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TrkB receptor-dependent PV neurons regulate visual
orientation discrimination in mice

WAN Chenchenl, ZHOU Yifengl*, XU Guangweil*, LIU Jiachenz, LIU Xiaoming1

1 Department of Life Sciences and Medicine, University of Science and Technology of China, Hefei 230026,
Anhui, China
2 School of Medical Technology, Anhui Medical College, Hefei 230601, Anhui, China

Abstract: The neurotrophin-tyrosine receptor kinase B (TrkB) signaling pathway plays an
important role in regulating the balance of excitation and inhibition in the primary visual cortex
(V1). Previous studies have revealed its mechanism of regulating the level of cortical
excitability by increasing the efficiency of excitatory transmission, but it has not been
elucidated how TrkB receptors regulate the balance of excitation and inhibition through the
inhibitory system, which in turn affects visual cortex function. Therefore, the objective of this
study was to investigate how the TrkB signaling pathway specifically regulates the most
important inhibitory neuron-PV neurons affects the visual cortex function of mice. The
expression of TrkB receptor on PV neurons in the V1 region was specifically reduced by the
virus, the functional changes of inhibitory and excitatory neurons in the primary visual cortex
were recorded by multi-channel electrophysiological in vivo. The orientation discrimination
ability of mice was tested by behavioral experiments, and altered orientation discrimination
ability of mice was tested by behavioral experiments. The results showed that reduced
expression of TrkB receptors on PV inhibitory neurons in primary visual cortex significantly
increased the response intensity of excitatory neurons, reduced the orientation discrimination
ability of inhibitory and excitatory neurons, and increased the signal-to-noise ratio, but the
orientation discrimination ability at the individual level in mice showed a decrease. These
results suggest that the TrkB signaling pathway does not modulate the function of PV neurons
solely by increasing excitatory transmission targeting PV neurons, and its effect on neuronal
signal-to-noise ratio is not due to enhancement of the inhibitory system.

Keywords: TrkB receptor; primary visual cortex; electrophysiology; excitation-inhibition
balance system
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TGN TrkB 32448 D688 1% 27 0T fof il 28 2R 8% 1Y)
Al AR, TrkB A2 ARTEAS R JE R pf 200
hRFEE AR, AUFFCIEN], TikB 5244
REGE TP P ICH R GRIE , A28 002%
FPER SRR IR AR R 1 f 2 A PR RS
PR ZCEEMEATY; WA, TkB fF
ST TR EMH RGN KT LI RERAR E
B BN 4-2 3L T R (y-aminobutyric acid, GABA)
) 00 A P e T e 28 e o T T R 2 SR I
(brain-derived neurotrophic factor, BDNF)] &=
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IRE L, TrkB {5 5 BBV a] LR 5 28 fib 1%
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Ay e U WA TrkB 2635 16 MR R 2 1k #%
PEREN GABA REH R Bh &0 XAtk , SEOR
i #er 2z oAl D s AR AU Y X TrkB 15542 1)
RIS R, TrkB W5 515 X 2%
P HGIPE R 28O0 Y D) RE G E SRR
(RS ¥ A TEHE o TrkB ZARTEW) F A K2
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X V1 BPRZICR R . ARG R E
Al R T ER, TrkB 2R 2 e P e
A e R e P N 1€ - Al PO
RIS VI TekB 932 ik KRR AIK T B
T GABA BRI R GE 032 55 KA Z 0 R
FRPE AR, AT RS SE D RE T WA
K Z—. BFgE K Zimal i fs T4 2t
ST B R R R AR A A RN )2 Bl B A A 4
SRRl I s Eil Kl E 2 WA DO
NP7 C L EAT 7 S o N B i T
2 BRI 23 5 W0 Bl ) AR TS CERGRT B R A 4T
Y IE 28 ST BE

