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Genetics Midterm Exam-2011 

; ore ans•1·ered, keep in mind that those ansH·ers are not absolutely 

correct. so ir 's I c; , nfj· and make sure about them .. 

the experiment of the drosophila legs (legs emerging from its head): 

1-cell proliferat ion 

2-cell differentia tion 

3-cell transform ation 

4-a poptosis 

\ 

in the experimen t of hushey & chase , they took advantage from one of the following 11 1111 this is 

not the way th e quest1on was 1111 11 

1- bacterial cell s can get incontact to each others 

2- differential rad ioacti·.;e labe li ng of both of DNA & Proteins 

3- something about bacte riophages ... 

after meiosis I, th e primary spermatocytes have : 

1- 23 chromoso me & 46 chromatid 

2- 46 chromoso me & 9.~ chrom atid 

3- 23 chromoso me & 

one of these methods 1, used for the detection of DNA sequence and the bases appear in one 

lane: 

1-radioactive labeled d1deoxynucleoti d 

2- florescent la beled d1deoxynucleotid 

3- both 1 and 2 can be used 

4- -radioactive labeled deoxyn ucleotid 

5- florescent labeled deoxynucleotid 

a diagram sh owing fragme nts of DNA ,, RFLP was used , which of the following might be a 

carrier state of th e disease : 

the answer is 2 bands one int ermed iate length and the other small length 



A question about Rep t tive DNA sequences, which one is true : 

A) LINE contai n Alu se1ue nce. 

B) VNTR are min isatell1.e .. .. 

c) STR are dispersed 

laittH2009/2010 

A question showing a f1gu re for a replication bubble, and asks to determine the lagging strand 

The enzyme th at is respon si ble for unwinding in prokaryotes: 

A) RNA polyme ra se 

b) general transcriptiol- fa ctor 

a figure that shows a term ination sequence "hair pin ",and asking where we can find it: 

occurs when the detachment happens between the DNA template & the RNA polymerase 

About The proofreading mechanism, which one is correct: 

A) 3'-5' exonuclease 

B) 5'-3' endonuc lease 

C) 3'-5' exonuclease 

which of the fol lowmg 1s NOT true about sigma subunit in the RNA polymerase: 

1- not required for the Jasic catalytic activity of the enzyme 

2- dissociate after a wh e of starting transcription 

3- degraded im mediately after dissociating 

4- binds to specifi c sequen ces on the promoter 

one of the following is 1 rue about telomerase: 

1- inactivation of telomera se contributes for the extended lifespan of cancer cells. 

2- telomerase extends· he 5' end of the parental DNA template 

3- it uses DNA te mplatE 

4- it extends th e daughter DNA strand to become longer than the parental DNA 



• 

how the microRNA furKti on in inhibiting translation?? 

1- inhibite bindi ng of RNA polymerase 

2- degrade mRN A 

3- addition of sto p codon 

which of the fol lowing .:a n' t be detected directly by the PCR: 

1- detection of bacterrc I or viral sequences( or infection) 

2- cloning of specific DNA sequence 

3- DNA sequencing 

4- can detect t he lenght 

DNA microarray is usee fo r the detection of all except: 

the level of translation 

a question about TF II Hal l are true except : 

1- It is a helicase 

2-lt is a general transcrrpt ion factor 

3- It is specific to RNA polymerase II 

4- It is a part of the transcr iption initiation complex 

A question about lac operon regulation?! 

leitt~t2009/2010 

A long question about how can u detect a mutation in an intron by using CG probe : 

A) comparitive genomrc hybridization 

B) western b Iotti ng 

C) northen blotting 

D) southern blotting 

question about Chrome trn Acetylation: 

1_ Histone specifi c. 

2_ enzymatic I non enzym atic reversible 

3_ common in actively tra nscribed genes. 

4_ protein-Codi ng regron .... 



how to make imperfer hybridi zation? 

1- lowering salt concentration 
2- Increasing the lengt'"l 

leitt~e2009 /2010 

an image of atRNA hav 'lg the anticodon sequence ( 3'- GAC -5'} (the 3' -5' was concluded from 

the figure}, wh at IS the mi no acid carried by it? 

the answer >>Asp 

-when an antibiot ic w~ used to block translation in a prokaryote, the resulting protein was a 

dipeptide, what step w. s inh ibited/blocked by this antibiotic? 

1- initiation 

2- trasnlocation 

a tRNA that is dest1ned o bear the AA Cysteine was charged improperly by another AA whuch is 

Alanine. upon translat11. n, w hat event of the following could take place? 

the answer wa s: 

the Cysteine an ticodo•1 n t RNA will base pa ir w ith corresponding codon in mRNA but it will 

incorporate Al anme inc;tead of Cysteine 

a characteristic that we ca te a proka ryotes: 

the answer was» the mino acid chain starts with N-formlymet hionine 

-In the presence of Her-· e, Protein (globin} synthesis is upregulated/stimulated by: 

1- Dephosphoryla 1011 c eiF-2 

2-increase the rate ot t, drolysis of the GTP-elf2 complex 

Constitutive express1o1' ·f the lac operon in the abscence of lactose could happen by: 
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Moving of the operator upst rea m to the promoter 

S' '''''''~L::;i:~~me 
- Polypeptide 

one of the follow ing is ru e about the depicted polyribosome structure : 

the answer wa s t hat a rrbosome closest to the 3' end of the mRNA bears a polyptide chain that 

is longer from th at n a on e nearer to the 5' end ((which was not obvious in the one we 

encounterd in th e exam)) 

a t rsncription factor has a testosterone zinc finger domain, a domain that binds the hormone 

estrogen & an activation domain for progesteron, on of the following happens: 

the answer was t hat te ,tosterone zinc finger domain binds DNA then it was something related 

to estrogen binding ... I 

what does this abbrevrdti on mean 11p15.5 

answer>>on region 15 ) of t he short arm of chromosome 11 

in an experime nt similar to that of griffth but with different naming and different observations, 

give what match the of: se rvat ions (he wants the transform ing factor) 

answer>>> 

the transformin g factor 1s a secretory protein that can transform live or killed non-pathogenic 

strains 

why» 

protein ... as wh en we u·,ed a protease the non-pathogenic strain did not transform . 
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secretory ... as both live ,n d ki ll ed pathogenic strains caused the transformation, if it where to 

be intracellul ar protem tl-en t he live pathogenic would not function 

to make eDNA library and produce insulin form E. coli strains optained, which of the foll owing is 

not used in the process· 

a- RNA polymerase II 

b- antibiotic 

c. .. 

d .. . 

e ... 

in gel electroph oresis, which of the following is not true: 

a- migration in gel not o·1ly depend on size but on charge of DNA fragment as well 

b- a specific pro pe must be used to visualize the bands 

c- you can see t he band'. under the normal light 

e .. .. 

a question asking about the sequence of the mRNA for the given amino acid polypeptide chain: 

»>5'-AUG .... UAG -3 

(only on of the opt ions 11atch those criteria of the mRNA) 

about meiosis in males :md females, which is true: 

a- com menses in femaiPs at puberty, and at early embryonic life in males. 

b- primary oocyte take along t ime to completely finish MITOSIS. 

c- the products are always of equal size in both 

d- dictyotene is the fet 11 stage that is found in one of them but not the other. 

e-.... 

a plot of PCR, ask1ng u- e sequen ce of the template DNA strand . 

method to answer>>> 

-read the plot from dovvn upward .... t his is the new strand from 5' to 3' 

-in the qu esti on he d1dn t give a primer sequence ... but if given put at the 5' end of the new 
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strand 

-to find the tem plate lllatch w ith the new strand, but remember to reverse the direction so the 

template is 5' to 3 

ex) new strand 5'-GCTACGAA-3' .. .. then template is 5' -TICGTAGC-3' 

all of the follwo ing mdtcate t he presence of a protein coding region near (or proximal) to it, 

except : 

a- termination signal. 

b- enhancer 

c- gene on the ho molgy of the sa me specie. (sth like this) 

d ... 

e ... 

which of the fol lowing ts able to cata lyze the formation of the peptide bond in the process of 

translation : 

a- rRNA of the large ribos omal subunit 

b- protein of th e large rtbosomal subunit 

c- rRNA of the sm all ribosomal subunit 

d- protein of the small rtbosom al subunit 

e- ... 



