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METHOD AND SYSTEM FOR CHARACTERIZATION FOR FEMALE
REPRODUCTIVE SYSTEM-RELATED CONDITIONS ASSOCIATED WITHT
MICROORGANISMS

CROSS-REFERENCE TO RELATED APPLICATIONS

(0001} This claims the benefit of U.S. Provisional Application serial number
62/551,155 filed 28-AUG-2017, U.S. Provisional Application serial number 62/585,131
filed 13-NOV-2017, and U.S. Provisional Application serial number 62/653,402 filed

05-APR-2018, which are each incorporated in its entirety herein by this reference.

(00027 This application is related to U.S. Application serial number 15/198,818
filed 30-JUN-2016, which claims the benefit of U.S. Provisional Application serial
number 62/186,793 filed 30-JUN-2015, which are each incorporated in its entirety

herein by this reference.

TECHNICALFIELD

{0003} The disclosure generally relates to genomiecs and microbiology.
BACKGROUND
[0004] A microbiome can incdude an ecological community of commensal,

symbiotic, and pathogenic microorganisms that are associated with an organism.
Characterization of the human microbiome is a complex process. The human
microbiome includes over 10 times more microbial cells than human cells, but
characterization of the human microbiome is still in nascent stages such as due to
Hmitations in sample processing techniques, genetic analysis techniques, and resources
for processing large amounts of data. Present knowledge has dearly established the role
of microbiome associations with multiple health conditions, and has become an
increasingly appreciated mediator of host genetic and environmental factors on human
disease development. The microbiome is suspected to play at least a partial role in a
number of health/disease-related states. Farther, the microbiome may mediate effects
of environmental factors on human, plant, and/or animal health. Given the profound
implications of the wmicrobiome in affecting a user’s health, efforts related to the

1



WO 2019/046347 PCT/US2018/048412

characterization of the microbiome, the generation of insights from the
characterization, and the generation of therapeutics configured to rectify states of
dysbiosis should be pursued. Conventional approaches for analyzing the microbiomes
of humans and/or providing therapeutic measures based on gained insights have,

however, left many questions unanswered.

[0005] Cervical cancer is one of the major causes of cancer-related deaths in
women, with an annual worldwide mortality of 250,000. Human papillomavirus (HPV)
DNA can be detected in almost all (>99%) cervical cancer specimens, and HPV is

therefore considered the predominant causative agent for cervical cancer.

[8006] A woman's health is critical for her general well-being and reproductive
success, and is in part determined by microbiome composition, the presence of
pathogens associated with sexually transmitted infections (8TT), and the presence of
human papillomavirus (HPV) types that can cause genital warts or cervical cancer. For
example, the composition of a woman’s vaginal microbiome can play an important role

in women’s health and reproductive success.

[0007] As such, there is a need in the field of microbiology for a new and useful
method and/or system for characterizing, monitoring, diagnosing, and/or intervening
in one or more health conditions associated with women’s health (e.g., female
reproductive system-related conditions; etc.), such as for individaalized and/or

population-wide use.

BRIEF DESCRIPTION OF THE FIGURES

[0008] FIG. 1tA-1C includes flowchart representations of wvariations of an

embodiment of a method;
[6009] FIG. 2 includes embodiments of a method and system;

(0010} FIG. 3 includes a flowchart representation of variations of an embodiment
of a method;
[0011] FIG. 4 includes a flowchart representation of variations of an embodiment

of a method;

(0012} FIG. 5 includes a specific example of a chart representation of reference

relative abundance ranges:
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[6013] FIG. 6 includes a specific example of targets associated with at least one

female reproductive system-related condition;

[8014] FIG. 7A-7D includes specific examples of healthy reference relative

abundance ranges;

[6015] FIG. 8 includes a flowchart representation of amplification in a variation

of an embodiment of a method;

(0016} FIG. g includes a flowchart representation of amplification in a variation

of an embodiment of a method;

(0017} FIG. 10 includes a flowchart representation of amplification in variations

of an embodiment of a method;

[6018] FIG. 11 includes specific examples of primers;

[0019] FIG. 12A-12B include specific examples of limits of detection of synthetic
DNAs (sDNAs);

[0020] FIG. 13 includes specific examples of performance metrics for targets;
(0021} FIG. 14 includes specific examples of inter- and intra-run variability;
(0022} FI1G. 15 includes a specific example of experimental validation;

[06023] FIG. 16 includes a specific example of experimental validation;

[6024] FIG. 17 includes a specific example of experimental validation;

[0025] FIG. 18 includes a specific example of experimental validation;

[0026] FIG. 19 includes a wvariation of a process for generation of a

characterization model in an embodiment of a method;

(0027} FIG. 20 includes variations of mechanisms by which probiotic-based

therapies operate in an embodiment of a method;

[6028] FIG. 21 inclndes variations of sample processing in an embodiment of a
method;

{0029} FIG. 22 includes examples of notification provision;

[0030] FIG. 23 includes a schematic representation of wvariations of an

embodiment of the method;
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0031 FIG. 24A-24B includes variations of performing characterization
F

processes with models;
(0032} FIG. 25 includes promoting a therapy in an embodiment of a method;

(0033} FIG. 26A-26F include specific examples of notifications based on one or

more female reproductive system-related characterizations.

DESCRIPTION OF THE EMBODIMENTS

(0034} The following description of the ernbodiments is not intended to limit the

embodiments, but rather to enable any person skilled in the art to make and use.

fo (Overview

[6035] As shown in FIG. 1A-1C, embodiments of a method 100 (e.g., for
characterizing one or more female reproductive system-related conditions, etc.) can
include: determining a microorganism dataset {e.g., microorganism sequence dataset,
microbiome composition diversity dataset such as based upon a microorganism
sequence dataset, microbiome functional diversity dataset such as based upon a
microorganism sequence dataset, etc.) associated with a set of users (e.g., determining
the microorganism dataset based on samples from a set of subjecis) S110; and/or
performing a characterization process (e.g., pre-processing, feature determination,
feature processing, female reproductive systeme-related characterization model
processing, etc.} associated with the one or more female reproductive system-related
conditions, based on the microorganism dataset (e.g., based on microbiome
composition features and/or microbiome functional features derived from the
microorganism dataset and associated with the one or more female reproductive
system-related conditions; etc.) S130, where performing the characterization process
can additionally or alternatively include performing a female reproductive system-
related characterization process for the one or more female reproductive system-related
conditions S135, and/or determining one or more therapies {e.g., determining therapies
for preventing, ameliorating, reducing the risk of, and/or otherwise improving the one

or more fermnale reproductive system-related conditions, ete.) S140.
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[00386] Embodiments of the method 100 can additionally or alternatively include
one or more of: processing supplementary data associated with (e.g., informative of;
describing; indicative of; correlated with, etc.} one or more female reproductive system-
related conditions 8120; processing one or more biological samples associated with a
user {e.g., subject, human, animal, patient; etc.) S150; determining, with one or more
characterization processes, a female reproductive system-related characterization for
the user for one or more female reproductive system-related conditions, based on a user
microorganism dataset (e.g., user microorganism sequence dataset; user microbiome
composition dataset; user microbiome function dataset; user microbiome features
derived from the user microorganism dataset, where the user microbiome features can
correspond 1o feature values for the microbiome features determined from one or more
characterization processes; etc.) associated with a biological sample of the user 5160;
facilitating therapeutic intervention for the one or more female reproductive system-
related conditions for the user (e.g., based upon the female reproductive system-related
characterization and/or a therapy model; ete.) 8170; monitoring effectiveness of one or
more therapies and/or monitoring other suitable components {(e.g., microbiome
characteristics, etc.) for the user (e.g., based upon processing a series of biological
samples from the user), over time {e.g., such as to assess user microbiome
characteristics such as user microbiome composition features and/or functional
features associated with the therapy, for the user over time, etc.) S180; processing a

microorganism database 8185; validating S190; and/or any other suitable processes.

[6037] In a specific example, the method 100 {e.g., for characterizing at least one
female reproductive system-related condition associated with microorganisms, etc.) can
include determining a microorganism sequence dataset associated with a set of subjects
(e.g., including subjects with the female reproductive system-related condition;
including subjects without the female reproductive system-related conditions, where
samples and/or data associated with such subjects can act as a control; etc.), based on
microorganism nucleic acids from samples associated with the set of subjects, where the
samples include at least one sample associated with one or more female reproductive
system-related conditions; collecting, for the set of subjects, supplementary data
associated with one or more female reproductive systemn-related conditions;
determining a set of microbiome features including at least one of a set of microbiome
composition features and a set of microbiome functional features, based on the

microorganisim sequence datasel; generating a female reproductive system-related
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characterization model based on the supplementary data and the set of microbiome
features, where the fermale reproductive system-related characterization model is
associated with the one or more female reproductive system-related conditions;
determining a female reproductive system-related characterization for a user for the
one or more female reproductive system-related conditions based on the female
reproductive system-related characterization model; and facilitating therapeutic
intervention for a user for the one or more female reproductive system relation
conditions {e.g., providing a therapy to the user for facilitating improvement of the one
or more female reproductive system-related conditions, etc.) based on the female

reproductive system-related characterization.

[6038] In a specific example, the method 100 (e.g., for characterizing at least one
female reproductive system-related condition associated with microorganisms, etc.) can
include collecting a sample from a user (e.g., via sample kit provision and collection,
etc.), where the sample includes microorganism nucleic acids corresponding to the
microorganisms associated with one or more female reproductive system-related
conditions; determining a microorganism dataset associated with the user based on the
microorganism nucleic acids of the sample (e.g., based on sample preparation and/or
sequencing with the sample, etc.); determining user microbiome features (e.g.,
including at least one of user microbiome composition features and user microbiome
functional features, etc.) based on the microorganismy dataset, where the user
microbiome features are associated with the one or more female reproductive system-
related conditions; determining a female reproductive system-related characterization
for the user for the one or more fermale reproductive system-related conditions based on
the user microbiome features; and/or facilitating therapeutic intervention in relation to
a therapy for the user for facilitating improvement of the one or more female
reproductive system-related conditions (e.g., promoting the therapy to the user; ete.),

based on the female reproductive system-related characterization.

[0039] In a specific example, the at least one female reproductive system-related
condition can include an HPV infection and at least one of bacterial vaginosis, cervicitis,
pelvic inflammatory disease, idiopathic infertility, aerobic vaginitis, and infertility; the
set of microbiome composition features can include a first subset of microbiome
composition features associated with a set of bacterial targets, and a second subset of
microbiome features associated with a set of HPV targets; the set of bacterial targets can

include at least one of Aerococcus (genus), Aerococcus christensenii (species),
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Atopobium (genus), Atopobium vaginae (species), Chlamydia trachomatis (species},
Dialister micraerophilus (species), Fusobacterium (genus), Fusobacterium nucleatum
(species), Gardnerella {genus), Gardnerella vaginalis (species), Gemella (genus),
Lactobacillus (genus), Lactobacillus iners {species), Lactobacillus jensenit (species),
Megasphaera (genus), Mobiluncus {genus}, Mobiluncus curtisii (species), Mobiluncus
mulieris (species), Mycoplasma genitalinm (species), Neisseria gonorrhoeae (species),
Papillibacter {genus), Parvimonas {(genus), Peptoniphilus (genus), Peptostreptococcus
(genus), Porphyromonas {(genus), Prevotella (genus), Prevotella amnii (species),
Prevotella timonensis (species), Sneathia (genus), Staphylococcus aureus (species),
Streptococcus agalactiae (species), and Treponema pallidum {species); the set of HPV
targets can include at least one of HPV types 6, 11, 42, 43, 44, 16, 18, 31, 33, 35, 39, 45,

51, 52, 56, 58, 59, 66, and 68,

[0040] Embodiments of the method 100 and/or system 200 can function to
characterize (e.g., assess, evaluate, diagnose, describe, etc.) one or more female
reproductive system-related conditions {e.g., characterizing the female reproductive
system-related conditions themselves, such as determining microbiome features
correlated with and/or otherwise associated with the female reproductive system-
related conditions; characterizing one or more female reproductive system-related
conditions for one or more users, such as determining propensity metrics for the one or
more female reproductive system-related conditions for the one or more users; etc.)
and/or one or more users for one or more female reproductive system-related

conditions.

[6041] Embodiments of the method 100 and/or system 200 can additionally or
alternatively function to enable, provide, facilitate analyses for, include, and/or be
associated with a women’s health assay that can combine one or more of: self-sampling,
sequencing-based HPV detection and genotyping, microbiome analysis {(e.g., vaginal
microbiome analysis, ete.), and/or STl-associated pathogen detection. In a specific
example, embodiments can enable, provide, facilitate analyses for, include, and/or be
associated with an assay including genotyping and detection of 14 hrHPV types, 5 low-
risk HPV types (IrHPV), and/or the relative abundance of 32 bacterial taxa of clinical
importance, including one or more of Lactobactllus, Sneathia, Gardnerella, and/or 4
pathogens involved in ST {e.g., Chlamydia trachomatis, Mycoplasma genitalium,
Neisseria gonorrhoeae, and Treponema pallidum, which can cause chlamydia, genital

tract infections, gonorrhea, and syphilis, respectively, etc.) such as with high sensitivity,
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specificity, and reproducibility. In a specific example, embodiments can enable,
provide, facilitate analyses for, include, and/or be associated with a women’s health
assay that can not only detect whether HPV is present in a sample, but can also
identifies the presence of one or more specific types of HPV by using sequencing
analysis, such as including the most prevalent hrHPV types in cervical cancer lesions
(e.g., 16 and 18) but can additionally or alternatively detect additional hrHPV types
(e.g., 12 or more additionally types), such as through applying broad-range primers.
Such HPV coverage can account for changing prevalences of hrHPV types that may shift
in the setting of newly introduced HPV vaccines. In a specific example, the women’s
health assay can additionally or alternatively detect and report the relative abundance
of commensal and pathogenic bacteria (and/or any suitable microorganisms associated

with women’s health, ete.) in samples (e.g., vaginal sarples).

[0042] Additionally or alternatively, embodiments of the method 100 and/or
system 200 can function to identify microbiome features and/or other suitable data
associated with (e.g., positive correlated with, negatively correlated with, etc.} one or
more female reproductive system-related conditions, such as for use as biomarkers
(e.g., for diagnostic processes, for treatment processes, etc.). In examples, female
reproductive system-related characterization can be associated with at least one or
more of microbiome composition {e.g., microbiome composition diversity, etc.),
microbiome function (e.g., microbiome functional diversity, etc.}, and/or other suitable
microbiome-related aspects. In an example, microorganism features (e.g., describing
composition, function, and/or diversity of recognizable patterns, such as in relation to
relative abundance of microorganisms that are present in a user’s microbiome, such as
for subjects exhibiting one or more female reproductive system-related conditions; etc.)
and/or microorganism datasets (e.g., from which microbiome features can be derived,
etc.) can be used for characterizations (e.g., diagnoses, risk assessments, etc.),
therapeutic intervention facilitation, monitoring, and/or other suitable purposes, such
as by using bicinformatics pipelines, analytical techniques, and/or other suitable
approaches described herein. Additionally or alternatively, ermnbodiments of the method
100 and/or system 200 can function to perform cross-condition analyses for a plurality
of female reproductive system-related conditions {(e.g., performing characterization
processes for a plurality of female reproductive system-related conditions, such as
determining correlation, covariance, comorbidity, and/or other suitable relationships

between different female reproductive system-related conditions, etc.), such as in the
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context of characterizing (e.g., diagnosing; providing information related to; etc.)

and/or treating a user.

(0043} Additionally or alternatively, embodiments can function to facilitate
therapeutic intervention {e.g., therapy selection; therapy promotion and/or provision;
therapy monitoring; therapy evaluation; etc.) for one or more female reproductive
system-related conditions, such as through promotion of associated therapies (e.g., in
relation to specific body sites such as a gut site, skin site, nose site, mouth site, genital
site, other suitable body sites, other collection sites; therapies determined by therapy
models; etc.). Additionally or alternatively, embodiments can function to generate
models {e.g., female reproductive system-related characterization models such as for
phenotypic prediction; therapy models such as for therapy determination; machine
learning models such as for feature processing; etc.), such as models that can be used to
characterize and/or diagnose users based on their microbiome (e.g., user microbiome
features; as a clinical diagnostic; as a companion diagnostic, ete.), and/or that can be
used to select and/or provide therapies for subjects in relation to one or more femnale
reproductive system-related conditions. Additionally or alternatively, embodiments can

perform any suitable functionality described herein.

(0044} As such, data from populations of users (e.g., populations of subjects
associated with one or more female reproductive system-related conditions; positively
or negatively correlated with one or more female reproductive system-related
conditions; ete.) can be used to characterize subsequent users, such as for indicating
microorganism-related states of health and/or areas of improvement, and/or to
facilitate therapeutic intervention {e.g., promoting one or more therapies; facilitating
modulation of the composition and/or functional diversity of a user’'s microbiome
toward one or more of a set of desired equilibrivm states, such as states correlated with
improved health states associated with one or more female reproductive system-related
conditions; etc.), such as in relation to one or more female reproductive system-related
conditions. Variations of the method 100 can further facilitate selection, monitoring
(e.g., efficacy monitoring, etc.} and/or adjusting of therapies provided to a user, such as
through collection and analysis (e.g., with female reproductive system-related
characterization models) of additional samples from a user over time {e.g., throughout
the course of a therapy regimen, through the extent of a user's experiences with female
reproductive system-related conditions; ete.), across body sites (e.g., across sample

collection sites of a user, such as collection sites corresponding to a particular body site

g



WO 2019/046347 PCT/US2018/048412

type such as a gut site, mouth site, nose site, skin site, genital site; etc.), in addition or
alternative to processing supplementary data over time, such as for one or more female
reproductive system-related conditions. However, data from populations, subgroups,
individuals, and/or other suitable entities can be used by any suitable portions of

embodiments of the method 100 and/or system 206 for any suitable purpose.

[8045] Embodiments of the method 100 and/or system 200 can preferably
determine and/or promote (e.g., provide; present; notify regarding; etc.)
characterizations and/or therapies for one or more female reproductive system-related
conditions, and/or any suitable portions of embodiments of the method 100 and/or
system 200 can be performed in relation to female reproductive system-related
conditions. In specific examples, as shown in FIG, 26A-26F, notifications based on one

or more characterizations can be provided to one or more users.

[0048] Female reproductive system-related conditions can include one or more
of: HPV infection, cervical cancer, syphilis, squamous intraepithelial lesions (high- and
low-grade), cervicitis, pelvic inflammatory disease, bacterial vaginosis, aerobic vaginitis,
idiopathic infertility, chlamydia, endometriosis, genital herpes, genital warts,
gonorrhea, painful periods, polycystic ovarian syndrome, urinary tract infection, STis,
women’s health-related conditions, and/or any suitable conditions associated with the

female reproductive system and/or women’s health.

[0047] Additionally or alternatively, female reproductive system-related
conditions can include one or more of: diseases, symptoms, causes {e.g., triggers; etc.),
associated severity, behaviors {e.g., physical activity behavior; alcohol consumption;
smoking behaviors; stress-related characteristics; other psychological characteristics;
sickness; social behaviors; caffeine consumption; alcohol consumption; sleep habits;
other habits; diet-related behaviors such as fiber intake, fruit intake, vegetable intake;
meditation and/or other relaxation behaviors; lifestyle conditions associated with
female reproductive system-related conditions; lifestvle conditions informative of,
correlated with, indicative of, facilitative of, and/or otherwise associated with diagnosis
and/or therapeutic intervention for female reproductive system-related conditions;
behaviors affecting and/or otherwise associated with the female reproductive system
and/or female reproductive system-related conditions; etc.), environmental factors,
demographic-related characteristics {e.g., age, weight, race, gender, etc.), phenotypes

(e.g., phenotypes measurable for a human, animal, plant, fungi body; phenotypes

10
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associated with female reproductive system and/or other related aspects, etc.), and/or
any other suitable aspects associated with femnale reproductive system-related
conditions. In an example, one or more female reproductive system-related conditions

can interfere with normal physical, mental, social and/or ermotional function.

[0048] Embodiments of the method 100 and/or system 200 can be implemented
for a single user, such as in relation to applying one or more sample handling processes
and/or characterization processes for processing one or more biclogical samples (e.g.,
collected across one or more collection sites, etc.) from the user, for female reproductive
svstem-related characterization, facilitating therapeutic intervention, and/or for any
other suitable purpose. Additionally or alternatively, embodiments can be implemented
for a population of subjects (e.g., including the user, excluding the user), where the
population of subjects can include subjects similar to and/or dissimilar to any other
subjects for any suitable type of characteristics {e.g., in relation to female reproductive
system-related  conditions, demographic characteristics, behaviors, microbiome
composition and/or function, ete.); implemented for a subgroup of users (e.g., sharing
characteristics, such as characteristics affecting female reproductive system-related
characterization and/or therapy determination; etc.); implemented for plants, animals,
microorganisims, and/or any other suitable entities. Thus, information derived from a
set of subjects {e.g., population of subjects, set of subjects, subgroup of users, ete.) can
be used to provide additional insight for subsequent users. In a variation, an aggregate
set of biological samples is preferably associated with and processed for a wide variety
of subjects, such as including subjects of one or more of: different demographic
characteristics {(e.g., genders, ages, marital statuses, ethnicities, nationalities,
socioeconomic statuses, sexual orientations, etc.), different female reproductive system-
related conditions {e.g., health and disease states; different genetic dispositions; etc.),
different living situations (e.g., living alone, living with pets, Hiving with a significant
other, living with children, etc.), different dietary habits (e.g., omnivorous, vegetarian,
vegan, sugar consumption, acid consumption, caffeine consumption, etc.), different
behavioral tendencies (e.g., levels of physical activity, drug use, alcchol use, etc.),
different levels of mobility {e.g., related to distance traveled within a given time period),
and/or any other suitable characteristic (e.g., characteristics influencing, correlated
with, and/or otherwise associated with microbiome composition and/or function, etc.).
In examples, as the number of subjects increases, the predictive power of processes

implemented in portions of embodiments of the method 100 and/or system 200 can
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increase, such as in relation to characterizing subsequent users (e.g., with varying
characteristics, ete.) based upon their microbiomes {e.g., in relation to different
collection sites for samples for the users, etc.). However, portions of embodiments of
the method 100 and/or system 200 can be performed and/or configured in any suitable

manner for any suitable entity or entities.

[0048] In variations, portions of embodiments of the method 160 can be
repeatedly performed in any suitable order and/or any suitable components of
embodiments of the system 2006 can be repeatedly applied, such as to improve any
suitable portions of embodiments of the method 100 and/or any suitable components of
embodiments of the system 2o0. In an example, portions of embodiments of the
method 100 can be repeatedly performed to enable refining of one or more
microorganism databases {e.g., improving taxonomic databases through identifving
new markers associated with different taxa and/or conditions, such as by collecting and
analyzing additional samples, such as samples collected from subjects over time, the
course of one or more female reproductive systerm-related conditions, and/or
therapeutic interventions; etc.); refining of the characterization process {e.g., through
updating reference abundances used to compare against user relative abundances of
targets for identifying clinically relevant results; through generation and updating of
characterization models; through increasing the number of conditions that can be
characterized using a single biological samiple; etc.}); the therapy process (e.g., through
monitoring and modulating microbiome composition with therapies over time such as
through iteratively performing characterization processes over time, such as where the
therapies can be selected based on characterization results possessing sensitivity,
specificity, precision, and negative predictive value; etc.), and/or other suitable

Processes.

(00507 Data described herein {e.g., microbiome features, microorganism
datasets, models, fernale reproductive system-related characterizations, supplementary
data, notifications, etc.) can be associated with any suitable temporal indicators (e.g.,
seconds, minutes, hours, days, weeks, ete.) including one or more: temporal indicators
indicating when the data was collected (e.g., temporal indicators indicating when a
samaple was collected; ete.), determined, transmitted, received, and/or otherwise
processed; temporal indicators providing context to content described by the data (e.g.,
temporal  indicators  associated with female reproductive  system-related

characterizations, such as where the female reproductive system-related
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characterization describes the female reproductive system-related conditions and/or
user microbiome status at a particular time; etc.); changes in temporal indicators {e.g.,
changes in female reproductive system-related characterizations over time, such as in
response to receiving a therapy; latency between sample collection, sample analysis,
provision of a female reproductive system-related characterization or therapy to a user,
and/or other suitable portions of embodiments of the method 100; etc.); and/ or any

other suitable indicators related to time.

[6051] Additionally or alternatively, parameters, metrics, inputs, outputs, and/or
other suitable data can be associated with value types including: scores {(e.g., female
reproductive system-related condition propensity scores; feature relevance scores;
correlation scores, covariance scores, microbiome diversity scores, severity scores; etc.),
individual values (e.g., individual female reproductive system-related condition scores,
stich as condition propensity scores, for different collection sites, ete.), aggregate values,
(e.g., overall scores based on individual microorganism-related scores for different
collection sites, ete.), binary values (e.g., presence or absence of a microbiome feature;
presence or absence of a female reproductive system-related condition; etc.), relative
values (e.gz., relative taxonomic group abundance, relative microbiome function
abundance, relative feature abundance, etc.), classifications (e.g., female reproductive
system-related condition dlassifications and/or diagnoses for users; feature
classifications; behavior classifications; demographic characteristic classifications; etc.),
confidence levels (e.g., associated with microorganism sequence datasets; with
microbiome diversity scores; with other female reproductive system-related
characterizations; with other outputs; etc.), identifiers, values along a spectrum, and/or
any other suitable types of values. Any suitable types of data described herein can be
used as inputs (e.g., for different analytical techniques, models, and/or other suitable
components described herein), generated as outputs {e.g., of different analytical
techniques, models, etc.), and/or manipulated in any suitable manner for any suitable

components associated with the method 100 and/or system 200.

(0052} One or more instances and/or portions of embodiments of the method
1060 and/or processes described herein can be performed asynchronously (e.g.,
sequentially), concurrently (e.g., parallel data processing; concurrent cross-condition
analysis; multiplex sample processing, such as multiplex amplification of
microorganism nucleic acid fragments corresponding to target sequences associated

with female reproductive system-related conditions; performing sample processing and
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analysis for substantially concurrently evaluating a panel of female reproductive
system-related conditions; computationally determining microorganism  datasets,
microbiome features, and/or characterizing female reproductive system-related
conditions in parallel for a plurality of users; such as concurrently on different threads
for parallel computing to improve system processing ability; etc.), in temporal relation
(e.g., substantially concurrently with, in response to, serially, prior to, subsequent to,
etc.) to a trigger event (e.g., performance of a portion of the method 100), and/or in any
other suitable order at any suitable time and frequency by and/or using one or more
instances of the system 200, components, and/or entities described herein. In an
example, the method 100 can indude generating a microorganism dataset based on
processing microorganism nucleic acids of one or more biclogical samples with a bridge
amplification substrate of a next generation sequencing platform (and/or other suitable
sequencing system) of a sample handling system, and determining microbiome features
and microbiome functional diversity features at computing devices operable to
communicate with the next generation sequencing platform. However, the methed 100

and/or systerm 200 can be configured in any suitable manner.

2. Examples,

[0053] Microbiome analysis can enable accurate and/or efficient characterization
and/or therapy provision {e.g., according to portions of embodiments of the method
100, efc.) for female reproductive system-related conditions caused by, correlated with,
and/or otherwise associated with microorganisms. Specific examples of the technology
can overcome several challenges faced by conventional approaches in characterizing a
female reproductive system-related conditions and/or facilitating therapeutic
intervention. First, conventional approaches can require patients to visit one or more
care providers to receive a characterization and/or a therapy recommendation for a
female reproductive system-related condition (e.g., through diagnostic medical
procedures such as in-clinic cervical cancer screening), which can amount to
inefficiencies and/or health-risks associated with the amount of time elapsed before
diagnosis and/or treatment, with inconsistency in healtheare quality, and/or with other
aspects of care provider visitation. Second, conventional genetic sequencing and
analysis technologies for human genome sequencing can be incompatible and/or

inefficient when applied to the microbiome (e.g., where the human microbiome can
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include over 10 times more microbial celis than human cells; where viable analytical
techniques and the means of leveraging the analytical techniques can differ; where
optimal sample processing techniques can differ, such as for reducing amplification
bias; where different approaches to female reproductive system-related
characterizations can be employed; where the types of conditions and correlations can
differ; where causes of the associated conditions and/or viable therapies for the
associated conditions can differ; where sequence reference databases can differ; where
the microbiome can vary across different body regions of the user such as at different
collection sites; etc.). Third, the onset of sequencing technologies (e.g., next-generation
sequencing, associated technologies, ete.) has given rise to technological issues (e.g.,
data processing and analysis issues for the plethora of generated sequence data; issues
with processing a plurality of biological samples in a multiplex manner; information
display issues; therapy prediction issues; therapy provision issues, etc.) that would not
exist but for the unprecedented advances in speed and data generation associated with
sequencing genetic material. Specific examples of the method 100 and/or system 200

can confer technologically-rooted solutions to at least the challenges described above.

[0054] First, specific examples of the technology can include a women’s health
assay that combines self-sampling, sequencing-based HPV detection and genotyping,
microbiome analysis (e.g., vaginal microbiome analysis, ete.), and STh-associated
pathogen detection, which can enable comprehensive women’s health screening (e.g.,
vaginal microbiome sequencing; etc.). In specific examples, offering women the
opportunity to self-collect vaginal specimens poses lowers barriers for women to be
screened, and thus can lead to increased participation rates. In specific examples, the
women's health assay can complement regular screening programs, such as where
portions of embodiments of the method 100 and/or components of embodiments of the
system 200 can leverage results from the women's health assay to recommend
physician examination, such as where characterizations can include positive results of
ong or more female reproductive system-related conditions, which can thereby
positively impact rates of detection of cervical cancer and/or other suitable female

reproductive system-related conditions,

2

and potentially save lives. In specific examples,
characterizations and/or other suitable data can be used to assist care providers in
diagnosis, therapeutics, and/or otherwise providing healthecare.

[0055] Second, specific examples of the technology can transform entities {e.g.,

users, biological samples, therapy facilitation systems including medical devices, etc.)
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into different states or things. For example, the technology can transform a biclogical
sample into components able to be sequenced and analyzed to generate microorganism
dataset and/or microbiome features usable for characterizing users in relation to gne or
more female reproductive system-related conditions {e.g., such as through use of next-
generation sequencing systems, multiplex amplification operations; etc.). In another
example, the technology can identify, discourage and/or promote (e.g., present,
recommend, provide, administer, etc.), therapies (e.g., personalized therapies based on
a fernale reproductive system-related characterization; ete.) and/or otherwise facilitate
therapeutic intervention (e.g., facilitating modification of a user’s microbiome
composition, microbiome functionality, etc.), which can prevent and/or ameliorate one
or more female reproductive system-related conditions, such as thereby transforming
the microbiome and/or health of the patient (e.g., improving a health state associated
with a female reproductive system-related condition; etc.), such as applying one or
more microbiome features (e.g., applying correlations, relationships, and/or other
suitable associations between microbiome features and one or more female
reproductive system-related conditions; ete.). In another example, the technology can
transform microbiome composition and/or function at one or more different body sites
of a user (e.g., one or more different collection sites; vagina; female reproductive system
body sites; etc.), such as targeting and/or transforming microorganisms associated with
a gut, nose, skin, mouth, and/or genitals (e.g., vagina; etc.) microbiome (e.g., by
facilitating therapeutic intervention in relation to one or more site-specific therapies;
etc.). In another example, the technology can control therapy facilitation systems {e.g.,
dietary systems; automated medication dispensers; behavior modification systems;
diagnostic systems; disease therapy facilitation systems; ete.) to promote therapies (e.g.,
by generating control instructions for the therapy facilitation system to execute; etc.),

thereby transforming the therapy facilitation system.

[0056] Second, specific examples of the technology can confer improvements in
computer-related technology {e.g., improving computational efficiency in storing,
retrieving, and/or processing microorganism-related data for female reproductive
system-related conditions; computational processing associated with biological sample
processing, etc.y such as by facilitating computer performance of functions not
previously performable. For example, the technology can apply a set of analytical
techniques in a non-generic manner to non-generic microorganism datasets and/or

microbiome features (e.g., that are recently able to be generated and/or are viable due

16



WO 2019/046347 PCT/US2018/048412

to advances in sample processing technigues and/or sequencing technology, etc.) for
improving female reproductive system-related characterizations and/or facilitating

therapeutic intervention for female reproductive system-related conditions.

[0057] Third, specific examples of the technology can confer improvements in
processing speed, female reproductive system-related characterization, accuracy,
microbiome-related therapy determination and promotion, and/or other suitable
aspects in relation to female reproductive system-related conditions. For example, the
technology can leverage non-generic microorganism datasets to determine, select,
and/or otherwise process microbiome features of particular relevance to one or more
female reproductive system-related conditions (e.g., processed microbiome features
relevant to a female reproductive system-related condition; cross-condition microbiome
features with relevance to a plurality of female reproductive system-related conditions,
etc.), which can facilitate improvements in accuracy (e.g., by using the most relevant
microbiome features; by leveraging tailored analytical techniques; etc.), processing
speed (e.g., by selecting a subset of relevant microbiome features; by performing
dimensionality reduction techniques; by leveraging tailored analytical techniques; etc.),
and/or other computational improvements in relation to phenotypic prediction (e.g.,
indications of the female reproductive system-related conditions, ete.), other suitable
characterizations, therapeutic intervention facilitation, and/or other suitable purposes.
In a specific example, the technology can apply feature-selection rules (e.g., microbiome
feature-selection rules for composition, function; for supplemental features extracted
from supplementary datasets; etc.) to select an optimized subset of features {(e.g.,
microbiome functional features relevant to one or more female reproductive system-
related conditions; microbiome composition diversity features such as reference relative
abundance features indicative of healthy, presence, absence, and/or other suitable
ranges of taxonomic groups associated with female reproductive system-related
conditions; user relative abundance features that can be compared to reference relative
abundance features correlated with female reproductive system-related conditions
and/or therapy responses; ete.) out of a vast potential pool of features (e.g., extractable
from the plethora of microbiome data such as sequence data; identifiable by univariate
statistical tests; etc.) for generating, applying, and/or otherwise facilitating
characterization and/or therapies (e.g., through models, etc.). The potential size of
microbiomes (e.g., human microbiomes, animal microbiomes, etc.) can translate into a

plethora of data, giving rise to questions of how to process and analyze the vast array of
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data to generate actionable microbiome insights in relation to female reproductive
system-related conditions. However, the feature-selection rules and/or other suitable
computer-implementable rules can enable one or more of: shorter generation and
execution times (e.g., for generating and/or applving models; for determining female
reproductive systemi-related characterizations and/or associated therapies; efc.);
optimized sample processing techniques {e.g., improving fransformation of
micreorganism nucleic acids from biclogical samples through using primer types, other
biomolecules, and/or other sample processing compounents identified through
computational analysis of taxonomic groups, sequences, and/or other suitable data
associated with female reproductive system-related conditions, such as while
optimizing for improving specificity, reducing amplification bias, and/or other suitable
parameters; etc.); model simplification facilitating efficient interpretation of resulis;
reduction in overfitting; network effects associated with generating, storing, and
applying female reproductive system-related characterizations for a plurality of users
over time in relation to female reproductive system-related conditions (e.g., through
collecting and processing an increasing amount of microbiome-related data associated
with an increasing number of users to improve predictive power of the female
reproductive system-related characterizations and/or therapy determinations; etc.);
improvements in data storage and retrieval (e.g., storing and/or retrieving female
reproductive system-related characterization models; storing specific models such as in
association with different users and/or sets of users, with different female reproductive
system-related conditions; storing microorganism datasets in association with user
accounts; storing therapy monitoring data in association with one or more therapies
and/or users receiving the therapies; storing features, female reproductive system-
related characterizations, and/or other suitable data in association with a user, set of
users, and/or other entities to improve delivery of personalized characterizations
and/or treatments for the female reproductive system-related conditions, etce.), and/or

other suitable improvements to technological areas.

[0058] Fourth, specific examples of the technology can amount to an inventive
distribution of functionality across components including a sample handling system, a
female reproductive system-related characterization system, and a plurality of users,
where the sample handling system can handle substantially concurrent processing of
biological samples (e.g., in a multiplex manner) from the plurality of users, which can

be leveraged by the female reproductive system-related characterization system in
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generating personalized characterizations and/or therapies (e.g., customized to the
user's microbiome such as in relation to the user's dietary behavior, probiotics-
associated behavior, medical history, demographic characteristics, other behaviors,

preferences, ete.) for female reproductive system-related conditions.

[0059] Fifth, specific examples of the technology can improve the technical fields
of at least genomics, microbiology, microbiome-related computation, diagnostics,
therapeutics, microbiome-related digital medicine, digital medicine generally,
modeling, and/or other relevant fields. In an example, the technology can model and/or
characterize different female reproductive system-related conditions, such as through
computational identification of relevant microorganism features (e.g., which can act as
biomarkers to be used in diagnoses, facilitating therapeutic intervention, etc.) for
female reproductive system-related conditions. In another example, the technology can
perform cross-condition analysis to identify and evaluate cross-condition microbiome
features associated with (e.g., shared across, correlated across, etc.) a plurality of a
female reproductive system-related conditions {(e.g., diseases, phenotypes, etc.). Such
identification and characterization of microbiome features can facilitate improved
health care practices (e.g., at the population and individual level, such as by facilitating
diagnosis and therapeutic intervention, eic.), by reducing risk and prevalence of
comorbid and/or multi-morbid female reproductive system-related conditions (e.g.,
which can be associated with environmental factors, and thereby associated with the
microbiome, ete.). In specific examples, the technology can apply unconventional
processes {e.g., sample processing processes; computational analysis processes; etc.),

such as to confer improvements in technical fields.

[0060] Sixth, the technology can leverage specialized computing devices (e.g.,
devices associated with the sample handling system, such as next-generation
sequencing systems; female reproductive system-related characterization systems:
therapy facilitation systems; etc.) in performing suitable portions associated with

embodiments of the method 100 and/or system 200.

{0061} Specific examples of the technology can, however, provide any suitable
improvements in the context of using non-generalized components and/or suitable
components of embodiments of the system 200 for female reproductive system-related
characterization, microbiome modulation, and/or for performing suitable portions of

embodiments of the method 100.
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[6082] Portions of the embodiments of the method 106 can enable, provide,
facilitate analyses for, include, and/or be associated with a women’s health assay that
can combine one or more of: self-sampling, sequencing-based HPV detection and
genotyping, microbiome analysis (e.g., vaginal microbiome analysis, etc.}, and/or STI-
associated pathogen detection,

[0063] In a specific example, de-identified cervicovaginal swab specimens of
known STT pathogen status can be obtained {e.g., including samples reported to be
positive for C. trachomatis and negative for N. gonorrhoeae, and including samples
reported to be negative for C. trachomatis and positive for N. gonorrhoeae; etc.}, where
each sample can be tested in replicates for DNA extraction, 168 rRNA gene
amplification, target identification, and/or other suitable processes (e.g., described
herein).

[0064] In variations, microorganism targets for a women's health assay (e.g., as
shown in Table 1; as shown in FIG. 6; etc.) can be determined, such as through in sifico
analyses. In an example, third party sources (e.g., database, clinical literature, scientific
literature, sources related to vaginal health, etc.) can be analyzed, such as where
relevant associations between female reproductive system-related conditions and
microorganism taxa {(e.g., vaginal microbiota, etc.) can be filtered based on selecting
associations with high statistical significance that were found in hamans subjects (e.g.,
as opposed to laboratory animals and/or bioreactors, etc.), and/or performed on
case/control, cohorts or randomized stodied population. In silico analyses can
additionally or alternatively inchude determining performance metrics for identification
of each taxa (e.g., sensitivity, specificity, positive and negative predictive value, etc.},
such as where sequences assigned to each taxon in a microorganism database (e.g.,
SILVA database, ete.) can be considered as real positives for that taxon; and assuming
amplification with up to two mismatches with the primers used, sequences for each taxa
can be identified that would produce an amplicon, and evaluation can be performed
whether the amplicon is unique to the taxon of interest (11) or also shared by sequences
from different taxa (dt), where the number of true positives (TP), true negatives (TN},
false positives (FP) and false negatives (FN) can be computed for different tolerance
ratios for the quotient dt/ti, such as for assessing tn stlico performance metrics (e.g., as
shown in FIG. 13; where specificity = TN / (TN + FP); sensitivity = TP / (TP + FN);
positive predictive value (PPV) = TP / (TP + FP); and negative predictive value (NPV) =
TN / (TN + FN); based on a cutoff of g0% (vertical line); etc.). In a specific example, out
of a set of bacterial targets initially selected, 32 targets (and/or other suitable number of
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targets) can be selected for a women's health assay, such as based on threshold
performance metrics {e.g., all four in silico performance metrics above g0%), such as
targets described in Table 1.

(00865} In variations, HPV targets (e.g., high risk HPV (hrHPV) and/or low risk
HPV (IrHPV) targets; etc.) can additionally or alternatively be included in a women’s
health assay (e.g., in addition to determined bacterial targets, etc.). In an example, HPV
targets can be selected based on associations with cervical cancer lesions and/or genital
warts {e.g., as shown in Table 1, etc.). Determining HPV targets for inclusion can be
based one or more of: HPV reference genomes (e.g., obtained from relevant databases
siich as a PaVE database; etc.), sequence recognizability (E.g., using only revised and
recognized sequences; 180 HPV genomes), in silico analyses (e.g., i silico PCR
amplification using a set of 15 forward and 6 reverse primers, such as primers described
herein, targeting the Li gene and allowing up to 4 mismatches and/or any suitable
number of mismatches between primers and target sequences, such as leading to L1
genes from 118 HPV genomes being able to be amplified in sifico; ete.), associations
with female reproductive system-related conditions (e.g., determining 19 HPV genomes,
including 14 hrHPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 50, 66, 68} and 5
IrHPV types (6, 11, 42, 43, 44) based on associations; etc.); and/or other suitable
criteria. In examples, to evaluate the performance metrics for identification of the HPV
targets, sequences of the L1 segment of HPV genomes from databases (e.g., NCBI
database; ete.) can be used; the search can be filtered to sequences with length in the
range 1,500-10,000 bp (and/or other suitable lengths) and with correct assignment of
the type of the HPV (e.g., 4177 sequences); the sequences can be amplified in silico
using primers {e.g., described herein), which can generate an amplicon set (e.g., 161,368
amplicons, etc.); where the sequences can be mapped using any suitable mapping
approaches (e.g., VSEARCH at 95% of identity against an HPV amplicon reference
database including the amplicons produced by the reference genomes in PaVE for the
19 HPV types and/or other suitable types, etc.) for the determined HPV targets. In
examples, performance metrics can be calculated in a manner analogous to calculation
of performance metrics for 16S rRNA gene targets and/or other suitable targets. In a
specific example, correct assignment of an amplicon (e.g., NCBI amplicon, etc.) against
the reference can be counted as a true positive, and an incorrect assignment can be
considered as a false negative, and where false negatives can be considered for the
genomes (e.g., from NCBI, etc.) that the primers could not amplify. In a specific
example, targets (e.g., 19 HPV types, etc.) can be obtained for targets with performance
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metrics for sensitivity, specificity, positive predictive value (PPV} and/or negative
predictive values (NPV) above a threshold (e.g., 90%, etc.), such as shown in Table 6.

[0066] In variations, the method 100 can include sample processing specific for
the women’s health assay and/or other suitable components. In an example, the
determining a microorganism dataset (e.g., performing sample processing for
determining a microorganism dataset; etc.) can include performing first primer-based
amplification for bacterial targets associated with the at least one female reproductive
systemn-related condition; and performing second primer-based amplification for HPV
targets associated with the at feast one female reproductive system-related condition. In
an example, the HPV targets can include at least one of HPV types 42, 39, 56, 35, 66, 33,
and 42, and where performing the second primer-based amplification for the HPV
targets includes performing the second primer-based amplification with at least one of a
first HPV-associated primer and a second HPV-associated primer, where the first HPV-
associated primer  includes a first primner sequence including
CGTCCTAAAGGGAATTGATC, and where the second HPV-associated primer includes a
second primer sequence inclading GCACAAGGCCATAATAATGG. In examples, DNA i3
extracted from vaginal samples (and/or other suitable samples; samples collected from
provided sampling kits; ete.), pools thereof, and/or sDNA dilutions, such as in tubes
and/or other suitable containers including lysis/stabilization buffer. In examples, for
168 rRNA gene amplification, extracted DNA is used as input of a one-step PCR
protocol to amplify the V4 variable region of the 165 rRNA gene, where the PCR can
include universal primers 515F and 806R {and/or any suitable primers), both with
sample-specific indices and Humina tags and/or other suitable tags for facilitating
sequencing; where PCR can be performed as described herein, and where following
amplification, DNA can be pooled by taking the same volume from each reaction. In
examples, for HPV target amplification, extracted DNA can be used as the input of a
PCR protocol to amplify the HFV L1 gene; to each sample, sSDNA with a randomized
HPV type 16 sequence was added as an internal positive control; the first PCR mix
CGTCCTAAAGGGAATTGATC, and HPV_PCMY11-CvJJ_Reverse: 5
CACAAGGCCATAATAATGG, as shown in Table g, etc.), where the primers can include
sequencing adaptor regions; where the PCR products from the first amplification round
can be used as input for a second PCR step including sample-specific forward and
reverse indices and Hlumina tags (and/or other suitable tags for facilitating sequencing;
etc.); where PCR products from the second step can be pooled for sequencing. In
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examples, libraries {e.g., The 168 rRNA gene and HPV PCR consolidated library pools,
etc.) can be separately quantified {e.g., by gPCR using the KAPA Library Quant Kii (Bio-
Rad iCycler gPCR Mix) and a BioRad Myi(QQ iCycler, etc.). In examples, sequencing of
libraries can be performed with any suitable sequencing technologies {e.g., in a paired-
end modality on the Hlumina NextS8eq 500 platform rendering 2 x 150 bp paired-end
sequences, efc.).

[8067] In variations, the method 100 can include processing sequencing outputs
{and/or other suitable processes for facilitating characterization processes; ete.). In
examples, for bacterial targets (and/or other suitable targets), after sequencing,
demultiplexing of reads according to sample-specific barcodes can be performed (e.g.,
using Hlumina’s BCL2FAST( algorithm, etc.); reads can be filtered using an average (-
score > 30; forward and reverse 168 rRNA gene reads can be appended together after
removal of primers and any leading bases, and clustered (e.g., using Swarm algorithm;
using a distance of one nucleotide and the “fastidicus” and “usearch-abundance” flags;
etc.); where the most abundant sequence per cluster can be considered the real
biological sequence and can be assigned the count of all reads in the cluster; where the
representative reads from all clusters can be subjected to chimera removal {e.g., using
the VSEARCH algorithm, ete.); and where reads passing all above filters (filtered reads)
can be aligned {e.g., using 100% identity over 100% of the length against the true
positive 165 rRNA gene sequences identified in silico from SILVA for each of the targets
identified for the women’s health assay, such as g2 taxonomic groups described in Table
1, FIG. 6, ete.). In examples, the relative abundance of each taxon can be determined by
dividing the count linked to that taxa by the total number of filtered reads.

