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Insulin Quantitation Workflow

Software Solution Chromatographic Separation

TraceFinder™ 4.1
Optimized for Quantitation
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Insulin Overview

‘B Chain’ — 30aa

Human Insulin

‘B Chain’— 30aa

Insulin Lispro, Exact Mass — 5803.6371

NovoRapid®, NovoLog®

@09@@ ‘A Chain’ — 21aa

‘B Chain’ — 30aa

Insulin Aspart, Exact Mass — 5821.6113

Insulin Human, Exact Mass — 5803.6371

Lantus®

©09@ ‘A Chain’ — 21aa
G
@@ee@m@@cm@‘!@‘”“@

‘B Chain’ — 32aa

Insulin Glargine, Exact Mass — 6058.8179

Levemir®, Novo Nordisk

Myristic

©0 ‘A Chain’ - 21aa :
0@@ ®0©® Acid

©) ®

‘B Chain’ — 29aa*

Insulin Detemir, Exact Mass — 5912.7878

Apidra®

‘B Chain’ — 30aa

Insulin Glulisine, Exact Mass — 5818.6368
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Sample Clean Up - MSIA

MSIA Workflow (biological matrix to data)

P veen R Euo Analytical - Detection
Mass Spectrometry
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TraceFinder — Insulin Data
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Sample Clean Up - MSIA

Three Step Clean Up
1) Sample Prep
-500uL Plasma
- Add IS to Plasma Sample

2) Analyte Capture and Clean Up
-10mM PBS
-Water

3) Analyte Elution
-63uL of Elution Solution
-21uL of water

Total processing time of ~ 90 minutes




Software — Pinpoint/TraceFinder

TraceFinder™ 4.1
Optimized for Quantitation

S T Thermo
Pinpoint 1.4 TraceFinder 4.1
- Method Development - Comprehensive and quantitative
. . workflows
* Provides tools for evaluation _ _ o
preliminary data  Customized Data Visualization
- Refinement of of targeted * Flexible Report Generation

quantitative methods.




Pinpoint Software 1.4 — Method Development

 Calculation of Peptide/Protein Exact Masses
- Easy Display of Peptide Isotopes and Charge States
- Raw File Analysis — Interference Visualization

| Protein/Peptide/Precursor/Product
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/}\ /\/968.280->968.781(3.717¢+6)  JLCGSHLVEALYLVC[diSulphide]GERGFFYTPKA
00 /\/568.280->968.945(3.438e +6)
/\/268.280->968.614(3.195¢+6)  {LCGSHLVEALYLVC[diSulphide]GERGFFYTPKT
50 \\ /\ /968.280->969.115(2.6702+6)

968.280->969.282(2.037e+6)

’,r’h"v‘v,.""968.280->968.447(2.013e+6)

70 \
" /\/1161.735->1162.336(7.577e+6)
/\/1161.735->1162.537(7.202e +6)

60

/"\/'1161.735—>1152.136(6.03se+s)
/\/1161.735->1162.737(5.601e+6)

HLCGSHLVEALYLVC[diSulphide]lGERGFFYTPKA

A VEZIET 629 -8 6
j S N\ /1161.735->1161.935(3.883e+6)
| . Y LCGSHLVEALYLVC[diSulphide]JGERGFFYTDKT

50¢

40

Relative intensity (7.577e+6)

/\/1451.917->1452.919(2.154e+6)

1LCGSHLVEALYLVC[diSulphide[GERGFFYTPK[Myristic acid]

N\ /1451.917->1452.418(1.987e+6)

N
30 AN\ R\ .
‘)c J\/1451.917->1453.169(1.782¢ +6) L o A W T . S . S .
| A ) -‘\.‘ - . — -l -l — — — Py - - P Py - -
]/{‘\(\ 1451.917->1453.420(1.178e+6) LCGSHLVEALYLVCdiSulphide]GERGFFYTPKTRR 2 222 2 2 2 2 2 2 2 29
20 H7ANN _ R EEEEEEEEE:
J R /\/1451.917->1452.167(1.157e+6) AR AN A AN AN AR
{LCGSHLVEALYLVC[diSulphide]GERGFFYTPET T 2 2 2 2 2 2 2 2 ===
BRRBRIBRRVBREISSIL8 G I S
10 2 8 8 3 83 9 238 28 3 8 9
(=] (=] -l - - =] -l = = =] =]
VAT 7.57 8.06 814 8.23 832 84 8
| ‘ FVNQHLCGSHLVEALYLVCGERGFFYTPKTA
ThermoFisher

SCIENTIFIC



TraceFinder 4.1 — Routine Quantitation

- Database Driven compound management
« Optimized for Streamlined Data Review and Reporting

» Customizable Views Maximum Efficiency

TraceFinder™ 4.1
Optimized for Quantitation

© Copyright 2013-2016 Themo Fisher Scientiic nc
Al ights reserved. Thi program is protected by Gopyright
law and intermational raties s deszribed in Help About

