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PROTEIN METRICS

Clearing the Path for Analytical Scientists
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Software To Clear the Path for
Analytical Scientists
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Top Selling Drugs in 2017

1 Humira (AbbVie) Biologic  $ 18.4B
2 Eylea (Bayer + Regeneron) Biologic $ 8.2B :

\
4  Rituxun (Biogen & Roche) Biologic $ 8.1B z
5 Enbrel (Amgen & Pfizer) Biologic $ 8.0B o %:
6 Herceptin (Roche) Biologic $ 7.6B 2
8 Avastin (Roche) Biologic $ 7.2B mx-".'i
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ie-Dose Vial.
ard Unused Portion.

LTIV

= §

9 Remicade (Janssen & Merck) Biologic $ 7.2B

https://www.igeahub.com/2018/04/07/20-best-selling-drugs-2018/
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Target Hit GMP
Assessment Identification Manufacturing

v' De novo v' Method development v’ Stability studies v' Quality
sequencing v’ Establishing CQA’s v' Comparability testing

v Clone v Forced degradation studies v Product
selection studies v Higher Order release

v Epitope Structure v Similarity
mapping studies

. J
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High demands placed on development groups

One-touch platform that launches seamless workflows
for complex biotherapeutic characterization

Intact Mass Analysis Peptide Level Analysis Chromatogram Analysis
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Protein & Peptide Identification
Glyco Analysis

Quality/Product Verification
Intact & Subunit Analysis
Peptide Level Characterization
Higher Order Structure
Comprehensive Characterization
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Protein & Peptide Identification
- Proteomics - Proteoform profiling - Host cell protein analysis - De novo sequencing

Glyco Analysis

- Glycosylation profiling and localization (N- and O-linked)
- Intact glycoprotein profiling - Released glycans

Quality/Product Verification
- Product release - Quality testing - De novo sequencing - Modification Localization

Intact & Subunit Analysis

- Intact mass profiling - Native MS analysis - Antibody Drug Conjugates (ADCs)
- Subunit analysis

Peptide Level Characterization

- PTM Analysis (Oxidation, Deamidation, and other PTMs) - Peptide Mapping
- Disulfide bond profiling - Sequence variant analysis - Multi-Attribute Method (MAM)
- Top-down sequencing

Higher Order Structure

- Solvent Accessibility - Disulfide bond analysis - Epitope mapping
- Charge Variant Profiling (CE, or LC)

Comprehensive Characterization

- Cell Line Selection - Stability studies - Biosimilar studies
- Antibody Drug Conjugates (ADC)
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Traditional workflow Workflow with
without Protein Metrics Protein Metrics

¢ 2 days sample prep,

Scauisition ¢ 2 days sample prep, acquisition

e Limited set of PTMs e Dozens of PTMs [More Scope]

¢ Dozens of samples [More Scope]
¢ 5-10 samples per study

e One Software platform for validating,
calculating and reporting

]

e Use Vendor software

e Re-process in 3t Party Y
g 1 - 3 days

e Use Macros to calculate

e Report by cut-and-paste

~
10 - 12 days



"With Byos® I replaced six different analytical LC/MS peptide map
methods (six analysts doing six methods) with one MS

method. Using Protein Metrics software, we run cell-culture samples
@ in days; previously it took us six months to send samples to
purification and then analyze them."

Matt Traylor, Ph.D., Associate Director of Analytical
Development, Takeda

“Protein Metrics software saved us 8x analyst time. They are a small
company with big solutions.”

Gene_ntech Dana McDaniel, Data Engineer, Genentech/Roche

“Protein Metrics software helped us to make advances that we may
not have been able to with other software. We realized cost savings
; . and were able to reallocate resources. We can now get deeper into
BOMARIN our to data to find what we're looking for. The people are really
great to deal with - Eric and the team - fantastic, we get a very good

response from them."

