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Biology Is Integrated
Multi-omics increases biological understanding

 Master
program

ASMS 2018
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Complex regulatory processes
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Agilent Solutions for -Omics

The complexity of biology presents enormous challenges to understanding even simple
systems.

Agilent is a trusted leader in developing the:
Instrumentation

Consumables

Analytical methods

Software solutions
...needed to integrate multi-omics data.
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Mass Profiler Professional and Pathway Architect
Chemometric analysis and biological contextualization

RS AR AR 3 NT A SHRAAR — « Supports multi-omics analysis
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* |ncludes multivariate statistical
analysis

« Offers correlation analysis for
discovery of new biological
relationships

« Connects meta data to biology

AH T

* Visualizes results directly on
pathways

« Create pathway-directed
experiments
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Metabolomics Workflows
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Captiva EMR-Lipid

Improved efficiency: Unique EMR—Lipid mechanism combines size exclusion and
hydrophobic interactions between the sorbent and the long aliphatic chain of the lipids

Better speed and precision: Solvent retention frit streamlines and automates your in-well
protein precipitation workflow

An easier flow: An advanced filter design and construction technology ensure clog-free
operation

EMA sorhem

analyto

fpid
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Captiva EMR-LIipid Cleanup Procedure

1. Add crash solvent and sample* 2. Mix to precipitate protein 3. Filter
Q ~—1 Option 1—Active in-well
= mixing with
-_— I a pipette
o o0 Option 2—Passive mixing

— ey = let stand for

I_) ®o0 ¢ <_| @ 5 minutes Pe® O
Solvent | % % | Then o0 e

first »®*® | sample

L
Sy ® Salts @ Proteins ® Lipids ® Analyte

* Alternatively, protein precipitation (Steps 1 and 2) can be performed off-
line (Option 3), at which point the sample can be transferred to Step 3.
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Efficiency of Biological Fluid Matrix Removal Using Agilent Captiva

EMR-Lipid Cleanup (5991-8006EN)

Demonstrates phospholipids removal in a

variety of common biological fluids based on

In-well protein precipitation

« Serum and CSF

* Human plasma with various anti-coagulants (five
type)

« Animal plasma with various anti-coagulants (four
type)

Comparison with major competitors products

Ease-of-elution for in-well protein precipitation
(PPT)

ASMS 2018

For Research Use Only. Not for use in diagnostic procedures.
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Efficiency of Biological Fluid Matrix
Removal Using Agilent Captiva
EMBR—Lipid Cleanup

Application Note

Clinical Research

Abstract

The Agilent Captiva Enh d Matrix R |—Lipid {Captiva EMR—Lipid} is
the next generation of EMR product, and is formatted in SPE cartridges or $6-well

plates. Phospholipids are widsly recognized as the prominent interferences

in biological fluids. They not only affect the MS response of many analytes
negatively, but are also difficult to remove from samples without analyte loss.
This study d the apphcation of Captiva EMR—Lipid cartndges and
plates for phospholipid removal in various biclogical fluids. The phospholipid
removal capabilities of Captiva EMB—Lipid were evaluated for many biological

fluids from human and animal sources, with or without the addition of different
anticoagulants. The procedure involves an in situ protein precipitation step
followed by pass-through cleanup by Captiva EMR—Lipid. The efficiency of matrix
removal was determined by the weight of residual matrix and the chromatographic
profile of phospholipids through a precursor ion scan for product ion 184 m/z.

A thorough comparison study of currently available products was evaluated for

phospholipid removal based on the r ded product p Is. The results
demonstrated that Captiva EMR—Lipid provides >88 % phospholipid removal,
supenior eluent clanty, easier flow. and substantially less clogging when compared

to other products performance.
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Impact of Phospholipid Removal

R 0. ~R
Demonstrates impact of OT T
phospholipids in biological "0:‘\,0\950“: c;'v"
fluids on LC/MS analysis S SRS

