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CHAPTER MODU LE SUPPL EMENTS

| MODULE2.1:MECHANISMSOFHEREDITY

LEARNINGOBJECTIVES:

W hat ar e chr o mo so me s and g enes?
W hataredo minantandrec essive traits? Ho w ar e the y i nher ited ?
W hichdisordersareinherited ? W hicharecausedbytoomanyortoofewchr

omo somes? (SeeHandout2-1foralistofthelearningob jec tivesforthe chap

ter.)

KEYTERMS:

chromosomes,p.42 homozygous,p.

in vitro fer tilization, p . 44 heter 0 z ygo us,
42autosomes, p.43 p . 44 d o mi nant,
sexchromosomes,p.43deox p.45recessive, p
yribonucleicacid (DNA),p.4 .45

3gene,p.43 incomp leted o minance, p
genotype, p.4 .4 5sickle -ce Il trait,p .45
3phenotype, Huntington’ sdisease, p.47
p4.§3al|e|es,p Downsyndrome,p.48

LECTURESUGGESTIONS,CLASSROO MACTIVITIES, AND D ISCU SSION TOP ICS:

Reproductive Technology Deb ate Havetheclassdivideintotwo largegroups. Onegroupwilldeb

ate the i ss ue o f in vitro fertili za tio n , and o ne gr o up will d eb ate the issue o f surro g a cy . Once the t wo
largegroupsaredecided,eachgroupshouldsubdivideintotwosmallergroupssothatbothsideso
fthedebateissuearerepresented (e.g.,proandcon).Givestudentsseveralclassperiodstoprepare
forthe d eb ate. Ond eb ate d ay, the fir stt wo gr o up s wil | d eb ate the to p ic o f in vitro fer tiliza tio n wh ile
theothertwogroups (inthesurrogacy group) watc h and eval uate. T hen the o ther t wo gr o up s will d eb
atethetopicofsurrogacywh ilethe invitro fer tilizatio n gr o up watc hes. A for mat fo r t he d eb ate is
listedbelowandcanbemodifiedtofitclassesofdifferentlengths:

Debatel:InVitro F ertiliza tio n ( 3 0 mi n utes)
I . Co nstr uc tive Sp ee ches (P r esentation o f yo ur sid e o f the
argument) : A. PRO sid e will presentfor7 minutes
1.Cross-examinationbythe CONsidefor3min
utesB . CONsid e will presentfor 7 minutes
1.Cross-examinationbythe PRO sid e for 3 min utes
I 1. Reb uttal Sp ee ches ( Yo ur r esp o nse to the o t her sid e’ s ar gu men t) :

A.CONsidewillrebutfor5mi
nute s

B . PRO sid e will r eb ut for 5 minu
tes

I'1'1. Questio ns fr o m Aud ience (5 mi n utes)



Debate?2: Surrogacy(30min utes)
I . Co nstr uc tive Sp ee ches (P r esentation o f yo ur sid e o f the
argument) : A. PROsidewillpresentfor7 minutes
1.Cross-examinationbythe CONsidefor3min
utes B. CONsid e will presentfor 7 minutes
1.Cross-examinationbythe PRO sid e fo r 3 min utes
I 1. Reb uttal Sp ee ches ( Yo urresp o nse to the o t her sid ¢’ sargument) :

A.CONsidewillrebutfor5mi
nute s

B . PRO ssid e will reb ut for 5 minu
tes

I'1'1. Questio ns fro m Aud ience (5 mi n utes)



Guest Sp ea k er: Infe rt ility Sp e cia list As k an i n fer tilit y sp ec ia list to sp ea k to yo ur class ab o u t his/

herwor kandthechallengingissuessurroundingthisnewsegmentofthehealthcareindustry.
Contactalocalhospital forareferral.

WhatWouldY Do?Handout2-2asksstudentstoconsideravarietyofoptionstheymayfaceift
he y ar e co nfr o nted wit h an i n fer tilit y s ituatio n in t heir o wn li ves. St ud ent s s ho uld co mp lete t he ha nd
outinclassanddiscusstheramificationsofeachoptioninsmallgroups.

Send in the C lo nes As k yo ur stud e nts to r esp o nd to the fo Il o wi ng t wo g ue stio n s: W o uld yo u wa nt to
haveanother “you”around?Whyorwhynot?T heiranswerstothe “whyorwhynot”questionshou
Id lead intoad iscussiono fthebenefitsandrisksofgeneticengineeringingeneral,andcloninginp

ar ticular . Sever al p o p ular so ur ce s ( Time and New swee k) haverecently featured storieson cloning,
whichmay supp le mentthe disc us sio n nicel y. Also, invitingasetof(preferablyidentical)twinstor

eflec t o n the ir d evelo p men tal exp er ie nce s will ma ke this cla sssessionamemor ab le o ne.

