


Mittu wos still 0/5(6%0 when Monr sneaKed into Ais r oom, PZM&&( Ais j/[‘/‘ on the
S/ua(/ fable, ond storted 5///\9/7/’% "/—/a/pp/ b/f/%day to )/ou/ " Mittu sot up in bed with
a grin, ond rubbed Ais eyes. "Thank /voa.."' Ae muattered Joyously. After oo moment,
Mittu's eyes opened wide. "OAl A clowntsh! How owesomeé. | love it TAoOnK /ou./"

He hopped off the bed, and hugged her. "Unim.[Vom, | Know your 9it#s ore odways
whigue — what is speciod about this clownhsh”"

Mom smiled. "Well, +his porticalor clowntsh was found abondoned, ond |
volunteered to core for it. Also, did you Krow thot clownksh Yroups ore headed by
a single large, dominont female..

"LiKe you, miom?”" Vittu winked.

Mom continued " And, clowntish ore one of the few species +hot can change gender.
Umzué enaogA? "

"What?" Mittu looKed stumped. "But how? Why? | meon.wow!
"Let's discuss this over breakfost? VMom suggested.

Mithu got ready in no time. "Tell me now’, he pleaded gulping down his Fovourite
hot dosas.




Mom plopped onto an empty chasr beside Mittu. "Clowntish live in smodl
schools, Omong the reefs, hidden away From predators. All +he #5A in a- school
Ore born with inoctive sexudd organs. Their only tunction is to compete with
each other for food. The one Aot outcompetes the others, grows Faster +hon
them. When this fsh reaches oo certoin size, specihic hormones get octivoted
in its body. These hormones lead to the development of male sex orgons. And,
guite ropidly, the httest juvenile in the school transtorms into a- made!

"Loes every juvenile turn into o mode once it gets by enough?”

"Not redlly. Once one of +hemr becomes a mole, i+ dominotes over the other
Jjaveniles in school — they Oxe so stressed thot they never grow that by’

"So, the #Httest hsh in A school becomes o moale, and bullies the other #sh into :
remaining juveniles” Mittu repeosted. :

"The second fttest. Remember, each school is headed by o femolel" soid
Mom. "She's the fittest; the largest, and the most aggressive. She's dlso the
only Female in the school. She uses her much lorger size to Keep the male in
checK, ond prevent him From growing to her size' i}

"How "

d
"Much liKe the modle Keeps the juveniles in checK. She controls which ports ‘.}
of the reef +he mode corn visit, and Aow much Ae eats. If the mode survives ¢
her bullying, ond can bond with the femode, the two stay paired for a )

litetime. But the female is odwoys in charge’ Mom explained. J

Really?




Yes. In foct, you can see the male following
Z,Afé /emAaze Wou;d. But /‘AZM“S not Aa.[l -
Wi Frod ter the modle tertilizes the e99s that
&f;,f,f,;gz“ ( the temale loys, he taKes core of them
fill they Aotch into the next generation of

elownhsh.
5t Jw/em'le
= Urning mode.. "Wow!" Mittu excloinied.

"When +he dominont femode dies, +he mole
clowntish chonges into o female, and toKes
&AWjé of the school.

"Whot?" MitHu exclaimed.

"Weornmw hile, the (Or9est juvenile trornstorms
into the next made) WMowr continued. "This
helps ensure thot the clownfish con
continue reproducing, without leawing the
safdy of their lHHe reet

‘Con a femole charge bocK into o molel

"No. Once a Ffemaole, odways o Fenmode.
And since this charnge in gender happens
in sequence — immoture to mode fo
femode, clownfish are colled sequentiol
her mophrodites.”

"How do 7%4/ do +hot, Moni?”"

"The DNA of every clown #3h carries genes
for both Femode ond mode hormones. While
the Femode 4sh is Oxround, the modle 4shA
expresses only male hormones. But once the
femole fsh dies, the mole fsh con feed
without bullying. Once he reaches a- certoqin
size, he stops expressing male hormones, and

begins expressing female hormones instedd,



These hormones lead to +he development
of femode sex orgons, ond the mode
tronstorms into o femode.

