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Bacterial Taxonomy

&188 oL (Classification) gucy oo, Jold c0gig35l gudils

.l (Identification) oLuL.l 9 (Nomenculture)

Some phenotypic characteristics of taxonomic
value

Cari Characteristics - . , & . . . . . . "
Mc:}' Colony morphclogy; Gram reaction; cell size and )LA-‘,.L“’ “5)9)5'-1)-:3 ‘M%Lﬁa iJ):- “-SJBJjBJ&A "5“ M’b 6&)'—3—*—0

shape; pattern of flagellation; presence of

spores, inclusion bodies (e.g., PHB," glycogen, wen . . . .

or polyphosphate granules, gas vesicles, Giu..l h—-"LIJLhoO HL'Q-Q-:-MJ G Lb hertaptatut) l l GGJBL-J [l l “J
magnetosomes); capsules, S-layers, or slime J 5 GJ 6 a BJ J ‘9-’
layers; stalks or appendages; fruiting body

Tformation PCR
Moitility Monmetile; gliding matility; swimrming {flagellar) pr:idz:ct
motility; swarming; motile by gas vesicles 1 2 3 4 5 6 7 (kbp)
Metabalism Mechanism of energy conservation (phototroph, 5.0
chemoorganotroph, chemolithotroph); ’
utilization of individual carbon, nitrogen, or R
sulfur compounds; fermentation of sugars;
nitrogen fixation; growth factor requirements
Physiclogy Ternperature, pH, and salt ranges for growth; ; 240
response to oxygen (aerchic, facultative,
anaerobic); presence of catalase or oxidase;
production of extracellular enzymes 1.0
Cell lipid chernistry Fatty acids;” polar lipids; respiratory quinones
Cell wall chemistry Presence or absence of peptideglycan; amino

acid composition of cross-links; presence or
absence of crosslink interbridge

Other traits Pigments; luminescence; antibiotic sensitivity;
serotype; production of unique compounds,
for example, antibiotics
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Taxonomic hierarchy for the purple sulfur bacterium Allochromatium warmingii

Name

Allechromatium

Properties

Confirmed by

Bacterial cells; rRMA gene sequences  Microscopy; 165 rRNA gene

typical of Bactera

rRMA gene sequence typical of
Proteobacteria

Gram-negative bactera; rRNA
sequence typical of
Gammaprotecbacteria

Phototrophic purple bacteria

Purple sulfur bacteria

Rod-shaped purple sulfur
bacteria; =259 165 rRMNA
gene sequence identity with
other genera

Cells 3.5—4.0 prm = 5—11 pm;
storage of sulfur mainly in
poles of cell {see photo);
=97% 1685 rRNA gene
sequence identity with
other spedes

sequence analysis; presence of
unique biomarkers, for example,

peptidoglycan
155 rRMNA gene seguence analysis

Gram-staining, microscopy

Characteristic pigments (& Figures
14.2, 14.3, and 14.9)

Ability to oxidize H,S and store 5°
within cells; microscopic
chservation of 5% (see photo);
165 rRMA gene sequence

Microscopy (see photo)

Cell size measured microscopically
with a micrometer; observation
of polar position of 52 globules
in cells (see photo); 165 rRNA
gene sequence

Sulfur (8% globules
o=
- &
€z,

Cells of A warmingii
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Prokaryotic phototrophs

Purple and green sulfur bacteria Cyanobacteria

l
Anoxygenic Oxygenic
Reducing power Carbon Energy Reducing power Carbon
st ~ C02 H20 COz

B e/ec
~ SCYp, ADP
» ~o~,78

~

B
~ &/
~eC‘t
~ :bgs
IS

3
electrons A

4 b

S0, (CH,0), T ~ATP




e e 09 Chi
— a
H H H = H
c CHs 0=C HyC H . 0.6 | 380 — Bohla 870
H,C CoHs HiC C,Hs 0.7
0.6
H H H H §
8 o5
HsC H,C
CH 3 -
H 3 H CH3 % 0.4
)
CH, o) CH, H o) 0.2
| COOCH, Cyclopentanone | COOCH, Cyclopentanone
0.1
COQCz0Hag ring COOC0Hsq ring
Phytol Phytol 0
y 340 400 500 600 700 800 900
Chlorophyll a Bacteriochlorophyll a Wavelength (nm)
(@) (b)

Structures and spectra of chlorophyll 2 and bacteriochlorophyll a. (3) The two molecules are
identical except for those portions contrasted in yellow and green. (b) Absorption spectrum (green curve) of cells of
the green alga Chlamydomonas. The peaks at 680 and 430 nm are due to chlorophyll a, and the peak at 480 nm is
due to carotenoids. Absorption spectrum (red curve) of cells of the phototrophic purple bacterium Rhodopseudomonas
palustris. Peaks at 870, 805, 590, and 360 nm are due to bacteriochlorophyll a, and peaks at 525 and 475 nm are
due to carotenoids.




