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on the Oxacillin field plate as well as growth within the parameters set in Table 5 (see 

previous chapter), it was determined that strain 15031 was likely methicillin-resistant S. 

aureus, and was sent to the UPHS-Marquette microbiology laboratory for further testing. 

  

 

 

 

 

 

 

Each of the bacterial strains that required further testing was sent to the UPHS-

Marquette laboratory streaked on agar plates. After analysis, the laboratory sent printouts 

of the results of antibiotic sensitivity testing that was performed, as well as the names of 

any identifiable bacteria, including the control strains (Figure 10). The control strains sent 

were BAA1763 and FRI913. Strain 15031 was determined to be methicillin-resistant 

(Figure 11).  

 

A B 

Figure 9: Biochemical tests used to verify strains were methicillin-resistant. 

Strains were further tested after discovering the mecA gene via qPCR. (A) shows 

the Oxacillin plate test. Each quadrant is labeled: FRI 913 refers to a mecA 

negative control, and shows no growth. BAA1763 is the positive control strain, 

and shows growth, therefore oxacillin-resistance. Strain 15031 was the mecA 

strain of S. aureus. (B) shows the Cefoxitin disc test, with the same controls used. 

Strains 15031L and 15031R had clearings of 14 mm and 13 mm, respectively. 

This is a positive result for resistance to Cefoxitin, a marker for methicillin 

resistance.  
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A B 

Figure 10: Antibiotic sensitivity test results. (A) shows the positive control strain for 

mecA that was sent to UPHS-Marquette, BAA1763, with the result in line one showing 

that it is in fact Methicillin Resistant Staphylococcus aureus. (B) was the negative 

control for mecA that we supplied the lab, FRI913 (methicillin-sensitive S. aureus). 

The result in line one verifies that it is in fact methicillin sensitive Staphylococcus 

aureus.  

Figure 11: 

Antibiotic 

sensitivity test 

results of the 

mecA 

community 

strain. After 

analysis, it was 

determined (line 

1) that the strain 

was in fact 

methicillin-

resistant S. 

aureus  
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Staphylococcus haemolyticus Strain 

An unusual strain (labeled as “15026”) was originally identified as S. aureus, as it 

was mannitol fermenting and beta-hemolytic, but it was not nucA positive, nor positive 

for Staphaurex. This strain also tested positive for mecA, so it was sent to the UPHS-

Marquette hospital lab as well for further analysis using the same techniques previously 

described. The strain in question was determined to be Staphyloccocus haemolyticus 

(Figure 12). S. haemolyticus is a coagulase-negative staphylococci (CoNS) species that is 

closely related to S. aureus. S. haemolyticus is known for its high levels of resistance to 

many antibiotics, including methicillin. The same mecA gene is present on the 

staphylococcal cassette chromosome mec element (SCCmec) as the gene found in S. 

aureus 49.  

  

Figure 12: Lab analysis printout of S. haemolyticus strain. (A) shows a screenshot of 

the printout from the hospital lab after analyzing the mecA positive, but nucA negative 

community strain (15026) that was sent to them. After analysis, it was determined (line 

1) that the strain was S. haemolyticus and not a strain of S. aureus. (B) shows the 

results of the cefoxitin disc test that shows resistance to the antibiotic with clearings 

measuring 15 mm (15026 L1) and 14 mm (15026 L2).  

 

 

A B 
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S. haemolyticus is associated with nosocomial infections, especially within the 

immunocompromised, including neonates 50, but it is not commonly found as a colonized 

strain within the nares of a healthy adult. This strain of S. haemolyticus was not included 

in the analysis in Figure 4 due to being a different species of Staphylococcus spp. While 

some of the toxin genes are similar in S. aureus and S. haemolyticus, there are definite 

genetic differences. Our qRT-PCR primers were species-specific by design to target for 

S. aureus specific genes, so this could have given us false-negative results when testing 

for genes that we know are usually present in S. haemolyticus, such as nucA. 

 

Mannitol Non-Fermenting Strain 

 Another unusual strain was discovered within the collection samples, 15111. This 

strain presented as S. aureus because it had a typical S. aureus appearance on blood agar: 

round, yellow colonies that were beta-hemolytic. Strain 15111 also tested positive for 

both nucA and Staphaurex; however, it was mannitol non-fermenting – that it, although 

the strain grew on MSA agar, it did not produce the typical yellow pigment seen due to 

mannitol production. This strain was sent to the UPHS-Marquette laboratory for further 

testing, and was determined that it was a strain of S. aureus that was mannitol non-

fermenting (Figure 13). According to Joe Levandoski, microbiology supervisor at UPHS-

Marquette, less than 4% of S. aureus strains tested in our area are mannitol non-

fermenting, which means that they do not contain the genes for mannitol fermentation. 
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Figure 13: Further analysis of the mannitol non-fermenting strain of S. aureus. In 

line one (A), it is verified that the strain was in fact S. aureus, but biochemical 

testing on MSA agar showed no mannitol fermentation (bottom half of plate), as 

compared to the positive control strain (top half of plate) (B). (C) shows how this 

strain was resistant to beta-lactam antibiotics. The strain on the left in the photos is 

a negative control, FRI 913, and the strain on the right is 15111. The zones of 

inhibition were, from top to bottom: carbenicillin (FRI 913: 36 mm, 15111: 15 

mm), penicillin (FRI 913: 37 mm, 15111: 0 mm), and ampicillin (FRI 913: 35 mm, 

15111: 10 mm).  

A 

C 
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CHAPTER SIX: DISCUSSION & CONCLUSION 

 

 

 

 

 This study was the first to attempt utilizing qRT-PCR to identify which genes 

were present within community-colonizing strains of S. aureus. Five classes of 

Staphylococcal toxins (leukocidins, hemolysins, enterotoxins, toxic shock syndrome 

toxin, and exfoliative toxins) as well as methicillin-resistance were studied. Previous 

studies focused mainly on one or two of the classes at a time. Moreover, similar previous 

studies have focused primarily on hospital strains of the bacteria isolated after causing 

infection, or on strains found in contaminated foods. This study is important because it 

examined patterns of toxin carriage in isolates that have not previously been examined. 

Due to the nature of this study being a comprehensive report of all the different toxin 

types and their presence, several interesting combinations of toxin genes (or lack thereof) 

were discovered upon analysis. 

