4
TGetco e 3-s1ecaree dfotaicy RSy Firfear aeolr dfeaere sfae: 01 —
3 SO ¢ TH-SIAGIHE IRGRAA-TF (A FAFBETE ST W s Lo (4

(3 iyl o, Gor. o)
1894-1974

b e NCOTH 1 ] GO CieT &I (W, FERTO! q00d00, ST
3-c12+1: abdulazizcaluniv@gmail.com

TP > | TG BIeb: g(r) © AfCsisg 36 TIPS ¢ | (P IS ST Aoy el ?

-
<
Z
O
g
p
L
%
O
0
z
%)

9861 S3ON3IOS OISvd

AREGEA (Abstract)

Gobrew (TRP) F-oecaiew (self-assembly) @ scaelc fRecaifecamicate 10ke (@) w=a36£016ms | & 4o (b)
QI RFIea >iest gl e sideal -t (functional moiety-rich) cTico= o T1 S1 qe M1 Bosras  F@ T o 4 | o 0.8f = 5
ATSCAINT ST WA ColteTe j3F T4l F=ief@ mechanistic role a4we g ’ ﬁﬂw TA ETl)- . TRP_TRI', 4 ' : S o6f Z o
Q3 FIE AP SR (MD) Fieemia I9217 I 5iifRe Spifsis (TA)-Tics o o8 O 0.4 S
ALTATG FAICHCH A FCH l | < 4

SHICAICADF Q32 CZIH (-OH) T &F=i% =NiCy, Q2 “Af1es (polyol) (I A<D . . uf sk 5 |

% T1-a g(r)-a3 M (peak) (. | zZ 7
(SBT) @32 if6s1 (MNT)), CIsffce (3 @I oFor ATz-93 % TRP-93 Siger@ T Al aa ! 0.0k oL I I
Sigsgeifon iz (interspecies interactions) & Fa1 20>l TA sfFes-aq R —— AT 2uf @ w1 10 107 -Stacking rogen Lon
PR SCAF @A FIEFASIcd TRP F-512cq@ (self-assembly) 5%, @3 shdsy (population) 3t st ‘cgw - g 1
&3 AfefFSena e (molecular size) 31 FBSHtERT (multivalency) @ca & S1/M1  BiGBY  SINCIeg Em = &
A F41 T A1 TRP-TA T — Tt 5551f@2-97 Sifrgai= (lifetimes) iRcgice-afes TIIq-Q AfRISH Ao g | ‘go.so
(H-a@&) Q”El \aaslal-‘ﬂa \;ealillil. AP @f;f R M— T ﬁﬂfé?m-él? YT @ “ll@@ . Ozligmsner“()rdir -~ (2)lig0iner40rd:r ’ 1 (2)Iig0:1$11er5rd§r ’ e 0.25
g=I@¥A (inhibition)-a 24w 5 . AT FHF a7 G g(r) S ST 3457 : SO, T1, S1 -

‘ﬂa'\oM_’l_ ......|_1 -
10

t (ps) t (ns)
o ® .. 54 9. TA-TRP wifess/enfos (inter-species) T — 1 Tif@?, H-3% 93° 5144 (residence time)- 97
. —) PP o SCCICPIRCTN ZIG®IeT [
O
® /:;ﬁa-rmf:i?uon S.t : hib.t.. \ O TA-Co 33 R@GIHA-F21 NFCee 948 11 — T FRfE@mTR 12240 H-32-93 (6o @t
> sty TRP menomers =60 ; (@) == s ] ool O TA-TRP sissgeifos sBife A4iwe spiais-displaced geometry &2 FTF Q3R SRFINS I i@ FCA
® Inhibitor g - & = sz | O TA-a3 >ifAcds TRP SCAISIE SA9jte™i Jia AT a3 aaiead (aggregation) 3T
-= 40} - 40k
O = 4
SQIf-aggregaticN g.. 20 41 20}
Y W R— « B T R 2 I ‘ _ TAFA & | Sesgwifeod m — T BhfF [
@-re o by O 0 .T 2 3 4 35 6 0
Weak inhibition
oligomers persist — - (C) SO |

< 60 s T1 60r-

5 3. TA AT65E 97 ST TRP SCo NI TG FIIPISIT P S.F B N 9

g <

° ° = | =

AN S =7 (Research Objectives) S 2

0 0 E =

=N

0 fRew BIGOCT (neat system) @32 fafea gataa 24764 (inhibitor) sr Swifgfece TRP-aa T _ g
ST (9P aiFast) SicacR [Reere = 601 60}

