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Software company founded in 2011
(Cupertino, same address as Apple circa 1978)

In almost all major biopharma companies

> 100 academic laboratories

9 SBIR / STTR grants from NIH NIGMS




Synthetic oligonucleotides are hot !

NA", says Genetic

42018 the year of R
technology News.

Engineering and Bio

>

v,

/

biotech Moderna delivers messenger RNA (blue) into cellstobelr

TOUNlAN/SClENCE

his mysterious $2 billion bio
secrets behind its NeW drugs an

By Kelly Servick | Feb.1,2017, 2:30 PM

d vaccines

anslated into proteins by ribosomes.

tech is revealing the

.
d ||,
“ff

PROTEIN METRICS



Drug Mechanisms

Single-stranded antisense oligos (ASO) can repair bad genes
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nusinersen (ASO) and SMN2

pre-mRNA E/I1-6 | E7 |17 | E8
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/ Increased
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eteplirsen (ASO) and DMD

E49-50 patient deletion, disrupting
reading frame, creating premature stop in E51

pre-mRNA E/11-48 | E51 | 151 | E52-79/152-78
eteplirsen
ES51 skipped, premature
/ stop avoided, reading
frame restored
mRNA | E1-48 | E52-79 |
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protein

Truncated, but

functional protein
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Duchenne muscular dystrophy

Double-stranded RNAI can
kil unwanted mRNA’s
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patisiran (RNAi) and TTR

patisiran
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RISC-mediated cleavage
of TTR mRNA

Reduced protein levels
(healthy and mutant)

... and someday mRNAs will make new proteins!

familial amyloid polyneuropathy




Eteplirsen

From Wikipedia, the free encyclopedia

Eteplirsen (brand name Exondys 51) is a medication to treat, but not NDA 206488 David B. Hawver, Ph.D.
cure, some types of Duchenne muscular dystrophy (DMD), caused by a

specific mutation. Eteplirsen only targets specific mutations and is useful

in about 1.5% of cases.'lZl. DMD = 1 in 3500 male births Chemical Name
RNA, [P-deoxy-P-(dimethylamino)] (2',3'-dideoxy-2',3"-imino-2',3'-seco) (2'a— 5') (C-
Eteplirsen was designed and developed by Sarepta Therapeutics. After a m?U-C-C-A-A-C-A-m°U-C-A-A-G-G-A-A-G-A-m*U-G-G-C-A-m5U-m5U-m5U-C-m3U-A-

G), 5'-[P-[4-[[2-[2-(2-hydroxyethoxy)ethoxylethoxy]carbonyl]-1-piperazinyl]-N,N-

controversial debate surrounding the efficacy of the drug, during which ' :
dimethylphosphonamidate]

two FDA review panel members resigned in protest, eteplirsen received

accelerated approval from the US Food and Drug administration in late Molecular Formula

Ci54Hs6aN1770125P
2016.PI41 A year's worth of treatment is expected to cost approximately e TResTIT 1230
$300,000.05] Molecular Weight
10305.7

What’s this?

Biochemical D

CTCCAACATCAAG GAAGATGGCATTTCTAG Eteplirsen is a charge-neutral phosphorodiamidate morpholine oligomer (PMQO)

consisting of a sequence o of the following four nuclecbases: 5-methyluracil (m=U;
thymine; T), adenine (A), cytosine (C), and guanine (G).
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Natural RNA
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Natural RNA
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Patisiran

Sense Strand

O Na® Oﬂa ON: O‘Na ON: ON: ONJ O‘Na UN: O‘Na Oﬂa Oﬂa O‘Na O‘Na O‘N: ON; O‘Nt Oﬂa ONa ON:
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Antisense Strand

Antisense 3

NMR, FTIR, circular dichroism, differential scanning calorimetry and thermogravimetric analysis.

