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Abstract: Behavior traits such as affability and obedience to human, fetch and retrieve, tug of war, fear and courage were tested
in 204 two-month old puppies from 3 breeds (German Shepherd Dog, Labrador Retriever, English Springer Spaniel ). The poly-
morphism of monoamine oxidase B (MAOB) gene was detected by PCR-RFLP. y” analysis indicted that genotypes and allelic fre-
quencies of MAOB gene were significantly different among the three breeds (P <0.01). Associated analysis of MAOB polymor-
phism and behavioral traits tested were conducted with general linear model analysis using SAS software. The results showed that
MAOB polymorphism has significant effect on fetch and retrieve (P <0.05). The scores of fetch and retrieve behavior of TC geno-
type puppies were higher than that of TT (P <0.01). It suggested that MAOB gene could be candidate gene locus or a linked
marker to a major gene which affects fetch and retrieve behavior of dog significantly.
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0.37, RAGAERFNG 25 e kAT J i AL 1143 5k 0.46 F1 0,48, #HTHUAT Mt fE S fE 0.20 ~0.21 =2
[0 R, FRENE R TAEFT A PERIR A ERGE N R HGERRRIC, win] DA R TAEMRRIE bR i 4l
Bk $E I, $Em TAER MR T TAESCR,

HREAALEG B (MAOB) FERUZAT N Tt (G T i B B S 22— HLAT S AL B A s A oh i 21
gUby ) oA, 2O, ERE ERREMSE AER, R s b 2858 i Rk K
VR Tz sl WA AT R AR it /MR A4 P S AL B TS (wbe-MAO) T fig 3 B3k
W BRI T S — SRR R AT T R MAOB LN T, /N BN T AT PR SN a5 A& i e B
N, NFEHRA ARG B TEAR N RIE M2 st R B, X AZERUAEF AR R 8, I/ M ) SR AL il B
TR B LRI R IR S 76% 7, N MAOB RN 13 W& TI— AR HTREZE (A-G) S/
BB MAOB IEMEA O, a7 A SR07 LR TG M 2 KT G SRR

SR MAOB SEPRW s i A8 52, R BLTE L Gafis 7 51055 188 MILA Hinf | BEYI 2350005, ARAETT
S KA [ P 5 e R ] %) 5 PR A R 43 A 2% 5, Hashizume 25V HEM MAOB JEH ] R 5 R B H 4T A
Ko ARG ANATE | S P RN AR T M B AR K 2Z R TAER S ——EE R E R | hifihi 2
RN TERE R A BRI GRS, 0 H AR A E R AP | AT, S 2F ek AN = 551 T
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1.1 R RIAFEE

RIS BN LR BRI, A3k 2005 452 & 8 H AR 60 HIR A4 14K, Hih
EER 42 56 (AR20 55, BER225%), iR 74 5 (AR 45 %, BER29 %), L= K 88
& (AR34 %, TERS54 %), FrafF R RAE 45 H IR, A H & i e 24 B A R (600,
11: 00, 17. 00), EAF#RIK, BERFREMAFTHRA, 10. 00 211, 00 F115; 00 £ 16: 00 Hizz)
WHE] AT SRR e M R A4S B e — 3K
1.2 HRITHMKFE

2:7% Wilsson %5 X RAT AR, Bl MR T 4 R AR R A PE | 75 B
OB EAE RV Grad B2 A AT AR . KR ok 2005 4F 4 A& 10 H, il S e 2
G S E R, N T HERR S BB IR X A R AT A 0T, W AE B 00 B RN AT, IR 25 C
D IR 25 ST R MLE AR S, SERHE SR RAEMIAT B 94 T R B, T KA B AR+ —
2, BT — APOEAE R N 5 S AP B AT KA A 4 A, xRS R AT S RIS
($5 5 NECF AR5 o

MR (TL) #EABE], #5215 s, MJE R FRIAFHEER, &L 5%, W
RAFEGHENT, FohiEir R, MR TL BRETH, TL 38 E T 2 4, WRAIREE, MRS
RWERS, SERHRIREE, S TE, TRUEI N HFEGREH, THE30 s, PHRENT .

