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ORIGINS OF A BAD BUG _————

Resistance Roulette

'he constant use of antibiotics, which helps to foster drug resistance across

acterial species, has produced a deadly new threat. The new strain, depicted Gene for KPC
elow, began with a few Kiebsiella bacteria that happened to carry the KPC
ene, which rendered them insensitive to antibiotics known as carbapenems.
Aultiple rounds of ineffective treatment cleared the way for the KPC-bearing
acteria to proliferate. Even more worrisome, as shown on the right, Klebsiella
nd other gram-negative bacteria easily share KPC- and other resistance
enes across species, which could make them impermeable to all drugs.

Bacterial
chromosome

Plasmid

Resistant
K. pneumoniae

Resistant K. pneumoniae
(KPC gene carrier) \ :
‘ Antibiotic 40

Extensive Treatment
Favors Resistant Strains |
In an environment awash with antibiotics, such as intensive care
units, only those germs with genes that confer resistance survive '
and then multiply. In the closeup shown above, the KPC gene '
has coded for an enzyme (green) that sweeps in to attack the '
carbapenem medication (orange) before the drug even has a '
chance to make it past the germ’s double-membrane outer layer. :
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Resistance Spreads to

Other Bacterial Species

+4 4 w— The KPC-resistance gene is found on loops of DNA called plasmids,
— which are present outside the bacterial cell’s chromosome. Duri

conjugation (bacterial sex), two cells form a bridge between them,

allgwir&g the plasmid to transfer its genes from one cell to the

other. Gram-negative bacteria are particularly adept at ‘

of transfer, which in turn allows oel’l’sathat hadv); ntir bete{nﬁsttzgteed

by antibiotics to become drug-resistant. The KPC-resistance pattem

grows ever more dangerous as it spreads from Klebsiella to £. coli

to other gram-negative germs that cause common infections.
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