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

26 July 2018
EMA/554262/2018
Committee for Medicinal Products for Human Use (CHMP)

Assessment report
Onpattro

International non-proprietary name: patisiran

o G- Um-A—A-Cm-Cm-A—A—-G—A—GC—Um-A—TUm-Um-Cm-Cm-A—Um-dT—dT

diT -dT-C—A-Um-U—C—C—0—-T1U—C—U—C—A-TIm-A—A—G—G—TU—A §
The chemical structures and physical properties of patisiran and the single strand intermediates were
elucidated and confirmed by a combination oﬂ LC-MS, MS-MS sequence confirmation,|thermal dependent UV
absorbance, SE-HPLC UV, FAAS, UV absorption, UV spectroscopy, *H-NMR, Imino-*H-NMR, **C-NMR, 3!p-

-
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LC-MS Analysis

Intact Mass

PRrROTEIN METRICS INC.
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Intact
[dentification,
characterization, and
relative quantification
of large molecules

.
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‘f.ﬁ" Byos Workflows \

sequence variants

I

Irastuzumab_Intaci
Trastuzumab various
conditions

N
QhUﬁ?

WatersOST
Identification,
characterization, and
relative quantification
of reduced large
molecules

System Workflows

sequence variants

quantiﬁcation of

sequence variants
sequence variants

sequence variants

Byos Workflow View

Y| ¥

Intact
Identification,
characterization, and
relative quantification
of large molecules

Reduced
Identification,
characterization, and
relative quantification
of reduced large

ADC
Drug loading and
mass confirmation
with multi-sample

comparison
molecules
A A
Reference Comparison Reference
Chromatography Chromatography Chromatography
Annotation of peak  Quantitative alignment

(in-silico)
Annotation of peak
IDs for a TIC, LC-UV,

IDs for a TIC, LC-UV,  and comparison of

or cIEF trace based on many chromatograms
MS or MS/MS

against a reference file or cIEF trace based on
information MS or MS/MS
information
EN J ’
Q) n ]
iy L1
Oxidative Detached Glycan Detached Glycan
Footprinting (N-linked, neg (O-linked, neg
Identification and mode) mode)
quantification of sites

Identification and
quantification of
detached N-linked

Identification and
quantification of
detached O-linked

of oxidation

glycans glycans

& o o %)

@ 4

HCP PTM PTM (pure in-silico) SVA (C57) -
Identification and Identification and Identification and Specific
quantification of quantification of quantification of Identification,

unknown/unexpected modifications

modifications validation, and
host cell proteins

quantification of
sequence variants

Maw ~ [m A Om

Comparison MAM Reference MAM MAM
Chromatography Characterization Chromatogram Chromatogram
(in-silico) Identification of Annotation (in- Annotation (LC-
Quantitative alignment reference peaks based silico) MS/MS)
and comparison of on LC-MS or MS/MS Annotation of

many chromatograms

Annotation of
against a reference file

reference peaks based reference peaks based

on LC-MS on LC-MS/MS
bl A —
o e T
L] =
[ OO0, =
Detached Glycan

Hotspot
Identification and
quantification of

hotspot modifications

de novo sequencing
de novo sequencing of
monoclonal antibodies

(IgG, neg mode)
Identification and

quantification of

detached glycans

/ﬁb |55

SVA (C58) -
Specific
Identification,
validation, and
quantification of
sequence variants

55
Identification and
quantification of
disulfide bonded,

trisulfide bonded, and
cross-linked peptides

PEPTIDE

System Suitability
Assessment and
verification of LC-MS/
MS system

MAM New Peak
Detection
Identification and
annotation of new
peaks based on LC-MS
or MS/MS
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L]
N eW P rOJ e Ct n PMI-Intact - Protein Metrics Inc. - Registered (v3.6-0 x64) - Days left: 1204 — O X
File Edit Window Help ¥ bern (Editor)
B [ B & 5 o
Project (double click to dock [ undock) ﬁ‘| Elution Peaks [ Add Peaks... | Delete Peaks | | Merge Peaks | | Split Peak | |5, T |7ext fiter o Chromatogram (double click to dock / undock) =}
T |7Text fiter £~ \
ﬂ New Reference project ? X
Sample input || Proteininput  Sample-protein input D Juti Mass Ady d Log
v
Import Sample File Sample Time Start time End time Alignment Trace
ltems name type unit of interest of interest max time channel
v <Enter name for referen... -- Reference Minutes <enter value> <enter value> 1.00
<Enter filename... Unknown Minutes
RN
PMI_Share_Data * DataZ2018 > Search
~ Ea
MName Date modified Type Size
20180628 watersOST_Ta.raw 9/4/2018 3:58 PM File folder
intact_tmp_files 8/21/2019 10:29 A...  File folder
m 20180628 _watersQOST_1a -llker.ntms 2/21/2019 1:14 AM  Protein Metrics Int... 12,332 KB e
v B 20180628_watersOST_1a.ntms 10/3/2018 9:.02 AM  Protein Metrics Int... 107,696 KB
< >
| Add sample | | Insert data to sample Remove Ttem(s) Peak construction options:
|Sa\re Preset... | | Load Preset... | | Create... | | Cancel |
Deconvolved Mass spectrum (double click to dock / undock) Protein sequence (double click to dock / undock)
.b
‘Illlllll'
| 11
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m New Reference project (read only) ?