Yo ur GeneticP rofile Toclarifytheconceptsofphenotype genotype, andd o minantandrecessi
ve alleles, as k yo ur stud e nts to co mp lete Ha nd o ut 2 -3 either b efo r e class o r as a n in -c lass e xer cise. Yo
umay wantto d istr ib ute Hand o ut

2 —4It(t)_sup p le me ntthe te xtb oo kcoverageo fthetopic, butstudentsusuallydoanadequatejobofco
mp leti n

H.'End 0 utgz -3withoutadditionalresources. W hile heterozygousgenotypesmaybedif ficul t to d eter mi
ne, the p o int o f this e xer cise i s to ma ke the stu d ents main tain clea r d isti n ctions b et wee n p heno t yp es a nd ge

notypes,andtocausethemtoreasonaboutdominantandrecessivein heritance p atter ns.

GeneticsW o rk s heet Foranotheractivitytoclarifytheconceptsofphenotype genotype, anddo
minantandrecessive alleles,as k yourstudentstocomp lete Hindout2-5eitherbeforeclassorasan
in - clas s exer cise. T he p o int o f this exer cise is to make t he st ud en t s mai ntai n clea r d isti nctio n s b et
weenphenotypesandgenotypes,andtocausethemtoreasonaboutdo minantandrecessivein
her it a nce p atter ns.

YourGeneticFamilyTree Thisprojectisanelaborationo fthe “Yo ur Gene tic P r o file” exe r cise d
escrib ed ab o ve. Asahomewo rkassignment, haveyo urstudentsconstructafamilytreeofgeneticc
har ac ter istics, i ncl ud in g no r mal char ac ter istic s and ge neticd iso rd er s. W ith their p arents > an d gr and
p ar ents * help , the st ud ents sho uld b e ab le to tr ac e their ge netic ance stry b ac k to theirgreat-great-gr
and p ar ents.

Guest Sp ea k er: Genetic Co un selo r | n vite a ge netic co u nse lo r to sp ea k to yo ur class ab o ut his/ her

work (callalocalhospital forreferrals). Have y o ur stud e nts p r ep ar e g uestio ns in ad vance o f the vis
it to ma k e the ses sio n e ven mo r e valuab le.

Dea ling with Do wn Synd ro m e Dep end ing up o n a vailab ility o f sp ea ker s a nd the in ter ests o f yo ur
class, i nv ite to yo ur clas s an i nd ivid ual who i s in vo Ived wit h ca r egi vi ng fo r child r en wit h Do wn s ynd

rome.ThispersonmaybeaparentofachildwithDownsyndrome,acounselorinagrouphomeor
lar ger fac i lity that ser vestheneed so fchildrenwith develop mentaldisorders,apreschoolor
eleme ntar y teac her wit h sp ec ial ed u ca tio n ce r tifica tio n, etc. Ask hi m/ her to sharesomeinsightabo
utthe sechildren,bringingtoyourclassap erso nal (ratherthansimplyacademic) p er sp ective onth
isdisorder.

Inter net A nno ta ted Bib lio g ra p hy Have yo ur stud e nts use t h e | nter net to id enti fy 1 0 web si tes that

givescholarlyinformationonthegeneticdisordersd iscussed inthisc hap ter. Stud ent s sho uld t yp
eanann o tated b ib lio gr ap hy t hat incl ud es the fo llo wi ng:



1. T he name o ft he web site (e. g., Natio nal Do wn S ynd r 0 me So ciet y).
2.AvalidURL (websiteaddress,e.g., http://ndss.org/).
3.Abrief(oneortwoparagraph) review o f the web site. Re views should inc ludea b r ief su

mmaryofwhatstudentscanexpecttofindiftheyvisitthewebsiteandabriefevaluatio
n o f the web site.

As a fo llo w- up to thi sac ti vity, stud en ts ca n co mb ine all o f th e anno tated b ib lio gr ap hies i nt o an | nter
net Reso ur ce

Directorythatcouldbedistrib utedinclassoruseittocompletethe KnowingtheRisksactivityde
scr ib ed next.

KnowingtheRisksToprovidestudentswithamorein-depthexposuretogeneticdisorders, havet
he m co mp lete

Handout2-6byusingthetext libraryresources,orthelnternet(seel nter net Re so ur ce list fo r this
chapter).Students


http://ndss.org/

co uld a Iso use t heir I nter net Anno tated Biib liographyfromthepreviousactivity. T hisassi g nme
ntworkswellasanindividualorsmallgrouppro ject.

