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Novaywwtne K. 2toowaknct, EAévn Katavo?

YEK®DE Apmtedoknnwv! & Neac QladérdeLoc?
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H Kotaokeun, N LEAETN, N avaAuon Tou
KOPUOTUTIOU

* O KAPUOTUTIOG ATIOTEAEL EVa EpYAAELD TTOU OKOHA KOL OHLEPQ, AV KOLL UTIAPXOUV TILO
egeAlyHEVEG TEXVIKEG avaAuong orwg N FISH (fluorescent in situ hybridization) rj ta
XPWHOOWULKA microarrays, XprnolUOTOLETOL TOOO KOTA TOV TIPOYEVVNTLKO EAEYXO OAAQ
KoL O0€ EVNALKEG.

* EKTOG artd tnv TEXVIKN TIE Lypoccbn NG ueBoOdou, Ba MPEMEL vaL yivovTal EPALTEPW
TtpOEKtaGELq IOV VA GUV souv TOV au v ULKPOKOGHO TOU YEVETLKOU UALKOU LLE TOV
davepo uaKpOKoouo ToU PUOLKOU KOOUOU:

e oUvdeon kapuoTUTIOU HE Yovidia, aAAnAopopda = yovoTtumo Kat pavoTuTo,

* OUOXETLON KOPUOTUTIOU UE YEYOVOTA HELWONG TTIOU £XOUV TIpoNynBEel katd TNV mapaywyn Twv
YOLLETWYV,

* avOaAuon KAPUOTUTIOU OXL LOVO wcenpoq TN XPWHOOWHLKF 6UOTOOTN OAAG KoL TOL CUUTTTWHOTA
TIoU eTLPEPEL — av eTILPEPEL - N KABe Slatapaxn n cuvdpopo,

* oulATNOoN yLo Ta OpLa TNG TEXVLKAG, OTIWG YLa TAPAdELY LAl TO YEYOVOG TIWG O KAPUOTUTIOG
ue)\em € oupeuka CUUTTU Kkuevn xpwuomvr] KOLL enouequ LULKPQL mn nata DNA mou elvaul
£EQUPETIKA TTOAUHOPPLKA ) TTOLKIAOL LETAEY TWV TIEPLOCOTEPWV aVBpWIWV Eival oXedovV
aduvatov va HeAETNBOUV HE QUTA TN TEXVLKN.
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Matching up Chromosomes in a Karyotype - Try it Yourself!

* Karyotype Virtual Lab
e https://learn.genetics.utah.edu/  orens romse s orpoises matineo e mtehns chomsone. seon
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Make a Karyotype 4
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A karyotype is an organized profile of a person's chromosomes. Two chromosomes LI 4
specify sex, XX for female and XY for male. The rest are arranged in pairs, numbered 1 a L B , 6 7 8 9 10
through 22, from largest to smallest. This arrangement helps scientists quickly identify ' ' ' "
chromosomal alterations that may result in a genetic disorder. ! ! ‘ ‘ ‘ l Q ' i ‘ !
- .
To make a karyotype, scientists take a picture of the chromosome from one cell, cut g 11 12 13 14 15
them out, and arrange them using size, banding pattern, and centromere position as .
guides. ‘ A i . '
-
16 17 18 19 20
View a printable PDF of a karyotype L 2 5
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* Noveera T. Ahmed; Karyotype
Analysis Activity: A Constructivist
Learning Design. The American
Biology Teacher, 1 January 2015;
77 (1): 63—-67. doi:
https://doi.org/10.1525/abt.2015.
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* NOVEERAT. AHMED

AgsTRACT

This classroom activity is based on a constructivist learning design and engages
students in physically constructing a karyotype of three mock patients. Students
then diagnose the chromosomal ancuploidy based on the karyotype, list the
symptoms associated with the disorder, and discuss the implications of the diag-
nosis. This activity is targeted at undergraduates in @ nonmajors genetics course
but the goals align with AP Biology Big Idea 3 and Next Generation Science
Standards HS-LS3. The activity illustrates the relationship between genotype
and phenotype, reinforces the chromosome theory of inheritance, and includes
mapping of meiotic nondisjunction events.