Sample input Protein input Sample-protein input Deconvolution Mass matching Advanced

Proteins Building blocks

Common modified residues

Define one-letter code

Residues

fo r O | igo S e q u e n Ce S Letter Chemical formula Average mass 7| [Carbamidomethylated cysteine
A CI0H1205N5P 313.207578 Carboxymethylated cysteine
B
' COHIZOBN3IP 280182778 Unmodified CYStEiI"IE (default]
D
E Biopolymer type (pilot)
° P f | | d F This is a pilot deployment. The
reSEtS or natu ral nuc eOtI es G C10 H12 06 N5 P 329.206948 behavior and availability may
' chanae in future releases. _
. . . H
* Type in atomic formula for morpholinos, | bNA
“ ” H H H J
locked” nucleic acids, thiophosphate, etc. . -
L Protein (default)
M
N
O
P
Q
R
S
T CI0H13 07 N2 P 304.194216
U v
Terminus [H P (-1) 0 (-2) |
Chemical Elements
Element Average mass
C 12.01079
H 1.007968
N 14.00669
o} 15.99937
5 32.0639
P 30973762
Se 78971
b
"III Save Preset... | Load Preset... Close

PROTEIN



Input sequences for
mass matching

i
1|!l|||||>
PROTEIN METRICS

m New Reference project (read only) ?
Sample input Protein input Sample-protein input Deconvolution Mass matching Advanced
Proteins Building blocks
Chains | T |Textfiter P~
Id Name Sequence/mass ~
A 6-nt TTTTTT
B 7-nt TTTTTTT
C 8-nt TTTTTTTI
D 9-nt TTTTTTTTT
E 10-nt TTTTTTTTITT
F 11-nt TTTTTTTTTTT
G 12-nt TTTTTTTTTITTT
H 13-nt TTTITTTTTTTTTT
w
1 14 £ TIITIITI NI TITIITIIT
Select from FASTA file... Add Remove selected

Proteins/protein complexes| | [] Mirror Chains table

v [ocita 5]

File Mame Alias Compaosition Disulfides Average mass ™
6-nt A1) All possible dis... 1763.20
7-nt B(1) All possible dis... 2067.39
8-nt cm All possible dis... 2371.59
9-nt D(1) All possible dis... 2675.78
10-nt E(1) All possible dis... 2979.98
11-nt F(1) All possible dis... 3284.17
12-nt G(1) All possible dis... 3588.37
13-nt H(1) All possible dis... 3892.56 o
Add Remove selected
[] consider clipped species Mass computation options
Change M-terminal Q to pyroGlu
Clip off C-terminal K
] n-glycans removed by PNGase F (M-X-5/T --> D)
Save Preset... |  Load Preset... Close

