\.Jli

=€) TCRachain7

6.

¥

SECTION I: MULTIPLE CH
OICE QUESTI
(60 Mingtegy 1 CICQ)

_lecule binds to; /

o hmam of MHC class |
¢ hypervariable region of M
¢) o 2/B2 domain of MHC class IIHC el
d) o 1/0.2 domain of MHC class I
e) B 2 microglobulin of MHC class]

Which of the following encod 5
. g encode MHC clasa- genes;

C5 convertase

d) B 2 microglobulin
e) C3 convertase

Ig supergene family EXCLUDE
a) TCR ienes o / mc/
c) FC receptor genes v
d) Antibody genes ~~
e) MHC protein genes v

The following are features of a mature B-:ell excent:
4 /
VDI rearranged heavy chain of BCR

c) VI rearranged light chain/ of BCR

d). IgD surface molecule ~* L
@Igl\/{ surface molecule 7 U

Wmch of the following chromosomal location matches the right gene in human;

heavy chain 14

in 12
plight o tcr b chain 7
- Tcr a chain 14
c) Heavy chain 6 heavy chain 14
d) TCR P chain 12 lambda light chain 22

b2 microglobulin 15

Antigenic — binding regions of T cell receptor is formed by;
a) VL and VH domains

¢) Va2 and VB2 domains
d) Vv, VB and CD3 chains
e) Vyand V¥ chains


heavy chain 14
tcr b chain 7
Tcr a chain 14
heavy chain 14
lambda light chain 22
b2 microglobulin 15
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1 Whi %: '
ic o . :
| fthe followlng is TRUE concernin g Ig heavy chain formation?
) VI-C |

jpining by RNA splice »
: , — 8 v JJOi'ning by RNA splice ~
: Class Switching by RNA splicey
e) V.JC Joining by DNA splice+

8. T o ' e
he fol] CT concerning HLA haplotypes EXCEPT;
b) Haplotypes are i € odomirantly

©) Haplotypes show linkage disequilibrium
d) Defined as a set of HLA antigens inherited from each parent
There are six(6) haplotypes within a family

Which of Fhe following does’iescribe the characteristics of a a p TCR?
a) Itis a membrane boun protein

| — > b) Affinity maturation and somatic hypennutation does not occur like in BCR ¥
l 'l ¢) Its alpha (a) chain has variable (v) joining (J) segments only
¢

d), ‘Its beta (B) chain has variable (v) diversity (D) and joining (J) subunits
i tigen binding sites.

10. The most polymorphiy-ILA class II genes are?
a) HLA-DM -«
b) HLA-AX N _
Rl e ) Pl B s i \\_ﬁ__,ww-mw.hg. R e

£l The importance of Medical Immunology does NOT involve;

[ii) Immunodiagnostics in treatment and management of patients \/- ‘

c) Determination of anthropological migration patterns of populations using HL A
profiles «~

d) Patemity identity and criminal identification employing DNA typing profiles v~

e) Immune based therapies in the treatment and management of immune mediated
disorders

EXCLUDE;

1 v
b) Ogden Bruton found hypergammaglobulinaemia in a male child v~
| c¢) MHC- restricted T cell activation by Doherty and Zinkernagel v

, d) Jennifer Doudna disc?vexy of CRISPR new technology of genome editing
Jules Hoffman et al discovered Toll-like receptors (TLRs)

'\1 2 Landmarks in Immunolo
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KELY in the develo ment of vaccines:
tration b :

’ Y Edward Je . : :
COWDOX Virusg .- nner of vaccination against small pqx usmg

b) Calmette and Guerip 4: .
rin discovered i i i ing
/ attenuated live boyi, vaccine against tuberculosis (BCG) using

1 e Mycob j is "
l K* ¢) Variolation and inhal yeooacterium bovis

ing dried powder of small pox crust lesions b S;mg Dynasty,
| M g Bueet
: Use of DNA or s -

: 5 pecific peptides as therapeutic vaccines in the treatment of
infectious and non-infectious diseases

14. Which js MOST UNLIKELY in the body'defense mechanisms?
(@ An dch

atomical and chemical barriers involve mucocilliary elevation, stomach acid,
defensins and skin/ 3

b) Intrinsic barriers include interferons, autophargy and apoptosis .
¢) Cellular immunity involve T lymphocytes tailored to the pathogen

d Ei Antibody dependent mechanisms mediated by various isotypes v

ich is NOT associated wi i al bacteria;
15. Which is NOT ated with the functions of colon'commens
a) Recruit protective macrophages and natural killer (NK) cells

