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Those four are the gametesthat could come from an individual whose
ype s YySs.Since theother parent ha th same genotype (1yS5) it can also make
the fourtypes of gameteslsed.

“To complet the Punnett Squar, st every gamete one parentcan make bove
the t0p ofthe square. List the gametesthe other parent can make beside the lef
edge ofthe square. 1l show you what that looks like below:

MR

Next, bring every leter over the square down into cach box underneath .

YIS sy e

Ys | vs | ys | ys
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As the fnalstep, bring every leter on the lef of the square nto every box (o
s right.

L

T s | vese [ wyss [ vyss

yrse | s [ s | vy

L[ vss | s [ pss | pss

Y yss | v | s | gy

re——
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LAB EXERCISES

PART |

PART Il

PART il

Cross  homorygouspurpe plant (PP) wih  homorygous it plant (). This
el the P1 e and 1 ill produce ofprng caled the I generaton. You
e giventhat purle colo i dominant o whie I thsspecies.

1

3

Wit the gamees s the purpe parnt can make.

Wi the gametes thtthe the parentcan ke

Filnthe PunnettSqare, Remerber, write every gametcon parent can ke
across the op o the suare. Wit the gamets he other parent can make

o th et o the e, Bring whats o op o every squar el
0 mov what's on the et everybox 1 s ight

L Whatis the gentypc rto of the F genration?
. What s the phenaypic rato o the I genration?

Crossa homenygousll el sedd plantwith s homorygoos shotgren sec
dian Thi s called e P1 coss,andt willrodce offspring called the F g
Crton. Talle b dominant 1 shortnes, 50 e capial T o represent the ll-
s sl and  ower cae 1 eprsent the shotnes sl Yellow seeds are:

ominat o gren e, 50 s caplal Yt epresent he yellow seed allle and
Slomer ey o reprsent e ren seed e

Whatarethe genoypes of he parats?
Wht gamte can thell parent ke

3. What gametesca the short e make?
4. Crete  Punnt Squne

5an
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PART IV

PART V

s Gt w47,

you can taste the chmical PTC, it mean youhave et ane copy of a domi.
ant gene Tl designseC. 1 you ca'ttse i, you have twocopes f e recsve
alle for tasting PTC—I1]callhat skl  (making  non aste’s gentype ).

A man who an taste PTC maris  woman who can i tse PTC. Both
partners cach have one parent who canat taste PTC and one who ca. I hi
Happy coupl plans (0 havecght cikdren, sbout hvs many f thl chidren do.
you predictvwill b bie 0 st PTC? Hin. o deduc the mars oty consider
His phenotype (taste)a well as is parents genotype (e was o taster—and
You knone et genotype creses tha etur),

1. Whatis the man's enotype?
2. What i the oman's enotypet

3. Crete Pumnet Square

. Whats the phenotypic o ofthechikdren?

5. About hov many ot of it wil beexpsted o tae PTC?

et magine that nhuman high bood presur i e o 3 dominant gene Pand
{hat normal lod prssre i ssocaed withthe ecssive allle p (homozygous
recesivecreatesnormal rssare). A man sfles rom high b presore, s did
i fther. He hasa siste and  brohervithnormal oo pressr, and s s
el has normal oo presure. He plans 1 marry o worman wh i heeroy
ous wilh regad o thesegenes. 1 they e

ow many ofthei chidren will avehigh bood
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PART |

1. Whatisthe genotype o the purple plan

notype ofthe white plant?

4 What gametes canthe white

Create a Punnett Square inthe space provided belos

6. Whatls the geotypicaio?

7. Whatlsthe phenaypie .
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1. Whatis the genotype ofthe tal pant?

2. What gametes can the tall ant make?

3. Whatis the genotype of theshort plant?

4. What gametes can the short plant make?

5. Create Punnett Square i the space provided below,
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PART Il

1. Whatis the genotype of one potential F1 pasent?

What gametes can that Fl parent make?

3. Whatis the genotype of another potential FI parent?
4. What gametes can that FI parent make?

5. Crestea Punnett Square in the space provided below.

6. Whais the phenotypic
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PART IV

1. Whatis the man's genotype? Please explain your reasoning.

3. Create a Punnett Square.
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PART V

1. What isthe man's genotype? Pleas cxplain your resoring,

2. Whats the woman's genotype Pless explain your reasoning

3. Creste s Punnett Square

4. Whatis the phenotypie ratioof

5. About how many out o four
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INTRODUCTION

DiscussioN

Basic
GENETICS

Bveryone can se that cidrn rsenbethei parents. Ofpin i genrallok
and behave ke thee prent-—s st n hesnse tat s behan ke 1 nd
ot ke birds. How docs that appen? We e i the previouscxrcse that
chromosomes nd thegentc nformation he continare divided sty nhll
by parent cll beor hy cd upin et Nawdays almost cvryon knas
Bt gametes st form v nclidun. Bt 1o ane o about hromesomes
and o, crtanly o DNA,untl iy rceny

T the midle o the 18005, biogts (staralbts) wer sl obscrving nd
csegoriing i rgansms. Few wre cngaged in what we ght ik of ooy
S0 caperimentsworking il prcie metbods,procedarcs and <ot s
Bt an Austran monk. Gregor Mendel stood sprt from mos ntrsists of i
day Throughrepestaie methodoloy and carefl syt of b s, h s
Lo discern two fundarcatlawsof gnets. His work. thosh neectd dring
s fetine, ooy provids the foundation of gt

Mendel worked with P i, he common e pe.He bservd har
st of many indidas pes plats et sem

