Supplementary information
Table S1. Oligonucleotide primers and probe sequences for quantitative molecular Fluidigm detection of the respiratory pathogen.
	Target Name
	Primer/
Probe name
	Forward primer
	Reverse primer
	Probe
	Reference

	Streptococcus pneumoniae
	lytA
	TCTTACGCAATCTAGCAGATGAAGC
	GTTGTTTGGTTGGTTA TTCGTGC
	TTTGCCGAAAACGCTT GATACAGGG
	McAvin et al.[1]

	Haemophilus influenzae
	IGA
	CAAAATTGCCAAGATTAAATGCTT
	TGCTCGCCATACTGCACA A
	CCTGCGGTTAAACC
	Olwagen et al. [2]

	Haemophilus influenzae type A
	HiA
	GCAACCATCTTACAACTTAGCGAATAC
	GGTCTGCGGTGTCCTGTGTT
	AAGTGAAGCATGTCG CCATTCGTCCA
	Maaroufi et al.[3]

	Haemophilus influenzae type B
	HiB
	TGTTCGCCATAACTTCATCTTAGC
	CTTACGCTTCTATCTCGGTGATTAATAA
	CACAAAACTTCTCATTCTTCGAGCCTA
	Maaroufi et al. [3]

	 Haemophilus influenzae type C
	HiC
	TCTGTGTAGATGATGGTTCAGTAG
	TTAGGATATTTACGCTGCCATT
	TGCAGCTAAGATTATT
	Maaroufi et al. [3]

	Haemophilus influenzae type D
	HiD
	TATTGATGACCGATACAACCTGTTTAAA
	CCAGAAATTATTTCTCCGTTATGTTGA
	AATGGTTGTAAAACTCTCT
	Maaroufi et al. [3]

	Haemophilus influenzae type E
	HiE
	GTTGAAAACAAAC CGCACTTT
	ATCTTTAATTACCAGATCCCTTTCAT
	AACGAATGTAGTGGTAGTTAGA
	Maaroufi et al. [3]

	Haemophilus influenzae type F
	HiF
	GGATAATCAAATACCACATTGGCTTA
	GTAGATTAGCCTCAATAACATGTGAATTAA
	TCATCGTGAGATCATTGATCACGAT
	Maaroufi et al. [3]

	BexA
	BexA
	CTGAATTRGGYGATTATCTTTATGA
	ACAATCAAAYTCAACHGAAAGHGA
	AGGGATGAAAGCYCGRCTTGCAT
	Maaroufi et al. [3]

	Staphylococcus aureus
	SA
	GCTCAGCAAATG CATCACAAA
	CACTATATACTGTTGGATCTTCAGAACCA
	AGATAACGGCGTAAATA
	Olwagen et al. [2]

	Moraxella catarrhalis
	MCAT
	CCGCTTTTACAA CCACTGCTT
	TGTATCGCCTGCCAAGACAA
	CAGCTGTTAGCCAGCC
	Olwagen et al. [2]

	Streptococcus pyogenes
	SPY
	GCACTCGCTACTATTTCTTACCTCAA
	GTCACAATGTCTTGGAAACCAGTAAT
	CCGCAACTCATCAAGGA TTTCTGTTACCA
	Kodani et al.[4]

	Neisseria meningitidis
	SodC
	GCACACTTAGGTGATTTACCTGCAT
	CCACCCGTGTGGATCATAATAGA
	CATGATGGCACAGCAACAAATCCTGTTT
	Thomas et al.[5]

	Neisseria lactamica
	LacZ
	TTGCCCGAGAACC ATTGTATC
	GCGGTTCTTATCACGTTCTATATTTG
	TATTGGAGCGGACTAAA
	Olwagen et al. [2]

	Bordetella pertusis and Bordetella holmesii
	IS481
	CAAGGCCGAACG CTTCAT
	GAGTTCTGGTAGGTGTGAGCGTAA
	CAGTCGGCCTTGCGTGAGTGGG
	Tatti et al.[6]

	Bordetella holmesii
	hIS1001
	GGCGACAGCGAGAC AGAATC
	GCCGCCTTGGCTCACTT
	CGTGCAGATAGGCTTTTAGCTTGAGCGC
	Tatti et al. [6]