MOLECULAR BIOLOGY Midterm .2012 

(1) The glycosidic fon d that exists in nucleosides is between: 

(a) 3' carbon of su§,ar and N9 of adenine 

(b) 1' carb on of sugar and N1 of guanine 

(c) 5' carbon of suf!ar and N1 of cytosine 

(d) 1' carb on of SU§ ar and N9 of guanine 

(e) 5' carb on of SU§;ar and N1 of thymine 

(2) The fol lowing molecule resembles: 

(a) Guanos in e rnor,op hosphate 

(b) Cytidine monophosphate 

(c) Adenosine monop hosphate 

(d) Deoxythymidin" rn onophosphate 

(e) Deoxyadenosine monophosphate 

(3) One of the followi ng is part of the basal transcrip onal complex: 

(a) Co-acti vator 

(b) RNA pol ymera se 

(c) Co-repressor 

(d) Transa ctivator 

(e) NONE of the above 

(4) Which one of the following is less likely to have a DNA binding domain: 

(a) Myc 

(b) Glucocorticoid ,eceptor 

(c) Thyroid hormone receptor 

(d) TATA binding p-otei n 

(e) RNA po lymerase 



(5) Which of the follow ing is TRUE regarding AZT: 

(a) Possesses a N gro up on carbon 5' 

(b) Not ph osphorylated by the normal cellular kinases 

(c) Has the same affin ity towards viral reverse transcriptase and cellular polymerase 

(d) It is a synthetic analog of a guanine nucleotide 

(e) NONE of the above 

(6) Which of the fo low ing is inhibited by the mushroom toxin a-amanitin: 

(a) RNA po lymeras•: I 

(b) RNA po lym eras2 II 

(c) RNA po lymerase Ill 

(d) DNA poly merase 

(e) DNA Helicase 

(7) Th e " proof reacmg" ability of DNA polymerase is due to: 

(a) 3'- 5' exon uclease activity 

(b) 5'- 3' exonu clease activity 

(c) 3'- 5' pol ymerc:se activity 

(d) 5'- 3' pol ymerase activity 

(e) NONE of th e above 

(8) Which of the fo low ing sequences can be cut by a restric on enzyme: 

1 2 3 4 5 

AATATTCGAGG ATC:ATAAGGCTATTAGGCAAGCTTAGGCGAGCGAGTCGGACTCAAATCGAAG 

(a) 1 

(b) 2 

(c) 3 

(d) 4 

(e) 5 



(9 ) The pol ym erase enzyme responsible for mitochondrial DNA replication is : 

(a) 6 DNA polym erase 

(b) K DNA pol ymerase 

(c) y DNA polymerase 

(d)~ DNA polymer11se 

(e) t, DNA polymerc~se 

{10) Which of the follow ing is TRUE regarding the genetic code: 

(a) Not degen erate 

(b) Absolu tel y univ,~rsa l 

(c) Ambigu ous 

(d) Non-overl apping 

(e) NONE of the ab·Jve 

(11) Which of the foll owing is a signal transduction tumor suppressor: 

(a) fos 

(b) pRb 

(c) p53 

(d) E-cadherin 

(e) NF-1 

{12) Hercepti n (tr11st uzumab) is a recent drug (monoclonal antibody) used to treat 

certain types of breast cancer that are influenced by wh ich of the following 

characteri sti cs: 

(a) BRCA 1 and BRCA 2 muta ons 

(b) HER2/N EU nega ve 

(c) Overex pression of erb-b2 

(d) Translocations 

(e) NONE of the ab-we 



(13} The subun it inJicated by the arrow is: 

(a) GTPase 

(b) GAP 

(c) p53 

(d) Rb 

(e) E2F 

(14} A characteris c of cancer cells is: 

(a) Respon se to contact inhibition 

(b) Response to inf ib itory growth signals 

(c) Resista nt to senescence 

(d) Undergo apoptosis readily 

(e) Need stimu lato ·y growth signals 

Inactive 

(15} A seq uen ce tho:Jt is found at the 5' part of the 3' end of the promoter, just upstream 

to the transcriptio11 start point and is responsible for the binding of molecules required 

in regulati ng the leve l of transcription in prokaryotic cells is : 

(a) Operator 

(b) Represso r 

(c) Operon 

(d) Inducer 

(e) TATA box 

(16} All of the folio Ni ng regarding gel electrophoresis are true EXCEPT: 

(a) Can be used to ,eparate DNA but not RNA 

(b) Smalle r molecules move faster than larger ones 

(c) Molecules movl' t owards the positive electrode 

(d) The higher the de nsity of the gel, the higher the resolution 

(e) Agarose and polya cry lamide gels can be used 



(17) One of the fo lowi ng is a Bcl -2 family ion channel forming member responsible for 

the forma tion of pores in the mit ochondrial membrane needed to release cytochrome c 

out to the nucleus: 

(a) Bcl -2 

(b) Bcl-x 

(c) Bok 

(d) Bid 

(e) NONE of the above 

(18) The temperat11re needed by the thermostable DNA polymerase in PCR to synthesize 

a DNA stra nd is: 

(a) 94 oc 

(b) 61 oc 

(c) 55 oc 

(d) 72 oc 

(e) 14 ac 

(19) Whi ch of t 1e following types of rearrangements is most responsible for 

hematological mal gn ancies: 

(a) Genera l recombina t ion 

(b) Retrovi ral reverse t ranscription 

(c) Transposable elem ents 

(d) Chrom osomal tra nslocations 

(e) Chrom osomal amplification 

(20) Bulky adducts associated wi t h DNA are repaired mainly by: 

(a) Nucleotide excisio n repair 

(b) Base excision repa ir 

(c) Mismatch repair 

(d) Transcr iption coup led repair 

(e) Transla tion coupled repair 



{21) All of t he following regarding introns is true EXCEPT: 

(a) Present only in eukaryotic cells 

{b) Remov ed in the nucleus 

(c) Spliced by snurps 

(d) lntron shuffling res ults in the formation of proteins with similar functioning domains 

(e) Possesses a 'AGGU' co nsensus sequence at its boundaries 

{22) BRCA 1 and E RCA 2 repair genes are susceptible to mutations. Multiple forms of 

mutations have been associated with familial breast cancer in women. What is the best 

method to be used to diagnose these patients who have such a mutation: 

(a) Southern blotting 

(b) DNA sequencin,~ 

(c) Northern blotting 

(d) Allele-specific PCR 

(e) Western blotting 

{23) Which of the bllowing regarding primers in eukaryotic cells is TRUE: 

(a) Made up of DN!'\ subunits 

(b) Consists of 200-300 nucleo des 

(c) Formed by RNA pr imase 

(d) Formed by the primase associated with DNA polymerase a 
(e) Removed by Dl\:ase 

{24) All of the follo·Ning is true regarding mRNA synthesis in eukaryotes EXCEPT: 

(a) Takes pl ace in t 1e nucleus 

(b) Synthesis takes place on one strand, the template strand 

(c) Carried out by RNA polymerase II 

(d) Splicing is the function of snRNPs 

(e) Synthesis starts at the ATG codon 



(25) One of the fol owing is a post-translational modification: 

(a) 5' G-capping 

(b) Polyad enylation 

(c) Splicing 

(d) Phosphorylatio1 

(e) NONE of the above 

(26) All of the folloNi ng are true regarding polyadenylation EXCEPT: 

(a) Takes pla ce in the nucleus 

(b) 200-300 adenine resi dues are added to the 3' end of the mRNA 

(c) Carried out by F:N A polymerase II 

(d) Is need ed to stdbil ize the mRNA 

(e) Adenin e nucleotides are added after the polyadenylation sequence AAUAAA 

(27) All of the folloNi ng are true regarding p53 EXCEPT: 

(a) It is a transcription fa ctor 

(b) It stimu lates the cell cycle by inducing expression of p21 CKI 

(c) Its function is lost is most cancers 

(d) Its mulates G.t,D D45 transcription 

(e) It can ind uce ar:optosis by activating Bax if DNA repair is not successful 

(28) Which of the foll ow ing is not involved in regulation at the translational level : 

(a) Histon e acetylase 

(b) 5' mRN A loop 

(c) 3' mRNA loop 

(d) Eukaryoti c initiiltion factors 

(e) Ribosomes 



{29) The gen etic loci t hat are most recently used for DNA fingerprinting are: 

(a) VNTR s 

{b) STRs 

(c) snRNPs 

(d) SNP 

{e) RISC 

{30) Which of the bllow ing is true regarding the energy requirement during translation: 

(a) 4 high en ergy b Jn ds are needed (ATP and GTP are used) 

(b) 1 ATP {cl eaved 1 o ADP) and 1 GTP {cleaved toG DP) are used 

(c) 2 ATP are prodL.ced during the process 

{d) No en ergy is needed 

(e) NONE of the above 

{31) Whi ch of the bllow ing regarding aminoacyl tRNA synthetase is TRUE: 

(a) Atta ches an am no acid to the 5' end of a tRNA 

{b) The bo nd it forrns between an amino acid and tRNA is a peptide bond 

(c) Each ami noacyl tR NA synthetase is specific for a certain amino acid 

(d) No en ergy is needed 

(e) NONE of the ab::we 

{32) What is the type of mutation involved when the 

codon CGG undergoes mutation to become AGG: 

