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USER GUIDE

Welcome to ReadCube Pro

Within this guide, we will be sharing information on how to:

- Use the ReadCube Full-Text Search tool

- Construct detailed and precise search queries with the Query Builder

- Get advanced search support with Al Search Assist

- Save smaller search queries and easily combine them via Search Sequences

- Save complex and frequently used search queries with Starred Searches

- Refine search results with Al-powered filtering

- Use the Al Assistant to analyze and summarize a collection of articles in a library
- Get Al-assisted answers to individual article questions with Chat with PDF

- Automatically deposit relevant articles into shared libraries

- Receive automated email alerts about new articles for review

Need help or guidance? Don't hesitate to reach out to Support ( ) or your dedicated
Client Engagement Manager!

£ ReadCube
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Literature Monitoring

BRIEF OVERVIEW
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Literature Monitoring

Literature Monitoring allows users to search the
Dimensions database within ReadCube, build
effective queries with Al support, create recurring
automatic searches (coming soon!), and filter
results using Al.

- Search across 140+ million publications,
including full-text search for 100+ million

- Refine search results with Al-powered
filtering for the most relevant content

- Use the graphical Query Builder and avoid
search syntax errors

- Enter a plain text description of your query
and Al Assist can generate the advanced
query for you

- Create Search Sequences for a
straightforward approach to creating
complex queries

£ ReadCube
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Search

-+ New Search
{7 Starred

4% Recommended

FILTER RESULTS

Al Filter
RECENTS
Q_ title:"acute myeloid leukemia" AND...

7 abstractinsipidus AND publicatio...

Preview & Search

Search by Dimensions

Full text search of the world’s largest linked research database. Learn
more
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Advanced

Select fields above and tap +Add to preview syntax




Full-Text Search

LITERATURE MONITORING FEATURE
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Full-Text Search

Search the full-text of published papers to
improve result accuracy and relevance

- Find articles that mention specific
concepts, methodologies, or data points
not highlighted in the title or abstract,
making literature reviews more
comprehensive

- Reduce time spent sifting through
irrelevant articles with more efficient
information retrieval; filtering down to
exact phrases within articles

-  Discover valuable articles you might have
missed using traditional search methods,
broadening your research scope

£ ReadCube
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Full-Text Search

How It Works

- Expand your search beyond standard metadata and search across the full-text of all indexed articles in
the database

- View search results with highlighted terms within the context of the full text, showing the exact location
of the search terms within each document

- Please see this outlining which fields are searchable &
recommendations on how to build queries

B Search ~. "acute myeloid leukemia® ww
-+ New Search Found 392.1 Thousand articles
g 77 Starred Hematological Disorders in Children, Pathogenesis and Treatment
Adachietal. 2017
4 Recommended - - y
oo ...treatment for children with acute myeloid leukemia. AML, acute myeloid leukemia; APL, acute promyelocytic...
o+ ..intensification in acute myeloid leukemia. N Engl J Med. 2009;361:1249-59. 3  Acute Myeloid Leukemia 81 54... |
FILTER RESULTS
Add to Library
4 Al Filter
Pediatric Oncology, A Comprehensive Guide
RECERS Imbach 2011
/‘ Q insipidus ...3 Acute Myeloid Leukemia Paul Imbach Contents 3.1  Epidemiology....
V Recdc u be ...28 28 29 29 29 30 30 30 31 31 31 32 33 Acute myeloid leukemia (AML) represenls a heterogeneous group...
A Digital Sci luti . . i
© A Digital Science Solution Q "acute myeloid leukemia Citations | 1 (3] Add to Library
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Full-Text Search

How It Works

- Further refine search results by applying filters or amending the query to specify a publication date,
journal name, author, etc!

