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HOUSEKEEPING

NIST Product Disclaimer:

Certain commercial equipment, instruments, or materials are identified in this presentation to specify
the experimental procedure adequately. Such identification is not intended to imply recommendation or
endorsement by the National Institute of Standards and Technology, nor is it intended to imply that the
materials or equipment identified are necessarily the best available for the purpose.

QR codes throughout this presentation:

Follow our work with your phone!

https://github.com/usnistgov/NexusLIMS
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We need a LIMS

(Laboratory Information Management System)

f; 1. Don’t reinvent the wheel — use what'’s available.

é 2. Future-proof through modularity — technologies change!
al

5; 3. Don't try to change established workflows and habits —
)

8 adapt to them instead.
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30 seconds digression
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Why do we love Wikipedia?

Article Talk Read E

it

View history

7 .
Intuitive Jennifer Doudna
Ei lopedi
fee Sncyciopedia From Wikipedia, the free encyclopedia
h ea d I I n e Main page Jennifer Anne Doudna (born February 19, 1964)1%! is an American biochemist known for her pioneering work in CRISPR gene editing, for which she
\\ Contents won the 2020 Nobel Prize in Chemistry along with Emmanuelle Charpentier. She is a Li Ka Shing Chancellor Chair Professor in the Department of
Current events Chemistry and the Department of Molecular and Cell Biology at the University of California, Berkeley.[”]
7 Doudna grew up in Hilo, Hawaii. She graduated from Pomona College in 1985 and earned a Ph.D. from Harvard Medical School in 1989. She has been
h . an investigator with the Howard Hughes Medical Institute (HHMI) since 1997, and since 2018 she holds the position of senior investigator at the
S 0] rt Sy no ps IS Gladstone Institutes as well as that of professor at the University of California, San Francisco HISIEIFIN
r.l ht awa Contribute Doudna has been a leading figure in what is referred to as the "CRISPR revolution” for her fundamental work and leadership in developing CRISPR-
\ g y Help mediated genome editing [l In 2012, Doudna and Emmanuelle Charpentier were the first to propose that CRISPR-Cas9 (enzymes from bacteria that

control microbial Immunity) could be used for programmable editing of genomes [®I¥l which is now considered one of the most significant discoveries in
the history of biology.[%]

Learn to edit
Community portal
Recent changes

Upload file Doudna has made fundamental contributions in biochemistry and genetics and received many prestigious awards and fellowships including the 2020

Nobel Prize in Chemistry!], the 2000 Alan T Waterman Award for her research on the structure as determined by X-ray crystallography of a
Toals ribozyme,['2l and the 2015 Breakthrough Prize in Life Sciences for CRISPR-Cas9 genome editing technology (with Charpentier).['?] She has been a co-
What links here recipient of the Gruber Prize in Genetics (2015),['¥ the Canada Gairdner International Award (2016),1'%] and the Japan Prize (2017).1'81In 2020,

Related changes Doudna and Emmanuelle Charpentier were awarded the Nobel Prize in Chemistry "for the development of a method for genome editing” ['7I18]

Special pages
armanent link Outside the scientific community, she has been named one of the Time 100 most influential people in 2015 (with Charpentier).['®l and she wa

tion a runner-up for Time Person of the Year in 2016 alongside other CRISPR researchers [20]

Well-organized

Cite this page X
P Contents [hide]
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CO nte nt With a 1 Early life and education d . . I Education
o p—— Immediate visua
red icta b | e fl ow gwnload as.F'DF 1.2 University education and post-doctoral years .
p rintable version 2 Career and research con nectlon tO Kaowioy
; 2.1 Research on ribozyme structure and function
In other projects .
S ) 2.2 X-ray diffraction-based structure of active site of a ribozyme at Yale th e Su bJ ect
Wikimedia Commaons
2.3 Move to UC Berkeley Spouse(s)
Languages o 2.4 CRISPR-Cas genome editing discovery Awards
sl T e Do

First knowledge stop for humans
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Changes are
tracked

People can
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Jennifer Anne Doudna
February 19, 1964
(age 56)

