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Genetic analysis of body pigmentation pattern has been conducted by the reciprocal monohy-
brid and back crosses using the wild type zebrafish, Danio rerio, and its aquarium morphs
(mutants), leopard danio. Also, the effect of pigmentation mutation was investigated with re-
gard to the survival rates of eggs and larvae for the first 15 days after fertilization. As a result,
the pattern of pigment distribution was inherited by a single gene having two alleles, and which
was basically followed by the principle of dominance and segregation in Mendelian inheritance.
A locus for pigment pattern turned out to be located on an autosomal chromosome. Average
survival rates estimated from the various crosses between, and within, wild type zebrafish and
leopard danio were as follows ; they were 80.6£4.8% from the crosses within leopard danios
(LXL), 70.6£4.2% between leopard female and wild type male (LXZ), 73.2+2.0% between
wild type female and leopard male (ZX L), and 83.846.7% within wild type zebrafish (ZXZ).
These results indicated that the leopard danio, which were reported as an “aquarium morph”
several decades ago and also known as a mutant in pigmentation pattern of the wild type zebra-
fish, seemed to be genetically stable like the wild type of zebrafish.
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A & Thepdt EEAQ olehE FHA7 AF =
TEZA HAEgen EAALYTLE uE

Zebra daniot dold} ol F2A Fa HAZ o] HokolA gz 9ot (Gaiano et al,
< Zon HojRert £48 ¥k ofiel ¥ 1996 : Krone et al., 1997 : Gong et al., 19
ARz} wik2 51 Qho] F1sly] ull-Fol] W44 (Good- : Kermouni et al., 1998).

rich and Nichols, 1931 ; Eaton and Farley, ?Hi, o] A¥oll AHE-8 zebra danio® HHE

1974a, 1974b), +A3%(Frankel, 1979 : Strei-
singer et al., 1986 ; Kavumpurath and Pan-
dian, 1992) 75 Y 43 olF=A g
AMgEloige), Bl 2ZollE “zebrafish mee-
ting” o] A3} 5|4 zebrafishi= 3 FEE9

#o)#&Q] leopard danioi Brachydanio fran-
keizhe & ARgsle] AFo g Husglon
zebra danio (Brachydanio rerio) ¥ ttE &
o g2 #HFgsteH(Meinken, 1963). 12\t £
Ao g FFo 7 tilofl H& wbie] A3y
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Utk A o)eloll= zebra danio®} “i§- FAME

5 FelE Ho|i AR eAlol|41e] AAe] B
a8 ub glom 1 Zhe] BEHsl 2dlES
=] tide] =lo] gkek(Petrovicky, 1966 :
Frank, 1966). <3 (genus) 2] Aol glojA =
B2 AFAEL Danio$} Brachydanio s £-5-3l
o} Barman (1991)- Danio<9] #5534
MAENA £HOE Danio2] ARAE FAst
en, 2Zol= 16S mitochondrial DNA2|
A71AGE o] &% ATEFEH AT ARE vt
222 leopard daniot D. rerio®] HHE- Hio]
%2 aquarium breeding morph%o] #1151
th(Meyer et al., 1993). $H4, Gordon (1953)
< E83 A8 oA AEE HYY FoAE
Al ApstSd ek, euh HHE Sl o]zt o {9 27
WAl v)X|E Aol #HE date olA7EA Al
=4 »f glch

ol F ubF-9] §-7 FAol| HE At F2 W4

75 o E ojFolA skt ol &9 sailfin
mollies (Angus, 1983), jewel tetra (Hyphes-
sobrycon callistus) (Frankel, 1982), —Lglx
Sumatran tiger barb (Barbus tetrazona)
(Frankel, 1985) = tido2 3 A7 Azrt
RaElglt)l, 28]3 zebra danio$) leopard da-
nio® e} AFE T3 olF vHEE AXe
Az WEol] T3 i+ Tan and
Phang (1995)¢l 9lsiA A= wiglch 12,
cho) Amwl 3l HAmeE WA gyl ul
ol Hrl A wulAlZs Bl A de
Aol glcka APzt et

m}A], o] A zebra danio$ leopard da-
nio9 WelE Fslo] wbFE A= HYFA
A7 FRAgel A Aoz ofwdt §H FAe