Pigment/Absorption R, R, na R, R, R,
maxima (in vivo)
Bchl a —C—CH,; —CHz* —CH,—CH, —CH,
(purple bacteria)/ [
805, 830-890 nm
Bechl b —C—CH; —CH;* =C—CH,4 —CH,4
(purple bacteria)/ Il |
835-850, 1020-1040 © H
nm
Bchl ¢ l? —C,Hg
(green sulfur d _
bacteria)/745-755 —{~CHa  —CHy  —CiHy CoHs
m OH —C,Hg —CH,4
Bchl ¢, T
(green nonsulfur _
bacteria)/740 nm ?‘CHB —CHy  —CyHg CHy

OH

a,

H —C.H Mo double bond between Ca and
{Zf:\;:sulfur 25 C,: additional H atoms are in
bacteria)/705-740 —7~CHs  —CHy  —CaHy —CH; —H F —H | positions C, and C,.
nm OH —C,Hg —CH, BP, Phytyl ester (C,gH,g0—): F,

farnesyl Es'.tarl [C.ISHZEO—}; Gg,

Behl e H —GC,Hg geranylgeraniol ester (C,,H,,0—);

| S, stearyl alcohol (C,gH,0—).
{grea‘.lsulfur —C—CH, —C—H —CH, —CH, —H E —CH, | 18737
bacteria)/719-726 | I No double bond between C, and
nm OH 8] —C4Hg C,; an additional H atom is in

position E:i‘

Bchl g T dEﬂCthiﬂEHDmph)ﬂlS c,d, and 8
(heliobacteria)/ _ _ & _ _ A _ consist of isomeric mixtures with
670, 788 nm C=CH, —CH, C,Hs CHy  —C-O—CH F H

the different substituents on Fta
as shown.




3 (Hodw 031890 o 9 0090 e diwigs L d g 59 o ((Firmicutes) ouies opmd — ¥
o) 90 Juld g o pd 4Ll Loicied giled o L (gileR g 00llT Jiliwgsd s LolBO
(Lo CammogouiS] g gl alsy= Thaloacteria) by g =5L oJU g b (6 5L o o 1l

aram Positive Bacteria | Gram Negative Bacteri®¥

Actinomycetes on Starch Casein Agar (SCA)




Ol Jw adai g 00g9 (Jokw 0las0 wdld ola gy )59 i(Tenericutes) yiss gpi — Y
ol 0l I g gt Y gt ]yl dlad dalad g 0 ) dilas g0 e (8 yb
LoowD 950 Loy Lol 3 yopen 45 5410 3929 (Molicute) wgSdge pb 4 05 S asLi

gt (ol A pglie (Sad 13510 L Jg el 4y iy (6] AT (3 piurd & o o T Ay (S)
ety s LSYLL ol



g 00g uds LBldFguiciy odl ola e 5 0 (Mendosicutes) ,uigsojgas — F
S bl aicnd L (555 lgy & Ao (o 5Kwg S Sl 1L ig (o0 Juld 1) L (6,551 (ST
aalol (SUlT B (55T 51 65k i Sglise (T sl adled § (o loonnds S 5 L
w3310 1y VG glaled 5 g (gummsl YU (i byl S ago aelonsls Lyl o 50 il
doeS oo H2 4 CO2 I Lo 35 udai g 60gy 0y pamis o buownis Codled olylo gl sue

G s (39351 5 (g 2l G118 08 (oo eoliiwl B e adgi o a5 (il

Cladlns  Jaiiwud duveid 5B g g (51510 105,10 YL GC wo 0 .0d)l0 0 8 pamin Lo

A (s9il> 295809, 51510 9 (F923U8 8 £ 5 Ol 939wt DNA (g ouls




