Combination of Multiplex PCR with Quellung reaction: a powerful tool for determination of serotypes in Streptococcus pneumoniae
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caqsqtlve _agent_ of infections among young chlldrgr_m and the eIder_Iy. As i 2;3173 s; plneturr_loniae clinicil_l is?r:ates frtom 2004(;2005 coIIect?d thrtOljjgk:l globﬁt_l slurvgg%nce studiesdvyertﬁ_testteg. Figure 3: Representative multiplex reactions-28 control strains.
antimicrobial resistance may be associated with specific serotypes, rapid and control strains, representing the serotypes and serogroups targeted by multiplex-PCR, were used in this study.
accurate methodologies for determining serotypes are essential in large Table 1. Body Sites Table 2. Regions Table 3. Departments bp bp
epidemiological studies as well as clinical laboratories. REACTION 2 ”
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typeable isolates by PCR were SUbJeCted to the Complete Quellung DNA extraction : a small amount of bacteria from an overnight culture plates was suspended to a 1 McFarland standard in TE buffer. The suspension was heated at 95°C and immediately frozen at -20°C at least
checkerboard. for 5 min. M 14 7C/B12F/A 4 20 22F/A M
Results: The sequential PCR reactions enabled us to determine the serotype Oligonucleotides primers: the 28 oligonucleotides pairs [7] used for this study were designed to target the following serotypes: M 6A/B 3 11A/D 19A 17F 16F M M 8 19F 34 35F 35B M
) . . . . - 1, 3, 4, 6A/B, 7C/B, 7F/A, 8, 9V/A, 10A, 11A/D, 12F/A, 14, 15A, 15B/C, 16F, 17F, 18ABCF, 19A, 19F, 20, 22F/A, 23F, 31, 33F/A, 34, 35B, 35F, 38.
for 91% of the isolates with 100% correlation with the Quellung reaction. A primer pair (cpsA-f/cpsA-r) was also included as an internal control targeting the cpsA locus found in all pneumococci [8].
OveraII, 9% of isolates were non-typeable by PCR. This PCR assay followed Multiplex PCR: the QIAGEN Multiplex PCR kit (15 pL-volume reaction) was used to amplify the target DNA. Five different multiplex reactions were set up as described in Table 4 (65°C, 30 cycles).. bp bp
by the Quellung reaction allowed the testing of 92 isolates in no more than 3
y . Q 9 .. 9 i . Table 4. Table 5: Expected PCR products size for the five multiplex reactions REACTION 4 REACTION 5
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PCR. The different PCR reactions can easily be set up to reflect the current PCR Master Mix Polymerase cps 160 cps 160 eps - cps 160 cps e 200 300 —
worldwide epidemiology:. (6 mM MgCl,) -(';/'l\llJthll_Bl'(\?/l)i(XPCR buffer 6A/B 250 14 189 o 201 1 280 335/ 238 s — Cps
Conclusions: This study, performed on a large number of isolates, confirms L0X Primer Mix Primers Mix e 3 871 cB 260 o -~ 23F 384 = e T — 100 =
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Furthermore, this high-throughput, fast and cost-effective PCR approach
along with the Quellung reaction, could improve ascertainment of global Figure 1: Multiplex PCR scheme (92 isolates tested in a single day) Steps 1 and 2 enabled us to determine 91% of the serotypes; the Table 6: Confirmation of pneumococcal serotypes using Quellung reaction
pneumococcal serotype distributions. Step 1: 92 isolates are tested in Step 1 for each experiment. Step 2: All isolates positive only for the cps locus in Step 1 are tested in Step 2. remai ni ng (9%) were determl ned by the Compl ete Quel | ung S tisolat
erotypes
“ e Positive for the cps locus and any of the serotypes : ~ Positive for the cps locus and any of the serotypes :
. (Reaction | — 3 6A/B, 11AID, 16F, 17F, 19A (6) Reactiond | — 4 '9viA, 10A, 15BIC, 18ABCF, 23F (6) checkerboard. o _ Lol Soe
| N ’[ 'O d u Ct 10N [ | Advantages of the combination of multiplex PCR-Quellung: 3I7TFI6A 132/142/150
s an - [Reaction 2 | — B0 e 1251, 1 20, 23R (@) Reaction § | — 2 1A, 31, S3FIA 3B (3 e * Simple and fast DNA template preparation 14/19F/22F 94/96/117
Streptoc_occus pneumoniae is an important pathog_en that causes severe life- | g e Minima number of PCRs (5 reacti ons) 23F/4/1/11A/6B 67/72/80/81/82
threatenmg _ ilinesses in the eIderIy and children. _The Ca:pSUIe’ a Reaction 3 ., Positive for the cps locus and any of the serotypes : Positive only for the cps locus e Faster. more reliable and more cost-effective method than the 35B/9V/12F/23A 45/61/62/63
polysaccharide structure external to the cell wall that provides resistance to | 5 19F, 34, 358, 357 () " 17F/38/31/33F/10A/15B/16F/8/18C/ON/LSA  24124/24/27/28/29/31/35/37/38/41
phagocytosis and permits evasion of the host immune system, is a major — Positive only for the cps locus | SonyETIIenE] melres 20/35F/15C/5/23B 13/14/17/18/19
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virulence factor of pneumococci, with the ability to cause disease directly T O erbonrd » Orients the Quellung reaction scheme by limiting the sera to be T e
related to the production of a Capsu|e. The immunochemistry of this capsular All isolate positive only for the cps locus after steps 1 and 2 are considered as “non-typeable by PCR” and are subjected to the complete Quellung checkerboard. tested TV BTN o Vel e T
polysaccharide differentiates pneumococci into 90 distinct serotypes [1]. : -
o e Figure 2: Quellung scheme from PCR dat e Only the non-typeable isolates must be tested using the complete
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pneumococcal disease worldwide [2]. To optimize the development of future YDING. 290 : (PR Resuts | Quellung checkerboar | |
conjugate vaccines and to evaluate their efficacy, it is necessary to A Quellung reaction is the result of the binding of the pneumococcal capsular polysaccharide with type specific antibody contained in the antiserum: Posmvel‘,g @ivepm 1 Very useful way of analyZI ng |arge numbers of i1solates
e . . . . * An antigen-antibody reaction causes a change in the refractive index of the capsule and it appears “swollen” and more visible 1
under.Stand t.he serogroup Sp_eCIfIC epldemlqlogy of pneu mOCQCC| and their « The pneumococcal cell stains dark blue and is surrounded by a sharply demarcated halo, which represents the outer edge of the capsule. The light Thatee oF o0 Com{,,ete
associated diseases [3] Continuous monitoring of S. pneumoniae serotypes transmitted through the capsule appears brighter than either the pneumococcal cell or the background. ‘ types or factors | .
is essential since it has been shown that the incidence of serotypes e Single cells, pairs, chains, and even clumps of cells may have Quellung reactions. Microscopic agglutination of the bacterial cells may also be visible. N - O n C u S I O n S
responsible for invasive disease can change over time [4]. Historically, the _ _ i
Quellung reaction (a swelling of the capsule when combined with serotype- This study, performed on alarge number of isolates, confirms that:
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