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Table S1: Synthesis and applications of oligonucleotides containing a 3"-S linkage

CCUCUCAAAA

and deoxyribouridine 3"-S-

splicing

Oligonucleotide Synthetic route Applications Reference

3-S
Coupling of 5"-deoxy-5"-O-
monomethoxytrityl-3"-
mercaptothymidine with 3"-O- (1)
acetylthymidine in the presence of

d(TzsT) (tetrazol-1-yl),POCH,CH,CN and 2,6-
lutidine
Solid phase synthesis using thymidine @)
3"-S-phosphoramidite

] Solid phase synthesis using thymidine . . .
d(GCACGT;.sTGCACG) 3-S-phosphoramidite Thio analog of a thymine photodimer 3)
Metal ion-dependent cleavage by the @)

Solid phase synthesis using ribo- and Tetrahymena group | ribozyme

d(CCCUCU3 sA) deoxyribouridine 3’-S- Metal ion-dependent cleavage by
phosphoramidites Klenow fragment of E. coli DNA (5)

polymerase |
Addition of 2°,3"-0-bis(benzoyl)-
] uridine 5"-H-phosphonate to 2°,5"-0O- .

UssU bis(Fpmp)-3'~(0,p- RNA cleavage studies (6)
dinitrophenyldisulfanyl) uridine
Addition of 2°,3"-O-bis(tert- Metal ion-dependent cleavage by the
butyldimethylsilyl)-uridine 5°-H- Tetrahymena group | ribozyme; test (7.8)
phosphonate to 9_[5_0_ substrate for T4 PN K, snake venom !

ly.sU (monomethoxytrityl)-3-deoxy-3-S-(5- | PDE, and ribonuclease T,
EE{?E;{;?{;YZIS?I%IE? 1)-2-0-(tert- Sugar pucker conformational analysis ©)

. . by NMR

ribofuranosyl]hypoxanthine

d(GATT; sGCTAGGC) Splld phase synth_es'ls using thymidine Mechanlstlc studies of the E. coli RuvC (10)
3"-S-phosphoramidite protein

(dUs.s) GUGAGUACUC Solid phase synthesis using riboinosine | Metal ion dependence of pre-mRNA (11)
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Alz sCUCGCGGUU

phosphoramidites

d(GCGCACCGAAAGGTGCGTATTG
TCT3.sATAG)

3"-S-phosphoramidite

conjugative relaxase

(Cy.ome)3UCdU5 srA Solid phase synthesis using 2"-deoxy- Metal ion-dependent cleavage by the (12,13)
3’-thiouridine phosphoramidites Tetrahymena group | ribozyme

Re,Sp-(Cy-ome)sUCAUs srAs ps phos Y grom Y (13)

UCq-sGAGCGGUCY Solid phase synthesis using 3"-

Uz sACUAUGUAU i1 ph YNhesis using Metal ion-dependent cleavage by the (14)
thiouridine and thiocytidine . .

UCs.sACUAUGUAU phosphoramidites aiSy group Il intron

CGGGAU;.sACUAUG (15)

GACAly <GAUCCAAGAGUACU Sqll_d ph'ase synthesis using 3- Mqtql ion dependence of pre-mRNA (16)
thioinosine phosphoramidite splicing

] Solid phase synthesis using thymidine Sugar pucker conformational analysis

d(CCTAAATT; sTGCC) and others 3-S-phosphoramidite by NMR (17,18)

d(AAACGTCGCACTTCGCy ¢ Solid phase synthesis using 2"-deoxy- Mechanistic studies of E. coli DNA (19)

TAGGCAGCCTGCATCCAGG) 3’-thiocytidine phosphoramidite T:G-mismatch endonuclease

d(TGTGTATTGTCTy sATAG)

d(TGTGTATTGTCTxs 5 . L . - .

ATAGCCCAGATTTAAGGA) Solid phase synthesis using thymidine Mechanistic studies of TrwC (20)

Abbrievations: d, deoxyribo-; r, ribo-; Fpmp, 1-(2-fluorophenyl)-4-methoxypiperidin-4-yl; 1, inosine; PNK, polynucleotide kinase; PDE, phosphodiesterase; PS,

nonbridging phosphorothioate.
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Table S2: Synthesis and applications of oligonucleotides containing a 5°-S linkage

