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L RETEMNBEREWEEIN G RAEEN AL RETEREZFI NN EEWZ EPFEa. R
HHENELE LRARCERTIN LML, EZHRMTERWTLEE AN FITRMAEL. AXELE
THE PARBTEENAR, TR TAREEEMTEEGEAMXANR BT ERN TR IE. A TE%E
Fo Jik o bt 43 5 8 T % 1 (spike timing-dependent plasticity, STDP) & & £ Z W L B S R W # 1. H L BB
S RMTHENMELE S, RN R EEMNE /w2 T B EAER, (E&RITXTAThEERE R o7 %
P (behavioral time-scale synaptic plasticity, BTSP)iy # % i B 7 A 2Bk & 5 B W T R 2| B fE T A, K
XEENFTHBEAR T EEFROTRAFERBEARIE R, &JE, AR AR 2 o7 % M 4 3 ) ik 1

FREGEE T REKARUSATERR 0 L.

Rukinl KRBT H M, ¥R, AN, BY

YL RGN — I LR R TR R A e
TR, AT Rk AR S AT AR, B e sh Az
LS. A TS —IRE, MR U RS TEREE
ISR T KA L5 R s D RE AR, 32 BRAR Sk b
2] ¥k (neural plasticity).

P Al EVE R LIFEZ DA RZ A L. Hh a4
INFE LA PE T 8 P (intrinsic  plasticity). AR 24avE AT
AP (dendritic plasticity). Z&filtA] ¥4 (synaptic plasti-
city). PITEXSAr PP SAMEFE (0 2 b 2 U AR S A R AT
e Fln, Zead &R (fear conditioning) Il k) 5l
Wy, g VR AR o T i A R A T R
TE— ML FIkcAMP response ele-
ment-binding protein(CREB), A b Hus o & i1 2445
P, AU SN2 582 5 R0 E st ek

MR R 20T L TR, WREAE A — R AR 2
0207 L SRVAR 1 1 R 4 S o TR < WA I 2o
FIE . GRS mIE A R T, BRI T
3 T NS B 38 3 AT DL A f 58 06 L 43 (dendritic
spike), AT ] — MR AR 5 53 2 24 g fisd AR
HRLLrEmE ™Y, S AR, HR R R T U A
FEPUX—1ER, WS i A RS SRR, Moty
BIVERA 5 RS 58 53 32 I LA R R AR B, 2%
TR X AR 5 A S L A R T P A AT
BRI 2 3 f 24 ED) . BR8E 42 5 fk (enriched  environ-
ment) AT DL 5 72 A Rl gl S, (R4 g mT
TESIHIN G 2 b i) BAARVE T H AT II8%. 5 N7E
DLATPE T VR AR S P SRPEAL L, S kT SRR
P22 R, TREXT NG Sh N 2. AEMFL sl R

SRR BXTE. S flnl S K A BT RE. Blafididi, 2024, 69: 4461-4469
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o, —ME Tl LT H RISl
XL ol 5 B T LA ST AR, R TT A
R A T AL, XN TR 2R R 45 (R AT 5 A
FW], R P8 2 ) 1 AR AT LS IR 8 ) 4 ok
RAAES 2] 3K — b B 5 A W Kk vh i) 5 ] 9
PESARL.

S il TSP AAE RIS b ) B0 S b A Bl
221 T AR B KA. 19494F, Donald Hebb7E flh i) 44
2 The Organization of Behavior— i K4 H —F R
Uhs AR RIS 2800 I SR A A A R [ 7
PRI ARV E AL, BT 2 IA) A% 5 ik 2 Al 25 1 0.
XA S fish T YA MEFR R AR T 28 (Hebbian  plasticity).
ELIEAE A WA 9 W5 381 5 fiph T S8 P U2 7E 197048 4K
BlissHlLomo K, F5IF(15 Hzy RS filiH M P i i
JZ(entorhinal cortex, EC)$ 4T 2 L4tk [1] (dentate
gyrus, DG)FIHZAMZE, 1T LAS| ZECEDGZ fith i it
A2 (long-term potentiation, LTP). XX AR £E 1)
Fe SR I, 23T 1 R R IR [ 28 T ] i 7 A
VR, PRI R 205 | & BYLTPJ& Tl Al 4
PE. JER AR, TRl ESCAIX Y, QiR AR
W %.(0.5~3 Hz) P22 J 37 T Schaffer colateral A% A
PRLFYE, 2351 & CAVHEVRSH M ZE i B i) < i R I
$5(long-term depression, LTD)™. 3ckE, i B ml 1)
ES R