S s colo,Rowerclor, 0 0 0n Ty s
e “phentype”or et Fo cumple ey
ol pheotyps forthe e sape . Mendel
The charactertc he bseved— o cxample, b

e e o yellow.
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. e
Mendls eneic scrch.For one thiog s polinationcould e controlled
casly.Pes can s ollinae, which means their flowers contan male s well
s organ. hut Mendel couldprevent s flower' sl pollinaton by removing
s polcn (male gamce)beain samen. He resoned that, i one removed the
stamen foma flowe ona partcula pea lant one ould then aply polen rom
 diflent pes plant o/, thusconrolng precsey the cres polnationof i
entpea plnis. And tha'sust it e did

He bgan is xperiments with plants tat,when s polnated,producedthe
same physia etres genration afte gneration-—whatwe al e breeding”
Pl He rosed a e bredinggreen seded pea ih a e breding yellow
scoded pes. Perhaps e was surprised when none ofheoffpring hd greenseds.
It mstve seemed cotrry to-“commant sns,sinc common snse woukd have
hlfthe ofpring ik he ree secded paren. O pehap the fspringwould v
"blnded” seedclo—somewherebetween gren snd yellow, Yetalth fsprin.
vere yellow secded .. Thi el demonsrstedth i ofsed colo does ot
blend—it remansa dsinctclmcn. I this cae, i ithr  green scd o ayel
owone

1 worhsying here ht e cll e e breeding plants that Mendel
it the parctal generation. His st croe i called the P cross. P
fiom this it parntal(P) crosare calldthe it daughie enerstion,
generaton, snc F stands o il the Latin word o daugher 1 plantscunbe
crossd o produce 2 plnts, nd 0on.

Mendelthen llowed an F yellow ssded plnt o self-pllinte,and oot
quarte ofhe resling seeds (F2 plans) were gren! His work demonsirted s
it fomane“grandparen”pant hd b idden o the -arc” oy o .
pea i the “hid (P10 i to F2) Mendelclled s sortof ety sk e
arecssive . He called e fsture thet mashed i he ot

Mendel st the nly one i it 0 ot that some st disppesred
i ne gencraton anly 0 resppe in thenest. Bt Mendelooked t e
and nlike hisconemporare,he couned is esals and recordd his s He
lookedat thousandsofpans. The.

and reappeared n shout a
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Today we know Mendel pired clmeni s pars fgees”on homologous
chromosores e the st xcrsief you eedoefeh yousmernory). I fc,the
i e ltenative forma ofone g, theyre ost commonly calld sl
For cxampl, we say “he allle forgren e whic means the lll o the
s ol gene—specifalythe lde that ends o e the sed gren.”

“The herediary makeop ofthe inddua b called the gty Although e
ereciary makeup o the indvidual (genotyp) can't b sen, the phenype
(phyical featare) s fenvisbl, nthisa cxerise, s lay o think o the e
ypess efering o the trs.

THE LAW OF SEGREGATION

Mendel s i i dat hat ey nformation for cach it s contsoed
eired lments i indiidal organsms ad that these piedsencnts must -
e o gametes that may combine o rom & new organism. This fundamenal
den s cxpresed 2 the Law ofSgrgation.

THE LAW OF INDEPENDENT ASSORTMENT

Mendel performed many croses,and some wer o the type we alldibybrid. A
i cross 1 e n which hterorygous plnts (ybrd) are s 3nd o
s ae follomd. T one spciic ihybrid cos, Mendelrcordeddas n ecd
st smonth . rough) s well s s clo gren vs.yellov. s dts s
o tht seed clo hd noffect o seed extare. That s, he hredtarycement
Tor the e color st moved it gamee ndependenly of that for scd -
{are. This fundamental e s expresed a the L of Independent Asormen
‘Wi st that, durin gmete formation,gne piraesorcd independenly
obhergen ais.Today, we ko hat heredirydements s mst be on if-
erentchromosomes narder o st independently.

MENDEL'S RATIOS

Mendel determined hat o s
ments sk rcesive lements.
e s Punnet Sqare o predc te
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A DIHYBRID CROSS.

Lets
1
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We willuse.acapital o represent the dominant alele for smooth sceds and
lower case s fo th recessive allle coding for rough secds. We'l use a capial Y
for the dominant yellow alll and  lowe casey for the rccssve gecen allck.
Given thase symbols,the genotype o the homazygous dominant smooth yellow
sceded plant i, therefore, YYSS. The other parent has th genotype yys. Since
‘gametes have only unpaired leters (cortesponding to unpaired chromosomes),
the YYSS parent can make only YS gametes, right? What about the otherparent?
“Think abou it for  few seconds .. OK, th other parent can anly make gametcs
that are y. Afte all,unpairedltters from the combination yys couldanlybe y,
ightt

sTeP 41 » L\
Yyss
sTep u2 »

“The leters inside the Punnett Square (YySs) represent the genotype of the FI
gencration. The members ofthe F1 generation are dploid organisms, and that
‘means the chromosomes are paird in those FI organisns. Thercfor, thelettes
inside the boses will be paired.

‘Whatwill you gt ifyou cros o ofthese heterozygous F1 planis Hey, don't
‘You know right of the “op of your head?” Wel neither do'. So e’ find out by
‘compleing another Punnett Square. And his Punnett Square will epresent the
dibybrid cross

“The first step is o determine what gametes each parent can make. What
gametes can a parnt that s YySs make? 1 think the

upper case',right? L hink th upper case Y could.

adifferent gamete,don't you? So we can gt Y5 as

How about the lower case y ending up in the

Possible? You bet! Couldthelower case y go with
To summarize:

YSis possible gamete,
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