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CHAPTER I

INTRODUCTION

Background on the Human Skin Microbiome

A microbiome is a habitat comprising the community of microorganisms associated with
a particular environment or host (Davenport et al.). The human microbiome consists of trillions
of microbes (viruses, bacteria, archaea, and fungi) that colonize the human body. Different sites
on and within the body harbor unique assemblages of microbes. For example, the largest and
most diverse microbial communities are within the colon. Microbial communities can also be
found in other body regions, such as the skin, or lung. Microbial communities associated with
these sites differ from one another due to the specific biochemical conditions associated with
each site.

The skin is the largest organ of the human body, which serves as a physical barrier to
prevent pathogen invasion. When the barrier breaks, skin disease, and even systemic disease can
occur (Byrd et al.). As stated, the skin is also populated by a diverse assemblage of microbes.
This skin microbiome not only serves to protect against pathogens but also help educate the
immune system, and aid in the breakdown of natural products (Grice et al., 2015). The skin
comprises two distinct layers: the epidermis and the dermis, each containing a specific microbial
niche. The skin microbiota can also be categorized as either residential or transient
microorganisms. Residential microorganisms (known as the core microbiota) are often found on

the skin that re-establish themselves after disruption or dysbiosis. The core microbiota is



considered to be commensal, meaning these microorganisms are typically harmless and provide
some benefit to the host. Transient microorganisms do not establish permanent residence but
arise from the environment and may persist for hours to days before disappearing (Dreno et al.).

Each external body site provides a unique microenvironment that varies in characteristics
such as pH, temperature, moisture, sebum content, and topography (Grice et al., 2011). These are
divided into three main categories based on their characteristics: sebaceous or oily (i.e., face and
back), moist (i.e., bend of forearm and back of the knee), and dry (i.e., volar forearm and palm).
Appendages such as sweat glands, hair follicles, and sebaceous glands influence the skin site's
environment. Sweat glands are essential for thermoregulation, and lead to acidification of the
skin, making growth and colonization unfavorable for numerous microorganisms. Sweat also
contains antimicrobial molecules such as free fatty acids and antimicrobial peptides that inhibit
microbial colonization. Sebaceous glands connected to hair follicles secrete lipid-rich sebum that
provides an additional antibacterial shield to hair and skin (Gallo et al.).

The site-specific microbial communities' composition is dependent mainly on the skin
site's physiology. Changes in the relative abundance of bacterial taxa are associated with moist,
dry, and sebaceous microenvironments. Moist regions harbor mostly Staphylococcus and
Corynebacterium species. Sebaceous sites have a higher abundance of lipophilic species such as
Propionibacterium. The dry sites host Staphylococcus, Propionibacterium, and Streptococcus

species predominantly (Oh et al.).



Initial Colonization
After birth, a newborns' skin microbiome correlates strongly with delivery mode. The

microbiome of infants delivered vaginally is similar to the mother's birth canal, and infants born
by Cesarean resemble the mother's skin flora. Skin colonization by commensal skin
microorganisms continues during breastfeeding (Dominguez-Bello et al.). Simultaneously,
microorganisms from the environment colonize the skin to build a healthy relationship with the
host's skin. The infant's microbiota composition and function are also influenced by antibiotic
exposure and early-life feeding practices. During early infancy (i.e. birth to one year of age), the
most crucial influence on the microbiome's development is skin contact with the parents. By the
age of three, the infant microbiome achieves a more complex structure, resembling adults
(Dominguez-Bello et al.). As cognition and the immune system develop during early childhood,
the microbiome is the most dynamic. The microbiome reaches homeostasis beginning at early

adolescence, influenced heavily by antibiotic use and the built environment (Langdon et al.).

Human Microbiome and the Built Environment
The built environment includes all human-made structures, including buildings,

transportation systems, workplaces, schools, hospitals, and vehicles. These spaces are where
people spend most of their time indoors, and they harbor a unique microbiome. The built
environment's microbiome is unlike most microbial communities found on Earth's outside
environments, such as trails, streets, parks, and trees (Gilbert, 2018). The built environment
harbors diverse microbial populations, including viruses, bacteria, fungi, and protozoa. Humans
are continually interacting with the built environment's microbiome by touched objects and air

circulation. Common bacterial genera in indoor environments include Pseudomonas,



Acinetobacter, Staphylococcus, Corynebacterium, and Clostridium (Adams et al.). The built
environment's microbiome differs considerably in environments with different functions such as
homes, schools, and offices (Kembel et al.). While researchers are not sure of all the factors
correlating to this variation, it is believed to be due to differences in layout, structural
components such as ventilation and windows, and variations in the types of human interaction
both with and within the building. The microbiome of the built environment has profound
impacts on human health. High occupancy increases human-associated microorganisms and
microbial transmission potential via direct or indirect contact with surfaces. Direct human
contact can occur by touching a surface or object with their hands, emission of bioaerosols, and
resuspending indoor dust containing human-emitted microbes (Meadow et al.). Building layouts
directly affect individuals' movement and occupancy, affecting how occupant-associated
microbes are dispersed throughout different building types. Although there has been tremendous
progress in characterizing the microbiome of the built environment, significant gaps have been
identified within the field, including (1) characterization of the built environment's microbiome
at a higher resolution to understand the dynamics of the microbial communities that reside in
different buildings with different functions; (2) lack of efficient tools to monitor the patterns of
indoor microbiomes that are present as a function of occupancy; and (3) lack of approaches to
integrating data from the built environment, occupants, and microbiomes to identify transmission

of pathogenic species (Li et al.).

Meadow et al. found that bacterial communities on classroom surfaces vary with human
contact. Samples were collected from the same classroom at the Lillis Business Complex at the
University of Oregon. Researchers sampled a total of fifty-eight chairs, desks, floors, and walls

of the same classroom. All samples represented approximately 4,000 bacterial operational



taxonomic units (OTUs). The four surface types harbored significantly different communities
(P<0.001). Their results indicated that site-specific factors (i.e., habitat selection or dispersal
from a specific body site) are more important than distribution among bacterial community
assembly sites in the built environment. Desk surfaces were significantly associated with several
taxa from the human body, including Streptococcus and Cyanobacteria. Walls, the surfaces with
the least contact with humans, were found taxa to contain bacteria related to Sphingomonas and
Alicyclobacillus, which are not commonly associated with human skin. Evidence to date
suggested that microbial communities on indoor surfaces are likely primarily human dispersal-
driven via surface contact. Meadow et al. suggested the microbial communities detected on

different body-sites can be transferred to indoor surfaces following contact.

Ross et al. studied the microbial biogeography of a university campus by swabbing the
entrance door handle from each of the sixty-five buildings at the University of Waterloo at three-
time points during an academic term. Microbial communities assembled coincided with building
use and whether those communities were temporally stable. Samples were collected by swabbing
the left and right handles and classified by building, faculty, building use, estimated human
throughput, handle size, building age, and the number of rooms. Across all door handles, the
dominant phyla were Proteobacteria, Firmicutes, Actinobacteria, and Bacteroidetes, which
accounted for 89% of all total reads. These dominant phyla have been previously associated with
built environment studies of homes, gyms, and public restroom surfaces. Although inter-handle
variability was high, several individual building entrances harbored distinct microbial
communities that were consistent over time. Dead skin, oils from the hand, and other organic

matter supply nutrients and moisture for microorganisms to form stable communities on entrance



handles. The study demonstrated highly variable microbial communities associated with

frequently contacted door handles on a university campus (Ross et al.).

The Microbiome of Fomites
Fomites are inanimate objects that become colonized with microbes and serve as

potential intermediates for transmission to and from humans. A review article by Stephens et al.
summarized fomite contamination, microbial survival in the built environment, and transmission
between fomites and humans. In buildings, the microbial communities are formed by skin
shedding in the indoor air and onto building surfaces. Human occupancy and activity, the
outdoor environment, and building design can all influence the abundance and diversity of
microbes in the indoor microbiome. Not all microbes that are found on indoor surfaces are
pathogenic. Bacterial communities in the built environment with higher occupancies have been
shown to have high abundances of skin-associated bacteria such as Streptococcus and
Corynebacterium. Lax et al. showed that humans deposit their microbial clouds on indoor
surfaces via shedding and touch. Individuals occupying a space can emit their own distinct
personal microbial cloud leaving upwards of 10° biological particles per hour that can transmit
pathogens to other individuals and indoor surfaces (Meadow et al.). The microbial communities
tend to remain inactive or dormant until being transferred to other host locations. Greene et al.
demonstrated microbes could physically transfer between fomite surfaces and humans via
touching. Still, the transfer's efficiency depends on the surface material, hand covering, and

moisture content of contact surfaces.

Greene et al. studied the transfer efficiency of Acinetobacter baumannii, a gram-negative,

multidrug-resistant bacterium with and without latex gloves. They reported that it was easily



transferred via fomites and difficult to eradicate from the environment. Fomite-to-fingerpad
transfer efficiency was determined for six different materials: glass, stainless steel, porcelain,
polypropylene, and rubber. For 4. baumannii, the fomite-to-fingerpad transfer efficiency was
statistically significant regardless of glove use. Greene et al. found no significant differences in
transfer efficiencies by material type except for rubber, which resulted in higher transfer
efficiencies. Fomite-to-fingerpad transfer efficiency was not equal to fingerpad-to-fomite transfer
efficiency when the two contact surfaces were not identical (i.e., fomite-skin transfer or fomite-
glove transfer). It was found that the fomite-to-fingerpad was four times greater than the overall
fingerpad-to-fomite transfer efficiency. Latex gloves reduced the fomite-to-fingerpad transfer
efficiency from 55.9% to 47.1%. Although the transfer of pathogens between surfaces and latex

gloves is reduced, there is still a transfer.

Species of the human microbiome have been shown to transfer between cohabitating
couples, family members, pets, and students sharing dormitory rooms, as well as by both direct
and indirect mechanisms between non-cohabitating individuals' hands (Neckovic et al.). The
microbial cloud (via skin-shedding) can be indirectly deposited into the built environment.
Studies have assessed human microbiomes' direct transfer and applied it in linking individuals to
personal effects, office equipment, and shared spaces/surfaces within homes. Still, the
persistence of transferred microbial members has not been fully understood over time. Some
studies suggest microbial signatures (or microbial fingerprints) may persist on items within an
office or home environment over a short period (Park et al.). Other studies indicate microbes
rapidly decay from surfaces once the environment is no longer occupied (Prussin et al.). This
inconsistency may be due to how different surface types affect individual species (Neckovic et

al.).



Fierer et al. demonstrated that the human skin harbors a large number of bacteria that can
readily be transferred to surfaces upon touching. Skin-associated bacteria are highly
individualized and link touched surfaces to specific individuals. Fierer et al. compared bacterial
communities on individual keys of three computer keyboards to the communities found on the
keyboard owners' fingers. They linked objects to specific individuals by comparing the bacteria
on their computer mice against a database containing bacterial community information for more
than 250 hand surfaces, including the owner's hand. Their findings indicated that bacterial
communities on the fingertips for a given individual's keyboard were more similar to each other
than to fingertips or keyboards from other individuals. Bacterial communities on the fingers of
the owner of each keyboard resembled the communities on the owner's keyboard, which suggests
that the direct transfer of fingertip bacteria causes differences in keyboard-associated
communities. The computer's mouse was also significantly more similar to the microbial
communities of the owner's hands than to those of other hands in the database in all nine cases.
These results demonstrated the potential use of skin-associated bacteria persistent on objects for

forensic identification.

As stated, microbial deposits from humans to the built environment have been used to
match individuals to objects they have touched. The microbiomes of various home surfaces have
shown that microbial signatures of a family can be highly predictive of an individual's
microbiome. Lax et al. performed a longitudinal characterization on personal mobile phones and
examined if microbial communities associated with an individual's shoes were determined by the
floor microbiome correlated with walking. They found that microbial community structure was
determined by surface type and participant. This study used supervised machine learning

analysis that assessed which bacterial taxa were most connected with different surface types.



Random forest models, trained at the genus level, determined whether a sample was taken from a
phone, shoe, or floor with an error ratio of 3.6. Genera such as Propionibacterium,
Streptococcus, and Corynebacterium often found on human skin were highly enriched on phone
samples relative to shoe samples, again indicating that the skin microbiome interacts with the
built environment. A Bayesian source tracking approach was employed to determine the extent
to which the shoe has interacted with the floor to test whether individual shoe and floor time
series could be matched based on similarity. Their results demonstrated the similarity between
shoe and floor microbial communities could be used to infer where someone has recently walked

(Lax et al.).

Challenges in Investigating the Human Skin Microbiome
The skin microbiome’s composition depends on a plethora of factors both intrinsic and

extrinsic. Intrinsic factors include skin site, intra- and interpersonal variability, ethnicity, gender,
and aging. Extrinsic factors include mode of delivery, lifestyle, hygiene routine, and use of
cosmetics, as well as antibiotic use and certain diseases (Skowron et al). These factors form a
complex network that newer, massively parallel DNA sequencing technologies allow researchers
to better understand. However, due to multiple platforms for sequencing, various DNA
extraction kits and culture tools, and different sampling methods, standardization in the field has
not been achieved. Presently, studying the skin microbiome is at a turning point by utilizing 3D
models that investigate the microbe-skin relationship and transplantation of the skin microbiome
which could provide a therapeutic avenue for the treatment of diseases such as atopic dermatitis
(Boxberger et al.). Wilkens et al. noted that taxa on both skin and surface sites appear to have a

diurnal variation. Time of day was a notable contributor to variance at the community level with



significant differences between morning and evening samples. Taken together, a number of

factors can influence the skin microbiome and its study poses many challenges for researchers.

Research Significance

The Covid-19 pandemic led to widespread measures to control the spread of the disease,
including closing of US schools and business beginning in March 2020. As a result, many
individuals began to work and learn from home. Additionally, education campaigns to increase
hand washing and sanitizing were widely implemented. It is currently unknown how skin
bacterial communities were impacted by these efforts. In this work it was hypothesized that as
individuals returned to work following extended absence, there would be changes in the
intraindividual, interindividual, and fomite microbiomes. As a surrogate for pandemic-related
absence from work, individuals away for two to three weeks over the winter holiday break were
swabbed upon returning to work to assess their skin microbiome. Participants self-swabbed their
dominant hand, corresponding forearm, and an object chosen from their campus laboratory or
office space at selected time points over a one-month period. After all samples were collected,
DNA was extracted and the V4 region of the 16S rRNA gene was amplified and sequenced on an
[llumina MiSeq. The data produced from this study were analyzed using the Quantitative
Insights Into Microbial Ecology 2 (QIIME 2) pipeline. The information generated from this
study can help researchers better understand how bacterial communities shift as a result of
behavioral changes such as quarantining or increased sanitation procedures, and how those
changes may ultimately affect human health. This research may also help scientists better
understand how prevention methods impact the skin microbiome. Furthermore, microbial

deposits from humans to the built environment have been used to match individuals with high

10



accuracy to objects they have recently touched, such as keyboards, doorknobs, and phones, and

the data generated here may add to the growing application of microbiology to forensic science.
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CHAPTER 1II

MATERIALS & METHODS

Experimental Design

The purpose of this research focused on investigating the impact of returning to work at
UNTHSC on the intraindividual, interindividual, and workplace fomite's microbiome.
Participants swabbed their dominant hand, the forearm of their dominant hand, and an object
from either their laboratories or office spaces to determine if and how the skin and workplace
microbiome shifts in bacterial communities after staying away from campus for at least two
weeks. This was tested through four stages. The first stage was subject recruitment and sample
collection. The second stage involved DNA extraction. The third stage required library
preparations and performing next-generation sequencing (NGS) of the prepared libraries using
[llumina's MiSeq System. In the fourth and final stage, data analysis & interpretation were
performed to determine how an individual's skin microbiome changed. Stage four results were
also used to evaluating the changes in the fomite's microbiome as well as compare individuals'
skin microbiomes against each other to determine if individuals have become more like each
other since returning to work in the same building (CBH). Fomites are considered as inanimate
object that, when contaminated with an infectious organism, can serve as a means of transferring
disease-causing agents to a human host. The most important fomites for contamination and
transmission tend to be found in the built environment and those that humans frequently come

into direct contacts with, such as doorknobs, mobile phones, and keyboards (Stephens et al.).

12



Phase I: Subject recruitment and sample collection

The study population consisted of UNTHSC employees (faculty, staff, and students).
Individuals needed to be between the ages of 18-90 and current employees of UNTHSC whose
office space or laboratory (or both) is located on the 2™, 31, 4% or 5 floor of the CBH building.
The first floor of CBH was excluded from the study due to ongoing construction and outpatient
services. The sixth floor (last floor) was excluded from the study because it is dedicated to the
UNT Center for Human Identification laboratories, where human remains, and DNA are often
tested. Including the first and sixth floors would have increased the possibility of receiving
contaminated samples. A sample size of fifteen individuals was determined using the G*Power
software with an alpha of 0.05 and an effect size of 0.7. Potential subjects were recruited through
an advertisement in the Daily News (campus news outlet) and emails sent out to individuals
identified as likely subjects. Twelve subjects were enrolled in the study (four males, eight
females). From the twelve subjects, only eight (four males, four females) participant’s DNA
were used in downstream analysis because not all the extracted DNA samples were successfully
amplified (discussed further in the results section). The total number of enrolled participants was
less than expected (fifteen), possibly because the inclusion criteria were restricted to one
building. Additionally, many individuals continued to work from home and were not sure when
they would return to campus due to the COVID-19 global pandemic and social distancing

guidelines.
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Male Female
Characteristics n 4 4
Age range: 25-32 1 2
33-40 1 2
49-56 1 0
57-63 1 0
Object location: Laboratory 2 3
Office 2 1
Object: Computer mouse 3 2
Keyboard 1 0
Fridge door 0 1
Arm of chair 0 1
CBH floor number 2 1 1
3 2 2
4 1 1

Table 1. Participant characteristics

Samples were collected from twelve individuals who swabbed their dominant hand, the
forearm of their dominant hand, and an object from either their laboratory or office space

according to an approved protocol by the North Texas Regional Institutional Review Board



(Appendix A). Although multiple methods have been accepted for skin sampling, each varying
in biomass yield, human DNA contribution, sampling depth, and discomfort, moistened swabs
were chosen because it is the most established and least invasive collection method (Ogai et at.).
Dry swabbing is not as widely used due to reduced biomass collection. All samples were
collected using sterile nylon flocked Puritan specimen collection swabs with a 30 mm breakpoint
and sterile water.

Each participant received a brown bag labeled with their sample ID number. Within each
brown bag, individuals received twenty-three swabs and twenty-three 1.5-mL microcentrifuge
tubes to store and transport their samples. Their sample collection materials were divided into
eight Ziplock bags. The first Ziplock bag (corresponding to t=0) contained two swabs and two
collection tubes: one for the dominant hand and the second for the forearm. Subjects did not
swab the fomite from their laboratory or office on t=0 since these swabs were taken one day
before they returned to work. Participants were instructed to freeze their t=0 samples until they
could return their samples the next day. The remainder of the seven Ziplock bags (corresponding
to days t=1, 3, 5, 7, 14, 21, and 28) each contained three swabs and three tubes: one for the
dominant hand, another for the forearm, and a third for the fomite. Each subject labeled their
tubes with their sample ID, collection date, and body part/item sampled. Subjects used RH to
indicate the right hand, RHFA for the right-hand forearm, LH for the left-hand, and LHFA to
indicate the left-hand forearm on the collection tubes. On the fomite's collection tubes, subjects
wrote either office or laboratory to identify where the sample was collected from and the object's
name to indicate which item was used (i.e., office/mouse or laboratory/pipette). Individuals used
the same fomite throughout the study. Shortly after participants picked up their study materials,

they received an email from a member of the research team, which included documents such as a

15



guide on how to swab their skin and fomite, a list that contained commonly found objects in
laboratories and offices to swab, and a questionnaire to be filled out throughout the study
(Appendix B, Appendix C, Appendix D).

To adhere to social distancing guidelines, participants swabbed themselves and their
chosen object. Before each sample collection, participants moistened their swabs with sterile
water provided in 2-mL microfuge tubes. Subjects swabbed their dominant hand by creating a T-
shape, starting from the middle bottom of their palm, slowly rotating the swab as they move up
(vertically) further away from their wrist and stopping once they reached the base of their ring
finger. Next, participants placed the swab on the bottom of their index finger, slowly rotating the
swab as they move horizontally across the index, middle, ring, and pinky finger. To swab the
dominant hand's forearm, participants placed the swab on the median cubital fossa (inside of the
bend of the elbow), slowly rotating the swab as they moved down the forearm towards their
wrist. To collect the surface swab from the laboratory or office's fomite, participants will swab a
10 cm X 10 cm area (4 in. X 4 in.) on the object of choice in a zigzag formation, moving first
horizontally then vertically. If their chosen object was small (such as a pen), participants were
instructed to swab the item in its entirety.

Study participants coordinated with a member of the research team via email to
determine a time to drop off their samples on each collection day to a box outside of the Allen
lab (CBH 303). Receiving samples from subjects on each collection day kept subjects
accountable for swabbing their samples on their specified days. Not all twelve participants began
the study at the same time. Therefore, each sample drop-off date depended on when they began
the study. However, all samples were collected during the study period from early January 2021

to late February 2021. This collection system ensured social distancing between participants and
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members of the research team. It maintained the subject's anonymity to other participants as no
two participants were allowed to drop off their samples simultaneously. After each sample drop-
off, a member of the research team collected the samples and checked each tube to ensure the
appropriate information was written and stored in the freezer. The collected samples remained in
a -80°C freezer prior to extraction.

Phase 2: DNA extraction

The workflow for isolating DNA using the MagMax™ DNA Multi-Sample Ultra Kit
protocol (ThermoFisher) included disrupting the samples, performing DNA extraction,
collection, and elution. It is important to note that this protocol was used to perform automated
DNA extraction using the KingFisher ™ Duo Prime. This specific protocol was downloaded to
the KingFisher ™ Duo Prime via the BindlIt software. After downloading the protocol
(A25597 Blood Buccal) to the Bindlt software, it was modified to carry out the heated elution
step and final elution in row A of the 96-well plate instead of the elution strips in the KingFisher.
This modification was performed to reduce plastic waste, and a previous member of the lab was
able to carry out the elution steps of a different protocol in row A of the 96-well plates.

Before the first use of the kit, 25 mL of isopropanol was added to Wash Solution 1
Concentrate mix, and 132 mL of ethanol was added to Wash Solution 2 Concentrate mix. The
solutions were stored at room temperature. Before each use of the kit, a dry bath was preheated
to 65°C, and DNA Binding Bead Mix was prepared using 16 uL of DNA Binding Beads and 24
pL of nuclease-free water provided with the kit. Instead of transferring the collected swabs to the
96-well plate used for the KingFisher ™ Duo Prime to be prepared for DNA extraction as stated
by the protocol, it was decided to carry out DNA extraction and purification steps in the swab's

original collection tube. The first step was to digest the samples with a Proteinase K (PK) mix.
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Each sample tube received 192 uL of PK buffer and 8 uL of Proteinase K for a total of 200 pL.
The samples were then vortexed at speed 5 (approx. 900-950 rpm) for five minutes and
incubated at 65°C for twenty minutes. The second step was to disrupt the samples by adding 200
pL of Multi-Sample DNA Lysis Buffer to each sample tube and vortexed at speed 5 for five
minutes. Finally, 240 uL of isopropanol (not included in the kit) was added to each sample tube
and vortexed at speed 5 for five minutes. After taking the samples off from the vortex adaptors,
the swabs were removed from the tubes using forceps that were rinsed in 80% ethanol between
samples to avoid cross-contamination. The binding beads were moderately vortexed, and 40 uL
were added to each well of row H in the 96-well plate. The total volume of 640 uL per tube was
transferred to the wells of row H of the 96-well plate. 150 uL of Wash solution 1 was added to
each well of row G of the 96-well plate. 150 uL of Wash Solution 2 was added to each well of
row E & D of the 96-well plate. The tip comb for the 12-pin magnetic head was placed in row B.
Row A was used for the heated elution step using 12.5 pL of Elution Buffer 1 followed by an
additional non-heated elution step using 12.5 pL of Elution Buffer 2. The wells in row C and F
remained empty. Due to low DNA yields, the amount of Elution Buffer 1 and Elution Buffer 2
was altered from 50 pL (as stated by the protocol) to 12.5 pL which allowed for a more
concentrated eluant. Since the first elution step is heated to 74°C in the KingFisher, all 12.5 uL
of Elution Buffer 1 evaporated out. The second elution step is not heated, and ergo, the final
volume after extraction is 12.5 pL.