[0068] In examples, for HPV targets {and/or other suitable targets), after
sequencing, sequencing reads can be demultiplexed (e.g., using BCL2FASTQ, etc.);
primers can be removed (e.g., using cutadapt, ete.); reads can be removed with a length
fess than 125 bp, and a mean quality score below 30 (e.g., using Trimmomatic; etc.);
forward and reverse paired reads can be joined {e.g., using scripts; etc.) and converted
to a fasta file and/or other suitable file; identical sequences can be merged and written
to a file (e.g., in fasta format) and sorted by decreasing abundance {e.g., using
VSEARCH, etc.); target sequences {e.g., in the fasta files, etc.}) can be compared to
database sequences (e.g., fasta-formatted query database sequences (19 HPV target
sequences); using the global pairwise alignment option with VSEARCH; using 95
percent sequence identity; etc.) to obtain the counts for each HPV type within a

different sample. In examples, the HPV portion of the women’s health assay can be
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considered positive if the number of sequence reads assigned to the specific HPV types
was above the threshold at the limit of detection, and greater than a previously defined
cutoff, where, to set this cutoff, normalization steps can be employed. In a specific
example, normalization steps can include in stfico PCR amplification, where a different
number of combinations of primers amplify different HPV targets (e.g. HFV16 is
amplified using 66 different combinations, while HPV43 is amplified with 10
combinations), reflecting the sequence variability within the primer binding site among
HPVs, which can mean that the spiked-in internal control and the target HPV have
different amplification efficiencies; and to avoid this bias, the internal control (which
has the primer sites for HPV16) is normalized for the amplification factor (nuomber of
primer combinations that generate an amplicon) of each HPV type; and the number of
HPV-assigned reads can be divided by the total namber of normalized reads assigned to
the spike, and a sample was considered HPV-positive if that ratio was above 0.1 (e.g.,
which can correspond to approximately 500 target molecules, etc.).

[0069] In variations, the method 100 can include evaluating intra- and/or inter-
run precision. In examples, intra-run technical repeatability can be assessed by
including replicates (e.g., ¢ replicates, etc.) of the same vaginal pool {e.g., including 96
vaginal samples derived from 11 individuals} into the same DNA extraction, 165 rRNA
gene amplification, and sequencing run. In examples, the experiment can be repeated in
a second sequencing run to vield another set of replicate samples (e.g., 9 replicates)
analyzed within the same run. Additionally or alternatively, inter-run technical
reproducibility can be evaluated by processing replicates of a set of vaginal samples on
different days by different operators (e.g., 3 replicates of a set of 18 vaginal sampleson 3
different days by 3 different operators; ete.), where sarples included in the analysis can
include those with least 10,000 reads (e.g., and where at least two of the three replicates
were present, ete.). In examples, comparison of the results, both intra~ and inter-run,
can be performed using the raw counts of the assay targets (e.g., 32 bacterial species-
and genus-level targets, ete.), and data can be and visualized (e.g., using Principal
Coordinates Analysis (PCoA), etc.), such as based on a distance matrix calculated using
the Bray-Curtis method.

[8070] In variations, the method 100 can include determining limits of detection
(LOD) for one or more targets (e.g., of the women’s health assay; etc.). In examples, for
each bacterial target, the LOD can be determined by combining different dilutions of
pools of sDNAs, followed by DNA extraction, amplification of the V4 region of the 165
rRNA gene using broad range primers, and sequencing, where the LOB can be set as the
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average number of reads in blank wells (e.g., 77 blank wells; 18.57 reads} plus standard
deviations {e.g., 1.65 standard deviations; 29.70 reads); where the results can be used to
calculate the threshold of identification for each taxon as the LOR + 1.65 standard
deviations (48.27) plus the standard deviation of the taxon ai LOD * 1.65 {e.g., as shown
in Table 10). In a specific example, for the 32 bacterial taxa targeted by a women’s
health assay, the threshold related to LODs can be in the range 49.0 to 65.2 reads (e.g.,
as shown in Table 10). In examples, to determine the LOD for HPV targets, different
dilutions of pools of sDNAg were mixed as done for the bacterial targets; and the
molecules were then amplified, sequenced, and analyzed by bicinformatics processes
described herein (e.g., HPV bioinformatics pipeline. Ete.). In a specific exarnple, for
HPV targets for a women’s health assay, the threshold related to LODs can be in the
range 40.8 to 224.8 reads {(e.g., as shown in Table 11). In a specific example, LODs for
sDNAs representing bacterial and viral targets can be determined, such as shown in
FIG. 12A~12B (e.g., where dilutions of two pools of sDNAs were mixed in different
amounts, and microbial targets were amplified and sequenced; for each dilution and
target, the relative abundance in samples with 10,000 reads or more are shown; where
FIG. 12A includes LODs of bacterial targets; and FIG. 12B includes LOD of HPV targets;
and for each dilution and HPV type, the relative abundance in samples with 10,600
reads or more are shown; etc.).

[0071] In variations, the method 100 can include evaluating intra- and/or inter-
run variability {e.g., as shown in FIG. 14). In examples, infra-run techunical variability
can be evaluated in a combined set of replicates (e.g., 18 replicates, etc.} of the same
vaginal pool. In a specific example, each of which yielded 10,000 reads or more. In
examples, ordination plots of both genus and species level bacterial cormmunities (e.g.,
as shown in FIG. 14) can show a tight clustering of intra-run technical replicates,
indicating that within a single sequencing run, results generated by the laboratory
process and the bioinformatics analysis were consistent.

[6072] In examples, for inter-run analysis, a total set of groups {e.g., 11 groups) of
replicates {at least two samples) can be analyzed for passing the filtering criteria (over
10,000 reads). In a specific example, the PCoA visualization at genus and species level
shows a dispersion of the different samples, but with a dustering according to the
respective replicates {e.g., as shown in FIG. 14), which can suggest that there is limited
within-sample variation when the same samples are processed on different days by
different operators.

(0073} In variations, healthy microorganism abundance ranges can be
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determined for a wornen’s health assay. In a specific example, for determination of the
healthy ranges of the bacterial targets (e.g., 32 bacterial targets described in Table 1), a
set of vaginal specimens, each from a different woman (e.g., average age 48.4 £ 15.6
vears) can be selected, such as based on completion of a voluntary health survey and/or
no report of one or more female reproductive system-related conditions including one
or more of: bacterial vaginosis, cervical cancer, genital herpes or warts, urinary tract
infection, or infection with HFV, C. trachomatis, T. pallidum, yeast infection, and/or
other suitable conditions, and/or based on reporting of no antibiotic usage in a time
period {e.g., six months} prior to sampling.

[0074] However, portions of the embodiments of the method 100, such as for
enabling, providing, facilitate analyses for, and/or otherwise being associated with a

women’s health assay, can be performed in any suitable manner.

3.1 Petermining a microorganism dataset.

[0075] Embodiments of the method 100 can include Block S110, which can
include determining a microorganism dataset (e.g., microorganism sequence dataset,
microbiome composition diversity dataset such as based upon a microorganism
sequence dataset, microbiome functional diversity dataset such as based upon a
microorganism sequence dataset, etc.) associated with a set of users S110. Block S0
can function to process samples (e.g., biological samples; non-biclogical samples; an
aggregate set of samples associated with a population of subjects, a subpopulation of
subjects, a subgroup of subjects sharing a demographic characteristic and/or other
suitable characteristics; a user sample; etc.), in order to determine compositional,
functional, pharmacogenomics, and/or other suitable aspects associated with the
corresponding microbiomes, such as in relation to one or more fermnale reproductive

system-related conditions.

(6076} Compositional and/or functional aspects can include one or more of
aspects at the microorganism level (and/or other suitable granularity), including
parameters related to distribution of microorganisms across different groups of
kingdoms, phyla, classes, orders, families, genera, species, subspecies, strains, and/or
any other suitable infraspecies taxon {(e.g., as measured in total abundance of each
group, relative abundance of each group, total number of groups represented, etc.).

Compositional and/or functional aspects can also be represented in terms of
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operational taxonomic units (OTUs). Compositional and/or functional aspects can
additionally or alternatively include compositional aspects at the genetic level (e.g.,
regions determined by multilocus sequence typing, 168 sequences, 188 sequences, [TS
sequences, other genetic markers, other phylogenetic markers, ete.}. Compositional and
functional aspects can include the presence or absence or the quantity of genes
associated with specific functions (e.g. enzyme activities, transport functions, immune
activities, etc.). Qutputs of Block S110 can thus be used to facilitate determination of
microbiome features {e.g., generation of a microorganism sequence dataset usable for
identifying microbiome features; etc.) for the characterization process of Block 5130
and/or other suitable portions of embodiments of the method 100 {(e.g., where Block
8110 can lead to cutputs of microbiome composition datasets, microbiome functional
datasets, and/or other suitable microorganisra datasets from which microbiome
features can be extracted, etc.), where the features can be microorganism-based (e.g.,
presence of a genus of bacteria), genetic-based (e.g., based upon representation of
specific genetic regions and/or sequences), functional-based {e.g., presence of a specific

catalytic activity), and/or any other suitable microbiome features.

(0077} In a variation, Block S110 can include assessment and/or processing based
upon phylogenetic markers {e.g., for generating microorganism datasets, efc.) derived
from bacteria and/or archaea in relation to gene families associated with one or more
of: ribosomal protein Sz, ribosomal protein S3, ribosomal protein 83, ribosomal protein
37, ribosomal protein S8, ribosomal protein 89, ribosomal protein Si0, ribosomal
protein Si1, ribosomal protein Si2/S23, ribosomal protein Si13, ribosomal protein
S15P/813e, ribosomal protein Sty, ribosomal protein 819, ribosomal protein Li,
ribosomal protein Lz, ribosomal protein L3, ribosomal protein Lg/Lie, ribosomal
protein L5, ribosomal protein L6, ribosomal protein Li1o, ribosomal protein Lit,
ribosomal protein Ligb/Lzze, ribosomal protein Li5, ribosomal protein Li6/L10FE,
ribosomal protein La8P/LsE, ribosomal protein L22, ribosomal protein L24, ribosomal
protein L2s/L23, ribosomal protein L2g, translation elongation factor EF-2, translation
initiation factor IF-2, metalloendopeptidase, fth signal recognition particle protein,
phenylalanyl-tRNA synthetase beta subunit, phenylalanyl-tRNA synthetase alpha
subunit, tRNA pseudouridine synthase B, Porphobilinogen deaminase, ribosomal
protein L13, phosphoribosylformylglycinamidine cyclo-ligase, and ribonuclease HIL
Additionally or alternatively, markers can include target sequences (e.g., sequences

associated with a microorganism taxonomic group; sequences associated with
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functional aspects; sequences correlated with female reproductive system-related
conditions; sequences indicative of user responsiveness to different therapies;
sequences that are invariant across a population and/or any suitable set of subjects,
such as to facilitate multiplex amplification using a primer type sharing a primer
sequence; conserved sequences; sequences including mutations, polymorphisms;
nucleotide sequences; amino acid sequences; etc.), proteins {e.g., serum proteins,
antibodies, etc.), peptides, carbohydrates, lipids, other nucleic acids, whole celis,
metabolites, natural products, genetic predisposition biomarkers, diagnostic
biomarkers, prognostic biomarkers, predictive biomarkers, other molecular
biomarkers, gene expression markers, imaging biomarkers, and/or other suitable
markers. However, markers can include any other suitable marker(s) associated with
microbiome composition, microbiome functionality, and/or female reproductive

system-related conditions.

(8078} Characterizing the microbiome composition and/or functional aspects for
each of the aggregate set of biological samples thus preferably includes a combination of
sample processing techniques {(e.g., wet laboratory techniques; as shown in FIG. 21),
including, but not limited to, amplicon sequencing (e.g., 168, 188, I'TS), UMIs, 3 step
PCR, CRISPR, use of primers, and/or computational techniques (e.g., utilizing tools of
bioinformatics), to quantitatively and/or qualitatively characterize the microbiome and
functional aspects associated with each biological sample from a subject or population

of subjects.

(0079} In variations, sample processing in Block S110 can include any one or
more of: lysing a biclogical sample, disrupting membranes in cells of a biological
sample, separation of undesired elements (e.g., RNA, proteins} from the biological
sample, purification of nucleic acids (e.g., DNA) in a biological sarple, amplification of
nucleic acids from the binlogical sample, further purification of amplified nucleic acids
of the biclogical sample, and sequencing of amplified nudeic acids of the biclogical
sample. In an example, Block 8110 can include: collecting biological samples from a set
of users {e.g., biological samples collected by the user with a sampling kit inclading a
sample container, etc.), where the biclogical samples include microorganism nucleic
acids associated with the female reproductive system-related condition (e.g.,
microorganism nucleic acids including target sequences correlated with a female
reproductive system-related condition; etc.). In another example, Block S110 can

include providing a set of sampling kits to a set of users, each sampling kit of the set of
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sampling kits including a sample container {e.g., including pre-processing reagents,
sach as lysing reagents; etc.} operable to receive a biological sample from a user of the

set of users.

(60807 In variations, lysing a biological sample and/or disrupting membranes in
cells of a biological sample preferably includes physical methods (e.g., bead beating,
nitrogen decompression, homogenization, sonication), which omit certain reagents that
produce bias in representation of certain bacterial groups upon sequencing.
Additionally or alternatively, lysing or disrupting in Block 5110 can involve chemical
methods (e.g., using a detergent, using a solvent, using a surfactant, etc.). Additionally
or alternatively, lysing or disrupting in Block 5110 can involve biological methods. In
variations, separation of undesired elements can include removal of RNA using RNases
and/or removal of proteins using proteases. In variations, purification of nucleic acids
can include one or more of: precipitation of nucleic acids from the biological samples
(e.g., using alcohol-based precipitation methods), liquid-liquid based purification
techniques (e.g., phenol-chloroform extraction), chromatography-based purification
techniques (e.g., column adsorption), purification techniques involving use of binding
moiety-bound particles (e.g.,, magnetic beads, buoyant beads, beads with size
distributions, ultrasonically responsive beads, ete.) configured to bind nucleic acids and
configured to release nucleic acids in the presence of an elution environment (e.g.,
having an elution sclution, providing a pH shift, providing a temperature shift, etc.),

and any other suitable purification techniques.

(0081} In variations, amplification of purified nucleic acids can include one or
more of: polymerase chain reaction (PCR}-based techniques (e.g., solid-phase PCR, RT-
PCR, gPCR, multiplex PCR, touchdown PCR, nanoPCR, nested PCR, hot start PCR,
ete.), helicase~-dependent amplification (HDA), loop mediated isothermal amplification
(LAMP), self-sustained sequence replication (3SR), nucleic acid sequence based
amplification (NASBA), strand displacement amplification (SDA), rolling circle
amplification (RCA), ligase chain reaction (LCR), and any other suitable amplification
technique. In amplification of purified nucleic acids, the primers used are preferably
selected to prevent or minimize amplification bias, as well as configured to amplify
nucleic acid regions/sequences {e.g., of the 16S region, the 188 region, the ITS region,
etc.) that are informative taxonomically, phylogenetically, for diagnostics, for
formulations (e.g., for probiotic formulations), and/or for any other suitable purpose.

Thus, universal primers (e.g., a F27-R338 primer set for 168 RNA, a F515-R806 primer
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set for 168 RNA, etc.) configured to aveid amplification bias can be used in
amplification. Additionally or alternatively include incorporated barcode sequences
and/or UMIs specific to biological samples, to users, to female reproductive system-
related conditions, to taxa, to target sequences, and/or to any other suitable
components, which can facilitate a post-seguencing identification process (e.g., for
mapping sequence reads to microbiome composition and/or microbiome function
aspects; ete.}). In a specific example, applying primers can include amplifying 168 genes
(e.g., genes coding for 165 rRNA} with universal V4 primers (e.g., 5i5F:
GTGCCAGCMGUCGCGGTAA  and  806R: GGACTACHVGGGTWTCTAAT), other
suitable primers associated with variable {e.g., semi-conserved hypervariable regions,
etc.) regions {e.g., V1-V8 regions), and/or any other suitable portions of RNA genes.
Primers used in variations of Block S110 can additionally or alternatively include
adaptor regions configured to cooperate with sequencing techniques involving
complementary adaptors {(e.g., Hlumina Sequencing). Additionally or alternatively,
Block 8110 can implement any other step configured to facilitate processing (e.g., using
a Nextera kit). In a specific example, performing amplification and/or sample
processing operations can be in a multiplex manner (e.g., for a single biclogical sample,
for a pluarality of biological samples across multiple users; ete.). In another specific
example, performing amplification can include normalization steps to balance libraries
and detect all amplicons in a mixture independent of the amount of starting material,

siich as 3 step PCR, bead based normalization, and/or other suitable techniques.

[8082] In variations, sequencing of purified nucleic acids can include methods
involving targeted amplicon sequencing, implementing techniques including one or
more of: sequencing-by-synthesis techniques (e.g.,, IHumina sequencing), capillary
sequencing techniques {e.g., Sanger sequencing), pvrosequencing techniques, and

nanopore sequencing techniques {e.g., using an Oxford Nanopore technique).

[6083] In a specific example, arplification and sequencing of nucleic acids from
biological samples of the set of biological samples includes: solid-phase PCR involving
bridge amplification of DNA fragments of the biological samples on a substrate with
oligo adapters, where amplification involves primers having a forward index seguence
(e.g., corresponding to an Hlumina forward index for MiSeq/NextSeq/HiSeq
platforms), a forward barcode sequence, a transposase sequence {e.g., corresponding to
a transposase binding site for MiSeq/NextSeq/HiSeq platforms), a linker (e.g., a zero,

one, or two-base fragment configured to reduce homogeneity and improve sequence
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results), an additional random base, UMIs, a sequence for targeting a specific target
region {e.g., 168 region, i8S region, TS region), a reverse index sequence (e.g.,
corresponding to an Ilhumina reverse index for MiSeq/HiSeq platforms), and a reverse
barcode sequence. In the specific example, sequencing can include Hlumina sequencing
{(e.g., with a HiSeq platform, with a MiSeq platform, with a NextSeq platform, etc.)
using a sequencing-by-synthesis technique. In another specific example, the method
100 can include: identifying one or more primer types compatible with one or more
genetic targets associated with one or more female reproductive system-related
conditions (e.g., a biomarker of the one or more female reproductive system-related
conditions; positively correlated with; negatively correlated with; causative of; etc.);
determining a microorganism dataset (e.g., microorganism sequence dataset; such as
with a next-generation sequencing system; etc.) for one or more users {e.g., set of
subjects) based on the one or more primer types (e.g., based on primers corresponding
to the one or more primer types, and on the microorganism nucleic acids included in
collected biological samples, etc.), such as through fragmenting the microorganism
nucleic acids, and/or performing a singleplex amplification process and/or a multiplex
amplification process for the fragmented microorganism nucleic acids based on the one
or more identified primer types (e.g., primers corresponding to the primer types, etc.)
compatible with the one or more genetic targets associated with the female reproductive
systermn-related condition; and/or promoting {e.g., providing), based on a female
reproductive system-related characterization derived from a microorganism dataset, a
therapy for the user condition (e.g., for the female reproductive system-related
condition; enabling selective modulation of a microbiome of the user in relation to at
least one of a population size of a desired taxon and a desired microbiome function,
etc.). In a specific example, where determining the microorganism dataset can include
generating amplified microorganism nucleic acids through at least one of a singleplex
amplification process and a multiplex amplification process for the microorganism
nucleic acids; and determining, with a next-generation sequencing system, the

microorganism dataset based on the amplified microorganism nucleic acids.

(0084} In examples, the biclogical samples can correspond to a one or more
collection sites including at least one of a gut collection site (e.g., corresponding to a
body site type of a gut site), a skin collection site (e.g., corresponding to a body site type
of a skin site), a nose collection site {e.g., corresponding to a body site type of a nose

site}, a mouth collection site (e.g., corresponding to a body site type of a mouth site),
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and a genitals collection site (e.g., corresponding to a body site type of a genital site). In
a specific example, determining a microorganism dataset (e.g., microorganisim sequence
dataset, etc.) can include identifying a first primer type compatible with a first genetic
target associated with one or more female reproductive system-related conditions and a
first coliection site of the set of collection sites; identifying a second primer type
compatible with a second genetic target associated with the one or more female
reproductive system-related conditions and a second collection site of the set of
collection sifes; and generating the microorganism dataset for the set of subjects based
on the microorganism nucleic acids, the first primers corresponding to the first primer

type, and second primers corresponding to the second primer type.

[6085] In variations, primers {e.g., of a primer type corresponding to a primer
sequence; etc.) used in Block S110 and/or other suitable portions of embodiments of the
method 100 can include primers associated with protein genes {(e.g., coding for
conserved protein gene sequences across a plurality of taxa, such as to enable muldtiplex
amplification for a plurality of targets and/or taxa; etc.). Primers can additionally or
alternatively be associated with female reproductive system-related conditions (e.g.,
primers compatible with genetic targets including microorganism sequence biomarkers
for microorganisms correlated with female reproductive system-related conditions;
ete.), microbiome composition features {(e.g., identified primers compatible with a
genetic target corresponding to microbiome composition features associated with a
group of taxa correlated with a female reproductive system-related condition; genetic
sequences from which relative abundance features are derived ete.}, functional diversity
features, supplementary features, and/or other suitable features and/or data. Primers
{and/or other suitable molecules, markers, and/or biclogical material described herein)
can possess any suitable size {e.g., sequence length, number of base pairs, conserved
sequence length, variable region length, efc.). Additionally or alternatively, any suitable
number of primers can be used in sample processing for performing characterizations
{(e.g., female reproductive system-related characterizations; etc.), improving sample
processing (e.g., through reducing amplification bias, etc.), and/or for any suitable
purposes. The primers can be associated with any suitable number of targets,
sequences, taxa, conditions, and/or other suitable aspects. Primers used in Block Siio
and/or other suitable portions of embodiments of the method 100 can be selected
through processes described in Block 5116 (e.g., primer selection based on parameters

used in generating the taxonomic database} and/or any other suitable portions of
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embodiments of the method 100. Additionally or alternatively, primers (and/or
processes associated with primers) can include and/or be analogous to that described in
U.S. App. No. 14/919,614, filed 21-OCT-2015, which is herein incorporated in its
entirety by this reference. However, identification and/or usage of primers can be

configured in any suitable manner.

(0086} Some variations of sarple processing can include further purification of
amplified nucleic acids {e.g., PCR products) prior to sequencing, which functions to
remove excess amplification elements (e.g., primers, dNTPs, enzymes, salts, ete.). In
examples, additional purification can be facilitated using any one or more of:
purification kits, buffers, alcohols, pH indicators, chaotropic salts, nucleic acid binding

filters, centrifugation, and/or any other suitable purification technique.

[0087] In variations, computational processing in Block 8110 can include any one
or more of: identification of microbiome-derived sequences (e.g., as opposed to subject
sequences and contaminants), alighment and mapping of microbiome-derived
sequences (e.g., alignment of fragmented sequences using one or more of single-ended
alignment, ungapped alignment, gapped alignment, pairing), and generating features
associated with (e.g., derived from) compositional and/or functional aspects of the

microbiome associated with a bioclogical sample.

[6088] Identification of microbiome-derived sequences can include mapping of
sequence data from sample processing to a subject reference genome (e.g., provided by
the Genome Reference Consortium}, in order to remove subject genome-derived
sequences. Unidentified sequences remaining after mapping of sequence data to the
subject reference genome can then be further clustered into operational taxonomic
units (OTUs) based upon sequence similarity and/or reference-based approaches (e.g.,
using VAMPS, using MG-RAST, using QUME databases), aligned (e.g., using a genome
hashing approach, using a Needleman-Wunsch algorithm, using a Smith-Waterman
algorithim}, and mapped to reference bacterial genomes {e.g., provided by the National
Center for Bictechnology Information), using an alignment algorithm (e.g., Basic Local
Aligniment Search Tool, FPGA accelerated alignment tool, BWT-indexing with BWA,
BWT-indexing with SOAP, BWT-indexing with Bowtie, etc.). Mapping of unidentified
sequences can addifionally or alternatively include mapping to reference archaeal

genomes, viral genomes and/or eukaryotic genomes. Furthermore, mapping of taxa can
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be performed in relation to existing databases, and/or in relation to custom-generated

databases.

[0089] Any suitable processes described in Block S120 can be performed in a
multiplex manner for any saitable number of biological samples. In an example, Block
S120 can include barcoding a plurality of samples with forward and reverse indexes
(e.g., unique combinations), sequencing the plurality of saraples in a multiplex manner;
and, after sequencing, demultiplexing the samples corresponding to different users
(e.g., with a BCL2FASTQ algorithm, etc.). Additionally or alternatively, any number of
instances of portions of Block S110 can be performed at any suitable time and
frequency. However, processing biological samples, determining mmicroorganism
datasets, and/or other associated aspects can be performed in any suitable manner
analogous to that described in U.S. Application No. 16/047,840 filed 27-JUL-2018,

which is herein incorporated in its entirety by this reference.

0090 However, processing biological samples, generating a microorganism
& &

dataset, and/or other associated aspects can be performed in any suitable manner.

Determining a Microorganism Dataset Associated with One or More

Female Reproductive System-Related Conditions

[0091] Embodiments of the method 100 can include determining a
microorganism  dataset S110, which can additionally or alternatively include
determining a microorganism dataset associated with one or more female reproductive

system-related conditions 5115.

(0092} In wvariations, determining a microorganism dataset can include
determining a microorganism dataset associated with HPV. In a specific example, HPV
detection (and/or other suitable analyses associated with female reproductive system-
related characterization, etc.) can be performed as described in FIG. 8: following self-
sampling by a user (e.g., at-home sample collection, ete.), with the sample collected in a
tube and/or other suitable container, is brought into a laboratory and accessioned; for
each sample, two separate sub-samples are generated and labeled, one for HPV
genotyping (and/or another existing HFV detection technology, e.g. a digene test) and
one for the 168 amplification; DNA in the samples is extracted uvsing a clinical

extraction pipeline {e.g., as shown in the FIG. 8); upon DNA extraction, approximately
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half the DNA (e.g., 50 ul) is removed to a new 96-well plate (and/or any suitable plate
and/or container}) by using an automated fluids controller {e.g., an automated liquid
handler} and/or other suitable device; the remainder of the DNA is used for 168 V4
amplification, consolidation, size selection, quantitation, and sequencing {e.g., vaginal
panel characterization pipeline; ); where such a specific example and/or other suitable
variants can ensure the detection of high-risk HPV (e.g., HPV types 16, 18, 26, 31, 33,
35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68a, 68b, 70, 73, 82, etc.} in addition to 168
microbiome diversity, such as through processing the microorganism dataset fo

determine features for use in female reproductive system-related characterizations.

[8093] In a specific example, HPV detection (and/or other suitable analyses
associated with female reproductive system-related characterization, etc.) can be
performed described in FIG. g: following self-sampling by a user {e.g., at-home sample
collection, etc.), with the sample collected in a tube and/or other suitable container, is
brought into a laboratory and accessioned; DNA in the samples is exiracted using a
clinical extraction pipeline {(e.g., as shown in FIG. 9); samples are extracted into a 96-
well plate (and/or any suitable plate and/or container) by using an automated fluids
controller (e.g., automated liquid handler) and/or other suitable device, with each well
representing a unique sample; upon extraction, the DNA is amplified in a 2-step PCR
{e.g., as shown in FIG. 10} using primers specific for the 165 V4 region (e.g., as shown in
FIG. 11) as well as primers targeting the L1 gene of HPV (e.g., as shown in FIG. 11);
where the first PCR amplifies the 165 V4 region and the L1 gene of multiple HPV
strains, while simultaneously adding Nextera adaptors; where the primers used for the
second PCR bind to the Nextera adaptors from the first PCR and add indexing barcodes
to distinguish each sample from one another, plus THumina P5/P7 adaptors; where the
165 V4 primers used for each reaction includes a single forward and reverse primer with
the same 165 priming site; however, the 168 primers differ from sample to sample
based on the stagger sequences inserted between the Nextera adaptor and the 163
priming site, which can function to add diversity to the amplicon library; and where, for
the HPV primers, a mix of forward and reverse primers are used that together can
amplify a large set of clinically relevant HPV strains including at least both low-risk and
high-risk.

[0094] In specific examples, such as for facilitating identification of bacterial
targets (e.g., for a women’s health assay), determining a microorganism dataset

associated with one or more female reproductive system-related conditions (and/or
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other suitable portions of embodiments of the method 100) can additionally or
alternatively include performing PCR on exiracted DNA (e.g., DNA exiracted following
approaches described in relation to collected vaginal samples} using a suitable set of ssDNA
oligonucleotide primers for amplifying a diverse array of 168 ribosomal RNA coding sequences;
where the primers can include one or more adapters {e.g., for lllumina sequencing, etc.), one or
more DNA barcodes for sample de-multiplexing, and/or other suitable components; PCR
reactions can then be cleaned with magnetic beads, and libraries can be generated, quantitated,
and/or loaded into one or more sequencing systems {e.g., an Hlumina sequencer, eic.); data is
de-multiplexed and analysed (e.g., using a bioinformatic pipeline, such as including portions of
embodiments of the method 100; ete); sequencing reads passing filters and assigned to
previously selected bacterial targets (e.g., through a characterization process) can be used in
determining one or more female reproductive system-related characterizations {eg., for

notification to the user, such as the user corresponding to the analyzed sample; ete.).

[0095] In specific examples, such as for facilitating identification of HPV targets (e.g.,
for a women’s heahth assay), determining a microorganism dataset associated with one or
more female reproductive system-related conditions {and/or other suitable portions of
embodiments of the method 100} can additionally or alternatively include: performing
PCR on exiracted DNA (e.g., DNA extracted following approaches described in relation
to collected vaginal samples) using a set of oligonucleotide primers associated with (e.g.,
targeting: designed against; complementary to; etc.) the L1 protein (and/or other suitable
targets) of 21 different strains of HPV (and/or any suitable tvpe and number of HPV strains);
where the primers can include universal adapter sequences at the 5 end; one or more synthetic
dsDNA spike molecules can additionally or alternatively be added 1o the PCR reaction {(and/or
added to any suitable components) at a known concentration (and/or any suitable
concentration); where the synthetic dsDNA spike molecules (e.g., sequences thereof) can be
amplified by the aforementioned primer set (and/or other suitable primers), and can include a
known scrambled mucleotide sequence with a stmilar ATGC composition to the 21 HPV targets
{and/or cther suitable targets) {e.g., similar sequence 10 a sequence region of the HPV targets
and/or cther suitable targets, etc.); PCR reactions are cleaned with magnetic beads, and then
subjected to a second PCR reaction with primers that anneal to the previously mentioned
universal adapter sequence, where the PCR products {e.g., after the second PCR step) include
all the necessary adapters for sequencing {e.g., [Humina sequencing, sic.}, and one or more
DNA barcodes for sample de-multiplexing; the second PCR reactions are then cleaned with
magnetic beads, and libraries are generated, quantitated, and/or loaded into one or more
sequencing systems {e.g., an Hlumina sequencer, etc.); data is de-multiplexed, filtered and

assigned using our bicinformatic pipeline (e.g., using a biocinformatic pipeline, such as
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including portions of embodiments of the method 100; etc.); where determining a female
reproductive system-related characterization can include determining a ratioc between the
number of sequencing reads assigned to one of the 21 natural HPV strains {(and/or other
suitable targets) versus the synthetic spike {e.g., the synthetic dsDPNA spike molecules);
performing the one or more ratio determinations for any suitable number of targets
and/or synthetic spikes; where the ratio(s} and/or sequencing reads can be used for the
female reproductive system-related characterization, which can be used to notifv one or
more users {e.g., a user corresponding to the analvzed sample) regarding HPV strain
status, such as depending on the magnitude of the calcidated rati(os) for HPV/spike sequencing
reads for each of the 21 detected strains {and/or other suitable targets). In a specific example,
determining the microorganism dataset can include performing a first primer-based
amplification for bacterial targets; performing a second primer-based amplification with a
set of components including: a set of primers associated with the L1 protein of the HPV
targets, and a set of synthetic dsDNA spike molecules of known concentration and
comprising known scrambled nucleotide sequences with similar ATGC composition to
at least one seguence region of the HPV targets; where the user microbiome features
can include one or more ratios of sequencing reads between the HPV targets and the set
of synthetic dsDNA spike molecules; and where determining the female reproductive
systemn-related characterization can include determining the female reproductive
system-related characterization for the user for the at least one female reproductive
svstem-related condition based on the at least one ratio of sequencing reads between

the HPV targets and the set of synthetic dsDNA spike molecules.

[0096] However, using synthetic spike molecules, barcodes, primers, and/or other
suitable components for facilitating microorganism  dataset and/or  characterization

determination can be performed in any suitable manner.

(0097} In variations, determining a microorganism dataset associated with one or
more female reproductive system-related conditions {(and/or any suitable portions of
embodiments of the method 100) can include one or more PCR approaches (e.g., as
shown in FIG. 10). In a variation, as shown in FIG. 10, a PCR approach can include 2-
step PCR corresponding to a multiplex PCR, where a single forward and reverse primer
specific for the 16S V4 region and the primers that can amplify the L1 gene of HPV are
combined in the same PCR reaction; following this PCR, in a 96-well format and/or
other suitable format, the samples can be cleaned by purification methods (e.g.,

magnetic beads; etc.) to remove PCR contaminants; and for the second step PCR, a
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constant volume can be used as a template for the second PCR, where this PCR can
include a single forward and reverse primer for each sample with unique indexing

barcodes using an automated fluids controller (e.g., an automated Hquid handler).

[6098] In a variation, as shown in FIG. 10, a PCR approach can include 2-step
PCR corresponding to a semi-plex PCR, where a single forward and reverse primer
specific for the 165 V4 region or primers that can aroplify the L1 gene of HPV are used
in different PCR reactions; following the PCR, in a ¢6-well format and/or other suitable
format, the samples are cleaned by purification methods (e.g., magnetic beads) and/or
any other suitable manner to remove PCR contaminants; for the second step PCR, a
constant volume from each of the first PCRs is combined and used as template for the
second PCR, where this PCR can incdlude a single forward and reverse primer for each
sample with unique indexing barcodes, and can be performed using an automated

fluids controller (e.g., an automated liquid handler).

[8099] In a variation, as shown in FIG. 10, a PCR approach can include a 2-step
PCR corresponding to a singleplex PCR, where a single forward and reverse primer
specific for the 168 V4 region or primers that can amplify the L1 gene of HPV are used
in different PCR reactions; following the PCR, in a 96-well format and/or other suitable
format, the samples can be cleaned by purification methods (e.g., magnetic beads)
and/or any other suitable manner to remove PCR contaminants; for the second PCR, a
constant volume from the first PCR is used as template for each of the second PCRs for
both 165 V4 and HPV, which are kept separate, where this PCR can include a single
forward and reverse primer with unique indexing barcodes for each sample or for each
PCR {e.g. 168 V4 or HPV), and can be performed using an autornated fluids controller

(e.g. an automated liquid handler).

1601007 Additionally or alternatively, Block S120 can implement any other 2-step
PCR methodology and/or other suitable PCR approach configured to facilitate

processing.

[00101] In variations, following a 2nd PCR stage (e.g., in 2-step PCR), the samples
can be normalized by bead-based purification, SYBR-based guantification, and/or other
suitable approaches, such that the same quantity of DNA from each sample (from a
total of up to five g6-well plates) can be consolidated. Additionally or alternatively, a
constant volume from each sample can be removed {e.g., from a total of up to five 96~

well plates) and transferred into a single tube to be consolidated, such as by using an
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automated fluids controller (e.g., an automated liquid handler). In examples, clean-up
of the consolidated amplicon Hbrary can include a column-based clean-up method, such
as the Zymo ‘Select-a-size DNA Clean & Concentrator’ to clean-up the PCR additives, as
well as to remove any primer dimers. In examples, clean-up of the consolidated
amplicon library can include use of magnetic beads to purify the consolidated library. In
examples, additional or alternative purification approaches can include one or more of:
purification by column, PCR product purification, and/or any other suitable

approaches.

[00102] In a variation, the DNA library can be quantified using a quantifying assay
(e.g., the Quant-iT dsDNA assay) and using an automated fluids controller {(e.g., an

automated liquid handler) and/or any other suitable approaches.

[60103] Determining a microorganism dataset (e.g., associated with one or more
female reproductive system-related conditions; etc.) can include sequencing one or
more generated DNA libraries {e.g., sequencing libraries; etc.) using next-generation
sequencing technologies {e.g., NextSeq 500; such as to determine microorganism
datasets for use in determining female reproductive system-related characterizations),
using an autormnated fluids controller {e.g., an automated Hquid handler} and/or any
suitable sequencing technologies (e.g., described herein, etc.), and/or other suitable

approaches.

[00104] Determining a microorganism dataset {(e.g., associated with one or more
female reproductive system-related conditions; ete.) can include, in relation to sequence
reads {and/or any suitable outputs of sequencing technologies; etc.), one or more of:
filtering, trimming, appending, clustering, labeling (e.g., as the actual genetic sequence;

as an error; etc.), and/or other suitable processing of sequencing outputs.

[80105] In an example, the method 100 can include generating a set of processed
sequence reads, which can include one or more of: amplifying the 168 gene; filtering the
reads using an average (J-score > 30; further filtering the reads using a same nucleotide
repeat criteria of, for example, 9 identical nucleotides, trimming primers and leading
bases from the reads; appending forward and reverse reads; clustering using a distance
of 1 nucleotide (e.g., with the Swarm algorithm); labeling the most abundant read
sequence per cluster as the actual genetic sequence; for each cluster, assigning the most
abundant read sequence with a count corresponding to the number of reads in the

cluster; and performing chimera removal on the most abundant read sequence per
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cluster (e.g., using a VSEARCH algorithm, etc.). However, sequencing can be performed

in any suitable manner.

[00106] In an example, the method 100 can include generating a set of processed
sequence reads based on amplification of the Li gene of HPV viruses, where generating
the set of processed sequence reads can include one or more of: filtering the reads based
on a guality score above 30; trimming primers and leading and trailing bases of the
reads; determining the count of HPV reads based on different approaches depending on
the type of database used. In a specific example, the identification of the reads as L1
genes from HPVY can be performed against a reference amplicon database, such as
where further filtering can include removing reads that can contain a same nucleotide
repeat of, for example, ¢ identical nucleotides, concatenating forward and reverse
reads; clustering using a distance of 1 nucleotide (e.g., with the Swarm algorithm);
labeling the most abundant read sequence per cluster as the actual genetic sequence; for
each cluster, assigning the most abundant read sequence with a count corresponding to
the number of reads in the cluster; and performing chimera removal on the most
abundant read sequence per cluster (e.g., using a VSEARCH algorithm, etc.). In a
specific example, the processed sequence reads can be used in determining microbiome
composition features (e.g., in Block 8130). In a specific example, reads can be identified
as L1 genes from HPV based on mapping against reference genomes, such as where
further processing the reads can include mapping reads against the complete HPV
genomes using reference alignment software (e.g., BOWTIE2, BWA, etc.). In examples,

1

the aligned/mapped reads can be stored in "sam” and/or "bam” files types, and

uniquely mapped reads can be obtained with any suitable software {(e.g., Samtools).

(00107} In an example, the at least one female reproductive system-related
condition can be associated with bacterial targets and HPV targets, and where
determining the microorganism dataset can include: determining a first set of
processed sequence reads associated with the bacterial targets based on filtering of a
first set of sequence reads derived from the microorganism nucleic acids (e.g., from a
sample); and determining a second set of processed sequence reads associated with the
HPV targets based on filtering of a second set of sequence reads derived from the
microorganism nucleic acids, where determining the user microbiome features can
include determining the user microbiome features based on the first and the second set
of processed sequence reads. In an example, determining the user microbiome features

can include determining first alignment data based on alignment of the first set of
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processed sequence reads to 165 rRNA gene sequences associated with the bacterial
targets; determining second alignment data based on alignment of the second set of
processed sequence reads to HPV sequences asscciated with the HPV targets; and
determining the user microbiome features based on the first and the second alignment
data.

(00108} In variations, the method 100 can include providing sample kits for self-
sampling. In a specific example, a vaginal self-collection kit can be provided to users,
the kit including {(e.g., as shown in FIG. 3) a sterile swab, a tube with sterile water, a
tube with zirconia beads in a proprietary lysis and stabilization buffer that preserves the
DNA for transport at ambient temperatures, sampling instructions, and/or other
suitable components. Users can be instructed to wet the swab with the sterile water,
insert the swab into the vagina as far as is comfortable, make circular movements
around the swab’s axis for 1 minute {and/or other suitable time period), and then stir
the swab for 1 minute {(and/or other suitable time period) into the tube with lysis buffer
and beads; after shaking the tube for 1 minute {(and/or other suitable time period) to
homogenize, the tube can be shipped by users to a laboratory. In a specific example,
cotton swabs are utilized to obtain samples from the vaginal mucosa; samples are
resuspended in a proprietary buffer (and/or other suitable solutions and/or materials)
that allows the storage of intact nucleic acids at room temperature for several weeks
{and/or other suitable time period), such as where the buffer can include zirconia beads
for cell disruption, and/or other suitable materials; resuspended samples are then
subjected to mechanical shearing in a cell/tissue disruptor; sample supernatants are
then mixed with DNA-binding magnetic beads in a buffer with a suitable ionic strength

for DNA capture; and/or extracted DNA is resuspended in nuclease-free water.
[00109] However, sample processing associated with female reproductive system-
related conditions and/or determining a microorganism dataset associated with female

reproductive system-related conditions can be perforimed in any suitable manner.

3.2 Processing supplementary data.
(60110} Embodiments of the method 100 can additionally or alternatively include

Block S120, which can include processing (e.g., receiving, collecting, transforming,
determining supplementary features, ranking supplementary features, identifying

correlations, etc.) supplementary data {e.g., one or more supplementary datasets, etc.)
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associated with (e.g., informative of; describing; indicative of; correlated with; etc.) one
or more female reproductive system-related conditions, one or more users, and/or
other suitable entities. Block Si20 can function to process data for supplementing
microorganism datasets, microbiome features (e.g., in relation to determining female
reproductive  system-related characterizations and/or facilitating therapeutic
intervention, etc.), and/or can function to supplement any suitable portion of the
method 100 and/or system 200 (e.g., processing supplementary data for facilitating one
or more characterization processes, such as in Block S130; such as for facilitating
training, validating, generating, determining, applying and/or otherwise processing
female reproductive system-related characterization models, etc.). In an example,
supplementary data can include at least one of survey-derived data, user data, site-
specific data, and device data {and/or other suitable supplementary data), where an
example of method 100 can include determining a set of supplementary features based
on the at least one of the survey-derived data, the user data, the site-specific data, and
the device data {(and/or other suitable supplementary data}; and generating one or more
female reproductive system-related characterization models based on  the

supplementary features, microbiome features,

2

and/or other suitable data.

[80111] Supplementary data can include any one or more of: survey-derived data
(e.g., data from responses to one or more surveys surveying for one or more female
reproductive systeni-related conditions, for any suitable types of data described herein;
etc.}; site-specific data (e.g., data informative of different collection sites, such as prior
biological knowledge indicating correlations between microbiomes at specific collection
sites and one or more female reproductive system-related conditions; etc.); female
reproductive system-related condition data (e.g., data informative of different female
reproductive  system-related conditions, such as in relation to microbiome
characteristics, therapies, users, ete.); device data (e.g.., sensor data; contextual sensor
data associated with female reproductive system; wearable device data; medical device
data; user device data such as mobile phone application data; web application data;
etc.); user data {(e.g., user medical data current and historical medical data such as
historical therapies, historical medical examination data; medical device-derived data;
physiological data; data associated with medical tests; social media data; demographic
data; family history data; behavior data describing behaviors; environmental factor data
describing environmental factors; diet-related data such as data from food

establishment check-ins, data from spectrophotometric analysis, user-inputted data,
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nutrition data associated with probiotic and/or prebiotic food items, types of food
consumed, amount of food consumed, caloric data, diet regimen data, and/or other
suitable diet-related data; etc.); prior biological knowledge (e.g., informative of female
reproductive  system-related conditions, microbiome characteristics, associations
between microbiome characteristics and female reproductive system-related conditions,

ete.); and/or any other suitable type of supplementary data.

[00112] In variations, processing supplementary data can include processing
survey-derived data, where the survey-derived data can provide condition data (e.g.,
indicating presence, absence, and/or severity of one or more female reproductive
system-related conditions; etc.), physiological data, demographic data, behavior data,
environmental factor data {e.g., describing environmental factors, etc.), other types of
supplementary data, and/or any other suitable data. Physiological data can include
information related to physiological features (e.g., height, weight, body mass index,
body fat percent, body hair level, medical history, etc.). Demographic data can include
information related to demographic characteristics {e.g., gender, age, ethnicity, marital
status, number of siblings, sociceconomic status, sexual orientation, etc.). Behavioral
data can describe behaviors including one or more: health-associated states (e.g., health
and disease states), dietary habits (e.g., alechol consumption, caffeine consumption,
omnivorous, vegetarian, vegan, sugar consumption, acid consumption, consumption of
wheat, egg, soy, treenut, peanut, shellfish, food preferences, allergy characteristics,
consumption and/or avoidance of other food items, etc.), behavioral tendencies (e.g.,
levels of physical activity, drug use, alcohol use, habit development, ete.), different
levels of mobility (e.g., amount of exercise such as low, moderate, and/or extreme
physical exercise activity; related to distance traveled within a given time period;
indicated by mobility sensors such as motion and/or location sensors; etc.), different
levels of sexual activity (e.g., related to numbers of pariners and sexual orientation),
and any other suitable behavioral data. Survey-derived data can include quantitative
data, qualitative data, and/or other suitable types of survey-derived data, such as where
qualitative data can be converted to guantitative data (e.g., using scales of severity,
mapping of qualitative responses to quantified scores, etc.). Processing survey-derived
data can include facilitating collection of survey-derived data, such as by providing one
or more surveys to one or more users, subjects, and/or other suitable entities. Surveys
can be provided in-person (e.g., in coordination with sample kit provision and/or

reception of samples; etc.), electronically {(e.g., during account setup; at an application
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executing at an electronic device of a subject, at a web application and/or website

accessible through an internet connection; etc.), and/or in any other suitable manner.

