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courses

. Cancer: Moelecular & Cellular Bielogy.

Elnal year Undergraduate; medule
—20 — 36 students

. MSe in Medical Genetics
1 year taught' poestgraduate pregramme

Mestly: everseas graduates
—24 — 36 students



Cancer: session structure

— 1 hour lecture

» Background & current status of one
area ofi cancer biology.

s Viederately interactive
Break

—1 hour data discussion
s Related to lecture topic



DISCUSSION sessions

Studenits break Intoe greups oifi 4-6
[DIScCUSS proklem



The Problems

Real, recent research data from the lecturer’s
lalberatory/

s OF data extracted frem a research paper

Daital IS presented with enly, experimenital
methods
1 Semetimes with prompits

What Is importance ofi sample in lane 172

Studenits (1) evaluate (1) mterpret
() think abeut what to do next



Student Discussions

Students more likely to talk & give epinicns
IR smalllgreups wWitheuit stafi;



Assistance

Lecturer (# course coordinator) circulate
0 ask guestions / answer queries



Summarising

Afliter each section and at enad
Elicit & evaluate ideas firemi greups



Thinking critically,
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Overheard In discussions:
“...stonking great errer bars !1”

“Why 1is wild-type different in B and C? And wildl type to G472



Significance

Studenits ofiten try te “ever-interpret” data

Where Is the line drawn regarding
significance of results?

Transfected constructs Relative
survival rate

Mock transfected 0.01

XRCC1 1.00

XRCC1 + HPV16 E6 0.60 (+0.028)
XRCC1 + HPV1 E6 0.83 (+0.65)
XRCC1 + HPV8 E6 0.95 (+0.09)
XRCC1 + HPV6 E6 1.04 (20.032)

Compiled from text in EMBO J. 21(17): 4741 (2002)




Being critical of literature

= madeVeuNeekidircaia R euikaaisiin
ardiiffereniwaysereurmalisrarentsaill
perfect.”

= crical appraisal. ) alleywes the
realisationrthairneiraliN2PERS alke
IRi2linsles

HViadesmernrealiSer thalpapersiaken -t

always correct + accurate.”
All'guotes firom course feedback



IThe mapping of signal transduction pathways

Epidermal Growth) Eacter (EGE) activates bhoth ERK and BMK1
(another MAPK) in HelLa cells. Ral mutants were expressed in the cells
1o probe whether Rar is invelved. Evaluate the results.

Is Raf involved?

DeES EGE USE! thier'samerpathway teractivate: ERK and BIVIKL?

EGF
dominant negative Raf
activated Raf

BMK1 kinase activity

Significance?
ERK kinase activity

Prof Walter Kolch, Beatson Institute



Extracting meaning

Yourve “goet torinterpretioryeurselirand
you’ve also got to think ‘Does this mean
ARG EfilL study,

= .. GISCUSSINGStUiWithaIPEGRIE rather
than sitiineranc tRIRGE e WerkilisGUiL fio):
yoeurselil., And it might give you a
PErSPECHVE thaty/euNVellda -t nECESSaIIN
avernad yeurseliE= ETL study

ETL study: Interviews with students on Cancer course by Velda McCune &

Jennifer Nisbet as part of the ESRC/TLRP Project on Enhancing Teaching-
Learning Environments in Undergraduate Courses (2002/3)



Investigating hypotheses

Hypothesis:
“REKIP IS a scaffelding protein::

Experiment 1 results

s Interpretation: consistent with RKIP as
scalfelding protein

Experiment: 2 results
= Ditto

Experiment 3 results

s Inconsistent!
RKIP'IS a scaiffoelding pretein!!!



Investigating hypotheses

“... three preblems. And the first ene ... one
conclusion, the second one as well, same
conclusion, and then: the third one ... said
thalt the ethEeF WeNVEREWWEGRGE SOILRIS
makes us think of all the alternative
experiments that one should do to ... get an
answer ...”

= IS pet Just ke derene experment — an;
VeamrthaEs euiFanswers =S all therether
experments thatwersheuldrde as Well 't

preve: that. =
Both guotes from ETL study



Confidence

“... It gives me more confidence In science

... cos | .think ‘oh, I just actually
IRtErpreted resulitsy IFcan dertRiSHIndio;
gl it Relpsime thrks 1Fm net actuaiily

thatstuprd;IFcan SEE IOV HRISAWVOIKSE
ETL study



Conselidating knewledge

“I1 remember more ... from those problem
sessions than ... the lecture” ETL study

= .. helpifulimrcementing Infiermation
StppliedIRrthelecture: ... aned Engaged e
Praln ... Colirse feedback