12.5 pL of the eluant were removed from the 96-well plate and placed in a new collection
tube that was labeled with the sample ID number, specific time point, and where that sample was

collected from (dominant hand, forearm, or object).
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Sample ID 1-6 were all extracted via the KingFisher ™ Duo Prime and sample ID 7-12
were manually extracted using magnetic beads (provided with the kit). The KingFisher ™ Duo
Prime stopped working during step one (DNA binding) while trying to extract sample ID 7. The
machine required maintenance and could not to be used until the issues were resolved. After
manual extraction of sample ID 7, it was decided to continue manually extracting the remainder
of the samples because the DNA yield was similar, but the total eluant increased from 12.5 uL
(automated extraction) to 25 uL. The difference in elution volume was attributed to the
incubation period of the manual extractions. The samples remained capped which did not allow
Elution Buffer 1 to evaporate. In the automated extractions, the 96-well plate was not covered
which allowed Elution Buffer 1 to evaporate. To reduce contamination from the environment for
the manually extracted samples, the tubes remained capped.

To make sure the manual extractions closely resembled the automated extractions, all
reagents were used in the same quantity and order. Each sample tube contained 200 uL of PK
mix, 200 pL of Multi-Sample DNA Lysis buffer, and 240 uL of isopropanol. The first step of the
manual extraction protocol was to add 40 uL of DNA binding beads to each tube and to pulse
vortex to allow the DNA to bind. Next, the tubes were placed on a magnetic stand. Once the
solution cleared and the beads pelleted against the magnet, the supernatant was discarded, and
the tubes were removed from the stand. Then 150 pL of Wash 1 was added, vortexed, and placed
back on the magnetic stand. Once the solution cleared and the beads pelleted against the magnet,
the supernatant was discarded, and the tubes were removed from the stand. Next, 150 uL of
Wash Solution 2 was added, vortexed, and placed back on the magnetic stand. Once the solution
cleared and the beads pelleted against the magnet, the supernatant was discarded, and the tubes

were removed from the stand. Then, a second wash was performed by adding 150 uL of Wash
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Solution 2. Next, the samples were air-dried (uncapped) for three minutes on the magnetic stand.
After drying, 12.5 pL of Elution Buffer 1 was added to samples, vortexed, and incubated at 70°C
for five minutes. After incubation, 12.5 pL of Elution Buffer 2 was added to each sample,
vortexed, and placed on the magnetic stand until the solution cleared and the beads pelleted
against the magnet. The resulting elution contained the purified DNA and was transferred to a
new 2-mL tube.

Following all DNA extractions, the samples were quantified using the Qubit™ Assay
(Invitrogen, Carlsbad, CA). The Qubit™ Working solution was prepared by diluting the Qubit™
reagent 1:200 in Qubit™ buffer. 1 puL of the extracted DNA sample was added to 199 uL of the
working solution in the Qubit™ assay tubes. Each tube was vortexed for three seconds, followed
by a two-minute incubation period at room temperature. The tubes were inserted in the Qubit™
2.0 Fluorometer and the dilution calculator feature was used to determine the stock DNA
concentration of the original sample. DNA yields ranged from 0.1 ng/pl to 2.52 ng/pul. It is
important to note that the Qubit™ Assay cannot differentiate between human and non-human

DNA.

Phase 3: Library preparation

Metagenomic studies are commonly performed by analyzing the prokaryotic 16S
ribosomal RNA gene (16S rRNA), which is approximately 1,500 base pairs long and contains
nine variable regions interspersed between conserved regions. The variable regions of 16S rRNA
are used in phylogenetic classification, such as genus or species in microbial population
analyses. The library preparation workflow (Fig. 1) included amplification of the V4 region of

the 16S rRNA gene, using thirty cycles of polymerase chain reaction (PCR), PCR clean-up,
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adding Illumina sequencing adaptors and dual indices to the amplicon target and a final clean-up
step. The gene-specific sequences used were selected from Klindworth et al. and are detailed in
Table 2. Amplification of the V4 region's DNA sample used specific primers with specific
overhang adaptors attached according to the 16S Metagenomics Sequencing Library Preparation
protocol, which allowed the V4 region to be targeted. Overhang adaptor sequences had to be
added to the gene-specific primers to ensure multiplexing indices can be attached during PCR

indexing.

PCR amplify template out of genomic DNA using
region of interest-specific primers with overhang adapters

Forward primer overhang adapter:
5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG-3'
Region of interest-specific primer

\ Reverse primer overhang adapter:

T
5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG-3'

Region of interest-specific primer

p

Attach indices and lllumina sequencing adapters
using the Nextera® XT Index Kit

>

/

\¢

P5 "\

Index 2

===\, Index 1
\ P7

Normalize and pool libraries

Sequence

Figure 1. 16S V4 Amplicon Workflow (Amplicon, P. C. R., Clean-Up, P. C. R., & Index, P. C.
R. (2013). Forward and reverse primers that are complementary upstream and downstream of the
region of interest are designed with overhang adapters and used to amplify templates from
genomic DNA. A subsequent limited-cycle amplification step is preformed to add multiplexing
indices and Illumina sequencing adapters. Libraries are normalized and pooled and sequenced on
the MiSeq system. 16S metagenomic sequencing library preparation. (Used under license from

[lumina, Inc. All Rights Reserved.)
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Forward Primer

Name Amplicon PCR Forward Primer

Sequence Structure | 5'-(forward adapter overhang)-forward primer-3"

Forward Adapter 5 (TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG)-
Overhang and GTGCCAGCMGCCGCGGTAA-3'

Primer Sequence

Reverse Primer

Name Amplicon PCR Reverse Primer

Sequence Structure 5'-(reverse adapter overhang)-forward primer-3°

Reverse Adapter 5"-(GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAQG)-
Overhang and Primer | GGACTACHVGGGTWTCTAAT-3"

Sequence

Table 2. Amplicon Primers and Overhang Adapter Sequences used to Target the V4

Region of 16S rRNA gene. (Amplicon, P. C. R., Clean-Up, P. C. R., & Index, P. C. R. (2013)).

To clean-up the PCR products, 32 uLL of AMPure XP beads (at room temperature) were
added to each well of the PCR plate to 40 uL of the pooled duplicates. The entire volume was
gently pipetted up and down ten times and incubated at room temperature without mixing for
five minutes. Then, the plate was paced on a magnetic stand until the supernatant cleared. While
on the magnetic stand, the supernatant was discarded, and 200 pL of freshly prepared 80%
ethanol was added to each sample well. After thirty seconds, the supernatant was removed and
discarded. A second wash was performed using 200 pL of 80% ethanol and incubated for thirty
seconds. The supernatant was removed and discarded. A P20 multichannel pipette was used to
remove excess ethanol as it inhibits PCR. While on the magnetic stand, the beads air-dried for
ten minutes. After drying, the plate was removed from the magnetic stand and 52.5 puL of 10 mM

Tris pH 8.5 was added to each sample well, gently mixed up and down ten times, and incubated
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at room temperature for two minutes. Next, the PCR plate was returned to the magnetic stand
until the supernatant cleared. Using a multichannel pipette, 50 puL of the supernatant from the
Amplicon PCR plate was transferred to a new 96-well PCR plate.

The index PCR step attached dual indices and Illumina sequencing adapters using the
Nextera XT Index kit. 5 pLL from each well was transferred into a new 96-well plate. The
remainder of the 45 uL is not used in the protocol and was stored for other uses. Index 1 primer
tubes were arranged on the TruSeq Index Plate fixture horizontally, aligned with columns 1
through 12. Index 2 primer tubes were vertically aligned with rows A through H. The 96-well
PCR plate produced was placed in the TruSeq Index Plate Fixture, as shown in Fig 2. Each well
received 5 uL of Index 1 primer and Index 2 primer, an Accuprime Taq DNA polymerase (25
pL) and 10 uL of PCR Grade water for a total volume of 50 pL. The reaction mixture was gently
pipetted up and down ten times to mix. The plate was then covered with Microseal' A' and
centrifuged at 1,000 x g at 20°C for one minute. PCR was performed on a thermal cycler using
the following program: 95°C for 3 minutes, eight cycles of 95°C for thirty seconds, 55°C for

thirty seconds, 72°C for thirty seconds followed by 72°C for five minutes and a final hold at 4°C.
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Figure 2. TruSeq Index Plate Fixture: (A) Index 2 primers (white caps). (B) Index 1 primers
(orange caps). (C). 96-well plate (Amplicon, P. C. R., Clean-Up, P. C. R., & Index, P. C. R.
(2013). 16s metagenomic sequencing library preparation. Used under license from Illumina, Inc.

All Rights Reserved.)

A second PCR clean up using the AMPure XP beads was used to clean up the final
library before sequencing. The Index PCR plate was centrifuged at 280 x g for 20°C for one
minute to collect condensation—50 pL was transferred out using a multichannel pipette and
placed on the MIDI plate. The AMPure XP beads were vortexed for thirty seconds to make sure
the beads were evenly dispersed. Next, 56 uL of AMPure XP beads were added to each well of
the Index PCR plate, shaken at 1000 rpm for one minute, and incubated at room temperature
(without shaking) for five minutes. The plate was placed on a magnetic stand for two minutes, or
until allow the supernatant to clear. A multichannel pipette was used to discard the supernatant

with the Index PCR plate on the magnetic stand. The beads were washed twice using 200 puL of
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freshly prepared 80% ethanol and incubated for thirty seconds with the Index PCR plate on the
magnetic stand. The beads were allowed to air-dry for ten minutes with the Index PCR plate on
the magnetic stand. The Index PCR plate was removed from the magnetic stand, 27.5 uL of 10
mM Tris pH 8.5 was added to each well of the Index PCR plate, shaken at 1000 rpm for one
minute, and left to incubate at room temperature for two minutes. The Index PCR plate was then
placed on the magnetic stand for two minutes to clear the supernatant. Next, 25 uL of the
supernatant from the Index PCR plate was transferred to a new 96-well PCR plate for
sequencing. The Index PCR amplicons were quantified using the Qubit™ Assay in ng/ uL.

After quantification, the libraries were pooled together. Equimolar calculations were used
to determine how much volume to add from each sample towards the library. After all volumes
were added, the pooled library was quantified using the Qubit™ Assay in ng/ pL. The equation
provided in the 16S Metagenomics Sequencing Library Preparation protocol was used to
determine the concentration in nM (pg. 16). To dilute the final library concentration of 13.98 nM
down to 4 nM, 10 pL of the pooled sample was added to 25 pL of Tris pH 8.5.

In preparation for sequencing, pooled libraries were denatured with NaOH, diluted with a
hybridization buffer (HT1), and then heat denatured before MiSeq sequencing. To denature the
DNA, 5 uL of 0.2 N NaOH was added to 5 pL of the pooled library. To mix the samples, the
solution was briefly vortexed, centrifuged, and followed by a five-minute incubation period at
room temperature. This allowed the DNA to denature into single strands. 990 uL of HT1 was
added to the 10 pL of the denatured DNA resulting in a 20 pM denatured library in I mM
NaOH. To dilute the denatured DNA down to 10 pM, 300 pL of the 20 pM denatured library
was added to 300 pL of HT1. The diluted denatured DNA solution was inverted several times to

mix and placed on ice. Each run on the MiSeq must contain a minimum of 5% PhiX to serve as
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an internal control. 2 uLL of 10 nM PhiX library was combined with 3 uL of Tris pH 8.5, which
diluted the PhiX library to 4 nM. Next, 5 uL of NaOH was added to the PhiX library and briefly
vortexed to mix. The solution was left to incubate at room temperature for five minutes, which
allowed the PhiX library to denature into single strands. 990 uL of pre-chilled HT1 was added to
the denatured PhiX library resulting in a 20 pM PhiX library. The PhiX library was diluted to the
same loading concentration as the amplicon library (10 pM) by adding 300 pL of pre-chilled
HT]1 to 300 pL of the denatured PhiX library. The solution was inverted several times to mix and
placed on ice. The heat denaturation step was done immediately before loading the library into
the MiSeq reagent cartridge, ensuring efficient template loading on the MiSeq flow cell. The
denatured and diluted PhiX control (30uL) was combined with the denatured and diluted
Amplicon library (570 uL). The combined solution was then incubated on a heating block set to
96 °C for two minutes. After incubation, the solution was inverted two times to mix, vortexed &

centrifuged, then loaded into the MiSeq reagent cartridge.

Phase 4: Bioinformatics analysis
During the sequencing run, real-time analysis generated data files in the form of FASTQ
files. Quantitative Insights into Microbial Ecology (QIIME) is an open-source bioinformatics
pipeline for performing microbiome analysis from raw DNA sequencing data produced on
[llumina and other platforms (Bolyen et al.). QIIME 2 (version 2021.4) workflow includes
demultiplexing, quality filtering, denoising and clustering, generation of feature tables, as well as

taxonomy classification and analysis (Fig 3).
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Figure 3. Conceptual Overview of QIIME 2. Key conceptual overview of the possible
workflows for examining amplicon sequence data. The edges and nodes in this overview

represent conceptual categories (i.e., basic types of data or analytical goals) in an experiment.

Demultiplexing reads determined and binned each read to its appropriate sample. Then,
reads are denoised into amplicon sequence variants (ASVs) which aided in reducing sequence
errors as well as dereplicating sequences. The resulting feature table was a matrix of ASVs that
was observed in each sample. From the feature table, common analysis was conducted such as
taxonomic classification (what species are present?) and beta diversity (how similar are
samples?).

A package called DADAZ2, a plug-in of QIIME (2021.4) was used as the starting point
data analysis. DADAZ2 contains the demultiplexed FASTQ files with the barcodes and adapters
removed, which were generated during the sequencing runs. The FASTQ files' names were read,

and string manipulation was performed to get matched lists of the forward and reverse FASTQ

27



files. The forward reads were visualized to inspect read quality profiles, first, then the reverse
reads. A gray-scale heat map was generated for the forward reads, which were of good quality
(Appendix F). The last few nucleotides were trimmed to avoid less controlled errors that
potentially arise later. The reverse reads produced a gray-scale heat map that tends to be
significantly worse quality at the end, common to Illumina sequencing. The FASTQ files were
filtered and trimmed using standard parameters. Next, the forward and reverse reads were
merged to obtain the full denoised sequence. After the merger, an amplicon sequence variance
(ASV) table was constructed. ASV records the number of times each exact amplicon sequence
variant was observed in each sample. As a final check of progress, the number of reads to make
it through each step in the pipeline was assessed. Next, the Bayesian classifier method was used
to assign taxonomy. Alpha diversity metrics (observed features and Shannon index) and beta

diversity metrics (weighted UniFrac) were then assessed.
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CHAPTER III

RESULTS AND DISCUSSION

Overview of Automated and Manual DNA Extractions:

This research study began with twelve different participants swabbing their dominant hand,
forearm of their dominant hand, and a chosen object from either their laboratory or office across
eight different timepoints (0, 1, 3, 5, 7, 14, 21, and 28 days). Each participant contributed twenty-
three samples for a total of 276 samples. Participant numbers 1-6 were extracted using the
KingFisher Duo Prime while participant numbers 7-12 were extracted manually with magnetic
beads. At the end of the KingFisher run, 12.5 uL of eluted sample remained and after
quantification, it was discovered that the samples contained low amounts of DNA. As stated in
the methods section, the Qubit Assay cannot differentiate between human and microbial DNA.
To confirm whether or not amplification (in duplicates) of the 16S rRNA gene was successful,
gel electrophoresis was used. Unfortunately, not all samples were able to amplify at 2ulL, 3uL,
SuL, or even 6uL of template. Since the elution output was 12.5 uL, the highest amount of
template used was 6pL. While the KingFisher was down for maintenance, it was discovered that
manual extraction of DNA resulted in greater elution volume (25 puL) and about the same DNA
yield (sample ID 7-12). Since there was more sample available for use, it was decided to use
10uL of template, in duplicate which resulted in most samples failing to amplify. Only three total
samples from Sample ID 7-12 successfully amplified. It is inferred that most of the DNA

detected by the Qubit from the manual extractions are human. In addition, pulse vortexing the
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samples was possibly insufficient to break open all cells. In total, sixty-nine samples successfully

amplified and were carried into sequencing.

Overview of QIIME 2 (2021.4) Data Analysis

QIIME 2 was used to preform alpha and beta analyses of the human skin microbiome and
workplace environment. The data discussed were obtained by sequencing on Illumina’s MiSeq
platform using the hypervariable region 4 (V4) of the 16S rRNA gene. QIIME 2’s diversity
analysis was available through the g2-diversity plugin which supported computing alpha and
beta diversity metrics, applying related statistical tests, and generating interactive visualizations.
Alpha diversity refers to the diversity within a particular sample while beta diversity refers to
how samples vary against each other. The diversity metrics used take into account two aspects of
a microbial community: the number of different organisms in a sample, and the range of
abundances for each one. QIIME 2 supports a variety of alpha diversity metrics but the ones used
for this study include Shannon’s diversity index (quantitative measure of community richness),
observed features (qualitative measure of community richness) and Faith’s Phylogenetic
Diversity (a qualitative measure of community richness that incorporates phylogenetic
relationships between the features). The beta diversity metrics used include Bray-Curtis distance
(quantitative measure of community dissimilarity), unweighted UniFrac distance (qualitative
measure of community dissimilarity that incorporates phylogenetic relationships between the
features), and weighted UniFrac distance (quantitative measure of community dissimilarity that
incorporates phylogenetic relationships between the features). Lastly, the overall taxonomic
composition of samples was examined to determine if individual’s microbiomes became more

similar to each others after returning to work in the same building. A total of 69 samples
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(including the negative control) were processed on the MiSeq with over 8,000 features observed

over 7.5 million times across all samples after denoising/quality control (Table 3; Fig. 4).

Table summary

Metric Sample
Number of samples 69
Number of features 8,215
Total frequency 7,597,043

Frequency per sample

Frequency
Minimum frequency 87.0
1st quartile 36,119.0
Median frequency 119,234.0
3rd quartile 145172.0
Maximum frequency 484,798.0
Mean frequency 110,102.07246376611

Table 3. Summary and frequency per sample.

M
A

Number of samples

0 100,000 200,000 300,000 400,000 500,000
Frequency per sample

Figure 4. Frequency per sample. The total frequency distribution of the features per sample.
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Alpha Diversity

The alpha diversity analysis did not include CBH floor, time since last handwashed, and
timepoint because they did not contain categorical data. Furthermore, handedness was omitted
due to all the study participants being right-handed. Kruskal-Wallis (KW) and KW pairwise tests
were used for statistical analysis. The H-value reported is the test statistic for KW. A p-value of
less than 0.05 is statistically significant and determines there is a difference between the medians
of the groups but does not inform us where the difference lies when there are more than two
groups. The post-hoc test for KW is the KW-pairwise test which finds which pairs of the groups
were significantly different, if any. The g-value reported is the Benjamini-Hochberg false
discovery rate (FDR) which is used to adjust the p-values to account for multiple testing
(Benjamini & Hochberg, 1995). The categories which alpha diversity metrics were applied to
include sex, subjects, age range, body site, workplace environment, and object (Appendix F).
Shannon’s index determined there was a statistically significant difference between the two
sexes, indicating that females had more richness than males which was expected (Figure 5, Ying

et al.). Faith’s PD deemed all categories as statistically insignificant.
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Figure 5. Kruskal-Wallis test of Shannon Diversity results for sex differences. The Kruskal-
Wallis (KW) test was applied to the sex category. The H-value represents the KW test statistic.
A p-value of < 0.05 denotes statistical significance. Females have greater specie richness than

males which is a result of biochemical differences as well as product application (Ying et al.).
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Beta Diversity: Bray-Curtis Dissimilarity

Bray-Curtis dissimilarity is a statistical measure used to quantify the compositional
dissimilarity between samples. Samples that cluster more closely to each other are more similar
in composition than those that show clear separation. In Fig. 6, the samples were plotted by
samplelD (only to include those samples from the right hand) and shaped by time since last
handwashed. Each sampleID begins with the subject number, followed by RH to indicate it is a
right-hand skin swab, and a timepoint represented by T. (i.e., T3 refers to the third timepoint in
the study). Open circles represent those samples from subjects that washed their hands less than
one hour before collection. Squares represent those samples from subjects that washed their
hands two-to-four hours before collection. On the far-left side of the plot, subjectID 1 and 5 (red
and yellow-green hues, respectively) cluster closely together, indicating their sample
compositions are similar to one another but differ from the other participants. On the top-right
side, subjectID 3 (orange hues) cluster with samplelD 2 (lighter reds). Finally, most of sampleID
6’s sample cluster alone towards the bottom right. Since each sample has an associated timepoint
attached, visually, there are shifts in the intraindividual microbial composition across the
timepoints.

In Fig. 7, the samples were plotted by object and shaped by CBH floor number. The
second floor of CBH is represented by diamonds, the third floor by open circles, and the fourth
floor by squares. Although, the majority of the chosen objects were from a computer mouse,
there are differences in microbial composition based on which floor of CBH the object was
swabbed. Most of the second-floor objects (bottom right) cluster together as opposed to those
from the third and fourth floors. Interestingly, one sample from a computer mouse on the third

floor, is dissimilar from the other two, indicating that there are variances within a floor. Since
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only thirteen objects successfully amplified, there is insufficient data to determine if there are

differences in the fomite’s microbiome.
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Figure 6. Bray Curtis Dissimilarity: SamplelD vs time since last hand washed. Samples are

color coded by SamplelD. The first number indicates the participant ID, RH stands for right

hand, T represents the timepoint followed by a number that represents the number of days since

returning to work. Circles indicates those samples which were taken <1 hour after handwashing

while squares represent sample collection 2-4 hours after handwashing.
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Figure 7. Bray Curtis Dissimilarity: Object vs CBH floor. Samples are color coded by object
type. Diamonds represents samples from the 2" floor of CBH. Circles indicate samples from the
3 floor of CBH. Squares represent samples from the 4™ floor of CBH. Samples separate based

on floor level.
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Figure 8. Bray-Curtis Dissimilarity: SamplelD vs CBH floor level. Samples are color coded by

participant ID and shaped by CBH floor level. Participant ID one (blue) and six (light blue) work
in CBH floor 2 (ring) while participant IDs two (orange), five (yellow), and seven (pink), work
in CBH floor 3 (star). Lastly, participant ID three (green) and four (purple) work in CBH floor 4

(square).
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Figure 9A. Bray Curtis Dissimilarity: SubjectID and Sample Type. Participant ID 0 (dark red)

is not an individual but rather includes all thirteen objects. Actual study participants are

numbered one through seven. Shapes represent the sample type, either computer keyboard (ck),

computer mouse (cm), fridge door (fd), forearms, or hands.
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Figure 9B. PCoA plot of participants, objects, and right hands. Participants are color coded
while objects (computer mouse) are shown in circles and the samples from the hands are shown
in squares. The objects (fridge door and computer keyboard) from participant IDs seven and ten,
respectively, have been omitted because there were no right-hand samples from either participant

to compare.

In Fig. 9B, Participant IDs three and six (light purple and yellow- green, respectively)
hand samples and objects cluster more closely together than all other participants. This
observation is because participant three had four objects and five hand samples successfully
amplify. Participant ID six had an equal number of objects (six) and hand (six) samples
successfully amplify. Based on this, the intrapersonal microbiomes of the hands can be linked to
participant ID three and six’s objects. The remaining participants could not be linked to their

objects from their hand microbiome due to insufficient data on their fomites.
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Beta Diversity: Unweighted UniFrac and Weighted UniFrac

An unweighted UniFrac is a distance metric used for comparing biological communities

and incorporates information on the relative relatedness of community members by incorporating

phylogenetic distances between observed organisms but does not take into account abundance

(Lozupone et al.). Weighted UniFrac, on the other hand takes into account abundance and

relatedness of community members. In this study, participants swabbed their forearm of their

dominant hand

composition is

as a control. Since both forearms and hands are dry areas, their microbial

expected to be similar. Although in Fig.10A (unweighted), there is slight

separation between right forearms and right hands, the overall trend indicates the microbial

communities on the forearms and the hands are similarly related to one another. The forearms

were used as a control for the study since the forearms are in close proximity to the hands and

are the same microenvironment (dry), their microbiomes are expected to be similar. In

Fig.10B(weighted), there is less separation between the hands and forearms as compared to 10A.

