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Structural biology
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interaction

Drug discovery

AlphaFold2
Application .
in biology and

medicine

Protein function
prediction

Target prediction

Other Applications:

® Protein evolution;

® Rare disease treatment studies;
o Effects of mutation on treatment;
® Vaccine design;
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Natural and
artificial neurons

The brain’s neural
network is built from
living cells, neurons,
with advanced internal
machinery. They can
send signals to each
other through the
synapses. When we
learn things, the
connections between
some neurons gets
stronger, while others
get weaker.

NEURON

Artificial neural
networks are built
from nodes that are
coded with a value.
The nodes are
connected to each B
other and, when the ... Y

network is trained, e :" STRONGER
the connections H
between nodes that %,
are active at the

same time get

stronger, otherwi-

se they get

weaker.

SYNAPSE

STRONGER

WEAKER

WEAKER

f5g 3 aAgfes ¢ Ffaw

wIFe FERA GO 2@ @ [y [ 199 9= Fw
G (OS] TAMMSTALT SN SNl ©Id (e (12
CARRTE RN R | FE GHeAEFT (=26 (2B SomNSTE
GFAITL I FACE PO T 4T SN o114 & fTo
AN, 29RFT (12 It TAlES 23 218 | S (161 IS
e @ o wRelsm Tre 7@, oble o sgaRw
Y |

G oMY T, [Reim w0 o s e
(-4 ATEFG! 2RNCF 6! pFF A coita) R o

b @i wigs || sEE-cremE 2ok



AT ZARFT( Wizeel AR FCARET | ATSIRG! AT o7/
GG T ((TICH) 9108 ST | Foie-aa1 3 Arr=ifas eitaa
T AMICLS A o e 7 edi @-apnt o
(AT SAeT T, 2ifFT OiF ARRY MEE (T 9F AR
TN (O FCA (FACE G0 AT (FHSTF |

G E (BB IR foe1 (12 WCete @&l I, 37 [
AT I T G GF] *F WS T A (GBI FACR |
CIewg S e 2refSr o FRie 7-foais ==~ St
TAIT (5B FAE | ARSI SR, IR =t AL
”?{% (associative memory) | Sob-R AT GBITHE FICS AN
2T | (off 7o it ((HeuE | W3 (FhSHE IIME
e fifem T QS A FE A0S A, S
AT O 5510+ FACOS AF | 46! Sp7syef A1 5ol
P (@FINe T @3 (@ HETFE @S 20E G 94 Ghi
A4 TNGTHAIR A (ATF (TB! FACHCH FIRFR (72 T BT
(S ({7 F(Q AGCS A |

29T (BT (ST FACE (A A (e ffew
TR -G TG GTF T MY T&; G2 IRCAONSTAR
(DT 33 = eI, A (Fiwot 332 7o | 2ifSf res M
GG T Z0O AT — S0 AT (@-(THETE (O AR
I @fefs (ices w9 Bene o 9t s [fve s =@l
IR AVI-FICEl =T TR et |

s (@e PR3 e «ife e wwEl a IR
Ol G G (AHTF 24T (FHSANRH AN SZ/BIs
CRCAT FICST ST | AT (08T A @R 2!1%31 MN&IR
PG| (SR — (18 O AIRIT S G0 7« (ofd 4l 2,
A AR (AT @6 e ffrw T A g
(FITYTETS G5! 2R AP @ HeTRE (o7 I (ST
GGl T A T T; A @ (@OTE o (FeE) A S (M)
o1 Bfee 2011 «aa *fex @ 9 929 I e
IS GRSt AfGE-oReE (el =1 At @ AT
w1 =R RraE F9 #fE o

OB ST @ (@O T (FINe B A AN 2MoTe
(A, TSR] (IS Wi ATOICE (WOSAHA (N5 =& T
qrevz [ 1 G612 0 (rdee 263 | I (7l AW T a0l
PN PATTA-93 T @61 AW AT e (oS
G S ANV, O AW FTTEFE (eq 203 | To5 75w
GOIta 4Tl «itel Tafe a1 Wed, vowe wf® @3 2w
BACOE A | (FHSAF T4 OB SR (A0 R @ O
@S TSy T A8 TR A, @RS CFEg (7 9L
@ 26 fw oIt aferwe (e Trafze o2 2Rk waE tefd
T TS AF | vy O 70 eI I o @ 7y 2f[
R L AT A7, 2999 (@ ST O S
foaree |