2

2 AGHEAE 2o} gA olsliela, g Wolst
olFol 7] MES mHE 3L el

Sletol AAEAT
Az P

Aol AHE3} zebrafish X152 wild type

of
&
A
de

Q! zebra danio®} WHE £91¥0]Q) leopard da-
nio (spotted type) & W22 #1cH(Fig. 1).
Fol &L strain vhel £l ¢83le] Ag3lgle
H, 722 1084 o]Fl 6¥7MAE AHeLE
2475 AHgslo] 24~28CE FAANZ LT, 7T~
9Yoll= AollA ASslich el AL olF
2552 danio® oz Akatul(reciprocal
cross) & W3t FRA(P)Z, FAIK 7+ 2
23 Al g AAste] vepd 13889 vEE

zAstgich, melAge] ZASE Fig. 20 v
wiek.
A AFghA] Hojol] o3t ¥ EALE WA

a2
el Akebal(15em X 8cm X 6em, HE- [ 1.0em X 1,
cm)-& AxJsto] Agke Fxaich el A
ARk Wloll A &2 W] oHF Aol =3k ¢
FRE 77t doteld 8, AR ¥
T2 AFH defoll A Aol ES AHE3lo
skt 3%

W

-

3
SO ) = S A
o lo N o fo M o

&L AT 27 FAE
2lsted 100 ppm methylenblue, /5, 3

S4u7} 22 111189 egg waterg ¥
petri-disholl =§¢}e], 28T 9] QFullofe] ol 4
A3,

Hat T 1Yx19) Ao &L 18] o] AR FA, 28
cE FAA] water bathollA AF%-31$ic) Hol
o] & Ao} Af fredslr] AlAbsle 3
F 2~3YRE 12¢A7HA] 250 ym =719 IR
2 A82E FFetsdch 13~1597k2= v Hat
Arget delu|otg H&slo] FFR, 1 ol%
o= 20¢ FEFEE &7 dHlvlolE e 34
stk Mol 1ol 48 FF3IAH9 1 00, 12
200, 15: 00, 18 : 00). =2 A7 7= 290}
o} Haslglon, o] wf FL AMAFE AT
1/39} AHFE $hpste] Fch

AEE 2AE AT AxlolY AR 26.5Col
4 Beiglon =4 £ 1247 weksz] 3L
A7 4& FAReR 7hesiich 2 4
B 1597 2447 Ao Waol AAH &
wE Ags 23 ANES AANHA 2 FF

Assich, 7 Ade 63 W gl

3.1 O
SHT
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Fig. 1. The wild (A, B) and spotted (C, D) types of zebrafish used in this study.
A ! Zebra danio female : B Zebra danio male : C : Leopard danio female ; D . Leopard danio male. Bar 1 cm,

Fi(ZX Z) Fi(ZXL) Fi(LXZ) Fi(L.XL)
: | 3 2 |3 \‘ B 2 13
> ‘ <=
- \§> 7
| T — \
Y <3
F2ZLXZL)| |F(ZLXLZ)| |FiZL)xZ| [LXFi(Lz)] [Fi@ZLXL]| [LxFi(zL)] [zxF@2)| [ZxXF@ZL)
s [ 3 s 1 s e [ 3 : | s ¢ |2 B 3 12 L2 s

Fig. 2. A diagram of the mating program within, and between, zebra danios, leopard danios and its F,
progenies. Z . Zebra danio ; L : Leopard danio : F((ZXZ) ! F; progeny obtained from the mating of female
and male zebra danio ; F,(ZXL) : F, progeny of female zebra danio and male leopard danio : F,(LXL) : F,
progeny of female leopard danio and male leopard danio : Fi(LXZ) ! F, progeny of female leopard dano
and male zebra danio ; F.(ZLXZL) : F; progeny of F,(ZXL) female and F,(ZXL) male ; F.(ZLXLZ)
. F progeny of F\(ZXL) female and F:(LXZ) male ; F,(ZL) X Z : progeny of F\(ZXL) female and male
zebra danio ; ZXF,(ZL) : Progeny of female zebra danio and F\(ZXL) male ; ZXF,(LZ) : Progeny of
female zebra damio and F,(LXZ) male ; LXF,(LZ) : Progeny of female leopard danio and F,(1.XZ)
male ; LXF;(ZL) : Progeny of female of female leopard danio and F,(ZXL) male : F,(ZL) XL : Progeny
of Fi(ZXL) female and male leopard danio.