Axis 2 (

867 %)

. right forearm
. right hand

148.770 %)

Figure 10A. Unweighted UniFrac distance between right forearms and right hands shows

no clustering by body site. A UniFrac is a distance metric used for comparing biological

communities. The principal component analysis plot of an unweighted (qualitative) UniFrac
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considers only the presence or absence of observed organisms on the right hand and right

forearm. The percentage in the parenthesis is the percent variance for each axis.
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Figure 10B. Weighted UniFrac distance between right forearms and right hands shows no
clustering by body site. The principal coordinate analysis plot of the weighted (qualitative)
UniFrac accounts for abundance of observed organisms on the right hand and right forearm.

There is a higher percent variance in 10B as opposed to 10A.

Taxonomic Analysis: Bar Plots
To explore the taxonomic compositions of the samples, taxonomy was assigned to the

sequences by using a pre-trained Naive Bayes classifier and the q2-feature-classifier plugin.
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QIIME 2’s classifier was trained on the Greengenes 138 99% OTUs where the sequences were
trimmed to only include 250 bases from the V4 region of the 16S rRNA gene (515F/806R primer
pair). This classifier was applied to the sequences which generated taxonomic bar plots. Fig.11A
depicts the overall composition of bacterial communities with their relative frequencies plotted
on the y-axis with the top ten taxonomic abundances listed below (full legend can be found in
Appendix H). Genus Corynebacterium was found to be present on all sample (including objects)
with as little as 5% abundance to as high as 44% across all samples, followed by Streptococcus
and Pseudomonas. Fig. 11B is sorted by the right-hand samples and time since last hand washed
where 1 indicates less than or equal to one hour and 2.4 indicates a sample collected two-to-four
hours after handwashing. The general trend, visually, for most bacterial communities on the
hands is that those hands that were washed two to four hours before sample collection had a
greater abundance of bacteria than those washed one hour before collection. The greater
abundance can be attributed to individual’s having more time to interact with the built
environment as microbes transfer from fomites to the hands. Fig. 12 (A-B), samples are sorted by
object and samplelD on the left-hand side and only by sampleID on the right side. From Fig.
12B, objects generally have a greater abundance of Staphylococcus than all other sample types.
In Fig.13, the samples were sorted by subject number and timepoint. Slight shifts in microbial
abundance can be seen when comparing an individual to themselves overtime, but that same
pattern is not observed when comparing an individual’s microbial composition to against each
other. As individuals returned back to work in CBH, it was expected that their microbial profiles
would be more similar to each other. One reason for this result could be explained by

individual’s keeping their distance from each other even after returning to work.
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Figure 11A. Level 6 (genus) taxonomic classification of all samples. The overall taxonomic bar

plots for all samples with the top ten bacterial communities indicated by the legend (full legend

can be found in Appendix H). The first number indicates the participant’s ID followed by RH

(right hand), RF (right forearm), obj (object), T for timepoint and a number that indicates the

specific timepoint in the study.
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Figure 11B. Level 6 taxonomic classification on right hands by time since last handwashed.

The x-axis represents the right-hand samples that were sampled < 1 hour after handwashing
(indicated by a 1) or two-four hours after handwashing (represented by 2.4). The Y-axis
represents the relative frequency. The top ten bacteria shown in the legend (full legend can be

found in Appendix H).
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Figure 124 Object microbiome vs. all other samples. The overall view of the taxonomic bar
plots sorted by objects followed by sample index. The top ten bacteria are shown in the legend

(full legend can be found in Appendix H).
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in the red box are the thirteen total objects in the study (11 computer mouse, 1 fridge door, and 1
computer keyboard). The samples to the right of the red box include all the right hand and right
forearm samples. The objects have a higher relative abundance of Staphylococcus than those of

Figure 12B. Staphylococcus on objects (red box) vs all other samples. The samples contained

the forearms and hands.
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Figure 13. Subjects and timepoints. The first number indicated is the participant ID followed by
the specific timepoint in the study. The top ten bacteria are shown in the legend (full legend can
be found in Appendix H). Visually examining individuals separately, changes in the relative

frequency of bacteria can be seen over the course of the study.
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Taxonomic Analysis: ANCOM
Analysis of composition of microbiomes (ANCOM) test assesses out differential

abundance of bacteria between groups. ANCOM is a strong tool as it makes no assumptions
about independence between features. However, ANCOM makes a few assumptions about the
distribution of ASVs: (1) assumes that there are less than 25% species changing, and (2) there
are no zeros in the data set. ANCOM'’s strategy is to run tests on the log ratios across ASVs
instead of on the ASVs themselves. Using log ratios is ideal for detecting large relative changes
and are ideal for normalizing sequence depth. Since ANCOM raises a problem for zeros, pseudo
counts were introduced that added a value of 1 to all zero counts. The x-axis summarizes the
effect size difference of the given features between subjects and the y-axis represents the strength
W, the ANCOM test statistic. The W-value is a count of the number of sub-hypotheses that have
passed for a given species (Estaki et al.). The differentially abundant features will be those ASVs
with high values on both the x and y axes (points that are closer to the top right or top left
corners). ANCOM determined nine features that differs across subjects. This result is significant
because of its medical relevance. Staphylococcus was identified by ANCOM and there are
approximately thirty different species which includes the opportunistic pathogen, S. aureus,

which causes skin infections (Becker et al.).
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Figure 14. ANCOM L6 Volcano Results. Analysis of compositions of microbiomes; the clr
(centered log ratio) transformed the ASV table at the genus level that was modified to adjust 0

values to 1 was used. The W value represents the number of times of the null hypothesis
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(average abundance of a given species in a group is equal to that in the other group) was rejected

for a given species. The x-axis represents the clr transformed mean difference in species.

ANCOM determined nine species of bacteria that was abundantly different across all subjects.
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CHAPTER IV

CONCLUSIONS

The focus of this research study was to examine the skin and workplace environment’s
microbiome following the return to work after being away from campus for at least two weeks.
The aims of this study were to investigate the interpersonal, intrapersonal, and fomite
differences, and to see if individual’s microbiomes became more similar as people returned to
work in the same building. DNA amplification of the V4 region of the 16S rRNA gene in sixty-
nine samples were sequenced on Illumina’s MiSeq platform. QIIME2, a next-generation
microbiome bioinformatics pipeline, was used to perform alpha and beta analyses as well as the
generation of taxonomic bar plots to visualize the overall microbial composition.

Alpha diversity analysis used included Shannon’s index and Faith’s PD. Shannon’s Index
determined there were differences between sexes, with females having higher richness than
males. However, Faith’s PD did not find any categories significantly different. Beta diversity
metrics included Bray-Curtis Dissimilarity, unweighted and weighted UniFrac distance matrices.
Considering all beta diversity metrics together, it was found that over time, the intrapersonal
microbial composition shifted, but the interpersonal microbiome did not become more similar to
each other after returning to work in the same building. One explanation could be that
individuals continued to practice social distancing at work and were not as interactive with each

other. Another reason why the interpersonal shift was not observed could be due to increased
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cleaning in CBH. Furthermore, this study was able to link the hand microbiome to the object’s
microbiome for participant ID three and six. One explanation to why this study was unable to
link all hands to objects is due to insufficient data. There was not an equal number of hand
samples to objects for all participants. Interestingly, an ANCOM test revealed nine features that
differed across subjects, including five from phylum Firmicutes, and one each from phyla
Tenericutes, Fusobacteria, Actinobacteria, and Bacteroidetes. Although, there was no definitive
trend in the microbiomes of the fomites due to limited samples (n=13), generally objects had a
greater abundance in Staphylococcus than all other sample types. This finding is of particular
health relevance since Staphylococcus member S. aureus 1s a major cause of nosocomial
infection and a frequently of concern for its antimicrobial resistance.

Although only 25% of the samples successfully amplified and were able to be carried into
sequencing and analysis, this research is significant because it allows researchers to explore how
hygiene practices such as handwashing and social distancing impact the skin microbiome. The
information generated from this semi-quantitative study can help researchers better understand
how bacterial communities shift as a result of behavioral changes. Furthermore, this research
study can be a steppingstone to investigating if changes in microbial communities makes
individuals more susceptible to diseases. It is imperative to continue to examine the human skin
microbiome because these studies have the potential to improve our understanding of host-

microbial interactions and their implications for disease transmission and health.
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NORTH TEXAS
REGIONAL

DATE: October 29, 2020

3500 Camp Bowie BlvdFort Worth, TX 76107
NorthTexRegIRB@unthsc.edu

(817) 735-0409

TO: Micheal Allen
FROM: North Texas Regional Institutional Review Board
PROJECT TITLE: [1632598-1] Investigating the Skin Microbiome During Times of

Self-IsolationREFERENCE #: 2020-080
SUBMISSION TYPE: New Project

ACTION: APPROVED
APPROVALDATE:  October 29,
2020

REVIEW CATEGORY: Expedited review categories # 3 & 7

Thank you for your submission of New Project materials for this project. The North Texas
Regional Institutional Review Board has APPROVED your submission. This approval is based
on an appropriate risk/ benefit ratio and a project design wherein the risks have been minimized.
All research must be conductedin accordance with this approved submission.

This submission has received Expedited Review based on applicable federal regulations (45 CFR

46). TheIRB Chair concluded that the study meets the regulatory safeguards appropriate to
qualify as Expedited category research under the provisions of 45 CFR 46.110(b)(1)(i) per the
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following categories:

« (3) Prospective collection of biological specimens for research purposes by noninvasive
means

« (7) Research on individual or group characteristics or behavior (including, but not
limited to, research on perception, cognition, motivation, identity, language,
communication, cultural beliefs orpractices, and social behavior) or research employing
survey, interview, oral history, focus group, program evaluation, human factors
evaluation, or quality assurance methodologies.

The following items have been approved with your submission:

« Protocol synopsis

+ Consent Form

« Recruitment email
+ Questionnaire
Eligibility Checklist

« Documents related to sample collection including collection instructions and object list

Please remember that informed consent is a process beginning with a description of the project
and insurance of participant understanding followed by a signed consent form. Informed consent
must continue throughout the project via a dialogue between the researcher and research
participant. Federal regulations require that each participant receives a copy of the consent
document.

You may ONLY use documents that have been IRB-approved and display IRB approval
verification (print-stamping).

Please note that any revision to previously approved materials must be approved by the IRB prior
to initiation. Please use the appropriate revision procedures for this activity.

This project has been determined to be a MINIMAL RISK project. Based on the Revised
Common Rule (2018 Requirements), no annual review of this project is required. However, please
seek review and approval of ANY changes, even if minor including changes in research
personnel, made to the protocol prior to implementation, and notify the IRB when the study has
been completed.

All UNANTICIPATED PROBLEMS involving risks to subjects or others (UPIRSOs) and
SERIOUS and UNEXPECTED adverse events must be reported promptly to this office. Please
use the appropriate reporting forms for this procedure. All FDA and sponsor reporting
requirements should also be followed.

All NON-COMPLIANCE issues or COMPLAINTS regarding this project must be reported
promptly to this office within 10 business days of identifying the issue / complaint.
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In addition, the Principal Investigator must notify the IRB immediately if any new potential
Conflict of Interest arises.

Any research / key personnel involved in the study are also responsible for maintaining
appropriate humansubject protection educational training current.

If you have any questions, please contact Jessica Bird at 817-735-2081 or
jessica.bird@unthsc.edu. Please include your project title and reference number in all
correspondence with this committee.

This letter has been electronically signed in accordance with all applicable regulations, and a
copy is retained within North Texas Regional Institutional Review Board's records.
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Please read these instructions carefully before collecting your sample. When swabbing
your dominant hand, forearm, and workplace object, you will use a different swab,
sterile water tube,and transport tube. Y ou must wait until Ophelia has contacted you
informing you to begin your baseline collection before you collect ANY specimens.

1.

Partially peel open the swab package as shown in diagram 1. Remove the
swab. Do nottouch the soft tip or lay the swab down. If the soft tip is touched,
the swab is laid down,or the swab is dropped, request a new swab.

Hold the swab in your non-dominant hand as shown in diagram 2. Placing your
thumb &forefinger in the middle of the swab shaft covering the score line. Do
not hold the swab shaft below the score line.

While holding the swab in the same hand, unscrew the cap from your sterile
water asshown in diagram 4. NOTE: this is no diagram 3 shown here.

Carefully insert the swab into the tube of sterile water. Do not spill the
contents of the tube. If the tube contents are spilled, discard and request a new
tube contain sterile water. Do not use any other water besides sterile water.

Y our swab must be wet prior tocollecting your specimens.

To collect your sample from your dominant hand, start swabbing from the
middle bottom of your palm, slowly rotating the swab as you move up
(vertically) from the palm(i.e. further away from your wrist). Stop once you’ve
reached the base of your ring finger. Lift your swab. Place your swab on the
base of your index finger and move the swab (while rotating the swab)
horizontally across your index finger, middle finger, ring finger, and pinky.

After swabbing your dominant hand, immediately place the swab into the
transport tubeso that the score line is at the top of the tube as shown in diagram
5.

Carefully break the swab shaft at the score line against the side of the tube as
shown indiagram 6.

Immediately discard the top portion of the swab shaft as shown in diagram 7.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Tightly screw the cap onto the tube as shown in diagram 8. Using a
permanent markerplease write on the tube your assigned number for the
study, and RH or LF to indicateright hand or left hand and the date.

Repeat steps 1-4 to begin swabbing your forearm.

After completing step 4, extend your forearm of your dominant hand (i.e. if
you’re righthanded, extend the forearm of your right arm).

Place the swab on the middle of the crevasse of your elbow, begin moving the
swab downwards towards your wrist making sure to slowly rotate the swab until
you reach themiddle of your wrist.

Repeat steps 6-9.

In order to swab an object from either your laboratory or office space, please
pick one object from the list provided to you. This object is to be used
throughout the duration ofthe study. If your object breaks, needs repair, or is no
longer usable, inform the research staff. You will then be allowed to pick
another item from the same space (i.e. if you chose an object from your lab,
you must choose another item from your lab).

Repeat steps 1-4.
To collect your surface swab, use any 4 in x 4 in area on your object. To

ensure that arepresentative sample is collected, please use the guidelines
illustrated in figure 1

Figure 1.

Once you have collected your sample from your object repeat steps 6-9.

After all samples have been collected please contact Ophelia (by text or email)
to arrange a time for specimen drop off to the bin posted in front of the Allen

lab (CBH 303). You must return your samples the same day you collected them
with the exceptionof your baseline (t=0).

57



58



INSTRUCTIONS: From this list, please select one object you will be swabbing from either
your office or laboratory for the duration of the study. Do not change the object you will be
swabbing. If the object of choice happens to break or no longer is usable, inform the researchers.
You will swab this object at the same frequency you are swabbing your hand and forearm (daily
for week 1, weekly for weeks 2-6, and every other week for weeks 7-12). Place your swab in a
separate tube from your hand and forearm tubes. Label it as either office or laboratory/object
name (EX: office/keyboard). Once you have collected your samples from youroffice/laboratory,
hand, and forearm on the specified frequencies, make an appointment with Ophelia at
opheliakhichi@my.unthsc.edu for specimen drop-off.

e Keyboard

e Doorknob/handle on the inside of office or lab
e Light switch

e Portion of a desk

e Computer mouse/trackpad

e Computer monitor

e Desk calendar

e Filing cabinet

e Arm of a chair

e Printer

e Office phones

e Pen

e Balance/scale

e Microscopes

e Pipettes

e Test tube racks

e Permanent markers

e Rulers

e Laboratory coats

e Centrifuge

e Hot plates

e Floor of your office or laboratory
e Glass wear- falsks, cylinders
e Timers

e Vortexers

59


mailto:opheliakhichi@my.unthsc.edu

Pumps
Incubators
pH meters

Sequencing instruments
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-D-

INSTRUCTIONS: Use this document throughout the course of the study. Please fill out this
questionnaire by bolding and/or typing your response. If you’re ambidextrous, bold
ambidextrous as well as either left or right to indicate which hand you will be using for this
study. Use the same hand throughout the study. Please note that phase I reopening is definedas on
or after June 15, 2020 through July 05,2020. Phase II reopening is defined as on or afterJuly
06,2020. Do not include your name on this document. At the end of the study, you may drop off
the document to Dr. Allen’s office (CBH 363) or email opheliakhichi@my.unthsc.edu

What is your sample ID?

Are you male or female?

Male Female

Which age range do you fall into

18-25 25-32 33-40 41-48 49-56 57-63
64-71 72-79 80-90

When was the first day you returned back to
campus since the lockdown/stay-at-home
orders?

Please indicate whether you were able to
return to campus during phase 1 or phase 2
and include the first day you returned to
campus.

| reopening: mm/dd/yrOr

Phase Il reopening: mm/dd/yr

Are you left-handed, right-handed or
ambidextrous?

Left Right Ambidextrous

How long has it been since you washed your
hands or used hand-sanitizer?

Less than 1 hourago  2-4 hoursago5+ hours

ago

Please indicate your answers below staring )

from day O.

Will you be swabbing an object from your Laboratory Office space
laboratory or office space?

What floor of CBH is your laboratory or 2 3¢ 4t 5t

office space located on?

Please indicate below (after the colon symbol) how long has it been since you washed your

hands or used hand-sanitizer from the following options: Less than 1 hour ago, 2-4 hours ago or

5+ hours ago. Please type your answer in the space provided.

Day 0: Day I:
Day 5: Day 7:
Day 21: Day 28:

Day 3:
Day 14:
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lllumina [llumina, Inc.
5200 lllumina Way, San Diego, CA 92122, US

Requestor Ophelia Khichi

MS Candidate

Department of Microbiology, Immunology, & Genetics
UNT Health Science Center

3500 Camp Bowie Blvd, Fort Worth, TX 76107

Start Date 5/04/21

Term N/A

Requestor wants to use the images below from the 16S Metagenomic Sequencing Library Preparation protocol:
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Figure 4 TruSeq Index Plate Fixture

A Index 2 primers (white caps)

B Index 1 primers (orange caps)
C 96-well plate
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Kruskal-Wallis (all groups)
Result
H 10.930052790346934
p-value 0.09056244164832113
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. k__Bacteria;p_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:f  Conynebacteriaceas; g Corynebacterium
k__Bacteria;p_ Firmicutes;c_ Bacilll;_;_;_
k__Bacteria;p_ Firmicutes;c_ Bacill:o__Lactobacillales;f_Streptococcacease; g Streptococous
k__Bacteria;p_ Protecbacteria;c_ Gammaproteobacteria;o_ Pseudomonadales:f  Pseudomonadaceas;q  Pssudomonas
. k_ Bacteria;p_ Firmicutes;c_ Bacilli:o__Bacillales:f_ Staphylococcaceae;g_ Staphylococcus
. k__Bacteria;p_ Protecbacteria;c_ Betaproteobacteria;o_ Neisseriales;f_ Neisseriaceas;g_
. k__ Bacteria;p_ Cyanobacteria;c_ Chloroplasto_ Streptophyta:f_:g_
. k__Bacteria;p_ Firmicutes;c_ Clostridia;o_ Clostridiales:f_[Tissierellaceas];g__Anaenscoccus
. k__Bacteria;p_ Protecbacteria:c_ Betaproteobacteria;o_ Neisseriales:f_ Melsseriaceae;g_ Neisseria
k__Bacteria;p_ Protecbacteria;c_ Gammaprotecbacteria;o_ Pseudomonadales:f Moraxellaceae;g_ Acinetobacter
k__Bacteria;p__Actinobacteria;c__Actinobacteria;o_actinomycetales:f_ Micrococcaceae;g_Rothia
k__Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales;f Propionibacteriaceae;g_ PFroplonibacterium
. k__Bacteria;p__Protecbacteria:c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_ Shigella
. k__Bacteria;p_ Bacteroidetes;c_ Bacteroidiaio_ Bacteroidales:f_Prevotellaceas;g_ Prevotella
. k__Bacteria;p_ Protecbacteria;c_ Gammaproteobacteria;o_ Enterobactenales;f  Enterobacteriaceas;
. k__Bacteria;p_ Firmicutes;c_ Bacill:o__Lactobacillales;f_Lactobacillaceae;g_ Lactobacillus
. k__Bacteria;p_ Firmicutes;c_ Clostridia;o_Clostridiales:f_ Veillanellaceas;g_ Veillonella
k__Bacteria;p_ Firmicutes;c_ Bacilll:o__Lactobacillales;  ;_
k__Bacteria;p_ Firmicutes;c_ Bacilli;o_Gerellales;f_Gemellaceas;
k__Bacteria;p__Actinobacteria;c_ Actinobacteriao_ Actinomycetales:f Actnomycetaceas,g_ Actnomyces
. k__Bacteria;p_ Bacteroidetes;c_ Bacteroidiajo_ Bacteroidales:f_Porphyromonadaceae;q_ Porphyromonas
. k__Bacteria;p_ Proteobacteria;c_ Gammaproteobacteria;o_ Pasteurellales;f  Pasteursllaceae;g_ Haemophilus
. k_Bacteria;_;_ ;i
. k__Bacteria;p__Actinobacteria;c_Actinobacteriao_ Actinomycetales:f_ Micrococcaceae;g_ Micrococcus
. k__Bacteria;p_ Fuscbacteria;c_ Fusobacteriia;o_ Fusobacternales;fFusobacteriaceas;g_ Fusobacterium
k__Bacteria;p_ Bacteroidetes;c_ Bacteroidiaie__Bacteroidales:f_[Paraprevotellaceae]g_[Prevotella)
k__Bacteria;p_ Firmicutes;c_ Bacilll:o__Lactobacillales;f_Aerococcaceas;g_ Allsiococous
k__Bacteria;p__Proteobacteria:c__Gammaproteobacteria;o_Pseudomonadales:f_Moraxellaceaeg_ Moraxella
. k__Bacteria;p_ Fuscbacteria;c_ Fusobacteriia;o_ Fusobacternales;f  Leptotrichiaceae;g_ Leptotrichia
. k__Bacteria;p_Bacteroidetes;c_ Flavobacteriia:o__Flavobacterales;f_[Weeksellaceae]g_ Chryseabacterium
. k__Bacteria;p_ Proteobacteria:c_ Gammaproteobacteria;o_ Pasteurellales:f  Pasteurellaceae;g_
. k__Bacteria;p_ Protecbacteria:c__Gammaproteobacteria;o_Pseudomonadales:f_Moraxellaceae;g_ Enhydrobacter
. k__Bacteria;p_ Firmicutes;c_ Clestridia:o_ Clostridiales:f_ [Tissierellaceae]:g_ Peptoniphilus
k_ Bacteria;p_ Firmicutes;c_ Clostridia;o_Clostridiales:f_ [Tissiersllaceae];g_ Anegoldia
k__Bacteria;p_ Protecbacteria:c_ Betaproteobacteria;o_ Neisseriales:f_ Meisseriaceae;g_ Conchiformibius
k__Bacteria;p__Actinobacteria;c_ Actinobacteriao_ Actinomycetales;f  Brevibacteriaceae;g_ Brewvibacterium
. k__Bacteria;p_ Protecbacteria:c_ Alphaprotecbacteria;o Rickettsiales:f_mitochondria;_
. k__Bacteria;p_ Firmicutes;c_ Bacill;o__Gemellales;f_Gemellaceae;g__
. k__Bacteria;p_ Protecbacteria:c_ Alphaprotecbacteria;o Rhodebacterales:f Rhodobacteraceae;g_ Paracoccus
. k__Bacteria;p_ Firmicutes;c_ Bacill;o_ Bacillales;__;
. k__Bacteria;p__Protecbacteria:c__Alphaprotecbacteriao_Rhodospinllales;f_Acetobacteraceae;g_ Roseomonas
k__Bacteria;p_ Bactercidetes;c_ Bacteroidiajo_ Bacteroidales;_
k__Bacteria;p_ Firmicutes;c_ Bacilli;o__Lactobacillales;f_ Streptococcaceas)q  Lactocooous
k__Bacteria;p_ Bacteroidetes;c_ Flavobacteriia:o_ Flavobacterales;f_ Flavobacteriaceae;g_ Capnocytophaga
. k__Bacteria;p_ Firmicutes;c_ Bacilli;o__Lactobacillales;f _Aerococcaceas;q_ Abiotrophia
. k__Bacteria;p_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:f Micrococcaceae;g_ Kocuria
. k__Bacteria;p_ Proteobacteria;c_ Gammaproteobacteria;o_ Pasteurellales;f  Pasteursllaceas;

. k__Bacteria;p_ Protecbacteria:c_ Betaproteobacteria;o_ Burkholderiales:f_Burkholderiaceae;q_ Lautropia



