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Designation

NATURAL PENICILLIN
Benzylpenicillin
(penicillin G)
Gram-positive activity
p-lactamase-sensitive

SEMISYNTHETIC PENICILLINS

Methicillin
acid-stable,
B-lactamase-resistant

Oxacillin
acid-stable,
B-lactamase-resistant

Ampicillin
broadened spectrum of activity

(especially against gram-negative

Bacteria), acid-stable,
pB-lactamase-resistant

Carbenicillin

broadened spectrum of activity
(especially against Pseudomonas
aeruginosa), acid-stable but
ineffective orally,
B-lactamase-sensitive

N-Acyl group
QCHZ—CO—
CO—
OCH;
CO—
N
~ CH,
CH—CO—
D(-)
H,
—CH—CO—
COOH

Figure 20-20 part 2 Brock Biology of Microorganisms 11/e
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penicillin | precursor | om
Add Chemical or R—C—N
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& precursor | treatment = ] | N CHS
Biosynthetic 1 of penicillin G COOH
penicillin Il Y 6-Aminopeni0|llanlc acid
Biosynthetic
penicillin 111 ,
Y Add side
chains
Natural penicillins chemically
(for example, Y
penicillin G)

Semisynthetic penicillins
(for example, ampicillin,
amoxycillin, methicillin)
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Key:
" | Gram-negative
" | Gram-positive
Gram-positive/acid-fast

Mycobacterium tuberculosis*»
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Streptomycin
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Phosphorylation ) | CHj
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Representative structure
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HSC CH3
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OH O OH O

Tetracycline analog R, R, R; R4
Tetracycline H OH CH; H
7-Chlortetracycline H OH CH; Cl

(aureomycin)

5-Oxytetracycline OH OH CH; H
(terramycin)
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DNA-directed RNA

Cell wall synthesis DNA gyrase polymerase

Cycloserine | Quinolones—[ Nalidixic acid Actinomycin Rifampin
Vancomycin Ciprofloxacin Streptovaricins
Bacitracin Novobiocin

Penicillins _: Protein synthesis
Cephalosporins — _ _. (508 inhibitors)

gflorl;obactams Erythromycin (macrolides)
arbapenems _ Chloramphenicol

Clindamycin
Lincomycin

Protein synthesis
(30S inhibitors)

Folic acid metabolism

Trimethroprim —
Sulfonamides

Tetracyclines
Spectinomycin
Streptomycin
Cytoplasmic membrane Gentamicin
structure Kaqam)rcin
Polymyxins A!'nlkacm
Daptomycin | Nitrofurans
PABA Cytoplasmic  Cell wall
membrane o
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Figure 20-14 Brock Biology of Microorganisms 11/e
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BamHlI sites
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Foreign DNA
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digestion
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of E. coli

Transformants Transformants
resistant to both resistant to ampicillin
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BamHI

Smal
EcoRl Kpnl Xbal Sall Pstl Hindlll

Polylinker---g alat tCliG A(|3|C T(l)G G'll'A C(l)C G(|3G Gﬁ\T C(|3T C'll'A G}?G T(l)G A(1JC TC|EC AGTG CJ?T GC|JA A(?C -

- Asn Ser Ser Ser Val Pro Gly Asp Pro Leu Glu Ser Thr Cys Arg His Ala Ser --
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