1) RXFTL RN . RESHSAZM, 2, BkiA (5); REARBESFEAN, R (4);
W% — T, ®E, EhFEEAN (3); PB4, ®R, REERORIAN TLEE (2); ARk, 4
TL SRR R e BT (1),

2) BEfTRM. EEEEE, MBI, w TL B (5); EERE, MAMT (4); BEERHE
(3); BEEIREE (2); ARBESCETF (1),

3) PREI. MAEAL, A8 (5); Brgdsdl (4); 3L, REATh (3); WAHL (2);
M TL W F e SR BRIV (1),

TL H—REE LR S G RAERT), WER RIS TL 425, TL S
KRB GEZFRELE 1 min, PPAGFRAE. BURSZE, ANHIERIEIERAE (5); W, HAH SRR 0
(4); FHUESh, mifn, (HEARAE (3); RIHDLm, (HATMEIE (2); X% (1),

TL MR RAA, WG RETZT), U RFBI —E X8R5, B AT )



453 4 BUNESE . PREIEE B BT IR 2 A5 S AR TARAT MR A OCIR 3 A - 107 -

R 1.5 mEa’iéﬁﬂﬁﬁ IRk OSSR RAGERTG R, FRSIERE 5 Wk, PHbdsiE: 1) 1. S RA
%, 5 (5); BE, BEEE (4); BF, WEERH—T, KEXEB (3); BE, BE, N (2);
TG (1), 2) WG HUE, SCENRIAZ TL (5); frlUs, SRR EHEOREZES TL (4) 5 HEUS,
IR, BIF, ANEEL TL (3); fEEE (2); X% (1),
BRI F 2R e, AT S0 T A BT R B & B e, R AR
WEES, FEAEIRE TLIE SR BGE S IR, PPAEPRME. 1) XS R RN . A R, &6t
SR (5); BRUER, AR (4); B, ER, mEEMEIE (3); B4, FRBGEEE,
B TL (2) ; MGEPE R, PRI, B (1), 2) XA ENHORRN . SR, EhER AR (5);
JEiR, IR R A R (4) JiR, mAE KR A EEIRERIE (3); AESEGESEE, 7 TL iG-S
T, L (2); ANESEELAE, 7 TLIES T, WAREZE (1),
1.3 R MAOB ERE &7 MHEMNE
MASE S, AR S Y H R KCR I 1 mL, ACD $idE, RAALLT
AR RAR A A6 T DNA $2BUR 5] &R BUMKE DNA; Tag DNA B4 . ANTP, FRHIVENYIEE Hinf 1 1
H K& AW pBR322/Mspl DNA Marker W4 [ 436/ E ) TRENF]; INISEERG . N, N/ F XUPN 045 it
S0 A I EA SRR ARG PR
SIS RCER (9], RKEFEAEM ARG, PCR AR 10 x
Buffer 1 wL, 25 mmoL - L™" MgCl, 0. 6 pL, 10 mmoL + L' ANTP 0. 6 pL, 10 mmoL « L ™'5[#J4% 0. 5 pL,
Tag DNA B4 T30.5 U, 50 ng - wL™" DNA Bk 1 pl, XK 6.3 pL, PCR BN &51F: 95 C TN S
min; 95 CAEM30 s, 60 CiRk 45 s, 72 CHEH 60 s, 35 NMEH; 72 CHEMH 10 min, 4 CLRAF,
PCR =48 1. 5% SENRWEEERC B UKAGTIN 5, FHRR G N VTG Hinf 1 BEDD, [
DIAZ . PCR™¥)5 pL, Buffer I uL, B0.5 pL, MK 3.5 uL, BEIPIH 109 S99 BE L SR B
WK (V (Aer) :V (Bis) =29:1), 140 VIEEHK 3 h 5, R0,
1.4 HBEZHITESH
THE 3 AN SRl MAOB J K Z2 35007 s B S5 A B DRAUR AL B R AT | AT S PEAG S A — ek
Al ( general linear model, GLM) SRR 547 0 MER Z M BB R, 2R B4 AL S AP ok,
WAZVER . BRI AR U R BB 1 FER SRR R N S ER B M EE R, IR
WEAE = ﬁﬁiﬂ?ﬂj{ﬁ+%l*1ﬂj{ﬁ+uuﬁxﬁz WAE + PEUSAE + Ba RS + W B + BRI Y x
nn%ﬂlﬁﬁfﬁﬂrj#ﬁm&;%%xﬂ“ , VRN [RIE B TAREAT M PRIRTS 2 iR/ N e s 8 mbn i i, JFiE T i
EVERI A ZE AL, GEiT il SASS. 2,