. k__Bacteriz;p_ Protecbacteria;c_ Gammaproteobacteria;o_ Pseudomonadales:f Moraxellaceae;
k__Bacteria;p_ Protecbacteria:c_ Betaproteobacteria;o_Neisseriales:f Meisseraceas;_
k__Bacteria;p_ Bacteroldetes:c_ Bacteroidia;o_ Bacteroldales:f Bactercidaceae;g_ Bacteroides
k__Bacteria;p_ Protecbacteria;c_ Betaproteobacteria;o_ Burkholderiales;f_ Oxalobacteraceae;g_ Massilia

. k__Bacteriz;p_ Protecbacteria;c_ Alphaprotesbacteria;o_ Sphingomeonadales;f Sphingomonadaceas;_

. k__Bacteria;p_ Firmicutes;c_ Clostridia;o_ Clastridiales:f_Veillonellaceas;g_ Dialister

. k__ Bacteria;p_ Proteobacteria:c_ Betaproteobacteria;o_ Burkholderiales:f_Comamonadaceae;

. k__Bacteria:p_ Proteobacteria:c_ Alphaprotecbacteriajo_ Rickettsiales:f  mitochondria;g_ Raphanus

. k__Bacteria;p_Pratecbacteria:c_Alphaproteabacteriaio_ Sphingomaonadales;f_Sphingomonadaceas)g_Sphingomanas
k__Bacteria;p_ Bactercidetes;c_ Flavobacteriia;o_ Flavobacterales;f_ Flavobacteriaceae;
k__Bacteria;p_Actinobacteria;c_ Actinobacteriao_ Actinomycetales;f Microbacteraceas;
k__ Bacteria;p_ Firmicutes;c_ Clostridiazo_ Clostridiales:f_Ruminococcaceae;q_ Faecalibacteriom

. k__Bacteria;p_ Firmicutes;c_ Clostridiazo_ Clostridiales:f_Lachnospiraceae;g_ Roseburia

. k__Bacteria;p_ Firmicutes;c_ Clostridiazo_ Clastridiales:f_ [Tissierellaceae];g_ WAL_1B55D

. k__Bacteria;p_ Protecbacteria;c_ Epsilenprotecbacteria;o_ Campylobacterales;f  Campylobacteraceas;g_ Campylobacter

. k__Bacteria;p_ Firmicutes;c_ Clostridia;o_ Clostridiales:f_Lachnospiraceae;

. k__ Bacteria;p_ Firmicutes;c_ Clostridiazo_Clostridiales:f_ Velllonellaceas;g_ Selenomonas
k__Bacteriz;p_Bactercidetes;c_ Flavobacteriia;o_Flavobacterales:f_[Weeaksellaceas]ig__
k__Bacteria;p_ Spirochaetes;c_ Spirochaetes;o_ Spirochaetales;f  Spirochaetaceae)g  Treponema
k__Bacteriz;p_ Firmicutes;c_ Bacilli;o_Lactobacillales;f_Leuconostocaceae;g_ Leuconostoc

. k__Bacteria;p_ Firmicutes;c_ Bacilli:o__Lactobacillales:f_Asrococcaceae;g_ Facklamia

. k_ Bacteria;p_ Firmicutes;c_ Bacllli;o__Bacillales;fStaphylococcaceae;g_ Macrocoocus

. k__Bacteriz;p_Actinobacteriayc__Actinobacteriao_Actinomycetales:f_Dermacoccaceae:g_Dermacoccus

. k__Bacteria;p_ Fusobacteria;c_ Fusobacteriia;e_ Fuscbacterales;f_ Fusobacteriaceas;g__

. k__Bacteria;p_ Protecbacteria;c_ Betaproteobacteria;o_ Burkholderiales;f_Oxalobacteraceas;
k_ Bacteria;p_ Proteobacteria:c_ Gammaproteobacteria:o_ Pseudomonadales:f Moraxellaceae;g_ Psychrobacter
k__ Bacteria;p_ Bacteroidetes:c_ Cytophagia;o_ Cytophagales;f Cytophagaceae:g_ Hymenobacter
k__Bacteriz;p_ Protecbacteria:c_Alphaproteabacteriaio_ Rhizoblales;fMethylobacteriaceae;g_ Methylobacternum

. k__Bacteria;p_ Firmicutes;c_ Clostridia;o_ Clostridiales:f_[Tissierellaceae];g_ 1-68

. k__Bacteriz;p_ Protecbacteria;c_ Gammaproteobacteria;o_ Vibrionales;f \ibrionaceae;g_ Photobacterium

. k__Bacteria;p_ Proteobacteria:c_ Gammaproteobacteria:o_Aeromonadales:f_Aeromonadaceae;g  Asromonas

. k_ Bacteria;p_ Firmicutes;c_ Clostridiazo_ Clostridiales:_ ;_

. k__Bacteria;p_Actinobacteriajc_ Actinobacteriao Actinomycetales; 5
k__Bacteriz;p_ Firmicutes;c_ Clostridia;o_ Clostridiales:f_Lachnospiraceae;q_ Blautia
k__ Bacteria;p_ Proteobacteria:c_ Gammaproteobacteria:o__Xanthomenadales:f  Xanthomonadaceae;g_ Stenotrophomanas
k_ Bacteria;p_ [Thermi);c_ Deinococci:o_ Deinecoccales:f_ Deinococcaceas;g_ Deinococcus

. k__Bacteriz:p_ Protecbacteria:c_Gammaproteobacteria;__j_

. k__Bacteria;p_ Firmicutes;c_ Clastridiazo_ Clastridiales:f_ [Tissierellaceae]:g_ Farvimanas

. k__Bacteriz;p_ TMTc_ TMT7-3i0_f g

. k__Bacteria;p_ Bactercidetes;c_ Flavobacteriia;o_ Flavobacterales;f_ [Weeksellaceae]g_ Wautersiella

. k__ Bacteria;p_ Firmicutes;c_ Clostridiazo_ Clostridiales:f_Ruminococcaceae;q_ Ruminococous
k__Bacteriz;p__Actinobacteriayc__Actinobacteriao_Actinomycetales:f_Jonesiaceae;g_Jonesia
k__Bacteriz;p_ Firmicutes;c_ Clostridia;o_ Clostridiales:f_ Lachnospiraceae;q_ Clostridium
k__Bacteria;p_ Firmicutes;c_ Clostridia:o_ Clostridiales:f g

. k_ Bacteria;p_ Firmicutes;c_ Clostridiazo_ Clostridiales:f_Peptostreptococcaceae:g  Peptostreptococcus

. k__ Bacteria;p_ Bacteroidetes:c_ Flavobacterila;o_ Flavobacteriales:f  Flavobacteriaceae;g_ Flavebacterium

. k__Bacteria;p_ Firmicutes;c_ Clastridiazo_Clastridiales:f__[Mogibacteriaceasa):g__

. k__Bacteria;p_ Fusobactera;c_ Fusobacteriia;o_ Fusobacterales;f Fusobacteriaceas;
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. k_ Bacteria;p_ Firmicutes;c_ Bacill;o_Bacilales: ] Bacillacese:q_ Bacillus
k_ Bacteria;p_SRlic_jo_f g
k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;o_Burkholderiales:f_Comamonadacear;g_ Lampropedia
k_ Bacteria;p__Firmicutes:c__Clastridia;o__Clostridiales:f_[Tissierellaceas];ip_Gallicala
. k__Bacteria;p__Protecbacteria;c_Alphaproteobacteriazo_Rhizobiales;f_Rhizobiaceas:g_ Rhizobium
. k_ Bacteriz;p_ Protecbacteria;c_ Garmmaprotecobacteriazo_Xanthomonadales;f Xanthemaonadacese;g_ Lysobacter
. k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:]_ Nocardioidaceas.q  Mocardiaides
. k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteria;o_ Sphingomonadales; ] Sphingomanadaceae;g_ Movesphingabium
. k_ Bacteria;p__Firmicutes:c__Clostridia;o_ Clostridiales:f__Clostridiaceas;g_ Clostridium
k_ Bacteria;p_Protecbacteria;c_Alphaproteabacteria:o_Rhizabiales;f _Rhizobiaceas:g_ Agmobacterium
k_ Bacteria;p__Protecbacteria;c_Gammaprobeobacteriazo_Cardiobacteriales:f_ Cardiobacteriaceas;g_
k_ Bacteriap_Actinobacteria;c_ Actinebacteriao_ Actinomycetales:!  Geodermatophilaceas:q_ Blastocsoous
. k_ Bacteriz;p_ Firmicutes:c_ Bacilli;o__Bacillales;!_ Staphylococcaceae;q_ Jeotgalicoccus
. k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:! Micrococcaceas;g  Arthrobacter
. k_ Bacteria;p_Actinobacteria;c__Actincbacteria;o_ Actinomycetales:f_Mycobacteriaceas:g_ Mycobactarium
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Cavlobacterales:f_Cawlobacteraceas;g_ Brevundimonas
. k_ Bacteria;p__Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Intrasparangiaceas;
k_ Bacteria;p_Actinobacteria;c_Actinobacteria;o_ Actinomycetales:!_Mocardiaceae;q_ Rhodococcus
k_ Bacteriap_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:!Pseudonocardiaceas:q_ Actinemycelospora
k_ Bacteriz;p_ Firmicutes:c_ Clastridiaje_ Clestridiales:i _Peptostreptococcaceas:g_ Clostridium
. k_ Bacteriz;p_ Actinobacteria:c_ Actinobacteriaie  Bifldebacteriales;l Bifidobacteriaceas:y  Bifidobacteriurm
. k_ Bacteria;p_Actinobacteria;c__Actinobacteriaje_ Actinomycetales:f_Dermabacteraceas;g_ Brachybacterium
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_ Cardiobacteriales:f_Cardiobacteriaceas;g_ Cardicbacterium
. k_ Bacteria;p__Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f__Actinomycetaceae:g_ Varibaculum
. k_ Bacteria;p_ Firmicutes:c_ Bacilli:o__Lactobacillales;i_Enterococcaceae;q_ Enterscoccus
k_ Bacteria:p_ Firmicutes:c_ Erysipelatrichi:e_ Erysipelstric hales:t_Erysipelotrichaceas:a_ Bulleidia
k_ Bacteriz;p_ Firmicutes:c_ Clastridiaie_ Clestridiales:i _[Mogibacterizceael:q_ Mogibacterium
k__Bacteria;p_Actinobacteria;c__Coriebacteriia;e_ Coricbacterialas;f_Coriobacteriaceas;g_ Atopobium
. k_ Bacteria;p_ Bactemidetes;c_ Flavobacteria;e_ Flavobacteriales:f _[Weeksellaceaa]ig_ Bergeyella
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;_;_
. k_ Bacteria;p_Acidobacteria:c_ [ Chloracidobacteriala_RBALT ElinG0T5:g_
. k_ Bacteria;p_ Protecbacteria;c_Alphaproteabacteria:o_ Rhizobiales;
. k_ Bacteria;p_ Protecbacteria;c_ Garmrmaprotecbacteria:o_ Pasteurallales  Pasteursllaceas;q  Aggregatibacter
k_ Bacteriz;p_ Firmicutes:c_ Clastridiaje_ Clestridiales:i _Rurminoceccaceas:q
k__ Bacteria;p_Firmicutas:c_ Clostridia;o_ Clostridiales;f_Peptostreptococcaceaa:g_
k_ Bacteria;p_Actinobacteria;c__Corigbacteriia;e_ Coripbacteriales;f_ Coriobacteriaceas;g_ Collinsella
. k_ Bacteria;p_Firmicutes:c__Clostridia:o_Clostridiales:f__Lachnospiraceae:g_ Oribacterium
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprotecbacteria:o_Rhodobacterales;!Rhodobacteracese;
. k_ Bacteria;p_ Firmicutes:c_ Clastridia:a_ Clastridiales:f__Lachnospiraceas:g  Maoryella
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;l_ Lachnaspiraceas;q_ Lachnoanasrabaculum
. k__Bacteria;p__Protecbacteria;c_ Alphaproteobacteria:o_Rhizabiales;f_Rhizobiaceas;_
k__ Bacteria;p_ Firmicutas:c_ Bacillio__Lactobacillalesf_Aerococcaceas;
k_ Bacteria;p_Firmicutes:c_ Clostridia;o_ Clostridiales:f_Lachnospiraceas:g_ Coprococcus
k_ Bacteria;p_ Bacteroidetes;c_ Bacteroidia;o_ Bacteroidales:  Porphyromonadaceasg_ Tannerella
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;o_Clostridiales:f_[Tissierellaceas];g_ph2
. k_ Bacteriap_Actinobacteria;c_Actinobacteriao_ Actinomycetales:!_Dermabacteraceas:q_ Dermabacter
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Neisseriales:f__Meisseriaceas;g_ Kingella
. k__ Bacteria;p_Firmicutas:c_Clostridia;o_ Clostridiales;f_Peptostreptococcaceas:g_ Flifactar



. k_ Bacteria;p_ Bacteroidetes:c_ Sphingebacteriia;o_Sphingotacteriales;l _Sphingobacteriaceas;g_ Mucilaginibacter
k_ Bacteria;p_Protecbacteria;c_Betaprotecbacteria;e_Burkholderiales:f_Comamonadacear; g Mariovoras
k_ Bacteria;p__Protecbacteria;c_ Gammaprobeobacteria;o_ Pasteurallalesf_Pasteurellaceas;g_ Actinobacillus
k_ Bacteria;p_ GNO2:c_ BD1-5:0_:F g
. k__ Bacteria;p_Firmicutas:c_ Bacilli:o__Lactobacillalesf_Aerpcoccaceas;g_ Marinilactibacillus
. k_ Bacteriz;p_ Bactersidetes:c Sphingebacteriiz;e_Sphingotacteriales:l _Sphingabacteriaceae;g Sphingobacterium
. k_ Bacteriz;p_ Pretecbacteriaic_ Betaprotesbacteriae  Burkhelderiales; :
. k_ Bacteria;p_Actinobacteria.c_ Themmolesphiliao_Solirubrobacterales; g
. k_ Bacteria;p_ Firmicutes:c_ Clastridia;o_ Clostridiales:f_[Acidamincbacteracean];g_ Fusibacter
k_ Bacteria;p_Actinobacteria;c__Actinobacteriaje_ Actinomycetales:f__Actinomycataceas;g_
k_ Bacteria;p__Protecbacteria;c_Alphaproteabacteria:o_Rhizabiales;f _Methylobacteriaceas;
k_ Bacteriap_Actinobacteria;c_Actinobacteriao_ Actinomycetales:]_Kinessporiaceseg_ Kineococous
. k_ Bacteriz;p_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:i_ Gordoniaceae;g_ Gordania
. k_ Bacteriz;p_ Bactersidetes:c_ Flavebacteriiaie_ Flavobacteriales:i [Weeksellaceas)ig_ Cloacibacterium
. k_ Bacteria;p_ Firmicutes:c_ Clostridiao_ Clostridiales:_Ruminococcaceas;
. k_ Bacteria;p_ Firmicutes:c__Clastridia;o_ Clostridiales:f_Veillonellaceae;g_ Megasphaera
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Bifidobacteriales;f_Bifidobacteriacean;g_ Gardnerella
k_ Bacteria;p_ Bacteroidetes;c_ [Sapraspiraclo_[Saprospirales]l_Chitinophagaceas;
k_ Bacteria;p_ Firmicutes:c_ Clostridia:a_ Clostridiales;l_Lachnaspiraceas:q_ [Ruminoceccus]
k_ Bacteriz;p_Tenericutes;c_ Mollicutes;a_ Mycoplasmatales: ] Mycoplasmatacese;g_ Mycoplasma
. k_ Bacteria;p_ Protecbacteria;c Garmraprotecobacteriazo_ Pasteurellales;!  Pasteursllaceas;q  Pasteurella
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;o_ Clostridiales:f_[Mogibacteriaceaa];
. k_ Bacteria;p_ Firmicutes:c__Clostridia;o_ Clostridiales:f__Peptococcaceas:g Peptococous
. k_ Bacteria;p__Actinobacteria;c__Thermoleophilia:o_Gaiellales:f__Gaiellaceaa;g__
. k_ Bacteria;p_ Chioroflexic_Anaerslineae;o_Ardenscatenales;!Ardenscatenaceae:g_Ardenscatena
k_ Bacteria;p_ Protecbacteria;c_ Garmmaprotecbacteria:o_ Enterabacteriales;f_Enterobacteriaceas:g_ Buchnera
¥_ Bacteria;p_ Bactersidetes:c  Bactersidiae_ Bacteroidalesd g
k__Bacteria;p__Protecbacteria;c_ Alphaproteabacteriazo_Rhizobiales;f_Aurantimenadaceas;g_Aurantimanas
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_Turicibacteralas:f_Turicibacteraceas:g_ Turicibacter
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales;f_Acetobacteraceas;
. k__Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i_[Tissierellaceas];g_ Helcococcus
. k_ Bacteria;p_Actinobacteria;c_ Coriebacteriia;e_ Coripbacteriales;  Coriobacteriaceas:q_ Dlsenella
. k_ Bacteria:p_ Firmicutes:c_ Bacilli:o_Bacilales:]_Bacillacease:
k_ Bacteriz;p_ Fusebacteria:c_ Fusobacteriiase_ Fusebacteriales:] Leptotrichiaceaeg
k__Archaea:p_Cranarchaesta;c_ Thaumarchaeataio_ Mitrosesphaerales;f_Nitrososphaeraceas;g_ Candidabus Nitrososphaara
k_ Bacteria;p_Firmicutes:c_ Clostridia;o_ Clostridiales:f_Lachnospiraceae:g_ Dorea
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales:f_Comamenadacear;g_ Tepidimonas
. k__Bacteria;p_Acidobacteria:c_ Acidobacteria-Eio_ill-15:1_ g
. k_ Bacteria;p_Protecbacteria;c_Alphaproteabacteria:o_ Rickettsiales;! _mitochondria:g_ Phytophthara
. k_ Bacteriz;p_ Bacteroidetes;c Cytaphagiao_ Cytophagalesi  Cytophagaceae;g_ Spirosoma
. k__ Bacteria;p_Firmicutas:c_Clostridia;o__ Clostridiales;f__Lachnospiraceas:g_ Catonalla
k__ Bacteria;p_Bacteridetes;c_Flavobacteriia;o__Flavobacteriales:f_[Weeksellaceaa];__
k_ Bacteria;p_Actinobacteria;c_Actinobacteria;o_ Actinomycetales:f_Geodarmatophilaceaa;
k_ Bacteria;p_ Firmicutes:c_ Clostridia;o_ Clostridiales;i _Peptostreptococcaceas;g  Proteccatella
. k_ Bacteria;p_ Protecbacteria;c_ Garmmaprotecbacteria;o_ Xanthomonadales:f_ Xanthemonadacese;
. k_ Bacteria;p_ Synergistetes;c_ Synergistia:o_ Synergistales:!_Dethiosulfovibrienacese;g_ TGS
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria; ;

e

. k__Bacteria;p__Protecbacteria;c_Alphaproteabacteria:o_Rhedobacterales;f_Rhodobacteraceaer:g_ Rubellimicrobium
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. k_ Bacteria;p_Actinobacteria;c_ Rubrobacteria;o_ Rubrobacterales;!  Rubrobacteraceas;q_ Rubrobacter
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteriao_ Rhedospirillales;f__RBhodospirillaceas;g_ Skermanalla
k_ Bacteria;p_ Bactemidetes:c_ Cytophagiaie_ Cytophagales:f_Cytophagaceas:g  Dyadobacter
k_ Bacteria;p__Protecbacteria;c_Alphaproteabacteria;o_Rhizabiales;f_Bradyrhizobiaceas;g_ Balneimanas
. k__Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o__Xanthomonadales:f__Xanthomonadaceae;g__Xanthomanas
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:! Pseudonocardiaceas:n  Pseudonacardia
. k_ Bacteria;p_ Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Microbacteriaceas;g_ Pseudoclavibacter
. k_ Bacteria;p_ Firmicutes;c_ Bacilli;o__Gemellales; Gemellaceas:q_ Gemalla
. k_ Bacteria;p_Firmicutes:c__ Clastridia;o_ Clostridiales:f_Veillonellaceas;
k_ Bacteria;p_Firmicutes:c__ Clostridia;o_ Clostridiales:f__Lachnospiraceas:g__
k_ Bacteria;p_Bactemidetes:c_ [Sapraspiraalio_[Sapraspirales)f_Chitinephagaceas;g_ Flavisalibacter
k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Alteromonadalesd  Shewanelaceas:q  Shewanella
. ¥_ Bacteriz;p_Actinobacteria:c_Thermalesphiliazo_ Salirubrebacterales:_Salirubrobacteraceae;q
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_Bacillales;]_Planococcaceas;
. k_ Bacteria;p_Acidobacteria;c_ Acidobacteria-Ga_f ;g
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f__Geodermatophilaceas:g_ Actinotelluria
. k_ Bacteria;p_ Bactemidetes:c_ [Sapraspirae]o_[Sapraspirales])f_Chitinophagaceae;g
k_ Bacteria;p_ Bacteroldetes:c_ Sphingobacteriia;o_Sphingsbacteriales;!_Sphingobacteriaceae;g_ Pedobacter
k_ Bacteria:p_ Firmicutes:c_ Clastridia:e_ Clastridiales:t_Veillorellaceae:q_ Megamanas
k_ Bacteriz;p_ Chierobi:c_ OPBSS:0_ ol g
. k_ Bacteriz;p_ Firmicutes:c_ Bacilli;o_ Bacillales: Alicyclobacillaceae;g_Alicyclobacillus
. k_ Bacteria;p_Protecbacteria;c_ Betaprotecbacteria;e_ Meisserialesf__Meisseriaceas;g_ Eikenalla
. k_ Bacteria;p_ Chioroflexi;c_ Elin&52%:0_f g
. k_ Bacteria;p__Firmicutes:c__Erysipelatrichi;e_ Erysipelotrichales;f_Erysipeletrichaceas;g_Holdemania
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:f Dermatophilaceas;
k_ Bacteria;p_ Bacteroidetes: . ; .
k_ Bacteriz;p_ Protecbacteriaic_ Epsilonprotecbacteria:o_Campylobacteralesd  Helicobacteraceae:g  Welinells
k__Bacteria;p__Proteckacteria;c_Deltaprotecbacteria;o_Desulfovibrionales:f_Desulfomicrobiaceas g Desulfomicrobium
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;o_ Clostridiales;f_Ruminococcaceas:g_ Gemmiger
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria;o_ Rhizabiales;f_Brucellaceas;
. k_ Bacteria;p_ Firmicutes:c_ Bacill:o_Bacillales:! _Paenibacillaceas;g_ Paenibacillus
. k_ Bacteria;p_ Firmicutes:c_ Bacilli:o__Lactobacillales:i_ Aerococcaceas: d_ AeroLocous
. k_ Bacteria;p_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:! Micrococcaceas;
k_Bacterizp_ TMTic_TMT-3:0_ CWO4DT g
k__Bacteria;p_Firmicutas:c_ Clostridia;o_ Clostridialesf_[Tissierallacean]g_ GW-24
k_ Bacteria;p_ Protecbacteria;c Gammaproteobacteriazo_ Pseudomonadales:f_Moraxellaceas:;g_Alkanindiges
. k_ Bacteria;p_Firmicutes:c__Clostridia;o_ Clostridiales:f__Lachnospiraceae:g_ Ruminooocous
B «_secteriaip_protecbacteria;
. k_ Bacteria;p_ Protecbacteria;c_ Betaprotesbacteria;e_ Burkholderiales;! Comamanadaceas; g Acidovorax
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbactenaze_ Rhizabiales:! Methylebacteriaceas g

R .

