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In this study, we tried to elucidate molecular basis for evolution of behavior, especially in
species-specific learned vocal patterns in songbirds. For the purpose, we focused on the
relationship of genes which had species-specific regulation in song system and
species-specific song patterns. So far, we performed to construct a molecular phylogenetic
tree and extract species-specific song features with a novel song analysis method.
Furthermore, we succeeded to elucidate genes which had which had species-specific
expression patterns and levels in song system among 10 Asian songbird species using DNA
microarray. Now, we are trying to adult adeno-associate virus expression system into
songbird brain to over- or down- regulation of genes which are regulated with
species-specific manner.

AR TE B
(BFEHAL - M)
[ERES Y= RIEES & B

2009 4 4800000 1440000 6240000
2010 4F i 4300000 1290000 5590000
2011 4EJE 4200000 1260000 5460000
2012 4F )& 0 0 0
2013 FJE 0 0 0
w5t 13300000 3990000 17290000

WEFEEF - ARG BT

B E O SF - B 7 LB - T LR
F—U— R FEEFEE VTR B FREE - R REYEZ A

1. WFZERRA S W DT =
EATENL, ERDS R T 2 BhRY e AR IR

& LT, AEmBR AT D ETRERD
MR TH D, £, TEERITERER



R &N, HARFIC BT D AEME R A
K HRERERTHLH D, @3RG OFEEE
BEYTENZI O X o 1c#ifb L., kS hTwn
O] ZO MTEIOENL] 2K 5 R
1960 A L U iz S 4v7- Ethology(Eh#)1TEh
EYD R DMED S TH H 5,

BITENFIF O b FEH S TE
EWT- B L EOITE) (BIAE, N A a
v ERIYIARATEN 2 &) 1E, AWM -
B RpE - AERTE Y 0 /T AR EZDH ET
RIRIZETL LD THoTz, L, B THE
DAERKFEEZ I L TE L EIEFW
N, TR - 7 AEHRORER R
% B IXWin vivo BIS WA HEITOARHEIC &
ISR U O RAY T S A A S R AR = Pl sl )
Thbd, T, (e EREMY - /51
AWt s @ e L TbTE =8
IR - 7/ LR, BRI A
Bl INTWND—FHT, BETXH28WTH
B, =T ERRHT AN TED
FHHIZIR O X5 245720, EMPBERT H S
BR7ATEMR O BRAR X, MR ATl &3
HLTEET VEW OS] T TILIRS
IZ&ETW5, FE, AFERE TR ET S
RN X > TS SN 5375178 (Learned
vocalization) | 1%, FEFICR S N8 (4 FE
OWAIE, b h -7V aveE:
JHEE 3FEDOSIE, AV LAH cNFRUH .
AZXARABEIE Y T8 —R) O THER
NTCNWD, FURy =T B PILTE %
., FORFITENIAERN R ICEHSTE
DB L > THEESELTWARWVWI EAHL
NZENTWD, £O—FT, HHAFIZ 3000
MU EEFEETDI I E VbR Y v T N— KR
FERF MR SRR N T — B b o 12T
ek - Bl E TV 5,

Fxlx, T ETIT, FERFRAREE SZ —
VELDY T N— KRBT, MRELZE - 7]
FAPES N B b BB FREBRIN D V) 7
VAT B E T D AR PN C AR R L 7
FHENRE = BEFHELTHD Z E2H LN
WCLTEF, 2RV v IR — REFET, A
LYV TV AT A>T ThH, TOREEE
ZRERR T D REDNFE R B 2R BN H —
VIR SRS o ICHIEEnNTWAS Z &
ERLTWB, ©F 0, 1T 5] 5 ke
bTCR D EMFEN TR D B IEBIR
A= ZboTWNWD I EERTHERLER
LT&7,

2. WFFEDOHW

% 2 OEFEN b SRR R TEN B L D
WRTED LS o EREZE RIS
NTEZDO) 2 RWFZEClE, FEE A TENS
BBy IBoRH & EBRiICL 27
J ALV EATEN L AL Ol D B O R FE
BITHOZEEAEBE LT,