[Samples ~ T X< |[Compound Results 1
Bat Flags | Status Filename Group  Sample Type Level SampleID  Sample Name Comment = Compound Flags Flag Details Peak Label Type Height Area RT |
= 2a 2a 2 ~ 2a 2a ~ 2a aa - 2a ~ 2a 2a ~ 2 - 2 ~ 2a ~ aa -~ 2 - 2a |
17 17 @  MSIA Human_N-D_11072016_118 QC std 1 Plasma 130 pg/mlL Novolog-Det: Insulin Aspart - LEY Target Compound 141749 734404 414
18 18 @  MSIA_Human_N-D_11072016_119 Cal Std a Plasma 360 pg/mL Novolog-Det: 2 Insulin Detemir - T Target Compound 444944 2360911  6.02
19 19 @  MSIA_Human_N-D_11072016_120 Cal Std 4 Plasma 360 pg/mL Novolog-Det: 3 Insulin Porcine - RT out of range,Out of range  T1 Internal Standard 166606 872575 423
20 " 20 ? @  MSIA Human_N-D_11072016_121 Cal Std s Plasma 720 pg/mL Novolog-Det:
21 2 @  MSIA Human_N-D_11072016_122 Cal Std s Plasma 720 pg/mL Novolog-Det|
22 22 @  MSIA Human_N-D_11072016_123 Cal Std 6 Plasma 2880 pg/m Novolog-Det| =
23 23 @  MSIA_Human_N-D_11072016_124 Cal Std 6 Plasma 2880 pg/m Novolog-Det
< [ i ) B < [ n >
| Compound Deta - ~ 7 x|
(=)< ]](smo (= )¢ | [Cotiretion curve = == -
Insulin Detemir
Insulin Detemirm/z: 1133.9660,1184.1664,1184.3663 Insulin Porcine RT: 3.95 | MSIA_Human_N-D_11072016_121 = 11 > ¥ = 9.1136-4X - 4.4240-2; RAZ: 0 9930: Origin: Ignore; W: 1/X2; Area
RT: 395
AA: 872575 10
= A 166508 -
g SN: 101451.79
S100.
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3 so. =
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[ e A MU R e b na an A as ne Ra R e ne ne) RT(min)
55 : &5 70 m/z 1156.1337.1156.3341.1156.5344 2
RT(min)
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Chromatographic Separation — Vanquish UPHLC

* Fully Biocompatible System

« 1500 Bar Pump A\
m’ P}"\:—:'}“\

Vanquish Charger -'&i ¥ v .\ \l J( , /T‘

* New sealing system for
higher up time

« Charger Module for
Increased Sample Capacity

 Fingertight check valves
and Viper technology
provide tool free
maintenance




Chromatographic Separation — Vanquish UPHLC

* Mobile Phase A — Water w/ 0.1% FA
» Mobile Phase B — ACN w/ 0.1% FA
* Flow Rate 200 uL/min

* Column Temp 60C

* Injection Volume 35 — 70uL

* Gradient 5 to 50% B over 5 minutes
e Column: ProSwift RP-4H 1 x 250mm

10 SCIENTIFIC



High Resolution Accurate Mass — Q Exactive

BioPharma Option

Q Exactive HF

Ultra High Field Orbitrap
analyzer
O S Q ExaCt!ve & * Mass Range m/z 50 - 6000
Z Q Exactive Focus Q Exactive Plus . vass scoroy <t
S . *  Orbitrap analyzer +  Max. Mass Resolution
o * Orbitrap analyzer +Mass Range m/z 50 - 6000 >240,000
8 *  Mass Range m/z 50 - 3000 «  Mass Accuracy <1ppm +  Scan speed up to 18Hz MS and
ﬁ © lEERsErEey St + Max. Mass Resolution MSMS
o * Max. Mass Resolution >70,000 >140,000 »  Spectral Multiplexing
+ Scan speed up to 12Hz MS and «  Scan speed up to 12Hz MS «  AQT & AABG
12 Hz MS/MS d MS/MS . q
. +  Optional Intact Protein Mode

» Polari itchi
olartty switching » Spectral Multiplexing

* Top3 ddvis2 + AQT & AABG (QE Plus only)

» SIM Multiplexing . .
. Refined workflows that * Optional Intact Protein Mode
e e and Enhanced Resolution

optimal for routine laboratories (280K) for QE Plus only

Added VALUE for Customer

ThermoFisher
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Three Types of Quantitative Analyses

* Full MS
 Selectivity comes through resolution
« Parent mass sensitivity, but limited by background m

* Minimal method development J

* SIM
+ Selectivity comes through resolution

 Ultimate sensitivity

* Interference reduction through quad isolation

* Very little optimization needed

° PRM

 Highest level of selectivity (resolution & transition)

* Full MS/MS spectrum acquired in a single scan

» Choose transitions to quantitate on post-acquisition

12



Full Scan HRAM MS of Charge States and Isotopes

T: FTMS + p ESI Full ms [200.00-2000.00]

