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Nastroje Agilent pro analyzu biologickych léciv
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Bioinertni a Biokompatibilni

Nutnost/potreba BIO instrumentace v laboratofri

Materialy v draze toku vzorku neobsahuji zadné
Zelezo, pouze velmi uslechtilé materialy

ProcC je to nutné?

* Chovani nékterych biomolekul:
* Chelatace —interakce biomolekuly se Zzelezem
* Oxidace, Sorpce

* Bio aplikace vyzaduji narocné chemické pozadavky
* Vysoka koncentrace soli
* Vysoké nebo nizké pH

* Foto-degradace (vysoka svételna intenzita)
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Positively charged metal ions can
attract negatively charged
biomolecules through chelation

“urcité nechceme rezavy standardni HPLC”

. Agilent feSeni: “Max Light Cartridge LSS DAD pr(toc¢na cela” s neutralnim Sedym filtrem !

BIO Materialy v draze toku vzorku neobsahuji zadné

Iron can also cause oxidation
of some proteins
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Co je to MP35N?

* MP35N je slitina (Ni-Co-Cr-Mo =2 35%, 35%, 20%, 10%)

 Odbornou verejnosti akceptovany bio-kompatibilni material pro UHPLC

MP35N alloy possesses excellent resistance to sulfidation, high temperature oxidation, hydrogen embrittlement, saline solutions and

most mineral acids.

Nitric Acid Good Sulfuric Acid Good
Phosphoric Acid Good Acetic Acid Excellent
Sodium Hydroxide Good Salt Spray (NaCl) Excellent
Sea Water Excellent Sour Qil/Gas Excellent
Humidity Excellent

Carbon (Maximum) 0.03 % | Manganese (Maximum) 0.15 %
Phosphorus (Maximum) 0.015 % | Sulfur (Maximum) 0.010 % |
Silicon (Maximum}) 0.15 % | Chromium 19.00to 21.00 % |
Nickel 33.00to0 37.00 % | Molybdenum 9.00t0 10.50 % |
Cobalt Balance Titanium (Maximum) 1.00 %
Boron 0.010 % | Iron (Maximum) 1.00 %

Galvanic Series of Metals and Alloys Ladder

Graphite Noble
Plafinum
Gold

Titanium

MP35N®

MP159®

mfkfxw 350 F
: uperalidys

Silver
A-286
Stainless Steel - Passive
(Copper
Nickel-Copper Alloys
Bronzes
Brass
Nickel
Lead
Tin
Stainless Steel - Active
Carbon & Alloy Steel
Cadmivm
Aluminum
Zinc
Magnesium
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Agilent 1290 Infinity Il Bio LC
g j m Cerpadla

* binarni a kvartérni gradient do 1300 bar

Autosampler
*  multisampler s moZznosti multi-wash (oplach jehly az 3 rozpoustédly, min. carryover)

Termostat kolon
* nové termo-ekvilibracni prislusenstvi
* nové bio ventily (2pos/10port)

Detektory
* nové 2 bio pritocné cely pro VWD detektor
* nova Hi-Sensitivity pritocna cela s clonou/filtrem pro DAD detektor
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Analyza oligonukleotidu na standardnim HPLC systému
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Fosforylované slouceniny (AMP, ADP, ATP)
e chromatograficka vyzva pro standardni HPLC systémy (SST pritocné cesty)
* nezadouci interakce fosfatovych skupin s povrchem pritocnych cest

e chvostovani pik( a Spatna reprodukovatelnost

Pasivace systému

* inaktivace polarnich povrchovych skupin a redukce mnozstvi kovu elujiciho ze
standardniho HPLC systému

e casoveé a financné narocna operace

Malo adsorpcni systémy Agilent

* BIO INERTNI nebo BIO KOMPATIBILNI HPLC
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Response (mAU)

Standardni HPLC versus BIO HPLC
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Agilent 1290 Infinity Il

