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G-Quadruplex Formation in a Putative Coding Region of
White Spot Syndrome Virus: Structural and

Thermodynamic Aspects

Yoanes Maria Vianney,” Maria Goretti M. Purwanto,” and Klaus Weisz*®

White spot disease (WSD) is one of the most devastating viral
infections of crustaceans caused by the white spot syndrome
virus (WSSV). A conserved sequence WSSV137 in the DNA
genome of WSSV was found to fold into a polymorphic G-
quadruplex structure. Supported by two mutant sequences
with single G—T substitutions in the third G, tract of WSSV137,
circular dichroism and NMR spectroscopic analyses demonstrate
folding of the wild-type sequence into a three-tetrad parallel
topology comprising three propeller loops with a major 1:3:1
and a minor 1:2:2 loop length arrangement. A thermodynamic
analysis of quadruplex formation by differential scanning
calorimetry (DSC) indicates a thermodynamically more stable
1:3:1 loop isomer. DSC also revealed the formation of addi-
tional highly stable multimeric species with populations
depending on potassium ion concentration.

G-quadruplexes (G4s) are secondary structures of DNA, formed
by repeated runs of contiguous guanosine residues. They are
widely found throughout different organisms but also occur in
viral genomes.? G4s have been shown to be involved in the
regulation of gene expression, either acting within the
regulatory region or the gene itself.*™ Consequently, formation
of G-quadruplexes in the viral functional genome may contrib-
ute to viral mortality and G-quadruplex-stabilizing ligands may
be employed for viral control.* The white spot syndrome virus
has emerged as one of the most common and most devastating
pathogens for farmed crustaceans such as shrimp."*™ WSSV
infects all major shrimp species and has caused huge economic
losses in the aquaculture industry worldwide due to the lack of
effective treatments. Screening the genome of the white spot
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syndrome virus (accession number KY827813), we found a
conserved sequence with putative G4-forming ability termed
WSSV131 (Figure 1). Its first G tract is located three bases
downstream the template strand of the open reading frame
(ORF) WSV131, encoding a putative yet still unknown
proteinl'>"

The circular dichroism (CD) spectrum of WSSV131 exhibits
positive and negative amplitudes at ~265 and ~240 nm, typical
for a quadruplex with parallel topology and exclusive homo-
polar stacking interactions (Figure 2A). The imino proton

name sequence
12348678 910111213141518171819 20212223
WSSV131 5-TCTGGGAGGGAAGGGGAGGGTTA-3'

WSSV131-G13T
WSSV131-G16T

5 -TCTGGGAGGGAATGGGAGGGTTA-3’
5-TCTGGGAGGGAAGGGTAGGGTTA-3’

Figure 1. WSSV131 wild-type and mutant sequences; G tracts are underlined
and positions 13 and 16 marked in red.
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Figure 2. A) CD spectra (20 mM potassium phosphate, pH 7.0, 100 mM KCl,
20°C) and B) imino proton NMR spectral region (10 mM potassium
phosphate, pH 7.0, 25°C) for WSSV131 and its G13T and G16T mutants. Note
that topologies are conserved under both buffer conditions (Figures S1 and
S2 in the Supporting Information).
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spectral region of a 1D NMR spectrum for WSSV137 reveals a set
of 12 major imino resonances between 10.5-12.0 ppm charac-
teristic for Hoogsteen hydrogen-bonded guanines arranged in a
G-tetrad (Figure 2B). However, additional minor species account
for ~30% of the total population. Polymorphism may arise due
to the third tract composed of four G residues to potentially
form 1:3:1 and 1:2:2 loop isomers. To lock structures to a
single loop arrangement, single-site mutants G13T and G16T
mimicking 1:3:1 and 1:2:2 loop isomers were evaluated and
compared to the wild-type sequence (Figure 1). CD spectra of
the mutants featured highly similar signatures typical of a
parallel fold (Figure 2A). Notably, imino proton spectral regions
for both mutants indicate a single quadruplex comprising
twelve imino resonances with their superposition closely
matching native WSSV1317 imino signals with the G13T mutant
in excess (Figure 2B). These results suggest the presence of a
major 1:3:1 and a minor 1:2:2 loop isomer for polymorphic
WSSV131.

