
r
Faculty of Science

Botany& Microbiology

Department
c+-rlJ#-rJS#JlJ ci[iJl p*..e

Ecology of Drought& Halophytic

Plants N 442

Time: Two hours

Total degree: 60 marks

Second semester exam - the academic year

202012021

Fourth Level

Exam date: Mondayo 2ll61202l

Ql- Please choose the right answer.

1- Drought-. .......are annuals or short- Iived vascular plants that germinate after heavy

rainfall to leach out the inhibitors and to support gromh.

a- Deciduous b- Resistant c- Escaping

2...... Plants have underground organs full of water (rhizome. tuber. bulb and corn) that

can survive periods of drought, being protected from excessive water loss by the soil.

a- Succulent b- Geophytes c- CAM

3- Drought. .. Xerophytes. these plants have higlr stomatal conductance and high rates

of photosynthesis and transpiration when water is available but lose (shed) their leaves and enter

dormancy under conditions of low water potential.

a- Deciduous b- Resistant c- Escaping

4- Drought ... Xeroplrytes Plants that cannot escape periods of drought can adapt to the.se

conditions by avoidance and/or tolerance.

a- Deciduous b- Resistant c- Escaping

5- Avoidant Plants ( ., . ) The plants can avoid and delay the drought by the

mechanisms that enable the plant to maintain lavorable tissue water content as long as possible

despite dryness of air and soil.

a- arido-active b- arido-passive c- arido-tolerant

6- Improvement of water uptake from the soil by an extensive ..... .,...system with large

active surface area.

a- shoot b- root c- leaves



Arido-. ....... refers to the species specific and adaptable capacity of protoplasm to endure

severe loss of water.

a- tolerant b- passive c- active

8- Many species of thallophytaare capable of tolerating complete desiccation. Most ... can

withstand a state of dryness for months or even years resuming metabolic activity as soon as they

are moistened again.

a- rhizome b- lichen c- tuber

9- The. .... cuticle covering the plant body resists evaporational losses (e.g. cactus) and

stomata open at night, keeping water loss to a minimum level.

a- thin b - thick c- no

(e.g.

c- roots

10-ln many plants the mucilage gum and tannins are commonly Ibund in

b- hypodermis

l1-ln many xerophytes, the underside of the leaves is covered with matted epidermal .....
(Leaf pubescence). . may also over the entire aerial part of the plant.

a- hairs b- cutinis c-r-nucilage gum

stems are commonlv called

c- trichophyllus

13-... commonly found in xerophytic leaves layer than in mesophytes. It is either found

in-groups or in continuous sheets (e.g. in Ammophila),

a-Parenchyma b- Sclerenchyma c- Collenchyma

. .... as needle leaves ofl4-Xerophytes with reduced leaves are known as

gymnosperms.

a- mi'crophyllous b- malacophyllous c- sclerophyllous

characteristic to many flesliy

c- sclerophyllous

l5- The presence of storage tissues and mucilaginous substances are

xerophytes (.

Bandsia leaf).

a- epidermis

l2- Xerophytes that possess abundant hair on their leaves and

. xerophy.

a- monophyllus b- diplophyllus

.. )

b- malacophyllousa- naicrophyllous



l6-... .... is the suberization of cell walls of outer layer of the root cap and the region

where the exodermis begins to form.

a- Microphyllous b- Malacophyllous c- Metacutiztion

17-... ...... plants possess an extraordinarily high aflinity fbr COz and a low.-.largely

temperature-independent COz compensation point, which usually Iies below the limits of

determination.

a- Cr b- C+ c- CAM

l8-The grasses (family Poaceae or Gramineae) and sedges (family Cyperaceae) comprise roughly

79o/o of the total number of.. ....species.

a- C: b Cq c- CAM

19- Succulents (e.g. Opuntia ficus-indica) are able to store large amounts of acids, particularly

malate, in their.

a- roots b- llowers c- fleshy leaves or shoots

20-... .. of productivity is the ratio between (aboveground) gain in biomass and

loss of water during the production of that biomass; the water loss may relbr to total

transpiration.

a- Water use efliciency b- CAM c- C'r

to environmental stresses including drought and salinity.

a- Glucose b- Fructose c- Abscisic acid

22-... ......is defined as the lowering of the solute potential in response to water stress,

or it is the net accumulation of solutes after the plant has been exposed to drought.

a- Osmotic adiustment b- Metacr-rtiztion c- Trichophyllus

23-Accumulation of ... ...;.. under water stress has been taken as an index for

determining the drought tolerance potentials of many plants'

b- fructose c- amino acidsa- glucose . b- tructose

24-... ....... accumulation seems to be a nitrogen source available for recovery from stress and

for restoration of growth.

a- Proline b- Cutin c- Subrin



25- Accumulation of .... under draught stress, may play a role in osmoregulation

and service as available sOurce ofcarbon and nitrogen Phanerophytes.

a- glucose b- fructose c- amino acids

26- Drought-escaping (arido-passive) are plants have high stomatal conductance and high rates of
photosynthesis and transpiration when water is available but lose (shed) their leaves and enter

dormancy under conditions of low water potential.

a) True

b) False

27-Geophytes have underground organs full of water During the rainy season they sprout

immediately, utilizing stored carbohydrates and soon flowers and bears fruits.

a) True

b) False

28- Drought-Deciduous xerophytes are plants have high stomatal conductance and high rates of

photosynthesis and transpiration when water is available but lose (shed) their leaves and enter

dormancy under conditions of low water potential.

a) True

b; False

29- Drought-Resistant Xerophytes Plants that cannot escape periods of drought can pdapt to thbse

conditions by avoidance and/or tolerance.

a) True

b) False

30- Arido-tolerant are the plants can avoid and delay the drought by the mechanisms that enable the

plant to maintain favorable tissue water content as long as possible despite dryness of air and

soil.

a) True

b) False

31-Arido-passive are drought tolerance refers to the

protoplasm to endure severe loss of water.

a) True

b) False

species specific and adaptable capacity of



32-Reduction of water loss, through increasing diffusion resistance of the shoot surface (closure of

stomata and effective cuticular protection against transpiration as will as a rise in the abscisic

acid (ABA) Ievel in the plant).

a) True

b) False

33- Reduction of the transpiring surface by folding and rolling up of the leaves (e.g. grasses). and

abscission ofleaves.

a) Trr-re

b) False

34- Water storage within the storage tissue and massive organs (trunks and larger branches of trees'

and underground storage organs ofherbaceous plants) beconre very significant during prolonged

drought.

a) True

b) False

35-Water conducting capacity is decreased by enlarging the area of the conducting system (more

xylem, dense leaf venation) and reducing the transport distance (shorter internodes).

a) True

b) False

36-The succulent water-storing species fonn a very distinct ecological group of desiccation avoidant

xerophytes. They can survive long periods without any external water supply and remain

metabolically active during drought.

a) True

b) False

37- Tolerance of desiccation is rare in vegetative parts of plants, while numerous at other organisms

such as yeast cells, bacterial and fungal spores.

a) True

b) False

38- Deep and vigorours root system" decreased etliciency o1'moisture absorption.

a) True

b) False

39-presence of multiple epidermis in order to the protection against high evaporate damaged in some

xerophytes (e.g. Casuarina).

.a) True

b) False



40-ln many xerophytes in addition to a cutinized epidernris, single to multilayered hypodermis is

also present as in Banksia leaves.

a) True

4l- ln many cases it may present a sheet of fibrous tissue or a layer of sclereids in many xerophytes.

a) True

b) False

42-In many plants the mucilage gum and tannins are commonly fbund in Phloem (e.g. Bandsia leaf).

a) True

b) False

43-In many xerophytes, the underside of the leaves is covered with matted epidermal hairs (Leaf

pubescence) Hairs may also over the entire aerial part of the plant.

a) True

b) False

44- Xerophytes that possess abundant hair on their leaves and stems are commonly called

monophyll us xerophytes.

a) True

b) False

45-The functions of lrairs include hindrance of the dilfusion of gases across the leaf air interface"

thus they will prevent rapid evaporation through stomata and reduce air movement then prevents

water loss.

a) Trr.re

b) False

46- The functions of hairs include increase of light absorption during condition of high temperature

and drought.

a) True

b) False

47- Parenchyma commonly fbund in xerophytic leaves layer than in mesophytes. It is either tburnd in-

groups or in continuous sheets (e.g. in Ammophila).

a) True

b) False



48- The xerophytes that posses heavy sclerification of the leaves are known as sclerophyllous

xerophytes

a) True

b) False .r

49-Small Specific Leaf Area (SLA). This phenomena is characteristic lor xerophytes by rolling of

the leaves or reducing them surface.

a) True

b) False

50-Xerophytes with reduced leaves are known as microplryllous. as needle leaves of gymnospenrrs.