	Bordetella parapertusis
	pIS1001
	TCGAACGCGTGGA ATGG
	GGCCGTTGGCTTCAAATAGA
	AGACCCAGGGCGCACGCTGTC
	Tatti et al. [6]

	Bordetella pertusis, Bordetella parapertusis and Bordetella bronchiseptica
	PtxS
	CGCCAGCTCGTACTTC
	GATACGGCCGGCATT
	AATACGTCGACACTTATGGCGA
	Tatti et al. [6]

	Streptococcus pneumoniae serotype 1
	1
	CGTGCGGTAATTGA AGCTATGA
	TGTGGCCCCAGCAACTCT
	TGCTTGCCCTTGTATAGT
	Azzari et al.[7]

	Streptococcus pneumoniae serotype 3
	3
	GGTCAGCAGAAAGTATGCATTGG
	TCGTTTATCCAGGGTCTGATGA
	TATTGGATGTGGTTTATCGTGAAGA
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 4
	4
	TGGGATGACATTTCTA CGCACTA
	CCGTCGCTGATGCTTTATCA
	TCCTATTGGATGGTTAGTTGGTGA
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 5
	5
	TTACGGGAGTATCTTATGTCTTTAATGG
	CAGCATTCCAGTAGCCTAAAACTAGA
	TTGTCTCAGCAACTCTATTTGGCTGTGGG
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup
6A/B/C/D
	6A/B/C/D
	AAGTTTGCACTAGAGTATGGGAAGGT
	ACATTATGTCCRTGTCTTCGATACAAG
	TGTTCTGCCCTGAGCAACTGG
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup 6C/D
	6C/D
	TTGGGATGATTGGTC GTATTAG
	CTCTTCAATTAGTTCTTCAGTTCG
	CCACGCAATTCGCCATC
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup 7A/F
	7A/F
	GATGGCATGTGGCAA ACCA
	TTTGCCCTCCTTAATCATTTCAC
	TTGGCTATCGGCATGGTGGT
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 7C
	7C
	CGTCAGGAATAGGTG CAATCTCT
	TGAAATTCCAAGCGAAGCAA
	TTCATCTATTGGTTCTTATGGTGTT
	Olwagen et al. [2]

	Continued

	TargetName
	Primer/
Probename
	Forward primer
	Reverse primer
	Probe
	Reference

	Streptococcus pneumoniae serotype 8
	8
	CCACTCATCAGTTTCCCATATGTTT
	TCAATAATTGAAGAAGCGAACGTT
	TGATGGCAGATGGGTTGGGACGAG
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup
9A/L/N/V
	9A/L/N/V
	TGGAATGGGCAAAG GGTAGTA
	TCGGTTCCCCAAGATTTTCTC
	TTAATCATGCTAACGGCTCATCGA
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 10A
	10A
	CCTCTCCTATCAACTATTACTCATTATACTACCT
	AATAACCATAAGTCCCTAGATCATTCAAAG
	TCATTACAACTCCCTATGTGACACGGGTCTTTT
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup
11A/B/C/D/F
	11A/B/C/D/F
	ACCGCATTTCTTATCGCACTATATT
	TCTCCTTACCATCAAACATGTTAATCA
	TGAATCAGTCTGACCGTTT
	Olwagen et al. [2]

	Streptococcus
pneumoniae serogroup
12ABF/44/46
	12A/12B/
12F/44/46
	GATTATTCGCTTGCC TCTTCATG
	ATAGCCGAAATAAGCTTT CCAGAA
	ATTTGTAAGCGGACGTGCGATT
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 13
	13
	TCGGATTTAGTAGTAACCCCATTGA
	TTCTTGATTGAGGATGCATTTCC
	AGTAGTAAGAGATCATATTCAAG
	Olwagen et al. [2]

