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Brain-derived neurotrophic factor (BDNF) induces antagonistic action to Nogo

signaling by the upregulation of lateral olfactory tract usher substance (LOTUS)
expression
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EDTA-Na pH 8.0, 1% Nonidet P-40, 1 mM Na3VO4 pH 10.0, 0.05 mM (p- Amidinophenyl) methanesulfonyl
fluoride, and 0.1 U/mL aprotinin) % 100 uL #00 L CK ET 10 /0 MFFE L7z, AIIREREE % 20,400
g, 4°CC 10 /7l Loy L. E5IZ 10% B-mercaptoethanol % & ¢ 4 x Laemmli buffer (40% glycerol,
8% SDS, 250 mM Tris-HC1 pH 6.8, 0.03% bromophenol blue) % I 2 C 95°C T 7 4y joALEL L 7=,
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PUA (0.167 pg/ul), Mouse L B-actin (1/10000) % 5% Bovine serum albumin (BSA) / TBS-T £ 7213 1%
skim milk/ TBS-T TH#R L, PVDF i & 4°CT—Befii &7z, BH, “kHUA L LT Horse radish
peroxidase (HRP) 2% Goat $T Mouse IgG HL& (B-actin: 0.08 ug/uL, LOTUS: 0.16 pg/ul) % 7=/% HRP
158 Goat $T Rabbit IgG HLIA (0.16 ug/ul) % 5% skim milk / TBS-T CAVR L, =RIE T 1 B SUE &
w7, FMIEEIELE (ECL Western Blotting Detection Reagents (GE Healthcare Life Sciences),
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are means = SEM from the five independent cell culture preparations, *P < 0.05 versus BDNF 0 ng/mL, *P, 0.05 versus
BDNF 0.1 ng/mL, one-way ANOVA post hoc Tukey-kramer)
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*%P < (.01 versus BDNF 0 ng/mL, #P < 0.05, #*P < 0.01 versus BDNF 0.1 ng/mL, one-way ANOVA post hoc Tukey-
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are means = SEM from the five independent cell culture preparations, **P < 0.01 versus BDNF treatment alone, one-way
ANOVA post hoc Tukey-kramer)
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<0.001 versus control siRNA, Student’s #-test)
(e) TrkB siRNA ALHR L 723548 7 H B OB YIREF SR RMALICIIT 5 LOTUS Dy =R Z Ty T v
TrkB siRNA ZLFE 48 i #% (2 BDNF % fJ#R% 100 ng/mL TN L 24 K[l O LOTUS S BLE & fighr L 7=,
() (e)ITKIF 5 LOTUS HEDEEHE
B RED LOTUS B 13 B -actin THITE L. => b= —/L (control siRNA + vehicle) o7& EAE THEEHE(L L 7=,
(Data are means = SEM from the six independent cell culture preparations, **P < 0.01, **P < 0.001 versus BDNF

treatment alone, one-way ANOVA post hoc Tukey-kramer)
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(a-d) #HE TrkB 3 7 /VBLERIR X OV BDNF CHLEL L 725538 7 B B OWEB ARSI O LOTUS 85 &
3% 6 A HIZ (a) PD98059 (100 uM), (b) LY294002 (50 uM), (c) U-73122 (10 uM) £ 7213 (d) 666-15 (500 nM) %
FHRENEIN L, 30 43#12 BDNF (100 ng/mL) & A1 L7z, 24 B4 O LOTUS BELEIZOWT U =R Z T
0y 4 IS KN LT, £ BED LOTUS 33L& 1T B -actin THiIE L, = k1 —/1 (vehicle+DMSO) @
TERE CHEEYE(L L7=, (Data are means + SEM from the five (a and b) or the six (c and d) independent cell culture

preparations. *P < 0.05, #P < 0.01 versus control, *P < 0.05, **P < 0.01, one-way ANOVA post-hoc Tukey—kramer)
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U ANTET DA ZERL R X Nogo66 7' F ROIFINTHE S 7z, = Z ¢, BDNF % [RIRHZHN
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(a) BDNF LB L 74545 3 H B OWEPIEERrR Mz 3817 5 LOTUS FEL&
K275 1 H HIZ BDNF (100 ng/mL) Z ¥ L 48 B4 0 LOTUS HBEEE vV AZ T a v T 4 U I X0 fi#
Mr L7z, (Data are means + SEM from the five independent cell culture preparations. **P < 0.01 versus vehicle control,
Student’s ¢-test)

(b) BT 2B LW loms BinF KA~V XIZBIT 5855 3 H B OMEEAIREE AR OREE 72 MAP-2
TR ta
£%7% 1 A H(Z BDNF (100 ng/mL) & Nogo66 (400 nM)Z ¥R L, 48 KEf#If4I1Z MAP-2 Hiifk % F T esE et
AT T2, BB RITE O CIESSE CHUS L 7=, Scale bar |d 50 um % 7R,