HMLTPHILTD# A M Z 5, AR BN A L
AT TIRA RIS, HETIEE R, X R 2800
G, S Al ) % B R Y T R LTPHILTD Y 7
AR REEN. AT EEOk H TNMDARZ
A LA R o T 1 4 3 (T B R L 4 i )
FGEM Ny, TR AR | v Wt B ) 4% 5 Wk T
L XA — A BT B 1 EECa” /Calmo-
dulin-dependent Protein Kinase II(CaMKII). CaMKIIZ:

PRI Sl TR I, AT g it . RTINS |
RS BE B85 2 R E b, N R DASRTE R Y
CaMKII, M43 3 LS — PP 25 W 1) 28 1 i R il
Calcineurin. CalcineurinZ {75 & I B FR i 1 (Serine/
Threonine Protein Phosphatase 1, PP1), PP1Ii| A4S ICHY
CaMKIIE M, T AMPASZ AL 58 fil o g2
BT, AR T CaMKITFERE R L AMPA {4 77 A=
LTPRYREIE. WA, W SRBR CaMKITY I 1,
(BN HAE S Ml P B4 5 057, LTPATS SR T A=A,
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I, CaMKII™H: LTPARA ] it & H CaMKIIF 4 A2 4k,
T AEHST AMPASZ AR B ER A S-10. Heorp HAKAGHL I
H A ATE2E.

1 S nl PR S

MRS K S T B ML 25, T LA 2 fh ] 9 1
KA R T BHE 5 I 2 fish v EPE RN B 5 i 58
fil AT SAPE(EI). TN 5 i S M AT BB 42 2 i
AT SE el E RIS T e ol
G ST AR AT LAS | R M 1) AL fETT
AR |, Hopfield o £ gl & — 1 S AU ) I W m] 98
PR RO RS 2 A W BHE SR Sl T YR, fiE
FEBR T MM s 2 on 2z Ah, A — D EIMNATE
5SS 5 MR, XAMFSEE A R
BCTETTIE R, DTS TR 22 I 2% 7 A R ) %
TR AR, A MBS S T M HE R 2 ik |
T ITIESIVER. WBHES LA S S M LR i p
ZEICIE BRI NN ZR, Al AE AL Rl e o il BE Y AR,
AP S A v A AR, RO = IR FLU (three-fac-
tor rule). = K ZEHE I R I A 7E AR W) R i B2
>t R R AR A

L1 Tl B s Syl

b SR B A AT T S R — A LR Y T B
SRSl AT SR, AEARR AT TSR, P 2 i B
J7 S R E S R TTIE S AR DG, B R AR
AT SR A BT b — R AR OGP A S fil il B8 M. 15 %
AR AT T A AR 2 R, FIBlissFILomo s 119
WRLTPH I, JRRREL0m e, SRR 5 EH
P (tetanus  stimulation). 58 ELIHGE F BOA M RTEIE
HAEIRE T AR, AMTHE IR SR A
PRORAF RS L LTPRY 7. Hirh, TR, 5 FHY
J7 2 Theta-Burst Stimulation (TBS). &5 H {37 H 7
TE7E4~10 HzIW55, FrioNThetaiZ. Motk
T Theta’ iz 71 R N A REE A R T ERL . 52
BRI, WA X M ThetaiZ i AR, B3~412)
100 Hz A H B2 i — 20 (Fx —1~burst), LA Thetalfii %
FEE3~SIK, W LA SN S CATHER I 220 h il &
LTP"". il A Ok ROTER R, 78 A B 1 2
X sl FHTBS 1) 5 ¥ 364 7 42 i 3 (transcranial mag-
netic stimulation, TMS), A AR HARE" A1z ShpLAg
O R SRR, X AT RE S TB S % 14 % filh T ¥4
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Figure 1 Different forms of synaptic plasticity. In spike timing-dependent plasticity (STDP), the time interval is labeled as positive when the
presynaptic spike is before the postsynaptic spike, and vice versa. In input timing-dependent synaptic plasticity (ITDP) and behavioral time-scale
synaptic plasticity (BTSP), the time interval is labeled as positive when the supervised signal is before the presynaptic spike, and vice versa