- Utilize the “Advanced Search” options to further refine (covered in the next few sections)

B Search ‘ ", "acute myeloid leukemia” AND year:2020 Iy

-+ New Search Found 24.3 Thousand articles

e 7 Starred

= Acute myeloid leukemia with isolated del(5q) is associated with IDH1/IDH2 mutations

<4 Recommended Reaetal. 2020, Modern Pathology
oo ... Isolated del(5q) in acute myeloid leukemia is rare and acute myeloid leukemia cases with isolated del(5q)...
o+ FILTER RESULTS ...12 cases of acute myeloid leukemia with isolated del(5q), 7 cases of acute myeloid leukemia with del(5q)...
7 Citations | 1 Altmetric | 2 Add to Library
4 Al Filter
RECENTS Canine Acute Myeloid Leukemia
2020, Advances in Small Animal Medicine and Surgery
Q_ insipidus ...staining. Results Canine Acute Myeloid Leukemia Background Acute myeloid leukemia (AML) is a hematopoietic..
P2s Q toid teuk AND ...tables, 42 references. Editor Annotation Acute myeloid leukemia is a rare diagnosis in the dog, and there...
"acute myeloid leukemia" yea...
AV 4 ReadCube (3] Add to Library
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Full-Text Search

How It Works

Adding references to your personal or shared library:
- Anindividual reference: click '+ Add to Library’ & determine which library(s) it should be added to
- Multiple references: select them by clicking one, then hold down shift (all references between the selection)
or command/control (picklist) to determine which you'd like added
- You can also import directly from the search when you're within a library by clicking the '+ and selecting
‘Import from Search'’. Populate the query and the number of results you'd like imported.

Q v Search within custom fields demo..

Year Authors
Import from Search
Ese‘ai"ch-
Search Query Results s
"acute myeloid leukemia” AND year:2020 50
Options

@D Search Dimensions Full Text
@D Merge Duplicates

Cancel m ‘

15 Sort || i=

Import Files...
From List of Identifiers

Create Manual Entry...

il}nportfromSearch... y

| -

5/8

Add to Library

Add 1 paper to following Library(s) list(s):
> [E] My Papers
‘acute myeloid leukemia® AND year: 2020 SHARED LIBRARIES
> [E] 0 Central Library

Found 24.3 Thousand articles > [] Clinical Trials

> E Competitive Intelligence
of venetoclax in preclinical models of @ > g custom Fields bemo
Lietal 2020, Haematologica

induce apoptosis in acute myeloid leukemia cell I i )
is a promising agent in the treatment of acute myeloid leukemia, though its antileukemic

Cancel

Citations | 37 Altmetric 2 (3] Add to Library

Add to Library
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Advanced Search: Query Builder

Create detailed, precise search queries by utilizing advanced parameters and logical operators,
minimizing the risk of syntax errors

- Tailor searches and specify parameters to ensure results are relevant to your research needs

- Use logical boolean operators (AND, OR, NOT) to combine or exclude specific criteria, making
searches more flexible and targeted

- Save time by quickly locating the most pertinent articles without sifting through large volumes of
irrelevant data

- Construct complex queries to systematically explore various research topics, facilitating more
comprehensive literature reviews

Advanced Search

Query Builder v Al Assist  Search Sequences

| Add to Query

| Or ' Not All Fields v Enter text

8%  Preview & Search

£ ReadCube p
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Advanced Search: Query Builder

How It Works

- Access the Search Query Builder from the Advanced Search options menu

New search

Search by Dimensions

Full text search of the world’s largest linked research database. Learn more
Modifying an existing search
Q
"acute myeloid leukemia W
Advanced

“0 "acute myeloid leukemia”

Advanced Search tm

Adachietal. 201/
£ ReadCube
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Advanced Search: Query Builder

How It Works

Choose from various search parameters such as title, author, journal, publication year, and more!
Apply boolean operators (AND, OR, NOT) to combine or exclude criteria. For example:

- AND: Ensures all specified criteria are met

- OR:Includes results that meet any of the specified criteria

- NOT: Excludes results that meet the specified criteria
Add multiple conditions and group them as needed to form a comprehensive search query
Once you've defined the additional parameters, click ‘+Add’ to construct the full query

Advanced Search

Query Builder ~ Al Assist  Search Sequences

Add to Query

| Or | Not Year v Range ~ 2020 to |* + Add

./ a' ‘ Preview & Search
£, ReadCube

U] " 5 .
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Advanced Search: Query Builder