Mimi Roy, Ph.D., Director of Analytical Development, BioMarin
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Audit Trail a X

Operation User Success o)
% harma Demos\DN29-32_ multi-sample_v1.6.ntms pened Eric Carlson yes
Logging started Eric Carlson yes
o 9/8/20172:55PM  Logging finished Eric Carlson yes
SR 9/8/2017 255PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file closed Eric Carlson yes
S . 9/8/20171:22PM  Change Samples.SampleName value of Pepmap to 'DN29_reddeglyc.raw’ in row 2 Eric Carlson yes
L Q 9/8/20171:13PM  Project validate editing Eric Carlson yes
= 7 - 9/8/20171:13PM  Change Samples.ProjectValidate value of Pepmap to '1" in row 2 Eric Carlson yes
Analyses 9/8/2017 1:04 PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file opened Eric Carlson yes
9/8/20171:04PM  Logging started Eric Carlson yes
move 9/6/20172:22PM  Logging finished Eric Carlson yes
v = 9/6/2017 222PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file closed Eric Carlson yes
9/6/2017 2:22PM  Report saved to document successfully. Eric Carlson yes
Analysis 1 Byologic ' 9/6/2017218PM  Change Samples.ProjectComment value of Pepmap to " in row 3 Eric Carlson yes
Anaysis 2 Byologic ) 9/6/2017217PM  Change Samples.SampleName value of Pepmap to 'DN29_reddeglyc.raw' in row 2 Eric Carlson yes
% s p ; 9/6/20172:12PM  Configurable pivot summary generated Eric Carlson yes
9/6/2017 211 PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file opened Eric Carlson yes
9/6/2017211PM  Logging started Eric Carlson yes
9/6/20172:11PM  Logging finished Eric Carlson yes
9/6/2017 211PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file closed Eric Carlson yes
b 9/6/2017 209PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file opened Eric Carlson yes
— — e 9/6/2017 2:09PM  Logging started Eric Carlson yes
9/5/201712:10PM  Logging finished Eric Carlson yes
Sgle Andiyals 9/5/2017 1210 PM  The project “C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file closed Eric Carlson yes
9/5/2017 11:26 AM  Project validate editing Eric Carlson yes
9/5/2017 11:26 AM  Change Samples.ProjectValidate value of Pepmap to '1" in row 2 Eric Carlson yes
9/5/2017 11:05 AM  Configurable pivot summary generated Eric Carlson yes
9/5/2017 11:03 AM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_multi-sample_v1.6.ntms" file opened Eric Carlson yes
9/5/201711:03AM  Logging started Eric Carlson yes
8/29/2017 430PM  Logging finished Eric Carlson yes
8/29/2017 4:30PM  The project "C:\U: EricCarlson\Desktop\Bi Demos\DN28-32_multi-sample_v1.6.ntms" file closed Eric Carlson yes
8/29/2017 409 PM  Project validate editing Eric Carlson yes
8/29/2017 409PM  Change Samples.ProjectValidate value of Pepmap to ‘1" in row 2 Eric Carlson yes
8/29/2017401 PM  The project "C:\Users\EricCarlson\Desktop\Biopharma Demos\DN29-32_mult-sample_v1.6intms" file opened Eric Carlson yes
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FDA RFQ Award for MAM Software

Protein Metricstt®Byos®(&. LC-MSZRWZA>/\IBDMulti-Attribute Method (MAM)fEZAf
RAYIRI17EUT. FDA RFQ AwardDsREZRZITTVETD,

Wednesday, June 26, 2019

0O A

Protein Metrics Receives FDA RFQ Award for Multi-Attribute Method
(MAM) Software

Agency to use Byos™ Platform for LC-MS MAM Studies

I
a

CUPERTINO, CALIF. (PRWEB) NOVEMBER 28, 2018

We are thrilled that the FDA
has chosen to investigate
MAM approaches with Protein
Metrics Software.
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WORKFLOWS:
in silico Compare Intact
CAPABILITIES:
XIC Feature Comparison with MS/MS IDs XIC Feature Chvomdlugyam Analysis Chromalogram Analysis Intact Mass Chdvge Deconvolution De novo
Comparison with MS/MS IDs (MS1 only) Squencing
(MS1 only)

AUTOMATION
MODULE: Automation Module
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Do
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Annotate