Ak

B T T AR S i il SRPELLSE, Oy — KR
() TG W B 5 0 5 ik AT S P B T e A 2 i ] 9
X AIF 5T 5 22 19 T2 IOk i B A4 %) T 98 M (spike
timing-dependent plasticity, STDP). STDPHHI7E K7 )25
SIEHEAR R 2T R A A 20 . s
TAERR IR, 1 5 Ml iy #2850 i A FL A AR 58 fh f
25 TG BhAE ML AV AE S B TA] PN (2910~20 ms) KA 7E— i,
AT LA S Ml v S8R, 2R SR i (%) sh VR L o7 R A=A
Hr, WGESLTP, a2 il 5 i sh 1 i 06 A& A= 7R T,
WPEFLTD. STDP—Z KM, K1G T &Rl FOIUH
SETTEMAER R T ZEHN. H TR A Py b
22 ] A R TR, # R LASTDPAE Sy BLfilh.
b T 2R A P e, A R A

MR Y, T STDPAE X L3 # T AR
AR TR R HEEZAEN. fln, iAo £
STDPH] g REAS 7F 1 L5 7= A 5 8 SCIE A (succes-
sor representation, SR)™”, MiSREMR A2 2 % 0
TP, A BT W E: 3 " (predicative learning, Ef
RS Z RN OCR). AR S gk aE, an R
N TELTEE S 240 i A& S VR i s Z (Rl A B DG &, AT
LUBESR s B2 312, X T B 5 STDPA . K
IR, A STDPH] LU RARZ AN S . e
— S\ AT TIRE, (R AN R e 2 fh ] ¥ MY
ME—[R 2R, ShVERAIRE . S fi bl R PR S5 R R e 7
—i, SRl T A AT, X 42 5
AT R R, NEE A R A — DR E W
YEHI.
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1.2 ATEE SISl

WBHE ST T 5 MEHCME R, £4% ik
R FEEER A P2 - (neuromodulator).  fz FLXf
PRZEE T AR A mT 3 R A IAIE, R B Eric Kan-
delX A 4i IR S B (gill withdraw reflex)fIRFZE. G
FH RO Sy FEF, 2 (A5 S X I 114 Ak il = A
TSR AR IR ST, BXFR A BUE L (sensitization).  Fifi
S A BB A S PR SRy XoF RS B SR 2 T ) i 22 T
R EE(S-HT), 5-HTAI LA i cAMP{5E 54 53
S i LS IR v B 22 T B 9B Bl R 48 o6 2 TR Y S fik o
P e LS P ST R N T IS 5 5 T
A2 R 2 . WL sh P K b i 22 B ke
& E 55 X (ventral tegmental area, VTA)FIHR fisa
#l(substantia nigra, pas compacta, SNc). X B~ X 35k )
Z U 2o E R ERA T Iz 4, Z0kms
JCARYE A TGN R U S XS AN [R], T BB A AR AT
AEPY. Hirh, VTA$ S 2 ARFE# (nucleus accumbens,
NAc) 2 U R b 28 JTAR W] RE 4 5 1 <42 5 T 1%
2%7(reward prediction error, RPE)""" Y, fir 5 —Luhjf
FPRR T 2 GRS RPE FIOUL AT, £ 11 22 EU R v] g da
it f 2 B 58 84114 i S Mk (saliency) P O el 2 5 g
RO 3ot 22 UL e h e A HE R B A R — 29T 1
TR48 AR, i R R o) R AR 5 2 R ¢
i BRACHEE, XL A s 2 EL e
fER—Fh B E S MEeHESR. REtRRN2Zrn
Jrie Xk o ik n] SA VA LR AR . 2 AT DI
g CATHEAMIZ ILIISTDPRHIE, (5 AIE % MRl q
(9 S HLSIE—ANTERT, 7 AELTPY. Z AR [
AT AT AT R RIS N, EE S CATHER
oo, BRI R 2 ORISR H CA3
95 fil = AR LT, XK F ECHIZE fil AT 52 mi .

