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Chapter 4 Procaryotic Profiles: The Bacteria and Archaea

Building Your Knowledge , - . |
1) What were the first cells on Earth? _ 4K CHnen Buciels

‘Which modern cells do they most closely resemble (Archaea/Bacteria/E .
Ey fary A |
When did these first cells appear? | X bittlron /f 905 A&o
2) Appendages serve two generalized functions for bacteria. What are they ? -
a. Ne 7, - | |
. _ _ :
 ATTncamenT § Dl Exciom/ G :

3) Label the following diagram of a procaryotic cell. Circle the st
underline those found in MOST bactena.




4) Draw a bacillus with the following flagellar arrangements.

“¢. monotrichous

b, lophotrichous d. amphitrichous . ~

=3 O

- a. peritrichous

 5) How do chemical attractants affect the tumble/run cycle of a motile bacterial cell?

THR0aGH THE PRocEss oF CHEMOTXxis A CHEMICAL SIGARL 15 SEAT To
THE FLAGFILam To RoInTkE THE FemGeteam 1o # Coun/ER (Locki,sE Ro7071b0/ 70w/ ARPS
6) In what way are the spirochete flagella unusual? How do spirochetes move? 7//£= SuBsANCE W5 fuw”
SPIROCHETE HAVE FERIPIpsmic FLRGELR [ocomoTion 1S By
TwisT NG Aclion/.
7) What is the difference between pili and fimbriae? Both are used for _ ﬁ [ THclEMER T

Pili may be usedfor Zlf/ﬁ é 2[#5‘41 r 1D ) EycHaVGE .

8) Draw the three layers of the cell envelope, labeling the interior and exterior of the cell, the

glycocalyx, cell wall and cell membrane.

SEE AT7TacHEL

9) What is peptidoglycan and where is it found in bacterial cells?

BrpcT€rpe (€L WL,
How are the actions of lysozyme and penicillin similar? _ —
BoTH )TEMS HypRo Ly 2E TWE Bops oF THE Grlycon CHR /NS PN, NG, 4P 1/
10) What is an Acid-fast stain used for? cCELC e, _

Acro- FasT ST 15 usés FOE Whaky RBrclends LiAE TwBBRCNLOS 1S 4, -

Which species of bacteria are Acid-fast? AEPRos Y.

11) Why do mycop l_‘-asnﬁi cell membranes contain higher levels of sterol molecules?
My coplpsm Do el CONIANW # CELL wWiel THE STERULN STagii g€ The
MEMBRANE KRG 4 nST uRSTING '

12) How are L-forms and mycoplasmas similar? .
['--l-'akﬁ.s Bacl€ia cas/ CoosE THER CELL Wrpll AND BEComE # PhoTodlnsT

What is the di ﬁéren;ﬁe between a Sphefoplast -_andl a protoplast?
A Giam (~ ) Baci€ra ean Coos€ 173 CELL Watl A€ 14 i 15 on Ieq

CELL memBrade, PRoToflasTs 4RE ~ GaAm () BpeZeas T#A7 Ko7
THEC EnTieE -CELLWAiL. 5T




13)List and describe four separate funct ons of bacterial cell membranes.
o LVERGy TRASDuc TR TROCESSINVE ..
o. _CoodDingTan Fon DB Swidlss
o SENI-TERMERTYALE MEMBRIVE-(05ME5I's )

d. AmcRo moLBculé 7_54?/1/:/01 ]

14) There are two structures made of DNA in the hactg'ria'l cell. Which is larger and contains essential

genes? ( ;éﬂﬂé ZE(ZI? oM S, oOME )

Which genes are common ly found on plasmids? \¢ p,

AN Broiie Res,sinw’ GEwes § SEY Piltus Gunre
15) What are the functions of ribosomes and where are ribosomes found?

