generate and intensify thkea yas and vice versa. Th@oka yas are
considered as a partké yas®™ Thus totaka yasare twenty five.

Yoga (activities)

The activities of mindrhana ), speechvacang and body K y ) of
the j va are called yoga. If these activities are noblee Houl gathers
auspiciouskarma (pu ya) and if they are innoble (dishonourable) the soul
gathers inauspiciodsaarmas(p pa).

() Manoyoga(Yoga of mind)—There are four types ohanoyoga
()  Satya manoyoga
(i)  Asatya manoyoga
(i) Saty satya manoyoga
(iv) Vyavahra manoyoga

Chapter 4 158



Sohan Raj Tater Hoeence OKarmaAnd The Science Of Genetics

(i) Satya manoyoga-It means thinking of truth, thinking of an object
or its condition as it is in itself. For instandanking the tmoka can be
attained only by knowledge accompanied vathtra."

(i) Asatya manoyoga-Fhis means thinking of falsehood (thinking of
a thing of its condition in a way that is totallpmosite to or different from
what it is in itself). For example thinking like ctavities and austerities are
unnecessary for attainimgok a".

(i) Saty satya manoyoga-It is a mixed thinking. It involves both,
partial truth and partial falsehood for examplenkimg like "knowledge
itself is enough to attain mok."

(iv) Vyavah ra manoyoga—In this kind of thinking, their is neither
truth nor falsehood. It is thinking about some picat affair of life such as

saying to some person concerned "you must get lpiaghe morning™®

(I) VacanayogaYoga of speech)-¥acanayogdactivity of speech)
has four forms likenanoyogdactivity of mind) as follows :

()  SatyavacanayogalLike speaking the truth about an object
satyavacanayoga

(i)  Astyavacanayoga-—Felling lies isasatyavacanayoga

(i) Saty satya vacanayoga-Something which is partially true and
partially untrue isaty satyavacanayoga

(iv) Vyavah ravacanayoga-It is utterances like "You go, you come
etc."t’

(Il K yayoga (Yoga of body)—There are total seven types of

kayayogaas follow—

() Audrika arra

(i)  Vaikriya arra

(iii) h raka arra

(iv) Taijasa arrawithk rma a arra

(v) K rma a arra, taijas ar ra with audarika ar ra

(vi) K rma a, taijasa with vaikriyaar ra

(vi) K rma a, taijasa with ahraka ar ra.
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Human beingslanuya) and the beings of the realm of animals,
birds, insects, plants etctirfanca have theAud rika arra. Heavenly
beings and the inhabitants of hell have tlakriya type of body. The
Mah munis(great Jaina saints) who have mastered thas(p rvas can
develop a body that can visit a neaibytha karato get a clarification for
their doubts. This type of body is calleld raka ar ra. We allsa s r have
taijasa (body of vital energy),ar ra andk rma a ar ra. These two bodies
stay with us until we achieve the salvatiomok a).*®

Thus we have activity chudarika ar ra, vaikriya ar ra, ah raka

arira andk rma a ar ra. We don't have independent activitiestaifasa
ar ra. Now first three bodies can have combined acésitivithk rma a
andtaijasa arra. Thus we have a total of K yayogas Thus we have a
total of 15 yogas of mind, speech and body, of thkeare are two kinds
namely, the auspicious ones—the true dharma apcmss vocal, mental
and physical activities. All other activities amauspicious. We attajpu ya
(merit) by means of auspicious yoga gnga (sin) by mean of inauspicious
yoga.

This makes the causes for the bondag&asma 57 in numbers—5
mithy tva, 12avirati, 25ka yaand 15yogas The types opram da are not
included since thpram dais due to other four causgs.

Ka yaand yoga

The soul in its pure state possesses a number ofatacteristic
attributes which are obscured and distorted in thedefiled state of
bondage. This obstruction and distortion find expresion in the
imperfect existence of the soul. In the state of gection, the soul has
infiniteness of knowledge, intuition, and bliss asvell as freedom from
delusion, delimited longevity, embodied existencalifference of status
and obstruction of energy. The karmic matter obscues or obstruct
these characteristics of the soul and keeps it awdyom its supreme
state of existence. The soul, under the influencd passions ka yas
and possessed of yoga (that is vibration of bodypgal organ and mind)
attracts karmic matter (karmapudgalg which then is inseparably mixed
up with the soul. The resultant state is bondagéé&ndhg.?
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Desires

The root cause of bindingarma is desire. Desire is the source of
human happiness as well as misdtycan be said that the bondage of
karma is really the bondage of desire.The desire of possessions,
acquisition and enjoyment knows no eritl.can be ended only by
achieving its opposition, a state of complete desiessness in which there
IS no trace of attachment to anything whatsoevew(tar ga). The moment
the self thinks of enjoyment, its action body rfna a arra) attracts
minute and subtle particles according to naturem@byment. No outside
agencies are involved in this process, the seitdogwn force receives and
retains those karmic particles. This process rasutransmigration. S.N.
Das Gupta is right when he saykarmaonly comes as a connecting link
between desire and rebirth.

The processes are prescribed pa c stik ya in the following
words—Penetration by matter is due to activity @pgnd activity arises
from mind, body and speech. Bondage of soul istdubought activity and
that thought is accompanied by desire, passiontanmhation and
infatuation (or intoxicationf> The rise of karma its causes and
consequences are discussed in many Jaina textsrdkog to Tattv rtha
S tra, the self because of its association with passiattiicts karmic
particles which are fit to turn infarmas This is bondag&’ A commentator
of Tattv rtha S tra has illustrated the association of the self widhrnkic
matter in the following manner—Even as a lamp Isytémperature draws
up the oil with its wick and, after drawing up, eents the oil into its body
(viz. glow) exactly so does a soul-lamp, with titeilautes of attachment and
material aggregates by the wick of its activitiasd,a after attracting,
transform them int&karma?*

Eighteen sins

(a) Misuse of pr a—The j va possesses 10 life forcepr( a)—
power of five senses organs, power of the bodyedpand mind, life force
pertaining to life span, and the power of respiratiBecause of the misuse

Chapter 4 161



Sohan Raj Tater Hoeence OKarmaAnd The Science Of Genetics

of these 10 life forcesp( a9 the jiva is bound bykarma This misuse
causes s ava (influx or karma.

(b) Cause of influx—Eighteen sources of sinsfFellowing eighteen
sources of sins also cause the influkafma( s ava—

(i)  Violence

(i) Falsehood

(i) Stealing

(iv) Sexual activity

(v) Possessiveness

(vi) Anger

(vi) Ego

(viii) Deceit

(ix) Greed

(x) Attachment

(xi) Hatred, quarrel

(xii) False accusations

(xiii) Divulging some one's secrets

(xiv) Back biting

(xv) Delight

(xvi) Excitement

(xvii) Calumniation

(xvii) Uttering deceptive falsehood and false beli

Thirty nine activities
In Tattv rtha Stra (6-7) Ac rya Um sw ti states that—The nature
and intensity t(vra-ma da) of desire or through internal or external
character of activityj( ta-aj ta), dependence of the act involving living
and non-living substanceadhikara a) and one's own position and power
(v rya) determine the kind ddarmaand the amount of karmic flux.
There are 39 different kind of activities that le@dthe influx and
bonding ofkarmaparticles as follow—
(1) Five senses (touch, smell, taste, sight aadiig)
(2) Activities involving violencel{i s )
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(3) Untruth @satyg

(4) Activities involving four passions (anger, gej deceit
and greed)

(5) Stealing &steya

(6) Unchastity dbrahamacarya

(7) Possessivenegsafigraha)

(8) Mental pain to oneself or othem ( ip ta kiry )

(9) Rational activitiesfamyaktva

(10) Irrational activitiesrithy tva)

(11) Experimentationpfayoga kiry)

(12) Infatuated desire to see a pleasant or unghtasbject
(dar ana kiry ).

Activities of worldly souls have also been clasgsifin the following
manner :

There are three phases of each activity—

()  Determination $a kalpa) (Sara bha)

(i)  Preparation$amra bha)

(i) Commencement (ra bha).

Each one of these may involve the activity of misjgeech and body,
giving 9 variations. A person can do the act hiffsefself, can get it done
by others or can just give the approval for the &bus we get 9 x 3 = 27
types of activities. These 27 types multiplied lwurf different passions
(ka yas9 (anger, pride, deceit and greed) yield 108 d#ifershades of
activities.

Cause of bondage of fougatis
Jainism recognizes four states of existemyeadi§)—
() Celestial state of existenceegvagat)
(i)  Human state of existencen@nuya gat)
(i)  Animal state of existencdifyanca gat)
(iv) Hell (infernal) state of existencedraka gat).
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Fig. 19 : Four gatis

Jaina thinkers firmly believed that every indivitllas to bear the
conseguences of his ovarmasin this life or another life. The good deeds
have good results and take fheto celestial and human states of existence.
The bad deeds have their evil effects and takesdlieto animal and hellish
(infernal) states of existence.