WA 8 B2 JZ T 0 — /N i v
[B] #f 22 JC (parvalbumin, PV), 7EJZKEH M,
B, VAT - R G KR E AR,

http://journals.im.ac.cn/cjben

T HE—HRGE VI PV R B 20 i TrkB
AR (S B AL, AR T —
Ak H 2 [iff (cyclization recombinase, cre)i< i1
B RAR SR BB AR, ATLLYS PV-cre /NRIW PV
PR ) p ook eSS S . ASCE TR E T
NI HA K7 )2 PV Ml PE s 4ot B
TrkB ZARE I FRIL, IFE ) i A T Bl sk
P22 500 Bl DAL R A AT S 2 S 3 it/ Ui O
DETT N RE T, 45 R 3R B R 8 1 ) AR i
ZH PV 140 TrkB {5 514 5 RE WS ¥ 1 il
P v () Ao 28 0 VR A B 28 T ) RO R L Az
HPRPAE S SN AR vk L AR MR LG, /N B g r
HERRE I WA — & MIEEEER . AR SRR
BT W19 R J2 R PV M T ) TrkB 15 538 i
P4 I 555 BB 005 308 2 0 ] P 0 28 0T B 9 1 AR A R —
R R DT s 4 on, HE TR i K 2 2%
T R GeV , T BOW e D RE R A, 58 1 TrkB
5T AL T AEW AN 7 JZ 28 FAS AR IKSF- 8 AR e
TR AT R v R P AR

1 MHET%

1.1 &4

/N ERUR P 28 A 2 it 5 el e i P A AR K
A=Y, EATTEA R B (A8 S N RN AR Y 4T
IRATE], AT R T AR B RS —A>
AW ERBR . AR RE T ERFERR KA
IR B2 (8BRS . USTCACUC24120122084)
HEUE, A S0 I R 8 A e FRAS AL 52 55 5
YiFara T, (R 313 BUAF: PV-cre £E 4
UL IR/, IREEZ 20 g, 4EIEH 8-14
W ARSI AN 2 A, 2 /R
S —3, /NBUTE 23-25 CCHIPREE T F 1R 3%
4% 12 hOBIE/12 h BEE A FE A (8:00-20:00),
N BAEARERG G S B, BT
&% 5 DA, TR RBUK &) .
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SCIKE/INER R 2 A1, AUFE TrkB 2R IEH
FIEMSLE A (R Ctel )5 TrkB Z A FRIA T M
() S2 56 2H (B TrkB Down 41, N SCHfEi R TrkB.D
). LA/ LB IT, it
SIATSEE . 8-14 F Y MU MENE PV-cre Ai9 /MR
(N=3); HLAFHSCEG . 8—14 JHIA MAEMEYE PV-cre
INEL, A SR 2 (n=12) FIXT BRZH (n=9); 47N
2SN 8—14 R BUAEHEM: PV-cre /N, 434
S 2 (n=13) XS BE 2 (n=14)

1.2 REHEN cre KFHMERE R FRKIE

Ji% AH 5 % BE (adeno-associated virus, AAV)
#IK, rAAV-U6-shRNA(trkb)-CMV-EGFP-SV40,
HA R T RNA (FH ¥4 TrkB.T1 =
TrkB.T2)iEFENELS A cre ™ #1 24 JC I Ntrk2 JE[A] J3
SERL, EHTCIR IE H e s AE AR TrkB 3244 X i
ZHI% 7 AAV-U6-shRNA (scramble)-CMV-EGFP-pA
RTRUTH . RSN UER , MR )E
AE AT RNA (T1 85 T2)XHE LA Ntrk2 /79
TR B . RINSEIREE I | o ) o
s O 5252 W R A YRk s e (B 1 0
W2, 485 . NMDCX0000230).