Reduced
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Byos®T(&. 7—770-%FEIRL T, FRFICAHVRRIET — D5 HAHZITV, FRATFERPLR—- MERETEL—
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1. 9-770-D&ER
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Addrow  Remows o wiection | A8 colorn | Remove colurm |
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Protein

[ B 5 | ssimple = @ X
Home  Share  View (2]
« © 4 || « Local Disk (C:) > data_resul I sample > v O | Searchsa.. 0 P————
G

SampleS.fasta

Samplel.fasta Sample2.fasta Sample3.fasta Sampled.fasta

gz =

4. STEOET m—
Processes all MS/MS searches”*=
Assembles the project and extracts XICs
Creates report:--
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Byonic

PROTEIN METRICS INC.
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+ Modification Fine Control™(C&3. 20f&5E_FDIEERDZRAEND

« Wildcard Search™I(C& 3. RADIEERDIRZR

o BERTFRIRZR

o ST REESEERIBIBEDETE

o =TI 2)\U7> MERH LMEEREPIOYFE

o HBPBRILTDIFTAS NI ITBZZAI7U T ETIL: CID, TOF-TOF, QTOF HCD,
ETD/ECD, EThcD

‘”“""e
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Site-Specific Glycosylation Analysis (8

- e |

. w— § - e
':_; | | ZLL l]\l.‘n ?Jtud}l.ﬁﬁn]ﬂh‘Mmm a0
[Carbamidomethyl 7 +57021468 ] [C | [Fixed =] -1+

[Methyl 7 +1401568 ~llc | [Variable - common 2 =] -1

[Deamidated / +0984016 <IN =] [Variable - common 2 =] =1~ .o . .

G S - o] - 1| Modification Fine Control™

[Carbamidomethyl 7 57021468 | [Peptide N-term ] [Variable - rare 1 =] -1+ o BRI IEEEFIRAIIMSERTE
[Gin->pyro-Glu 7 - 17026569~ [Peptide N-term O~ [Variable - rare 1 =] -1 . .ﬂ%ﬁfﬁux h(j:unlmodié-ljﬂ-:_ |\

)| =1l =1 -1 .

g{Frequently-used modifications)
Acetyl / +42010565

* introl format:

DAMCEFREN TOVRMEERIIY_17)L T E PIHE

Amidated / -0984016

005814
Carboxymethyl / +58.005479

ationNa / +21981943

dated / +0.98
/ -18010565
)eltaCEl)/‘lZ
DeltaH(2)C(2) / +26.01565
DeltaH(4)C(3) / +400313
hiomethyl / -48.003371
b hyl / +114.042927

Dimethyl / +28

Search Running Time

- (&894 S(EFixed&Variable (common, rare)
D3fEFE

+ Variablezcommon&rarelc D332 E T, FRZRIERS
Z¥SHE

All common 17min 35sec

| Dioxidation / +31989829
DTT / +151996571
TACavmul £ 497004018

L

Common + rare 6min 1sec

Wildcard Search™
o FHATOERD, FIIRIADIEERDIRSE

Wildcard search
Enable wildcard search: (7]
S~ o~ - = . T Minimum mass: -30 =
o ATIIAUICFTIVI%R AN, mass deltas¥EI BRI TEIT
Maximum mass: 602

« WRERID7I/EAEEIEEIHILERIRE

Enter glycan database(s)
Glycan Type Glycan database
0-Glycan h v

N-glycan 182 human no multiple fuc

| v| N-glycan 309 mammalian no sodum

N-glycan 38 common biantennary

N-¢ 57 human plasma
Enter specdic glycan(s) 6_" :'! s' 70 human
Glycan Type g:wly:ems 78 mammalian
|N-Glycan v | [HexNAC(2)Hex(3) S |
| HexNAc Hex_ Fuc L Pent . Neuhc i NeuGc 5 Sodium Additional mass
2] Is | | | I | |
Total delta mass: [ﬁ'g'{ﬁﬁTs—"
Gance |

Restrict to residues:

