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CATEGORIES

Glycerolipids

Phospholipids

Sphingolipids

Sterol Lipids

GROUPS

Fatty Amides

Eicosanoids

Glycerol Esters

Ether Phospholipids

Diphosphatidylglycerols

Ceramide Lipids

Diglycosylceramides

Gangliosides

Phosphosphingolipids

Cholesterol Lipids

oD

Globosides
Sulfoglycosphingolipids

Ergosterol Lipids
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Lipid Class B¥E/SREAE [ MS mode | Structure
CER(ceramide) # S i B v MS Species
CL(cardiolipin) i Bs / MS Species
HEXCER(hexosylceramide) £ & & 6 £ i iz / MS Species
LPA(lyso-phosphatidate)ia Il i fE v MS Species
LPC(lyso-phosphatidylcholine)# In 4 A5 Bl ifE & / MS Species
LPC O-(ether-linked LPC)& I ## A5 & B ik / MS Species
LPE(lyso-phossphatidylethanolamine)i# Il % A5 §% B2 iz / MS Species
LPE O-(ether-linked LPE) A I i B i &% A% / MS Species
LPI(lyso-phosphatidylinositol)i# i i s & Al &2 / MS Species
LPS(lyso-phosphatidylserine) 3 i % i % # i i v MS Species
SM(sphingomyelin) # i fg v v MS Species
TAG(triacylilycerol) = H B #ifs v v MS MS Species
CE(cholesteryl ester) iEE &z f5 v v MS MS subspecies
DAG(diacylglycerol) Hih — g / / MS MS subspecies
PA(phosphatidate)®# 5 / / MS MS subspecies
PC(phosphatidylcholine)# B B i & / / MS MS subspecies
PC O-(ether-linked PC) % f5 B A2 i / MS MS subspecies
PE(phosphatidylethanolamine) % i5 8 Z B5 % / / MS MS subspecies
PPE O-(ether-linked PE)###58E 2 B2 % / MS MS subspecies
PG(phosphatidylglycerol) &% f5 8 H it / / MS MS subspecies
PI(phosphatidylinositol) i B5 & AL & v v MS MS subspecies
PS(phosphatidylserine) s i5 i # 2 & / / MS MS subspecies

I &R

Lipid Class ; % /B AE | MS mode | Structure
PC (phosphatidylcholine) / / MS MS subspecies
PE (phosphatidylethanolamine) / / MS MS subspecies
Pl (phosphatidylinositol) v v MS MS subspecies
DAG (diacylglycerol) v v MS MS subspecies
TAG (triacylglyceroll) ‘/ / MS MS Species
SM (sphingomyelin) / / MS Species
CHOL (free cholesterol) / / MS Class
CE (cholesteryl ester) / / MS MS Species
CER (ceramide) f / MS Species
LPC (lyso-phosphatidylcholine) / / MS Species
LPE (lyso-phosphatidylethanolamine) ] / MS Species
PC O-(ether-linked PC) / / MS MS subspecies
PE O-(ether-linked PE) / / MS MS subspecies
PA(phosphatidate) / MS MS subspecies
PG (phosphatidylglycerol) / MS MS subspecies
PS (phosphatidylserine) / MS MS subspecies
LPA (lyso-phosphatidate) ] MS Species
LPI (lyso-phosphatidylinositol) / MS Species
LPS (lyso-phosphatidylserine) / MS Species
LPC O- (ether-linked LPC) / MS Species
LPE O- (ether-linked LPE) / MS Species

v

HEXCER (hexosylceramide) MS Species
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Llpld Class p Z¥E /g2 | MS mode | Structure

PA (phosphatidate) / / MS MS subspecies
PC (phosphatidylcholine) / / MS MS subspecies
PE (phosphatidylethanolamine) / / MS MS subspecies
PG (phosphatidylglycerol) / / MS MS subspecies
PI (phosphatidylinositol) v v MS MS | subspecies
PS (phosphatidylserine) / « MS MS subspecies
DAG (diacylglycerol) v v MS MS | subspecies
TAG (triacylglycerol) / / MS MS Species
EE (ergosteryl ester) / / MS Species
LPA (lyso-phosphatidate) v MS Species
LPC (lyso-phosphatidylcholine) v MS Species
LPE (lyso-phosphatidylethanolamine) f MS Species
LPG (lyso-phosphatidylglycerol) / MS Species
LPI (lyso-phosphatidylinositol) / MS Species
LPS (lyso-phosphatidylserine) / MS Species
CER (ceramide) / MS Species
CL (cardiolipin) « MS Species
IPC (inositolphosphorylceramide) J MS Species
MIPC (mannosyl-inositol phosphorylceramide) / MS Species
M(IP)2C (mannosyl-di-(inositol phosphoryl) ceramide) / MS Species
v