(©) (DIZH T DAMREIR LI O 7E Bl R
White bar (ZEFAET < 7 2 D F KA IGE R 4 718 L, black bar I3 lotus A K~ 7 A&7 T, BoRmpigzet
FBIIAMIEIcB T 2 bE L7 ZZROBARN G Jeum E TERE L, EME % 5 H L7z, (Data are means + SEM
(total neurite analyzed = 616—719 per each group) from the five independent cell culture preparations. **P < 0.01, two-
way ANOVA post-hoc Tukey—kramer)

(d) K252a 35 KUY BDNF CRER L 725548 3 H H OWESPIETEMRMIEICE T 5 LOTUS DYy =R ¥ 7 a v T
Y
K38 1 H BIZ K252a (200 nM) & 7213 BDNF (100 ng/mL) % ¥RA0 L 48 Befi#% 0 LOTUS J& B 2 f# 4T L 7=,

(e) H53& 3 A H OB AR MR ORI e MAP-2 fefE il
Be#% 1 HHIZ K252a 2 T L. 30 412 BDNF (100 ng/mL) & Nogo66 (400 nM) % #shi L7z, 48 K%
MAP-2 Hifk % TS Ye i 517 > 7=, Scale bar 1% 50 um % 79,

(O (IR IT LRSS & O E it R
White bar I control PBS ZLBREE D fix KAFHRZE#EE K 2 7R L, black bar I3 Nogo66 ZLERHE A 79, (Data are means
SEM (total neurite analyzed = 657-692 per each group) from the five independent cell culture preparations. *P < 0.05,

**P <0.01, one-way ANOVA post-hoc Holm)

4. BEE

AAFFE LV | BEYMREFEMARAIRIZI 1T 2 LOTUS Z8LE1T BDNF ORINC X 0 #ind 2
ZEDNHBEMNE 25T (X 2a-¢), 72, K252a X° siRNA & i\ 7= TrkB O FH#E 526/~ 5 . BDNF X
TrkB %/ L C LOTUS ORI EZFHEL T 5 Z LRS- (K 3a,b,e, f), — 7T, K252a B X
N TrkB siRNA |2 £ % LOTUS ZEE~DEEIIBE SN o7 (X 3a,b,e,f, X 5d), ZDZ &
M5, AkE 72 BDNF OFING £ 2% —i@)78 TrkB OFEMHALIZNEMED LOTUS 25T 5 2
EMEBEZBND,

TtkB @ Tty 7 /W3 2 £ ER] (PD98059, LY294002, U-73122, 666-15) % T
BDNF (2 &% LOTUS FEELHGIN O FEHM 70 Hil fEA% 2 30~ 7- 5 5L . MAPK-CREB #%J% ¥ 71X PI3K-
CREB DR E AR/ S 7= (1K 4a, b, d), PLCy FHEHID U-73122 1% BDNF (2 X % LOTUS 3§
BN IINEIN R 2 R & 2o 72 (K 4c), TrkB 1 BDNF EfEAT5 L, MIIAN KA A o OF 1



UFRKL Y532 F72013 Y833 AU UMb &AL, Y532 @ U UR{kiZ L VW SHC-transforming protein
(SHC) = fibroblast growth factor receptor substrate 2 (FRS2) & \W\\o 727 X 72— 7R3 fEET 5 2
& CMAPK F7213F PBK IIIEME(E S D, —F5C, Y833 13V vERfkic LV PLCy 3fEA L. ik
DY T FIREEIEMEALT D Z ENM LN TNA[19], ZNHDZ EMB, BDNF (2L 5 LOTUS
DOFEEIENNL Y532 & W o 7B RAY 72 TrkB OF 11 3 UEAICHAFT D 2 L AR ST,

BLRTRNZ & 12, LOTUS ZiEFEIFH L=t b iPS A H i ootk Al i A R AT BE AR (2 35 ¢
BDNF X° neurotrophin-3, nerve growth factor & o 72 #8253 K7 O BLNEMNT 5 = & Ml
WE SN72[20], £7-. BDNF OHIEREIEIC R T 4 77 4 — RN I V=T RNFETDH T &bl
HERTWD (21, 22], SHFEEDOIEATHFFEICEBV T, LOTUS X TrkB LFEET 5 Z R &S
TW5b (RFEFT—H), LOTUS & TrkB OFEAIZ X D ¥ 7 F IARED LM EE & oo B
B 520272 > Tuveuas, LOTUS 2% TrkB OIEME{LZ 1 LT BDNF ORBFEIZH 5T 555,
LOTUS & BDNF OAMHAERIENC L DR T 4 77 4 — R 7 BN TFET D aTREME N H 5,

R USRS IIR 1 ERI ORNCENZR F 72 3Bk 2R L, v 7 AERRIZEB W T
HEE 7 HEH CHEFES LTV D17, 18], ZAUVE TIZ LOTUS 1%, #IEESRARMAIC I 1T 5>
TR TORBEAPRD LN, VT T AR ETUET D2 LR >TNDH[9], ZHHDZ L0,
BDNF (2 X% LOTUS DOIEBIEINITIEE T OMHARAIIZ BN T, T TR E W o 7ok
HIR DRRPEZEAVIZ T 59 5 ATREMED B D