(a) Missense mutation 

(b) Silent mutation 

(c) Frame-shift mutat ion 

(d) Nonse nse mutation 

(e) NONE of the ab:we 

u 

c 

A 

G 

u c 
Phe Ser 
Phe Ser 
Leu Ser 
Leu Ser 
leu Pro 
leu Pro 
leu Pro 
leu Pro 
lie Thr 
lie Thr 
lie nu 
Met Thr 
Val Ala 
Vat Ala 
Vaf Ala 
Val Ala 

A G 
Tyr Cys 
Tyr Cys 

STOP STOP 
STOP Trp 
His Arg 
His Arg 
Gin Arg 
Gin Arg 
Asn Ser 
Asn Ser 
lys Arg 
tys Arg 
Asp Gly 
Asp Gly 
Glu Gly 
Glu Gly 

u 
c 
A 
G 
u 
c 
A 
G 
u 
c 
A 
G 
u 
c 
A 
G 



(33) The process by w hich different mature mRNAs are produced after transcription is 

ca lled : 

(a) RN A editi ng 

(b) Capping 

(c) RNA re modeling 

(d) Polyad enylation 

(e) Conjugati on 

(34) All of the follo,ving regarding telomeres is true EXCEPT: 

(a) Telom eres cons st of a repeated sequence ofTIAGGG 

(b) Telomeres are 5hortened by each cycle of DNA replication 

(c) Telomerase enzyme is a RNA dependant DNA polymerase 

(d) A 3' overhang on one strand develops due to the incapability of the primase to lay 

down a pr imer at t 1e end of the chromosome 

(e) Telomerase enzym e lengthens the short strand resulting in no overhangs at all 

(35) Spina l muscuiM at rophy (SMA) is an incurable autosomal recessive disease caused 

by a gene c defect in the SMN1 gene where a deletion mutation takes place. What is 

the best method tc be used in order to detect this mutation: 

(a ) Southe rn blotting 

(b) Northern blotting 

(c) Western blotting 

(d) PCR an d electrcphoresis 

(e) DNA microarrays 

(36) A severe and se rious disease known as familial adenomatous polyposis (FAP) is 

caused by a muti1tion in: 

(a) Mismatch repair genes 

(b) ~-cate ni n 

(c) APC 

(d) NF-1 

(e) p53 



(37) Which of the fol lowing is able to integrate a specific gene into a host cell: 

(a) Adenoviral vectors 

(b) Retrovi ral vectors 

(c) Liposom es 

(d) Plasmids 

(e) Cosmid s 

(38) A DNA micro;:,rray has been performed for 2 di erent 

cells. RNA obtained from those two cells was allowed to 

hybridize w ith the DN A chip. What does the dark spot 

(pointed arrow) indicate about the oncogene expression 

incellsA and B: 

(a) Oncogene is ex Jressed more in cell A 

(b) Oncogen e is exoressed more in cell B 

(c) Equal am ounts of oncogene expression in both cells 

(d) Neither cells express the oncogene 

(e) NONE of theabove 

(39) Which of the foll owing regarding the promoter region is TRUE: 

(a) Located downstream the first transcription site 

(b) Many genes share t he same promoter 

(c) A prom oter can be activated by more than one inducing transcription factor 

(d) TATA box sequPnces are the least conserved sequences 

(e) NONE of the above 

(40) Ras is conside1·ed a: 

(a) Growth factor proto-oncoprotein 

(b) Growth factor rec eptor proto -oncoprotein 

(c) Signa I transduction proto-oncoprotein 

(d) Transcr iption fact or proto-oncoprotei n 

(e) NO NE of the above 
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1. 0 38.0 
2. 0 39.C 
3. 8 40.( 
4. E 

5. E 

6. 8 

7. A 

8. c 
9. c 
10.0 

11. E 

12. C 

13.8 

14.( 

15.A 

16.A 

17. C 

18.0 

19.0 

20.A 

21. 0 

22.8 

23.0 

24. E* 

25.0 

26.C 

27.8 

28.A 

29.8 

30.A 

31. c 
32.8 

33.A 

34.E 

35.0 

36.( 

37.8 
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It is expr~ss~d during embryonic development 

It Is expressed at twic!'! the level in females as in males 

All of the above are true 

M utat ion in fibro blast growth factor receptor 3(FGFRJ) : 
(~ 

Retinobla_toma· · 

tos is type] 

.sease 
,-

M 3rfJ 1 ~ -i~ome 

Abnorm al bind 2 of ge·ne product to GAPDH (enzyme involved in glycolysis) 

.--
Re tinot 1::~ 11 a 

r-· 
Ac ho'ldro,_ 1s 1a 

' Ne ur:·f· 1 .t os is ty pe I 
,. 

Hu n 1 i ·•;,' l :sease 
,-

Ma rian • ·.) J CJ me 

phospho ryl:-o!•r :1 1 gene product by cyclin-dependent kin ases (CDK); binding of gene 
product to tr2n:- p ion factors such as E2F 

Reti noblasl. 111J 

Ach ondrnpl. -ia 

Neu rofih-,- :losis type 1 

Hun tingl!ll c ease 

Marfan ',) ., 1 •cn e 

-,_ 
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I 

Re_tin oblastoiTia 

Achon droplasia 

Neurofibromatos is type 1 

Hunti ngton disease 

r an syndrc~ 
e fo!lm-1 in g could produce an XY female? 

Deleti on of the S ry gene 

. ~()i0_t mutation in ~he ?_ry ge._ne _ 

Transl ocation of the Sry gene to the X chromosome during meiosis in the father 

None ofthe at.ove 

All of the abo· e 

Which ofthe folloY.~is not a characteristic of cystic fibrosis? 
r =::::_______, . . . 

r 

I 

Chloride channel de fect 

Hyperabsorpti Jn of intracellular sodium 

Elevated sweat chloride 
,. 

Fibrous ovaria~ 
~~ =-..;;,;== 

Pancreatic insuffi c iency 

Each of the follov·:ir g chromosome abnoiTT}alities involves a 20 megabase region ofthe 
long arm of chromosome 5 (Sq). Which abnormality is most likely to cause severe 

.. _9i~~.f!s~1 ____ ___ ______ __ _ 

,. 

I 

I 

I 

I 

Deleti on of th reg1 on 

Dupli cation o: the region 

A bal anced tr2nsl ocation involving the region (i .e ., in the translocation carrier) 

Pericentr1c i'1\ ers ion 

Paracentric ir-, c:rs io n 

-Which of the follow; ng diseases is a good example ~s heterogeneitD 

I 
Prader- \Villi s: nd ro me 

I 
Myotonic dystrophy 

(;-
------- - --cc--'---
Osteogen\sis ~ ~ 

4 
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·~ ·. · .. Duchenne muscular dystrophy 

HemoJ.hilia A 
. . . 

\Vhy are some autosomal domina~t disorders (e.g., Marfan syndrome) seen ~~re 
com monly ir rh e offspring of older"fath~rs? · · -

Replication errors accumulate as sperm-producing stem celis c-ontinue to divide 

Rate of CJo ndisjunction increases in older males 

Recombination rates increase in older ma-les 

All spernatocytes are produced during maleembryonic development, so older 
ma les product. older speqn cells 

None of the above 

A wom an v. itr phenotypically normal parents has two ·brother~ with Duchenne 
· muscul ar dyst:op hy. She experiences mild muscle weakness in her legs. Which of the 

followi ng mec'wn isms is most likely to be directly involved? _ 

Germlin e mosaicism 

Ske,,ed .x: inactivation 

r the pseudoautosomal region of theY chromosome 

-~ iil this woman 

I' ,n of her mother's X chromosomes 

Consider 3 ft:tu 
spon tan ecu · I. 

.ffec ted with one of the following conditions. For 'vvhich condition is 
Juring preg-nancy most likely? 

Neu rofi._,r," :-t los is type 1 

Reti r• bl · 'l w 

Hunl: o;·c , _.sease 

Trisor 1) 1 · 

A woman~th ~ 1•'-"'lO typi cally normal parents has two brotH-ers with Duchenne 
muscu!ar dyillr"R._:). S~e experiences mild n:usc~fuess in her legs. Which of the 
followtn g mechc.r s rs most likely to be ecily involved? . 

Germl tne r> •• sn ic ism 

Sk d
. . . / 

-e..,ve _'\ '' '"ct tvatwn 
/ 

Mutati on i1::0'r the pseudoau tosom region of theY chromosome 
/ 

~·-'lfl'tlrti ;n thi swoman 

Nond isjurL'. of her moth er's X chromoso 
e~. 
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!~:~ :----,---- -wnich-oflliefollo" in g woti!anortend-to raise mutation ni.1'esforsingle-gene dJsorders 
/:-~~"~· .... ·· ·.' in humans? - . . · · .·· '·.·: . · 

r 

r 

,. 

r 

CG din ucleotdes within the gene 

elevated paternal age 

caffeine exposure 

large genes 
r 

all of th e abov·~ are known to raise mutation rates in humans 

Which ofthe follov..ing diseases results from faulty''DNA repair? 

r 

( . 