1162.3361
R=32206  1162.5359
Insulin_Human_tMS2_1 #1428-1445 RT: 11.64-11.72 AV: 3 NL: 7.42E8 100 #5 R=32402
T: FTMS + p NSI Full ms [500.00-2000.00] z5
9628=.E7;8 90 11621356 1162.7361
100 1162.33 e R=32702
z=5 - z=5
80 z=5
95
90 70
60
85 1162.9360
. R=32302
0] Humulin S 50 Res20s z5
=5 1163.1372
53 Precursor MS 40 Re32302
i
70 %
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65 1161.7349 °
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60 z=5 z
3 10
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g 0
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1452.92
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Full Scan Analysis — Results

Full Scan Quantitation Results for Insulin Glargine and Insulin Glulisine

s":)ﬁ‘;"c ‘ (5:3:\::33) Stdev %CV ‘ Accuracy
0 742 1.02
75 10.56 095 | 9.04% | 40.80%
15 16378 142 | 846% | 11.87%
30 28.96 112 | 385% | -3.46%
60 58.41 161 | 275% | -2.66%
120 11593 196 | 169% | -3.39%
240 23265 280 | 120% | -3.06%
480 473.25 1441 | 3.04% 1.41%
960 963.31 647 | 0.67% 0.34%

Calibration Curve Results

Mean
(3 controls | Stdevp %CV
(PM) x 5-curves)

50.00 51.21 1.33 3%

STD Conc

Accuracy

2.43%

Intra-Day Reproducibility

STD Conc | ,, Mean

(pM) X 5-curves)

50.00 51.07 0.81 2%

(3 controls | Stdevp %CV

Accuracy

2.15%

Inter-Day Reproducibility

Spike
Sample | Conc.
(pM)
Neat 1 43.79
Neat2 | 0.00 | 4559 | 44.59
Neat 3 4438
Low 1 65.08
low2 | 1950 | 6365 | 64.11 19.52 100.12%
Low 3 63.61
Medium 1 24119
Medium 2 | 199.50 | 239.80 | 237.56 19297 | 96.73%
Medium 3 231.70
High 1 960.91
High2 |919.50| 905.35 | 928.63 884.05 | 96.14%
High 3 919.64
Spike and Recovery Study

« LOQ = 90pg/mL
- Simplified Data Acquisition

« Comprehensive Coverage
- Large Injection Volume

14

App Note: The MSIA Insulin Workflow, Eric E. Niederkofler, Thermo Fisher Scientific, Tempe, AZ
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Sensitivity Improvement — SIM Analysis

Insulin_Human_tMS2_1 #1428-1445 RT: 11.64-11.72 AV: 3 NL: 7.42E8
T: FTMS + p NSI Full ms [500.00-2000.00]
968.78

100 z=5 1162.33

95 i
90
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80
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70
65
60
55

50
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o
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Glulisine at 25 pg/mL (4.3 pM

Glulisine 35uL Injection Volume

100
90-
80-
70
60-
50
40-
30
20
10

l 27442 g 9468 35284 38546 37182 kwm 53397 55670 57052 59013 f&/uwﬂﬂ.m\

42359

6.4139

6.5922 67883 70424 74212 79249 81656 85534 88565

SN W s D N @O

4.2082

5.6604

27085 p 7888 35181 35922 36662 44152 48151 53038

57317 g1641 64850
6.9664

7.4567 7.6662 7.8623 8.2451 8.7598

100
90
80
70
60
50
40
30
20
10

5.7364

63782
64362

5.6963 || 5.7

6.4852
5.3174 | 6.6100

36404 4.7969 5.0635

27531 32681 /35814 © " 38089 4.2359

7.1137 74168 787
1137 74168 8.0096
A [754 2 84197 g5311

4.1301
41087,

55891
5.5757)

| 4.1854

| 4.2082
36875 42499 4.6605

27487 32479 35869

6.4137

5.7228
6.6277

67970 7.0734
7.4745 75993

7.9693 8.2940 84661 8.9670

100
90-
80-
70
60-
50
40
30
20

4.2025

S70% o7
5.6205

53397 54779

6.4005
32574 3.5920 3.8622 44556 4 5356 5-3}“% 69354 75238 79517 83528 8.9635

3

AN W s g N ® O

41763

44365
3.0506 3.3012 36293 4.0447 47938

6.3914

7.3809 76707 80050 3836 85329

55 60 65
Time (min)

35 40 45 50 70 75 80 85 9

SN W s N® oD

30 35 40

55

60 75 80

Time (min)

6.5

Glulisine Plasma Blank

Glulisine at 25 pg/mL
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Insulin Glulisine at 25pg/mL