1.3 fwEES

SIAE B TR F AR LR s YF- 5
HEATIR RS o B 1 7 ML 9 7 A4 LAY
PR R ST A E ALAL, RWD) Il it
SR () B v 0 0 3 A D) I SR T e R
B o BE/NEUE TR E A1 E IR (IR S
f), HHAOBERWEEERME . PIBRLHER
ER, HHABRESEENFRDT, ELMERK
—AvIa, RSB RS g HA, DUE
THAEHE B e O SR E O S BT B
8 AL EE /N BRUSUE BT S 22 A DR AE R — KR
1o ZMUNBRL AR S, bR e b i
mJE 3.5 mm, AL 2.5 mm v & BRI
B )2 X AEN AL 0B B R i 1 T
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T, R EERGL)ZE . T R (2
0.25 mm®)ff Fl i S AR 6T L BB R A 1Skl , B
7 1 B BE , R Y STt P i . o
RZWIPALSZ 2 F [ E (0.5 mm), LA 10 pL/min
LTRSS 400 pL 5 8 (7 5 5 = 4R A A5 T
-3.5mm, £2.5mm, —0.5 mm), SEMEH)E,
T SRR R RO 5 min S5 B BK . *f
HEAT F A B /0N Bl PR BUER 3 B Sk AR A 11 Rl
L5560, 3/8 2.5x8 XUEDE , KB D44,
VeI /N B8 W, SR T, 5
Je PEAT 0 PR VEE 38 Pl A B S
1.4 (ALALIEEFY R

RS 5 UG, R R R/
BUH 1xPBS (0.1 mol/L, pH 7.4) .0, R)G
HETE 4%Z B H [ (paraformaldehyde, PFA) (pH
7.4)0 MFE FR R HE S BRI, FETE 4 °Co%
T 4% PFA B2 16 h, BJ5 6 A A A
JEREARVA L (15% . 30%) 43501 9 5 = L o 2L U3
IK UL B UURE 5 10 fii 2L 20 M T B
FATC AR AR T R A I i B R 2, fliER
T 564 T 1 o UK VR DI R G500 K fik 2 21 1
ERESRFE L, R YRV Hl(Leica CM 1950)
PEATRDR I B (25 pum JERE), YR EFE T
IxPBS Wi, F 4 °C4AM FRIBHESE, 24 h
WETT G S Ab B
1.5 HERXDH

WUl A 44U 1xPBS I P I B 31k 3 IR
(10 min, & T 120 r/min FHLIER LI EFEIEK),
FH 10%I1E % 4~ 3% 4 °CEM 1 h, R 5—
[TrkB i (F-1): sc-377218, % 7o & Wik #p i A
(EHA R T 16 1xPBS WK 4 °CE&1E T I
H 24 h, SRIGHEF 1xPBS Bk 3 1k, JFS5HRhes
5 MR 2% Ok A BE ) — HT (Goat  Anti-Mouse
IgM/Alexa Fluor 647, dt U B AR A W) H AR A TR
NEDFE 1xPBS I E 6 ho 4 Nk 1xPBS
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(10 min, BT 120 r/min FFLIE R TR FHIK)
PR R RS R B e U A 3 A
w6 e B 46- Bk KR 2- FE L g mE
(4',6-diamidino-2-phenylindole, DAPI)#17T 55 B
Ao A S e f ot RGELL 10xK
KAG R REEIME . PV FRAEPE S [1(PV-cre Ai9 /)y
B PV &0 H RLLEYOR). TrkB #H Y
o 7Rl 2% (0, 5¢ H 75 [ (enhanced green fluorescent
protein, EGFP) (i #4551 1) 4% (0 ¢ S 8 1) 2%
G RIB A AT Imagel 47 H4L
1.6 BEIMEEER K

LU HESS . AP EETEAT 5 RS /N R T
AR B S o ] S 00 JBR TR 1) 2 R TR/ i
&, K HEE AR A&, IR AR
FLSE FRE IR A SR (R 5 RUBE=100: 1) 4 R5 R
WORAS . B RIRE R/ NEOBUR, Bk
HAK W AR IR T o TH 85 B/ BB s
Qb )3k B, 7 R R T RO (BRI A )
FHg B 2 R S S A AR . Ak, if
TN EATH—A i FES %, HEBR T4