CDP-DAG,(CDP-diacylglycerol) MS MS subspecies

IR

PC O-(ether-linked PC)
PE O-(ether-linked PE)

MS MS subspecies
MS MS subspecies

LPC O-(ether-linked LPC) MS Species
LPE O- (ether-linked LPE) MS Species
CER (ceramide) MS Species
HEXCER (hexosylceramide) MS Species

Lipid Class Structure

PA (phosphatidate) MS MS subspecies
PC(phosphatidylcholine) / / MS MS subspecies
PE (phosphatidylethanolamine) / / MS MS subspecies
PG (phosphatidylglycerol) / / MS MS subspecies
Pl (phosphatidylinositol) / / MS MS subspecies
PS (phosphatidylserine) / J MS MS subspecies
DAG (diacylglycerol) / J MS MS subspecies
TAG (triacylglycerol) / / MS MS
SM (sphingomyelin) / / MS Species
CE (cholesteryl ester) / / MS MS Species
LPA (lyso-phosphatidate) / MS Species
LPC (lyso-phosphatidylcholine) / MS Species
LPE (lyso-phosphatidylethanolamine) / MS Species
LPG (lyso-phosphatidylglycerol) / MS Species
LPI (lyso-phosphatidylinositoll) / MS Species
LPS (lyso-phosphatidylserine) ] MS Species

v

v

v

v

v

v

v

CL (cardiolipin) MS Species




Skin Lipidome

Lipids are central to skin
metabolism. Characteristic
skin lipid profiles depend on
many factors.

Structural skin parameters
are linked to skin lipid

composition.

ZSO@

Insights In Days

Our high throughput technology '

+ — = =

delivers lipidomics data and |

reports in 2 to 6 weeks to 1

time.

GENDER '

g BODY PART)(SKIN TYPE)

PACTORS :GENDER)(AGE )( SEASON)
(skin piseasel ...
(SKIN LIPODOME
(HvoraTION )( SURACE PH )
PARAMETERS— [ SURFACE MORPHOLOGY)

( TEWL) (SKIN DISEASE) ( )

More Than 250 Skin Lipids
Our skin lipidomics services
cover 16 different lipid classes -
in total more than 250 individual

lipids.




Skin Lipidomics Cosmetics

B WIDE COVERAGE B EASY SAMPLING VIA TAPE-STRIPPING
e Covering 12 ceramide subclasses, tri- e Reproducible
and diacylglycerol, cholesterol, choles- e Controlled sampling site in all planes
terol ester ® Non-invasive
e 250 individual lipid species per sample

B FULL HIGH-THROUGHPUT

e Cutting-edge mass spectrometry,
automated sample extraction, pro-
cessing and data analysis

¢ 100 skin samples per day

B ABSOLUTE QUANTIFICATION
e Qualification via internal standards

e Results in mol% and pmol
¢ Technical variation <10%

Scraped skin with a disc [pmol]

1 00

Scraped skin [pmol]

XREE:
Skin lipidome: Large-scale human skin lipidomics by quantitative, high-throughput shotgun mass spectrometry, Scientific
Reports, 2017 (https://doi.org/10.1038/srep43761)



Skin Lipidomics Cosmetics

B TAPE STRIPPING

Preparation of sampling site
with larger DSquame D100
disc.

Sampling with prepared site
(delineated by delicate pressing
marks) with up to three smaller

DSquame D101 discs.

rﬂ\ Cosmetics
Innovative claim support based

U on response of skin composition to
product.

Dermatology

Lipid markers for diagnosis or oo
stratification of skin disease. %O
Skin lipidome as suitable clinical %a

end point for drug development.
In-depth understanding of skin
physiology and pathophysiology.
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MOLECULAR BIOLOGY
Regulated targeting of the monotopic hairpin membrane protein Ergl requires the GET
pathway J Cell Biol. 2022 Jun 6;221(6):€202201036. (doi: 10.1083/jcb.202201036.)

AAV-delivered diacylglycerol kinase DGKk achieves long-term rescue of fragile X syndrome
mouse model EMBO Mol Med. 2022 May 9;14(5):e14649.
(doi: 10.15252/emmm.202114649.)

Cell cycle regulation of ER membrane biogenesis protects against chromosome missegrega-
tion Dev Cell. 2021 Dec 20;56(24):3364-3379.e10.
(doi: 10.1016/j.devcel.2021.11.009.)

