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Fusion proteins, the genetic combination of two or o=t | Hexose foo‘(' 3]
more originally separate proteins are highly successful Hexos
biopharmaceuticals. ' ]
Here we illustrate the capabilities of the maXis Il UHR ' 2
ESI QTOF mass spectrometer (Bruker Daltonics, 1.0 '
Billerica, MA) to characterize a fusion protein in |
denaturing and native conditions to determine the ' 1]
glycosylation pattern on the monomer and dimer. | 1
Additionally the high resolution of the maxis Il enabled
the detection of a sequence variant of — 8Da on a 0.5]
second fusion protein from two different clones. The ' 0° 98 | 100 102 104 106 108 110 112 Time [min]
dissect command was used to automatically find -
compounds on an LC-MS chromatogram trace; this - - - - - .
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compounds even if the peaks almost completely corresppondingymass spectra seen in Fig. 6 shows
overlap. Fig.2: Native Spray of the intact fusion protein allowed the visualization of the non- distinctly different species.
. covalent fusion protein dimer as seen in Fig.2. The complex glycosylation pattern was
Methods: . he . _ _
confirmed to be similar to the glycosylation pattern on the monomer of the fusion protein.
Intens. 37 Mr
Two fusion protein samples were provided by Bristol Xlgs ] 41395.4674
Meyers Squibb, one for native spray analysis and the intens._; 00 4
. e X10 Peak #1 0.75 M
second for sequence variant determination. The _ _ ] 41234 4161
workflow included the maXis Il UHR-QTOF and Data ' Fusion Protein A 0.50 ; Mr
Analysis software (Bruker Daltonics, Billerica, MA), and 0.25 1 k 4205i'6910
Ultimate™ 3000 RSLC (Thermo Scientific, San Jose, ®1 0.00 Jo——a——t— - b A
CA) X193 ] '41686.5554
The first fusion protein sample was analyzed under 5 ] Mr Mr
denaturing LC-MS conditions with Acquity UPLC BEH 4. : 41977.6491 '42342.7847
C4, 2.1 x 100 mm column (Waters, Milford, MA). The 1
buffers were water + 0.1 % formic acid +0.05 % TFA ] 0 f ) A R A X
and acetonitrile + 0.1 % formic acid +0.05 % TFA with a Peak # 2 <105 1 |419;/|5r6411
30 min gradient at a flow rate of 0.3 ml/min. The non- 2 ] . 0.8 - '
covalent dimer analysis was carried out under native Fusion Protein B 0.6 - "
conditions. After a buffer exchange to 10mM : 04 '42632.8693
ammonium bicarbonate using a molecular weight cut off : Mr
(30 kDa) spin filter, 15.6ug of the fusion protein was ) S Y M S ———————— '4226)7\'7332 k .
loaded on a Polyhydroxyethyl A 3um, 1 x 50mm column 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 Time [min] 0.(21 Ery M A
(PolyLC Inc., Columbia, MD) and eluted under isocratic X100 41391.4273 M
iy ! : ] Mr 41979.6350
conditions with 200mM ammonium at a flow rate of L5 ] 141684.5199
15ul/min for 10 min. Fig. 3 shows the chromatographic separation of a fusion protein g _ Mr
A second fusion protein from a mixture of two different from two different clones(A and B). The mutant clone has a 05 ] 42638.8466
clones was compared to determine the presence of a sequence variant and is seen separated as the small peak # 2 00 A N A ,JL\
sequence variant with an abundance of ~20% in one of in fusion protein B. ' 41000 41250 41500 41750 42000 42250 42500 42750  m/z
the clones and corresponding to a mass shift of - 8
daltons. Fig.6 displays the spectra under the main peak and lower intensity
Intens. heterogeneities eluting under the overlapping compounds picked by dissect
Results 10 ] peak picking software.
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| Mr 1 4 - * The maXis Il UHR ESI QTOF mass
40940.2785 spectrometer was used to obtain
1.00 - Mr " isotopic resolution on the 40kDa
I '41102.3287 054 2 7 41380.4 monomer of a fusion protein and the
1 SNAP Il peak picking algorithm
0.75 _ -415'\é'(r5 1606 '\fgmom 0 oesmcobto calpulated th_e mon_oisotopic molecular
1 | ' '41633.4534) ><13004 ] nggh_t fro_m |sot_op|_call_y resolved pea!<s
Mr ool— L e T T Mr with high isotopic fidelity (True Isotopic
'41920.6027 41560 41580 41600 41620 41640  4166(m/z 25 3 141392 4305 Patten ™)
0.50 - Mr ]
siomnzros '43071.0137 291 - 8Da shift in shoulder peak « Fusion protein dimer analyzed under
Mr 15 3 native conditions confirmed the
] H 422117020 Mr expected glycosylation pattern
0.25 42502.8106 43233.0683 1.0 - I
. '43525.1611 0.5 3 41372 3961 * The maXis Il UHR ESI QTOF mass
- N U N : e spectrometer was also able to detect a
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Fig.1l: Fusion protein monomer acquired under denaturing conditions. The high resolving power on Fig.4: An examination of the mass spectra corresponding to the two
the maXis Il enables isotopic resolution of the fusion protein as well as maintaining true isotopic chromatographic peaks revealed a -8 daltons mass shift in the
pattern™ (TIP) of isotope spacing and intensity under fast HPLC conditions. The SNAP Il peak small peak # 2.
picking algorithm was used to determine the monoisotopic mass of the fusion protein cluster as B|Op harm a

well as the glycosylation pattern with high mass accuracy.
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