/ b) Synthesis of vitamins /
1 ides dependent on host enzymes
d) Digestion of po]ysacchandfas ! 1 . :
| ! e) Inhibiting/killing pathogenic bacteria and competing for nutrients
; \1 6 This is U_]\_I’_r_ﬁllEfofantirnicrobial peptides;
|

) Consist of defensins and cathelitidins expressed predominantly in neutrophils and

e el o S M LA Wby e
eplthsslins directly inactivate and inhibit viral replication * ks

M\" L,p’h
infecti tralizing secreted toxins .~
fensins reduce bacterial infection by neu .
g:thelicidins interact with bacterial cell wall and perforate cytoplasmic membranes
resulting in bacterial cell death

In secondary lymphoid organs this is &IOST UNLIKELWAJ

F7: e
S
b) Lymphoid organs morphologically divided into cortex, paracb{tex and me‘ﬁlla
' c) Sites where lymphocytes encounter zntigen "

d) Interact with other cells and enlarge in response to antigenic stimulation v~
e) Poorly developed in germ-free animulsy
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Livasrs -

(18, Thi :
15s MOST UNLIKELY of Toll-Like I{M ; otein 4

i -

\ '—-———Mié Extracellular TLR+TLR2 dimmer recognize peptidoglycanﬂ‘ip()pr

1 €) TLR-4 recognize lipopolysaccharide S) of Gram-negative bacteria
d) Intracellular TLR7+TLR8 dimmer recognize SSRNA viruses

e) PAMP-TLR interaction leads to rignal transduction and productiOIl of Th
and chemokines

1 cytokines

19. Activated macrophage associated functious are mee;
a) Assembly of NADPH oxidase in raicrobicidal mechanisms Vs
ation

b) Leukotrienes and prostaglandins s potent mediators of inflamm
: : ecie -+ oxide mediated intrace

S

ase C and phospholipase releasing acid hydrolases and

intracellular —
e) Activation of protein

proteolytic enzymes

20. This is MOST UNLIKELY of Natural Killer (NK) cells;
a) /4 Provide early protection against intracellular infections ds RNA
S

b) . Possess CD16, CD56, CD9%4, lectin-like and Ig-like receptors
‘] [FN-a and IFN-B produced in response to @SB, viruses
i e TNF and IL-
1

d) / Respond to LPS by producing IFN-y that prime macrophages t0 secret:

12
e) Primed NK cells kill viral and tumour cells through apoptosis #

rA i MW@
Mast cell derived histamine causing vasodilation, redness and swelling
@ Heat shock proteins (HSP) linked to activation of immune responses
<) Bradykinin and prostaglandin from damaged cell membranes cause pain v/

Mast cell derived Thl cytokines recruit and activate inflammatory cells
e) Platelet derived serotonins serves as neurotransmitters >

2. ich is }11\/IOST UNI;?II;ELY in the following important chromosomes in Immunology?
Shorter arm of chromosome 6 encodes major histocompatibili .
— patibility (MHC) system
b) Chromosome 14 encodes Ig (V, D and C) genes
¢) TCR (o and 8) chains genes are encoded on chromosome 7
¥ d) gﬁomosomc 2 encodes Ig A (lamda) light chain genes
e) omosome 22 encodes Ig k (kappa) light chain genes

i hree and last two i
3. _/ The first t ast two 1sotype genes to b 1
\ ﬁ W ¢ transcribed and expressed are;

b) Cy3,Cyl, Col and Cg, C

‘ b H ] 4

l ;) Cal, Cy2, Cy4 and Cu, Cg

. _—=d) CuCs, Cy3 and Cy3, Ca2
e) Cy2, Cy4, Ceand Cy3, Cyl
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125.
l : Y . . .
‘ 2) High degree of foreigne:s) u—!j ——ogeniaiy of 2 ostanee?
olecular weight of greater than 6 :Da v~
d) Ea§ily degrada‘ble antigen by phagocytosis ~.—
€) Suitable genetic constitution and age of individual /"
26. This j

: f Immunoglobulins;

) Are negatively charged gamma globulins
¢) IgG antibody neutralizes pathogens in tissue spaces v4