HRE-Eio] o] AEFol] njXE g ANOVA
test ¥ Duncan’s multiple range test (Dun-
can, 1995) & o|&3lod FoxE& AAsU, 7
Aol Aol TR E AHRsle] HAE)
ek 7+ mel) A 2~43) v ARk

2 o
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e FAH P

Zebra danio$} leopard danio® WHE&
Aol A A ol EAlSH, zebra
danio= 5% $A(PP), leopard danio= 5%
AR (pp)eleta 7ML, oI5 7S FHsl
7] Slsked R2(P) Al 7h, F Al 7he] atefeh
Al g AAsH

Zebra danio$} leopard danio2l *o] 7+e]
Ahbirel] A4 A= Table 10 YERAT) ze-
bra danio St Zhol| PellZ F o] wmufdy
(ZHF 391704, 2660ADANA AFAE 2pE=5-2
2% wild type2& JERYR, leopard danio
Freke] wulell % T W] yhEA(ZH7) 21370
A, 121784 ol A 25 wild typee] ¥ slrt
3HH, zebra danio Y3} leopard danio %

strain ZFe] a4 Al A vHEARF(Z
z} 83704, S1ARA), 210/0A) o] AEEL 2%
wild type2Z Yelkrl leopard danio R
zebra danio FAIe] Wl A A= R HAY
HHE-Foll 4} 5utEl 9] small spotted type 7NA|7}
33 A& AL ie L5 wild type?] Aol
85k

Zebra danio$} leopard danio9}2] A& ol 4
A" FAg e Abatele] A¥ Az
Table 20 Yehliich F(ZL)# F(ZL)& =
wWalS 29 wild typed} spotted type] Hl
o) A Mo APFAA 77 1951, 3.06:
1, 2.54 0 12 e, 319 71 X9 F2x
£ sl (p>0.05). F(ZL) XF.(LZ)9 7%
A% 7tz 33901, 2.96 : 1, 418 : 182 e}
Al 7l xeke] folxE vebl Al ke (p>
0.05).

Zebra danio$} leopard danio Xoigt FA
HNE e g o], Ayt E WA Aane}
HA a2} A3H= Table 30 Ve ule}d Ziv,
ZXF(ZL) ] mufell A wbg AT 247k 217
M2k 18704 ZF wild types YERHTH
ZXF(LZ)ollA A ®Hs) = 17049 spot-
ted types A|2)E 1787047} wild typeoZ &
s, F H, A HA EAY A B

Table 1. Results of progeny tests from matings between zebra (wild type) and leopard danio (spotted type)
showing putative parental genotypes and phenotypic fequency of progeny

Cross Trial no Putative parental genotype Phenotypic frequency of progeny
(Fx) " Female Male wild type Spotted type Small spotted type
1 pr PP 83 0 -
ZXL 2 pp pp 51 0 -
3 pp PP 210 0 -
1 pp PP 78 0 5
2 pr pp 125 0 -
X
Lxz 3 pp PP 80 0 -
4 pp PP 172 0 —
ZX7 1 PP PP 391 0 -
2 PP PP 266 0 —
1 PP pp 0 213 -
X
LxL 2 JJ4 pp 0 121 -

Z . Parental zebra danio : L : Parental leopard danio.
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Table 2. Results of progeny tests from matings between F, progenies showing putative parental genotypes,
phenotypic frequency of progeny, and their observed and expected ratio

Putative parental

Phenotypic fequency

Cross Trial genotype of progeny Ovsex.'ved Expected P
(#x3) no. e Male Wil type Spotted fype ratio ratio
1 Pp Pp 43 22 1.95 1 1 0.10—0.05
F.(ZDXF(zZL) 2 Pp Pp 101 33 3.06 1 1 301 0.95—0.90
3 Pp Pp 33 13 2.54 11 0.75—0.50
1 Pp Pp 78 23 33911 0.75—0.50
F(ZL)XF(LZ) 2 Pp Pp 80 27 2.96:1 3:1 0.95—-0.90
3 Pp Pp 46 11 4.18 1 0.50—0.25

Fi(ZL) : F, progeny from the mating of female zebra danio and male leopard danio : F,(LZ) : F,
progeny of female leopard danio and male zebra danio.