A more detailed NMR structural analysis of the native
WSSV131 sequence employed standard strategies to assign the
major loop isomer. Continuous sugar-base NOE connectivities
are observed between the 5'-terminal T and the first G-column,
between the fourth G-column and the 3’ terminus, as well as
between guanosines constituting the two central G tracts
(Figure 3A). Two prominent crosspeaks in the H8/6-H1'/H5
spectral region observed at long but also shorter mixing times
are identified as A11 H8-H1" and C2 H6-H5 contacts through a
'H,"*C HSQC experiment (Figure S3). Imino-H8 and imino-imino
NOE contacts identified guanines involved in G-tetrad formation
(Figure 3B, C). There is no indication of any syn-guanosine

within the four G tracts in the NOESY spectra in line with the
observation of exclusively upfield-shifted guanine *C8 resonan-
ces in the HSQC spectrum characteristic for anti conformers
(Figure S3). The all-anti G-quadruplex matches a parallel top-
ology with G-columns linked by three propeller-type loops.

Intra-tetrad H8-H1 crosspeaks determine the polarity of the
G-tetrads, that is, the direction when going from H-bond donor
to H-bond acceptor (Figure 3C). Thus, polarities of 5'-tetrad,
central, and 3'-tetrad follow G4—G8—G14—G18, G5—G9—
G15—G19, and G6—G10—G16—G20, respectively. Polarity is
additionally confirmed by typical imino-imino NOE contacts
(Figure 3B). Strong crosspeaks connect sequential Gs within the
same G tract. In addition, intra-tetrad crosspeaks can be seen
between neighboring G columns, for example, G10-G6 and
G20-G6, and inter-tetrad contacts connect imino protons in
adjacent tetrads, such as, G9-G6 and G10-G15.

There is also a weak NOE crosspeak between A7 H8 of the
first propeller loop and preceding G6 H2'. Likewise, residues of
the second propeller loop can be identified through NOE walks
based on H8/H6-H1'/H2'/H3’ contacts from A11 through G13.
Another weak sequential contact from G16 H2' to A17 H8 of the
third propeller loop also allows assignment of G16 as being the
last residue of the third column (Figure S4). Taken together,
experimental findings clearly confirm a major WSSV131 G4 with
parallel topology and a central 3-nt propeller loop (Figure 4, for
a compilation of chemical shifts, see Table S1). A corresponding
more detailed 2D NMR spectral analysis on both G13T and
G16T mutants confirmed their parallel fold and the same 1:3:1
loop arrangement for WSSV131-G13T as identified for the major
species of the wild-type sequence (Figure S5 and S6).
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Figure 3. 2D NOE spectral regions of WSSV137 acquired with a 300 ms mixing time at 25 °C. A) H6/8(m,)-H1'/H5(w,) spectral region with continuous NOE walks
along G tracts and 5’- and 3’-overhang sequences. B) Imino-imino crosspeaks with sequential connectivities traced along the G tracts. C) Intra- and inter-
tetrad H8(w,)-imino(w,) crosspeaks; tetrad polarities as determined from intra-tetrad NOE contacts (marked in red for the 5'-tetrad, in blue for the central
tetrad, and in magenta for the 3'-tetrad) are given in the inset.
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Initial UV melting studies on the WSSV137 G13T and G16T
mutants, each forming a single loop isomer, revealed slow
kinetics of (un)folding at 10 mM K* whereas at 120 mM K™
melting profiles shifted to temperatures too high for the
observation of a well-defined high-temperature baseline within
the temperature window accessible (not shown). To never-
theless obtain information on their folding thermodynamics,
quadruplex formation was analyzed by DSC in a pressurized cell

10

2 6

Figure 4. Topology of the WSSV131 major quadruplex species with tetrad
polarities indicated and loop residues represented by circles; residues of the
G-core are numbered.