13



Define delta masses
for impurities

<I|||l'b
PROTEIN

ﬂ MNew Reference project (read only) ? X
Sample input Protein input Sample-protein input Deconvolution Mass matching Advanced
Delta masses = Mass assignments
Enable Mass Mass ~ () no charge deconvolution
auto assign name (Dalton) () Auto charge deconvolution
|:| Mans 1217.2 @ Auto charge deconvolution and mass assignments
L] GOF-GIcNAC 1242.2
D GO 12993 Mass area and relative intensity options
L] GOF-Lys 1317.2 Mass area
L] Man5F 1363.3
] GOF 1445.4 Compute areas of mass peaks Width:
L] GOF +Lys 1573.6
[] G1F 1607.6 Relative mass intensity
S E?IF: NeuA :;gz; Report intensities relative to local base peak
+MNeuAc .
D G2F+NeuAc 2067 Window for local base peak: |20% = |
L] G2F+2NeuAc 2352.2 Minimum % of local base peak: |10% = |
L] GOF/G1F+NeuAc 33442
L] G1F/G1F+NeuAc 35064
L] G1F/G2F+NeuAc 3668.5
|:| GI1F/G2F+2MNeuhc 3959.8
L] G2F/G2F+2Neukc 41219
|:| G2F/G2F+3NeuhAc 4413.2
[] Hexose 162
+Phosphate 80
+HFIP 168
W
Match tolerance: Dalton -
Import... Add row Remove rows
Save Preset... | Load Preset... Close
T




ﬁ PMI-Intact - PAPMI_Share_Data‘\Data2019\Waters\ 2019 06 06 data from JG\PMI\WatersOST_SeptemberRelease.ntms - Registered (v3.6-0 x64) - D3

Automatic elution peak definition | o x

File Edit Window Help and mass assignment bern (Editor)
B @ B o P
Project (double click to dock / undock) 2 Elution Peaks E &= Add Peaks... || Delete Peaks || Merge Peaks || Split Peak | 2. Chromatogram (double click to dock / undock) =
R project|IE| fE W oola | 9 @ Norm. /€, v — ¥ (% Dﬁset: Center Labels
i - ~
Peak # S_tart End ﬁpex ition pe Normfd Mass Intensity 1
Show Show Sample Samples time time time Area area % C 1.200e+0 .
trace  peaks name Id 13(5) 332 358 342 18e+4 095%  1463.87.. 3.140e+. . 15-nt_; 15-nt+HFIP
B-2019060710... 1 14(5) 377 417  3.88 3.5e+5 19.08%  4500.76.. 9.013e+... 1.000e+0 —
15(5) 430 4.57 4.42 83e+3 045% 1463.87 ... 2.204e+... - B 20-nt_; 20-nt+HFIP 25-nt_; 25-nt+HFIP
< B > 8.000e-1
_ ) ]
Masses [E 1= = | Assign masses | Unassign masses 2 7]
T £ 6.000e-1 30-nt_; 30-nt+HFIP
c 4
~ = - 6-nt_; 7-nt_
Mass Intensity Name Delta mass M_ass 4.000e-1
from most intense  monoisotope . e-1- J4-nt - 24-nt
4500.76 T.67e+5 15-nt, _ 0.00 4498.7930 7]
4522.75 8.01e+4 4523 21.99 4520.7926 2.000e-1 HFIP :
4540.74 1.79e+4 4541 39.98 4536.7006 . .’L
" B 2 LN
4668.76 6.29e+4 15-nt, +HFIP 168.00 4666.7974 v 0.000e+0 Tt —— ~— — A+ O e e e e
< < > 2 4 g Minutes g 10 12
MS1 (double click to dock / undock) & Deconvolved Mass spectrum (double click to dock / undock) &
) 5 N R <) Morm. €& Oﬂ"set: ) S 0 e @ Norm. @ = {5 Ostet: Compute™ i  Reconstruction
1 Time range [3.77 - 4.17] 1.000+6 7 M[1000-12000] m/z[500-3000]
2.000e+6 — 7] : 15-nt, _
i 223  8.000e+5 4300.8
] Summed MS1 | ] Deconvoluted masses
1.500e+6 7  Z6.000e+5 ]
= i @ i
G i - ]
: - £ -
£ 1.000e+6 — i = 4.000e+5 — .
= 1 ' b HFIP = hexafluoroisopropanol
] 2.000e+5 4523 15-nt, +HFIP
5.000e+5 ] 45228 4541 4668.8 4837
i _ 4 4836.8
] P ‘o oooverol— M ka0 R P
0.000e-+0 - S 4500 4600 M 4700 4800
1500 m/z 2000 2500 Deconvolved Mass spectrum (double click to dock / undock) Protein sequence (double click to dock / undock)