According to Jainism, every state of existence foas causes. The
karmaleading to the enjoyment of divine life (devagdigs the following
four causes (bondage)—

(i) Leading ascetic life with affection.

(i)  Leading ascetic life with pure mind.

(i) Practicing penance without keeping its conseaces.

(iv) Practicing austerities without any aim.

The karma leading to human life (manya gati) has four causes
(bondage)—

(i)  Simplicity of behaviour.

(i)  Humble character.

(i) Compassion.

(iv) Want of envy.
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The karma leading to animal life tfyanca gat) has four causes
(bondage)—

(i)  To deceive others.

(i)  To deceive others vigorously.

(i) Speaking falsehood.

(iv) Playing fraud.

The karma leading to hell (infernal)naraka gat) has four causes
(bondage)—

(i) Possessive of immense wealth.

(i) Indulging in violent deeds.

(i)  Killing the living beings possessing five saxorgans.

(iv) Eating flesh

Role ofgenesin bondage ofkarma

Individual differences in temperament are producedpast by
biology, just like the shape of a nose or the colafuskin. The instruction
for human development, including aspects of temperd are carried in
genespassed from parents to children. Although theee imrportant non
genetic factors, such as parenting style and soigato single influence is
more profound than genetic make up. That is why ptmamental
traits are expressed only by pursuit throughoet \We are born with the
samegeneswe die with. But thegenesthemselves don't make a baby cry or
giggle, or make the difference between a gregamansalesman and a shy
data processor. Rather thenecontrols certain aspects of brain chemistry,
which in turn influence how we perceive the worlddareact to that
information?®

But why are some babies shy and other outgoing?shizdbaby and
outgoing baby are responding to the same new facesyhy does the first
baby's brain react negatively to a stranger, wthie second baby react
positively? The root of these responses is ingheretically determined
chemistry of the brain, especially the primitive pat of the brain called
the limbic system. The limbic system is responsible for emotional
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behaviour—the way people feel and by generatingrgattions they can
feel beyond the control of consciousness. Deepanlitnbic system are the
roots of fear, aggression, lust and pleasure.

If everybody had the sangenesthat built the same limbic system
and then had the same life experiences, all theopalities would be the
same.But limbic systems are different becauseggenesare different.
Experiences are different, because we live in aldvevith so many
possibilities. No two people, even identical twmassed in the same home,
can share the exact same experiences, which isopdne reason for the
unlimited variety of the personality charactémhe theory is not only stupid
but cruel, people are different because they ligferent geneghat created
different brains that formed different personaéti@he real break throughs
in understanding personality are not occurring eather couches but in
laboratories, some of these new findings from labmund the world are
explained here for the first time. The lessonslmam@applied to your own life
and to the lives of your childrefi.

The serotonergic is the most wide spread neuratrdies system in
brain. The cell bodies of the serotonin nerve catks clumped together in
the raphe nucleic deep in the mid brain, and tlmscbranch out like veins
throughout the brain. They spread extensively thilimbic system, the
"heart" of emotional responses They wind into the cerebral cortex. Which
Is involved in cognition and sensory perceptiorg arto the frontal lobes,
which are involved in impulse control, empathy, iab@awareness. Other
branches reach the hippocampus, the site of memmylearning and the
hypothalamus and pituitary gland, which are invdlwe appetite and sex.
All these organs function with the helpdifferent genes™

The power of love is simple. The way humans pastheir genesis
through sexual production. People wighnesthat somehow made them in
capable or disinterested in having sex never haddreh and therefore did
not pass on thosgenes They may have been wonderful, even extraordinary
people. All their othegenesmay have been gregenesthat made them
kind or generous or strong or brilliant or beaut#ibut if they did not have
sex, thosa@eneswere lost for ever. People wittenesthat inspired sex and
attracted a partner had children. The childrendtaldiren of their own and
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go on down to us. Their othgeneanight have been rotten, they might have
made them mean or selfish or stupid—but it did make any difference,
their geneswere passed on to the next generation.

To guarantee their survival, tigenesfound a clever trick. Instead of
appealing to our higher sense of thinking to cardgithe human race, the
genesmade sex feel good, real goadenescode for millions of touch
receptor in the genitals and for the nerves thaheot them to the brain, the
most important sex organ. In the somatosonsory ekprithe part
of the brain linked to the genital area is lardgem any other, which is why
the genitals are so delightfully, exquisitely sémsi to the touch. Other
genescode for the flood of harmones that are releaseithglypregnancy and
at the child birth, infusing the mother with wareefings towards her child.
Still othergenes presumably in the primitive limbic part of theabr, help
us make receptive to the social interactions agdssof mutual attraction
that we feel instinctively that is called loVeEven if a woman has no
conscious desire to have children, genesare telling her to choose a man
with the resources to raise thémWe had found a pattern of maternal
transmission, we thought the X chromosome woul@ lg@od place to start
searching. There was no way a father could pasX lsisromosome to his
son?®

Have you ever seen your DNA? You can know. Hera smple
recipe that you can use to extract your genetienat Start out with some
cells : a few drop of blood or a table spoon of 8pil do. Crack them open
by adding detergent. We use pure sodium dodecylphate in the
laboratory, but most drug store shampoos work peariwell. Next remove
the proteins by adding table salt until a largeudlp precipitate appears;
pour the precipitate through a coffee filter. Te ttear filtrate add four parts
of vodka and place in freezer.

With in an hour or so, the DNA will appear as a vaglsilky white
threads. These can be twirled on to a glass roth as a martini stirrer,
dried with a hair dryer, and dissolved in a glaswater. That is your DNA.
It is not much to look at just a clear liquid whigrs in solution. Yet with in
it lies the code that makes you a human insteadhioken or bacterium or a
round worm. The blue print for your liver and yquaincreas and our eyes
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and your hair. The instructions for the developnwntour brain from a few
meager cells to the most complex biological stecin existence. And at
least in part, the instructions for your sense piritsiality. How can
something so seemingly simple be responsible fangoh?The secret of
DNA lies not in its physical properties, which arequite ordinary, but in

the information it carries. DNA molecules are like computer chips. They
all look pretty much the same, yet they have vasifferent functions
depending on how they are programmed.

The information in DNA is stored in the form of hiling
blocks known as bases. There are just four of ttaareviated as A, G, C,
T. The bases punctuate the long string of the DN&legule at regular
intervals, like beams on a necklace. Each DNA md&consists of two
strings of beads, wound around each other in thabldohelix that James
Watson and francis Crick made famous in 1952. Tideroof beads is not
random. Every time there is an A on one strands imatched with a
corresponding C. These base paring rules are wimay she DNA to be
faithfully copied when cell divide.

The information of DNA derives from the order ottbases. Every
three bases specify one amino acid, a buildingkbtiica different type of
molecules call a protein for example, the DNA semeeATG specifies the
amino acid methionine, where as the sequence GTéad as Valine. This
Is why the exact order of the bases is so impgrtaathoninc and valine are
completely different amino acids, even though theyencoded by the same
three bases in inverted order. There are twenferdiit amino acids, and
they are chemically much more diverse than the fasesThe conversion
of DNA information to protein information involves the same two steps,
transcription and translation in every organism.

Amino acids are so important because they determindhe
structure of proteins, they are the key players inevery biological
activity. Proteins are scaffolds, the structures tht make each cell and
organ distinct. Enzymes, the catalysts that direcevery reaction in living
cells, are proteins. Hormones, the molecules thatake a male or female,
tall or short, skepy or wide awake, are made of pneins.
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Neurotransmitters, the signals that tell brain cel$ what is going on are
proteins. We are proteins and what proteins we arenade of depends on
exactly what DNA we have.

For the human genome sequence we know that our Bd$Aoughly
35000 differengeneseach of which codes for its own distinct protdihat
Is a surprisingly small number, far fewer than jpveg estimate of 50,000 to
1,50,000. Humans, chimpanzees, dogs and mice headynthe same
number ofgenes the common fruitfuly has 14,0Qfenes the flat form has
18000 and the plant Arabidopsis thaliana a typeeafd, has a full 25,0Qfenes
It may be seen surprising that we have only 10/8662geneshan a weed,
but it is enough. You cannot tell the complexityasf organism from the
number ofgenesit has any more than you can judge the sophistitatf a
software programme from the number of lines of cdbdensumes.

Every human being has pretty much the same DNAsémee 35000
or sogenes "But pretty much the same" does not mean idehtithere are
subtle differences from one person to the otheesé&hvariations, which are
sometimes called polymorphism, occur approximatehce every 1000
between unrelated humans. Since each human corgaioisl of about 3
billion bases of DNA, that means that there areual3omillion differences
between your DNA and mine. That is what accountalbiof the inherited
differences between us.