 A study by Mehrotra et al. (1999) looked at healthy human colonizing strains, and 

found that of 107 isolates tested, 24.3% had the tst gene 14. This study showed similar 

findings, with 25.81% of the strains tested containing the gene. Interestingly, out of every 

strain of S. aureus that carried the tst gene, none of them also had the gene for any of the 

leukocidins. One study that detected the presence of toxic shock syndrome toxin along 

with the enterotoxins and exfoliative toxins found that tst presence is symptomatically 

related to enterotoxins, but there is no mention of its relationship with leukocidins 4. Co-

carriage of these two classes of toxins is not well-studied. It can be proposed that for a 

nasal colonizing strain of S. aureus, it might be disadvantageous to carry a toxin that 

works locally, like a leukocidin, as well as a systemic toxin, like tst. A strain carrying 
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both could potentially be extremely virulent and may cause in an aggressive infection, 

whereas it is more advantageous for nasal colonizing strains to be less virulent.  

 The study mentioned above found that 14% of the strains they tested contained 

only tst, 50% had tst in conjunction with sea, 11% had tst and seb, and 25% had tst and 

sec 4. Comparatively, this thesis study found 13% of the strains contained only tst, and 

another 13% contained tst alongside sea. No strains presented with tst and any of the 

other four enterotoxins. These findings suggest that the presence of tst is not mutually 

exclusive with the presence of enterotoxins, and follows the same proposal suggested in 

previous studies that many healthy individuals can carry toxin-producing strains of S. 

aureus 14,51. 

Within this study, there was a 100% prevalence for hlgA and hlgC. This is 

unsurprising as hlgA, hlgB, and hlgC are the most abundant extracellular proteins on S. 

aureus as identified in recent studies 52.  

 The lukAB gene was found in 54.8% of the strains isolated in this study, whereas 

lukED was only present in 41.9%. Interestingly, if a strain had the lukED gene, it co-

presented with lukAB as well. However, lukAB was found without the presence of lukED. 

LukAB is one of the more prevalent leukocidins found in community strains of S. aureus 

30, although the discovery of the toxin is so recent, there is much less data on lukAB 

carriage rates in S. aureus. Two strains (15037, 15071) co-carried both lukAB and sea 

(6%). One strain (15131) was positive for both lukAB and seb (3%), another strain 

(15126) was positive for both lukAB and sec, and a third strain (15154) was positive for 

both lukAB and sed. Unfortunately, a study comparing the prevalence of lukAB with other 

toxins has yet to be published due to the relatively recent discovery of lukAB. It can be 
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hypothesized that due to the high prevalence of LukAB in S. aureus, this leukocidin can 

be found co-carried with several other toxins. This is another example of why this study 

was so important in looking at the patterns in toxin carriage.  

Panton-Valentine leucocidin was not present in any of the strains. This is not a 

particularly surprising finding, as Pvl is usually found in severe infections, so one would 

not expect nasal colonizing strains to be positive for Pvl. A study by Prevost et al. (1995) 

found only 2% of the strains tested contained Pvl 53,54. However, the S. aureus strains 

tested in Prevost’s study were isolated from aggressive skin infections, rather than the 

healthy nares of healthy members of a community.  

 The enterotoxins were found in a small percentage of strains, but this was 

expected as the strains were colonized from the nares, not from the gut. In addition, it 

was determined that no two enterotoxins were present together. With 32% of the strains 

positive for sea, only a handful of strains were positive for either seb (3%), sec (6%), or 

sed (3%), and no strains contained see. The study by Mehrotra et al. (1999) found 

approximately 20% of the strains tested contained sea, 6% were positive for seb, 7% 

positive for sec, and 2% positive for sed; this study similarly found that no strains were 

positive for see 14. These findings, that enterotoxin positive S. aureus colonizers are so 

commonly found in the nose, reinforce how important it is to follow food-safety 

regulations, such as wearing gloves and abiding by proper cooking/storage regulations.  

These proteins function not only as gastrointestinal toxins, but as superantigens: 

they stimulate T-cell proliferation in the mammalian body 35. As these two functions are 

located on two separate domains, they have different physiologic targets. Each of the 

enterotoxins are found in different locations on a prophage, and the prophages only carry 
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one type of enterotoxin 55. In some instances, a plasmid can carry more than one type of 

enterotoxin at a time, but this is rarely observed. Additionally, most of the enterotoxins 

are found at a single locus in the S. aureus genome, making inheritance of more than one 

enterotoxin gene at a time very rare. Together, this may explain why we only found one 

type of enterotoxin, if any, in each strain of S. aureus isolated in this study.  

 Every strain out of the 31 collected was positive for both the hla and hld genes 

(100%), whereas only 27 of 31 strains were positive for hlb (87%). Comparatively, a 

study by Abdalrahman and Fakhr (2015) had similar findings: 97.7% of the strains 

isolated from chicken livers were positive for both hla and hld, and only 64.4% were 

positive for hlb 2. These findings make sense because hla and hld are typically found 

together 56.  

 Zero of the isolated community strains were positive for eta, although this finding 

is unsurprising. Several studies have had negative results for exfoliative toxin when 

testing strains of S. aureus isolated from food or nasal passages 2,4,14. Due to the severely 

infectious nature of strains that carry exfoliative toxins, one would not expect to find 

those virulent strains within the nares of an otherwise healthy host, similar to the 

expectations for Pvl.  

 Of the nasal isolates in this study, only one strain (15031) out of the 31 isolates 

was identified as methicillin-resistant (3.23%), aside from the one strain of methicillin-

resistant S. haemolyticus. Literature shows that between 1.5-2% of the healthy, adult 

population is colonized for MRSA in the nares 57. Out of the 141 total volunteers, this 

means there was MRSA colonization in only 0.7% of the population. Although slightly 

low compared to previously published literature, the sample size in this study was not 
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very large, so the percentages could be slightly higher. Further collections would need to 

be performed to gather a larger sample size.  

 While the work studying S. pneumoniae carriage was carried out in the CLS 

department and is not currently complete, it might be a good idea to consider the 

possibility of developing a vaccination against colonization by S. aureus if a correlation 

is found between S. aureus and S. pneumoniae carriage. In a study by Karauzum et al. 