a) True

b) False

Oral Exam

51- The presence of storage tissues and mucilaginous substances are characteristic to hydrophytes.

a) True

b) False

52-In the xerophytic leaves the palisade is abundant and compactly arranged (6.9. in Banksia leaves)

to improve the photosynthesis during drought.

a) True

b) False

53-Metacutiztion is the suberization of cell walls of outer layerof the root cap and the region where

the exodermis begins to form.

a) True

b) False

54-Photosynthesis is less sensitive to dehydration than other metabolic process (e.g.respiration).

a) True

b) False

55-There are two concentrically arranged cell Iayers around the vascular bundles in Ca plants.

a) True

b) False



56-Cl plants (e.g. Leptadelia. Capparis" etc) have photosynthetic pathway less adapted to drought

conditions than that in C4'plants (e'9. F' Poaceae)

a) True

b) False

57-Ctplants showed that rebulose biphosphate carboxylase oxygenase (RUBISCO) and the other

enzymes of the Calvin cycle are exclusively located in the chloroplasts of bundle sheath cells'

a) True

b) False

5g- CAM plants able to fix COz in dark during the carboxylating part of'the C+ decarboxlate cycle-

a) True

b) False

59- High water use efficiency (WUE) refers to the amount of water lost during the production of

biomass or the fixation of COz in photosynthesis'

a) True

b) False

60- Water use efficiency (WUE) of plants depends on stomatal conductance and on differences in

vapor pressLlre in the leaf-s intercellular spaces and that in the air.

a) True

b) False

With my best wishes

Prof Dr. Hansa Ksmsl Galal
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QI. choose the correct answer for the fbilolving: (50 Marks) Final

1- The species ....' ....... sltorvs l'ragmentingsubstratc m,vcelia anct timitecl aerial mycelia.

a-lVctcardict b- Srreptonryces c- Actinomyccs c|-'l' h u' ttt tt tn o n o s p o t' ct

2- 'the antibiotic .. .., rvas the rirst to treat tulrerculosis

a- streptomycin b- I(arramycin c- Neomycin d- Tetracycline

l- Thc first chcmical synthesizccl antibiotic ryAs

a- Kanamycirr b- Chlolanrphenicol cl- Strcptonrycin

4- Tlre common scab disease in bect cnused by Sreptom.ltces .. ..,.....

a- ,vccrbies b- enclus c-.fi"aidae d-unlibiotictr,y

Assiut University
Faculty of Science
Departrnent of Botany & Microbiology

Actinomycosis caused by ., .

a- Actinomttces' isruelii b- Ac,tinoml,ce,s nteyeri

Antibiotic ... used in typhoid tre*rtment
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c- Nocctt'tlia sp. d- lvlycnhxcteriunl

zr-l(anamycin b- Chloranrphenicol c-Teh'acycline d- Streptomycin

7- 'l'he main feature of proharyotic organisms is

a-absence of protein syntlresis

c- absence ofnuclear envelope

8- Bnzymes arc chemically ..

a-lipids b-carbohy'drates c-proteins d-sterols

9- B-lactam ring is present in ....

a- Strepton-rycin

l0- Ziehl-Ncelson stain is a

b- Neomycin c-'I'etracyclinc d- J'hierranl cin

c- counter stain
1.

b- absence ol'nuclc'ar nraterial

d- absence o{' loconrt.rtion

a-simple stain h- diflbrential stain d- none ofthese



l1- Ariel mycelia are called hyphae.

a- prlmary b- reproduclive c-substlate d-all of these

12- Xl.ycobetcterium tubercutosH is ... ..,. bacterin and gron' in 'contlition

a- G+ve- anaerobic b- Acict fast - anaerobic C- Acid thst-aeLobic d- G-ve- auaerobic

13- Actinonryces isroelii live in .. . . ..condition.

u- Aerobic b- Anaerotric c- Facultative anaerobic d-Microaerobic

14-'Ilre spores of I'hermonunospor$ are called

a- Zoospores b-Arthrospores C-Sporangiospores ci-Aletrriospores

I 5- Indol acetic acid (IAA) producecl in the dependent of ', ' ' '. . '. "

a- Glutamine b- Tryptophan C- Inclole ci-Pyruvate

l6- The sporangiospores of Franki{t ulni are and . . . . ..,'

a- Circular and nonmotile b- circllar dncl motile c- imegular atrd nonnrotilc d- irlegurlar and rrotile

l7- Nonacicl fast bacteria appear .. colour with Ziel-Nelsson stain.

a- red b- violoet c- blue d-yellow

1 8- In diagonosis of actinornl'cosis appcflr of . , . . ' ' '. granulcs,

a- n'oll b- sulfirr c-copper d-zinc

l9-siderophore is a ........... structurewith ... molecular rveight

a-biological-low b- biological-lrigh

20- Coreno hacteri u m d i p h th e rioe causin g

c-chemical-high d- c[emical-low

a- typhoid b- diphtheria c- Nocarcliosis ci-tttlrelculosis

2 1 - 'Ihe enzyme . . . ... responsiblc for starch hydrolysis

a-cellulase b-hydrogenase c- nitrogenase d-amylase

22-Nitrogease considers ils tltl ... ....'. enzynre

a-oxygen resistt'rnt b-hydrogen sensitive c-oxygetl seirsitivc cJ- all oi'thesc

23- Sidcrophores considcr as . . . . . .. .. mcchtrnism on plant grorvth

a-direct b-indirect c- both direct and indirect d- all of these

24-T'he lipids on the mcnrbrunc of tliazovcsicle of lrronkio called .....

c-sterols

2

a-hopanoicls b-bialaphos ci- nonc'of tlrese



25-Some Frankicr strains have abilitl'to sccrete...,. Ilnz-vnrcs

cl- all ol'tlresea-cellulases b-pectinases c-proteinases

26-htN2-fixation' .!.,...,..,.. Produled as a byprocluct

d- none ofthesea-nitrogen b-carbon c-hyclrogen

27- Actinobactcria have ability to secrete ... ' ' " ' Enzymes

a-cellnlases b-pectinases c-keratinases d- all ol'these

28- Strepto,nyces . .,. rcsponsibles tbr a distinct soil odor

tr- ft'acliue b-gri.;eu.t c-unlibiolittu,s d-venezuelae

2ct- Streptonqtess .... producc boromycin

a- .fradiae b-gri.seus c-ctrttibiotic'rt's t|- venc:ttaluc

30- Strepto,nyces . '. produce chloramphenicol

a- .fi'aditrc b-griseus c-crnlibiotictts d- vanezuclue

3 1 - Streptonxyces griseus procluce

a-streptomyctn b- Chloramphenicol c- Neomycin d- bialaphos

32- Strcptomycin bclongs to thc antibiotic class.., . ' '

a-aminoglycosides b-macrolicles c- lipopeptide d- chloramplrenicol

33- Boromycin belongs to thc antibiotic class, ' " "

a-anrinoglycosides b-uracrolidcs c- lipopeptiiie cl- tetracyclines

34- Streptotnyces . prOduce the natural herbicide bialaphos

a-./iadiae b-gri,retts c'-snlibioiic'tts el- hyS4roscttPictts

35- Actinobactcril ar.e chain-forrning bactcria that rcsenrbtes in structure rvith

a'algae b-archea c- hyphe of firngi c'l- angiospernt

36- The habitat tbr the Actinontyces israelii is . ' "'

a-Anal canal b- genitaltr:ai:t c- oral cavity cl-skin

37- Actinomycetcs are l<nowtl tls '. '.

a-fimgi b- algae c-archaea d- eubacteria

38- Whnt type of actinobncteria has mycolic acicl in their outermost metnbrrrne

a-Crn"vnehctctet'iltt11 b- Strcplont.)ryes c- Mycoltttcterium cl- Actinomyces

rl

I

i
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39- What trvo distinct characteristics are typical of bacteria in the actinobacteria group

a-Gram negativc and low'GCl contcrrt b- Granr negative ancl liigh GC content

c- Grarn positive and low CiC content d- Granr positive and lrigh GC content

40- Streptomyces produce the antibiotic lomofirngin

alrldiae b-griseus c-antibiolicus cl-Jomondensis

4l- Strepttsmyces platensis produce thc antineoplastic drug .., ,..

a-bleonrycin b-neonrycin c-nrigrastatin c1- actionmycin

42-... . spp.have tubulilr sporangia ancl aleriosporcs on the substrate nrycelium

a-Rhodococcus b-Nocctrdia c-Daclylos:ltorcutgium d-Arlicromonospora

43- .,....... spp. have rapidly lragrnenting substrate mycelium

a-lllndococcu.s' b-Nocctt tlict c-[)uct.ylo,sporctngium d-fi{icromonosporu

44- Example of actinobacterial as a normal flora of oral cavity knorvn as , . . .. .

a-firngi b-hyphae c- Actinomltces israelii d- Noc'urcliu crsteroic{,s'