&"’WWTT

AeafFre Tl
o A
WM//////////W//// //////// //////’/'[M// / /// /////

2 (e Gerer A1 (ARt 7T @
T ST AR | (BSTPS G
CTeItaE Ffes *feed (=re bR |

foa 2 7gfo el
@GSN (N GG GIECH F3 BT N TS FAF AT
WAFGIE 2R YT T2 AN IR | 47 A, Tp-ap
GG TS GG FEE AT (TS T/ (T (AT O Tl
287 ©IF IR FICRT (3 Ay G, TR 903 (7 A0 | Sz
A (NS BT YT FRFIT G5! BT A7 P (@GEIME (reA 2,
(18 GPTOIF FACAE NP SR, Jiew (A A& Fwez #,
R qeo1 Q| (IO (¥ [PRD o e @i 9
F-SCUF ([ [FZ0! SI¥ ' (FFEl TR, TN O YNFGIT
T PGS TG (FHGANF I FA O AN
2T (FHSTF-G I eI wie TS A (@O
ATl 0 I S RO] ) (FlNS V@€ YO (AOBEICS (el
@CS #AIF, O [ 294s @ Sy [Resaa Fire S
T Ao | I T 96! (FISCF @61 e AT ©itam,
SIZCE ©F [ (Sl By AWl A FICE 20 I, S @A 963
20 AT | G09S TAST TH Q4T IS (@ B AT
T 78T 2R, YA IRFIR F(AE SIS Swl Fa1 0oz 1P
% AF! 2R T A WG @ 7} F @0 HIR0R (6!
[ FAF T SCAFOI2 FIF SCZ | 4T (@6 ABIE FF,
o at PRl Sism S e g, 39 @ we wa
T sifieeres [fen awife at wend o T @i
el =i e @Bl Mty 0o SiIta | (@ ST G061 2
WAt fAed SRECE (00 SiRel A (3 | BT sifaca
(ACF Sfoemel AL F(H3 WG @61 [KoleTs Hace #iifF,
ST I S SR TS A Al #ifafow wta prE orae
(Fle SverRve] Tl 20 Al @l I @re Al |
€ T (TSI (NS G5! AN fHoTe A JATS (*IT4,
AT O (@7 7T @ieten [ s s=eor
(TSI FRITS (T 2 SNRF WIS G2 ARG a2 DereRH
U FARCE GSTF 254 | 2oIfFT (Heais wiae eafae
FEH T G0 SR (AR #0% 2oae a2y
e oz Andvig | AT (B GRS 8 (Tfeu
SO A W 2o B GRefcsR iR
PG SA9NTS OF FACET FAGHRCT Af¥ifFFe Fae wifoier |
ST SR W] G2 4TS GFTZ I AAICH (OfF (IS

O fReen wEEs || SgaE-EEE sove



IEEE SIbIF-w5ae i S0 S SonbRomE s
[T AN | MR 2ATF0! O aifefify o=fta=we a1 @
o, TS TPTE; Wb, O AfeTe sifeffg ot
(ATF BI9 A Teoid co! @R SNl R 6 (Fere
AR | ST SYBTE G- TG G- IFTFA (09 HRAMCS B
ATCS BiZteTe Ol fWfie @31 TfRere (IR Toiate 73 |

A SF @ EOHRCENTe TR [fen SomE (@Lei

300 ATE F5 ©iF 7ZF Alzww S, 3 @9
(2 A T B BF, G617 T @6 GOl @
g @FBEE G (@0 (THeTF-aF efiF-ARFeR 6!
afe (o e |/ 2 [fey SoAmes o (@eae o
FOETRFTEF (T AfRrFe (e TF OITF AW AT FIEFa!
(SR (70 3 2AF-AMT (FHETNE FTAGSTAS TS
& FE (SN | TSN SARSTHA! VLA [ o Ffaw

FCS AN, FHNIoHI (R 92T I G2 GOPTAT
fAoeEe a1 @R Oitnd TRl 2R 1 TR | Sfe * ot
1w SNTTRe (QFHETIF-AF (o TR (AT Y TOI[E
(R T (T, G2 TR T Z0I (3761 783 0 (5057 *Ifed
AR Tolg | @2 TG0 TRT FEE Sdbe A T
oI anife-aar afEabics oo S0 @oele IR
e |0

QBRI (IR AKFNS o1 S G0 (G 2N
I[N T @F I0F (0T 0 HIIQR G T, GrAcs Jeml
T I (TG | ST (G TaT! e (ol G5! &1 919w A |
&3 (9N (CSTAR S S TR0 AT (o SqIF
& el |

A Hen (o T 206z AR (AN T (we 20T
ot f%ae (heTF, WIF (@ond G 2f¥ifEFe T o
o OICE 967 T A Afek | Sob-o-aa IS (AT T 2o
R foets 200 (@ FT 4T IFAREE, G2 =& Nbres @R+
#Afek 2tea fefe Zotea Fie @ 20 2050 A oW |
sieffaun O AT-TREGN AR FE @R aAifek-aq
R @ AR AT, 56 Rz s @i g
T SIEEeE e @ AfR-a9 T2 20 SE |
@F WY STHACET ZeT 2ory el SRS Soweey [oje
AR O TP @R AT T @R mifek-ag
TR | T (R TR TeofF NLFAR ST oA
CFg S[Ifge PR ae/E IR oW A CTSHIced

