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Bacteria were first seen by
Antoni van Leeuwenhoek in 1683
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All bacteria have the same basic structure {not to scale).

Single Colonies of a Bacterium on an Agar Plate




Left: Robent Koch at work In his laboratory, where he discovered that bacteria can cause disease
(experiments with Bacillus amthracts, cansing anthrax in sheep).
Right: One of Koch’s micrascopes as still present in the Robert Koch museum in Berlin.




KOCH'’S POSTULATES

1. The suspected pathogenic organism (here: the bacterium) must
always be present in lesions of the diseased tissues of an organism in
question and absent in healthy organisms (here: plants).
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Hlstory of phytobacterlology

host (here: plant) in the laboratory it must produce a srmrlar d1sease
in this host.

. The same organism must be found and reisolated from the
experimentally inoculated host (here: plant) in which disease
developed.




E. F. SMITH (1854-1938), USA, FOUNDER OF PHYTOBACTERIOLOGY

Cells of Xanthomonas hyscienthi as drawn by EF. Smith from
microscopic preparations. Source: as in Fig. 26¢, page 345,
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Sympltoms of yellow disease caused by Xauwhomonas byacinthi Plate 19 as Bt appeared in EF. Smith,
Bacteria in Relation to Plant Diseases, Volumse 2, page 334, 1911,




Bacteria and plant pathology

Properties of plant pathogenic bacteria




» Bacteria can reproduce sexually by conjugation or
asexually by binary fission.
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Collection of samples

TREES ANNUAL PLANTS

Yollowing

o (toxic effect) -
Vors L, Leal biight
\ 9’- (< "

N
Shot-hole
['." X Bua

-
—a Dlast
R 4 - PN
¢ ' b
Shoot blignt R/ W &/ Hud'n eye-apol
>
-

Blosnom
Dligh

M - e
>

e udation e .
() Srabby spoin

- X 3 Waternoaked
. al¥ SPOtS o
Twig
plight @4 Browning
of vascular
| tissue

Engirdiea
gumeoaked
canker

T Angular
eal spot

wilt
T("’*'O" Py e TUMO U
1 “\‘ erown gall)

2 A res

Nesu
\

Saft rot



2 el sl a_l

Erwinia spp. .
Pseudomonas spp. (oY) (e ) Soft rots sk Gic - 1

Xanthomonas spp.
Corynebacterium spp. L (Sl s Jsd) Jed
Erwinia spp. (Wilts(Vascular Diseases
Pseudomonas spp.
Erwinia spp.

Pseudomonas spp. Blights  :cladé |
Xanthomonas spp.

Agrobacterium spp.
Pseudomonas spp. Galls -l Ha s
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Xanthomonas spp. (Local lesions)

Streptomyces spp.
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Materials for isolation

<——— zone de stérilité —————m
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Isolation from ooze

Three steps in the loop dilution technique for separating out organisms




QUADRANT STREAK
Mcthod A)

1. Stoak ono loophd of over Arca 1 naar adge of
the plate. Apply the loop lightly. Don't gouge Mo e medium.

2. Fame the lcop, cool 5 seconas, and make S of & stroaks

3. Fame the icop again, cool it, and make € or 7 stroaks
from Asea 2 through Aroa 3

4. Flame the loop again and Mako 4S Many SToaks a5
possitio from Area 3 Into Arca 4, using 1O o remaindor
of heo plaie sawrtaco.

5. Flama the lcop balore puting it asice.

QUADRANT STREAK
Moo 8)

1. Streak one loaphd of organisms back and forth over Arca 1,
Starting at point designatod by “s*. Apply ioop lightly. Doa't
gouge into tha moadium.

2. Flame the bog, cool 5 seconds and jouch the medium in
sterdo arca varly ©

3. Rotate the dish 90 degroes while kaoping the dsh dlosad.
Soroak Aroa 2 with several back and forth srokes, hitting the
angimal stroak a2 fow Smes.

