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Table S1. Calculation of ApKa and AAGS . ot each midbp (K mol™)" values from the

model monomeric donors and acceptors (i.e. Monomeric base-pair) representing the H-
bonding base pairing contribution of the middle base-pairs (mid base-pair i.e. excluding
the terminal base pairs).The net hydrogen bonding stabilization in different base pairs are
different. The AAAG®«a values are predicting the relative hydrogen bonding stabilization

of one base pair over another.

Monomeric base-pair | dC-rG | rC-dG | dG-rC | rG-dC | dA-U | rA-T | T-rA U-dA
ApKSF 4.94 5.35 5.35 4.94 5.43 6.43 6.43 5.43
(0]
AAG B a of each mid bp 2820 | 3060 | 30.60 | 2820 | 311 36.4 36.4 311
[AAPKY] (DR)-(RD) -0.41 +0.41 -1.00 +1.00
0]
AAAG Y 4 of each mid bp -2.40 +2.40 -5.30 +5.30

"See Table S2 for calculation of total free energies for base-pairing using free energies for

individual middle base-pairs . * For the free energy determination of the middle bp residues in

duplex the AG;, values of the Etp(d/rN)pEt (6a — 10a) and (6b — 10b) (ref 14) have been used.

pKa

*ApK, for (rG-dC): [pKdn - [PKalisa for (dG-rC): [pKdlza - [PKdio, for (rC-dG): [pKd7a -
[PKal 100, fOr (dC-rG): [pKalm - [PKal10a fOr (U-dA): [pKdley - [PKaea @nd for (T-rA): [pKaoea -
[PKalen; (dA-U): [PKales - [PKalea and for (rA-T): [pKaloa - [PKalen; [AAPKS or)-ro) = [APKaloR -
[ApKro




- =N
Table S2. Cdculation of the AAAGSKa of each terminal bp (kJmol™)" values from the model

monomeric donors and acceptors to represent the H-bonding contribution of the base

pairing of termina base-pairs (3'—>5") in DNA-RNA and RNA-DNA hybrid duplexes.

Terminal base-pair dc’- | rC*- | dG°- | 1G>~ | dA®- | rA%- | T°- | U°-
rG® | dG° rCc® dc® b T rA° dA®
ApKa 492 | 516 | 575 | 515 | 538 | 624 | 7.01 | 591

AAG pkafor terming basepars | 281 | 294 | 329 | 295 308 | 353 | 400 | 3380

AA pKa[pR-RD] -0.24 0.60 -0.86 1.10

" See Table S2 for calculation of total free energies for base-pairing using free energies for
individual terminal base-pairs. For the 3- or 5-termina base-pairing in duplex the
AG;’Ka values of the (d/rN)pEt (1a —5a) and (1b — 5b) and Etp(d/rN)pEt (6a — 10a) and (6b —

10b) (ref 14) have been used. We have used Etp(d/rN)pEt (6a — 10a) and (6b — 10b) as the

model for the 5-phosphate since 3'-phosphate group in the bis-phosphate do not have any
influence on the pK, of the constituent nucleobase.



Table S3. Calculation for SApK, for al fourteen sequences (1 - 14) * in RR, DD, DR,
and RD combination (shown in the right four columns) based on the pK,s of the middle

and terminal base pairs The H-bonding in the RR duplexes are generally more stable

(with some rare exception, e.9. 8z:/8op/8pr/8rp) than those of the DD, DR or RD because

thelr ZApK, are relatively smaller.

Sequencea Duplex Sequenceﬁa }:Ap}éa ZApIéa ZApIéa ZApléa
RR DD DR RD

(1arf1oo/Lor/ Lao) A CTETC 6238 | 66.70 | 6503 | 64.28
(2rrl 200/ 208/ 280) N 4835 | 5207 | 51.23 | 49.35
(3rr/300/30r/3%0) Y A oS 47.26 | 5098 | 5021 | 48.23
(Aerl ool borl4ep) eSS 51.85 | 5517 | 54.89 | 52.30
(Sre/Soo/Sor/Sro) S GG e CsICC 89.02 | 9542 | 9336 | 9141
(6re/600/6or/60) e ol 9455 | 10171 | 99.79 | 96.84
(7rr! Too! Tor! Tro) SIS I 8156 | 90.44 | 8829 | 84.15
(8rr/Boo/Bor/Bro) PSSASASSS 4128 | 4364 | 4111 | 4393
(o5 z0) S SRSEICCERSeS 6193 | 6565 | 6318 | 6459
(10re/1000/10p=/10r0) e pacaleUSeaivt 109.25 | 117.01 | 113.83 | 112.83
(11rr/11p0/11pr/11r0) biasybsasaadie 7991 | 87.67 | 8309 | 8491
(120/1200/ 1201/ 12r0) ;f;ﬁ;ﬁg#gg ;ﬁ;\rg/ITA 8138 | 9082 | 86.15 | 8656
(13rr/ 1300/ 130x/13r0) SRS AT SRRARRT 80.41 | 8309 | 8154 | 87.36
(14rr/ 4o/ 14or! 14r0) DT e SO 85.94 | 9438 | 84.97 | 95.79

3-GCGTTTTTTTTTTGCG

% Sequences (1 - 14) are taken from ref 4. The type of duplexes (i.e., whether RR, DD,

RD or DR) are referred to as subscript to the sequence number in the text, for example,

as 1rgr, 1op, 1ro, and 1pr. and so on. ¢ SApK, includes the sum of pK differences of the

middle (Table $4) as well as the terminal base-pairs (Table S5) for RR/DD/DR and RD

duplexes.
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