Glycopeptide Search

o JUIRTFROEZR

+ N-#EERHLUO-EERomAZYR—b

 BEOTUAHEKREIEET DN, JUh>T—4
NR—=2BIRL TIRZR

o A-Y-OERUIETUND T —IR—-ZEFI AT HE



Byonic™ Viewer: {1BE1-7—

« Byonic™IC&REFRIERZME T IHDE1—-T—
+ Protein List, Peptide Coverage Map, Peptide List, Spectrum®4EEH SHERL
o bYNURAVINDE - RTF RIEER " p-valueREDFREHE. RHESNTHESFE S LMEREIAL, ZRITNLRED

RIS

File Edit Window Help © 2011-2015 Protein Metrics Inc. 4 Byonic ™
B % -
iProteins (1) (@) [ Tipe to fiter tabie. P~ | Peptide List (double click to dock / undock) )
- prot. Protein Logbrop| Bt Best * #unig.  eMod 2] Peptides W[ © e b0 e >
' Rank Name %9 |Log Prob] Score  Spectra Peps. Peps. | e Prot. Mods : PEP PEP  E-
uence 3l ns
[1111  >>IPL:IPIO0029132.3|SWISS-P- 413.54 1200  90L7 1068 12 23 756 | Rank 56 (variable) XS04 % 10
Ha212 >> Porcine Trypsin precursor (- 37.94 5.77 575.5 47 10 1 286 | 103 1 1 -[+42.01057]M[+15.99492]AAVILESIFLK.R  NTerm(Acetyl / 42.0 021 0.22 0.
[]1313  >>IPL:IPIO00098ES.2[SWISS-P 6.56 2.9 182 8 7 0 89 | 217+ 1 2 M[+42.01057JAAVILESIFLKRSQQK.K NTerm(Acetyl / 42.0 00001 0.00012 0
F1414  >>IPLIPIO0007702.1/SWISS-P~ 528 5.1 4057 9 s 2 163 | 3131 2 M[+42.01057JAAVILESIFLKR.S NTerm(Acetyl / 42.0 00036 0.0043 0
[1515  >>IPL:IPI00220327.3|SWISS-P~ 5.01 488 409 9 6 1 9.2 413 1 2 M{+42.01057JAAVILESIFLKR.S NTerm(Acetyl / 42.0 0072 0078 0.
[1616  >>IPLIPI00339260.1[SWISS-P 493 5.1 4057 3 2 0 34 Bl s|s-1 2 M[+42.01057JAAVILESIFLK.R NTerm(Acetyl / 42.0 45605 5.4e-05 0
F1717  >>Reverse >IPL:IPI00021326.~ 303  2.09 3843 53 1 0 14 614 1 2 M[+42.01057JAAVILESIFLK.R NTerm(Acetyl / 42.0 1405 1.7e05 0
[1818  >>IPL:IPIO0S43152.1/ENSEMB- 2.19 1.10 197 9 s 0 89 ‘ 715 1 2 M[+42.01057JAAVILESIFLK.R NTerm(Acetyl / 42.0 71605 8.4e-05 0
[F1919  >>Reverse >IPL:IPIO0000357.~ 213 215 2048 4 3 0 8.1 ‘ 814 1 2 M[+42.01057JAAVILESIFLK.R NTerm(Acetyl / 42.0 9.4e-05 0.00011 0
[110]10 >>Reverse >IPL:IPI00SS2600.~ 2.00 2.0 3693 9 s 0 121 9l4 1 2 M[+42.01057JAAVILESIFLK.R NTerm(Acetyl / 42.0 6605  7.1e-05 0
[]11111  >>IPLIPI00470781.4|SWISS-P-- 1.02 1.07 849 3 2 1 Al 0] 1 2 M{+42.01057JAAVILESIFLK.R NTerm(Acetyl / 42.0 0.0004  0.00047 0
[7]12(12 >>Reverse >IPL:IPI00888922.~ 1.02 097 307.6 6 3 1 206 | 1)1 2 M[+42.01057JAAVILESIFLK.R 0.0015 00017 0
113113 >>Reverse >IPL:IPI00479904.~ 0.84 081 2040 15 12 1 7.0 2] 1 2 M[+42.01057JAAVILES = 10 00015 00017 0
[] 14114 >>Reverse >IPL:IPI00644810.~ 073  0.44 2730 20 2 0 44 13] 1 2 M[+42.01057JAAVILES . . b 00015 0.0017 0
[]15115 >>IPL:IPI00376317.4|SWISS-P~ 0.69 085 1655 7 5 2 42 4] 1 2 M[+42.01057JAAVILES Peptlde List , 00012 00014 0
7116116 >>IPL:IPIO0011676.2|SWISS-P-- 0.65  0.53 2676 8 4 0 67 5] 1 2 M[+42.01057JAAVILES r-crre R 00015 0.0017 0~
[F117 17 >>Reverse >IPL:IPI00419145.~ 0.57  0.58 1578 3 2 0 85 g U] v
[]18]18 >>IPL:IPI00746467.1| TREMBL: - 0.51  0.54 25 1 1 0 104 | Spectrum (double click to dock / undock) 5
19119 >>Reverse >IPL:IPI00328308.~ 049 025 1924 24 1 2 08 B e G 8 & D S & EBD’
[F120120 >Reverse > Putative tagatose--—0-40 nan e 3 0 3.9 2N v . =
[7]21121 >Reverse > Aminobenzoyl-glut - - 3 0 7.8 . o -
- - [+42IM[» 16JARVILESIF LK R 2=2scan#=2870.scan time=34.1458
[[122122 >>Reverse >IPL:IPI00743813. Protein List 14 2 45 e s
123123 >>IPL:IPI00163395 4IENSEMB:yrvy———vrre o 2 0 35 [= i P854
« 0 ' MAAVILESIFLK
3 RS
Protein Coverage (double click to dock / undock) 8| > oo
£} VEGAOTTHU Tax Jd=9606 Gene : protein kinsse BTK Peptide Coversge: (433 of 659) 755608 | £ .
>>H’X:E100029152.3Im$s-m:006157|ml.:QJHSQ(.‘0’1596.‘QBHPXZ.'OSNPVIJ:G?PG}LE:OQPDLE:QVA
3 Sa0esn -