2.1 RFLP FfiEEk&ER bp M__ 1T TC  CC bp
Bl 1R, R BK O 257 bp, 2 CC 3 W -5

BIEL N2 Hinf 1 B§Y) % 180 bp H1 77 bp 2 4 w—
180 ——— - 180

Bty S TT FEE A PCR P4 VI AT, iznjh
TC HEKHAY 22 Hinf 1 BV 5 MUK 5575 h 257 .
177 bp 3 A EL,

2.2 AEmMARE3 HERBEREMERME e -
MAOB ﬁ.hﬂﬁ X Ptk |, AREAHZE, B K MAOB EE SNP T199C PCR-RFLP F7 4 B
A, D IR SR 2N R FIHRE R G 35 PR 7045 0 0t £ Bk

Fig.1 Canine MAOB SNP T199C demonstrated by PCR-
RFLP and PAGE electrophoresis

I3HT, ﬁ@l%ﬂéﬁ\ PifihiZ K, SeEtg R MAOB
LKA SNP T199C FERBISR LK 1, x* Mg,
ARV LR EIAE 3 A SRl A 0 25 i 2 (B, ¥® =32.08, P<0.01; Mitk. y* =31.44, P<0.01),
LIS N A0 5 R 56, 3 AR Z B AR 22 F B (¥ =16.12, P<0.01),
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®1 MAOB EEEEMATE 3 M RMREEREZFRMEE T ZE
Table 1 Genotype and gene frequency of MAOB in the three dog breeds

o FERAIAF R Genotype frequency FHLHFE Gene frequency
" FEAREL \ Male FEAEL +} Female
Breed 5 _ C T
Size cC TT Size cC TT CT
flEFE MR German Shepherd Dog 20 0.35 0. 65 22 0.23 0. 36 0.41 0.39 0.61
i Z K Labrador Retriever 45 0. 49 0.51 29 0.14 0.62 0.24 0. 40 0. 60
KR English Springer Spaniel 34 0.12 0. 88 54 0.04 0. 65 0.31 0.17 0.83

2.3 ARERBSTAMKLHZERBKFR

Xt B A RASTRIHE D BAR B TAE T MR 2E R b A7 BB MR S M2 FAR S, K MAOB 3£ Hinf |
ity ) 2 850 5 Z A A R BRI T B EFHIE (P <0.05) , % 3 B PR B () 15 R T Sk 19 15 40 B 2
T2 @I, TC BIME AT A i, 5 TT AlZRIZEREE (P<0.01), 5§ CCRZEZERA
B, 3 PR AT A T AR Z B 2 R A B E (R2),

MAOB F:RGL T X Jetafk b, HARERAFAE TC BUIAMA, PRI Z 18] TARAT PR Z 8] Y 22 5 i) RE 4>
G a R, Nt — 2D AP TAR T MR A2 M, Geit o A4 Rk, Ml — H it 4h
R TAEAT A EIRA W (G4 R R TR .