[00113] Additionally or alternatively, processing supplementary data can include
processing sensor data {(e.g., sensors of female reproductive system-related devices,
wearable computing devices, mobile devices; biometric sensors associated with the
user, such as biometric sensors of a user smart phone; ete.). Sensor data can include any
one or more of: physical activity- and/or physical action-related data (e.g.,
accelerometer data, gyroscope data, location sensor data such as GPS data, and/or other
mobility sensor data from one or more devices such as a mobile device and/or wearable
electronic device, efc.), sensor data describing environmental factors {e.g., temperature
data, elevation data, climate data, light parameter data, pressure data, air quality data,
ete.), biomeiric sensor data (e.g., blood pressure data; temperature data; pressure data
associated with swelling; heart rate sensor data; fingerprint sensor data; optical sensor
data such as facial images and/or video; data recorded through sensors of a mobile
device; data recorded through a wearable or other peripheral device; ete.}), and/or any
other suitable data associated with sensors. Additionally or alternatively, sensor data
can include data sampled at one or more: optical sensors (e.g., image sensors, light
sensors, cameras, eic.), audio sensors {e.g., microphones, etc.), temperature sensors,
volatile compound sensors, air quality sensors, weight sensors, humidity sensors, depth
sensors, location sensors {(GPS receivers; beacons; indoor positioning systems;
compasses; etc.), motion sensors {e.g., accelerators, gyroscope, magnetometer, motion
sensors integrated with a device worn by a user, etc.), biometric sensors {e.g., heart rate
sensors such as for monitoring heart rate; fingerprint sensors; facial recognition
sensors; bio-impedance sensors, etc.), pressure sensors, proximity sensors (e.g., for
monitoring motion and/or other aspects of third-party objects; etc.), flow sensors,
power sensors {e.g., Hall effect sensors), virtual reality-related sensors, augmented

reality~-related sensors, and/or or any other suitable types of sensors.

[00114] Additionally or alternatively, supplementary data can include medical
record data and/or dlinical data. As such, portions of the supplementary dataset can be
derived from one or more electronic health records (EHRs). Additionally or
alternatively, supplementary data can include any other suitable diagnostic information
(e.g., clinical diagnosis information). Any suitable supplementary data (e.g., in the form
of extracted supplementary features, etc.) can be combined with and/or used with

microbiome features and/or other suitable data for performing portions of
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embodiments of the method 100 (e.g., performing characterization processes, etc.)
and/or system 200. For example, supplementary data associated with (e.g., derived
from, etc.) computed tomography (CT scan), ultrasound, biopsy, blood test, cancer
screening exams, urine test (e.g., to detect infection; etc.), diagnostic imaging, other
suitable diagnostic procedures associated with female reproductive system-related
conditions, survey-related information, and/or any other suitable test can be used to
supplement {(e.g., for any suitable portions of embodiments of the method 100 and/or

system 200).

[00115] Additionally or alternatively, supplementary data can include therapy-
related data including one or more of: therapy regimens, types of therapies,
recommended therapies, therapies used by the user, therapy adherence, and/or cther
suitable data related to therapies. For example, supplementary data can include user
adherence metrics (e.g., medication adherence, probiotic adherence, physical exercise
adherence, dietary adherence, etc.) in relation one or more therapies {e.g., a
recommended therapy, etc.). However, processing supplementary data can be

performed in any suitable manner.

3.3 Performing a characterization process.
[001186] Embodiments of the method 100 can incdude Block S130, which can

include, performing a characterization process (e.g., pre-processing; feature generation;
feature processing; site-specific characterization, such as characterization specific to
one or more particular body sites, such as for samples collected at collection sites
corresponding to the body site, such as multi-site characterization for a plurality of
body sites; cross-condition analysis for a plurality of female reproductive system-related
conditions; model generation; ete.) associated with one or more female reproductive
system-related conditions, such as based on a microorganism dataset (e.g., derived in
Block 8110, ete.) and/or other suitable data (e.g., supplementary dataset; efc.) S130.
Block 8130 can function to identify, determine, extract, and/or otherwise process
features and/or feature combinations that can be wused to determine female
reproductive system-related characterizations for users or and sets of users, based upon
their microbiome composition (e.g., microbiome composition diversity features, etc.),
function (e.g., microbiome functional diversity features, etc.), and/or other suitable

microbiome features (e.g., such as through the generation and application of a
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characterization model for determining female reproductive system-related

characterizations, etce. ).

[00117] As such, the characterization process can be used as a diagnostic tool that
can characterize a subject (e.g., in terms of behavioral traits, in terms of medical
conditions, in terms of demographic characteristics, etc.) based upon their microbiome
composition and/or functional features, in relation to one or more of their health
condition states {e.g., femnale reproductive system-related condition states), behavioral
traits, medical conditions, demographic characteristics, and/or any other suitable traits.
Such characterizations can be used to determine, recommend, and/or provide therapies
(e.g., personalized therapies, such as determined by way of a therapy model, etc.),
and/or otherwise facilitate therapeuntic intervention. Additionally or alternatively,
characterization processes can be based on microorganism databases {e.g., including
associations between one or more microbiome features and one or more female

reproductive system-related conditions; etc.).

[oot118] Performing a characterization process 3130 can include pre-processing
microorganism datasets, microbiome features, and/or other suitable data for
facititation of downstream processing (e.g., determining fernale reproductive system-
related characterizations, etc.). In an example, performing a characterization process
can include, filtering a microorganism dataset (e.g., filtering a microorganism sequence
dataset, such as prior to applying a set of analytical techniques to determine the
microbiome features, etc.), by at least one ofi a) removing first sample data
corresponding to first sample outliers of a set of biclogical samples (e.g., associated with
one or more female reproductive system-related conditions, ete.), such as where the
first sample outliers are determined by at least one of principal component analysis, a
dimensionality reduction technique, and a multivariate methodology; b) removing
second sample data corresponding to second sample outliers of the set of biological
saraples, where the second sample outliers can determined based on corresponding
data quality for the set of microbiome features (e.g., removing samples corresponding
to a number of microbiome features with high quality data below a threshold condition,
etc.); and ¢) removing one or more microbiome features from the set of microbiome
features based on a sample number for the microbiome feature failing to satisfy a
threshold sample number condition, where the sample number corresponds o a

number of samples associated with high quality data for the microbiome feature.
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However, pre-processing can be performed with any suitable analytical techniques in

any suitable manner.

[00119] In performing the characterization process, Block S130 can use
computational methods {(e.g., statistical methods, machine learning methods, artificial
intelligence methods, bioinformatics methods, etc.) to characterize a subject as
exhibiting features (e.g., where determining user microbiome features can include
determining feature values for microbiome features identified by characterization
processes as correlated with and/or otherwise associated with one or more female
reproductive system-related conditions, etc.) associated with one or more female
reproductive system-related conditions (e.g., features characteristic of a set of users

with the one or more female reproductive system-related conditions, etc.).

[60120] As shown in FIG. 19, performing characterization processes can include
determining one or more microbiome features associated with one or more female
reproductive system-related conditions {e.g., identifving microbiome features with
greatest relevance to one or more female reproductive system-related conditions;
determining user microbiome features, such as presence, absence, and/or values of user
microbiome features corresponding to the identified microbiome features associated
with the one or more female reproductive system-related conditions, etc.), such as
through applying one or more analytical techniques. In an example, determining
microbiome features (e.g., microbiome composition features, microbiome functional
features, etc.) can applying a set of analytical techniques including at least one of a
univariate statistical test, a multivariate statistical test, a dimensionality reduction
technique, and an artificial intelligence approach, such as based on a microorganism
dataset (e.g., microorganism sequence dataset, etc.), and where the microbiome
features can be configured o improve computing system-related functionality
associated with the determining of the female reproductive system-related
characterization for the user (e.g., in relation to accuracy, reducing error, processing
speed, scaling, etc.). In an example, determining microbiome features (e.g., user
microbiome features, etc.) can include applying a set of analytical techniques to
determine at least one of presence of at least one of a microbiome composition diversity
feature and a microbiome functional diversity feature, absence of the at least one of the
microbiome composition diversity feature and the microbiome functional diversity
feature, a relative abundance feature describing relative abundance of different

taxonomic groups associated with the first female reproductive system-related
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condition, a ratio feature describing a ratio between at least two microbiome features
associated with the different taxonomic groups, an interaction feature describing an
interaction between the different taxonomic groups, and a phylogenetic distance feature
describing phylogenetic distance between the different taxonomic groups, such as based
on the microorganism dataset, and where the set of analytical techniques can include at
least one of a univariate statistical test, a multivariate statistical test, a dimensionality

reduction technique, and an artificial intelligence approach.

[00121]) In variations, upon identification of represented groups of
microorganisms of the microbiome associated with a biclogical sample, generating
features associated with (e.g., derived from) compositional and functional aspects of the
microbiome associated with a biological sample can be performed. In a variation,
generating features can include generating features based upon multilocus sequence
typing (MSLT), in order to identify markers useful for characterization in subsequent
blocks of the method 100. Additionally or alternatively, generated features can include
generating features that describe the presence or absence of certain taxonomic groups
of microorganisms, and/or ratios between exhibited taxonomic groups of
microorganisms. Additionally or alternatively, generating features can include
generating features describing one or more of: guantities of represented taxonomic
groups, networks of represented taxonomic groups, correlations in representation of
different taxonomic groups, interactions between different taxonomic groups, products
produced by different taxonomic groups, interactions between products produced by
different taxonomic groups, ratios between dead and alive microorganisms (e.g., for
different represented taxonomic groups, based upon analysis of RNAs), phylogenetic
distance {e.g., in terms of Kantorovich-Rubinstein distances, Wasserstein distances
etc.}, any other suitable taxonomic group-related feature(s), any other suitable genetic

or functional aspect(s).

[60122] Additionally or alternatively, generating features can include generating
features describing relative abundance of different microorganism groups, for instance,
using a sparCC approach, using Genome Relative Abundance and Average size (CAAS)
approach and/or using a Genome Relative Abundance using Mixture Model theory
(GRAMMYy} approach that uses sequence-similarity data to perform a maximum
likelihood estimation of the relative abundance of one or more groups of
microorganisms. Additionally or alternatively, generating features can include

generating statistical measures of taxonomic variation, as derived from abundance
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metrics. Additionally or alternatively, generating features can include generating
features associated with (e.g., derived from) relative abundance factors (e.g., in relation
to changes in abundance of a taxon, which affects abundance of other taxa).
Additionally or alternatively, generating features can include generation of qualitative
features describing presence of one or more taxonomic groups, in isolation and/or in
combination. Additionally or alternatively, generating features can include generation
of features related to genetic markers (e.g., representative 168, i8S, and/or ITS
sequences) characterizing microorganisms of the microbiome associated with a
biological sample. Additionally or alternatively, generating features can include
generation of features related to functional associations of specific genes and/or
organisms having the specific genes. Additionally or alternatively, generating features
can include generation of features related to pathogenicity of a taxon and/or products
attributed to a taxon. Block $130 can, however, include determination of any other
suitable feature(s) derived from sequencing and mapping of nucleic acids of a biological
sample. For instance, the feature(s) can be combinatory (e.g. involving pairs, triplets),
correlative (e.g., related to correlations between different features), and/or related to
changes in features (e.g., temporal changes, changes across sample sites, etc., spatial
changes, etc.). However, determining microbiome features can be performed in any

suitable manner.

[60123] In variations, performing a characterization process can include
performing one or more mulfi-site analyses (e.g., with female reproductive system-
related characterization models; generating a mulli-site characterization, eic.)
associated with a plurality of collection sites, such as performing female reproductive
system-related characterizations based on a set of site-specific features including a first
subset of site-specific features associated with a first body site, and a second subset of
site-specific features associated with a second body site. However, multi-site analyses

can be performed in any suitable manner.

[00124]) In wvariations, performing a characterization process can include
performing one or more cross-condition analyses (e.g., using female reproductive
system-related characterization models, etc.) for a plurality of female reproductive
system-related conditions. In an example, performing cross-condition analyses can
include determining a set of cross-condition features {(e.g., as part of determining
microbiome features, etc.) associated with a plurality of female reproductive system-

related conditions (e.g., a first female reproductive system-related condition and a
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second female reproductive system-related condition, etc.) based on one or more
analytical techniques, where determining a female reproductive system-related
characterization can include determining the female reproductive system-related
characterization for a user for the plurality of female reproductive system-related
conditions (e.g., first and the second female reproductive system-related conditions,
ete.) based on one or more female reproduactive system-related characterization models,
and where the set of cross-condition features is configured to improve the computing
system-related functionality associated with the determining of the female reproductive
system-related characterization for the user for the plurality of female reproductive
system-related  conditions.  Performing cross-condition analyses can  include
determining cross-condition correlation metrics (e.g., correlation and/or covariance
between data corresponding to different female reproductive system-related conditions,
etc.) and/or other suitable metrics associated with cross-condition analyses. However,

performing cross-condition analyses can be performed in any suitable manner.

[00125] In a variation, characterization can be based upon features associated with
{e.g., derived from) a statistical analysis {e.g., an analysis of probability distributions) of
similarities and/or differences between a first group of subjects exhibiting a target state
{e.g., a female reproductive system-related condition state) and a second group of
subjects not exhibiting the target state (e.g., a “normal” state). In implementing this
variation, one or more of a Kolmogorov-Smirnov {KS) test, a permutation test, a
Cramér-von Mises test, any other statistical test (e.g., t-test, z-test, chi-squared test, test
associated with distributions, ete.), and/or other suitable analytical techniques can be
used. In particular, one or more such statistical hypothesis tests can be used to assess a
set of features having varying degrees of abundance in a first group of subjects
exhibiting a target state (e.g., a sick state} and a second group of subjects not exhibiting
the target state (e.g., having a normal state). In more detail, the set of features assessed
can be constrained based upon percent abundance and/or any other suitable parameter
pertaining to diversity in association with the first group of subjects and the second
group of subjects, in order to increase or decrease confidence in the characterization. In
a specific implementation of this example, a feature can be derived from a taxon of
bacteria that is abundant in a certain percentage of subjects of the first group and
subjects of the second group, where a relative abundance of the taxon between the first
group of subjects and the second group of subjects can be determined from the KS test,

with an indication of significance {e.g., in terms of p-value). Thus, an output of Block
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$130 can include a normalized relative abundance value (e.g., 25% greater abundance of
a taxon in subjects with a female reproductive system-related condition vs. subjects
without the female reproductive system-related condition; in sick subjects vs. healthy
subjects) with an indication of significance {e.g., a p~value of 0.0013). Variations of
feature generation can additionally or alternatively implement or be derived from
functional features or metadata features (e.g., non-bacterial markers). Additionally or
alternatively, any suitable microbiome features can be derived based on statistical
analyses (e.g., applied to a microorganism sequence dataset and/or other suitable
microorganism dataset, etc.) including any one or more of: a prediction analysis, multi
hypothesis testing, a random forest test, principal component analysis, and/or other

suitable analytical techniques.

[60126] In performing the characterization process, Block S130 can additionally or
alternatively transform input data from at least one of the microbiome composition
diversity dataset and microbiome functional diversity dataset into feature vectors that
can be tested for efficacy in predicting characterizations of the population of subjects.
Data from the supplementary dataset can be used to provide indication of one or more
characterizations of a set of characterizations, where the characterization process is
trained with a training dataset of candidate features and candidate classifications fo
identify features and/or feature combinations that have high degrees (or low degrees) of
predictive power in accurately predicting a classification. As such, refinement of the
characterization process with the training dataset identifies feature sets {e.g., of subject
features, of combinations of features) having high correlation with specific

classifications of subjects.

(00127} In variations, feature vectors (and/or any suitable set of features) effective
in predicting classifications of the characterization process can include features related
to one or more of: microbiome diversity metrics (e.g., in relation to distribution across
taxonomic groups, in relation to distribution across archaeal, bacterial, viral, and/or
eukaryotic groups), presence of taxonomic groups in one’s microbiome, representation
of specific genetic sequences (e.g., 168 sequences) in one’s microbiome, relative
abundance of taxonomic groups in gne’s microbiome, microbiome resilience metrics
(e.g., in response to a perturbation determined from the supplementary dataset),
abundance of genes that encode proteins or RNAs with given functions (enzymes,
transporters, proteins from the fmmune system, hormones, interference RNAs, ete.)

and any other suitable features associated with {e.g., derived from) the microbiome
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diversity dataset and/or the supplementary dataset. In variations, microbiome features
can be associated with {e.g., include, correspond to, typify, ete.) at least one of: presence
of a microbiome feature from the microbiome features (e.g., user microbiome features,
ete.), absence of the microbiome features from the microbiome features, relative
abundance of different taxonomic groups associated with the female reproductive
system-related condition; a ratio between at least two microbiome features associated
with the different taxonomic groups, interactions between the different taxonomic
groups, and phyvlogenetic distance between the different taxonomic groups. In a specific
example, microbiome features can include one or more relative abundance
characteristics associated with at least one of the microbiome composition diversity
features (e.g., relative abundance associated with different taxa, etc.) and the
microbiome functional diversity features (e.g., relative abundance of sequences
corresponding to different functional features; etc.). Relative abundance characteristics
and/or other suitable microbiome features (and/or other suitable data described
herein) can be extracted and/or otherwise determined based on: a normalization, a
feature vector derived from at least one of linear latent variable analysis and non-linear
latent variable analysis, linear regression, non-linear regression, a kernel method, a
feature embedding method, a machine learning method, a statistical inference method,
and/or other suitable analytical techniques. Additionally or alternatively, combinations
of features can be used in a feature vector, where features can be grouped and/or
weighted in providing a combined feature as part of a feature set. For example, one
feature or feature set can include a weighted composite of the number of represented
classes of bacteria in one’s microbiome, presence of a specific genus of bacteria in one’s
microbiome, representation of a specific 168 sequence in one’s microbiome, and relative
abundance of a first phylum over a second phylum of bacteria. However, the feature

vectors can additionally or alternatively be determined in any other suitable manner.

[60128] In a variation, the characterization process can be generated and trained
according to a random forest predictor (RFP) algorithm that combines bagging (e.g.,
bootstrap aggregation) and selection of random sets of features from a training dataset
to construct a set of decision trees, T, associated with the random sets of features. In
using a random forest algorithm, N cases from the set of decision trees are sampled at
random with replacement to create a subset of decision trees, and for each node, m
prediction features are selected from all of the prediction features for assessment. The

prediction feature that provides the best split at the node (e.g., according to an objective
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function} is used to perform the split (e.g., as a bifurcation at the node, as a trifurcation
at the node). By sampling many times from a large dataset, the strength of the
characterization process, in identifying features that are strong in predicting
classifications can be increased substantially. In this variation, measures to prevent bias
(e.g., sampling bias} and/or account for an amount of bias can be included during

processing, such as to increase robustness of the model.

[00129] In a variation, Block 8130 and/or other portions of embodiments of the
method 100 can include applying computer-implemented rules {e.g., models, feature
selection rules, etc.) to process population-level data, but can additionally or
alternatively include applying computer-implemented rules to process microbiome-
related data on a demographic characteristic-specific basis (e.g., subgroups sharing one
or more demographic characteristics such as therapy regimens, dietary regimens,
physical activity regimens, ethnicity, age, gender, weight, behaviors, ete.), condition-
specific basis {e.g., subgroups exhibiting a specific female reproductive system-related
condition, a combination of female reproductive system-related conditions, triggers for
the female reproductive system-related conditions, associated symptoms, etc.), a
sample type-specific basis (e.g., applying different computer-implemented rules to
process microbiome data derived from different collection sites; etc.), a user basis {e.g.,
different computer-implemented rules for different users; ete.) and/or any other
suitable basis. As such, Block S130 can include assigning users from the population of
users to one or more subgroups; and applying different computer-implemented rules
for determining features (e.g., the set of feature types used; the types of characterization
models generated from the features; etc.) for the different subgroups. However,

applving computer-implemented rules can be performed in any suitable manner.

1601307 In another variation, Block 8130 can incdude processing {e.g., generating,
training, updating, executing, storing, etc.) one or more female reproductive systeni-
related characterization models {e.g., female reproductive system-related condition
models, therapy models, etc.) for one or more female reproductive system-related
conditions {e.g., for outputting characterizations for users describing user microbiome
characteristics in relation to female reproductive system-related conditions; therapy
models for outputting therapy determinations for one or more female reproductive
system-related conditions; etc.). The characterization models preferably leverage
microbiome features as inputs, and preferably output female reproductive system-

related characterizations and/or any suitable components thereof; but characterization
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models can use any suitable inputs to generate any suitable outputs. In an example,
Block S130 can include fransforming the supplementary data, the microbiome
composition diversity features, and the microbiome functional diversity features, other
microbiome features, outputs of female reproductive system-related characterization
models, and/or other suitable data into one or more characterization models (e.g.,
training a fermale reproductive system-related characterization model based on the
supplementary data and microbiome features; etc.) for one or more female reproductive
systemm-related conditions. In another example, the method 100 can include:
determining a population microorganism sequence dataset (e.g., including
microorganism sequence outputs for different users of the population; ete.) for a
population of users associated with one or more female reproductive system-related
conditions, based on a set of samples from the population of users (e.g., and/or based
on one or more primer types associated with the female reproductive system-related
condition; etc.); collecting a supplementary dataset associated with diagnosis of the one
or more female reproductive system-related conditions for the population of subjects;
and generating the female reproductive system-related characterization model based on
the population microorganism sequence dataset and the supplementary dataset. In an
example, the method 100 can include determining a set of user microbiome features for
the user based on a sample from the user, where the set of user microbiome features is
associated with microbiome features associated with a set of subjects (e.g., microbiome
features determined to be correlated with one or more female reproductive system-
related conditions, based on processing biological samples corresponding to a set of
subjects associated with the one or more female reproductive system-related
conditions; a set microbiome composition features and the set of microbiome functional
features; etc.); determining a female reproductive system-related characterization,
including determining a therapy for the user for the one or more female reproductive
system-related conditions based on a therapy model and the set of user microbiome
features; providing the therapy {(e.g., providing a recommendation for the therapy to the
user at a computing device associated with the user, etc.) and/or otherwise facilitating

therapeutic intervention.

[00131] In another variation, as shown in FIG. 24A-24B, different female
reproductive system-related characterization models and/or other suitable models (e.g.,
generated with different algorithms, with different sets of features, with different input

and/or output types, applied in different manners such as in relation to time, frequency,
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component applying the model, etc.) can be generated for different female reproductive
system-related conditions, different user demographic characteristics {e.g., based on
age, gender, weight, height, ethnicity; etc.}, different body sites (e.g., a gut site model, a
nose site model, a skin site model, a mouth site model, a genitals site model, etc.),
individual users, supplementary data (e.g., models incorporating prior knowledge of
microbiome features, female reproductive system-related conditions, and/or other
suitable components; features associated with biometric sensor data and/or survey
response data vs. models independent of supplementary data, etc.), and/or other
suitable criteria. In an specific example, the method 100 can include collecting first site-
specific samples associated with a first body site (e.g., a gut site; samples collected by
users at body collection sites corresponding to the first body site; one or more suitable
body sites; efc.); determining a microorganism dataset based on the site-specific
samples; determining first site-specific microbiome features (e.g., site-specific
composition features; site-specific functional features; suitable microbilome features
described herein in relation to female reproductive system-related conditions; features
associated with the first body site; ete) based on the microorganism dataset;
determining a first site-specific female reproductive system-related characterization
model (e.g., a gut site-specific female reproductive system-related characterization
model; etc.) based on the first site-specific microbiome features; and determining a
female reproductive system-related condition for a user for the female reproductive
svstem-related condition based on the first site-specific female reproductive system-
related characterization model (e.g., using the first site-specific female reproductive
system-related characterization model to process user microbiome features, such as
user site-specific microbiome features, derived based on a user sample coliected at a
body collection site of the user corresponding to the first body site; etc.). In a specific
example, the method 100 can include collecting second site-specific samples associated
with a second body site (e.g., at least one of a skin site, a genital site, a mouth site, and a
nose site; one or more suitable body sites; ete); determining second site-specific
microbiome features (e.g. site-specific composition features; site-specific functional
features; features associated with the second body site; etc.); generating a second site-
specific female reproductive system-related characterization model (e.g., associated
with the second body site; ete.) based on the second site-specific composition features;
collecting a user sample from an additional user, the user sample associated with the
second body site {e.g., collected by the additional user at a collection site corresponding

to the second body site; ete.); and determining an additional female reproductive
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svstem-related characterization for the additional user for the female reproductive
system-related condition based on the second site-specific female reproductive system-
related characterization model (e.g., selecting the second site-specific female
reproductive system-related characterization model, from a set of site-specific female
reproductive system-related characterization models, to apply based on the association
between the user sample and the body site, such as selecting a skin site-specific female
reproductive system-related characterization model to apply based on a user sample

being collected from a skin collection site of the user; etc.).

[00132] In  variations, determining female reproductive system-related
characterizations and/or any other suitable characterizations can include determining
site~specific female reproductive system-related characterizations (e.g., site-specific
analyses) including female reproductive system-related characterizations in relation to
specific body sites (e.g., gut, healthy gut, skin, nose, mouth, genitals, other suitable body
sites, other sample collection sites, etc.), such as through any one or more of:
determining a female reproductive systern-related characterization based on a fernale
reproductive system-related characterization model derived based on site-specific data
(e.g., defining correlations between a female reproductive system-related condition and
microbiome features associated with one or more body sites); determining a female
reproductive system-related characterization based on a user biological sample
collected at one or more body sites, and/or any other suitable site-related processes. In
examples, machine learning approaches (e.g., classifiers, deep learning algorithms,
SVM, random forest), parameter optimization approaches {e.g., Bayesian Parameter
Optimization), validation approaches (e.g., cross validation approaches), statistical tests
{e.g., univariate statistical techniques, multivariate statistical techniques, correlation
analysis such as canonical correlation analysis, etc.), dimension reduction techniques
(e.g., PCA), and/or other suitable analytical techniques( e.g., described herein) can be
applied in determining site-related (e.g., body site-related, ete.) characterizations (e.g.,
using a one or more approaches for one or more sample collection sites, such as for each
type of sample collection site, ete.), other suitable characterizations, therapies, and/or
any other suitable outputs. In a specific example, performing a characterization process
(e.g., determining a female reproductive system-related characterization; determining
microbiome features; based on a female reproductive system-related characterization
model; etc.) can include applying at least one of: machine learning approaches,

parameter optimization approaches, statistical tests, dimension reduction approaches,
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and/or other suitable approaches {(e.g., where microbiome features such as a set of
microbiome composition diversity features and/or a set of microbiome functional
diversity features can be associated with microorganisms collected at least at one of a
gut site, a skin site, a nose site, a mouth site, a genitals site, ete.). In ancther specific
example, characterization processes performed for a plurality of sample collection sites
can be used to generate individual characterizations that can be combined to determine
an aggregate characterization (e.g., an aggregate microbiome score, such as for one or
more conditions described herein, ete.). However, the method 100 can include
determining any suitable site-related (e.g., site-specific) outputs, and/or performing
any suitable portions of embodiments of the method 100 (e.g., collecting samples,
processing samples, determining therapies) with site-specificity and/or other site-

relatedness in any suitable manner.

[00133] Characterization of the subject(s) can additionally or alternatively
implement use of a high false positive test and/or a high false negative test to further
analyze sengitivity of the characterization process in supporting analyses generated

according to embodiments of the method 1006.

[00134] As shown in FIG. 4-5, performing a characterization process can include
determining one or more reference microbiome parameter ranges {(e.g., a healthy
reference relative abundance range, where the range can be associated with a healthy
microbiome and/or the absence of one or more conditions; a risk reference relative
abundance range associated with the presence of and/or risk of one or more conditions;
microorganism composition range for abundance of one or more taxa; phylogenetic
diversity of the microorganisms present in the sample; microorganism functional
diversity range for functional features associated with one or more taxa; etc.);
determining a user microbiome parameter for a user; and/or generating a
characterization for the user based on a comparison between the user microbiome
parameter and the reference microbiome parameter range (e.g., characterizing a user as
possessing an unhealthy microbiome composition in relation to bacterial targets of a
women’s health assay based on the user microbiome parameter indicating an
abundance cutside of the healthy reference ranges for different bacterial targets; etc.}
and/or any other suitable operations. Microbiome parameter ranges can have any
suitable lower- and upper-limits (e.g., a lower-limit above 0% for a relative abundance
of Lactobaciflus). Reference microbiome parameter ranges can include ranges

representing any suitable confidence intervals {e.g., 99% confidence intervals across a
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population of users). In an example, reference relative abundance ranges can be
caleulated for any suitable taxa (e.g., from the target list of taxa for a women’s health
assay), such as based on dividing the count of reads corresponding to that taxa by the
total number of reads {(e.g., total number of clustered and filtered reads); however,

reference relative abundance ranges can be calculated in any suitable manner.

[00135] In a variation, determining reference microbiome parameter ranges can
be performed empirically. For example, Block S130 can include collecting biological
saraples and supplementary datasets from a population of users. The population of
users can include users associated with any suitable state of microbiome composition,
microbiome phylogenetic diversity, microbiome functional diversity, conditions, and/or
other suitable characteristics, where the supplementary datasets (e.g., digitally
administered surveys at an application executing on mobile devices associated with the
users) can be informative of the characteristics. In a specific example, the method 100
can include: processing biological samples from a population of healthy users {e.g.,
users never diagnosed with STDs, vaginal-related symptoms, and/or other conditions,
ete.); processing the bioclogical samples (e.g.,, as in Block S120) to determine
microorganism sequences; determining relative abundance of each taxa {(e.g., from the
target list of taxa) for each user; and generating healthy ranges for each of the taxa
based on the relative abundances across the population of healthy users. However,
empirically determining reference microbiome parameter ranges can be performed in
any suitable manner. In a specific example, the supplementary data can indicate a lack
of the at least one female reproductive system-related condition for a subset of subjects
from a set of subjects; where determining the set of microbiome features can include
determining healthy reference microbiome parameters ranges associated with the
subset of subjects, based on the microorganism sequence dataset; and where generating
the fernale reproductive system-related characterization model can include generating
the female reproductive system-related characterization model {e.g., a model employing
analytical techniques to compare reference microbiome parameter ranges to user
microbiome features and/or parameters; ete.) includes based on the supplementary
data and the healthy reference microbiome parameters ranges. In a variation,
determining reference microbiome parameter ranges can be performed non-
empirically, such as based on manually and/or automatically processing condition-

related information sources.
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[60136] In a specific example, performing characterization processes can include
determining healthy reference microbiome parameters ranges (e.g., as shown in FIG.
7A-7D) for a set of targets for a women’s health assay (e.g., 32 bacterial targets, etc.)
based on analyses of a set of samples (e.g., a set of 50 vaginal samples, etc.), where the
samples can be selected based on one or more of: self-reported healthy individuals, no
usage of antibiotics six months prior, and/or no current wurinary tract or vaginal
infections, including the presence of STDs. In specific examples, as shown in FIG. 7A-
7D {e.g., where each dot represents the relative abundance of a different bacterial target
on genus level or species level within a different vaginal sample; boxes indicate the
25th~76th percentile, with the median indicated inside each box; horizontal line
indicates the 99% confidence interval of each distribution; etc.), Lactobacillus can be
the most abundant genus, with the widest abundance distribution; at the species level, a
similar distribution of the relative abundances can be found, including a wide range and

a high relative abundance for Lactobacillus iners.

[00137] However, determining reference microbiome parameter ranges can be

performed in any suitable manner.

[00138] In variations, determining a user microbiome parameter for a user is
preferably based on generated microorganism sequences derived from biological
samples of the user {e.g., clustered and filtered reads; etc.). For example, determining a
user microbiome parameter can include determining a relative abundance for different
taxa (e.g., identified in the target list of taxa). In further examples, determining user
microbiome parameters can include extracting microbiome composition features,
microbiome phylogenetic diversity features, and/or microbiome functional features. In
a specific example, the method 100 can include: determining reference microbiome
parameter ranges from values of microbiome composition features, microbiome
phvlogenetic diversity features, and/or microbiome functional diversity features {e.g.,
derived from biological samples of healthy users, etc.); and comparing the user
microbiome composition feature values, user microbiome phylogenetic diversity feature
values, and/or user microbiome functional diversity feature values to the reference
microbiome parameter ranges to determine characterizations for the user {e.g., for
conditions positively and/or negatively associated with the reference microbiome

parameter ranges).
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[60138] In relation to Block $130, comparing one or more user microbiome
parameters to one or more reference microbiome parameter ranges associated with one
or more characteristics (e.g., taxa, conditions, etc.) can include characterizing the user
as possessing the characteristic (e.g., a healthy microbiome, etc.) or not possessing the
characteristic based on whether the user microbiome parameter values fall inside or
outside the reference microbiome parameter ranges. For example, Block S130: can
include deriving a healthy reference relative abundance range for Neisseria
gonorrhoeae; and characterizing the user as at risk of pelvic inflammatory disease in
response to the user having a relative abundance of Neisseria gonorrhoeae exceeding
the healthy reference relative abundance range. However, comparing one or more user
vaginal microbiome parameters can be performed in any suitable manner. In another
example, Block S130 can include deriving a healthy reference relative abundance range
for Lactobacillus iners, and characterizing the user as at risk of Bacterial Vaginosis in
response to the user having a relative abundance of Lactobacillus iners reducing the

healthy reference relative abundance range.

[00140] Additionally  or alternatively for Block 8130, performing the
characterization process can be based on thresholds (e.g., determining risk of a
condition based on relative abundances of a set of taxa in relation o a set of thresholds
associated with the condition, etc.}, weights {e.g., weighting relative abundance of a first
taxa more heavily than relative abundance of a second taxa, such as when the first taxa
has a greater correlation with the condition of interest, etc.), machine learning models
{(e.g., a classification model trained on microbiome features and corresponding labels
for taxa stored in the taxonomic database; etc.), computer-implemented rules (e.g.,
feature~engineering rules for extracting microbiome features; model generation rules;
user preference rules; microorganism sequence generation rules; sequence alignment
rides; ete.), and/or any other suitable aspects. In a specific example, a significance index
for each health condition is calculated as the overall statistical association obtained
from scientific literature for all members of the microbiome detected that affect the
condition; the identified correlations undergo a custom statistical meta-analysis and
data transformations to calculate the overall association of the microbiome with the
condition, based on the cdlinical results of the associated microbiome; and the
significance index is expressed as a range from O to 106 representing the state of the

microbiome associated with the health condition.
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[60141] Additionally or alternatively, performing characterization processes can
include applying any suitable combination of analytical techniques, such as analogous
to that described in U.S. Application No. 16/047,840 filed 27-JUL-2018, which is herein

incorporated in its entirety by this reference.

(00142} However, performing one or more characterization processes S130 can be

performed in any suitable manner.

3.3.4 Female reproductive system-related characterization process.

[80143] Performing a characterization process 5130 can include performing a
female reproductive system-related characterization process (e.g., determining a
characterization for one or wmore female reproductive system-related conditions;
determining and/or applying one or more female reproductive system-related
characterization models; etc.} S135, such as for one or more users (e.g., for data
corresponding to samples from a set of subjects for generating one or more female
reproductive system-related characterization models, such as where one or more
subjects are associated with the female reproductive system-related conditions, such as
subjects diagnosed with the one or more female reproductive system-related conditions;
for a single user for generating a female reproductive system-related characterization
for the user, such as through using one or more female reproductive system-related
characterization models, such as through applying the one or more female reproductive
system-related characterization models to a user microbiome sequence dataset derived
from sequencing a sample from the user; etc.) and/or for one or more female

reproductive system-related conditions.

[80144] In variations, performing a female reproductive system-related
characterization process can include determining microbiome features associated with
one or more female reproductive system-related conditions. In an example, perforiming
a female reproductive system-related characterization process can include applying one
or more analvtical techniques (e.g., statistical analyses) to identify the sets of
microbiome features (e.g., microbiome composition features, microbiome composition
diversity features, microbiome functional features, microbiome functional diversity
features, etc.) that have the highest correlations {e.g., positive correlations, negative
correlations, etc.} with one or more female reproductive system-related conditions {e.g.,

features associated with a single female reproductive system-related condition, cross-
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condition features associated with multiple female reproductive system-related
conditions and/or other suitable female reproductive system-related conditions, etc.).
In a specific example, determining a set of microbiome features {e.g., correlated with
and/or otherwise associated with one or more female reproductive system-related
conditions; for use in generating one or more female reproductive system-related
characterization models; etc.} can include applving a set of analytical techniques to
determine at least one of presence of at least one of a microbiome composition diversity
feature and a microbiome functional diversity feature, absence of the at least one of the
microbiome composition diversity feature and the microbiome functional diversity
feature, a relative abundance feature describing relative abundance of different
taxonomic groups associated with the female reproductive system-related condition, a
ratio feature describing a ratio between at least two microbiome features associated
with the different taxonomic groups, an interaction feature describing an interaction
between the different taxonomic groups, and a phylogenetic distance feature describing
phylogenetic distance between the different taxonomic groups, based on the
microorganism sequence dataset, and/or where the set of analytical techniques can
include at least one of a univariate statistical test, a multivariate statistical test, a

dirensionality redaction technique, and an artificial intelligence approach.

[00145] In a specific example, performing a female reproductive system-related
characterization process can facilitate therapeutic intervention for one or more female
reproductive systern-related conditions, such as through facilitating intervention
associated with therapies having a positive effect on a state of one or more users in
relation to the one or more female reproductive system-related conditions. In another
specific example, performing a female reproductive system-related characterization
process {e.g., determining features with highest correlations to one or more female
reproductive system-related conditions, etc.) can be based upon a random forest
predictor algorithim trained with a training dataset derived from a subset of the
population of subjects (e.g., subjects having the one or more female reproductive
system-related conditions; subjects not having the one or more female reproductive
system-related conditions; etc.), and validated with a validation dataset derived from a
subset of the population of subjects. However, determining microbiome features and/or
other suitable aspects associated with one or more female reproductive system-related

conditions can be performed in any suitable manner.
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[60146] In variations, performing a female reproductive system-related
characterization process can include performing a female reproductive system-related
characterization process for any suitable female reproductive system-related conditions
described herein. In a specific example, such a process can be based on a random forest
predictor algorithm trained with a training dataset derived from a subset of the
population of subjects, and validated with a validation dataset derived from a subset of

the population of subjects.

[00147] Microbiome features {e.g., microbiome composition features; site-specific
composition features associated with one or more body sites; microbiome functional
features; site-specific functional features associated with one or more body sites; etc.)
associated with one or more female reproductive system-related conditions (e.g.,
positively correlated with; negatively correlated with; useful for diagnosis; ete.) can
include features (e.g., microbiome composition features, etc.) associated with any
combination of one or more of the following taxa (e.g., features describing abundance
of; features describing relative abundance of; features describing functional aspects
associated with; features derived from; features describing presence and/or absence of;
etc.), such as in relation to one or more body sites (e.g., where microbiome composition
features can include site-specific composition features associated with the one or more
body sites, such as where correlations between the composition features and the one or
more female reproductive system-related conditions can be specific to the one or more
body sites, such as specific to microbiome composition observed at the body site from
samples collected at a body collection site corresponding to the body site; etc.):
Bacteroides sp. AR20 (e.g., Gut site, etc.), Bactercides sp. AR2g (e.g., Gut site, etc.),
Bacteroides sp. D22 (e.g., Gut site, ete.), Alistipes sp. EBA6-25¢l2 (e.g., Gut site, etc.),
Actinobacteria (e.g., Gut site, etc.), Alistipes sp. EBA6-25¢cl2 (e.g., Gut site, etc.),
Bacteroidales {e.g., Gut site, etc.}, Bacteroides (e.g., Gut site, ete.), Bacteroides sp. AR20
(e.g., Gut site, etc.}, Bacteroides sp. AR2g (e.g., Gut site, etc.), Bactercides sp. D22 {e.g.,
sut site, ete.), Bacteroidetes {e.g., Gut site, elc.), Bacteroidia (e.g., Gut site, etc.),
Barnesiella (e.g., Gut site, etc.), Barnesiella intestinihominis (e.g., Gut site, etc.),
Betaproteobacteria (e.g., Gut site, ete.), Blautia luti {e.g., Gut site, ete.), Blautia sp. Ser8
(e.g., Gut site, etc.), Burkholderiales {e.g., Gut site, ete.), Clostridia (e.g., Gut site, etc.),
Clostridiales (e.g., Gut site, etc.), Collinsella (e.g., Gut site, efc.), Coricbacteriales (e.g.,
Gut site, ete.), Dorea (e.g., Gut site, etc.), Dorea longicatena (e.g., Gut site, etc.),

Egeerthella (e.g., Gut site, etc), FEisenbergiella tayi (e.g., Gut site, etc),
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Faecalibacterium prausnitzii {e.g., Gut site, etc.}, Flavobacteriales (e.g., Gut site, etc.},
Flavobacteriia (e.g., Gut site, etc.), Fusicatenibacter saccharivorans (e.g., Gut site, ete.),
Lachnospira pectinoschiza (e.g., Gut site, etc.), Lactobacillaceae (e.g., Gut site, etc.),
Megasphaera (e.g., Gut site, ete.), Odoribacter (e.g., Gut site, etc.}, Oscillospiraceae
(e.g., Gut site, etc.), Roseburia {e.g., Gut site, etc.), Roseburia sp. 11SE39 (e.g., Gut site,
etc.), Ruminococcaceae (e.g., Gut site, eic.), Sarcina {e.g., Gut site, etc),
Subdoligranulum variabile (e.g., Gut site, etc.), Sutterellaceae (e.g., Gut site, etc.),

Terrisporobacter ({e.g., Gut site, etc.), Bifidobacterivm {(e.g., Gut site, efc.),
Actinobacteria (e.g., Gut site, etc.), Alistipes sp. EBA6-25¢cl2 (e.g., Gut site, etc.),
Alistipes sp. HGB5 (e.g., Gut site, ete.), Anaerostipes sp. 5_1_63FAA (e.g., Gut site,
etc.), Bacteroides acidifaciens (e.g., Gut site, etc.), Bacteroides sp. AR20 (e.g., Gut site,
ete.), Bacteroides sp. AR2¢g (e.g., Gut site, etc.), Bacteroides sp. D22 (e.g., Gut site, etc.),
Bacteroides thetaiotaomicron {e.g., Gut site, etc.), Bifidobacteriaceae (e.g., Gut site,
etc.), Bifidobacteriales (e.g., Gut site, ete.), Bifidobacterium {e.g., Gut site, ete.), Blautia
huti (e.g., Gut site, etc.), Faecalibacterium prausnitzii {e.g., Gut site, ete.}, Flavonifractor
plautii (e.g., Gut site, etc.), Fusicatenibacter (e.g., Gut site, etc.), Fusicatenibacter
saccharivorans {e.g., Gut site, etc.), Hespellia (e.g., Gut site, etc.), Lachnospira
pectinoschiza {e.g., Gut site, ete.), Moryella {e.g., Gut site, ete.), Oscillospiraceae {e.g.,
Gut site, etc.), Roseburia sp. 118E39 (e.g., Gut site, etc.), Subdoligranulum variabile
{e.g., Gut site, ete.), Bifidobacteriaceae (e.g., Gut site, ete.), Bifidobacteriales {e.g., Gut
site, etc.), Bifidobacterium (e.g., Gut site, etc.), Clostridia (e.g., Gut site, etc.),
Clostridiales (e.g., Gut site, etc.), Negativicutes (e.g., Gut site, etc.}, Selenomonadales
(e.g., Gut site, etc.), Veillonellaceae (e.g., Gut site, etc.), Alistipes sp. RMA 9912 (e.g.,
Gut site, etc.), Bacteroides caccae (e.g., Gut site, etc.}, Bacteroides sp. AR2¢ (e.g., Gut
site, etc.), Bacteroides sp. D22 (e.g., Gut site, etc.), Bactercides vulgatus (e.g., Gut site,
etc.), Bilophila sp. 4_1_30 (e.g., Gut site, etc.), Intestinimonas {(e.g., Gut site, ete.),
Prevotellaceae (e.g., Gut site, ete.), Actinobacteria {e.g., Gut site, ete.), Actinobacteria
{e.g., Genital site, etc.), Alistipes putredinis (e.g., Gut site, efc.), Alistipes sp. EBA6-
25cl2 (e.g., Gut site, etc.), Alistipes sp. NMLosAoog (e.g., Gut site, etc),
Alphaproteobacteria (e.g., Gut site, etc.), Anaerostipes sp. 5_1_63FAA (e.g., Gut site,
ete.), Bacilli {e.g., mouth site, etc.), Bacilli (e.g., Genital site, ete.), Bacteroidaceae (e.g.,
Gut site, etc.), Bacteroidales (e.g., Gut site, etc.), Bacteroides {e.g., Gut site, etc.),
Bacteroides caccae {e.g., Gut site, etc.), Bacteroides sp. AR20 {e.g., Gut site, etc.),
Bacteroides sp. AR29 (e.g., Gut site, etc.), Bactercides sp. D2z (e.g., Gut site, etc.),

Bacteroides sp. SLC1-38 (e.g., Gut site, etc.), Bacteroides thetaiotaomicron (e.g., Gut
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site, etc.), Bacteroidetes {e.g., Gut site, etc.), Bactercidia (e.g., Gut site, etc.), Barnesiella
intestinihominis {(e.g., Gut site, etc.}, Blautia lutt (e.g., Gut site, etc.), Blautia sp. Ser8
(e.g., Gut site, etc.), Blautia sp. YHC-4 (e.g., Gut site, etc.), Blautia stercoris (e.g., Gut
site, ete.), Blautia wexlerae (e.g., Gut site, etc.), Butyricimonas (e.g., Gut site, etc.),
Clostridia (e.g., Gut site, etc.), Clostridiaceae (e.g., Gut site, etc.), Clostridiales (e.g., Gut
site, ete.), Clostridium (e.g., Gut site, etc.), Collinsella (e.g., Gut site, ete.), Collinsella
aerofaciens (e.g., Gut site, etc.), Collinsella aerofaciens (e.g., Gut site, etc.),
Coriobacteriaceae (e.g., Gut site, etc.), Coriobacteriales (e.g., Gut site, etc.),
Coriobacteriia {e.g., Gut site, etc.), Dielma (e.g., Gut site, etc.}, Dielma (e.g., Gut site,
etc.}, Dorea formicigenerans {e.g., Gut site, ete.), Dorea longicatena (e.g., Gut site, etc.),
Eggerthella (e.g., Gut site, etc.), Eggerthella sp. HGA1 (e.g., Gut site, etc.),
Eisenbergiella (e.g., Gut site, etc.), Eisenbergiella tayi (e.g., Gut site, etc.),
Faecalibacterium (e.g., Gut site, etc.), Faecalibacterium prausnitzii {(e.g., Gut site, etc.},
Firmicutes (e.g., mouth site, etc.), Flavobacteriaceae (e.g., Gut site, etc),
Flavobacteriales (e.g., Gut site, etc.), Flavobacteriia (e.g., Gut site, etc.), Flavonifractor
plautii (e.g., Gut site, etc.), Fusicatenibacter (e.g., Gut site, etc.), Fusicatenibacter
saccharivorans {e.g., Gut site, etc.), Hespellia (e.g., Gut site, etc.), Lachnospira
pectinoschiza (e.g., Gut site, etc.), Lactobacillaceae {e.g., Gut site, etc.), Lactobacillaceae
(e.g., Genital site, etc.), Lactobacillales (e.g., Genital site, etc.), Lactobacillus (e.g., Gut
site, etc.), Lactobacillus {e.g., Genital site, etc.), Marvinbryantia {(e.g., Gut site, etc.),
Megasphaera (e.g., Gut site, ete.), Moryella (e.g., Gut site, etc.), Odoribacter (e.g., Gut
site, etc.), Odoribacter splanchnicus (e.g., Gut site, ete.), Oscillospiraceae {e.g., Gut site,
ete.), Parabactercides (e.g., Gut site, etc.), Porphyromonadaceae {e.g., mouth site, etc.),
Rhodospirillales (e.g., Gut site, etc.), Roseburia inulinivorans (e.g., Gut site, etc.),
Roseburia sp. 118E39 (e.g., Gut site, etc.), Ruminococcaceae {e.g., Gut site, ete.), Sarcina
(e.g., Gut site, etc.), Selenomonadales (e.g., Gut site, etc.), Subdoligranulum (e.g., Gut
site, etc.), Subdoligranulum variabile (e.g., Gut site, ete.}), Terrisporobacter (e.g., Gut
site, etc.), Terrisporobacter (e.g., Gut site, etc.}), Bacteroidaceae (e.g., Gut site, etc.),
Bacteroides (e.g., Gut site, etc.), Barnesiella intestinihominis (e.g., Gut site, etc.),
Clostridiaceae {e.g., Gut site, etc.), Coricbacteriaceae (e.g., Gut site, etc.),
Coriobacteriales {e.g., Gut site, ete.), Coriobacteriia (e.g., Gut site, etc.), Eggerthella
{e.g., Gut site, etc.), Eggerthella sp. HGA1 (e.g., Gut site, etc.), Eisenbergiella {(e.g., Gut
site, etc.), Flavonifractor plautii (e.g., Gut site, etc.), Lachnospira pectinoschiza (e.g.,
Gut site, etc.), Lactobacillaceae (e.g., Gut site, etc.), Lactobacillus {(e.g., Gut site, etc.),