allowing sample heating up to 110°C without irreversible DNA
decomposition. Thermodynamic equilibrium upon heating was
verified for both sequences by a match in melting profiles
determined with two different heating rates (not shown). After
proper baseline correction, DSC data were fitted with a non-
two-state model assuming negligible changes in molar heat
capacity AC,/" to yield T, as well as calorimetric and van't Hoff
molar enthalpies AH?, and AH:,, (Figure 5, Table 52)1"

In a buffer solution with 120 mM K* the major WSSV131-
G13T quadruplex exhibits a T,, of 68.1°C, 3.4°C higher than that
of the WSSV131-G16T mutant. The higher melting 1:3:1
propeller loop arrangement of WSSV131-G13T agrees with
systematic studies on the length of propeller loops, reporting a
propensity of short first and third loops with a longer central
loop."® Interestingly, the less favored WSSV131-G16T quadru-
plex shows another high-temperature transition centered at
103° C but not fully completed within the experimental temper-
ature range. To shift transitions towards lower temperatures,
DSC measurements were also performed in solutions with
90 mM K™. Again, in contrast to WSSV131-G13T the G16T mutant
exhibits an additional high-temperature transition shifted to
99.3°C but with noticeably reduced height. Based primarily on
gel electrophoresis and size exclusion chromatography, high-
melting multimeric species have previously been suggested to
coexist in particular for parallel-stranded quadruplexes with
short loops!'”” However, they have not been observed and
characterized by calorimetric methods so far. Taking into
account a growing population and faster folding of multimers
with increasing K' concentration, AH:, for the monomer
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Figure 5. Representative DSC thermograms with a 0.5 °C/min heating rate of WSSV137 sequences (50 uM). Melting profiles for WSSV131-G16T (top) in the
presence of 120 mM K * (left) and 90 mM K* (right). Melting profiles for WSSV131-G13T (bottom) in the presence of120 mM K* (left) and 90 mM K™ (right).

Fitted curves based on a non-two-state model with AH.
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# AHy, are shown in red.
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transition at lower temperature is expected to be significantly
underestimated in line with a AHJ/AHZ, >1 ina 120 mM K"
buffer. On the other hand, the small population of multimers at
90 mM K* does hardly compromise AH, for WSSV131-G16T,
yielding a AH;/AH_, ratio of about 1 in agreement with a two-
state melting transition for the monomer. Because AH;, is
independent of concentration and only depends on the shape
of the DSC curve, AH,,, is expected to provide a reliable value
for the enthalpy of (un)folding given a two-state transition
under equilibrium conditions. With a AH,,, of - 47.0 and
- 46.1 kcal/mol  for WSSV131-G13T and WSSV131-G16T at
120 mM K™ as well as - 45.9 and - 42.9 kcal/mol at 90 mM K™,
folding of the more stable G13T mutant seems more exother-
mic by 1 and 3 kcal/mol. It should also be noted that despite
observation of only one DSC transition, AH; /AH;, was found to
be >1 under both salt conditions for WSSV131-G13T. This
strongly suggests formation of corresponding multimers with
even higher thermal stability when compared to those of
WSSV131-G16T, escaping their detection in the DSC experiment.
Indeed, formation of higher-order assemblies for both G16T and
G13T mutant sequences are also indicated by native gel
electrophoresis experiments in a 90 mM K™ buffer (Figure S7).

Taken together, a well-defined parallel quadruplex, highly
stable under physiological salt conditions, is formed in a
sequence located downstream of a putative coding region in
the WSSV viral genome. Such a G4 could possibly be used to
regulate viral gene expression and offers the opportunity to
ultimately control WSSV infection through the use of G4-
binding and G4-stabilizing ligands. Detection and character-
ization of such G4-prone sequences in the viral genome open
new avenues for the target design of antiviral drugs directed
against WSSV in crustacean farming.
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| Cover Pictures

Front Cover: Biochemical Investigation

of the Interaction of pl0n, Riok1 and COPRS

with the PRMTES-MEPSD Complex (ChemBioChem 1172021)