While one out of thousand may not seem like muchatian.
Differences between human and chimp DNA occur anige every 100
bases (or about ten times as often). Even with miéiffer at only one out
of 30 bases. Our genomes are so similar becausg prateins have the
same biochemical functions in every life form.

Of the 35000genespresent in human genome, we know the function
of only about one third. Theggenescode for well known proteins such as
the globins that carry oxygen in the blood, thestallins that make up the
lens of the eye, and the gut enzymes that digastood. Another one third
of geneshave non-human homologus, meaning there are sig@aesin
other species. The remaining one third gghes—more than 10,000 of
them—are completely unknowns. We know they makéepne, but we have
no idea what those proteins are or what they deyTamain a mystery. It is
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no surprise, then, what we cannot simply look atdenome sequence and
say where the Godenes the genesthat create a predisposition to
spirituality—are. Even if we know the biochemicahttion of all thegenes
we would not know how they interact with one anothend with the
environment, a mould a trait as complex as spiitiua

What we do, however, is identify sequences of DN¥olved in the
differences in spirituality observed from one parso the next. That is, we
can look for what james so apply called "Causelsumhan diversity"—not
the reason that all humans have some attitudepfotuality, but the reason
that some have more or less than others. We carkatiat question without
knowing the function of all the humagenesby comparing people with
different levels of spirituality by analyzing thddNA, we can identify any
sequence variations that track along with the gtieof their beliefs, which
for the purposes for our study are measured bgeHdranscendence scale.
All that we need to determine this are DNA sampiesn a series of
subjects with known self transcendence scores distiat reasonablgenes
to look at*

COMPONENTS OF BONDAGE PROCESS

Binding of karma vargan with the soul is callediravya karma
Attachment—aversion (ga-dvea) oriented results of soul are called\adkarma

Our activities are physical, vocal and mental. Sane good and
some are bad. Bad ones are—

(i)  Physical—Like killing, hunting, crushing etc.

(i)  Vocal—Abusive or harsh words, gossiping.

(i)  Mental—Like thinking bad about someone etc.

Good ones are just opposite to bad ones. We de these activities
in three different ways—

(1) We do activities ourselves.
(i) We ask someone else to do for us.
(iii) We encourage someone else who is doing them.

Though these nine types of our activities are :
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Fig. 20 : Factor of bondage
At the time of bondage &farmafour factors are decided :

() Prak ti (nature)—What kind of nature okarmaswill be?
What characteristic of the soul will it obstruct?

(i) Pradea (quantity)—How many karma particles will be
involved?
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(ii) Sthiti (duration)—How long will thesekarmasstay with the
soul?

(iv) Anubh ga (intensity)—How intense will be results of those
karma$®

These are four components involved in bondage prose The
nature and quantity of karma depend on the intensity of physical, vocal
and mental activities (yoga) while the duration andntensity of karma
depend on the intensity of desires i.&ka yabehind these activities.

Prak ti (nature)

There are eight different types of maarmas Depending upon our
activities of mind, speech and body, we will acclatel one or more of
these eight maikarmas Normally we (sa s r jva) accumulate seven
(eight once in a life time) main types okarmasat every moment.These
main eightkarmasare—

(1) Knowledge obscuringl( n var a karmg

(2) Perception obscuringp@ar an var a karmg

(3) Feeling producingedanya karma

(4) Deluding-belief and conduct obscurigdhanya karma
(5) Age-determining (yu ya karma

(6) Body makingll ma karma

(7) Status determiningsotra karma

(8) Obstructive Antar ya karma.>®

Thesekarmasare grouped into two categories—

(i)  Gh ti (destructivekarmas
(i)  Agh ti (Non-destructivekarmas
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(i) Gh ti (destructive) karmas—Gh ti means destructive. Tlkarma
that destroy the real nature of the soul are caleddestructive oGh ti
karmas These are :

(a) Knowledge obscuringl( n var a karmg

(b) Perception obscurindpér an var a karmg

(c) Deluding—Dbelief and conduct obscuringdhaniy karmg
(d) Obstructive (Antarya karmag.

(i) Agh ti (Non-destructive)karmas—The karmathat don't destroy
the real nature of the soul but affect the bodwimch the soul abodes are
called non-destructive &gh ti karma Those are :

(v) Feeling producingedanyakarmag

(vi) Body making N makarmg

(vii) Status determiningGotra karmg

(viii) Age determining (yu yakarmg

Prade a (quantity)

When the physical intensity of our activities isgkt then we
accumulate smaller numberlofrma a particles but if the physical intensity
Is strong then we accumulate large numbék aina a particles to the soul.
Karma a particles have 2 odours, 5 colours, 5 tastes ahdfour touches
(cold, warm, sticky and dry) instead of 8 touchHes the physical body has.
The soul accumulates thearma in quantity of eight mairkarmasdiffer
from each other as follows—

(a) Age determining (yu yakarma receives the smallest quantity.

(b) Body making N ma karmd and status determiningG6tra

karma receive equal quantity but more than S.no. a.
(c) Knowledge obscuringl( n var karmg, perception obscuring
(Dar an var karmg and obstructive Antar ya karmg all
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three receive equal but more quantity than S.nbubjess than
remainingkarmas

(d) Deluding Mohanya karmg receive more quantity than S.no. c
and less than S.no. e.

(e) Feeling producing Medanya karmg receives the largest
quantity®’

This is also called a quantity of karmic particessociated with soul
due to vibration or activity (yoga). This univerge filled with karmic
particles and every self attracts those particleslvare with in its range,
like the fire that catches only those inflammalbdetigles which are with in
its reach. The quantity of the karmic particlesiemraccording to the
passionate activity of the self. If the vibraticare strong more molecules of
karmic matter attached to the self, while low vilmas attract less karmic
particles.Thus every part of the self attracts karmic partickes through
the vibrations of yoga andka ya. This process leads to the generation
of eight types ofkarmas

Sthiti (duration)

How long thekarmawill stay associated with the soul is determined
by the quality of our passions at the time of octivéies. If our desire for
the activity is mild then the duration of bondagewd be of a shorter time.
If our desire is stronger then the duration of agelwould of a longer time.
The minimum time may be of a fraction of timeAatarmuh rta (less than
48 minutes) and a maximum time could be of innulvlergear (7Ckrod -
krod s gropamg. The duration of each type kérmadiffers according to
its nature and fruition. The Jaina texts distingulsee lengths of the period
of duration :

(a) of minimum duration.
(b) of intermediate duration.
(c) of maximum duration.
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The duration of intermediate category of each actaries according
to its intensity and gravity. The minimum and maximaduration of eight

main typekarmamay be formulated in following table—

S.No.| Nature of Karma Duration Maximum
Minimum Ab dh k la | Duration
01. Knowledge Antaramuhurta | 3000 year$80 Karod -
obscuring karod
(G nvar a) S gropama
02. Intuition Antaramuhurta | 3000 years880 Karod -
obscuring karod
(dar an var a) S gropama
03. Feeling producing 12 Antaramuhurta 300 years 30 Kared
(vedaniy) karod
S gropama
04. Deluding Antarmuhurta 7000 years/0 Karod -
(mohanya) karod
S gropama
05. Age determining | 256 Av tik None 33 Sgaropama
(ayu ya)
06. Body making 8 Antaramuhurata2000 years 20 krod -karodi
(n Mma S garopama
07. Status 8 Antaramuhurata2000 years 20 krod -karodi
determining S garopama
(gotra)
08. Obstructive Antarmuhurata | 3000 years 30 krod -karodi
(antar ya) S garopama

Hereab dh kalais the maximum waiting time before realizationeTh
word antarmuh rata denotes a period of time from one to in between 48
minutes,krod -karodi means one crore multiplied by one crore. The word
s gropamastands for an immeasurable period of tithe.
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Anubh ga (intensity)

How intense would be the resultskafrmasat the time of maturity is
decided by the severity of our passions (desire)eatime of our activities.
If our passions (desires) are slight then it wazddse slight effect and if our
passions are severe then it would cause severéstesu

Now when thekarmasget attached to the soul, they may be attached
very loose or very tight. They are four types—

(a) Loose gprustaor ithila)
(b) Tight paddhaor g dha)
(c) Tighter qidhatg
(d) Tighest (Qikacita)

Fig. 21 : process of bondage

(a) Loose §prustaor ithila)—In this casekarmasare attached to
the soul like a loose knot that can easily be sifed

(b) Tight (baddhaor g dha)—In this casekarmasare attached to the
soul like a tight knot that can be shed off witimgoefforts.
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(c) Tighter (nidhata)—In this casekarmasare attached to the soul
like a moderately knot that can only be shed ofivbyy strong efforts like
tapascary.

(d) Tighest (hikacita)—In this casekarmasare attached to the soul
very tightly that they cannot be shed off by angeyof efforts except by
bearing the results.

