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Introduction

Glycosylation is an important parameter to monitor in
the biopharmaceutical industry because glycans play
a role in the structural stability, safety, and efficacy of
a therapeutic drug [1]. A common quality metric that is
monitored repeatedly is to ensure that the relative
abundances of protein glycosylation fall within
accepted tolerances. If relative abundances do not
pass predefined standards established by the quality
control (QC) team, additional investigation into the
manufacturing process for the therapeutic drug is
required. Since mass spectrometry provides sensitive
and robust methods for the characterization of
monoclonal antibodies (mAbs), it is ideal to use mass
spectrometry for glycan characterization. In this
study, the Agilent InfinityLab Pro iQ Plus liquid
chromatography/mass spectrometer (LC/MS) with
improved mass range and superior mass spectral
peak shape was used to detect glycosylation at the
intact and subunit levels (HC, LC). The relative
abundances of glycosylation after deconvolution
illustrate that key information about protein
glycosylation [2] can be measured on this instrument
platform.

Experimental

50 ug of trastuzumab was reduced in the presence of
35mM DTT (final concentration) for 30 minutes at
37°C. To quench the reduction reaction formic acid
was added to a final v/v % of 1%. Intact and reduced
trastuzumab were diluted using 0.1% formic acid in
water to a final concentration of 250 ng/uL. LC/MS
data was collected on an Agilent 1290 Infinity Il Bio LC
system coupled to an Agilent InfinityLab Pro iQ Plus
single quadrupole LC/MS system. Deconvolution was
processed using Agilent OpenlLab CDS software,
version 2.8.

Figure 1. Agilent 1290 Infinity Il Bio LC system and
Agilent Pro iQ Plus single quadrupole mass
spectrometer.

Experimental

LC Conditions
Solvent A

Solvent B

Gradient (reduced)

Injection volume
Flow rate

Column temperature
MS Conditions

lon Source

Polarity

Time Filter Window
(min)

MS1 Scan Range

Scan Time
Detector Gain Factor
Fragmentor

Fragmentor Ramp?
Data Storage

Gas Flow
Nebulizer

Sheath Gas Flow

Capillary Voltage

Nozzle Voltage
Gas Temperature

Sheath Gas
Temperature

Divert Valve

Postrun Diverter
Position

Table 1. LC/MS conditions for intact and reduced mAb
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Results and Discussion

Intact trastuzumab TIC, raw mass spectrum, and deconvoluted spectrum

Intact trastuzumab can be measured on the Agilent InfinityLab Pro iQ Plus single quadrupole mass spectrometer due to its
extended mass range up to m/z 3000. The relative abundances shown in the raw MS spectrum (inset of Figure 2B) match
what is observed in the deconvoluted mass spectrum (Figure 2D).