	Streptococcus pneumoniae serotype 14
	14
	CGACTGAAATGTCACTAGGAGAAGAT
	AATACAGTCCATCAATTACTGCAATACTC
	TGTCATTCGTTTGCCAAT ACTTGATGGTCTC
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup
15A/B/C/F
	15A/B/C/F
	TTGAATCAGGTAGATTGATTTCTGCTA
	CTCTAGGAATCAAATACTGAGTCCTAATGA
	CTCCGGCTTTTGTCTTCTCTGT
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup 16F
	16F
	GCAACTGGTATTTTTGAT ATTGGAGAA
	CAAAGGAATGCCAT GCCATA
	AAAATGCTAACTTCGTTGGAGG
	Olwagen et al. [2]

	Streptococcus pneumoniae serotype 17F
	17F
	GTAAAGATTTCATGTCCTATAAGGGAGAA
	AGGCGTCCCTGTTTATGAGAAG
	TTGTACATGGTCTGGATTT
	Olwagen et al. [2]

	Streptococcus
pneumoniae serogroup
18A/B/C
	18A/B/C
	CCTGTTGTTATTCACGCCT TACG
	TTGCACTTCTCGAATAGCCTTACTC
	AACCGTTGGCCCTTGTGGTGGA
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 19A
	19A
	TTCGACGACGTATCAGCT TCA
	TCATTGAGAGCCTTAACCTCTTCA
	ACCCAAAACGGTTGACG CATTATACT
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup 19B/F
	19B/F
	GGTCATGCGAGATACGAC AGAA
	TCCTCATCAGTCCCAACCAATT
	ACCTGAAGGAGTAGCTGC TGGAACGTTG
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 20
	20
	AAAGATACTGGCTGAGGAGCTATCTATT
	AGTCAAAAGTACTCAACCATTCTGATATATTC
	AGGATAAGGTCTACTTTG TGGGAGTTC
	Azzari et al. [7]

	Streptococcus pneumoniae serotype 21
	21
	CCATTTGAAGGACCAGT TGTTG
	AAAAAGCCACTATCAGG AATACCAA
	AATGGCATTGCTTCGTAAA
	
Olwagen et al. [2]

	Streptococcus pneumoniae serotype 22A/F
	22A/F
	TCTATTAAATAACCCATTGGAATTGAAACG
	TCGCAATTGAAGACCACATAAACTG
	TCCGTAAT" T" CGCTTATGGG CACATTCTCCA
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup 23A/B/F
	23A/B/F
	GGTGGACTTTCCGATGCAA
	
CACTGTCAACAAAAATGAGGTAATCTC
	AAATGTCGGTATAGATAAAG
	
Olwagen et al. [2]

	Streptococcus pneumoniae serotype 23F
	23F
	
TGCTATTTGCGATCCTG TTCAT
	
AGAGCCTCCGTTGTTTCGTAAA
	TTTCTCCGGCATCAAACGTTAAG
	Azzari et al. [7]

	Streptococcus
pneumoniae serogroup
25A/25F/38
	25A/25F/38
	
GTCTTACGTAGAACCTCTCTGGATGA
	
TGGTCCTACAAGCGACATGTG
	
TTGCCACAGATTTGGAAT ATTTTGGTCGG
	
Olwagen et al. [2]

	Streptococcus
pneumoniae serogroup 34/37/17A
	34/37/17A
	
GGATACTATGTACGAACAGATGGACTTG
	
CTCACTAACTCGCCCGAATAAAC
	CCGACTATACTCCATTTGA
	
Olwagen et al. [2]

	Streptococcus pneumoniae serotype 35B
	35B
	GCATGGAGGTGGAGCATACA
	TGTAAAGACTGCACAACTCGATATAAAA
	CAATTTAAACAATATTAGTA AAGCGCAGGTCAAGCAAA
	Azzari et al. [7]


Probea: Minor Grove Binding (MGB) FAM labelled TaqMan probes.