LRI : /N BRUETHT 30 em AbjE CRT 2
R#n(Sony), BIRERIIHER N 640x480, KB
2h 75 Hzo SE50 {5 FH AL 5 O H (MATLAB,
2003) Ay B YT R FE )P A1 Psychtoolbox-3
(PTB-3)4 5 145 E 72 5 R 2 By 1E 57X 88 3o
W, ST 10 AR, 12 ASAFEDTAL
FIALSE (00, 30°, 60°, 90°, 120°, 150°,
180°, 210°, 240°, 270°, 300°, 330°F1 360°)
FEALE B, BB A Us, B 2 058 ]3]
) 3Je 35 25 R LAk S b — AT 5r TGO i
IR 5% B HL 25 UREOT T RIS s 8o
1) 8 R TBOKN o B0 S i HR 5 B S
W ie s AU BT A5 B K 22 Hpl 28 70 B AR R S5
ik [ 330 58 FAR W SR 0 25 I 2 S 880, B AR B
75 3] P R X e A0 50 A I 1 28 ST AE I S5 A T R
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AN 7 L B PRIE RE AT o T ST TR AR A B 0 A
SERICT . HERPERES AR (A1x32, poly2,
electrode array width-50 um; site area-177 pum?;

Neuro Nexus, Ann Arbor, MI, 8.3 mm; Acute 32
channel assembly; LOTUSBIOCHIPS, Diagnostic

biochips) ¥ /N R G A0 K 2 o 22 o0 AT ML Ah
AFCEAA, RN V1 A2 T2 800 um
A (Z YA BR R 3.5 mm, £2.5 mm, —0.8 mm),
T P AT 5 28 2o T s R A 1 U R R
(B2 10 kHz, 1 000 Blackrock)f% i % i
S5 ARG RIS, 30 kHz, 16 {i,
BLACKROCK), £ (55 Ab ¥ R G06 Fric s i
WS 5 5 A BT 5 DR AF o

1.7 GO/NO-GO {TA%

FAREI: /NI 2 4, 5350
R 2 F1 TrkB 9 25 5, (o 3ok S A &0 25 B iy
FM ISk R V) b 2 A AL 2L B, K8
JEE(3M™ Vetbond ™ Tissue Adhesive 1469SB) 4%
F3k VIO LABT SV, I A BN I TR g
B G S R [ T/ B, AR5 /N TR
T8 BL A JC R E 9 A4 (specific pathogen free, SPF)
IR DR 1 JE R AT el
g5, WEHE/NEAT B B RBOK &Y

HEA T8 B S B Sk 0N B R AR
1 JAJGE AT H- i GO/NO-GO 17 k254, S0
FE TR AKGE R BB . BT ZRR B . &
HATES I B . AT 55 W B AT R R B B o

A R A 17 o B B T AR A S 147N
IR, RS REGRYUOKEZS 1 mL, &Y
A EARI, BRI ] 5 5 /) B 2l i LA 5
5 NG RAT R, Wik a2l Zrad 2 b 3
I D o PR K422 2 /N BRI EL 8 22 R 1Y) 80%
J&i /N ECRER B E AT 2R R b THH
B /NERIE 25 cm, PRAEEBURGFII, S17
F IR BT AR ) 2 450920, ANRET T 4G
K EUANBRE K, /N EERERRI AT 4R A5 4 uL KAE
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Jeh, HER/NRMSRKE RN, B H ke
2L 4-7d, /MRS NG K I 3RBCE il

WIFNGRBr B [ /NEERER, Bosdsih
UL B INIRAE RAE 553 AR S54RI 1 s e it
P 5 0 A TE SO A e e, R
HJ4s, FEREHBER 24 s MR E T, /N
FRZE IR Y, 7 TR K BD45 T 4 uL KAE 3, A
WS AR AR ) (B SR K B TRy, X — B B B A
—AMEER, RIS 200 MER, Y
LI ABINGK, HENRE—RINGH RS
150 WK LA b (8 22l BVA A 2 2 s 7K 2 il 5 400
OGRS G