I ETIC, FARREEE T LCFHEET T VBT, AR LOTUS O F 5-X° LOTUS i#
BAEERLT=T7 7 /7 Btk 7 A VA X 28EFIR% . LOTUS FEL iPS Hiia b AR 0D 2 v
T RS L 1 DR AR A BT D Z E R L E 725> TU5[7, 16,20], £7-. BDNF i
PRSI DR R R DRt > T AR DO TUE e ELRR R AR T 2 E D fix
DIFIRBITH L TAHERITH V. BIFE TlX BDNF OAEFREEEZ FIH L 72 BUIG R OB M T
NTW5 [23], AAFZEICEBVT, BDNF 12 L% LOTUS OB NgR1 OMEREMHI 274 2
EMMHBLINE 72572, BDNF (RN 72 O ICE BN 2B 5353 E L & Shud as, ERN
T% BDNF (2L % LOTUS OFBL LR 277 2 LA TEHUE, #fEI2%F LT LOTUS & BDNF
OB 72 A PERE 2RI 32 FRMAWIFECE 5, 2o b, AKNTEH BDNF 12X 5
LOTUS DFEBUHNNA I & 41 5 T4 1 O BBREVRERRE T 5, £72. BDNF (2L 5 NTEME
LOTUS O3 BUHIFN IS & | ApfRFREERICISIT 5 LOTUS Db B IECHERF - TLHEAY T & U,
WTEMERETZ X D 7= I IR IRIE OB N HIFRF T & 5,

xE®

BDNF (315 4GB 2 MR 2 35 1) % LOTUS RBUE M AL 5

BDNF |2 & % LOTUS FHIENNE TrkB #4195

BDNF (Z & % LOTUS #EH 11X MAPK-CREB & 7213 PI3K-CREB &R K3 B 595
BDNF |2 & % LOTUS O3 HL _E51% Nogo66 27" F RIZ L 2 ik 22kt i & fHLE 2 M) 3+ 2

® 000"
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(Matsubayashi et al, J Neurochemistry, in press. (2022).)
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6. @XYU XL
EX. e

1) Junpei Matsubayashi, Yuki Kawaguchi, Yutaka Kawakami, and Kohtaro Takei; Brain-derived

neurotrophic factor (BDNF) induces antagonistic action to Nogo signaling by the upregulation of lateral

olfactory tract usher substance (LOTUS) expression. Journal of Neurochemistry, in press. (2022).

BEHRX
1) Yuki Kawaguchi, Junpei Matsubayashi, Yutaka Kawakami, Ryohei Nishida, Yuji Kurihara, and Kohtaro

Takei; LOTUS suppresses amyloid f -induced dendritic spine elimination through the blockade of
amyloid [ binding to PirB. Molecular Medicine, in press. (2022).
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8. HFE
MR AR ER T

PR O A Z T R & LT, WRAICERLLET A bt A M2k 57U 7THE,
7 a7 ) TR LI S E IR D JIE ORI K D ZIRIEE . S OICHIERT A b u YA MR
T 2P AEBRLE R F DFEDR S 2 I T D, ARERAY 2R FEAEBR IR+ & L T, Nogo, Myelin-
associated glycoprotein (MAG), Olygodendrocyte myelin glycoprotein (OMgp), B lymphocyte stimulator
(BlyS)#5 & U Chondroitin sulfate proteoglican 23t & AL TUW\ 5, 2L 5 5 FEDORE PR A PR E K 11
B DOZIETEH D Nogo receptor-1(NgRDIZHES L, BRI RAFECHREMS#EOEL 5| & 2
B

Lateral Olfactory Tract Usher Substance (LOTUS)
~ U AR OMRRATERAZ A D4y & LTI Sz, LOTUS 13 N RSl 6, &7 F L K
A A, FG-GAP KA A >, LOTUS ¥:E/)72 UnvB/ASPIC (UA) R A A >, C K] © EGF-calcium
binding RAAL N VERREIND GPI 7o B —TIDfEX XV ETH D, £7-. LOTUS (TR
L C ARSI S THW S D RV O B MFAET %,

Brain-derived neurotrophic factor (BDNF)

1982 4RI 7 H i AR S NI L S IR B IN DO — 2> Th 5, 77X / Ik 119 fH, 13.5kDa
DH NI E T, V7 IVERS % & T Prepro-neurotrophin, AR pro-neurotrophin 28 #aila i %
RETHRBARIC GRS NS, MRSl S 47 BDNF (MEBFIESZ R D p75 38 K OVE B AIES
KD Tropomyosin-related kinase B (TrkB) & FFEAIZHEA L, ¥ 7 T A2/l RZET 5, K
MREIZHUVTIE, BDNF (L TrkB & & B ICHER . KRIMBCE . /72 SRR IMBEI C O FEBLAN
b, Fio, MRMROEFMERCHE., 7 2 ORETLEIZ X 2R AT O fifH & v o
TR AEBERP MO TERY . mIRIMHERE DFEBUZ W\ T EE )N OIREA R EE 2 KT,
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