1852 First Puit 04 june 2021

Aligning the adaptor protein sequences: The Image
shows all sequences dertved fram PREMTS adaptar
proicires Riok 1, pliCin and COPRS, that were tested. The
[OFEEnSUs sequence GOADVEDA[E/D] was idontified,
synthiesired, and feund to bind poterehy to PRATS,
highligheed as whlic sequence parts ot thie highest

attinicy binding pegtdes. White alanines represent the
SEOQLETICES, whiens the mutaton fo alanine reduced
binding beracen poatide and PRMTS the mas:. Protein
trunication and the: onysial mrssure of PAMTS In
roimplex with a RloK1 dorheed pepiice confirmed e
tinging and lllumirated a novel protein—protein
Interactian site on the TIM-banne! domain. More
Information can be found In the Commurication by Pt
Harm, H. Wakdmanin ot al.

Abstract | Full toxt | POF | Request pormissions

Cover Feature: Application of Neuron-Selective Fluorescent Probe, Mewd, To Identify
Mouse Retinal Degeneration [ChermBioChem 11/2021)

1852 | First Pus 04 june 2021

Chem B

Thee newly developed MeEul Stains |ve mEurans, such
i photorecepeod oolls In the retina. The cover feabure
piciure shows the Meud-stalned retina in che ooss
cryasection atter tall wein injection. Mews highly siairs
e cauter Segmeent layer and cofl bodies of
phiotprecepees colls and some bpodar oells {green).
Musched weere staimed with DAP] [Buwe) Wich this
charactensic, this shudy demorstrabed that Mews
distinguishes beween hea chy and photorocepror
degeEnerate retinas as an i wwe appicacion. Mo
Infermation can be found In the Commuricirion by D. L
sor, YT, Chang et al.

5
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Reviews

Very Important Paper

Chermical Synthesis and Bislogical Applications of 0-GleNacylated Peptides and
Proteind

Jessica ML Groeniewedt, Danlel | Corey, Praf. Chadie Feh
Fages: 12541870 | First Publishedt 15 nuary 202

Sugar madifications an protelns crabie colls ta
respond quickly to emdronimental cues. We revics the
plethana of chemical stategles bo access preckse
gyroforms of OuGichAc peptides and full proteins and
explore the transiatinal use af syrrhietc D-GleNse
Eyropentdes and ghooaroteins 25 Dkamarkers,
mechanistc prabes, and therapeutics. Syrthetk
O-GlcMAL ghycabiology Is palsed to rapidly identify rakes
In chronic and Infeciows discase.

Abstract | Fulltoxt | FOF | References | Regquest permissians

Recent Advances in Two-Photon AlEgens and Their Application in Biological Systerms
Dr. Yandong Do, Praf, Oing Zha, D, Kul Du

Fages: 1271-1883 | Frst Publishied 04 jsnuary 30210

AlEgens Twophoton

Improsing potential: Two-photon AIEgen probies have atracted 2 ot of amention due to thedr
advantages of large penctration depeh, betle ighs damage, dark fiedd Imaging and target exdtation.
This paper roviews the most nearesentathee two-photon Imaging technodogy of the past five years,
and discusses its great applcazion poientiad in the tieid of biological imaging.

abstract | Fumtoxe | POF | References | Roquest permissans

Minireviews

Zecondary Alcohol Dehydrogenases fram Thermeancercboctar prevdoethanalicus and
Thermoanaerobocter brockii as Robust Caralyss

Prod. Muss M. Musa, Praf. Claire Wicllie, Prod Rabert 5. Philligs
Fages: 1EE41893 | Frst Published: 17 Febnuary 2021

Scope and selectivity: Recent offors to cupand the
subisbrace soofs ard tune the nr.lr:ln-s::inn:Mr:.rnf
secondary ADHs from T. pseadoenbemolicus and T. Grocd
by using site-directed mutagenesis and directed

i evolLrion are revicveed. Moneower, che themmal stabiliy
R =

and organic solvent tolerance of these enzymes
-
.f?“-\.'f”

Hustrated oy thelr cancummert Induskan in other
Interesting reacions to produce optically active slcahods
Abstract | Fulltoxt | POF | References | Roquest permissians
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| Concepts

Inducible CRISPR-dCas9 Transcriptional Systems for Sending and Genome Regulation
Han W, Praf. Fenglin Wang, Prof. fan-Hul Jiang

Fages: 12541900 | First Published 12 Jenuary 2031
"H ransforming 3
. T transcription: Induciok: CRISFR-dCas9
e

.- tranSCrinon SyEme that refy an exagenous and

# enoogenals oues to conditianally contred thie function of

'..l""':. — s dCa=9 prateins ar gRMMAS hove provided plonecring
platfarms for gename engineering, coll-spedific sensing

and theramkes.