Compounds ~ 1 | [Sample Results %LDiff %RSD % CV v
g8 Flac Compound RT &#Cm Sample Name Excluded RT Area ISTD Response Sample Type 1 Level Calculated Amt Theoretical Amt m/z (Delta Flags ||
A Aa - Aa Aa - Aa S Aa - 4 A v Aa v Aa v Aa - Aa v Aa - Aa - Aa -
1 Insulin Glargine ~ 4.00 1 Plasma 25pg/mL ] 416 63298 1646240 q al Std 1 24.160 25,000 -5395 (ppm) ]
2 Insulin Glylisine  4.16 2__Plasma 25 pa/mL ] 416 78419 1860904 i -3.36 6.82 648 al Std 1 26610 25.000 22253 (ppm) -~
3 msuinvfinsulin Glulisine # 798 RT 4.18 NL: 6.96E+04 pr) |
4 Insulin Pof m) - 3
m) -
100+ 1165.5369 4 by
- 1165.3356 - \— by
90_ m) - LY
- ” 1165.7361 '“; :
_ m,
80_ m) -
1 m) -
70_ pm) -
= - pm) ~
‘@
2 60 1164.9305 m M
2 \ om) .
S ] m) -
s 50— 1164.7229 | w
R - ___I=
! K . 1166.2933 !
Compound Details 3 40_ 'l E]vE‘J] X
Exomiicol = 1164.5195 )
- i 11659314 1166.1388 |
Insulin Glulisinem/z: 30_ \ 5 II
|
20— 1166.3447 ./
1004 .
= ]
I \ } )| ) W
§ 60 _
g ] 04— T T T T T T T — T T T T T T T T T
® 40 11645 1165.0 11655 1166.0 1166.5
20 miz
G_ Wb | 34 36 38 4.0 4.2 a4 45 48 50 52
I | RT(min)
35 4'°RT i) 45 50 m/z: 1156.1337.1156,3341 1156.5344
m/z 1165.3362,1165.5365,1165.7368 - :pa_ T;gii% e
ApexRT: 418 LeftRT: 402 RightRT: 4.21 - rea: 2 oo 1se0 | z000 2800 3000

17 ThermoFisher
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Mass Accuracy — Glulisine at 25 pg/mL

Mass Tolerance = 50 ppm

Mass Tolerance = 25 ppm

Mass Tolerance = 5 ppm

Mass Tolerance = 50 ppm

Mass Tolerance = 25 ppm

— T — T — O
R 953 95
909 90 904
s7ee
o5 = =
804 804 64092 805
P 26328 6.4092 | 6.4672 75 "
704 26506 70 57184 709
5 saare
657 26239 65 o
asess
El ]
60- | 57362 e
26863
553 5673 555 554
s0] 26996 50 R (V) 50
pr=| 453 454 57228
| 52407 aa0n ssest
El ]
40; 40 5.673¢
El w3
2 a5 408z 66217
303 309 RE| 41854 55757
2zt
El seann =
2 =] om0 s1gos
o o 2]
55001 o sasma
154 25082 53350 159 26372
o] sasis
109 52994 67703 105 25704
% - 7.7643 41087 77331 36875 52459
. 1664 52637 67970 72205 75508 = a6 7804 e i ass05 i
si% 27307 v s2us0 2size iy I
. 2o ssors 3/ \IE g des 3135 25028 ||| 30 35550 36397 42810 47458 T8 01595 54510 o L0 peip sl lose | Wem Mt 1]
o R 20 25 30 35 50 55 60
s gy T ) 13 T 7 7 o () 7% g g % i : 5 T ) 3y 7 7 ) s AN
e (i) ime rin)
RT:4.1664 AA:51022 RT:4.1301
. a 5528 100 o e
955 * =
905 « o3
85] 59 5]
80 804 809
755 ] 7]
o o] =
655 655 659
603 604 603
s 55 53
504 5 “q
= ] =
0] ] ]
35 35y 359
303 309 30
=
2] 2]
=
204 204
H 3
E =
o] RT:42553 RT:4.3459
03 10 i
El
E E
| g L (ARt A aax™aaa iy
il L L | I I | il ' | | I L LT il I | I | il AL Ty o | bs | sho || abs | 4o | abs | 4i0 | ais | ek | abs | 4ho | a5 ek | 4k | 4k
F1 N S MY S S A A P I S A P A sho | abs | b0 b5 | abo | abs |4k P S S S A A Tina )

o s
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Insulin Glargine at 45pg/mL