(;' 

r 

neurofi bromatosi s type 1 

··· -i-etl ·n-6blasioma 

xeroderma pig 11entosum 

imprint ing on t~omosome 
incomplete X inactivation 

Which of the followtng does not pert~in to cystic fibrosis (CF)? 

r 

r 

r 

r 

-~····· ---
consan gui nity s commonly seen in parents with c.F offspring 

variabl e expression 

more th an one 11u tation at the CF locus c.an cause the disease 

potenti al candi.::late for gene therapy 

pleiotropy 

Wl1ich oftl~e follow.ng is not true.ofHuntington disease? 

r 

age of onset is ::le layed 

choreic moven-en ts are seen 

recurren ce risk fo r offspring of an affected parent is 50% 

offsprin g of affected mothers have earlier age of onset than those of affected 
fathers 

A likely expl anation :'or the fact that some 45,X conceptions (Turner syndrome) survive 
to term is 

,. 

r 

mosaicis m in tlte fetus 

delayed age of Jnset of the disorder 

germlin e mosaicis m in o ne of the parents 



~: .'; . 

·' 
.; 

_·; _, 

r 
imprin· ng on the X chromosome ..· r 
incomp ~te X inactivation 

Which of the fol lowing is not a di_agnostic feature of neurofibf~~~to~is type 1? 

r 
nec~rotlt rom as 

r 
positive family history 

r 
benign hilm artomas ofthe iris 

,. 
melanomas 

cafe-ou-!uil spots .,. 

Which of the hllowing is not true of the dystrophin protein? 

r 

r 

r 

,. 

,-
l 

r 

(. 

binds act n 

bi nds to :arcoglycan/dystroglycan complex 

can be 2s:;ayed to diagnose Ducheline muscular dystrophy 

· is absent n patients having Becker musctll~r dystrophy 

co mpoc;es rn ly a verytiny fraction ofthe."mass of<i muscle cell 

. ~. - no ;.,n; ,~ j ,-h~~Jc: .vr .. r1rl \·,r11r t.t rv-.-.~rt tr1 ::::rr ·~, R ·~.rr hr .. -1"? 
- . ::;. . -.-- ----.- - -.- .; - - - - - - .. - . - . - - - --. - - - J . 

45, .. ' -- j 

XY (en ;o,J 

a and~ 

b and c 

· . . : 

Which of the: r, '·.ving is not often seen in the individual with Kl~ome? 

r 

r 

in ere' 'c J __ · u re · 

dim ini I 'J 1 >(o n average) 

stenli) 

gyn ccorn;;: 11 J 

What is the :-1 ,. !::. ely explanation for the e;(pre.ssion of hemophilia A iri a female who 
is a heterozygote.· J r an X-I inked mutation in the factor YlH gene? 

. non ser p r ' ti on causing truncated protein 
l 

her fz:r c1 :!Tected, and her mother is a heterozygoi.ts carrier 

a hi gh rr , • on of the X chromosomes carrying the mutation are active in this 

7 
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r 
one of her X ,hromosomes carries the SRY gene 

r . . 
X inactivation does not affect the entire chromosome 

Which of the follov in g is least likely to increase the recurrence risk of trisomy 13 in a . 
family? 

r 
advanced matern a l age 

mother carries a 13/ 14 Robertsonian translocation · 

father carries<' 13/ 14 Robertsonian translocation 

germ line mos" cism in the mother in which some cells are 47,XX,+13 

Which of the follov.1ng mutation types is expected to produce th.e mi1~est form of 
disease? · · - · 

(-

Mobil e elemert insertion 
"') 

r 
frameshift deletion · 

y 

r 
nonsense mutation 

r. · 
missense muta~io n 

r 
frameshift insertion . 

1ndividu3ls who inh•:rit t\-vo active copies of the insulin-like growth factor 2 gene (lgf2)­
- one from th eir mot~ er and one from their father--are at increased risk for developing . 
the Wiedem ann- Beckwith syndrome (large size at birth, large tongue, increased 
incidence of kidn ey 'u mors). This situation is an example of: 

c 
__ a,l..!tQ~Qrnal recessiy~_in h~eritance _. 

X-I inked domi 1an t inheritance 

impri nti ng 

mitochondrial 1heritance 

relaxa tion of 1r pr inti ng 

Which of th e folio\\ ''lg features would. you be least likely to observe in 
.neurofibrom atosis type 1. 

cafe -au-fa it spc,ts 

Lisch nodu les 

malign ant turrc,rs 

neuro fibrom3S 

previous famil; history of the disorder 

8 
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Concerr;ir g retinoblast<:?ina, w~ich of the following is not predicted by the two-hit 
model? · 

r ' 

r 

r 

~po~' ::lie tumor~ •vill b~ unifocai · 

inher ted tilmors-wifl be multifocal 

penet-ance is inco111plete 

. . ~ · . . . 

t\.VO Cop ies of the gene must be disabled for tumor expression to OCCUr 

imprir ' ing will be observed 

Wh ich of the following will yield the highest recurrence risk for Down syndrome in a 
fam il y? · 

r 

r 

r 

45-yea -o ld mother 

6S-yea1-o ld father 

25-year-o ld mother with a previous child with trisomy 21 

s 

,. 20-year-old mpther wlio carrie~ a 21114 Robertsonian translocation and has had no 
previo us childr'eri with Do•vn:syndrome· · · ;:·:- -· . · 

r 20-year-,Jid fath.er who ~~rri~~ a :L 1/I~ Rob~rtsoni~n ·t~ari~Jocationan·d has had no 

r 

r 

r 

r 

4 7 .. 

tr isc-m-. 

tr isnrr -., ' 

47 , . .\-lY 

wit Do wn syndrome · 

:losing ch romosome disorders is the extra chromosome contributed 
_-po rtions by the mqther and the father? . 

A crOS SU\. f ,• ; that p laces the SRY gene on the X ch romosome can ca use 

r 

a rnn!c . ' 3. S fea tures similar to those. of Klinefelter syndrome 

a n ~\ Y kr. 1c 

all of the d · o 

r , non:: '::1 tr ove 

W.hich of the fl IJ• 'i ng is .!lQl often seen in the child with Do wn syndrome? 

r 
, t defec t 

hyper<_-. 

9 



mental retard::'ion 

resp _iratory 1" f ect iO!)S 

simian crease 

What is the best e' r );:mat ion for the muscle Wl'!akness seen in 8 ~ 10% of females who are . 
heterozygotes for tre Duchenne muscular dystrophy gene? 

variab le expre .sion of the disease gene · 

X-I inked rece! s1ve inheritance 

a high proport un of the X chromosomes carrying-the mutation are active in this 
fema le 
c relaxation 6f i·T'p tln ting ··-

X inacti vat,on does no t affect the enti.re chromosome 

It has been suggested that schizophrenia is more severe a~1'd has an earlier age of onset 
in the more recent g-.:ne rat ions of schizophrenia families. If so thiswould be an 
example of: 

the two-hit mc.del 

imprin ting 

delayed age of onset 

anticipation 

increased num 'ers of mutagens in more recent generations 

Which of the folio\\ .ng is true ofchro)Tioso.me abnormalities? 

They are the le d ng known cause of spontaneous pregnancy loss 

in general, mo osom ies have_ more severe consequences than tr i~omies ­

most ofth~ a· ( •p loi dies seen among live births increase with maternal age 

none of the z:~,r , e 

all of the abov,-

/ / Sic~le-ce_ll disease 1 th e res~ I~ of a single ~ucleotide substitution that produces a single 
{:f. - amtno ac1d substttut .1n. Th1s 1s best descnbed as a 
~-""- ~ 
v~ . ~ -

' frameshift ii'Ut .ton 

nonsen se m~t« on 

splice-site mut::~t-o n 

missense mL ., _ _..on 

none 0 f the ab 1Ve _ 

:. ·, 
'' •. 

' • 
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Which oftre fo llowing is ncit,true of imprinting? .. - ... 

Jr is often associated with methylation. 

r Diseas::s involving imprinting genes can result frorri eithe;. over-e~pr~ssi~n or. 
under-expre:;sion of the gene produci:. · . . · . 
r 

It can ce specific to only.certain. tis-sues. 

r. Imprinting results in differential expression of a gene, d~pending on the ge~der ~f 
the individual who expresses. the diseaSe; . . · . . 

c: lmprint,ng can affect multiple ge;~es in a _single chromosome r~gion. 
What is a !tkely explanation for the high prevalence of cystic fibrosis in European 

· pop ulati ons') -

Most of he disease genes ~re hidden in heterozygotes ~ .. 

The I ocus has a high mutation rate. · 

Many d i .ferent mutations ca~ · cause cystic fibrosis. 
. . 

Inbreedirg is common among Et;fopeans. 