R AR R R R, B TSI B LU,
1Rg8 o\t 53 PRGE AR BAE TR Z R RE 5 fili o ]
REAVE N MBS, M A Ml 4 T 8Pk, 7RI S CAL
HefARpZ T, WRSEHIEOR A ECAYZE ik, 20 msZ )i
IR A CA3RYZE i, WA LAITESR A CA3RY % fifl = A
LTP, ifi K [ ECHY ZE A B s i A A, 4ok FIEC
S AE XA i B AR AT BB 2 T — A BHE 51
YER. X 53 ol m] 28 1 % FR A < Jan A E e 4 AT 3
4 (input timing-dependent plasticity, ITDP). ITDP7E}
LCA2MERM & T AETE, AIRETE/ R AL AT A2
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JRRIA. RS
SRR I e — 3 R
SR T

2 el STEL AN IS

[ st b6 5 T B PR R RIS T AR P RIS MA B
(HFRAME S W) PROPSEIR AR Ty B LN 5% fish 5k FE
T BT aoTiimsh, A TR TR
YRR SCHEE B (R LI — L R A R,
AU ELSL BRI 7 > i B R ARG, Oy 1 i
TRIX — [A) BRI EAEAR N ST S M il 848, A/ N f
PHEIT X TT T AT R

2.0 AEGRPOUIN. RPNk nT PR T-BE

& it P SR 1) A PR RE Sl M 220 7 LR R (19 1
FEPE. LR, WTLUEE H R R GEr 2R rR AR
BR85Sl sk T B2l iE i AMe . 85
15), M #h 22005 SiEsh iy~ il B 2 . fER X
RERIBFFEAT P TR R (1) X 2T s E sz (35
ZRH O B 15 5 ) B O X L2 e B 2l A B 1 7
s (2) MIAMC AN AR A ME LI B 2 EA T4
O\, AN BB PO T REAS TS A e T A %
AL,

N T RERE UL 5 ik )5 2, A2 AL
PG5 VAT A M ROBE AR n SR X i 2 e A TR
Fibric, ATREXOET BB T e 2o 2 L
PR TRRESE A, X LEESE AR AT RER [ T2 i
8. PR AT, AT B S CATHEAR AT ETE
SAESHYITR B ERBE A 0 28 i . dRm g
BRI XA 5 S @RS 5 I RN RS, 22
BAIA T CATMEPRZR L™ A5 57 ) 5 fih i 2l m] LUK T
S Ml AT 2 A SR A, TORDR B T 5 i B AR B
AR SRR A A A% U 5 fik T8 B0 Oy B AT AR
AT RIS, LR I — LU 5 W PR, B,
9L B S A RS A AR LNE, BR T g B AS,
P55 50 A2 B T )4 B 3 A R RS, R A eV
B SRS i BE, 75 2 HORG AR A SE B S, K,
LSRRI, T SRR A S i AL, o
YR ERESAE T B, AT 2L T Pkt T
M ICA KN A A 1 B SR Al AT IS X
DA W2, ATFE— P RR. 5 —RK05r
ERR RO Tt L7735, R E B9 _E e

A ST AR
fig

Rt BH S TR



P A

Z57C, IR F e 2o S5, DAL Bemi#Z
] (Y 5 fubsi B2 . XA v, ATRITE/ MR s
BRI X (motor plan area), 147022 [R] )% HEAE
S ZJE s R R E MR, DIREARBLAY 20T
Sefli T k™, XTI T A L R
PE. B, W TEE S RARA IR R, ARMER & 5
W JE WA B S S 2 5ok A TR MERE, &
Sk H TR 290k, R, \ TR0 g
SPRR A, SRR I L A B IR — i X P SR I
M ITZ R,

H T RS RT FRAS T ATER, TR T 2
P A BAD G A HOR. g — RPN B 4 TR, WF
FEN LI T AE H A 8 0K B R A T e R R 7 it 4
A3 s (whole-cell  recording) i 21 Jf I VT 1 5% (juxta-
cellular recording)*>**, S RER AT AT 57 (0 BNl 22
JCHATERN. WEAR A, H RS si Pt
SO RXEREAR, MERARME, Bl Easef
SRR AR XM T O TR R SR Al AT
P, NITITE T 2Rk sh iy v 230, ket
AT LATE S R T A2 1 s ) b AT IR e si, RO ey
TR A, AT LR RS AR, DIk
[T 7 /N BB AR RE B G PP A ST R ROAT 55 FUU, A
AR E BB sh sy, 5 2ids i, RIS AR E
/IR, TR B SRAT SRS B IR L T8 B ARARAY
HOR. SR E AR 0 A, SR B BOEF
TG AT RE SR A5 (1 & R J7 ).