45- Fanrily streptomycetaccac incluclc

a-Streptontyces b- Slreptouciclilthilu,t c-Kilu:;cttosptsru d-all of these

46- Streptonryces' ...,.., i., Produce Brythromycin

a- platensis b-endus c-crylhreu.s d- griseus

47- The following chemical structure is ...,......,

NHr

e

a-arninoglucoside b- tetracycline c-B-f'actam d- ruacrolicles

48- Thc spores ol Streptomyces 
^re 

called

b- Zoospores b-Arthro.spores C- Aleuriospores d-Sporangiospores

49- I'roduction of antibiotics considcr as . .. . . ... mechanism on plant grorvth

a-direct b-inclirect c- both direct and indirect d- all the above
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50- The following chemical structure is

a-anrinoglttcoside

HaN

b- tetracycline c-p-Lactam d- macrolides

Q2. Choose truc or lhlse answer lbr the following: (30 Marks) Midterm nnd oral

51- aminoglycosides antibiotics act as bactericiclal agents a-True

52- Macrolides antibiotics act as bacteriostatic agettts a-True

53- PGPR are small molecules that aflect plar:t growth ancl clevelopnlent al

a-T'rue

54-lteproductivehyphaecalled spore-bearingmycelir'rm a--frue

55- Aerial hyphae are slencler" transparcnt' ancl phase-clark

56- Frcmkict alnihas Plasmids

57 - Frankia alni canfix nitrogen in the soil and in plant

58-The vesicles of Frctnkietcan gro\ ancl give hyphac

59-Diazovesicles of Frankia alni appearonly in N-defllcent and synrbiotic c'ondition'

a-"frue

a-True

a-l"rtte

a-'l'rtte

a-True

64-Al1 sporangiospores in the sporiitrgium ol' lircmkiu have the same size

a-'l'nte

a-J'rue

a-"1'rue

a-True

a-'l"rue

b-False

b-False

vcry hi gh concentratlons

b- False

b- False

b- False

b- I'ralse

b- False

b- False

b-False

b-Falsc

b-False

b-False

b-False

60- Actinobacteria at'e endospore fornring bacteria

6l - All Actirtobacteria are aerobc's

62- All Actinobacteria are slow growing

63'All streptomyces spp, are aerobes

t;-Iralse
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65-Plrosphate soltrbilization by Slreplomyr.'s,l'occLlr by secletion of ot'ganic

a-True b-False

66- Sidrophores function is only fol iron acqr-risition

67 - S t r e pt o nry c e.,\ spp. produce ort ly anti biotics

68- Actinobasteria prefer alkaline growth condition

69- In actinorrycetes only Frunkia able to fix nitrogen

T0.fin,epttlacid'ipllilu,sprei'craIl<alinegrowtlrcorrclitiorr

71- MycrtbacteriLttll spp. are strictly anaerobes

12-Thematurc spore-bearing hyp[ae of actilobacteria can not be seen by light microscope

a-True'

a-T'rr,te

a-True

a-True

a-T'rue

a-Trttc'

b-False

b-False

b-False

b-False

b-False

b-False

b-False

b-Falsc'

b-lalse

b-F'alse

b-l;alsc

b-False

b-false

b-F alsc

b-False

a-'frtte

73- All actinobacteria able to plocluce melarloid pigments a-'l'rue

74-'fhe reproduction in actinobacteria occurs by binary fission a-J'rue

75- Chemotaxnomy is trseful irr classification ancl iderrtificati", ":rj:"bacteria

7 6- Su.eptotllycesspp. protluce abottt 80% ol natural antibiotics a-'l rue

77 - Kitctsctlospor(tspp. have neso-A2 diamipopimelic acicls ip tlieir cell wall

a-True

et-'frtte

a-'l'rue

80- The production of spores start with tire formation of sack-like structure

a-True

78- Some actinobacteria are fast gLowing

79- Frsnkia /lve symbiotically with legumes

Best wishes
Prof. Naeima Yousef
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Shade,thg gorF,ct answer (lmark x 501
1- In secondary lymphoid orgrns, paracortex contains:

a) B cells

b) B cells and T cells

c) Plasma cells

d) T cells

2- Adhesion molecules can control leucocyte migration by:
a) Agglutinating pathogens in the tissues

b) Binding to ligands on the vascular endothelium :

c) Binding to specific antigen

d) Changing lymphocyte survival

3- C3 is able to bind on a microbe that witl make it more attractive for phagocytosis. This
process is

a) Agglutiiration

b) Complement activation

c) Neutralization
d) Opsonization

4. Which is an effector cell involved in ADCC of viral infected cells?
a) B cells

b) Helper T cells

c) Natural killer cells

d) Regulatory T cells

5- If a per$on had a genetic defect affecting perforin production, which cells and immune
function would be affected?
a) Cytotoxic T cells and natural killer cells/cell killing
b) Eosinophils and basophilVgranule production

c) Macrophages and neutrophils/phagocytosis

d) Mast cells/fusion of granules to cell membrane

6- Which non-specilic defence cells specialize in attacking cancer cells and virus-infected cells?
a) Cytotoxic T lymphocytes

b) Helper T lyrnphocytes

c) Macrophages

d) Natural killer pells

7- A complement component which is strongly chemotactic for neutrophils is:
a) C3

b) c3b
c) C5a

d) csb



8-

9-

A protein molecule usually contains multiple:
a) Epitopes

b) Superantigbns ,

c) Carriers

d) Paratopes

A substance that can evoke either humoral or cell mediated immunity is termed:

a) Immunogen

b) Hapten

c) Epitope

d) Adjuvant

10-An example of a cytokine produced by activated macrophages with a major role in the innate

immune response is:

a) lL-17

'Jiil
d) TNFa

l1-Antibody-dependent cellular cytotoxicity (ADCC) is the process by which natural killer cells

destroy infected cells, identified by what immunoglobulin on the surface?

a) tge

b) lge

c) IsG

d) tgtvl

12- The sequelae associated with exposure to superantigen is due to release of large amount of:

a) Cytokines by T cell

b) Cytokines by B cell
c) Cyokines by macrophage cell

d) Antibodies

13- Cross reacting antibody is demonstrated by antibody binding to:

a) lmmunogen

b) An antigen that is structurally.similar to the immunogen

c) Hapten

d) Cell surface marker

14- The complement pathway initiated by spontaneous hydrolysis of C3 to generate C3b is
l:termed:

a) Classicalpathway

b) Alternative pathway

c) Lectin pathway

d) Immune complex pathway

15- Phagocytss ingest particular matter.into cells for degradation. Which of the following is NOT

considered a phagocyte

a) Macrophage

b) Neutrophil

c) Eosinophil

d) Lymphocyte

16- rilhich of the following key components of the complement pathway can be activated by the

Iectin, classical, and alternative pathways?
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a) cl
b) c3
c) c5
d)c

17- B cell recePtors consist of:

a) IgM Only

b) IgD only :

c) Both IgM and IgD

d) Both IgM and IgE.

18- The first immunoglobulin class produced in a primary response to an

antigen is:

a) IgA
b) IeG

c) IgM

d) IgE

19- The most abundant immunoglobulin class in serum is:

a) IgA

b) IgG

c) IgM
d) IgE

20- Papain can digest the entire IgG into:

a) Two Fab fragment and one Fc fragnent.

b) One Fab fragment and one Fo fragment.

c) Two F (ab') 2 fragment and one Fc fragment'

d) One F (ab') 2 fragment and degraded Fc'.

21- The specificity of an antibody is due to:

a) Its valence

b) The heavY chains

c) The Fc Portion ofthe molecule

d) The variable portion of the heavy and light chain

Z2-TheIg which serves an important effector function at mucous membrane surface is:

a) IsA
b) IeG

c) IgM
d) IgE

23- Monoclonal antibodies recognize a single:

a) Antigen

b) Bacterium

c) Epitope

d) Virus

24- Which of the following is NoT true when comparing primary immune response to subsequent

(secondary) immune resPonse?

a) Primary response takes 5-10 days

b) Secondaryresponse takes 1-3 days

c) Primary response has IgM as the major antibody class

d) Primary response has a high affinity for antigen
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25- The T cell subset induced in extracellular bacterial & fungal infections is:

a) THl cells

b) TH2 cells

c) THIT cells

d) T cytotoxic cells

26-The CD4 + T cell subset responsible for Immune response against tumors and intracellular
infections is:

a) THI cells

b) TH2 cells

c) TH17 cells

d) T cytotoxic cells

27- Which of the following immunoglobulin is the most abundant immunoglobulin in newborns?

a)IgA
b)IgM
c) lgc
d)lgn

28-Suppression of Th2 by Thl cells may be mediated by:

a) lL-?
b) rL-3

c) IL-4
d) IFN y

29- CD40 Ligand (CDf 54) is expressed by which of the following?
a) B cells

b) Dendritio cells

c) Resting T cells

d) Activated T cells

30- cD152:
a) Binds toBT &. prevents CD28 costimulation,

b) Is expressed by APCs

c) Provides costimulatory signals to B cells

d) Tranduces the specific signals from TCRs 9-

31- T cell surface receptors for antigen partly recognize:

a) Antibody

b) Cytokines

c) rL-2
d) MHC molecules

32- Proliferation of activated T-cells:

a) Is stimulated by a single specific signal induced by engagement of the T-cell receptor.

b) Is unaffected by anerry.

c) Requires both the specific signal plus costimulation from 87,

d) Requires only binding of costimulation from APC.