QBT (REE ISl DIl T A0S ANE (0%
T G ATTE [ TR | GSI0F HACS Helee (W™l O3
B! SRR G (@ GG (W I0S “7GI #I=6itee Aol

AR 2T Y& @@ FA JCEe @ AfR-9F 92
AR wwgs)e |
Arefeae, (2ifon g sl Feir Fife = A

HEAHT @AY G52 IFF ACF | (12 SR AT
FBIRY SAGICR 7S G5! TSR (o 25 W @Bt
RN TP FC (FHETE ¥ B w021 (7w G ASR
T TS 20| GOIF T4 g1 46! A (ofF 0 972
I O e T F0A |

@IGEr (e fRdree #iitd; wyNg o @-fom

Sl SI0TREFIE RAI-T! S0 DAL ST (@i Toe
TF PR (I JAREE ORI viRkmiE 2o 2td o
SRAEE FE IEe @@ A e I T ST AT

Qe Faw (T (BT [Ree AENs Tl A=
FACO 2N GI6] (A Gee SR &R et SICo TR |
@ @3 ofen R @3 O IREAEE (ool W @

el 2067 Ol (ACF 77, OIF (@A izl (rewl 26r ol
@Are & Ficd fre St eeasa [few ks
(CSTER T AT 2B St Tl 27 aifrsel (reE
I I (ASSTETS (7 Snizgel FRaiE T4 20fRe, e
BRI AN GITaT 270 e SR AR St It
(TS A | Ao DRI G52 2751 T (T FEAR e
A, OIRCET2 @ 2Bt TS (AT @ e 41 T @
THIZOIYTHR PR (BINE 20 (FeT 20E O sfwafde
A ABRE @3 AREFeR o M el |

G5! AR @b (IR SIhel O (ATFS ifFhe
R B fre i 0% @xw sivmm 359 sTewa
@FNe ©2 A @NE LR WisE O A SR g
AATRT GF6] 4N (O A (FACS AIT | dFTOIA,
ARPFCIT AN (7 (F-SmizFeata mrdfes o A (@iee
G} T T (ATF W, OIFCE @By e sl e
G5 Trizgere e fre «ta; oiw @t B eRew =7,
SIS A I8 AT |

Rife SICeTbal be1tg, GI61 WeTel batd =l |

oY :

1. W. S. McCulloch & W. Pitts, A Logical Calculus of the ideas
immanent in Nervous Activity, Bulletin of Mathematical
Biophysics, Volume 5, 1943.

2. D. O. Hebb, The organization of behaviour, Wiley & Sons,
New York, 1949.

3. F. Rosenblatt, The Perceptron : A Probabilistic Model for
Information Storage and Organization in the brain, Psychological
Review, Vol. 65 No. 6, 1958.

4. ]. J. Hopfield, Proc. Natl. Acad. Sci. USA 79, 2554, 1982.

5. D. J. Amit, H. Gutfreund & H. Sompolinsky, Phys. Rev. A
32, 1007, 1985.

6. D. H. Ackley, G. E. Hinton and T. J. Sejnowski, Cogn. Sci.
9, 147, 1985.

7. G. E. Hinton, S. Osindero & Y. W. Teh, Neural Comput. 18,
1527, 2006.

@9 e e ¢ fTem i
e-mail: anindya05@gmail.com e M. 9432220412

20 R wEEs || SigaiE-rEmE sove



aoRw T 8 (ATIe : M 27

T AGAD GTH A G T

e og-[Reaid stwiew ¢ st

S Al WA, @ creeeg Sellfer
— S580-GF W(F G2 LA RY! T
Gl (TS | @ &siel GICeT ket fRCey |
FEFIO! *TIGLT | FETR] (AT e WCeT
AT ZOC0 BF IS IWF-F2HCE |
O3 WA ARG 26 SCe0! | IOl
GIAC @S #ITe o | S @
(ZFoTE] QISR WOBT %120 | S58¢ T v
@GR > SRS AR @ qaEiee @
o @R Fe 2feE e Al

@SN (AT 2o SRQToSIt SIem |
1 B o B g s e 1 e B e | b O s ) A
@ T ST LTI M€ | AR [gfoq Fiwe

THE NOBEL PEACE PRIZE 2024

Nihon Hidankyo
“for its efforts to achieve a world free of nuclear weapons

and for demonstrating through witness testimony
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“The true laboratory is the mind where behind illusious
we uncover the laws of truth” —J. C. Bose
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