4. Flama the loop again. Rotalo the cish and streak Arca 3
soveral imes, heang kast arca sevesal imes.

5. Flame tha oop, cool £, and rotate the dish 50
Soraak Area 4, contacting Area 3 several Smes and
outure as Mustaitad.

&. Flama the loop belore putting it asida.

out the

RADIANT STREAK

1. Spread a loopiudl of organisms in small rea Near Ihe Sooe
of the plaie in Area 1. Dont gouge madium.

2. Fame tha oop and allow & 1o codt for 5 soconds. Touching
a stesie arca of the madium will Nsume coolness.

3. From the edge of Area | maka 7 or B siraicht straaks 10 ™o
opposiie side of e plato.

4. Fame the loop again, cool it sufciently, and COss
sroak over the last stroaks, starting near Area 1.

5. Fame tha foop again before putting it aside.

CONTINUOUS STREAK

1. Siaring at the adge of he plate (Aroa A) wih a fooptul of
organisms, spread the oganisms n a sngle continuous
movement 1o the centar of the plate. Use light pressoare and
avoid gouging the madum.

2. Fotase the plase 180 degrees 0 that tha uninoculatad
partion of tho plato s asary Troom pou
3. Wahout flaming foop, and e same face of the oop,

continue streaking e other half of the plate by starting at Area 3
and working foward the Center

4. Flame your ioop belore putiing it aside.

Four different streak techniques




Isolation from plant materials
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BASIC TECHNIQUE OF OBTAINING PURE CULTURES IN
BEACTERIOLOGY

sterilize loop In flame

e
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V-f . chock purity of soparnte colonlies
| WY PURE CULTURE

Top: Basic technique to obtain pure cultures.

Bowtom: Pare culture of Psendomonas
savastanod subsp. fraxini, after
restreaking of a colony from an isolaton
piate and 3 days”™ growth a1 27°C onm
nAtrIent agar.

Separate colonies allow 2 cheock for parity.




Isolation from soil

Plate count dilution procedure

1imi mil 1 mil 1 ml 1 ml 1 mi
I ;l I . Hr7 3 4
o’ o= o4 oS o
sample of 9 mi 9 mil 9 mil 9 mi 9 mi 9 mi
E. coli 0.1miJo1mJo1m
Removing bacteria from a tube witha | Using a pipette to transfer bacteria to an agar Using a turntable and bent glass rod to Using a vortex mixer to distribute bacteria
pipette. plate. spread bacteria evenly over the surface of an evenly throughout the tube.
agar plate.

pipatte
filler

L3

|@ turntable

bent

glass rod

alcohol s |

w lumtable




Isolation by needle puncture method




Isolation by selective media




Pure culture

:

Colony and gram stain morphology

Biochemical Antigenic Growlh
properties properties characteristics

Y

Molecular or genetic characteristics

Percent G+C DNA homology Thermal stability




Gram
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Colony morphology

cocCus

streptococcus .

staphylococcus

Arrangement of Cocci

~wd

A= Arrangement of cocci

B= Staphylococcus arrangement
C= Streptococcus arangement
D= Sarcina arrangement

E= Diplococcus arrangement




Arrangements of Bacilli

A
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bacillus
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slreptobacilus

coccobacilus
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A= Arrangements of bacilli

B= Single bacillus
C= Streptobacilus




Spiral Forms
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A= Spiral forms

B= Spirillum

C= Spirochete (arrows) mixed with red blood cells
D= Vibrio




| Smear preparation

neck of the tube. Do not place the

3 Aomowve the cap and flamo o
Cap dowrn on the 1able.

1

Reten the cap to the hube and
place The WDo in & fes-tuba rack.

7 Fiace the of cogar nmo

ot the target circie on the sitce.

ting e




FROM LIQUID MEDIA

“Targes arcie’ on Gottam of Alide

conter of “1argel Croka

Two loophus of Gquid contaning
QrSanEms ane plased in the centar of
e targat circle,”

Organisms are dsperssd over antine
area of the target crcie

Two wopluls of water are placed n

FROM SOLID MEDIA

A vary small amount of organisms is
ainpersad with incculating needie in
water over entre area of “target
crcle.”

The smear s allowed 1o dry at rcom
emperature,

i Stae is passed through fame several timos 10
heat-kdl and fix organisms 1o shce Usa of
chrthespin = ootional







lipoteichoic acids
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Fixation @
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inner forespore membrane

spore coat
cortex

nucleoid

outer forespore membrane

'gndospore stain of Clostridium tetani

) 3
o — \ ¥
10 um

a
Note the endospore within the rod gives the bacterium a “tennis racquet” shape (arrows).