33- T-cell CD40L provides a costimulatory signal to:

a) Activated T cells

b) B cells

c) NaiVe T cells

d) NK cells



34- The most effeetive APC for naive T cells iir cell-mediated immune response is the:
a) B lymphocyte.

b) Dendritic cell.

c) Macrophage

d) Neutrophil

35- The cytokine produced by the Thl cells which is most involved in T eell proliferation and

differentiation is:

a) rl-r
b)tr-z
c) rcr-B
d)rNna

36- The cytokine produced by the Thl cells which is most involved in macrophage activation is:

a) mN-y

b)rr--z

c) rcr-p
d)TNFo

37- Which of the following components of the adaptive immune system causes lysis of virally
infected cells and the release ofcytokines?

a) Activated B cell (plasma cell)

b) CD4+ activated T cell

c) CD8+ cytotoxic T cell (CTL)
d)BandC

38- The _ T cell-APC interaction is MHC -restricted, and

interaction is MHC -restricted.
a) CD4+; Class I; CD8+; Class II
b) CD4+; Class II; CD8+; Class I
c) CD8+; Class I; CD4+; Class II
d) CD8+; Class II; CD4+; Class I

the_Tcell-targetcell

39- A Delayed hypersensitivity reaction is characterized by:
a) An infiltrate composed of helper T cells and macrophages

b) An infiltrate composed of neuhophils
c) Edema without a cellular infiltate
d) An infiltrate composed of eosinophils

40- A positive tuberculin test is an example of:
a) Type I
b) Type II
c) Type III
d) Type IV

41- rffhat is the function of major histocompatibility complex (MHC) molecules?

a) Present sugars to T cells

b) Present peptides to T cells

c) Create holes in the membranes of bacteria

d) Lyse foreign antigens e. Phagocytize foreign antigens

42- Type IY hypersensitivity
a) is mediated through antibody- antigen response



b) typically occurs within few hours after contact with the antigen

c) is initiated by sensitizedT cell reacting with the antigen

d) can be passively transferred by serum

43- Tissue injury in cytotoxic hypersensitivity reaction is initiated by .

a) Ab interfering with the functioning of biologically active substance

b)Antigen reacting with cell bound Antibody

c) Ab reacting with cell bound Ag

d)Formation of Ag-Ab complex
44- During $pe I hypersensitivity reaction, the mast cell are

a) deshoyed

b) activated

c) degranulated

d) lysed

45- A living microbe with reduced virulence that is used for vaccination is considered:

a) Denaturated

b) Virulent

c) Attenuated

d)toxoid
46- Which of the following is a combined vaccine?

a) Hepatitis B vacoine

b) UiU vaccine

c) Var vaccine

d)oer vaccine

47- All the given vaccines are attenuated or inactivated whole pathogen except......

a) salk

b) Sabin

c) Hepatitis A

d) Tetanus

48- Passively acquired immunity:

a) Involves active generation of antibodies by the individual

b)Does notdepend on the type or amount of immunoglobulin

c) Of tong duration

d)May be brought about by the administration of preformed antibodies

49- Naturally acquired active immunity would be most likely acquired through which of the
following processes?

a) Vaccination

b) Drinking colostrum

c) Natural birth
d) Infection with disease causing organism followed by recovery

50- In passive immunization, immunoglobulins are made:

a) In a laboratory from deactivated viruses and bacteria

b) From the plasma of a person in the acute phase of an infectious disease

c) From the pooled plasma of blood donors

d) From protein produced artificially in a laboratory
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Part II: Oral, Midterm and activities Sheet

Shade (T) for true statement and (F) for false statement (30x I mark)

51- Human antibodies are claSsified into five isotypes (IgG, IgA, IgM,IgD and IgE) according to their

light polypeptide chains

52- Secretory IgM provides the first line of defense against local infections at the mucosal surfaces

53- In the secondary immune response antibody concentration is very low and it persists for long

periods

54- HAT culture medium supports the growth of fused hybrid cells but not single parental cells which

die out

55- In the classical complement pathway all components [C1-9] are activated which ends with the

production of the membrane attack complex (MAC)

56- The binding of C3b to its receptors on the surface of activated B cells greatly enhances antibody

production

57- T cells can only see and respond to antigens associated with MHC molecules on antigen presenting

cells

58- Cytokines from TIl2 (IL-2, IFNT) causing proliferation of TC which kill the target cells by perforins

& granzymes or Fas-FasL

59- Penicillin, anesthetics and insect venom are common antigens associated with Type I

hypersensitivity

60-In Type IV hypersensitivity Activated ThiT secrete Il-17 that recruits neutrophils and induce

inflammation

61- Secretory regulatory cells secrete IL-10 and transforming growth factor (TGF)-B

62-Adhesion molecules can control leucocyte migration by Binding to ligands on the vascular

endothelium

63-Macrophages cells utilize reactive oxygen species and lysosomal enzymes to kill pathogens

64- Natural killer cell is an effector cell involved in ADCC of viral infected cells

65-Molecules directly involved in NK cell mediated killing include Crranzyme A and B

66- Amolecule that interacts with MHC outside peptide binding groove is called Super-antigen

67-C3b is a complement component that acts as an opsonin,

68-The membrane attack complex in the complement pathway consists of C3b3b, Bb

69-8 cell receptors consist clf IgM only

70-The T cell subset induced in extracellular bacterial & fungal infections is T cytotoxic cells

71- T cell receptor is composed of a dimer of alpha (cr) and beta (B) chains which is

non covalently associated with CD3 complex.
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differentiation is IL- I

73- Acquired immunity donot discriminate between self and non self antigen

74- Adjuvants boost the immune response when an Ag has low immunogenicity .

75- NK cells plays a similar role of cytotoxic T (Tc) cells but unlike Tc cells its action is not

restricted by MHC.

76- Antibodies that coat infected cells or tumor cells can be recogni zedbyFc receptors expressed

on macrophages

77- Movement of cells toward objects in response to chemical agents called chemotorins

78- Digestion of engulfed material inside the phagolysosome occurs by Orygen-independent

killing mechanisms only

79' Ciliaof the epithelia lining respiratory tract passages remove trapped microbes is a type of the

physiological barrier

80- Magic bullet" therapy is done by using monoclonal antibodies to tumour specific anfigens

alone or after coupling to cytotoxic agents
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.

L- organic compounds produced by some ptants of certain genera and
families which are not in manistream of metabolism and appear to have
no direct function in growth and development of ptants and appear to
have no

direct function in grovtrth and devetopmentof plants are called as,
(a) secondary metabolites (b) secondary plant products
(c) natura! products (d) all of above

2. which of the foltowing are not examples of secondary ptant products?
(a) Fats and hemes . (b) Alkatoids

(c) Lignins and tannins (d) Essen iat oils, steroids and rubber
3. secondary plant products are of great importance in commence in
making,

(a) medicinal drugs (b) poisons (insecticides)
(c) flavours and perfumes (d) all of above

4- wtrictr of the following organic compounds are not plant phenotics?
(a) Lignins (b) Tannins (c) Essentiat oils (d) Flavonoids

5- Which of the following pathway is not involved in secondary carbon
metabolism in plants?

(a) Mevalonic acid pathway (b) pentose phosphate pathway

Page 1 of4
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(c) Malonic acid pathway

2

(d) Shikimic acid pathway

5- rne fundamentat 5-c unit of terpenoids (i.e., isoprene) has,
(a) branched carbon skeleton (b) unbranched carbon skeleton
(c) ringed carbon skeleton (d) none of the above

7 - Sesquiterpene contains,
(a) 10 carbons (b) 15 carbons (c) 20 carbons (d) none of

the above

8- lsoprene units are synthesized ill plants from acetyl-coA through,
(a) malonic acid pathway (b) shikimic acid pathway
(c) mevalonic acid pathway (d) all above

9 - Whictr of the following statements is not correct?
(a) All organic compounds containing nitrogen and heterocyclic ring are
alkaloids
(b) Alkaloids are bitter in taste and soluble in most of organic sotvents
(c) Most alkaloids are colourless, crystalline non-volatile sotids and are
optically active

(d) Many alkaloids exhibit important pharmacological properties.
10 - which of the following arkaroids does not contain nitrogen in
heterocyclic ring?