Morvella (e.g., Gut site, efc.), Roseburia sp. 118E3¢9 (e.g., Gut site, etc.), Sarcina (e.g.,
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Gut site, etc.), Terrisporobacter (e.g., Gut site, efc.), Bacteroidales {e.g., skin site, etc.},
Bactercidia (e.g., skin site, ete.), Acidaminococcaceae {e.g., Gut site, etc),
Actinobacteria (e.g., Gut site, efc.), Actincbacteria (e.g.,, Genital site, etc.),
Actinobacteria (e.g., Gut site, etc.), Actinomycetales {e.g., Genital site, ete.), Alistipes sp.
EBA6G-25cl2 (e.g., Gut site, etc.), Anaerococcus {(e.g., nose site, etc.), Anaerostipes sp.
5_1_63FAA (e.g., Gut site, etc.), Bacilli (e.g., mouth site, ete.), Bacilli (e.g., Genital site,
etc.), Bacteroidaceae (e.g., Gut site, etc.), Bacteroidales (e.g., Gut site, etc.), Bactercides
{e.g., Gut site, etc.), Bacteroides sp. AR20 (e.g., Gut site, etc.), Bactercides sp. AR2¢g
(e.g., Gut site, etc.), Bacteroides sp. D22 (e.g., Gut site, etc.), Bacteroides sp. EBA5-17
(e.g., Gut site, etc.), Bacteroides sp. SLC1-38 {e.g., Gut site, etc.), Bacteroides
thetaictaomicron (e.g., Gut site, etc.), Bacteroidetes (e.g., Gut site, etc.), Bactercidia
{e.g., Gut site, etc.), Barnesiella {e.g., Gut site, ete.), Barnesiella intestinthominis (e.g.,
Gut site, etc.), Betaprotecbacteria (e.g., Gut site, etc.), Bifidobacteriaceae (e.g., Gut site,
etc.), Bifidobacteriales {e.g., Gut site, ete.), Bifidobacterium {e.g., Gut site, ete.), Blautia
huti (e.g., Gut site, etc.), Blautia sp. YHC-4 (e.g., Gut site, etc.), Burkholderiales (e.g.,
Gut site, ete.), Butyricimonas {e.g., Gut site, etc.}), Butyricimonas (e.g., Gut site, etc.),
Clostridia (e.g., Gut site, etc.), Clostridiaceae (e.g., Gut site, etc.), Clostridiales (e.g., Gut
site, etc.), Collinsella (e.g., Gut site, ete.), Collinsella aerofaciens {(e.g., Gut site, etc.),
Corigbacteriaceae (e.g., Gut site, etc.), Coriobacteriales (e.g., Gut site, etc.),
Coriobacteriia {e.g.,, Gut site, ete), Corynebacteriaceae (e.g., Gut site, etc.),
Corynebacteriaceae (e.g., Genital site, etc.), Corynebacteriales (e.g., Gut site, etc.),
Corynebacteriales (e.g., Genital site, etc.), Corynebacterium (e.g., Gut site, etc.),
Corynebacterium {e.g., Genital site, etc.), Dorea (e.g., Gut site, efc.), Dorea
formicigenerans {(e.g., Gut site, etc.), Dorea longicatena {e.g.,, Gut site, etc.),
Fisenbergiella (e.g., Gut site, efc.), FEisenbergiella tayi (e.g., Gut site, etc.),
Enterorhabdus (e.g., Gut site, etc.), Erysipelatoclostridium (e.g., Gut site, etc.),
Erysipelotrichaceae {(e.g.,, Gut site, etc.), Erysipelotrichales {(e.g., Gut site, etc.),
Erysipelotrichia {e.g., Gut site, etc.), Faecalibacterium prausnitzii (e.g., Gut site, etc.),
Firmicutes (e.g., Genital site, ete.), Firmicutes {e.g., Gut site, etc.), Flavonifractor plautii
(e.g., Gut site, etc.), Fusicatenibacter (e.g., Gut site, etc.), Fusicatenibacter
saccharivorans {e.g., Gut site, etc.), Hespellia (e.g., Gut site, ete.), Lachnospira
pectinoschiza (e.g., Gut site, etc.), Lactobacillaceae (e.g., nose site, etc.),
Lactobacillaceae (e.g., Gut site, etc.), Lactobacillaceae (e.g., Genital site, etc.),
Lactobacillales (e.g., Genital site, etc.), Lactobacillus {e.g., nose site, etc.}), Lactobacillus
(e.g., Gut site, etc.}, Lactobacillus (e.g., Genital site, etc.), Marvinbryantia (e.g., Gut site,

66



WO 2019/046347 PCT/US2018/048412

etc.), Morvella (e.g., Gut site, efc.), Negativicutes {e.g., Gut site, etc.), Odoribacter
splanchnicus (e.g., Gut site, etc.), Oscillospira (e.g., Gut site, etc.), Oscillospiraceae {e.g.,
Gut site, efc.), Parabacteroides (e.g., Gut site, etc.), Phascolarctobacterium (e.g., Gut
site, etc.), Prevotellaceae (e.g., Gut site, ete.), Protechacteria (e.g., Gut site, etc.),
Roseburia inulinivorans (e.g., Gut site, etc.), Roseburia sp. 11SE390 (e.g., Gut site, etc.),
Sarcina {e.g., Gut site, etc.}, Selenomonadales (e.g., Gut site, etc.), Subdoligranulum
(e.g., Gut site, etc.), Subdoligranulum variabile (e.g., Gut site, etc.), Sutterella
wadsworthensis (e.g., Gut site, etc.), Sutterella wadsworthensis (e.g., Gut site, etc.),
Sutterellaceae (e.g., Gut site, etc.}, Terrisporobacter (e.g., Gut site, ete.), Veillonellaceae
(e.g., Gut site, ete.), Verrucomicrobiae (e.g., Gut site, ete.), Verrucomicrobiales {e.g., Gut

site, etc.}, and/or other suitable taxa (e.g., described in Table 2)

[60148] Additionally or alternatively, microbiome features can include features

associated with one or more of the targets described in Table 1.

[80149] Additionally or alternatively, microbiome features can include features
associated with one or more of the following taxa: Actinomyces (genus), Aerococcus
(genus), Alloiococcus (genus), Anaerccoccus (genus), Anaeroglobus (genus),
Anaerostipes {genus), Anaerotruncus {genns), Arcanobacterium (genus), Arthrospira
(genus), Atopobium (genus), Bactercides (genus), Bulleidia (genus), Campylobacter
{genus), Catenibacterium (genus), Coriobacteriaceae {family), Corynebacterium
{genus), Dialister {(genus), Fggerthella (genus), Enterococcus {genus), Escherichia
(genus), Finegoldia (genus), Fusobacterium (genus), Gardnerella (genus), Gemella
(genus), Lactobacillaceae (family), Lactobacillales (order), Lactobacillus (genus),
Leptotrichia {(genus), Megasphaera (genus), Mobiluncus {genus), Moryella {genus},
Mycoplasma (genus), Papillibacter (genus), Parvimonas (genus), Peptococcus {genus),
Peptoniphilus (genus), Peptosireptococcus {(genus), Porphyromonadaceae (family),
Porphyromonas (genus), Prevotella (genus), Prevotellaceae (family), Pseudomonas
{genus), Ruminococcus {(genus), Segniliparus (genus), Shigella (genus), Sneathia
(genus), Staphvlococcus (genus), Streptococcus (genus), Treponema (genus),
Ureaplasma ({genus), Veillonella (genus), Veillonellaceae {(family), Aerococcus
christensenii {species), Aerococcus spp. {(genus), Algoriphagus aquatilis (species),
Anaerococcus spp. (genus), Anaerococcus tetradius (species), Anaerococcus vaginalis
{(species}, Anoxybacillus pushchinoensis {species}, Atopobium spp. (genus), Atopobium
vaginae (species), Bactercides fragilis (species), Bactercides spp. ({(genus),

Bifidobacterium animalis subsp. lactis (species), Bifidobacterium dentium (species),
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Bifidobacterium lactis {species), Bifidobacterium longum subsp. suis (species),
Bulleidia extructa ({species), Burkholderia fongorum (species), Burkholderia
phenoliruptrix (species), Caldicellulosiruptor saccharolyticus (species), Campylobacter
spp. {genus), Campylobacter ureolyticus (species), Candida albicans {species), Candida
glabrata (species}, Candida krusei (species), Candida lusitaniae (species), Candidatus
Mycoplasma girerdii {species), Catenibacteriam spp. (genus), Chlamydia trachomatis
(species), Chondromyces robustus (species), Clostridiales BVABz2 (species),
Clostridiales BVAB3 (species), Clostridium cavendishii {species), Clostridium viride
{(species), Cryobacterium psychrophilum {(species), Dialister micraerophilus (species),
Dickeva chrysanthemi (species), Fggerthia catenaformis (species), Erwinia
chrysanthemi (species), Escherichia coli {species}, Escherichia fergusonii (species),
Exiguobacterium  acetylicumn  {species), Fusobacterium nucleatum  (species),
Fusobacterium spp. (genus), Gardnerella spp. (genus), Gardnerella vaginalis (species),
Gemella sp. (genus), Haemophilus ducreyi (species), Klebsiella granulomatis (species),
Lachnospiraceae BVAB1 (species), Lactobacillus acidophilus (species), Lactobacillus
brevis (species), Lactobacillus casel (species), Lactobacillus casei Shirota (species),
Lactobacillus crispatus (species), Lactobacillus delbrueckii (species), Lactobacillus
fermentum (species), Lactobacillus gasseri (species), Lactobacillus iners (species),
Lactobacillus jensenii (species), Lactobacillus johnsonii (species), Lactobacillus
kefiranofaciens (species), Lactobacillus paracasei FJ861111.1 (species), Lactobacillus
pentosus strain S-PT84 (species), Lactobacillus plantarum (species), Lactobacillus
reuteri {(species), Lactobacillus reuteri RC-14 (species), Lactobacillus rhamnosus
{species), Lactobacillus rhamnosus (strain BMX 54) (species), Lactobacilius rhamnosus
BMX 54 (species), Lactobacillus rhamnosus GR-1 (species), Lactobacillus salivarius
(species), Lactobacillus vaginalis (species), Leptotrichia spp. (genus), Maribacter
orientalis {species), Megasphaera genomosp {species), Megasphaera micronuciformis
{(species), Megasphaera spp. {genus), Microbacterium halophilum (species),
Mobiluncus curtisii (species), Mobiluncus mulieris {species}), Moorella glycerini
(species), Mycoplasma genitalium {(species), Mycoplasma hominis (species),
Mycoplasma wmuris {(species), Neisseria gonorrhoeae (species), Paeniclostridium
sordellii (species), Papillibacter spp. {genus), Parastreptomyces abscessus (species),
Parvimonas micra {species), Parvimonas spp. {genus), Pasteurella multocida (species},
Pediococeus ethanolidurans (species), Peptoniphilus harei {species), Peptoniphilus
indolicus {species), Peptoniphilus spp. (genus), Peptosireptococcus anaerobius
(species), Peptostreptococcus massiliae (species), Peptostreptococcus spp. (genus),
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Porphyromonas gingivalis {species), Porphyromonas levii {species), Porphyromonas sp.
(genus), Porphyromonas uenonis (species), Prevotella arnil (species), Prevotella bivia
(species), Prevotella disiens (species}, Prevotella intermedia (species), Prevotella oralis
{species), Prevotella oris (species), Prevotella timonensis (species), Pseudomonas spp.
{genus), Ralstonia pickettii (species), Ruminococcus spp. {genus), Sanguibacter keddieii
(species), Sneathia amnii (species), Sneathia sanguinegens (species), Sneathia spp.
(genus), Staphylococcus aureus (species), Staphvlococcus mulans  (species),
Staphylococcus pasteurt (species), Staphylococcus simiae (species), Staphylococcus
simulans (species), Staphylococcus spp. {(genus), Staphylococcus warneri (species),
Streptococcus agalactiae {species), Strepiococcus anginosus {(species), Streptococcus
intermedius (species), Streptococcus pyogenes (species), Streptococcus viridans
(species), Thermosipho atlanticus (species), Thermovirga lienit (species), Treponema
pallidum (species), Trichomonas vaginalis (species}, Trueperella bernardiae (species),
Ureaplasma parvum {species), Ureaplasma urealyticurn (species), Veillonella
montpellierensis (species), Veillonella parvula (species), Virgibacillus proomii (species),
Zobellia laminariae (species), HPV 3 (virus variant), HPV 6 (virus variant}, HPV 16
{virus variant), HPFV 18 (virus variant), HPV 31 (virus variant), HPV 313 {virus variant),
HPV 35 (virus variant}, HPV 39 (virus variant), HPV 43 {virus variant}), HPV 45 (virus
variant), HPV 51 (virus variant), HPV 52 (virus variant) HPV 53 (virus variant), HPV 54
{virus variant), HPV 56 (virus variant), HPV 58 (virus variant), HFV 59 {virus variant},
HPV 66 (virus variant), HPV 68 (virus variant), HPV (virus), HPV (multiple type)
(virus), taxa described in Table 3, any combination of taxa and/or virus variant, and/or
any other suitable taxa (e.g., where the taxa can be associated with marker-associated,
ete.). In examples, markers associated with one or more of the plurality of taxa can
include 165 rRNA genetic sequences associated with the plurality of taxa. The markers
and/or the plurality of taxa can be associated (e.g., positively associated, negatively
associated, etc.) with one or more: conditions, pathogens, commensal bacteria,
probiotic bacteria, and/or any other marker-associated information, where such
associations can be stored in microorganism databases, applied in characterization
processes, and/or otherwise processed.

[00150] Additionally or alternatively, microbiome features associated with one or
more female reproductive system-related conditions can include microbiome functional
features (e.g., features describing functions associated with one or more

microorganisms, such as microorganisms classified under taxa described herein;
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features describing functional diversity; features describing presence, absence,
abundance, and/or relative abundance; etc.) corresponding to functions from and/or
otherwise associated with (e.g., such as in relation to one or more body sites, where
microbiome functional features can indude site-specific functional features associated
with the one or more body sites, such as where correlations between the functional
features and the one or more female reproductive system-related conditions can be
specific to the body site, such as specific to microbiome function corresponding to
microorganisms observed at the body site from samples collected at a body collection
site corresponding to the body site; etc.) one or more of: Clusters of Orthologous
Groups (COG) databases {e.g., COG, COGgz, eic.), Kyoto Encydopedia of Genes and
Genomes (KEGG) databases (e.g., KEGG2, KEGG3, KEGGY, etc.), and/or any other
suitable database available {e.g., databases with microorganism function data, etc.).
However, microbiome features can include any suitable microbiome functional features
associated with any suitable microorganism function, human function, and/or other

suitable functionality.

[60151] In wvariations, site-specific female reproductive system-related
characterization models (e.g., for determining female reproductive system-related
characterizations based on processing user site-specific microbiome features associated
with one or more body sites also associated with the site-specific female reproductive
system-related characterization model; ete.) and/or female reproductive system-related
characterizations {e.g., associated with a body site, etc.) can be determined based on
site-specific microbiome features {e.g., associated with one or more body sites; etc.)
described herein (e.g., site-specific composition features; site-specific functional
features; etc.). In examples, the method 160 can include determining user microbiome
features (e.g., for a user for which a female reproductive system-related characterization
and/or therapy can be determined and/or promoted; determining feature values for a
user for microbiome features determined to be associated with, such as correlated with,
the one or more female reproductive system-related conditions; ete.) including site-

specific microbiome features associated with one or more body sites.

[00152] In variations, female reproductive system-related characterization models
and/or female reproductive system-related characterizations can be determined based
on microbiome features (e.g., associated with the one or more female reproductive
system-related conditions; ete.) including microbiome composition features {e.g., site-

specific composition features; efc.) and microbiome functional features {e.g., site-
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specific functional features, etc.). In an example, the method 100 can include
determining site-specific composition features {(e.g., associated with a gut site;
composition features described herein; etc.) and site-specific functional features (e.g.,
associated with a gut site; functional features described herein; ete.); and generating a
site-specific fernale reproductive system-related characterization model (e.g., associated
with the gut site and/or vaginal site; for processing data derived from samples collected
at gut coliection sites; etc.) based on the site-specific composition features, the site-
specific functional features, and/or other suitable data (e.g., supplementary data, ete.);
and/or determining one or more female reproductive system-related characterizations
for one or more users based on the site-specific female reproductive system-related
characterization model and user microbiome features (e.g., derived from user samples

collected at gut collection sites; etc.).

[00153] In specific examples, microbiome composition features (e.g., including
site-specific composition features, ete.) described herein, microbiome functional
features described herein, and/or other suitable microbiome features can be
determyined based on one or more microorganism datasets (e.g., microorganism
sequence dataset, etc.) determined based on samples {e.g., sequencing of
microorganism nucleic acids of the samples, etc.) from a set of subjects associated with
the female reproductive system-related condition {(e.g., a set of subjects including
sutbjects with the female reproductive system-related condition; including subiects
without the female reproductive system-related condition, where such samples and/or

associated data can act as a control; a population of subjects; etc.).

[60154] In a variation, any suitable combination of microbiome features described
herein can be used for an HPV characterization process {e.g., determining and/or
applying HPV characterization model for performing diagnosis and/or suitable
characterizations of an HPV condition; facilitating determination of and/or application
of a therapy model and/or therapies for an HPV condition; ete.). In an example, a
combination of microbiome feature can be predictive of the likelihood of HPV infection
for an individual, based on his/her own microbiome sample, including presence,
absence, relative abundance or any other microbiome features derived from sample

analysis (e.g., site-specific sample analysis).

[00155] In variations, any suitable combination of microbiome features described

herein can be used in prevention, treatment of, and/or suitable facilitation of
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therapeutic intervention for one or more female reproductive system-related conditions
associated with microorganisms, such as for restoring vaginal microbiota to a healthy
cohort (e.g., improving microbiome diversity), such as including modulation of the
presence, absence or relative abundance of microorganisms in a human gat microbiome
and/or other suitable microbiomes associated with suitable body sites (e.g., towards a
target microbiome composition and/or functionality associated with users with a
healthy microbiome, etc.). However, microbiome features associated with female
reproductive system-related conditions can be applied in any suitable manner for
prevention, treatment of, and/or suitable facilitation of therapeutic intervention for one

or more female reproductive system-related conditions.

[00156] In an example, the method 100 can include determining a female
reproductive system-related characterization for the user for a first female reproductive
system-related condition and a second female reproductive system-related condition
based on a first set of composition features (e.g., including at least one or more of the
microbiome features described above in relation to the first variation; including any
suitable combination of microbiome features; etc.), a first female reproductive system-
related characterization model, a second set of composition features (e.g., including at
least one or more of the microbiome features described above in relation to the second
variation; including any suitable combination of microbiome features; etc.), and a
second female reproductive system-related characterization model, where the first
female reproductive system-related characterization model is associated with the first
female reproductive system-related condition (e.g., where the first female reproductive
system-related characterization model determines characterizations for the first female
reproductive system-related condition, etc.), and where the second female reproductive
system-related characterization model is associated with the second female
reproductive system-related condition {e.g., where the second female reproductive
system-related characterization model determines characterizations for the second
female reproductive system-related condition, etc.). In the example, determining user
microbiome features can include determining first user microbiome functional features
associated with first functions from at least one of Cluster of Orthologous Groups (COG)
database and Kyoto Encyclopedia of Genes and Genomes (KEGG) database, where the
first user microbiome functional features are associated with the first female
reproductive system-related condition; and determining second user microbiome

functional features associated with second functions from at least one of the COG
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database and the KEGG database, where the second user microbiome functional
features are associated with the second female reproductive system-related condition,
where determining the female reproductive system-related characterization can include
determining the female reproductive systeme-related characterization for the user for
the first female reproductive system-related condition and the second female
reproductive system-related condition based on the first set of composition features, the
first user microbiome functional features, the first female reproductive system-related
characterization model, the second set of composition features, the second wuser
microbiome functional features, and the second female reproductive system-related
characterization model. Additionally or alternatively, any cornbinations of microbiome
features can be used with any suitable number and types of female reproductive systeni-
related characterization models to determine female veproductive system-related
characterization for one or more female reproductive system-related conditions, in any

suttable manner.

[00157] In examples, the method 100 can include generating one or more female
reproductive system-related characterization models based on any suitable combination
of microbiome features described above and/or herein (e.g., based on a set of
microbiome composition features including features associated with at least one of the
taxa described herein; and/or based on microbiome functional features described
herein, such as corresponding to functions from databases described herein; ete.). In an
example, performing a characterization process for a user can include characterizing a
user as having one or more female reproductive system-related conditions, such as
based upon detection of, values corresponding to, and/or other aspects related to
microbiome features described herein (e.g., microbiome features described above, etc.),
and such as in a manner that is an additional (e.g., supplemental to, complementary to,
etc.) or alternative to typical approaches of diagnosis, other characterizations {e.g.,
treatment-related characterizations, ete.), treatment, monitoring, and/or other suitable
approaches associated with female reproductive system-related conditions. In
variations, the microbiome features can be used for diagnostics, other characterizations,
treatment, monitoring, and/or any other suitable purposes and/or approaches

associated with female reproductive system-related conditions.

[00158] Any suitable taxa, associations, features, and/or other suitable data can be

2

derivable in any suitable manner described in U.S. Application No. 16/047,840 filed 27-

JUL-2018, which is herein incorporated in its entirety by this reference.
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[60159] However, determining one or more female reproductive system-related

characterizations can be performed in any suitable manner.

3.3.B Determining a therapy.
(601607 Performing a characterization process 5130 {e.g., performing a female

reproductive system-related therapy) can include Block Si140, which can include
determining one or more therapies {e.g., therapies configured to modulate microbiome
composition, function, diversity, and/or other suitable aspects, such as for improving
one or more aspects associated with female reproductive system-related conditions,
such as in users characterized based on one or more characterization processes; ete.).
Block S140 can function to identify, select, rank, prioritize, predict, discourage, and/or
otherwise determine therapies (e.g., facilitate therapy determination, etc.). For
example, Block 8140 can include determining one or more of probiotic-based therapies,
bacteriophage-based therapies, small molecule-based therapies, and/or other suitable
therapies, such as therapies that can shift a subject’s microbiome composition, function,
diversity, and/or other characteristics (e.g., microbiomes at any suitable sites, etc.)
toward a desired state (e.g., equilibrium state, etc.} in promotion of a user’s health, for
modifying a state of one or more female reproductive system-related conditions, and/or

for other suitable purposes.

(00161} Therapies (e.g., female reproductive system-related therapies, ete.) can
include any one or more of: consumables {(e.g., probiotic therapies, prebiotic therapies,
medication such as antibiotics, allergy or cold medication, bacteriophage-based
therapies, consumables for underlying conditions, small molecule therapies, etc.);
device-related therapies (e.g., monitoring devices; sensor-based devices; medical
devices; implantable medical devices; etc.); surgical operations; psychological-
associated therapies {e.g., cognitive behavioral therapy, anxiety therapy, talking
therapy, psychodynamic therapy, action-oriented therapy, rational emotive behavior
therapy, interpersonal psychotherapy, relaxation training, deep breathing techniques,
progressive muscle relaxation, meditation, etc.}; behavior modification therapies (e.g.,
physical  activity recommendations such as  increased  exercise; dietary
recommendations such as reducing sugar intake, increased vegetable intake, increased
fish intake, decreased caffeine consumption, decreased alcohol consumption, decreased

carbohydrate intake; smoking recommendations such as decreasing tobacco intake;
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weight-related recommendations; sleep habit recommendations etc.); topical
administration therapies {e.g., topical probiotic, prebiotic, and/or antibiotics;
bacteriophage-based therapies); environmental factor modification therapies;
modification of any other suitable aspects associated with one or more female
reproductive system-related conditions; and/or any other suitable therapies (e.g., for
improving a health state associated with one or more female reproductive system-
related conditions, such as therapies for improving one or more female reproductive
system-related conditions, therapies for reducing the risk of one or more female
reproductive system-related conditions, etc.). In examples, types of therapies can
include any one or more of: probiotic therapies, bacteriophage-based therapies, small
molecule-based therapies, cognitive/behavioral therapies, physical rehabilitation
therapies, clinical therapies, medication-based therapies, diet-related therapies, and/or
any other suitable therapy designed to operate in any other suitable manner in

promoting a user’s health.

[00162] In variations, therapies can include site-specific therapies associated with
ong or more body sites, stich as for facilitating modification of microbiome composition
and/or function at one or more different body sites of a user (e.g., one or more different
collection sites, ete.), such as targeting and/or transforming microorganisms associated
with a gut site, nose site, skin site, mouth site, and/or genital site (e.g., vaginal site);
such as by facilitating therapeutic intervention in relation to one or more therapies
configured to specifically target one or more user body sites, such as microbiome at one
or more of the user body sites; such as for facilitating improvement of one or more
female reproductive system-related conditions (e.g., by modifving user microbiome
composition and/or function at a particular user body site towards a target microbiome
composition and/or function, such as microbiome composition and/or function at a
particular body site and associated with a healthy microbiome status and/or lack of the
one or more female reproductive system-related condition; ete.). Site-specific therapies
can include any one or more of consumables (e.g., targeting a gut site microbiome
and/or microbiomes associated with any suitable body sites; ete.); topical therapies
(e.g., for modifying a skin microbiome, a nose microbiome, a mouth microbiome, a
genitals microbiome, ete.); and/or any other suitable types of therapies. In an example,
the method 100 can include collecting a sample associated with a first body site (e.g.,
including at least one of a gut site, a skin site, a genital site such as vaginal site, a mouth

site, and a nose site, etc.) from a user; determining site-specific composition features
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associated with the first body site; determining a female reproductive system-related
characterization for the user for the female reproductive system-related condition based
on the site-specific composition features; and facilitating therapeutic intervention in
relation to a first site~specific therapy for the user (e.g., providing the first site~-specific
therapy to the user; etc.) for facilitating improvement of the female reproductive
system-related  condition, based on the female reproductive system-related
characterization, where the first site-specific therapy is associated with the first body
site. In an example, the method 100 can include collecting a post-therapy sample from
the user after the facilitation of the therapeutic intervention in relation to the first site-
specific therapy (e.g., after the providing of the first site-specific therapy; ete.), where
the post-therapy sample is associated with a second body site (e.g., including at least
one of the gut site, the skin site, the genital site such as vaginal site, the mouth site, and
the nose site; etc.); determining a post-therapy female reproductive system-related
characterization for the user for the female reproductive system-related condition based
on site-specific features associated with the second body site; and facilitating
therapeutic intervention in relation to a second site-specific therapy for the user (e.g.,
providing a second site-specific therapy to the user; ete.) for facilitating improvement of
the female reproductive system-related condition, based on the post-therapy female
reproductive system-related characterization, where the second site-specific therapy is

associated with the second body site.

[001863] In a variation, therapies can include one or more bacteriophage-based
therapies (e.g., in the form of a consumable, in the form of a topical administration
therapy, etc.}, where one or more populations (e.g., in terms of colony forming units) of
bacteriophages specific to a certain bacteria (or other microorganism) represented in
the subject can be used to down-regulate or otherwise eliminate populations of the
cerfain bacteria. As such, bacteriophage-based therapies can be used to reduce the
size(s) of the undesired population(s) of bacteria represented in the subject.
Additionally or alternatively, bacteriophage-based therapies can be used to increase the
relative abundances of bacterial populations not targeted by the bacteriophage(s) used.
However, bacteriophage-based therapies can be used to modulate characteristics of
microbiomes {e.g., microbiome composition, microbiome function, etc.) in any suitable

manner, and/or can be used for any suitable purpose.

[00164] In variations, therapies can include one or more probiotic therapies

and/or prebiotic therapies associated with any combination of at least one or more of
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(e.g., including any combination of one or more of, at any suitable amounts and/or
concentrations, such as any suitable relative amounts and/or concentrations; ete.) any
suitable taxa described herein (e.g., in relation to one or more microbiome composition
features associated with one or more female reproductive system-related conditions,
etc.), such as any suitable taxa described in Section 3.3.A and/or any cther suitable
microorganisms associated with any suitable taxonomic groups (e.g., microorganisms
from taxa described herein, such as in relation to microbiome features; taxa associated
with functional features described herein, etc.). For one or more probiotic therapies
and/or other suitable therapies, microorganisms associated with a given taxonomic
group, and/or any suitable combination of microorganisms can be provided at dosages
of 0.1 million to 10 billion CFU, and/or at any suitable amount {(e.g., as determined
from a therapy model that predicts positive adjustment of a patient’s microbiome in
response to the therapy; different amounts for different taxa; same or similar amounts
for different taxa; etc.). In an example, a subject can be instructed to ingest capsules
including the probiotic formulation according to a regimen failored to one or more of
his/her: physiology (e.g., body mass index, weight, height), demographic characteristics
(e.g., gender, age}, severity of dysbiosis, sensitivity to medications, and any other
saitable factor. In examples, probiotic therapies and/or prebiotic therapies can be used
to modulate a user microbiome (e.g., in relation to composition, function, etc.) for
facilitating improvement of one or more female reproductive system-related conditions.
In examples, facilitating therapeutic intervention can include promoting (e.g.,
recommending, informing a user regarding, providing, administering, facilitating
obtainment of, etc.) one or more probiotic therapies and/or prebiotic therapies to a
user, such as for facilitating improvement of one or more female reproductive system-

reiated conditions.

[80165] In a specific example of probiotic therapies, as shown in FIG. 2o,
candidate therapies of the therapy model can perform one or more of: blocking
pathogen entry into an epithelial cell by providing a physical barrier {e.g., by way of
colonization resistance), inducing formation of a mucous barrier by stimulation of
goblet cells, enhance integrity of apical tight junctions between epithelial cells of a
subject {e.g., by stimulating up regulation of zona-occludens 1, by preventing tight
junction protein redistribution), producing antimicrobial factors, stimulating
production of anti-inflammatory cytokines (e.g., by signaling of dendritic cells and

induction of regulatory T-cells), triggering an immune response, and performing any
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other suitable function that adjusts a subject’s microbiome away from a state of
dysbiosis. However, probiotic therapies and/or prebiotic therapies can be configured in

any suitable manner.

[00186] In another specific example, therapies can include medical-device based
therapies (e.g., associated with human behavior modification, associated with treatment

of disease-related conditions, etc. ).

[00187] In variations, the therapy model is preferably based upon data from a
large population of subjects, which can include the population of subjects from which
the microbiome diversity datasets are derived in Block Sii0, where microbiome
composition and/or functional features or states of health, prior exposure to and post
exposure to a variety of therapeutic measures, are well characterized. Such data can be
used to train and validate the therapy provision model, in identifying therapeutic
measures that provide desired outcomes for subjects based upon different female
reproductive system-related characterizations. In variations, support vector machines,
as a supervised machine learning algorithm, can be used to generate the therapy
provision model. However, any other suitable machine learning algorithm described

above can facilitate generation of the therapy provision model.

[00168] Additionally or alternatively, the therapy model can be derived in relation
to identification of a “normal” or baseline microbiome composition and/or functional
features, as assessed from subjects of a population of subjects who are identified to be
in good health. Upon identification of a subset of subjects of the population of subjects
who are characterized to be in good health (e.g., using features of the characterization
process), therapies that modulate microbiome compositions and/or functional features
toward those of subjects in good health can be generated in Block S140. Block 5140 can
thus include identification of one or more baseline microbiome compositions and/or
functional features (e.g., one baseline microbiome for each of a set of demographic
characteristics), and potential therapy formulations and therapy regimens that can shift
microbiomes of subjects who are in a state of dysbiosis toward one of the identified
baseline microbiome compositions and/or functional features. The therapy model can,

however, be generated and/or refined in any other suitable manner,

[60189] Microorganism compositions asscciated with probiotic therapies and/or
prebiotic therapies (e.g., associated with probiotic therapies determined by a therapy

model applied by a therapy facilitation system, etc.) can include microorganisms that
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are culturable (e.g., able to be expanded to provide a scalable therapy) and/or non-
lethal (e.g.,, non-lethal in their desired therapeutic dosages). Furthermore,
micreorganism compositions can include a single type of microorganism that has an
acute or moderated effect upon a subject’s microbiome. Additionally or alternatively,
microorganism compositions can include balanced combinations of multiple types of
microorganisms that are configured to cooperate with each other in driving a subject’s
microbiome toward a desired state. For instance, a combination of multiple types of
bacteria in a probiotic therapy can include a first bacteria type that generates products
that are used by a second bacteria type that has a strong effect in positively affecting a
subject’s microbiome. Additionally or alternatively, a combination of multiple types of
bacteria in a probiotic therapy can include several bacteria types that produce proteins

with the same functions that positively affect a subject’s microbiome.

[00170] Probiotic and/or prebiotic compositions can be naturally or synthetically
derived. For instance, in one application, a probiotic composition can be naturally
derived from fecal matter or other biclogical matter (e.g., of one or more subjects
having a baseline microbiome composition and/or functional features, as identified
using the characterization process and the therapy model). Additionally or alternatively,
probictic compositions can be synthetically derived (e.g., derived using a benchiop
method) based upon a baseline microbiome composition and/or functional features, as
identified using the characterization process and the therapy model. In variations,
microorganism agents that can be used in probiotic therapies can include one or more
of: veast (e.g., Saccharomyces boulardii), gram-negative bacteria (e.g., E. coli Nissle),
gram-~positive  bacteria (e.g,, Bifidobacteria bifidum, Bifidobacteria infantis,
Lactobacillus rhamnosus, Lactococcus lactis, Lactobacillus plantarum, Lactobacillus
acidophilus, Lactobacillus casei, Bacillus polyfermenticus, etc.), and any other suitable
type of microorganism agent. However, probiotic therapies, prebiotic therapies and/or
other suitable therapies can include any suitable combination of microorganisms
associated with any suitable taxa described herein, and/or therapies can be configured

in any suitable manner.

[00171] Block S140 can include executing, storing, retrieving, and/or otherwise
processing one or more therapy models for determining one or more therapies.
Processing one or more therapy models is preferably based on microbiome features. For
example, generating a therapy model can based on microbiome features associated with

one or more female reproductive system-related conditions, therapy-related aspects

79



WO 2019/046347 PCT/US2018/048412

such as therapy efficacy in relation to microbiome characteristics, and/or other suitable
data. Additionally or alternatively, processing therapy models can be based on any
suitable data. In an example, processing a therapy model can include determining one
or more therapies for a user based on one or more therapy models, user microbiome
features {e.g., inputting user microbiome feature values into the one or more therapy
models, ete.), supplementary data (e.g., prior knowledge associated with therapies such
as in relation to microorganism-related metabolization; user medical history; user
demographic data, such as describing demographic characteristics; ete.), and/or any
other suitable data. However, processing therapy models can be based on any suitable

data in any suitable manner.

(00172} Female reproductive system-related characterization models can include
one or more therapy models. In an example, determining one or more female
reproductive system-related characterizations {e.g., for one or more users, for one or
more fernale reproductive system-related conditions, ete.), can include determining one
or more therapies, such as based on one or more therapy models (e.g., applying one or
more therapy models, etc.} and/or other suitable data (e.g., microbiome features such
as user microbiome features, microorganism dataset such as user microorganism
datasets, etc.). In a specific example, determining one or more female reproductive
systemn-related characterizations can include determining a first female reproductive
system-related characterization for a user (e.g., describing propensity for one or more
female reproductive system-related conditions; ete.); and determining a second female
reproductive system-related characterization for the user based on the first female
reproductive system-related characterization (e.g., determining one or more therapies,
such as for recommendation to a user, based on the propensity for one or more female
reproductive system-related conditions; ete.). In a specific example, a female
reproductive system-related characterization can include both propeunsity-related data
(e.g., diagnostic data; associated microbiome composition, function, diversity, and/or
other characteristics; etc.} and therapy-related data {e.g., recommended therapies;
potential  therapies; etc.).  However, female reproductive  system-related
characterizations can include any suitable data (e.g., any combination of data described

herein, ete.).

[00173]) Processing therapy models can include processing a plurality of therapy
models. For example, different therapy models can be processed for different therapies

(e.g., different models for different individual therapies; different models for different
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combinations and/or categories of therapies, such as a first therapy model for
determining consumable therapies and a second therapy model for determining
psychological-associated therapies; etc.). In an example, different therapy models can
be processed for different female reproductive system-related conditions, {e.g., different
models for different individual female reproductive system-related conditions; different
models for different combinations and/or categories of female reproductive system-
related conditions, etc.). Additionally or alternatively, processing a plurality of therapy
models can be performed for (e.g., based on; processing different therapy models for;
etc.) any suitable types of data and/or entities. However, processing a plurality of
therapy models can be performed in any suitable manner, and determining and/or

applying one or more therapy models can be performed in any suitable manner.

2.4 Processing a user biological sample.
[60174] Embodiments of the method 100 can additionally or alternatively include

Block Si50, which can include processing one or more biological samples from a user
(e.g., biological samples from different collection sites of the user, etc.). Block 8150 can
function to facilitate generation of a microorganism dataset for a user, such as for use in
deriving inputs for the characterization process {e.g., for generating a female
reproductive system-related characterization for the user, such as through applying one
or more female reproductive systern-related characterization models, ete.). As such,
Block 8150 can include receiving, processing, and/or analyzing one or more biclogical
samples from one or more users {e.g., multiple biological samples for the same user
over time, different biclogical samples for different users, etc.). In Block Si150, the
biclogical sample is preferably generated from the user and/or an environment of the
user in a non-invasive manner. In variations, non-invasive manners of sample reception
can use any one or more of: a permeable substrate (e.g., a swab configured to wipe a
region of a user’s body, toilet paper, a sponge, etc.}, a non-permeable substrate {e.g., a
slide, tape, etc.) a container {e.g., vial, tube, bag, etc.) configured to receive a sample
from a region of a user’s body, and any other suitable sample-reception element. In a
specific example, the biological sample can be collected from one or more of the user’s
nose, skin, genitals (e.g., vagina), mouth, and gut (e.g., through stool samples, etc.) ina
non-invasive manner {e.g., using a swab and a vial). However, the biological sample can

additionally or alternatively be received in a semi-invasive manner or an invasive
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manner. In variations, invasive manners of sample reception can use any one or more
of: a needle, a syringe, a biopsy element, a lance, and any other suitable instrument for
collection of a sample in a semi-invasive or invasive manner. In specific examples,
saraples can include blood samples, plasma/serum samples (e.g., to enable extraction of

cell-free DNA)}, and tissue samples.

[00175] In the above variations and examples, the biological sample can be taken
from the body of the user without facilitation by another entity (e.g., a caretaker
associated with a user, a health care professional, an automated or semi-automated
sample collection apparatus, etc.), or can alternatively be taken from the body of the
user with the assistance of another entity. In one example, where the biclogical sample
is taken from the user without facilitation by another entity in the sample extraction
process, a sample-provision kit can be provided to the user. In the example, the kit can
include one or more swabs for sample acquisition, one or more containers configured to
receive the swab(s) for storage, instructions for sample provision and setup of a user
account, elements configured to associate the sample(s) with the user (e.g., barcode
identifiers, tags, etc.), and a receptacle that allows the sample(s) from the user to be
delivered to a sample processing operation (e.g., by a mail delivery system). In another
example, where the biological sample is extracted from the user with the help of another
entity, one or more samples can be collected in a clinical or research setting from the
user {e.g., during a clinical appointment). The biological sample can, however, be

received from the user in any other suitable manner.

[00176] Furthermore, processing and analyzing biological samples (e.g., to
generate a user microorganism dataset; ete.) from the user is preferably performed in a
manner similar to that of one of the embodiments, variations, and/or examples of
sample reception described in relation to Block S110 above, and/or any other suttable
portions of embodiments of the method 100 and/or system 200. As such, reception and
processing of the biological sample in Block 8150 can be performed for the user using
similar processes as those for receiving and processing biclogical samples used to
perform the characterization processes of the method 1006, such as in order to provide
consistency of process. However, biological sample reception and processing in Block

S150 can additionally or alternatively be performed in any other suitable manner.
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3.5 Determining a  female reproductive system-related

characterization,

[00177] Embodiments of the method 100 can additionally or alternatively include
Block S160, which can indude determining, with one or more characterization
processes (e.g., one or more characterization processes described in relation to Block
S130, ete.}, a female reproductive system-related characterization for the user, such as
based upon processing one or more miicroorganism dataset (e.g., user microorganism
sequence dataset, microbiome composition dataset, microbiome functional diversity
dataset; processing of the microorganism dataset to extract user microbiome features
(e.g., extract feature values; etc.) that can be used to determine the one or more female
reproductive system-related characterizations; ete.) derived from the biclogical sample
of the user. Block S160 can function to characterize one or more female reproductive
system-related conditions for a user, such as through extracting features from
microbiome-derived data of the user, and using the features as inputs into an
embodiment, variation, or example of the characterization process described in Block
S130 above {e.g., using the user microbiome feature values as inputs into a microbiome-
related condition characterization model, ete.). In an example, Block 8160 can include
generating a female reproductive system-related characterization for the user based on
user microbiome features and a female reproductive system-related condition model
{e.g., generated in Block S130). Female reproductive system-related characterizations
can be for any number and/or combination of female reproductive system-related
conditions (e.g., a combination of female reproductive system-related conditions, a
single female reproductive system-related condition, and/or other suitable female
reproductive systemi-related conditions; etc.), users, collection sites, and/or other
suitable entities. Fernale reproductive system-related characterizations can include one
or more of: diagnoses (e.g., presence or absence of a female reproductive system-related
condition; ete.); risk (e.g., risk scores for developing and/or the presence of a female
reproductive system-related condition; information regarding female reproductive
system-related characterizations (e.g., symptoms, signs, triggers, associated conditions,
etc.); comparisons (e.g., comparisons with other subgroups, populations, users, historic
health statuses of the user such as historic microbiome compositions and/or functional
diversities; comparisons associated with female reproductive system-related conditions;
etc.); therapy determinations; other suitable outputs associated with characterization

processes; and/or any other suitable data.
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[60178] In  apother wvariation, a female reproductive system-related
characterization can include a microbiome diversity score (e.g., in relation to
microbiome composition, function, etc.) associated with (e.g., correlated with;
negatively correlated with; positively correlated with; ete.) a microbiome diversity score
correlated with one or more female reproductive system-related conditions. In
examples, the female reproductive system-related characterization can include
microbiome diversity scores over time {e.g., calculated for a plurality of biclogical
samples of the user collected over time), comparisons to microbiome diversity scores
for other users, and/or any other suitable type of microbiome diversity score. However,
processing microbiome diversity scores {(e.g., determining microbiome diversity scores;
using microbiome diversity scores to determine and/or provide therapies; etc.) can be

performed in any suitable manner.

[00179]) Determining a female reproductive system-related characterization in
Block 85160 preferably incudes determining features and/or combinations of features
associated with the microbiome composition and/or functional features of the user
(e.g., determining feature values associated with the user, the feature values
corresponding to microbiome features determined in Block S130, etc.), inputting the
features into the characterization process, and receiving an output that characterizes
the user as belonging to one or more of: a behavioral group, a gender group, a dietary
group, a disease-state group, and any other suitable group capable of being identified by
the characterization process. Block 8160 can additionally or alternatively include
generation of and/or output of a confidence metric associated with the characterization
of the user. For instance, a confidence metric can be derived from the number of
features used to generate the characterization, relative weights or rankings of features
used to generate the characterization, measures of bias in the characterization process,
and/or any other suitable parameter associated with aspects of the characterization
process. However, leveraging user microbiome features can be performed in any
suitable manner 1o generate any suitable female reproductive system-related

characterizations.

[80180] In some variations, features extracted from the microorganism dataset of
the user can be supplemented with supplementary features {(e.g., extracted from
supplementary data collected for the user; such as survey-derived features, medical
history-derived features, sensor data, etc.), where such data, the user microbiome data,

and/or other suitable data can be used to further refine the characterization process of
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Block S130, Block 8160, and/or other suitable portions of embodiments of the method

100,

[00181] Determining a female reproductive system-related characterization
preferably includes extracting and applying user microbiome features (e.g., user
microbiome composition diversity features; user microbiome functional diversity
features; extracting feature values; etc.) for the user (e.g., based on a user
micreorganism dataset), characterization models, and/or other suitable components,
such as by employing processes described in Block Si30, and/or by employing any

suitable approaches described herein.

[80182] In variations, as shown in FIG. 22, Block S160 can include presenting
female reproductive system-related characterizations (e.g., information extracted from
the characterizations; as part of facilitating therapeutic intervention; etc.}, such as at a
web interface, a mobile application, and/or any other suitable interface, but
presentation of information can be performed in any suitable manner. However, the
microorganism dataset of the user can additionally or alternatively be used in any other
suitable manner to enhance the models of the method 100, and Block 5160 can be

performed in any suttable manner.