. — - -~
JRiBosomES Fumel pp/ A2S THE S yv/ 815 CA/A /yyf S17€& ~Aok Pal/ﬁ-f/’//r)é} _
SYNTHES!S, THESE SuBCliul il Bopi€s ARE Lound THRWGY sw/
16) What are inclusion bodies? 7478 YOPltsr

WCLuSion, LBoorES ARE STGHAGE UESs/clE S
17) What is an endospore? EPOSPR/E /#RE PoRmpN 7 Rés7ive ﬂ oPIES .
Why is it an advantage for bacteria to have them? TWE€y RE5/57 HARSH ENV:
Name 2 bacteria that form endospores. Ce L0S/ M DrUm WP LAABS

Are endospores used for reproduction? Explain your answer.

A0 —  ENposporEs Fekm Frgm # PAREAT VEGETRT 2 (ELL

#.———--
N
}

Pa/ﬂfmfg

18) What twq factors most determing a,bacterial cell’s shape? —
) CELC wptl ;s (R) CyTosAEL&Ton/ Sy S/Em
19) List the three most commonly seen bacterial cell shapes.

a. _ Rop SHAPE - BAccilius

b. _ Rouwn - Coeer

SRt Lum

20) Draw the following arrangements of bacterial cells.

diplococei
staphylococci m

21) Why are classification schemes important to microbiologists? Give two reasons.

{ Curvén - Spr#L -

-26-




22) Why are descriptive traits like Gram stain characteristic and cell shape alone not enough to classify

microbes? EPiDERMIBIS

/gOT# S 7dﬂﬂZAU‘CCa CuUS QuRéus # S};?ﬂﬁlo Ccagajyac‘wm S/R/n
Posi7ivk. HoywévEr owty S oureus propuce Ly7ve N YEmES 7o PREAA
Human/ RED BLooD CELLS APPRT. - S

23) What gene sequences are used to compare and classify different species? Why are these sequences
used? o _ .
Rinesemst RVA GENES CoDING FoR y IVNA 1#D1caTiE RERTENESS 10/

ANCEsTRy Bt WEEN AVD W, THiN BRCTERINC SPEc/Es. [{iBoSoméE

TEND To B& moké S/nBLE V€L Loa'G, TimE ERap s THAN DAR ALowE,
24) What is the definitive published source for bacterial classification? Yt - 126 5/} Ausunl
25) The current edition of Bergeys's Manual of Dctermmahve ng*tgﬁology separates bacteria based

on differences in _ ﬁ/ﬁél/o7 ZQ[Q ﬁd /S . The four major divisions listed are:
s SHAPE _ ~ ‘ - . -

b.  CutTupsl AEHAviogR

o. _ BEcwkmicAc Lerc/ion

4 __yANA /"3 eneintn

26) Which system (phéfiotype or phylogeny-based) to medical microbiologists commonly use to
identify bactera in cl inical samples? Why? _ |
7/5’ E/VaTyP (¢ TR#17s /ME USED a’fcé 70 THEIR ERSY CHhRAL/ER 84500,

T 0F mickoRebES By THER SrELR/Enssy,

27) What is a strain of bacteria? B
2 STana/oF BacTeRi0r 1R€ @ cLoNgL DESCENIAVAS FRop A Commn W (650X

Are two strains of E.coli of the same species? PEviaTion/  FRom # Commen/ An/cEsTon,
Will RESUCT IV D, FFERENT S7A% 5 0F £ coly
28) Can you grow obligate intracellular parasites on general media agar plate? Why or why not?
INTRACELULAR. PAASITES AIXE LIRS REGures # HosT CEEC WD

_ Cn W/ S€ GRowl o F&7K . _
29) Name 2 bacterial obligate intracellular parasites and the diseases they cause.

30) How are cyanobacteria and Green & Purple sulfur bacteria similar?
- BoTH ARE ?%7&;)//1/77;5 /ic /3&73’/2 /7
Which group produces oxygen? '

Cy 40840 TENY PRo>uc .

-7 .




31) What are myxobacteria and why are they different from most bacteria?

THESE ARE Glipin/'6 Baclteiq THAT Sumim To6g7sge Foimiv 6 RERwa=yy

_ FRuITH & ﬁqw’ér — MAK WG SPoLES
32) Of the three domains, which two are procaryotic?

a.  [fIRCHAEA
b FukdRyg

Which procaryotic domain is most closely related to eucaryotes?