15



PMI-Intact - PAPMI_Share_Data\Data2019\Waters\2019 06 06 data from JG\PMI\WatersOST_SeptemberRelease.ntms - Registered (v3.6-0 x64) - Days left: 119.5 — | *
] p 9 y
File Edit Window Help 15-nt ,
® @ B 5 B @ 4500.76
Project (double click to dock / undock) % Flution Peaks [E||= | | | Add Peaks... || Delete Peaks || Merge Peaks || Split Peak | 2., Ch + Ca ICI um
R project I 12 - v
v Peak £ Start End  Apex Jtionpe MNormed Mass Intensity ~ + SOdIu m
Show Show Sample Samples time time  time Area area % C + ZSOdlum
trace peaks name Id 13 (5) 332 358 342 1.8e+4 095% 1463.87 ... 3.140e+...
B-2019060710... 1 14(5) 377 417 388 3Se+S 1908%  450076.. 9013er..
15(5) 430 457 442 8.3e+3 045% 1463.87 ... 2.204e+...
; ar i 4 nn ran anT Fe9_.n  nAnaar adranT A aTa_ N
Masses|E & Assign masses | Unassign masses Not assigned %‘ 4523
=|[IE] E o
i pr| B | 4522.75 4541
~ [
Mass Intensity Name Delta m_ass M-ass —T T — T T T T 1 T T 1 T T T LI—
from most intense  monoisotope I I I M I I I
4500.76 7.67e+5 15-nt, _ 0.00 4498.7930 4§DD: 4510 42[} 45—3D
4522.75 8.01e+4 4523 21.99 4520.7926 2.000e-1 14-nt_; 14 FIP 19-nt_; 19-ni+HFIP
4540.74 1.7%e+4 4541 39.98 4536.7006 .’k
B I, LN
4668.76 6.29e+4 15-nt, +HFIP 168.00 4666.7974 W 0.000e+0 — S
L4 > £ > 2 4 6 Minutes 8 10 12
MS1 (double click to dock / undock) & | Deconvolved Mass spectrum (double click to dock / undock)
@ @ 8 <% a@ & Morm. €& {;:} Offset: @ a8 <% @ ¢ Morm. & = } Ostet: Compute™ Y  Reconstruction
1 Time range [3.77 - 4.17] 1.000e+6 7 M[1000-12000] m/2[500-3000]
2.000e+6 — 7] : 15-nt, _
] =  8.000e+5] ek
1.500e+6  Z6.000e+5 -
= i T ]
‘D i 5 _
5 b = 4
£ 1.000e+6 — z=6 - 5 4.000e+5
] 2.000e+5 4523 15-nt, +HFIP
5.000e+5 . 1 : 45228 451 4'668.8 ‘;%33?6 o
] t &  0000es0 e T B .. ® 000000
0.000e+0 H=mF L AN L & 4500 4600 M 4700 4800
1000 1500 m,ﬂ’z 2000 2500 Deconvolved Mass spectrum (double click to dock / undock) Protein sequence (double click to dock / undock)
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m PMI-Intact - PAPMI_Share_Data\Data2019N\Waters\ 2019 06 06 data from JG\PMI\WatersOST_Sept

File Edit Window Help
E? New Reference Project..
@ New Comparison Project..
= Open Project...

Recent Projects
‘% Close Project

Export

Save a Copy As...

Exit

Ctrl+N
Ctrl+Shift+N
Cirl+0 on Peaks [E| = Add Peaks. Delete Pei
4 a
Ctrl+W Start End  Apex Jtionpe MNormed
time time  time Area area %
' B Report.
Ctrl+S Generate Multi-document Report...
Ctrl+Q Generate MS path template CSV...
17 oo vrae rewr rrawe nouto wou o
Masses = 2 Assign masses | Unassign masses
Viass :
ssigne N Mass ntensity
d !
226 543.30 2.83e+5 25-

One-Click
Reporting

17



E PMI-Intact - PAPMI_Share_Data\Data2019\Waters, 2019 06 06 data from JG\PN

File
79

c?

=

Edit Window Help
New Reference Project...
New Comparison Project...
Open Project...

Recent Projects
Close Project
Export

Save a Copy As...

Exit

Ctrl+N
Ctrl+Shift+N
Cirl+0 on Peaks |E| T2 Add Peaks
»
Ctrl+W End
' B Report.
Ctrl+5 Generate Multi-document Report...
Ctrl+Q

Generate MS path template CSV...