3.6 Facilitating therapeutic intervention.

(80183} As shown in FIG. 25, embodiments of the method 100 can additionally or
alternatively include Block S170, which can include facilitating therapeutic intervention
{e.g., promoting therapies, providing therapies, facilitating provision of therapies, etc.)
for one or more female reproductive system-related conditions for one or more users
(e.g., based upon a female reproductive system-related characterization and/ or a
therapy model). Block S170 can function to recommend, promote, provide, and/or
otherwise facilitate therapeutic intervention in relation to one or more therapies for a
user, such as to shift the microbiome composition and/or functional diversity of a user
toward a desired equilibrium state (and/or otherwise improving a state of the female
reproductive system-related condition, etc) in relation to one or more female
reproductive system-related conditions. Block Si70 can include provision of a
customized therapy to the user according to their microbiome composition and
functional features, where the customized therapy can include a formulation of
microorganisms configured to correct dysbiosis characteristic of users having the
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identified characterization. As such, outputs of Block 8140 can be used to directly
promote a customized therapy formulation and regimen {(e.g., dosage, usage
instructions} to the user based upon a trained therapy model. Additionally or
alternatively, therapy provision can inclode recommendation of available therapeutic
measures configured to shift microbiome composition and/or functional features
toward a desired state. In variations, therapies can include any one or more of:
consumables, topical therapies (e.g., lotions, ointments, antiseptics, etc.), medication
{e.g., medications associated with any suitable medication type and/or dosage, etc.),
bacteriophages, environmental treatments, behavioral modification (e.g., diet
modification therapies, stress-reduction therapies, physical activity-related therapies,
etc.), diagnostic procedures, other medical-related procedures, and/or any other
suitable therapies associated with female reproductive system-related conditions.
Consumables can include any one or more of: food and/or beverage items (e.g.,
probiotic and/or prebiotic food and/or beverage items, etc.), nuiritional supplements
(e.g., vitamins, minerals, fiber, fatty acids, amino acids, prebiotics, probiotics, etc.),
consumable medications, and/or any other suitable therapeutic measure. In an
example, providing one or more therapies and/or otherwise facilitating therapeutic
intervention can include providing a recommendation for the one or more therapies to
one Or more users at one or more computing devices {e.g., at a user interface such as a
web application, presented at the computing devices; ete.) associated with the one or

MOre Users.

[80184] For example, a combination of commercially available probiotic
supplements can include a suitable probiotic therapy for the user according to an output
of the therapy model. In another example, the method 100 can include determining a
female reproductive system-related condition risk for the user for the female
reproductive system-related condition based on a female reproductive system-related
condition model (e.g., and/or user microbiome features); and promoting a therapy to

the user based on the female reproductive system-related condition risk.

[00185] In a variation, facilitating therapeutic intervention can include promoting
a diagnostic procedure (e.g., for facilitating detection of female reproductive system-
related conditions, which can motivate subsequent promotion of other therapies, such
as for modulation of a user microbiome for improving a user health state associated
with one or more female reproductive system-related conditions; etc.). Diagnostic

procedures can include any one or more of: medical history analyses, imaging
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examinations, cell culture tests, antibody tests, skin prick testing, patch testing, blood
testing, challenge testing, performing portions of embodiments of the method 100,
and/or any other suitable procedures for facilitating the detecting {e.g., observing,
predicting, etc.) of female reproductive system-related conditions. Additionally or
alternatively, diagnostic device-related information and/or other suitable diagnostic
information can be processed as part of a supplementary dataset (e.g., in relation to
Block Sizo, where such data can be used in determining and/or applying
characterization models, therapy models, and/or other suitable models; ete.), and/or
collected, used, and/or otherwise processed in relation to any suitable portions of
embodiments of the method 100 {e.g., administering diagnostic procedures for users for

monitoring therapy efficacy in relation to Block S180; etc.)

[60186] In another variation, Block 8176 can include promoting a bacteriophage-
based therapy. In more detail, one or more populations {e.g., in terms of colony forming
units) of bacteriophages specific to a certain bacteria {or other microorganism)
represented in the user can be used to down-regulate or otherwise eliminate
populations of the certain bacteria. As such, bacteriophage-based therapies can be used
to reduce the size(s) of the undesired population(s) of bacteria represented in the user.
Complementarily, bacteriophage-based therapies can be used to increase the relative

abundances of bacterial populations not targeted by the bacteriophage(s) used.

[60187] In another variation, facilitating therapeutic intervention (e.g., providing
therapies, etc.) can include provision of notifications fo a user regarding the
recommended therapy, other forms of therapy, female reproductive system-related
characterizations, and/or other suitable data. In a specific example, providing a therapy
to a user can include providing therapy recommendations (e.g., substantially
concurrently with providing information derived from a female reproductive system-
related characterization for a user; etc.) and/or other suitable therapy-related
information (e.g., therapy efficacy; comparisons to other individual users, subgroups of
users, and/or populations of users; therapy comparisons; historic therapies and/or
associated therapy-related information; psychological therapy guides such as for
cognitive behavioral therapy; etc.), such as through presenting notifications at a web
interface (e.g., through a user account associated with and identifying a user; ete.).
Notifications can be provided to a user by way of an electronic device (e.g., personal
computer, mobile device, tablet, wearable, head-mounted wearable computing device,

wrist-mounted wearable computing device, etc.) that executes an application, web
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interface, and/or messaging client configured for notification provision. In one
example, a web interface of a personal computer or laptop associated with a user can
provide access, by the user, to a user account of the user, where the user account
includes information regarding the users female reproductive system-related
characterization, detailed characterization of aspects of the user’s microbiome (e.g., in
relation to correlations with female reproductive system-related conditions; etc.},
and/or notifications regarding suggested therapeutic measures (e.g., generated in
Blocks S140 and/or S170, etc.). In another example, an application executing at a
personal electronic device (e.g., smart phone, smart watch, head-mounted smart
device) can be configured to provide notifications (e.g., at a display, haptically, in an
auditory manner, etc.) regarding therapy suggestions generated by the therapy model of
Block S170. Notifications and/or probiotic therapies can additionally or alternatively be
provided directly through an entity associated with a user (e.g., a caretaker, a spouse, a
significant other, a healthcare professional, etc.). In some further variations,
notifications can additionally or alternatively be provided to an entity (e.g., healthcare
professional) associated with a user, such as where the entity is able to facilitate
provision of the therapy (e.g., by way of prescription, by way of conducting a therapeutic
session, through a digital telemedicine session using optical and/or audio sensors of a
computing device, etc.). Providing notifications and/or otherwise facilitating

therapeutic, however, be performed in any suitable manner.

3.7 Monitoring therapy effectiveness.

[00188]) As shown in FIG. 23, the method 100 can additionally or alternatively
include Block Si80, which can include: monitoring effectiveness of one or more
therapies and/or monitoring other suitable components (e.g., microbiome
characteristics, etc.) for the user (e.g., based upon processing a series of biclogical
samples from the user), over time. Block 5180 can function to gather additional data
regarding positive effects, negative effects, and/or lack of effectiveness of one or more
therapies (e.g., suggested by the therapy model for users of a given characterization,
ete.) and/or monitoring microbiome characteristics (e.g., to assess microbiome

composition and/or functional features for the user at a set of time points, ete.).

[80189] Monitoring of a user during the course of a therapy promoted by the

therapy model (e.g., by receiving and analyzing biological samples from the user
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throughout therapy, by receiving survey-derived data from the user throughout
therapy) can thus be used to generate a therapy-effectiveness model for each
characterization provided by the characterization process of Block 5130, and each

recommended therapy measure provided in Blocks S140 and S170.

(00190} in Block S180, the user can be prompted to provide additional biological
samples, supplementary data, and/or other suitable data at one or more key time points
of a therapy regimen that incorporates the therapy, and the additional biological
sample(s) can be processed and analyzed (e.g., in a manner similar to that described in
relation to Block 5120) to generate metrics characterizing modulation of the user'’s
microbiome composition and/or functional features. For instance, metrics related to
one or more of: a change in relative abundance of one or more taxonomic groups
represented in the user's microbiome at an earlier time point, a change in
representation of a specific taxonomic group of the user’s microbiome, a ratio between
abundance of a first taxonomic group of bacteria and abundance of a second taxonomic
group of bacteria of the user’s microbiome, a change in relative abundance of one or
more functional families in a user’s microbiome, and any other suitable metrics can be
used to assess therapy effectiveness from changes in microbiome composition and/or
functional features. Additionally or alternatively, survey-derived data from the user,
pertaining to experiences of the user while on the therapy {(e.g., experienced side effects,
personal  assessment of improvement, behavioral wmodifications, symptom
improvement, etc.) can be used to determine effectiveness of the therapy in Block S180.
For example, the method 100 can include receiving a post-therapy biological sample
from the user; collecting a supplementary dataset from the user, where the
supplementary dataset describes user adherence to a therapy (e.g., a determined and
promoted therapy) and/or other suitable user characteristics (e.g., behaviors,
conditions, etc.); generating a post-therapy female reproductive system-related
characterization of the first user in relation to the female reproductive system-related
condition based on the female reproductive system-related characterization model and
the post-therapy biological sample; and promoting an updated therapy to the user for
the female reproductive system-related condition based on the post-therapy female
reproductive system-related characterization {e.g., based on a comparison between the
post-therapy female reproductive system-related characterization and a pre-therapy
female reproductive system-related characterization; ete.) and/or the user adherence to

the therapy (e.g., modifying the therapy based on positive or negative results for the
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user microbiome in relation to the female reproductive system-related condition; etc. ).
Additionally or alternatively, other suitable data (e.g., supplementary data describing
user behavior associated with one or more female reproductive system-related
conditions; supplementary data describing a female reproductive system-related
condition such as observed symptoms; etc.) can be used in determining a post-therapy
characterization {e.g., degree of change from pre- to post- therapy in relation to the
female reproductive system-related condition; etc.), updated therapies (e.g,
determining an updated therapy based on effectiveness and/or adherence to the

promoted therapy, etc.).

[80181] In an example, the method 100 can include collecting supplementary data
(e.g., survey-derived data; informing statuses of female reproductive system-related
conditions, such as in relation to symptom severity; etc.); determining the female
reproductive system-related characterization for the user based on the user microbiome
features and the supplementary data; facilitating therapeutic intervention in relation to
a therapy for the female reproductive system-related condition (e.g., promoting the
therapy to the user; etc.), based on the female reproductive system-related
characterization; collecting a post-therapy biological sample from the user (e.g., after
facilitating the therapeutic intervention; etc.); coliecting subsequent supplementary
data (e.g., including at least one of second survey-derived data and device data; etc.);
and determining a post-therapy female reproductive system-related characterization for
the user for the female reproductive system-related condition based on the subsequent
supplementary data and post-therapy user microbiome features associated with the
post-therapy biological sample. In the example, the method 100 can include facilitating
therapeutic intervention in relation to an updated therapy (e.g., a modification of the
therapy; a different therapy; ete.) for the user for improving the female reproductive
system-related condition, based on the post-therapy female reproductive system-related
characterization, such as where the updated therapy can include at least one of a
consumable, a device-related therapy, a surgical operation, a psychological-associated
therapy, a behavior modification therapy, and an environmental factor modification
therapy. In the example determining the post-therapy female reproductive system-
related characterization can include determining a comparison between microbiome
characteristics of the user and reference microbiome characteristics corresponding to a
user subgroup sharing at least one of a behavior and an environmental factor (and/or

other suitable characteristic) associated with the female reproductive system-related
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condition, based on the post-therapy microbiome features, and where facilitating
therapeutic intervention in relation to the updated therapy can include presenting the
comparison to the user for facilitating at least one of the behavior modification therapy
and the environmental factor modification therapy and/or other suitable therapies.
However, Block 8180 can be performed in relation to additional biological samples,
additional supplementary data, and/or other suitable additional data in any suitable

manner.

[60182] Therapy effectiveness, processing of additional biological samples {e.g., to
determine additional female reproductive system-related characterizations, therapies,
ete.), and/or other suitable aspects associated with continued biclogical sample
collection, processing, and analysis in relation to female reproductive system-related
conditions can be performed at any suitable time and frequency for generating,
updating, and/or otherwise processing models (e.g., characterization models, therapy
models, etc.), and/or for any other suitable purpose (e.g., as inputs associated with
other portions of embodiments of the method 100). However, Block 5180 can be

performed in any suitable manner.

3.8 Processing a Microorganism Database

[00193] The method 100 can additionally or alternatively include Block 8185,
which can include processing (e.g., generating, applying, storing data in, etc.) one or
more microorganism databases. Block S185 can function to perform processing in
relation to a database including marker information, microbiome features, associations
with one or more conditions, and/or other suitable data (e.g.. for facilitating
characterization processes, such as for comparison to user microorganism features in
generating one or more characterizations; etc.). For example, the taxonomic database
can store wicroorganism genetic sequences in association with a corresponding
plurality taxa, which can be stored in association with one or more corresponding

conditions.

[60184] Markers can include any one or more of: genetic sequences, pepiide
sequences, biomarkers, targets, features (e.g.,, microbiome composition features,
microbiome phylogenetic diversity features, microbiome functional diversity features,
etc.), and/or any other suitable markers indicative of microorganisms (e.g., taxa)
and/or associated conditions. Genetic sequences stored by the taxonomic database
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preferably include one or more gene sequences for rRNA (e.g., a variable region of an
rRNA gene sequence), which can include any one or more of: 168, 188, 308, 408, 5085,
608, 53, 239, 5.85, 288, 708, 808, intergenic regions between each region and/or any
other suitable rRNA gene. Genetic sequences preferably include one or more gene
sequences associated with HPV, and/or sequences associated with any suitable female
reproductive system-related conditions. Additionally or alternatively, genetic sequences
can be associated with other RNA genes, protein genes, and/or any other suitable types
of genes. One or more markers stored by the taxonomic database preferably share a
marker characteristic, which can include one or more of: conserved genetic sequences
across the plurality of taxa (e.g., semi-conserved genetic sequences including a variable
region), conserved peptide sequences, shared biomarkers, and/or any other suitable

marker-associated information.

[00195] Markers are preferably associated with a plurality of taxa (e.g., any
suitable taxa described herein), in order to enable mapping of user microorganism

sequences to particular taxa based on a comparison with stored markers.

[00196] Processing a microorganism database can include determining a set of
reference markers for the database (e.g., based on predicted reads derived from primers
selected based on a shared marker characteristic across a plurality of taxa; etc.);
determining a target list of taxa (e.g., associated with vaginal-related conditions);
filtering the target list of taxa based on a comparison (e.g., sequence COMPAriscn)
against the reference markers (e.g., while using optimization parameters); and storing,

at the database, the filtered taxa in association with corresponding reference markers.

(60187} In examples, determining a set of reference markers is preferably based
on one or more primers (e.g., primers to be used in amplification of genetic material
from biological samples, as in Block Si10, ete.). For example, the method 100 can
include: predicting amplicons for 168 rRNA genes based on primers (e.g., V4 primers
STGCCAGCMGUCGCGGTAA for forward, and GGACTACHVGGGTWTCTAAT for
reverse, ete.) allowing annealing satisfying a threshold condition {e.g., up to 2
mismatches over the entire sequence) for comparison to sequences from a reference
database (e.g., SILVA database); filtering the amplicons based on degeneracy (e.g.,
filtering out degenerate amplicons that expand to more than 20 possible non-
degenerate sequences); modifying the filtered amplicons to represent a forward read

(e.g., including the forward primer and 125bp to the 3' end of the forward primer, etc.}
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and a reverse read {(e.g., including the reverse primer and 124bp to the 3’ end of the
reverse primer, etc.); processing the modified amplicons {e.g., removing the primers);
and storing the processed amplicons (e.g., the 125bp after the forward read plus the
124bp after the reverse read; in concatenated form; etc.) as reference markers.
Additionally or alternatively, amplicon prediction, processing, and/or associated
operations can be based on any suitable primers, and/or can be configured in any

suitable manner for determining reference markers.

[00198] In variations, the method 100 can include determining a target list of taxa
(e.g., a set of genera and a set of species associated with a set of conditions, etc.), which
preferably includes processing condition-related information sources (e.g., third-party
information sources such as scientific literature, clinical trials, ete.; sources including
information regarding conditions, associated microorganisms, and/or associated
markers, etc.). In a variation, Block $110 can include manually processing condition-
related information sources (e.g., with human curation of markers and/or associated
information, ete.) to generate the target list of taxa. Determining target taxa can include
automatically processing condition-related information sources. For example, Block
S110 can include: generating a list of online information sources; obtaining the online
information sources based on the list; processing the online information sources to
extract a set of taxa, associated conditions, and/or other associated data (e.g., through
applving natural language processing techniques, etc.} for generating the target list of
taxa. Determining the target list of taxa preferably includes filtering the target list of
taxa based on a comparison with the set of reference markers, such as analogous to that
described in PCT App. No. PCT/US2016/051,156 filed 09-SEP-2016, which is herein
incorporated in its entirety by this reference, and/or can function in any suitable

manner.

[00189] In examples, the method 100 can include associating reference markers
from the set of reference markers to taxa from the target list of taxa, such as based on a
performing a sequence similarity search using 100% identity over 100% of the length of
a genetic sequence associated with one or more taxa from the plurality of taxa (e.g., a
168 rRINA gene V4 region for a taxa), against the set of reference markers. However, any
suitable identity parameter, length parameter, and/or other suitable parameters can be
applied to a sequence similarity search, and associating reference markers with taxa can
be performed in any suitable manner. Reference markers for different taxa of a

preliminary target list are preferably filtered according to optimization parameters (e.g.,
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optimizing for sensitivity, specificity, precision, negative predicting value, and/or other
metrics, such as through using confusion matrices, ete.). In an example, as shown in
Tables 4-5, taxa from the preliminary target list can be filtered based on an optimization
parameter threshold (e.g., requiring each of the optimization parameters to exceed
g0%; requiring precision of over 95%:; etc.). In another example, Block S120 can
inclnde: generating a plurality of sub-databases associating a given taxa to different
numbers of reference markers {(e.g., sequences), resulting in different optimization
parameter profiles. In a specific example, Block S110 can include: accepting a first
subset of reference markers unambiguously corresponding to a taxa; ranking reference
markers from a second subset of reference markers based on a quotient of dt/ti, where
"ti" represents an annotation of the sequence to a taxa of interest, and "dt" represents
an annotation of the sequence to a different taxa; generating a set of sub-databases for a
taxa based on different quotient conditions (e.g., a sub-database optimized for
specificity based on a quotient condition of 0; a sub~-database optimized for sensitivity
based on a quotient condition of 100); determining sets of optimization parameters for
the set of sub-databases; filtering the preliminary target list of taxa based on sub-
databases for the taxa corresponding to optimization parameters satisfying the
optimization parameter thresholds; and storing the filtered taxa (e.g., as shown in
Tables 4-5) in association with the corresponding reference markers at the taxonomic
database. Additionally or alternatively, determining the target list of taxa can be

performed in any suitable manner.

100200} In examples, the method 100 can include predicting amplicons for Lt
genes from HPV genomes based on primers (e.g., CGTCCCAAAGGAAACTGATC,
CGACCTAAAGGAAACTGATC, CGTCCAAAAGGAAACTCATC,
GCCAAGGGGAAACTGATC, CGTCCCAAAGGATACTGATC,
CGTCCAAGGGGATACTGATC, CGACCTAAAGGGAATTGATC,
CGTCCTAATGGGAATTGGTC, CGACCTAGTGGAAATTGATC,
CGACCAAGGGGATATTGATC, GCCCAACGGAAACTGATC,
CGACCCAAGGGAAACTGGTC, CCTCCTAAAGGAAACTGGTC,
GCGACCCAATGCAAATTGGT, CGTCCTAAAGGGAATTGATC,
CGTCCHARRGGAWAYTGRTC for forward primers and GCACAGGGACATAACAATGE,
GCGCAGGGCCACAATAATGG, GCACAGGGACATAATAATGG,
GCCCAGGGCCACAACAATGG, GCTCAGGGTTTAAACAATGG,

GCACAAGGCCATAATAATGG for reverse primers) allowing a maximum of 2
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mismatches, using as template genome sequences from HPV reference database (e.g.
PaVE database). In a specific example, the generated amplicons can be modified to
obtain a final short concatenated amplicon, where the amplicon can include a forward
primer (20 bp) followed by 125 bp of amplicon from 5" to 3”. The same procedure can be
applied to reverse sequence of the amplicon, including the reverse primer followed by
125 bp of target sequence; where both modified reads can be concatenated to create a
final short amplicon of 250 bp; where the final amplicons can be clustered (e.g., using
CD-HIT, etc.} to reduce sequence redundancy; and where the database can also include

the complete amplicon plus 75 pb extensions in both directions.

[80201] Additionally or alternatively, processing a microorganism database can
include identifying reference markers and associated taxa based on processing
biological samples received from a population of users in relation to supplementary
datasets received from the population of users {e.g., determining correlations with self-
reported conditions for the wusers based on microbiome composition features,
microbiome phylogenetic diversity features and/or microbiome functional diversity
features derived from biclogical samples collected from the users), but determining
reference markers corresponding to target taxa can be performed in any suitable

manner. However, processing a taxonomic database can be performed in any suitable

manner.
3.9 Validating.
[60202] The method 100 can additionally or alternatively include Block Sigo,

which recites: validating. Block 8190 can function to validate any suitable portions of
embodiments of the method 106 and/or any suitable components of embodiments of
the system 200. For example, validating can include validating the process used in
generating one or more female reproductive system-related characterizations for a user
based on microbiome datasets, microbiome features, and/or a microbiome database,
such as in order to facilitate accurate determination of user microbiome parameters
and/or reference microbiome parameter ranges {e.g., for relative abundances of a target
taxa). Validating preferably includes performing one or more portions of embodiments
of the method 100 and/or applying one or more components of embodiments of the
system 200 for one or more reference components {(e.g., reference samples with known

microbiome composition, mmicrobiome phylogenetic diversity, and/or microbiome
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functional diversity, such as in relation to the target list of taxa; reference experimental

techniques; ete.).

[00203] In a variation, validating can include generating reference samples based
on diluting genetic material (e.g., to any suitable ratio} associated with target taxa (e.g.,
synthetic genetic material such as synthetic double-stranded DNA representative of the
V4 region of the 165 rRNA gene for different target taxa, ete.); and processing the
reference samples by performing one or more of portions of the embodiment of the
method 100 (e.g., Blocks S§110-8130, efc.) to verify detection of target taxa associated
with the reference samples. In a variation, validating can include processing reference
samples derived from real and/or synthetic biological samples (e.g., vaginal samples
with live or recombinant material of known composition, etc.) to verify detection of
target taxa associated with the reference samples. In an example, detection of bacterial
targets for a women’s health assay can be validated. In a specific example, control
samples {e.g., negative for the bacterial targets), first reference samples positive for C.
trachomatis, and second reference samples positive for N. gonorrhoeae can be used as
inputs for a women’s health assay to evaluate detection capabilities (e.g., as shown in
FIG. 15, including ten de-identified clinical verification specimens (iSpecimen)
containing either C. trachomatis (n=5) or N. gonorrhoeae (n=5), as well as a vaginal
pool (VP) constructed by combining 96 vaginal samples from 11 individuals, tested for
the presence of either pathogen using 168 rRNA gene amplification and sequencing,
where five replicates of each specimen were tested, and where relative abundance of the
two pathogens in each replicate experiment is shown, on a scale from light (absent) o
dark (100% relative abundance), etc.), where four STi-associated targets (i.e., C.
trachomatis, M. genitalium, N. gonorrhoeae, and T. pallidum} were not present in any
of the samples from the healthy subject set, nor in a set of vaginal samples used to
validate the performance of the digene test on extracted DNA, and where in a set of
samples used to compare the HPV genotyping part of the assay to the digene test, C.

trachomatis and M. genitalium was found in certain specimens.

[00204] Additionally or alternatively, validating can include modifying (e.g.,
updating; etc.) one or more parameters, features, and/or other suitable data associated
with one or more of portions of ernbodiments of the method 100 based on the results of
validating the characterization process {e.g., to improve accuracy, precision, and/or
other suitable metrics associated with parameters, features, and/or other suitable data;

etc.) and/or other suitable portions of embodiments of the method 100.
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[60205] Validating can additionally or alternatively include determining a
comparison to a reference assay and/or other suitable experimental technique. In
variations, validating can include determining comparisons to a reference assayv (e.g.,
digene High-Risk HPV HC2 DNA test)

[00206] In an example, sampling performance can be compared with a reference
HPV assay (e.g., digene HPV detection test). In a specific example, first samples can be
collected using a women's health assay associated with embodiments of the method 100
and/or system 200, and second samples can be collected using a reference HPV assay,
suich as for performing validation experiments, such as for use in performing spiking
and infra-ran technical repeatability experiments {(e.g., described herein) by using
homogenized vaginal pools (e.g., by combining vaginal samples derived individuals who

sarapled themselves multiple times, etc.).

(00207} In an example, amplification and sequence-based HPV type identification
(e.g., associated with embodiments of the method 160 and/or system 200) can be
compared with a reference HPV assay {e.g., digene HPV detection test; a hrHPV probe

and/or IrtHPV probe of the digene HPV detection test; etc.).

[00208] In an example, HPV sequencing associated with a women’s health assay
(e.g., associated with portions of embodiments of the method 100) can be evaluated
against a reference HPV assay (e.g., digene HFPV detection test). In a specific example,
for hrHPV genotyping, agreement was 95.3% with a kappa of 0.804; after removal of
samples in which the digene hrHPVY probe showed cross-reactivity with IrHPV types,
the sensitivity and specificity of the hrHPV genotyping assay were 94.5% and 96.6%,
respectively, with a kappa of 0.841; for IrHPV genotyping, agreement was 93.9% with a

kappa of 0.788, while sensitivity and specificity were 100% and 92.9%, respectively.

[00209] In a specific exarnple, performance of the reference HPV assay can be
compared by evaluating performance on self-sampled, paired vaginal samples, using
controls and calibrators, such as where results from the reference HPV assay can be
used as a standard for comparison, where results from a women's health assay (e.g.,
associated with embodiments of the method 100 and/or system 200} can be considered
to be positive for a HPV type if the number of reads assigned to that HPV type divided
by the normalized number of reads assigned to a spiked-in control is greater than a
threshold (e.g., 0.1, etc.), and where agreement between the women’s health assay and

the reference HPV assay can be evaluated Cohen’s kappa (e.g., where the level of
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agreement can be defined by the range: 0-0.2, poor; ©.21-0.40, fair; 0.41-0.6, moderate;

0.61-0.8, good; 0.81-1.00, very good; etc.).

[00210] In examples, performance on extracted DNA {(e.g., extracted vaginal DNA}
and/or other suitable samples can be evalnated for a reference assay to assess the
performance of the reference assay (e.g., digene HPV detection test, etc.), such as shown
in FIG. 16 {e.g., including digene HC2 High-Risk HPV assay performance on a set of 87
paired, self-collected cervicovaginal samples, where samples were tested directly from
STM tubes or from a paired sample after DNA extraction, where lines show the cutoff of
the digene assay (RLU ratio = 1), where TN, true negative; TP, true positive; FN, false
negative; FP, false positive; etc.) and Table 12 (e.g., including performance for digene
HC2 High-Risk HPV assay performance on a set of 87 paired, self-collected vaginal
samples, where one set of samples was collected using a digene brush resuspended in
digene Specimen Transport medium (“digene STM”), and the second set was extracted
DNA from swabs suspended in tubes with lysis/stabilization buffer ("digene DNA”),

ete.).

[60211] In examples, performance on clinical samples (e.g., clinical vaginal
samples) and/or other suitable samples can be evaluated through comparison between
a women's health assay and a reference assay (e.g., digene HPV detection test, etc.),
such as for performance of hrHPV sequencing, such as shown in FIG. 17A (e.g.,
including results from DNA from 718 vaginal samples extracted and tested by PCR
amplification and sequencing using HPV primers, and additionally used directly in the
digene assay using the HC2 hrHPV (FIG. 17A) or IrHPV (FIG. 17B) probe mix, where for
each sample, the x-axis shows the normalized ratio of reads assigned to validated HPV
types over reads assigned to a spiked-in internal control, while the Y-axis shows the
digene HPV probe RLU values normalized over the assay’s cut-off RLU, where the lines
show the cutoff for each of the assays, where FIG. 17A includes a comparison of hrHPY
test results in a subset of 601 samples, and where six samples that were positive in the
digene hrHPV assay and negative in the hrHPV genotyping assay, but in which IrHPV
sequences were detected by genotyping, are shown as iriangles, ete.) and Table 13 (e.g.,
including results for comparison of the women's health assay and a digene HC2 hrHPY
assay to detect hrHPV; where of the 601 samples, 504 were negative in both tests, while
69 were positive in both tests; where the genotyping assay was considered positive if the
normalized number of reads assigned to any of the validated hrHPV types (16, 18, 31,

33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68} divided by the number of reads assigned to
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a spike in control was greater than ¢.1; where the digene test was considered positive if
the measured RLU was equal to or greater than the assay’s cutoff (RLU ratio of 1 or
higher); and where positive correlation was found between the number of normalized

hrHPV sequencing reads and the digene HC2 hrHPV RLU ratios, ete.).

[60212] In examples, performance on clinical samples (e.g., clinical vaginal
samples) and/or other suitable samples can be evaluated through comparison between
a women's health assay and a reference assay (e.g., digene HPV detection test, etc.),
such as for performance of IrHPV sequencing, such as shown in FIG. 17B {(e.g., where
FIG. 17B includes a comparison of IrHPV test results in a subset of 148 samples, and,
etc.) and Table 14 {e.g., where of the 148 samples, 118 were negative in both tests, while
21 were positive in both tests; where the genotyping assay was considered positive if the
normalized number of reads assigned to any of the validated IrHPV types (6, 11, 42, 43,
44) divided by the number of reads assigned to a spike in control was greater than ©.1;
where the digene test was considered positive if the measured RLU was equal to or
greater than the assay’s cutoff (RLU ratio of 1 or higher); and where the number of
normalized IrHPV sequencing reads was positively correlated to the digene HC2 IrHPV
RLU ratios, ete.).

[80213] In examples prevalence of hrHPYV and IrHPV types in clinical samples can
be compared between a women’s health assay and a reference assay {e.g., digene HPV
detection test, etc.), such as shown in FIG. 18A and 18B (e.g., including results for

combined 718 samples).

[00214] Validating can additionally or alternatively include in vitro validation
(e.g., of any suitable taxa and/or targets, such as taxa and/or targets associated with a
women's health assay; etc.). In a variation, validating can include in vitro validation of
bacterial targets (e.g., 32 bacterial targets described in Table 1, ete.). In a specific
example, in vifro validation can include using synthetic DNAs, such as synthetic DNAs
including the V4 region of the 165 rRNA gene including primer regions (e.g., based on a
SILVA representative sequence; where the SILVA representative sequence per taxa can
be chosen by performing an all-against-all sequence comparison of all sequences in a
taxa, and identifying as representative the sequence that shared the highest similarity
with the largest number of sequences in the set; etc.) plus 75 additional bases to both
the 5" and 3’ side, with one sDNA per target {e.g., as shown in Table 7). In a specific

example, to validate that each target could be detected in a vaginal swab specimen, each
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sDNA (e.g., 3 ng) can be spiked into aliquots {e.g., 500 ul) of a vaginal pool, created by
combining vaginal specimens of women included in this study, and DNA was extracted
from each spiked vaginal pool; where each spike-in experiment was performed in
triplicate; and where bacterial targets were detected by amplification using PCR
targeting the 168 rRNA gene, sequencing, and a bioinformatics pipeline, such as
portions of embodiments of the method 100; where each target was detected above
Hmit of detection (LOD) in each of the triplicate spiked-in amplification reactions
performed on the extracted DNA from the vaginal pool. Additionally or alternatively,
LOD of targets {e.g., bacterial targets) can be determined. In a specific example, limit of
blank {LOB) can be calculated using wells of a PCR plate {e.g., blank wells of a 96-well
PCR plate where wells of the first row and first column of the plate each contained 200
pg/id of synthetic 165 rRNA gene DNA from different targets; etc.); where the LOB was
set as the average number of reads in these blank wells plus 1.65 standard deviations;
where pools of bacterial sSDNAs were mixed in different ratios (e.g., each bacterial sDNA
was randomly assigned to one of two pools, A and B, that each contained sDNAs in
equimolar armount); where each pool was serially difated in PCR grade water (e.g., Pool
A dilutions were mixed 1:1 with undiluted Pool B and vice versa); where pool A/B
combinations were used in friplicate for DNA extraction, amplification, and sequencing
as described below; where for each target, the LOD was defined as the lowest
concentration of sDNA where at least two of the three replicates contained at least 2
reads for that target in a sample with 10,000 reads or more; where using the LOD, a
lower threshold for detection for each taxa at its LOD as the LOB (48.27) plus the
standard deviation of the taxa at LOD * 1.65 can be calculated; and where the threshold
is used to correctly assign a taxa as identified in a sample at or above its LOD. In a
specific example, for targets that had both a species and a genus level SDNA present in
the mixed pools A and B, a bioinformatic correction can be applied: the total reads for a
genus-level target for which a species within that genus was also present in the mixed
pools, was defined as the total measured reads for the genus and subtracting all those
reads corresponding to species-level targets belonging to that genus in the same pool
mix {e.g., only reads that match to a genus and not to a species level can be assigned to

the genus).

(00215} In a variation, validating can include in vifro validation of HPV targets
(e.g., HPV targets described in Table 1, etc.). In a specific example, fragments of the 1.1

gene of approximately 600 bp long can be used. In a specific example, synthetic DNA
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sequences representing 5 IrHPV and 1g hrHPV types {e.g., included in a women’s health
assay) can be deseribed in Table 8. In a specific example, to validate that each target can
be detected in a vaginal swab specimen, each HPV sDNA (e.g., 3 ng} can be spiked into
aliquots {e.g., 500 ul) of a vaginal pool created by combining vaginal specimens of
women included in this study, and DNA was extracted from each spiked vaginal pool;
where the spiked HPV targets were detected by amplification using the PCR targeting
the L1 gene and bioinformatics pipeline {e.g., portions of embodiments of the method
100}; where each spike-in experiment was performed in triplicate; where each HPV
target was detected above the LOD in each of the triplicate spiked-in amplification
reactions performed on the extracted DNA from the vaginal pool; where each target had
a ratio > 0.1 for the number of HPV-assigned reads divided by the total number of
normalized reads assigned to an internal spike-in conirol. In a specific example, to
determine the LOD of HPV targets, 10-fold serial dilutions of the sDNAs representing
HPV targets were made in nuclease-free water, ranging from 105 to 10?2 molecules per
ul; where dilutions of one target were inversely combined with dilutions of another
target, forming different pairs of HPV sDNAs. Each dilution pair was used directly as

template for PCR in triplicate as described below.

[00216] However, validating can be performed in any suitable manner.
4 System.
[00217] As shown in FIG. 2, embodiments of the system 200 (e.g., for

characterizing a female reproductive system-related condition) can include any one or
more of: a handling system (e.g., a sample handling system, ete.) 210 operable to collect
and/or process biclogical samples (e.g., collected by users and included in containers
including pre-processing reagents; etc.) from one or more users {e.g., a human subject,
patient, animal subject, environmental ecosystem, care provider, etc.) for facilitating
determination of a microorganism dataset {e.g., microorganism genetic sequences;
microorganisim  sequence dataset; etc.); a female reproductive system-related
characterization system 220 operable to determine microbiome features (e.g.,
microbiome composition features; microbiome functional features; diversity features;
relative abundance ranges; such as based on a microorganism dataset and/or other
suitable data; etc.), determine female reproductive system-related characterizations

(e.g., female reproductive system-related condition characterizations, therapy-related
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characterizations, characterizations for users, etc.); and/or a therapy facilitation system
230 operable o facilitate therapeutic intervention (e.g., promote a therapy, etc.} for one
or more female reproductive system-related conditions (e.g., based on one or more
female reproductive system-related conditions; for improving one or more female

reproductive system-related conditions; etc.).

[00218] Embodiments of the system 200 can include one or more handling
systems 210, which can function to receive and/or process {(e.g., fragment, amplify,
sequence, generate associated datasets, ete.) Dbiological samples to transform
microorganism nucleic acids and/or other components of the biological samples into
data (e.g., genetic sequences that can be subsequently aligned and analyzed;
microorganism datasets; ete.) for facilitating generation of female reproductive system-
related characterizations and/or therapeutic intervention. The handling system 216 can
additionally or alternatively function to provide sample kits 250 (e.g., including sample
containers, instructions for collecting samples from one or more collection sites, etc.) to
a plurality of users (e.g., in response to a purchase order for a sample kit 250), such as
through a mail delivery system. The handling system 210 can include one or more
sequencing systems 215 {e.g., next-generation sequencing systems, sequencing systems
for targeted amplicon sequencing, sequencing-by-synthesis techniques, capiliary
sequencing technique, Sanger sequencing, pyrosequencing techniques, nanopore
sequencing techniques, etc.) for sequencing one or more biological samples (e.g.,
sequencing microorganism nucleic acids from the biological samples, ete.), such as in
generating microorganism data {e.g., microorganism sequence data, other data for
microorganism datasets, etc.). Next-generation sequencing systems (e.g., nexi-
generation sequencing platforms, etc.) can include any suitable sequencing systems
(e.g., sequencing platforms, ete.) for one or more of high~-throughput sequencing (e.g.,
facilitated through high-throughput sequencing technologies; massively parallel
signature sequencing, Polony sequencing, 454 pyrosequencing, Hlumina sequencing,
SOLID sequencing, lon Torrent semiconductor sequencing, DNA nanoball sequencing,
Heliscope single molecule sequencing, Single molecule real time (SMRT) sequencing,
Nanopore DNA sequencing, etc.), any generation number of sequencing technologies
(e.g., second-generation sequencing technologies, third-generation sequencing
technologies, fourth-generation sequencing technologies, etc.), amplicon-associated
sequencing (e.g., targeted amplicon sequencing), sequencing-by-synthesis, tunnelling

currents sequencing, sequencing by hybridization, mass spectrometry sequencing,
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microscopy-based techniques, and/or any suitable next-generation sequencing
technologies. Additionally or alternatively, sequencing systems 215 can implement any
one or mwore of capillary sequencing, Sanger sequencing (e.g., microfluidic Sanger
sequencing, etc.), pyrosequencing, nanopore sequencing (Oxford nanopore sequencing,
etc.), and/or any other suitable types of sequencing facilitated by any suitable

sequencing technologies.

[00219] The handling system 210 can additionally or alternatively include a library
preparation system operable to automatically prepare biological samples {e.g., fragment
and amplify using primers compatible with genetic targets associated with the female
reproductive system-related condition} in a multiplex manner to be sequenced by a
sequencing system; and/or any suitable components. The handling system 210 can
perform any suitable sample processing techniques described herein. However, the
handling systemn 210 and associated components can be configured in any suitable

manner.

[00220] Embodiments of the system 200 can include one or more female
reproductive system-related characterization systems 220, which can function to
determine, analyze, characterize, and/or otherwise process microorganism datasets
(e.g., based on processed biclogical samples leading to microorganism genetic
sequences; alignments to reference sequences; efc.), microbiome features (e.g.,
individual variables; groups of variables; features relevant for phenotypic prediction, for
statistical description; variables associated with a sample obtained from an individoal;
variables associated with female reproductive system-related conditions; variables
describing fully or partially, in relative or absolute quantities the sample’s microbiome
composition and/or functionality; etc.), models, and/or other suitable data for
facilitating female reproductive system-related characterization and/or therapeutic
intervention. In examples, the female reproductive system-related characterization
system 220 can identify data associated with the information of the features that
statistically describe the differences between samples associated with one or more
female reproductive system-related conditions (e.g., samples associated with presence,
absence, risk of, propensity for, and/or other aspects related to female reproductive
system-related conditions etc.), such as where the differing analyses can provide
complementing views into the features differentiating the different samples (e.g.,
differentiating the subgroups associated with presence or absence of a condition, etc.).

In a specific example, individual predictors, a specific biological process, and/or
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statistically inferred latent variables can provide complementary information at
different levels of data complexity to facilitate varied downstream opportunities in
relation to characterization, diagnosis, and/or treatment. In ancther specific example,
the female vreproductive system-related characterization system 220 process

supplementary data for performing one or more characterization processes.

[00221] The fernale reproductive system-related characterization system 220 can
include, generate, apply, and/or otherwise process female reproductive system-related
characterization models, which can include any one or more of female reproductive
system-related condition models for characterizing one or more female reproductive
system-related conditions {e.g., determining propensity of one or more female
reproductive system-related conditions for one or more users, ete.), therapy models for
determining therapies, and/or any other suitable models for any suitable purposes
associated with the embodiments of the system 200 and/or method 100. In a specific
example, the female reproductive system-related characterization system 220 can
generate and/or apply a therapy model (e.g., based on cross-condition analyses, etc.) for
identifying and/or characterizing a therapy used to freat one or more female
reproductive gystem-related conditions. Different female reproductive system-related
characterization models {e.g., different combinations of female reproductive system-
related characterization models; different models applving different analytical
techniques; different inputs and/or output types; applied in different manners such as
in relation to time and/or frequency; etc.) can be applied {e.g., executed, selected,
retrieves, stored, etc.) based on one or more of: female reproductive system-related
conditions (e.g., using different fermale reproductive system-related characterization
models depending on the female reproductive system-related condition or conditions
being characterized, such as where different female reproductive system-related
characterization models possess differing levels of suitability for processing data in
relation to different female reproductive system-related conditions and/or
combinations of conditions, etc.), users (e.g., different female reproductive system-
related characterization models based on different user data and/or characteristics,
demographic characteristics, genetics, environmental factors, etc.), female reproductive
system-related characterizations (e.g., different female reproductive system-related
characterization models for different types of characterizations, such as a therapy-
related characterization versus a diagnosis-related characterization, such as for

identifying relevant microbiome composition versus determining a propensity score for
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a female reproductive system-related condition; etc.), therapies (e.g., different female
reproductive system-related characterization models for monitoring efficacy of different
therapies, etc.), body sites (e.g., different female reproductive system-related
characterization models for processing microorganism datasets corresponding to
biclogical samples from different sample collection sites; etc.), supplementary data,
and/or any other suitable components. However, female reproductive systerm-related
characterization models can be tailored and/or used in any suitable manner for
facilitating female reproductive system-related characterization and/or therapeutic

intervention.

[80222] The female reproductive systeni-related characterization system 220 can
preferably determine site-specific female reproductive system-related characterizations
{e.g., site-specific analyses). In examples, the female reproductive system-related
characterization system 220 can generating and/or apply different site-specific female
reproductive system-related characterization models. In specific examples, different
site~specific female reproductive system-related characterization models can be
generated and/or can be applied based on different microbiome features, such as site-
specific features associated with the one or more body sites that the site-specific female
reproductive system-related characterization model is associated with {e.g., using gut
site~-specific features derived from samples collected at gut collection sites of subjects,
and correlated with one or more female reproductive system-related conditions, such as
for generating a gut site-specific female reproductive system-related characterization
model that can be applied for determining characterizations based on user samples
collected at user gut collection sites; etc.). Site-specific female reproductive system-
related characterization models, site-specific features, samples, site-specific therapies,
and/or other suitable entities (e.g., able to be associated with a body site, etc.) are
preferably associated with at least one body site (e.g., corresponding to a sample
collection site; ete.) including one or more of a gut site (e.g., characterizable based on
stool samples, ete.), skin site, nose site, genital site {(e.g., associated with genitals,
genitalia; vaginal site; etc.), mouth site, and/or any suitable body region. In examples,
different female reproductive system-related characterization models can be tatlored to
different types of inputs, outputs, female reproductive system-related characterizations,
female reproductive system-related conditions (e.g., different phenotypic measures that
need to be characterized), and/or any other suitable entities. However, site-specific

female reproductive system-related characterizations can be configured in any manner
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and determined in any manner by a female reproductive system-related

characterization system 220 and/or other suitable components.

[00223] Female reproductive system-related characterization models, other
models, other components of embodiments of the system 200, and/or suitable portions
of embodiments of the method 100 (e.g., characterization processes, determining
microbiome  features,  determining  female  reproductive  system-related
characterizations, etc.) can employ analytical techniques including any one or more of:
univariate statistical tests, multivariate statistical tests, dimensionality reduction
techniques, artificial intelligence approaches (e.g., machine learning approaches, etc.},
performing pattern recognition on data (e.g., identifying correlations between female
reproductive system-related conditions and microbiome features; etc.), fusing data
from multiple sources {e.g., generating characterization models based on microbiome
data and/or supplementary data from a plurality of users associated with one or more
female reproductive system-related conditions, such as based on microbiome features
extracted from the data; etc.), combination of values (e.g., averaging values, etc.),
compression, conversion (e.g., digital-to-analog conversion, analog-to-digital
conversion), performing statistical estimation on data {e.g. ordinary least squares
regression, non-negative least squares regression, principal components analysis, ridge
regression, etc.), wave modulation, normalization, updating {(e.g., of characterization
models and/or therapy models based on processed biological samples over time; ete.),
ranking (e.g., microbiome features; therapies; etc.), weighting (e.g., microbiome
features; etc.), validating, filtering {(e.g., for baseline correction, data cropping, etc.),
noise reduction, smoothing, filling (e.g., gap filling}, aligning, model fifting, binning,
windowing, clipping, transformations, mathematical operations (e.g., derivatives,
moving averages, summing, subtracting, multiplying, dividing, etc.), data association,
multiplexing, demultiplexing, interpolating, extrapolating, clustering, image processing
techniques, other signal processing operations, other image processing operations,
visualizing, and/or any other suitable processing operations. Artificial intelligence
approaches can include any one or more of: supervised learning (e.g., using logistic
regression, using back propagation neural networks, using random forests, decision
trees, etc.), unsupervised learning (e.g., using an Apriori algorithm, using K-means
clustering), semi-supervised learning, a deep learning algorithm {e.g., neural networks,
a restricted Boltzmann machine, a deep belief network method, a convolutional neural

network method, a recurrent neural network method, stacked auto-encoder method,
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etc.) reinforcement learning (e.g., using a (-learning algorithm, using temporal
difference learning), a regression algorithm {e.g., ordinary least squares, logistic
regression, stepwise regression, multivariate adaptive regression splines, locally
estimated scatterplot smoothing, etc.), an instance-based method (e.g., k-nearest
neighbor, learning vector quantization, self-organizing map, etc.), a regularization
method {e.g., ridge regression, least absolute shrinkage and selection operator, elastic
net, etc.), a decision tree learning method (e.g., classification and regression tree,
iterative dichotomiser 3, C4.5, chi-squared aotomatic interaction detection, decision
stump, random forest, multivariate adaptive regression splines, gradient boosting
machines, etc.), a Bayesian method (e.g., naive Bayes, averaged one-dependence
estimators, Bayesian belief network, etc.), a kernel method (e.g., a support vector
machine, a radial basis function, a linear discriminate analysis, ete.), a clustering
method {(e.g., k-means clustering, expectation maximization, etc.}, an associated rule
learning algorithm (e.g., an Apriori algorithim, an Eclat algorithm, ete.), an artificial
neural network model (e.g., a Perceptron method, a back-propagation method, a
Hopfield network method, a self-organizing map method, a learning vector quantization
method, etc.), an ensemble method (e.g., boosting, boostrapped aggregation, AdaBoost,
stacked generalization, gradient boosting machine method, random forest method,
etc.), and/or any suitable artificial intelligence approach. However, data processing can

be emploved in any suitable manner.