WFECEERS & L C, IBEEY v 7 N— ROl

(EZ2F) VITENE ZDOFF NN — L ZERK
TAPNERERIC T+ — A LT, Yoo
SN— ROBED TENE, WY 7 - AR b
L7 A (Y v 7o 2T DI K - THAlkE
ERDIK 1AL, Z OMREREIX Y v 7R — R
DETCOETHREINL TS, LrL, £2
ORI DM ITENX, R R3S
B — U (RER PR, R 75 Rife el 582K
Lo TWA, RLEHICTA4T—1 >
LTS X DT Z DA I s & FlH
BEREFETEE L TCRRSLZT Y NS v b
WARERRDTH HX 1Bl, 7 7 A EOBEIENE
T X 2 BRI BT 23 R L1 7 b R
EEOMEEZRDTNEEEZBND, TD
FEAF MR ITEIRBI E Z A2 fEs LT
WD RSy - He A O RERE & DAL B EBRAY
WHGEET A Z 2 LT,

3
“MML/

— : Motor pathway

e CE-TT

X 1B WBEIED Y v T AT A EF ISR
S D FERF AR T —

3. MR Fik

AWML ClrE, FRFFRAITEIRBLCE D 5 5

RO EERIZL DY /) AL Lk

ITEN L~V DI S DMEEEIT 9 12912,

LAFD 55D RT > TR » =gt 7-,

Q) VTN — REEE O 51 R O1ER

(2) BAEERD S DFEFE /S H — o DIUEE - fiffT
I &K WY o FE KR AT B) R B 0 hl
H

(3) MEICBHRE L C&/-5%4eFE cDNA 7 L A
O Oligo 7 LA Z W T NGBS 136
BOMERNANA AN—T v MEITE X
OEERO N FEBL L~ L DRRFE



(4) WEY OFEREFEIITEY R BN & AR N iR
BFREBL~LEOMBEREGEEKICL
T AR AR REO

(B) U A NV AFEBLR & F T N B AR 1 S
ZfE S TR~ OB A FE

4. BFGERRE

(1) Y v 73— RFE[ O 53 Ffessf O VERK
TIOT AT =TEIAERL, »OHAKT
ANFENAREZR 10 FEDO Y I N— RE 5 &
L7z, PR oEmRICiZ, X b By
7 DNA ®F hZ7 v—2 b X Hackett et al.
(Science 320, 1763-7 2008) CH:H & 7-Eis
FHEEE W2 [X 2],

X 2:10FHD Y v 78— RO M) 7258 75 /%
H— s b Rk

Q)BAER & DI/ Z — o DUVEARAT I

KDWY OFfRr AR BIR OHhH,
B F# (Syllable) # Bl B R & Ky R 51 Bl 51
(Sequence) EHFIHRIFED 2 DDIRT A—H T )L
— T HRERGE L, MR R FEITE RV &
i L7z, 2 OBRTHRLE R 2 — iRtk
& LT Syllable Similarity Matrix (SSM)i£ % fife
S L EROEMFE[IX 3A] - FEiER (X 3B]
TOEMREFE NS — 217 - Bfiib 55
ZLaWREL LT,

[SMEL u-uaEu.Ta;Fq
Song2: ~--AB----- |A]
gLl T
1 |
|_”7_777—;' [”
‘ €

X 3A:SSMEIZE D, 6 fED Y L T R— KD
TR R NN — 2l - S L=
77

3B:SSMIEICL Y, U BF a vOHEY
FEE NS = DAL BT L Lo b D

QM Y o 72 2T MBI % R R E
G RB 2 R T BIB T REDOMRHER) A A
N—"T" MEHT D=8 D DNAT L A OF]
H,

RIS KV FRlCR R - (B E
RIEBE (FNVH I VERZRIR - e b=
VIR o K=o UK NN
FRRRAZ R L) Dy D BV FEAR SRR 72 3 B L
UL OFREHI R ITON TN D Z & 23
LTI - TE72[IX 4],