AR CHag r# _ -
Which members of Domain Archaea would you expect to see in the Dead Sea?

_ ARCYAEA ‘ _ .
33) What are the 3 major groups of Archaea, as determined by rRNA sequences?

a. METHINOGENS
b __ HAOPHILES

Ps ¢ LS

Organizing Your Knowledge
Please make an X corresponding to the nature of each trait listed below.

T Location o ' Function _
T . N ) _

Structure

- Capsule

“Flagella

Actin cytoskeleton

" External

| Inclusions

- 28 -




| Trait

microscope)

" bacterial cell shape

colony size
, éeony shape
. s'ed of cd’laﬁy grt:h

- (Gram stain

' cell arrangement
flagellar arrangement

: capéule

- endospores

slime layers

| colony color

Practicing Your Knowledge

1. A capsule is used by bacterial cells for all of
the following EXCEPT:

@conjugaticm

. protection against phagocytes
¢. adhering to surfaces
d. formation of biofilms

2. Which of the following statements is
FALSE, concerning bacterial cell walls?
a. they have peptidoglycan
b. they give cells their shape
{c) they protect the cell from hypertonic
ySis
d. they are the target of penicillin
action

3. A flagellum is used by a bacterial cell for:
a. adhesion
b. structural support
¢. protein synthesis
@ motility

4. Archaeabacteria include .
a. many human pathogens
b. mostly flagellated bacteria
~ @)extremophiles
d. all of the Gram negative bacterial
species

_179.

B Microscopic eqﬁir

T Macroscopic (Naked Eye)

5. A flagellated bacterial cell moving toward a
food source will .
a. make a straight line right for the
b. tumble more than it runs.
¢ run more than tumble
d. shed its flagella and move with its
slime layer

6. If you gram-stain a culture and see purple

circles arranged in chains, you would call

them:
a. Gram negative bacilli
b. Gram positive staphylococci
¢. Gram negative staphylococci
(@ Gram positive streptococci

7. Bacteria are taxonomically classified by .
a. cell shape
(D rRNA sequence similarity
¢. mechanism of mobility
d. colony morphology -




8. Bactenial plasrmds will likely carry all of the

following genes EXCEPT:

a. the gene to use a different sugar
source

b. antibiotic resistance genes

(5) genes for the proteins requir'efd in
metabolism '
d. all of these are commonly seen on

plasmids

9. Which of the followmg structures i1s NOT '

found in the cell envelope of a bacterial cell?
a. cell wall - -
(D ribosomes
c. capsule
d. glycocalyx

10. If a bacterial cell lost its ribosomes, it
would no longer be ableto '
@ produce protein s
b. produce DNA
c. produce lipids
d. produce a flagella

| 1. Which of the following bacteria are
photosynthetic? '

@)Cyanobacteria
b. Chlamydia

¢. Pseudomonas
d. Treponema

12. Gram positive cell walls ___
a. contain LPS

¢® have a thick layer of peptidoglycan
¢. have porins
d. have an outer membrane

13. Smooth, encapsulated bacteria are

‘generally less pathogenic than are rough
bacterial stramns. |

- a. True

14. Which group of bacteria have periplasmic
flagella? '

bacilh

). COCCl

¢c. vibrio

d. spirochetes

15. Endospores are used by some bacterial

- species to reproduce.

a. True

- (D)False .




wF
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Figure 4.1 .

) Structure of a Procaryotic Cell

Qﬁﬂwﬁmg @ Y0008 Ty

Approach, 1e.

ies, Inc. All rights reserved.

i..'-.F




epobely— I\ i @ )7 S
| aueiquiaul
- ____—— euuse|d _
-[Iem ||8D
_ , PO a|nsde)
VvNQ bBuiuiejuos
ploajonu
——— eale Jea|onpn uoISN|oU}
aueiquiaw euwise|d -
_ [BM (12D
sauwiosoqiy _
- ____— wisejdojA
| _— 39|nsden -
o _ ‘saanpnays [ed1dA} Suimoys [j9d dnodseyoad v (94 2unSi

KA