Heteroz) ':>.ot ~ s m~y have an advan.tag~ betaus·e· of i~creas~d resistance to typhoi d 
f-:ver. 

.§;t'IE Cn 

product 
gene on d rom 
described ::s :11 

J ial isolated growth hormone deficiency,' deletion of an exon of a 
ue 17 alters the protein product. In heterozygotes, this protein 
with the normal protein prod uct encoded by the normal copy of the 

;erne 17, disabl ing the normal growth hormone molecule. This is best 
'.ample of . 

,. 
domina•! ,gative effect 

hapl oinsu 11iciency 

gain -,f fu· tio n mutation 

loss of I : 1 muta tion · 

Which ofrh~ t ,' . .>. ing characterize adul t po lycys_tic kidney disease? 

,. 
A. locu~ J ·_ '::rogeneity 

i-
B. •f ·· mc tion mutations g2t!l 

r c 2-hil ~I o t causation ·n ) ,. 
D. a and i:l 

,. 
E. a 21· -1 _. 

The mutati on r;;··· '~ tses Huntington disease is bes t described as 

1 J 

/ 

I 
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r 
a CA G repeat u.pansion that occurs in the 3' untranslated region ofthe gene 

a CA G repeat expansion that produces a protein that tends to form aggreagates in 
the nucleus ofthe ::ell · · 
r 

a CAG repeat expansion thaf leads to haploinsufficiency and thus neuronal death 
1 

a CAG repeat expans ion that causes earlier onset ~fthe disease in males than in 
females - · 
r 

all of the above 

Which of the follov-,in g is not a characteristic o 
-T----n---__j 

high prevalence in European populations 
.. r 

-- loi:.:us heterogenei ty ----

pleiotropy 

r-- different pene .ranee in .males and females} 
r - - . · · l 

early diagnos1s can lead tq effective treatment and prevention · 

A phenotypi cally norm al woman has had t~~ children with tri~-6~@_- Which ofthe 
following scen arios would be least likely to result in thi_s recurrence? - ::. 

r 
she is a genn- 1 ne m~saic for :tr_iso~y l:J 

r 
. she car ries a Roberts·o-I)ia.n tr~nslocation of_chro~osome I 3 to chr~mosotne 14 

. s~e carris ~~~omosome 2J to chromosom~ 
she has had both children in her late,40s ..... . 

r 
she carri es a Robe rtson ian translocation of chromosome 13 td chromosdme 15 

----:;:_ \~h~<:_h o~~h_e follo1' ing is not a feature of Down syndrome? 

r 

r 

r 

hypotonia (po~r muscle tone) 

reduced IQ ' 

associati on w1th elevated maternal age·j 

increased risk of le u kemia~-

,. ~~eft I1p/cle!1 r·ala§ 

"Uniparental disomy in a live birth is caused by which ofthe following mechanisms? 

,. 
trisom ic concepti on followed by subsequent loss of the chromosome· that was. 

contribCJtedl n singl;-coPYlJy 67ie parent. 

triplo id conception followed by subsequent loss of the extra set of chromosomes 
r 

fusion of an csg cell and a po lar body, resulting in a conc_eption with _.no paternal 
genetic contributior1 · 
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monosomic conception followed by th'~ gain of a chromsome 

all ofth:: above 

: ' ~ .; ;·;f'("" ___ ;x:jnactivation . _____:......... . . .· . . . . . 

. · ~ t.. involves acti vation- ofth{XISL~ne on the X chro-mosome that becomes inactive . . 
1 

L does not affect the entire inactivated X chromosome . . __ ...,:. __ ....__ ___ ·--=-=--·-- . 
1 _...~£s;~iated v.iith m~thylation of the· inactive X chromosome . 

..... __ .:;..:-.____ . 

can lead to disease symptoms for an X-linked recessive disorder in a heterozygous 
femal e if the proportion of inactivated paternal and maternal chromosomes deviated 
strongl y from ~o;s Q::). · · · · · 
I • __.-all of the abo ve 

Which of the followi ng is not true od the trinucleotide repeat expan!)i~ns that cause the 
neurodegeneral ve diso.rders Huntington disease and the spinocereb~llar ataxias? 

A. they typically involve large expansions to several hundred or several thousand 
repeat units. 

B. The) -os ist ofCAG repeats located within exeins 

-onsider~d to be ga!fl offur,cti,:,~ ;;,utatio~s. 

L 1 is more likely to occur "lvhen the repeat is passed through the father 
Jcher 

E lil at I d so me cases, the mutation causes a buildup of protein aggregates in 
the cell nuJeu 

Segmen tal neur 'lb romatosis, in which disease features are seen in only part of the 
body, would be 'e described as 

( 
A. i, her,t• d m utation 

B. --p\ 'ion 

C. h:':rn 1 • • ''l OSarc rsm 

D. S l'~r:..·r 'TlOsaic ism 

E. r rl:; I ' 1 ~ above -- ___ ... ---~o·."·-- -·:._·~-· 

~ich of t he fo, I ·' ing features is not trti~~~lasi~J · 
(--

a. ne"rlv 2 -iisease-causing mutations occur at a single methylated CG . 
dinucleoti de·., iil th e gene 

b. surg c2l · ra ir is possible for this di~order 

c. it is c_:.; • j by mutations in a fibroblast growth factor receptor gene 

13 
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·--------- ·--r--·----- - ---- ---- --- ~--

d. most case~; are the result of a new mutation 

e.\ homozygotes and heter.ozygotes are equally severely affected . 

Which of th e follovvin g is true of the Utah population? 

r: 
a. elevated rEtes o f inbreeding a;-e seen 

(" 

( 

b. 

c. 

elevated p ·evalence of PKU, cystic fibrosis, and hemochromatosis 

relatively high rates of genetic drift 
,. 

( 

d. 

e. 

gene-tically si mi lar to northern European populations 

al l of the above 

~ .. whi~h of ~he follow in g chromosome abnormalit_ie~;nostlikely to be_ __ 

seen? a. Klin::fe lter syndrome 
( 

b. Down syndrome 

c. X XX syndro me 
r. . ·.··~~---'-'-'...·~ 

<(d~~~er sw~ 
.· 

1 
e . Trahslocatic.n Down Syndrome . . . . .: . · . 

Jich of the following best expl~insvariable expression in mito~hondri_al dis~a~es? 
( . 

a . locus heterogeneity 

b. heterozygcsity 

c. heteroplasrny 

d .· modifier lc.ci 

e. imprinting 

;/hich of the folio.\ ing would b.e most likely to produce an imbalance in the amount of tl ~sential genetic mater ia l in the carrier? . 

1 
a. Robertson i .• n trans location 

( 
b. Paracentri:. in versio n 

~( 

Pe ricentric rnverison c. 
(-

d. Reciprocal trans locati on 
( ;" 

. e·. Jsochromo ,orne 

/hi ch o f ,J;;[ ;11 ;;;, in g statements <egard in g chcomosome abnonnaliti es is true? 

14 
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. I 
\../ 

' a. Stru :rural abnormalities increase with paternal a~e, while ~b~o~alities of . 
chromosome nu n:t ber ·inctease with maternal age 

' b. Alll1 romosome abnormalities incre.as~\.vit maternal age · 

' c. For < 
11 abnormalities of chromosome nu~b~r, the ex.tra or ~issing 

chromosom es are most often the result of meiotic error jn the mother .· 
( ;-

d. allofth e above 

' e. none of the above 

/

Which of the f)]J owin_g conditions is most compatible with_ su~iv~d to ~errr~_? · 

' . ]~ . a. tn somy .J · 

b. trison,y 18 

c. mono.;om y X (45,X Turner syndrome) 

' d. mono::o my 21 

C:: e. tri~~ _· 

Genetics E~xam Questions 
Quest ir,.., -'-il 

~,j that cystic fibrosis (autosomal recessive) has a high prevalence Jn 

·::cause hetemzygotes are resistant to the effects of chloride-secreting 
:s t described as an example of 

Mu tJti(n 

Ge ne fl c '" g ; 

. . 
Ge netic J ·i 

r- C§tural ~c:! "0IOn) 
Li nk2=;:: ui librium 

• Which of the 1 ' '-' 'ng IS 
r-

ue o f ge_netic diagnosis usina fetal cel ls in the~ 

··/;/~l 
,.·· ";~[~· ·_: -;.· t/ 

";/. ; / • PCR is rn i 1 J amplify DNA from the fetal cell 

(../ \/ c The p····cl'd, "e involves no risk to the fetus 

The mcedt.re in volves virtualiy no risk to the mother 

The procc' P is more accurate than amniocentes.is 
- - .. -

FJSH c:n-!1, can be usea to detect aneuploidy in the fetal cells 

15 
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- Using-linkage analys s, y ou havemapped-a-disease-gene-t-e-a--1- m-a-gasas<!--tMs-)-reg-ion---------- _ 
of a specific chromosGm e. Which of the following approaches would be least useful 1n 

identifying and cloni,,g the gene? . --

r 

r· 

Single ~!rand conformation polymb~phisrns (SSCP) analysis 

Testin~ for cross-species conservation 

DNA sequencing 

Isolation of CG islands 

Radioactive in situ hybridization 

Which of the folloY\ i ng is a major d ifference in the median isms for generating diversity 
in T cell recep tors an j B ce ll Immunoglobulins (antibodies)? 