= x107
RSD | RSD 2.8
E Peak Area (%) | RT (%)
Adenosine| 0.507 | 0.275 2.4
AMP 1272 | 1.032 = 20/
ADP 12.390 | 0.653 I
ATP 6.619 0.437 o 1.6
5
2 1.24
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Retention time (min)

Agilent 1290 Infinity Il BIO LC

fi RSD | RSD
4 Peak Area (%) | RT (%)
Adenosine| 0.534 0.024
L - AMP 0.486 | 0.047
I ADP 0.545 | 0.049
ATP 1285 | 0.054
| L
0 1 2 3 4 5 6 7 8 9 10 11 12

Retention time (min)
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Fotodegradace
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2.2 164
21 1 o 15 =

24 344 3 ]

= 144 o
124 324 2 &
1.8 g 134 ]
3]

1.7 124
1.6
154 114
14 14
1.3 05
1.2
114 L

15 0.7
0.9
0ed 0.6
0.7 05
0.6 0.4
0.5
0.4 ‘ I3H
0.3 0.2 |
i | Il Wil

by WM L, " B I w1111V

T T T — T T T T T T T T T B D T T T T T T T T T T T T T T T T T T T T T T T T T T
500 1000 1500 2000 500 3000 2500 4000 4500 5000 5500 600D 650D 7000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 €500 7000
Counts vs. Mass-to-Charge (miz) Counts vs. Mass-to-Charge (miz)

Counts vs. Mass-to-Charge (miz)

DAD lampa off DAD lampa on DAD lampa s clonou/filtrem
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Fotodegradace
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Priprava vzorku Separace

6545XT AdvanceBio LC/Q-TOF
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Vyhodnoceni dat a
reporty

Intaktni proteiny: vynikajici
citlivost a kvalita spekter

Mapovani peptidi: rutinni
konfirmace nebo hlubsi
charakterizace pomoci

Iteratiniho MS/MS

Profilovani glykanu: plny
workflow v Bioconfirm SW
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6545XT dedikovany LC/Q-TOF pro biomolekuly

0 -8 T o - ,
= Ultra nizké vakuum 10E ~Torr pro minimalni kolize a maximalni transmisi velkych
molekul

= Vynikajici kvalita méreni pro intaktni (velké) proteiny, i malé peptidy nebo glykany
= SWARM autotune: vice mdodl optimalizace pro velké molekuly NEBO peptidy

" Hmotnostni rozsah do m/z 30k

= MS rozliSovaci schopnost 50 000 diky lepsi iontové optice

= Cisténi vstupni optiky bez zavzdusnéni

i Agilent Technologies  6545XT AdvanceBio LC/Q-TOF




Ladici algoritmus SWARM optimalizovany pro velké
molekuly
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Unprocessed mAb spectra

Same AdvanceBio LC/Q-TOF
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Citlivost: Trastuzumab

0.0316 ng

0.1 ng

0.316 ng

1.0ng
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0.2

18 148218.01

" 148053.51 148379.79

P 148221.24
) 148062.96

148545.73

IS 148221.02

as- 148061.71 | 148380.15

148545.18

147917.18

i 148220.09

I 148061.10 148382.80

148544.58

x10 6

3.16 ng 2]

10 ng

0.24

x107

50 ng i

148220.86

¢ 148059.52 | 148381.80

148542.68

26 148220.75

: 148059.51 148382.11

148543.19

55 148059.73 148381.86

148543.56

147913.20

148220.64

o 148059.57 || 148382.11

148543.22

115 12 125 13

135 14 145 15

155 16 165 17

Counts vs. Acquisition Time (min)

o
47600 T4TIO0 147800 147900 148000 148100 148200 148300 148400 143500 148600 148700 148300 148300
Gounts vs. Deconvoluted Mass (amo)