BT LIRS R b 2235 s B = AR R S T S v, N
T30 A BB A S Ml v A XS S T A AT A L.
TIXAHW, BT EHARIG b nT I, AN
ZoeHIRLTE SN, WX T A PRI BOR . —Fh ik
ST AN 28 0 h 3R IRA] OGS B CaM KT ] 22 ik
(photoactivatable autocamtide inhibitory peptide 2,
paAlP2), SCIUAEFRE AT [a] i 1 Y FE AP il CaMK,
MTTAMHILTP! . 55 —Foh 77 1 b 40 M AR G 2R 1
Cofilinf1%¢ /.25 F SuperNovafil 5 7 —i2. SuperNova
JERRR 274 A, IR Cofilinf4 i 28, T
LTPAYAEF Ty 2 AN B AL A58 A2 1k, X TR\ 25 RER
LTP™. S Wik T H. H AT#REL 2 TRR S i phz o
FERY S Al PT B 5527 ST IR G AR

2.2 A IR S ik nl
A7 A IR 1] RURE 2 fth ] SR 2 AT 7 AR A5 5 fk

AT SR T BRSNS CA THE(R
AN A AE AR R e S, BRI/ BUE RS TP R AT,
A7 S JiE AR T AT AT Au] v [0 AR TR A 28 0 25 SR A TR
FE S A B I ERAL R, Ak A B 4 il (place
cell). XFEFALI TG TG ITIERE N B4 &
Hi {37 (plateau potential)>”. -£5 HL (7 B Z oA 2 He,
JE 11480 38 3 Tl 2 5 7= AR ) B R K (2930~100 ms)
PR R Rt s, 38 PR zs o R 28 1 28 fishdi A 5 5
3T AR B 2 A A (Gl v 5 Ml A sl Sl FRLSE ) 25 A E—
RLPEAE. AT ARSNSL G T 2k IR 2 1 1) 5 04 (den-
dritic calcium spike)ZxiZ & Sl AT ¥ES ), (H AN
FEE R A SE B — IR R B T EFE s YA RS B rh A
B il B ES OB G A R A, AT LK
TR A0 M 5 A RS2 AT 25 o 7 A ),
XER TUURA CAIMEICIFAEARIEZ AT S fildi A,
MR A 1 B A2 345 B 55 2 il A,
I AT DA B I RS Y 25 T e Ao AR . 3K AT e
BTG S R 88 0. FamM kEE, FFGH
fLZHT292.5 s« ZJA291.5 sINA I sk 58 il s 2 7= A
LTP. 7EFHEHAIZHTZ2.5~6 s« ZIRZI1.5~4 sNA T
IS 27 A= LTD 7, FISTDPARLL, -4 H (7 fiE
f 52 ) S M 1] 150 ARG, PRI AR A 7 SRy s ] IR
JE 2 flm] ¥ (behavioral time-scale synaptic plasticity,
BTSP). BTSPiAAH —5STDP2E IR KAY4s A, e
HEE RS EILKIES:, ST L= AR5 ILTP, 1
STDPWFZ L+ 2 LA K E A 5E 7™ A= ol 9k 5% 2|
HIRCR. FEBTSPH ATEARE F #id sk i R B2 )G,
AR At S 38 77 6 (A 12 Y L i R e 127
[ H R B Sh P A0 ) th B 2ok 3.
BTSP&—F A WB5 S ok n] 88 1. P-4
{7 AR AR T v IR 2 ) SR i A, PR DM s R
G [ 5 fish iy AAE X HUR B T — A B E5 e
CA VKA 22 TT Ay I st 5 4 A 2K F TECHIAE3
JZPZIC(EC3). SCHR AR I, WA — ISR 5t
Bah Bl — A E, SESRIREC3MZTT, MIMiEA
CA B3 0 B BT 7 A T Z i oz i) 24
BB BB A T — e B A A ),
EC3M A TCA R SRR R 16 1, (HBTSP AL FFE
e SO v e o s by g s AL i B O e e R ST SR
SR, W TSR AR, X R R 2
B3 & Somatostatinffi 276, K >A7Somatostatinffl 22T
RS HIAD SR 2T I s 28, 5 BLARAT, SC56
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% P\ Somatostatin il 22 T 1) T T T L7 i Ak AR 41 it
HHBTSPH 4.