How It Works

- After the query is constructed, run it

by clicking the ‘Search’ button

- The platform will return references
matching the specified criteria

- Refine and edit search queries by
adding, removing, or adjusting the
parameters and operators

Search

-+ New Search
7 Starred

& Recommended

£ ReadCube FILTER RESULTS
© A Digital Science Solution =
4 Al Filter

Advanced Search

Query Builder <~ Al Assist  Search Sequences

__‘ Add to Query

Or  Not All Fields v

Preview & Search

= F = -

"acute myeloid leukemia® AND year:[2020 TO *] m

"acute myeloid leukemia’ AND year:[2022 TO *] w

Found 83 Thousand articles

Dictionary of Toxicology
2024

...granulomas. Acute Myeloid Leukemia The most prevalent form of adult leukemia is acute myeloid leukemia (AML)...
...angle region and making it narrower. Acute Myeloid Leukemia 19 Acute Eye Irritation Acute Lung Injury...

Citations | 2 [¥] Add to Library
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LITERATURE MONITORING FEATURE

#® ReadCube
© A Digital Sci ience Solution



USER GUIDE

Advanced Search: Al Assist

Advanced Search

This Advanced Al Assist Search tool transforms plain
language phrases into a structured query, helping
you quickly and easily find the most relevant articles

Query Builder 4 Al Assist  Search Sequences

cytoplasmic factors among liver and hepatoma cell lines with different sensitivity to corticoid inhibition

of cell growth in the past 3 years Generate Query

- Significantly reduces the time and effort e
reqUIred to Set up Complex SeorCheS by “cytoplasmic factors” AND “liver” AND "hepatoma cell lines" AND “corticoid inhibition” AND “cell growth” AND
automatically converting natural or plain publcation. dte{ow3y O now] -

language into a well-structured query

- Makes the search process intuitive and accessible to everyone, regardless of your query-building
knowledge

- Interprets a user's intent and generates precise queries without manually setting parameters
and logical operators, ensuring search results are highly relevant

- Quickly locates the most pertinent articles for more efficient and productive research sessions

£ ReadCube
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Advanced Search: Al Assist

How It Works

- Select the ‘Al Assist’ tab from the Advanced Search options menu

- Type a search query in plain or natural language (English) into the query builder bar

- For example: “Find recent studies on the effects of climate change on marine biodiversity”
- Click on the ‘Generate Query’ button

Advanced Search X

Query Builder | 4 Al Assist | Search Sequences

Find recent studies on the effects of climate change on marine biodiversity Generate Query

Preview & Search

("climate change" OR "global warming" OR "climatic alteration") AND ("marine biodiversity" OR

(; ReadCube ocean biodiversity" OR "marine life" OR "ocean life") AND publication_date:[now-5y TO now] m

© A Digital Science Solution
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Advanced Search: Al Assist

How It Works

- Al Assist Search processes the natural language text, understanding your search intent and extracting
key concepts, parameters, and logical relationships

- Al automatically constructs a detailed search query using appropriate parameters (e.g., keywords,
authors, and publication dates) and logical operators (AND, OR, NOT) based on your input

- Review the Al-generated query in the ‘Preview & Search’ box, then click ‘Search’

- The platform will execute the Al-generated query and return a list of highly relevant articles

/ Advanced Search X

X

C Query Builder 4 Al Assist  Search Sequences

Find recent studies on the effects of climate change on marine biodiversity Generate Query
2nerate Query

Preview & Search

£ ReadCube

("climate change" OR "global warming" OR "climatic alteration") AND ("marine biodiversity" OR
© A Digital Science Solution
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SAVE SEARCH RESULTS TO STAY ORGANIZED
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Starred Searches

Save complex, frequently used search queries for quick access and easy reuse

- Researchers who revisit the same topics can save time by reusing consistent search parameters across
multiple queries.