T D—rrre rear T oo v

Masses = 2

Assign masses

One-Click
Reporting

Jnassign

E Intact_Mass_Pivot_Report_withPlots (ReferenceDefault).rptc

File Edit Tabs

“@" Show configuration Copy pivot table to clipboard Find: |Enter text

| a»n v

x x

Summary Expected Mass - Intensity

Protein name ~% Name -
_cand _src t -

_pks _cid ~

_pks _id ~

_plt_id ~

_sr_idx ~

Apex time ~

Apex time original ~
Delta mass from cale. ~
Delta Mass ppm ~
Delta name ~

Elution peak Area -
End time -

End time Original ~
Expected mass -
Expected type ~
Glycans ~

Intensity ~

Local Rel Int. ~

Expected Mass - Relative Intensity (%)

Sample name «—
Name |
35-nt, _
35-nt , ~HFIP
34-nt, _
34-nt , ~HFIP
33-nt, _
30-nt , _
3)-nt , ~HFIP
29.nt, _
219-nt , <HFIP
28-nt, _
28-nt , ~HFIP
15mnt, _
25-nt , ~HFIP
24-nt, _
24-nt , ~HFIP
23-nt, _
1i-nt, _
2l-mt, _
20-mt , _
20-nt , ~HFIP
19-nt, _
19-nt , <HFIP
18-nt , <HFIP
17-nt ., _
17-nt , <HFIP
16-nt, _
16-nt , ~HFIP
15nt, _
15-nt , <HFIP
14-nt, _
14-nt , “*Phozphate

14-nt , <HFIP

»

B-20120607101208
(%)

All Mass - Intensit

577

765

18



m PMI-Intact - PAPMI_Share_Data\Data2019\ Waters, 20
File Edit Window Help

0
R/
G

=

New Reference Project...

New Comparison Project...

Open Project...
Recent Projects

Close Project

Export

Save a Copy As...

Exit

One-Click
Reporting

rom JG\PMI\WatersOST_Sep
m Intact_Mass_Pivot_Report_withPlots (ReferenceDefault).rptc
File Edit Tabs
Ctrl+N @ Show configuration Copy pivot table to clipboard  Find: |Enter text
Ctrl+Shift+N
Cirl+0 on Peaks = Add Peaks Delete Pe
Summary * Expected Mass - Intensity *
»
_ . . <
Ctrl+W Start d Jtion pe
* B Report. Protein name +% Name -
Ctrl+S Generate Multi-document Report...
Ctrl+Q _cand _src t -
bk Generate MS path template CSV...
[T 7 Serrere Proe novro wo
_pks _cid ~
_pks _id ~
Masses = 2 Assign masses || Unassign masse
e Sl n T = 20190607101208
ssigne Name | (%)
. 35me, _ S
35-nt , ~HFIP 139
Ment,_ 026
34-nt , +HFIP 0.6
3int,_ 0.08
M-nt , _ 185
M-nt , ~HFIP 184
29-nt,_ 041
29_nt , ~HFIP 0.10
28-nt,_ 015
28-nt , +HFIP .03
25-nt,_ 11.5%
25 nt , ~HFIP 207
24nt,_ 051
24-nt , ~HFIP 014
23-nt,_ 023

| a»n v

Expected Mass - Relative Intensity (%) *| All Mass - Intensit
Sample name — g 20190607101208

Name | (%)

Asnt,_ 577
35-nt , <HFIP 1.89
A4mt,_ 0.26
34-nt , <HFIP 0.06
33-nt,_ 0.08
30-nt, _ 765
30-nt , <HFIP 1.84
29.nt, _ 0.41
29-nt , <HFIP 0.10
28-nt, _ 0.15
28-nt , ~HFIP 0.05
25mt,_ 11.59
25-nt , ~HFIP 207
24-mt,_ 0.51
24-nt , <HFIP 0.14
23nt,_ 023
23mt,_ 022
2l-nt,_ 022
20-nt, _ 18.32
20-nt , ~HFIP 2.40
19-nt, _ 1.10
19-nt , <HFIP 015
18-nt , <HFIP 0.08
17-nt, _ 0.50
17-nt , ~HFIP 0.06
16-nt, _ 0.62
16-nt , +HFIP 0.09
15-nt , +HFIP 2.57
14-nt,_ 1.61
14-nt , “*Phozphate 0.12
14-nt , +HFIP 0.19