There are main four degrees of intensity correspantb the four
ka yas—

(i)  Anant nubandhka ya

(i)  Apraty khyan ka ya

(i) Praty khyan ka ya

(iv) Sa jwalana ka ya*

Duration and intensity dfarmaare determined by passions attracted
by the self. The strong the passions the greagemtiensity and duration of
sinful deeds; similarly the intensity of fruitiomé duration of goo&armas
correspond, to the strength of passions in therseverder.

In other words the duration of the actions of ait lk&ing is longer,
the strong effect of evil tendencies weakens tfecebf the good ones. On
the other hand, greater purity of character andlgonin a being lessens the
duration and intensity of evikarmas and promotes the wholesome
tendencieskarmaprakti). According toGommatasra intensity of fruition
of auspicious type of t vedanya karma etc. is the highest due to pure
feelings where as the intensity of the fruition inhuspicious types of
as t vedanya etc. is the highest due to impure feelifiys.

(e) Bondage okarma—Iry pathika and Sampar yika—The karma
is related with the soul, as we have seen, on atcolits passions and
vibrations. We have also differentiated betweenrdspective functions of
the passions and vibrations. There are stateseo$dhl where the passions
are totally calmed down or destroyed. But the \ibres or activity of the
body, sense organs of speech and the mind stillireemd consequently the
influx and bondage okarmaas well. This bondage however does not last
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for more than an instant. The influx in this caséeichnically known as non
effecting (ry pathikg, the corresponding bondage also being known &y th
termiry pathika bandhgnon-effecting bondagéj.The influx and bondage
due to activity accompanied with passions are batbwn as affecting
(sa par yika), which is known assa par yika bandh The influx and
bondage, as a matter of necessity, require somg\ema the part of the
soul for their origination. This energy is known\asya. The activity (yoga)

is nothing but an imperfect expression of this gnéf

Ten states (processes) &brma

One of the most fundamental principles of the doetiof karmais
that every change in the soul synchronizes witloraesponding change in
the state okarmaand vice-versa. Thus karmic matter undergoes wario
processes due to the changes in the states ofWeushall briefly describe
some of the important processes here.

(1) Bandha—The first process is bondagbafidhg—attraction of
karmic matter from the space and its assimilatipthie soul and its division
into various type okarmas

(2) Satt —The karmadoes not yield fruit as soon as it is bound but
remain inactive for some time, depending upon tmatibn ofkarma(sthiti-
bandhg. This period of inactivity is called aab dh k la and thekarmais
said to be in the state sétt .

(3) Udaya—After the period of non-production is over, tkarma
comes into riseudayg and begins to give its fruits and this continues
uninterrupted till the end of the duratiasthiti-bandha.

(4)udr —Premature fruition okarma(Udr ) is a process in

which karmais forced to yield its fruits prematurely by aostg effort of the
soul, through a special type of potenkgr@ a).
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(5) Upa ama—The forced premature fruition of deluding@haniy)
karmaproduces a gap of non-fruition in the otherwismterrupted chain of
fruition. This is called subsidencega amg or temporary non-fruition. The
process of subsidencep@amg occupies a very important place in the
soul's struggle for self-realization and emancgratiOut of the eight main
species, the deludingnphaniy karmg plays the most important role in
perpetuating the worldly existence and even itststubsidence, therefore,
gives the soul a glimpse of the truth of the owal reature and illumines its
spiritual journey to the final goal. Again theretlge process of destruction
cum subsidencek(ayopaamg of gh t karmawhere in some portion of
karmais subsided, some is destroyed while some isarptbcess of rise. It
Is this state ok ayopaamaof the knowledge coveringarmathat permits
perpetual cognitionnfatij na). The process of ultimate non-fruition is, of
course, total demolitiork( ya) which means final and total dissociation of
the karmic matter from the soul.

(6) Sa karama a—By the application and manifestation of the
process of a particular type of potency, the ssu@hle to change the nature
(prak ti), duration ¢thiti), intensity @nubh ga) and numerical strength
(prade a) of the bondedkarma Transformationga krama a) is a process
whereby one sub typettarprak ti) of akarmais transformed into other sub
type of the same main species.

(7) Udavartana—he process of increased realizatiogvartana
are the transformation of the duratiosthti and intensity of fruition
(anubh ga) respectively okarma

(8) Apavartana—The process of decreased realizatiapvartang
are the transformation of duratiorstlfiti and intensity of fruition

(anubh ga) respectively okarma

(9) Nidhati—It is that state ofkarma in which udavartana and
apavartana is possible @& krama a, udra andupa amais not possible.
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(10) Nikacan —Finally there is a state okarma which is so
irrefrangibly bound with the soul that it is not amable to any of the
above changes. This is the statend can in which all parameters are
unalterably fixed and course of fruition is predetmed from the very time
of bondage.

PUu YAAND P PA
Pu yais wholesome&armaandp pa is unwholesomé&arma Their
causes of bondage are narrated here.

Cause of bondage oPu ya

Wholesomekarmais Pu ya. When one acquires wholesok&mas
it is calledPu ya. One attains mental comforts because ofpisya. But
pu ya does not bring the spiritual happiness. One carthgehappiness of
heaven because of hp ya but not the happiness aofioka, one attains
mok a by eradicating botlp pa andpu ya "Karma is the cause of merit
(pu ya) and demerit f pa). Good thoughts give rise to merit while evil
thoughts to demerit. Those who are possessed afused passions have
clean mental states, those with intense passidhisave unclean mental states.

It all depends on the quality of one's inner asgebtva). Of ones
bh vais wholesome, he will eanpu ya, and ifbh vais unwholesome, he
will acquire p pa Negative contemplation isp pa and positive
contemplation ipu ya. Many people praise themselves, and that is wrong.
The person who praise himself has an intensive @g® usually reflects out
his own attributes. If he is full of faults, he Wiotice faults in others.
Contrary to this, if one has good qualities, hd natice good qualities even
in a devil, one who maintains the feeling of reverigr a long time is the
person of intensive passions. Attitude of reverggkke a hard knot that is
difficult to unite.
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There are following nine aspects that leaguoya—

Fig. 22 : 9 causes of earningu ya
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(1) Anna-pu ya—BYy offering of innocent, non-sentient, pure and
vegetarian foods to monks and nuns who holdrinad viratas

(2) P na-pu ya—By offering of non-sentient and pure water of
monks and nuns.

(3) Layana-pu ya—BY offering shelter to monks and nuns.

(4) ayana-pu ya—BYy offering bed (wooden cot) to monks and nuns.
(5) Vastra-pu ya—BYy offering clothes to monks and nuns.

(6) Mana-pu ya—BYy good thinking for them.

(7) Vacana-pu ya—BYy speaking good and kind words for them.

(8) K y -pu ya—BYy doing virtuous and helpful activities for them.
(9) Namask ra-pu ya—By paying homage to paa-paramehi.*®

There are above nine causes mentionefitimn ga Stra (a Jaina
gamg that result in earningu ya. Five of them are related to offering of
food, water, shelter, bed and clothes to Jainatiasdgsa y s who practices
self restrains) are acts pu ya. Such offerings are helpful to those who
have restored to the spiritual path, good thougjudsd words (speech) and
good physical activities are also cause gfu ya. Also paying spiritual
homage topa ca-paramethi (five supreme entitiesAriha tas, Siddhas,
c ryas, Up dhy yas,andS dhug is the cause of earninm ya. The term
adopted by mostc ryasfor offering to right people isup tra d na. Right
people include Jaina ascetics as well as the hHmaiders who are practicing
self restraints, and are pursuing the path of &iben, and are in need of
help. Some ¢ ryasinterpret that there is no restriction againsphmg other
living beings for the purpose of compassionvg-day, karun and
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anukamp) because our rthankarasdonate for one year to all living beings
without being selective.

Cause of bondage gp pa

Unwholesome&armais p pa. Goutama Swn asked Lord Malv ra
"Bha te! How can one be free frompa? Lord Mahv ra replied "there are
three ways to get freed frompa :

(a) Knowledge of previous lives.

(b) Knowledge behind the cycle of birth and death.

(c) Knowledge of conscious mind {ta) and how to purify it?

(a) Knowledge of previous lives— one remembers what happened
in his previous lives. He will automatically takeetpath ofpu ya and will
abandon the path @f pa. If we don't take the knowledge of our previous
lives, it is difficult to abandon the wrong pathhé person with the
knowledge of previous life, understands the mysteghind attaining the
human life. He understands that it requires a gaeatunt of spiritual efforts
to attain the human life. He thinks "I don't wantwaste my human life by
indulging in wrong activities. | need to choice tight path. Knowledge of
previous life is calledJ tismaraaJ na'.