-- -------------- -

genes -------
( There are multiple variable region gines for imJTlunoglobulins but not forT cell 
receptors 

r 

r 

Somati c recomtJnat ion is seen only in immunoglobulin genes 

Junction al diversity isgen~rated only in T cell receptor genes 

Junction al diversity is generated only in immunoglobulin genes 

Why is there so mud MHC (!Tiajor histocompatibility l_ocus) allelic diversity among 
individuals in popula io ns? 

r 
This region is e·;pecially susceptible to the effects of genetic drift 

The MHC regioll has a high level of somatic hypermutation 

Diversi ty enables th e population to combat a larger number of d ifferent pathogens 
-· ·..--- . -· ---- - --------;---;~-' There are hundreds of different MHC loci, and they are shuffled by somatic · 

recombinati on · 
r 

MHC diversity nsures th at most tis sue grafts w ill be rejected 

A likely expl anation for au toimmun e disease is 

r 
Repeated ,nfcct on by the same microbe eventually stimulates an autoimmune 

response 
( 

Deplet ion ofT el l activity as a result of interieukin deficiency 
r 

r 

,. 

Depletion of B ell acti vi ty as a result of interieukin defi~iency 

Lack of a mem )ry B cell response 

-Mimicry of scl.Lprote ins by a foreign pathogen 

A Northern Blot is J ed to 
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. ' . .: :.. ~ .. ... . ... :, .. . 

Test pol: m orphisms in linkage analysis 

Analyze pro tein variation 

Ana lyze D NA sequence 

A.nalyzegene...expcession in di.fferenHiss.ues .. 
:- . . . l --·- ... '1(·- -

Analyze a Southern bl~t that ha's~f~~;Jy been run upside .d0\.\II1 

Which of [he hll owing is true of autosomal dominant br~ast cancer? 

,. 
It is char,ct erized by locus heterogen~ity · 

. . 
It accounts fo t nearly half of all breast cancer cases in the United States 

It can be jetected by hybridization with a single oligonucleotide probe 
1 

· Penetrance is close to. I 00%, with nearly ail gene'~a~ri~rs ·a~veloping breast cancer 
by age 80 · · · · .. ··. · · ' 

Autosom2l dominant breast cancer affects females but not·rri·ales 

Which o f the fcllo wing is riottnie oftype 2 diabetes (n·o~-insu!in d,ependent diabetes) . 

r 

Th is form uf d iabetes is more highly heritable than type l diabetes 

[r 

I . -

·to type 2 diabetes is partially due to the MHC and insulin genes 

_ise can decrease susceptibility to this form of diabetes 

rit y onset of diabetes in the young) is considered a highly heritable 
subset oftt1,:; ~ 

( 
Th is 'yp~, ' J iabe tes typically has ·a. later age of onset than type 1 diabetes 

Huntingto:1 d;~c." ·· is thought to be caused by a gain-of-function mutation . Which type 
of gene ther::.py ii•Ldd be potentially effect!ve in treating this mutation? . 

Replac~m t therapy with retroviral vectors 
r· 

Rep!· .. c • herapy with adenovirus vectors 

Rep!, '-• · herapy with adena-assoc iated vectors 

An tisense·! ', apy 

All of:l,::, i · e 

A neural tube de f· t (anencephaly or spina bifida) could be detected by· 

Chor ion·c. 1 s sampling 

Ultrasuund 

17 



A and B 
(. 

A and C 

Which oft~e follov.1~~:is/ot an i~di:at~o~-for ~re~atal diagri~sis b~ 
1 Previ~u s chi 1cr\~ ith- a sei:io[ls· cl-li:Q"-~bsof11e ab~ormality . . . . 

Both parents a ·e heterozygous carrier~f a ·mutation that causes Tay-Sachs disease 

; ~oth parents ~ave b1po ar a ectJve.disorder manic depressio"n) 

Maternal age::-- 35 
·. 

Previous child or children with a neural tube defect 

·which of the foliO\\ ng wo uld not be involved in a quantitative trait locus analysis? 

Linkage anal yo JS 

Breedi ng of experi mental animals 

Search for human homologs with a non-human probe . 

Estimati on of heritability 

r Positional clonin g ofa dise~e-causing gene · . . 

Which of the follow ng genetic -abnormalities is not a,ssociated with Alzheimer disease? 

~ Mutat;oo; ;n tl·o beta-amyloid precmsm pmtdn ~~one 
Presenl ilin mulations 

- (. 

Trisom y 21 

BRCA I and 8 -<.CA 2 (breast cancer) gene products 

HOX (homeob )X ) gene family 

Leptin mulcli '.s 

Stargardt's d ise nse mutations 

Glucok inase n Jla tions 

Interact w ith the RadS l DNA repair system 

BRCA l and 8 ~CA2 (breast cancer) gene products 

HOX (homeobox) gene family 

18 
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-r 

L eptin mutations · 

Sta rgardt's disease mutations 

Gl ucokinase mutations .[ .. 

Tran_~~~i_p~!?n 'actors involved in Ii~b development 
:.---------.....=.:= .---=-

r 
BRCA I and BRCA2 (breast cancer) gene produc~s · 

HOX (homeobox) gene family 

Leptin muta tions 

Stargardt's d isease mutafioh·s . 

Gl ucokin:LSe mutations 

Maturity onset j iabe tes of the young (MODY) 

BRCA I a 1d BRCA2 (breast cancer) gene products 

HOX (hor1eobox) gene family 

Leptin mu•at ions 

Stargardr's disease mutations 

.. 

jn:::rne:::-~ 

hj'b.-icii:.-
reveal the a~ p. 
techniq ue cr,e .. 

g technique, denatured DNA from metaphase chrom osomes is 
1d ioactively labeled probe. This DNA is then exposed to film to 

.. nate chromosomal location of the DNA in the probe., Which 
1" best describe? .:' 

So uth ern 1 ! J! ;ing 

In situ},) 1•> jization 

Som2t1c '1 hybridization 

n s itu hybrid izat ion 

Singk _t onformation polymorphism (SSCP) analys is 

Consider the Ll: - f LO D scores shown below for an autosomal dominant disease. 
The first I i ne ;1, recombination frequencies; and each subsequent line representsthe 
LOD score p2t:"' fo und for a specific family. What phrase best describes this pattern? 

g_:_ 0.0 0.1 ()~ 0.3 0.4 
2.2 1.4 l I 0. 8 0.2 

1.5 1.2 0 6 0.1 
·2.0 l.O 0 s 0. 3 -0. I 
1.2 0 8 ( . I 0.1 
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light :.l'lk 

Allelic heteroc 'llc' ' 

Loose !inb~·.: 

~~age di~·:· ·- .• . 

Suj-t.,.)se you are attempting to find a disease-causing gene, and you have identified a 
number of fam ilies i1 which the disease is transmitted. If you have no knowledge ofthe 
gene product and no reasonable candidate locus, which of the following would be the 
fi rs t techniqu e you wou ld be most likely to use? 

r 
!:i_!l_~~ge a_nalySIS 

DNA sequenci 1g 

·single strand c llformation polymorphism (SSCP) analysis 

Den3turi ng gradient gel electrophoresis (DGGE) 

Fluorescence 111 si tu hybridization (FISH 

Now suppose that you do have a· reasonable candidate locus for the disease -you are 
studyin g. Which of the following would be least likely to contribute useful mformation? 

r 

r 
DNA sequenctlg 

Single strand conformation polymorphis~ (SSCP) analysis 

Northern b!ott1ng 

Denatu ring gradient gel electrophoresis (DGGE) 

Chrom osome ~ aryotype 
... --- -

sibling recu rr 
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Immunology Mid exam 2f) 1' 
l.side effects of cyclopho ph amide --7 hyperglycemia 

2. About selection , All oft e follow ing are true except. 

A) negative se lect ion hapJ'en s in t he cortico-medullary junction of the thymus ... .. . 