(2013), they examined the possibility of developing attenuated LukS and LukF mutants 

as a vaccine possibility to defend against virulent S. aureus infection 58. They reported 

successful development of two mutants that protected from lethal bacteremia caused by 

infecting mice with a CA-MRSA strain, USA300. Vaccination against Pvl seems to lead 

to decreased virulence in mice. Therefore, Pvl might be a useful vaccine candidate 

against extremely virulent strains of S. aureus. However, since Pvl is not carried by a 

high percentage of S. aureus strains, it would not likely function as a universal S. aureus 

vaccine.  

 A second study focused on developing a vaccine candidate based on the Hla 

toxin, which may be the better direction to go in due to the high prevalence of Hla (i.e. it 

was present in every strain of S. aureus in this study) 59. The vaccine candidate was called 

AT-62aa, and was designed based on the heptameric crystal structure of Hla. It was tested 

in mice against pneumonia and bacteremia infection models using the Newman and 

USA300 strains of S. aureus, and showed high levels of protection in each model. A third 

study was focused on developing a vaccine specific to MRSA infection, but as Hla is a 

very important virulence factor in MRSA, this study focused on inducing high anti-Hla 

titers 60. Results indicated that the vaccine inhibited lesion formation at the site of 
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infection. It was also successful at reducing the invasiveness of MRSA by preventing the 

spread of infection into other organs.  

 Interestingly, hla is also carried by some other pathogentic Staphylococcus 

species like S. haemolyticus. One study found that approximately 92% of S. hameolyticus 

isolates also carried hla61. There is about 2-5% difference in nucleic acid sequence 

between the hla gene carried by S. aureus and S. haemolyticus. It is currently unknown if 

a S. aureus hla vaccine would generate an antibody response that is cross-protective to S. 

haemolyticus infection. However, due to the high carriage rate of hla in S. aureus, hla 

seems very promising as a vaccine target. A general S. aureus vaccine could be useful in 

at-risk patients such as the elderly, the immunocompromised, or those with frequent skin 

diseases including infection by S. aureus or MRSA.  

 It is important to mention that more than one strain of S. aureus was isolated from 

some volunteers in this study, as we swabbed both nostrils. These strains were denoted by 

an ‘R’ or an ‘L’ to differentiate in which nostril the strain was discovered. Upon analysis, 

the same toxin gene was always found in each strain for the volunteer, which suggests 

that the strains were clonal. The spa gene (codes for the S. aureus-specific staphylococcal 

protein A) has a higher level of polymorphism, and is more useful in discerning whether 

or not two strains are clonal 2. S. aureus isolates that have an identical or similar spa gene 

are more likely to be clonal or more closely related. To identify whether the strains in my 

study isolated from different nostrils are truly clonal, further spa typing would be an 

important next step. There are worldwide databases that have records of the spa types 

from various MRSA outbreaks and other S. aureus studies. It would be interesting to see 
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how related S. aureus isolates from the U.P. community are to those in other parts of the 

United States or world.  

 In the future, we hope to develop a stronger understanding of the virulence of S. 

aureus strains present in our community. The next plan for this project is to use next 

generation sequencing to sequence the genomes of several of the strains collected, and 

compare them to several S. aureus isolates from the hospital that are currently causing 

disease in the community. We could compare the toxin gene and the antibiotic resistance 

gene carriage between the two different groups of S. aureus. We could then study their 

genetic similarities and differences. This data could help develop an idea of how closely 

related the nasal colonizing strains are to disease-causing strains, and may give us key 

insights into S. aureus biology. Together, this data could help address the question 

regarding disease-causing probabilities of community strains.  

 To take it a step further, the genomic sequences of these strains can be compared 

to the national databases on S. aureus strains to hopefully gain a better understanding of 

how S. aureus spreads amongst humans. Overall, this study was one of the first to lay a 

roadmap toward understanding the difference between community strains of S. aureus 

and disease-causing strains, and as a result, can help to develop better options for not 

only the treatment, but the prevention of potentially fatal S. aureus infections.  
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APPENDIX A  

 

 

 

 

IRB Approval Letter  

 
Memorandum 

 

 

TO:  Paul Mann, Cathy Bammert, Josh Sharp, Yuba Gautam 

 Clinical Lab Science, Biology  

 

DATE:  August 13, 2015 

 

FROM: Brian Cherry, Ph.D. 

 Assistant Provost/IRB Administrator 

 

SUBJECT: IRB Proposal HS15-678 

 IRB Approval Dates:  8/13/2015- 8/13/2016** 

 Proposed Project Dates:  8/1/2015-8/1/2016 

 "Relationship between methicillin-resistant Staphylococcus aureus nasal 

colonization and vaccination with a pneumococcal vaccine in adults" 

 

 

The Institutional Review Board (IRB) has reviewed your proposal and has given it final 

approval. To maintain permission from the Federal government to use human subjects in 

research, certain reporting processes are required. 

 

 

A. You must include the statement "Approved by IRB:  Project #HS15-678" on all 

research materials you distribute, as well as on any correspondence concerning this 

project.  

 

B. If a subject suffers an injury during research, or if there is an incident of non-

compliance with IRB policies and procedures, you must take immediate action to assist 

the subject and notify the IRB chair (dereande@nmu.edu) and NMU's IRB administrator 

(bcherry@nmu.edu) within 48 hours. Additionally, you must complete an Unanticipated 

Problem or Adverse Event Form for Research Involving Human Subjects  

 

C. Please remember that informed consent is a process beginning with a description 

of the project and insurance of participant understanding. Informed consent must 

continue throughout the project via a dialogue between the researcher and research 

participant.  

 

mailto:dereande@nmu.edu
mailto:bcherry@nmu.edu
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D. If you find that modifications of methods or procedures are necessary, you must 

submit a Project Modification Form for Research Involving Human Subjects before 

collecting data. 

 

E. **If you complete your project within 12 months from the date of your approval 

notification, you must submit a Project Completion Form for Research Involving Human 

Subjects.  If you do not complete your project within 12 months from the date of your 

approval notification, you must submit a Project Renewal Form for Research Involving 

Human Subjects.  You may apply for a one-year project renewal up to four times. 

 

NOTE:  Failure to submit a Project Completion Form or Project Renewal Form within 12 

months from the date of your approval notification will result in a suspension of Human 

Subjects Research privileges for all investigators listed on the application until the form 

is submitted and approved.  