(b) Knowledge of mystery behind the cycle of birtrand death—
One will become very careful, if he finds out treise for cycle of birth and
death. He is reborn in a good state because aivimsgood or badarma
He realizes "mykarmais the reason why | am trapped in the cycle ahbir
and death". The realization makes one to stop umadds activities and
makes him conscious of the importance of human life

(c) Knowledge of conscious mind and how to purifyt?P—If one
figures out why his conscious mind has become impand how he can
purify it then automatically he begins to free haifisfrom the sinful
activities. Unnecessary and sinful activities sthiacitta, while practicing
as per true religion purities it.
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There are eighteen causegopa as follow—

(1) Pra tip ta(violence ohi s)

(2) Ma v da(totell alie)

(3) Adtt d na(stealing)

(4) Maithuna(unchastity or engaging in sensuous pleasures)

(5) Parigraha (possessiveness or over collection of worldly
things)

(6) Krodha(anger)

(7) M na(ego)

(8) My (deceit)

(9) Lobha(greed)

(10) R ga (attachment)

(11) Dve a (aversion)

(12) Kalaha(dispute or quarrel)

(13) Abhy khy n (accusation or incrimination)

(14) Pai nya(columny or slandering)

(15) Para-pariv da(criticize some one in his presence)

(16) Rati-arati (not to pursue permanent happiness through self
restraint and to pursue temporary happiness)

(17)M y -mra (line with the intent of cheating)

(18) Mithy tva alya (false faith or trust).

RELATION WITH BONDAGE AND LE Y

One of the important concepts of Jaina doctrin&asfma is that of
le y . Itis difficult to translate this word into Engh. Though it is generally
translated as 'tint' and 'colouration’. The mental, vocal or bodily
tendency of a being saturated by passions is callézly . In the scriptures
six types ofle y s are discussed in such a fashion as to give theessn
of their being six colours—

Chapter 4

(i) Blackle y —Unholy (@ ubhg
(i)  Bluele y —Unholy (@ ubhg

(i) Greyle y —Unholy @ ubhg

(iv) Redle y —Holy ( ubhg
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(v) Yellowle y —Holy ( ubhg
(vi) Whitele y —Holy ( ubhg.

The unholyle y s produce miserable course of life of @a and the
holy le y s bring happy course of life of pva* According to Herman
Jacobi, the worde y is derived fromkle a which effets the self like the
alteration on a crystal by putting coloured thigsit.*> Those activities by
which the self is associated witkarma are calledle y . The relation
betweenkarmaand self is callede y .*° It is said that the self is tained or
identified with merit pu ya) and demeritff pa) and this taint is known as
le y .*" It arises from yoga i.e. the activities of minddy and speech with
the application of four passions as follows—

()  Anger,
(i)  Pride,
(i) Deceit

(iv) Greed?®

There are two types of ¢ s—
(i) Dravyaley ,
(i) Bhvaley .

(i) Dravya ley —That which is produced by the body (ha karma
is called dravya ley .>® The colours of the body through which it is
produced bynama-karmas known asiravya ley .>* The sixle y shaving
different colours are stated as dralyay .

(i) Bh va ley —The activity of mind, body and speech mixed with
passions is callebh va-ley .>* The feeling of the self on account of the
rise, suppression, mixed suppression and annibrlaif mohaniy karmais
calledbh va-lesya™

The nature ofe y is explained in a parable famous in Jainism—six
men went to a forest. They saw a mango tree fuiluofs. Everyone wanted
to eat the mangoes.
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Fig. 22 (a) : Parable of siXte y s

()  The first man proposed to cut down the treethatroots—result,
he has blacke y .

(i)  The second man recommended cutting the trunka@ngo tree—
result, he has blue y .

(i) The third man advised to cut off only big Ikhes holding
mangoes—result, he has gileyy .

(iv) The fourth man wished to cut off small branshéaving
mangoes—result, he has rledy .

(v)  The fifth man wanted to pluck mangoes from tte=—result, he
has yellowle y .
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(vi) The sixth man wanted not to give any injurythe tree but desired
eating the mangoes fallen on the ground—resulthhe white

ley .

In buddhism too the doctrine &rmais associated with the type of
colours. There are four colours—
(i) Black (@ ubha
(i)  White ( ubhg
(i) Black and white & ubhaand ubhg
(iv) Not black not white (notubhanota ubhg.>*

The sixle y s are the colours of aura of the human body in dccul
Jainism. The theosophical view of the colours oé tAura may be
compared—the aura of the saint is ethereal-bldiish the shimmering blue
of pure white ice, that of the angry man is redt tf wicked and sinful man
is black and so ot

The doctrine okarmais logically related with the concept &y s
an they have a moral bearing. Dr. Radh observes—Connected with
thekarmatheory is the doctrine ¢ y swhich are of six types. The totality
of karmastaken up by a soul induces in it a transcendectédur or
complexion, which cannot be perceived by the nakezs. The state of soul
Is produced by its inborn nature and ®a&mawith which it is associated.
Each kind ofkarma has its predestined limits with in which it must b
purged off>°

GENETIC CODES IN DNA AND RNA

DNA
DNA structure, its working, its importance and rad DNA in
bondage is briefed sa follow :

Cause of bondage—difference ajenes

Markers then, can help fingenes But first the markers themselves
have to be found. Humans are nearly identical, geads speaking. Only
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about 0.1 percent of human genome, or three milibiA base pairs out of
the total three billion, varies from one personriext (base pairs are
chemicals that bind together to form the rugs am spiral staircase that
DNA resembles). Markers are found among the biSMA that differ from
one person to the next. Such differences, calléghpmrphisms, can consist
of deletion or insertions of genetic material degdtion in just a single base
pair. Identifying, all three markers, these bitdDNA that vary from person
to person, is the goal of human Genome prdject.

All we could pick up were occasional bits of Engliwords such as
“trinucleotide repeat" and "PCR". Afterwards, stekxplained that the
postdoc was working on something called a simplgusece repeat
polymorphism, or SSRP, which she called a "Serpfiest are short
stretches of DNA are repeated again and againu$étil thing about them
is that different people have different numbers repeats on their
chromosomes. For example on the chromosome the ichlesequence
might be GGATTCA CA CA CA CA CA CA CA CA CAcCA TT 8,
which contains eleven repeats of the sequenceb@?on another persons
chromosome same stretch of DNA might read GGATTCXACA CA CA
CA CA CA CA CA CA CA CA, which has thirteen repeaikthe phrase
CA. These sequences serve as genetic finger piootsd all over the
genome, making it possible to map every bit of DNA.

From a practical point of view, the most import#mnhg about these
markers is that they can be detected easily andoascally with a method
called the polymerize chain reaction or PCR. Hepéind cooling the DNA
while mixing it with special enzymes and chemicalises the short stretches
of DNA markers to duplicate again and again. Afeerrty cycles of heating
and cooling the original target DNA has a billiaspges. The technique once
dismissed as an academic exercise with no practgsglhas become one of
the most powerful tools of molecular biology andnabe invortor, Karry
Mullis, a 1993 Nobel Prize winner. PCR works eatlthe four chemicals
that form DNA can only make a ring on the ladddrase pair—with one
other chemical. So adenine (A) always pairs wityniime (T) and guanine
(G) always pairs with Cytosine (C). That means kimgwthe pattern of
chemicals on the side of the ladder automaticalyggyou the pattern on
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the other side. Working like a chemical Velcro, yowpposite with stick
together to form the DNA laddé?.

Every cell in the human body contains a nucleus) wie exception
of red blood cells, which lose their structure bBeyt mature. Within the
nucleus are tightly coiled thread like structureokm as chromosomes.
Humans normally have 23 pairs of chromosomes, osrmabmer of each pair
derived from the mother and one from father. On#tho$e pairs consists of
sex chromosomes with two X chromosomes determif@nleness and one
X and one Y determining maleness. The other 22rmbsomes are known
as autosomes. Each chromosome has with in it, gechrend to end,
hundreds or thousands of theneseach with a specific location, consisting
of the inherited genetic material known as deoxymilcleic acid (DNA).
Scientists have numbered these autosomes from ifi-82e order, with
chromosome 1 being the largest (containing neafl®03geney DNA
contains a code that directs the 'expression’ aatymtion of proteins, which
form much of the structure of the cell and conaieémical reactions with in
them. The DNA of eaclgeneis characterized by a unique sequence bases
that form the "genetic code". These bases are gathim group of three,
known as codons or phrasd$ie base sequence is the crucial feature of
the gene It is this sequence that carries the genetic inédion essential for
the synthesis of an RNA molecule that may subsdtudmect the synthesis
of an RNA molecule that may subsequently directsyr@hesis of a protein
molecule or may itself be functional in the celhig process is calledjgne
expression”; it has two stages. The first stageg@me expression is
transcription (the process by which RNA directs slyathesis of proteins).
Proteins are composed of amino acids and are thecaies that carry out
the work of the celf?