‘Washington, D.C., U.S.
Pomona College (BS)
Harvard University (MS,
PhD})

First X-ray based structure
of catalytic RMNA

RMA interference
CRISPR

Jamie Cate

Alan T. Waterman Award
(20007}

MATERIAL MEASUREMENT LABORATORY




Reusing our digital crumbs

Image Display Infa

I Display
i Contrast

" Placement
- Image
Info

i+ Microscope Info
‘... Session Info

[ Object

i Tags

E| Captions

.. Captions

B Device

Active Size (pixels): (2048,2048)

;---Camera Mumber: 1

+- CCD

#1- Configuration

-Mame: BM-UltraScan

.. Source: BM-UltraScan

- Frame

(- Parameters

@ DataBar

= Microscope Info

- Actual Magnification: 2260.25

Cs{mm): 1.2

. Emission Current (pA): 0.0

- llumination Mode: TEM
Imaging Mede: IMAGING

- Indicated Magnification: 1700.0

Update Global Info

oK | Cancel | Save Defaults
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Microscopy/spectroscopy

metadata

electronic lab notebook
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Sorting metadata into conceptual groups

|=
* Purpose of the experiment * Microscope info * Sample info
* Sample ID/composition * Imaging conditions * Setup photos
* User * Detectors in use | « Reference and support )
. . : . . documents
* Reservation date, time * Calibration & reference images
* Analysis: calculations, graphs,
* Instrument used * Datasets tabl Y grap
| ables )
Acquisition
Sample Info ..
P Activity
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The NexusLIMS schema

EM schema v1.0
doi:10.18434/M 32245

ID | Property Obligation
1 [dentifier M
2 SchemaVersion M
3 LandingPage M
4 Name M
5 Owner M
6 Manufacturer M
7 Model R
8 Description R
9 InstrumentType R
10 | MeasuredVariable | R
11 | Date R

12 | Relatedldentifier R
13 | Alternateldentifier | R

Table 1: Overview of PIDINST properties
https://doi.org/10.15497/RDA00070

Experiment

1. Title
2. Experiment ID

3.  Summary
a. Experimenter

\Instruments used in the experiment (name, PID
- RDA PIDINST v1.0)

c. Start
d. End
e. Motivation
4. Project (ID, link-out)
5. Experiment Ecosystem: microscope, detectors, and
sample holders (name, PID - to RDA PIDINST v1.0)
6. Sample (name, PID, link-out)
7. Acquisition activity
a. Setup
b. Notes

c. Dataset(s)

NIST
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https://doi.org/10.18434/M32245
https://doi.org/10.15497/RDA00070
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NEMO // MARLIN

https://github.com/usnistgov/INEMO

tool scheduling

MARLIN Calendar Tool control Status dashboard Administration ~
S ” 5
< > Today Reserve for someone else
Personal schedule 7am
Areas
Boulder
Boulder gam
Sample Preparation
Tools
Boulder 9am
SEM
647 Gemini 300 SEM
647 LEO 1525 SEM
647 Quanta 400 SEM 10am
Gaithersburg
Bio
. . 645 ABI 3500XL - 1 L 8
specimen info
Dual Beam 11am
681 FEI Helios
[ ) SEM
o9 642 JEOL 7100
. 643 FEI Quanta 200 (ESEM) 12pm
681 Hitachi S5500
(S)TEM
642 FEI Titan &
642 FE| Titan ETEM
1pm

642 JEOL 3010
642 Philips EM400
643 Titan (S)TEM (probe corrected)

https://marlin.nist.gov/

Schedule an outage

Wed 5/04

Reservation questions

This reservation requires extra information to be provided:

Project ID:

Title of Experiment: *

Experiment Purpose: *

Curate this session's data using NexusLIMS:

@ Agree

' Disagree

Sample information:
Explore other LIMS / Specimen Repositories:

AMOM: @ NCAL:m

Sample Name / PID: *

is this a sample name or a PID? *

» Sample Name
o PID

Sample Details:

Please answer the required questicns (above) to proceed

metadata collection at reservation time
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https://github.com/usnistgov/NEMO
https://marlin.nist.gov/
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The heart Of NeXUSLIMS metadata extraction