Ferroptotic cell death triggered by conjugated linolenic acids is mediated by ACSL1. Nat
Commun. 2021 Apr 14;12(1):2244.
(doi: 10.1038/s41467-021-22471-y.)

CARDIOVASCULAR DISEASES
Genetic architecture of human plasma lipidome and its link to cardiovascular disease Nat
Commun.2019 Sep 24;10(1):4329. (doi: 10.1038/s41467-019-11954-8.)

CANCER
ETNK1 mutations induce a mutator phenotype that can be reverted with phosphoethanol-
amine Nat Commun. 2020 Nov 23;11(1):5938. (doi: 10.1038/s41467-020-19721-w.)

LDLR-mediated lipidome-transcriptome reprogramming in cisplatin insensitivity Endocr
Relat Cancer. 2020 Feb;27(2):81-95. (doi: 10.1530/ERC-19-0095.)

BIOINFORMATICS
LipidSig: a web-based tool for lipidomic data analysis Nucleic Acids Res. 2021 Jul
2;49(W1):W336-W345. (doi: 10.1093/nar/gkab419.)

Integration of epidemiologic, pharmacologic,genetic and gut microbiome data in a drug-me-
tabolite atlas Nat Med. 2020 Jan;26(1):110-117. (doi: 10.1038/s41591-019-0722-x.)

OBESITY
Machine learning of human plasma lipidomes for obesity estimation in a large population
cohort PLoS Biol. 2019 Oct 18;17(10):e3000443. (doi: 10.1371/journal.pbio.3000443.)

CerS6-Derived Sphingolipids Interact with Mff and Promote Mitochondrial Fragmentation in
Obesity, Cell 2019, (doi.org/10.1016/].cell.2019.05.008)
(doi.org/10.1016/j.cell.2019.05.008)

IMMUNE
Modulation of Myelopoiesis Progenitors Is an Integral Component of Trained Immunity Cell.
2018 Jan 11;172(1-2):147-161.e12. (d0i:10.1016/j.cell.2017.11.034.)

SKIN LIPIDOME
Large-scale human skin lipidomics by quantitative, high-throughput shotgun mass spec-
trometry Sci Rep. 2017 Mar 7;7:43761. (doi: 10.1038/srep43761.)



a2 i Nightingal's echnology

One sample, One test,
Comprehensive metabolic profile

100 uL NMR
v
. . . Routine linids
The power of Nightingale's technology i e s leees
Porticle size
* High-throughput (automated and fast) Apolipoproteins
- Scalability to large cohorts Fottv acids
- Quantitative results, easy to interpret Omega-3 and h
- Excellent accuracy and precision Amino acids
- No batch effect Ketones
- High reproducibility Chronic inflammation
- Quality measures for sample quality assessment Flud balance
Kidney function
Glycolvsis
B mmol /L 250 metabolic meansures

Blood sample

[ - |
> U U > T >
L _|
Research, clinic & Sample identification Automated sample
consumer & quality control preparation with NMR measurements
samples reagents

- Li tein subcl.
Optimized spectral data Apolipoproteins poprofetn sUbEdsses

Albumins

Amino acids Glucose Glycosis metabolites  Ketone bodies  Glycoprotein Amino acids

oo ' WY .

Automated data processing

00000
HEN ecceoe
> . > HEB > 0.0:0
' o °
o . . . ( XN N J
Signal Metabolite identification Data storage 250 qualified

processing & quantification biomarkers



Cord blood
Profile

Blood Profile Urine Profile CSF Profile

Fatty acids

Branched-chain

Glicose amino acids

Apolipoproteins
ratio
[ ]

e\ Creatinine

°
Aromatic amino

acids

Inflammation

Triglycerides e Inflammation
[ ]

Fatty acid ratios
Cholestrol

W
¢ UK Biobank | E Mexico City
Analysing 500.000 samples ¥ | Anilysing

} samples from
from the UK Biobank

Molecular Enhancing
Biomarker Disease Genome effects of Drug Risk Health Precision
discovery mechanism readout lifestyle development prediction tracking medicine

Quality

(4]
> FINAS NIST

DEKRA

cerfified

1S0 13485 Finnish Accreditation Service Natioifal In‘t'tUte of
1333 (EN 1SO/IEC17025) ’ Standards and Technology
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METHOD DESCRIPTION

Concerns regarding NMR lipoprotein analyses performed on the Nightingale heath platform -
Focus on LDL subclasses , J Clin Lipidol May-Jun 2022;16(3):250-252.