Figure | Chemicel structursa of the two mont
mportant groups of phosphaolipd

184 procumsor 1on scan proflis

o ——— 7L prota Yor piasTa bank s PTT only
ey —— FL profia for plaama blank we
7PT + Agllart Captha—ENR cesaup,

i Captiva EMR-Lipid provides
removal of >99% of phospholipids
l} In various biological fluids.
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Figure 4 Overapped chromatograms for phoapholipids profile by monitoring = peecursor ion scen for 184 m/z.
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Underivatized Amino Acid Analysis
Poroshell HILIC-Z, 2.7 pum, 2.1x100mm

x10 2
11 ﬂ | 1
0.95 \‘ |
0.9- |
0.85 |
0.8/ I
0.75- \‘
0.7 ‘
0.65- |
0.6- \‘
0.551
0.5 |
0.45- |
0.41 \ |
0.351 \ |
0.3 \ |
0.25 B
0.2 H
0.15- I
0.1- L
0.05-

Ll L

9 95 10 105 11 115 12 125

2 25 3 35 4 45 5 55 Couénts (‘Vgﬁs\/s. quuisit?S?’\ Timg (miné§"5
Mobile Phase A = 20 mM ammonium formate in water, pH=3

Mobile Phase B = 20 mM ammonium formate in 90% acetonitrile in water, pH3
Flow Rate = 0.6 mL/min

Agilent Jet Stream source, positive ion mode
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Robust Performance in Negative Mode

Mock Urine Sample 10-compound metabolomics test mix spiked with and without salt
Mobile Phase 10 mM ammonium formate pH=9

Major Urine

Components [Concentration] [mM]
Urea 233 g/l 390 mM .
- Made a 4M Urea, 2M NacCl stock solution
Chloride 84 g/l 236 mM for salt spike-in experiment.
Sodium 44 g/L 191 mM
pHE.3
HILIC-Z PEEK lined column Glucose-1-P/
AMP ADP ATP GTP Glucose-6-P
x105 x108 x105 x105 x105
] 3.01 4
6 1.0 254 1.0-
0.8 | Ky
44 2.0 0.8
0.61 154 0.64 2
> 0.41 1.04 0.4+ N
0.2 0.5 0.2
u- L] L] L] L] L] L] {] L] L] L] L] L] G- L] L] L] L] L] L] u L] L] L] L] L] L] l} L] L] L] L] L] L]
48 5 52 54 56 58 52 54 56 58 6 54 56 58 6 62 64 58 6 62 64 686 52 54 56 58 6 62
Counts vs. Acquisition Time (min) Counts v=_ Acquizition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquizition Time (min) Counts vs. Acquisition Time (min)

B unsaited [ 20% salt (80 mM Urea, 40 mM Nacl) | 20% salt (160 mM Urea, 80 mM Nacl)
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Harvest 100 pl at...
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Day 1

and Secreted

Day 2 Day 3

Glucose =—e—Malate

—o— Glutamate —e=_Citrate

Add 400 pl of
0% acetonitrile

Glucose Consumption

Metabolites

Day 6

Analyze
1wl
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Metabolomics Analysis of Culture Media
Poroshell HILIC-Z, 2.7 pum, 2.1x100 mm

.

HILIC-LC/MS
analysis

=

——— —

Data Analysis

Consumed Amino Acids

Day O Day 1 Day 2
=@ Serine Valine
=@ eucine =8=|soleucine
Lysine == Methionine

=@=Phenylalanine ==@= Arginine

=@ Tryptophan

Day 3 Day 6
==0-=Threonine

=@ -Glutamine

=@=— Histidine
=@=—Tyrosine




Purine Metabolism in MTX-treated Cells
Poroshell HILIC-Z, 2.7 pum, 2.1x100 mm

MTX = methotrexate-treated K562 leukemia cells

GAR AICAR SAICAR dump dTDP
x104 -ESI EIC(285.0490) x104 -ESI EIC(337.0550) x103 -ESI EIC(453.0660) x105 -ESI EIC(307.0330) x103 -ESI EIC(401.0150)
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1 2 0. 2 B mx
0 0 0 0 0
9.5 10 10.5 84 8688 9 9294 10 10.5 1 76 7.8 8 82 84 8284 8688 9 9.2
x105 -ESI EIC(285.0490) x104 -ESI EIC(337.0550) x104 -ESI EIC(453.0660) x105 -ESI EIC(307.0330) x103 -ESI EIC(401.0150)
1, ] 6 Il owvso
1
No ] 2 ' 4
Additive 0 1 B v
1 .
0. 0. 2
04 0 A\ 0 0 0 PIONUUI o PIVOR s WOW, VN
9.5 10 10.5 84 86 88 9 9294 10 10.5 11 76 78 8 82 84 82 84 8688 9 92
Counts vs. Acquisition Time Counts vs. Acqmsmon Time Counts vs. Acquisition Time Counts vs. Acquisition Time Counts vs. Acquisition Time
4 r\\/‘ \3/ l)
= dl
;D—E—W J\(@ ¥ . —?:q J' \ e / “on ﬂd/ﬁ‘
Lo il HO—
"(\, ] = :: p | ﬁ - HO —O—P—O
o - HO  OH

