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Abstract

Clinical and Laboratory Standards Institute guideline MM of Bacteria and Fungi by
Targeted DNA Sequencing includes information intende procedures published in CLSI
documents MMO03! and MM09.? These guidelines con [ svattating, and applying nucleic acid—
based testing for infectious diseases in medical laborat:

Historically, microorganism identification gcently, matrix-assisted laser
desorption/ionization time-of-flight techno idt ation may have ambiguous
biochemical profiles or mass spectra and

for microorganism identification and i thod for data sharing. This guideline includes the most current

information for microbial classificati
results.
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Foreword

Many laboratories use targeted DNA sequencing for bacterial (aerobic, anaerobic, and mycobacteria) and
fungal identification, particularly for isolates that are poorly characterized by growth-dependent or
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) methods.
Although CLSI document MMO09? provides important contributions to this field, MM18 specifically
focuses on reporting and interpreting results for identifying microorganisms by broad-range targeted
DNA (eg, 16S rlbosomal RNA, fungal 1nterna1 transcrlbed spacer regions) sequencmg As this e

bacteria and fungi by broad-range DNA sequencing.
Overview of Changes

This guideline replaces the previous edition of the approved 5 ublished in 2008.
Several changes were made in this edition, including:

e Reorganized to fit the CLSI quality manage

e Revised all bacteriology tables (Table and to outline where
sequencing of the 16S rRNA gene’ ion (i ; gvides genus- and/or
species-level identification and w i ithi i to distinguish each
genus and/or species

e Deleted table on bacterial agent i i introductory text and added discussion of
each agent to the groupasie

this guideline is supported by the CLSI consensus process and does not
ws of any single individual or organization.

ification, fungal identification, gene sequencing, internal transcribed spacer, matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry, nucleic acid amplification, primer,
16S rRNA

vil
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Interpretive Criteria for Identification of Bacteria and Fungi by Targeted
DNA Sequencing

Chapter 1: Introduction

This chapter includes:
e Guideline’s scope and applicable exclusions
e Background information pertinent to the guideline’s content

e “Note on Terminology” that highlights particular use and/or variation
definitions

e Terms and definitions used in the guideline

® Abbreviations and acronyms used in the guideline

1.1 Scope

This guideline specifies recommendations fo
(dideoxynucleotide chain termination) sequen

sults of Sanger-based

including alternative DNA targ
sequencing technologies are rapidl
DNA sequencing.

To assist the medical 1 i ed for:

relevant reporting strategies for specific microorganism groups
ions of targeted DNA sequencing for microbial identification

is guideline are medical laboratories and laboratories performing amplification
eoxynucleotide chain termination) sequencing of broad-range DNA targets for
, mycobacteria, and fungi from cultured patient isolates.

This guideline does not:

e Include procedures for performing microbial sequencing.

e Include RNA targets for sequencing.

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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e Provide guidance on definitive taxonomical criteria for microorganism classification or identification
methods for novel microorganisms.

e Cover alternative sequencing systems or specific molecular assays designed with these broad-range
DNA targets.

e Discuss typing strains for epidemiological purposes.

e Discuss virus or parasite identification.
e Discuss amplification and sequencing directly from patient specimens.
1.2 Background

As a consequence of gene and genome sequence availability, microbial taxonomy h
revolution over the past few decades. Comparing gene sequences from differen i

wever, phenotypic
esent additional

been identified based on physiological properties ex
properties are often ambiguous, and slowly growing o

bacterial and fungal identification. Sequence-b
the microbiologist’s laboratory practice. Gene

and monitor microbes, including poorly

1.3 Terminology

1.3.1 A Note on Terminolg

d Applied Chemistry (IUPAC) and the International Union of Biochemistry
and Molec UBMB), who established the [TUPAC-IUBMB Joint Commission on
Biochemical ture (JCBN) and the Nomenclature Committee of the International Union of
Biochemistry and Molecular Biology (NC-IUBMB) to facilitate the communication of biochemical
information.’

International

2 ©Clinical and Laboratory Standards Institute. All rights reserved.
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generic public database entries. If the focus is on using type-strain sequences as references for species
identification, specialized or commercial databases offering such content should be considered.

2.5.2.2 Sequence Quality

Databases should be curated to ensure that primarily high-quality sequences with correct annotations are
present with minimal ambiguous bases (N) and that the gene or regions used for identification are fully
covered. Sequences with full gene coverage (> 80%) should be preferred over partial sequences, and
sequences with unusual insertions, deletions, or variations should be excluded. All entries sho
compared regularly with newly published sequences for that species or strain or updated with th
recent taxonomy.

2.5.2.3 Sequence Redundancy

To reduce the chance of systematic errors in annotations, databases should include mul
same microorganism from different environments, hosts, and countries and be provid
scientific communities or peer-reviewed articles. Using different sequencing ) i
chance of inherent errors and for bias in the aggregate.

Including multiple sequence entries for a given species, when
investigators, increases confidence in the accuracy of the sequences a
chance of systematic errors, especially in annotation. Furthermore mu ces from
several sources more adequately represent naturally occ i ity. lly, entry
redundancy should be reasonably limited to avoid the ¢ , lated species
appear in a match list (eg, BLAST).

2.5.2.4  Periodic Updates

To ensure accurate identification of newly
taxonomy, the reference database used for i tinely updated, at least every three to
six months.

2.5.2.5 Nomenclature and Anng

Public databases*’*’ share i i in which a sequence’s annotation includes
the species for which the [S€6 taphyldcoccus aureus) (see Table 5). Examples are
publicly ava =

Annotation
AC
AU
SO
< LOCUS
Species OS
Sequence ORIGIN

Annotations arce ated by the authors who have submitted the entry with its sequence, but there can be
errors if the subrmssmn has not been peer reviewed. Given the huge amount of sequence data currently
being added to the public domain, such detailed verification by human interaction is not possible. More
extensively curated and specific databases try to resolve the verification issue by reviewing annotations
for specific targets and organisms; however, this time-consuming process can reduce the frequency of
updates. Therefore, these databases may lag behind the general public databases. Potential errors in
curation may include:

22 ©Clinical and Laboratory Standards Institute. All rights reserved.
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Chapter 3: Targeted DNA Sequencing Interpretation and Reporting Process

This chapter includes:

Process overview for interpreting and reporting targeted DNA sequencing
Identity score interpretive criteria for bacteria
Interpretive criteria for fungal identification
Suggestions for result reporting

This guideline provides guidance for targeted DNA sequencing e
activities. Figure 3 provides an overview of the process discussed in the fo

Start

Targeted DNA
Sequencing
Process’

Results are

m— Subchapters B8l¥and 3.2

A\ 4

Results are reported

arts: oval (signifies the beginning or end of a process), arrow (connects process

This subchapter focuses on practically applying broad-range DNA sequencing, with special emphasis on
commonly encountered bacteria in a medical laboratory. Bacteria are clustered into related groups, with
each table reflecting the group’s association within a medical and classical microbiological context. The
groups do not necessarily reflect classifications based on strict taxonomical relationships, but current
taxonomy has been updated within each group. The most common broad-range DNA target to identify

©Clinical and Laboratory Standards Institute. All rights reserved. 25
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