- Maintains consistency in research and data collection
- Can be easily rerun with a single click, simplifying the research process
- Users can manage multiple starred searches, keeping research organized and structured

Search 1. show articles about climate change published in past 3 w
+ New Search Found 1 ard

Yv Starred Scaling procedures in climate science: Using temporal

Save Search
& Recommended ave Seare E Search Starred Searches

s‘r{év; articles about climate change published in past 3 years + New Search Name Date saved T::

FILTER RESULTS

@ Include Al filters in saved search i} Starred h il Botieliiate blished in 3

" ey RE— ;ez:;/ articles about climate change publishe: pas 05/08/24 12:41pm
<; Recdcu be Cancel pQp Search
© A Digital Science Solution ~ 2 FILTER RESULTS Edit name

4 Al Filter Remove
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Starred Searches

How It Works

- Perform a search as usual

- After viewing the displayed search
results, save the search query by
clicking the ‘Star icon’ to the right of the
search bar

- Name and save the search query for
easy identification

£ ReadCube
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effects of climate change AND marine biodiversity AND w

Found 214 Thousand articles

The effects of climate change on wildlife biodiversity o
Duenas etal. 2021, Climate Change Ecology

...elsevier.com/locate/ecochg The effects of climate change on wildlife bi
...species and climate change as the biggest drivers of the loss of biodiver

Citations 17 Add to Library

Save Search X

Name ]

Climate Change|
Cancel
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Starred Searches

How It Works

Search

+ New Search
<7 Starred
<4 Recommended

FILTER RESULTS

4 Al Filter

£ ReadCube
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Starred Searches
Name
Climate Change

abstract:insipidus AND publication_date:>=now-7d

Starred searches are stored in a dedicated section, accessible from the main left hand menu
Run a saved/starred search by selecting it from your list and click the "Search” button
To manage starred searches, you can name, rename, or delete queries that are no longer needed

Date saved |=

05/09/24 1:01am

Search
29/08/24 9:10pm

Edit name

Remove



Refine Search Results with Al-Powered Filtering
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Refine Search Results with Al Filtering

This advanced feature refines search results using Al filters that interpret natural language inputs

- Apply Al Filters using plain language (e.g. English) to find more relevant scientific articles without manually
setting complex parameters or logical operators

- Simplified process saves time and effort without the need for technical knowledge

- The Al interprets user intent and applies precise filters for more efficient and focused research

effects of climate change AND marine biodiversity AND * T= Sort

Found 214 Thousand articles ° Al assist
Unlock the power of Al in your workflows
The effects of climate change on wildlife biodiversity of
Duefias etal. 2021, Climate Change Ecology ' Write a custom filter
...elsevier.com/locate/ecochg The effects of climate change on wildlife biotiversiy wiwic yalapayus sianus rucjanura::
<,; SecEltlbe ...species and climate change as the biggest drivers of the loss of biodiversity and the disruption of ecosystem...

© A Digital Science Solution
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Refine Search Results with Al Filtering

How It Works

- Navigate to this feature by clicking on the icon in the top right-hand corner on the search results page
- Click ‘Write a custom Filter’

- Enter your desired filter criteria in plain language (e.g. English) into the filter bar, then click ‘Ask’

- For example: Show articles mentioning the Pacific region

4 Apply Al Filter X
Show articles mentioning the Pacific region| Ask

Run query on Full text @ Title & abstract

Include results 1 to 50

(; ReadCube Querying more results will result in longer processing times.

© A Digital Science Solution
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Refine Search Results with Al Filtering

How It Works

- The Al Filter processes the natural language input, understanding the user's intent and identifying key
concepts, parameters, and criteria for filtering

- The Al automatically applies the appropriate filters based on the interpreted input, refining the search
results accordingly

- Users can review the filtered results and adjust their natural language filter inputs if necessary to further
refine their results

effects of climate change AND marine biodiversity AND P

Found 2 articles

SDGs in the Asia and Pacific Region
Annetal. 2022, Implementing the UN Sustainable Development Goals — Regional Perspectives
...Exacerbating Biodiversity Decline and Effects of Climate Change . . . ... .. Marine Biodiversity Hotspots...