(a) Narcotine (b) Ephedrine (c) Morphine (d) euinine
11- tn ptants, alkaloids usually accumulate in,

(a) young actively growing parts (b) epidermar and hypodermal
cells (c) bundle sheaths and latex vessets (d) all of above
L2- lntobacco plant, nicotine is synthesized in,

(a) leaves (b) stems (c) roots (d) all of above
13- An alkaloid which is known to inhibit mitotic spindle formation in

cells is,
(a) colchicine (b) coniine (c) quinine (d) none of the abvoe

t4 'which of the foltowing alkaloids is not synthesized in opium poppy?
(a) Morphine (b)Thebaine (c) Codeine (d)Atropine

15 - nn example of indole alkaloids is,
(a) pilocarpine (b) reserpine (c) papaverine (d) all of

above
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16 - Approximatety how many alkatoids have been isotated from plants
so far?

(a) s00 (b)1000 (c) 2000 ( d) 3000
t7 - Terpenoid containing atkaloids (sterol alkatoids) occur in ptants in
combination with.

(a) carbohydrates (b) proteins c) both (a) and (b) (d) none of the
above

18 -Most important function of alkaloids in plants appears to,
(a) act as grovrrth hormone (b) provide protection against predators
(c) to attract animals for pollination (d) none of the above

19 - The basic carbon skeleton of ftavonoid is,
(n) c5-c3-c6, (b) [c5-C3-CGIn (c] [c6-C3ln (d) c6, - c2-cG

20 - How are flavonoids synthesized in plants?
(a) By mevalonic acid pathway (b) By malonic acid pathway
(c) By shikimic acid pathway (d) bV both (a) and (b)

2L - which one of the following is not a simpte ptant phenolic?
(a) Caffeic acid (b) Salicylic acid (c) Abietic acid (d) Ferulic acid

22 - Which of the following is buitding block of lignins? .

(a) Coniferyl alcohol (b) Sinapyl alcohol
(c) p-Coumaryl alcoho! (d) All of above

23 - Primary function of lignino in ptants is,
(a) to provide mechanical support to plant
(b)to provide protection from physical, chemicat and biological

attack (c) both (a) and (b) (d) none of the above

24- Flavonoids are phenolic compounds that contain,
(a) 1s - C (b) 10 - C (c) 30 - C (d) none of the above

25 -wtrich oi the following is not an important monoterpene component

of conifer resins?
(a) Myrcence (b) Menthol (c) a -pinene (d) Limonene

25 -Essential oils such as peppermint oit produced by nowering plants
have,

(a) insects repelling property (b) insects attracting property
(c) insecticidal property (d) none of the above
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27 -wonoterpene estefs catled pyrethroids, which occur in leaves and
flowers of clllY-santhemum are used on commercial scale in making,
(a) perfumes (b) medicinal drugs (c) insecticides (d) all of above
28 ' Gossypol, which is found in cotton plants and provides resistance to
insects, fungal and bacterial pathogens is a,
(a) monoterpene (b) sesquiterpene (c) diterpene.
(d) sesquiterpene dimer Abietic

QZ : Mid TERM ( 20 Marks )

Write on :

1- Mevalonic acid pathway of the synthesis of 5-c units of terpencs
from acetyl-CoA in plants.
2- Physiological role of akJaloids in plants.

========= == ====== =====

( 10 Marks ) .Q3 : ORAL AND ACTIVITY

Write On :

Biological Functions of phenolic compounds occur in plants as secondary
metabolits

GOOD LUCK Prof.Dr. M. A. ZIDAN
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O1: Choose the correct answer:

1. A complex mixfure of algae, cyanobtcteria, heterotrophic microbes, and detritus thnt
is attached to submerged surfaces in most aquatic ecosystems. They usually present
in the shore line zone

A. Periphyton
C. Planktons

2. Fungr and ftrngus-like organisms, which also are significant in nutrient cycling

C. Binaryfission D. BothA, B
4. Virus particles consisting of nucleic aeid within either a helical or polyhedral core and

surrounded by an envelope

A. Bacterioplankton
C, Mycoplanftton

3. The envelope of enveloped virus
mennbrane by

A. Budding

A. Enveloped virus
C. Capsid

A. Yibrio cholera
C. Clostridium bo tulinum

8. Diarrheal disease is caused by
A. E. coli

B. Benthos
D. Both A&C

B. Phytoplankton
D. Zooplankton 

:

particles is usually derived from a host ceII

B. Fragmentation

B. Binal virus
D. None of them

B. Fungal infections
D. Viral infections

B. P la smo diutn game t o cyt e

D. Both D&C

B. Salrnonella typhi
D. Both D&C

B. Salmonella typhi
D. Both A, B

5. The causal agents for amebic dysentery, and African sleeping sickness.

A. Protozoan infections
C. Bacterial infections

6. Sleeping sickness is caused by
A. Trypanosoma brucei
C. Giardia intestinalis

7, Botulism is gastrointestinal food/water,borne caused by

C. Giardia intestinalis
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11' Mieroorganisms break decompose dead leaves, twigs and animals, refurn nutrients to
the soil using enzymes.

10. Adsorption technique for water treatment is one of
A. Physical methods
C. Biological methods

9. Physical methods for water treatment includes
A. Filtration
C. Degradation

A. Decomposers
C. Biotrophs

12. The causal agenr for poliomyelitis
A. Polio virus
C. Hepatitis B

A. Periphyton
C. Planktons

15. Strepococcus Wrogenes causes
A. Strep throat disease
C. Infantile diarrhea

16. Photoautotroph, chemoautotroph,
ecosystems, such as heliobacteria;
sulfuric bacteria are called as

A. Allochthonous bacteria
C. Pathogenic bacteria

B. Precipitation
D.BothA&B

B, Che,lnical methods
D. Both of them

B. Autotrophs
D. Both A& B

B. Rotavirus
D. None of them

B. E. coli
D. BothofA&B

B. Benthos
D. Epiphytons

B. Malaria disease
D. None ofthem

chemoorganoautotrophs bacteria in water
nitrifying bacteria; ferruginous bacteria and

B. Autochthonous bacteria
D. Bothof A&B

B. Biosorption
D.BothA&B

B. Rota virus
D, None ofthem

as foreign communities and are abundant

B. Autochthonous bacteria
D. Both of them

13. Spore formers indicate for old fecal contamination
A. C lo s tridium perfringens
C. Streptococcus

14. The community of organisms which live on, in, or near the seabed (bottom) and near
marlne sedimentary environments. ;

17, The viral causal agent for infantile diarrhea
A. Polio virus B. Rota virus
C. Hepatitis B D. Both of A&B

18. Biological methods for water treatment includes

19. The viral causal sgent for enteric disease with symptoms characterized by diarrhea,
vomiting, abdominal discomfort, and fever

A. Biodegradation
C. Filtration

A. Polio virus
C. Hepatitis B

Bacterial communities that are considered
in waters of high fertitity.

A. Allochthonous bacteria
C. Pathogenic bacteria

20.

21. Chronic granulomatous diseasb is caused by
A. Mycobacterium marinum B. Salmonelta typhi
C. Clostridium botulinum D. plasrnodium gametocyte
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22. Complex virus particles that have combinations of helical and polyhedral forms.
A. Enveloped virus
C. Octahedral virus

23. Cholera is caused by
A. Vibrio cholera
C. C lostridiurn bo tulinurn

24. Typhoid disease is caused by
A. Yibrio cholera
C. Clostridium botulinum

25, Virus multiplication process involves
A. Adsorption process

B. Penetration process the viral genome
C. Viral Replication, Maturation and Release of the virus particles
D. All of them

26, Decomposer is important to ecosystems because they:
A. made up of many overlapping food chains

B. converts heat or light energy into chemical energy
I C. gets its elrergy by eating plants or animals

D. organism that breaks down dead plants and animals into simpler compounds

27. Bioremediation is:

B. tsinal virus
D. Bothof A&B

B. Salmonella typhi
D. Both of them

B. Salmonella typhi
D. Mycobacterium marinum

the use of living organisms or their products to degrade waste into less

toxic/non-toxic products

a human made problem. :

nature's way of cleaning itself.

the use of algae or their products to degrade waste into better products

process by which microorganisms conYert Organic nitrogen to

A.

B.

c.'
D.

28. .............. is the
ammonia.

A. Ammonification
C. Mineralization

B. Nitrogen fixation
D. Assimilation

B. Physical
D. Ex situ

29. method, the pollution is eliminated directly at the place where it occurs,
treating the contaminated material at the site.

