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The purpose of this study is qualitative analysis and quantitation of a Mipomersen and mipomersen analogues were analysed using a g P _ J P g
: : : . , _ - - _ : e Input spectrum from selected chromatographic peak )
phosphorothioate antisense oligonucleotide (Figure 1) using a LC/Q- quadrupole time of flight mass spectrometer (LCMS-9030; Shimadzu, ~{ Muliple chagerged ions of oligo-dT20 (Charged spectrum) Theoretical mass Observed mass
TOF-MS. The molecular weight confirmation and the sensitive Japan) coupled with liquid chromatography (Nexera, Shimadzu). Oligo - (Chargesate3108) | E (monoisotopic) (monoisotopic)
quantitation are successfully achieved by charge state deconvolution nucleotide sequences of mipomersen, mipomersen-2’-deoxy, mipomersen- Mipomersen 7172.0918 7172.0874 .0.607
and high-resolution MRM , respectively. OMe, and mipomersen-LNA were shown in Table 1. The LC separation k Ca230H324N670122P 10510
was carried out with binary gradient of 50mM HFIP and 10mM DIPEA Mipomersen-LNA 6711.6731 6711.6733 0.029
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C18 2.1x50mm, Shimadzu). The molecular weight confirmation of each \ SEMENET-CLIE 6647.7357 6647.7329 -0.422
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With the current diversification of variety of oligonucleotide oligonucleotide was carried out using an analytical software for charge SN 5 G0 5 G0 5 G 0 G N N - DO ErS a2 eoxy
. . . . - : - ot S —— = m— = 6431.7240 6431.7241 0.023
therapeutics, there is an urgent need to improve the efficiency of state deconvolution (Insight Explore CSD, Shimadzu). Quantitative data o — : 3 : = - o S — : C200H264N670102P10S19
analytical method development. MS detection is easier way to analyze acquisition was achieved by high-resolution MRM with fragment ion of m/z T = = <“—— Evidence from raw spectrum
_ L _ o - . . - in zero charge spectrum ] ] . ] .
comparing with immune-based detection such as ELISA, and also the limit of each oligonucleotide were estimated based on correlation | :1 : = 4-2 Quantltatlve AnaIyS|S by hlgh-FGSO|UtIOn MRM
only methodology that can distinguish slight difference of modifications coefficient of calibration curve using the peak area. . . - . .
_ _ N _ _ _ _ _ Mipomersen analogues were quantified by MRM acquisition mode using high-
and quite resembled impurities based on accurate M.W. information. Figure 3 Spectral processing software for charge-state deconvolution resolution mass spectrometer. In this experiment, product ions are detected selectively
Here, we report quantitative and qualitative analysis of modified : An analysis example of Oligo-dT20 in the same way as a MRM using triple quadruple mass spectrometer. Consequently,
antisense oligonucleotides in a single system of Q-TOF that combines higher sensitivity can be achieved by effectively focusing the m/z range for product ions
selectivity with sensitivity. . . 4 Results scan.
High-Resolution and Accurate Mass Spectrometer All analytical methods for four analogues could be established using a common
/ \ Resolution power . > 30,000 FWHM Here we report an example of qualitative analysis and sensitive quantitation using a fragrx:entd ion ngrlved 5fr0rr]n phosr)hc_)rofhlcaate %VOUP (Psgzh m/ZI ?_4-9352\/' ai( I g
atm/z 1.972/ 1.626 high-resolution and accurate mass spectrometer (HRMS), a quadrupole time-of-flight m%':r'] Or260 lon. ) Igl'uhre ﬁb OVt\{S a typica Cf romatogram n;’ dlg -resolution o(|\/|
" : ’ ’ : .. . . width: ppm). The calibration ranges of mipomersen-2’-deoxy, mipomersen-OMe,
Composition @ Cz30H324N670122P 19519 Mass accuracy -1 ppm mass spectrometer, using modified analogues of a phosphorothioate antisense mipomersen-LNA, and mipomersen were 1 ppb to 1 ppm (Figure 5 right), 5 ppb to 1
k M.W. + 7177.1105 (Average) Maximum acquisition rate : 100 Hz oligonucleotide. ppm (data not shown), 5 ppb to 1 ppm (data not shown), and 10 ppb to 1 ppm (data not
v shown), respectively.
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Table 1 Oligo nucleotide sequence of mipomersen analogues Probe Voltage . -3kV 3004
NEE Oligo nucleotide sequence Mode : Full scéan(m/z 500 - 3000) ) e M-6H]> 2504 ] S .
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Mipomersen 5'-mG-mC*-mC*-mU*-mC*-dA-dG-dT-dC*-dT-dG-dC*-dT-dT-dC*-mG-mC*-mA-mC*-mC*-3 Nebulizing gas flow : 3.0 L/min I=F o z.oe4E I 5 . CO n C I u S | O n S
Mipomersen-2’-deoxy| 5'-dG-dC*-dC*-dT-dC*-dA-dG-dT-dC*-dT-dG-dC*-dT-dT-dC*-mG-dC*-dA-dC*-dC*-3" : . : 4063 ' 1607.9242 1504 6439.73096
Drying gas flow :10.0 L/min ] ] i : i . . :
Mipomersen-OMe | 5'-#G-#C-#C-#U-#C-dA-dG-dT-dC*-dT-dG-dC*-dT-d T-dC*-#G-#C-#A-#C-#C-3" Heating gas flow . 10.0 L/min [M-5H)* [M-4H)* o] ® The molecular weight confirmations of phosphorothioate oligonucleotides were
Mipomersen-LNA | 5'-GA-mCA-mCA-Un-mC*-dA-dG-dT-dC*-dT-dG-dC*-dT-dT-dC*GA-mCA-mAA-mCA-mCA-3; DL Temp. . 250°C N \ \ | e successfully achieved with a high mass accuracy less than 1 ppm error.
Heat Block Temp.  : 400°C o : \ e o . : . . . .
m :2-O-(2-methoxyethyl) nucleoside Interface Temp P . 350%C wo b bl /[_} e 64\ i 64\ e e ® The quantitative methods with high sensitivity were established by high-resolution MRM
* S’ubstltutlon at 5Tp03|t|’on of cytosine and uracil base with a methyl group mz Mass using a phosphorothioate fragment
d :2-deoxynucleoside (2’-deoxy) s - Triethvlami : .
4+ 2-O-Methyl nucleoside (OMe) TEA™ @ Triethylamine Figure 4 Result of charge state deconvolution: Charged mass spectrum (left) and
A i Locked nucleic acid (LNA) HFIP - 1,1,1,3,3,3-Hexafluoro-2-propanol processed uncharged spectrum (right) of mipomersen-2’-deoxy. Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO).

All phosphodiester bonds between nucleotides are substituted with phosphorothioate bonds. DIPEA*™ © N,N-diisopropylethylamine Not for use in diagnostic procedures.