19



Sequence Confirmation with MS2

Byonic”

PrRoOTEIN METRICS INC.
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Oligo Fragmentation

McLuckey et al, JASMS, 1992

C
o
0
e
(49)
o
(@

Deoxy

Methyl

Methoxyethyl
“Locked”

Negative mode MS

I8
d

PROTEIN
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Byo n i C ﬁ PMi-Byanic - Protein Metrics Inc. - Registered (v3.6.0) - Days left: 120.3 — O X
File Edit Help
Parameters
Select MS/MS data file P:\PMI_Share_Data\Data2019\U_Texas\Ines_0ligos\Samplel_native_Wcleanup_MS2_5-_HCD18.raw
Select Protein database file P:\PMI_Share_Data\Data2019\U_Texas\Ines_Oligos\InesRNA.fasta |
Protein database options:  Add decoys: [_| Add common contaminants: [ E HS5S3.new.fasta d[ E InesRNA fasta d E InesRNA fasta m 1
Output folder 1
Qutput folder... C:\data_results Results folder name: |[sp 2 >Ines BEMNA Wlth ph.G Sphﬂ 5 L terminus
Options 3 HUCCGAGUCACGGCACCH
Digestion and Instrument Parameters Modifications Glycans S-S, Xlink Inclusion Advanced Prog
Text CO m m a n d S fo r‘ Fixed and Variable modifications
Enter/edit... Total common max: 15 Total rare max: 1'?" '
experimental features B
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\ % Custom modification text below
=) |cleavage_flags=0 Maximum rmass: 100 2
machine_type=10
Restrict to residues:
Load parameters... Save parameters... Reset parameters
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Synthetic RNA with HCD fragmentation

(Brodbelt Lab, U. Texas)

100% Sequence Coverage

Spectrum (double click to dock / undock)
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UVPD fragmentation

(Brodbelt Lab, U. Texas)

100% from both ends

Spectrum (double click to dock / undock)
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Byonic annotations for high-res MS2 check isotope peak spacing ...

Spectrum (double click to dock / undock)
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Future Work

e Oligo-centric GUI

* Oligo-centric reporting
e Support for IDT codes
* Mixed protein / oligo

(Crosslinked?!)
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SOXIDT

INTEGRATED DNA TECHNOLOGIES custom oligos « gPCR « next generation sequencing » RNAI » genes & gene fragments « CRISPR genome editing
INSTRUCTIONS

Scale of Synthesis
25 nmole
100 nmole
250 nmole
1 pmole
5 pmole
10 pmole
4 nmole Ultramer
20 nmole Ultramer
PAGE Ultramer
Purification Description
Standard Desalt
PAGE
HPLC
IE HPLC
RMase Free HPLC

Lengths
15-60 Bases
10-90 Bases
5-100 Bases
5-100 Bases
5-100 Bases
5-100 Bases
45-200 Bases
45-200 Bases
60-200 Bases

*PAGE, HPLC, IE-HPLC, and RNase-Free HPLC available on the 100 nm scale

and higher
Standard Desalt available on all scales
Available Modifications
Click here for Modification Codes

Please insert modifications within sequence

Tube Templates

Base Notations
Phosphorothiocated DNA = A*, G*, C*, T*
RNA =TA, 1G, rC, rU
Phosphorothioated RNA = rA*, rG*, rC*, rU*
2'0-Methyl RNA = mA, mG, mC, mU
Phosphorothioated 2'0-Methyl RNA = mA*, mG*, mC*, mU*
Locked Nucleic Acid (LNA) = +A, +G, +C, +T (available on dual
Mixed Bases = Please enter bases in UPPERCASE
Mixed Base Instructions
R=AG
Y=CT
M=A,C
K=GT
5=C.G
W=AT
H=AC T
B=C.GT
V=ACG
D=AGT
N=ACGT
Custom Mixed Base Instructions
Enter the desired percentage of each base (Integers Only, Totaling

100%).
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Thank You !

PROTEIN METRICS

For a live demo contact info@proteinmetrics.com

We're hiring!
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