My Virtual Child My Virtu al Child is an e xciti ng ne w ad d iti o n to the Kail te xt tha t st ud ent s ar e sur e to fi
nd b o th inter esti n g and ed uca tio nal. W ith My Virtua | Chiild , stud en ts lo g o n to the co ur se web site wher e
the y will b e ab le to cr ea te their o wn virt ual ¢ Stud e ntsarethenresponsiblefor“raising”thischildfromb
irththroughage18.P lease see

t he Intr o ducti on to My Virtua | Child list e d in Cha pte

rlofthismanualformoredetails.

Part2-ThreetoNineMonths: InPart2ofMyVirtual Child, studentsareresp onsible forraising
the ir childfrom 3to 9 month s o fage. Asus ual, stud e ntsar e as ked to makeaseriesofp arentingdec
isions, haveaccesstovideoclipsofchildreninthisagerange, andaregivenasetofdiscussionquest
ionstoreflectoneitherorallyorinwriting. Discussionquestionsforthissectionare asfollows:

l.Howdoesyourbaby’seating,sleepingandmotordevelopmentcomparetothetypicalde
velo p me ntal p atter ns?

2. At8 monthsofagewasyourchildaneasy,slow-to-warm-up,ordifficultbabyintermsof
T ho mas a nd

Che ss ’s cla ssic te mp er a me ntal ca tego r ies? On what d 0 yo u b ase this j ud g me nt?

3. How s yo ur c hild > s attac h me n t to yo u and yo ur p ar tner d evelo p ing? W hat is hap p eni n g at the 3
-mo nthand

8-monthperiodsthatmightaffectattachmentsecurityaccordingtoBowlbyandAi
nswo rth, and var io us r esear ch st ud ies?

Studentsareabletoprintoutthesequestionsdirectlyfromtheweb siteinadvance,andat9 months
ofage theyaregivenapediatrician’sreportoftheirchild’sdevelopmentandthengiventhissetof
g ues tio ns a gainto a ns wer (eitherinwritten,oral,ortestformat,dependingontheinstructor’spr
eference) . T hissectioncoul d b e sup p leme nted wit h ac tivitie s o rin fo r matio n o n o bje ct per ma
nence (Chapter6),Bay ley Scaleso f Infant Inte llig ence (Chapter8) ,te mperament (Chapter10)
andattachment(Chapter10).

F ILM S/VIDEO S/INTERNE T SO URC ES:

HeredityandtheEnvironment:BlueprintsforaBabyfromT he DevelopingChild series (M
agnaSystems,1996,29minutes).Exploresthevariousaspectsofconceptionandthefunctionof
genesand chromosomes,andprovidesanoverviewoninheritanceandtheinteractionofnaturea
nd n ur tur e. Genetic ab no r ma lities a nd ge netic co u nseli n g ar e also co ver ed .

Human R epro ductive B io lo gy ( Fil msfor the H u ma nities a nd Science s, 1994, 35 min utes). T his
programcoverstheprocessesleadingtonormalimpregnationaswellasvarious fertilizatio n tec



hniq ues (e. g., s ynthe tic sti mu latio n o f ho r mo ne s, in vitro fer tiliza t io n, micr o -i nse mi natio n, a nd test
-tubeembryotransfertothewomb).

HeredityandtheEnvironment: BlueprintsforaBabyfromTheDevelopingChild series (M
agna Systems, 1996 ,29minutes). Exploresthevariousaspectsofconceptionandthefunctionof
ge nes and chr o mo so mes, and p r o videsano ver view o fin her itance a nd th e inter ac tio n o f nat ur e and
n ur tur e. Genetic ab no r malitie s and ge netic cou nse lin g ar e also co ver ed .

| am Dek el: P ortrait o f a Life with Down S yn d ro me ( Fil ms f o r the Hu mani ties a nd Science s, 200
0,28minutes). AdocumentaryofadayinthelifeofDekel Shekarzi,a21-year-oldactor, po et,
d ance r, and ro ma ntic. Heb r e w wit h E ngl is h s ub titles.



ThelilyVideos: ALongitudinalV iew o f Life with Do wn S yn d ro me ( David so n Fil ms — see d
etails b elo w) . E lizab eth Gr ac e ca p tur es the es sence o f her d aug hter, L il y,asaschoo lgirl,ayoung
wo man, and an ad ult wit h Do wn s ynd r o me. An e ngagingandinspiring vid eo ser ies.
Lily: AStory AboutaGirl Like Me(1978,14minutes).Linatage10(3rdgrade).
Lily: ASequel (1988,15minutes). Lily,atage 20, gr ad uate s fr o m hi gh scho
ol,worksatarestaurant, andr esid esinagro up ho me.
LilyatThirty (1997,14 minutes). Lilylivesinanapartmentinanindependentlivin
gprogramandisworkinginasupermarket. She s har es her vie ws o n li fe with her d
isability.