RN, | Secretory IgA antibody confers protection in sub epithelial mucc?.l sv_rfaces/
e) IgG efficient in placental transmission and protection to infants

27.  Which is a MOST UNLIKELY polyclonal B cell activator?
otein A — bearing staphylococci and gram-
"b) C3d and Epstein — Bar virus (EBV) &~
¢) Pckeweed mitogen Elir}
d) Bacterial and parasite derived products ~~
e) Tumour promoting agents 4.—

cterial lipopolysaccharides

28 This is UNTRUE of complement system;
\ . a) Involved in body defense, inflammation and immune system regulation’

| b) Activated through classical, alternative and mannan binding lectin (MBL) pathways o
A d) Terminal complement complex , !!merated on activation leads to osmotic lysis
2 and cell death *~
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| b). Paratopes
ight chains
e) Hinge region

IMM 100/DIM 10

\7\N y . d ‘th.
ociated witil;
29, Helpex T cé\f functions in protection against pathogens s N-OT - i

i cterial
b) Th 17 cell derived eytokines mediate damage of fungl and extracellular ba
infections '
€) Th2 cytokines support B cells to produce IgE that binds on helmi

activated eosinoljhils ‘, | “w icrobi

——=¢) Thl CD4T cell derived CWOkines."activate macrophage mediated intracsllular killing
of microbes KOS

nthes damaged by

J e

30. Worldwide authorized COVID-19 vaccine types EXCLUDE;

@\Nueleic acid vaccines (mRNA): Pfizer-BioNTech, l\{lodem.a
Replication-incompetent vector vaccines (DNA carriers using
Ad): Oxford-AstraZeneca, Johnson and Johnson J and Sputmk.
c) Recombinant protein subunit vaccines (Spike protein nanopartic

Novavax ,

___==4d) "Whole live attenuated virus vaccine: CoronaVac (Sinova'c)
ﬁchAdel — s (creiombinant) COVISHI ELD Serum Institute of Inda vacure

harmless adenovirus,
V (Ad26+AdS)
les + adjuvant):

31.  Genes that determine Immunoglobulin isotype are located in chromosome;

| a) 7

b) 2 : »\
| /\/ ' C) 22. St B U IR ARSI c:.--:.‘_‘-'-:q;“' N NS e B e e R e e RS

‘ €)
JommmBislogicalfifietions)of immunoglobulins are mediated by; ,

a) Fabregion

33. The jimmunoglobulin with highest molecular weight is;

) IgG
c) IgA
d) IgE -

e) IgD kA


Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


34 qe IMM 100/DIM 100
4 1gG2 ang G

; are examp|ee ¢
i d) A”()typcs pILS Ola

C) l(liOlypcs
d) GCI]OlyI)cS
¢) Phenotypes

“ cells are

Heavy chain

characterizeg by the ‘fpllowing EXCEPT;
VD] re-arranged

IgM on the cytop
d) IL-7 receptor expression
—3¢) IgMon the cell membrane

i

36. During maturation of B- lymphocytes, the first immunoglobulin heavy chain synthesized is
the;

l d! Alpha chain
¢) Gamma chain
‘ f\/ d) Epsilon chart

e) Delta chain

37. jeh of the following can cspeciallyw
) IgA -
— V3 IgE
e) IgD

- - chai ich immunoglobulin would be
‘ l3g.  Ifa patient is genetically unable to make J- chain, which imm gl

affected;
‘ a) IgGand IgA

' i . b) IgMand IgE
' o) IgA and IgE
Ei IiD and IgM

[ 1g supergene family EXCLUDE;
a) T cell receptor

. P b) B cell receptor
c) MHC 1 products
d! MHC II products



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


-l

.

- —— e ————

IMM 100/D131 1. .

40.  Specific regions in the antibody that make up the Afitigen=combining)site arc;

Constant domain ‘
c) Hinge region |
d) Disulphide bonds
e) Carboxyl terminals

41, Histamine is released from mast cells stimulated by;
‘ a) Clg e
b) C2a -

_ / ci C4b
C3b

|

42.  The amplification loop can be efficiently activated by;
a) Antigen-antibody complexes
b) CS-a
c) Chzefnically cross-linked Fc fragments of IgG