- 45 B AT BTSPAYIA SR AT Y. UNSR 2 fk s 20
Wi R Eh A L, T S Lz, B Sl LA
BARE, WAL A BTSPPY. W, M ARIE
IR (7 Z AL CF S L sl P LT ), FTREEAT AR
SRR A= BRINRE. SOV B 223 67 55 B AL 6, T
V-5 LA 2 Mt SRS S T YA, T — sz
WA R TR, SRUIBTSP AT BEXTER B H 22 )
I B A B X, AT e A 2 4 RERS T
FTHAL 3617 SRR A 0,

3 RSl FIERE S e 2

M 1970448 Bliss FLomoy SZ B Bk, 2 fimy A4
TR E L% T2, HET KEFER. H
HiT, S fulm] SAME AR IR AT B AR, B AR N Y

BIFT.  HETRES R R AR B 2 AE 5 fl v] S A5 I
PR THEZERN R, AR B RS SR ARG
WEAT PT o, O RE X o il nT B B S i B
N A, FERTHULEOKER, AN KATRESCHN /N B
B R R TR UL, PR G T AR AR X
AP AT R AT 7O 0 S A By TRt
AN TR S 56 v XA [ X A [) 200 g F R 0 5 A o
A H AT R R A BE . BERGTTE, REE L
WM B AE: 2] i B R A R G X AR 22T & sh AR k. 7
TR iz A () 2 i o] 03 P A )8 3 i 28 o 245 v
P TOZ [0 AR, 1T AR Fha] 380 7= A 1
PHZENG SR AL S SEER U — 3. YA T A TN
KN TR R ARPAS TR ESHRE. HRrmy A T
Z ARG . LR AR, B ELMMA RS
A, NS RE SN HE IR Y ik mp A 25 X 4% (Spiking
Neural Network, SNN), WU w] LU AS [ 5 fisk o] 8

BF5E, BRISHERTIBPE AT S 30 5] 1), AR
Yo/,

RPN

1

IEX AR 22 2T . S SR AR A A

BEATT SR AR TR AR BOR S BEHES B A ST A P A .
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Plasticity is adaptive neuronal changes that can occur at different compartments of a neuron, including soma, dendrite and
synapses. Among them, synaptic plasticity may exert the most significant computational power because of its high
dimensionality. Synaptic plasticity is activity-dependent adjustment of synaptic weights, a concept initially postulated by
theoretical psychologists and later confirmed in biological experiments. It is widely recognized that synaptic plasticity is
the most critical substrate for learning and memory. Each neuron typically receives one thousand to ten thousand synaptic
inputs. How these synapses are modified specifically to generate new animal behaviors is a fundamental question in
neuroscience. Despite extensive research over the past few decades, it remains unclear how specific forms of synaptic
plasticity participate in the animal’s learning process, primarily due to the scarcity of in-vivo studies. In this review, I
examined the research on different forms of synaptic plasticity, including mechanisms both with and without supervised
signals. Unsupervised plasticity can be further divided into correlation- and timing-based plasticity. Hebbian plasticity, the
earliest proposed plasticity rule, lies at the center of correlation-based plasticity. Later research has revealed that not only
the correlation of spikes in pre- and post-synaptic neurons, but also their temporal sequence, is critical for plasticity
induction, as demonstrated in spike timing-dependent plasticity (STDP). Supervised plasticity encompasses diverse
mechanisms. Canonical theories have emphasized the importance of neuromodulators, such as dopamine and serotonin, as
supervised signals. Recent studies, however, have revealed a significant role of glutamatergic inputs in the instruction of
plasticity, exemplified by behavioral time-scale synaptic plasticity (BTSP). In BTSP, plateau potential, a special form of
regenerative dendritic calcium spike, can induce strikingly rapid plasticity in co-active synapses. Plateau potentials in CA1
pyramidal cells are typically evoked by strong inputs from the entorhinal cortex onto CA1 distal dendrites and can convert a
silent cell into a responsive cell in a single trial. Compared to previously reported plasticity mechanisms such as STDP, the
plasticity kernel time window in BTSP extends to the scale of seconds. Dendritic calcium spikes have been observed in
other cell types, such as layer 5 pyramidal cells in the neocortex. However, whether these calcium spikes can trigger BTSP
in neocortical cells remains to be studied. In addition, this review introduces recent technological breakthroughs in the
manipulation of plasticity in vivo. Two different optogenetics tools have been developed to transiently block long-term
potentiation (LTP) without affecting neuronal activities, which facilitates the investigation of the causal relationship
between LTP and animal behaviors. Finally, I propose that the advancement in understanding synaptic plasticity would
greatly benefit from the development of novel imaging and computational tools. Computational models may play a pivotal
role in linking specific plasticity algorithms to experimentally observed neural activity changes in behaving animals.
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