‘ Compounds v I | Sample Results v 3
‘@ Flac Compound RT g0m Sample Name Excluded RT Area ISTD Response %Diff %RSD % CV Sample Type 1 Level Calculated Amt Theoretical Amt m/z (Delta Flags ‘
A ma v o Aa v 2 a v oM v A v My oM v om v - =
1 Insulin Glargine ~ 4.00 3 Plasma 45 pg/mlL ] 400 33787 1507235 fa v | fa v ) A v Cal Std 2 43311 45,000 -1711 (ppm) ]
2 Insulin Glulisine  4.16 4 Plasma 45 pg/mL ] 4.00 36734 1547609 -3.75 3.78 404 Cal Std 2 45,689 45.000 16398 (ppm) ]
3 Insulin Human 417 5  Plasma 90 pg/mL ] 4.00 93194 1801064 Cal Std 3 96.170 90.000 11367 (ppm) ~
4 Insulin Porcine 422 6  Plasma 90 pg/mL ] 400 96924 2116239 153 3.78 4.04 Cal Std 3 85457 90.000 1.0361 (ppm) ~
7 Plasma 360 pg/mL ] 400 350574 1679093 6.86 834 862 Cal Std 4 379.221 360.000 -.0705 (ppm) L I
8  Plasma 360 pg/mL ] 400 411790 1961151 Cal Std 4 381.358 360.000 -.0705 (ppm) ]
9 Plasma 720 pg/mL ] 400 767259 1866508 -5.05 8.34 862 Cal Std 5 743.802 720.000 .8349 (ppm) -
10  Plasma 720 pg/mL ] 400 824553 2107094 5.34 0.40 0.40 Cal Std 5 708.215 720.000 -.0705 (ppm) o]
11 Plasma 2880 pg/mL ] 400 3501628 2352782 Cal Std 6 2685.360 2880.000 8349 (ppm) | I
12 Plasma 2880 pg/mL ] 400 4501775 3052812 593 040 040 Cal Std 6 2713.875 2880.000 6337 (ppm) ]
13 Plasma Blank w/IS 400 1041 1570049 331 347 348 Matrix Blank 4103 N/A N/A L]
14 Plasma Blank w/IS 400 949 1659405 164 347 348 Matrix Blank 3939 N/A -29880 (ppm) ™
15 Plasma 130 pg/mL 400 113209 1488113 - = - QCstd 1 140.025 135.000 -11771 (ppm) ™
16  Plasma 130 pg/mL 400 127429 1681773 -6.76 0.75 0.75 QCstd 1 139.474 135.000 11367 (ppm) -
17 Plasma 130 pg/mL 400 131746 1692763 577 075 075 QCstd 1 143.184 135.000 4325 (ppm) -
18  Plasma 130 pg/mL 400 139007 1917446 : : ' QCstd 1 133572 135.000 .1307 (ppm) -
19 Plasma 130 pg/ml 400 125708 1615905 N/A N/A N/A QC Std 1 143122 135.000 -4729 (ppm) -
20  Plasma 130 pg/mL 400 140560 1825469 N/A N/A N/A QC Std 1 141690 135.000 45573 (ppm) -
< | m | [P« [ m ] »
‘Compound Details ) 3.72 256 261 v I x|
=)(x][lsr0 > 331 256 261 on Cuve =)
. . Insulin Gl
Insulin Glarginem/z: 1213.3724,1213.5728,1213.7731 Insulln Porcine RT: 4.21 | MSIA_Human_L-A_11042016_108 | 6,06 256 261 Y = 5.5486-4X - 1.613¢-3; RA2: 0.9955, Origin: Ignore: W: 1/X"2; Area
- RT 4.2
RT 392 i -1.06 2.56 261
m; (353?37 2H: 22271
. SN: 1452,
o SN- 7628.11 100+ 6.02 256 261
90
= § #0] 496 256 261
2 a0 £ 707
= 2 60-] .
g 60 ﬁ 505 E
o
3 407 8
T 40 30 z
20
20 10]
0 e B LA E W Sy o e = ey e e e T
34 36 38 4.0 a2 a4 46 a8 50 52
0 RT(min)
30 35 40 45 m/z 1156.1337.1156.3341.1156.5344
RT(min)
m/z:1213.3724,1213.57281213.7731 - ApexRT: 4.21 o
ApexRT: 392  LeftRT: 382  RightRT: 4.05 - Area: 1507235 2
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Insulin Aspart at 25pg/mL