Duo:TheTrue Storyo fa Gifted Child withDownSyndrome (1996,producedbyAlexandre
Gin n z and Ser gio

Sanc hez) .

Sean’s Story— ALessonin Life —segmentfrom LifespanHumanDevelopment, Seriesl||
(AB C Ne ws/P rentice Hal | Video Library,1996,1 6.5 min utes). Vid eo seg me nt d etails t he fir st mo nt
hsofpublicschoolforan8-year-oldchildwith Do wnsyndrome. I ssueso fmainstrea minganddevelo
p men tal exp ec tationsarep o rtrayed.

SpecialNeedsStudentsinRegularClassrooms? Sean’s Story (Fil msfortheH u manities a
nd Sciences, 1994,

45minutes). ThisvideotellsthestoryofSean,an8-year-oldwithDownsyndrome whosepar
entsfoughttohavehiminregularclassrooms. ComparisonsaremadetoSean’sfriend, Bobby,
whoalsohasDownsyndromebutisenrolledinaspecial educationschool.

Child ren o f Men (Universal Pictures,2006,109 minutes)and TheHandmaid’s Tale (B ioskop Fil
ms,1990,108minutes)—bothfilmsdealwithafictionalizedfutureEarthinatimewhennationwidei
nfertilityproblemsraiseall sortsofethical iss ue s that stud ents mi gh t want to co n sid er .

— web site o ft he Natio nal Do wn S ynd r o me So ciety

—HumanGenomeProjectinformation, gene map p ing, and lin k s to the Ge n etic W o r Id ( so cial
issues, b asi ¢ genetic i n fo r matio n, r eso ur c es, etc. )

Ho me p age fo r the National MarchofD imesorganization. T his site co ntai ns in fo r mation and
link sthatp er tainto ge neticandchromosomaldisorders.

a web si te ab o ut sic kle -ce Il a ne mia

W eb sites ab o ut H u nti ng to n ’s Disea

M ODULE2.2:HEREDITY,ENVIRONM ENT, AN D DEVELOP M ENT

LEARNINGOBJECTIVES:


http://ndss.org/
http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml

W hat method sdoscientistsusetostudytheimpactofheredityandenvironmentonchildr

en’sdevelopment? Howdoheredityandenvironmentworkto gethertoin fl uen ce child d
evelo p me nt?

KEYTERMS:

b ehavior al ge netic s, p . 50 ep igene sis, p . 58

p o lygenic in heritance, p her itab ilit y co ef ficie nt, p

.51 monozygotictwins, .58niche-picking,p.59
p.52dizygotictwin nonsharedenvironmental influences, p .60

s,p.52




LECTURESUGGESTIONS,CLASSROOMACTIVITIES,ANDD ISCUSSIONTOP ICS:

Na ture/Nu rtu re In tera ctions Sandra Scarr ’stheory o fgenotyp e -e nvir o n me ntinter ac tio n war r ant
sademonstrationduetoitscomplexity. I nherchapterinabookentitled The E mergence ofP erso

nality (1987), Scarrpro vid es sever al examp le s o fho w ge neti csa nd environ me ntinteractinshap i
ngone’spersonality. Handout2 -7 presentsse ver al examp le sthat Scar r used to ill ustr ate t he thr ee t yp
esofgenotype-environmentinterac tions. Have yo ur s tud e nts ind icate wh ichtype o finteractionea
chexampledepicts.

Great Exp ecta tio ns Have st ud ents watc ht he vid eo Great Ex p ectation s (seereferencebelowi
nthe Fil ms/ Videossection).Studentscanwrittasummary/reviewofthevideo,oryoucanuse
the fo llo wi ng g uestio ns to help guid e and eval uate st ud ents > vie win g o f t he fil m:

Accordingtothevideo,doesdivorceaffectb oysandgirlsdifferentl y? Gi ve evid e nce
tosupportyouranswer.
Discu ss wh at yo u b elieve Ur ie B r o nfenb r en ner mea nt wh en he d escr ib ed the nat ur e ver s us
nurture
controversyas “out-of-d
ate.”

Accordingtothevideo,howisdevelopmentaffectedbybothourownchildhoodand
the e xp er ience s o f o ur p ar ents?