. k__ Bacteria;p_ [Thermil;c_ Deinococcia_ Deinpcoccalas:f_Trueperaceae;g_ Truepera
k__Bacteria;p__Proteckacteria;c_ Epsilonprobeobactaria;o_Campylebacterales;f_Helicobactaraceas:g_ Helicobacter
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Sparichthywaceas;g
k_ Bacteria;p_ Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  MNocardioidaceas;q  Aenomicrofium

. k_ Bacteria;p_ Protecbacteria;c_ Alphaprotesbacteriazo_ Rhodospirillales;

. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotesbacteria;o_ Syntrophobacterales:f_ Syntrophobacteraceaeg

. k_ Bacteria;p_Actinobacteria;c__Actinebacteria;o_Actinomycetales:f_ Williamsiaceas;g_ Williamsia

. k__Bacteria;p_ Chiproflexi;c_ Thermemicrobiae_ |GI0-KF-CMa5F g
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. k_ Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i_Peptostreptococcaceas;
k_ Bacteria;p_Actinobacteria;c_ Nitriliruptoria;e_ Euzebyales:f_Eurebyaceae:g_ Euzebya
k_ Bacteria;p_Firmicutes:c__ Bacilli;o__Bacillales;f__Pasnibacillaceas;
k__Bacteria;p__Protecbactaria;c_ Gammaprobaobacteria:o_Aleromenadalas:f_[Chromatiaceaal:g_ Rhainheimara
. k_ Bacteria;p_ Bactemidetes;c_ Cytophagia;e_ Cytophagalesf_Cytophagaceas;g_ Larkinalla
. k_ Bacteria;p_ Firmicutes:c_ Erysipelatrichi;o_ Erysipelotrichales;T Erysipelotrichaceas;g
. k_ Bacteria;p_ Protecbacteria;c_ Garmmaprotecbacteria;o_ Entersbacteriales;f_Enterobacteriaceae:g_ Taturmella
. k_ Bacteria;p_Actinobacteria:c_ Acidimicrobila;o_Acidimicroblales:_g_
. k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteria;o_Xanthomeonadalesf_Sinobacteraceas;g_
k_ Bacteria;p_Firmicutes:c__Erysipalatrichi;a_ Erysipelotrichales;f_Erysipelotrichaceas;g_ [Eubactarium]
k__Bacteria;p__Protecbactaria;c_ Alphaproteabacteriazo_Sphingomenadales;f_Sphingomonadaceas;g_ Kaistobacter
k_ Bacteriz;p_ Firmicutes:c_ Erysipelatrichi;o_ Erysipelotrichales;T_Erysipelotrichacear;g_ Catenibacterium
. k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteria;o_ Rhizobiales;! Hyphomicrobiaceae,g  Devosia
. k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteria;o_Sphingomenadales:§_ Sphingomanadacese;q__
. k_ Bacteria;p_Protecbacteria;c_Alphaproteabacteria:o_Rhizabiales;f _Beijerinckiaceas;g_ Salinarimenas
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Actinomycetaceae;g_ Mabiluncus
. k_Bacteria;p_Actinobacteria;c__Actinebacteriae_Actinomycetales:f_Dietziaceaa:g_ Dietzia
k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxocaccalesd g
k_ Bacteriz;p_ Firmicutes:c_ Clastridia;e_ Clestridiales:i _Ruminococcaceas:g_ Oscillospira
k_ Bacteria;p_ Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:]_ Streptomycetaceas;q  Sreplomyces
. k_ Bacteria;p_ Firmicutes:c__Clostridia;o_Clostridiales:f_ Clastridiaceas;
. k_ Bacteria;p_Acidobacteria;c_Acidobacteria-fia_iil-15:f _mb2424:9_
. k_ Bacteria;p_Cyanobacteria:c_ Oscillatoriophycideas;o_Chroococcales:f_¥enococcaceas g
. k__Bacteria;p__Protecbacteria;c_Alphaproteabacteriazo_Rhizabiales;f_Bradyrhizobiaceas;
. k_ Bacteriz;p_ Protecbacteriaic Alphaprotesbactenae_ Rhizebiales! Brucellaceae:q_ Dchrobactrum
k_ Bacteriz;p_ Protecbacteriaic Betaprotescbacteriae  Burkhelderiales:| alcaligenaceas;
k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_ Bacillales;T_ [Exiguobacteraceas]iq
k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales:f_Alcaligenaceas:g_ Oligalla
. k_ Bacteria;p__Cyanobacteria;_;_;
. k_ Bacteria;p__Acidobacteria;c__[Chlaracidobacteria)io_ RB41f_:g_
. k_ Bacteria;p_ Bacteroidetes;c  Cytaphagiae_ Cytophagales:i  Cytophagaceae:g_ Adhaeribacter
. k_ Bacteriz;p_ Protecbacteriaic  Betaprotescbacteriae  Burkhelderiales:| Burkholderizceae:g_ Burkholderia
. k_ Bacteriz;p_Gemmatimonadetes:e Gemm-3ia_ g
k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:! Micromonosporaceas;
k_ Bacteria;p__Protecbacteria;c_Deltaprotecbacteria;o_ Spirabacillales:f_g_
k_ Bacteria;p__Planctomycetes;c_ Phycisphaerae;o_ WDZ100:f_;g
. k_ Bacteria;p_Actinobacteria;c__Actinebacteriao_Actinomycetales:f__Cellulomonadaceas:g_ Callulomonas
. k_ Bacteria:p_ Firmicutes:c_ Bacilli:o_Lactabacillales:! _Lactabacillaceae:s_ Pediscoccus
. k_ Bacteriz;p_ Actinobacteria:c_ Actincbacteriae  Bifldebacteriales:! Bifidobacteriaceas:g  Scardovia
. k_ Bacteriz;p_ Actinobacteriaze_ Actinobacteria;e  Micrococcalesd g
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_Lactobacillales:f _Levconostocaceas;g_ Weissalla
k_ Bacteria;p_ Bactemidetes:c_ Bacteroidia:o_ Bacteroidales;f_S24-Tig
Unassignaed;_:_ ;i
k_ Bacteria;p_ Protecbacteria;c_ Alphaprotecbacteriaso_Caulobacterales:! Caulobacteraceas;
. k_ Bacteria:p_Actinobacteria:c_Themmalesphiliaa_ Salirubrabacterales:d Patulibacteraceas:q_
. k_ Bacteriz;p_ Firmicutes:c_ Clastridia:a_ Clestridiales:_[Acidamincbacteraceaelg
. k__Bacteria;p__Protecbactaria;c_ Alphaproteabacteriaze_Caulobacteralas:f_Caviebacteraceas;g_Nitrobactaria
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Xanthobacteraceas:g_ ¥anthobacter
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. k_ Bacteria;p_ Bacteroidetes:c_ Bacteroidia;o_ Bacteraidales:] [Paraprevotellaceas]ig_
k_ Bacteria;p_Gemmatimonadetes:c_ Gemmatimenadetes;o__Gemmatimonadales:f ;g
k_ Bacteria;p__Protecbacteria;c_Alphaproteobacteria:o_ Rhizabiales;f_Bartonellaceas;g__
k_ Bacteria;p_Acidobacteria;c_Solibacteres;o_ Solibacterales:f_jg_

. k__Bacteria;p__Protechacteria;c_ Alphaproteobacteriazo_Rhizobiales;f_ Beijerinckiaceae;_

. k_ Bacteriz;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!Pseudonocardiaceas;

. k_Bacteriz;p_ Bactersidetes:c  Bactersidia;e_Bacteraidales: [Paraprevetellaceas]:

. k_ Bacteria;p_ Protecbacteria;c_ Alphaprotecbacteria;o_ Sphingomonadales;l Erythrobacteraceas;

. k_ Bacteria;p_Firmicutes:c__Clostridia;o_ Clostridiales:f__Lachnospiraceae:g_ Lachnospira
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_ Rhedobacterales f__Rhodobacteraceae;g_ Oceanicella
k_ Bacteria;p__Cyanobactera:c_ Synechococcophycideas;o_ Psewdanabaenales;f__Pseudanabaenaceas:g_ Leptolyngbya
k_ Bacteria:p_ Protesbacteriae_ Alphaprateabacteria:o_ Rhodospirilales: _:q_

. k_ Bacteriz;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:i_Nocardioidaceasg_ Marmaricala

. k_ Bacteria;p_ Bacteroidetes;c  [Sapraspiraelo_ [Saprespirales]f_ Chitinophagaceas:g_ Trachelomonas

. k_ Bacteria;p_Actinobacteria;c__Actinobacteriao_ Actinomycetales:f_Geodarmatophilaceas:g_ Geodermatophilus

. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_Xanthomenadales;f_Manthomonadaceaes;g_ Pseudoxanthomaonas

. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Dietziaceas;g
k_ Bacteria;p_Actinobacteria;c_ Corisbacterilae_Coriobacteriales:f _Coriobacteriaceas;
k_ Bacteria:p_ Bactemidetes:c_ Sphingabacteriia:o_Sphingsbacteriales:] _Sphingabacteriaceas;
k_ Bacteriz;p_Actinobacteria;c_ Actinocbacteria;o_ Actinomycetales:|_Streptomycetaceas;

. k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:] Intrasporangiaceas;q  Knosllia

. k_ Bacteria;p_Firmicutes:c__Erysipelatrichi;e_Erysipelotrichales;f_Erysipeletrichaceas;g_ p-75-a5

. k__ Bacteria;p__Protecbacteria;c_ Alphaproteobacteria:o_Sphingomenadales;f_Sphingomanadaceaes;g_ Sphingobium

. k_ Bacteria;p__Actinobacteria;c__Thermolesphiliaio_ Salinbrobacterales;

. k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteria:o_Rhedobacterales;]Rhodobacteraceae;q_ Haematobacter
k_ Bacteria:p_ Protesbacteria:e_Alphaprateabactena:a_Rhizabiales:! Beijerinckiaceas:g_
k_ Bacteriz;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!_Micrococcaceas;q_ Mesterenkonia
k__Bacteria;p_Firmicutas:c_ Clostridia;o_ Clostridiales;f_Vaillonellaceas;g_ Schwartzia

. k_ Bacteria;p_Planctomycetes;c_ Planctomycetia;o_Geammatales:f_ Gemmataceas;g_

. k_ Bacteria;p_Planctomycetes;c_ Planctomycetia;o_Gemmatales:f_Isesphasraceas;g_

. k_ Bacteria;p_Actinobacteria;c_Actinobacteria;o_ Actinomycetales:]_Kinessporiaceae:g_ Kineosparia

. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxocaccales:i_ Cystobacterineas;q

. k_ Bacteria;p_ Protecbacteria;c_ Garmmaprotecbacteria:o_ Xanthomonadales:_Sinobacteraceae:g  Stercidobacter
k_ Bacteriz;p_ Protecbacteria;c_ Epsilonprotecbacteria;o_ Campylobacteralesf Campylobacteraceas;g_ Arcobacter
k__Bacteria;p__Protecbacteria;c_ Betaprotecbacteriaje  SC--B4f g
k_ Bacteria;p_Actinobacteria;c_ Thesmolesphilia;o_Salirubrobacteralesf_Solirubrobacteraceae;

. k_ Bacteria;p__Protecbacteria;c_Deltaprotecbacteria;o_ Bdellovibrionales;f__Bacteriovoracaceae;g_ Peredibactar

. k_ Bacteria;p_ Synergistetes;c_ Synergistia:o_ Synergistales;T_Dethissullovibrionaceae;g_ Jongqueatella

. k_ Bacteria;p_Bactersidetes:c_ Sphingobacteriia;o_Sphingabacteriales;!_Sphingobacteriaceae;g_ Olivibacter

. k_ Bacteriz;p_ Bactersidetes:c Bactersidiae_ Bacteraidales:  Rikenellaceaeq  Mistipes

. k__Bacteria;p__Planctomycetes;c_ Planctomycetiazo__Gemmatalas:f_Gemmataceas;g_ Gemmata
k__Bacteria;p__Cyanobactaria;c_ Oscillatariophycideaso_ Chroococcales:f_Xenococoacearg_ Chroococcidiopsis
k_ Bacteria;p_Cyanobacteria:c_ Chigroplasto_ Stramenopiles;f_g_
k_ Bacteria;p_Actinobacteria;c_Thermaolesphiliao_Saolirubrobacterales: Solirubrobacteraceae,q  Solirubrobacter

. k_ Bacteria;p_Bactersidetes:c_ Cytophagia:e_Cytophagales;

. k_ Bacteriap_ Planctomycetes:_ Planctomycetia:o_ Pirellulales_Pirellulaceaeq

. k_ Bacteria;p__Bactemidetes:c_ Sphingobacteriia;e_Sphingebacteriales:f_Sphingobacteriaceas g_ Cytophagales

. k__ Bacteria;p__Bactersidetes;c_ Cytophagiaie_ Cytophagalesf _Cytophagaceas:g_
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. k_ Bacteria;p_ Verrucomicrobiasc_ [Spartobacterialie_[Chiheniobacteralesl!_[Chthonicbacteraceaelg

k_ Bacteria;p_Firmicutes:c__ Clastridia;o_ Clostridiales:f_Vaillonellaceas;g_ Phascolarctobacterium

k_ Bacteria;p_ Chioroflexic_ Gitt-G5-1360_:f ;g

k_ Bacteria;p_Acidobacteria;c_Acidobacteria-6:_;_;

. k__ Bacteria;p__Firmicutas:c__Clostridia;o__Clostridiales;f__Ruminococcaceas;g_ Clostridium

. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Enterobacteriales;l Enterobacteriaceas:q  Entercbacter
. k_ Bacteria;p_ Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Micrococcaceas;g_ Microbispora

. k_ Bacteria;p_ Cyanabacteria:c_ Chlefoplasto_ Chlorophytaf  Trebouxiophyceas;q  Ohlonoidiem

. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Xanthabacteraceas;

k_ Bacteria;p_ Bactemidetes:c_ [Sapraspirae]o_[Sapraspirales])f _Chitinophagaceas;g_ Segetibacter

k_ Bacteria;p_FBPc_ ;o if g

k_ Bacteria;p_ Firmicutes:

. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:f  Micromonosporaceae:q_ Actinoplanes

. k_ Bacteriz;p_ Pretecbactesiaic_ Alphaprotesbacteria:o_ Rhizabiales! Hyphemicrobiacese:y  Rhodeplanes

. k_ Bacteria;p_Firmicutes:c__ Erysipalatrichi;a_ Erysipelatrichales;f_Erysipeletrichaceas;g_ Clostridium

. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_Burkholderiales:f_Comamenadacear; g Pseudorhodoferax
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales:f__Rhodospirillaceas;

k_ Bacteria;p_Actinobacteria;c_ Coriebacteriia;o_ Corisbacheriales:!_Coriobacteriaceas:g_

k_ Bacteria:p_Actinobacteria:e_ MB-AZ-108:a_0315-TL14:d0_:q_

k_ Bacteria;p_Actinobacteria;c_ Actinocbacberia;o_ Actinomycetales:  Intrasporangiaceas;g_ Kylecoccus
. k_ Bacteria;p_ Actinobacteria;c_ Actinobacberia;o_ Actimomycetales:!  Kineosporiaceas;

. k_ Bacteria;p_Tenericutes;c_ Mollicutes;o_ Mycoplasmatales:f__Mycoplasmataceas;g_ Ureaplasma

. k_ Bacteria;p__Bactemidetes:c_ Bacteridia:o_Bacteroidalesf__Parphyromonadacear;g_ Parabacteroides

. k_ Bacteria;p__Protecbacteria;c_ Alphaproteobacteria:o_Caulobacterales:f_Cawlobacteracear; g Cauvlobacter

. k_ Bacteria;p_ Protecbacteria;c_ Betaprotesbacteria;e_ Burkhelderiales;! _Comamonadaceas g Methylibium
k_Bacteria:p_Armatimonadetes:c_ [Fimbrimanadial:e_ [Fimbriimenadales]f_[Fimbriifmonadaceasl:q_ Fimbriimanas

k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Alteromoenadalesd_ [Chromatiaceas]ig_ Alishewansalla

k__ Bacteria;p_Firmicutas:c_ Clostridia;o_ Clostridiales;f_[Mogibacteriaceaa]:g_Anasrowvorax
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o__Lactobacillales:f_Streptococcaceas;

. k_ Bacteria;p_Firmicutes:c__Erysipalatrichi;a_ Erysipelotrichales;f_Erysipelotrichaceas;g_ Allobacwlum

. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_Alteromonadales:f _Alteromonadaceas;g_ Cellvibrio
. k_ Bacteria;p_Actinobacteria;c_ Actinobachberiao_ Actinomycetales:! Beutenbergiacess;q_ Salana

. k_ Bacteria:p_ Firmicutes:c_ Clastridia:a_ Clastridiales:d_Peptostreptococeaceas:g_[Clastridium]

k_ Bacteria;p_ Protecbacteria;c_ Betaproteobacteria;e  Burkholderiales;! Comamanadaceas; g Hydrogenophaga

k__Bacteria;p_ Bactemidetes;c_Flavobacteria;o_Flavobacteriales:f_[Weeksellaceaaig_Riemaralia

k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteriao_Rhizabiales;f _Xanthabacteraceae;g_ Ancylobactar
. k_ Bacteria;p_Actinobacteria;c__Actinobacteriae_ Actinomycetales:f_Nocardioidaceae;

. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotesbacteria;o_ MIZ4ET_g_

. k_ Bacteria;p_ Cyanabacteria:c_ Mestocophycideas;s_ Stiganematales:! Rivulariaceas g

. k_ Bacteria;p_Actinobacteria;c_ Actinocbacberia;o_ Actinomycetales:!Actinamycetacese;q_ Actinobaculurm

. k__Bacteria;p_Gemmatimonadetes:c_Gemmatimenadetes;o_f g
k__Bacteria;p__Verrucomicrobiaic_ Verruco-50_ WCOHBL-41;f_RFP1Z:g

k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;o Myxococcalasif Cystobacteraceas;

k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteria;o_ Rhizobiales;! _Hyphomicrobiaceae,g_ Hyphomicrobium
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:i_Actinemycetacese;q_ Arcanobactersium
. k_ Bacteria;p_Acidobacteria:c_ Sval725:a_Svall2sd_:q_

. k_ Bacteria;p__Planctomycetes;c_ Planctomycetia;o_Planctemycetales:f__Planctomycetacear;g_ Planctomyces
. k__Bacteria;p__Protecbacteria;c_Deltaprotecbacteria;o_Desulfovibrionales:f_Desulfovibrionaceae:g_ Bilophila
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. k_ Bacteria;p_ Bacteroidetes:c_ Flavobacteriia;o_ Flavobacteriales;i  Blattabacteriacese;q_ Blattabacterium
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Methylocystacease:g_ Methylopila
k_ Bacteria;p__Fusobacteria:c_ Fusobacteriia;o_Fuscbacheriales;f__Leptotrichiaceas;g_ Streptobacillus
k_ Bacteria;p_Bactemidetes;c_ Cytophagiaie_Cytophagales:f_Flammeovirgaceas;
. k__Bacteria;p_Bactersidetes:c_ Cytophagiaie_ Cytophagales:f_Cytophagaceas:g_ Rhodocybophaga
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbacteria:e_ Rhedespirilales:_Rhodosgirillaceae:g_ Azespirillum
. k_ Bacteriz;p_ Preotecbacteriaic_ Alphaprotesbacterae_ Rhedespirilales: ! Rhodosgirillaceae;g
. k_ Bacteria;p_ Firmicutes;c_ Clostridia;o_ Clostridiales:i_ Clostridiaceae;g_ SMBS3
. k_ Bacteria;p_Firmicutes:c__Clostridia;o_ Clostridiales:f__Lachnospiraceae:g_ Rebinsaniella
k_ Bacteria;p__Cyanobactera:;c_ Chieroplasto_ Chlorophytaf_ig_
k_ Bacteria;p__Verrucomicrobia;c_ Verrucomicrabiaeio_ Verrucomicrebiales:f_Verrucomicrobiaceas;g_ Luteolibacter
k_ Bacteriap_Actinobacteria;c_Actinobacteriao_ Actinomycetales:]_Kinessporiacese:g_ Quadrisphasra
. k_ Bacteriz;p_ Planctomycetes;c_ Planctomycetia;o_Gemmatales:_ lsosphaeraceas;
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxococcales; ;
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Intrasparangiaceas;g_ Serinicecous
. k_ Bacteria;p__Protecbacteria;c_Betaprotecbacteria;e_Burkholderiales:f_Alcaliganaceas:g_ Sutterella
. k_ Bacteria;p__Firmicutes:c__Clostridia;o_Clostridiales:__Lachnospiraceae:g_ Shuttleworthia
k_ Bacteria;p_Actinobacteria:c_ Thermalesphilia;n_Salirubrobacterales:d _Patulibacteraceae;g_ Patulibacter
k_ Bacteria:p_ Protesbactesiaie_ Deltaprotesbacteria:o_Desullavibrionales: T Desullsvibrionaceae:n_ Desullovibris
k_Bacterizp_ Actinobacteria:c_ Acidimicrobiiaie_Acidimicroblales; s
. k_ Bacteria;p_ Nitrospirae;c_ Mitrospirasa_ MNitrospirales;T_ Nitraspiraceas;q_ Mitrospira
. k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;e_ Bdellovibrionales;f_Bdellpvibrionaceae;g_ Bdallovibrio
. k_ Bacteria;p_ Chioroflexic_ Chlomflesi;o_ AKIWTELF g
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Pseudonocardiaceae:g_ Saccharopalyspora
. k_ Bacteria;p_ Firmicutes:c_ Bacilli:o_Bacillales;!_Paenibacillaceas;g_ Brevibacillus
k_ Bacteria:p_ Verrucomicrabia:e_|Spartebacterialie_[Chihoniobacteralesl! [Chthoniabacteraceael:g_ EllinS0E
k_ Bacteriz;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i_ Ruminococcaceas;q_ Bubyricicaccus
k__Bacteria;p__Cyanobactaria;c_ Chloroplast: ;1
. k_ Bacteria;p_Protecbacteria;c_ Zetaprotecbacteria;o_Mariprofundales;fMariprofundaceas;g_
. k_ Bacteria;p_Protecbacteria;c_Deltaprotecbacteria;o_ Myxococcales:f_Haliangiaceae:g_
. k_ Bacteria;p_ Protecbacteria;c_ Betaprotecbacteria;o_ Burkholderiales;l  Comamoenadaceas; g Comamonas.
. k__Bacteria;p_Actinobacteria:c_ Thermolesphilian_Gaiellales:!_Gaiellaceae:q_ Gaiella
. k_ Bacteriap_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:! Kineosporiacemseg_
k_ Bacteriz;p_ Protecbacteriaic  Alphaprotesbacteria:o_ Rhizabiales Bradyrhizoblaceaeg