Compounds ~ 1 | /Sample Results %Diff %RSD % CV v
g8 Fla Compound RT 0@ Sample Name Excluded RT Area ISTD Response Response R: imple Type Level Calculated Amt Theoretical Amt m/z (Delta s =l
A pa - A2 ha - ha a v A - ha A v A v A v v om v ha - Aa v
1 Insulin Aspart 414 1 Plasma 25 pg/mL ] 414 61757 2135749 0.029 737 5.90 5.62 Std 1 23157 25,000 Aa v L]
2 Insulin Detemir ~ 6.02 2 Plasma 25 pg/ml @ 414 75924 2425035 0031 Std 1 25172 25,000 5346 (ppm) L]
3 Insulin Porcine 4.3 3 Plasma45 pg/mlL ] 414 85967 1545138 0.056 069 5.90 562 Std 2 45,663 45000 (PP L]
4 Plasma 45 pg/mL m 414 98464 1706675 0.058 147 263 257 Std 2 47395 45.000 22101 (ppm) w
5 Plasma 90 pg/mlL ] 414 203126 1770168 0115 532 263 257 Std 3 95451 9% 3.6761 (ppm) ™
6  Plasma 90 pg/mL ] 414 211285 1905569 0111 Std 3 92190 90000 26068 L]
7 Plasma 360 pg/mL ] 414 601041 1303163 0461 6.06 246 243 Std 4 387.266 360.000 e (PPm)
8  Plasma 360 pg/mL ] 414 576190 1288564 0447 243 246 243 Std 4 375424 360.000 -0937 (ppm) ® [T
9 Plasma 720 pg/mL ] 414 734494 872575 0.842 757 220 219 Std 5 707.776 720.000 -1984 (ppm) L]
10 Plasma 720 pg/mL o] 414 818133 975822 0838 Std 5 704,954 720.000 ' L]
11 Plasma 2880 pg/mlL ] 414 2088803 947940 3153 4.28 2.20 219 Std 6 2654474 2880.000 4299 (ppm) w=
12 Plasma 2880 pg/mL B 414 3023332 969537 3.118 -1.70 0.28 0.28 Std 6 2625.234 2880.000 6394 (ppm) [ ]
13 Plasma Blank w/IS 414 605 2157118 0.000 trix Blank -0.961 N/A [
-2.09 0.28 0.28
14 Plasma Blank w/S 414 2097 2040748 0.001 trix Blank -0332 N/A -4078 (ppm) o
15  Plasma 130 pg/mL 414 267483 1680212 0158 -7.83 078 078 Std 1 132172 135.000 6394 (ppm) ™
16  Plasma 130 pg/mL 414 285523 1773428 0.161 -8.85 0.78 0.78 Std 1 134,406 135.000 7441 (ppm) LI
17 Plasma 130 pg/mL 414 189724 1170025 0162 N/A N/A N/A Std 1 135378 135.000 ’ P L]
18  Plasma 130 pg/mL 414 196175 1232519 0159 Std 1 132.861 135.000 11629 (ppm) =
10 Diacans 19N mnmfeal A4 100102 1740908 nicn N/A N/A N/A Ced 1 122477 128 nan [} T
« m ||« [ m ] N/A »
= -2.09 093 0.92 —
Compound Details - — —— — 22507 L D |
Quan Peak - (=)x][s ~) Insulin Aspart #: 789 RT. 4.14 NL: 1.09E+04
Insulin Aspartm/z: 1165.7307,1165.9310,1166.1315 Insuln Porcine RT: 423 | 100 1165.9307
RT: 4.11 e 1166.1313
AA 61757
AH: 11661 90
SN: 196.29 1009 -
100+ . 30-
g a0 2507 | 1165.7350
£ ] § s0.] 704 .' 1166.5289
2 g0 i g " 11655262 | Il
s 4 404 | 1166.3315
€ 4] ] § 60+ [
] 204 c .
. ] o 50- |' 1166.7289
b Ot = . \
3.4 EX B I
0- P -
32 34 26 38 40 42 44 46 48 50 g 40
RT(min) - 1167.1318
m/z 1165.7307,1165.9310,1166.1315 - :pex gg;g 30 .'
ApexRT: 411  LeftRT: 405  RightRT: 4.24 - rea: .
o0 1164.8795 | 1167.3309 |
i / 1166.9336 | =
A A \fj WA AA
Ao A A
: LIS LI B B B N N BN B B NN S B B B N BEL BEL B B N B L B -
1165.0 1165.5 1166.0 1166.5 1167.0
m/z
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Insulin Detemir at 180pg/mL

Compounds v 1 | Sample Results >3
g8 Flag Compound RT [=z/mc] Sample Name Excluded RT Area ISTD Response %L Diff %RSD % CV Sample T Level Calculated Amt Theoretical Amt m/z (Delta Flags *
A e v o s A2 v A2 A v A - r A v A v o v A v s -
n Aa v Aa v Aa v
1 Insulin Aspart 414 3 Plasma 180 pg/mL O 602 193319 1545138 = o S Cal Std 2 185.844 180.000 -0487 (ppm) -
2 Insulin Detemir ~ 6.02 4 Plasma 180 pg/mL O 602 196470 1706675 325 430 5.88 Cal Std 2 174.875 180.000 -1.9045 (ppm) -
3 Insulin Porcine  4.23 5 Plasma 360 pg/mlL O 602 490056 1770168 285 430 588 Cal Std 3 352344 360.000 47972 (ppm) ]
6  Plasma 360pg/mL =] 602 520654 1905569 ’ ’ ’ Cal Std 3 353561 360.000 -1.0797 (ppm) -
7 Plasma 1440 pg/mL ] 602 1852374 1303163 -213 0.24 0.28 Cal Std 4 1608.390 1440.000 7762 (ppm) L
8  Plasma 1440 pg/mL ] 6.02 1711991 1288564 -179 0.24 0.28 Cal Std 4 1506.510 1440.000 -4611 (ppm) -
9 Plasma 2880 pg/mL O 602 2360911 872575 A a7 Cal Std 5 3017.664 2880.000 -7704 (ppm) -
10  Plasma 2880 pg/mL O 602 2241929 975822 11.69 63 77 Cal Std 5 2569.717 2880.000 3637 (ppm) ]
11 Plasma 11520 pg/mL ] 602 10005278 947940 462 463 477 Cal Std 6 11630.960 11520.000 .9824 (ppm) .
12 Plasma 11520 pg/mL O 602 9344749 969537 478 1134 11.54 Cal Std 6 10625.333 11520.000 5700 (ppm) -
13 Plasma Blank w/IS 602  N/F 2157118 Matrix Blank N/F N/A N/F -
14 Plasma Blank w/IS 6.02 7241 2040748 -10.77 1134 1154 Matrix Blank 52442 N/A -3.2449 (ppm) -
15  Plasma 520 pg/mL 602 784668 1689212 0.96 6.39 6.42 QC std QC1 558.292 N/A 2606 (ppm) -
16  Plasma 520 pg/mL 602 806866 1773428 777 639 6.42 QCstd QC1 547.822 N/A 2606 (ppm) -
17  Plasma 520 pg/mL 602 494308 1170025 : ’ QC std QC1 512.159 N/A 7762 (ppm) -
18 Plasma 520 pg/mL 602 504993 1232519 N/A N/A N/A QC Std Qc1 498164 N/A 9824 (ppm) -
19 Plasma 520 pg/mL 602 539152 1248205 N/A N/A N/A QCstd QC1 522,545 N/A 0544 (ppm) -
20 Plasma 520 pg/ml 602 625763 1320281 QC Std QC1 568.656 N/A 9824 (ppm) o b
[ 0.00 5.21 573
< | ] | K [ m ]
Compound Details § 0.00 521 573 v I X
Quan Peak v E]E] 1STD v 0.00 5.21 573 urve v E][Z] -
. . | lin Dete
Insulin Detemirmz: 1183.9660,1184.1664,1184.2668 Insulin Porcine RT: 4.25 | MSIA_Human_N-D_11072016_109 0.00 521 5.73 ¥ = 9.1136-4X - 4.4240-2; RA2: 0.9930: Origin: Ignores W: 1/X/2; Area
- RT:4.25
}F& ?.33319 - 0.00 5.21 573
- AH: 240068
AH: 42192 o SN: 8286.69 0.00 5.21 573 -
SN: 163.75 1007
100+ 0]
= N
g 80 £ 70 |
E 1 2 60] R 7
g o £ o]
S - 40 .
g ] g
= 40 30 z 5]
1 20] 4]
20 10 J
] 04 34
T T T T T T T L T T =T T 4 T T T T
34 36 38 4.0 42 44 a6 48 50 52 b (]
0~ RT(min) 2]
55 60 63 70 m/z 1156.1337.1156,3341.1156.5344 1
RT(min) 1
m/z: 1183.9660,1184.1664,1184.3668 - :pex 5;;12558 ol
4 2 i % - rea:
FrpzlnEhs  lepls ses  [Euls G = 0 2000 4000 6000 8000 10000 12000 -