=... fead through the proklems and then
Veuiaverteractuzuliy thimkethreughrthe
lecture, or flick back through your notes
and think about everything ...” ETL study



Summary of part A
— value of data discussion

Conselidation of knewledge
Being critical of data
Interpreting data

Preving / dispreving hypoetheses
TRIRKIAG aldeut nEXt EXPErIMENtS
Confidence in ewn ability
Learning te e a scientist



MSc 1In Medical Genetics

Lots of different technigues are: In Use for
diagneStIcs

Studenits rote learn the technigues but
harder for them toe select the best In a
given scenario

L ook at real case scenarios

s Whele class preblemi sessions or group problem
pased learning

s Students suggest technigue(s) te use
m See results & Interpret / suggest next step



Case study: Cytogenetics

SEIZUres, epilepsy.
46, XY

Subtelomere multiprehe EISH
x Noermal resulit

Subtelomere VMILPA
n Indicates 1p36 deletion

How to validate MLPA result?



Validation methods

Use a different MLPA KIt?
Micresatellite stuey?

EISH with specific proles from that
region?

Micrearray CGIH?

Several methods could be used
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| ProbeMame || Chrilame || Start | stop | Featureh Description || Name of Gene | Accession | MlUs45102823_251275013729_501_4
6_14_P127... |chr1 4753696 4753743 [25855  |Homo sapie... |SHREW1 ref |HM_D16836|gb| 67282806 |-0.2293543146

|A_14_P107... [chrl 4933122 4333181 11088 |Unknown chr1:004933122-004933151 -0.222353393

lla_14_P1ze. . |chr1 5163299 5163353 Unkrown chr1:005163299-005163353 -0.22638486

I 14 Pios... 5322117 5 £ |21 PREDICTED:, b | XM I 0.

(314 P104... 5257967 5353011 Homo sapis... NPHP4 ref [NM_015102|gb|BC040520 |0, 106038267

SEEEF40 SEEZF0 Homo sapie... MPHP4 ref|NM_015102|gb|BC040520 |0,1768945671
o 14 p1m cannasa Connoas Hrran camie IMPHPE refIRR 1151021 AhIRCN4NS2N N NNSNG2274676

Micrearay: data: deletion firem 1.059954 Vil
10 5.322176 Miar (4.232242 M deletion)

IHaving confirmed deletion — what next?




>> LITERATURE & iHellstedt Redon| et all 2005
DATABASES e — . .
CLINIGAL FEATURES: 1n36 deletion BE?EPSHER DECIPHER Pertignrt Patient = Patient=
0/=15.2VI dR=Rsysiviten 0 - 2.5V 2.0= 10Ms
DEVEIopMmEntaIdelay, 100% 100 + -~ + -
FlYdotog)lEl 82% 400 -+ -F == ==
SErgeranientenelle 850 4 - 7 7
Impaired heanng 2% - - -
Czifellzle clgfact 4389 40, - - EESIEN
CardiemyepauIY, 23990 28 anemaly,
VicHecephaly/Brechycephnaly 6% = - -
[DEEPISELEVES &0%) + -r -F
Flett plose/alelsel) g fefe)e 17 4 -
Fleiippilel fElce + +
PoILEd chin 6V % =2 - -+
OVertclenng 7% Z0-40 - - -
SEIZUNES 560 =K -+ - -
=77
Opthalmalegic annermialiies:
Ry PEMEePIEsyStagnmus 6V 18 +; + = .
Case from Norma Morrison et al, Duncan Guthrie Institute
atabas of hromosomal mbalance and henotype in umans using nsembl esources

Heilstedt et al (2003) Am J Hum Genet 71:1200-1212; Redon et al (2005) J Med Genet 42:166-171



PBL format case study

Groups are given clinicallcase scenario

a Onlbasis off Infermation previded they can
reguest various diagnestic tests

s [ they are able to justily the test (and the
CoSt) they are given the results
Afiter twoe weeks ofi “testing” they: provide
a repoert including thelr diagnesis and

Stiggested managemenit fer Various
memipers of the family



Summary of part B
— value of case studies

Reqguires studenits to select: sensible
seguence ofi technigues or
InVestigations

s Students should justify: thelr cholce
s [[hey see the results
s Interpret & decide hew te proceed

Pregression off Ideas



Overalll Summary/

Data discussions and case studies provide
students epportunity te develop skills i

s Critical analysis andfevaluation off data

a Applying thelr knewiledge te real problems

s Communication of Ideas and bullding en each
other's ideas

x Planning a legicaliseguence of iInvestigation(s)

[DIScUSSIGN SEesSIonS provide /atrinsic
feeapack tor the skills beingl developed
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