Mobile Phase A = 20 mM ammonium formate in water, pH=9
Mobile Phase B = 20 mM ammonium formate in 90% acetonitrile in water, pH9
Agilent Jet Stream source, negative ion mode
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Agilent Instrumentation For Metabolomics
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New MS/MS Functionality on the LC/Q-TOF: Iterative Exclusion

Spectial Pasaeneters | Colision Energy  Precussor Selection | | Precursor Selection I | Pret

Mode: [10  MaxPrecursor Per Cycle Stak Excisn Hangs Lis ¥ Use PC lor MS/MS decissons
~ MS | Static Exchusion Renge Table
(Seg) Precursor Thieshold _ Stetevz | Endm/z RUENS AN
Mass enor toletance [+/- [
Atko Abs Thethold  [2000  counts (+/-ppea} 10
5 :gz’MS Rel Theashold [%) Ioom % RT exclusion toletance
Targeted Active Exchusion 02 tein) [0z " {omel
" MSMS
¥ Enabled
(Seg)
Excluded aftes | 1 Spectia
Balecand atha. 5T 5
File Tools Worklist Help
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Agilent Metabolomics Application Software

Feature extraction and
\ compound results export

Profinder

Qualitative flux Mass

Profiler

Statistical analysis

analysis Rrofessional
MassHunter
Core
\ Software /
Molecul Agilent _
nterpret Stucture = Metabolite

Correlator libraries identification

MS/MS spectra

Pathway
Architect

Pathway
analysis
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The Agilent 7250 GC/Q-TOF

Reproducible Spectral

High Resolution and Mass
Accuracy

/‘

Simultaneous
High Resolution and
Wide Dynamic Range

Backflush-ready
Agilent 7890B GC

Low Energy El capability, |
Sensitive Detection '

-—
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Using Low Electron Energy to Confirm Molecular lon
Produces Less Complex El Spectra

Kynurenine, 3TMS
73.0464
192.0840 218.1003 /
307.1659
118.0651 174.0735 120 205
‘ l ‘ { 232.1183  264.1250 357.1144 392.1734 '
e et ”. Lol VL R T | Lo bl Mx | S S N | L | : \J,
424.2031
307.1654
218.0991 334.1524
77-9224 117.0377  147.0689 I 192'?847 N | 257.0804 L, ] 370.1221 L

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
Counts vs. Mass-to-Charge (m/z)

ASMS 2018 For Research Use Only. Not for use in diagnostic procedures. '!,3' Agilent



Untargeted GC/Q-TOF Workflow

@ SureMass R

e Library search
(NIST, Fiehn.L,
PCDL)

NG (| o \yns Analysis

ASMS 2018

Mass Profiler

 Alignment

* Normalization
* Filtering

« PCA clustering

N Statistical analysis

( Professional (MPP)

J

For Research Use Only. Not for use in diagnostic procedures.
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(o Identification of )

Unknowns

* Confirmation of
tentative hits: low
EV and MS/MS

Molecular
Structure
Correlator (MSC)
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Unknown ldentification Using MSC
Correlate MS/MS Fragment lons With Proposed Structures

MS/MS, 17 eV CE 20V
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MassHunter Profinder
The Power of 3D Batch Feature Finding

- Add all experimental data files to a Single softwar_e for untargeted and targeted
project feature extraction

%raet%the * Optionally add group information Fast, multi-threaded batch processing

Recursive batch analysis minimizes false
positives and negatives

» Extract features from each data file in

batch . Compound centric review and manual editing
BlElGlE ] © Compile list of all features with
MFE composite spectra

« Use compiled list for targeted feature
IEICECell  ©xtraction of each data file in batch

MFE
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MassHunter Profinder B.08.00 SP3
Chromatowarping for CE/MS & LC/MS

Chromatograms ﬂ_ Feature Extraction

Original chromatograms Warped chromatograms Extracted features with
with retention time with aligned retention compound spectra
variation times

ASMS 2018 For Research Use Only. Not for use in diagnostic procedures. ':,‘ Agilent