Insulin Human Endogenous _Ext Curve (Glargine) TF

Compounds ~ 1 | [Sample Results v
- - <0 . Calculated Amt ' )
&8 Flag Compound RT gm Sample Name Excluded RT Area ISTD Response Response Ratio %Diff %RSD % CV Sample Typ Theoretical Amt m/z (Delta Flags
fa sa v o s A2 v A2 A v s v e v A v A v A v A2 As - A2 v v -
1 Insulin Glargine ~ 4.00 3 Plasma 720 pg/mL ] 417 926404 1866508 0496 00 . N/F .5093 (ppm) -~
2 Insulin Glulisine ~ 4.16 4 Plasma 720 pg/mL O 417 1040077 2107094 0494 049 ‘ :V — 5 . 4% 897.478 N/F 6143 (ppm) -~
3 Insulin Human 417 5 Plasma 360 pg/mL O 417 805014 1679093 0479 04 N/F 7194 (ppm) -~
4 Insulin Porcine 422 6  Plasma 360 pg/mL O 417 974498 1961151 0497 0.00 N/A N/A Cal Std 892571 N/F -0158 (ppm) LI
7 Plasma 90 pg/mL O 417 833540 1801064 0463 0.00 N/A N/A Cal Std 867.024 N/F 0892 (ppm) L]
8  Plasma 90 pg/mL =] 417 1000838 2116239 0473 0.00 N/A N/A Cal Std e N/F -4359 (ppm) L]
9 Plasma 45 pg/mL O 417 685642 1507235 0455 0.00 N/A N/A Cal Std 898.507 N/F 11394 (ppm) -~
10  Plasma 45 pg/mL O 417 710757 1547609 0459 0.00 N/A N/A Cal Std N/F 11942 (ppm) ]
H T B E] 417 789529 1646240 0480 0.00 N/A N/A Cal Std 837.052 N/F 0892 (ppm) L]
12 Plasma 25 pg/mL O 417 855736 1860904 0460 0.00 N/A N/A Cal Std 7 N/F -0158 (ppm) ]
13 Plasma 130 pg/mL 417 703594 1488113 0473 0.00 116 862 QCstd 855.30 N/F 9294 (ppm) -
14 Plasma 130 pg/mL 417 791868 1681773 0471 0.00 116 862 QCstd 822.807 N/F 8244 (ppm) -
15 Plasma 130 pg/mL 417 782465 1692763 0462 0.00 116 862 QCstd N/F -5409 (ppm) L]
16  Plasma 130 pg/mL 417 896837 1917446 0468 0.00 116 862 QC std 830.667 N/F 7194 (ppm) -
17 Plasma 130 pg/mL 417 772991 1615905 0478 0.00 116 862 QCstd N/F 8244 (ppm) -
18  Plasma 130 pg/mlL 417 864314 1825469 0473 0.00 116 862 QCstd 867.315 N/F 14545 (ppm) -
19 Plasma Blank w/IS 417 754892 1570049 0481 N/A N/A N/A Matrix Blank 831726 N/A 6143 (ppm) -
20  Plasma Blank w/IS 417 774459 1659405 0467 N/A N/A N/A Matrix Blank . N/A .7194 (ppm) ] -
« | n ] K [ m ] 855.085 »
[Compound Details nsulin Human #: 733 851 559
Peak T X . .
Quan Peal v (=](x][ssmo - (=)x] 100, 11563345 I
Insulin Humanmiz: 1162.3362,1162.5366,1162.7369 : ’ <11 | b 1156.5 %
Insulin Porcine RT: 4.20 | MSIA_Human_L-A_11042016_106 90 836_038 1165.3361
RT: 4.17 RT:4.20 i 1165.7358
A 739529 Ak 1646240 30 1156/ 845.920 16
. SN: 2461.98 T
. SN- 1063.98 oo 70 865.097
a 90-] _
B £ 80 % 60— 1
2 w0 % 70 5 856.284 52,3370 1165.9369
2 N 2 70 € B
£ 2 60 @ 50+ 869,501 1162.5366
2 60 & 5o s o] : 56| 11162.7372 1166.1362
k| ] ] o 40 — —
2 o] o 1 11844089 :
] 207 3°j 1164.7335
204 10] 204 1157.3359 1161.7321 \ 1166.3372
0. = e E
0 N N T34 3 38 40 42 44 46 48 50 52 10 T 1157.5359 1166.5360
R B L B L B B B E B B B N B B B B RT(min) . ﬁ n11581420 J n
35 40 45 50 ) i 8. 1159.5326
RT(min) m/z: 1156.1337.1156.3341 1156.5344 oLl m Lo asand T Ll AU‘M i “. X
m/z: 1162.3362,1162.5366,1162.7369 - ApexRT: 4.20 - 1156 1158 1160 1162 1164 1166
ApexRT: 417  LeftRT: 402  RightRT: 4.36 - Area: 1646240 < m/z