“& since it involves the alternative pathway

43. A deficiency of erythrocyte CRI receptors is associatigog with;
@ Accumulation of C3dg and Csd in circulation
)

Increased incidence of angioneurotic edema
_Paroxysinal nocturnal haemoglobiraria

e) Release of massive amounts of histamine

|
i44. Which of the following is observed only when complement is activated by the classical

pa 5
| 8) !ctivation of C2

c) Activation of membrane attack complex
d) Breakdown of C3 into C3a and C3h
e) Generation of anaphylatoxins

45.  The classical pathway of complement activation:
: a) Starts with the activatipn of the C3 comp’onent

b) Isactivated by lipolysacehar; \ ]
c) Isactivated by Iga immug?:;c:,emc;l: ):Vall constituents

€) Is evolutionarily o]de, th
an the alterpatiye
T pathway
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6. The alterng

¢) Requires (4
47. If a person is born without C2 and C4; ; |

a) CS can still be cleared by classical pathway +
b) C3b will not be able to bind to bacteria -

c) Ca will polymerice inappropriately and lyse host cells
/ 1) The classical pathway will be changed into the altemative.pathway * "

148. Complement receptor (CR);
\ a) Activate complement on the surface of pathogen

Bind only activated complement proteins
Inhibit complement activation on the surface of host cells‘//

e) On macrophages signal host cells to make opsonins

mediated bystander lysis of nearby host cells is prc_evented by;

lived thioester bond on active complement proteins

hment of all active complement proteins to the pathogen surface

s that inactivate anapylatoxins

49.  Complement-
a) A long-
b) Covalent attac
¢) Plasma protein

¢) The slow cald ytic rates of comp eases

{ fixation refers to;
50. Corr;ple};'llf:ingcstion of C3b-coated bacteria by macrophages

b) The destruction of complement in serum by heating at 560 C for 30 minutes

e il d) Theinte ction of C3b with mast cells
) Control of complement system activation by regulatory components.

Pl
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SECTI :
ONII: SHORT ANSWER QUESTIONS (SAQs)

(85 minutes)
INSTRUCTIONS
(I) THERE ARE
SEVEN (7 '8
(I) ANSWER ALL THE s(n’v%}iﬂs‘ I0N¢ IN THIS SECTION
(III)  START EACH QUESTION () QULSTHONS
ON A FR7TSH PAGE OF THE BOOKLET.
Tk isAQT: A ‘
| i : State
a ' \ \ heavyaggal::eﬂy expla}.ry?e/genetlc events in the synthesis of Immunoglobulin
. 3 (10 minutes)
SAQA2: i :
. (}A USllng a well-amotat(ajﬁlagram, illustrate the structure of MHC class 11
molecules. (10 minutes)
[ 7 SAS)./{i ?xplain the KEPI Pr%m of ipafnunization. (10 minutes)
SAQ 4: State and explain the effeCtor functions of antibodies. ' (10 minutes)
1
9 SAQS: Using annotated diagram, describe the stwé of sIgA (secretory IgA).
‘ (15 minutes)

(NSTRUCTIONS
an

«The overall emerging picture of SARS-Co
shows that SARS-CoV-2 can be efficienti

| SECTION III: MODIFIED ESS

coordinated activation of the u&.ate and ada

b) Describe how the activation g% the complément system is regulated.
; g

-

34Q & The complement system is i porwnt in many immune reactions. Describe the
: effects of key comyp jemeny/Componénts. i (10 minutes)
-} SAQ7: a) Describe {he eneration of membyafie attack complex (MAC). (10 minutes)

10 minutes)

AY QUESTIONS (SAQs) (45 Minutes)

g THEREISONE() QUESTION IN THIS SECTION
\ ANSWER THE ONE (1) QUESTION

*7-2 infection, as in many other viral infections,

ly controlled in most infected individuals through

12

ptive components of the immune system. The

jmpairment of IFN-a function fhediated by increased production of anti-IFN-c autoantibodies
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| _
| -

‘has been associated
I with severe COVID- 19 cases, while individuals able to control the infection

without se
vere symptoms are able to. rapidly mount a virus-specific antibody and T cell
esponse” (Bertoletti A. et al, 2021). "

|. Discuss the role of innate immune cells in activation of T cells. e (10 minutes)
e

2. Discuss-why impaire e function-oi, IF\I-o. and-othei cylokmes affecis T c cell- q;:ﬁmtim and~

(10 minutes)

fi un/tm,n
Describe in detail the key steps in the development and maturation of T cells. (15 minutes)

4. Describe five (5) functions of T cells.

10 minutes)






