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Abstract Simplified Representations

PDB Survey (http://G4.x3dna.org)

G-quadruplexes (G4s) are a common type of higher-order List of[353 G-quadruplexes|auto-curated with DSSR from the PDB @
nucleic acid structures formed from G-rich sequences, typically ' e
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by the stacking of G-tetrads and stabilized by cations. They are [ eous \ widegoove co S T Camtenenite I e i 1
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expression, the maintenance of genome stability, and serve as
potential therapeutic targets.

Summary information [schematics - tetrads - helices - stems - costacks - homepage]

PDB-id: 6tc8c7 @
Class: DNA

Method: NMR

Experimentally solved 3D structures of G4s, deposited in the
Protein Data Bank (PDB), provide important insights into their
functions at the atomic level. However, limited annotations of \
G4s in the PDB unavoidably lead to false positive and false coaxial stacking
negative search results based on keywords. The lack of a widely pulged C )
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accepted annotation tool also makes results reported in the >
PDB entry 5ua3 %ﬂ PDB entry?QFV

Summary: 2-f-arabinoguanosine and 2-f-riboguanosine modified hybrid type G-quadruplex with v-loop

Reference: Haase, L., Weisz, K.: (2020) "Switching the type of V-loop in sugar-modified G-quadruplexes through altered fluorine interactionsc? .

Chem.Commun.(Camb.), 56,4539-4542.
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Abstract: Mixed 2-F-riboguanosine and 2-F-arabinoguanosine disubstitutions of a hybrid-type G-quadruplex are found to induce a refolding into
two alternative structures with different types of V-loops upon positional exchange of the two G analogs. While conformational prefer-
ences of the incorporated G surrogates fail to fully account for the observed rearrangements, additional hydrogen bonds with a fluorine
acceptor are suggested to be critical determinants of the two distinct V-loop conformers imposing different tetrad polarities.

G4 notes: 3 G-tetrads, 1 G4 helix, 1 G4 stem - 2(-LwX+P), UD3(1+3), UDDD

List of 3 G-tetrads [summary - schematics - helices - stems - costacks - homepage]

1 glyco-bond=s--- groove=w--n planarity=0.474 type=other nts=4 GGGG A.DG1l,A.DG7,A.DG21,A.DGl6
2 glyco-bond=-ss- groove=w-n- planarity=0.489 type=other nts=4 GGGg A.DG2,A.DG6,A.DG20,A.GF2/15

3 glyco-bond=-s-- groove=wn-- planarity=0.383 type=saddle nts=4 GgGG A.DG8,A.GFL14,A.DG17,A.DG22

literature difficult, if not impossible, to compare. Schematic
representations that capture the essential features of G4s in a
simple yet revealing manner are missing: it is easy to get lost in

detailed descriptions and complicated graphics while reading Innovative block representations introduced in DSSR to simplify the I%== %
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publications on G4s. Clearly, the increasing number of G4s visualization of G-quadruplexes. (A) The anff guanine (lower-left) leads to a N O N ()
available in the PDB calls for a praamatic software tool that can counter-clockwise orientation of H-bonding interactions (dashed lines in v a D T s e afore st 600 bt 7 bt 0
, _ o prag , magenta) from the WC edge to the major-groove (Hoogsteen) edge. (B) The = a ‘; ’ | N
identify th.|3 Important CllaSS of StrUCtUreS a.Utomat'C?”y’ N syn guanine (colored teal) reverses the direction of the H-bonds to clockwise, el " - e
characterize them consistently, and visualize them intelligibly. and it also creates a wide groove and a narrow groove. (C) A parallel G- = T e )

: : : uadruplex illustrated with square blocks for G-tetrads, highlighting a six- < (G
The DSSR (Dissecting the Spatial Structure of RNA) program \ P . | JMGNING ¢
I I I I layered G4_he|lx Composed Of tWO three-layered G4-Stems via CoaXIal List of 1 G4-stem [summary - schematics - tetrads - helices - costacks - homepage]
deteCtS and annOtateS G4S, Startlng from atomIC Coordlnates In StaCkIng InteraCtlonS The tWO bU|ged CytOSIneS are marked (D) AnOther G4 In DSSR, a G4-stem is defined as a G4-helix with backbone connectivity. Bulges are also allowed along each of the four strands.
PDB or PDBx/mmCIF format. It identifies G-tetrads and dlranges with a (1+3) hybrid conformation, emphasizing the duplex-quadruplex o @
. . . . . . . . Stemi#1, 2 G-tetrad layers, 3 loops, INTRA-molecular, UDDD, hybrid-(mixed), 2(-LwX+P), UD3(1+3)

them into G4 helices, composed of G4 stems via coaxial transition, and the three guanines in syn conformation.

1 glyco-bond=s--- groove=w--n Major-->WC nts=4 GGGG A.DGl,A.DG7,A.DG21,A.DG16

stacking interactions. G4 stems are categorized in terms of loops Cover Images of the RNA Journal o

connecting the four strands, by common names [e.g., chair, . . . . Byt )

basket], or the revised Webba da Silva structural descriptors for Nine out of 12 in 2019 and Jan-Jun in 2020 cover images of the e

G4 stems [e.g., 3(-P-Lw-Ln) instead of 3(-p-l. -1..) for PDB entry RNA Journal, contributed by the NDB, have been generated via S Sl S e
2GKU]. DSSR accounts for bulges, identifies V-loops, IDNA-blocview and PyMOL.

characterizes G4 structures using rigid-body parameters, and The DSSR-PYMOL integration supersedes that approach;

quantifies stacking with overlapping areas. The program it is easier to use, and generates better schematic images.
introduces innovative schematic representations, highlighting Comprehensive Annotations Starting simply from 3D atomic coordinates, such as those from

G-tetrads in PyMOL with unprecedented clarity. DSSR-annotated the PDB or MD simulations. the G4 module of DSSR can:
G4s from the PDB, easily searchable and regularly updated, are dentify G4 struct omatical
available at http://G4.x3dna.org/. /\ entity 54 structures automatically
. Characterize G4 structures comprehensivel
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