22 Thevis M, et al., Anal. Chem., 2005, 77 (11), pp 3579-3585 ThermoFisher



Summary Table

Full Scan (500-2000 m/z)

Insulin Analog |Conc. Range pg/mL|Conc. Range pM | Linear Fit (1/x%)| Mean QC Accuracy (n=6)
Insulin Glulisine 90-5,720 15-960 0.9943 103.7

Insulin Glargine 90-5,720 15 - 960 0.9955 102.2

SIM

Insulin Analog | Conc. Range pg/mL | Conc. Range pM | Linear Fit (1/x2) | Mean QC Accuracy (n=6)
Insulin Glulisine 25 - 2,880 4.3 -496 0.9943 103.7

Insulin Glargine 25 -2,880 4.3 - 496 0.9955 102.2

Insulin Aspart 45 - 2,88 7.7 - 496 0.9947 98.7

Insulin Detemir 180-11,520 30-1,986 0.9930 98.8

4 B

\_ J
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Insulin Lispro and Insulin Endogenous

Humalog®

‘B Chain’- 30aa

Insulin Lispro, Exact Mass — 5803.6371

1162.3362 > 217.1182

" 575 NL 71863
Miz= 217 11412171200 F: FTMS + p
ES! Full ms2 1161.73@hcd35.00
0 [150.00-5955.00] MS Samplebix_2
0 % N 6.14E3
100 ' »
Miz= 226.1541-226.1586 F: FTMS + p
ES! Full ms2 1161.73@hcd35.00
0 [150.00-5955.00] MS SampieMix_2
0I|IIII|IIII|[lII|lIII|IllI]IIII|IllI|IIIl|II

3 4 5 6 7 8 9 10 1

Human Insulin

‘B Chain’- 30aa

Insulin Human, Exact Mass — 5803.6371

1162.3362 - 226.1548

- PRM
« Simultaneous Fragment Collection
* Normalized Collision Energy
 Additional Noise Reduction

24

App Note: The MSIA Insulin Workflow the Comprehensive Identification and Analysis of Isobaric
Insulilns, Eric E. Niederkofler, Thermo Fisher Scientific, Tempe, AZ

ThermoFisher
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PRM — SRM-like Quantitation

HCD cell

m/z
- Simultaneous detection of all fragment ions

» Specificity from extracting narrow mass tolerances around fragment ions
« Sensitivity from summing the areas of multiple transitions

Intensity

Orbitrap

25



Insulin Lispro at 45pg/mL — PRM

nsulin Lispro # 256 RT: 4.15 NL: 6.9E+03
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e
T T T
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*
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Summary Table

Insulin Analog |Conc. Range pg/mL|Conc. Range pM | Linear Fit (1/x?) | Mean QC Accuracy (n=6)
Insulin Glulisine 25-2,880 4.3 - 496 0.9943 103.7
Insulin Glargine 25-2,880 4.3 -496 0.9955 102.2
Insulin Aspart 45 - 2,880 7.7 - 496 0.9947 98.7
Insulin Detemir 180-11,520 30-1,986 0.9930 98.8
Insulin Lispro 45 - 2,880 7.7 - 496 0.9917 103.9

27



» Automated Sample Preparation

* Optimized Protocol
« Minimized Reagent Prep

« Robust Chromatographic Separation
« Simple LC Operation
* Robust Column Performance

* Flexible HRAM Operation
e Full Scan, SIM, PRM

» High Sensitivity for Insulin Analogs
* Low pg/mL LOQ

28 SCIENTIFIC
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