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Abstract: a photoactivable trityl cap was used to immobilize an oligonucleotide on BSA (bovine serum 
albumin). The conjugate was able to hybridize with a complementary sequence. 
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The immobilization of synthetic single stranded DNA to macromolecules is a recent topic in analytical 

biochemistry (diagnostic kits) and in the design of biologically active antisense oligonucleotides. Immobilized 

oligonucleotides may indeed be used to fish out a complementary sequence from a mixture of DNA or RNA 1,2. 

The coupling of oligonucleotide effectors to peptides3, 4, basic polymers 5 and proteins 6 enhances their cellular 

penetration or allows their targeting to specific tissues (e.g. asialoglycoprotein conjugates for targeting to 

hepatocytes). 

The trityl protecting group has a remarkable retarding effect when oligonucleotides are purified by 

reversed phase HPLC. We reasoned that the trityl group could be used to anchor synthetic DNA fragments on 

hydrophobic surfaces. In order to render the adsorption irreversible, a hydrophobic crosslinking function had to 

be hooked to the trityl. We thus propose a novel method of immobilization of oligonucleotides to 

macromolecules based on a two step process: hydrophobic adsorption followed by photocrosslinking. 

The synthesis of the required phototrityl group is sketched in the scheme. Briefly, diphenyl(m- 

cyanophenyl)carbinol 17 was reduced by LiA1H4 in THF to diphenyl(m-aminomethylphenyl)carbinol 2 (67% 

yield) 8. The amino function was acylated to 39 by reaction with one molar equivalent of trifluoroacetic anhydride 

in pyridine. Refluxing with an excess of SOC12 in CH2C12 gave diphenyl(m-trifluoroacetylamino 

methylphenyl)chloro-methane 4 (100% yieldl0). The readily accessible 1,2-dideoxy-D-ribofuranose 11 was 

selectively 5 '-0 alkylated by 4 (pyridine, 24h, R.T., 40% yield) to give 512, that was phosphitylated by a 

standard protocol 13 and introduced as last reagent in a phosphoramidite-type automated DNA-synthesis. 

Concentrated ammonia (25%, 24h, 55°C) cleaved all the protections, including the trifluoroacetamide. 

Oligonucleotide 714 was acylated by N-hydroxysuccinimidyl p-benzoylbenzoate, to give 8 (43% yield) 15. The 

trityl ether functions of 7 and 8 were fully stable in buffered solution at pH 7. They were however cleaved in 

water at pH 4, with half-lives of 16 h and 5 h, respectively (RT, 0.1 M citrate buffer, 0.02 M EDTA). 

Albumin is well known for its capacity to bind hydrophobic drugs. Hydrophobic compounds, such as 

long-chain fatty acids (actually as their anions at physiological pH) are bound avidly to albumin 16. When a 

mixture of oligonucleotide 8 (10 t.tg) and an excess of monomeric BSA (2 molar equivalents, or more) 17 in 

phosphate buffered saline (PBS = phosphate 12 mM, NaC1 138 mM, KC1 2.7 raM, pH 7.2) was ultrafiltered 

through a membrane of cutoff 30000 (Millipore, ULTRAFREE-MC30000PL filter units), the oligonucleotide 

was more than 90% retained by BSA. Without BSA, it passed through the membrane. 
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diamidit~ / diisopropylammonium teu'azolidc / CH2C12; f- 1 °) automated DNA-synthesis, I 
2 °) conc. NH 3, 55 ° C, 24 h, 3 °) N-hydroxysuccinimidyl p-benzoylbcnzoat¢ / borate I 
buffer pH 9. 
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Oligonucleotides not bearing a trityl function were not captured by BSA. Moreover, both strands of a duplex of 

8 and the complementary oligomer d(GTCGTGACTG3A4C) were retained, but 8 was the only strand captured 

when a mixture of 8 and the non-complementary oligomer d(CTCAGAGCsGCGCAT) was equilibrated with 

BSA. The hydrophobic trityl cap thus allowed to anchor oligonucleotides on BSA. We then studied the 

photocrosslinking of 1] with this protein. 
Oligonucleotide 8, dissolved in PBS (l}.tg/100 t.tl) in the presence of a large excess of BSA (25:1 molar 

ratio), was irradiated in a small glass tube by a slide projector for 7 hours (i.e. the time necessary for its complete 

disappearance). A conjugate BSA-oligonueleotide was isolated by preparative anion exchange FPLC 18 and 

dialyzed against water (membrane cutoff 12000). Determination of its protein content (Coomassie blue binding 

method) allowed to calculate that 1 I~mole of 8 gave 0.4 gmole of conjugate. It migrates just behind BSA in SDS 

PAGE 19. 

The conjugate (0.001 I.tmole), mixed with the complementary sequence (0.0005 t~mole) in PBS (200 ~tl) 

at RT, captured the oligomer by hybridization (ULTRAFREE-MC30000PL ultrafiltration: 100% capture). The 

non-complementary oligomer d(CTCAGAGCsGCGCAT) was not retained. This demonstrated that the sequence 

of 11 was accessible and not extensively degraded by photolysis. 

We thus showed that the phototrityl group allows to immobilize an oligonucleotide in the hydrophobic 

pocket of a protein and that the immobilized oligomer is functional. The acid cleavage of trityl ethers by strong 

acids in organic solvents is well documented 20. It is not generally recognized that they can be cleaved by dilute 

aqueous acids. Oligonucleotide-macromolecule conjugates captured by cells usually reach acidified intracellular 

compartments of pH about 5.5. We now realize that a phototrityl link could well be cleaved in such endosomes. 

The f'trst generationphototrityl group described here is too slowly hydrolyzed in aqueous acid to be used for cell 

targeting, but electron-releasing subtituents on the phenyl rings (e.g. p-methoxy) enormously increase the acid 

sensitivity of trityl ethers 21. Such substituents could be easily introduced by using the same synthetic route as the 

one described here. This preliminary communication thus opens new perspectives in the cell targeting and 

intracellular release of synthetic DNA fragments. 
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