[00224] The fernale reproductive system-related characterization system 220 can
perform cross-condition analyses for a plurality of female reproductive system-related
conditions (e.g., generating multi-condition characterizations based on outputs of
different female reproductive system-related characterization models, such as multi-
condition microbiome features; etc.). For example, the female reproductive system-
related characterization system can characterize relationships between female
reproductive system-related conditions based on microorganism data, microbiome
features, and/or other suitable microbiome characteristics of users associated with (e.g.,
diagnosed with, characterized by, etc.) a plurality of female reproductive system-related
conditions. In a specific example, cross-condition analyses can be performed based on
characterizations for individual female reproductive system-related conditions (e.g.,
outputs from female reproductive system-related characterization models for individual
female reproductive system-related conditions, ete.). Cross-condifion analyses can

include identification of condition-specific features (e.g., associated exclusively with a
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single female reproductive system-related condition, etc.), multi-condition features
(e.g., associated with two or more female reproductive system-related conditions, etc.},
and/or any other suitable types of features. Cross-condition analyses can include
determination of parameters informing correlation, concordance, and/or other similar
parameters describing relationships between two or more female reproductive system-
related conditions, such as by evaluating different pairs of female reproductive system-
related conditions. However, the female reproductive system-related characterization
systermn and/or other suitable coraponents can be configured in any suitable manner to
facilitate cross-condition analyses {e.g., applying analytical techniques for cross-

condition analysis purposes; generating cross-condition characterizations, etc.).

[00225] The female reproductive system-related characterization system 220
preferably includes a remote computing system {e.g., for applying female reproductive
svstem-related characterization models, etc.), but can additionally or alternatively
include any suitable computing systems {e.g., local computing systems, user devices,
handling system components, etc.). However, the female reproductive system-related

characterization system 220 can be configured in any suitable manner.

[802286] Embodiments of the system 200 can include one or more therapy
facilitation systems 230, which can function to facilitate therapeutic intervention (e.g.,
promote one or more therapies, ete.) for one or more female reproductive system-
related conditions {(e.g., facilitating modulation of a user microbiome composition and
functional diversity for improving a state of the user in relation to one or more female
reproductive system-related conditions, etc.). The therapy facilitation system 230 can
facilitate therapeutic intervention for any number of female reproductive system-
related conditions associated with any number of body sites {(e.g., corresponding to any
suttable number of collection sites of samples; ete.), such as based on site-specific
characterizations (e.g., multi-site characterizations associated with a plurality of body
sites; ete.}, multi-condition characterizations, other characterizations, and/or any other
suitable data. The therapy facilitation system 230 can include any one or more of: a
communications system (e.g., to communicate therapy recommendations, selections,
discouragements, and/or other suitable therapy-related information to a computing
device {e.g., user device and/or care provider device; mobile device; smart phone;
desktop computer; at a website, web application, and/or mobile application accessed by
the computing device; etc.); to enable telemedicine between a care provider and a

subject in relation to a female reproductive system-related condition; etc.), an
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application executable on a user device {e.g., indicating microbiome composition
and/or functionality for a user; etc.), a medical device (e.g., a biological sampling
device, such as for collecting samples from different collection sites; medication
provision devices; surgical systems; etc.}, a user device (e.g., biometric sensors}, and/or
any other suitable component. One or more therapy facilitation systems 230 can be
controllable, communicable with, and/or otherwise associated with the female
reproductive system-related characterization system 220. For example, the female
reproductive system-related characterization system 220 can generate characterizations
of one or more female reproductive system-related conditions for the therapy
facilitation system 230 to present (e.g., transmit, communicate, etc.) to a corresponding
user {e.g., at an interface 240, etc.). In another example, the therapy facilitation system
230 can update and/or otherwise modify an application and/or other software of a
device (e.g., user smartphone) to promote a therapy (e.g., promoting, at a to-do list
application, lifestvle changes for improving a user state associated with one or more
female reproductive system-related conditions, etc.). However, the therapy facilitation

systermn 230 can be configured in any other manner.

[00227] As shown in FIG. 25, embodiments of the system 200 can additionally or
alternatively include an interface 240, which can function to improve presentation of
microbiome characteristics, female reproductive system-related condition information
{e.g., propensity metrics; therapy recommendations; comparisons to other users; other
characterizations; ete.), and/or specific information (e.g., any suitable data described
herein) associated with {e.g., included in, related to, derivable from, etc.} one or more
female reproductive system-related characterizations. In examples, the interface 240
can present female reproductive system-related condition information including a
microbiome composition (e.g., taxonomic groups; relative abundances; etc.), functional
diversity {e.g., relative abundance of genes associated with particular functions, and
propensity metrics for one or more female reproductive systemn-related conditions, such
as relative to user groups sharing a demographic characteristic {e.g., smokers,
exercisers, users on different dietary regimens, consumers of probiotics, antibiotic
users, groups undergoing particular therapies, etc.). However, the interface 240 can be

configured in any suitable manner.

[00228] While the components of embodiments of the system 200 are generally
described as distinet components, they can be physically and/or logically integrated in

any manner. For example, a computing system {e.g., a remote computing system, a user
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device, etc.) can implement portions and/or all of the female reproductive system-
related characterization system 220 {e.g., apply a microbiome-related condition model
to generate a characterization of female reproductive system-related conditions for a
user, etc.) and the therapy facilitation systemn 230 (e.g., facilitate therapeutic
intervention through presenting insights associated with microbiome composition
and/or function; presenting therapy recommendations and/or information; scheduling
daily events at a calendar application of the smartphone to notify the user in relation to
therapies for improving female reproductive system-related, etc.). In an example,
embodiments of the system 200 can omit a therapy facilitation system 230. In an
example, the systermn 200 can include a women’s health assay (e.g., described herein,
etc.} that can complement conventional and/or current approaches for in-clinic cervical
cancer screening, other suitable women’s health screening, other suitable in-clinic
approaches associated with women’s health, and/or any suitable approaches. However,
the functionality of embodiments of the system 200 can be distributed in any suitable
manner amongst any suitable system components. However, the components of

embodiments of the system 200 can be configured in any suitable manner

5. Other

[00229] Embodiments of the method 100 can, however, include any other suitable
blocks or steps configured to facilitate reception of biological samples from subjects,
processing of biological samples from subjects, analyzing data derived from biological
saraples, and generating models that can be used to provide customized diagnostics
and/or probiotic-based therapeutics according to specific microbiome compositions

and/or functional features of subjects.

[00230] Embodiments of the method 100 and/or system 200 can include every
combination and permutation of the various system components and the various
method processes, incuding any variants (e.g., embodiments, variations, examples,
specific examples, figures, etc.), where portions of embodiments of the method 1006
and/or processes described herein can be performed asynchronously (e.g.,
sequentially), concurrently (e.g., in parallel}, or in any other suitable order by and/or
using one or more instances, elements, components of, and/or other aspects of the

system 200 and/or other entities described herein.
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[00231} Any of the variants described herein (e.g., embodiments, variations,
examples, specific examples, figures, etc.} and/or any portion of the variants described
herein can be additionally or alternatively combined, aggregated, excluded, used,

performed serially, performed in parallel, and/or otherwise applied.

(00232} Portions of embodiments of the method 100 and/or system 200 can be
embodied and/or implemented at least in part as a machine configured to receive a
computer-readable medium storing computer-readable instructions. The instructions
can be executed by computer-executable components that can be integrated with the
svstem. The computer-readable medium can be stored on any suitable computer-
readable media such as RAMs, ROMs, flash memory, EEPROMs, optical devices (CD or
DVD), hard drives, floppy drives, or any suitable device. The computer-executable
component can be a general or application specific processor, but any suitable
dedicated hardware or hardware/firmware combination device can alternatively or

additionally execute the instructions.

[060233] As a person skilled in the art will recognize from the previous detailed
description and from the figures and claims, modifications and changes can be made to
embodiments of the method 100, system 200, and/or variants without departing from

the scope defined in the claims.

Table 1.
- Taxonomice e - oo
Target : Association | Health condition
rank
Aerococcus gens Associated | Bacterial Vaginosis
Aerococcus christensenii species Associated | Bacterial Vaginosis
Atopobium genus Associated | Bacterial Vaginosis
Atopabium vaginae species Associated Bacterial Vaginosis
Sexually
species Associated Transmitted
Infection
Chlamydia trachomatis species Associated Cervicitis
. . Pelvic Inflammatory
species Associated .
Disease
species Associated | Idiopathic Infertility
Dialister micraerophilus species Associated Bacterial Vaginosis
Fusobacterium genus Associated Bacterial Vaginosis
X . . Inversely Human
Fusobacterium nucleatum species B " B
associated papillomaviras
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Infection
genus Associated | Bacterial Vaginosis
Gardnerella ) Human
genus Associated papillomavirus
Infection
species Associated | Bacterial Vaginosis
species Associated Aerobic Vaginitis
. -
Gardnerella vaginalis Human
species Associated papillomavirus
Infection
Gemella genus Associated | Bacterial Vaginosis
Inversely N
gentis o ,_3’ Cervicitis
, . - associated
Lactobacillus
Inversely e e .
genus ) L Bacterial Vaginosis
associated
. Inversely v
species o Y Bacterial Vaginosis
associated
Lactobacillus fners Human
. Inversely . .
species BN papillomavirus
associated e .
Infection
. . . . Inversely e
Lactobacillus jensenii species . ,_“’ Bacterial Vaginosis
associated
Megasphaera genus Associated | Bacterial Vaginosis
Mobiluncus genus Associated Bacterial Vaginosis
Mobiluncus curtisii species Associated Bacterial Vaginosis
Mobiluncus mulieris species Associated Bacterial Vaginosis
Sexually
species Associated Transmitted
Muycoplasma genitalium Infection
species Associated Cervicitis
species Associated Infertility
Sexually
species Associated Transmitted
; Infection
Neisseria gonorrhoeae ;
Newssena gonorritede . . Pelvic Inflammatory
species Associated . ?
Disease
species Associated Infertility
Papillibacter genus Associated Bacterial Vaginosis
Parvimonas genus Associated Bacterial Vaginosis
Peptoniphilus genus Associated Bacterial Vaginosis
Peptostreptococcus genus Associated | Bacterial Vaginosis
Porphyromonas gens Associated | Bacterial Vaginosis
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Prevotella genus Associated | Bacterial Vaginosis
Prevotella amnii species Associated Bacterial Vaginosis
Prevotella timonensis species Associated Bacterial Vaginosis
genus Associated | Bacterial Vaginosis
Sneathia ‘ Human
genus Associated papillomavirus
Infection
Staphylococcus aureus species Associated Aerobic Vaginitis
Streptococaus agalactioe species Associated Aerobic Vaginitis
Sexually
Treponema pallidum species Associated Transmitted
Infection
Human
HPV (any described types) ~ Associated papitlomavirus
Infection
IrHPV (types 6, 11, 42, 43, and 44) - Associated Genital warts
- Associated Cervical Cancer
hrHPV (types 16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59, 66, and 68) . Associated | SIL {High & Low)
- Associated Cervicitis
Table 2.
Condition Site Organism Association
Chlamydia Gut Bacteroides sp. AR20 Associated
. . Inversely
“hlamyd suf acteroides sp. AR2 N
Chlamydia Gut Bactercides sp. AR29 Associated
Chlamydia Gut Bacteroides sp. D22 Associated
Chlamydia Gut Alistipes sp. EBA6-25cl2 Associated
N . . . . Inversely
Endometriosis Gut Actinobacteria ) fe, Y
Associated
Endometriosis Gut Alistipes sp. EBAG-25¢l2 Associated
Endometriosis Gat Bacteroidales Associated
Endometriosis Gut Bactercides Associated
Endometriosis Gut Bacteroides sp. AR20 Associated
Endometriosis Gut Bacteroides sp. AR29 Associated
Endometriosis Gut Bacteroides sp. D22 Associated
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Endometriosis Gut Bacteroidetes Assoeciated
Endometriosis Gut Bactercidia Associated
Endometriosis Gut Barnesiella Associated
Endometriosis Gut Barnesiella intestinthominis Associated

. . . Inversely
Endometriosis Gut Betaproteobactema Assacia tg d
Endometriosis Gut Blautia luti Associated
Endometriosis Gut Blautia sp. Ser8 Associated

. .. . Inversely
Endometriosis Gut Burkholderiales Associated

.. . s e Inversely

Endometiriosis Gut Clostridia L‘\s‘;ociatgd
. . . «qe Inversely
Endometriosis Gut Clostridiales AsSocia tg a
.. . Inversely
Endometriosis Gut Collinselia Assoria tg a
Va AL
. .. . . Inversely
Endometriosis Gut Coriobacteriales Associated
L. Inversely
Endometriosis Gut Dorea A
Associated
. . . . Inversely
Endometriosis Gut Dorea longicatena Associa tg a
Endometriosis Gut Eggerthella Associated
Endometriosis Gut Eisenbergiella tayi Associated
- .. . . . s Inversely
Endometriosis Gut | Faecalibacterium prausnitzii Associated
Endometriosis Gut Flavobacteriales Associated
Endometriosis Gut Flavobacteriia Associated
. _ Fusicatenibacter Inversely
Endometriosis Gut . A
saccharivorans Associated
i .. i ) . . Inversely
Endometriosis Gut Lachnospira pectinoschiza NN
~ Associated
Endometriosis Gut Lactobacillaceae Assoeciated
- .. , Inversely
Endometriosis Gut Megasphaera NN
E Associated
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Endometriosis Gut Odoribacter Associated
Endometriosis Gut Oscillospiraceae Associated

) S i e Inversely
Endometriosis Gut Roseburia Associated
. _ . . e Inversely
Endometriosis Gut Roseburia sp. 115E39 Associated
Endometriosis Gut Rurminococcaceae Inver'sely
Associated

i . . o Tnversely
Endometriosis Gut Sarcina IE‘?E S
Associated

Endometriosis Gat Subdoligranulum variabile ,E.nver::,ely
Associated
Endometriosis Gut Suitereliaceae Associated
. . Inversely
Endometriosis Gut Terrisporobacter versely
Associated

. . o . Inversely
Genital Herpes Gut Bifidobacterium W Ely
Agssociated

N ibad T . S Inversely
Genital Herpes Gut Actinobacteria Associated
. . - : Inversely

3 S 3 Alistipes sp. EBA6-25¢l: .
(Genital Herpes Gut Alistipes sp. EBAG-25¢ci2 Associated
Genital Herpes Gut Alistipes sp. HGB3 Associated
. i . . _ o Inversely
(enital Herpes Gut | Anaerostipes sp. 5_1_63FAA Associated
) . ep s Inversely
Genital Herpes Gut Bacteroides acidifaciens versely
Associated
Genital Herpes Gut Bacteroides sp. AR20 Associated
Genital Herpes Gut Bacteroides sp. AR29 Associated
Genital Herpes Gut Bacteroides sp. D22 Associated
Genital Herpes Gut Baﬂc’termd‘e% Associated
thetaiotaomicron
. . . . Inversely
se rpes i Bifidobacteriaceae .

(Genital Herpes Gut dobacteriaceae Associated
. . . . Inversely
Genital Herpes Gut Bifidobacteriales _.V Sely
Associated

Genital Herpes Gut Bifidobacterium Inversely
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Associated
senital Herpes Gut Blautia luti Associated
ST ] S T Inversely
Genital Herpes Gut | Faecalibacterium prausnitzii Associated
Genital Herpes Gut Flavonifractor plautii Associated
Genital Herpes Gat Fusicatenibacter ,E.nver:sely
Associated
Genital Herpes Gut F}HS} cate.?ubgcte‘r Associated
saccharivorans
(Genital Herpes Gut Hespellia Associated
Genital Herpes Gut Lachnospira pectinoschiza Associated
Genital Herpes Gut Moryella Associated
Genital Herpes Gut Oscillospiraceae Associated
~Naibal B - IR T Inversely
Genital Herpes Gut Roseburia sp. 11SE39 Associated
. . - . —y Inversely
3e 2rpes x S ¥ t 2 .

(enital Herpes Gut ubdoligranulum variabile Associated
Genital Warts Gut Bifidobacteriaceae ,E.nver:sely
Associated

Genital Warts Gut Bifidobacteriales I?f"“ﬁ‘*‘?‘y
Agssociated

Genital Warts Gut Bifidobacterium Invegsely
Associated

Genital Warts Gut Clostridia Iflfv'ﬂ:se}?;
Associated

Genital Warts Gut Clostridiales 'E’HVQE‘ZSEIY
Associated

. . . Inversely

~ 3 7, - AP T mer b iy o J
senital Warts Gut Negativicutes Associated
Genital Warts Gut Selenomonadales Inver'sely
Associated

Genital Warts Gut Veillonellaceae Inver.sely
Associated
Gonorrhea Gut Alistipes sp. RMA 9912 Associated
Gonorrhea Gut Bacteroides caccae Infaer.sely
Associated
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Gonorrhea Gut Bacteroides sp. AR29 g;:v ;;Zigi

Gonorrhea Gut Bacteroides sp. D22 /i?:oi:;gd

Gonorrhea Gui Bacteroides vulgatus ng{i;gd

Gonorrhea Gut Bilophila sp. 4_1_30 ;i};of;?:’d

Gonorrhea Gut Intestinimonas Associated

Gonorrhea Gut Prevotellaceae Associated
Painful Periods Gut Actinobacteria }? ;:éiigi
Painful Periods Genital Actinobacteria gi}:of;:i?d
Painful Periods Gut Alistipes putredinis Associated
Painful Periods Gut Alistipes sp. EBA6-25¢cl2 Associated
Paintful Periods Gut Alistipes sp. NMLO5A004 Associated
Painful Periods Gat Alphaproteobacteria Associated
Painful Periods Gut | Anaerostipes sp. 5_1_63FAA Associated
Painful Periods mouth Bacilhi Associated
Painful Periods Genital Bacilli Associated
Painful Periods Gut Bacteroidaceae Associated
Painful Periods Gt Bacteroidales Associated
Painful Periods Gut Bacteroides Associated
Painful Periods Gut Bacteroides caccae Associated
Painful Periods Gut Bacteroides sp. AR20 Associated
Painful Periods Gut Bacteroides sp. ARz29 Associated
Painful Periods Gut Bactercides sp. D22 Associated
Painful Periods Gut Bacteroides sp. SLC1-38 Associated
Painful Periods Gut the?jifggjgieéon Associated
Painful Periods Gut Bacteroidetes Associated
Painful Periods Gut Bacteroidia Associated
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Painful Periods Gut Barnesiella intestinihominis Associated
Painful Periods Gut Blautia luti Associated
. . . Inversely
Painf eriods at Blautia sp. Ser .
Painful Periods Gut autia sp. Ser8 Associated
Painful Periods Gut Blautia sp. YHC-4 Associated
. . . . Inversely
Painful Pertods Gut Blautia stercoris Sely
Associated
. . N ; . Inversely
Painful Periods Gut Blautia wexlerae N
Associated
Painful Periods Gut Butyricimonas Inversely
T ? PR Associated
. . . . . 1. Inversely
Painful Periods Gut Clostridia . 3
Associated
) . . Inversely
Painful Pertods Gut Clostridiaceae Sely
Associated
. . N y ‘3 Inversely
Painful Periods Gut Clostridiales S
Associated
. . . . Inversely
Painful Periods Gut Clostridiurm SELY
Associated
. ; . I Inversely
Painful Periods Gut Collinselia . 3
Associated
. . . . Inversely
Painful Pertods Gut Collinsela aerofaciens Sely
Associated
Painful Periods Gut Collinsella aerofaciens Associated
. . . . Inversely
Painful Pertods Gut Cortobacteriaceae Sely
Associated
o . . . . Inversely
Painful Periods Gut Coriobacteriales S
Associated
Painful Periods Gut Coricbacteriia Inversely
R o S Associated
Painful Periods Gut Dielma Tnversely
AR S e Associated
Painful Periods Gut Dielma Associated
Painful Periods Gut Dorea formicigenerans Inversely
e S 8 Jgeneran: Associated
Painful Periods Gut Dorea longicatena Inversely
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Associated
Painful Periods Gut Eggerthella Associated
Painful Periods Gut Eggerthella sp. HGA1 Associated
Painful Periods Gut Eisenbergiella Associated
Painful Periods Gt Eisenbergiella tayi Associated
Painful Periods Gut Faecalibacterium gi}:of;:i?d
Painful Periods Gut | Faecalibacterium prausnitzii ;;?;é‘;ié
Painful Periods mouth Firmicutes Associated
Painful Periods Gut Flavobacteriaceae Associated
Painful Periods Gut Flavobacteriales Associated
Painful Periods Gut Flavobacteriia Associated
Painful Periods Gut Flavonifractor plautii Associated
Painful Periods Gut Fusicatenibacter g;?;éiié
panhipeiods | cu | Meldtbuter [ sy
Painful Periods Gut Hespellia Associated
Painful Periods Gut Lachnospira pectinoschiza Associated
Painful Periods Gut Lactobaciliaceae Associated
Painful Periods Genital Lactobacillaceae Associated
Painful Periods Genital Lactobacillales Associated
Painful Periods Gut Lactobacillus Associated
Painful Periods Genital Lactobacillus Associated
Painful Periods Gut Marvinbryantia Esfciﬁgd
Painful Periods Gut Megasphaera j;?;;;;ij’é
Painful Periods Gut Moryella Associated
Painful Periods Gut Odoribacter j;?;;;;ij’é
Painful Periods Gut Odoribacter splanchnicus Inversely
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Associated
Painful Periods Gut Oscillospiraceae Associated
Paintul Periods Gut Parabactercides Associated
. . Inversely
Painful Periods mouth Porphyromonadaceae S
; Associated
Painful Periods Gut Rhodospirillales Associated
. . . e e e Inversely
Painful Periods Gut Roseburia inulinivorans . 3
Associated
. . . Inversely
Painful Periods Gut Roseburia sp. 11SE3¢ Sely
Associated
y . . Inversely
Painful Periods Gut Ruminococcaceae N
Associated
. . . Inversely
Painful Periods Gut Sarcina Sel
Associated
. . . Inversely
Painful Periods Gut Selenomonadales . 3
Associated
. . . Inversely
Painful Periods Gut Subdoligranulum ey
Associated
y . . oy Inversely
Painful Periods Gut Subdoligranulum variabile o
Associated
. . . Inversely
Painful Periods Gut Terrisporobacter SEL
Associated
Painful Periods Gut Terrisporobacter Associated
Polycystic Ovarian . .
Y N Gut Bacteroidaceae Associated
Syndrome
Polyeystie Ovarian - . .
Y S;n drome Gut Bacteroides Associated
Polyeystic Ovarian . . . . . .
dq\yrﬁ dmm; ¢ Gut Barnesiella intestinthominis Associated
L'J .
Polyeystic Ovarian ~ . 5 Inversely
Yoy Gut Clostridiaceae D
Syndrome Agssociated
Polycystic Ovarian . . Inversely
yey Gut Coriobacteriaceae Sel
Syndrome Associated
Polyeystie Ovarian . . Inversely
yey . Gut Coriobacteriales o 3
Syndrome Associated
Polycystic Ovarian Gut Coriobacteriia Inversely

120




WO 2019/046347 PCT/US2018/048412

Syndrome Associated
deggféi é_’;;grian Gut Eggerthella Associated
PO}Yg;i%ig;griaﬂ Cut Eggerthella sp. HGA1 Associated
Pobgﬁgiggirian Cut Eisenbergiella Associated
Polycystic Ovarian Gut Flavonifractor plautii Associated

Syndrome
PO}%%;E‘;&?;SF fan Gut Lachnospira pectinoschiza Associated
degl;itéiggiﬁaﬂ Cut Lactobacillaceae Associated
Pobgﬁgiggiriah Gut Lactobacillus Associated
bo}yc‘;ystic Qvarian Cat Moryelia Associated

Syndrome
PO}%%:;ERS;SF fan Cut Roseburia sp. 115E30 Associated
rohgieoain | g

Urinary Tract Infection skin Bacteroidales }il ;:éiigi
Urinary Tract Infection skin Bacteroidia g ? Jgj;?jd
Yeast Infection Gut Acidaminococcaceae fi?sg;i?é
Yeast Infection Gut Actinobacteria ;:V:;Zﬁgd
Yeast Infection Genital Actinobacteria }il g:éiigi
Yeast Infection Gut Actinobacteria p{ ? Jof;?zd
Yeast Infection Genital Actinomycetales ;;?;éiigi
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Yeast Infection Gut Alistipes sp. EBA6-25¢i2 Associated
Yeast Infection nose Anaerococcus j;?;;;;ij’é
Yeast Infection Gut | Anaerostipes sp. 5_1_63FAA g;:v ;;Zigi
Yeast Infection mouth Bacilli Associated
Yeast Infection Genital Bacilli Associated
Yeast Infection Gut Bacteroidaceae Associated
Yeast Infection Gut Bacteroidales Associated
Yeast Infection Gut Bacteroides Associated
Yeast Infection Gt Bacteroides sp. AR20 Associated
Yeast Infection Gut Bacteroides sp. AR29 Associated
Yeast Infection Gut Bacteroides sp. D2z Associated
Yeast Infection Gut Bacteroides sp. EBA5-17 Associated
Yeast Infection Gt Bacteroides sp. SLC1-38 Associated
Yeast Infection Gut ! E_%a“ctgroid‘es Associated

thetaiotaomicron
Yeast Infection Gut Bacteroidetes Associated
Yeast Infection Gut Bacteroidia Associated
Yeast Infection Gut Barnesiella Associated
Yeast Infection Gut Barnesiella intestinihominis Associated
Yeast Infection Gut Betaproteobacteria j;?;;;;ij’é
Yeast Infection Gut Bifidobacteriaceae Eg@iﬁ?&
Yeast Infection Gut Bifidobacteriales /i?:oi:;gd
Yeast Infection Gut Bifidobacterium Esfciﬁgd
Yeast Infection Gut Blautia luti j;?;;;;ij’é
Yeast Infection Gut Blautia sp. YHC-4 Associated
Yeast Infection Gut Burkholderiales Inversely
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Associated
. ) : . . Inversely
Yeast Infection Gut Butyricimonas ) er _5’
/ Associated
Yeast Infection Gut Butyricimonas Associated
Yeast Infection Cut Clostridia Inversely
>As > b : Associated
Yeast Infection Gut Clostridiaceae Inversely
st AR o : : o Associated
, ‘ . ) e Inversely
4 . iy b 1ales .
Yeast Infection Gut Clostridiales Associated
. . Inversely
2ast Infection ot Hinseliz .
Yeast Infection Gut Collinsella Associated
Yeast Infection Gut Collinselia aerofaciens Inversely
Associated
Yeast Infection Gut Coriobacteriaceae Inversely
st AR o S ’ Associated
, ‘ . ) . . Inversely
¢ v =) } teriales .
Yeast Infection Gut Coriobacteriale Associated
) . .. Inversely
ot o ] At LOT10DACLENIC :
Yeast Infection Gut Coriobacteriia Associated
Yeast Infection Gut Corvnebacteriaceae Inversely
A4S > 3 0T} bliact Associated
Yeast Infection Genital Corvnebacteriaceae Inversely
st HRIE - > At Associated
, ‘ . ) . Inversely
[ v . “orynebacteriales .
Yeast Infection Gut Corynebacteriales Associated
. . ‘ . Inversely
2ast Infection orvnebacteriales .
Yeast Infection Genital Corynebacteriale Associated
Yeast Infection Gut Corynebacterium Inversely
a8 : b yHEal Associated
Yeast Infection Genital Corynebacterium Inversely
ast Infecti 2 rynepac : Associated
Yeast Infection Gut Dorea Inversely
’ d Associated
Yeast Infection Gut Dorea formicigenerans Inversely
' R vorea jormicigeneran Associated
Yeast Infection Gut Dorea longicatena Inversely
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Associated
Yeast Infection Gut Eisenbergiella Associated
Yeast Infection Gut Eisenbergiella tayi Associated
, ‘ . - . Inversely

Yeast Infection Gut Enterorhabdus . € “ss?
Associated

. ) . Inversely

Yeast Infection Gut Erysipelatoclostridium versely
Associated

) . y . . Inversely
Yeast Infection Gut Erysipelotrichaceae . ersely
S Associated

, " . ‘ Inversely
Yeast Infection Gut Erysipelotrichales Associated
, ‘ . - . y Inversely

Yeast Infection Gut Erysipelotrichia o € “sg?
e Associated

. . . - Inversely

Yeast Infection Gut | Faecalibacterium prausnitzii versely
Associated
Yeast Infection Genital Firmicutes Associated
Yeast Infection Gut Firmicutes ,E.nver:aely
Associated
Yeast Infection Gut Flavonifractor plautii Associated
) . . Inversely

Yeast Infection Gut Fusicatenibacter ersely
Associated

) . N Fusicatenibacter Inversely
Yeast Infection Gut usicat . }‘fm“ N ersety
saccharivorans Associated
Yeast Infection Gut Hespellia Associated
Yeast Infection Gut Lachunospira pectinoschiza Associated
Yeast Infection nose Lactobacillaceae Associated
Yeast Infection Gut Lactobacillaceae Associated
Yeast Infection Genital Lactobacillaceas Associated
Yeast Infection Genital Lactobacillales Associated
Yeast Infection nose Lactobacillus Associated
Yeast Infection Gut Lactobacillus Associated
Yeast Infection Genital Lactobacillus Associated
. y . . Inversely

Yeast Infection Gut Marvinbryantia verse ,3“
/ Associated

124




WO 2019/046347 PCT/US2018/048412
Yeast Infection Gut Moryella Associated
- ) : . . Inversely
Yeast Infection Gut Negativicutes :"e : _5’
> Associated

. ) . ) Inversely

Yeast Infection Gut Odoribacter splanchnicus SC
Associated
Yeast Infection Gut Oscillospira Associated
Yeast Infection Gut Oscillospiraceae Associated
Yeast Infection Gut Parabactercides Associated
. . Inversely

Yeast Infection Gut Phascolarctobacterium VETSely
Associated

/ i p Inversely
Yeast Infection Gut Prevotellaceae W ey
Associated

Yeast Infection Gut Protechacteria Inver'sely
Associated

Yeast Infection Gut Roseburia inulinivorans hwmﬁd’?}
Associated

. . Inversely

ut eburia sp. 118E ,

Yeast Infection Gut Roseburia sp. 118E3¢9 Associated
o . . rersely

Yeast Infection Gut Sarcina In_‘ve . _5’
Associated

Yeast Infection Gut Selenomonadales Inversely
’ g PR G Associated

Yeast Infection Gat Subdoligranulum ,E.nver:aely
Associated
Yeast Infection Gut Subdoligranulum variabile Associated
. . Inversely

Yeast Infection Gut Sutterella wadsworthensis versely
Associated
Yeast Infection Gut Sutterelia wadsworthensis Associated
. Inversely

Yeast Infection Gut Suttereliaceae versely
Associated
Yeast Infection Gut Terrisporobacter Associated
Yeast Infection Gut Veillonellaceae ,E.nver:aely
Associated
Yeast Infection Gut Verracomicrobiae Associated
Yeast Infection Gut Verrucomicrobiales Associated
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Table 3.

Condition Organism Association

Human Papillomavirus Infection HR-HPV Associated

Human Papillomavirus Infection Gardnerella Associated

Human Papillomavirus Infection Gardnerella Associated
vaginalis

Human Papillomavirus Infection Sneathia Associated

Human Papillomavirus Infection Fuscbacterium Inversely
nucleatum associated

Human Papillomavirus Infection Lactobacillus iners Inversely

associated

Cervical Cancer HR-HPV Associated

Squamous Intraepithelial Lesions (High- and | HR-HPV Associated

Low-grade)

Sexually Transmitted Infection Chlamydia Associated
trachomatis

Sexually Transmitted Infection Mycoplasma Associated
genitalium

Sexually Transmitted Infection Neisseria Associated
gonorrhoeae

Sexually Transmitted Infection Treponema Associated
palhidum

Cervicitis HR-HPV Associated

Cervicitis Chlamydia Associated
trachomatis

Cervicitis Mycoplasma Associated
genitalium

Cervicitis Lactobacillus Inversely

associated

Pelvic Inflammatory Disease Chlamydia Associated
trachomatis

Pelvic Inflarmmmatory Disease Neisseria Associated
gonorrhoeae

Bacterial Vaginosis Aerococcus Associated

Bacterial Vaginosis Aerococcus Associated
christensenii

Bacterial Vaginosis Atopobium Agssociated

Bacterial Vaginosis Atopobium vaginae | Associated

Bacterial Vaginosis Dialister Associated
micraerophilus

Bacterial Vaginosis Fusobacterium Agssociated

Bacterial Vaginosis Gardnerella Associated

Bacterial Vaginosis Gardnerella Associated
vaginalis

Bacterial Vaginosis Gemella Associated

Bacterial Vaginosis Megasphaera Associated
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Bacterial Vaginosis Mobiluncus Agssociated
Bacterial Vaginosis Mobiluncus curtisii | Associated
Bacterial Vaginosis Mobiluncus mulieris | Associated
Bacterial Vaginosis Papillibacter Associated
Bacterial Vaginosis Parvimonas Associated
Bacterial Vaginosis Peptoniphilus Associated
Bacterial Vaginosis Peptostreptococcus | Associated
Bacterial Vaginosis Porphyromonas Associated
Bacterial Vaginosis Prevotelia Associated
Bacterial Vaginosis Prevotella amnii Associated
Bacterial Vaginosis Prevotelia Associated
fimonensis
Bacterial Vaginosis Sneathia Associated
Bacterial Vaginosis Lactobaciilus Inversely
associated
Bacterial Vaginosis Lactobacillus iners Inversely
associated
Bacterial Vaginosis Lactobacillus Inversely
jensenii associated
Aerobic Vaginitis Gardnerella Associated
vaginalis
Aerobic Vaginitis Staphylococeus Associated
AUreus
Aerobic Vaginitis Streptococcus Associated
agalactiae
Idiopathic Infertility Chlamydia Associated
trachomatis
Idiopathic Infertility Mycoplasma Associated
genitalium
Idiopathic Infertility Neisseria Associated
gonorrhoeae
Table 4.
Genus Sensitivity Specificity | Precision NPV
Aerococcus 09.41 100.00 100.00 99.99
Anaerofruncus 98.16 09G.9G 90.21 09G.9G
Atopobium 97.11 100.00 100.00 99.99
Eggerthella 100.00 99.99 99.01 100.00
Enterococcus 98.39 99.99 99.33 99.99
Fusobacterium 97.97 99.99 90.64 99.99
Gardnerella 97.91 100.00 100.00 99.99
Gemella 99.10 099.99 09.88 099.99
Lactobaciilus 90.27 100.00 100.00 99.87
Leptotrichia 98.69 100.00 100.00 99.99
Megasphaera 97.96 99.99 99.84 99.99
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Mobiluncus 100.00 100.00 100.00 100.00
Muycoplasma 98.29 100.00 100.00 99.99
Papillibacter 100.00 100.00 100.00 100.00
FParvimonas 08.35 09.0¢ 99.81 09.90
Peptoniphilus 02.8 100.00 100.00 90.98
Peptostreptococcus 96.86 89.99 90.54 99.99
Porphyromonas 98.88 100.00 100.00 99.99
Prevotellat 02.38 100.00 100.00 09.91
Sneathia 08.68 100.00 100.00 99.99
Staphylococcus 90.21 99.99 99.99 99.93
Streptococcus 08.8g 99.99 99.05 95.96
Ureaplasma 99.41 100.00 100.00 99.99
Veillonella 94.27 100.00 100.00 99.97
Table 5.
Species Sensitivity | Specificity PPV NPV
Aerococcus christensenil 100.00 100.00 160.00 | 100.00
Atopobium vaginae 100.00 100.00 100.00 | 100.00
Bulleidia extructa 100.00 100.00 100.00 | 100.00
Campylobacter ureolyticus 100.00 100.00 100.00 | 100.00
Chlamydia trachomatis 98.23 100.00 100.00 | 100.00
Dialister micraerophilus 100.00 100.00 93.75 100.00
Eggerthia catenaformis G0.00 100.00 100.00 | 100.00
Fusobacterium nucleatum 97.06 100.00 92.09 100.00
Gardnerella vaginalis 100.00 100.00 100.00 | 100.00
Lactobacillus brevis 95.69 100.00 99.01 100.00
Lactobaciilus delbrueckii 98.95 100.00 98.95 100.00
Lactobacillus fermentum 97.10 100.00 98.56 100.00
Lactobacillus iners 05.00 100.00 100.00 | 100.00
Lactobacillus jensenii 100.00 100.00 04.74 100.00
Lactobacillus kefiranofaciens 100.00 100.00 98.04 100.00
Lactobacillus rhamnosus 93.27 100.00 96.3 100.00
Lactobacillus salivarius 97.53 100.00 96.34 100.00
Megasphaera micronuciformis 100.00 100.00 100.00 | 100.00
Microbacterium halophilum 100.00 100.00 100.00 | 100.00
Mobiluncus curtisii 100.00 100.00 100.00 | 100.00
Mobiluncus mulieris 100.00 100.00 100.06 | 100.00
Mycoplasma genitalium 100.00 160.00 100.60 | 100.00
Muycoplasma hominis 100.00 100.00 100.00 | 100.00
Neisseria gonorrhoeae 100.00 100.00 97.92 100.00
Peptostreptococcus anaerobius 100.00 100.00 100.00 | 100.00
Porphyromonas gingivalis 94.34 100.00 100.00 | 100.00
Prevotella amnii 100.00 100.00 100.00 | 100.00
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Prevotella bivia 100.00 100.00 G7.87 100.00
Prevotella disiens 100.00 100.00 95.00 100.00
Prevotella timonensis 100.00 100.00 100.00 | 100.00
Staphylococcus aureus $9.80 09.94 93.60 100.00
Streptococcus agalactiae 009.74 100.00 983.05 100.00
Thermosipho atlanticus 100.00 100.00 100.00 | 100.00
Thermovirga lenii 100.00 100.00 100.00 | 100.00
Trueperella bernardiae 100.00 100.00 100.00 | 100.00
Veillonella montpellierensis 100.00 100.00 100.00 | 100.00
Table 6.

Sens Spec Pre NPV
 itivi | ifiei | eisi

PASS
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Microorgan

ism

Aerococcus

Aerococcus
christensenti

Atopobium

EG’“‘&:TAAA SGGAGCGCAGETGETTTCTTAAGTCTGATGTGAAAGCCCACGGECTTAACC

E_L:-sT—‘\.. \GAGAAGAACARATTGTAGAGTAACTGCTACAGTCTTGACGGTATCTTATCAGE -s]-‘sAC\_CAE

WGCETTETCCEGATTTATTGCG !

CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTSG

e Valel
Vs ALG
Pt

NI CTAGCOETE

[OTCATTOCARACTGOGARAACTTCAG TACACAAGAGGAATG TGGAACTCCATATET FTG
ATGCGTAGATATATGGAAGAACACCAGTGRCGAAGECEACATTCTEGTCTATTACTGACACTGA

 GGCTCGAAAGCCETGEGEAGCAARCAGEATTAGATACCCTGGTAGTCCACECCATARACGATGAS
PGCTAGGETGT AGGGTTTCCECCCTTCAGTH GCAGTTAACGCATTAAGCACTCC E

GTAAGAGAAGAACAAATTGTAGAGTAACTGCTACAGTCTTCGACGETATCT TACCAGARAGCCA |
GECTAACTACGTECCAGCAGCLGCEETAATACGTAGETGGCAAGCETTETCCEGATTTATTGES |

SGTAALAGGGGGCGCAGECTGCTTCTTAAGTCTGATGTCGAAAGCCCACGELTTAACCETGGAAG

s o

N

ATTCGGAAACTGGCGAAGCTTGAGTACAGAAGAGGAAAGTGCGAACTCCATGTGTAGCGGTGEA
GATATATGCGAAGAACACCAGTGCCGARAGCGACTTTCTGGTCTGTCACTGACGCTGA
ARGCGTGGETAGCAAACAGCATTAGATACCCTGCTAGTCCACGCCETAAACGATGAG
TCCACCOTTCAGTGCCGCAGCTAACGC :

TTCAGCAGGGACGAGGCGAALGTGACGGETACCTGCAGAAGAAGCCC

C} "3 -

CTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGEGCAAGCGTTATCCGGATTCATTGG |
CGETAAAGCECTCETAGECGETCTETTAGETCGEEAGTTARATCCEGEEECTCAACCCCCGCTT
A \CTTGAGTTTCETACGGGEGARGETGEAATTCCTAGTGTAGCEGTCGRA |

7\/‘
FA TR TEAT Ll
e ATAACTGACGOTGAG |
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GAACACCAGTGEGECGRAAGGCGGCCTTCTGGECC
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;GAGC‘.’}AAAGCTA( GGCGAGCAAACAGGATTAGATACCCY ] CCTAGCCGTAAACGATGGAC
(A CTAGGTETEEGEEAATATTTCTTCCATECCECAGCTAACGCATTAAGTETCCCGCC :

é /it()p@blum  CGGETTGTAAACCGCTTTCAGCAGEGACCAGECCECAAGGTCACGETACCTGCAC CBAGARGCCC
 CGQCTAACTACCTECCAGCAGCCGCGATAATACETAGGCGEECAAGCATTATCCGEATTCATTG
 GCOTAAAGCGCGCETAGGCOETCTGTTAGGTCAGGAGTTARATCT FCBACCCCTATC
 GCTCCTGATACCGECAGECTTCACTCTGOTACCECARCATCCAATTCCAAGTCTAGCCOTCARA |
 TOCGCAGATATTTGGAACAACACCEGTACCOAAGACEATCTTCTAGGCCATAACTGACACTGAG |
| GCGCGAAAGCTAGGECAGCCAACAGGATTAGATACCCTAGTAGTCCTACCTGTARACGATGGAC
 ACTAGETETCGCEAGATTATACTTTCCATGUCGCAGCTAACGCATTARGTGTCCCGC

GC

vaginae

Ch Zaynydia ECG(‘ TPGGGAATAAGAGAAGGUGATTAATACCOGCTGRATTTCGAGCETACCAGETAAAGAAGCAC |
COGCTAACTCCGTGCCAGCAGCTGCGGTAATACGGAGGGETGCTAGCCTTAATCGGATTTATTGS |
{GCGTAAAGGGCGTETAGCCEGARAAGCTAAGTTAGTTGTCAARGATCGG JUCTCPQ-&CCCCGAGTCE
EGCC \TCTAATACTATTTTTCTAGAGGGTAGATGGACGAAAAGGGAATTTCACGTGTAGCG B‘T"_’AAE
EATSCU AGATATGTGGAAGAACACCAGTGGCCAAGGCGCTTTTCTAATTTATACCT w?-\CGCTAAE
GCGCGAAAGCAAGGGGAGCAAACAGGATTAGATACCOTGGTAGTCCTTGCCGTARACG Euk']-x
TACTTGATGTGGATGGTCTCAACCCCATCCGTGTCEGAGCTAACGCGTTAAGTATGCC :

trachomatis

,Dlalzgtgr (GATTCGGGACGARAGCGCCATATGTCGAATAATATATGGAAATGACGGTACCGAARRAAGC
' ;\_C("CTZ‘:AC”ACCTGCCAGCAG CGCGGTAATACGTAGGTGGCAAGCETTGTCCEGAATTATTGG
{CETAARGCECGCECAGGECEETCACTTARGTCCATCTTAGAAGTGUGGGECTTAACCCOGTGAT
{GGGATGGAAACTGGEAGACTGEAGTATCEGAGAGGAAAGTGGAATTCCTAGTE AGCGGTG?-\JAJAE
E’l GCETAGATATTAGGAAGAACACCGETGEGCGRAAGGCGACTTTCTGGACGAARAACTGACGCTGAG :
EGC‘GC.’ AAAGCGTGEGEGAGCAAACAGGATTAGATACCCTGEGTAGTCCACGCCGTARACCGATGGAT
 ACTAGGTGTAGGAGGTATCGACCCCTTCTGTGCCGEGAGTTAACGCAATARGTATCCC '

micraerophil

CTTTTCGGAATGTARAGTGCTTTCAGTTGGCAAGARAGAAATGAC G"'—‘l’-xc(":-sZ‘sC./-\(‘AACZ‘sAC—‘_—:A
: CGGOTAAATACGTECCAGCAGCCGCGATAATACAHTATGTCACGAGCATTATCCGBATTTATTRS :
EG"(_,TAAAU\,(_,U STCTAGETGETTATGTAAGTCTGATGTGAAAATGCAGGGCTCAACTCTGTATT
GCGETTGGAAACTGTATAACTAGAGTACTGGAGAGGTAAGCGGAACTACAAGTGTAGAGGTGARAA
GTAGATATTTGTAGGAATGCCGATGEGGAAGCCAGCTTACTGGA '
GCGCGARAGCGTGGETAGCARACAGCGATTAGATACCCTGETAGTCC

AT

gF “usobacteriu |
m

Fusobacteriu
m nucleatum |

CTTTTCGGAATGTAAAGTGCTTTCAGTTGGCAAGAAAAAMATGACGGTACCAACAGAAGALG EC:;-X
(CGGCTARATACGTGUCAGCAGUCGCGGTAATACGTATGTCACGAGCGTTATCCGGATTTATTGSE
(GCGTAAAGCGCGTCTAGGTGETTATATAAGTCTGATE TGAAAATGCAGGECTCAARCTCTGTATT
EG’“(_,T’“G TAABCTGTATAACTAGAGTACTGCAGAGGTAAGCGGAACTACAAGTGTAGAGGTGAAL
 TTCGTAGATATTTGTAGGAATGCCEATGEGCAAGCCAGCTTACTGEACAGATACTGACGCTGAR

 GCECGARAGCGTGGGTAGCAAACAGGAT TAGATACCCTEGTAGTC CACGCCETARACGATGATT |
(ACTAGGTETTEGGEE :

TCGAACCTCAGCGCCCAAGCAAACGCGATAAGTAATCCGCCT

(GGGTTGTAAACCGCTTTTGATTGGCAGCAAGCCTTTTGGEETGAGTGTACCTTTCGAATAAGCGC
ECGC;‘:CTAAC““A CGTGCCAGCAGCCGECGGTAATACGTAGGGCGCAAGCETTATCCGGAATTATTGE
GCGTAAAGAGCTTGTAGGCGGTTCGTCGCETCTGETGTGAAAGSCCCATCGCTTAACEETGGGTT
ETC GCCGEGTACGGGCGGECTAGAGTGCAGTAGGGGAGACTGARATTCTCGGTGETAACGEG TGGAE
PGTGETACGATATCGGGAAGAACACCAATGGCGAAGGCAGETCTCTGGGUTGTTACTGACGC TGS
EGI-\A:LGW( CGTGGCGAGCGAACAGGATTAGATACCCTGGTAGTCCACCGCCGTARACGETGGA |
EC(-‘v(“T'L GATGTGGGGCCCATTCCACGEETTCTETGTCGGAGCTAACGCGTTAAGCGTCC |
YTTGTAAACCGCTTT ] YGAGCAAGCTTTCGGGTGAG
ECGGCTAACTA"‘CTGC’CA_"“A’"’C"‘GC"‘GTAE\’.‘AFGTAGGGPGC AGCG -mTATCCGGAATTATTGGE
ECC{‘T:QZ\'MLS SAGCTTGTAGGCGGETTCGTCGCETCTGGTGTGARAGCC A*CCCTTAAC\_GTGGCTTE
E'f“’_’vf_’(;r(.CGGC’l’. \CGGGCEGEECTAGACGTGCAGTAGGGGAGACTGGAATTCCCEGGTGTARCGHET GGAE
 ATGTGTAGATATCGEGAAGAACACCAATAGUCARGGCAGETCTCTGEGCTGTTACTEAC GCTGAE
GCGARAAGCGTGEGEGAGCGAACAGGATT? FaTAC CGTARACGGTGGA
(CGCTGGATGTECGGGECCCATTCCACSGGTTCCETGTCGGAGCTAACGCGTTAAGCGTCC

Gm dnerella
Eva ginalis

L()
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EGan(g I TGTTAGGCGAAGAATGATTGTE TACACAGTAGAGACGGTACCTAACCAGAAAGCCA
: CGGCTAACTACGTGCCAGCAGCCGC TACGTAGGTGGCAAGCETTGETC GGAATTATTGGE
[GCETABAGCGUGCGCAGGTGATTTAATAAG TCTGATGTCABRAGCCCACGGCTCAACCOTEGAGS |

(GTCATTCGAAACTGTTAAACTTGAGTGCAGGAGAGRARAGTGEGAATTCCTAGTGTAGCGETGAR |

{ATGCGTAGAGATTAGGAGGARCACCAGTEGCGAAGGCGGCTTTTTGECCTGTAAC AC“&CTGAE
{GGCGCEAMAGCETEGGGCAGCAMACAGGATTAGATACCCTGGTAGTCCACGCCGTAAAC CGATORAG

i TGCTAAGTGTTEGTCTCATAAGAGATCAGTGCTGCAGCTAACGCATTAAGCACTICGC

Lactobacillus  TCGTAGTGAAGAAAGATAGAGCTAGTAACTGGCCTTTATT TGACGGTARTTACTTAGAAAGTCA |
E CGGCTAACTACGTECCAGCAGCCGCGETAATACGTAGETGECAAGCETTGTCCGATTTATTGS |
EG"(_,TAAAU\JJAGTGC’:-\GCP GTTCAATAAGTCTGATGTCAAAGCCTTCGGCTCAACCGGAGAAT |
 TGCATCAGARACTGTTCAACTTGACTGCACAACAGEACACTGEAACTCCATGTETAGCGETCCA |
 ATGCGTAGATATATGGAAGAACACCAGTEACEAAGECAGCTOTCTAGTCTECAACTGACCCTAA |
 GGCTCORAAGCATGEGTAGCGAACAGGATTAGATACCCTGATAGTCCATGCCGTARACGATGAR |
TGOTARGTGTTGECAGETTTCCECCTCTCAGTACTECAGCTAACGCATTAAGCACTCC :

Lactobacillus
[iners

TG "1‘ TEGTGAAGAAGGACAGGGE '“A STAACTGACCTTTGTTTGACGGTAATCAATTAGARAGTCA
| COECTAACTACGTACCAGCAGCCGCGATAATACGTAGGTGGCAAGCGTTATCCGGATTTATTGR
GCOTARAGCGACTGCACGCRGCTCGATAAGTCTEATGTCGAARGCCTTCEECTCAACCGGAGAAT
CAGARACTGETCGAGCTTGAGTACAGARGAGGAGAGTGGAACTCCATCTGTAGCGGTGAA
TAGATATATGGAAGAACACCGGTGGCEAAGGCGGLTCTCTGETCTGTTACTGACGTTG A
CGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTARACGATGAG

TGCTAAGTGTTGGGAGGTTTCCGCCTCTCAGTGCTECAGCTAACGCATTAAGCACTCC

TGTTGGTGAAGAAGGATAGAGGETAG GGCOTTTATTTGACGGTAATCAACCAGAARGTCA |
: CGECTAACTACGTGCCAGTAGCCECGGTAATACGTAGETEGGCAAGCETTEGTCCEGATTTAT _«.\_‘!CE

7
L

-

G2

L

Lactobacillus
Jensenii

[QCGTAARGCGAGCECAGGCGCATTGATARGTCTGATE TCAAAGCCTTCAECTCAACCAAAGAAC
{TGCATCAGARACTGTCAATCTTGAGTGCAGAAGAGEAGAGTGEAACTCCATGTETAGCGETGGA
ATGCGTAGATATATGGAAGAACACCAGTEGCEARGGCGECTOTCTGATOTETAACTGACGOTGA

GGCTCGAAAGCATGGCTAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATE!
i TGCTAAGTGTTEGGAGETTTCCGCCTC TCAGTECTGCAGC TAACGCATTAAGCACTCC

E‘ﬁ/[ggagphagraEAT“;TGGGA'“”PQ\CA“"AU\:C“" TAATACCCGETETCTTTCACGATACCETARGAS MALL;CLCAE
: | CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTEGCAAGCETTGTCCGRAATTATTGSE |
EGCGTAAA GGCECECAGGCEECATCGCAAGTCGETCTTAAAAGTGCGGEGCTTAACCCCATEAG |
GOGACCGAAACTGTGARGCTCGAGTGTCOCAGAGEARAGCGGAATTCCTAGTGTAGCGHTGARA |
 TECGTAGATATTAGGAGGAACACCAGTAGCGAARGCGGCTTTCTGGACGACARCTGACGCTGAS |
| GCGCGAAAGCCAGEEEAGT AAACG'CCATTAGATACCCCG‘C’ASTCCTGGCCGTEQ—&ACGATGGATE
ACTAGOTGTAGGA COTTOTGTGCCEGAGTTAACGCAATAAGTATCCC :

a0

Eﬂj{)biiuncug EACTC\. P 3 T I’G& CTGTGET :
; {CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCEAGCGTTETCCEGATTTATTGS !

