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+* Reagent and Materials List

Item Part Number Vendor

Pierce Intact Protein Standard Mix A35526 Thermo Fisher Scientific
Optima Grade Water We-4 Fisher Scientific

Optima Grade Acetonitrile A955-4 Fisher Scientific
MS-Grade Formic Acid P1-28905 Fisher Scientific
MabPac RP Column 302598 Thermo Fisher Scientific

++» Standard Components (from Pierce Intact Protein Standard Product Data Sheet)

Protein Name Organism Theoretical monoisotopic mass (Da)
Protein G S. dysgalactiae 21429.75915

Protein AG (chimeric) S. dysgalactiae 50429.84641

IGF-1 LR3 H. sapiens 9105.34872

Thioredoxin H. sapiens 11858.04393

Carbonic Anhydrase Il B. taurus 28963.6881

Exo Klenow E. coli 67959.42515

@

%+ Preparation

+ Dilute one 76 pg vial into 100 pL of Solvent A (95% Optima H;0, 5 % Optima Acetonitrile, 0.2% MS-grade formic
acid), for a final concentration of 0.76 pg/uL.
¢ Mix thoroughly by pipetting, then transfer to a clean autosampler vial. The standard is now ready for use.

+ A standard prepared in this way should be stable for up to three days at 4 °C (before significant protein oxidation
becomes evident).

@

% LC Parameters

Solvent A: 0.1% MS-grade formic acid in Optima H,0
Solvent B: 0.1% MS-grade formic acid in Optima Acetonitrile
Column Parameters:

e 4 um poresize, 1.0 mm I.D., 150 mm length

e Injection volume: 1.5 plL (1.14 pg loaded)
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Pierce Intact Protein Standard SOP: Orbitrap Fusion Lumos

e Gradient Parameters: 150 uL/min flow rate, with temperature maintained at 60 °C

Time (min.) | % B Curve 1:2

0.0 5.0 20 -

5.0 5.0 0% in 5 min. 70 4

6.0 150 | 10%in 1 min. s

27.0 50.0 35% in 21 min. a0

28.0 90.0 40% in 1 min. .

29.0 90.0 0% in 1 min. 10 ]

30.0 5.0 85% in 1 min. 0 b
35.0 5.0 0% in 5 min.

< MS Parameters

¢ Instrument Tuning and Method Parameters:

10 15 20 25 30 35
Time (min.)

(All'in positive and profile mode, with 15.0 V source CID. “Protein mode” on, set at 2 mtorr.)

FT MS1 Parameters
(15k RP)
Full Scan
Normal mass range

FT MS2 Parameters

Scan range

(60k RP)

Quadrupole isolation ON
Top 2, dd

Isolation offset OFF
Supplemental activation OFF
Charge Filter: 6 <z<24

Scan Range (m/z)
Microscans

Max Inject Time (ms)
MS1 AGC Target

Activation type

Define m/z range

Default charge state
Isolation Width (m/z)
Normalized Collision Energy
Microscans

Max Inject Time (ms)

MS2 AGC Target

500.00 - 2000.00
5

50.00

5.00e +05

HCD
400-2000
10

3.0

22.0

4

800.00
2.00e+05
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++ Data Interpretation and Analysis

¢+ Example Chromatogram:

5 Example Chromatograms: Typical FT MS1 base
peak chromatogram of the Pierce Intact Protein
Standard on the MabPac RP column, showing six
separate eluted protein peaks (1. Protein G, 2.

3 Protein AG, 3. IGF-I LR3, 4. Thioredoxin, 5.
1 Carbonic Anhydrase I, 6. Exo Klenow). The elution
order and relative height ratio of all protein peaks
should remain consistent. The examples shown

were obtained on an Orbitrap Fusion Lumos, using

14 16 18 20 22 24 26

) . the LC and MS parameters described above.
Time (min)

¢+ Example FT MS1 spectra:

1. Protein G (21 kDa) 4. Thioredoxin (12 kDa)

| <”H‘ L |I|4’| ‘ ‘ I I L t I L ‘ll ‘ ‘ ‘ L L N §
600 m/z 2000 600 m/z 2000
2. Protein AG (50 kDa) 5. Carbonic Anhydrase Il (29 kDa)

MM HHHHHHHLM Jﬂ” 1l

600 m/z 2000 600 miz 2000
3. IGF-I LR3 (9 kDa) 6. Exo Klenow (68 kDa)

o \ o JM"NIWMM“ ,
600 m/z 2000 600 m/z 2000

Example FT MS1 spectra: Averaged FTMS1 spectra for each of the six peaks in the above chromatogram,
showing the characteristic isotopic peak distributions for each protein.
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+ Example FT MS2 spectra:

Protein G Protein AG
(UniProt ID P06654, (UniProt ID P02976,
AA 221-413) P19909)
1 .IL.L.[;JU R
400 800 m/z 1600 2000 400 800 m/z 1600 2000
N MDPYPLPERETDTTYERKLILNGEKTLEKGET N AQHDEAQIe NIATFIYIQIVILIN M P N L N A D Q R
TTEJA]VDIRIATAEKV FEKQYANDN GIVIDIe NGFIQSLEKDDPSQSANVLGEA AQEKTLHN
EWTYDDATKTFTVTEKPEVIDASEL DSQAPKADAQQNNFNEKDQQSAFYETI
TPAVTTYEKLVINGETLEKGETTTHE KAV LNMPNLNEAQRNGPFTIOQSTLKDDTPSQS8
DAETAEKAFKQYANDNGVDGVWTTYTD TNVLGEAKEKLNE SQAPEKADNDNT FNEKTE
DATKTFTVTEMVTEVPGDAPTETPEK QQNAFYEILNMPNLNEEGQRNGTFTIQS
PEAS ILP LLVLP LATLPLALTLE ILALRLPLPLA ELXKLDLD LEDDPSQSANLLSEAKEKLNESQAPEK
LT KLXLE DlA KLK|P E|A KK D|DLA K[IK A E T A G C ADNKFNEKEQQNAFYEILHLPNLNTESE
QRNGFIQSLEKDDTPSQSANTLTLAEH AT KTEK
P-score: 1 E-39, PCS: 415, 35 matching fragments LNDAQARPKADNKFNKEQQNAFYETIL
HLPNLTEEQRNGFIQSLEDDTPSTVSK
EILAEAXKLUNDAQAPEKETZEDNUNIEKZPTITE
GRNSRGSVDASELTPAVTTYKLVIN
|GF-|LR3 GKTLKGETTTEAVDAATAEI KYVTFEKG® QY
ANDNGVDGEWTY YDDATEKTTFTVTEZEKTEP
EVIDASELTPAVTTYKLYVINGEKTTLHZEK
(UniProt|DP05019’ GETTTKAVDAETAEKAFEKQUYANDEXNG
VDGVWTYDDATKTTEFTYVTE MVLTLELVLE L
AA 49-119) EsTacC
P-score: 7 E-14, PCS: 100, 13 matching fragments
400 800 m/z 1600 2000 Carbonic
N MUFLEAMYPLL|SS LF VN|G P RTL@GAEL VD Anhydrase "
ALQFVEBGDRGFYFNKPTGYGSSSRR
APQTGIVDEBG@GFRSE@DLRRLEMY@A f
P LR PNAKGEAC (UniProt ID P00921)

P-score: 1 E-18, PCS: 156, 14 matching fragments

"

dl Ll Lo

Thioredoxin 400 800 m/z 1600 2000
(UI’IIPI’OtlDQQQTST, N s HHWIGYGKIHENG P EYHIWIEIKID FIPYIIIRAIN G E
AA60_166) R 0 sS1P1VIDII DITIXK 2 VIVIe DIP A1k P L A L V Y
GEATSRRMVNNGHSFNVE]YDD S QDK
AVLEDGPLTGTYRLVQFHFEHWGSSD
DQGSEHTVDRKKYAAELHLYHWNTEK
YGDFGTAAQEQIPDGLAVVGVFLEKYGD
ANPALQERVLDALDSTIKTERGEKSTDTFHTP
|||Jl||“ | NFDPGSLLPNVLNYWTLYL ¢ s L TLTLELE
— LLESVTWIVLELELP I SV SSQLEMLLKFR
400 800 m/z 1600 2000 TLNFRNRAE|G ELP ELLLLIMILLALNLN R P A QLP L X
NRQVRGFPEKGC

v T T F N]I1QID]SYE DYF @ D RIVIV N SIEJT P VV V D

FRAQWEOGP@OXILGEPRLEKMVARKQHGS P-score: 7 E-41, PCS: 430, 44 matching fragments
KVVMAKYVDIRDHTDLAI ELYLELVLSLALVL?

LTLVLLRALMLELY G DLVIVIDLELF v G TLKLDLE DLQLL El2

LFLLLRLK L I G C

P-score: 4 E-45, PCS: 484, 47 matching fragments

Example FT MS2 spectra: Single-scan fragmentation spectra for Protein G, Protein AG, IGF-I LR3, Thioredoxin,
and Carbonic Anhydrase Il from the dataset shown above. The fragment ion masses from each of the above
spectra were deconvoluted using the Xtract algorithm (Thermo) and searched against the respective protein
sequences using ProSight Lite.
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¢ Data Analysis Methods:

e ProSight Lite: The software is available for free download at http://prosightlite.northwestern.edu/. A detailed

protocol for the analysis of simple protein mixtures with Xtract and ProSight Lite can be found at
https://link.springer.com/content/pdf/10.1007%2F978-1-4939-6783-4 18.pdf
e ProSight PC 4.0: A “Standards” search database for high-throughput data analysis of the Pierce Intact Protein

Standard with ProSight PC 4.0 is available for download here: http://proteinaceous.net/database-warehouse/

e NRTDP TDPortal: A custom workflow for high-throughput analysis of the Pierce Intact Protein Standard is
available on the TDPortal Quest-based, high-performance computing environment available through NRTDP
and Northwestern University. User accounts can be requested at http://nrtdp.northwestern.edu/tdportal-
request/. A detailed protocol for data analysis on TDPortal by external users (NRTDP SOP_004) can be found
at http://nrtdp.northwestern.edu/wp-content/uploads/2017/01/ExternalUserJan10.pdf

Acknowledgements: This protocol was developed with support from Thermo Fisher Scientific and the National Institute
of General Medical Sciences P41GM108569 for the National Resource for Translational and Developmental Proteomics
(NRTDP) based at Northwestern University.
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