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Figure S1: Secondary structure based hybridization prediction of aptamer with probe 1 (lengths
30nts and 16nts). An apparent change in secondary structure influenced by reduced numbers of
nucleotides leads to change in AG.
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Figure S2: Change in binding affinity of aptamer with probel in presence of different
concentrations of Cd2+. AAG is the change in AG when aptamer hybridized with probel in
abscence of Cd2+ as compared to aptamer/Cd2+ (1,4,8, and 12) complexes bind with probl.



AG

-12.47
Kcal/Mol 2-D Diagram

is characterized at

Figure S3: In silico analysis of Cd*" binding with aptamer. Binding of single Cd*"
the end in form of 2D diagram, which shows tendency of Cd** toward G and T.



Probes N30 N28 N26 N24 N22 N20 N18 NI16 Ni14 N12

Aptamer Aptamer/ Probe Complexes

AG
(Kcal/Mol)-16.72 -16.32 -16.03  -14.93  -13.58  -12.67 -11.93  -11.93 -11.93 -11.93

Figure S 4: Simulations oriented optimization of probe length based upon hybridization Yield
and AG. The simulated presentations of aptamer hybridization with different lengths of probes,
showing the conformational changes directly impacted by length which influenced the A G that
leads to the hybridization yield.



Complex

(Apt. and .
probe) i)
Mutation Wild Type 1-2 34 5-6 7-8 9-10 11-12
AG” -16.72 -16.27 16.20 -14.80 15.80 -15.90 -14.88
( keal/mol)
HY' (%) 100 95.50 73.30 75.60 83.00

Complex
(Apt. and
probe)
Mutation 15-16 17-18 19-20 23-24 25-26 27-28 29-30
AG* -11.44 13.64 13.47 12.59 -16.01 -16.18 16.27
( keal/mol)
HY ' (%) 26.10 61.20 59.10 68.60 47.00 80.90 90.00 95.60
HY" is hybridization yield.
Figure S5: Molecular simulations based sequence optimization of selected probe 30 nt. The 15

mutated sequences were generated by two consecutive mutations in each sequence starting from 1-2
position till end 29-30. Mutations were made such in a way that a purine is substituted with purine
(A—G/G—A) and pyrimidine with pyrimidine (T—C/C—T). The molecular simulation complexes

are shown along with binding free energies and hybridization yields.




TableS1: Table of mutated sequences of probe 30 nt for molecular simulations based sequence
optimization.

No. Sequence Mutation
1. CCTGACAACACCATAATAAAAACCAACACG Wild type
2. TTTGACAACACCATAATAAAAACCAACACG 1-2
3. CCCAACAACACCATAATAAAAACCAACACG 3-4
4. CCTGGTAACACCATAATAAAAACCAACACG 5-6
5. CCTGACGGCACCATAATAAAAACCAACACG 7-8
6. CCTGACAATGCCATAATAAAAACCAACACG 9-10
7. CCTGACAACATTATAATAAAAACCAACACG 11-12
8. CCTGACAACACCGCAATAAAAACCAACACG 13-14
9. CCTGACAACACCATGGTAAAAACCAACACG 15-16
10. CCTGACAACACCATAACGAAAACCAACACG 17-18
11. CCTGACAACACCATAATAGGAACCAACACG 19-20
12. CCTGACAACACCATAATAAAGGCCAACACG 21-22
13. CCTGACAACACCATAATAAAAATTAACACG 23-24
14. CCTGACAACACCATAATAAAAACCGGCACG 25-26
15. CCTGACAACACCATAATAAAAACCAATGCG 27-28
16. CCTGACAACACCATAATAAAAACCAACATA 29-30