Assessing the associations of nasopharyngeal carriage of selected microbes at enrolment
Logistic regression models of carriage (presence or absence) of SP, SA, MC, HI, S. oralis and HRV, are shown in Table S2. The participants with SP in their nasopharyngeal swabs are more likely co-carry MC and HI.  Similarly, participants with MC carriage are more likely to co-carry SP and HI. HI carriage presence was positively associated with SP and MC.  No significant associations were reported in the SA, S. oralis and HRV carriage with any microbes.  
Table S2. Odds ratios with 95% confidence intervals for the interactions between different microbes in the nasopharynx.	Comment by Regina Esinam Abotsi: I didn’t see this referenced in the main paper under the results
	Variable
	SP
	SA
	MC
	HI
	S. oralis
	HRV

	SP
	 
	 
	 
	 
	 
	 

	Absence  
	Reference
	Reference
	Reference
	Reference
	Reference
	Reference

	Presence (OR and CIs)
	-
	1.9[0.6 -5.8]
	8.8 [4.5-17.0]
	6.0 [3.4 -10.5]
	3.4 [0.3 -33.8]
	2.7 [0.8 -8.6]

	SA 
	 
	 
	 
	 
	 
	 

	Absence 
	Reference
	Reference
	Reference
	Reference
	Reference
	Reference

	Presence (OR and CIs)
	1.7 [0.6 -5.0]
	- 
	0.9 [0.3-3.0]
	0.5 [0.2 -1.6]
	2.7 [0.3 -28.1]
	1.6 [0.3 -8.0]

	MC 
	 
	 
	 
	 
	 
	 

	Absence 
	Reference
	Reference
	Reference
	Reference
	Reference
	Reference

	Presence (OR and CIs)
	8.6 [4.5 - 16.6]
	0.9[0.3 -3.0]
	-
	2.4 [1.3 - 4.6]
	1.2[0.3 -5.2]
	1.3 [0.5 -3.7]

	HI 
	 
	 
	 
	 
	 
	 

	Absence 
	Reference
	Reference
	Reference
	Reference
	Reference
	Reference

	Presence (OR and CIs)
	6.0 [3.4 -10.4]
	0.5[0.2 -1.6]
	2.4 [1.3 -4.5]
	-
	Omitted
	1.3 [0.4 -3.8]

	S. oralis 
	 
	 
	 
	 
	 
	 

	Absence
	Reference
	Reference
	Reference
	Reference
	Reference
	Reference

	Presence (OR and CIs)
	3.6 [0.4 -33.3]
	2.2[0.2 -21]
	1.1 [0.3 -4.6]
	Omitted
	-
	2.5 [0.5 -13.9]

	HRV 
	 
	 
	 
	 
	 
	 

	Absence
	Reference
	Reference
	Reference
	Reference
	Reference
	Reference

	Presence (OR and CIs)
	2.5 [0.8 -8.1]
	1.7[0.3 -8.1]
	1.2 [0.4 -3.5]
	1.3 [0.4 -3.8]
	2.5[0.4 -14.7]
	-


Note: Significant associations (p < 0.05) are shown in bold
[bookmark: _Toc107508909]SP serotypes density detected at baseline in children with and without HCLD 

The median Regarding serotype density, PCV-13 serotype density was similar between the HCLD+ and HCLD- groups, with a median density of 8.5 CFU/ml and 8.1 CFU/ml, respectively (Figure S1). Furthermore, the grouping of non-PCV13 serotypes showed no statistical difference in median densities between the HCLD+ and HCLD- groups. 	Comment by Mark Nicol: Suggest combine PCV13 and non 13 here as there was no difference for either.
[image: ]

Figure 2. Serotype density stratified into PCV 13 and non-PCV 13 serotypes from study participants at baseline	Comment by Mark Nicol: Perhaps put in supplementary? Not terribly interesting.
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Target Name


 


Primer/


 


Probe name


 


Forward primer


 


Reverse primer


 


Probe


 


Reference


 


Streptococcus pneumoniae


 


lytA


 


TCTTACGCAATCTAGCAGATGAA


GC


 


GTTGTTTGGTTGGTTA TTCGTGC


 


TTTGCCGAAAACGCTT GATACAGGG


 


McAvin 


et al


.


[1]


 


Haemophilus influenzae


 


IGA


 


CAAAATTGCCAAGATTAAATGCT


T


 


TGCTCGCCATACTGCACA A


 


CCTGCGGTTAAACC


 


Olwagen


 


et al. 


[2]


 


Haemophilus influenzae 


type A


 


HiA


 


GCAACC


ATCTTACAACTTAGCGA


ATAC


 


GGTCTGCGGTGTCCTGTGTT


 


AAGTGAAGCATGTCG CCATTCGTCCA


 


Maaroufi 


et al


.