ChHpsT



Presnost hmoty a detekce izoforem po dekonovoluci
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GOF + G1F
1.44 ppm
148201.7866 G1F + G1F
-0.06 ppm
148363.7068
"+ GOF
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148039.3343 G1F + GZF
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148525.9751
(GIF+G ~ (G1F+ G2F + G2F
1F) 2F) (G2F+ - 3.72 ppm
(GOF+GOF)(GOF+G L) s
-GleNAc  1F) GlcNAc | Glc c '
3.54 ppm_ ' GIcNAc
147836.8732 GlcNA ! 148846.9552
147632.4930 149004.8046
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Counts vs. Deconvoluted Mass (amu)

Analyza intaktni mAb NIST (0.5 ug nastrik),
Nabojova dekonvoluce Maximum Entropy

Vysoka kvalita spekter umoznuje

vynikajici presnost hmoty glykoforem a
detekci minoritnich izoforem
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Iterativni MS/MS — kdyz potiebujete jit hloubéji do vzorku

LC/MS
Analyza 1

LC/MS
Analyza 2

22 225 23 235 24 245 6.1’; 57_ 275 28 28.5 29 29.5 30 30.5
on Time (min)

25 25.5 26
Counts vs. Acq

m/z

Dalsi analyzy ...

O Prekurzory vybrané pro MS/MS
Jiz drive fragmentované prekurzory

Authors
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Agilent

Trusted Answers

Highly Confident Peptide
Mapping of Protein Digests Using
Agilent LC/Q-TOFs

Introduction

The biopharmaceutical industry is adding an increasing number of protein
therapeutics to its pipelines. With a five-year compound annual growth rate (CAGR)
of 7.3 %, it is predicted to attain sales of $248 7 billion worldwide by 2020". The
fastest growing segment with a five-year CAGR of 16.6 % is monoclonal antibodies
(maAbs), which have been approved for a range of conditions such as oncology and
autoimmune diseases. During the development of protein therapeutics, monitoring
is required for a broad set of Critical Quality Attributes (CQAs), among which is
confirming the protein sequence and post-translational modifications (PTMs).

Typically, a bottorns-up approach is taken in which the protein is digested with an
enzyme to create peptides in the range 5 to 60 amino acids. The peptide mixture
is separated by liquid chromatography then detected in a mass spectrometer
(MS), which generates mass spectra containing information about them. Given
the richness of MS data, there are challenges in finding spectra that have peptide
information, then extracting the sequence and PTMs accurately and efficiently. A
manual approach by inspection requires significant time and expertise.

The Agilent MassHunter BioConfirm B.09.00 has made a step forward in this
peptide mapping workflow for finding peptides and visualizing the results. A
software algorithm uses MS/MS data to narrow the list of possible peptides,
saving time versus manual inspection. The results are displayed in the

Sequence Coverage Map, which allows the user to review multiple samples

(for example, from different digest enzymes) at the same time. A new mode in
Agilent MassHunter Acquisition software on the Agilent 6545XT AdvanceBio
LC/Q-TOF called lterative MS/MS focuses on low-concentration PTMs, and enables
them to be viewed in the Sequence Coverage Map.

Technical Overview P/N 5991-8552EN
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Vyhodnoceni dat a

Priprava vzorku Separace Detekce
reporty

MassHunter BioConfirm — VSe v jednom pro vyhodnoceni dat
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Zobrazeni pro intaktni proteiny