E\) COTAAAGAGCTCETAGGTGETTCETCECESTCTETCETCAAAGCCAGCAGCTTAACTETTGETC
E—’GC‘JGTGGGTACGGGCGGGCTTGA_‘”"GC SGTATGGGTGACTGGAATTCCTGGTETAGCGETGGA
GCECAGATATCAGCGAGGAACACCGATGGCCAAGGCAGETCACTGEGCCEGTTACTGACACTGA
A AAAGCGTCEGCEAGCCAACAGCATTAGATACCCTGGTAGTCCACGCTETAAACGTTGGEG
CTAGGTGTGGGGATGCTATCCTGTGTTTCTGCGCCGTAGCTAACGCATTAAGTTCC :

TCCTTTTTCTCGCGAARAAGGCACAGTTTTGGCTGTGTTCGATGETAGTGGGEGAAGAAGCGC !
'{ SCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGATTTATTGE |
G CETAARGAGCTCCTAGGTGGETTCETCGCEGTCTGETCETGAAALCC! G”AJZTTMCTGTTGGTCE

§M obiluncus
curtisii

TGCGETGEETACGGGCGGECTTCGAGTGCEGETAGGGETGACTGGAR CTGGTGTAG’“G"'—‘CGAE
ATGCGCAGATATCAGCAGGARCACCGATGCCGAAGGCAGGTCACTGGGCCGTTACTGACACTGA
EGGAGCGAP\J—&GCU GGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGTTEGE
IAACTAGOTGTEGEGATCCTATCCTE TGTCTOTECGCCATAGCTAACGCATTAAGTTCC |

Mobiluncus
mulieris

E"GGC"’AAC’”A“C—TGC"‘A:& AGCCGCGGTAATACGTAGGGCGCGAGCEGTTETCCEGATTTATTGG
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(GCGTAAAGAGCTCGETAGGTGETTCETCGCETCTGTCGTCGAAAGCCAGCAGCTTRAACTGTTGETC
ETGCSGTGGGTACGGGCGGGCTTGA_""GC GGTAGGGGTGACTGGAATTCCTGGTGTAGCGETGGA
ATGCGCAGATATCAGRAGGAACACCGATEGUGAAGGCAGETCACTEGGUCGTTACTGACGCTGA |
SAGCCGARAGCETGEEEAGCGAACAGGATTAGATACCCTCGTAGTCCACGCTETARACGTTGG
(AACTAGGETGTGGGGATGCTATCCTGTETTTCTGCECCGTAGCTAACGCATTAAGTTCC

ATTTGGGAAGAATGACTCTAGCAGGCAATGGCTGGAGTTTGACTGTACCACTTTGAATAAGTGA

EMycop!asma
genitalium

CGACTAACTATGTGCOAGCAGTCECGGTAATACATAGGTCGCAAGCGTTATCCGGATTTATTGS |
GCGTAAAGCAAGCGCAGGCGGATTGAARAGTCTGETGTTAAAGGCAGCTGCTTAACAGTTGTAT
GCATTGGAAACTATCAGTCTAGAGTGTGETAGGGAGTTTTGGAATTTCATGTGGAGCGGTGAAA
TGCCTAGATATATGAAGCAACACCAGTGGCCAAGGCGAAAACTTAGGCCATTACTGACGCTTAG
EGCTTGZ‘:AAGTG TGGGCAGCAAATAGGATTAGATACCCTAGTAGTCCACACCGTAAACGATAGAT
ACTAGCTOTCEGAGCGATCCCTTCEGTAGTEAAGTTAACACATTAAGTATCTCGCCT |

TN

IHEE C

TGTCAGGGAAGAAAAGGCTGTTGCCAATA G\- CGATGACGGET Af CCTGAAGAAT? :
{CGOCTAACTACGTGCCAGCAGCCACEETAATACCTAGGATGCGAGCETTAATCECAATTACTCG
E(‘:{( TAAAGCGGGCGCAGACGGTTACTTAAGCAGGATGTGARAT CCCCGGGLCTCAACCCH (J\)tﬂACE
TG GTTCTGAACTGEETGACTCGAGTGTETCAGAGEGAGCTGEAATTCCACGTGTAGCAGTGAA
 ATGCETAGAGATGTEGAGGAATACCGATAGUCARGGCAGCCTOCTGEGATAACACTEACETTCA
GTCCGALAGCETGEGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTARACGATGTC
ATTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGTAGCTAACGCGTGARATTEACCG :

;]\/ezscema
.gonorrhoeae

TTGTAAACTCCTTTGACGAGGGACGATGATGAL ’"”’ACCTCGMAA(‘AAG’“CAE
CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCETTETCCGEATTTACTEL :
G PGTRAAAGCGCGCGETAGGCGGECAGGCAAGTCAGATGTCARATCTCCGGGECTCAACCCGGAAAT
ETGCATT GAARACTGCAGGTCTTGAGTATCCGAGAGGCAAGCGGAATTCCTAGTCSTAGCGGTGAA
EA"‘(‘ CCTAGATATTAGGAGCAACACCAGTGGCGAAGGCGGECTTGCTGCACCGACAACTGACGCTGA
: GECECGARARAGCGTGEEGAGCAAACAGGATTAGATACCCTGGTAGTCCATGCCCTAAACGATGRA
TATATGTETGGRGEGACTCACCCOTTCOG TGCCAEAG TAACACAATARGTATTCCACE :

EP(zmilzbaci?r

Parvimonas | -
:  COGCTARATACGTGCCAGCAGCCECGATAATACGTATACGGCCAGCETTATOC ATTG
| GCOTAARGGGTACATAGGCGATTTTTTAAGTCAGETETEARAGCGTGACGGECTTAACCTCATTAR
GCACTTGABACTOCARGACTTCAGTCAAGGAC AGGAAAGTG@AA“T”ﬁ"AG'GTA@@GGT’AAAg
 TGCETAGATATTAGGAGGAATACCEGTEGCGAAGECGACTTTCTGEACTTTTACTGACGCTCAG |
OTACGAAAGCGTGGCOAGCARACAGGATTAGATACCCTAETACTCCACGCCATARACGATGAAT |
 GCTAGGTETTGGGAGTCARATCTCG CEAAGTTAACACATTAAGCATTCCGCCT :

GCTTTCGAGTCGTARAGTTCTTTTATATGEGARGATAATGACGGETACCATAAGAARMAGCCC
' CTRACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCTAGCETTGTCCEGAATCACTGE
QCETAARGGETTCECAGGCGEAAATGCARGTCAGATETARAAGGECAGTAGCTTAACTAC TG TAA
(GCATTTGAAACTGCATATCTTGAGAAGAGTAGAGGTARGTGGAATTTTTAGTGTAGCGGTGARA
TGCGTAGATATTAAALAGAATACCGLTGGCGAAGGCGACTTACTGGGCTCATTCTGACGCTGAG E
EGHACCAAAGC‘ STGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATG GT

EC\_TA"'GTATC"CZ‘:ATA.ATTCGC—‘P("’“GCAG TAACACATTAAGCACTCCGCC GG

Peptoniphilus.

Peptostreptoc.  AGGTCTTCGGATCGTARAGTTCTGTTGCAGGGGAAGATARTGAC G""‘ACCCTGT(‘A"C'A‘L@\_CF‘E
' | CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGEGCTAGCETTATCCGRATTT

EGQJTAAA GG TGCETAGETGETCCTTCAAGTCGGTGGTTAAAGGCTACGGCTCAACCGTAGTAA |
GCCGCCGAMACTGOAGGACTTCAGTGCAGCAGAGEARAGTGGAATTCCCAGTGTAGCGHTGARA |
 TECGTAGATATTGGGAGGAACACCAGTAGCGAAGGCGGCTTTCTGGACTGCARCTGACACTGAS |
E"’“ACCI—&AAGCC—‘(“GGTA CARACAGGATTAGATACCCTGGTAGTCCACG P“GTAMA,CCATCMTE

TR OO COTCGETGCCGCAGET

ACTG

‘occus

M,
L

Ei’orphzjromg TTCTTTTCTAGGCCARTAACGCACGGCACETS PACCCTACGAATAAGC

ET?CES {CGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGEAGGATGCEGAGCGTTATCCGGATTTATTGS
ITTAAAGGGTGCETAGGCGGECCTETTAAGTCAGCE AATCTAGGAGCTTAACTCC
(T TGCCATTGATACTGGCGEGCTTGACTGTAGATGAGGTAGGCGGAATGCETGCTETAGCGGTEGA
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CATGCATAGATATCACCCAGAACTCCAATTGCGAAGGCAGCTTACTAAGGTACAACTGACGC TGS
{AGCACGAAAGCETEGEETATCAAACAGGATTAGATACCCTEGETAGTCCACGCAGTARAACGATGAT
' TGGGCETATGCGATATACAGTATGCTCCTAAGCGAAAGCGTTAAGTTATCCACCT

CTTTTATAAGGGAATAAAGTGAGTCTC AGACTTTTTGCATGTACCTTATGAA
 CGEOTAATTCCGTGCCAGCAGCCEUGETAATACGEAAGETOCGGGUG TTATCCGGATTTA

[ GTTTAAACGGCAGCGTAGECCGCAGATTAAGCETETTGTCARATGTAGAAGCTCAACGTCTGCAC

TGCAGCGCGAACTEETTTCCTTGAGTACGTACAAAGTGEGCCBAATTCETEETETAGCGETGAA

AL

(&

Prevotella

EATGCTTAGATA CACGAAGAACTCCGATTGCGAAGCCAGCTCACTGCAGCGCAACTGACGCTGA
(AGCTCGAAAGTGLEGGETATCGAACAGGATTAGATACCCTGATAGTCCGCACGGTAAACGATGGA
:—’GCCFGCTGTT‘ SGTCTGAATAGGTCAGCGGCCAAGCGAAAGCATTAAGCATCCCACCT

GCATGTACCATATGAATAAGGAC

7r
L4

Prevotella  TCOTTTTATATGGGAATAAAGTGAGGGACGTGTCCCTTA
'  CGGCTAATTCCGTGCCAGCAGCCGCGGTAATACGEAAGGTCCAGGCGTTATCCGGATTTAT TG,
GTTTAAAGGGAGCETAGCCTETTTCTTAAGCATOTTGTGAAA TG TAGGAGC TCAACT T T TACGAT
 TGCAGCGCGAACTGGCAGACTTGAGTGCGCACAACGTAGGCGGAATTCATGGTETAGCGETGAR

ATGCTTAGATATCATGACGAACTCCGATTGCGARGGCAGCTTACGEGAGCGCAACTGACGC TAR
| AGCTCGRAGGTGCGEGTATCGAACAGGATTAGATACCCTGGTAGTCCGCACAGTARACGATGGA
 TGCCCGCTGTTAGCACCTAGTETTAGCGECTAAGCGARAGCATTAAGCATCCCACCTS

amnit

ETGCTTTTP\ FGTEGGGATAAAGTGCGTGACGTETCATGCATTGCAGGTACCACATGAATALGGAC
FCTAATTCCGTGCCAGCAGCCGCGGTAATACGGARAGGETCCGGGCGTTATCCGCGATTTATTGE
EC"’TT“ AAGGGAGCCTAGGCTGTCTATTAAGCEGTGTTGTGAAATTTACCGECTCAACCEGETGGCT
CTGGTCGACTTGAGTATGCAGGAACGTAGGCGGAATTCATGETGTAGCGGTGAA
: CATGACGRACTCCGATTGCGCAGGCAGCTTACTGTAGCATAACTGACGCTC
E—‘CCT CGAAMGTGCGGGTATCAAACAGGAT TAGATACCCTGGTAGTCCGCACGGTAAACGATGGA
: PCGCTATTCCTCCTTTTTGEATGAGTGGCCAAGTGAAAACATTAAGCATCCCACC

Prevotella
timonensis

]
..»

NGGGAAGA \TGACGGTACC
TACGTGCCAGCAGCCGCGGTAATACGTATGTCGCGAGCGETTA

FECATCTAGGCGGTTAAACAAGTTGAAGGTGARAACCTETGGCTCAACCATAGGCT
: TACAAAACTGTATAACTAGA AAAGGTGGGTGGAACTA NGTAGAGGTGAA
E:MTCG ACATATGTGTAGGAATGCCCGATGATGAAGATAACTCACTGGACAGCAACTGACGC TGS
AC TGCGAAAGCTAGGCGAGCAAACAGGATTAGATACCCTGGTAGTCCTAGCTGTAAACGATGAT
 CACTGGETGTEGGEATTCGARGTCTCTGTGCOGARGCARAAGCGATAAGTGATCCGCC

TATTAGGGAAGAACATATGTGTAAGTAACTGTGCACATCTTGACGGTACCTAATCAGAAAGCCA
E(.o(.:(“"“i-\AC""ACC‘“CJCCA" FCAGCCGCGGETAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGE
EG’“(_,TAAAU\JJCC"“""’T_/-\_GM GGTTTTTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGE
EGTCATTGGI’-&AACTGC ALAACTTCGAGTGCAGAAGAGGAALGTGGAATTCCATGTETAGCGETGAA
EATGCGCAGAGATAr [GGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGA
TGTGCGAAAGCGTGEGGATCAARACAGCGATTAGATACCCTGCTAGTCCACGCCGTARACGATGAL
GCTAAGTG TTAAGCACTCC

C‘Z\C’

Sneathia

ﬁi:uphylmocc
\us qureus

TTAGGGGGTTTCCECCCCTTAGTGOTGCAGCTAACGCA

Al

ITAGAGAAGAACGTTGGTAGCGAGTGGAAAATCTACCAAGTGACGETAACTAACCAGAADAGGGA
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTCCCEAGCGTTECTCCGGATTTATTGS

ESirepmmccm

agalactine VY
; (GCGTARAGCGAGCGCAGGCGETTCTTTAACTCTGAACTTARAGECAGTGECTTAACCATTGTAC

C CTTTGGAAACTGGAGCGACTTGAGTGCAGAAGGGGAGAGTGGAATTCCATG TG TAGCCGTGARS
E—’GC‘ STAGATATATGGAGCAACACCGGTGGCCARAGCGGCTCTCTGETCTGTAACTGACGCTGAG
E(""l‘f‘ SAAAGCETGGGGAGCAAACAGGATTAGATACCCTGETAGTCCACGCCGTARACGATGAGT
{GOTAGGTETTAGGCCOTTTCCAGEGCTTAGTGCCOCAGCTAACGCATTARGCACTCC

f(

Trep()ne}-na GCCCACGAAGAATGAGGACGGGAGGGAATGCCCGTTTGATGACGGTAGTCGTGCGAATAAGCCC

:CGECTAATTACGTGCCAGCAGCCECEGTAACACGTAAGEGGCGAGCETTETTCESGAATTATTCE

el

GCGTAAAGGGCATGCAGGCGGACTGETAAGCCTGG TG TGAAATCCCCGAGCTCAACTTGGEGAAC

Epallz’dum

ETGCACTGGGTI-\\_ FGCTGGETCTAGAATCACCGAGGGEAAACCGGAATTCCAAGTGTAGEGGETGE!?
ATCTGTAGATATTTEGAAGAACACCGATEGCGAAGECGGGTTTCTGGCCEGATGATTEGACGCTEA
GTGCGAAGGTGTGECEAGCGAACAGGATTAGATACCCTGGTAGTCCACACAGTARACGATGETA

(EIMETY.

134
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Table 8

Sequence

P‘\/é PGTCCT "'1 GAGGCACA

GGACATAACAATGETATTTGTTGGGGTAATCAACTGTTTGT

Ta
CTETGETAGATACCACACGCACTACCAACATGACATTATGTGCATCCGTAACTACATCTT
cc
ACATACACCAATTCTCATTATARAGAGTACATGCGTCATETGCARGAGTATGATTTACARD
‘TT

TATTTTTCAATTATGTAGCATTACATTETCTSC TGAAGTAATGGCCTATATTCACACAAT

C O O T O P T T T T G ARG A TTEEA A T P I GaG T T AT CRCOTOCCCCARA TECTACATTALR

A
ANTACCTATAGGTATGTGCAGTCACAGGCCATTACCTGTCAAAAGCC CCTGAAARG

CCAGATCCCTATAAGAACCTTAGTTTTTGCGAGGTTAATTTAAAAGAAALAGTTTTC

SGATCAGTATC CTTTCF‘ GACGCAAGTTTTTGTTACAAAGTGGATATAGGGGAC
CTGCTGTTTCCAA

>TCTTCAGAGECTCAAGCATCTAGTCAACCA

ACATARCAATGGTATTTGCTGGCGAAACCACTTGTTTGT

TTGGOTTOALA ACGCTCAG
TA
CTGTGGTAGATACCACACGCACTACAMATATGACACTATETGCATCTGTETCTARATCTG
T

§ACATACACTAA1TCAGATTAT GEAATACATGCCOCCATETGEAGGAGTTTGATTTACAG

3’! ATTTTTCAATTGTGTAGCATTACATTATCTGCAGAAGTCATGGCCTATATACACACAAT

GA

ATCCTTCTETT T TEGAGRACTGGAACTTTGGTTTATCGCCTCCACCARATGGTACACTGS
GATACTTATAGATATGTACAGTCACAGECCATTACCTGTCAGAAACCOACACCTGAAARA
‘G
AAAACAGGATCCCTATAAGGATATGAGTTTTTCGEAGGTTARCTTAAAAGARARGTTTTC
?“T-\_

CGTAAGTTTTTATTGCAAAGTGGATATCCAGGAC

ATGCCCARATATTCA

TA
a ‘;k TTGETTACAACGAGCACAGEGCCACAATAATEGCATTTETTGGGETAACCAACTATTTGT

inTGTTGTTGATACT“ ACGCAGTACAAATATETCATTATETGCTGCCATATCTACTTCAG

BA
ACTACATATAAARATACTAACTTTAAGCAGTACCTACGACATEGGGAGCAATATGATTTA
‘CA

TTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTC

TG CCACTATTTTGGAGGACTGGAATTT TG TCTACAACCTCCCCCACGAGECACAL
a
GARGATACTTATAGETTTGTAACCCAGGCAATTGCTTGTCAAAAACATACACCTCCAGCA
‘cc

TAAAGAAGATGATCCCCTTAAAAAATACACTTTTTGGCGARGTAAATTTAAAGGRAAAGTT

ATCAGTTTCCTTTAGGACGCAALATTTTTACTACAAGCAG TGAAGG
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}EPV18

risk

ITATT
?.-11 A

TG

—£X

~

PCT/US2018/048412
'C AAACCABRAATTTACATTAGGAARACGARAAGCTACACCCACCAL
CCOTCTCCARGTGRCTOTATTATTACCTCTCACTCCCAGTTGTTTAATARACCA
JGTTACATAAGGCACAGGATCATARCAATCG TG T TTGCTGGCATAATCAATTATTTCT
TA
CTCTCGTAGATACCACTCOCAGTACCAATTTAACAATATOTGCTTCTACACAGTCTCCTS
TA
CCTGGECAATATGATGCTACCARATTTAAGCAGTATAGCAGACATGTTGAGGARTATGAT
ﬁT-r.
COAGTTTATTTTTCACTTGTATAC TATTACTTTARCTCCAGATETTATCTCCTATATTCA
§TA
CTATGAATACCAGTATTTTAGAGGATTOCAACTTTCETATTCOCCCCCCONCARCTACTI
ITEOTOGATACATATCETTTTOTACAATCTETTACTATTACCTATCARAAGGATACTGCA
als
GGCTCARAATAAGCATCCOTATGATAAGTTARAGTTTTGCARTGTOCATTTARACGARAR
§ TTTAGACT TAGATCANTATCCCOTTGOACGTARAT TTTTGA T TCAGGCTGRATTGE
.................................. A : Z\ < g “'J.I C ’1‘ r‘[l {j PFC‘ C
. HPVa6 High- TATTCTGC P ATCETTACTTCEGATGCACAACTATTTAATARGCCA
PR A
risk (CTGGTTACAACGTGCACAGGETCATAATAATGGTATCTGTTGEEGCAATCAATTGTTTGT
A
COTETGTTEATACCACCOGCAGTACTAACCTTACCATTAGTACATTATCTGCAGCA
TCCACTCCATTTAAACCATCTCATTATAAACAATTTATARCACATACCE
TT
\CARTTTATAT T TCAGTTCTCTAAAATAACACTTACAACE
Eﬂ
TARTGAATGCCTCCATATTGEAGGATTG
GT
TTECAAGATCCCTATACGETT
e
TeTGCC
aT
TTTCTATTGATTTCG
TACTTT
A

T
SATG

AGRATATGAR
TATEGCTTACATACA

JGAATTTTGGACTAACCT

RN 4§

I TGGATCCALCGTGE

CTGTGGTAGATA

AT

il

Slasl

TCCTACACCTAGCGGCTCCAT

TCCCACTGECT
CGGCEECCGARACTAGGCACCAAACETCCC
TCAGGGAC
&

iC‘ ~

A

TAC

DT
TATTAAAAACTCTGCTACTACCTGTCAGCETAACGCCCCT
%Tl“&

TTTATATTTCA

e

ATCAATTTCCACTAGGECGTAAGTTTATGTTACA

TTATCTTCTACCT

ey

&,

G

lal

CTTACE
AAAGGAAGATCCTTTTCAALAATTTARAATTTTGEGATCTAGATTTAMAAAGAARL

CCACACGTAGTACCAATAT

~
TTC
TTCAGATGCACAAA

ATV

AL

AT
FCTET

CEGCATAC

GT .........................................................................................
TG

TTTAATAAACCA
ABMAATAACATTAT

o

CTACATTTAAAAGTAGTAATTTTAAAGAGTATTTAAGACA
GTTA

AT AATGGTAT T TG T T OCEECAATCAGT T ATTTGT
HPVgg High-
' nsk

AT ’AC AT CA( £l
§TA

TGCTGCARTTGCARACAGTG
TTGGE

LAzt
TGAATCCTGCTATTTTGCAAGATTGGAATTTTGGATTGACCACACCTCCCTCAGGTT

SAGGRATTTG

r7arpe

GAGCGATACCTATAGETTTGTCACCTCACAGGCCATT

AT
ATTTARAGATTAT
TTC
;TA

Palas]
i)

CTACAAC

i

GCAGACATAATGACATATAT

TA

TCACA

G

GCA

ACATGTCAAAAANAC
CTOTOOTAGATACC ACTCOOOR

Ty

TGC

ERERW

j?

\ CCCCCAA
ATTTTGCGAGGTTAATTTAAAN
CACY I’G&; 3] "”(’(’AAA’I""'“TIAT’IA’*AG&;CA’_’GAIATP’I G
ITCCGALTC
CAAGGTCATAATAATG

CTCAGCATC
TACTAATA

T

AADAGTT
CAGTTATTTAATAAGCCA

TATTTGTTGGGGCAATCAGGTATTTGT

TGACTTTATGOACA

AAGTAACTAGTGAC
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ACATATAAAAATGARAATTTTARAGAATATATAAGACATETTGAAGARATATGATCTACAS
ieprp

TETT T TCAACTATGCAAAG T TAC CTTAACTGCAGAAG T TATGACATATATTCATGCTAT
can
ATCCAGATATTTTAGAAGATTEGCAATTTGGTTTAACACCTCOTCCATCTGCTAGTTTAC
AG
GATACCTATAGGTY

{GTTACCTCTCAGGCTATTACGTGTCAAARAACAGTACCTCCARLAG

AADGCGAAGACCCCTTAGETAAATATACATTTTGGGAAGTCGATTTAAAGGAARAATTTTC

HPV35 T TCCGATGOA
TTGETTECAACGTACACAAGACCATARTAATGATATTTGTTAGAGTAACCAATTATTTGT
TA
CTGTAGTTGATACAACCCGTAGTACARATATGTCTGTGTGTTCTGCTATETCTTCTAGTG
AC
AGTACATATAABAATGACAATTTTAAGGAATATTTAAGGCATGGTGAAGAATATGATTTA
cA
GTTTATTTTTCAGTTATCTAARATAACACTAACAGCAGATEGTTATCACATATATTCATAG
TA

TGAACCCETCCATTTTAGAGEATTCGAATTTTGGCCTTACACCACCGCCTTCTGETACCT

GAGGACACATATCGCTATGTAACATCACAGGCTGTAACTTETCAAAAACCCAGTGCACCA

SAGGTTGATTTAAAGGAAAAGTT

CTAAAGATGATCCATTAARAAATTATACTT

§GWGC“GAC“TAﬁATCAATWm”CﬁTTGGGC“GTAAAT“mTP“TTACAAQftancmAAAco
CC AGGCCTARTTTTAGAT CAAGCGTGCAGCTCCAGCATCT
TACTGCCCOTOTCCCAGCGGTTCCATGGTAACCTCTGATTCCCAGTTATTTAATAAGCT
ITA
TTGECTACATAAGGCCCAGGECCACAACAATGETATATGTTGGCATAATCAATTATTTCT
TR
CTGTTGTGEACACTACCCOTAGTACCAACTTTACATTATCTACCTCTATAGAGTCTTCCA
TACCTTCTACATATGATCCTTCTAAGTTTAAGGAATATACCAGGCACGTGGAGEAGTATG
ATTT
ACRATTTATATTTCAACTGTGTACTGTCACATTAACAACTGATGTTATGTCTTATATTCA

risk

‘cn
CTATGAATTCCTCTATATTGGACAATTGEAATTTTGCTGTAGCTCCTCCACCATCTGICA
aT
TTGGTAGACACTTACAGATACCTACAGTCTGCAGCCATTACATGTCARAAGGATGCTCCA
ac
ACCTGAARAGAAAGATCCATATCACGGTCTAAAGTTTTGEARTGTTGACTTARGGGAAAR

AT L

%TT‘AG T T\_CAACTT ATC:-;ATT\_C CTTT\_CGACGTI-\..M—&TT'"TTGTTGCA\_C >CCAGGGETCC

TATTACTCCACACCAAGTEEATCCTTGETTACCTCTGATTCTCAGATATTTAACAAGCCA
e
GTGGATACABAAGGCCCAGGGECCATAACAATGOCATATATT T TEGCARTCAGTTATTTGT
TA
CAGTTGTAGACACCACTCGTAGCACTAATTTAACCTTATGTECTGCCACACAGTCCCCCA
far:y

CCAACCCCATATAATAACAGTAATTTCARGGAATATTTCGCGTCATCGGGAGGAGTTTGAT
o
T

GCAGTTTATTTTTCAGTTATGTGTAATTACCTTARATGCAGAGGTTATGACATATATTCA
TG
(CAATGGATCCTACGTTGTTGGAGGATTGGAACTTTARAATTGCTCCTCCAGCCTCTGCAT
oo
TTAGAGGATACATATAGGTTCCTTACCAACARGGCTATTGCCTGTCAGCECGATACGECCT
ice
(CAAGGTACGGGAGGATCCATATARAARATATAAATTTTGGGATGTCARTTTAACAGAAAG
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HPV42 Low-

- risk

HPV45 High-
risk

PV51  High-
- risk

PCT/US2018/048412

ACGTAAGTTCCTTATCCAGGCTGGTGTAC
OO

Fat

ATCTGATGECE CTATTTAATAAACCA

GGTATATGTTGGGGAAATCAGCTATTTT

M
v
G

TTGETTACAACAAGCACAAGGACACAATAA
(GTGGTTCATACTACCCETAGTACTAACATGACTTTGTGTGCCACTGCAACATCTGETG

ACATATACAGCTGCTAATTTTAAGGAATATTTAAGACATGCTGAAGAATATGATATECAA
T
TATATTTCAATTGTGTAARATAACATTAACTGTTGARGTTATGTCATATATACACAATAT
GA
ATCCTAACATATTAGAGGEAGTGCAATGTTCATE TTGCACCACCACCTTCAGCAACTTTAG
AR
GATAGTTATAGGTATGTACAATCAGAAGCTATTCGCTETCAGECTAAGGTAACAACGCCA
GA
AAABAAGGATCCT TATTCAGACTT T TGO T T T TEGEAGETAAAT T TATC TGAARRGTTTTI
A
CTGATTTAGATCAATTTCCTTTAGGTAGAAAGTTTTTACTACAGGCCGEETTACATE AR

gl

TA
iTTGGTTACATAAGGCCCAGGGCCATAACAATGGTATTTGTTGGCATAATCAGTTGTTTGT
'.PA
CTGTAGTGGACACTACCCECAGTACTAATTTAACATTATESTGCCTCTACACABAATCCTS
TG

CCABGTACATATEACCCTACTAAGTTTAAGCAGTATAGTAGACATCTGCGAGGARTATGAT
e
ACAGTTTATT T TTCAGTTGTGCACTATTACT T TAACTGCAGAGE TTATGTCATATATCCE
TA
GTATGAATAGTAGTATATTAGARAATTGRAATTTTEETEGTCCCTCCACCACCTACTACAR

TTGGTGEATACATATCETTTTGTGCAATCAGT TGO TG TTACC TG TCABAAGGATACTACA
e

TCCAGAARRAGCAGGATCCATATGATARATTAAAGTTTTGGACTGTTGACCTARAGGAARL,
AT

"TCCT

GGATCAATATCCCCTTCCTCGAAAGTTTTTAGTTCAGGCTGGGETTAC

slak

P VN Y S,

% TGGCTCCACCETGCECAGGETCACAATAATGGCATTTGCTGEAACAATCAGCTTTTTAT

3

%CCTGTGTTGATACTACCAGAAGTAJAAATTTAACTATTAGCACTGJCACTGCTGCGGTTT
o
%CCAACATTTACTCCAAGTAACTTTAAGCAATATATTAGGCATGGGJAAGAGTATGAATTG
A
:._41“&
ATTTATTTTTCAATTATCTARAATTACTTTAACTACAGAGGTAATGGCTTATTTACACAC
AR
%TGGATCCTACCATTCTTGAACAGTGGAATTTTGGATTAACATTACCTCCGTCTGCTAGTT

TATAGGTTTGTTAGAAATGCAGCTACTAGCTGTCARAAGGACACCCCTCCA

TGGCCAAATATAAATTTTGGGATCTTGATTTARAGGAACGATT
%CTTTAGATTTAGACCAATTTGCATTGGG‘CGCAAG‘TTTTGTTGCAGGTTGGCGTAC;AC

TCGGCATCCTCT

TA
CTGGTTACAACOTCCGCAGGGCCACAATAATGCCATATG T TCCGEGCAATCAGTTATTTGT
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CAGTTGTECATACCACTCGTAGCACTARCATSACTTTATCTGCTCGAGGTTAAAAAGGARA

Azl
ACATATAABAATGARMATTTTAAGGAATACCTTCETCATOGCGAGGART TTGATTTACAA
T
TATTTTTCAATTATGCARAATTACATTAACAGCTGATGTTATGACATACATTCATAAGAT
GG
ATGCCACTATTTTAGAGGACTGGCAATTTGECCTTACCCCACCACCETCTGCATCTTTEE
AG
GACACATACAGATTTGTCACTTCTACTGCTATAACTTGTCAAAARAACACACCACCTARR

AAA GGAAGATCCTTTAARGGACTATATETTTTGGCAGCTGGATTTAAAAGAARAGTTTTC
lertey

"TTAGATCAGTTTCCTTTAGEGTAGCAAGTTTTTGTTACAGGCAGGGCTACAGECTA
AAACTAARACGCCCTGCATCATCGGCCCCACGTACCTC
‘GCTACAC

TAGTGGETCTATGATAACTTCAGAGGCTCAATTGTTTAATAAGCCA

HPV53 High-
§ risk

GGCTGCAACGTGCCCAGGGACATAATAATGGCATCTGTTGGAACAATCAGTTATTTGT

CTETTGTGGATACCACCAGGAATACARACATGACTCT TTCCGCARCCACACAGTCTATET
(o
ACATATAATTCAAAGCARATTAAACACGTATGTTAGACATACAGAGGAATATGAATTACAA
iy
PGTGTTTCAACTATG TARAATATCCCTETCTGOTGAGE T TATGGCCTAT T TACATACTAT
‘G

ATTCTACCTTACTGEAAGACTGEAATATAGGTTTGTCGCCTCCTATTECCACTAGCTTAG

CAAATACAGATATGTGAARAGTGCAGCTATAACCTGTCAARAGGATCAGCCCCCTCCT

AAMGCAGGACCCACTATCTAAATATAAATTTTGGCGAGGTCAATTTGCARAACAGTTTTTC

CTEATTTEGATCAGTTTCCTCTTEECAGE

CCGCCTETA

74

AGTTTTTAATGCAGGTTGGGGTCCGTACTA

HPV54 L

n Sk : GGTTACAACGGGCCCAGGGETCAAAACALATGGTATTTGTTGGEGCAAT CAGGTETTTTT
: DA

CAGTTGTAGATACCACCCGETAGTACTARCCTARCATTGTEGTGCTACAGCATCCACGCAGE

B
o
]
=
1
=]
h
b
2

TAATTCTGACTTTAGGGAGTATATTAGACATGTGGAGCGAATATGATTTACAG
TATATTTCAGTTATGTACCATAACCCTTACAGCAGATGTTATGGCCTATATTCATGGAAT

"CCCACTATTCTAGAGGACTGGAACTTTGGTATAACCCCCCCAGCTACAAGTAGTTTGG
ACATATAGCTTTGETACAGTCACAGGCCATTGCATGTCARAAGAATAATGCCCCTGCA

SARAAGCAGGATCCTTACAGTAAATTTAATTTTTCGACTGTTGACCTTAAGGAACGATT

il

CATCTGACCTTGACCAGTTTCCCT GGG TCECAAGTTTTTACTACAGGUTGGCCTACGTE
CA CGTCCGCGECCTTCGECCTETAAAGCETGCAGCCCCTTCCTCCTC
ATETTGCTACECCTAGTEEGTCTATCAT TACETCTGAGECACAGTTATTTAATAAACCTT
AT
TGETTGCAACETGCCCAAGGCCATAATAATGECATTTGCTGGCGTAATCAATTATTTGTT

- risk

AC
TETAGTAGATACTACTAGAAGTACTAACATGACTATTAGTACTEC TACAGARCAGTTALG
TA
AATATGATGCACGAARAATTAATCAGTACCTTAGACATGTGGAGGAATATGARTTACAAT
TT

CTTTGTCTGCAGAGGTTATGGCATATTTACATAATATG

AG
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”’AAATAT:-\(;A“‘ATUTA"AAUJALAGCTT-\_CATGTCAACGGGAACAGCCZACC‘C ........
»A
M CAGGACCCATTAGCTAAATATAAATTTTGGCGATGTTAACTTACAGGACAGTTTTTCT

s
4

}-{P\,758 E }-ﬁ gh_ EF[:?TT TTCCAACTCCTAGTGGCTCTATAGTTACCTCAGAATCACAATTATTTAATAAGCCT
sk A . o i e —
: TTGEGECTACAGCGTGCACAAGGTCATAACAATGGCATTTGCTGGEGGCAAT CAGTTATTTGT
' TA
%CC TEGGTTGATACCACTC CACTAATATCACATTATECACTGAAGTAACTAAGGAMAG

ACATATAAARATGATAATTTTAAGCGAATATCTACGTCATGTTGAAGAATATGACTTACAG
iT-r.Tf T T AG T T TECARAATT ACACTAACTAC AGAGATAATGACATATATACATACT
ATGG

ATTCCARTATTTTGGAGGACTGGCAATTTGETTTAACACCTCCTCCETCTGCCAGTTTAC

ACATATAGATTTGTTACCTCCCAGGCTATTACTTGCCAAAAAACAGCACCCCCTAAA

iAnA\_CI-&A‘— CCATTARATARATATACTTTTTGGGAGGTTAACTTAANAGGARAAGTTTTC
?TG

A"[‘(_ WGGCCTTAAAGCAA

TATTTAATAAACCA

%TTGGCT\:C ACAAGG AGGGTTTAAACAATGETATATGTTGGCACAATCAATTGTTTTT

risk

AGTTGTAGATACTACTCGCAGCACCAATCT

~
3

: TOTETETGTECTTCTACTACTTCTTCTA
I
CCTAATETATACACACCTACCAGTTTTAAAGAATATGCCAGACATETGEAGGARTTTEAT
T
GCAGTTTATATTTCAACTGTGTAAAATAACATTARCTACAGAGGTAATGTCATACATTC
TA
ATATGAATACCACTATTTTGGAGGATTGGAATT TTGATETTACACCACCTCCTACTECTA
ECJ.L
TTAGTTGACRCATACCGTTTTETTCAATCTACTGCTETAACTTGTCAAARGGACACCGCA
‘cc
GCCAGTTARACAGCACCCTTATGACARACTARAGTTTTGGCOTGTAGATCTTARGGARAG
ar

%T'T‘TCT‘GCACATC T‘"ATCAFTT"‘CC

HPVE6 High-
risk

T

GTTGCTACTCCTAGTGGETCCATGATTACCTCTGAGGCCCAATTATTTAATARACK

FTTGCAACGTGCACAGGGCCATAATAATGGCATATGCTGEGGETAATCAGETATTTGT
CTETTGTCEATACTACCAGAAGCACCAACATEAC TATTAATGCAGCTAAAAGCACATTAR
ij-u-\}T TGATGCCCGTGAAATCAATCAATACCTTCGCCATESTGGAGGAATATGAACTACAG

%rJ‘u’ﬂ

TGTGTTTCARCTTTGTAAAATAACCTTAACTGCAGAAGTTATGGCATAT TIGCATAATAT

ey
ATAATACTTTATTAGACGATTGGAATATTGECTTATCCCCACCAGTTGCAACTAGCTTAG
AG
GATAAATATAGGTATATTAARRGCACAGCTATTACATGTCAGAGAGAACAGCCCCOTGOA
GA

AAAGCAGEATCCCCTEGCTARATATAACT T TTGGGAAGTTAAT TTACAGGACAGCTTT

AGACCTGGATCAGTTTCCTTTCGGGTAGAAAATTTTTAATGCAACTAGGCCCTAGACCC
T AGACCCAAGGCTAGTGTATCTGCCTCTAL GGCGGEECEEE
TATGETGT

= AWANG Lo LN

HPVES | ngh-

COTOTEACTOCCA
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HPV68  High-
§ b E risk

HPVyo High-
§ risk
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TTGECTGCACAAGGCACAGGGACACAAC TTTGTTGGCATAATCAATTATTTCT
A
CCGTTGTGGATACAACGCGCAGTACTAATTTTACATTGTCCACTACTACAGACTCTACTG
TR
(CCAGCTGTGTATGATTCTAATAAATTTAAGGAATATGTTAGGCATGTTGAGGRATATGAT

GCAGTTTATATTTCAGT TG TCTACTATARACATTATCCACTGATGTAATGTCATATATACA

CTATGAATCCTGCTATTTTGGATGATTGGAATTTTGETETTGCCCCTCCACCATCTGCTA

"TCTAGATACATACCGCTACCTACAATCAGCAGCAATTACATGTCAAAAGGACGCCCCT

iA" CTGTTAAAAAAGATCCCTATGATGETCTTAACTT T TGGAATGETGCGATTTAAAGGAALA
GT

%TTAGTTCTGAACTGCAC CAATTCCCATTAGGACGCAAATTTCTGTTACAGGCAGGETEITC
CCCACCATA! GCCACTGCAGCTAC

CCTCGCCTAGTGGGTCTATGGTATCCTCAGACTCCCAGTTATTTAACAR

Ccc

ﬁT“GQCTGCAFAA JGCACAGGGACACAACAATGETATTTETTGGCATAATCAATTATTTCT
TA
CTGTTGTGGATACCACTCGCAGTACCAATTTTACTTTGTCTACTACTACTGAATCAGCTE
A
CCARATATTTATGATCCTAATAAATTTAAGGRATATATTAGGCATGTTGAGGRAATATGAT
o
GCARTTTATATTTCAGTTGTETACTATAACATTGTCCACTGATGTAATGTCCTATATACA
TA

! ’JT TGAATCCTGCTATTTTGCGATGATTGGAATTTT

l—.i(;

GTGETTGCCCCTCCACCATCTGCTA

%C‘ TTGTAGATACATACCGCTATCTGCAATCAGCAGCAATTACATGTCAAAAAGACGCCCCT

ACCTACTAARAAGGATCCATATGATGGCTTAAACTTTTGCAATGCTAAATTTAARAGGAMRARL

AGGOE

B
A
TTGETTACATAAGGCCCAGGCACACAATAATGGCATTTGTTGECATAACCAGTTGTTTAT
%'[u\
CTGTEGTGEACACTACACGTAGTACTAATTTTACATTATCTGCCTECACCOAAACGRCCA
TA
(CCTGCTATATATAGCCCTACAAAGTTTAAGEAATATACTAGGCATATGEAGGAATATGAT
TT
ACAATTTATATTTCAATTGTETACTATCACATTAACTGCTEACGTTATGECCTACATCCA
TA
(CTATGAATCCTGCAATTTTGEACAATTGCAATATAGGACTTACCCCTCCACCATCTECAR

GC

%TTGGTGbALAC’G‘—ZA TAGEGTATTTACAATCAGCAGCTATAGCATGTCAARAGGATGCTCCT
AC
7 COTGAAAAAAAGGATCCCTATGACGATTTAAAATT I TCGGAATGTTGATTTAAAGGAARAA

ﬁTTAGTACAGAAC*ACATCAGTTﬂCCTTTLCGpCGCAAATTMTTA TACAGGTAZGEGCTC
AGACGTCCTACTATAGGCCCTCGCAAACGCCCTECATCAGCTARATC
TTTTATCCTACACCTAGTEETTCCATGETTTCTTCAGATACACACTTGTTTAATAAACC
TA
TTGETTECARAAGECACAGGGACAAAATAATGETATT TG T TGECATAATCAAT TATTTTT
AR

CTGTTGTAGATACTACTAGAAGCACTAATTTTTC TG TATGTGTAGGTACACAGGCTAGT?
GC

TCTACTACRACGTATGCCAACTCTAATT TTAAGGARTATTTARGACATGCAGAAGRGTTT
GA

TTTACAGTTTETTTTTCAGTTATGTAARATTAGTTTAACTACTGAGGTAR'
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iz’-\( CTTTAGAGGAAACATATAGATATGTAACATCACAGGCTATTAGTTGCCAACGTCCTCAA

cc
%TCCTAAA‘UZ‘ ACAGAGGACCCATATCGCCAAGCTATCCTTTTGGEATCGTAGATCTTAAGGA
AA

BGTTTTCTGCAGAAT TAGACCAGT P»-wcrfmm ;GGAN’“ AAATTTTTATTA CAACTTGOT)
: FGCACGTCCTAAGTTACAAGCTTC

HP‘/SBG Hwh—

ris : .
g ri k TTGETTECATCGCGCCCAGGECCACAATAATCGCATTTGCTGGAATAATCAGCTTTTTAT
TA
CTTGTGTTGACACTACTARAAGTACCAATTTAAC CATTAGCACTGCTG T TACTCOATCTG
GCACAAACATTTACTCCAGCAAAC TTTAAGCAGTACATTAGGCATGGGRAAGAATATGAR
7T
COAATTTATATTTCAATTGTGTAAAATCACTTTAACTACTGARATTATGGCTTACCTAOA
‘A
(CCATGGATTCTACAATTTTAGAACAGTGCAATTTTGGATTAACATTGCCCCCOTCCGCTA
TTGGAGGATGCCTATCCGATTTGTARARRATGCAGCAACATCCTGTCACAAGGACAGTCCT
ce
ACAGGOTARAGAAGACCCTTTGGCARAATATARATTTTGGAATG TAGACCTTARAGGAACS
o
TTTCTTTEEATTTGEATCAGT TTGCATTEGETCOCARGTTTTTATTACAAATCGRTECCC
: ; AR CGCARACCCAGACCACGCCTTAAARGGCCTGCCCCATCCTCTTCCGCT
Table g.
Mame Sequence {3’ --> 3"}

HPV_PGMY11-A_Reverse GCACAGGGACATAACAATGG

HPYV_PGMY11-B_Reverse GCGCAGGGCCACAATAATGG

HPV_PGMY11-C_Reverse GCACAGGGACATAATAATGG

HPV_PGMY11-D_Reverse GCCCAGGGCCACAACAATGG

HPV_PCOMY11-E_Reverse GUTCAGGUTTTAAACAATGG

HPYV _PGMY11-CvilJ_ Reverse GCACAAGGCCATAATAATGG

HPV_PGMYog-F_Forward CGTCCCAAAGGAAACTGATC

HPV_PGMY09-G_Forward CGACCTAAAGGAAACTGATC

HPV_PCMYog-H_Forward CGTCCAAAAGGAAACTGATC

HPV_PGMYoo-1_Forward GUCAAGGGGAAACTGATC

HPV_PGCMYog-J_Forward CGTCCCAAAGGATACTGATC

HPV_PGMYoo-K_Forward CGTCCAAGGGGATACTGATC

HPV_PGMYog-1._Forward CCACCTAAAGGGAATTGATC

HPV_RSMYog-L_Forward CGTCCTAATGGGAATTGGTC

HPV_PCMYog-M_Forward CGACCTAGTGGAAATTGATC
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HPV_PGMYog-N_Forward CGACCAAGGGGATATTGATC
HPV_PCMYog-P_Forward GCCCAACGGAAACTGATC

HPV_PCGMYog-Q_Forward CGACCCAAGGGAAACTGGTC
HPV_PCMYo0g-R_Forward CGTCCTAAAGGAAACTGGTC
HPV_HMBo1_Forward GCGACCCAATGCAAATTGGT
HPV_RSMYog-LvJJ_Forward CGTCCTAAAGGGAATTGATC

Tabile 10.

