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ABSTRACT

HMGBI1 is most abundant nonhistone nuclear protein that has been thoroughly studied for its
functions beyond the nucleus, especially in the cytoplasm, where it serves as an autophagy
mediator, and in the extracellular matrix, where it operates as an inflammatory molecule.
Nonetheless, the complete range of its roles within the nucleus is still not well comprehended. This
in vitro research sought to address this gap by examining the binding properties of HMGB1 with
different types of DNAs, nucleosomes, and chromatin. The research discovered that HMGBI1
shows varying binding affinities, displaying a particularly high affinity for modified DNA
structures like triplex and bulge DNA. This implies that HMGB1 might be important in detecting
and reacting to DNA damage or structural irregularities. Moreover, the study emphasized that
HMGB]1 binding disrupts nucleosome remodelling by the CHD7 chromatin remodeller, indicating
that HMGBI1 could impact chromatin accessibility and remodelling activities, potentially
influencing transcriptional regulation. The research also showed that HMGB1 attaches to the linker
DNA between nucleosomes, possibly affecting chromatin structure and function. These results
offer fresh perspectives on the diverse functions of HMGBI1, potentially going beyond its
established roles in inflammation and autophagy to encompass significant contributions to gene
expression, viral replication, and genetic disorders like CHARGE syndrome, where alterations in
the CHD7 gene disrupt normal chromatin remodelling. This research consequently paves the way
for investigating HMGB1’s functions in the nucleus, possibly resulting in innovative treatment

strategies for disorders associated with chromatin dysregulation.
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AR

HMGB 1 T YR A1 & U S aTal A-fgee | URATY] UicH 3 forent Aifte 9 W, o
¥U Y AEeI@reH H, S8l I8 Th el A & ¥4 § B ol 5, 3R g Afea 7,

g1 U8 Ud Yo U] & ©U H B ol . 39D S & (oY e 37eqa fobar T g1
SEETd, AT & HiaR 30! yffrprsll o g8 fiaa oiht +ff 3rst oaRg 4 wHe1 & Tl oS 5
39 3 fact 2y ¥ fafis R & S, Jfeadd iR Hifed & Ay TIueil & §e7
T & S Hb 39 SR DI JSIAT DA DI DI DI 75| Y J Gl Il fb HMGB1
ST- ST THBRT FHHATE fGETdT g, S fioudady 8k SUR SiUAT oRf I=iifid SieAe
RIS & ToTU faRIY U 8 S GHAT TeiRid BT 8 | $b1 dTedd g § fb HMGB1 SITY
&fQ a1 RIS SHATHAarsil &1 gar A 3R 39 WR Ufdfehd S T Tg@yul g1 dabal
81 3HP ST, ST H 39 §1d TR SR g1 71 fb HMGB1 SIS CHD7 shifife Il er
ERI gfFaaram AT & SIfd ST 3, I8 ST § f HMGB1 e Ugd SR
arsfei wfafafidl &1 guifdd @R I&bdT 5, YHIfad ¥u ¥ cifrmAd fafaa & guifaa
IR Gl 5| MY Y I8 1 uar I fs HMGB1 feaaiay & &g [ ST 9 98 9l 6.
Sl HYad: A TR 3R BRI B YU Bl g1 3 IRUMH HMGB1 & fafay &l W
TUEDDHIU U PR &, YHIAd T Foi 3R ST o 38T RATUd YHH1si I TR Sl
o siftreafad, areRe Ufdepic SR arel RigH oI 4R fasRi & He@yul aireH i
8. S8l CHD7 S # URTd G shiife RIS &1 a1fdid »d 81 . IRUMaEy U8
N AHS H HMGB1 & BT I Sid B DT A YR bl &, fordds URUMHEFY HHdd:
shiAfe FEERTAR ¥ S fdbRT & foT Tdi- IU=R UMHIaal dUR gidi |
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HIGHLIGHTS

The principal findings of this study are summarized below:

HMGBI1 preferentially binds to the altered DNA structures

HMGBI1 has high affinity for DNA sequences that are AT-rich as compared to GC-rich
The binding of HMGBI increases as the length of the DNA increases

Triplex DNA is destabilized by the HMGB1 upon its binding and leads to the formation of
duplex DNA

While in case of G-quadruplex structures, HMGB1 acts as a mild destabilizer

HMGBI1 binds to nucleosome with high affinity and this binding impedes the CHD7
mediated nucleosome remodelling

HMGBI1 also have affinity for chromatin, and it binds in the linker region DNA present

between two nucleosomes.
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