B )the cells that lea ves thE medulla are only 5% ofthe original thymocytes .. .. ... . 
C) negative select ion leads to ki ll ing of mostly DP and SP by thymic epithelial cells *** (by 
macrophages) 

D)the selection depends C n t he degree of receptor occupancy , duration and affinity 

3. about RSS which IS wrong 

a- haptemer and noname1 are a lined ba ck to back 

b- they are separa ted by 12 or 23 spacer.*** (AND not OR!! !) 

c- rearrangemen t occurs f::Jr segments on the same chromosome 

d- the same type of segm"nts con not join each other 
e- imperfect & ra ndom loess or add ition of neocleotides at And arount the coding junction 

4. all of the following are d1ffere nt between lgGl and lgG3 except: 

a- serum concentration 
b- half life 
c- compliment activation <tre ngth . 

d-number of disulfide bo11ds 
e-Piacental pa ssage •, ' 

5-a question abou t allotyr e and ideotype (wrong statement requ ired) 

a- allotype occurs for all h "avy chai n types 
b- allotype not ideotype 1 res ponsib le for generation of immunogenicity of lg 

c- allotype is a genetic ma ke r prese nt w ithin all genes 
d-.. . 
e- ... 

6- wrong statme nt about ,om atic hypermutatuion ? 

1- Hypermutation is T cell dependent 

2-Mutations focu ssed on CRs) 
3-Cells with accum ulated 1wtations are selected 

4-Stimulated memory B n•lls & pl asma ce lls 
5- result from "affini ty maturation" ***(It' s the reason not the result! ! !) 

7- T and B cell differ in all •f t he fo llowing signal tran sduction steps except : 

a- generation of DAG fron1 phospholipase C- gamma *** 



which of the follo w1ng IS \',rong about signal transduction pathway in T cell (or immunological 
synapse ... not sure) 
a- RAS is activated by MA · * * 

b- IP3 is associated w1th CD2 8 and Fyn 
c- ... 

8- the wrong statement a Jout the classical & alternative pathways of the complement system ? 
A) both pathways have tl e same c3 convertase .. *** 

9- T cell affect all of the fc I low ing 8 cell processes except 

a- clonal deletion *** 

TCR differ from 8CR as 1t 

a- don 't have an an effector function*** 

b- unable to bind insolubl" antigen 
c- have variable and constan t region 

d- Unable to sign al transduct ion. 

10- about serologi cal react1on which is not true: 

a- indirect ELISA is used to detect the Ag 
b-indirect IF detect Ab 111 :,erum 

c- flow cytometry seperate according to size, granulation, and surface marker 

d-.... 

e- agglutination is the lea:,t sensitive*** 

11- the wrong stat ment a Jout Treg: 

a- Development and ma1nte nance are dependent upon 87 
b-Su ppress the act ivity of effector Th and Tc cells 

c-lnhibition depe nds on c•'ll:cell contact 
d- Develop in the bone mMrow from DP\SP cells*** II Develop in the THYMUS!!! II 

e- Antigen specifi c and MHC restricted. 

12- in radial immu nod1ffu ,10n, which is not true: 

1- Ab is diluted and put 111 a gel 

2- require 48-72 hou1s to omplete 
3- concentration of Ag 1s cl1re ctly proportional to the ring diameter square at end point 

4- used to measu re serun proteins 

5- to faster the reaction e ectophoresis is applied in a process known as rocket technique. 

13-all true about lg excepr: 

a- papain treatm ent resul t in two Fab and one Fe 
b- pepsin result in one F(cib)2 fragment and one Fe*** 

c- reduction resu lt in 2 he ·vy chain and 2 light chain 

d- ... 

e- ... 

14- binding of peptide to VlH C molecule is all but( ... i forget the statement) : 

a- saturable 



b- with low affini ty 
c- slow in rate an d vPr-y r ,., ou t rate 

d- noncovalent 

e- discriminate betv .. een s~lf and non-self *** 

15- all the followi ng me IE_ L les are related to antigen processing and loading except : 
1-TAP 

2- invariante chai n 
3- HLA-DM 

4- Calneurin *** {Its CALNEXIN!!!) 

16- which of the follow111 ~ L molecule is pro-inflammatory and activate B cell 
1- IL-4 

2- IL-5 

3-IL-6 *** 
4-IL-10 

5- I L -1 

17- all of the follo wrng ar< di ffe rent between MHC I & MHC II except: 
a- structure 
b- cel l distribution 

c- binding groove 

d- heterodimeric structur•' * *(Both are heterodimers) 
e- An t igen specifi city 

18- all of the follo wrng CD ca n be found in natural killer cell except : 
1- CD8 

2- CDS*** ( CD8 is found n th e Natural killer cells!!! Review the CDs table its important)) 
3- CD16 

4- CD56 

5- CD45 

19- which of the followrnc s an absolute requ irement of immunoginesity, and can't be manipulated 
1- foreignness* ** 

2- molecular wigh t 
3- complexity 

4- physical nature 
5- antigenic dete rmrnant 

20-AII the followi ng are fr •Ill the second line of defense except : 
1- macrophages 

2- neutrophills 
3- antimicrobial protrer' s 

4- anti-inflammatoory re po nses 

5- acidity of the star 1acl' * 

21-regarding Inte rferon <' l'llma, the wrong statment is: 

1- it's an lmmunosuppre s an t*** (It's an immunomodulator) 



2- Induced by viral infect1 )11 

3- produced using gene cloni ng technique . 

4- cause flu-like symptoms. 

5- have anti-tumor effect 

22- Of the follow ing. wh1ch 1s wrong regarding lg Gene rearrangment? 

1- 1- the structure for var ab le (VL) gene segment is similar. 

2- Heavy chain gene rearrang ment involves three recombinational steps 
3- Light chian gene rearrang ment involves 2 recombinational steps 
4-? 

5-? 

23- all the following sites are possible sites for hematopoiesis in adults except : 
1- femur *** 

2- skull 

3- vertebrae 

4- bones of the pel v1s 

5- ribs &sternum 

24- all methods uses elec1 ro phoresis & gel diffusion except : 
1- western blotting 

2- immunonephlom etry ** 
3- immunoelectrophoresis 

25- on if the follo wn g is NOT t rue about complement: 
A) homologous re strictior fa ctor prevents the binding of C5b to cell surface 

26-0ne of the foll owing 1c th e only "current" use for Thalidomide: 
A) treatment of leprosy '~' 

B) Multiple Myeloma 

27- all the follow ing is true except : 

1- T- cells: periarti riolar st1e aths in spleen & paracortex in lymph nodes 

2- B-cells: primary & secc•nd ary follicles & in the cortex of lymph nodes 

3- macro phages : in lymph node medulla & &in marginal zones of spleen 
4- direction of maturatior of ce lls in the bone marrow is from center to periphery, while in the thymus 
from peripheral t o center·~ * {Both from periphery to center). 

28-all the followi ng 1s truE' exce pt: 
1- lgG is the only antiboch, th at is produced during the fetal life *** (Its lgM) 

29- clonal deleti on of B cE· Is occur at the level of : 
1- early pro-B 

2- late pro-B 

3- large pre-B 
4- small pre-B 

5- immature- B cell * · · 



30- All of the foll owing nwthods are detecting primary Ag-Ab reactions except: 
1- enzyme immu noassay 

2- radioimmunoassay 
3- immunoneph lom etry 

4- immuoflorescen se 
5- immunofi xati on ""· 

31-an old drug th at 1s w1d~lv used in organ transplantation & autoimmune diseases but with many 

toxicit ies : 
1- thialidomide 

2- cyclosporine *** 
3- azat hioprine 
4- cyclophosphoam ide 

32-sirolimus elut ing coror ary stents: 
1- bind to immunophylmE: fk 506 binding protein 12 

2- they inhibit ce ll proliferation locally 

3- they are more effectiVE th an asprin in platlet aggregation 
4- less renal toxi city *H 

By lejan 2009\2010 



IMMUNOLOGY MID TERM 2012 

(1) Which of the follow ing immunoglobulins is homoctyophilic and exhibits the lowest 

concentration in ser 1m: 

(a) lgG 
{b) lgM 
(c) lgD 
{d) lgA 
(e) lgE 

(2) All of th e followi11 5 is true regarding immunoglobulins EXCEPT: 

(a) Domains have int1a molecu lar disulfide bonds 
(b) Domains are con,ta nt in light chains, but vary in heavy chain 
(c) Both light and hewy chain are glycosylated 

(d) Hypervariability takes place in the variable region 
(e) Kappa ch ains are more frequent than lambda chains 

{3) The most constant region in an immunoglobulin is : 

(a) Fab 
(b) Fe 
(c) Hinge Region 
{d) Heavy Ch ain 
(e) Light Ch ain 

{4) TCR and BCR eli 'r in all ofthe following EXCEPT: 

(a) Type of the antig n 
(b) Molecules needed fo r activation 
(c) Ability t o cross-ii11k t he antigen receptor 
(d) Ability to bind M -!C molecules 
(e) Ability to trigger ffector functions 

{5) The best test to c1Jg nose monoclonal gammopathy is: 

(a) Flow cytometry 

(b) Electroi mmunoa.,say 
(c) Immunoelectrophoresis 
(d) lmmunofixati on 
(e) Western Blotting 



{6) Mature B ce lls h ve all ofthe following EXCEPT: 