PCDL Manager and ID Browser 8.0

IM and MS/MS Library Support

ASMS 2018
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Pathway-directed Metabolomics: Create a Target Metabolite Database
Pathways to PCDL and PCDL Manager

Use Pathways to PCDL to specify pathway(s) for target
database optionally including information from Agilent METLIN
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Manage target database
in PCDL Manager
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Stable Isotope Tracing
Qualitative flux analysis

Metabolomics provides static information on
cellular molecular composition

Qualitative flux analysis reveals in vivo
pathway activity

Qualitative flux analysis tracks the flow of
metabolites through a pathway

ASMS 2018 For Research Use Only. Not for use in diagnostic procedures.
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Stable Isotope Tracing for Qualitative Flux Analysis
Manual Process

Create target
metabolite list

Multi-step manual process is
« Tedious

* Error-prone
Integrate peaks

« Time-consuming and copy results
to Excel

This limits the number of compounds
analyzed!

Correct for
natural isotope
abundance

ASMS 2018 For Research Use Only. Not for use in diagnostic procedures.

Determine m/z
for all possible
Isotopologues

Extract
iIsotopologues
for targets

Manually
visualize on
SENENS

”- Agilent



VistaFlux Stable Isotope Tracing
|Isotopologue tracking

Use of stable isotope labels (13C, 15N, and 2H)

Monitor stable isotope incorporation

HO\/C\/Q\
H OH
xm; o O
5| 1150039 HDm“f”ﬁ@”J\DH ISOtO po I Og u eS H
‘] v HO\Q/C\/G\
5 - 13
| ohr M+0: 13C,C,H,0, H OH
?: 116.0067 119.0363 - 13 — O O
X103,4\ ; | M+1 C1C3H4O4 H
4;: 119.0180 « 13
.+ 8hr M+2: +°C,C,H,0, HO\T‘/C\/G\OH
22: 115.0046 - 13
opl | e T L ‘ M+4: 1°C,CoH,0, H
HO
Fumarate C,H,0, O

4 M+1 Isotopomers
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Stable Isotope Tracing Using MassHunter VistaFlux
Agilent VistaFlux workflow

Easy creation of target metabolite list

- e Create Target High quality data collection
{ am Metabolite List

Efficient batch isotopologue extraction of targets

Flexible pathway visualization of metabolic fluxes
Acquire TOF

Data
2
Extract P i, G (-
Isotopologues R — ol e
' i.l,:_,n, II..) "
E
| T S il
e, - AR - :! s z
. . 1 o | s
| Visualize Flux | B e G
pa on Pathways | s B i =
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Metabolomics dMRM Database and Analytical Method
Routine analysis of central carbon pathway metabolites

What is it?

* An optimized LC/MS database and analytical method for 219
central carbon metabolites

» Designed for 1290 Flex pump and 6460/6470 QQQ LC/MS
Systems

» Provides an optimized method and database with stable, robust
chromatography

Why develop an analytical method for central carbon
metabolism?

« Central carbon metabolism is associated with energy metabolism
and synthesis of important metabolites
Why develop atargeted analytical method for LC/QQQ?

« Easy, sensitive, robust and routine analysis with simplified data
analysis (compared to discovery metabolomics)

« Low cost of operation and low capital cost

ASMS 2018 For Research Use Only. Not for use in diagnostic procedures.

Separate & Detect

Pathway Architect

Acquisition
&
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Professional
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KEGG Map of Human Metabolites in Database

Each blue dot = human metabolite . " * I (TG ]
in Agilent Metabolomics Database =~ 7+ . e e
—tr . ii."{'..' ! T '."’.— Lo +* . S b
po e "“' = -’ m . ""“*’ ° e L
S == E=C i
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XF Technology Empowers You to Answer Your Questions About
Cellular Function in Real-time

Label-free
\ multiparameter

sensor
H* & O,

Real-time kinetic
measurements

Integrated
Advanced injec?tion ports
software_ & for real-time
analytics compound testing
Live cell ¢ Ready-to-use
analysis [ | validated kits
with 2D & 3D\ i & reagents

plate options
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Seahorse XF Assays Go Beyond What Cells Are to Reveal What They
Are Doing

~

Rezl-Tirne * Dynamic biology Ve hei= - Complete picture
Kinaiies Read-out functional parameter. Simultaneously measure
changes as they occur key metabolic pathways

* Highly sensitive » Datarich
Never miss an ; Automated compound

&l /> unexpected injection enables real-
ﬁ response.