Abstract | Fulltext | FOF | Referorces | Reguest permissions

Photaregulation of Gene Expression with Ligand-Modified Caged sitNAs theough
HostiGuest Interaction

Dr. Qdan Warg, XInll Fan, Hanman ing, Han Zhao, Or. L] ¥, Frod Xnjing Tang
Fages: 1901.1907 | First Published 12 Jenuary 2031

Eigper cage, bhigger effect Frotomodulation of gone
cwpression has been successfully achieved in wimo and

Jn viva Iy Lsing guest-malecule-madified caged siRNAS,

whitch comiains the cormespanoing bulky bikocking
commplex at 5 cenminus af the antiserse RMA sirand,

through guestiost inmeractions.

abstract | Fulltext | FOF | References | Reguest permissians

| Communications

ﬂ Lipan Srcaws

Biochernical Investigation of the Interaction of pICin, Riok1 and COPRS with the
PRMTSMEPSD Complex

Adrian Krzyzanowsk, Dr. Raphael| Gasper, Dr. Hééne Adinow, Or. Peter T Har, Prof. Or. Herbert
Waldmann

Fages: 19081914 | Frst Published: 24 Februany 2021

Determination of a FPI interface: The adaptor procein
binging sice of PRMTS has been idencified and studied
by using synithetic peprides. A corrpstal soruchure of the
PRIWTS TIMI-barnsd domain and & Aok -derved popride
highlighes the sibe of inte racticn.

Abstract | Fulltext | POF | Refororces | Request permissions



Very Important Paper
m Lipsan ACLais
Bioaynthesis of Sinapigladioside, an Antifungal lsothiocyanate from Burkhoideria
Symibionts
Benjamin Dose, Or. Sarah P. Wichs, Dr. Kirsen Scherlach, Sophie Shahda, Dr: Lawm V. Adrer, Prod D
Martin Kafmnpoth, Frod Dr. Chrtstian Herbweaok
Pages 1920:1924 | Firs Published: 19 March 2621
B B. glivdicd Altermative pathways: Genetic analyses and labeling
— —— ! siudies proside the firs insights into che blosynchests of
! ‘_24 the mare isothkooyanae natural producs sinapdgladioside
& ! from bectic-assocated bacteria that might protect the
E——

beetie offspring against erecmopathogenic fungl.
LOMTary L KOaT ISOTMeOCyanase DInsymmenc

. y patraays, sinapigiadioside assembly involves an
HM™ sonitrile syminase.
.[!, R T e -
[ WOy o
."-f:' P I!l-! iy
Sinapiotadiosid

Absiract | Full ot | FOF | Refercrces | Regquest permissions

ﬂ Lipsmn Arcws

Arylphosphonate-Tethered Porphyring: Fluarescence Silancing Speaks a Metal
Language in Living Enterocytes

Dr. Claudia Kell, julla Eiesn, Or. Frans: josef Schmict, Dr. ¥unus Zory, Frof, D Hajo Haase, Or, Glndog
Yioo=man

Fages 1925:1931 | Frs Pubiished OF Febnuany 2021

= I . Pinpainding metals: Aryiphosphonic acd Suorophores

g i b e with 2 parphyTin core produced rique fluorescent
' 3. B Ll L i behaviar In respanse to-each of the bologically
- < significant metad lons shudied. Thus they providic an
expandabie and engineerabic plaform for the
= development of iImproved, targeted fuoresoence

sensors siEcable for in wvhvo applications o defermine
and visualos metls in peswes during dsease
PrOgreEssio.

