General Method of Pseudouridylation
Substrat and sequence specificity of pseudouridine synthase : RIUA.
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the phosphate backbone for the RIUA reaction.
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The main purpose of our work is to understand We have investigated the use of the bacterial  The internucleotide backbone of ACSLPre was cleaved by
the structural and thermodynamic effect of base pseudouridine synthase, RIUA, as a tool to prepare RNase T1 and the duplex RNA was incubated with RIuA. 5 NU-.NNXZRA_3
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modification on RNA and the cumulative effect of isotopically enriched  pseudouridine-containing AL after digestion by using RNase T1 acts as the substrat
_ o o _ _ _ for RIUA. where N=C, U, G, A; X=A,C,G; Z=A,U, C; R=purineg
multiple modified bases within one RNA. The RNA oligonucleotides of defined sequence.
: e . : : . 224G " Cogs 2G * C g 24G * C g The properties of RIUA have allowed us to develop a general
nucleotide base modification can change structure, In E. coll, RIUA convertsU to Y in the position G C G Coe G Ce PTop o | o p_ ’ |
g '(‘3344 %G Cu %G Cu method for enzymatic incorporation of pseudouridine in any site
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stability and metal ion affinity of RNA. We have 32 In four tRNA species and in the position 746 of gg . gg gg of RNA. Our strategy is based on reaction of RNA with RIUA and
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focused on influence of pseudourldylatlon on RNA helix-35 1n 23S rRNA. The native RNA targets of 3023:(;40 - 3023:(;40 = 3023:‘;40 subsequent selective digestion of internucleotide bond by using
structure. RIUA suggest that an RNA stem-loop may be 3 1\\3387 3;“ A 3ij A ribonuclease T1. Dephosphorylation of the modified RNA strand
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sufficient for RIUA recognition. In comparison to 3 ! e ] e and ligation with the another oligonucleotide give the desired

] sequence of RNA.
Understanding the role of pseudouridine (Y) TruA and TruB, the RIUA does not require the full
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critically depends on finding the general method for length tRNA for activity. gcﬁ 5 :
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Incorporation of pseudouridine into RNA sequence. We havetested several sequences of RNA and o | | | | G-C cc G-C
was modified in the pseudouridylation reaction. Comparison O 5 GGGCOATCEOHS Tommalgs  C O
. . . . 6C —» GC > + |
Chemical incorporation of Y into RNA sequence all of them are substratesfor RIUA. of the HSQC spectrum of ASCLPhe before and after the A oA sl gpucscooacas S
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using phosphoramidite approach is possible, but does 26" Cay "G Ca 7 Ca 2 Co =0 Co 2 Co reaction confirmed the formation of y 32. GAA “eaa CA
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FUNCTIONS OF PSEUDOURIDINE : . modified by RIUA (scheme below). c A c A
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. : : 2P Y ¥ A LU Ay c . c c . C complementary strand of RNA and reacts with RIUA to generate
common modified nucleoside found In RNA. U A, BWE e A, .. o . o | o B |
U A, BocAan, T uCCAy . e o pseudouridine . Without further purification, modified RNA is
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It s formed by post-transcriptional s e ACS v ACSLG 33C3 ’3 '_ /‘i - ’3 | /‘i ligated to a chemically synthesized 3'-phosphorylated strand using
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Isomerization of selected uridines in RNA by ID spectra are showing the basel' regions for variously ° oA c oA template-directed T4 DNA ligase. Labeling of the 3' -half of the stem
different enzymes called pseudouridine RIuA-modified hairpins based on the native E.coli ACSLPhe, i i can be accomplisned if needed.
synthases. TheY 5, H6 (arrows) appears at ca. 6.8 ppm in most variants. L 0ss ] 0
. -] H6, H8/C6,C8 13":‘ ° H6, H8/C6,C8
o of H5-H6 (COSY) and H5-C5 (HSQC) peaks confirm Y 32 . l '
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Spectra H-13C HSQC-CT (the region of H6,8/C6,8) of the RNA
iy double stranded RNA before pseudouridylation reaction (on : :
Conserved pseudouridine play important Y32, U33 . PeRETE ( We have determined primary sequence of RNA
s theleft) and after reaction (on theright).
roles in RNA stability, codon recognition and 1D spectrum of ACSL-C33 ( top) necessary for the recognition by RIuUA and have
spliceosome function. Pseudouridine can stabilize ~ Pere @ (bottom) after readtion JWUL Y2Usl  Advantage of our method is based on its ability to  developed simple and reliable method of
with RIUA.
helices by improving stacking interactions. Spectra of other .variantsof ASCL Incorporate Y In sequence of isotope labeled RNA oseudouridylation of RNA. Our methodology is
are shown on theright. which does not form stem-loop structure.

general and allows uniform isotopic enrichment

of the RNA.