There are four building blocks (referred for asdsasr nudeotides) for
DNA : adenine (A) and guanine (G) which are knovwenparines and the
thymine (T) and Cytosine (C) which are known asimidines. These
nucleotides link together to form long polynucleeti chains, having a
defined sequence of nucleotides. A DNA moleculesia of two of these
chains, linked together by hydrogen bonds, runmmgpposite directions.
The two chains link together in a ladder like shapeasted into the new

Chapter 4 189



Sohan Raj Tater Hoeence OKarmaAnd The Science Of Genetics

famous double helix first described by James Watswh Francis Crick in
1953, who were awarded the noble prize for theirkwea structure for
Deoxyribonucleic acid (1953). Linkage of the chafabows a strict rule,
known as complimentary base paring, so that the Basan only pair with
the base T and vice versa and the base G can ailyph the base C and
vice versa. The human genome comprises about Bi@nbof these base
pairs. A genome is an organism's entire geneticemaht All living
organisms contain genetic material or genomes,obrlee most commonly
accepted definition ofjeneis that agene contains all of the information
required to determine the expression of a spepiftein or chain of amino
acid (a polypeptide) sometimes a polypeptide cam fa complete protein
on its own (as in the case of insulin). Proteires tAemselves made up of a
chain of amino acidsVith in the DNA there is a code that determines
which amino acids will come together to form that prticular protein.
The genetic code for each amino acid, consisting dlfiree bases, is
virtually identical across all living organisms.

Different genesare switched on and off in different cells, leagio
different proteins being made or expressed withyimar structures,
appearances and functions—leading to the producdtidirain cells, nerve
cells, blood cells and so ohhe process of reading the message in DNA is
called "trascription”. The process of converting the message encoded in
the RNA (mMRNA) to protein using the ribosomes is déed translation. In
humans,genescomprise only 2% small portion of the DNA in a cdland
upto 98% of DNA consist of non coding regions—popally but
incorrectly, referred to as "Junk DNA" which are full of repeat
sequences’

Nucleic Acid

DNA is made of nucleic acid, so defining DNA in détneeds the
definition of nucleic acid of the first hand. Thabstance that was eventually
proved to be genetic material was discovered irB186ly four years after
the announcement of laws of heredity by Mendel @&hgears before DNA
became central issue of modern molecular biologgviang the publication
of famous double helix model of DNA by Prominenie®tists Watson and
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Crick in 1953.By 1944 Capersson and Brachel independently suggedt
that the nucleic acids were directly connected witlprotein synthesis.In
1944 O.T. Avery, C.M. Macleod and M. Mc Carty conthd a remarkable
experiment and suggested that bacteria could betigally transformed by
DNA. The nucleic Acids are of two types—

(i)  Deoxyribonucleic Acid (DNA).

(i)  Ribonucleic Acid (RNA).

DNA Structure
Fig. 23 llustrates the basi
chemical compounds involved in the
formation of DNA. These includes :

()  Phosphoric Acid

(i) A Sugar called De-oxy-

ribose.

(i) Four nitrogenes bases (two

purines—adenine and guanime
and two pyrimidines—
thymine and cytosine). Th
phosphoric acid and
deoxyribose from the twg
helical strands that are the
backbone of the DNA
molecule and the bases U, 3 . 1he basic building block:
between two strands an of deoxvrihaniicleic acid (DNA
connect them.

Figure 24
illustrate the mannel
in  which multiple
number of nucleotides
are bound together ft¢
form DNA. Note that
these are combined i
such a way that

(9]

S0—=—m

O

-

Fig. 24 : Arrangement of deoxyribose
nucleotides in DNA.
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phosphoric acid and de-oxy-ribose alternate witbheather in the two
separate strands, and these strands are heldeopgtloose bonds between
the purine and pyrimidine bases. But note carefihlit—

(1) The purine base—adenine always bonds with tfiempdine

base—thymine and,

(i) The purine base—guanine always bonds withpyr@midine

base—cytosine.

Thus in figure 24 the sequence of complementaryspai bases is
CG, CG, GC, TA, CG, TA, GC, AT and AT. However thases are bound
together by very loose hydrogen bonding, represemdigure by dashed
lines. Because of the looseness of these bondsythstrand can be pulled
apart easily, and they do it so many times in therse of their function in
the cell.

Now to put the DNA of figure 24 into its proper @gal perspective,
one needs merely to pick up the two ends and thesh into a helix. Ten
pairs of nucleotides are present in each full tofrrihe helix in the DNA
molecule, as is illustrated in figure 26.

Hershey and Chase Avery and others who worked wmtbro-
organisms have proved that DNA is the genetic nateFhe structure of
DNA was formulated by Prominent Scientists Watsad &rick in 1953.
We know that DNA
carries the specification
of growth and
differentiation. As stateg
earlier we transfer
biological inheritance by
way of genes Thesegenes
are chemical entities
decided by a chemicg
called Nucleic Acid.

Thus the biological
information is written in

[92)

Fig. 25 : DNA Structure
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the form of chemical code. Watson and Crick (198@8fermined the
chemical molecule that is responsible for biolobioheritance.

DNA has four bases with pairs of Adenine and ThyaniA-T pair)
and cytosine and Guanine (C-G pair) which are bamndéydroegn bonds
with a backbone of sugar and phosphate structure.chemical polymer is
like a spiral or ascending staircaBAA represents life.lt is present in the
all the cells of body, except red blood cells whitdn't have a nucleus and
hence cannot divide. We know that DNA is the basige of all organisms
in nature—plants, animals and men.

S. No. Bases Deoxyribonucleic Acid Ribonucleic Acid
01. (i) Pyrimidine bases | (i) Cytosine (ii) Thymine | (i) Cytosine (ii) Uracil

(ii) Purine bases (i) Adenine (ii) Guanine | (ii)) Adenine (ii) Guanine
02. 5c¢ Sugars (pentoses Deoxyribose Sugar Rihoga S

DNA is present in the cells of all plants, animaisl prokaryotes and
in a number of viruses. DNA molecule appears tahzemost stable one
present in the chromosome. It has also been reporteome cytoplasmic
organelles like chloroplast, mitochondria and deids. The amount of
DNA per set of chromosome is constant for a padrcspecies. The DNA
content of a diploid somatic cell (2n) is exactlguttle that of haploid
cells(n). There is a close relationship between DNAntent and
chromosome size. It has been found that about Zlofrdouble helix DNA
equal a pikogram (1pg = 2®gm). In a man a deploid cell contains about
5.6 pg of DNA which may correspond to about 174 off®NA.%

A deploid human cell contains 7.1 x 10nucleotide pairs. About
6-7 million genesare accommodated on this DNA42% of DNA in the
human genome consists of repetitive sequencesdandant DNA—that is
non coding DNA. Also inter-spersed with coding DN#& non-coding
DNA.%

Chapter 4 193



Sohan Raj Tater

Hoence OKarmaAnd The Science Of Genetics

Large number of
genesattached end to en
are contained in extremel
long double stranded,
helical molecules of DNA
having molecule weights
measured in the billion. A

<< L

very short segment o
such a molecule s
illustrated in above fig.
26. This molecule IS
composed of several simp

Fig. 26 : The helical, doublestranded structure of
the gene The outside strands are composed of
phosphoric acid and the sugar deoxyribose. The
internal molecules connecting the two strands of
the helix are punne and pyrimidine bases; these

determine the "code" of theaene.

chemical compound arranged in a regular pattertag)gd as follow :

The structure of DNA is illustrated by a right hadddouble helix, with
about 10 nucleotide pairs per helical turn. Eadghakptrand, composed of a
sugar phosphate backbone and attached basesnectzuhto a complementary

strand by hydrogen bondin
(non-covalent) betweer
paired bases.

(a) DNA replicating
itself—A simplified
representation of a DNA
molecule separating to forn
two new molecules. Tq
reproduce, a cell must cop
and transmit its geneti
information (DNA) to all of
its progenies. To do so, DNA
replicates, following the

e T

Yy

P

process of semi conservatiy

replication. Each strand of t

Fig. 27 : DNA replicating itself
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original molecule acts as a template for the sygithef a new complementary
DNA molecule.

The two strand of the double helix and first sefeteby enzymes.
With the assistance of other enzymes, spare paatihble inside the cell are
bound to the individual strands following the rutfscomplementary base
paring :

Adenine (A) to
Thymine (T)

and Guanine (G) ta
Cytosine (C).

Two strands of DNA
are obtained from one,
having produced  twa
daughter molecules which
are identical to one another
and to the paren
molecules

As is true of all most all other important events the cell,
reproduction begins in the nucleus itself. Thetfistep is replication
(duplication) of all DNA in the chromosomes. Onlgea this has occurred
can metosis take place.

Fig. 28 : Exon-intron of aGene

The DNA begins to
be duplicated some 5 to 10
hrs. before metosis and this
is completed in 4 to 8 hours.
The DNA is duplicated only
once so that the net result is
two exact replicates of all
DNA. These replicates, in
turn, become the DNA in
the two new daughter cells.
There is another period of 1
to 2 hours before metosis
begins abruptly. However,

Fig. 29 : Length of agene
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even during this period, preliminary changes areaaly by two hours before
metosis begin abruptly. However, even during theiqa, preliminary

changes are already beginning to take place thétlead to motitic

process?