BE, FIZZ ORI L)L L R R FIT

B R B & O FE B BAFR & WRGIE T D figAT &

HTWND,




X 4727 5T BB G IS
AN e £ 5

(4) UANAREELREH O IMNEL K
TEVTPE D FFRATEN~D B % Gk
INETITHADODIANAEAL T LT RE
— R —DHEEDLREICLD VTN — R
NTORRE - il 7 A 7 OWFEEZIT-> TE
oo ZORER, TT HEETA NV AERH WD
T LI Lo TY TR — RN O 4R A i
WZERE B D O TR ISR T E AT
HIENARRTHALZIEEHALMMNZIT D Z
EMTE[XNG], BIfE, EilofEEEx o7
VHE I UVBZRIRE Z DT A IVARBRIC
LD IWFIREL S EHAE T - R NF—
DL FRGEL T\ 5,

s e R

M 5: 77 Btk ANAICL DY TV A
T LANOD RA ###E% CTD GFP i {n 35

5. E7RFERERLE
CdEREam 3C) Git 7 1F)
@ Chen C, Wada K, Jarvis, ED.
Radioactive in situ Hybridization for
Detecting Diverse Gene Expression Patterns

in Tissue. Journal of Visualized Experiments
#HA Vol. 62,2012, e3764.

@ #HTHE, MLz
v NS OEMICZ EXIEH B B b
SHELY T NR—FDuEY
JOHNS 7 #24 Vol. 27, 2011, 1161-1168

@ WHEAN, Lz
WAL DEF R — 78 - JeFr
DFRFEFEAE © 8 TS SR FE N
—UXDDITHERF S LD ) 2
FERES: HHHE Vol.29,2011,544-550

@ Kubikova L, Wada K, Jarvis ED.
Dopamine receptors in a songbird brain.
Journal of Comparative Neurology #&#¢A
2010, Vol.518:741-69

® Horita H, Wada K, Rivas MV, Hara E, Jarvis

ED.

The duspl Immediate Early Gene is
Regulated by Natural Stimuli Predominantly
in Sensory Input Neurons

Journal of Comparative Neurology 7% #HiA
2010, Vol.518, 2873-2901

© AFHALE, FHRTik, MEMAE
Y T8 — ROWEY 2 Hil#d 2tk ]
B - BT
EMORT: B A§iAE 2010,
Vol.64:40-47

@ LiuWC, Wada K, Nottebohm F.
Variable food begging calls are harbingers of
vocal learning.
PLoS ONE. ##if7 2009 Vol.16, €5929.

EaFER) (G20 1)

@ /IARFELE T - 4 HALE - R THE - Wan-chun
Liu - f1Z 02, FAETEMEKAERIICFHE S
NDHTEY X7 4 v 7 RIMNER5
BRI 25 B P J6 75 o O B S RN B
4%, AR EY = X7 1 7 AWFESE,
201145 A 19 H, AEAR KKR A7 /LAER

@ HTHE - Tz, BERADEEICLD
WH Y R — [ EL~DEE, B A
DERSES - AAREWITEN RS - IR
1T a - HARSEEHTSARIKRE,
2011 /29 H 8 H, M BEERAKRTE=
H vy 7N A

@ HTHE - MZANZ, /NSOWEY FE s
(21 DR AR Y N H — 2 DFE
ZAb, AARMRER RS 5 34 B2, 2011
F9H 16 H, Bk 27 1 afiik

@ 4 HALE - L., NGO
FRACHIT DR AR 2 — D3
AL, AAMREIES 8 34 FIKE,
2011 4E9 H 16 A, #fkE /v 7 ¢ affiix

® MLz, FEFEFEERCBT 52
PEREBHIEHAE L T 2 T ¢ 7 AH)
RE. AAEMEE 582 [MIka, 2011 4F
9 H 21 H, JBJIl REZ Y AZNLFE—)L

© HRT#k - MBME, PEOSZF VY
— ISR DR RAR, B AEY T
& B s2mIkA, 2011494 21 A, M
N KFEZ Y RZ ik—r

@ EWFRIFE - ZBTHL - FnZfnzz, SrEs
P52 X 2 WE 0 ATE O FIE & oMY %
FE~NOR., BHARBEWFES F 82 FIRE,

2011429 A 21 A, JBJII RFZ U ALV


http://www.ncbi.nlm.nih.gov/pubmed/20058221?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Liu%20WC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wada%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nottebohm%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

