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Figure S1. (A) Mfold prediction of 2D structures for PTC1a/b RNA molecules. The red
shapes highlighted helix 2 of the 3-way junction. The canonical A- and P- loop residues
were labelled. The two thick arrows pointed to the alkyl amino groups for labelling. (B)
Mfold prediction of 2D structures for PTC_DNA molecule. The numbers beneath the
structures are the mM of [Mg2+] in Mfold calculation. (C) The 2D structure of minihelix
substrate.



Figure S2

Figure S2. The e coli numbers of the bases are labeled, which are involved in
dimerization interactions showed in Figure 1 of main text.
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Figure S3. Representative smFRET traces. The green and red traces represent
fluorescence intensities from the Cy3 and Cy5 Dyes, respectively. The X-axis is 100ms
x 100 points. The Y-axis is intensity.

A, B, C are traces from Figure 3 row 1, 2, 3 at 15 mM Mg?*, respectively.
D is trace from Figure 4 RNA heterodimer at 15 mM Mg?*.

E is trace from Figure 5 RNA heterodimer at 15 mM Mg?*.

F is trace from Figure 5 RNA homodimer at 15 mM Mg?*.

G, H, | are traces from Figure 6 rows 1, 2, 3, respectively.



Figure S4.

El El 25 mM
L o
2| £
S S
8 8 uHHHl“ﬁz[ L
- ’;‘ ;ﬂ
E ﬂwo.g 10 mM i ; 0.6 | 50 mM
21 a1 27 04
3 mﬁﬂ 5 Aﬂmmm ’
Ur‘h o il \H tl‘gi,,
—_— g —_ ‘ ‘
S 0.6  15mM 3 0.6 | 100 mM
L c R A
w0t 27 :
= c dlHiTg
35 =] o Wil
(o]
0 02 04 06 08 10 0 02 04 06 08 1.0

Figure S4. FRET efficiency histograms between
CA_DNA at varied concentration of Mg2*.
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Figure S5. Mass spec to show thr quality of the minihelix RNA oligo.



Figure S6

T/C[\G"A
o
o
,T'c"ﬁ\ 7’
70 GI ! ¢r
A aeraswe; }
o I ?/T—G— —T—C— —G—\ 1;3
o U N ¢
e e
i‘ %-c-1-6-a-a” “\G o
\ dé-é—l—n—{:-é\r; PTC_DNA
\T, P 30
50 —z:l
, L o
b !
U—Q G— ]
¢ e t-\[ \ 0
\f {4 f
é J; T I‘l‘ 10
o G -
5 sl
—-U-C— c
- S
-k RNA1 ( RNA2
s —A=b @ o v
Ne-c-l—a- " Y
0 S-6-A b & ¢
“A” N, A" A o
/CQU""U’G/ 30 A A é‘A—A—C—G—U_C/qU
o4 Eb-b-8 &AL &
o o L
¥ ; ?
Uog- N S

Figure S6. The PTC_DNA was incised into two halves, and RNAs were synthesized
with the same sequence to test the minimal motif for ribozyme activity. Mixture of RNA1
and RNA2 did not generate FRET signals under the same conditions as in Figure 4 of
the main text.



Figure S7

110 mM, 37 °C

0 02 04 06 08 1.0

Figure S7. FRET efficiency histograms between un-charged minihelix

and charged Lys-tRNAYS T1.