Discu ss J er o me Kagan ’s id ea t hat so me asp ec ts o f gr o wth ar e uni ver sal.
DiscussJerome Kagan’sbeliefsabouthowdifferencesinpeopleemerge.

F ILM S/VIDEO S/INTERNE T SO URC ES:

GreatExpectations (AmbroseVideo P ublishing,199 1, 60 minutes).Fromtheseries Childhood
, thisvideo p r o vid es
alookattheimportanceofboth “nature”and “nurture,”andhowdifferentsocietiesapproachbirth.

BiologicalGrowth:Nature’sChild (InsightMedia, 1991,60minutes). Exploresthenature -n
ur tur e co ntro ver s y. E xa mine s the i n fl uence s o f ge netics o n b ehav io r, co nce ntr ati ng o n her ed itar y
co ntr ib utio n s to intelli gence , te mp er a me nt, p er so nality, se x d iffer e nce s, and men tal ill nes s .

Like TwoPeasinaPod (FilmmakersLibrary,1991,55minutes). Reviewsthepsychologyof
twinsbyfollowingthreesetsoftwinsastheydevelop.

TheEcologyofDevelopment(InsightMedia, 1992,30minutes). Thisvideoreviewshowenviron
me ntal a nd ge netic factorsin fluencethedevelopmentofchildrenfrom1 2 familiesin5 co u ntries.

TheHumanAnimal: Natureand Nu rtu re (Fil ms forthe Hu man itiesand Sciences, 1991,52mi
nutes). P roduce d by P hil Do nah ue, t his vid eo incl u d es c lassic fo o tage fr o m Har lo w’ s lab a nd the
Minnesotatwinstudyaswellasinterviewswithprominentpsycho lo gistsco veringthe nature
Inurture



CHAPTER 2 CASE STUDY

GeneticBasesofChild Dev
elop ment

BarbaraandBrendaareado lescenttwins. Theybothhavebrown hair, haz el e yes,wavy hair
, freckles, thinlips, and, at the mo me nt, they have casesofpoisonivy. Asachild, Brendaenjoyedp
layingandactivelyexploringherenvironment; Barbarawasquieter and enj o yed b ein g hel d b y her
mo ther , whowasabrightandshywo man. Since Brendawasthe “explorer,”herextroverted, athlet
ic fa ther ('un inte ntio nall y) p la yed wit h her mo r e than he p layed with B ar b ar a. B arb ar a p ar ticip ated in
mo r e so litar y p la'y ac ti vities o r wo r ked o n cr afts wi th her mo t her . I n their teenage years, B r end a was
describedbyherpeersas“outgoing, ani mated, sp o ntaneo us, tal kati ve, friend ly,andpopular.” B ar
barawasdescribedbyherpeersas“quiet,shy, intelli gent, and nice. ”

1.ManycharacteristicsofBarbaraandBrendaare listed in the ca se ab o ve. Do these fea t ur es
representtheirphenotypesorgenotypes?

2.WhichofBarbaraandBrenda’scharacteristicsaretheresultsofhomozygousgenotypesa
nd whic h ar e likel y

the resu lts o f heter 0 z ygo u s ge no t yp es?

3. WhichcharacteristicsintheabovedescriptionsofBarbaraandBrendaarelikel ytheresu
It s o fsing le geneinheritance ? P o lyge nic i nheritance ?

4. WhattypesofcareersareBarbaraandB renda likel y to p ur s ue? Car ee r selec tio n is an e xa mp
leofwhattypeofgene-environmentrelation?



CASE STUDY ANSWERS

GeneticBasesofChild Develop ment

1.P henotypes

2. Ho mo z ygo us ver s us heter 0 z ygo us ge no t yp e:

Homo zygous Genotype

HeterozygousGenotype

Brownhair Haz el e yes
T hinlip s Wavy hair
Susceptibilitytopoisonivy Fre ckles

3. Single versus polygenicin her itance :

Sin gle Ge ne | n her itance

P o lygenic | nher ita nce

Haircolor
Eyecolor

Hig h chee k b 0 nes
Narrownoses

Childhoodactivitylevel s
T ee nage p er so nality c har ac ter i stics

T ee nage intelli ge nce

4.Barbaraislikelytopursueacareerthatdoesnotinvo lve e xtensi ve i nter ac tio n wit h o ther s
(e.g.,writing,computerprogramming).Brenda’soutgoingpersonalitywill likelyg
uid e herto war d acar ee r in sales, mar ket in g, p o litics, law, etc. Thesearebothexamplesofn

ichepicking.