Dilution Taxa LOD
1:100 Muycoplasma genitalium 52.6
1:100 Porphyromonas 50.1
1:250 Dialister micraerophilus 49.0
1:250 Atopobium vaginae 49.0
1:250 Chlamydia trachomatis 40,8
1:250 Fusobacterium 50.6
1:250 Peptoniphilus 51.8
1:250 Gemella 51.8
11250 Gardnerella vaginalis 54.3
1:250 Neisseria gonorrhoeae 55.7
1:250 Lactobacillus iners 55.9
1:500 Lactobacillus jensenii 49.0
1:500 Aerococcus 50.3
1:500 Streptococcus agalactiae 50.6
1:500 Sneathia 51.0
1:500 Atopobium 51.0
1:500 Parvimonas 511
1:500 Cardnerella 517
1:500 Papillibacter 52.2
1:500 Staphylococeus aureus 52.3
1:500 Aerococcus christensenii 52.3
1:500 Megasphaera 53.0
1500 Prevotella amnii 54.2

1:1000 Prevotella 50.6
1:1000 Mobiluncus curtisii 51.0
1:1000 Peptostreptococcus 51.0
1:1000 Prevotella Himonensis 52.6
1:1000 Fusobacterium nucleaium 65.2
1:1000 Lactobacillus 1346.9
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Table 11,
HPV type Dilution Threshold
4] 1:100 877
11 1:100 76.1
16 1:100 46.4
18 1:100000 47.7
31 11 224.8
33 1100 52.5
a0 1:100000 56.2
42 1:100 58.3
45 12100 66.5
51 1:100000 41.6
52 1:100 114.9
53 1:100 46.8
56 11100 40.8
53 1:100 50.2
59 11100 55.6
66 1:100000 41.6
68a 11 149.3
68b 11 73.6
Table 12,
digene STM digene STM Sum
hrHPV + hrHPV -
digene DNA hrHPV 15 ¢ 15
.,}.
digene DNA hrHPV 3 69 72
Sum i3 6G B
Table 13.
digene hrHPV + | digene hrHPV - | Sum
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Genotyping , -
hrHPV + 69 18 87
Genotyping o ~
hrHPV - 1o 504 514
Sum i) 522 601
Table 14.
digene IrHPV + | digene IrHPV - | Sum
Genotyping . .
WHPV + = 9 30
Genotyping , ,
HPV - o 118 118
Sum 21 127 148
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CLAIMS
We Claim:
1. A method for characterizing at least one female reproductive system-related
condition associated with microorganisms, the method comprising:

determining a microorganism sequence dataset associated with a set of subjects,
based on microorganism nucleic acids from samples associated with the set of subjects,
wherein the samples comprise at least one sample associated with the at least one
female reproductive system-related condition;

collecting, for the set of subjects, supplementary data associated with the at least
one female reproductive system-related condition;

determining a set of microbiome composition features based on the
microorganisim sequence dataset;

generating a female reproductive system-related characterization model based
on the supplementary data and the set of microbiome compaosition features, wherein the
female reproductive systeme-related characterization mode] is associated with the at
least one female reproductive system-related condition;

determining a female reproductive systern-related characterization for a user for
the at least one female reproductive system-related condition based on the female
reproductive system-related characterization model; and

providing a therapy to the user for facilitating improvement of the at least one
female reproductive system-related condition, based on the female reproductive

system-related characterization.

2. The method of Claim 1,

wherein the at least one female reproductive system-related condition comprises
an HPV infection and at least one of bacterial vaginosis, cervicitis, pelvic inflammatory
disease, idiopathic infertility, aerobic vaginitis, and infertility,

wherein the set of microbiome composition features comprises a first subset of
microbiome composition features associated with a set of bacterial targets, and a second
subset of microbiome features associated with a set of HPV targets,

wherein the set of bacterial targets comprises at least one of Aerococeus {genus),
Aerococcus christensenii {species), Atopobium {(genus), Atopobium vaginae (species),
Chlamydia trachomatis (species), Dialister micraerophilus (species), Fusobacterium

(genus), Fuscbacterium nucleatum (species), Gardnerella (genus), Gardnerella
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vaginalis {(species), Gemella (genus), Lactobacillus (genus), Lactobacillus iners
(species), Lactobacilius jensenii (species), Megasphaera (genus), Mobiluncus {genus),
Mobiluncus curtisii {species), Mobiluncus mulieris (species), Mycoplasma genitalium
{species), Neisseria gonorrhoeae {species), Papillibacter {genus), Parvimonas {genus),
Peptoniphilus {genus), Peptostreptococcus (genus), Porphyromonas (genus), Prevotella
(genus), Prevotella amnii {species), Prevotella timonensis (species), Sneathia {genus),
Staphvlococcus aureus (species), Streptococcus agalactiae (species), and Treponema
pallidum {species), and

wherein the set of HPV targets comprises at least one of HPV types 6, 11, 42, 43,

44, 16, 18, 31, 32, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.

3. The method of Claim 1,

wherein the supplementary data indicates a lack of the at least one female
reproductive system-related condition for a subset of subjects from the set of subjects,

wherein determining the set of microbiome features comprises determining
healthy reference microbiome parameters ranges associated with the subset of subjects,
based on the microorganism seguence dataset, and

wherein generating the female reproductive system-related characterization
model comprises generating the female reproductive system-related characterization
model comprises based on the supplementary data and the healthy reference

microbiome parameters ranges.

4. The method of Claim 1,

wherein the at least one female reproductive system-related condition comprises
at least one of chlamydia, endometriosis, genital herpes, genital warts, gonorrhea,
painful periods, polycystic ovarian syndrome, urinary tract infection, and yeast
infection, and

wherein the set of microbiome composition features is associated with at least
one of: Bacteroides sp. AR20, Bacteroides sp. AR29, Bacteroides sp. D22, Alistipes sp.
EBA6-25cl2, Actinobacteria, Bacteroidales, Bacteroides, Bacteroidetes, Bactersidia,
Barnesiella, Barnesiella intestinihominis, Betaprotecbacteria, Blautia luti, Blautia sp.
Ser8, Burkholderiales, Clostridia, Clostridiales, Collinsella, Coriobacteriales, Dorea,
Dorea longicatena, Eggerthella, Eisenbergiella tayi, Faecalibacterium prausnitzii,
Flavobacteriales, Flavobacteriia, Fusicatenibacter saccharivorans, Lachnospira
pectinoschiza, Lactobacillaceae, Megasphaera, Odoribacter, Oscillospiraceae,
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Roseburia, Roseburia sp. 118E39, Ruminococcaceae, Sarcina, Subdoligranulum
variabile, Sutterellaceae, Terrisporobacter, Bifidobacterium, Alistipes sp. HGBs,
Bifidobacteriaceae, Bifidobacteriales, Flavonifractor plautii, Fusicatenibacter, Hespellia,
Moryella, Negativicutes, Selenomonadales, Veillonellaceae, Alistipes sp. RMA gg12,
Bactercides caccae, Bacteroides wulgatus, Bilophila sp. 4_1_ 30, Intestinimonas,
Prevotellaceae, Alistipes putredinis, Alistipes sp. NML0O5A004, Alphaprotecbacteria,
Bacilli, Bacteroidaceae, Bacteroides sp. SLC1-38, Blautia sp. YHC-4, Blautia stercoris,
Blautia wexlerae, Butyricimonas, Clostridiaceae, Clostridium, Collinsella aerofaciens,
Coriobacteriaceae, Coriobacteriia, Dielma, Dorea formicigenerans, Eggerthella sp.
HGA1, Eisenbergiella, Faecalibacterium, Firmicutes, Flavobacteriaceae, Lactobacillales,
Lactobacillus,  Marvinbryantia,  Odoribacter  splanchnicus,  Parabacteroides,
Porphyromonadaceae, Rhodospiriliales, Roseburia inulinivorans, Subdoligranulum,
Acidaminococcaceae, Actinomycetales, Anaerococcns, Bacteroides sp. EBA3z-17,
Corynebacteriaceae, Corynebacteriales, Corynebacterium, Enterorhabdus,
Erysipelatoclostridium,  Erysipelotrichaceae, Erysipelotrichales, FErysipelotrichia,
Oscillospira, Phascolarctobacterium, Proteobacteria, Sutterella  wadsworthensis,

Verrucomicrobiae, and Verrucomicrobiales.

5. The method of Claim 1, wherein the therapy comprises at least one of a consumable,
a device-related therapy, a surgical operation, a psychological-associated therapy,
and a behavior modification therapy, and wherein providing the therapy comprises
providing a recommendation for the therapy to the user at a computing device

associated with the user.

6. A method for characterizing at least one female reproductive system-related
condition associated with microorganisms, the method comprising:

collecting a sample from a user, wherein the sample comprises microorganism
nucleic acids corresponding to the microorganisms associated with the at least one
female reproductive system-related condition;

determining a microorganism dataset associated with the user based on the
microorganism nucleic acids of the sample;

determining user microbiome composition features based on the microorganism
dataset, wherein the user microbiome composition features are associated with the at

least one female reproductive system-related condition;
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determining a female reproductive system-related characterization for the user
for the at least one female reproductive system-related condition based on the user
microbiome features; and

facilitating therapeutic intervention in relation to a therapy for the uvser for
facilitating improvement of the at least one female reproductive system-related

condition, based on the female reproductive system-related characterization.

7. The method of Claim 6,

wherein the at least one female reproductive system-related condition comprises
an HPV infection and at least one of bacterial vaginosis, cervicitis, pelvic inflammmatory
disease, idiopathic infertility, aerobic vaginitis, and infertility,

wherein the user microbiome composition features comprises a first subset of
user microbiome composition features associated with a set of bacterial targets, and a
second subset of user microbiome composition features associated with a set of HPV
targets,

wherein the set of bacterial targets comprises at least one of Aerococcus {genus),
Aerococcus christensenii {species), Atopobium (genus), Atopobium vaginae {species),
Chlamydia trachomatis (species), Dialister micraerophilus (species), Fusobacterium
(genus), Fusobacterium nucleatum (species), Gardnerella (genus), Gardnerella
vaginalis (species), Gemella {(genus), Lactobacillus (genus), Lactobacillus iners
(species), Lactobacillus jensenii (species), Megasphaera (genus), Mobiluncus {(genus),
Mobiluncus curtisii {species), Mobiluncus mulieris {species), Mycoplasma genitalium
{(species), Neisseria gonorrhoeae (species), Papillibacter {genus), Parvimonas (genus),
Peptoniphilus {genus), Peptosireptococcus {genus), Porphyromonas {genus), Prevotella
(genus), Prevotella amnii {species), Prevotella timonensis (species), Sneathia (genus),
Staphylococeus aureus (species), Streptococcus agalactiae (species), and Treponema
pallidum (species), and

wherein the set of HPV targets comprises at least one of HPV types 6, 11, 42, 43,

44, 16, 18, 31, 33, 35. 39, 45, 51, 52, 56, 58, 59, 66, and 68.

8. The method of Claim 6,

wherein the at least one female reproductive system-related condition comprises
at least one of chlamydia, endometriosis, genital herpes, genital warts, gonorrhea,
painful periods, polycystic ovarian syndrome, urinary tract infection, and yeast
infection, and
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wherein the user microbiome composition features are associated with at least
one of: Bacteroides sp. AR20, Bacteroides sp. AR29, Bacteroides sp. D22, Alistipes sp.
ERA6-25cl2, Actinobacteria, Bacteroidales, Bacteroides, Bacteroidetes, Bacteroidia,
Barnesiella, Barnesiella intestinthominis, Betaprotecbacteria, Blautia luti, Blautia sp.
Ser8, Burkholderiales, Clostridia, Clostridiales, Collinsella, Coriobacteriales, Dorea,
Dorea longicatena, Eggerthella, Eisenbergiella tayi, Faecalibacterium prausnitzii,
Flavobacteriales, Flavobacteriia, Fusicatenibacter saccharivorans, Lachnospira
pectinoschiza, Lactobacillaceae, Megasphaera, Odoribacter, Oscillospiraceae,
Roseburia, Roseburia sp. 118E39, Ruminococcaceae, Sarcina, Subdoligranulum
variabile, Sutterellaceae, Terrisporobacter, Bifidobacterium, Alistipes sp. HGBs,
Bifidobacteriaceae, Bifidobacteriales, Flavonifractor plautii, Fusicatenibacter, Hespellia,
Moryella, Negativicutes, Selenomonadales, Veillonellaceae, Alistipes sp. RMA gg12,
Bactercides caccae, Bacteroides wulgatus, Bilophila sp. 4_1_ 30, Intestinimonas,
Prevotellaceae, Alistipes putredinis, Alistipes sp. NML0O5A004, Alphaprotecbacteria,
Bacilli, Bacteroidaceae, Bacteroides sp. SLC1-38, Blautia sp. YHC-4, Blautia stercoris,
Blautia wexlerae, Butyricimonas, Clostridiaceae, Clostridium, Collinsella aerofaciens,
Coriobacteriaceae, Coriobacteriia, Dielma, Dorea formicigenerans, Eggerthella sp.
HGA1, Eisenbergiella, Faecalibacterium, Firmicutes, Flavobacteriaceae, Lactobacillales,
Lactobacillus,  Marvinbryantia,  Odoribacter  splanchnicus,  Parabacteroides,
Porphyromonadaceae, Rhodospirillales, Roseburia inulinivorans, Subdoligranulum,
Acidaminococcaceae, Actinomycetales, Anaerococcus, Bacteroides sp. EBA3-17,
Coryvnebacteriaceae, Corynebacteriales, Corynebacterium, Enterorhabdus,
Erysipelatoclostridium,  Erysipelotrichaceae, Erysipelotrichales, FErysipelotrichia,
Oscillospira, Phascolarctobacterium, Proteobacteria, Sutterella  wadsworthensis,

Verrucomicrobiae, Verrucomicrobiales.

g. The method of Claim 8,

wherein the at least one female reproductive system-related condition comprises
at least one of endometriosis, urinary tract infection, and yeast infection, and

wherein the user microbiome composition features is associated with at least one
of: Actinobacteria, Alistipes sp. EBA6-25¢l2, Bacteroidales, Bactercides, Bacteroides sp.
AR20, Bacteroides sp. AR29, Bactercides sp. D22, Bacteroidetes, Bacteroidia,
Barnesiella, Barnesiella intestinihominis, Betaproteobacteria, Blautia luti, Blautia sp.

Ser8, Burkholderiales, Clostridia, Clostridiales, Collinsella, Coriobacteriales, Dorea,
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Dorea longicatena, Eggerthella, Eisenbergiella tayi, Faecalibacterium prausnitzii,
Flavobacteriales, Flavobacteriia, Fusicatenibacter saccharivorans, Lachnospira
pectinoschiza, Lactobacillaceae, Megasphaera, Odoribacter, Oscillospiraceae,
Roseburia, Roseburia sp. 118E39, Ruminococcaceae, Sarcina, Subdoligranulum
variabile, Sutterellaceae, Terrisporobacter, Acidaminococcaceae, Actinomycetales,
Anaerococcus, Anaerostipes sp. 5_1_63FAA, Bacilli, Bactercidaceae, Bacteroides sp.
EBA5-17, Bacteroides sp. SL{1-38, Bacteroides thetaiotaomicron, Bifidobacteriaceae,
Bifidobacteriales, Bifidobacterium, Blautia sp. YHC-4, Butyricimonas, Clostridiaceae,
Collinsella  aerofaciens, Coriobacteriaceae, Coriobacteriia, Corynebacteriaceae,
Corynebacteriales, Corynebacterium, Dorea formicigenerans, Fisenbergiella,
Enterorhabdus, Erysipelatoclostridium,  Erysipelotrichaceae,  Erysipelotrichales,
Erysipelotrichia, Firmicutes, Flavonifractor plautii, Fusicatenibacter, Hespellia,
Lactobacillales, Lactobacillus, Marvinbryantia, Moryella, Negativicutes, Odoribacter
splanchnicns, Osciliospira, Parabacteroides, Phascolarciobacterium, Prevotellaceae,
Proteobacteria, Roseburia inulinivorans, Selenomonadales, Subdoligranulum,

Sutterella wadsworthensis, Veillonellaceae, Verrucomicrobiae, and Verrucomicrobiales.

10. The method of Claim 8,

wherein the at least one female reproductive system-related condition comprises
at least one of painful periods and polyeystic ovarian syndrome, and

wherein the user microbiome composition features are associated with at least
one of: Actincbacteria, Alistipes putredinis, Alistipes sp. EBA6-25ci2, Alistipes sp.
NML0o5A004, Alphaprotecbhacteria, Anaerostipes sp.  5_1_63FAA, Bacilli,
Bactercidaceae, Bacteroidales, Bacteroides, Bacteroides caccae, Bacteroides sp. AR20,
Bacteroides sp. AR2g, Bacteroides sp. D22, Bacteroides sp. SLC1-38, Bacteroides
thetaiotaomicron, Bacteroidetes, Bacteroidia, Barnesiella intestinihominis, Blautia luti,
Blautia sp. Ser8, Blautia sp. YHC-4, Blautia stercoris, Blautia wexlerae, Butyricimonas,
Clostridia, Clostridiaceae, Clostridiales, Clostridium, Collinsella, Collinsella aerofaciens,
Coriobacteriaceae, Coriobacteriales, Coriobacteriia, Dielma, Dorea formicigenerans,
Dorea longicatena, Eggerthella, Eggerthella sp. HGA1, Eisenbergiella, Eisenbergiella
tayi, Faecalibacterium, Faecalibacterium prausnitzii, Firmicutes, Flavobacteriaceae,
Flavobacteriales, Flavobacteriia, Flavonifractor plautii, Fusicatenibacter,
Fusicatenibacter saccharivorans, Hespellia, Lachnospira pectinoschiza,
Lactobacillaceae, Lactobacillales, Lactobacillus, Marvinbryantia, Megasphaera,
Moryella, Odoribacter, Odoribacter splanchnicus, Oscillospiraceae, Parabacteroides,
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Porphyromonadaceae, Rhodospirillales, Roseburia inulinivorans, Roseburia sp. 118Ez9,
Ruminococcaceae, Sarcing, Selenomonadales, Subdoligranulum, Subdoligranulum

variabile, and Terrisporobacter.

11. The method of Claim 8,

wherein the at least one female reproductive system-related condition comprises
at least one of chlamydia, genital herpes, genital warts, and gonorrhea, and

wherein the aser microbiome composition features are associated with at least
one of: Bifidobacterium, Actinobacteria, Alistipes sp. HGBs, Anaerostipes sp.
5_1_ 63FAA, Bacteroides acidifaciens, Bacteroides thetaiotaomicron,
Bifidobacteriaceae, Bifidobacteriales, Blautia luti, Faecalibacterium prausnitzii,
Flavonifractor plautii, Fusicatenibacter, Fusicatenibacter saccharivorans, Hespellia,
Lachnospira pectinoschiza, Moryella, Oscillospiraceae, Roseburia sp. 118E3g,
Subdoligranulum variabile, Clostridia, Clostridiales, Negativicutes, Selenomonadales,
Veillonellaceae, Alistipes sp. RMA 9912, Bacteroides caccae, Bacteroides vulgatus,

Bilophila sp. 4_1_30, Intestinimonas, and Prevotellaceae.

12. The method of Claim 6, wherein the therapy comprises at least one of a consumable,
a device-related therapy, a surgical operation, a psychological-associated therapy,
and a behavior modification therapy, and wherein facilitating therapeutic
intervention comprises providing a recommendation for the therapy to the user at a

computing device associated with the user.

13. A method for characterizing at least one female reproductive system-related
condition associated with microorganisms, the method comprising:

collecting a sample from a user, wherein the sample comprises microorganism
nucleic acids corresponding to the microorganisms associated with the at least one
female reproductive system-related condition;

determining a microorganism dataset associated with the user based on the
microorganism nucleic acids of the sample;

determining user microbiome features based on the microorganism dataset,
wherein the user microbiome features are associated with the at least one female

reproductive system-related condition; and
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determining a female reproductive system-related characterization for the user
for the at least one female reproductive system-related condition based on the user

microbiome features.

14. The method of Claim 13, wherein determining the microorganism dataset
comprises:
performing first primer-based amplification for bacterial targets associated with
the at least one female reproductive system-related condition; and
performing second primer-based amplification for HPV targets associated with

the at least one female reproductive system-related condition.

15. The method of Claim 14, wherein the HPV targets comprise at least one of HPV
types 42, 39, 56, 35, 66, 33, and 42, and wherein performing the second primer-
based amplification for the HPV targets comprises performing the second primer-
based amplification with at least one of a first HPV-associated primer and a second
HPV-associated primer, wherein the first HPV-associated primer comprises a first
primer sequence comprising CGTCCTAAAGGGAATTGATC, and wherein the second
HPV-associated primer comprises a second prumer sequence comprising
GCACAAGGCCATAATAATGG.

16. The method of Claim 14,
wherein performing the second primer-based amplification for the HPV targets
comprises performing the second primer-based amplification with a set of components
comprising:
a set of primers associated with the L1 protein of the HPV targets, and
a set of synthetic dsDNA spike molecules of known concentration and
comprising known scrambled nucleotide sequences with similar ATGC
composition to af least one sequence region of the HPV targets;
wherein the user microbiome features comprise at least one ratio of sequencing
reads between the HPV targets and the set of synthetic dsDNA spike molecules; and
wherein determining the female reproductive system-related characterization
comprises determining the fernale reproductive system-related characterization for the
user for the at least one female reproductive system-related condition based on the at
least one ratio of sequencing reads between the HPV targets and the set of synthetic
dsDNA spike molecules.
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17. The method of Claim 13, wherein the at least one female reproductive system-
related condition is associated with bacterial targets and HPV targets, and wherein
determining the microorganism dataset comprises:

determining a first set of processed sequence reads associated with the bacterial
targets based on filtering of a first set of sequence reads derived from the
microorganisim nucleic acids; and

determining a second set of processed sequence reads associated with the HPV
targets based on filtering of a second set of sequence reads derived from the
microorganism nucleic acids,

wherein determining the user microbiome features comprises determining the
user microbiome features based on the first and the second set of processed sequence

reads.

18. The method of Claim 17, wherein determining the user microbiome features
comprises:
determining first alignment data based on alignment of the first set of processed
sequence reads to 168 rRNA gene sequences associated with the bacterial targets;
determining second alignment data based on alignment of the second set of
processed sequence reads to HPV sequences associated with the HPV targets; and
determining the user microbiome features based on the first and the second

alignment data.

19. The method of Claim 13,

wherein the at least one female reproductive system-related condition comprises
an HPV infection and at least one of bacterial vaginosis, cervicitis, pelvic inflammatory
disease, idiopathic infertility, aerobic vaginitis, and infertility,

wherein the user microbiome features comprises a first subset of user
microbiome features associated with a set of bacterial targets, and a second subset of
user microbiome features associated with a set of HPV targets,

wherein the set of bacterial targets comprises at least one of Aerococeus {genus),
Aerococcus christensenii {species), Atopobium {genus), Atopobium vaginae {species},
Chlamydia trachomatis (species), Dialister micraerophilus (species), Fusobacterium
(genus), Fusobacterium nucleatum  (species), Gardnerella (genus), Gardnerella
vaginalis (species), Gemella (genus), Lactobacillus (genus), Lactobacillus iners
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(species}, Lactobacillus jensenii {species), Megasphaera (genus), Mobiluncus (genus),
Mobiluncus curtisii (species), Mobilancus mulieris {(species), Mycoplasma genitalium
(species), Neisseria gonorrhoeae (species), Papillibacter (genus), Parvimonas (genus),
Peptoniphilus {genus), Peptosireptococcus (genus), Porphyromonas {genus), Prevotella
{(genus), Prevotella amnii (species), Prevotella timonensis (species), Sneathia (genus),
Staphylococeus aureus (species), Streptococcus agalactiae (species), and Treponema
pallidum (species), and

wherein the set of HPV targets comprises at least one of HPV types 6, 11, 42, 43,

44, 16, 18, 31, 33, 35, 39, 45, 51. 52, 56, 58, 59, 66, and 68.

20.The method of Claim 19, wherein the set of bacterial targets comprises at least one of
Actinomyees {genus), Allolococcus {genus), Anaerococcus (genus), Anaeroglobus
(genus), Anaerostipes (genus), Anaerctruncus (genus), Arcanobacterium (genus},
Arthrospira (genus), Bacteroides (genus), Bulleidia {genus), Campylobacter {genus),
Catenibacterium (genus), Coricbacteriaceae (family), Corynebacterium {(genus),
Dialister (genus), Eggerthella (genus), Enterococcus (genus), Escherichia {genus),
Finegoldia {genus), Lactobacillaceae (family), Lactobacillales {order), Leptotrichia
{genus), Morvella (genus), Mycoplasma {genus), Peptococcus {genus),
Porphyromonadaceae {family), Prevotellaceae {(family), Pseudomonas ({genus),
Ruminococcus {genus), Segniliparus (genus), Shigella (genus), Staphylococcus
(genus), Streptococcus {genus), Treponema ({(genus), Ureaplasma (genus),
Veillonella (genus), Veillonellaceae (family},, Aerococcus spp. (genus), Algoriphagus
aquatilis {species), Anaerococcus spp. (genus), Anaerococcus tetradius (species),
Anaerococcus  vaginalis  (species), Anoxybacillus  pushchinoensis  (species),
Atopobium spp. {genus), Bacteroides fragilis (species), Bactercides spp. {genus),
Bifidobacterinm animalis subsp. lactis (species), Bifidobacterium dentium (species),
Bifidobacterium lactis (species), Bifidobacterium longum subsp. suis (species),
Bulleidia extructa (species), Burkholderia fungorum (species), Burkholderia
phenoliruptrix  (species),  Caldicellulosiruptor  saccharolvticus  (species),
Campylobacter spp. (genus), Campylobacter ureclyticus (species}, Candida albicans
(species), Candida glabrata (species), Candida krusei (species), Candida lusitaniae
(species), Candidatus Mycoplasma girerdii {(species), Catenibacterium spp. (genus),
Chondromyces robustus (species), Clostridiales BVAB2 (species), Clostridiales
BVARg (species), Clostridium cavendishii (species), Clostridium viride (species),
Cryobacteriom psychrophilum (species), Dickeva chrysanthemi (species), Eggerthia
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catenaformis {species), Erwinia chrysanthemi (species), Escherichia coli (species),
Escherichia  fergusonii  (species), Exiguobacterium  acetylicurmn  (species),
Fusgbacterium spp. (genus), Gardnerella spp. {(genus), Gemella sp. (genus),
Haemophilus ducreyi (species), Klebsiella granulomatis (species), Lachnospiraceae
BYAB1 (species}, Lactobacillus acidophilus (species), Lactobacillus brevis (species),
Lactobacillus caseil (species), Lactobacillus casei Shirota (species), Lactobacillus
crispatus (species), Lactobacillus delbrueckii (species), Lactobacillus fermentum
(species), Lactobacillus gasseri (species), Lactobacillus johnsonii {species),
Lactobacillus kefiranofaciens (species), Lactobaciilus paracasei FJ861111.1 {species},
Lactobacillus pentosus strain 8-PT84 (species), Lactobacillus plantarum {(species)},
Lactobacillus reuteri (species), Lactobacillus reuteri RC-14 (species), Lactobacillus
rhamnosus  (species), Lactobacillus rhamnosus (strain BMX 54} {species),
Lactobacillus rhamnosus BMX 54 (species}), Lactobacillus rhamnosus GR-1
{species), Lactobacillus salivarius (species), Lactobacillus vaginalis (species),
Leptotrichia spp. {(genus), Maribacter orientalis (species), Megasphaera genomosp
(species), Megasphaera micronuctformis (species), Megasphaera spp. (genus),
Microbacterium halophilum (species), Moorella glycerini (species), Mycoplasma
hominis (species), Mycoplasma muris (species), Paeniclostridium sordellii (species),
Papillibacter spp. (genus), Parastreptomyces abscessus (species), Parvimonas micra
(species), Parvirnonas spp. (genus), Pasteurelia multocida {species), Pediococcus
ethanolidurans (species), Peptoniphilus harei (species), Peptoniphilus indolicus
{species}, Peptoniphilus spp. (genus), Peptosireptococcus anaercbius (species),
Peptostreptococcus massiliae  (species), Peptostreptococcus  spp.  {genus),
Porphyromonas gingivalis (species), Porphyromonas levii {species), Porphyromonas
sp. (genus), Porphyromonas uenonis (species), Prevotella bivia (species), Prevotella
disiens (species), Prevotella intermedia (species), Prevotella oralis (species),
Prevotella oris (species), Pseudomonas spp. (genus), Ralstonia pickettii (species),
Ruminococcus spp. {genus), Sanguibacter keddieii (species), Sneathia ammnii
(species), Sneathia sanguinegens {species), Sneathia spp. (genus), Staphylococcus
miutlans (species), Staphylococcus pasteuri (species), Staphylococcus simiae
(species), Staphylococcus simulans (species), Staphylococcus spp. (genus),
Staphylococeus warneri {species), Streptococcus anginosus {species), Streptococcus
intermedius (species), Streptococcus pyogenes {(species), Streptococcus viridans
{(species), Thermosipho atlanticus (species), Thermovirga Hlenii {(species),
Trichomonas vaginalis (species), Trueperella bernardiae (species), Ureaplasma
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parvum {species), Ureaplasma urealyticum (species), Veillonella montpellierensis
(species), Veillonella parvula (species), Virgibacillus proomii (species), and Zobellia

laminariae (species).

21. The method of Claim 13,

wherein the at least one female reproductive system-related condition comprises
at least one of chlamydia, endometriosis, genital herpes, genital warts, gonorrhea,
painful periods, polycystic ovarian syndrome, urinary tract infection, and veast
infection, and

wherein the user microbiome features are associated with at least one of:
Bacteroides sp. AR20, Bacteroides sp. AR2g, Bacteroides sp. D22z, Alistipes sp. EBAG-
25cl2,  Actinobacteria, Bacteroidales, Bactercides, Bactercidetes, Bacteroidia,
Barnesiella, Barnesiella intestinithominis, Betaproteobacteria, Blautia luti, Blautia sp.
Ser8, Burkholderiales, Clostridia, Clostridiales, Collinsella, Coriobacteriales, Dorea,
Dorea longicatena, Eggerthella, Eisenbergiella tayi, Faecalibacterium prausnitzii,
Flavobacteriales, Flavobacteriia, Fusicatenibacter saccharivorans, Lachnospira
pectinoschiza, Lactobacillaceae, Megasphaera, Odoribacter, Oscillospiraceae,
Roseburia, Roseburia sp. 11SE39, Ruminococcaceae, Sarcina, Subdoligranulum
variabile, Sutterellaceae, Terrisporcbacter, Bifidobacterium, Alistipes sp. HGBs,
Anaerostipes sp. 5_1_03FAA, Bactercides acidifaciens, Bacteroides thetaictaomicron,
Bifidobacteriaceae, Bifidobacteriales, Flavonifractor plautii, Fusicatenibacter, Hespellia,
Morvella, Negativicutes, Selenomonadales, Veillonellaceae, Alistipes sp. RMA ¢g12,
Prevotellaceae, Alistipes putredinis, Alistipes sp. NML05AOG04, Alphaproteobacteria,
Bacilli, Bacteroidaceae, Bacteroides sp. SLC1-38, Blautia sp. YHC-4, Blautia stercoris,
Blautia wexlerae, Butyricimonas, Clostridiaceae, Clostridium, Collinsella aerofaciens,
Coriobacteriaceae, Coriobacteriia, Dielma, Dorea formicigenerans, Eggerthella sp.
HGA1, Eisenbergiella, Faecalibacterium, Firmicutes, Flavobacteriaceae, Lactobacillales,
Lactobacillus,  Marvinbryantia,  Odoribacter  splanchnicus,  Parabacteroides,
Porphyromonadaceae, Rhodogspirillales, Roseburia inulinivorans, Subdoligranulum,
Acidaminococcaceae, Actinomycetales, Anaerococcus, Bactercides sp. EBA5-17,
Corynebacteriaceae, Corynebacteriales, Corynebacterium, Enterorhabdus,
Erysipelatoclostridium,  Erysipelotrichaceae, Erysipelotrichales, FErysipelotrichia,
Oscillospira, Phascolarctobacterium, Proteobacteria, Sutterella  wadsworthensis,

Verrucomicrobiae, Verrucomicrobiales.
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22.The method of Claim 21, wherein the sample is associated with a gut site, wherein
the user microbiome features comprise site-specific composition features associated
with the gut site, and wherein the site-specific composition features are associated
with at least one of: Bactercides sp. AR20, Bacteroides sp. AR29, Bactercides sp.
D22, Alistipes sp. EBA6-25¢cl2, Actinobacteria, Bacteroidales, Bactercides,
Bacteroidetes, Bacteroidia, Rarnesiella, Barnesiella intestinihominis,
Betaproteobacteria, Blautia luti, Blautia sp. Ser8, Burkholderiales, Clostridia,
Clostridiales, Collinsella, Coriobacteriales, Dorea, Dorea longicatena, Eggerthella,
Eisenbergiella tayi, Faecalibacterium prausniizii, Flavobacteriales, Flavobacteriia,
Fusicatenibacter saccharivorans, Lachnospira pectinoschiza, Lactobacillaceae,
Megasphaera, Odoribacter, Oscillospiraceae, Roseburia, Roseburia sp. 11SEgg,
Ruminococcaceae,  Sarcina,  Subdoligranulum  variabile,  Sutterellaceae,
Terrisporobacter, Bifidobacterium, Alistipes sp. HGBs, Anaerostipes  sp.
5.1 63FAA, Bacteroides acidifaciens, Bacteroides thetaiotaomicron,
Bifidobacteriaceae, Bifidobacteriales, Flavonifractor plautii, Fusicatenibacter,
Hespellia, Moryella, Negativicutes, Selenomonadales, Veillonellaceae, Alistipes sp.
RMA g912, Bacteroides caccae, Bacteroides wvulgatus, Bilophila sp. 4_1_ 30,
Intestinimonas, Prevotellaceae, Alistipes putredinis, Alistipes sp. NMLO5A0O4,
Alphaproteobacteria, Bacteroidaceae, Bacteroides sp. SLC1-38, Blautia sp. YHC-4,
Blautia stercoris, Blautia wexlerae, Butyricimonas, Clostridiaceae, Clostridium,
Collinsella  aerofaciens, Coriobacteriaceae, Coriobacteriia, Dielma, Dorea
formicigenerans, FEggerthella sp. HGA1, FEisenbergiella, Faecalibacterium,
Flavobacteriaceae, Lactobacillus, Marvinbryvantia, Odoribacter splanchnicus,
Parabactercides, Rhodospirillales, Roseburia inulinivorans, Subdoligranulum,
Acidaminococcaceae, Bacteroides Sp. EBA5-17, Corynebacteriaceae,
Corynebacteriales, Corynebacterium, Enterorhabdus, Erysipelatoclostridium,
Erysipelotrichaceae, Erysipelotrichales, Erysipelotrichia, Firmicutes, Oscillospira,
Phascolarctobacterium, Proteobacteria, Sutterella wadsworthensis,

Verrucomicrobiae, and Verrucomicrobiales.

23.The method of Claim 21, wherein the sample is associated with a body site
comprising at least one of a skin site, a genital site, a mouth site, and a nose site,
wherein the user microbiome features comprise site-specific composition features

associated with the body site, and wherein the site-specific composition features are
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associated with at least one of: Actinobacteria, Racilli, Firmicutes, Lactobacillaceae,
Lactobacillales, Lactobacillus, Porphyromonadaceae, Bacteroidales, Bacteroidia,
Actinomycetales, Anaerococcus, Corynebacteriaceae, Corynebacteriales, and

Corynebacterium.
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Production Primers
Forward Primer

5 index Nextera Stagger 16
AATGATACGGCGACCACCGAGATCTACAL XN KKK TCGTCOGCAGCETCAGATATATATAAGAGACAG X GTGTECCAGCMGICGIGETAA

Reverse Primer

&% ndex Mexters Stagger 1635
CAAGCAGASGACGRCATACGAGAT XXNXXAX GTCTCOTGGECTCGGAGATETGTATAAGAGACAG XXX COGGALTACHVGGETWICTARY

2-gtep PCR Primers

; or HPY
PO #2: Forward index Primer Index Nextera P/
AATGATACGGCGACCACCGAGATCTACAL XoUMNNNX TCETCEECAGLGTT Stagger 188

o5 TCOTCEGCAGCGTCAGATETGTATAAGAGACAE XX GTGTGCCAGCMGICBLGGTAR

PCR §1: 165-NNNN-F-Primer

Raverse Primer or HPY
PCR#2: Reverse Ingdex Primear index Nexters I'e
CAAGCAGASGACGGLATACGASAT XINNNIK GTCIOGTBGGLTCGE Stagger 18s

] GTCTCGTGGECTCGEAGATGTGTATARGAGATAG XXKX CLGGACTACHV GGG TWTCTAAT

PCR #3: 185-NNNN-R-Primer
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Smartdaneg™ s

Patient P Order Sample

Neyrres Jane Doe Report Soate April 27, 2098 Typs Swvasd

PR February 21, 1984 Provides Steve Doe Souree Yeagginal

Age 34 Providess MR 1394214521 Coltected Aseid i, 2048
Grndar Famale Thrdder Date Al 5, 2018 Revssivad Al 13, 2078

Patienti  4A30ABIN4A3Z1KD

About this test

Tistacting a mécronrganism by this test doas not imply disgnosis of & disease state. Similarly, a lack of datection does not exclude
she presence of a diseasa-causing microorganism or diagnosis of a diseass state. The Smartlane test is not intended to replace
routine exams with your dectar, including reqular Pap amears.

Results and interpretation of this test
Your Smiartiane screening test results indicate your sample iz sejuative for high-rislk HPY and negertive forlowesisk HPY . However
please continus to comply with your daotor's advice ragarding routing exams.

Your sample issted pogithwe fort of £ 5T on the Smaitiane test Biycopiaema genbelles . Your sample tesiad megathee for
Chiwnydin, Gonorrsen, and Syphiis Ploase s

EE your JoChor as soon 35 possitde.

Human Papiifomavirus {HPV)

Migtevizk HPY 8 Negotive Lamamsiah WY $§  dNegotive
High-righ trpes of the human popilfomovirus (HPV] ore types of HPY thot Lowe-risk types of B have not besn associated with
have been assoviatsd with cervics] concer, candnn! cancern, but may cowse ganital worts,

Your sample tested megative for off 14 Sigh-risk HPY Qs ox the Your sample tested negative for oil 5 love-visk B
SenartJane test. Eypdk on the Smarkdone test.

High-risk HPY type T B H1 33 BB I AS 5 SR G6 BB 59 &8 &8 Low-risk HPV type & M 4% 43w
High-rish HPV resuits SO QC o030 00 Lowe-risk HEY regults [ & S & B & ¢

Sexuatly Transmitted Infections (8Tis)

Mavsserier growarriioeye (Gontr rhac) @ Nagutive
Franonermne podidern (Syphilis) @ Negutive

FIG. 26A
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Jane Doe
February 21, 1884

Smﬁ ft-jﬁ ﬂem Kamiple

HMealth Conditiors of the Vagiras Micrabiome

in the following pages you will find Information about hinw your veginal microbiome & invabved in 1 different health canditions, When
organiems in your microbinme ars cutside of the hualthy range, the condition is more kely, bassd on seismific Rerature. Suame orgardems
haves & move significant impast o the condition than sthees, Where possibls, ol the results for sach condition gre gsumunerized o the
“Gignificanes ndex” where the impact of each onganism ix weighted Refow you 8ad the Significance Inder for 7 hesith condifons s 3
wategaries.

Significarcs indax

The Sigrificancs index provides isformation sbout your results, sumresiging s the microbiad ssgocistons found with & given haalih
condition e 3 singls value. The Significance index 8 celcuisted using healthy renges that heve been determined for sach
oo ganism using @ cohort of selfseported healthy individuals. Resubs include microorganisas selected fam scientific Hitarsture the
are both esseciated with and inversely associated with 2 heslth conditian,

Lo sigrificonce HMigh sigaifiosace

& 20 &0 &8 IO ]

The Significance index is sxpressed as & numerics! value from § o 10 & lower Significancs index indicates thet your microbiome hes 3
iowsr pumbar of micrporganisms outsids the healthy rangs, whils s higher Significance indax indicstes that your micrabioms has an
Increased sumber of micvnorganisms owside the basithy rangs.

The Signtficence index doss not pradict the kelhood of developing o specific diseese, nor doss it imply protection egainst g specific
dizense. Datection of & micrnorganism by this test doas aok imply 3 diagnosis. Similarly, & lack of detection doss not sxchuds the
praggnce of 8 dissase-ceusing microorganism or & disgnasis of diseese. Plesse conselt vour healtheare provider 1o interpret the resuits
provided rsthis regon

Fabvic taflommatary Dissoss FSURE RN N A A S 1

FIG. 26B
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Jane Doe
February 21, 1984

SArtJana™ ssewie Regert

HPY Associated Conditions

The preserce of cenain siraing of human papilffemmavinsg (HPYY in powr vagine may cause distinotive lesions or pathologies, from genite!
warty o the development of cervical cancer. HPY infection in commmorn gnd often resclves an ite vwn withom further complication.
However If vouw have 8 positive renst, please consult with a medicat profasgionsl for follow up. Other vaging! micreorgsnisms may siss
affect how your budy respands t MPY infectian.

Human Papliiomaovirus Infection

Lownerisk HWRY

Associoted Garsdrarste 191 Morrrus

% Magative
&

Gl vdsns

Norrrst

tnversely associated Fusadsretaninn ovesatumiin) N tow

Cervicat Cancer

Negotive

el

Squamaus Introepithelic! Lesions (High- and Low-grade)

Regay

Lomanrigk WPV NG % Megative

FIG. 260
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Jane Doe
February 21, 1984

Smartdone™ s

ST Associoted Conditions

The prasence of cortain microorgenisms may cause active sexushly wrensmitted infections {57is) snd may slso be related to cervicd
nflarsmation {cervicitiz], pebdc inflermmation {pehvic inflammatery diveese), amd infertility. & positve result in your semple & nat @
disgnosis; similarly, 3 negativs rasult dovs ned rule out the possitdlity of disease, Please consult with & medical profussionst for follow up.

- Sewually Tronsmitted Infection

Azsociagted

Cervicitis

Associated Higherisk HP

CBErrdier Soachomeds |

@ Posithez & Continn wvive TRsly

&\\ Lo !& Sorlithat v Basly

Shvcogdasmia geataden 13V}

Inversely associoted Lenstodumifis

Pablvic inflarrenatory Diseass Significance Index  SEEWDTEITED 33

Associated
infertid i‘ify‘ Signifioance mdfex SRR

Azsosiagted Shiersie e wnotE & Heguive

REPa gonarrdesoe [ATH
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Jane Doe
February 21, 1884
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Smarthine™ s

Yagingl Dysbdosds Assodioted Conditions

Vaginal dyshbiosis is a tern thet deseribes an irobalsnce in the serobin snd snserobie microorganisms normally present In your eagine.
Yaging! dysbiosis may or may 5ot have active clinios! sympinms, Ploass consull with 2 madical professionst R follpw sp regerding thesse
resulis,
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