fa] BT 55 B B S g BN DG 5 B IN AR
YERAESS s AR HER 1M 1 s J5 2 BLREHL H B
() 3 B 7 A 8% or B OE 5% DB A A A0 6
B, RN 4 s, TERIEOT G MBS /Y 24 s
R R s RIEE RS B 4-8 s KR,
S A 220X b — AN S R e R — A
PR A R N o T B L B E 5% 6 R 22 T 1)
M, L IERR ARG, 7 e 0 i I (R] s K
W25 K205, FRA—IR hit; ANERK AL K%
Jil, FRA—IK miss. & H A IE XSG
T R%sl, MOMES DRI, AR e N 1 ]
WRZK I 25 T WAL i), FROM—IK false; ANHSK
WA 25 /K i A%, FRF—1IK correct reject.
AR 7 057 s B IR B & 3 R 2
J5 8 norminv pREL(IE 2 B A0 bR S pR
Ot A AR AN NI GAE O . Hd dfE
R, BT PHT S R BT, d'=1 MEIfE, 4
o' KT AR I 2 W1/ B2 25 i B B I 64 55
Bi2p2x 1 0B 2 FhASIR] 7 (07 1] iR G 5 Al AR
HIEAfR IR N, ATHEAT — BBl 2

RAATS B Bonds IS B N ERAE A
FE 5538 AT SR 1 s Jm S BFEAL B0 Y
HI(90°) . B EH JTi(0°). 120° 5 8 60°77
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57 19 TE 5Z G R A0 3, ELAR ) 62 8 e
BB L 3 I RIPETKh 4 s, 7E
L B B 2—4 s SRy B 1 B B d'>1
PRI/ R 2 BOl AT 55, B2 4 9t
ANTE 5 5 J5 i e, ATAE T o R R
B IR e Bz, /N B AT R ARSI B B

TRk Be . MK BeA 3 AR
TR, 5 AR O 5 A Ry 100, 150,
20°, @R LS B IN R AT 554, 5%
PR 1 s JE 2 BREHL A BRI B A1 (90°), B
B AE(0°), 100° (8] 105°, 5 110°) /778 80°
(B 75°8 70°) 56 1) TE 52 G A A0 R o [R)
HUA 3 17 0 i TE 5% 6 R IR L, TR
(B RAE/INERA T A 2% 6 5 Tl i A R B
1.8 HFHH

Holi 4 Jed ] Offline Sorter x64 V3 i F,
AR FER ST 0, BRI RE R . TR
BAE . AT LRI B4 ) T Bl 43k AR A
unit, {8 matlab T.HAL . NeuroExplorer 5x64
HATE . M1, R GraphPad Prism 9 47
BRI, SRR N SEMFIE, WM
BIfA: *: P<0.05; **: P<0.01; ***: P<0.001;
**kEk. P<0.000 1,

(1) &2 oo R0 o A% B g 5 B« B R K
TR SR DU TR B DA R TR

(2) Mg R RE 7 S U ) i
5 Vi M 475 %X (orientation bias index, OB). 771
w445 %% (direction bias index, DB).

I ifwirFe % OB: Axh ReFR/RMZIT
TEF BN O WIRIEEA 0] A S i{E . OB {E M
0-1 A%, OB 45T 0 ZEWRAE P & ST XA J5 or
TR A R, OB 6 F 1 B A i &0 X
ENPIA RN .. OB BiHE =T .
¥, e

ZK RK

OB=
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T i if4E4 DB: 3 R KR40
TET7 01K Ok BRI 10 b A SO A . FRAE i 28
JGHY T [ SURNE , DB 2R ST AE T A O )
OB R A S AT 5 ) b SO 5 B SR
{4 EU A o DB BB A 28 0 X e - 7 A 14 25 3
ALBkEE, 5 OB —#f, DB AYHUE T FE AT 0-1
ZIi, 4 DB R 0, FRRPHZ TN 7 0] WA 158
PE, M4ET 1 7 DB {ENFR/R M0 A —
FErgis sy e A . DB T AR