A. Chemical
. C. In situ

30. The rhizoplane is the..........
A. living part of the biosphere.

B. the root surface including associated soil particles

C. rock and soil part of the lithosphere
D. zone of soil around plant roots

31. A microbiocenosis is
A. an association of organisms within a niche.

B. a group of the same species in an area.

C. the organisms found in a particular altitude and latitude.

D. a collection of populations of different speeies of microorganisms
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33. In bioremediation process, microorganlsms which are usunlly a transient member of a
eommunity termed rs........ -..

32. Two biotic factors that affect an ecosystem are:
A. temperature and animals

C. water and bacteria

A. producer

C, autochthonous

34, chemically synthesized
nature.

A. heavy metals
C. pollutants

3, ffffiil'smarrer 
than

43. The microbial ecosystem of soil includes
A. biotic components of soil
C. A&B

44. Which of the followlug fungi on infecting
phosphorus and other nutrients?

t';:#try;;:;:;'visiae

35. Factors effecting on bioremediation.........
A. pollutants
C. eirvironment

A. mineralization
C. biodegradation

37. Cation Exchange Capacity increased in ...,..,.....soi1
A. saline
C. basio

A. Thiobacillus thiooxidans
C. Bacillus

41. Which of the following microorganism
carbon dioxide?

A. sulphate-reducing bacteria
C. aerobic bacteria

B. plants and microganisms

D. soil and water

B. allochthonous
D. endophye

compounds that have never occurred in

B. xenobiotics
D. birds feathers

B. organisms
D. all of the above

B. assimilation
D. bioremediation

B. acidic
D. cold

B. sulphur and phosphorus.
D. both A&B

B. denitrafication
D. mineralization

B. Desulfotomaculum
D. Streptomyces

use H2S as the electron donor to reduce

B. purple photosynthetic bacteria
D. endophyic bacteria

B. generally greater than
D. none of these

B. abiotic components of soil
D. None of the above

crop roots can improve their uptake of

B. mycorrhiza
D. Aspergillus niger

36. In .."............process, harmful substances convert to a less toxic or non- toxic state.

38. elements are dependent ou biogeochemical cycles?

A. carbon and nitrogen
C. iron and zenic

39. Brenking down of nitrates into atmospheric nitrogen
A. ammonification
C. nitrogen fixation

40. Which of the following is capable of oxidizing sulfur to sulfates?

42. The population of algae in soil is .......".... that of either bacteria or fungi.
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45. IVhich of the following is not considered soil "fauna?"
A. anematode B. a mite
C. an earthworm D. an oak tree root

Autotrophs are defined as brganisms thal.--*.-ro.or,-.
A. can live without oxygen
B. do not need to consume any organic carbon

C. require oxygen to live
D. ingest and consume other live organisms

Bacteria, as a gnoup, are responsible for

46.

47.

48. A soup container was forgotten in the refrigerator and shows contamination. The

eontaminants are probably which of the foUowing?

A. denitrafication

C. nitrogen fixation

A. thermophiles
C. mesophiles

A. Themrophiles
C. mesophiles

50. The five main factors of soil formation are

B. sulfur oxidation
D. all of the above

B. acidophiles
D. psychrotrophs

B. psychrotrophs
D. hlperthermophiles

49, Bacteria isolated from r hot tub at 39 "C are probably which of the following?

A. parent material, climate, time, biology, and topography
B. horizons; profiles, humus, texture, and permeability
C. pH, color, texture, porosity, and water holding capacity
D. pH, time, climate, biology, and permeability
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Part II: Mid-term & oral exams:- (30 Marks)

O1; Choose (T) for True sentence or (F) for False {entence:

51' Phsmodium gan etoc@ protozoa c&use malaria disease'

52. Allochthonous are abundant in polluted water such as sulphur purple green bacteria.

53. Coliforms refer to the various genera of the family Enterobacteriaceae.

54' Viruses are extracellular obligate parasites.

55. Chronic granulomatous disease is localized in skin, frequently occurred with
aquarium keepers.

56. Vaccination aims to induce a strong T-cell and B-cell re$ponse against viruses by

using killed or attenuated virus particles.

57, Most of coliforms are present as normal flora of humans and/or animals and are

considered as opportunistic pathogens.

SB. Many organisms adapted to deep-water pressure cannot survive in the upper parts of

the water column.

59" Oligotrophic water trophicity is characterized by high nutrient conientrations and

high microbial richness.

60. The periphyton is an important indicator of water quality that showed responses for

the toxic pollutants.

61. Phytoptanktons are autotrophic, prokaryotic or eukaryotic algae that live near the

water surface'

62. Virions are unable to make copies of them and they must infect a tiving host cell in

order to make more copies of themselves.

63' Giardia intestinalis causes diarrhea.

64. Typhoid disease causes ! severe diarrhea (white rice); Loss of 20 L/day; vomiting and

muscle cramps.

65. Coliforms are facultative anaerobe, Gram negative, non-spore forming, rod shaped,

produce gas antl acid within 48 h at 35 oC and ferment lactose.
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66.

67.

68.

69.

Lignin is the most substance easy to decompose among the plant materials.

Atmospheric COz is fixed into organic compounds by plants, together with
photoautotrophic and chemoautotrophic microorganisms.

Decomposition of cellulose occurs slowly in soils of basic pH.

Competition of nutrient by microorganism is considered one of indirect mechanisms
of biofertilizer.

70' Oxygen concentration and organic nutrient content decrease with the depth soil
increase.

71. fn worm areas, the release of nutrients iuto the soil is slower than cooler areas.

72' In assimilatory sulphate reduction, plants convert sulfate into sulfur containing
amino acid.

73, Precipitation of P in soil is generally independent on soil pH.

14, Air is a carrier medium in which organism cannot grow.

75. Hydrosphere is the land portion of the earth.

76. carbon cycling is not restricted in freshwater marshlands.

77. The phosphorus cycle cycres through only rocks and oceans. 
-'

78. Microbes can be found as onry a decomposer on ar energy pyramid.

79' The major mechanism of mineral phosphate solubilizatiou is the action of organic
acids synthesized by soil microorganisms,

80. Phosphorirs in soil is available to plants in a form monobasic and dibasic phosphate.

Good Luck
Dr. Elhagag Ahmed Hassan Dr. Shymaa Rehan



Ans.wer all the followins ouestions:

Ouestion,l: Chggse the correct answer from the followins:(2S mqrks)

1. Spoiled food considered unsafe because hlgh numbers of spoilage organisms
indicate foodborne pathogen may be present.
a. True b. False

2. In thermophilic microbes, speeies grow between 40 aud 90oC, with
optimum growth at 55 to 65oC.
a. True b. False

3. During food poisoning Symptoms generally occur quickly, as early.as 30
min after ingestion.
a. True

4. Entcrotoxigenic strains af Snph, aureus produce seven different
enterotoxins: A, B, ClrC2, C3, D, and E.
a. Tnre b. False

5. Growth of organism or productlon of todn may not result ln changes in taste or
appearance offood.
a. True b. False

6. Canning proeess designed to destroy endospores.
a. True b. False

7, Ground meats are troublesome source of foodborne infection.
a. True b. False

8. Preservation of food by inhtbttion methods does not necessarily imply the destruction of
organisms.
a. True b. False

9. Dry cure in which the meat or fish is rubbed with salt.

b. False

b, False
uickly.
b. False

b. False

b. False

a. True
Derishabl

a. True

a. True
16. Hepatitis A can cause liver damage.

a. True

11. Bacteria don't grow at room temperature.
a. True b. False

12, Staphylococcas aareus is commonly linked with ground beef.
a. True b. False

13. At refrigeration temperatures, most microorganisms can grodreproduce, but at
a much slower rate than at room temperature.
a. True b. False

14. Symptoms of ^S'alnonella poisoning include respiratory failure.
a. True b. False

15. You can usually tell from a food's taste, odor, or appearance if that food
poses a risk for food-borne illness.

17. Separate cooking boards should be used for cutting rary meat, poultry, {ish vs
raw vegetoblec and fruits.

Faculty of Science
Botany& Microbiology Department

psl'tt{$

X''ood Microbiology (498 B)
Time: Two hours
Total desree: 80 marks

Second semester exam - the academic year 202012021
Fourth Level

Exam date: Tuesd ay, 29 10612A21

10. Perishable foods are foods that decay quickly.



a. True
18. Freezing kllls microorganisms.

a. True

a. True

, 19. Food irradlation to preservefoods is dalgerous-aqd ouflawed by the
government.
a. Tme b. False

20. Most pgople will not experience,a food-borne illness in their ttfetime.

b. False

b. False

b. False
21. Bacteria grows with food and molsture oyer time and some need oxygen.

a. True
b. False

22.1f yolu have a cut on your hand, you should welr a glove white cooking.
a. True
b. False

23. Does reducing the pH of food lower the chanc.es of food sporling?
a True
b. False

24. Microbes cause food to.spoll. i
a. True
b. False

25,.Food preservation improves'on the shelf lifeof products.
a. True
b. False
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Question 2: Put true or false in front of each sentence of the foltowing arnd shadow it in the a nswer
sheet {25 degree, one for each}

