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INTRODUCTION RESULTS On the other hand, native mode analysis involves analysis of antibody in aqueous solution at near neutral pH, It has been reﬁ_oLted thﬁt the n?tl\/fe monomer in sglu_tlon has_ a_tendfenhcy to for_m re\16r3|lble nartll_\lle confokrmatlon
containing volatile salts such as ammonium acetate. Under these conditions, the protein’s three dimensional gggregathes whic _alre t € resu t ? assqmatl_on an dls_assomat_l?? of the proteln_ molecules (Philo &Ara awa
_ _ _ _ o _ o h vsis of intact antibodi der traditional 4 oh h . v invol tion based structure remains preserved and results in TOF-MS envelope with relatively lower charge states ranging from 5000- 009). The reversible native conformation dimers are innate within the formulation and are present in protein
The first and foremost requirement in the development of biopharmaceuticals is the extensive characterization € analysis or Intact antibodies under tradiuonal reversed pnase chromatographny Involves separation based on : : L : : : solutions from the time of production to administration. The high sensitivity of the SCIEX accurate mass platform
_ _ _ _ oraanic solvent aradient containina acidic pH. These denaturin nditions result in broad distribution of highl 8000m/z (Figure 2-4 D&E). This results in higher spatial resolution and improved base resolved peaks due to the _ ) _ _ _ ) _ :
of the molecule at the intact level to ensure safety and efficacy. Mass spectrometric approaches have routinely hg ! 9 I / g P -f uring co / Iitions result in broad aistrioution of highty detection at higher m/z as evident in the zoomed view of the most abundant charge states in Figure 2-4 (B&E). The along with SEC-LCMS resulted in the detection of these non-covalent interactions (Figure 6). This can potentially
inati i i charged species at lower m/z ranges ranging from ~2000 to 4000 m/z (Figure 2-4 A &B). . . : . : : : : ' ' ' - ' iti '
bﬁen use_d fo_r thefdetermllnatloln of_gi:gculardwelght_ as Welld_a_s gly_can he_tero_genelty. More recently ) g P g ging (Fig ) high quality spectra obtained with X500B and TripleTOF 6600 system along with the deconvolution using be used for thelrc fast §creen|(;1? of folrm_atlon of any non-covalent dimers under stress conditions during long term
characterization of monoclonal antibodies under native conditions is gaining importance over reverse phase BioPharmaView™ software enabled the accurate molecular weight determination of all the possible glycoforms with storage, manufacturing and formulation.
conditions as it helps preserves the noncovalent interactions and retain the folded structure. The native like -l A B 54 53 c excellent reproducibility and mass accuracies. (Figure 2-4)
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Here, we demonstrated complete characterization of two monoclonal antibodies under both native conditions T e - 745 85 27976383 0 :2
and reverse phase conditions using high resolution mass spectrometer. - = | | o S S s [T
i | N A S B 44 +13 0%y C GOFIGTF P —
s o Z' | ‘ | w GOFfG1F e, 35;155?[,19%;5(1} %0% | *3372.9099 90""- 20 "
Py eyl 1 0% 3000 3372.5144 . ! *3451.3393 - 807
*2656.5438 o A II {l 2745 9069 } U\ "Z000. 7% i | 31542428 seonorer B0% 4 8% GIFIGIF & -
w0 o st s 1 27401569 |..I ' TEHE Y ‘ 3088 5450 *3706.0583 . ’ g @ 53236333 50%
= i Py LT | | \ 27905037 ] kl' o =0 3091.9218_ || e o *3443 8123 0% 4 g W 588,853 *5930.1533 .
20 “2389.1820 | 32234982 | i | A ' I, ios - | . | R 120 ) %A
MATERIALS AND METHODS I IS I G v - LN i V) by \ \ ¢ o] P50 mab Dimer |
. el 366 5449 '.E-'.i J'JJ \J\{L:&umll ey /.;HJ‘ lL{EEDE‘ EE?:J.?E. - GMGGFJ A\U lL\jl GIF/GIF E "2968.2963 3?13?21252 50% - 733?8'5059 L 50% & *5035.7180 0%
Sl w UUU T e el e oV ) L v | ] o] . - o 20%
Sample Preparation: e TR UL M P e om W xw om0 @0 | " e = T 28541503 Amaserr) ) o R0 s 10%
_ _ 1000 | 20% ] *3380.0825 13458.7298 30% - ® 51176198 BT o vt TEOTITS +roce g _’\U
The Trastuzumab and NIST reference standard (#RM8671) were studied under native and reverse phase b W o r - ol | 0 L. i 0% e e =
conditions using the SCIEX X500B and TripleTOF® 6600 systems coupled to high-flow liquid chromatography : 1 o i cor/cor w00 o 0% " Mass. Do
H H H H o *5701.9080 4 ko A ! 5] a, . . . H H H H H
(LC) setup using the workflow as described in Figure 1. " ol o | L dul R L e L}ng T T Figure 6. Detection of non covalent dimer formation in trastuzumab sample during native mode analysis. A:
55 | % S— Mass/Charge, Da Mass/Charge Da Mass, Da _ . . 1
. N . o/ D e T o E T =5 oy ¢ Y= TOF-MS spectra; B: Reconstructed spectra of dimer.