M ittu f‘AoogAf' Ffor oo while "So, clownbsh do
this to profect themselves From beiny eaten
up by bigger hsh? Howe other #4sh odso
evolved jn +his m/a7/.7 "

"/ Know of Wrasses and Guppies.

"What about eorthwornis””

"Eoarthworms oxe oo litHe different. Each
eorthworm Aos both modle ond Female
reproductive ports. Thot's why eorthworms
are codled simultoneous Aerma/pAfod/%es".
"So, earthworms are both mode ond Femoale
at the same time! Mittu pondered. " Are
bacterio. adso (iKe +hot, Mom?”"

"Gacteriao are asexuod. Mon replied.

"Flease, Moni, con you explain thodt
a(ea,d/? "

"OK 0. Al living things reproduce — +his is
M/Aai?: ensures the mrwvaef of their species,
)/65.7 Baocterio, plants, arnimads, humons..
Mittu nodded "Fishes +oo.." 5
"At frst, there were no modes or femaodes.

No boy or girl plonts or animods, Just
living "beings. LiKe bocterio’.

‘UK oy

Guppies
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_ Reproduction in bacterio

"This bacteriom produced doughters asexuddly. This means +hat one porent cell
divided into two doughter cells. ln other words, it just copied itself . Mom took
Mittu's pink el dOMjA, and divided i+ into two bolls of %MM size. "l iKe this.
&op/es. ut hrst the bocterium needs to grow (04792 éﬂo&(jA to divide. So, the
dowghters in every generation Oxe the some size 05 the parent; not smodler.
Mont demonstroted,

"Got- iH" Mittu beoanmed. "Eoch of these balls con odso divide into two!"

‘Excellent!” Mom smiiled. "Now, con you see ary differences between these four
Adoughters”

Mittu examined the dough balls corefully. “Yes, Mom. Some of them Aowe miore
eracKs thon others. This one is smodler.” And +Aot one (ooKs softer.

Mom nodded. "The environment in which bocterio grow is odways choanging. So, even
when - bacterivm moKes &Opiéﬁ of /"/’56[/, each of its aop/es /5 5({9%/‘[7 different
From the others. Eoch time O doughter cell divides, it produces cells with more
differences. These ditterences ore coused by heritable chorges colled mutations.
Ultimadtely, mutotions result in the evolution of different strosns of bacterio. The
DNA of "each strain is ot least slightly different from that of other stroins. This
is how newer lite forms evolved. Cleor?



"Some of these bacterioo happened to mix their DNA. Not consciously though. This
intermixing or recombindtion of genetic. moteriod odlowed more differences. The more
the difference in oo populotion of bocterio; the greater the chonce that at least
some of the bocteria from +AOF strain survived chonging eavironments. In other
words, in eOLh generotion, the environment would select for the bocteria with

the intermixed DNA to become more in number. This process is codled noturod
selection."

"Whot Kind of intermiixed LN /1 Adpﬁ bacteria’”

"WMary Kinds. For example, say o- bocteriom t+hot grows of very Ajgh temperatures
mixes its DNA with another bocterium +hat con resist antibiotics, and produces
A doughter with both these traits. See, double advortoge becouse of intermixing’
But, sometimes, intermixing odso Kills bocterio’.

"Lo other orgonisms mix their CNA too, Mom?
Ves. All euKaryotes do. LiKe, yeast. I+ also produces copies of itselt by on asexual

process codled " budding. But, wnlike bocteriod DPNA, yeast DNA is coled inside the
nucleus into rod sAa/ped structures colled chromosontes.



"So, bacterio. intermixes its one strond of DPNA, and yeast intermixes
O whole bunch of chromosomes” [Vittu interrupted.

‘Correct. [t is LiKely that variations in yeast DNA gove rise to two
ditterent moting types (strains) colled A and odpha. An A strosn
of yeast can mix only with - cell from the odpho stroin, rot with
onother yeost from the A strain’ Mom remorKed

'So A and alpha ore (iKe male and femode”

"Somew hot similar.." Monr continued.

"So, first there were Osexuad bacteria. Then there were A and alpha
stroins of yeast! Mittu odded

"Good!" Mom pa#ed Aim.

"Then?”" Vittu enguir ed.

"Then, malticellulor orgarisms evolved. And every tunction in o
multicellulor orgonism s corried out by specialized cells or orgors.