£® ...combating the effects of this global environmental change. Increase in rate of climate change will accelerate...
£, ReadCube o '
© A Digital Science Solution Citations 3 Add to L|brary
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Analyze a Collection of Articles Using Al

o Assistant @
Use the Librqry Al Assistant to anquze or summarize a Analyzing 16 papers in Competitive Intelligence based on full text availability.

collection Of up to 20 artic‘es (PDFS) Use Al to ask questions, identify common themes or differences between papers.

. . epe e . . . . @ Vhat w u li w?.
- Quickly find specific information within a collection Hheenayenlie oo

of papers without manually sifting through each
document

-  Get contextual responses to answers regarding
multiple documents

- Gain deeper insights, including common topics
and research areas

- Ask Al to explain or clarify complex concepts
for a better understanding of the material

Suggestions:
Is there any mention of a viral disease? If there is, in which context?
What are the main research methods?

What are the most common conclusions found in these articles?

£ ReadCube
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Analyze a Collection of Articles Using Al

How It Works O Assistant ©

Analyzing 16 papers in Competitive Intelligence based on full text availability.

Use Al to ask questions, identify common themes or differences between papers.

Determine if you'd like to analyze articles in a:
- Library: click the gear icon
- List: click the gear icon
-  Specific articles by individually selecting: right

@ What would you like to know?...

click + command/control + select article & Suggestions:
rlg ht click ¢ Is there any mention of a viral disease? If there is, in which context? =
- Select "Ask Al Assistant’ for the collection of up t0 20 | Whatare the main research methods? -
articles What are the most common conclusions found in these articles? e
- Tip! A warning message will appear if you select e e e Get Email Alerts Stem cell marker e
more than 20 PDFs in a data set > [ Competitive Intelligence Copy to... Hyperactivation of |
-  Select a suggested prompt or enter your own > ] Custom Fields Demo Locate PDFs Pulmonary deliver

Update Details
> [E] Date testing

fd : ow
¢ Asalstant > Ask Al Assistant
2 E Drug Discovery Delete from Library Find Related Papers arn
¢V ReadCube > [E] Drug Safety Link Existing Files I Method for correcti

© A Digital Science Solution Fynart PDFg
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Analyze a Collection of Articles Usin

HOW It Works 0 Assistant @

Analyzing 16 papers in Competitive Intelligence based on full text availability.

Use Al to ask questions, identify common themes or differences between papers.

- Al Assistant will analyze the
documents based on your
prompt and list all articles that
answer the query; view the
evidence in the paper for the
response

@ What are the main research methods?

° The research articles employ a diverse array of methods to investigate various aspects of
diabetes and related conditions. Magnetic Resonance (MR) imaging is used for high-
resolution imaging of the pituitary gland to diagnose central diabetes insipidus ' .
Retrospective analysis of receipt data identifies patterns in medication adherence 2.
Methods like bariatric surgery, prebiotic supplementation, intermittent fasting, probiotics,
and fecal microbiota transplantation explore the relationship between gut microbiota and
Type 2 Diabetes Mellitus (T2DM) *. Systematic reviews and network meta-analyses
assess the effects of glucose-lowering drugs #. Web scraping, data extraction, and
evidence grading are used to study dietary supplements and diabetes 5. Randomized
controlled trials, metagenome-wide association studies, and systematic reviews
investigate probiotics' effects on glycemic control é. Multisite studies, clinical trials, and
algorithm development focus on diabetes management technologies 7. Observational
studies and randomized trials evaluate treatments and technologies in diabetes care®.
Feasibility and pilot studies, along with algorithm testing, contribute to artificial pancreas
systems °. Literature reviews and prospective studies assess insulin pen devices 1°.
Animal experiments and proteomics analyze hypercalcemia-induced nephrogenic
diabetes insipidus '' . Genetically modified mice and various biochemical assays study
kidney function 2. Optical recording and electrophysiological methods measure brain
dynamics 3. Functional testing in cell lines and electron microscopy investigate protein
aggregation . Genomic and RNA sequencing, along with comparative genomics,
explore bone formation in cartilaginous fishes . These methods collectively advance
our understanding of diabetes, its management, and related physiological processes. ([