[3]


 


Haemophilus influenzae 


type B


 


HiB


 


TGTTCGCCATAACTTCATCTTAGC


 


CTTACGCTTCTATCTCGGTGATTAATA


A


 


CACAAAACTTCTCATTCTTCGAGCCTA


 


Maaroufi 


et al


. 


[3]


 


 


Haemophilus influenzae 


type C


 


HiC


 


TCTGTGTAGATGATGGTTCAGTA


G


 


TTAGGATATTTACGCTGCCATT


 


TGCAGCTAAGATTATT


 


Maaroufi 


et al


. 


[3]


 


Haemophilus influenzae 


type D


 


HiD


 


TATTGATGACCGATACAACCTGT


TTAAA


 


CCAGAAATTATTTCTCCGTTATGTTGA


 


AATGGTTGTAAAACTCTCT


 


Maaroufi 


et al


. 


[3]


 


Haemophilus influenzae 


type E


 


HiE


 


GTTGAAAACAAAC CGCACTTT


 


ATCTTTAATTACCAGATCCCTTTCAT


 


AACGAATGTAGTGGTAGTTAGA


 


Maaroufi 


et al


. 


[3]


 


Haemophilus influenzae t


ype F


 


HiF


 


GGATAATCAAATACCACATTGGC


TTA


 


GTAGATTAGCCTCAATAACATGTGAA


TTAA


 


TCATCGTGAGATCATTGATCACGAT


 


Maaroufi 


et al


. 


[3]


 


BexA


 


BexA


 


CTGAATTRGGYGATTATCTTTAT


GA


 


ACAATCAAAYTCAACHGAAAGHGA


 


AGGGATGAAAGCYCGRCTTGCAT


 


Maaroufi 


et al


. 


[3]


 


Staphylococcus aureus


 


SA


 


GCTCAGCAAATG CATCACAAA


 


CACTATATACTGTTGGATCTTCAGAAC


CA


 


AGATAACGGCGTAAATA


 


Olwagen


 


et al. 


[2]


 


Moraxella catarrhalis


 


MCAT


 


CCGCTTTTACAA 


CCACTGCTT


 


TGTATCGCCTGCCAAGACAA


 


CAGCTGTTAGCCAGCC


 


Olwagen


 


et al. 


[2]


 


Streptococcus pyogenes


 


SPY


 


GCACTCGCTACTATTTCTTACCTC


AA


 


GTCACAATGTCTTGGAAACCAGTAAT


 


CCGCAACTCATCAAGGA 


TTTCTGTTACCA


 


Kodani 


et al.


[4


]


 


Neisseria meningitidis


 


SodC


 


GCACACTTAGGTGATTTACCTGC


AT


 


CCACCCGTGTGGATCATAATAGA


 


CATGATGGCACAGCAACAAATCCTGT


TT


 


Thomas 


et al


.


[5]


 


Neisseria lactamica


 


LacZ


 


TTGCCCGAGAAC


C ATTGTATC


 


GCGGTTCTTATCACGTTCTATATTTG


 


TATTGGAGCGGACTAAA


 


Olwagen


 


et al. 


[2]


 


Bordetella pertusis and 


Bordetella holme


sii


 


IS481


 


CAAGGCCGAACG CTTCAT


 


GAGTTCTGGTAGGTGTGAGCGTAA


 


CAGTCGGCCTTGCGTGAGTGGG


 


Tatti 


et al


.


[6]


 


Bordetella holmesii


 


hIS1001


 


GGCGACAGCGAGAC AGAATC


 


GCCGCCTTGGCTCACTT


 


CGTGCAGATAGGCTTTTAGCTTGAGCG


C


 


Tatti 


et al


. 


[6]


 


Bordetella parapertusis


 


pIS1001


 


TCGAACGCGTGGA ATGG


 


GGCCGTTGGCTTCAAATAGA


 


AGACCCAGGGCGCACGCTGTC


 


Tatti 


et al


. 