(a) FCyR 
{b) CRl and CR2 
{c) IL-7R 

{d) MHC class II 

(e) lgM 

(7) Macrophages sec rete all ofthe following EXCEPT: 

(a) IL-l 
(b) IL-3 
(c) IL-6 
{d) IL-8 

{e) TN F 

{8) All ofthe folloiNtng cytokines are need in hematopoiesis EXCEPT: 

{a) IL-3 
{b) Stem Cell Factor 

{c) IL-l 
{d) EPO 
(e) Colony Stim ulatirrg Factor 

{9) Activated B rell~ •ncrease expression of all the following molecules during the cell cycle 
EXCEPT: 

(a) CD80/CD86 
(b) IL-2 
{c) IL-4 

(d) CD28 
(e) Antiapoptotic prote ins 

{10) All of t he followr'lg molecules regarding T cells are involved in the immune synapse EXCEPT: 

(a) LFA-1 

(b) CD3 
{c) ICAM-1 

{d) C02 
{e) CD28 



(11) All of th e foll ow ng tests are used to detect secondary immune complexes EXCEPT: 

(a) lmmunon ephelornet ry 
{b) Radial immunoddus ion 

(c) lmmunofi xation 

(d) Immunoelect ro phoresis 

{12) All of th e foll ow ng ce lls have immunoglobulins or complement receptors EXCEPT: 

(a) Monocytes 

(b) B cells 

(c) T cells 
{d) Macroph ages 

(e) NK cells 

{13) NK cells kill inftcted cells using all ofthe following molecules EXCEPT: 

{a) NKG2D 

{b) CD16 

{c) CR3 and CR4 

{d) MHC cla ss II 

{e) KIR 

{14) Antige n-narve T ce lls differ from memory T cells by which of the following markers: 

(a) CD28 
{b) CD3 

{c) CD45 
{d) CD 2 

{15) All ofthe foll ow ng tests are used to detect primary immune complexes EXCEPT: 

(a) Floccul ation 
{b) lmmunon ephelornetry 

(c) Radioim mun oass1y 

(d) Enzymei mmu no2ssa y 

(e) lmmunofl uoresc('nce 



(16) All of t he follow1ng rega rding the development and differentiation ofT cells is true EXCEPT: 

(a) IFN-y blocks di eren a on into Th2 
(b) IL-2 is involved in bot h Th1 and Th2 development 
(c) IL-10 s mulates ceve lopment ofTh1 
(d) IL-4 blocks development ofTh1 
(e) IL-1 2 s mulates eli eren a on into Th1 

(17) I L -17 secreted by Th17 cells suppress the di eren a on of which of the following cells : 

(a) Th1 
(b) B cells 
(c) NK cells 
(d) Th2 
(e) Treg 

(18) All of t he follow1ng rega rding the systemic effects of activated microphages are true 
EXCEPT: 

(a) Activa tion of con plement and opsonization 
(b) Increases temperatu re of the body 
(c) Decreased specif1c immune response 
(d) St imulat ion of phagocytosis 

(e) Decreased viral and pathogen replication 

(19) Th e molecule that is stabilized by properdin is : 

(a) C3b 
(b) C5b67 
(c) C3bBb 
(d) C4b 
(e) MBL 

(20) A molecule impJrta nt in the signal transduction pathway ofT cells and its absence can lead 
to immunodeficiPnq is : 

(a) LAT 
(b) ZAP-70 
(c) Lck 
(d) Ras 
(e) IP3 



(2 1} All of th e follow 1g molecules are involved in antigen processing EXCEPT: 

(a} TAP 
(b) CLIP 
(c) Invariant cha1n 
(d) HLA-DM 

(e) Calneurin 

(22} All of th e follow n5 are true regarding intraepitheliallymphocytes EXCEPT: 

(a} Majority are T lyn ph ocytes ofthe CD8+ y{j type 
(b) They recognize A directly (no need for MHC} 

(c) They develop fro• 1 double positive cells in the thymus 
(d) Responsible for era I t olerance 

(23} Conven anal r lis are characterized by all of the following EXCEPT: 

(a} They use the a~ I CR 

(b) They express CD< +( helper} and CD8+ (cytotoxic} 
(c) Majority ofT cell· 

( d} Restricted by M H class I and II 

(e) Broadly specific 

(24} All of the follow ns rega rding complement system ac va on is true EXCEPT: 

(a} CSb binds to cell and ac vates C6 and C7 
(b) Only lgG and lgM activate the complement system 

(c) Cl, C2 and C4 may not be used 
(d) C5b67 bi nds to ( '> e1 nd C9 forming MAC 

(25} Light ch <11n rearr ngement will result in B cell maturing into what stage: 

(a} Early Pro-B cell 
(b) Mature B cell 
(c) Late Pre-B cell 
(d) Immature B cell 
(e) Late Pro-B cell 



(26) All ofthe follow1ng molecules have an anaphylatoxin or chemoattractant activity EXCEPT: 

(a) C3b 
(b) CSa 
(c) C3a 
(d) C5b67 
(e) C4a 

(27) All of th e fol low ng are oxygen in-dependant methods of killing by effector cells EXCEPT: 

(a) Lysozym es 
(b) Defensins 

(c) Hypochlor ite 
(d) Hydrolytic enzym('S 

(28) Regardi ng t he lccat ion ofT cells, all of the following are true EXCEPT: 

(a) PALS in spleen 

(b) Cortex of lymph 11odes 
(c) Lymphoid organs 
(d) Medulla of thynw::. 

(e) Serum 

(29) ldeotype is best described as : 

(a) Variation in t he F.1b fragment 

(b) Antigeni city of t h::- Fab fragment 
(c) Variation in t he CDR 
{d) Internal image of t he antigen 

(30) Regard ing IL-3 ,ill ofthefollowing is true EXCEPT: 

(a) Produced by T cc Is 
(b) Binds to receptors on progenitor cells 
(c) Induces proliferation 
(d) Maintains stem ce lls and progenitor cells 
(e) Induces different at ion 



(31) All of th e follow qg are possible after immunoglobulin replacement therapy EXCEPT: 

(a) Activation of the ·omplement pathway 
(b) Promotion of ph, gocytosis 
(c) Antigen recogniMn 

(d) Neutralization of toxins and viruses 

(e) Killing oftarget cells by NK cells (ADCC) 

(32) All regardmg HL'\ is true EXCEPT: 

(a) Polygenecity 
(b) Polymorphism 

(c) Antigen specif1c1t 1 

(d) Co-domi nance 
(e) Lin kage disequild1riu m 

(33) The most s1gnifi _an t reason for TCR diversity is : 

(a) Recombi nation o genes that involves addition and loss of random nucleotides 
(b) Combin atoria I D11ers ity 
(c) Large number of genes 

(d) Somatic hypermutat ion 

(34) All of t he follow ng are true regarding superan gens EXCEPT: 

(a) Does not interact wi th MHC 

(b) Escapes antigen processing and presentation 

(c) Stimulates a larg< group of lymphocytes at once 
(d) Binding to the va 1a ble ~chain 

(35) Which of the fo lowing regarding T cell selection is true : 

(a) Cells th at do not ecognize peptides by MHC and those that recognize peptides with high 
avid ity have the same fa te 
(b) Double negative ells undergo positive selection 
(c) T cells can wait II' definitely for a positive selection signal 
(d) Negative selection occurs for double negative cells and positive selection occurs for double 

positive cel ls 



(36) All of th e follow1ng matches are correct EXCEPT: 

(a) TAP : M HC clas; I 
(b) CLIP : M HC clw;, II 

(c) Proteasom e dnti5L n degradation 
(d) Tapasin : la :~2 co •1p lex a ach to TAP dimer 
(e) Calreticulin l'vlHI cl ass II 

(37) All of th e follov,.ng are functions ofthe Fab fragment EXCEPT: 

(a) Detect an ant1gcr 
(b) Precipitate 111 an1 en 
(c) Induce in fla 'llllln1 on 
(d) Block the activf:' s L of toxi ns and other pathogen associated molecules 

(e) Block th e intcrdl t1on between the host and pathogens 

(38) Phosphoryl.1tcd fAM ac vates ZAP-70 in B cell transduc on pathway (question wants the 
wrong answer: 

(39) B cells ori. 111<1\l' f om t he bone marrow with lgD expression (question wants the wrong 
answer) 

(40) No cross ovc• ~'c L rs in M HC genes (question wants the wrong answer) 



1. E 

2. c 
3. B* 

4. c 
5. D 

6. C* 

7. B 
8 . c 
9. D 

10. c 
11. A 

12. c 
13. D 

14. c 
15. A 

16. c 
17. D 

18. c 
19. c 
20. B 

21 . E 

22. c 
23. E 

24. B 

25. D 

26. A 

27. c 
28. B 

29. B 

30. E 

31. c 
32. c 
33 . A 

34. D* 

35. A 

36. E 

37. c 

Check the ones marked * 