Table 3. Results of progeny tests from the reciprocal backcrosses showing putative parental genotypes, phe-
notypic frequency, observed ratios and its probability of fit against expected ratios

Putative .
arental Phenotypic frequency
Cross Trial penotv R of progeny Observed Expected
(FX2) no. g P ratio ratio
. Spotted Small
Female Male Wild e
YP€  type spotied type
1 PP Pp 217 - - - - -
X

ZXF,(ZL) ’ PP Pp 187 -~ _ _ _ -~

1 PP Pp 178 1 - 178.00 : 1 - -
ZXF(LZ) 2 Pp Pp 79 29 - 2701 3:1 0.75-0.50
3 Pp Pp 51 13 - 3901 31t 0.50-0.25

1 Pp PP 275 0 - - - -

F(ZL)XZ 2 Pp PP 357 0 - - - -

3 Pp PP 243 0 - - - —
1 pp Pp 95 99 40 090 :1 0.90—0.75
LXF,(LZ) 2 pp Pp 94 74 - 1.27:1 1:1 0.25-0.10
3 pp Pp 33 44 - 0751 0.50—0.25
1 pp Pp 120 115 - 1.04 1 1 . 0.90—0.75

LX .
Fi(ZL) 2 pp Pp 61 77 - 079:1 1 9as—0.10
1 Pp pr 46 42 - 1.01:1 . 0.90—-0.75
F X .

{(ZL) XL 2 Pp pp 22 18 - 1221 11 0.75—0.50
9 29 wlgol 2 2.7 113 3.9 112 Yeld, & 927 ik (p>0.05). LXF(ZL)#

ZINA]] 1 13 zxel7k A2k (p<0.01),
3018 vEFeE foARE JehA ke (p>
0.05). F((ZL)XZ9 mujAgelAe A Mo
A (G2 2570, 357704, 2430A) 25
wild type22 F8sc), LXF(LZ)NAE= A
s A& ol 4] 40704 2] small spotted typeo©l
S ZAE ALy, YR 5 A Al A
ZvzZy 12701, 075112 1: 1olghe= 7%

FI(ZL) XLA|AE 1 :

o]A] e¥krh.

9] 7l )¢}k FoXE KB

W ESdolgt AEE 7] A

Zebra danio$} leopard danio®] FAFO T
HE 1597429 okt zpx]o]e] AYEE-2 Table
4oll vrehligdch ol MhAGAIQ] 4 F 194
AEEL LXZ it A 7h Al Yebge
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Table 4. Average survival rates (%) of progenies from the cross (¥ X §) within, and between, zebra and
leopard danio for the first 15 days after fertilization

Days after

e s ZXZ? ZXLP LXZP LXL?
fertilization
1 95.1+2.2 94.3+4.6 91.9+2.6 94.8+1.2
2 92.2+3.3 87.4+3.1 83.4+49 92.8+1.5
3 90.6+3.8 84.2+1.6 81.8%+5.0 92.8+2.4
4 89.41+4.3 83.1%1.2 80.1x£5.5 89.2+2.2
5 88.0+5.3 82.111.3 78.5+4.2 88.4+2.1
6 87.9+5.1 80.7+1.6 76.9t4.4 87.8+2.1
7 87.7£5.0 79.8+1.2 75.7%£3.6 86.1£2.6
8 87.7%£5.0 77.7+1.8 75.1%£3.6 85.213.0
9 86.2+5.4 76.6+1.8 74.1£3.9 84.0t3.2
10 85.71+5.4 76.0+1.6 73.41+3.6 82.6t3.7
11 85.4%5.2 75.6*+1.6 72.1£3.6 82.1t4.1
12 85.4%5.2 73.8%1.9 71.8%+3.6 81.8+4.4
13 83.8+6.7 73.5%2.0 71.0%4.1 81.5+4.6
14 83.8+6.7 73.4%2.0 70.7+4.0 80.7+4.9
15 83.8+6.7 73.212.0 70.61+4.2 80.6+4.8

Each survival rate (mean+SD) was calculated baed on 6 replicates ; the columns that have the same
superscript in each fertilization type were not significantly different from each other (p>0.05).

o U] sl e 2 xo)lE Ho|x| kel
T4 & 2¥50l3= Z XL el dA AR ez
S AEEE Jehlz] Aok 1 3 3
T4 F 394 K] AlFste] 4Uxlel] XA Y
olyfom Rt Tibe A7) A ¥ 49
e ZXZ, LXL, ZXL, 28 LXZ9 23
AEEo] X ddrh 2 F E3lalole 9
Hidol] SIRAZ(FA & 59 FFslo] AW
7t 6dsllol| A TUR o] M FxrHoT HE
frefslo] 2FFslodon Helg AHslr] A
2k, A9e F83 A 3 15919 HES
& ZXZ (83.8+6.7%), LXL (80.6+4.8%), ZXL
(73.2£2.0%), LXZ (70.6+4.2%)° <&
ek A FHE 15970 9] mefFAbe) 9
HIAEES AolE EAFZ HESE Al
ZXZ8 LXLAtole] AEES] Xole FA4E
e R ekgkou(p>0.05), o8 ZXL EE
LXZ9%= #9948 2IcH(p<0.05). et
ZXLE LXZ Aol F2Ae] ek