 

All forms can be found at the NMU Grants and Research website: 

http://www.nmu.edu/grantsandresearch/node/102 

 

 

 

Amanda Wigand 

 

Graduate Assistant, Grants and Contracts 

 

Northern Michigan University 

 

906-227-2437 

 

 

 

 

 

 

 

 

 

 

http://www.nmu.edu/grantsandresearch/node/102
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APPENDIX B 

 

 

 

 

Volunteer Informed Consent Statement 

 

 

The Study 

You are invited to be in a research study entitled, The relationship between methicillin-

resistant S. aureus nasal colonization and vaccination with a pneumococcal conjugate 

vaccine in adults”. The goal of this study is to explore whether vaccines that prevent 

pneumonia alter nasal flora of adults. This study is being conducted by Dr. Yuba Gautam, 

Dr. Paul Mann, Dr. Josh Sharp, Catherine Bammert, and graduate students Carol Kessel, 

Melissa Pierpont and Polly Hockberger from NMU. Up to 100 participants will be asked 

to be in this study.  
 

Free to Choose 

You are free to choose whether or not to be in this study. You may refuse to answer any 

questions you do not wish to answer. You may withdraw in part or in full from this study 

at any time without any ill will or penalty.  
 

What to Expect 

If you consent to participating in this research, you will be asked to complete a 

questionnaire which will take about 10 minutes of your time. You will also be asked to 

collect a swab from each of your nostrils.  This process should take no more than 5 

minutes. 

Because we are an academic and not a certified or accredited, clinical laboratory, 

we are not legally allowed to share information with you regarding the bacteria we 

grow from your nasal swab.  

 

Confidentiality 

Your answers will remain anonymous. All raw data will be stored away from this consent 

form in a locked file drawer. Only the principle investigators listed above will have 

access to the data from this study. If the data is published, your name will not be linked to 

the data. 

Additionally, the Northern Michigan University Institutional Review Board and federal 

reviewers may access our research data to review our research processes, if deemed 

necessary.   In very rare cases, loss of confidentiality may occur if a court orders that 

research files or information be submitted as evidence in a legal matter. 

 

Risks and Benefits 

If you are uncomfortable collecting your nasal swab in an open area, we will make an 

accommodation to find a private area so that you will be more comfortable. While the 

risks associated with collecting a nasal swab are minimal, you may experience minor 

discomfort.   
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Your participation in this study will increase our knowledge regarding the relationship 

between vaccines that prevent pneumonia and the composition of nasal bacteria. 

 

Questions about the Study 
Please let us know now if you have any questions about this study. You may contact the 

researchers, as follows: Paul Mann (pmann@nmu.edu), Josh Sharp (jsharp@nmu.edu), 

Yuba Gautum (ygautam@nmu.edu), or Cathy Bammert (cabammer@nmu.edu). 
 

Questions about Your Rights 

If you have any questions about your rights as a research subject you may contact the 

NMU IRB Administrator, Dr. Brian Cherry, Assistant Provost of Graduate Studies and 

Research at Northern Michigan University 001-906-227-2300 or bcherry@nmu.edu.  

 

I have read or the above informed consent has been read to me. The nature of risks, 

demands, and benefits of the project were made clear to me. I know that I may ask 

questions. I know I am free to withdraw from the project at any time without having any 

ill will or penalty. I also know that this informed consent sheet will be kept away from 

the project data to maintain confidentiality. Only the principle investigators or an 

authorized representative will have access to this consent statement. A copy of this 

consent statement will be given to me.  

 

 

_____________________      _______________________            __________________ 

Please print your name  Please sign your name                       Date 

 
 

I have taken care to explain the nature of the above project to the subject. I hereby 

confirm that to the best of my knowledge, the subject signing the informed consent form 

clearly understands the nature, risks, and demands of being a subject in this study. A 

language barrier, health problem, or other barriers have not precluded a clear 

understanding of his or her involvement in this project.  

 

 

_____________________________      _________________ 

Name         Date 

 

 

 

Thank you for your participation in this research study! 

 

 

 

 

mailto:pmann@nmu.edu
mailto:jsharp@nmu.edu
mailto:ygautam@nmu.edu
mailto:cabammer@nmu.edu
mailto:bcherry@nmu.edu
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APPENDIX C 

 

 

 

 

Volunteer Questionnaire  

 

Q1. Age 

 

❍ 18-30 years  

❍ 31-40 years  

❍ 41-49 years  

❍ 50-59 years  

❍ 60-69 years  

❍ 75 years and above  

 

Q2. Gender 

 

❍ Male  

❍ Female  

❍ Other 

 

Q3. Race/Ethnicity 

 

❍ White  

❍ Hispanic or Latino  

❍ Black or African American  

❍ Native American or American Indian  

❍ Asian or Pacific Islander  

❍ Other  

 

Q4. Have you ever had frequent skin infections? 

 

❍ Yes  

❍ No  

❍ Not Sure  

 

Q5. Have you ever had frequent eye, nose, and throat infections? 

 

❍ Yes  

❍ No  

❍ Not Sure  
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Q6. Have you ever been diagnosed with S. aureus or MRSA infection? 

 

❍ Yes  

❍ No  

❍ Not Sure  

 

Q7. Have you ever been diagnosed with S. pneumoniae infection? 

 

❍ Yes  

❍ No  

❍ Not Sure  

 

Q8. Do you have history of cancer, bone marrow, organ transplant, or 

immunosuppressive condition? 

 

❍ Yes  

❍ No  

❍ Not Sure  

 

Q9. Do you have a history of recent or frequent hospitalization? 

 

❍ Yes 

❍ No  

❍ Not Sure  

 

Q10. Have you ever been treated with antibiotics in the last 3 months? If yes, what 

kind of antibiotics? 

 

❍ Yes 

❍ No  

❍ Not Sure  

 

List antibiotics: _____________________ 
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Q11. Have you been given the Pneumococcal vaccine? If so, do you know if it was 

the Prevnar vaccine? 

 

❍ Yes  

❍ No  

❍ Not Sure  

❍ Prevnar Yes__________, No ___________, Not Sure _________ 

 

 

Q12. I have read the inform consent. I am willing to participate in this study and 

give consent for a Nasal Swab. 

