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* Life on Earth uses exclusively D-nucleic acids * L-nucleic acids are no longer found in nature
* D-RNA is rapidly degraded in vivo * L- RNAis invisible to natural biology

D-RNA and L-RNA do not form contiguous base pairs!

Ashley, G. W. J. Am. Chem. Soc. 114, 9732-9736 (1992).



i

Cross-Chiral Inhibition
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D-RNA vs. L-RNA

/Is cross-chiral catalysis by an RNA\
enzyme (ribozyme) possible?
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In Vitro Evolution of a Cross-Chiral
AlM Polymerase Ribozyme

AAGCUAUCCG, ppPGACUGGUCE

L-RNA 1 O T Y I I I T O O O
CLiCGAUAGG CUGACCAG 5’ _
H\H:/ Linker
) N7o
5 C—1 L 1CC
D-RNA Library
pCpC (T4 RNA Ligase)
Linker i -O—|:3:O
0
P
j—o-d P

N/_>—NH2
= >—N
N/_>—NH2 I

N

i
-0 O)/\/O—llD O
O- 5 O_ 2
o=

0]

1
; i
0 0 i 0—P-0
11 11
B A S PN I A U,
|
i L i ] HO
5 NO, 5 4], 0
i HO
:
:
:
‘\

0
11
o7
O
NH HO
Fluorophore




T In Vitro Evolution of a Cross-Chiral
AIM Polymerase Ribozyme

AAGCUAUCCG, ppPGACUGGUC
L-RNA R B O (I B T I B

CLiCGAUAGG CUGACCAGY5’

N7o HLH

5 1 [ 1CC
D-RNA Library
L-RNA - L-RNA L.RNA
Oxy-O~p-C L-RNA 5 0o o o
Ho I O 0~ 0 NGOG -0—P—0—P—0—P-0

+ O Pyridine, dioxane II:’ (HBUN"),H,P,02  -o—P" P I,/pyridine/H,0 S8 b

o) O\P,O

7\
o O

\.

Ludwig, J & Eckstein F. J. Org. Chem. 54, 631 (1989)
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In Vitro Evolution of a Cross-Chiral
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Sczepanski, J. T. & Joyce, G. F. Nature, 515, 440-442 (2014)
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Self-sustained cross-chiral replication system (model for heterochiral evolution)
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