TGGATTCCACTCGCC)

d(CTGGATTCCACTCGCC) with
d(GGGCAT)I(C)

hammerhead ribozyme

Oligoncleotide Synthetic route Applications Reference
5-S
Treatment of 5"-thiouridine-2",3"-cyclic
Us sy(Us s)nUs s 2 3-p phosphate with diphenyl (21)
phosphorochloridate and base
) Thymidine 3"-thiophosphate attack on
d(TTs ) 5 -iodo-5"-deoxythymidine (22)
d(TTs-sTs-s3-0-ps) Repeated addition of 5"-O- (23)
tosy'thyﬁ"ld'r?eeh'o' . Test substrates for T4 PNK and DNA
d[T(Ts.s)12] cyanoethyiphosphorothioate polymerase, E. coli DNA polymerase | (24)
e mononucleotides to a terminal snake venor,n F;DE and S1 nuclease l
thymidine 3"-O-thiophosphate '
d(TCCGTTGAAGCCTGCTTTTs 5 Solid phase synthesis using 5”-S-trityl Suicide substrate for DNA (25)
TTATACTAACTTGAGC) deoxythymidine phosphoramidite topoisomerase |
Uridine 3"-H-phosphonate attack on 5°-
deoxy-5"-(o- RNA cleavage studies (26)
UUs 5 nitrophenyldisulfanyl)uridine
Uridine 3"-O-thiophosphate attack on .
5-iodo-5"-deoxyuridine RNA cleavage studies (27)
d(ACGGTCTCAs sCGAGC) ) o ) _ _
Solid phase synthesis using 5"-S-trityl- RNA cleavage studies; metal ion-
2"-deoxyadenosine and 2"-O-Cee- dependent cleavage by the hammerhead (28,29)
d(ACGGTCT)r(C)d(As.sCGAGC) cytidine phosphoramidites ribozyme
GCCGUCCy.CCCG Sol_ld_pr'w'ase synthesis using “5”-thiol Metal |on-depe:=ndent cleavage by the (30)
amidite hammerhead ribozyme
Solid phase synthesis using 5°-S-(4,4"- Detection and construction of DNA
d(AGCCCTTACTTs s ) 2N o e . .
TGACGGTATATCT) (and others) dlrnethox_yt_rltyl) 2 -deoxy 5 _ arrays based on mcc_)rporatlon of (31)
thiothymidine phosphoramidite selective cleavage sites
] ] Solid phase synthesis using 5 -S-trityl- General acid catalysis by the HDV
UUC0.0-nBnd(Gss) GGUCGGC 2’ -deoxyguanosine phosphoramidite ribozyme (32)
Enzymatic ligation of 5'-
d(GGGCAT)r(C)d(Cs s thiophosphorylated General acid catalysis by the (33)

Abbreviations: d, deoxyribo-; r, ribo-; PS, nonbridging phosphorothioate; PNK, polynucleotide kinase; PDE, phosphodiesterase; Cee, 1-(2-chloroethoxy)ethyl; 0-NBn,

ortho-nitrobenzyl; HDV, hepatitis delta virus.
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RNA1 RNA2

ﬂEnzymatic ligation

IE—E 05| I

RNA1 pPRNA2

ﬂEnzymatic ligation

I PB.psB;
RNAL

5'-Phosphorylation

P

NO,

OH OH

Figure S1. Retrosynthetic scheme for the construction of RNA oligonucleotides containing a 5'-phosphorothiolate linkage.



Figure S2. Mechanism of the UV light-mediated removal of the o-nitrobenzyl group to form ROH.
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Figure S5. HPLC trace of crude reaction mixture after the first ligation step. HPLC conditions: C18 reversed-phase column, 6-16%

acetonitrile / 94-84% 0.1 M TEAA pH 7.0 over 35 min. Peak identities are confirmed by migration of purified peaks on a denaturing
gel.
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Scheme S1: Synthesis of 5-GCGCG,., ngnAs.sAGGGCGUC-3

0
NHBz 0 %“fNH
NH(P N NHB N
B salRse: DR e v
¢ I\N Trs N ¢ I\N OMTO NTONTTNH(Pao)  pvTro o NHBz
A o A 0
N N N N </Nf§N
O OX

/
° AN,EKO < ° AN,F"\O e~ O —F=0 N

O OTBDMS & \\\ O OTBDMS A \\\SZN S o)

I CN
0=P—0 0=P-0
5 —\—CN 1. Tetrazole 5 _\—CN 1. Tetrazole O OTBDMS
1 2. Capping 1 2. Capping 0=P—-0
(GGGCGUC)p 3. Oxidation (AGGGCGUC)p 3. Oxidation I —\—CN
4. manual detritylation | ?
\ (AGNO3/DTT) Q (AGGGCGUC)p
protected oligonucleotide 6
continue the solid phase synthesis X= 0-NO.-Bn
- = 2
and deprotection 5-GCGCGy._o nprAs SAGGGCGUC-3'

~ (No desired RNA oligonucletide obtained)
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Scheme S2: Synthesis of 5-GCGCG,.,.nprA5.sAGGGCGUC-3'
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Scheme S3: Synthesis of 5-GCGCG ., yprAs SAGGGCGUCGUCGCCCCGA-3'
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Scheme S4: Synthesis of 5-GCGCG,_ ngA5.sAGGGCGUCGUCGCCCCGA-3
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