So multicellulor orgarisms Aod seporate reproductive orgors and
seporofe reproductive cells to produce of#spring.

"Whot obout us?”

"In humans, one pe of reproductive cell s large, round, and colled
the ¢99. The other e of reproductive cell is smodl, ovad, hAos a

t0il, and is colled the sperm. We call +he orgonism producing e49s —
female. And the organism producing sperms — mode. When an e49 and
sperm fuse, 0o Zygote js formed. In humans, this Zygote is the #rst cell
of oo baby. This' cell divides into the other cells in o baby's body.

Mittu wos /‘AaujA/‘fMZ. "So, ore pedcocKs and lions lKe us?"

Yes. Humans, peococKs, ond lions odl are unisexuod organrisms. In
oLl three, +he madles look different from t+he Femodes. The difference
i oppearorice of males ond temales of Q- species is codled sexual
dimior, PA/SM."

M itu dropped two 9roins of Hsh Ffood in the FonK. "But you s04d
thot when wiy pet was born, it wosn't mode or Fenode?”

Lion f lioness
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Yes. It could turn into oo mode and oo Female! Mont explosned. "But,

remember, thot at ory given time in its lite, o clownthsh con onl
be one of the three — gender neutral, male, or female. Never all

three ot the same time.

"Did hermophrodites evolve atter unisexudd organisms’"

"Wost probobly. Ditferent sexes is a more odvorced w of miixing

¢

fraits thon the Kind of intermixing of DNA seen in bacterio. More
intermixing meont more voriotion in their troits. More voriotion
means Q- Ajgher chonce thot at least some orgonisms of +his

species will survive Ond repProduce in niew environmentod conditions.

uty i clowntsh remosned unisexuod, it is

LK el)/ thot %Ae/ would

Aowe 1o move Qround miore in sedrch of A miodte. This would
increqse their risK of being eaten wp by bigger 4sh. So, clownkish
Aot remogned in their corner of the reef would howve a- better

chonce of surviving 0rnd rjproduamj. Eut, if ot some point; adl the

sarviving clown#sh in o sc
produced’

ool were madle,

no new #Hsh would be



"What it adl the #shA were femole? Vittu asked.

"Again, no new #sh. But if some chonges in the hsh's PNA made i+ o
hermaphrodite, the school would howe O Ajgher chance of producing new #5sh
without lequing the sotety of their reet homes. ln such species, hermaphrodites ore
wore liKely to survive and produce of#spring, right?"

"Seenmrs 50" MitHu waos (o5t in %Aoujﬁ-/'.

"So, i+ would seem thot asexuad bocterio. were the #rst to evolve. Then, A ond
odpho- of yeost, followed by unisexuads. And, hermaphrodites were the lost fo
evolve.

"One lost question, mom. Howe you plonned ary activities otter the porty”

"Unimi..not )/ef‘..,"

"Then don't. | howe o plan Ffor o gome +hot lasts oll evening Mittu said, pointing
to his clowntsh "Name i+ — Monu or Monol [iKke i+

Mom (oughed. "I love i




Tk

=

| —
.1:( .r'#_-.\'!
| '\ - Ilr'“_'
| L - e T
| | 4 / :'._:n_lr \‘1‘- ’ i ri, ._,-"a-‘l.dll ..] .
e E TS T
» aF .4

LI B ek s
;i 'h;h-q,-'b - =t ales .._PJ_I%"I" :
, M =

-

= .
W About +he Author

Rohini Chinthoo is on Assistaont Frofessor (C) at +he
pﬁp&/ fmient of Genetics and 5/07’2&&70(03 f Univer 5/"/7
College for Women, Hyderabad. She writes in Telugn" and
En [/'5A, /5 pa/ss/onafe about wr /"f/'/ij for childr en, and
believes t+hot ' A H&fp/ Childbhood builds o H appy 50&/'6‘/7'.
About 75 of her stories for children Aowe been pub[/sAed
M Vaxious mO9OZiNeES.

Wlustrations ond despgn: Vidya Komalesh :
1R EFY i !1 LT
t i
" ; i w =

1

| . f THRT Li®

B Azim Premji
Rediscovering school science % | UHH‘EI‘SI—T?