KeyWords: Karyotype; chromosomes; aneuploidy; constructivist learning
design; chromosome theory of inheritance; genotype; phenotype; meiosis
meiotic nondisjunction; AP Biology; Next Generation Science Standards

Karyotype analysis is the visualization of an individuals chro-
mosomes for the purpose of determining chromoesome size and
number. This karyotype analysis activity was
designed for undergraduates in a nonmajors
genetics course but is appropriate for high
school students because it reinforces some
basic themes of genetics, including the chro-
mosome theory of inheritance, the relation-
ship between genotype and phenotype, and

Karyotype Analysis Activity:

Karyotype analysis is
the visualization of an

individual’s chromosomes

students in synthesizing this information and discussing the ethics
of prenatal diagnosis

O Purpose of Karyotype Analysis

As the first element of the CLD, Situation is an overview of the
entire activity and establishes its purpose (Gagnon & Collay, 2001

pp. 17-34). The purpose of karyotype analysis is to look at the gross
anatomical structures of the chromosomes of an individual. This
can allow us to visualize the number and size of each chromosome
found within each cell. This test can be performed using almost any
tissue from an adult or amniotic fluid from a developing fetus (http://
www.nlm.nih.gov/medlineplus/ency/article/003935.htm). Although
this technology is a century old, it is still accepted by the American
College of Obstetricians and Gynecologists (ACOG) as a definitive
diagnostic test for identifying aneuploidy in a developing fetus and,
unlike newer technologies, can be used to identify triploidy or bal-
anced translocation events, where genetic information has moved
from one location to another without any loss
of information (ACOG Committee Opinion
nos. 545 and 581).

O Activity Preparation

This portion of the activity is rooted in the CLD

meiosis and meiotic nondisjunction as sources fO]’ the purpose Of clement Groupings, in which students work
of new genetic information . ) together in small groups, help each other, and
The activity is modeled after a construc- determining chromosome generate shared meaning (Gagnon & Collay,

tivist learning design (CLD) outlined by Gagnon
and Collay (2001) and consists of six elements
Situation, Groupings, Bridge, Questions, Exhibit,
and Reflections. Students work in groups to complete the karyotype
of three mock patients, diagnose their disorder, and list symptoms
associated with the aneuploidy identified. Students are also asked
what meiotic nondisjunction events could have led to aneuploidy
in these patients. The activity concludes with questions that guide

size and number:

2001, pp. 35-50). Students are divided into
groups of three or four students and supplied
with scissors and tape. They should generate
one set of karyotypes per group. This activity requires 60-90 minutes
to complete, depending on the amount of pre-activity and Reflection
discussion that occurs

The CLD element Bridge involves reviewing what your students
should know and linking what they know with what they are going to
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... ETMAEXONKE avuth Kat oxL kamola AAAn  Constructivist Learning Design (CLD) /

aTto TLC TIOAAEC OLOBEDLUEC Gagnon and Collay (2001)
* avATTUOOEL Kol EpapUOlEL Eva LOVTEAO * Situation: komocg / M'evikni MNeplypadn
ETOLKOSOUNTLOTIKNG Bewplag dStdaokaAiag kot

* Groupings: Opadec / Zuvepyaoia

nabnong

* Bridge: Npotepn yvwon / Katvoupla yvwon

Questions: AvadeLén yVwWoEwWV HECW
Avakalvnc / Zulhoyn & Epunveia

Aedopevwy
MNpoocavatoAlopog Avadounon
kot Avadelén (tpomomnoinon,
[6ewvV TWV avaBewpnon)
MaBntwv. [6ewv.

Avackérnon * Exhibit: Mapouvoiaon / Zulntnon otnv
OMAopélela

Edappoyn

* Reflections: Avactoxaopol / MpoekTACELC

Gagnon, G.W.,, Jr. & Collay, m. (2001). Designing for Learning: Six Elements in Constructivist
Classrooms. Thousand Oaks, CA: Corwin Press.
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Q
Karyotype

Analyze “metaphase spread”

p 5 mL venous blood T
E U Xap LOTO U U"E T[O U u'aq ¢ . Digest with t.rypsin
napakoAovBnoate! ! AT R with o

v

Culture at 37°C Spread cells onto
for 3 days slide by dropping

l 3 Add colchicine and Cells fixed ‘

hypotonic saline
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