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To the Editor

Global vaccination of children has dramatically reduced the incidence of illness and deaths
from Bordetella pertussis, the causative agent of whooping cough. However, increased cases
of whooping cough have recently been reported in several countries including the US. While
there has been much attention given to waning immunity associated with the introduction of
acellular vaccines?, another factor contributing to the outbreaks may be adaptation of B.
pertussis to vaccine selection pressure. Pertactin (prn) is a component of acellular vaccines.
Pertactin-negative variants of B. pertussis have recently been reported in clinical isolates
from Japan, France and Finland. The variants from Japan and Finland had deletions or
insertion sequences in the prnl allele; the French isolates had deletions or truncations in the
prn2allele.23 Pertactin mutants retain lethality in mouse models of infection and are
transmissible in humans.?

We analyzed the pertactin genes from twelve isolates of B. pertussis cultured from children
hospitalized in Philadelphia during 2011-12 (Table 1). The entire coding region for pertactin
was amplified and sequenced.34 PFGE was performed with Xbal as the restriction enzyme.#
The PFGE profiles were determined using the CDC database for US isolates. For Western
blots, pertactin was detected using anti-69K antiserum (NIBSC#97/558) with WHO strain
18323 serving as the pertactin-positive reference strain.

By Western blot, eleven of the twelve B. pertussisisolates were negative for pertactin.
Sequencing revealed that four of these isolates had insertion sequence 1S481 disrupting the
pertactin coding region and seven had a stop codon truncating the protein. By PFGE typing,
three isolates with 1S481 inserted at nucleotide 1613 were identical. The seven isolates with
the stop codon at amino acid position 425 were identical or >92% related. The pertactin
allele in all 12 isolates was prnZz, mutations were different from the pertactin-negative prn2
isolates from France. In the US, prn2has been predominant pertactin allele since the

1990s. ® However, multilocus sequence typing used to determine pertactin allele types would
not have detected these variants, as the mutations were outside of the sequenced region.
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To our knowledge, this represents the first reported occurrence of pertactin-negative variants
of B. pertussis in the US. Isolates of B. pertussis from geographically-distinct regions in the
US should be evaluated to determine if our finding is a local event or represents a more
widespread shift in B. pertussis strains. Understanding of the epidemiology and virulence of
pertactin-negative variants is crucial to developing optimized pertussis vaccines.

References

1.

Klein NP, Bartlett J, Rowhani-Rahbar A, Firemean B, Baxter R. Waning protection after fifth dose
of acellular pertussis vaccine in children. N Eng J Med. 2012; 367:1012-1019.

. Hegerle N, Paris A-S, Brun D, et al. Evolution of French Bordetella pertussis and Bordetella

parapertussis isolates: increase of Bordetellae not expressing pertactin. Clin Microbiol Infect. 2012

. Barkoff A-M, Mertsola J, Guillot S, Guiso N, Berbers G, He Q. Appearance of Bordetella pertussis

strains not expressing the vaccine antigen pertactin in Finland. Clin Vaccine Immunol. 2012;
19:1704-1704.

. Mooi FR, Hallander H, Wirsing von Kénig CH, Hoet B, Guiso N. Epidemiological typing of

Bordetella pertussis isolates: recommendations for a standard methodology. Eur J Clin Microbiol
Infect Dis. 2000; 19:174-181. [PubMed: 10795589]

. Schmidtke AJ, Boney KO, Martin SW, Skoff TH, Tondella ML, Tatti KM. Population diversity

among Bordetella pertussis 1solates, United States, 1935-2009. Emerg Infect Dis. 2012; 18:1248—
1255. [PubMed: 22841154]

N Engl J Med. Author manuscript; available in PMC 2016 November 18.



Page 3

Queenan et al.

Author Manuscript

(zoooao) a - (eL21) dOLS eusd sl yT  ZT0C-JeN  6€-0¢
(zoooao) a - (eLer)dols  cwd shep 11 2T02-34  0€-0C
(0100@2) 0 - (sv2) S euid skep gz 2T0z-994  62-0C
(2e2002) v - (eT9T) SI eusd skep 12 110200 ¥2-02
(re€0a2) 9 - (eL21) dOLS euid ow g TT02-dsS  9T-0C
(c000@2) @ - (eLz1) dOLs  owd skep €8 T10Z-INC  6-0¢C
(zoooao) a - (eL21) dOLS eusd skep g, 1102- I 8-02
(zoooao) a - (eLer)dols  cwd skep oy TT0Z7INC 202
(L£20@0) v - (eT91) SI euid skepor  TTOZ-ABN  z-0C
(2e2002) v - (eT9T) SI eusd sieah 6 TI0Z-TeN  18-6T
(re€0a2) 9 - (eL21) dOLS euid skep v 1102-084  /L-6T
(€700@0) 3 + auou euid owg TTOZ-UeC  9/-6T
2dA1 394d ulsam  (epnosnu) ap|e abe juailed  UoIRIOSI  9r|oS|
unoelsed uolreinw uoelsed joareq
uioeled

T alqeL

Author Manuscript

"Wd ‘“elyd|ape|iyd Wouy seye|osl s/ssnuad *g 10 uoneziiaioeseyd

Author Manuscript

Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2016 November 18.



	To the Editor
	References
	Table 1