k__Bacteria;p__Protecbacteria;c_ Alphaproteabacteriazo_Rhizobiales;f_Phyllobactariaceas;
k_ Bacteria;p_ Gemmatimonadetes:c_ Gemm-1;0_:f ;g
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_ Legionellales:f_ Coxiellaceas;g_ Rickettsiella
. k_ Bacteria;p_ Vermucomicrobia:e_|Spartebacterial;o_ | Chthoniobacterales)f_[Chthonisbacteraceaalg_ DALOL
. k_ Bacteria;p_ Firmicutes:c_ Clastridia:a_ Clastridiales:t_[Tissierellaceas]g_
. k_Bacteriz;p_Acidebacteria:c_ Acidobacteria-Bia_iiil-15:0_RB4D:g_
. k__Bacteria;p__Protecbactaria;c_Betaprotecbacteria;e_Rhodocyclalesf_Rhodocyclaceas;g_ Petrobacter
k__Bacteria;p__Actinobacteria;c__Coriebactariiaje_ Coricbacteriales;f_Corinbacteriaceas;g_ Slackia
k_ Bacteria;p_Cyanobacteria:c_ Oscillatoriophycideas;o_ Chroococcales:f_¥enococcaceas;
k_ Bacteria;p_ Bacteroidetes;c_ Sphingobacteriia;o_ Sphingobacteriales;f g
. k_ Bacteria;p_ Protecbacteria;c_Gammaproteobacteria:o_Thiatrichales Plscirickettsiaceasg_
. k_ Bacteria;p_ Protesbacteria;c_Alphaprateabactenia:o_ Rhizebiales! Beijerinckiaceae;g_ Beijerinckia
. k__ Bacteria;p_ Verrucomicrobia:c_Opitutae;o_ Opitutales;f_Opitvtaceas;g_ Opitutus
. k__ Bacteria;p_Acidobacteria;e_Acidobacteriajo_Acidobacteriales:f_Acidobacteriaceas:g_ Granulicella
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. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxocaccalesf_ Polyangiaceas;
k_ Bacteria;p_Firmicutes:c__ Bacilli;o__Bacillales:f_[Thermicanaceaelg_ Thermicanus
k_ Bacteria;p_Actinobacteria;c_Actincbacteria;e_Actinomycetales:f_Microbacteriaceas;g_ Microbacterium
k__ Bacteria;p_Bactermidetes;c_Flavobacteriia;o__Flavobacteriales:f_Flavebackariacean;g_Agquimarina
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o__Bacillales;f _Pasnibacillaceas;g_ Ammaniphilus
. k_ Bacteria;p_ Tenericutes;c_ Mollicutes;o_ Acholeplasmatales;T Acholeplasmatacess;q  Acholeplasma
. k_ Bacteria;p_ Protecbacteria;c_ Betaprotesbacteria;e_ MNDLT g
. k_ Bacteria;p_Actinobacteria:c_ Thermolesphilian_Solirubrobacterales;i _ Conexibacteraceasg_
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_Burkholderiales:f_ Owalobackeraceae;g_|anthinobacherium
k_ Bacteria;p_Acidobacteriazc_ Nil-8;0_ D5-18:F g
k__Bacteria;p_ Chioroflexic_ Anaerglineas; o SBRI103ILF Adbig_
k_ Bacteriz;p_ Firmicutes:c_ Clastridia;a_ Clestridiales:i _Lachnospiraceae:q_ Jehnsonella
. k_ Bacteria;p_ Chioroflexi:c_ Thermmomicrobiae ol g
. k__Archasa:p_ Crenarcheeots;c_ Thaurnarchaestao_ Mitresosphaerales;!  Nitrososphaeraceas;g_
. k_ Bacteria;p__Acidobacteria;c_ Solibacteres;o_ Solibacterales;_;
. k_ Bacteria;p__Protecbacteria;c_Alphaproteabacteria;o_Rhizabiales;f_Aurantimonadaceas;
. k_ Bacteria;p_[Thermil:c_Deinacocciia_Thermales:f_Thermaceasg_ Thermus
k_ Bacteriz;p_ Firmicutes:c_ Bacilli;o_Bacillales;!_ Planocaccaceas:q_ Bacillus
k_ Bacteriz;p_ Protecbacteria;c_ Alphaproteabacteriaso_ Caulobacterales;|  Caulobacteraceae; g Arthrospira
k_ Bacteria;p_ Cyanobacteria:c_ Dscillatoriophycideaso_ Oscillatoriales;! Phomidiaceas;q_ Phormidium
. k_ Bacteria;p_ Verrucomicrobiase Verrucomicrabiae;o_ Verrecomicroblales:!_ Verrucomicrobiaceas;g_
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales:f_Acetobacteraceas:g_Acetobacter
. k_ Bacteria;p_TMTc_ TMT-3;0 OW040;f_Flég_
. k__ Bacteria;p__Bactersidetas:c_Bactercidiao_Bacteroidales;f_[Barnesicllacear];g_Barnesiella
. k_ Bacteriap_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!Makamurellaceas:q_ Makamurella
k_ Bacteriap_TMT.C_TMT-10_ 1 g9
k_ Bacteria;p_ Cyanobacteria;c_ Mestocophycideae;o_ Mostocales;] Nostocacease;g Tolypothrix
k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_Xanthomenadales:f_Xanthomonadaceaes;g_Arenimonas
. k_ Bacteria;p_ Verrucomicrobia:c_[Spartobacterialie_[Chthoniobacterales):f_[Chthonisbacteraceae]:g_ Candidatus Xiphinama
. k_ Bacteria;p__Protecbacteria;c_Alphaproteabacteria;o_ Rhizabiales;f_Hyphoemicrobiaceas;
. k_ Bacteriap_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:]_ Geodermatophilaceas:q_ Modestobacter
. k_ Bacteriz;p_ Firmicutes:c_ Bacilli;o_Lactobacillales;i_Aerscoccaceas;g_ Granulicatella
. k_Bacteriz;p_ Cyanobacteria:c MLS3SF2Llis o g
k_ Bacteria;p_ Bacteroidetes;c_ [Sapraspirael.o_ [Saprospirales]l_ Chitinophagaceae:g  Paraseqgitibacter
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Promicromonasporaceas;g_ Cellulasimicrabium
k_ Bacteria;p_Actinobacteria;c_ Acidimicrobiia;e_Acidimicrobiales:f_lamiaceas;g_lamia
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteriaa_ g
. k_ Bacteria:p_ Protesbactesiae_ Deltaprotesbacteria:
. k_ Bacteriz;p_Actinobacteria;c_ Actinocbacteriao_ Actinomycetales:i_ Frankiacese;
. k_ Bacteria;p_ Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!  Mocardisidaceas;q  Friedmanniella
. k_ Bacteria;p_Actinobacteria;c__Corigbacteriia;e_ Coripbacteriales;f_Coricbacteriaceas;g_ Adlarcreutzia
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_ Caulobacterales:f_ Cawlobacteracear; g Mycoplana
k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;o_ Bdellovibrionales;f__Bacteriovoracaceas;g__
k_ Bacteria;p_ Protecbacteria;c_ Betaprotecbacteria;o_ Meisseriales:!_ Neisseriaceas;q_ Gulbenkiania
. k_ Bacteria;p_ Cyanobacteria:e_ Dscillatariophycideas;  :
. k_ Bacteriz;p_ Bacteroidetes;c Cytophagiao_ Cytophagales;i  Cytophagaceae;g_ Pudanella
. k__Bacteria;p__Cyanobactaria:c_Synechococcaphycideare_ Synechococcales:f_Synachococcaceaa;g_ Synachocooous
. k_ Bacteria;p_Actinobacteria;c_ Ackdimicrobiiae_Acidimicrobiales:f_AKIWAT4:g_
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. k_ Bacteria;p_ Firmicutes:c_ Clostridia;o_ Clostridiales;i _Clostridiacese;q_ Sarcina
k_ Bacteria;p_Actinobacteria;_;_ 1
k_ Bacteria;p_Actinobacteria;c__Acidimicrobiia e Acidimicrobiales:f_EBL1017:9_
k_ Bacteria;p__Protecbacteria;c_Gammaprobeobacteriazo__Xanthemenadales:f__Xanthomanadaceaes;g_ Thermomaonas
. k__Bacteria;p__Elusimicrabia;c_Elusimicrobia;o_ MVP-BB:f_ g
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i  Ruminococcaceas;q_ Ethancligenens
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Legionellales;l Coxiellaceas;y
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o Myxocaccales ! Mannocystaceas;g_ Mannocystis
. k_ Bacteria;p_Verrucomicrobia:c_[Pedosphaeraalo_[Pedesphaerales]f_EllinS17,g_
k_ Bacteria;p_ Firmicutes:c__Clostridia;o_ Clostridiales:f__Lachnospiraceae:g_ Butyrivibria
k_ Bacteria;p_Firmicutes:c__Clastridia;o_ Clostridiales:__Christensenallaceas;g__
k_ Bacteria:p_ Protecbacteriaie_ Betaproteshacteriae_ Methylophilales:Methylophilaceas:g_ Methylatenera
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprobesbacteria:a_ Rhodospirillales;f_Acetobacteraceas;q  Rosepcoccus
. k_ Bacterizp_ Actinobacteria:c_ Acidimicrobiia e Acidimicrobiales:! C111:g
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_ Legionellales:f_Coxiellaceas;g_ Agquicalla
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales:f__Rhodospirillaceas;g_ Novispirillum
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Actinosynnemataceas;
k_ Bacteria;p_ Bacteroidetes;c_ Cytophagia;o_ Cytophagales;i  Cytophagaceas:q_ Embicicia
k_ Bacteria:p_TMT:c_TMT-3:0_ 10250 FRs-045:9_
k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:f Dermabacteraceas;q  Devrieses
. k_ Bacteriz;p_ Acidobacteriazc_ [Chlaracidobacteriale  DS-100:0 g
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o__Bacillales;f_Bacillaceas;g_ Marinococous
. k_ Bacteria;p_Cyanobacteria:c_ Nostocophycideas;o_Nestocales:f_Mostocaceas;
. k_ Bacteria;p_ Chioroflexiic TE1d:o_ AKYGEBS:F  Dolo 23:9_
. k_ Bacteria;p_ Nitraspirae.c_ Nitrospira;a_ Nitrospirales:f_D319-6421:g_
k_ Bacteria:p_Tenericutes:c_ Mollicutes:a_ RF3®T g
k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:f  Cellulomonadacess;
k__Bacteria;p__Planctomycates;c_ Planctomycetia;o_Pirellulalesf__Pirellulaceas;
. k_ Bacteria;p_Actinobacteria;c__Corigbacteriia;e_ Coripbacteriales;f_Coriobacteriaceas;g_ Eggerthalla
. k_ Bacteria;p__Protecbacteria;c_ Gammaprobeobacteria;o__Xanthomenadales;f_Xanthomanadaceas;g_
. k__Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i _Ruminocaccaceas:q_ Subdeligranulurn
. k_ Bacteria;p_ Firmicutes:c_ Bacilli:o_Bacillales:!_Bacillaceae;q_ Terribacillus
. k_ Bacteria:p_ Protecbacteriae_ Betaprotesbacteriao_f :q
k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_Lactobacillales;!  Enterococcaceas;y  Vagooocous
k__Bacteria;p__Protecbactaria;c_ Alphaproteabacteriazo_ Rhedospirillales;f_Acatobacteraceas:g_Belnapia
k_ Bacteria;p_Armatimonadetes;c_ Armatimonadia;o__Armatimenadales;f_Armatimonadaceas;g_
. k_ Bacteria;p_Spirochaetes;c_ Spimchaeteso_:f g
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprobesbacteria:o_ Sphingomenadales:f_Sphingomonadacese;g  Sphingopyxis
. k_ Bacteria;p_Actinobacteria:c_ Actinobacheriao_ Actinomycetales:f Microbacteriaceas;g_ Nacardia
. k_ Bacteriz;p_ Firmicutes:c_ Clestridiaie_ Clestridiales:  Clostridiaceaeq_
. k__ Bacteria;p__Gemmatimonadatas:c__Gemmatimenadetes;_;_ ;1
k__Bacteria;p__Protecbactaria;c_ Gammaprobaobacteria:o_Aleromenadalas;
k_ Bacteria;p_ Bactemidetes:c_ Flavobacteriia;o_ Flavobacteriales;
k_ Bacteria;p_Armatimonadetes;c 0319-6EZ.o_1 .g
. k_ Bacteria;p_ Firmicutes:c_ Bacilli:o__Bacillales;T__Thermoactinomycetaceas;g_ Thermoacinomyces
. k_ Bacteria;p_Actinobactena:c_ Thermalesphilian_Gaiellales:t _AK1AB1_02E:q_

. k_ Bacteria;p__Planctomycetes;c_ Planctomycetia;o_Pirellulalesf__Pirellulaceaeg_ Pirellula
B +_eacteriaip_TM7ic_TMT-3i0_l025iF g



. k_ Bacteria;p_Acidobacteria.c_ Acidobacteria-Sa_ g
k_ Bacteria;p_Protecbacteria;c_ Betaprotecbacteria;e_ Rhodocyclales:f_Rhodocyclaceas;g_ Hydrogenophilus
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_ACK-M1:g_ Planktaphila
k_ Bacteriagp_ 001
. k__ Bacteria;p_Firmicutas:c_ Bacilli;o__Lactobacillales;f__Camobacteriaceasg_ Desemzia
B «_sacteriaip_TME:c_Spcdie i1 g
. k_ Bacteria;p_ Actinobacteria;c_ Actinobacberiae_ Actinomycetales:f  Actinamycetacese;q  Trueperella
. k_ Bacteria;p_ Bacteroidetes;c  [Saprosgiraelo_ [Saprospirales]f  Chitinophagaceas:g  Ferruginibacter
. k_ Bacteria;p__Protecbacteria;c_ Gammaprobeobacteriazo_Legionellalas:f_Legionellaceas:g_ Legionalla
k_ Bacteria;p_ Bactemidetes:c_ Cytophagiaie_ Cytophagales:f_Cytophagaceas:g  Pontibacter
k_ Bacteria;p_ Chioroflexi;c__Anaerslineas;e_Anaeralineales:f__Anaerclinaceas;g_ SHO-231
k_ Bacteria:p_ Bactemidetes:c_ Bactersidia:o_ Bacteraidales:] [Ddaribacteraceas)-o_ Odaribacter
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbacteraze_ Rhizebiales:! Hyphomicrobiacese:s  Pedamicrebium
. k_ Bacteriz;p_ Protecbacteriaic_ Betaprotesbacteria;e  Burkhelderiales:i Comamenadaceae.g  Curvibacter
. k_ Bacteria;p_Firmicutes:c_ Bacilli;o__Lactobacillales:f_Aerpcoccaceas;g_ Atopostipes
. k_ Bacteria;p_ Chlamydiae;c_ Chlamydiia;o_ Chlamydiales;f_Parachlamydiaceae;g_ Candidatus Pratochlamydia
. k_ Bacteria;p__Bactemidetes:c_ Bacteroidia:o_Bacteroidales;f__Parphyremonadaceas;g_ Paludibacter
k_ Bacteria;p_ Gemmatimonadetes:c_ Gemmatimenadetes;o_ Germmatimonadales:! _Gemmatimanadacese;q_ Gemmatimonas
k_ Bacteria;p_Actinobacteria;c_ Actinobacberiao_ Actinomycetales:!  Mocardiopsaceas:g_ Macardiopsis
k_ Bacteriz;p_ Firmicutes:c_ Clastridiaie_ Clestridiales:i _Lachnospiraceae:q  Lachnebacterium
. k_ Bacteriz;p_ Bacteroidetes:c_ Flavebacteriiaie_ Flavobacteriales:i Flavebacteriaceaeg_ Myroides
. k_ Bacteria;p_ Protecbacteria;c_ Betaprotecbacteria;e_ Rhodocyclales:f_Rhodocyclaceas;
. k_ Bacteria;p_Acidobacteria;c_Acidobacteriiae_Acidobacteriales;f_Acidobacteriaceas:g_ Edaphobactar
. k_ Bacteria;p_Actinobacteria;c__Thermaolesphilia:o_Gaiellales:f_ g
. k_ Bacteria;p_ Bacteroidebes;c_ Cytophagiage_ Cytophagales;i  Cyclabacteriacess;
k_ Bacteria;p_ Protecbacteria:c_ Betaprotesbacteria;e  Burkholderiales;!_Alcaligenaceas:g_ Achramobacter
k_ Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;!  Lachnospiraceas;q_ Anaerastipes
k__Bacteria;p__Actinobacteria;c__Actinobactariajo_ Actinomycetales:f__Promicromanospoeraceas;g_ Fromicromanaspara
. k_ Bacteria;p_Protecbacteria;c_ Betaprotecbacteria;e_Burkholderiales:f_Comamonadacear;g_ Azohydromanas
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_ Rickettsiales;f_mitochondria;g_ Pythium
. k_ Bacteria;p_ Vermucomicrobia:c_ Verrucomicrabiae:n_ Verrucomicrobiales:! Verrucomicrobiaceas;g  Rossibacillus
. k_ Bacteria;p_ Tenericutes;c_ Mollicutes:a_ Entomoplasratales;] Entornoplasmataceas;
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:! Propionibacteriaceseg_
k_ Bacteria;p_ Protecbacteria;c_ Alphaprotesbacteria:o_ Caulobacterales:!  Cauvlobacteraceas g
k__Bacteria;p__Protecbactaria;c_ Betaprotecbacteria;e_ Burkholderiales:f_Owalobacteracear;g_ Polynuclaobacter
k_ Bacteria;p_Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales:f_Burkholderiaceas;
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Rhizobiaceas:g_ Shinella
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Pseudomonadales:f_Pseudomonadaceas:q_ AZomonas
. k_ Bacteria;p_ Protecbacteria:d_ Gammaprobeabacteriazo_ Legionellales:_ Legionellacess;
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbactena:e_ Rhedespirilales:_Acetobacteraceae;g_ Gluconacetobacter
. k__Bacteria;p__Protechacteria;c_Alphaproteobacterao_Rickettsiales;fmitechondria;g_Acanthamoeba
k__Bacteria;p__Protecbactaria;c_ Gammaprobaobacteria:o_Pseudomonadalas:f_Pseudomonadaceas;g_Azotobacter
k_ Bacteria;p_Fusobacteria;c_ Fusobacteriia;o_ Fuscbacteriales;f_Leptotrichiaceae;g_ Sneathia
k_ Bacteria;p_ Firmicutes;c_ Bacilli;o_Bacillales ] _Thermoactinomycetaceas;q
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:fMicromonosporaceae:q_ Micromonospara
. k_ Bacteria;p_ Vermucomicrobia:c_ Vermucemicrabiaen_ Verrucomicrobiales:! Verrucomicrobiaceas:g Akkermansia
. k_ Bacteria;p_Firmicutes:c__Bacilli;o__Bacillales:f__Thermoactinomycetacaar;__

. k__Bacteria;p__Actinobacteria;c__Actincbacteriajo_Actinomycetales:f_Microbacteriaceas;g_ Leucobacter



. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteria;o_ Manthomonadalesf  Xanthomonadacese,g  Lubeibacter
k_ Bacteria;p_ Verrucomicrobia:c_[Pedosphaeraal:o_[Pedesphaerales]f g
k_ Bacteria;p_ Protecbacteria;c_ Betaprotecbacteria;e_ Rhodocyclales:f_Rhodocyclaceas;g_ Dechloramonas
k_ Bacteria;p_ic_o_f g
. k__ Bacteria;p__Protecbactaria;c_Alphaproteabacteriao_Rickettsiales;f_mitechondriagg_ Trebouxia
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Pseudormonadales:f_ Pseudomonadaceas;
. k_ Bacteria;p_ Actinobacteria;c_ Actinobacberiao_ Actinomycetales:f  Actinamycetacese;g  NOD
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotesbacteria;o_ |Entotheansellales]:! [Entothecnellaceaslg
. k_ Bacteria;p_ Bactemidetes:c_ [Sapraspiraelio_[Sapraspirales])f_Chitinophagaceae:g_ Chitinophaga
k_ Bacteria;p_ Bactemidetes:c_ Bacteroidia:o_ Bacteroidales;f_[Paraprevotellaceaa):g_ CF231
k_ Bacteria;p_Actinobacteria;c__ Thermalesphilia:o_Salirubrabacteralesf_Conexibacteraceas;g_ Conexibactar
k_ Bacteria;p_ Bacteroidetes:c Cytophagiaie_ Cytophagalesf  Cytophagaceas:
. k_Bacteriz;p_ Protecbacteriaic_ Alphaprotesbacteria:o_ Rickettsiales: g
. k_ Bacteriz;p_ Protecbactesiaic_ Alphaprotesbacteria:o_ Rickettsiales: mitechondriag
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteriaje_ ElinB06T:F g
. k_ Bacteria;p_Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales:f_Alcaligenaceas;g_ Bordetalla
. k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteriazo_ Oceancspirillales;f_ Oceanospirillaceas;g_ Marinomanas
k__Bacteria;p_ Firmicutes:c_ Bacilli:o_Bacillales;!_Paenibacillaceas;g
k_ Bacteria:p_Actinobacteria:c_Actinobacteriae_ Bifldebacteriales:! _Bifidobacteriaceas:g_ Allascardovia
k_ Bacteriz;p_ Firmicutes:c_ Bacilli:o_Bacilales:_Thermeactinemycetaceae:g  Shimazuella
. k_ Bacteria;p_ Protecbacteria;c_ Garmmaprobeabacteria;o_ Entercbacteriales;f  Enterobacteriaceas:q  Probeus
. k_ Bacteria;p_TMTc_TMT-3;_;
. k_ Bacteria;p__Acidobacteria;c_Acidobacteriiae_Acidobacteriales;f_Acidobacteriaceas;
. k_ Bacteria;p_WPS-Zic_co_if ;g
. k__Bacteria;p_ Chieroflexi:c_ Chlorofesi;e_Chloroflexales:f_Chloraflexaceas;q_ Chloronerma
k_ Bacteria;p_Actinobacteria;c_ Actinobacheria;o_ Actinomycetales:! Beutenbergiacess;
k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:! Frankiaceaeq
k__Bacteria;p__Cyanobactariazc_Synechococcaphycideas o Psewdanabarnalas;f_Pseudanabasnaceas:g_ Pseudanabaena
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteobacteria:o_Sphingomenadales;f_Erythrobacteraceas;g
. k_ Bacteria;p_ Chioroflexi;c__Anaerslineae;o_ Caldilineales;f_Caldilineaceas;g__
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:]_ Yaniellaceas;g_ Yamiella
. k_ Bacteria;p_Actinobacteria;c_ Rubrobacteria;o_ Rubrabacterales:! Rubrobacteraceasg
. k_ Bacteria;p_ Cyanobacteriaze_a_ g
¥_ Bacteriz;p_ Firmicutes:c_ Bacill:o_Lactobacillalesy Lactabacilaceae;
k__ Bacteria;p_Planctomycetes;c_ Planctomycetiazo_Gammatalas:f_Isesphaeraceas:g_ Mostocoida
k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_Bacillales;f _Planococcaceas;g_ Virdibacillus
. k_ Bacteria;p_ Tenericutes;c_ Mollicubes:_:_;
. k_ Bacteris;p_ Firmicutes:c_ Bacilli:o_Bacillales!_Paenibacillaceas;g_ Cohnella
. k__Bacteria;p_ Firmicutes:c_ Bacilli:o__Bacilales:]_Thermoactnomycetaceas:g_ Planifium
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o Myxocaccalest  Polyangiaceas:y_ Byssovarax
. k__ Bacteria;p__Bactersidetes:c_[Rhedothermil:o_[Rhodetharmales);f_Rhodaothermaceas:g_Rubricoccus
k__ Bacteria;p__Bacteridetes;c_ Bactercidia:o_Bacteroidalesf__Parphyromonadaceas;_
k_ Bacteria;p_ Bactemidetes;c_ Bacteroidia;o_ Bacteroidales;f BS11:.g_
k_ Bacteria;p_ Protecbacteria;c_ Betaprotesbacteria;e  Burkholderiales;!  Comamonadacess;g_ Pelomonas
. k__Bacteris;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i _Peptostreptococcaceas:g  Tepidibacter
. k_ Bacteria;p_ Protecbacteria:c_ Alphaprobesbacteriaza_ Sphingomenadales:f _Sphingomonadacese;g  Sphingosinicella
. k_ Bacteria;p_Cyanobacteria:c_ Chloroplasto_f_:g_
. k__Bacteria;p__Cyanobacteria:c_Nostocophycideas;o_ Stigonematales:f_Rivulariaceas;g_ Calothrix