Hide 16 references ~

£ ReadCube ‘

© A Digital Science Solution

MR Imaging of Central Diabetes Insipidus: A Pictorial Essay

Shin, Ji Hoon Lee, Ho Kyu Choi, C... 2001 Korean Journal of Radiology
The main research method discussed in the article is Magnetic Resonance (MK] imaging. Ihe article
emphasizes the use of MR imaging to provide high-resolution images of the pituitary gland, pituitary
&

Show evidence

A

IR Imaging of Central Diabetes
asipidus: A Pictorial Essay

ocn Shin, MD
Kyu Lee, MD'

fang Gan Chei, MDY
+ Chual Suh, MD'

g Jin Kim, MD*

@ Kwan Hang, MD*
19 Gyu Na, MD:

X terms :
otus insigids
etz reacoance (MR)

1o J Radiol 2001;2:222.29)
e March 20, 2001 acrepie
wnee Ady 30, 2001

Central dabet ichaz (D) can be th a number of discases
that affect the hypothalamic-neuranypophyseal axis. The causes of the condficn
can be classified as traumatic, inflammabtory, or neoplastic. Traumatic causes
include postoporativa sella or transection of the pituitary stal, while infecsous or
and granulo-

matous such
Vi ol

and Wegener's
d xh L

metastasss, leukernic indliration, lymphoma, feratoma, puitary adenoma, cranio-
gloma, cyst o ara also
causes of central DI. in atfacted pasients, carcéul analysis of these MA imaging

feat, allow a more spectfic
disgnasis, which is essential for reatment.
iabetes insipidus {DI) is 2 clinical syndrome charactenized by the excre.
D tica of coplous velumes of dilute unne cambined with the persistent =
take of abnormally large quastities of fluid. There are two general forms
of DI: central defident) ). DI od
central orgin mast often resalls from Jessans in the hypothalamic-neurohypephyseal
axis. The differential diagnosis of central DI should inchude the pathologic processes
(&g, trumatic, mdections oc and secplastic) that mvalve
normally found in the pituitary gland or contiguems structures. However, sdiopathic
central DI s diagnosed when central DI eccurs in the absence of any alteration that is
known to be respansible far DI {1)

MR imaging provides high-resolution images of the patuitary gland, patuitary stalk,
and adjacent structures. The modality’s swaltiplanar capabelity allows the disgnosis of
various seases that case central DL and thus helps guide 5 treatment.

In this artxcle, we review the pathopliysology of central DI and the MR features of

and he MR findings of

ditsoms that cause central DI
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Chat with PDF Using Library Al Assistant

Ask the Al Assistant questions about an
individual PDF within your library

- Gain targeted and contextually
accurate responses and insights
by exploring the text in a dynamic
and interactive manner

- Reduce time spent reading by
asking the Al to summarize or
point to specific parts of interest

- Ask the Al to clarify research terms,
or to rewrite a specific part
of the paper

£ ReadCube
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O it vanime
study?

diagnosed with metastatic colorectal
ccancer (mCRC).

ts

(L

V\sk a question.

'\ Read our FAQ to lear more about Al Assistant,

o SR NATURE Artice DO 10.7750icreus 53035

Gustave Roussy Immune Score (GRIm-Score) as a
Prognostic and Predictive Score in Metastatic

Categories:Oncalogy

score, metastatc olorectal cancer.

Introduction
Avof 200, :
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Chat with PDF Using Library Al Assistant

_r >
AYLY
-

How It Works

Al Assistant

- Click the Al icon in the enhanced reader located in the top 5

left-hand corner, which will navigate you to the in the chat-like
interface to ask questions

= S "

ool
o0l

-  For example: This output is automatically generated using Al. Although
- Canyou summarize the findings of this paper, including its =77 e S S
objectives, methods, results, and conclusions, for team verified by reviewing the article itself.
members to quickly assess its relevance?
- Provide a detailed summary of this article in 100 words in e Hi, I'm your Al Assistant. | can help you find

answers to your questions in this article.