- — ‘MDSBB — s | I:ﬂ-‘ssass 50% | S, 90% | *5707.3319|  S0% - G1FIG1F
o { i P 80% - 5 o =
2; s il': £ 9818 |.uL ::;i; "6%0.1397 H)EE?]SU!N ;. | if:lFfElF oo ] *5293 9292 T ?E" *56502 0251 7134210 %E“’: CO N C L U S I O N S
2 iR | | . I [ U% 1 70% 4 | N L
- o ] BILE0 g\ a0 1 LN R L s G0/GOF ,n\r ! *5299 7154 *5929.2707 *
) _ N & —— e ” ¥ ' . AN I e | | e | 5694.8745 . I
Buffer Exchange lonization V o s i u* e vl _:\(\‘ . ““*‘-'—““yJ . \“—* v g LWJJ.L,{ Wr eSS 507 | *5035.8397 50% | "5500.0545 57035782 50% | Rl [ e _ . .
(Spin columns % “ i = = = T i i ™ e o ] N <s042 4597 . 155041519 (1) o ] » SCIEX accurate mass platforms TripleTOF 6600 and X500B systems, provide robust, fast, and reproducible
centricons SEé) " | o] (P18 o ] 5508.2579 e 240 U a0, ] data for both reverse phase and native mass spectrometric analysis of intact mass of monoclonal
’ . . . - .. . . T ein14078 *6176 6963 ) . : - . . .
Figure 2. Analysis of intact trastuzumab under acidic reverse phase conditions and native conditions on the X500B 190 7786 oo S 20% | qulf 2reeF antibodies.
mAb Sample in mAb Sample system. A& D: TOFMS; B & E: Zoomed TOS-MS spectra showing the charge state distribution and highly resolved ' o 10% .
] R . H™ i o | % - . ; ' sl - — 0% T T . . . . .
formulation Buffer Native Buffer glycgfprms heterogenlelty, CII_&F.hRehﬁonstrl.chted chlromatogram under reverse phase conditions and native o %0 o w0 seo b s 14gb00 145000 . Native mass spectrometry yields accurate mass measurements of the molecules, glycoforms identification,
conditions respectively resulting highly similar resuits. and assessment of higher-order structures (dimer, trimer, tetramer).
Figurel: Workflow for Native Mode Analysis A ey a7 s | 2ees 0z - g 153 o v Figure 4: Analysis of Intact NIST antibody standard under acidic reverse phase conditions and native conditions on . S _ _ _
P000 Be0o Teeo — 26955506 1 ||| o006 goss o0 | 3745 4505 o | @4 © the Triple TOF 6600 System. A & D: TOF-MS: B & E: Zoomed TOS-MS spectra showing the charge state - SCIEX DuoSpray™ source with simplistic source architecture and orthogonal spray design with no complex
. 5 *254?_4323I Y a0% | S . . GAFIGIE . ) ) - . . ’ . - . . . . . . . . . .y .
Native wil 29100440 _ 27484137 B0% | distribution and highly resolved glycoforms heterogeneity: C &F: Reconstructed chromatogram under reverse phase spray path provides uniform temperature distribution with efficient desolvation under native conditions with
spectrum e i 0% . : " - ok L improved robustness and ruggedness
P | a3 7744 0) 3028 7781 v | "2794.1563| o om0 conditions and native conditions respectively resulting highly similar results. P 99 '
HPLC Conditions: . 2558 8907 *3091.8533 D *2751.2267 *2803.1155 ]
. . . . 50% ) ' “3157 5903 50% | ! 50% - - .
Sciex Exion LC System was used for hoth Reverse phase chromatography and Size exclusion chromatography ] B e | o One of the challenges with the native mode - o
(h ) ctonnec:]e W'(; SEO(t: Lc an 'inebI LAS Bsystems. e LC conditions for both reverse phase 0% 24330645 33204 3220 W% 1 [t [Z0R00TT 1 a0m analysis is performing electrospray ionization S 55102565 5390 5333 5331 8300 P o REFERENCES
cnromatograpny an - are givenin iapie . 2000 *1368 1950 205 M‘ 20 | f . 5 o ' 5341.9131 5495 5610 '
rom the aqueous buffer solutions used to 2 5200 7505 |
100 ‘ 5358 4641 5489 9673
10% 10% 4 10% - ; P4 ; i »
, , preserve the native conditions of the antibodies. P o — —— — = — _ _ _ _ _ _
MS Detection: RS B0 wo T m  om @w @ o ”4:;’-:300 e The source conditions need to be optimized for Mass/Charge, Da 1. Philo, J. & Arakawa, T., 2009. Mechanisms of protein aggregation. Current pharmaceutical biotechnology,
Column Phenomenex Aeris 3.6um _ Mass/Charge. Da Mass/Charge, Dz Mass, Da - - . . : 10004 300°C 10(4 348-351
Column :'Oxﬁﬁgﬁgﬁﬂ | WIDEPORE C4 200, 50x2.1mm 0% ~croclosts 0% g 427 128 Wy GG the efficient desolvation in the source in order to e s (4), pp.348-351.