24 Sample Table: NIST_intact-saited-r003.d

B en &

Results Workflow

Confirmation Status  5aved Results Method Last Run Method  Workflow Condition

Sequence / Mass Modification Enzyme

b3

Acquisition

File Mame Sample Mame Sample Position Acquisition Time Acquisition Method

Asample Chromatogram Results x

2ot QR XA OCH HEL RBHRE L E =S

3 Confirmed Intact NIST.m Intact Protein non-reduced NIST BOB |l mAb MIST_intact-salted-r003.d NIST intact-desalted Vial 3 2/7/2017 1:0443 PM (UTC-07:00) 20170207_intact_proteir
Confirmed Intact_MIST.m Intact Protein non-reduced  MIST mAb_HC... ||| mAkL MIST_reduced-r03.d MIST_reduced Vial 4 2/7/2017 1:55:57 PM 07000 20170207 intact proteir
o
Tabulka vzorku
[l I | ]
E Method Editor: Deconvolute [Protem)l?ﬁ Sample Table: NIST_lntact—;a\ted—rDDE.d|
@Biomnlacule M5 Spectrum (zoomed) o 4.]" lution Results (; d) »
ot QB Gl - B ELE =D 2ot QRBY A DC HAELT B%H Y B =3
%104 * x10%
s .
. Hmotnostni spektrum Hexose - 065 Spektrum po dekonvoluci
54 Hexose + 0.42 Galactose - 0.65
3 Galactose + 042 Mannose - 0.65
52 3025.5600 45] Mannose +042  Glucosamine +0.33 ooe 4 024
i Galactose + 0.24
264 44 Mannese + 0.24
244 14836423
22 51
24 34 -acetylhexosamine - 0. .
184 M-acetylglucosamine- 0.33 Glucosamine - 0.28
25 4804017
164 148040.17
14 24 i1 )
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Counts vs. Mass-to-Charge (m'z)

%3 Biomolecules: 31 found
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114,
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Chromatogram
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Counts (%) vs. Time (min)
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2 et QI &
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P .‘_J Deconvolution Results [zoomed)l@ Biomolecule Fragment Spectrum

P = 3@ B
Senera Tabulka biomolekul

Label T Mass ¥ MaxZ ¥ MinZ¥ RT 7 Height ¥ Area ¥ ID Techniques Applied T File i Algorithm T SegMame ¥ 7 Seqloc
Biomaolecule.. 148364.2259 109 22 2567 362367 1225.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Decorvolution MIST BO8  A[1-21.. 148362.0049 1436 10 3
Biomalecule... 148526.6085 71 22 2567 193334 7949.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Decomvalution MIST BO8  Al-21.. 148524.2382 1596 10 I |
Biomaolecule.. 1486874895 112 22 2567 76046 5092.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Deconvolution MIST BO8  Al-21.. 1486863814 745 10 1
Biomaolecule.. 148848.2217 109 22 2584 27767 3206.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Decorvolution MIST BO8  A[1-21.. 148848.5247 -2.04 10 8
Biomalecule... 143364.1431 117 22 2567 612135 1242.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Decomvalution MIST BOB  A1-21.. 143362.0949 13.81 10
Biomaolecule.. 1485264407 99 22 2567 346819 8121. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Deconvolution MIST BO8  Al-21.. 148524.2382 14.83 10
Biomaolecule.. 148687.0359 134 22 2567 152910 5291.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Decorvolution MIST BO8  A[1-21.. 1486863814 44 10 5
Biomalecule... 1488480113 76 22 2567 67004 2899.. Sequence Match MNIST_intact-salted-r003.d Maximum Entropy Decomvalution MIST BOB  A1-21.. 1488485247 -345 10 E]:‘

[E il = . | T

4 2587

Biomolecule 1

Extrahgvany chromatogram

12141618 2 222742628 3 372 34 3638 4 42 44 45 48
Counts (%) vs. Acguisition Time (min)

02 04 06 08 1

@ Biomaolecule MS Chromatogram |.'i,.Q Sequence Coverage Map: NIST BO8 (Protein) (BMatches)
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Zobrazeni pro mapovani peptidu