Absiract I Full foxt | FOF | Fcteremnces | Reguest permissians

|'i'| Lipsn Arreus

G-Quadruples Formation in & Putative Coding Region of White Spot Syndrarme Virus:
Structural and Thermodynamic Aspects

Yoames Mana Vianney, D Maria Gorol M. Pursanco, Dr. Baes Welss
Fages 19332.1935 | First Published: 12 March 2021

The right spot for white spot A G-quatrmko forming
seqguence ldentdicd within the DN& genome of white
spot synerome vires falds into a majarand a
thermpdynamecaily iess stabie minor ioop Isomer. The
paraliel quadnuplex scaffoikd might consziese a potereial
target for viral dnug develanment against whine spat
discase.

Abstract | Full text | FOF | Reforcrces | Request permissions
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A Mutation-Based Methad Tor Pinpointing a DNA N-Methyladenine Mathyltransfor ace
Modification Site at Single Base Resolution

Mohan Cheng, Sao Shis, [ie Cao, Minsoog Gao, Sking Xang. Prof. Fenggin Wang, Prof. Yizhen Wang,
Frod. lanmao Ly

Fages 1935:1933 | First Pubilshed: 28 March 2021

e 153 b
b L R L TNy
ol e e f,:,jfu,- — 'i.:,'i'_.:'
P SFNRN F¥ N
o T
. ——

!::np.i.

An enzyme-assisted chemical labeing method to pinpoint the DM Bma methykransiorase (MTase}
substrate modification ske at single-base resolution is described.

Abstract | Fulltext | FOF | References | Regquest permissians

Full Papers

Harnessing Multiple, Nonprateagenic Substitutions te Optimize CSP:CamD
Hydrophobic Interaction in Graup 1 Strepiococous preumomioe

Tahmina A 8k, Emelee R Engler, Kyle 5. Chicruira, Ao B, Buttnes, Dr. Bimal Koiraks, Or. Yiah Tal
Gan, Or. Michael & Bermucs

Fages 1540.1847 | Firs Publishert 28 Februany 2021

Unnaturally apdmized: The use of urnanral amino
acids alkwed the optimizaton of hydrophobic
Ineracckons betwecn T5P 1 and the cognans Comil]
receprar by assessing how matiale, coordinated
subsiutons In the: C5P1 amine add sequence can
affec: C5P1 binding.

Abstract | Fulltest | FOF | References | Reguest permissians

Comparison of Two DA Aptamers for Dopamine Using Hamogensaus Binding Assays
Yaoyaa How, farun How, Dr. Kbida L
Fages 1948-1954 | Firsc Published: 30 March 2021

E Two very different D sntamers have been repomed
for copaming, one derived fram am BAA aptamer
,-A% {named Apt1} and other obtained wia direct aptamer
solection {named APEZN. In this saudy, we used four
E homogeneols binding assays o HMpare these cao
DA, dopamine apramers. Aprl docs not appear o be
able 20 bind dopamine speciicaly, whise Ant2 showed

spectfic binding and could be wsed for develaping
redabed biosersors

\

Specific
Igsdifng

Abstract | Fulltext | FOF | References | Request permissians



Supramolecular Interaction of Molecular Cage and f-Galactosidase: Application in
Enzyratic Inhibition, Drug Delivery and Antirnicrabial Activity

Ayifc Monddl, Imekaz Anmad Bhat, Sebnarad Kananacarain, Dr. Mrinmoy De

his:

Fages: 1955:1960 | First Published: 04 Aprl 2021

: : Dead Bactena
P'ﬂILI
B Curcumin Drug Release

Thie effect of 3 water-solubik: Pd,® moleoutar cage toveands 5-galactosidase enoyme achity was
stutierl The: cage disintegrates in the presence of the -cnzyme and inhiaes the cnzyme by mived
made of inhebizion. This Inhibition stracegy and encapsutaced hydrophoblc ourcumin inside the cage
wore used o conprod thie growth of meshicillin.resistant Shphpococces ouress.