2 Ree™
ZK RK

(3) 4 R 4 115 M L (singnal-to-noise
ratio, SNR)Z i i (f HLE ik E 2S5z —,
TP TG T I IR ) Pt TP aE 1 St
A I S A S e i . o R AR
SNR KR Z i LI Kk 5 F KON 5 B A FUAE R
Fon, BHARRME, mASLIREE AR
H & 175K SN 78 S RN R s, i 32
R TAEFEROC) I 4ok i ATiH5, B4
T b S LA W L o X BRASh 22 T e S 0 5%
N RO —Ak, R A g 4] 43, A
A4 R/ IN5 0t SRR e DN B TR 3 A G . X%
RN B R VL 1 K, B BEBCE
0 B KO 1, B8] 2 v 175 & & s 1 1
{ERP Sy hit; B E&T P9 A A & T e, BP
A false. hit B9 E 2R Bk TE B 70000 A9 A >R (correct
predictions); false [ L2380} F {4 (false alarms).
H A5 3] — R G A [R] B T (9 hit F1 false HL3,
4 2 ROC fhZk, LARRZ T 1 A(AUC)E
FAGWELL

(4) A7 R o (e AT/ BRI 2R
15450, M hit, miss, false. correct reject
RIBE T, 4 norminv BEEL(GE A B A
PRIE A S BRI, dMEBR, BB/ B2
155 R BT

DB=
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. : ( hit j
d'=normnv| — — |-
hit + miss
falsealarm
false alarm+ correct reject

normi nv(

2 HZRE5OM

2.1 TrkB #E[EKFENR V1 B PV H[E#
27T

J T HEIE TrkB 2 AR Q] 3 o 9 i R S8
PERLOE F2 )2 TRe, AR T —Fh cre HKHi
PEFRIBH AAV 4K, Kl 1A b Ntrk2 JE [ A 24
¥, T3 RNA VEF T a0 gifis X . w28
PRI shRNA LSS cre A TG Ntrk2
SENEEZE R, e LA SR A B TrkB A2 AR
2, THIFEEXEWE 1B R, F£ib cre’
PP T R R S5 Rk T RNA fEAF
FRRE #2200, fff TrkB & 2635 F M, ko0
SEHG EIERA T3 RNA XL Ntrk2 (1T H sk
REE . N V1 P R M e A
LA G PE HR R A 2500, PV #1200 4R
R 3 207, B e A E) 814 JH ik
PV-cre /NI V1 8RR IS H) shRNA 5 PV
P TEYRS TrkB JEH ) mRNA FrtEgs &,
T8 TrkB Z IR E I RIE, WEEEHZE VI 1Y
NEWE 1C, WmEEES 5 S, PV-cre /MR
V1 AR S SR &l 1D s, 78
F A (TrkB Z R R KRR, LT YRR A
TrkB.D Z)F0%F BEZH (Ctrl 2H )/ B 00 A0 J2 /2
P28 0 H AR RS I B 1 R A SR B O,
PECLERIGIE T V1 TrkB.D-EGFP S5 2545 F
HE ) FRIR A PV R AN el ERIK PV ER . PV
Je— R LS A, HATE AT FRA,
A2 T 2 /N VL PV B Z 5T
) TrkB ik K, 455 8RS % A,
SCER A H Y TrkB R iA7KF B 2 B T (mean of
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A Interfering RNAs B
o
['1orT2 :- 1
__-_* —3 * 1 AAV-DIO-EGFP AAV-DIO-T-TrkB 1
i ; i i
E¢ EC, T™M TK I . & 1
| - £y .‘;,:: - <v€ 1
! * O~ :
! TrkB down I
I
D

I
S
[

100 _itgin.
TrkB TrkB-EGFP

-
o gy
. i
0 | |
Ctrl  TrkB.D

1 BETIAVIF PV HEZITH TrkB EEMRIEKTFE  A: Ntrk2 ZEFE . FRLEESN 8T IR
EERIR, BN E RS @ B EERR, PRGN R RS BRI % f 2 L%
TR E, AR MASIX. B: 5 T TrkB Rk K. C: M /R ER. D: PV #i&it(Zr
). TrkB 2R (25 0) . R EE (S 05k, Merge B M (55 3k AL R M ZIT. E: TrkB 24k
A FRIRAKE T, #xxx, P<0.000 1