File %iew Find and Identify Method Sequence Configuration Help
=~ | S 9-0-F

ZA sample Table: NIST mAb Digest_250 ng-ulL_0Ld X  /\ Sample Chromatogram Results % G Biomolecule MS Chromatogram x
Yot QF Saz -k MILALE [ 2ol QW 54 OC B ML L
Results Warkflow x102 +ESITIC MS(all) NIST mAb Digest_250 ng-ul_01.d x102 |Biomolecule 181: B(63-77)/D(63-77) NISTmab : +ESI ECC Sc..
Confirmation Status File Name Saved Results Method Last Run Method Workflow  Condition Sequence / Mass Madification Enzyme SR 1 4_12. 7
» Partially confirmed  NIST mAb Digest 250 ng-ul_01d  BioConfirmProteinDigest-NISTmAb 2m Protein Digest reduced NISTmAb |II mAb ||| Protein Digest (Reduced + Alkylated) TrypsinLyse D;- 0;- Biomolecule 181: B(3)77/D(83-77
0.8 0.8
0.7 0.7
0.6 0.6
i . i . i ol ol Chromatogram
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03| 03]
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- 01 01
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]| Biomalecule M5 Spectrum % (| Biomolecule Fragment Spectrum x
ftSequence Coverage Map: NISTmAD (Protein Digest) (64.50%) x
2ot Q] M2z -0 BELE 2ot Q] ALl AL k=S & [nsmie
m -
%105 |Biomelecule 181: B{63-77)/DI(6S-77) NISTmAb : +ESI Scan (rt.. x103 |Biomelecule 181: B{63-77)/D(63-77) NISTmAb : +ES| Product lon (rt: 4.131-4.162 min, 3 scans) Frag=191.4Y CID@16.4 (496... | *
4 o . [C] Show full data file name
kg ,
s B | 5e . MNIST.oL 07 Mapa pokryti sekvence
N 3 . EH Anotované L [
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Nalezené peptidy

s Mining Algorithm ¥ Z Count 7 ID Technigues Applied ¥ MS5/MS Count ¥ Start ¥ End 7 Seg Name W Seq Loc S Tgt Seg Mass W | Sl
Peptide Festure Extraction 1 Sequence Match 2 381 4026 H 238 LGGPSVFLFPPEKPEDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK VVSVLTVLHOQDW 316
Peptide Feature Extraction 1 Sequence Match 2 4076 4141 NISTmAb B{(60-66)/D{B0-66) 8574396 -0.68 -059 HYMPSLK
_PED““FE““’EEWHC“D" 1 Sequence Match 2 4102 4158 317 LNGEEYE ALPAPIEE AKGOPREPOVYTLPPSREEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYE 335
» iPeptide Feature Extraction 2 Sequence Match 4 4102 4201 NISTmAb B(69-77)/DI69-77) 991.555 037 037 LTISKDTSK _—
Peptide Feature Extraction 1 Sequence Match 3 4127 4226 NISTmAb B71-77yD(71-77) TITA232 046 -036 ISKDTSK WE TP PVLDSDGSEE LY SKLTVDKSRWOQGNVESCSVMEEALHNEYTQKS LS LSBG 449
Peptide Feature Extraction 1 Sequence Match 2 4127 4201 NISTmAb B(F0-77)/D{70-77) 8784709 079 -0.69 TISKDTSK —_— — —_—
Peptide Feature Extraction 1 Sequence Match 2 418 4226 NISTmAb B(72-77y/D(72-77) 664.3392 027 -018 SKDTSK
Peptide Feature Extraction 3 Sequence Match 5 418 4226 MNISTmADb B67-77yDI67-T7) 1262.683 0.23 029 DRLTISKDTSK
__Pentide Feature Futrartion 3 Senuenre Match [ 41 4447
lil l di l VTITCSASSRVGYMHWYOOQKPGRAPKLLIYDTSKLASGVPSR 79
_— — -

@ Biomolecules: 501 found |§§ Biomolecule Identification Results: Biomolecule 181: B{69-77)/D(69-77) NISTmAD
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Priprava vzorku Separace Detekce Analyza dat

Agilent AssayMAP Bravo Biolnertni (600 bar) a 6545XT MassHunter BioConfirm
BioCompatibilni (1300 bar) AdvanceBio LC/Q-TOF
Modularni HPLC

CUHpsT