(doi: 10.1016/j.jacl.)

Assessment of reproducibility and biological variability of fasting and postprandial plasma
metabolite concentrations using 1H NMR spectroscopy

PLoS One. 2019 Jun 20;14(6):e0218549.

doi: 10.1371/journal.pone.0218549. eCollection 2019

METABOLIC RISK FACTORS
Metabolic biomarker profiling for identification of susceptibility to severe pneumonia and
COVID-19 in the general population Elife. 2021 May 4;10:63033. (doi: 10.7554/eLife.63033.)

CARDIOVASCULAR DISEASES

VLDL Cholesterol Accounts for One-Half of the Risk of Myocardial Infarction Associated With
apoB-Containing Lipoproteins J Am Coll Cardiol. 2020 Dec 8;76(23):2725-2735. (doi:
10.1016/j.jacc.2020.09.610.)

DRUG DEVELOPMENT

Metabolic profiling of angiopoietin-like protein 3 and 4 inhibition: a drug-target Mendelian
randomization analysis. Eur Heart J. 2021 Mar 21;42(12):1160-1169. (doi: 10.1093/eurheartj/e-
haa972.)

CANCER

Circulating Metabolic Biomarkers of Screen-Detected Prostate Cancer in the ProtecT Study
Cancer Epidemiol Biomarkers Prev. 2019 Jan;28(1):208-216.

(doi: 10.1158/1055-9965.EPI-18-0079.)

BIOINFORMATICS

High-throughput multivariable Mendelian randomization analysis prioritizes apolipoprotein
B as key lipid risk factor for coronary artery disease

Int J Epidemiol . 2021 Jul 9;50(3):893-901. (doi: 10.1093/ije/dyaa216.)

NUTRITION

Genome-Wide Association Study for Serum Omega-3 and Omega-6 Polyunsaturated Fatty
Acids: Exploratory Analysis of the Sex-Specific Effects and Dietary Modulation in Mediterra-
nean Subjects with Metabolic Syndrome Nutrients. 2020 Jan 24;12(2):310.

(doi: 10.3390/nu12020310.)

T1D/T2D

Urinary metabolite profiling and risk of progression of diabetic nephropathy in 2670 individu-
als with type 1 diabetes Diabetologia. 2022 Jan;65(1):140-149.

(doi: 10.1007/s00125-021-05584-3.)

Plasma fatty acids and the risk of vascular disease and mortality outcomes in individuals with
type 2 diabetes: results from the ADVANCE study
Diabetologia. 2020 Aug;63(8):1637-1647. (doi: 10.1007/s00125-020-05162-z.)

NEUROLOGICAL DISEASES
The association of omega-3 fatty acid levels with personality and cognitive reactivity
J Psychosom Res. 2018 May;108:93-101. (doi: 10.1016/].jpsychores.2018.02.016.)
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BEESHE (solvent-injection method) FeiSBEEE S AN BIEAE (10 : 2
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1 NEAREEEMEREYE 2 EfRaE
Phospholipids, lipids, and » Evapora tion

hydrophobic agents in solvent

6 mEmwR 5 =
Unilamellar vesicles < Pressure
extrusion

B ERLMEEREEERE

3 EEBAR

> Lipid film
\ 4
4 SBEATH
<4 Multilamellar
vesicles

Phospholipid

Mixed Lipid Film

R,R,=fatty acid residues
Phospholipids

Phospholipid films swell in bioactive
compounds
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@ Mixers

Reavtors
Heat exchangers
Sensors & actuators

Links & connections

OCOPP®

Clamping components

Mixer

Art.-Ho. e 0113, 09 o o

0 from 0.1 L 61—6Lm

Volume fows !I-:Ir:;,: f”r:}ll'-ll: -:'11,;| _xl 1120 L,-'hl from 0.3 L F3-300LM
Sealabla Devalopment siage ::::g_i]:c?ﬂjll-.: soe Slil-Plate Mixer wiﬁ;gﬁg Eﬁn
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Farticie precipitation o

Suspensions o
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B Product characterization

® Morphology

® Size

® Polydispersity

® Zeta potential

® Drugloadingrate — (Time/temperature)-drug release

e Stability (Time/temperature)-PDI change
| (Time/temperature)-size change

Bl Optimal

® FTIR

® Electronic microscope

® Stability

® time-drug release; time-PDI change; time-size change

® Temperature-drug release; Temperature-PDI change; Temperature-size change

(Surfactant resistance)
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