F2 MAOBERESZRARHATIEITHERIXERE (R/DITFRHY = 7HEIR)
Table 2 Phenotype value of behavior traits related to working of puppies with different genotype of
MAOB gene (LSM +SE)

P " . . FEAY Genotype F K55 F-test

Fr Atk Behavior traits T C CC 7 p
A Reaction to TL 3.35 0. 21 3.00 £0.29 3.24 £0.31 0.77 0. 466
Ffi4T Following 3.63 £0.20 3.49 +0.27 3.35+0.29 0.53 0.592
2T Restriction 3.29 +0.22 3.64 +0.31 2.98 +£0.32 1.48 0.231
15 Fetch 3.10 +0. 26* 4.04 +0.36"° 3.37 +0. 3848 3.53 0.031
I Retrieve 2.49 +0.26* 3.43 +0. 35" 2.67 +0.38*F 3.55 0.031
Hr2FUERE Tug 2.63 +0.22 2.91 +0.30 2.69 0. 33 0. 44 0. 647
X7 RE R Shock to noise 3.00 0. 20 3.56 +0.28 2.87 +0.30 1.13 0.324
SR ERSK Exploration to noise 2.76 +0.17 2.94 +0.23 2.67 £0.24 0.50 0. 604

T FITEIEARRIKE FRERZEFWMEE (P <0.01), Values in the same row with different capital letters mean P <0. 01.

RIS Pk sh Y2 R 2 A gh K, X 8% B A A 4T S MR R s AR AT k& W B
o 7E 12 FILARTHEE R Z 0 R AT /N, BN AL UN AR N 2 H IS SR ik A %)
YIBTEE, X RS PEFIAR AT | H ST i o R SR AT R A s, PR, 1EFH 2 A4 R
R LS Ml S st % PR X RAT A PEAR VR

163 A FEEBCE R IR AT L2 R BB KT EEA AR, 5 50 Tk RN 22 Sk X AT RS2
BRATHT 2 A S A OS2z, i AR IR A IR R Z 45 b LA T, BB ROR, Tl s Kk
TS E, UTERIE L HEA VTN TAER, BB, 2R T . R/~ R
AR HEICRYZE R AR Parker 551 BUHGE , MEEMCER | Bifi b2 RN Rl — eIk, RS
— A S, TS EEAR R 55X 2 A SR AR B A

ARG, Fr e LR HR R BT e R B R AL 2 A1 22 5, AT RIERA T P 975 45 B
S TC FEFAL, TC 5 TT B2 8] 22 il 3, X R W] MAOB K&K 518 MU T R PR A — 2 A AR OC
PE, TC BIAARTEHACREAT . K MAOB JEPR AT GBI 52 00 R AT HOAR SR 22 S () E 80 Rl 5 R 20 R R %
HEBARICEER

RWEHATH R DN G ROE LR, R ER, TEASRGEIERRY, Rl 2858 FUFI%
?%ﬁiﬁﬁiﬂiﬁ’ﬂﬁ, IR EARN N Y ( B-phenylethylamine) , B *Ij\]ﬂinfﬂi(ﬂ]ﬁfg%%%, Hr 92 L
ZEREFIR TR (phenyl acetic acid, K 3E 2 AR = 9)) S 73% F1 68% P R TE
IM7E MAOB R R N B i, Z2 L AT B-phenylethylamine 5 MAOB MIER s Ak,
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MAOB DAZ 5% FAD (B ZE MRS A RR) 45 A A REAEMERN, K MAOB 3£ SNP T199C 5lif
5 67 1 G IR TR L L TR S AR, T4 62 3] 103 4R 2 [H] J& MAOB Y% FAD %5417
B, SNP W RERIEHE L AR L, FRERLS A, TS B0 AR T A SRR B s

TETAERBRAPRE T, ROOETRACE R BRI bR — . TAERIIZRASERI R H 0 AR
ASFRME | T R AT BRI ) 3 55 2 ke IR M PRI R38R M B R, AR AT 4559, T LATE
SEPR T AR MAOB JEDAAE Jg RAG B IR 4% DB 5 [ 4k B2 TR A ST, FF IR R M T Bk TR R Fife
A3 FhRic i B e 2 b 0 R AT BCHR 0 1545 00 R R T
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