Motility test

/, / /

Viw & miPrawn rom medum and
Wira weh & brought e Wire ponetratos modesm 1o twowTids
158 weout touching wals of Sute. of its depth. 3!""‘#"“""’““

Motility Test Medium




Flagella stain

Insertion of a bacterial flagellum

Arrangements of bacterial flagella
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Lophotrichous arrangement of flagella




| Growth characteristics

Slant Culture

Bacterial Growth in Broth Tubes

Uninoculated slant tube (side view) Bacterial Growth on a Slant tube

Bacterial Growth in a Stab Tube
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Starch hydrolysis Laill Alal) Hasl)
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Gelatin Liquefaction  sbal) Al
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Lipid hydrolysis ¢sall Jas
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Biooxidations 4alsull 5ausy)
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Mixed acid fermentation hiiial) el il

Methyl Red (MR) Test Jiwll jaal jLid) 4l aul

Ainlly Galaa) 4pas i)y JeSolall Wyl ailsd Gl Ao LSl (el sdagl)

il digSa jeSolal) 4add ) Lgilay Glad plaaly s AN abad Al Lty o Sl
Crasunglly Jsaslly CO2 o 35de i) gdlly clibsid)y clililly asdl) (alea) (e Byus
Q8 st Jibiall saa) s deyall Ciua) 138, PH dad (adian Al aleal) odd (uass
Mixed acid fermenter ¢y sl o) Ao Julaa el

adial) Cig s cuad 1 Jaad) A5y 5k

ic)j MR-VPmMedium Jid) jaal— glSugypn (ungd ddn Ao 4 giaa 4554 zeals
JaAS (@AY 4y¥ly (Adpas

Aol 48 3aal 237 Mo (Cpuaadl) ol

) ddgl) dey5all Jiual) yan) Juda (e Dl Bas ALl Ghaand) gzl o L) 508 paas
Gaga JLEAY) o)) n jaal) Adgly Julal) Badia) 13, (g ao ) Jauglly shaaly paand) ol

MRVP Broth  Negative  Positive




Voges Proskaur (VP) Test sl (ussh Lad) 140l and

dle U Acetyl Methyl Carbinol (a.m.c) il Jaleiall eyl o cadsl) :chagd)
PRI ' \ \ JsSstad) sadl
Ao (ol dagll Lyl by Leas]iy aleaal) (pa dgas gl Joll ali ddpd) 8 Li<yl) gal aie
Lol Al palaal) Al Jab Jalad Aoy Apacl Sga il L i<l £ g8 Gany dlia oY) (PH
Barritt's reagent « b ciils dhuly (@.M.C) 3509 (e @8 (Say

asal) gyl it Jaal) 48y 4k

Ahaa 4,0 4o 3 MR-VP medium 4ay g 4500 78l de gana JS

delu 48 saal 837 vie i) (paad

(SR e 08y ) T caply RS (o b gy ALl (@.M.C) gl o L) 3,8 oo his
4883 15-5 3aal quuli¥) )i, (agpulisd) SuSgsan Jolaa 0 Bl ) @ cyply AIS (e laka o
Gaga JLEAY) o) Ao July A mhi dis g laa Al (4SS

Negative Positive




Coagulase Enzyme j:galsl a3l
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(DNase) Reoxyribonuclease Test il (el Jias a3
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THE USE OF DNA:DNA HYBRIDIZATION IN
BACTERIAL TAXONOMY

DNA isolation and shearing Hybridization of Hybridization %%
into small pleces, labelling strain A with A, and interpretation
of strain A, denaturation A with B, etc.
[
A. Xanthomonas 5 °C
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THE USE OF 16S r(ibosomal)RNA SEQUENCING IN
BACTERIAL TAXONOMY

DNA isolation PCR with 16S rRNA gene Sequencing 165 rRNA gene

specific primers for results and interpretation
all four strains
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Bacterium D 70S ribosome
repeat 30-50x, S08 subunit = 235 rRNA
run gel and cut + 55 rRNA and protein
16S rRNA specific
band out of gel, T30S subunit = 16S rRNA

purify and sequence (€. 1900 hp) and protain







