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1. HPLC and Mass Spectrometry Analysis (MALDI-TOF) of (T1,)TA_I and (T12) TA_I11(a)—(c)
Oligonucleotides

Figure S1. HPLC profiles of the mixtures obtained after different cleavage conditions
of oligonucleotides (A) (T12)TA_I; (B) (Ti)TA_lI(@); (C) (T2)TA_II(b) and
(D) (T12) TA_I1I(c). Black lines correspond to the samples treated for 4 h at r.t., blue lines
to the samples treated for 1 h at 55 <C and green lines to the samples treated o.n. at 55 <C.
V¥ stands for TA-terminated oligonucleotides, m stands for a p-elimination side product
and ¢ stands for and amide bond-cleavage side product.
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Table S1. Mass spectrometry analysis (MALDI-TOF) of the main products and the main
side products resulting from the cleavage of (T12)TA_I and (T12) TA_IH1(a)—(c).

tr (min) Mass Found Mass Calcdt. Compound
59 3943.8 3943.6 (Ti)TAI
4.1 3960.0 3959.6 (+1 O)  oxidation product
3975.9 3975.6 (+2 O)
(T TAI 3.4 4010.3 4009.6 (+3 O)  oxidation products
4025.9 4025.6 (+4 O)
3.2 3668.5 3668.4 B-elimn. product
8.4 4246.5 4246.0 (T2) TA_lI(a)
5.4 4262.4 4262.0 (+1 O)  oxidation product
4.2 4278.5 4278.0 (+2 O)  oxidation product
(Ti2) TA_IlI(a) 4312.9 4312.0 (+4 O)
3.7 4329.1 4328.0 (+50) oxidation products
4345.2 4344.0 (+6 O)
3.2 3667.5 3668.4 B-elimn. product
6.2 4114.8 4114.8 (Tw2) TA_I(b)
(T2)TA_LI(b) 4.1 4131.3 4130.8 (+1 O)  oxidation product
3.2 3926.4 3926.6 amide bond cleavage
8.5 4084.9 4084.8 (Ti2) TA_lI(c)
5.7 4102.3 4100.8 (+1 O)  oxidation product
4.1 4117.8 4116.8 (+2 O)  oxidation product
(T2) TA_INI(C) 4151.8 4150.8 (+4 O)
3.9 4168.1 4166.8 (+50) oxidation products
4184.9 4182.8 (+6 O)
3.2 3668.5 3668.4 B-elimn. product

Table S2. Expected conjugates and by-products resulting from the different cleavage
conditions of (T12)TA_I and (T12) TA_IlI(a)—(c). The % of each compound was determined
by the HPLC analysis.

Oligonucleotide  p-elim.  Oxidation Amide Bond Cleavage

Treatment (%) (%) (%) (%)
4hrt. 86 3 11
(T)TAI 1h55<C 87 4 9
0.n.55 C 83 9 8
4hrt. 75 10 15
(Ti)TA_lII(@) 1h55<C 71 13 16
0.n.55 C 59 18 23
TaTA e e - 2
) 0.n.55 T 49 8 43
4hrt. 76 8 16
(Ti)TA_II(c) 1h55< 73 10 17

0.n.55 C 64 13 23
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Figure S2. MALDI-TOFF mass spectrometry of the main products and the OH main side
products resulting from the cleavage of (T12) TA_l and (T12) TA_I11(a)—(c).
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Figure S2. Cont.
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2. Mass Spectrometry Analysis (MALDI-TOF) and HPLC Chromatograms of the Purified
TA-Terminated Oligonucleotides Used to Functionalize AuNp

Table S3. HPLC, Uv-vis and mass spectrometry analysis (MALDI-TOFF) of the purified
TA-terminated oligonucleotides.

Oligonucleotide Mw (calcd) Mw (found) tgr (min)  Amax. (NM)

TA | 6508.0 6500.3 7.0 258
TAI 6852.0 6848.5 8.0 258
TA_II(3) 6810.0 6804.5 9.4 258
TA_lI(b) 6679.0 6672.1 7.2 258
TA_I11(c) 6649.0 6645.6 9.5 258
5TA_I 6508.0 6513.1 7.4 258
ALK_DS 6401.1 6402.1 5.6 258
(F)TA_I 7047.0 7037.1 5.4 257, 490
B)TA_I 7390.9 7386.2 6.1 257, 490
(F)TA_1II(3) 7348.9 7347.4 7.1 257, 490
(F)TA_II(b) 7217.9 7209.4 5.7 257, 490
(F)TA_I(C) 7188.0 7183.4 7.1 257, 490

(F)ALK_DS 6940.6 6939.8 4.1 257,490




2.1. Threoninol-Based Oligonucleotides Containing Modified Thioctic Acid Moieties at
Their 3'-Termini
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2.2. Threoninol-Based Oligonucleotides Containing Modified Thioctic Acid Moieties at Their 3'-

Termini and Fluorescein at 5'-Termini
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3. HPL.C and Mass Spectrometry Analysis (MALDI-TOF) Obtained from the Treatment of
TA_Terminated Oligonucleotides with Cathepsin B

Table S4. Results obtained with the different TA-terminated oligonucleotides in the
presence of Cathepsin B and mass spectrometry analysis (MALDI-TOF).

Reaction Time (h) % Amide Bond Cleavage tg (min.) Mass Found Mass Calcdt.

2 0.8
4 2

TA_1I(b) 24 15 9.9 6429.8 6433.0
48 26
72 25

TA_lll(a) 72 7 10.4 6618.1 6621.0

TA_IlI(c) 72 12 10.3 6456.4 6460.0
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Figure S5. HPLC profiles obtained after treatment the TA-terminated oligonucleotides
with Cathepsin B: (A) TA_IllI(b) at different times; (B) TA_lll(c); (C) TA_lll(a);
(D) TA_ll and (E) TA_I at 72 h (red lines). In all cases the black lines stand for a negative
control (the same experimental conditions but without the enzyme). m stands for the

TA-terminated oligonucleotide and ¥ stands for the cleavage product generated in each case.
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Figure S6. MALDI-TOFF mass spectrometry of the amide bond cleavage products.
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4. Characterization (*H-NMR, *C-NMR and *'P-NMR) of the Synthesized
Threoninol-Based Analogues
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