Figure 1 Virus down-regulates the expression level of TrkB protein in PV neurons in V1. A: Ntrk2 locus.
Constitutive exons are indicated by black and red boxes, alternative exons are indicated by green and pink
boxes, white and black stars indicate the positions of the start codon and the stop codon, respectively, and the
green part is the coding region. B: Pattern diagram of viral interference with TrkB expression. C: Virus
injection diagram. D: PV neurons (red), TrkB receptor protein (purple), and viruses (green) are co-expressed,
and the orange arrows in the Merge plot are co-expressing neurons. E: Decreased expression levels of TrkB
receptor protein. ¥***: P<(0.000 1.
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Figure 2 Design and recording of visual stimuli in vivo electrophysiological recording. A: Moving
sinusoidal moving grating example (upper left) and stimulus presentation flow chart (lower right). Visual
stimuli and blank stimuli were alternately presented for a total of 10 cycles. In each cycle, the visual stimulus
grating was randomly moved in 12 different directions (0-330°, interval 30°, and a blank stimulus was used
to record spontaneous activity). B: Electrophysiological recording diagram. The signal of contralateral V1
neurons was recorded by 1x32 channel electrode. C: Electrode extracellular recording diagram. The figure is

a schematic diagram of inhibitory neuronal electrical activity. D: Representative results and waveform
diagrams of Spikes classification.
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Figure 3 Classification of neurons and response intensity of neurons. A: Example of the waveform of V1
neurons. Duration represents the interval between the trough and the peak; Peak to trough ratio is the ratio of
trough to peak. End slope represents the waveform slope after the trough of 0.5 ms, and amplitude represents the
maximum displacement of spikes from the baseline position. B: The FS and RS neurons. According to waveform
characteristics classification, trough-peak duration of FS neurons is short, peak-trough is large and terminal slope
is negative. C: Raster plot and mean emission density plot of multi-neuron (MU) activity. Spikes trace statistics
(filtered at 750—4 000 Hz) of MU activity in the experimental group (top) and the TrkB. D group (bottom) for
10 trials in response to raster stimuli. Gray shadows represent the visual stimulus presentation window, and
vertical dashed lines represent the beginning and end of the visual stimulus. D: Changes in the intensity of

spontaneous responses (top) and peak responses (bottom) of inhibitory neurons. ns: Non-significant. E: Changes
in the intensity of spontaneous responses (top) and peak responses (bottom) of pyramidal neurons. **: P<0.01.
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Figure 4 Reduced expression of TrkB receptors causes decreased orientation and direction selectivity of
cortical neurons. A: The direction (left) and orientation (right) tuning curve changes of a single neuron at the
recording site in the example experimental group and the control group. B—D: Compared with Ctrl group, the
difference was extremely significant. *: P<0.1; **: P<0.01; ***: P<0.001; ****: P<0.000 1.
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Figure 5 The signal-to-noise ratio of visual cortical neurons increased. A—C: Compared with Ctrl group, the
difference was extremely significant. *: P<0.1; ****: P<(0.000 1.
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Figure 6 GO/NO-GO behavioral paradigm. A: Fixed schematic diagram of mice. B: Gray vertical line
represents gray screen stimulation cue at 0 s. 1 s; Different gratings appear randomly; The red arrow is the
direction of grating motion; 1-3 s was the reaction stage of mice, and no water reward or blowing
punishment was given; 3—5 s was the blue horizontal line position is the response stage.
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Figure 7 Impaired expression of TrkB protein reduced orientation discrimination in mice. A: Visual
stimulation during the test phase. The figure only shows the flow of the orientation of the tested visual
stimuli of 90°, 180°, 75° and 105°, and the orientation difference of the tested stimuli is 15°. B, C: When the
azimuth difference was 10°, d’ values of mice in control group (Ctrl) and experimental group (TrkB.D) were
statistically plotted and cumulative frequency distribution curves, with each point representing a mouse. ***:
P<0.001. D, E: When the azimuth difference was 15°, d’ value statistics and cumulative frequency distribution
curves of mice in control group (Ctrl) and experimental group (TrkB.D) were obtained. ****: P<0.000 1. F, G:

When the azimuth difference was 20°, d' value statistics and cumulative frequency distribution curves of mice in
control group (Ctrl) and experimental group (TrkB.D) were obtained. ****: P<0.000 1.
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