 

 

 

Signature of the participant: _________________________________ 
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APPENDIX D 

 

 

 

 

Table of CT Values for Positive Signal of Toxins Obtained from This Study  

  

Gene Run CT Values Observed 

nucA 

Collection 

One, 1st run 

12.1, 12.7, 13.3, 12.9, 12.3, 12.8, 14.1, 13.2, 34.2, 31.1, 

11.7, 11.0, 13.4, 11.8, 13.7, 13.2, 13.6, 13.6, 13.1, 11.8, 

11.3 

Collection 

One, 2nd run 

12.0, 12.6, 13.3, 13.0, 12.9, 12.8, 14.1, 13.3, 34.2, 31.2, 

12.0, 11.6, 13.3, 12.0, 13.7, 13.4, 13.7, 13.7, 13.4, 11.4, 

11.3 

Collection 

Two, 1st run 

15.1, 16.3, 14.9, 14.9, 13.4, 15.0, 14.9, 13.5, 11.9, 11.2, 

11.4, 11.6, 11.5 

Collection 

Two, 2nd run 

15.2, 16.3, 14.9, 14.9, 13.4, 15.2, 15.1, 13.4, 12.0, 11.0, 

11.4, 11.6, 11.5  

Collection 

Three, 1st run 
16.0, 15.0, 17.1, 13.3, 15.5 

Collection 

Three, 2nd run 
16.1, 15.3, 16.0, 13.4, 15.3 

Collection 

Four, 1st run 

13.0, 13.1, 12.6, 11.6, 12.0, 12.2, 12.2, 12.5, 12.3, 13.1, 

14.2, 12.1, 9.9, 11.0, 12.7, 12.6 

Collection 

Four, 2nd run 

13.1, 13.2, 12.6, 11.8, 12.4, 11.9, 12.1, 12.3, 11.9, 13.1, 

14.3, 12.2, 11.0, 10.8, 13.1, 12.4 

mecA 

Collection 

One, 1st run 

35.4, 36.8, 0, 38.9, 0, 0, 0, 36.6, 13.4, 13.8, 12.9, 12.7. 

34.6, 34.3, 0, 30.8, 0, 29.3, 34.5, 34.4, 30.8 

Collection 

One, 2nd run 

36.1, 36.6, 0, 0, 0, 0, 0, 36.1, 13.5, 13.7, 13.0, 12.8, 35.1, 

34.3, 0, 31.0, 0, 29.1, 34.3, 34.1, 31.1  

Collection 

Two, 1st run 
0, 0, 0, 30.1, 34.3, 29.9, 29.9, 0, 31.0, 32.3, 0, 0, 0 

Collection 

Two, 2nd run 
0, 0, 0, 30.6, 34.1, 30.2, 29.8, 0, 31.3, 32.7, 0, 0, 0 

Collection 

Three, 1st run  
0, 0, 0, 0, 0 

Collection 

Three, 2nd run 
0, 39.8, 0, 0, 0 

Collection 

Four, 1st run 

36.6, 0, 0, 35.7, 0, 36.1, 36.7, 0, 0, 0, 37.1, 35.3, 36.7, 

36.6, 38.5, 0  

Collection 

Four, 2nd run 

36.4, 0, 0, 35.2, 0, 36.2, 36.7, 0, 0, 0, 37.3, 35.5, 36.8, 

36.5, 38.2, 0  
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pvl 

Collection 

One, 1st run 

0, 0, 0, 43.7, 0, 40.7, 41.4, 0, 0, 0, 0, 0, 0, 0, 0, 0, 40.3, 

39.8, 0, 42.6, 0  

Collection 

One, 2nd run 

0, 0, 0, 0, 0, 42.2, 0, 0, 0, 0, 0, 0, 35.5, 0, 0, 36.1, 0, 0, 0, 

0, 0  

Collection 

Two, 1st run 
0, 0, 0, 0, 35.1, 0, 0, 0, 0, 42.1, 0, 40.6, 0  

Collection 

Two, 2nd run  
0, 0, 0, 0, 35.4, 0, 0, 0, 0, 41.9, 0, 40.3, 0  

Collection 

Three, 1st run 
0, 0, 0, 0, 0 

Collection 

Three, 2nd run 
0, 0, 0, 0, 0  

Collection 

Four, 1st run 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 39.9, 0, 0, 0, 0  

Collection 

Four, 2nd run 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 41.1, 0, 0, 0, 0 

lukED 

Collection 

One, 1st run 

31.4, 31.8, 34.8, 14.4, 42.7, 33.0, 0, 34.0, 34.9, 35.5, 

36.1, 32.8, 34.8, 34.8, 33.2, 36.8, 43.6, 14.4, 14.0, 13.1, 

14.5 

Collection 

One, 2nd run 

31.2, 31.9, 35.4, 14.8, 34.7, 34.0, 0, 33.6, 37.8, 34.4, 

33.3, 34.7, 43.4, 34.2, 33.6, 37.6, 34.8, 14.5, 13.6, 13.5, 

13.3 

Collection 

Two, 1st run 

15.1, 16.9, 35.1, 32.6, 32.5, 33.1, 34.9, 15.1, 12.7, 11.9, 

12.4, 13.1, 12.6 

Collection 

Two, 2nd run  

15.1, 17.0, 35.1, 33.0, 32.1, 33.0, 35.6, 15.1, 13.2, 12.9, 

12.4, 13.1, 12.6  

Collection 

Three, 1st run 
0, 40.1, 0, 0, 0 

Collection 

Three, 2nd run 
0, 39.9, 0, 0, 0  

Collection 

Four, 1st run 

33.1, 32.0, 14.1, 13.4, 13.9, 12.3, 14.1, 14.5, 13.0, 28.8, 

31.1, 32.0, 31.9, 31.8, 14.4, 14.3 

Collection 

Four, 2nd run 

33.2, 33.3, 14.3, 13.9, 14.1, 13.2, 14.4, 14.2, 13.6, 29.1, 

30.0, 32.5, 32.0, 31.6, 14.3, 15.0 

lukAB 

Collection 

One, 1st run 

30.7, 31.2, 30.7, 14.9, 13.8, 14.2, 31.3, 33.5, 34.4, 33.0, 

32.4, 29.7, 14.5, 33.8, 32.9, 31.7, 34.8, 14.6, 14.7, 13.8, 

14.5 

Collection 

One, 2nd run 

31.1, 30.9, 31.2, 14.6, 13.2, 13.6, 30.7, 33.1, 35.2, 32.3, 

32.7, 29.8, 14.5, 32.8, 33.1, 31.3, 35.3, 14.6, 15.6, 14.0, 

14.6 

Collection 

Two, 1st run 

14.9, 16.3, 36.3, 33.0, 33.8, 33.6, 33.6, 14.3, 12.7, 11.6, 

13.4, 13.4, 12.7 

Collection 

Two, 2nd run  

15.2, 16.1, 37.8, 33.4, 33.7, 33.5, 34.2, 14.0, 13.1, 11.4, 

13.3, 13.1, 13.0 
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Collection 

Three, 1st run 
0, 0, 0, 0, 14.4 

Collection 

Three, 2nd run 
0, 0, 0, 0, 14.0 

Collection 

Four, 1st run 

0, 32.9, 13.3, 12.7, 13.3, 13.6, 13.6, 14.0, 14.0, 28.1, 

32.8, 32.1, 13.2, 13.3, 14.5, 14.7  

Collection 

Four, 2nd run 

0, 33.1, 13.5, 12.5, 13.0, 13.5, 13.6, 14.0, 14.1, 28.2. 