HANDOUT 2 -1

DiscussionQuestionsforCha
pter2

1. W hat ar e chr o mo so me s and g enes?

2. W hatar e d o minantand r ec ess ive tr aits?

3. Howar e the y i nher ited ?

4. W hichdisordersar e inher ited ?

5. W hicharecausedbytoomanyortoofewchromosomes?

6. W hatmethodsdoscientistsusetostudytheimpactofheredityandenvironmentonc hildren’
sdevelop ment?

7.Howdoheredityandenvironmentwo rktogetherto in fl uen ce child d evelo p me nt?



HANDOUT 2 - 2

What Wo uld Yo u Do
?

Direc tions: I mag inethatyouhavebeenmarriedforl15yearsandare 38yearsold. Yo uand yo ursp
ousehavenotyetbeenabletoconceiveachild,eventhoughyouhavebeentryingconcertedlyfor
thepasteightyears.Rankthefollowingoptionsfrommosttoleastpreferred (1=mo st 8=least),
andprovidesomereasons(prosandcons)foryourranking.

_a Hireasurrogate mother (ifthewifeisinfertile).
Pros/Cons:

_b.Contactaspermbank (ifthehusbandisinfertile).
Pros/Cons:

_c.Payalawyeraminimumof$10,000totryto“buy”ababyforyou.
Pros/Cons:

_d.Becomeclientsatafertilitycliniceventhougheachattemptatpregnancywillcost$10,0
00 and the chance o f co nce i vin g is ver y s mall.
Pros/Cons:

_e.Applytoadoptababythroughlegal channelsalthoughitwilltake at least fi ve yearsifyo
uevergetababy.
Pros/Cons:

_f.Adopta“hard-to-adopt”child(i.e.,anolderchild, o newithserioushandicaps,etc.).
Pros/Cons:

_g.Adoptababyfromanothercountryatthecostof$15,000-%$40,000eventhough itwill ta
ke2-3yearsand maynothbesuccessful
Pros/Cons:

_h.Redirectyourenergiesintoyourcareer,hobb ies, so cializing, civic ac ti vities, etc.
Pros/Cons:

Source:DeWolff, D. K. & Kail, R. V. (1993).Instructor sResourceand Testing Manu a
[toAccompany
DevelopmentalPsychology (5thed.).Englewood Cliffs, NJ: Prentice Hall.



HANDOUT 2 -3

Yo ur GeneticProf
ile

Direc tio n s: Co mp lete t he fo Il o wi ng tab le b y li sti n g the ¢ har ac ter istics o f yo ur p ar ent s and yo ur
sel f.

Mo ther>s T rait | Father ’s T r ait | YourTrait
Char ac teristic | (herphenotype) | (hisphenotype) | (yourphenotype)| Y ourGenotype*

Eyecolor

Haircolor

Heig ht

(tall,avera
ge,short)

B ody weig
ht (o ve
rweight, a

verage,u
n d erweig h

Bloodtype

P er so nality (
shyoroutg
oing;pa

ssiveoragg
ressive, etc .)

*Ho mo z ygo us, he ter 0 z ygo us, o r inco mp lete d o mina nce



HANDOUT 2 -4

Do minantandRecessive Charact

Char ac ter is tics i n t he left - han d co lu mn d o minate o ver tho se char ac ter istics | isted in t he r i g ht -ha nd

co lu mn.

Dominant Traits Recessive Traits

eyecolorbrowngray,green, hazel, blue
visio n far si gh ted nes s no r mal visio n no

r mal visio n

no r mal visio

n

hair d ar k hair no n -r ed hair cur | y hair
fullheado f
hair
widow’ spea
k

fac ial featuresdimples
unat tachedearlob
esfreckles
broadlips

ap p end ages extr a d igit s fu sed d igit
sshortd
igits
fingerslackonejo
int li mb d war fi ng
clubbedthumbdo
ub le -j o inted nes s

o ther char ac teristics i mmu nitytopoisonivy
nor mal skinpigme
ntationnormalblood
clo tting nor mal hear in
g
noPKU(nor
mal) TypeAb
loodTypeBhb
lood
Rh-positiveblood

no r mal visio n
near si ghted
nessnightb li
ndnesscolorb
lind ness *

b londe, light, red
hair r ed hair

straig hthairb
aldness*nor
mal hair line

nodimp les
attachedearlob
esno freckles
thinlips

normalnumberofd
igitsnor mal dig its
normaldig its
normal j o ints
normalpropor
tionnormalthu

mbnormaljo
ints

susce ptibilitytopoiso
nivyalbinism

he mo p hilia * co nge
nital d ea f nes s p hen
ylke to n ur ia ( P KU)
TypeOblood

TypeOblood
Rh - negativeblood



* se x- lin ked char ac ter is tic

Source:Horton,S.&Preisser,G.(1997).InstructorsResource ManualtoA ccomp
anyDevelop mentAcross

th e Lifespan . Up per Sad d le River, NJ : P r entice Hall.