2 Intact | MS1 +Scan ESI (it: 2.606-3.116 min, 19 scans) Frag=275V Gain=1.0 Subtract (ft: 1.020-2.578 min) | Intact.dx
x10 x10 4
2.2 B
1.05
2.1 M 2907.3
1.00
2.0 |
‘ 0.95
19 2907.2
1.8 0.90
1.7 ‘ 085 < 965.3
16 |
0.80 285).5
1.5 “ ‘ 27458
—_ 1.4 ‘ 075 2696.0
ﬂ | ‘ 29 103 2910.
c 1.3 | 0.70 ' 2797.4
> |
S} \ |
8 1.2 | 065 2904.2 | \ 26477 e
8 1.1 “ . 00 ﬁ ‘ ‘ 25132 2698.9 284l 2
c 1.0 | 5 H ‘\ \l 286.2 2800.7 "
8 09 | §o= I Lo | 1 ST
N : | < [ 2l 270m6 || 200
) 0.8 “ 0.50 H ‘ ‘ ‘29136
o . ‘ | 2474.2
| \ I 2604.0
0.7 \ 0.45 I ‘ ‘ ‘ I
‘ [ | 2430.6
0.6 P \ > 2901.4 i | asfe
\ | y 2683.4
0.5 ‘\‘ \\ 1 \‘ ‘\ [ 1] I assas 7| |2sspo 2913.
‘ 0.35 I [ || \ I 26| [P | 2soba 25435
0.4 ‘ \4 f}‘ fU‘ W \mf ‘ \‘ \ /\ 2171 27p1.7
. 0.30 | I ! ‘ |/ 2887 5
0.3 )\ &m““xvm Awa/w ! T aoo || | || oo
A v 2246.7 .
0.2 s \V\/MJ‘[\/V\N\/\ 0.25 21490 s seso |l 27620 208l
/ 2319.2[*%
0.1 Nas - N 0.20 prsos | L ke 2468 2567 4 24945 odh »
00 g Ik & | 25805 [|26%-3 27112 fl o740
. s 2183, 3304 | ool aoflr | 2545 1l L o I 2
o 2030.9 é1 4 Il 2509.1 2700.6 A a4,
05 1.0 15 2.0 25 3.0 3.5 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0 oo Lsss 195“003 21 1'1 204 PELA LD 4710 - s :: ;;
41 1408.8 - RN EERE & ' A 2gtlo.sfl Hn (277708 1. g
Retention time [min] oo 19793 ;1'6 136'0 1372 | 1659 1628.6 1804.1 18770 10503 4ooh u.e H ‘;‘.‘ aallo | lbsotls Il 10U e i| | -
0.05 i ‘ | | f | ‘ Ll I
Lid L AL UL ” il L
A0t | A AL e itk Wikt HF ilh 18 U R i | I o '
. 0.00 : : : R A A |l il ‘.\.‘,.n,k \““1. |L .lx.‘L ‘l‘ A 1A 0 1“ ALe S NN BN
P roce SS I n g M et h Od C 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2%)?20 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Trastuzumab_intact_deconvolution ¢ 4 Automatic Deconvolution
4 General Run automatic deconvolution
Properties Use RT window 5
Signals Start time 2.60 End time 2.80 min Xlo
4 Extraction 1 10
TIC peak type TIC peak threshold .
Chromatogram o v D GOF+GlF
Spectrum Identified peaks O None
4 Integration Events ChemStation O Unidentified peaks @ Top (n) peaks 5 1 00 148218
Standard @® All peaks O peak height 10000 ) ﬂ‘
Advanced () Peak area 50000 H
Manual Integration O 90 H
4 Compounds )
4 Adducts
Identification ‘ GlF+GlF
Calibration Positive Negative O 80 ‘
Spectra -electron ~ +electron ) GOF+GOF ‘ ‘ 148375
4 System Suitability +H -H “ ‘
Properties +Na +0 070 148055 ‘ ‘
Column +® +HCOO '—‘y‘ | ‘
-

4 Reports +NHA +CH3CO0 ‘\

Injection Report iCa o 060

4 Spectral Analysis ‘\ ‘ ‘
MS Library Search |
MS Spectral Deconvolution O . 50 ‘ ‘ ‘
4 ool 4 Basic Settings | G1F+G2F

o
ustom Calculation se m/zrange ‘
Custom Calculati uﬁ. g O 0.40 ‘\ | “ 148542

Post Processing Plugins

Low molecular weight 140000 0.30 . ‘ ‘

High molecular weight 160000 [ ‘ ‘

, GO+GOF |
Maximum charge 60 |
Minimum peaks in set 15 020 147917 \“ “ \‘ ‘\

| |
Show unmatched peaks [l ,’ \ “ |

0.10 / \[
4 Advanced Settings

.
MW agreement (0.01%) 5 ‘

Absolute noise threshold 2000 OOO
147,400 147,800 148,200 148,600 149,000

Relative abundance threshold (%) 20
MW algorithm Centroid A Mass [Daltons]
MW algorithm threshold (%) 40
Envelope threshold (%) 50

Figure 2. (A) Total ion chromatogram for 500 ng of intact trastuzumab. (B) Raw MS spectrum measured on the Agilent
InfinityLab Pro iQ Plus LC/MS system. The inset shows MS spectral peak shapes. (C) Processing parameters used to
deconvolute intact trastuzumab data. (D) Deconvoluted mass spectrum illustrated in OpenlLab CDS software.



Results and Discussion

Reduced trastuzumab TIC, raw mass spectrum, and deconvoluted spectrum
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Figure 3. (A) TIC for 500 ng of reduced trastuzumab. (B+D) Raw MS spectrum for the trastuzumab light chain and heavy
chain, respectively. The insets show the raw spectral quality on the instrument. (C+E) Deconvoluted mass spectrum for
trastuzumab light chain and heavy chain, respectively.

Conclusions

The Agilent InfinityLab Pro iQ Plus single quadrupole LC/MS system enables glycosylation profiling at the intact and
reduced levels with extended mass range and superior MS spectral peak shapes

« LC/MS conditions were optimized to detect five glycosylated forms of intact trastuzumab (~148 kDa), four glycosylated
forms for the trastuzumab heavy chain (~50 kDa), and the trastuzumab light chain (~23 kDa)

» Deconvoluted mass spectra measured at the intact levels show relative abundances that were consistent with results
measured on Agilent high-resolution accurate mass spectrometry systems
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