How DNA Works

DNA influences many of our characteristics. Nowsiexplained how
DNA does this? DNA looks like a large double strashdhelix. Two stands
are said to be complement—the "sequence" on orandstdetermine
sequence on the other. One reason for this isridegtion against mutation.
If something happens to one of the strands of DN, possible to read the
opposite strand to make a new copy of the damaggadds To simplify
things, think of DNA as long piece of ticker tapéritten on this ticker tape
are all sorts of instructions genesGenesare discrete units of information
that tell cells what to do. For example, there rhigi agenefor brown hair
or genefor green eyes. Each one of our cells containettect same DNA
sequences, agenes(with some exceptions). There are controls in lac
make sure that the corregenesget exposed in the correct tissues—to
ensure that you grow fingernails only on your firgand hair only on
specific parts on your skin etc.

There are systems in our cells that read the DNA geence and
translate it into protein. Proteins are made by litking amino acids
together. When you eat proteins, it gets broken dowinto amino acids
in your stomach—that is why it is important to eatenough proteins.
DNA contains the instructions, protein carry out the instruction.

So if DNA makes proteins and protein perform fumes, then the
ultimate goal of genetic engineering is to altestpms. Since proteins don't
last very long. They are poor targets for genatigimeering. DNA is copied
from one generation to the next, from parents itdm, changes in DNA
can be carried over generations, making it a gaogkt for lasting changes.
There are two basic types of modifications—

(1) To add a function to a cell all you have toislto introduce
a newgenethat codes of given function.
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(2) Deletion of function can be performed by eithlemocking
out" ageneor introducing an "antisensgeneto interfere
with the cell's ability to express a givgane®®

(@) Immortal work of moral man—It is a tale of king and his
servants. "When | came to the laboratory of mydath usually see some
plates lying on the table containing colonies ottbaa. These colonies
remind me of a city with many inhabitants. In eaeleterium there is a king.
He is very long by skinny. The king has many setvafhese men are thick
almost like ball. My father call the king 'DNA" artide servants 'enzymes'.
The king is like a book, in which everything is edton the work to be done
by servants. For us human beings these instructodnthe king are a
mystery. My father discovered a servant who sesva pair of scissors. If a
foreign king invades the bacterium, this servanmt cat him into small
fragments but he does not do any harm to this ang. k

Clever people use the servant with scissors to dmdthe secrets of
kings. To do, they collect many servants with smssnd put them on to the
king so that the king is cut into many pieces. Wita resulting little pieces
it is much easier to investigate the secrets. kigrreason my father receive
the noble prize for the discovery of servant with scissors."

Such is the tale of the king and his servants lddapsilvia Arber, the
ten year old when her father has honoured alonly Wamilton smith and
Daniel Nathans for the discovery of "restrictionzgmes in 1970, the
scissors of genetic engineering without which aegombining would be

impossible™®’

RNA

The basic building block of RNA are almost the samsethose of
DNA except for two differences. First, the sugapxeibo is not used in the
formation of RNA. In its place is another sugarvety slightly different
composition, ribose. Second thymine is replacedrmther pyrimide, uracil.
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RNA—the process of transcription

Because almost all DNA is located in the nucleuthefcell and yet
most of the functions of cell are carried out ie ttytoplasm, some means
must be available for thgenesof nucleus to control the chemical reactions
of cytoplasm. This is achieved through the intenaiedy of another type of
nucleic acid, RNA, the formation of which is conled by the DNA of
nucleus. In this process the code is transferraleddRNA, which is called
transcription. The RNA then diffused from the nuddhrough the nuclear
pores into the cytoplasm compartment, where itrodsprotein synthesis.

Assembly of the RNA molecule is accomplished in tmanner
illustrated in above figure under the influence thle enzyme RNA
polymerase. This is a very large enzyme that has/rhanctional properties
necessary for the formation of RNA molecule.

It should be remembered that there are four diftetgpes of DNA
base and also four different types of RNA nuclemtichses. Further more,
these always combine with each other is specifiandmitted in
complimentary from to the RNA molecule. The ribasacleotide bases
always combine with the deoxyribose bases in theviing combination :

S. No. DNA Base RNA base
01. Guanine Cytosine
02. Cytosine Guanine
03. Adenine Uracil
04. Thymine Adenine

After the RNA molecules have been released intoningeoplasm,
they still must be processed further before engetime cytoplasm. The
reason for this is that the newly transcribed RMAtains many unwanted
sequences of RNA nucleotides. Some of other octumoth ends of the
RNA strand, and many other occur in the middlehefdtrand, this unwanted
material probably constitutes more than 90% oftth& strand. Fortunately,
a series of enzymes with in the nucloplasm hasapability to cut out these
unwanted sequences and then resplicing the RNAdstra process called
RNA splicing. The RNA is now ready to be used famfation of proteins.
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There are three separate types of RNA each of wiptdy
independent and entirely different role in protieirmation. These are :

(i)  Messenger RNA, which carries the genetic cadée cytoplasm
for controlling the formation of proteins.

(i)  Transfer RNA, which transport activated amieids to the
ribosomes to be used in assembling the proteincutde and

(i) Ribosomal RNA, which along with about 75 difent proteins
forms the ribosomes, the physical and chemicatgira on which
protein molecules are actually assembled.

Messenger RNA—"the Codons"
Messenger
RNA moelcules are
long single RNA
strand that are
suspended in the
cytoplasm. Thess
molecules are
composed of severs
hundreds to severg
thousand nucleotidef

. . ) Fig. 31 : Combination of ribose nucleotides with a
inunpaired strands syand of DNA to form a molecule of RNA that carries
and they contain the DNA code from thegeneto cytoplasm. The RNA
' ns'  that r polymerase moves along the DNA strand and bt_ulds
codons a are the RNA molecule along the DNA strand and builds.
exactly

complementary to the code triplets of dpenes Below figure 32 illustrate
small segment
of a molecule
of messenger
RNA. Its codon

are CCG, UCU

Fig. 32 : Portion of a ribonucleic acid molecule,®wing three and GAA.
"code" words, CCG, UCU, and GAA, which represent tre These are
three amino acids proline, serine and glutamic aci codons for the
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amino acids proline, serine and glutamic acid. Ta@scription of these
codons from the DNA molecule is demonstrated invalday. 31.

Following Table 1 gives the RNA codons for 20 comoamino
acids found in protein molecules. Note that most adhe amino acids are
presented by more than one codon, also one codorpresents the signal
"start manufacturing a protein" and three codons represent "stop
manufacturing a protein molecule". In table 1 belowthese two types of
codons are designated CI for "Chain Initiating" and CT for "Chain
Terminating".

Table-1 : RNA codons for the different amino acidsnd for start and stop
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Transfer RNA—"the anticodons"

Another type of RNA that plays an essential rolgiatein synthesis
Is called transfer RNA because it transfers amicid enolecules to protein
molecuels as the protein is synthesized. Eachdypansfer RNA combines
specifically with one of the amino acids that apebe incorporated into
proteins. The transfer RNA then acts as a camidransfer its specific type
of amino acid to ribosomes, where protein molecudes forming. In
ribosomes each specific type of transfer RNA recama particular codon
on the messenger RNA, as is described subsequantlythereby delivers
the appropriate amino acid to the approximate piadie chain of newly
forming molecule.

Transfer RNA, containing only about 80 nucleotidissa relatively
small molecule in comparison with messenger RNAc§&ithe function of
transfer RNA is to cause attachment of a specifina acid to a forming
protein chain, it is
essential that each type
of transfer RNA also
have specificity for a
particular codon in the
messenger RNA. The
specific code in theg
transfer RNA that
allows it to recognize a
specific codon is again
a triplet of necleotidg
bases and is called an

anticodon. This is
located approximately Fig. 33 : Mechanism by which a protein molecule is
formed in ribosomes in association with messenger

RNA and transfer RNA

D

in the middle of transfel
RNA molecule at th
bottom of the cloverleaf configuration illustratad fig. 33. Deming
formation of a protein molecule, the anticodon kasembine loosely by
hydron bonding with the codon bases of the messdRiya. In this way the
respective amino acids are lined up one after amailong the messenger
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RNA chain, thus establishing the appropriate sege@hamino acids in the
protein molecule.

Process of translation

The third type of RNA in the cell is ribosomal RNA,constitutes
about 60% of the ribosome. The remainder of the@sdine is protein,
containing about 75 different types of proteinstthae both structural
proteins and enzymes needed in the manufactuaotéin molecules.

The ribosome is the physical structure in the dgp on which protein
molecules are actually synthesized. However it ywfanction in association
with both the other type of RNA as well, transfé/Rtransports amino acids
to the ribosomes for incorporation into the develgpprotein molecule, where
as messenger RNA provides the information necedsarngequencing the
amino acids in proper order for each specific tyjgerotein to be manufactured.