31.8, 32.0, 13.0, 13.3, 14.5, 14.6  

tst 

Collection 

One, 1st run 

31.1, 31.8, 31.1, 30.9, 32.0, 32.3, 15.0, 13.0, 0, 34.6, 

31.3, 29.0, 30.1, 28.2, 13.8, 14.1, 14.7, 39.1, 37.3, 30.1, 

30.8 

Collection 

One, 2nd run 

29.5, 30.7, 30.9, 30.4, 31.4, 30.8, 15.5, 13.4, 0, 34.4, 

30.5, 28.9, 29.9, 28.0, 13.9, 14.0, 14.8, 38.2, 35.4, 29.0, 

29.1 

Collection 

Two, 1st run 

30.9, 31.4, 14.1, 14.0, 31.8, 27.2, 30.1, 28.8, 30.1, 29.6, 

31.0, 31.0, 40.7 

Collection 

Two, 2nd run  

31.0, 31.2, 14.2, 14.4, 32.6, 27.4, 30.2, 29.2, 31.6, 29.2, 

29.9, 31.1, 40.0 

Collection 

Three, 1st run 
17.0, 15.3, 18.5, 14.7, 0  

Collection 

Three, 2nd run 
16.5, 14.1, 18.1, 13.8, 0  

Collection 

Four, 1st run 

14.5, 14.3, 30.1, 29.2, 31.3, 28.2, 31.1, 30.8, 29.7, 32.2, 

29.1, 13.4, 33.5, 34.2, 29.1, 31.4  

Collection 

Four, 2nd run 

14.1, 14.5, 30.2, 29.1, 31.1, 28.6, 31.1, 30.9, 29.5, 32.4, 

29.3, 13.4, 34.0, 34.3, 30.0, 30.9 

hla 

Collection 

One, 1st run 

16.2, 16.9, 17.5, 14.8, 13.9, 14.3, 16.9, 15.9, 36.7, 34.3, 

15.4, 15.6, 15.4, 16.0, 16.2, 15.7, 16.2, 15.9, 14.2, 13.8, 

13.9  

Collection 

One, 2nd run 

15.9, 16.9, 16.8, 14.8, 24.0, 14.0, 16.7, 16.4, 35.1, 33.4, 

15.1, 15.0, 14.9, 16.0, 15.6, 15.7, 15.8, 14.7, 15.0, 13.2, 

13.9 

Collection 

Two, 1st run 

16.1, 17.6, 16.4, 16.1, 17.2, 16.7, 16.3, 14.8, 13.8, 12.2, 

12.9, 13.0, 13.6 

Collection 

Two, 2nd run  

15.5, 17.2, 15.8, 15.9, 16.7, 16.0, 15.8, 14.7, 12.9, 12.2, 

12.6, 13.1, 12.7 

Collection 

Three, 1st run 
17.1, 15.6, 17.3, 14.0, 16.9 

Collection 

Three, 2nd run 
16.8, 15.6, 17.2, 13.9, 15.8 

Collection 

Four, 1st run 

17.1, 16.7, 14.6, 13.3, 13.6, 13.9, 14.1, 14.0, 15.5, 16.9, 

17.1, 15.8, 12.5, 12.3, 14.4, 14.6 

Collection 

Four, 2nd run 

17.3, 15.9, 15.1, 13.5, 13.5, 13.2, 15.1, 15.5, 16.1, 16.6, 

16.9, 16.2, 12.4, 12.5, 14.4, 14.5  
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hlb 