Abstract | Fall soxt | FOF | Roterendes | Reoguest permissians

Approaches to Evaluate the Impact of a Small-Molecule Binder 1o a Moncatalytic Site of
the Protessome

Wenzhi Tlan, Marianne: E. Maresh, Prof. Dand |, Trader
Fagez 1961-1865 | First Published: 22 Febnuary 2021

Ineestigarting the impact of small malecules: Thens
arc a number of essentlal procoin-protein ireeractions
between the 195 regulatony paride and 205 core
particle b form tie full 265 prateasome. We
Imvesigated whother 3 smad-moleoule bindor 1o Rpni-a,
2 195 oy burir, coul CnUpt J85 procoasome AThicy.

Abstract | Fulitest | POF | References | Reguest permissions

Exchange of Proteins in Liposomes through Streptolydin O Pores
Or. Gakushil Tswjl, D Takeshi Sunarms, Dr. Masaya D1, D Mankazu lchihashs

Fages 1995-1973 | Frst Published 14 Febnuary 2021

TA488 .
+ Streptolysin O Leakege 2 o i
# "\-‘

1nﬂuxx‘-.. s

Liposome * o+ TABAT

Taking a pore view of bdoreactors: Srroprolysin O croaes pancs in Gposome memibranes aliowing

proseins to permeate them Ensymes induding RMA podymemse can be supplied through these:
pones, alkwing R to be synithesized in Apcsomes. The method could broaden the application of

lipnsamees a5 biochemical reactors.
Abstract | Fulitest | POF | References | Request permissions



Construction of & CRISPR-Biolayer Interferometry Platform for Real-Time, Sensitive,
and Specific DNA Detection

Dr. Shan-Peng Qlea, Then-Mil L, Dr. Hal-Chao U, Xin He, Hong Pan, Or. Yu-Zhou Gao
Fages: 1974-1984 | First Publishect DB March 2021

Threefold detection: A CRISFR olasensor s
immabifzed an a blolayer to construct a CRISPR-EL
platfarm for DA detection. The CRISPR-BLI chip 1s
rapid, label-free, and realtime, and hias high scquenoe
atfinicy and specificity due to the properties of BLIand
the CRISPR probe. Coupling with POR Improves the
sensitivity 1o 1.34 pg, revealing pramising appiicacians In
DA getpction.

Abstract | Fulltext | FPOF | References | Request permissians

Probing the Interaction of Huntingtin Exon-1 Polypeptides with the Chaperonin
Manarmachine GroEL

Or. Mariede A Walth, Or. Samuel A Kotler, Dr. G Marius Clore
Fages: 1985.1991 | First Published: 28 February 2021

Podyglutamine expansion within the reglon of
hureingtin encoded by exon-1 of the M gene resuks In
an agEregation-prone protein that JEoUmLiates in
newronad incusion bodles. We show thae the: chaperonin
GroEL, the Bacterial homalog of human micochandrial
Hsp&0, inhibits fibrl formation of huntingtn exan-1
peptides ang prode the Interacion using SME
refoiation:based caperiments designed to explore
shor-lived sparsely populated sates.

Abstract | Fulltext | PDF | References | Request permissions

Two Triterpene Synthases from mpesote cylindrico Catalyzing the Formation of a Pair
of Diastereoisomers through Boat or Chair Cyclization

Dr. Sningo Narakd, Mal Kakikara, Sayurl Kato, Or. Yusue Saga, Dr. Kazuto Mannen, Dr. Shohed Taksse,
Dr. Akinko Takana, Sayaka Shinpa, Dr. Tsweormu Hosoudhl, Dr. Takahiss Makane, Dr. Hideyukl Sueukl,
Dr. Tezsuo Kusning

Fages: 1992-2001 | First Publishect 04 March 2021

H"“}

Controlling conformation during cyditzation: (. qpindrins produces the dlastereomeric riterpenes
Isparbaringl and fernenol depending on whether the Bring of asddosnualiens was in a boot or chalr

oonformation during cyckzation. Mutationa! studies on the two ensymes resulted in partiad
comwerson of the products. Pladng a histidine residue at a oritical site resuited In the producion of 2
rare treecrpene.

Abstract | Fulltext | POF | Reforences | Reguest permissians