HANDOUT 2 -5

GeneticsWor
ksheet

Dominant-R ec essive Gen etic Relationships (Homo zygous-Homozygous):
B=DarkHair(Dominant)b=BlondeH air (Recessiv e)

Dark-Haired Father(Homozygous)BlondeMother(Homozygous

Genotype: BB Genotype: bb
Phenotype:DarkHairPhenotype:BlondeHair

g
<}
)
- >¢d
-
s ) <)
> —por e il
p S
Genotype: _Genotype: _Genotype: _Genotype:
P henotype: P henotyp e: P henotype: P henotype:

Dominant-R ec essive Gen etic Relationships (Heterozygous-Homozygous):

Dark-Haired Father (H roz Blonde Mother (Homoz

Genotype: BbGenotype: bb
Phenotype:DarkHairPhenotype:BlondeHair

0
> -y
: \’h.. o
<% o

L -



. il
N
Genotype: _Genotype: _Genotype: _Genotype:
Phenotype: Phenotype: P henotype: Phenotype:



Dominant-R ec essive Gen etic R elationships (Homo zygo us - Hete ro zyg o u s):
B=DarkHair(Dominant) b=BlondeH air (Recessive)

Genotype: BB Genotype:Bb
Phenotype:DarkHairPhenotype:DarkHair

-
* il
- ; .:4’.’ ; .:4’.’ \N-.‘
. . . - por™ . ’ B
Ly M L "
Genotype: _Genotype: _Genotype:_Genotype:
P henotype: P henotype: P henotype: P henotyp e:

Dominant-R ec essive Gen etic Relationship s (Heterozygous - Hetero zyg o u s):

Dark-Haired Father (H roz Dark-Haired Mother(H [0Z

Genotype: BbGenotype: Bb
Phenotype:DarkHairPhenotype:DarkHair

ey <.y <.y S

Py . > -y . > -y

: e
Genotype: _Genotype:_Genotype:_Genotype:
P henotype: Phenotype: Phenotype: P heno type:



Dominant-Recessive GeneticRelationships(Codominance):
A=TypeABlood(Dominant)B=TypeBBlood(Dominant)
o0=TypeOBlood (R ecessive)

Father(TvpeA-—Homozvaous)Mother(TypeB —Homozydous)

Genotype: AAGenotype: BB
Phenotype: TypeABloodPhenotype: TypeBBlood

Genotype:_Genotype: _Genotype: _Genotype:
P henotype: P henotype: P heno type: P henotype:

Genotype: Ao Genotype: Bo
Phenotype: TypeABloodPhenotype: TypeBBlood

Genotype: _Genotype: _Genotype: _Genotype:
P heno typ e: P henotyp e: P heno type: P henotype:



Dominant-Recessive GeneticRelationships(X-LinkedorSex-Linked)
X=NormalFemale Sex C hromosome (Do

minant) Y =NormalM ale Sex Chro mo so me

X "= F e male Sex C hro mo so me ( H e mo p hilia Tra it — Recessiv e)

naff Father rrierM her
T

)

0
A

Geno type: XY Genotype: XX h
P henot yp e: U naf fec ted Ma le P heno t yp e: Car r ier Fe male

/

4

!

» |

BoylBoy2Girl1Girl2

Genotype:_Genotype: _Genotype: _Genotype:
P henotype: P henotype: P henotype: P henotype:

|
»

A

¢

w»

/

Genotype: X hY Geno typ e: XX h
P heno t yp e: He mo p hiliac Ma le P heno t yp e: Car r ier Fe male

BoylBoy2Girl1Girl2

Genotype: _Genotype: _Genotype: _Genotype:
Phenotype: P henotyp e: P henotype: Phenotype:



HANDOUT 2 - 6

Know ingthe
Risks

Direction s: Knowled geofgeneticdisordersmaybeyourbestprotectionagai nstthe m. U se the te
xtbook, libraryresources,orthel nter netto lo cate in fo r matio n o n the ¢ har ac ter istics, risk factor
s, and avail ab le treat ments (if any) fo r the ge neticd iso r d er s listed b elo w.