Collection 

One, 1st run 

30.6, 31.5, 31.0, 14.3, 13.4, 13.5, 14.0, 13.7, 33.6, 33.4, 

29.7, 27.4, 13.9, 27.2, 12.9, 13.3, 13.6, 14.4, 14.7, 13.3, 

13.6 

Collection 

One, 2nd run 

29.5, 29.4, 31.7, 13.9, 12.6, 12.8, 13.5, 14.4, 0, 42.8, 

38.5, 35.4, 19.4, 31.0, 13.5, 13.4, 12.9, 14.2, 15.2, 12.6, 

13.5 

Collection 

Two, 1st run 

15.4, 16.3, 12.7, 13.3, 14.0, 13.5, 12.9, 13.9, 12.0, 11.0, 

11.9, 11.9, 11.6 

Collection 

Two, 2nd run  

15.1, 16.2, 13.2, 13.6, 14.1, 14.0, 12.7, 14.0, 12.3, 11.5, 

12.0, 12.3, 11.4 

Collection 

Three, 1st run 
17.4, 16.7, 16.3, 17.2, 0  

Collection 

Three, 2nd run 
16.8, 15.6, 16.2, 17.0, 0  

Collection 

Four, 1st run 

14.2, 13.4, 13.0, 12.1, 13.0, 13.3, 13.5, 14.0, 13.6, 13.9, 

14.8, 12.8, 12.3, 12.2, 13.6, 13.7 

Collection 

Four, 2nd run 

14.0, 13.5, 13.1, 12.0, 13.0, 13.5, 13.8, 13.9, 13.5, 14.1, 

14.8, 12.7, 12.3, 12.3, 13.5, 13.8  

hld 

Collection 

One, 1st run 

14.7, 15.2, 15.8, 15.7, 14.9, 15.3, 15.6, 13.9, 37.9, 33.6, 

13.9, 13.9, 15.9, 14.3, 14.6, 14.3, 15.0, 16.2, 14.6, 14.6, 

14.7 

Collection 

One, 2nd run 

14.4, 15.3, 15.7, 15.6, 14.8, 14.9, 15.5, 15.0, 34.9, 32.1, 

13.7, 13.8, 15.3, 14.1, 14.3, 14.5, 14.3, 15.2, 15.7, 14.1, 

14.8  

Collection 

Two, 1st run 

15.9, 17.7, 14.6, 14.4, 15.4, 15.3, 14.9, 15.3, 13.7, 13.3, 

13.8, 14.0, 14.1 

Collection 

Two, 2nd run  

15.7, 17.5, 14.3, 14.5, 15.6, 15.3, 14.9, 15.5, 13.8, 13.5, 

13.7, 14.4, 13.6  

Collection 

Three, 1st run 
15.2, 13.3, 16.1, 14.9, 15.0 

Collection 

Three, 2nd run 
16.0, 14.0, 16.5, 15.3, 15.5 

Collection 

Four, 1st run 

15.5, 14.2, 14.2, 13.9, 14.1, 14.0, 14.3, 15.1, 14.7, 15.6, 

16.6, 14.7, 13.3, 13.4, 14.9, 15.0  

Collection 

Four, 2nd run 

15.3, 15.0, 15.1, 13.9, 14.0, 14.2, 14.0, 14.3, 14.4, 15.2, 

15.5, 14.7, 13.4, 13.6, 14.6, 14.8 

sea 

Collection 

One, 1st run 

9.9, 10.3, 11.3, 30.2, 36.1, 33.9, 32.9, 30.7, 0, 0, 30.4, 

27.5, 14.1, 27.2, 12.6, 12.9, 12.9, 26.9, 34.3, 0, 30.6 

Collection 

One, 2nd run 

11.6, 11.1, 12.1, 30.5, 32.3, 32.8, 32.5, 29.4, 0, 31.1, 

34.1, 32.3, 14.1, 35.2, 14.2, 13.3, 13.8, 27.9, 33.8, 34.3, 

30.9  

Collection 

Two, 1st run 

15.4, 17.9, 31.7, 28.8, 13.3, 12.6, 12.5, 25.4, 34.4, 27.7, 

33.5, 33.2, 34.3 



61 

 

Collection 

Two, 2nd run  

15.5, 16.2, 31.5, 29.1, 14.6, 12.7, 12.6, 25.7, 32.4, 31.9, 

32.4, 31.8, 32.4  

Collection 

Three, 1st run 
16.1, 15.5, 17.3, 14.4, 0 

Collection 

Three, 2nd run 
16.5, 14.9, 17.0, 15.2, 0  

Collection 

Four, 1st run 

0, 0, 0, 37.7, 0, 0, 37.1, 35.0, 36.6, 14.3, 16.0, 15.5, 35.0, 

37.2, 0, 35.5 

Collection 

Four, 2nd run 

0, 0, 0, 36.0, 0, 36.5, 36.2, 36.1, 37.2, 15.3, 15.6, 15.7, 

35.2, 36.0, 36.4, 35.1 

seb 

Collection 

One, 1st run 

0, 41.1, 0, 0, 0, 0, 39.7, 43.4, 41.5, 42.3, 44.4, 0, 0, 0, 0, 

42.7, 0, 0, 0, 43.9, 43.3  

Collection 

One, 2nd run 

0, 40.6, 0, 0, 0, 0, 39.9, 40.7, 43.2, 42.1, 0, 0, 0, 0, 0, 

43.6, 0, 0, 0, 42.9, 43.3 

Collection 

Two, 1st run 

42.8, 0, 38.5, 40.7, 0, 41.4, 42.2, 44.3, 40.7, 41.3, 42.4, 

41.0, 38.6 

Collection 

Two, 2nd run  

43.1, 0, 0, 0, 0, 41.7, 42.1, 43.2, 36.2, 35.9, 35.0, 44.1, 

34.0 

Collection 

Three, 1st run 
0, 0, 0, 0, 15.1 

Collection 

Three, 2nd run 
0, 0, 0, 0, 15.3 

Collection 

Four, 1st run 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0 

Collection 

Four, 2nd run 
37.9, 0, 0, 0, 0, 35.5, 37.2, 0, 0, 0, 0, 0, 0, 0, 0, 0  

sec 

Collection 

One, 1st run 

38.2, 0, 0, 0, 0, 0, 0, 36.5, 0, 34.7, 13.7, 13.9, 0, 37.9, 0, 

37.9, 37.5, 33.3, 37.1, 0, 42.9, 36.9, 37.0 

Collection 

One, 2nd run 

39.4, 0, 0, 0, 0, 0, 0, 37.5, 0, 34.2, 34.1, 14.2, 14.6, 0, 

38.5, 37.6, 38.6, 37.4, 41.6, 42.3, 37.2, 37.1 

Collection 

Two, 1st run 
0, 0, 40.7, 44.2, 0, 0, 41.1, 41.4, 0, 36.9, 36.0, 37.7, 13.7 

Collection 

Two, 2nd run  
0, 0, 41.0, 0, 0, 0, 41.0, 42.6, 0, 36.5, 36.4, 37.9, 13.5 

Collection 

Three, 1st run 
0, 0, 0, 0, 0 

Collection 

Three, 2nd run 
0, 0, 0, 0, 0 

Collection 

Four, 1st run 
0, 0, 0, 0, 0, 0, 37.9, 40.1, 0, 0, 0, 0, 41.0, 0, 0, 38.7 

Collection 

Four, 2nd run 
0, 0, 0, 0, 0, 0, 37.6, 40.3, 0, 0, 0, 0, 41.3. 0, 0, 38.4 
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sed 