<7
: 21" HyperSpy
A 0100 htts://hyperspy.ore/ 1. Microscope data with metadata tags
Lo i — are gathered at CFS location.
D 1 0 N NexusLIMS 4
| e, — © data 2. LIMS server checks MARLIN for
Instrument metadata 0 0 event end-time and searches CFS for
LIMS Server file changes.
S OJOjJOO
0100 oo 3. Python extractor libraries go to work
¢ 00 olo]|oflo )
H | "O <4—Pp|0O|O if changes are detected.
LN CJO]JO| O
.—.- — oo 4. Extracted metadata (from
instrument metadata COJO]JO| O . . .
=L “extractors experiment, calendar, specimen) is
- translators, . .
central file server fileserver aggregated and written to the CFS in
: 010 Dl (CFS) ooy epesteny a parallel directory structure.
00 . .
M1l "O 5. Translation services on the LIMS
a — server populates metadata content
instrument metadata 5 into NexusLIMS research records.
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https://hyperspy.org/

NeXU S LI M S Q. Browse and Search Records

Experiment activity 7

Activity contents: STEM Imaging, EE]

&a

pectrum Imaging

https://github jcom/usnistgov/Nexu

EELS Spectrum Image

<meta name="Stage Position
Y">133.41000000000003</meta>
</dataset>
</acquisitionActivity>
<acquisitionActivity segno="7">
<startTime>2021-04-13T16:22:25.534366</startTime>
<samplelID>llcececc-0Obc7-4512—
b8af-0aaas4e7058b</ sampleID>
<setup>
<param name="Acquisition Device">DigiScan</param>
<param name="Cs (mm) ">1.0</param>
<param name="Data Dimensions"> (512, 512)</param>
<param name="Data Type">STEMiImaging</paIam>
<param name="Detector" warning="true">GIF
CCD</param>
<param name="GMS Version">2.32.888.0</param>
<param name="Illumination Mode">STEM
Ej NANOPROBE</param>
<param name="Imaging Mode">DIFFRACTION</param>

A <param name="Instrument ID">FEI-Titan—
STEM-€30901</param>
L ¢l <param name="Microscope">Titan80-300 D3094</param>

<param name="Name">FEI Techal Remote</param>
<param name="Cperation Mode">SCANNING</param>
<param name="Operator" warning="true">
AndrewHerzing</param>
<param name="Specimen" warning="true">STEM</param>
<param name="Stage Position Z">-138.108</param>
<param name="Stage Position
I+">-12.596247942833097</param>
<param name="Stage Position
$27>9.514995512178555</param>
<param name="Voltage">300000.0</param>
</ setup>
<dataset type="Image" role="Experimental">

Experiment activity 7 X

tal

tal

Meta D/L

T
ra

*

s>
April 13, 2021
BED

12-
Bb

B8 Sharepoint Calendar

€ Back to previous

Help » %) LogIn/Sign Up

& Download files </> Download XML B Edit this record

Dataset 21 of 94 e
Activity 6 of 19 %

NexusLIMS: A Laboratory Information
Management System for Shared-Use
Electron Microscopy Facilities
10.1017/S1431927621000222
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https://doi.org/10.1017/s1431927621000222

Persistent identifiers for research records

* For centuries, scientists have maintained  In the future, "20.500.13060/####" will
lab notebooks with volumes, sections, and always point to the URL for this specific
numbered pages record

« Allows for easy future reference to B _
specific experiments » ldentifiers are created automatically for
- every experiment record in the system (user

« Using a handle server (https://hdl.net) doesn't have to do anything)
provides us a digital alternative!

« Unique identifiers created for every record  Allows for cross-referencing records or
In the system: citation of specific experiments
B Organic RT - Radiation damage study

JEOL JEM3010 :
— — _1 &’@ a Same technology as when you use
ﬁ¥e°km'" Choe (hnc24) - April 07, 2022 a DOI to access a scientific paper!