NF CAN RN A Seemes Tacr
T

-

-
" - e ST
-
s o)
-
i
3.
-

time in situ modulation.

~

* More relevant * Reduce Complexity

Measure any cells, |Label-free No need to select
mitochondria, spheroids, appropriate labels, arrays,
islets, more. panels, etc.

* Efficient * Non-invasive

Won't interfere with cell

function /

(g . Requires <40-200K
K cells per well.

/
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XF Real-Time ATP Rate Assay Uncovers Cellular ATP Demand
that is missed by ATP Level Assay

o 50- A549 Cells 0 Changes in ATP Production Rate
LD - correlate with changes in cellular
X o 401 = activity.
QO %< 304 e
=
S 10 x Y . .
= - 90 = More informative than measurements of
S n= i S Intracellular ATP level for monitoring
A E g e T dynamics of cellular function.
I"E E 0 0 Ul
2 O -y O
a 06{53‘3’ p <° QQ\+ C}D&:}G QBQCJ @2*+
@D @i:r

Monensin: increases ATP demand due to increase in Na+ import and Na+/K+ ATPase activity

Cycloheximide: decreases ATP demand due to inhibition of protein synthesis
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How Is ATP Production Rate Measured?

Glycolysis . O
[ pH ]

Fermentation of:
*Glucose

Respiration
[ Oxygen ]

Oxidation of:
*Glucose
*Fatty Acids
*Amino Acids
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How Is ATP Production Rate Measured?

125
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. nrs
:
2
4
S as
&
*,
0
T
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X
*

Oligomycin
- i 9

Oligomycin

A—

Pats Map

OCR

I, »

Rot/AA

Rot/AA

.i.,,

L)

ASMS 2018

MitoATP Production Rate
+
glycoATP Production Rate

Total ATP Production Rate

Quantifying Celluiar ATP Praduction
Rate Usng Agilent Seahorse XF
Technology

For Research Use Only. Not for use in diagnostic procedures.

Seahorse XF Real-Time ATP Rate Assay

ATP Production Rate (pmol/min)

Bioenergetic profile
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Assay Design

Standard XF Real-Time ATP Rate Assay Induced XF Real-Time ATP Rate Assay

o¥ <€

o' l o | |

&S | <

o | &

S | S |

A o

8 | 8 4

0 20 40 60 0 20 40 60 80

Time (min) Time (min)

» To quantify metabolic phenotype of a cell type, to  To study acute effect of compounds, compounds
compare different cell types, genetic modifications, effect over time, mitotoxicity, metabolic switch or
pre-treatments with compounds pathway liabilities induced by compounds

« Outputs: » Outputs:

- Basal mitoATP, glycoATP, total ATP rates - Basal AND Induced (post-treatment) mitoATP,
_ ATP Rate Index glycoATP, total ATP rates
- Basal and Induced ATP Rate Index
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Proteomics Workflows
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Agilent Instrumentation For Proteomics

Nanospra
y source

Agilent

AssayMAP Agilent Jet
Bravo Stream source
AR Q-TOF
« =-— 6500 series
jale = ¢ U}
T —

1290 Infinity Il - QQQ
UHPLC 6400 Series

&
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Agilent Jet Stream lon Source
Superior to capillary LC

Jet Stream provides 3-5x signal increase N 0.5 mm
compared to ESI =1 column
i ] =1 2.1 mm
Agilent Jet Stream showed same signal (and 21 column
LOD) for
« 2.1 mm ID column at 400 pL/min
* 0.5 mm ID column at 17 pL/min o I S

Agilent Jet Stream is not concentration
dependent like ESI

« Analytical sensitivity depends on absolute amount
(mass) of analyte in source not concentration of
analyte in droplet

* Published results for small molecules:
Buckenmaier S, Miller CA, van de Goor T, Dittmann
MM. J Chromatogr. A 2015, 1377.64-74.
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Agilent Proteomics Application Software

Identify proteins from
discovery data

4D extraction of peptides and
features and MS/MS spectra
from IM All lons data

IM Browser Targeted peptide

analysis

and Mass
Profiler /
MassHunter
Core
Software

Mass
Profiler
Professional

Extract peptides across

Profinder
complex data sets

Analyze data for statistically
different features

Pathway
_ _ Architect
Visualize results

on pathways
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Targeted Proteomics Workflows

From Skyline to MPP
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Review and process QQQ or
Q-TOF results in Skyline
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Export results to MPP

For Resear:

Use Only. Not for use in diagnostic procedures.