The ribosomes of nucleated cells are composed of mysical
subunits, called the small sub unit, containing &MA molecule and 33
proteins and the large sub units containing 30 RMAd more than 40
proteins. Although we have only partial knowleddetlee mechanism of
protein manufacture in the ribosome, it is knowattmessenger RNA and
transfer RNA first complex with the small sub uriben the large sub unit
provide most of the enzymes that promote peptidkalje between the
successive amino acid@hus the ribosome act as a manufacturing plant
in which the protein molecules are formed

The ribosome is
simply the structure in
which  the  chemical
reactions take place for
manufacture of proteins.
As illustrated in figure 33
while the messenger

RNA travels along the Fig. 34 : An artist's concept of the physical
. . structures of the ribosomes as well as their
ribosome, a protein

_ functional relationship to messenger RNA,
molecule is formed—g transfer RNA and the endoplasmic reticulum
process called during the formation of protein molecules
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"translation”. Thus, the ribosome reads the codthefmessenger RNA in
much the same way that a tape is "read" as it pahseugh the play back
head of a tape recorder. Then when a "stop" (omcteminating) codon
slips past the ribosome, the end of a protein nuiéets signaled, and the
protein molecule is freed into the cytoplasm. Fegg84 shows the functional
relationship of messenger RNA to the ribosomes asd the manner in
which the ribosomes attach to the membrane of te@asmic reticulum.
Note the process of translation occuring in sevelgsomes at the same
time in response to the some strand of messangér Rbite also the newly
forming polypeptide chains passing through the efamnic reticulum
membrane into the endoplasmic matrix.

Yet it should be noted that except in glandulatsci#iat form large
amounts of protein—containing secretary vesiclesstrproteins, formed by
the ribosomes are released directly to the cytddwse are enzymes and the
internal structural proteins of the cell.

Protein Synthesis
Proteins are made in a living cell as per the mfmron encoded in

the genesof the cell. Genesconsist of specific sequences DNA in the
nucleus of the cell. The genetic code
it written in the form of four letterg
(representing bases) A, T, G, C which
stand for Adenine, Thymine, Guanine
and Cytosine. This code is read |in
three letter sets called "codon" whigh
specify the amino acids which get
linked to form proteins. The order of
base, besides determining the
sequence of amino acids is proteins
also regulatory commonds. In human
beings, a structural sequence geae
consists of what are called Exons and
Introns (fig. no. 28)—that is stretch of
utilizable and non-utilizable
sequences. The genetic information™
translated into proteins directly.

Fig. 34 (a) : Protein Synthesi
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First the entire sequence of bases of DNA are ¢rédved into RNA as
per the base paring rulddenine to Thymine, Guanine to cytosine in
DNA. In RNA copies of Introns are exercised from the sage and all the
remaining exons are joined together end to end.réassembled strand of
RNA then moves out of nucleus into cytoplasm whes manufacture of
proteins take place. (fig. 34 (a)) What is the dirgrof DNA in a human
being? A diploid human cell contains 7.3 x'3Qwith a range of 6.6 to 8.0)
with 7.1 x 18 nucleotide pairs. About 6-7 milliogenesare accommodated
on this DNA. 42% of DNA in the human genome corssist repetitive
sequences of redundant DNA—that is non coding DAWKo interspersed
with coding DNA is non coding DNA®

GENETIC CODES

The importance of DNA lies in its ability to contrd the formation of
other substances in the cell. It does this by meamd so called genetic
code. When the two strands of DNA molecule are sphpart, this expose
the purine and pyrimidine bases projecting to the isle of each strand. It
Is these projecting bases that form the code.

Research studies in the past few years have demamdéed that the
genetic code consist of triplets of bases—that isach three—successive
bases is a code word. The successive triplets euailly control the
sequence of amino acids in a protein molecule dumnits synthesis in the
cell. Note in figure
30 that each of two
strands of the DNA
molecule carries its
own genetic code.
For instance the top
strand reading from
left to right, has the
genetic code CGC,
AGA, CTT the triplets being separated from each otlkr by the arrows.
As we follow these genetic codes through figure 332. We see that these

Fig. 30 : Arrangement of deoxyribose
nucleotides in DNA.
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three respective triplets are responsible for sucesive placement of the
three amino acids proline, serine and glutamic acidn a molecule of
protein.®®

There are more than 20 different amino acids arg four bases,
so the code cannot be based on a one-to-one condspce between

Table-2 : The genetic code is a triplet code, cossing of 64 entries. Each triplet,
called a codon, represents a frame of these nucletes (U = uracil, C = ctyosine, /
= adenine, G = guanine) on messenger RNA. At leamte codon, and usually mor
than one, codes for each of the 20 amino acids. &w triplets signal the "stop" of
protein assembly and at least or—methionine—may signal the "start".

amino acids and bases. Biochemical investigatiang lrevealed that the
MRNA code is a triplet code that is, each successrame of three
nucleotides. Sometimes called a codon, of the mRbi#espondence to one
amino acid of the protein. This rule of corresparmeis the genetic code.
The genetic code consists of 64 entities—the gAetripossible when there
are 4 possible nucleotides, each of which can lamabf three places (4 x 4
X 4 = 64)"°
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Amino acids specified by each codon sequence onAnkdy for the

above table :

Ala : Alanine Cys : Cysteine Asp : Aspartic Acid uGIGlutamic Acid
Phe : Phenylalaning Gly : Glycin His : Histidine e lllsoleucine

Lys : Lysine Leu : Leucine Met : Methenine Asn pasagine
Pro : Proline Gin : Glutamine Arg : Arginine SeBerine

Thr : Threonine Val : Valine Trp : Tryptophane TyfFyrosisne

A = Adenine, G = Guanine, C = Cytosine, T = Thymide= Uracil.

Fig. 35: 1, Il, lll bases of codon: Fig. 36 : Ribonucleic Acid Structure

DNA transfers information to mRNA in the form of a code
defined by a sequence of nucleotides.
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Founders of Genetic Codes

The concept of genetic code was anticipated by Alngerican
Biologist James D. Watson and the British Biolodjiahcis H.C. Crick as an
extrapolation of the structural model of DNA thhey proposed in 1953.
For this work, they, along with the British Bioplgist Maurice Wilkins,
were awarded the 1963 noble prize in physiologsnedicine.

The concept was bolstered by the indirect eviddace messanger
RNA put forward by two french noble laureates, imdiméely corroborated
by the demonstration of a message functioning RNASkdney Brenner,
Francois Jacob and Matthew. S. Meselson with insdmae year. Marshall
Nirenberg (1968 noble prize winner) opened a doa tlirect attack on the
code by showing that a synthetic RNA containingydhke nucleotide chain
UUUU..... could function as a message for the ssith of amino acid
phenylalanine.

Subsequent by many other biochemist, especially Aheericans
Severo Ochoa (1959 Noble prize winner) and Gobihdrine (1968 Noble
Prize winner) using more complex synthetic messagesed down the code
as a triplet code. Using the fact that the tripletU coded for phenylalanine
as a starting point, many investigators went temheine the code and by
1968 the entire code was broken see table-1.

The successful work on the genetic code led toarekeon the
artificial synthesis of RNA molecules that woulddeofor specific protein
synthesis. The American Biologist, Charles Yan lof supported the code
breaker's work from completely different line osearch. He showed that
the code was corroborated by the patterns of nautand of recombination
of mutants effecting single amino acids of the g@irotryptophane synthetase
in the Bacterium E. Colt*
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The Nucleotides

The first stage in the formation of DNA is the candiion one
molecule of phosphoric acid, one molecule of deitzoge and one of
four bases to form a nucleotide. Four
separate nucleotides are thus formed
one for each of four bases
deoxyadenylic, deoxythymidylic,
deoxyguanylic, and deoxycytidylic

Fig. 37 : Combinations of the basic
building blocks of DNA to form
nucleotides. (P, phosphoric acid; D,
deoxyribose) The four nucleotide bases
are A, adenine; T, thymine; G, guanine

and C, cytosine. _These four different Fig. 38 : Deoxyadenylic acid, one of the
types of nucleotides make up DNA. nucleotides that make up DNA

acids. Figure 38 illustrates the chemical structifradenylic acid and Fig.
37 illustrates simple symbols for all the four lzasucleotides that form
DNA.

GeneAction

Genetics may be defined as the study of way in iMpenesoperate and the
way in which they are transmitted from parentsftepsings. Modern
genetics involves study or mechanisngeheaction—the way in which the
genetic material (de-oxyribonucleic acid or DNAjeats physiological
reactions with in the cell. Althouglenesdetermine the features an
individual may develop, the features all actuakwelop depend upon the
complex, interaction betwegyenesand their environment. Normal green
plants, for examples, hagenescontaining the information necessary to
synthesize the chlorophyll that gives them the&egrcolour and chlorophyll
Is synthesized in an environment containing light thegenefor
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chlorophyll is expressed. If the plant is placed idark environment
chlorophyll synthesis stops i.e. theneis no longer expresséd.
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