[6]
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Target Name  Primer/   Probe name  Forward primer  Reverse primer  Probe  Reference  

Streptococcus pneumoniae  lytA  TCTTACGCAATCTAGCAGATGAA GC  GTTGTTTGGTTGGTTA TTCGTGC  TTTGCCGAAAACGCTT GATACAGGG  McAvin  et al . [1]  

Haemophilus influenzae  IGA  CAAAATTGCCAAGATTAAATGCT T  TGCTCGCCATACTGCACA A  CCTGCGGTTAAACC  Olwagen   et al.  [2]  

Haemophilus influenzae  type A  HiA  GCAACC ATCTTACAACTTAGCGA ATAC  GGTCTGCGGTGTCCTGTGTT  AAGTGAAGCATGTCG CCATTCGTCCA  Maaroufi  et al . [3]  

Haemophilus influenzae  type B  HiB  TGTTCGCCATAACTTCATCTTAGC  CTTACGCTTCTATCTCGGTGATTAATA A  CACAAAACTTCTCATTCTTCGAGCCTA  Maaroufi  et al .  [3]  

  Haemophilus influenzae  type C  HiC  TCTGTGTAGATGATGGTTCAGTA G  TTAGGATATTTACGCTGCCATT  TGCAGCTAAGATTATT  Maaroufi  et al .  [3]  

Haemophilus influenzae  type D  HiD  TATTGATGACCGATACAACCTGT TTAAA  CCAGAAATTATTTCTCCGTTATGTTGA  AATGGTTGTAAAACTCTCT  Maaroufi  et al .  [3]  

Haemophilus influenzae  type E  HiE  GTTGAAAACAAAC CGCACTTT  ATCTTTAATTACCAGATCCCTTTCAT  AACGAATGTAGTGGTAGTTAGA  Maaroufi  et al .  [3]  

Haemophilus influenzae t ype F  HiF  GGATAATCAAATACCACATTGGC TTA  GTAGATTAGCCTCAATAACATGTGAA TTAA  TCATCGTGAGATCATTGATCACGAT  Maaroufi  et al .  [3]  

BexA  BexA  CTGAATTRGGYGATTATCTTTAT GA  ACAATCAAAYTCAACHGAAAGHGA  AGGGATGAAAGCYCGRCTTGCAT  Maaroufi  et al .  [3]  

Staphylococcus aureus  SA  GCTCAGCAAATG CATCACAAA  CACTATATACTGTTGGATCTTCAGAAC CA  AGATAACGGCGTAAATA  Olwagen   et al.  [2]  

Moraxella catarrhalis  MCAT  CCGCTTTTACAA  CCACTGCTT  TGTATCGCCTGCCAAGACAA  CAGCTGTTAGCCAGCC  Olwagen   et al.  [2]  

Streptococcus pyogenes  SPY  GCACTCGCTACTATTTCTTACCTC AA  GTCACAATGTCTTGGAAACCAGTAAT  CCGCAACTCATCAAGGA  TTTCTGTTACCA  Kodani  et al. [4 ]  

Neisseria meningitidis  SodC  GCACACTTAGGTGATTTACCTGC AT  CCACCCGTGTGGATCATAATAGA  CATGATGGCACAGCAACAAATCCTGT TT  Thomas  et al . [5]  

Neisseria lactamica  LacZ  TTGCCCGAGAAC C ATTGTATC  GCGGTTCTTATCACGTTCTATATTTG  TATTGGAGCGGACTAAA  Olwagen   et al.  [2]  

Bordetella pertusis and  Bordetella holme sii  IS481  CAAGGCCGAACG CTTCAT  GAGTTCTGGTAGGTGTGAGCGTAA  CAGTCGGCCTTGCGTGAGTGGG  Tatti  et al . [6]  

Bordetella holmesii  hIS1001  GGCGACAGCGAGAC AGAATC  GCCGCCTTGGCTCACTT  CGTGCAGATAGGCTTTTAGCTTGAGCG C  Tatti  et al .  [6]  

Bordetella parapertusis  pIS1001  TCGAACGCGTGGA ATGG  GGCCGTTGGCTTCAAATAGA  AGACCCAGGGCGCACGCTGTC  Tatti  et al .  [6]  