German to help disseminate the research internationally.
- Extract and detail all the dosage amounts used in the trials
and their corresponding results

£ ReadCube

© A Digital Science Solution Ask a question...
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Chat with PDF

How It Works

Al will return responses,
and highlight a portion

of the text from where the
information was
extrapolated

£ ReadCube

© A Digital Science Solution

Using Library Al Assistant

o000
500

Al Assistant X

o RIS

Summary of Findings
Objectives:

The paper aims to provide insights into the
evolution of jawed vertebrates (gnathostomes) by
analyzing the whole genome of the elephant
shark (Callorhinchus milii), a cartilaginous fish.
The study seeks to understand the genetic basis
for key morphological and physiological
innovations that accompanied the emergence of
gnathostomes from jawless vertebrates. 7

Methods:

- Genome Sequencing and Assembly: The
genome of a single male C. milii was sequenced
and assembled to a size of 0.937 gigabases,
comprising 21,208 scaffolds. 7

- Annotation: Using the Ensembl annotation
pipeline and RNA-seq transcript evidence, a total
of.12 872 protein-coding genes were predicted.

- Comparative Genomics: The genome was
compared with those of other vertebrates to
identify unique features and evolutionary

patterns  — pegenerate Answer

major event i the evolution of vertebrates. This transition was accom-

include a single gill opening, a complete hyoid arch, fusion of the upper
jaw to the cranium, and non-replaceable hypermineralized tooth plates™
milii inhabits waters of the contin-

panied by many hological and p] pi such as
]aws, paxred appendages and an adapnve immune system based on  (Fig. 1b). Callorhinch
bulins, T-cell re d major histoc ibility com-  ental shel

plex (MHC) molecules'* (Fig. ia). How these novelties cn;c_rged and how
they facilitated the divergence, adaptation and dominance of gx_lathos-

tomes as the major group (99.9%) of living ke

fisouthern Australia and New Zealand, typicallyat depths
of 200 to 500 m (ref. 11). Here, we report the generation and analysis
of a high-quality genome sequence of C. milii. Several key findings are

ey

questions. The living gnathostomes are divided into two gmups, the
fishes (Chondri and bony

which diverged about 450 Myr ago (Fig. 1a). A key feature dls(mgulsh-

ing the two groups is that chondrichthyans have largely cartilaginous

Although

d here and further details on our in-depth characterization of
this genome are presented in Supplementary Notes I to XI.

Genome assembly and annotation
Genomic DNA of a single male C. milii was sequenced and assembled

fossil jawless vertebrates (for example galeaspids) and jawed vertebrates
(for example placoderms) possessed dermal and perichondral bone,
endochondral bone is found only in osteichthyans®. Chondrichthyans
include about 1,000 llvmg species that are grouped into two lineages,
the holocephal and el branchs (sharks, rays and
skates), which dwerged ahout 420 Myr agc" (Fig. 1a). A de(axled whole-
genome evaluation ofa ive analysis with
the available genome information on ostelchthyans and a jawless verte-
brate” might help us to understand features unique to chondrichthyans
and provlde insights into the ancestral slate of gnathostome-specific
! | features and physiological systems.

‘We previously identified C. mxln, a holocephalan, asa chondrichthyan

genome model*” because of its relatively small genome (~1.0 gigabase).

y Note I to a size of 0.937 gigabases, comprising 21,208
scaﬂ'olds(NSO contig, 46 6 kilobases; N50 scaffold, 4.5 megabases; Sup-
plementary Table I.1). The average GC content of the C. milii genome
is 42.3%, and approximately 46% of the genome is organized into iso-
chores (Supplementary Note II). Using the Ensembl annotation pipe-
line'> and RNA-seq transcript evidence, we predicted a total of 18,872
protein-coding genes. In addition, microRNA (miRNA) genes were
identified by small-RNA sequencing and annotation of the genome

A TN N

miRNA genc loci (693 genes and 136 families) than do teleosts (for
example, zebrafish have 344 genes and 94 families) but fewer than do
humans (1,527 genes and 558 families) and other mammals (mirBase
release 19). Several novel C. milii-specific miRNAs are expressed at
high levels in a ti pecific manner ( y Figs IIL1 and
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is an order of magnitude lower than that in mammals'*"”. Using the
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