. k_ Bacteria;p_ Chioroflexic_ TK10:o_ BOT_WMSPLI g
k_ Bacteria;p_Protecbacteria;c_ Deltaprotecbacteria;o_ Bdellovibrionales;f__Bdellovibrionaceas:g__
k_ Bacteria;p__Planctomycetes;c_ Planctomycetia;o_Pirellulalesf_Pirellulaceaeg_ A17
k_ Bacteria;p__Protecbacteria;c_Betaprotecbacteria;e_Burkholderiales:f_ Owalobacteraceae;g_Herminiimanas
. k__Bacteria;p__Verrucomicrobiaic_ Verruoe-50_ WOHBL-41;_;
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Microbacteriaceas;g_ Agromyces
. k_ Bacteriz;p_ Preotecbactesiaic TALE:e  PHOS-HDZ®M :q
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;o_Halanaersbiales:f  Halanasrobiacese;g_
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_Oceanespirillales:f_Halomanadaceae;g_ Haererehalobacter
k_ Bacteria;p_Actinobacteria;c__Actinobacteriae_ Actinomycetales:f__Glycomycetaceae;g_ Glycomyces
k_ Bacteria;p_Acidobacteriac_ 50350 _f ;g
k_ Bacteria;p_Actinobacteria;c_ Actinobacberiao_ Actinomycetales:f  Cryptosparangiaceaeg_ Cryptosgarangium
. k_ Bacteriz;p_ Firmicutes:c_ Bacill:o_Bacilales: _Listeriaceae:q_ Listeria
. k_ Bacteriz;p_ Pretecbacteriaic_ Betaprotecbacteriae  Burkhelderiales:| Comamenadaceae.g  Rarmlibacter
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_Xanthomenadales;f_Xanthomaonadaceae;g_ Rhadanobactar
. k_ Bacteria;p__Protecbacteria;c_ Gammaprobeobacteriazo_Asromanadales;f_Succinivibrionaceaa;g_ Succinivibria
. k_ Bacteria;p__Acidobacteria;c_[Chlaracidobacteria)o_ PE2S:_:g
k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!Makamurellaceas;
k_ Bacteria;p_ Vermucomicrobia:c_ |Pedssphaeras):o_ |Pedosphaerales] ! |Pedosphacraceas):q_ Pedosphaera
k_ Bacteriz;p_ Chlamydiaeic_ Chlamydiiae_ Chlamydiales;
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbactera:e_ Rhizebiales;! Xanthobacteraceae:q  Labrys
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteriaje_ Burkholderiales:f_Burkholderiaceas;g_ Pandorara
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteriao_Sphingomenadales;f_Erythrobacteraceas:g_ Porphyrobacter
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_ Rhizabiales;f_Xanthabacteraceae;g_ Azorhizobium
. k_ Bacteria;p_ Chieroflexic_ COL19:0_4__q_
k_ Bacteria;p_ Protecbacteria:c_ Gammaprobeobacteriazo_ Entersbacteriales;f_ Enterobacteriaceas:q  Serratia
k_ Bacterizp_ Planciomycetes;c vadinHA4D:0_ DHELS g
k__ Bacteria;p_Gemmatimonadatas:c_ Gemmatimenadetes;o_ Gammatimonadales:f_ENin5301:g__
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales;f_Acatobacteraceas;g_Acidisphaara
. k_ Bacteria;p_ Bactemidetes:c_ [Sapraspirae]o_[Sapraspirales]):f _Chitinephagaceas;g_ Miabella
. k_ Bacteria;p_ Protecbacteria;c_Alphaproteabacteria:o_Rhizobiales! _Bartonellaceas;
. k_ Bacteria;p_Actinobacteria;c_ Actinobachberia;o_ Actinomycetales:! Micromonosporaceas:q_ Catenuloplanes
. k_Bacteria:p_Verrucomicrabia:e_|Spartebacterialie[Chthoniobacteralesl -
k_ Bacteria;p_ Firmicutes:c_ Bacill;o_Lactobacillales;!  Camobacteriaceas;q_ Camabactenum
k__Bacteria;p__Protecbactaria;c_ Alphaproteabacteriaze_ BDT-2f g
k_ Bacteria;p_ Fibrobacteres;c_ Fbrobacteriage_ 258ds10;f g
. k_ Bacteria;p_Acidobacteria;c_Solibacteres;o_ Solibacterales:f_Solibacteraceas;g_
. k__Archasa:p_ Crenarchaecta;c_ Thaurmarchaeota:o_ Mitrososphaerales;! MNitrososphasraceas;
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberiao_ Actinomycetales:!  Makamurellaceas:y
. k_ Bacterizp_Actinobacteriac_ Mitrilirugteria:e_ Nitriliruptorales:d_ Mitrilirupteraceasy
. k__Bacteria;p__Protecbactaria;c_ Alphaproteabacteria:a_ Rhedoespirillales;f_Rhodospirillaceas;g__Rayranalla
k__Bacteria;p__Actinobacteria;c__Actinobactariajo_Actinomycetales:f_Brevibactariaceas;g_
k_ Bacteria;p_ Chioroflexi;c_Anaerslineas;e_Anaerolineales:f_Anaerclinaceas;g_Anaerolinea
k_ Bacteria;p_ Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Mocardiaceas;g  Mocardia
. k_ Bacteria;p_Actinobacteria:c_ OPBALo_ T g
. ¥_ Bacteria;p_ Protecbacteria;c_Alphaproteabacteria:o_ Rhizabialesd _Methylocystaceas:g  Pleamarphomanas
. k_ Bacteria;p__Planctomycetes;c_ Planctomycetiazo_Gemmatales:f_Gemmataceas;
. k__Bacteria;p_Acidobacteria;c_Acidobactariao_Ackdobacteriales;f_Acidobacteriaceas:g_ Terriglobus



. k_ Bacteria;p_ WS3.c_ PRR-12;0_Sediment-1:f g
k_ Bacteria;p_Actinobacteria;c__Actinobacteriajo_ Actinomycetales:f_Micromonosporaceas:g_ Virgisporangium
k_ Bacteria;p_Cyanobacteria;c_ 4C0d-2;0_ MLEL-12:f g
k_ Bacteria;p__Protecbacteria;c__Betaprotecbacteria;e_Burkholderiales:f_Comamoenadacear;g_ Brachymoenas
. k__Bacteria;p__Protecbacteria;c_Alphaproteabacteriaio_Rhizabiales;f _Beijerinckiacear;g_ Camalimonas
. k_ Bacteriz;p_Actinobacteria;c_ Actinocbacteria;o_ Actinomycetales:!_Micromonosporaceaa:q_ Phytohabitans
. k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!Thermomonosparaceae;q_ Actinoallamurus
. k_ Bacteria;p_ Bacteroidetes:c_ Bacteroidia;o_ Bacteroidales [Faraprevotellaceas]:q_ Paraprevotella
. k_ Bacteria;p_ Protecbacteria;c_ Gammaproteobacteriazo_ Pseudomonadales:f_Moraxellaceas:g_ Perucidibaca
k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteriazo_Pasteurallalesf__Pasteurellaceas;g_ Mecropsobacter
k_ Bacteria;p_Gemmatimonadetes:c_ Gemm-5:0_:f g
k_ Bacteria:p_ Bactemidetes:c_ Bactersidia:a_ Bacteraidales:]_ Rikenellaceaeg
. k_ Bacteriz;p_ Protecbacteriaic Betaprotecbacteria;e  Burkhelderiales:i alcaligenaceae:q  Pelistega
. k_ Bacteria;p_ Protecbacteria;c Garmmaprotecbacteria;n_ Enterebacteriales;f Enterobacteriaceas:g_ Xenorhabdus
. k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;e  FACETF g
. k_ Bacteria;p_ Firmicutes:c__ Bacilli;o__Bacillales;f_Spomlactobacillaceas;g_
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f_Phyllobacteriaceas;g_ Chelativorans
k_ Bacteria;p_ Protecbacteria;c_ Betaprotecbacteria;o_ Rhedocyclales; ] Rhodocyclaceas;g_Azospira
k_ Bacteria:p_ Firmicutes:c_ Clastridia:e_ Clastridiales:t_Veillorellaceae:q_dcidaminocaccus
k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbacteraze_ Rhedespirilales:i_Rhodospirillaceae;g_ Elsters
. k_ Bacteriz;p_ Elusimicrabia:c_ Elusimicrobiaie_ FACEEN g
. k_ Bacteria;p_Chlamydiae;c_ Chlamydiia;e_ Chlamydiales;f_:g_
. k_ Bacteria;p_Firmicutes:c__Clostridia;o_ Clostridiales:f__Peptococcaceas:g_
. k_ Bacteria;p_Protecbacteria;c_Alphaproteabacteria:o_Rhedospirillales:f_Acetobacteraceas:g_
. k_ Bacteria;p_Acidobacteria.c_ dcidobacteria-Bia_CCU2LA g
k_ Bacteria;p_ Chioroflexic_ TK10:a_ BOT_WMSPLI_FFCHASTO:g_
k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxocaccalesf  Mywocpccacese;q

k__Bacteria;p__Actinobacteria;c__Actinobactariajo_Actinomycatalas:f_Fromicromanasparaceas;g_
. k_ Bacteria;p_ Chlamydiae;c_ Chlamydiia;e_ Chlamydiales;f_Parachlamydiaceas;
. k_ Bacteria;p_Actinobacteria;c_ Acidimicrobiia;e_Acidimicrobiales:f_Microthrikaceas;g_
. k_ Bacteria;p_Bacteroidetes:c_ Flavobacteriia;o_Flavobacteriales:t [Weeksellaceas]q_ Elizabethkingla
. k_ Bacteria;p_ Protecbacteria:c_ Deltaprotecbacteria;o Desulfavibrionalesf_Desullovibrionaceas;
. k_Bacteria:p_ Protesbacteriaie_ Deltaprotesbacteria:o_ Mysocaccales:t  OM2ZTig_

k_ Bacteriz;p_Actinobacteria:c_Thermalesphiliaze_ Gaiellales:!_Gaiellaceas;

k__Bacteria;p_Firmicutas:c_ Clostridia;o_Clostridiales;f__Lachnospiraceas:g_ Hespellia
k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales;f_Burkholderiaceas;g_ Salinispara
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhedobacteralesf__Hyphomonadaceas;g_ Waodsholea
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!_Actinopolysporaceas;g_
. k_ Bacteria;p_ Protecbacteria:c_ Gammaprobeobacteriazo_ Entersbacteriales:f_Enterobacteriaceas:g  Pantoea
. K_ Bacteriz;p_ Protecbacteriaic_ Betaprotesbacteriae_ RhodscyclalesdRhodecyelaceae:g  Z-35
. k__ Bacteria;p_Firmicutas:c_ Bacilli:o__Lactobacillales;f__Enterccoccaceas;g_ Tetraganococous
k__Bacteria;p__Acidobacteria;c_[Chlaracidobacterialo_11-24;f g
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria;o_ Rhedobacterales;f_Rhodobacteraceae;g_ Rhodobacter
k_ Bacteria;p_Actinobacteria;c_ Acidimicrobiia;o_Acidimicrobiales:! TE0E:g_
. k_ Bacteria;p_ Protecbacteria;c_Alphaproteabactenia:o_ Rickettsiales;! Rickettsisceas;g_ Rickettsia
. k__Bacteria;p_Protecbacteria;c_Alphaproteabacteria:o_Sphingomonadales:t g
. k_ Bacteria;p__Protecbacteria;c_Alphaproteabacteria:o_ Rickettsiales;f_mitochondria;g_ Citrullus
. k__Archaea:p_Euryarchasota;c_Methanobacteria;o_Mathanobacteriales;f_Methanobacteriaceas;g_ Methanobrevibacter



. k_ Bacteria;p_ Protecbacteria;c_ Alphaproteabacteria;o_ Sphingomonadales;i Erythrobacteraceae;q  Lutibacterium
k_ Bacteria;p_ Chioroflexi;c_ Chlomflesi;o_ Herpatosiphonales:f_ig_
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;e_ Actinomycetales:f_Intrasparangiaceas;g_ Arsenicicocous
k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales f_Acatobacteraceas;g_Acidocella
. k__Bacteria;p_Firmicutas:c_ Clostridia;o_ OPBS4:F ;g
. k_ Bacteriz;p_ Bacteroidetes;c Cytophagiao_ Cytophagalesi  Cytophagaceae;q_ Leadbetteralla
. k_ Bacterizp_ Verrucomicrabiaie_ [Spartebacterialie_[Chiheniobacterales]f [Chthonisbacteraceae];
. k_ Bacteria;p_ Bacteroidetes;c  [Saprospiraelo_ [Saprospirales]l_ Chitinophagaceas:g_ Sadiminibacterium
. k_ Bacteria;p_ BRCL:c_ PRR-11m_f ;g
k_ Bacteria;p_Firmicutes:c__Clostridia;o_ Clostridiales:f_Clostridiaceae;g_ Thermeoanaerchactarium
k_ Bacteria;p_Bactemidetes;c_ Bacteroidia:o_Bacteroidales;f_Rikenellaceas;
k_ Bacteria;p_ Bacteroidetes;c_ Bactersidia;o_ Bacteroidales ! Parphyromonadaceasg_ Dysgonormonas
. k_ Bacteriz;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!_Microbacteriaceas;g  Agrococcus
. k_ Bacteria;p_ Synergistetes;c_ Synergistia:o_ Synergistales;l  Synergistaceas;q_
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteobacteria:o_ Rickettsiales;f _mitechondria;g_ Saprolegmnia
. k_ Bacteria;p_ Chioroflexi;c_ Chlomflexi;e_[Roseiflaxales]:f_[Kouleothrizaceas]g__
. k_ Bacteria;p_Protecbacteria;c_Alphaproteabacteria:o_ Rhizabiales;f_Cohaesibacteraceasg_
k_ Bacteria;p_ Firmicutes:c_ Bacilli:o_Bacillales;!_Staphylococcaceas;
k_ Bacteria;p_Actinobacteria;c_Actinobacteriao_ Actinomycetales:]_Micromonosporaceas:q_ Dactylosparangiurm
k_ Bacterizp_ Actinobacteria:c_Actincbacteriae  Actinomycetales: Streptemycetaceae;g  Streptacidiphilus
. k_ Bacteriz;p_ Pretecbacteriaic_ Alphaprotesbacteria:o_ Rhedospirilales;! Rhodosgirilaceae;g  Stella
. k_ Bacteria;p_Protecbacteria;c_ Gammaproteobacteria;o_Xanthomenadales:f_Manthomonadaceas;g_ Dyella
. k_ Bacteria;p_Protecbacteria;c_Gammaprobeobacteriazo_ Vibrionales:f_Vibrionaceas;g
. k_ Bacteria;p_Firmicutes:c__ Clastridia;o_ Clostridiales:f_Clostridiaceae;g_Caloramator
. k_ Bacteria;p_ WWEL_ [Cloacamanaela_[Cloacamanales]_[Cloacamonaceas];_
k_ Bacteria;p_ Verrucomicrobiaie  |Pedssphaerael:o_ [Pedosphaerales];_
k_ Bacteriz;p_ Protecbacteria;c_ Garmmaprotecbacteria;o_ Xanthomonadales:_ Sinobacteraceas;q_ Panacagrimonas
k__Bacteria;p__Chiproflawic_ Chlomflex;e_ Chiaroflexalas:f_FFCHT 168;g_

. k_ Bacteria;p_Verrucomicrobiaic_ Verrucomicrobiae;o_ VMerrucomicrobiales:f_Verrucomicrobiaceae;g_ Prosthecobactar

. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Fhyllobacteriaceas;g_ Masorhizobium
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteria;o_ Manthomonadales: ] Xanthemonadacese;q_ Dokdonella
. k_ Bacteria;p_Bacteroldetes:c_ Cytophagiase_Cytophagalest g
. k_ Bacteria:p_Actinobacteria:c_Actinobacteriae_ Bifldebacteriales:!_ Bifidobacteriaceas;
k_Bacteriz;p_ Cyanobacteria:c_ 4C04-2i0 Y520 g
k__Bacteria;p__Protechacteria;c_ Alphaprotecbacterao_Rhedospirilales;f_Acatobacteraceas;g_ Rhodovarius
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteriao_Sphingomenadales;f _Sphingomaonadaceas;g_ Blastomaonas
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Pseudonocardiaceae:g_ Saccharomaonospara
. k__Bacteria;p_ Firmicutes:c_ Erysipelatrichi;e_Erysipelotrichales:f_Erysipelotrichaceas;g_ PSB-M-3
. k_ Bacteria;p_Protecbacteria;c_ Betaprotesbacteriae_ Methylophilales:t_Methylophilaceas:g
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Alteromoenadalesd  [Chromatiaceas];
. k__Bacteria;p__Protecbacteria;c_Betaprotecbacteria;je_Burkholderiales;f_Comamonadaceas;g_Inhalla
k__Bacteria;p__Acidobacteria;c_Acidobactariiajo_Acidobacterialas;f_Keribacteraceas;g_ Candidatus Karibacter
k_ Bacteria;p_Protecbacteria;c_ Deltaprotecbacteria;e Myxococcales:f Cystobacteraceas;g_ Cystobactar
k_ Bacteria;p_ Firmicutes.c_ Clostridia;o_ Clostridiales;t  Veillonellaceasg
. k_ Bacteria;p_ Vermucomicrobia:c_|Spartebacterialo_ | Chthonlobacterales):f_01D2Z36:g_
. k_ Bacteria;p_ Firmicutes:c_ Clostridia:a_ Clostridiales;! Lachnaspiraceas;g_ Marvinbryantia
. k_ Bacteria;p__Gemmatimonadetes:c_ Gemmatimenadetes;o_ Elins290:f ;g
. k__Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales;f_Alcaligenaceas:g_ Tetrathiobacter
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. k_ Bacteria;p_ [Thermil:c_ Deinococci;a_ Deinococcales: ] Deinococcacese; g R1E-435
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Intrasparangiaceas;g_ Phycicocous
k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;o_Myxococcales:f_Polyangiaceas;g
k_ Bacteria;p__Firmicutes:c__ Clastridia;o__Clostridiales:f__Lachnospiraceae:g_ Epulopiscium
. k__ Bacteria;p_Actinobacteria;c__Actinobacteria;o_Actinomycetales:f_Pseudonocardiaceas:g_ Amycolatapsis
. k_ Bacteriz;p_ Firmicutes:c_ Bacilli:o_Lactobacillalesy _Aerpcoccaceae:g_alkalibacteriurm
. k_ Bacteriz;p_ Actinobacteria:c_ Acidgimicrobiia e Acidimicrobiales:! lamiacese;
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxococcales: ! 0319-6GZ0.g
. k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteriazo_Alteromenadales:f_ 2114520
k_ Bacteria;p__Protecbacteria;c_ Gammaprobeobacteria;o_Acidithiobacillales:f ;g
k_ Bacteria;p_ Bactemidetes;c_ [Sapraspiraelo_[Sapraspirales])f_Chitinephagaceas;g_ Terrimanas
k_ Bacteria:p_Acidobacteria-c_ Selibacteres:s_ Solibacterales:!_Salibacteraceae:q  Candidatus Solibacter
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:f Actinesynnematacese;q_ Saccharothrix
. k_ Bacteria;p_ Protecbacteria;c_ Betaprotesbacteria;e  Meisseriales:  Meisseriaceas:g_ Witreascilla
. k_ Bacteria;p_Actinobacteria;c_Actinobacteria;e_ Actinomycetales:f_Dermabacteraceas;g_ Helcobacillus
. k_ Bacteria;p_Chlamydiae;c_ Chlamydiia;o_ Chlamydiales;f_Rhabdochlamydiaceas:g_ Candidatus Rhabdochlamydia
. k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteria;o_ Pseudomonadales:f_Pseudomonadaceas:g_ Serpens
k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o Desulfavibrionales:f_Desulfovibrionaceas:g
k_ Bacteria;p_ Firmicutes:c_ Bacilli:o_Bacillales:T_Thermoactinomycetaceas; g Laceyella
k_ Bacteria;p_ Gemmatimonadetes:c_a f g
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Thermomonosporacese;q_ Actinomadura
. k_ Bacteria;p_Actinobacteria;c_Actincbacteriae_ Actinomycetales:f__Actinosynnemataceae;g_Lentzea
. k_ Bacteria;p__Bactemidetes:c_ Bacteridia:o_ Bacteroidalesf__Parphyromonadaceas;g_ Proteiniphilum
. k_ Bacteria;p_Bactemidetes:c_ Flavobacteriia;o__Flavobacteriales:f__Flavobacteriaceas;g_ Sufflavibacter
. k_ Bacteria;p_ Chieroflexi:c_5085:0_1_g_
k_ Bacteria:p_ Firmicutes:c_ Bacilli:o__Bacillales:_Paenibacillaceas:n_ Saccharibacillus
k_ Bacteria;p_ Elusimicrabia;c_ Endormicrobiao_ 1 g
k__Bacteria;p__Actinobacteria;c__Actinobactariajo_Actinomycatales:f_Micromonosporaceaa:g_ Rilimalia
. k_ Bacteria;p_Verrucomicrobiaic_[Spartebacteriale_[Chtheniobacterales)f_[Chthonisbacteraceas];g_ OR-59
. k_ Bacteria;p__Protecbacteria;c_Betaprotecbacteria;o_ Tremblayales;f_Tremblayaceae:g_ Carsonella
. k_ Bacteria;p_ Planctomycetes;c_ OM190;0_ CL500-15:0 g
. k_ Bacteria;p_ TMT:c_TM7-3:0_ EWDSS:1_:g
. k_ Bacteria;p_ Tenericutes;c Mollicutes:a  Entomoplasriatales; Entormoplasmataceaeq_ Mycoplasma
k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Streptosporangiacese;g_ Nonomuraes
k__ Bacteria;p_ Bactemidetas;c_ Cytophagiaje_ Cytophagalesf_Cytophagaceaas:g_ Siphonobacter
k_ Bacteria;p_ Bactemidetes:c_ [Saprospiraelio_[Sapraspirales)f_Chitincphagaceae:g_ Flavihumibactar
. k_ Bacteria;p_Actinobacteria;c__Actinobacteriae_ Actinomycetales:f_Nocardioidaceae:g_ Fimelobacter
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprobesbacteria:o_ Rhodospirillales;fAcetobacteraceas;q  PRracrauroloccus
B «_sacteriap_TMT_o_t_co_
. K_Bacterizp_ Planctomycetes,e OM130ie_agg2Tl g
. k__Bacteria;p_Actinobacteria;c__Actincbactaria;o_Actinomycetales:f_Bewtenbergiaceas;g
k__Bacteria;p_Firmicutas:c_ Clostridia;o_ Clostridiales;f_ Vaillonallaceas;g_ Mitsuakella
k_ Bacteria;p_ Bactemidetes;c Bacteroidia;o_ Bacteroidales;f  RF16;g
k_ Bacteria;p_ Bactercidetes:c_ [Rhodothermnilo_[Rhodothermales]lRhodothermaceaeg
. k_ Bacteria;p_ Vermucomicrobia:c_ Opitutae;o_ Dpitutales:!_ Dpitutaceas:g_
. k__Bacteria;p_ Firmicutes:c_ Clastridia:a_ Clostridiales;t_Christensensllaceas;g_ Chiistensenella
. k_ Bacteria;p_Bactemidetes:c_ [Sapraspiraelio_[Sapraspirales)f _Saprospiraceaeg_
. k__ Bacteria;p_ Chiproflexd;_:_
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. k_ Bacteria;p_ Bacteroidetes;c  Bacteroidia;o_ Bacheroidales;  Parphyromonadaceae,g  Petrimonas
k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteriae_ Meisserialesf__Meisseriaceas;g_ Wogesalla
k_ Bacteria;p__Elusimicrabiacc_Elusimicrobiaso_lb:f ;g
k_ Bacteria;p_Actinobacteria;c__Actinebacteria;e_Actinomycetales:f_Propionibacteriaceas;g_ Microlunatus
. k__Bacteria;p__Protecbacteria;c_ Betaprotecbacteriaje_ 15-44:F ;g
. k_ Bacteriz;p_ Protecbacteriaic_ Deltapretesbacteria;o_ Bdellevibrionales; Bacterioveracacesse;
. k_ Bacteria;p_Armatimonadetes;c_ Armatimeonadia;o_Armatimenadales;] Armatimonadaceas;
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprotecbacteria;o_ Sphingomonadales;i Erythrobacteraceae;q  Altererythrobacter
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o__Bacillales:f_:g__
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Microbacteriaceas;g_ Leifsonia
k_ Bacteria;p__Cyanobacteria:c_ Chloroplast:o_ Chlorophytaf_Chlamydomonadaceas;
k_ Bacteria:p_ Protesbacteriaie_ Betaprotesbacteriae_ Rhodacyclales: Rhodocyelaceas:g  C39
. k_ Bacterizp_ Chieroflexic Themnormicrebia;_:
. k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:! Frankiaceae;g_ Kaistibacter
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales:f_ Quwalobacteraceae;g_ Ralstonia
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales:f_Acatobacteraceas:g_ Granulibactar
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_ Rickettsiales:f_Rickettsiaceas;g
k_ Bacteria;p_ Protecbacteria;c_Alphaproteabacteria:o_ Rickettsiales;! _mitochondria;g_ Cucurbita
k_ Bacteria:p_ Firmicutes:c_ Bacilli:a_Bacilales:_Bacillaceae:q_ Gesbacillus
k_ Bacteriz;p_Actinobacteria;c_ Actinobacteria;o_ Actinomycetales:!_Makamurellaceas:q_ Humicoccus
. k_ Bacteria;p_ Planctomycetes;c_ Planctomycetia; _;_ ;
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteriao_Rhizabiales;f_Fhyllobacteriaceas;g_ Amincbactar
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o_Oceancspirillales:f_Halomanadaceae;g_Halomenas
. k_ Bacteria;p_Protecbacteria;c_Gammaprobeobacteriazo_Legicnellalas:f_Legionellaceas:g_ Tatlockia
. k_ Bacteria;p_ Bacteroidetes;c_ Flavabacteriia;o_Flavobacteriales:i_ Cryomorphaceaeg_ Fluviicola
k_ Bacteria:p_ Firmicutes:c_ Clastridia:a_ Clastridiales:_Eubacteriaceas:q_ Pseudoramibacter_Eubacterium
k_ Bacteriz;p_Actinobacteria:c_ Actincbacteriae  Actinomycetales:d Micrebacteriaceas;g_ Frandihabitans
k__Bacteria;p__Verrucomicrobia:c_ [Pedespharraelio_[Perdosphaarales];f_Ellin515;9
. k_ Bacteria;p_ Firmicutes:c_ Erysipalatrichi;e_ Erysipalatrichales;f_Erysipelotrichaceas;g_ Coprobacillus
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_ACK-M1:g_
. k_ Bacteria;p_Actinobacteria;c_Actinobacteria;o_Actinomycetales:!_Promicromonasperaceas;g_ Xylanimicrobdiurm
. k_ Bacteria;p_Actinobacteria;c_Actinobacteria;o_ Actinomycetales:]_Micromonosporaceas:q_ Sabwaraspora
. k_ Bacteriap_ Planctomycetes;c_ Phycisphaerae:o_ Phycisphaerales:d g
k_ Bacteriz;p_ Cyanobacteria;c_ Symechococcophycideaeye_ Psevdanabaenales;l Pseudanabaenaceas;
k__Bacteria;p__Firmicutas:c_Erysipelatrichi;e_Erysipelotrichales:f_Erysipelotrichacaaa;
k_ Bacteria;p_Protecbacteria;c_ Alphaproteabactera:o_Rhedobacterales;f_Rhodobacteraceaeg_ Oceanigvalibus
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f__Nocardioidaceae:g_ Propionicimanas
. k_ Bacteria;p_Actinobacteria;c_Actinobacteria;o_ Actinomycetales:]_Pseudonocardiaceas:g_ Jiangella
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_Desulfursmonadales;!_Pelobacteraceas:q_ Pelobacter
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxocaccalesi Mannocystaceas;q  Plesiocystis
. k__Bacteria;p_Firmicutas:c_ Bacilli;o__Bacillalesf_Bacillacear;g_ Oceanabacillus
k__ Bacteria;p_Firmicutas:c_ Clostridia;o_ Clostridiales;f_Eubactariacear;g_Garciella
k_ Bacteria;p_Protecbacteria;c_ Alphaproteobacteria:o_ Rhizabiales;f _Phyllcbacteriaceas;g_ Phyllobacterium
k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o_ Myxococcales;! Polyangiaceas:g  Sarangiurm
. k_ Bacteria;p_ Protecbacteria;c_ Garmmaprotecbacteria;o_ Legionellales:i_ g
. k_ Bacteria;p_ Firmicutes:c_ Clastridia:a_ Clastridiales:i_Gracilibacteraceas:g_
. k_ Bacteria;p__Protecbacteria;c_Gammaprobeobacteria;o__Xanthomenadales:f__Manthomaonadaceaes;g_ lgnatzschineria
. k__ Bacteria;p__Bactersidetes:c_Bactercidia;o_Bacteroidalesf_Rikenellaceasg_ AFLZ
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. k_ Bacteria;p_ Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:!  Nakamurellaceas;y  Saxeibacter
k_ Bacteria;p_Actinobacteria;c__Actinobacteria;e_ Bifidebacteriales;f_ig_
k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteriazo_Legionellalas: _:
k_ Bacteria;p__Protecbacteria;c_Deltaprotecbacteria;o_Myxocaccales:f_Polyangiaceas;g_ Phaselicystis
. k__Bacteria;p__Cyanobacteria:c_ Chlaroplasto_ Chiormphytaf_ Trebowriophycaas;
B «_sacteriaip_ TMTc_sSCE:e g
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbactera:e_ Rhedespirilales:fRhodosgirillaceae;g Magretosgirillum
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprobesbacteria;a Ahodobacterales;f  Rhodobacteraceae;q  Rusgeria
. k_ Bacteria;p_Planctomycetes;c_ Planctomycetia;o_Gemmatales:f_Isesphaeraceas;g_ Singulisphaera
k_ Bacteria;p__Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Tsukamurellaceas;g_ Tsukamurella
k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhedospirillales:f__Acetobacteraceas:g_Acidemanas
k_ Bacteria;p_ Protecbacteria;c_ Betaprotesbacteria;e  Mitresemaonadales;! Nitrosormonadaceas:qg_ Mitresovibrio
. k_ Bacteriz;p_ Fusakbacteria:c_ Fusobacteriia:o_ Fusebacteriales:l_ Leptotrichiaceae:y_ Sebaldella
. k_ Bacteriz;p_ Pretecbacteriaic_ Garmmaprotecbacteriazs  HTCCZ188:0 HTCCZ089:q
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteobacteria:o_Rhizabiales;f _Phyllcbacteriaceas;g_ Pseudaminabacter
. k_ Bacteria;p_Actinobacteria;c__Actinobacteriao_ Actinomycetales:f_Cryptosporangiaceas;g_
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f_Xanthabacteraceas:g_ Starkeya
k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteria:o_Aeromonadales;! Sueccinivibrionaceasg
k_ Bacteria;p_ [Therrmil:c_ Deinococcia_ Thermales:l Thermacese:g  Meiotherrmus
k_ Bacteria;p_ Bacteroidebes;c_ Cytophagia;e_ Cytophagales;f  Cytophagaceas:q  Flectobacillus
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprotesbacteria;e_ Caulobacterales;f  Caulobacteraceas; g Asticcacaulis
. k_ Bacteria;p_Armatimonadetes;c_ QPRS00 g
. k_ Bacteria;p_Firmicutes:c__Clastridia;o_Clostridiales:f_Symbisbacteriacearg_ Symbicbacterium
. k_ Bacteria;p_Protecbacteria;c_ Gammaprobeobacteria;o_Enbersbacterales;f_Enterobacteriaceas:g_ Providencia
. k_ Bacteria;p_ Protecbacteria;c_Alphaproteabacteria:o_Rhizebiales!_Rhizobiaceas:g_ Kaistia
k_ Bacteria:p_ Chisroflexic_ TK10:a_ AKYGEESS g
k_ Bacteriz;p_ Firmicutes:c_ Bacill:o_ Bacilales:_Paenibacillaceae;g_ Thermobacillus
k__Bacteria;p_ Bactersidetas;c_ Ar120ctBeo_f g
. k_ Bacteria;p_Acidobacteria;_;
. k_ Bacteria;p__Protecbacteria;c_Deltaprotecbacteria;o_ [Entotheonellales]:f_[Entothecnellaceas]:
. k_ Bacteria;p_ Firmicutes:c_ Clostridia;a_ Clostridiales;i_Syntrophomenadaceas;g_ Syntrophomanas
. k_ Bacteria;p_Actinobacterac_ Actinobacteria; ;. :
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberia;o_ Actinomycetales:! Pseudonocardiaceas:y_ Actinophytocola
k_ Bacteriz;p_ Firmicutes:c_ Clastridiaje_ Clestridiales:i _Peptococcaceae;n  Desulfotomaculum
k__ Bacteria;p_Thermeotogasc_ Tharmaotagae;o_Thermotogales:f_Thermaotogaceas:g_ Fervidobacterium
k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Burkholderiales:f_Alcaligenaceas;g_ Castallanizlla
. k_ Bacteria;p_Actinobacteria;c__Actinobacteriao_ Actinomycetales:f_Micromonosporaceas:g_ Catellatospora
. k_ Bacteria;p_ Protecbacteria;c_Alphaproteabactera:o_ ENn329:0_.g_
. k_ Bacteria;p_ GNOZ2:c_ GKS2-174:0_f_-g_
. k_ Bacteriz;p_ Protecbacteriaic_ Garmmaprotecbacteria:e_ Chrematiales: Halathicbacillaceas;
. k__ Bacteria;p__Bactersidetes:c_Flavobacteriia;o__Flavobacteriales:f_Cryomorphaceas;
k_ Bacteria;p_Gemmatimonadetes;c_ Gemmatimeonadetas;o_ N1423WLT g
k_ Bacteria;p_Protecbacteria;c_ Alphaproteobacteria:o_Rhizabiales;f _Beijerinckiaceas;g_ Chalatocooous
k_ Bacteria;p_ Firmicutes:c_ Bacilli;o_ Lactobacillales;!  Aerococcaceas; g  MopoCoccus
. k_ Bacteria;p_ Protecbacteria;c_ Deltaprotecbacteria;o Myxocaccales:  Mywxacoccacese; g Myxocaccus
. k_ Bacteria;p_ Protecbacteriaic_ Garmmaprobeabacteria:o_ Methylocaccales ! Mathylecoccacaas;
. k_ Bacteria;p__Cyanobacteria:c_ 4C0d-250_ SMIDLILF g
. k__Bacteria;p__Protecbacteria;c_ Gammaproteobacteria;o__Oceancspirillales;f_Halomonadaceas;g_Kushnaria
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. k_ Bacteria;p_ Firmicutes:c_ Bacill;o__Bacilales;_Bacillaceae.q_ Marinibacilius
k_ Bacteria;p_ Chioroflexi;c_ Thermomicrobiage_ AKYG1T20f g
k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_Burkholderiales;f_Comamenadacear;g_ Sphaerotilus
k_ Bacteria;p_Acidobacteriazc_Nil-80_ 32-20:F ;g
. k__ Bacteria;p_Acidobacteriaze_ PAUCITRo f ;g
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Alteromonadales:d Alteromonadacaeas;
. k_ Bacteriz;p_Armatimonadetes;c [Fimbriimonadialie f g
. k_ Bacteria;p_ Planctomycetes,c Planctomycetia;o_ Pirellulales;]_ Pirellulaceas;g_ planctomycets
. k_ Bacteria;p_ Chioroflexiic TE1dio_f g
k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;o_ Myxococcales:f_Myxococcaceaes;g_Anaeromyxabactar
k_ Bacteria;p__Protecbacteria;c_ TALBo_ CWSO:F_g
kK_ Bacteria;p_0Dl:c_a g
. k_ Bacteria;p_ Bacteroidetes;c_ Cytophagiaje_ Cytophagales;f Cyclobacteriacese;q  Algoriphagus
. k_ Bacteria;p_ Firmicutes:c_ Bacilli;o__Bacillales;_Staphylococcaceasg_ Salinicoccus
. k_ Bacteria;p_Protecbacteria;c_ Deltaprotecbacteria;e_ Myxococcales:f Polyangiaceas;g_ Pelyangium
. k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;e_ NBL-f_ g
. k_ Bacteria;p_Actinobacteria;c__Actinobacteria;o_ Actinomycetales:f_Pseudonocardiaceae;g_ Sciscionella
k_ Bacteria;p__Chioroflexi;c__;o__if__:a_
k_ Bacteria:p_ Firmicutes:c_ Clastridia:a_ Clastridiales:d_Veillonellacese:g_Succinielasticum
k_ Bacteria;p_ Verrucomicrobia;c_ Opitutae;e_ Opitutales;f_ Opitutaceas;
. k_ Bacteriz;p_ Pretecbactesiaic_ Alphaprotesbacteria:o_ Rhizabialesd Xanthabacteraceaeig
. k_ Bacteria;p_ Chioroflexi;c_Anaerslineas;e  A31:f 5479
. k_ Bacteria;p_Acidobacteria;c_Acidobacteria-fio_ BPCO15:f_:g_
. k_ Bacteria;p_Armatimonadetes;c_ Chthonamonadetes:o_ Chthonomonadales:f_Chthonomonadaceas;g_
. k__Bacteria;p_ Vermucemicrobia:e_|Pedosphaerael:o_|Pedosphaerales]d_DPB3S:g_
k_ Bacteria;p_ Protecbacteriaic_ Deltaprotecbacteria;o  Desulfuremanadales;  :
¥_ Bacteriz;p_ Firmicutes:c_ Bacilli:o__Bacilales: _Bacillacese:q_ Salsuginibacillus
k__Bacteria;p__Protecbactaria;c_ Deltaprotecbacteria;o_ Syntrophobacteralas:f_Syntrophobacteraceaeg_ Desulforhabdus
. k_ Bacteria;p_Actinobacteria;c__Acidimicrobdia e Acidimicrebiales:f_C111;9_ Humatobacter
. k_ Bacteria;p_ OP3c_ PRS-250 f g
. k__Bacteria;p_ Protecbacteria;c_Alphaproteabacteria.o_Sphingomonadales:
. k_ Bacteria;p_ Protecbacteria:c_ Deltaprotecbacteria;o_ Desulfuremonadales;f Gesbacteraceaes g Geobacter
. k_ Bacteria;p_ Protecbacteriaic_ Garmmaprobeobacteriazo_ Xanthomonadales ! danthemonadacese:q_ Silanimonas
k_ Bacteria;p_ Protecbacteria;c_ Betaproteobacteria;e  Rhedocyclalesi_ Rhodocyclaceas;g_ Tooglosa
k__Bacteria;p_Firmicutas:c__Clostridia;o__Thermoanaarobacteralas:f_ g
k_ Bacteria;p_Firmicutes:c_ Erysipalatrichi;e_ Erysipeletrichales;f_Erysipelotrichaceas;g_ Sharpea
. k_ Bacteria;p__Cyanobacteria:c_ Nostocophycideae;o_Nestocales:f_Scytonemataceas;g
. k__Bacteria;p_ Firmicutes:c_ Clostridiaza_f__g_
. k_ Bacteria;p_ Protecbacteria:c_ Betaprotesbacteria;e  Meisseriales:_ Meisseriaceas:q_ Aguaspirillem
. k_ Bacteriz;p_ Protecbacteriaic Betaprotesbacteriae_ Burkhelderiales:! Osalsbacteracese:q  Pseudeburkhaolderia
. k__Bacteria;p__Protecbacteria;c_ Gammaprobeobacteria:o_Cardiobacteriales:f_Cardiobacteriaceas; g_ Suttonalla
k__Bacteria;p_ Bacteridetes;c_ [Saprospiraalio_[Saprospiralas];_
k_ Bacteria;p_ Chioroflexi;c_Anaerslineas;e_ SBR1O3LF SHA-31g
k_ Bacteria;p_ Bacteroidetes;c Cytophagia;o_ Cytophagales;i Cytophagaceas:q  Cytophaga
. k__Bacteris;p_ Chlamydisec_ Chlamydila;o_Chlamydiales;t _Parachlamydiaceas;q_ Parachlamydia
. k_ Bacteria;p_Acidobacteria.c_ scidobacteriiae_Acidobacteriales:! Kerlbacteraceas:q_
. k_ Bacteria;p_ Chioroflexic TE17:mo_f g
. k__Bacteria;p_Actinobacteria;c__Actinobacteria;o_Actinomycetales:f_Microbacteriaceas;g_ Rathayibactar
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. k_ Bacteria;p_ Bacteroidetes:c_ Flavobacteriia;o_ Flavobacteriales;i Blattabacteriaceae:g_ Sulcia
k_ Bacteria;p__Cyanobacteria:c_ Nostocophycideae;o_ Nestocales;
k_ Bacteria;p_ Chioroflexi;c_ Chlomflexi;o_|Roseiflexales]:f_ g
k_ Bacteria;p__Verrucomicrobia;c_Verrucomicrabiaeo_ Verrucomicrebiales:f_Verrucomicrobiaceas;
. k__Bacteria;p__Protechacteria;c_ Betaprotecbacteria;e_Nitrasomaonadales;f_Nitrosomonadaceas:g_Mitresospira
. k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteriazo_ Xanthomonadalesd  Xanthemonadacese;g  Wohlfahrtimonas
. k_ Archasa;p  Euryarchaestac_ Halebacberia;a_ Halobacteriales;!  Halobacteriaceas;y  Halorubrum
. k_ Bacteria;p_ Chioroflexi;c_ TK17:0_ mlel-a81 .g_
. k_ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Hyphoemicrobiaceas;g_
k_ Bacteria;p_Tenericutes;c_ Mollicutes:o__Anaeroplasmatales:f_Anarroplazmataceas;g_ gut
k_ Bacteria;p_Bactemidetes:c_ Flavobacteria;o_Flavobacteriales:f_Blattabacteriaceasg_
k_ Bacteria;p_ Protecbacteria:c_ Deltaprotecbacteria;e  Myxococcales:f  Haliangiaceas:g_ Haliangium
. k_ Bacteriz;p_ Firmicutes:c_ Clastridia;e_ Clestridiales:i _ Clostridiaceae:g_ Candidatus Arthremitus
. k_ Bacteria;p_ [Thermil:c_ Deinococcia Deinococcales: ] Deinococcaceme;
. k_ Bacteria;p_Actinobacteria;c_ Actinobacteria;e Actinomycetales:f_Nocardinidaceas;g_ Kribbella
. k__ Bacteria;p__Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Bradyrhizobiaceas:g_ Nitrobacter
. k_ Bacteria;p_ Bactemidetes:c_ [Sapraspirae]o_[Sapraspirales]):f_Saprospiraceae;g_ Lewinella
k_ Bacteria;p_Acidobacteria.c_ dcidobacteriiae_Acidobacteriales:! _Acidobacteriaceas:q_
k_ Bacteria;p_ Protecbacteria:c_ Betaproteobacteria;e  Rhodocyclalesd Rhodocyclaceas; g Denitromonas
k_ Bacteria;p_ Verrucomicrobiac_ Vermucemicrabiaen  \errucomicrobiales:!_ Verrucomicrobiaceas;y  Haloferula
. k_ Bacterizp_ Planciomycetes;c  Planctomycetiazo_ BITH g
. k_ Bacteria;p_ Chiorobi;c S)&-280 f g
. k_ Bacteria;p_Verrucomicrobia:c_ Verrucomicrabiae:o_ Merrucomicrobiales:f_Verrucomicroblaceasg_ Vermucomicrobium
. k_ Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;e_ Tremblayales;f_Tremblayaceas:g_
. k_ Bacteria;p_ Chieroflexi:c_ Chlorofesi;e_Chloroflexales;
k_ Bacteria:p_ Chioroflexic_Anaerslineas:s_ HI9A g
k_ Bacteria;p_MVP-21;c_co_ T g
k__ Bacteria;p__Actinobacteria;c__Actinobactariajo_Actinomycetales:f_Intrasparangiaceaa;g_ Omithinicocous
. k_ Bacteria;p_Verrucomicrobiaic_[Spartobactarialie_[Chtheniobacterales)f _[Chthonisbacteraceae];g_ Chthoninbacter
. k__Bacteria;p__Armatimonadetes;c_ Armatimonadia;o__Armatimenadalesf_Armatimonadaceas;g_ CLO-1
. k__Bacteris;p_ Vermucomicrobiae_|Pedosphaerael.o_[Pedosphaerales]!  R4-81B.g_
. k_ Bacteria;p_Tenericutes;c_ Mollicutesa_ g
P x_Bacteriaip_oP1Lic_a_if_ig_
k_ Bacteriz;p_ Bactersidetes:c  [Ahedethermile_[Rhodethermalesli_Rhedothermaceae;
k__Bacteria;p__Protecbactaria;c_ Alphaproteabacteriaza_Sphingomenadales;f_Sphingomaonadaceas;g_ Sandaracinobacter
k_ Bacteria;p_ Bactemidetes:c_ Flavobacteria;o_Flavobacteriales:f_Flavobacteriaceas;g
. k_ Bacteria;p__Protecbacteria;c_ Gammaproteobacteriazo_ 34P16:F g
. k_ Bacteria;p_ Protecbacteria;c_ Alphaprobesbacteria:o_ RAhodospirillales;f_Acetobacteraceae;q_ Swarminathania
. k_ Bacteria;p_Actinobacteria;c_ Actinobacberiao_ Actinomycetales:!_Propionibactenaceme;
. k_ Bacteriz;p_Actinobacteria:c_ Actincbacteriae f g
. k__ Bacteria;p__Bactersidetes;c_ Cytophagiaie_ Cytophagales:f_Cytophagaceas:g_ Sporocytophaga
k__Bacteria;p__Mitrospirae;c__Nitrospira;o_ WNitrospirales;f_FW:g_ 4-29
k_ Bacteria;p__Protecbacteria;c_ Deltaprotecbacteria;e NBL-jf_NB1-iig
k_ Bacteria;p_ Protecbacteria;c_ Gammaprobeobacteria;o_ Oceancspirillales;fHalomanadaceae;q  Candidatus Partiera
. k_ Bacteria;p_ Firmicutes:c_ Bacilli:o__Bacillales;T_ Staphylococcaceasg
. k_ Bacteria;p_ Protecbacteria;c_Alphaprateabactenia:o_ Rhodospirilales:]_Acetobacteraceas:q_ Kozakia
. k_ Bacteria;p_Firmicutes:c__Bacilli;o_Bacillales:f__Spormlactebacillaceas;g_ Sparolactobacillus
. k__Bacteria;p__Protecbacteria;c_ Betaprotecbacteria;je_ Burkholderiales;f_Alcaligenaceas:g_ Pusillimanas
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. k_ Archasa:p  Crenarcheeots;c Thaurnarchaestao_ Cenarchaeales;]  Cenarchaesceseq

k_ Bacteria;p_Acidobacteria;c_ BPC1O2:0_ MVS-40:F g

k_ Bacteria;p_ Firmicutes:c__ Clastridia;o_ Clostridiales:f_Clostridiaceas;g_ Alkaliphilus

k_ Bacteria;p__Protecbacteria;c_Alphaproteabacteria:a_Rhizabiales;f_Phyllcbacteriaceas;g_ Hoeflea
. k__Bacteria;p_Cyanobacteria;c_ Oscillatariophycideas;o_ Chroococcales:f_Xenococcaceas;g_ Glosocapsopsis
. k_ Bacteriz;p_ Firmicutes:c_ Bacilli;o_Lattobacillalesf_ Leuconostocaceas;g_ Fructobacillus
. k_ Bacteria;p_ Protecbacteria;c_ Garmrmaproteobacteriazo_ Xanthomonadales:]  Xanthomanadaceae;q_ Rudaea
. k_ Bacteria;p_ Firmicutes;c_ Bacilli;o_ Bacillales!_Planococcaceas:y  Solibacillus

. k_ Bacteria;p__Protecbacteria;c_ Epsilonproteobacteriazo_ Campylebacterales;f_Campylobacteraceas;g_ Sulfurcspirillum

k_ Bacteria;p_Firmicutes:c__ Clostridia;o_ Clostridiales;f__Dehalobacteriaceas;g_ Dehalobacterium
k_ Bacteria;p_ Bactemmidetes:c_ [Sapraspiraelio_[Sapraspirales)f_Chitinephagaceas;g_ Miastella
k_ Bacteria;p_Actinobacteria;c_ Actinobacteriao_ Actinomycetales:]_ Intrasperangiaceas;q_ Omithinimicrobiurm
. k__Archasea:p_ Euryarchaeoba;c_ Thesmoplasrmatae  EXT_ :g
. k_ Bacteriz;p_ Protecbacteriaic_ Alphaprotesbactera:a RFIZd g
. k_ Bacteria;p_ [Thermil:c_ Deinococciie_ Deinccoccales;fDeinscoccacear;g  Deinobacteriem
. k_ Bacteria;p_ Chioroflexi;c_Ktedonobacteriaio_Ktedonobacteralesf_Ktedonobacteraceas:g__
. k_ Bacteria;p_ Firmicutes:c__Clastridia;o_ Clostridiales:f_[Acidamincbacteraceae] g Acidaminabacter
k__Bacteria;p_ Protecbacteria;c_Alphaproteabacteria:o_ Rhedospirillales;]_Acetobacteraceae:q_Saccharibacter
k_ Bacteria;p_ Protecbacteria;e_ Garmrmaprotecbacteria:o_Alterormonadales: Alterormonadaceas;g_ Teredinibacter
k_ Bacteriz;p_ Firmicutes:c_ Clostridiaia_ Clostridiales;i_ [Tissierellaceael;g_ Sporanaerobacter
. k_ Bacteriz;p_ Chisroflexiye Anasrslineae;s WCHBL-50:0 g
. k_ Bacteria;p_ Bactemidetes:c [Saprospiraelo_ [Saprospirales)f g
. k_ Bacteria;p__Planctomycetes;c_ Planctomycetia;o_Geammatales:f_Isesphaeraceas;g_ lsosphaara
. k_ Bacteria;p__Protecbacteria;c_Deltaprotecbacteria;o_ Syntrophobacterales:f_Syntrophaceaeg_ Syntrophus
[ x_Bacteria;p_Planctomycetes;c_Plao_it_ig_
k_ Bacteria:p_ Chioroflexic_ Kledensbacteria: - -
k_ Bacteriz;p_ Firmicutes:c_ Clastridia;e_ Matranaercbialesd_Anaercbrancaceae;g  ASS D21
k_ Bacteria;p_OP3c_kollllio_f g
. k_ Bacteria;p_Protecbacteria;c_ Alphaproteabacteria:o_Rhizabiales;f _Beijerinckiaceas;g_ Methylovirgula
. k_ Bacteria;p__Fusobacteriazc_ Fusobacteriia:o_Fuscbacteriales;f__Leptotrichiaceas;
. k_ Bacteria;p_ Firmicutes:c_ Bacill:o_Bacilales:! _Bacillacese;q_ Virgibacillus
B =_sacteriaip_Firmicutes:c_AHT28:0_:1_q_
. k_ Bacteria:p_ Chioroflexic_Anaerslineas:s  GOADGAM g
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