Bacteria are important pathogens in food as theyii" gro* in lr* et{, kil *a6actirt,/ ,"d
high osmotic pressure

Fusarium sp. associat;a with rot in

Rhadotorula sp. are pigment forrning yeasts that cause discoloration of *e.t 
"na 

firf.t-{
Aciduric bacteria like Lactobacillus, and Streptococcus sp. are abte to survive at pH .rO (

)

)

Acetic acid bacteria produce large quantities of lactic acid from carbofryOiater -l
Gas-producing bacteria can grow at a relatiuely high osmotic environment

Enteric pathogens including Solmonello sp., Shigella sp., and Vibrio sp. can cause i.'unir;
gastrointestinal infection (

Fecal coliforms like Bocillus sp. used as an index of sanitation

Zygosacchoromyces sp. cause spoilage of high acid foods like ketchups, anU rnayonn: ffi
Butyric acid bacteria as Clostridium butyricum produce butyric acid in iatge amounts ()

Plants produce natural antimicrobial metabolites can increase tf,e presenCe of micro b"r ( )

Chlorine-treated potable water shouldn't be used in processing, warhingii*ltitiil, anO ,r.n
ingredient ()

Water quality, feeding habits, and diseases can change the normal miroUiat types of tisfr
()

solmonello sp., Listeria sF, E coli, clostridiufr Sg., Bacillus sp., yeasts and molds can 1;et in
food from equipment

Ground meat can have 100-1000 microorganisms/gram

Fin-fish and crustaceans can have 100-1000 million bacteriatcells/g

Factors influencing on food microbiology are nutrients, inhibitors or anti-microbiili;, water
activity, pH and oxidation-reduction potential

Free water in a food is not necessary for the microbial growth

The pH range of molds growth is 1.5 to 9,0, while Gram-positive bacteria isr^g to g^S (



Fresh foods of plant and animal origin are in oxidized state because.,of the presence of
reducing sugars, and -SH group of protei,ns (

streptococcus thermophiles has been implicated in cheeses ripening;and flavor (

Acetobocter aceti is used to produce acetic ar;id from alcohol as obligate anaerobes (

Socchoromyces cerevisioe used to leaven brr3s6 and produce alcohrrl ()

Aspergillus niger is used to produce citric ar:id and gluconic acid fr,cm sucrose ()

Penicillium camembertif is used in Camembert cheese and P. caseicolum is used in Brie cheese
()



51. What is common food borrne illness that is identilied coming from u nder cooked

PoultrY?
a. Nitrospira b' Salmonella c' Arquificae

52. i is an illnesrs transported to people by food'

a. Foodborne lll".;t b. Contami-nation c' Iiathogen

53. The deterioration in tlae color, flavor, odor, or consistency of a food

product is

a. Food contamination b' Food poisoning c' Ilood spoilage

54.lilhat is the best w:ay to thaw out frozen foods?

a. Warm Water b' Refrigeratol c' On Counter

55.In what temper?rfirres rloes bacteria grow?

a. 15-35 b' o-4 c'20-60

56.Atypeoffoodpreservationriechniquethatinvolvessealiuglioodinsterilized,airtight
containers:
a. Drying b' Canning c' Freezing

5?. The most common symptonr of food-borne illuess is:

a, kidney failure b' diarrhea c' skinrash

58. Increasing the acid contenr. of a food is effective in preventing the growth

of:
a, Clostridium botulinum b' Salrnonella c' molds

59. The food-borne ilto.r, tb.at caused by a foodservice vrorker coughing or

sneezing on food is:
a. stapnytoiiicus uureus b. clostridium perfritngens c. salmonella

60. what should food han.dtrers do to prevent food alterg,ens from 6eing

transferred to food?
a. Clean and sanitize utensils after use'

b, Buy from approved, reputable suppliers'

c. Store cold firoO at 41'F (5"C) or lorver'

51. Bacieria grow best in forads that have'a pH range of
b. 4.6 - 7,s c.7 - 8.2a. 'z.J - t+.o

62. which of the fcrllowing bacteria ttoes not need oxygen to survive and

grow?
G. Salmonella sPP.

batulinurn
63. \ilhat are the most common symptcrms of food poisoning?

a. Nausea;d ";i;trg 
" 

b' Joint pain c' Headache

64.IIow does iam making d'estroy mieroorganisms? ..
a. Freezing and bottling b. sugariig and bottling c. salting and

heating

65. Exclusion of 
-- 

inhihits the growth of bacteria"

a. Chemicals b' air

a. 2.5 - 4.6

to. Listeria monocytogenes c' Clostridum

c. yeast
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Questioq 4: Choose the coEect qg.twgr: and shadow it in tlre aqgr,ysf shegL

bacterin ins because e;xtra.cellular

bacterla are able to survive in
[c I C. T]rermoduric

bacteria cpnnot g'iow in thq Clostridium
B. Arlaerobic C. IV[icro-ae:robic

one for each

Normally, raw milk contains .... microor.sanisms/ml
,q:ooo_-Te'-soooo 

-Tc. 
s, 

---Grade A pasteurized milk can have standard plate c,.:unts of 20,000/ml and
coliforms/ml

'm--l-c,slLEgg shellcan have . .. million bacteria, however pasteurization can reduce the numbers
to 1000/ml.

eJ 

-T 

c. to
Bottled water should not contain more than .... bacteria and >10 coliforms/l0O ml

E-tq
Natural inhibitors like ..... ... .. .. are found iin eefi. milk" and cloves

- 

,4'+_-_
B. A.eslutinin

The Aw of food from............ ca.g;rffi100

isms with crptimum erowth at
lB. Mesoohiles

lactose
A. S.

....can fennent glucose to lactic and

..can hydrolyze lactose and
A. Kluyveromyces I B. Candida utilis
Tnarxtdnus

....is used for gpilllg ollggg
A. Penicillium Penicilliltm

Good luck

Dr. Amal danial, Dr, Gi'hada Abd-[]lmonsef

A. l0 to 100

A.0.1-0.99
Few foods like clams and esq albumen have oH

c.9 D. 11

35'C called
C,_'Psyqhrc!lgl9! D. Thermotolerant

cosr;ilt, and ferment sucrose and maltose.

Q.Blfi4gbqc,r.9lruql D. Lactococcus lactic
t*etic acids rr,,ithout pror tuvu
g.prfr&lggyqium D. Lactaeoccus lactic

-+Laa^l ^-l ,l

C. Penicillium
earnembertii

D. Aspergillus niger

and blue cheesres

C, Aspergillus;niger D. Aspergillus fiavus



Assiut University

Faculty of Science

Botany & Microbiology
Department

Second Semester: July 2021

The time allowed: 2 hours.

Total marks: 50 +30 Marks

Course: Symbiosis Microbiology (a968)

Ansu'er the following questions; 01 (Final) and Q2 (Midterm, + Oral + Activitv)

Pjrt I: Final&xgm: Ql: C.hoose the correct answer A. B or. C (50 marks)

1. The development of hyphae between root cells in ectomycorrhizae to form a complex highly

brariched structure called.

@ Hartig net @ Arbuscules @ Mantel
2. A myco-heterotroph is the . .,....partner in symbiotic relationship.

@ Fungi @ xinO of cheating @ Parasitic plant

3. Plants oolonized with ericoid mycorrhiza are often perennial shrubs or small trees with

@ Green leavgs @ Terminal buds @ Sclerophylls'Ieaves
4. Endomycorrhrza are included

@ arbutoid @ Ericoid @ Ectendomycorrhiza
5.Trehalose,afungalsugaroforchidmycorrlrize,istranslocatedto'

metabolized into other carbohydrates.

@ Protocorm @ Mantel O Hyphae
6. Asexual reproduction in lichen as a small outgrowth of the thallus is called.

@ Isiaia @ Soredia @ Peritheeium
1. . .. known to occur between roots of adjacent plants, can act as a mechanism for

the transfer of nutrients between hosts.

O Outer cortex@ Hyphal bridges @ Intraradical hyphae

8. The genus ,... do not form intraradical vesicles,

@ Gigaspora @ Scutellospora @ Both A and B

9. The mass of cells that are produced when orchid seed germinates.

@ Protocorm @ Pelotons @ Hyphal coils

10. Commensalism is a relationship between two organisms where one organism. .....
@ Unaffected @ Harmed

11.... ...fungi can be characterized by presence of a

penetration into root cortical cells.

@ Orchids @ Ectomycorrhizal
12. The intraradical hyphae of AM fungi are surrounded by the

@ Trehalose @ Nutrients @ Host plasma membrane

13. Reproductive hyphae develop the ... ... . after colonization of roots.

@ trntry points @ Arbuscules @ Fertite spores

14, Root of ericoid mycorrhiza oonsists.of vascular cylinder and.. .