CharacteristicsoTthe
Genetic Disorder Disorder Ris k Factor s Treatment(ifany)

P KU (p hen
ylketo nur ia)

Downsyndrome

Sickle -ce Il d isea se

Hu nti ngton’ s d isea se




HANDOUT 2 -7

Na t ure/Nurt ure Inte ra ct
ions

Sandra Scarr (1987) illustr ate d sever al wa ys in wh ic h o ne ’s envir o n me ntand o ne’ s ge neti cs inter ac t

tos

hapeone’spersonality. Foreachofthenumberedexamplesbelow,labelthetypeofnature/nur

tureinteractionbyusingoneofthefollowingtypesofinteractions:

A. p assive ge ne -e nviro n mentr ela tion
B. evo cative gene -e n vir o n ment r elatio n
C. ac tive ge ne -e nvir o n me nt r elati o n ( niche p ic ki ng)

.Smiling,activebabiesreceivemoresocial stimulationthanfussy,dif ficultinfants.

. P ar ents who ar e so ciab le wil | e xp o se their ch ild r en to mo r e so cial sit uatio n s tha n p ar ent s wh

oaresociallyineptandiso lated .

.Cooperative, attenti ve p r escho o ler s rec eive mo r e p leasanta n d instr uct io nal i nter ac tion s fr

o m the ad ults ar o u nd the m tha n unco o p er ative, d istr ac tib le children .

.Child renwho ar e quick, stron g, and agile wi ll li kel y b ec o meinvo | ved in at hletic ac ti vitie s .

.Preschoolerswithlongattentionspansandgoodspatial skill so ftensee kgamesandpuzzlestop

. P ar ents who ar e asser ti ve, fac ed wit h a child who i s p assive, mayexertmorepressureanddomo

reassertivenesstrainingthantheywouldwithamoreassertiveoffspring.

Source:Scarr,S.(1987). “Personalityandexperience:|Individual e ncounterswiththewor
Id.”InJ.Aronoff,

A l.Rabin, &R. A. Zucker (Eds.), TheEmergenceofPersonality (pp.67-68).NewYork:
Springer.



HANDOUT ANSW ERS

H ANDO UT 2 - 5: Genet ics Workshee t

Do mi nant - Rec ess ive Ge netic Relatio n ships—Homo zygous-Homozygou
sGenotypes:Bb,Bb,Bb,Bb
Phenotypes: Darkhair, Dark hair, Dar k hair, Dar k hair

Do mi nant - Rec ess ive Ge netic Relation ship s —Hete ro zygous- Homozygou
sGenotypes:Bb,Bb,bb,bb
Phenotypes: Darkhair, Darkhair, B lond e hair, B lo nd e hair

Do mi nant - Rec ess ive Ge netic Relation ships—Homo zygous - Hetero zygo u
sGenotypes:BB,Bb, BB, Bb
Phenotypes: Darkhair, Dark h air, Dar k hair, Dar k hair

Do mi nant - Rec ess ive Ge netic Relatio n ship s —Hete ro zyg o u s- Hete ro zyg o u
sGenotypes:BB,Bb,Bb,bb
Phenotypes: Darkhair, Dark h air, Dar k hair, B lo nd e hair

Do mi nant - Rec ess ive Ge netic Relation ships— Co d o minan ce- A - Ho mo zyg ou s- B - Ho mo
zygous

Genotypes: AB,AB, AB, AB

Phenotypes: ABbloodtype, ABbloodtype, ABbloodtype, ABbloodtype

Do mi nant - Rec ess ive Ge netic Relation ships— Cod o minan ce- A - Hete ro zyg o u s- B - Hete
rozygous

Genotypes: AB,A0,Bo0,00

Phenotypes: ABbloodtype, Abloodtype,Bbloodtype,Obloodtype

Do mi nant - Rec ess ive Ge netic Relat io n ship s —Se x - Li nked — Una ffec ted Ma le - Car r ier Mo

ther Geno types : X Y, X Y, XX, X X "
P heno t yp es: No r mal ma le, Hemo p hiliac male, No r mal fe mal e, Car r ier fe male

Do mi nant - Rec ess ive Ge netic Relatio n sh ip s —Se x - Li nked — He mo p hiliac Ma le - Car r ier Mo
ther Geno types: X Y, X "y, xx " x " x "

P heno t yp es: No r mal ma le, Hemo p hiliac male, Car r ier fe mal e, He mo p hiliac fe male

H ANDO UT 2 - 7: Nat ure /Nurt ure Int eract i ons

Ans wer o p
tions: A.passivegene -environmentrelation

B. evo ca tive gene -e n vir o n mentr elatio n
C.activegene-environmentrelation

Answerkey:1.B
2.A
3.B

>00

4.
5.
6.






