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Impurity Analysis for Oligonucleotides by LC/MS/MS
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Fig. 1 HPLC chromatogram of CpG D35



Table 1 13 most abundant components derived from CpG D35 oligonucleotides
Fractional Mass
No. R.T Sequence Name Mono Mass | Mono Mass | Error Sum l(.)n Abundance | Different from
(min) Exp. Theo. (ppm) | Intensity
(%) FLP
1 5.78 FLP 6323.9970 | 6324.0035 -10 1.2E+10 66.0 0
2 5.78 G1-G20 (G Depurination) 6190.9520 | 6190.9547 -04 1.2E+09 6.8 -133.0488
3 5.78 FLP (Na®) 63459780 | 63459854 -1.2 8.5E+08 4.7 21.9819
4 5.78 FLP (G loss) 61729775 | 61729791 -0.3 3.1E+08 1.7 -151.0244
5 5.70 G2-G20 5978.9600 | 59789738 -2.3 2.6E+08 15 -345.0297
6 563 T3-G20 5649.9120 | 5649.9213 -1.6 2.1E+08 12 -674.0822
7 7.66 G1-G20 (+ DMTr) 6626.1260 | 6626.1341 -12 1.4E+08 038 302.1306
8 514 | G1-A14 (A14: A loss + NH,) | 4199.7000 | 4199.7061 -15 1.3E+08 0.7 -2124.2974
9 551 G4-G20 53458700 | 53458752 -10 1.3E+08 0.7 -978.1283
10 5.70 G1-G20 (A Depurination) 6206.9520 | 6206.9595 -12 1.3E+08 0.7 -117.0440
11 598 G1-G20 (+isobutyryl) 6394.0380 | 6394.0453 -1.1 1.1E+08 0.6 70.0418
12 567 G1-G20(PS—PO) 6308.0150 | 6308.0263 -1.8 1.0E+08 0.6 -159772
13 436 G1-A10 (A10: A loss + NH,) | 2964.4990 | 2964.5036 -1.6 9.7E+07 05 —-3359.4999
The MS response of FLP is not linear at high sample concentration. Thus fractional abundances of the other components may
be overestimated.
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Fig. 2 LC/MS results
a. HPLC chromatogram of CpG D35 b.Extracted ion chromatogram of Component No. 8

d. MS/MS spectrum of Component No. 8

of Component No. 8

c. Mass spectrum of Component No. 8
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Chemical Formula: C|32H]70N5108|P]3S
Exact Mass: 4199.7061
Fig. 3 Putative structure of Component No. 8
Table 2 Structure confirmation of Component No. 8
#1 ¢ a-B% a-B* a-B~ |Sequence wh wé w? w x #2
1 3440224 31.6717 480111 97.0295 G 14
2 | 6730749 | 1466815 | 2205260 | 4420592 | "G 986.6477 | 13158660 | 1974.3027 | 39496126 | 39316021 | 13
3 977.1210 | 256.3657 | 385.0522 | 771.1117 T 900.3903 | 1200.8561 | 1801.7878 | 3604.5829 | 3586.5724 12
4 1306.1735| 357.7144 | 537.0752 | 1075.1577 G 824.3788 | 1099.5075 | 1649.7648 | 3300.5369 | 3282.5263 "
5 | 15952198 467.3986 | 701.6015 | 14042103] € 7421156 | 989.8233 | 14852386 | 29714844 | 29534738 | 10
6 1908.2775 | 563.7474 | 846.1247 | 1693.2566 A 669.8540 | 893.4745 | 1340.7154 | 2682.4380 | 2664.4274 9
7 2212.3235 | 668.0999 | 1002.6535 | 2006.3142 T 591.5896 | 789.1220 | 1184.1866 | 2369.3804 | 2351.3698 8
8 | 2501.3699 | 769.4486 | 11546765 2310.3603| € 5155781 | 687.7733 | 10321635 | 20653344 | 20473238 | 7
9 2830.4224 | 865.7974 | 1299.1997 | 2599.4066 G 4433165 | 591.4245 | 887.6404 | 1776.2880 | 1758.2774 6
10 | 31434800 | 9754815 | 14637259 | 20284592 A 361.0534 | 4817403 | 723.1141 | 14472355 | 14292249 | 5
11 | 34475260 | 1079.8341 | 16202547 | 32415168 T 282.7890 | 377.3878 | 5665853 | 11341779 1116.1673] 4
12 | 3776.5785| 1181.1827 | 1772.2778 | 3545.5628 G 206.7775 | 276.0391 4145623 | 830.1318 | 812.1213 3
13 | 40656249 | 1290.8669 | 19368040 | 38746153 ¢ 1245144 | 166.3549 | 2500360 | 501.0793 | 4830688 | 2
14 NH, | 522528 | 700061 | 1055128 | 2120329 | 1940224 | 1
The sequence—defining fragments identified from MS/MS results are highlighted in yellow. Error<5 ppm
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