@

HR—I

KEEHE - fnZ iz, WY 28 iR
OWE Y BEFL (T Y HNRBEICEEL 5 2
5. BAREWFS 582 [MIkE, 2011 4F
9H 21 H, JAIIIKRFZ VU RAZNLK—)V

iz, HRiTERENE XD 4
Fh&EEFEH].ASCON, 2011411 A 3 H.,
HEHTH iz < BEGHEA TV

Mori C, Liu W-C, Wada K,

Deafening before critical period of vocal
learning causes delayed stabilization of vocal
patter, Society for Neuroscience, 2011 4 11
H 12 H. Washington DC Convention Center,
USA

Imai R, Wada K. Restricted learning of
heterospecific song in zebra finch, Society for
Neuroscience , 2011 4F 11 A 12 H .
Washington DC Convention Center, USA

Kobayashi M, Imai R, Mori C, Ohgushi E,
Horita H, Liu W-C, Wada K. Epigenetic gene
expression dynamics induced by singing
regulate a critical period of vocal learning.

Society for Neuroscience, 2011 4 11 H 12
H . Washington DC Convention Center, USA

NIRRT - RO RN ZE . BEITEMKTEN
WCHEINLITE Y = 3T 4 7 ARHHE
GFE A b H33 O FEERHMICE
JAMNFEBZl . AR E Y = 2T 4
7 AR, 2010 4-5 A 29 H . BHU K
FisbAR—

Horita H, Kobayashi M, Jarvis E, Oka K,
Wada K. Specialized motor-driven duspl
expression in song nuclei of vocal learning
birds, Society for Neuroscience, 2010 4F 11
H 15 H . San Diego Convention Center ,USA

Mori C, Wada K. Deafening before critical
period for wvocal learning affects gene
expression pattern in song nuclei of songbird,
Society for Neuroscience, 2010 4 11 H 15
H. San Diego Convention Center ,USA

Imai R, Ohgushui E, Wada K. Differential
expression pattern of singing induced Egr
family through sensorimotor period of song
learning, Society for Neuroscience, 2010 4+
11 H 15 H . San Diego Convention
Center ,USA

@

@

(
)

(
O

O

(
N
ht

6
(1
Fn
1t
HF

(2

(3

mEFz., wRiTHE B 2D T4
FNEEFED] MELDOADT =L (511
B&ADU—2r7 v av7), 2011 F 1 H 12
H, BFHH L7V )y — kKT

HTHE - FnZFnZs. Auditory deprivation
affects gene expression in vocal related
pathway in songbird., H A7y +4EM5p2
2009 4F 12 A 11 H, #iiE v 7 ¢ g
b

AHALE - FiZ FuZZ . Multiple regulation
of Egr family expression for vocal
learning in songbird, H A%y AW F5,
2009 £ 12 A 11 B, #fik "7 4 3t
bis

i - Jarvis ED - 7% KRR « FnZ
7. Immediate Early Gene duspl is
Regulated by Natural Behavior in the
Primary Sensory Areas and Vocal Areas
of Birds, HARSFAEWTF4, 2009 4F 12
H 11 B, #ilk 27 4 afiik

ME) Gt14h)

AN - LoE KR (TEEREAM
e ho T ORE, HEEERE
2011). 81-94

€ - =
— —

PE SR PEAE)
BRI (G0 1)

BAsikat Gt o)

Z D)
— AR
tp://www. wada—lab. org/

. MR

Y IFTEAR

%  FfnZz  (WADA KAZUHIRO)

WHE KT « KEFEBLEEIEIERT - HEH0%
JeE TS 10451408

) BFFE R
2L

) EHERT SR
2L


http://www.shokabo.co.jp/