Pathway visualization in
Pathway Architect
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Multi-omics Pathway Visualization of Results

juE =

Any 2 omics experiments can be combined

Results are mapped to the pathway entities and
displayed as quilt plots | B
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MPP Proteomics Analysis
Enabling Protein and Peptide Level Analysis

ESEems - = - ‘?U/.UJ‘L m
- e N =TT
[ el MPP 14.8 = _ Skyline 2 i J\_
== = e :

« Imports protein and peptide-level information from Spectrum Mill or
Skyline

 Filters available for peptide-level and protein-level (abundance,
frequency, PTMS)

* Protein/Peptide Entity Inspector for visualizing results
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Enhanced Proteomics Workflow in MPP

Filter, Analyze and Visualize at Protein and Peptide Levels

<), Filter on Protesns

| Fiiter on proteins
Satect an entty et and repretstion % Ster proters Sesed o Frequercy, Sempie Varebity, Abundance, Modfications, Fepiade Court, Score, and Properses.
To aoply e fiter, GOk o Pegview Dutton

€} Filter on Peptides

Filter on peptides
Select an entity kst and interpretation to filter peptides based on Frequency, Sample
Varabiity, Abundance, Modificatons, Charge, and Propertes.
To apply the fiter, dick on Preview button.

« PTMs

 Sequence

» Reproducibility

« Statistical and correlation analysis
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Proteomics Visualizations in MPP
Display Both Protein and Peptide Information
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P28340 'DNA polymerase delta catalytic subunit %
094826 Mitochondrial import receptor subunit TOM70 !
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Agilent IM All lons MS/MS for Proteomics

Drift separation instead of quadrupole isolation

« All ions entering the collision cell are subjected to
fragmentation voltage

« Fragment ions will be in the same drift frame as the
precursor

Better duty cycle compared to wide-band quadrupole
Isolation with equivalent resolution power!

Collision Cell
’

Teammine aate
A
AL ! . l
I Trapping funnel Quad Mass Filter

Drift tube lon Pulser

o
[
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IM All lons MS/MS Acquisition for Proteomics
Alternates between no collision energy and collision energy

With collision energy —F ,
(MS/MS) —— .
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IM All lons MS/MS for Proteomics
Reproducible MS/MS Results

No precursor isolation so product ions always produced
Fast cycle time compared to wide-band isolation
More points across chromatographic peak yields better reproducibility

Peak freas =]

s 8- 8564523+ EEEE 4T - 7414254+ B G- 6543933+ memm p2- 2201183+ mmmm b4 - 457 2203+
EE hE- 544 2613+

Peak Area (1048)

He Hala 2&yg-r003

"Product lon EIC areas

Library for Replicate Analysis
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lon Mobility Proteomics Workflows
Discovery and targeted analysis

EEEEEEE - Mass Profiler

Skyline

- — - )
ey
BRL 288 KRG FSERESSRHIRESE
v s
—
— e
=t e —

e = MS/MS
Spectrum Mill " = Library

Viewer

Discovery

Pathway
Architect
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Accelerate Your Research With a Complete Pathway Centric Workflow

Accelerate Statistical and
your correlation

research analysis

Perform data
EUEWAIS

Map results to

Acquire data pathways

6500 Series
Q-TOF

OO BHITTHD U
“l‘lll\dl}!"i'hy"'q i

i e iaantsrian
.15 Buasis e ITITITEHITININY
ll’ili?]'i?;‘lii!:?ir::!‘ltl!]:t';v

c=c
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Mass Profiler Pathway Architect
Professional

Pathway-directed targeted omics experiments
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Latest Information From Agilent

Agilent Webinar Senes

Emerging OMICs Quarterly Omics eSeminar Series

http://www.agilent.com/en-us/training-
o ey e events/eseminars/emerging-omics

For Reasarch Uze ondy Not for use i degnossc procedsres

Live Webinars — View at » schaduled ime
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Agilent Technologies is committed to helping researchers begin their own journeys of integrated multi-omics discovery,
and to collaboratively moving the field of Integratad Biology forward. For Research Use Only. Not for use in diagnostic
procedurss.
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Questions
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