Collection 

One, 1st run 

0, 0, 0, 0, 0, 41.0, 0, 44.0, 0, 35.6, 34.1, 0, 0, 0, 0, 0, 

35.1, 0, 42.5, 0, 35.2 

Collection 

One, 2nd run 

0, 0, 0, 0, 0, 41.4, 0, 44.8, 0, 36.1, 33.9, 0, 0, 0, 0, 0, 

35.3, 0, 43.0, 0, 35.6 

Collection 

Two, 1st run 
0, 0, 0, 0, 43.5, 0, 0, 0, 34.9, 32.6, 34.2, 35.3, 35.7 

Collection 

Two, 2nd run  
0, 0, 0, 0, 0, 0, 0, 0, 35.0, 32.3, 34.4, 35.7, 36.0 

Collection 

Three, 1st run 
0, 0, 0, 0, 0 

Collection 

Three, 2nd run 
0, 0, 0, 0, 0 

Collection 

Four, 1st run 

0, 0, 12.2, 33.5, 33.1, 0, 34.9, 0, 0, 33.6, 33.9, 33.8, 0, 0, 

0, 33.3 

Collection 

Four, 2nd run 

0, 0, 12.3, 33.4, 33.0, 0, 0, 0, 0, 34.1, 34.2, 33.9, 0, 0, 0, 

33.2 

see 

Collection 

One, 1st run 

42.5, 0, 0, 0, 0, 42.2, 0, 35.2, 0, 0, 0, 0, 0, 0, 0, 43.2, 0, 0, 

41.7, 41.9, 0 

Collection 

One, 2nd run 

33.7, 34.3, 35.2, 0, 0, 0, 0, 34.3, 35.2, 0, 34.2, 31.7, 0, 

42.3, 35.2, 35.3, 41.2, 33.5 

Collection 

Two, 1st run 
0, 0, 0, 41.1, 0, 0, 0, 0, 39.6, 38.8, 0, 0, 0 

Collection 

Two, 2nd run  
0, 0, 0, 43.0, 0, 0, 0, 0, 38.9, 38.6, 0, 0, 0 

Collection 

Three, 1st run 
0, 0, 0, 0, 0 

Collection 

Three, 2nd run 
0, 0, 0, 0, 0 

Collection 

Four, 1st run 
33.2, 0, 0, 0, 0, 0, 0, 0, 35.5, 0, 0, 0, 0, 0, 0, 0 

Collection 

Four, 2nd run 
33.7, 0, 0, 0, 0, 0, 0, 0, 34.9, 0, 0, 0 0, 0, 34.8, 0 

eta 

Collection 

One, 1st run 

42.6, 42.9, 0, 43.4, 42.8, 0, 0, 42.9, 43.3, 40.7, 41.2, 

42.3, 0, 43.7, 42.8, 43.9, 0, 42.8, 0, 42.3, 42.1 

Collection 

One, 2nd run 

42.0, 0, 42.3, 41.4, 40.7, 42.4, 0, 42.8, 42.2, 42.9, 39.5, 

40.1, 43.1, 42.4, 0, 42.3, 44.3, 41.4, 43.3, 43.3, 41.1 

Collection 

Two, 1st run 
0, 0, 41.7, 0, 0, 0, 0, 0, 40.7, 39.5, 0, 0, 40.5 

Collection 

Two, 2nd run  
0, 0, 0, 0, 0, 0, 0, 0, 41.0, 39.1, 0, 0, 40.4 

Collection 

Three, 1st run 
0, 0, 0, 0, 0 
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Collection 

Three, 2nd run 
0, 0, 0, 0, 0 

Collection 

Four, 1st run 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 39.1, 0, 0, 0, 0 

Collection 

Four, 2nd run 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 39.1, 0, 0, 0, 0 

hlgA 

Collection 

One, 1st run 

13.4, 13.6, 14.4, 14.5, 13.5, 13.5, 13.8, 13.3, 32.5, 29.2, 

13.1, 11.2, 14.6, 11.6, 13.1, 13.3, 13.8, 14.9, 14.5, 12.7, 

13.0 

Collection 

One, 2nd run 

13.3, 13.6, 14.1, 14.5, 13.6, 13.3, 14.0, 13.4, 36.1, 30.0, 

13.2, 11.6, 14.6, 11.4, 13.0, 13.3, 13.7, 15.0, 14.6, 12.5, 

13.0 

Collection 

Two, 1st run 

15.1, 16.6, 12.5, 12.4, 13.8, 13.2, 13.1, 13.2, 11.8, 11.6, 

11.5, 11.9, 12.0 

Collection 

Two, 2nd run  

15.1, 16.3, 12.5, 13.2, 13.8, 13.2, 14.1, 14.9, 12.3, 11.2, 

11.5, 12.2, 12.2  

Collection 

Three, 1st run 
16.0, 16.5, 15.3, 17.4, 14.9 

Collection 

Three, 2nd run 
16.1, 16.5, 15.8, 17.3, 14.0 

Collection 

Four, 1st run 

12.2, 13.4, 14.9, 14.3, 15.2, 11.1, 11.9, 12.3, 13.4, 13.2, 

14.1, 11.1, 11.0, 12.5, 14.3, 13.0 

Collection 

Four, 2nd run 

12.2, 12.8, 14.9, 15.4, 15.3, 11.2, 12.5, 12.3, 12.8, 13.7, 

13.4, 12.2, 11.9, 11.7, 13.3, 13.5 

hlgC 

Collection 

One, 1st run 

13.5, 14.0, 14.2, 13.6, 13.6, 13.6, 14.3, 14.3, 33.4, 30.4, 

13.5, 11.3, 15.3, 11.6, 13.5, 12.7, 13.1, 14.3, 14.6, 13.0, 

13.0  

Collection 

One, 2nd run 

13.3, 14.1, 14.2, 13.7, 14.1, 13.7, 14.2, 14.3, 34.0, 31.4, 

13.4, 11.0, 15.3, 11.6, 13.3, 12.5, 13.1, 14.1, 14.7, 12.7, 

13.2 

Collection 

Two, 1st run 

13.7, 15.9, 12.0, 12.0, 11.3, 12.9, 13, 13.5, 11.6, 11.43, 

11.6, 11.9, 11.5 

Collection 

Two, 2nd run  

14.0, 16.2, 12.1, 12.3, 11.5, 13.2, 13.5, 13.6, 11.2, 11.5, 

11.0, 12.6, 11.3 

Collection 

Three, 1st run 
15.1, 16.4, 15.8, 17.6, 15.1 

Collection 

Three, 2nd run 
16.3, 16.8, 15.3, 17.2, 15.5 

Collection 

Four, 1st run 

14.1, 15.0, 15.3, 16.5, 16.2, 15.3, 13.2, 14.8, 14.2, 14.5, 

13.8, 16.7, 15.1, 15.0, 14.1, 14.0 

Collection 

Four, 2nd run 

15.3, 14.1, 16.8, 16.3, 16.5, 14.0, 14.2, 15.1, 14.0, 13.8, 

13.6, 15.0, 15.9, 15.7, 14.3, 13.9 

 