0 ffew FdFat &t (functional groups) Feitda TRP-93 F- AT (self-assembly) s | ' parallel  herringbone perpendicular Parale Stacking
P . = 4l =a 40r n-m Stacking Orientation
O TRP ¢ 3741%@'63 @mowwmwﬁasﬁw@m (interactions) S4Id= F4t 932 TRP-94 E-Zﬂ' 20f
q O BLA: q AL 0l {Interactions) S¥¥; SRR -4s ! _ 5 b. TA- 97 aieczeT (galloyl) @ TRP-43 3c@ie (indole) FetaF wfwss/aifod T — T SGfEe [y Feb
Siface Afetaitd Spicaicsib e fH2-aq SNt =T a1 0 (configuration population) /

1 3 6 077

2 4 5
Oligomer Order

5 8. &5 GaNIGIT FICGC ST F5F b~ SO-97 7% T1, S2, M2, S4, M4, S10 93° M10-497 Se~1/

2 3 4 35 6
Oligomer Order

O sissgeifcs m— 1 o5ifee [T sinaenst (parallel) sfaccs== g4, @@

(herringbone) ¢ siiacafe$eTia (perpendicular) AT eSO S
O easE-dominant geometry TRP-TA S TG RIKSIfRE s F1

O ==& TA, TRP-TRP native SHicaiciioF «5ifFe-aa A dfecaifaet g @3z F- e
FAN

IS 519512 (Chemical Structures)

3

0 o
o 2. (S
w C’HOIE)k 50 OH OH

TAIFH q | CANDAHTS S N w5t (PMF)

OH OH | 1 | 1 | . | . | . |
(c) (d) 1
OH OH OH OH a— 0
HO o HO > on E
OH OH OH OH - —1
& « E
5 2. TRP, TA, SBT 43¢ MINT- 43 J1T131< 21231 /57 ¢ SO, T1, S1, M1, S10 @3¢ M10 Fc5ca i1 A1 577 250 ns oGH STl ATTeyoTe 5_2
BTCeT T 719170, I ST STCoF FAPGeTIT ST AT [9S &7 PC/ o ]
SIS NAIE fRaa (Computational Details) E 3 T IAIRE
T x —— SBT-TRP
. : . —4 \— —— MNT-TRP 7
& FIGFIE SE-SHIGY MDD Biee™iq (Classical  All-Atom  MD A T
Simulation) | (2) o 0 4 6 8 10 12 14
% P STt eI (Simulation Software): GROMACS § 40_' | Fa ( A)
¢t =T (Force Field): GAFF ¢ {58 @32 RESP o1& = 30t - , o
. - | 5 5. @egen sy (Umbrella-sampling) PMF: TA-TRP-437 &7 ~5.8 A-9 ~ — 4.5 kcal/mol 9Si7
s BI7<F (Solvent): TIP3P &(&d SIces E 20k | G411 well; SBT/MNT- 4 /%5 &f€% Ni4 (prominent minimum) w3/
=
7 . o o =N
AT SiaY (Research Significance) £ 107 - o1faF dfesst (Molecular Mechanism)
0 TA-a7 {5l F@ifT (inhibitory efficacy) sffFes-aq gom ore O Herringbone " Paralle” ependicalr g 100 0 3 TA.a opicaicBe A e TRP 3Coi fe-ce RIGE (persistent)
e n-nt stacking orientation t (ps) & 1B
510 ¢ M10 control T& F@e H-SHIAICNEF W_ 555 TA- [5G ©. TRP-TRP &/@ssfenfo® (intraspecies) Tt — Tt SLrifEeCsa GRCATH N 93 SCGICPIACTHN SHAGPIT ' n—n Tl (capture) ¥ .
J : : T autocorrelation lifetime). > Afasjae H-3l®2 ag siaieacs e [Bfofis 3tq a3z SRS (residence
Q7 STNQEJ AR AT (IS 2T time) Wi @
dencaicioe a2 2 TRP 9FQiFad (aggregation) R[IN-a o4iv BRI SIS IS AT 1 AT SIS » Native TRP-TRP SGICAICBE ST2CqM Core T @32 378 SICAINIER AfFacs
Sffeeaa < (molecular determinant) | = " — AR / 7 SR AT Jiam AT
0 @3 wares sfrape 2Aff0e fwize SuaicbE &1 FTH (Aromatic sy - =~ > SBT/MNT-4 SUIAICAGF @2 AT et H-3f®e a3t TA-a9 SN9ey SR
scaffold) + sifq=jg< CoiteTia (Polar) &7 FIRCIL ATH & AT (A TRP-43 1% TU — 0 36711 AfeR © A erpifEs face Aicg
PMF association well ~ — 4.5 kcal/mol o0 ATY T (]
T TG TS T1 >> $10/M10 Afve IR