[ Nnemfrmm Cymarrmrmantal meeead ira Aamaalladoas francfarlzb (Evie Enelidd
ouvanion: cxpernmental procedure gknowledge transier lab (zrc, cUclid)
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Human accessible // Machine readable

Nexus LI MS Q, Browse and Search Records # Sharepoint Calendar © Tutorial Help = # LogIn /Sign Up

Microscopy Data

Dida [ xmi] Oury Lasd

Sheet1 Queries: Data (xml). Query Used: No Query.281 Magnification

Martensite x || Titan » m 2 el 8o I Eofnert sde i st Available,80,"query":{"$or":
1] “query™: ("Sor". [{'roc Expadment fithe”: SEELSM). {nck

- 2 ey oo |t Expartn e “EES Frn £ [{"nx:Experiment.acquisitionActivity.setup.param.@name™: "Indicated
ools = 0 ey [ [{re Expaiment e’ “IEL7. [rocExp Magnification"},
. = % ey {0 730" [[S0r” [ Expariment summs "N i ! isiti ivity. . @ Fext™: "Indi
Found 6 Results: 5 * I [ i {"nx:Experiment.acquisitionActivity.setup.param.@name #text": "Indicated

Magnification"}]} Spectroscopy: XEELS Da...

B Martensite Analysis Ll s |

Katz, Michael B. (Fed) - March 11, 2020

- - . . . . . <entry>
Motivation: Figure out the martensite orientation relationships with James.
’ = N ' pe i N <id>FEITitanSTEMEvents(249)</ id>
<title type="text">An example experiment</ title>

<updated>2020-09-26T14:25:40-04:00</ updated>
<link rel="http schemas.micr t.com 200
type="appl ition/aton
href="FEITitanSTEMEvents(249) erName >

B} Martensite Fractions in Steels & @

Katz, Michael B. (Fed) - January 02, 2020

Mativation: Figure out what phases are prezsent to confirm the success of the heat treatments.

<content type="application/xml" >
<d:Name>Taillon, Joshua A. (Fed)</ d:Name>
< d:WorkE I >joshua.taillon@nist.gov</ d:WorkEmail >
N < d:Department >641</d:Department >
B Katzx6029 sal < E St~ foshion < @ s
Katz, Michael B. (Fed) - November 13, 2018 <d:LastName >Taillon</d:Last

Mativation: Trying to find us some martensite! < I fice>02/2607</ d:0ffice>

Computer query

t>
</11 >
<content type="application/x >
Bl Katzx6029 <d Sh:properties >
. o <d:ContentTypeID >0x010200B0B03B4BA3198A45ABDA7DB6A8B35DE33</ d:ContentTypelD >
Katz, Michael B. (Fed) - May 07, 2019 <d:TitleOfExperiment >An example experiment</ d:TitleOfExperiment >
Mativation: Looking for the things between the martensites: precipitates, other phases, stc. <d:StartTime m:type="Edn teTime" >2020-09-14T15:00:00</ d:StartTime >
<d ne m:type="Edm,DateTime" >2020-09-14T719:00:00</ d:EndTime >
<d yValue >User Session</ d:CategoryValue >
<d:ExperimentPurpose >To test the powers of NexusLIMS</ d:ExperimentPurpose >
<d:SampleDetails >dummy-sample-1</ d:SampleDetails >
NIST . - <d:ProjectID >NexusLIMS</ d:ProjectID >
|: ) _| (1) S </m:properties >
N A = e N bt -': " Y I e </ ent>

Human query
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How Is NexusLIMS doing?

Bytes (CFS) over time (TB)
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Future services

TR
1 =2

|l E E B N EDN

MiCI‘OSOf‘t Graph Lab automation

Microsoft 365 Windows 10 Enterprise Mobility + Security
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Much work ahead — community can help!

Standard vocabulary or dictionaries
Units standardization

More extractors for proprietary formats
Persistent Identifiers (PID)

Schema updates

More modules:
Simulation

* Analysis
ELN

o 0k W e
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THIS 1S YOUR MACHINE LEARNING SYSTET?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.

WHAT IF THE ANSLIERS ARE LJRONG? )
JUST STR THE PILE UNTIL

Imagine better ways HEY STPRT LOOKNG RIGHT

june.lau@nist.gov

xkcd #1838
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