@ Cortical cells

1[Page

@ Enlarged,epidermal layer G) notn A and B

@ Mutually
thin mantle and intracellular

@ Ectendomycorrhizal

 ili. JEjt



15.

@
16.

@
17.

lntraradical hyphae persist in decaying root in the soil are important sources of. '. . '...
Nutrients @ Phosphorus @ Inoculum

Fungi colonizing plants in the Montropaceae family .... ...the plant cell walls.

@ Dense outer corter @ The algal layer

18. The hyphae of Hartig net are.

@Multinucleate&coenocytic @ Uninucleate&coenocytic @ Septate&multinucleate

19. Ericoid mycorrhizal fungi can protect their hosts f,rom .

@ Heavy metals @ Nutrients @ Plant diseases

20. The fungi that form arbutoid mycorrhizal relationships are... '

@ Ascomycetes @ Basidiomycetes @ Saprotrophic

21. Obligate myeorrhizal plants are ..... .... dependent on mycorrhizal fungi for their phosphorus

nutrition.

@ Never @ More @ SotelY

22. Foliose lichen is characterized by . , ... thalli, and an upper and lower cortex.

@ Rhizines @ Shrubby @ LeafY

23. Ericoid mycorrhizas are found growitig on nutrient

@ Poor soils @ Saline soils @ Heavy metal polluted soils

24. .............. lichen is with edges flat, unlobed, growing tight against the substrate.

@ Crustose @ Foliose @ Fruticose

25. ... run towards and along root surfaces establishing new entry points.

@ Infective hyphae @ Extraradical hyphae @ Reproductive hyphae

26. .,. .. activate specific regulatory protein (Nod D) of certain rhizobia present in the soil

which cultivated with specific legume.

@ Flavonoids @ NoA factor @ Nodulins

27. How many molecules of ATP are required to fix one molecules of nitrogen?

@zo @o @ro

@ tr'e & Mo-Fe protein
28. Which protein contains in nitrogenase enzyme complex?

@ tr'e-Fe @ Fe Protein

2g. Gunnerapossesses unique qualities that allow it to attract specialized to provide the

plant with fixed nitrogen.

@ Actinomycetes @ Cyanobacteria

30. ... . .... released by Legtrme roots and consider

Legume is present and ready to nodtrlate,

@ Flavonoids @ Noa factor
31. Rhizobium root nodules in legume plants

@ Nitrify Nz from the air @ f ix Nz from the air

Never penetrate @ Colonize

The intemal structure of fruticose lichen is o.omposed of
hollow center or a dense central cord.

@ Degrade

.......,medu[!a and a

@ gottr A and B

@ Rhizobia
signal to rhizobia in the soil that a

@ Nodulins

@ tr'ix ammonia from the air
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32. The ability to cause crown gall disease is associatbd with the presence of ..

the bacterial cell.

@ Plasmid @ Replication sites @ Polymerase

33. Agrobacterium tumefacienr can use only.. . .. . . . . . .. .. .. as unique carbon/nitrogen source.

@ cytokinins @ Endonuclease O opines

34. .....................produced in plant wound sites and activate the virulence genes of Agrobacterium

tumefaciens.

@ Acetosyringone @ Flavonoids @ r-oxa

35. Buchnera aphidicolc is located in specialised insect cells called.

@Nodules @ Ilacteriocytes @ vesicles

36, Buchnera aphidicola an endosymbiont of the pea aphid is.....

@ Transmitted maternally @ Transmitted horizontally @ Neither A nor B

37, Riftia pachyptila tubeworm is a house of a dense population of intracellular ..

@ Agrobacterium @ VibrioJischeri @ SutnOe-oxidizing bacteria

tumefaciens

38. N-acylhomoserine lactone accumulates as bacterial population densities increase, leading to

the binding and activation of

@ LuxI @ tnxn @ Luciferase genes

39. N-acylhomoserine lactone produced by Vibriofischeri asa small-signaling molecule termed.'.

@ ,q.n autoinducer (D Nod factor @ Noagenes

@ Both A and B

@ Phosphorylase

@ Bacteria and plant

@ Nz absorption

40. A free-living.nitrogen fixing bacterium is ....

@ Clostridium @Azotobacter

41. Heterocyst contains enzyme.

@ Cellulase @ Nitrogenase

42. Leghemoglobin is coded by ...

@ Onty bacteria @ Onty plant

43. Leghemoglobin takes part in . .. .. . .. ..

@ Energy release @ Protecting nitrogenase
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44. ... ....is aquatic fern which is an excellent biofertilizer.

@ Rhizobiwm @ Azolla @ Marsilea

@ Anabaena

45... .. .....is nitrogen frxing blue green algae.

@ Spirogra @ Rhizobium

46.In the process of nitrogen fixation, which of the following microorganism is involved?

@ Non symbiotic microorganisms only

@ Symbiotic microorganisms only

@ trottr A and B

47. If wheat field is inoculated with Rhizobium,...

@ Soit will become nitrogen rich

@ Soit will become rich in calcium

@ No effect on soil nitrogen

48. What kind of interactions takes place in the nodules of plant roots?

@ Enhanced phosphorus uptahe

@ Enhanced water uptake

O Nitrogen fixation

a9. Why would Vibrio Fischeri only activate its bioluminescence after a specific amount of cells being

present?

@ fney use the released hormones to check how many bacteria are present

@ fney reaet the death of bacteria causing a chain reaction

@ ttre latest cell that has gone through mitosis announces how many cells there are

50.The groups of symbiotic bacteria, which have the ability to fix nitrogen.

@ Derive their food and minerals from the legume, and in turn they supply the legume with

some or all of its nitrogen

@ Grow together for a mutual benefit is calted symbiosis and so these bacteria are called

symbiotic nitrogen-fixing bacteria

@ notn A and B
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Part II: Exam qf Mldterm + Oral + Activi8

O2: Ansrver (T) for True sente4.ces- pr (F) for False.qgntences (30 marks)

51. Extraradical fungal hyphae nray initiate intraceliular or intercellular vesicles.

52. In Arum-type AM arbuscules, thick coiled hyphae spread intracellularly.

53. Vesicles can develop from the end of fungal hyphae or from lateral branches.

54. The bulk of the lichen's body is fcrrmed from filaments of the algal partner.

55. The symbiotic stage in mycorrhiza life cyole refers to the penetration and development of

arbuscules in the cortex of roots.

56. For identification of the fungal component of ectomycorrhizae, mantle colour and surface

features such as whether the mantle is smooth, w&fry, cottony or spiny are used.

57. Appressorium is fungal hyphal tip enlargement that attaches to the soil particles.

58. The asymbiotic stage is referred to as the resting stage of the AM fungal cycle,

59. Monotropoid mycorrhizae have limited intracellular penetration of which achieved by the

development of fungal pegs and each peg forms from an inner mantle hypha.

60. Arbutoid mycorrhizas have a mantle, and intracellular hyphae forming Hartig net.

61. Vesicle formation usually follows that of arbuscules, indicating that the fungus may require

arbuscular-derived sugars from the host prior to their formation.

62. Orchid mycorrhizas are mutualistic symbioses and there is no evidence, to date, that the

fungus benefits from the association.

63. Extraradical absorptive hyphae are colonized the rhizosphere in search of nutrients.

64. Foliose licherr is characterized,by flattened leafy thalli, and an upper and lower cortex.

65. Arbuscular mycorrhizas were formerly classified in the phylum Zygomycota under the family

Endogonaceae.

66. Bradyrhizobium spp. whose nodulation functions (ntf fix) are encoded on their chromosome.

67. Commensal bacteria can cause diseases for their host.

68. Leghemoglobin can fix atmospheric nitrogen in root nodules of plant.

69. The function of the bacterial endosymbionts in the trophosome of giant tube worms is to

produce oxygen.

70. Crown galls disease is a result of transfer of all genomic DNA of parasite to plant.

71. Rhizobia are actively fixing nitrogen when the interior color of the nodules is white.

72. Herbivores produce cellulose-digesting enrymes and can digest by their self alifood they eat.
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73. High acidity of stomach'allows a high number of bacteria to live inside it.

74. Skin microflora can directly protect the host from pathogenic bacteria by bacteriocin

production.

75. The application of chemical N fertilizer is more preferable than biological

to increase soil fertility.

76. Actinorhizal plants are able to form a symbiosis with cyanobacteria.

77. Actinorhizal nodules have a wide range of colors.

78. Large nodules of actinorhizal plants generally have active and inactive nitrogen-fixing tissue.

?9. Actinorhizal nodules are deep and difficult to find in rocky soil.

80. In indeterminate nodules, meristematic activity is not persistent.

With My Best Wishes

Dr Nivien Allom Nafady

Dr Shyma Rehane

...

nitrogen fixation
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