. . . . uper olumn _ . > 5299.1327 - 1 1 1l 1
MS detection was carried out in replicates — 252C Cotamn Temp. | 80°C 0. | 7073161 0. 073310 | 0% GIFIGIF get the robust and sensitive performance in the - o sty s4g39700 s 2. S. Heidelberger and S. McCarthy. Routine workflow for comparability assessment of protein
. . “ . olumn lemp. . . . . E | : h ’ 1 1 H .
us'ng ngh resolutlon TOF—MS mode In p — —— 2% | a0 | 134370 0% - hlgher mass range Whlle performlng anaIySIS R 53487390 54778025| 5572.1932 blopharmaceutlca.ls TraStuZumab: SCIEX TeChn|CaI Note- RUO_MKT-02.-55.90-A-, 2017- .
both the X500B and TripleTOF 6600 Flow Rate 20ul/min T Pra A ——— . 70 | 5010876 | |0 00 70| *5502 0251 C 70% 4 under native conditions. The source temperature 0 530 %0 N 00 550 3. Z.Zoe and S. Heidelberger. Routine and Enhanced Intact Mass Analysis without Compromise on
Water containing 0.1% formic N 0, . ]
systems. The mass range selected was Mobile Phase A | Water acid 0% | 55:3319[,5;? *5694.8672 o | 55;52423&5 60% | - was found to play an important role on the 400°C TripleTOF® Mass Spectrometry Platforms. SCIEX Technical Note: RUO-MKT-02-6928-B , 2018.
; . . . - * * . . o GIFIG . . . 548919718
from 1000'4000m/2 and 1000'8000 m/Z fOr Mobile Phase B 50mM Ammonium Acetate Mobile Phase B Qﬁsf:ic();n;t:il: containing 0.1% 50% 1 *5239.6713 i;j;;;:: 50% + é%%i'[:izm 50% IFIG2F resolut|on Of the glyCOformS hetel‘ogenelty (Flgure N 3000 5293.8900 5484 0004 55017523
H = - ’ % . . 2 2000 52881248
reverse phase and native mode — S— e : —— 1 e 4071 y “ 6). Likewise other source parameters were also L S0 145472
. (min) Gradient Time(min) %B o | . 5508.2579 207 | o _ 004 5pm0g731 o 0027 5476 7523
respectively. The source parameters were 01 50 ©1 seseea7(n) (23372 () 0% *5697.3406 G2FIG2F optimized to get the best quality data (data not o ‘
t' ) df b th th d t tth 0.1 5 20 | *5308 0409 5943.3350 5505.2073 (1) 0% 4 h ) 5250 5300 5350 5400 5450 5500 5550 TRADEMARKS/L ICENSI NG
Op |mlze or o e mo es O ge e 18 50 2 5 - *5111.4075 6182 2980 207 X N N M S own . Mass/Charge, Da
) ) 105 o] 5512.3798 5687.2462 10% : 500°C
best quality accurate mass reproglumble 2 3 ) A * . _A?Is}::m - - _ ) e I . o | |
data. The complete data processing was . % e 7000 % T e - The SCIEX DuoSpray™ source in both the z szem . AB Sciex is doing business as SCIEX.
: - . ey ass/Charge, Da ' ; £ 2 5310.6964 ) 55137845 . . . . ;
performed with BloPharmaView™ software. ° - _ _ . . _ . platforms XS008 and TripleTOF 6600 system o Sl i © 2018 AB Sciex. For Research Use Only. Not for use in diagnostic procedures. The trademarks mentioned
6.5 5 Figure 3. Analysis of Intact NIST standard under acidic reverse phase conditions and native conditions on the proyld(?s highly efﬁqept dgsolvatpn and i e i VasslCharge, s = = herein are the property of AB Sciex Pte. Ltd. or their respective owners. AB SCIEX™ is being used under
10 5 X500B System.A & D: TOFMS; B & E: Zoomed TOS-MS spectra showing the charge state distribution and highly Inoe;Ii\Z/Ztlc?onn:jr:;Ji(S)nperVIdmg high quality data under Figure 5: Source temperature optimization for robust native license.
resolved glycoforms heterogeneity; C &F: Reconstructed chromatogram under reverse phase conditions and native - ' iti
gy genely J P mode analysis conditions. Document number: [RUO-MKT-10-7795A]

conditions respectively resulting highly similar results.