1 2 4 6 2§33 L. & o 23 H
MAAVILESTFLRRSQQRRKTSPLNFRRRLFLLTVERLSYY IDVERITC RQTP dasios 3 v cowor shicdewt © biddle laks % 1] 33 Wy I I
Pt - - - - - - - - - T .

400 800 m/z 800 1000 1200
e m/z errors, 10l=0706.0a .
200001 - .
i .
|  000es00
.
sE &
O F -200e-01 e
Protein Coverage Map oo Spectrum
< i v ~s00e-01 —
>
Fou Fies
Cl¥data_rout¥Mass Soect sWWS071707 BTX tryp met
Select MS/MS data fie
(e ———r—
Select Protein database file
H TM 1~™ W l,
Preview™: Byonic
[
Modit caton optuons. o
iC™CEBIRFERENT BV~ S > e
° Byonlc < = MM 0 enable. change opten
- ™ o . S > Precursor miz errors. Fragment m/z errors
Argnn fec - -
» Byonic™FDIRZR/I\TA—F—T74 VDVERK Ressian A =
i D L BRI B . - E :
. Byonlc DIEFE(C AT 1 5
Fou i
Lood pmanates. Sove pmanetos =T 3 ie
On conpltion — P
Run ) Launch Byenic: oo

« NARZRINL

© BVINJET-HIR-X
o ISUANIAT

- OHIEEESR

< (GRUZT; TMT, iTRAQRY)

Byonic™&ZEF/N\IX—9-DH

Preview”

PROTEIN METRICS INC.

Y

v

RITE(CL D) (SX-F—-DLE1—

\
Byonic’

ProTEIN METRICS INC.

Preview™-Byonic™J—4J0—

« SHIESFEM (fully or semi- tryptic)

o Th-H-0FEa93EERE

o DI NOFBIZEERE

o SRATMOOTINFL—23
oxidatation, deamidation’2&

RERHER

10
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Clearing the Path for Analytical Scientists
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