27 siferen (Key Findings) 852214 (Conclusions) P ¢ Figto (References and Acknowledgements)
Sy

1) Mandal, A. A.; Mitra, S.; Chakrabarty, S.; Biswas, R. Mechanistic Role of
Different Functional Groups in Inhibiting Tryptophan Self-Assembly:
Comparison between Aromatic and Nonaromatic Hydroxyl Moiety-Rich
Chemical Compounds. J. Phys. Chem. B (2026).

2) Nandy, T.; Biswas, R. Inhibition of Amyloid Fibrillation of Single Amino Acid
Tryptophan by Tannic Acid. J. Photochem. Photobiol. A 2024, 453, 115660.

0 T1 SoBTs STAISIR A2jTemia STerdcieeitd 3z =i % GrifRE =nitie TRP F-512Cqie FHICe ARG @ WfAca-93 T =ges Sfds

ISP
< Q% ARFT BN WGIFA-FoF ApY, AeEeaa size A v fon
[T FA I AN
< MEEA Sgsend@E (intermolecular) T —  B5iFe-3 TA-T4E 3AfRA™N-94
AN CIFifAtoFE  gigeld  (mechanistic  driver); H-3af®: s
fgfoRieTe! (stabilization) gwie
%+ $10 ¢ M10 PR Ssh-aaiaid g Pebwald (i (1 S=-Snieaiesibs
RG> CNABTT TA-9F STgey AT ol (IAfRM[) qu*it =%

O TRP-TA Tt — Tt 55ifFcaa gifTgd = 4w 1.36 ns; T1 Hs6est TRP-TRP
AT FIRRF T SCHATTIANTSIEE T o

3 conebAfTeT ot S ¢St (PMF) well depth ~ — 4. 5 kecal/mol 932 TA-
a7 S5 (residence time) Affes-aq 95T SCF Q&M

; 0
INSPIRE (DST) Research Fellowship

S. N. Bose National Centre for Basic Sciences; PARAM-RUDRA supercomputing
facility (National Supercomputing Mission, Govt. of India).
Supervisor, Lab Members

ez |ifs (Design Principle)

feea dife a3 SN SRR FFESENE e o=y vt Fiiea ceAf@=ba (descriptor)

AV FC:
[ TRP-2A121357 39 *ifer (q12fee F @aif&)/ PMF s
d snssaeifos (Interspecies) T — Tt st 3iftg / 3iftga=

TRP a3aiead (aggregation) 3AfxfAbd fowistd SHICAICHDE ST FISIC
(Aromatic scaffold) + sifgsja< csiieTid (Polar) &=

0 a3 e ba-sff qifSs Aficaa (early-stage) szt 3afafaew cishicatel (Contacts)
W W <+l (IO AL E "l'-_ CAPBIT €931 abdulazizcaluniv@gmail.com ST CHFTET (T

[=] JHEIEI
E:].' =N FICIAEI CTIE ranjit@bose.res.in .
='d DOI QR #1727 2rIFTe 2raaHlE vt ) 1

FIHF =@t Fhifeced snfFcoeoia (Strongest Candidate Architecture)

QR 1T FIv P~ !



mailto:abdulazizcaluniv@gmail.com
mailto:ranjit@bose.res.in

	Slide 1


  𝛑 − 𝛑


  𝛑 − 𝛑


  𝛑 − 𝛑


    𝝅 − 𝝅


  𝛑 − 𝛑


  ~ − 𝟒 . 𝟓


  𝛑 − 𝛑  


  𝝅 − 𝝅  


  ~ 𝟓 . 𝟖   Å


  ~ − 𝟒 . 𝟓


    𝛑 − 𝛑


    𝛑 − 𝛑


  𝛑 − 𝛑


  𝝅 − 𝝅


  𝛑 − 𝛑


  𝛑 − 𝛑  


  𝛑 − 𝛑    


  ~ − 𝟒 . 𝟓  

