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Figure 1. Trastuzumab (Herceptin® MW 148,000
Light Chain:

(C1032H1603N277033536)

Heavy Chain:

(C2192H3387N5830671S 16)

WORKFLOW OVERVIEW
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[ Spiking of *C'°N-isotopically labeled extended peptides
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METHODS

Sample Preparation
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LC/MS Conditions

1D LC-SRM
System :ACQUITY UPLC® I-Class (Waters)
Column :ACQUITY UPLC BEH300 C18,
2.1 x 150 mm, 1.7 um
Column temp. :35C
Flow rate :0.3 mL/min.
Gradient 1(A) 0.1% (v/v) formic acid in water
(B) 0.1% (v/v) formic acid in acetonitrile
linear gradient from 0 to 35% B in 10min
2D LC-SRM
System :ACQUITY UPLC I-Class 2D (Waters)
FERNILBLUSEEE Fig.2 B8
pH (C&ZBIRMEZLEFI A LS/ 48 2D AV DICINRTF RES B
SRM Assay
System :Xevo® TQ-S tandem quadrupole mass spectrometers (Waters)
ESI potential : 3.5 kv
Source 1120 C
MS1/MS2 IW : 0.75Da(FWHM)

High pH separation (pH 10.0)
A: 20 mM ammonium formate
B: 20 mM ammonium formate in 90% ACN

[ - XBridge C18
——] 186003118 } A
100
wmin 1.0 x50 mm,
2.5 um
-.
BEH300 C18

o { 186003685 wm== TQ-S MS

uL/min 2.1 x50 mm,
1.7 ym

5 min
gradient
separation
at pH 10

w pH separation (pH 2.5)
1 0.1% FA
: 0.1% FA in ACN

Fast analyte
transfer:
0.3 min

186003685 === TQ-S MS

300 pL/min

5 min
gradient
separation
at pH 2.5

—] 186003118 } C
'F\ - ‘
3-. { 186003685 === TQ-S MS

i 300 pl/min
Time Range Valve Position Analyte undergoes
0-6.6 min 1 high pH RP separation
6.6 - 6.9 min 2 transfer from 1 D to 2D
6.9 - 14 min 1 low pH RP separation

Figure 2: Heart cut configuration for 2-dimensional chromatogra-
phy: (A) Sample loading and first dimension separation under
basic conditions (pH 10.0); (B) Analyte transfer from the first di-
mension to the second dimension; (C) Separation in the second
dimension under acidic conditions at pH 2.5.

First Dimension separation (pH=10):
Column (P/N 186003118): XBridge Cig, 1.0 X 50 mm, 2.5 pym particles,
operated at 100 pL/min, kept at 35 °C
Mobile phases: 20 mM ammonium formate in water (Solvent A)
20 mM ammonium formate in 90% ACN (Solvent B)
Gradient profile: from 0 to 40% B over 5 min
Second Dimension separation (pH=2.5):
Column (P/N 186003685): BEH300, 2.1 x 50 mm, 1.7 pm particles,
Mobile phases: 0.1% formic acid in water (Eluent A)
0.1% FA in ACN (Eluent B)
Gradient profile: from 0 to 30% B in 5 min (starts 7 min after inj.).

RESULTS

Trypsin Digestion Optimization

Digestion Efficiency

B native peptide
B 13CI5N peptide

100

90

80

70

60

50

40

30

20
10 20 30 50 100
Protein to trypsin ratio

Figure 3. Protein to trypsin ratio optimization. Five digestion ra-
tios (1:10, 1:20, 1:30, 1:50 and 1:100) were investigated for 25
nM trastuzumab and 25 nM **C**N-isotopically labeled peptides
digested in human serum. The samples were digested overnight
(16h) with Sigma trypsin (cat no T-6567) at 37 °C.
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Figure 4. Effect of incubation time on digestion efficiency. Trastu-
zumab (25 nM) and **C'°N-isotopically labeled peptides (25 nM)

were digested in serum for 15 min, 30 min, 1h, 3h, 6h and 16 h

(overnight) with Sigma trypsin (cat no T-6567) at 37 °C.
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Figure 5. Reproducibility of trypsin digestion. Serum was spiked
with 5 nM trastuzumab and 5 nM *3*C**N-isotopically labeled pep-
tides and digested overnight (16 h) with Sigma trypsin (T-6567) at
37 °C. The RSD % for the *2C/'3C peptide ratio was better than 6%.

2D LC-SRM Assay

e

0.1nM
trastuzumab digest

50 nM l
Figure 6. Linearity of the 2D-SRM assay. Four digest concentrations covering a
dynamic range of 500 fold (0.1 to 50 nM trastuzumab) were prepared in 20

mM ammonium formate (pH 10) and analyzed in replicate (n=4). The RSD for
this assay was better than 2%.
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Figure 7. RADAR monitoring of SPE-cleaned samples. (A) 1D LC-SRM separa-
tion under acidic conditions (pH 2.5); (B) 2D LC-SRM separation with heart
cutting. The sample was prepared by spiking a trastuzumab digest (5 nM tras-
tuzumab and 10 nM **C**N peptides) into SPE-cleaned human serum digest.
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Figure 8. Reproducibility of the 2D LC-SRM assay in the presence of the serum
digest. A sample containing 5 nM trastuzumab and 10 nM 3C'°N peptides was
spiked into SPE-cleaned human serum digest. Peak area RSD was better than

5.0%.
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Figure 9. Evaluation of signal suppression. Comparison of average peak areas
recorded for the endogenous and isotopically labeled trastuzumab peptide
FTISADTSK in the absence/presence of the serum digest matrix. A sample con-
taining 5 nM trastuzumab digest and 10 nM *C'°N peptides was spiked into SPE-
cleaned human serum digest.
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