3 s

Zebrafish? ¥HE-E ZAAs= §AR7) 2=

o5 oA AGE=RE dotrr] g amul4d
#e] ZA3} zebra danio$} leopard danio] ¥
HAIH(P,) 7he] ARkl & s gt sul Aol A
A AP o] el wild typeZ UERTh
aeja FAI 2he] Awkszefel] o3l elold F,
Althe] wild type¥} spotted typed] Bl-Eo] 3 1
o] 71 E veblo] BbEe AAsle A=
A A Aol EMdte]l FHE|AUct, ole}t FAE
A2 A, # ol Song and Lee (1997)F ze-
bra danio%} golden danio®}e] Jui4& el 4
S ARs= HPFHA= wild typeol 54
+A(GG), golden typeo] F8HAl(gg)olH, o]
=2 AL 9= 3 MY FAR) o)
ARchn Hstglal, Frankel (1982)2 je-
wel tetra®] 7 7}2 |42 shoulder spotted
typeZt spotless type®te] EAHEZ FMA
shoulder spotted type°] &34 (5/S), spott-
less typeo] 894 (s/s) 22, FAlulgt A m
s Aol A 22 3 11310 19) BlEE e,
spotless type?] AHA-& AdAx) Aol = &
Mol FARA ol AA=, T8 dAelegzn
Hastgdch 123 eye-spot rasbora (Rasbora

N
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Leopard danio W& &3 433 AEE) v

dorsiocellata) 1 5 o1& blue typedt silver
typed) trunk colorationoll gt 7ol o]&
trunk colorationdl] #ojsl= F-H 2= 3lito]n
silver type (a/a)-& Jehli= dF 02K allele) &
blue type (4/4)°l Fofste tHFAAHA) o]
3 dA o), silver typee A o] F4 dAIQ]
aa¥ 75 dvebddn R usgek(Frankel,
1987). (&, Danio®l WHEol| Bojshe F47e]
A< okAtoll Fslo] Frankel (1979)2 Danio
nigrofasciatus (leopard type, SS)&} D. frankei
(spotted type, ss) ] £+ T g4 F AN
+ 2% leopard type (Ss) 2.8 Z¥sl, F Al
Zre| mulle} o 4l ¥lolA] leopard type (SS,
Ss, Ss) @ spotted type (SS)9] vlgo| 717} 3!
13 1012 Yepdeln B usiglc

T, LXZ ma AT F shie] 4379 L
XF,(LZ) mwjA3 T4 leopard danioollA]
Hol& spote] A7) 2 23 el g B
o] small spotted typeeol ZHz} 57H#2F 407H
A7t E8sgrh ol2gh o 2jH < ARE A, Ka-
vumpurath and Pandian (1992)& zebra$}
leopard danio®] welAEel|A] P45 =E A
A7b AL Jehta, olEe Fddl gt
A& F danio® k& AR FAAT T
¥4 (codominance) & VeR7] difoleta K
ek 2elYg 259 RuE o) F daniod]
Xlojol] tH3t FY(source) o] HE-Hsli, £+
Aol olygefol] tigh FAHY 7 Fo] S Hat
ohife} olF2] U= FH ol et A2
A7l =oglAl ghobA], o] A¥e] Hael A
A]l vae ¥ 4 gk

FAtHS) PoAltielel Akl S wegsh dn
Ao e L2AdE zebra danioE AHEE
2% E wild type® vERGEI, spotted
types AMEE ZA lEE o= 119 v
€& vebgeh zeld, ZXF(LZ) oAy
T 7 M HEE(FE 27001, 390 D9
wild type®} spotted type ¥lE°] 3. 1E g}
wow, ol FAtHZe] muf A A w4l

Ho] Auoll4] & ul, zebra danio ¥¢Ze] o)
A (Pp) ek A5}, 34, Tan and
Phang (1995)-2 zebra danio%} leopard da-
nio?] AamAY £ ZXF,(ZL)olA 1,233704)
Z 270417} spotted type2 2 vEhd ol9jAQ]
AFNE Ba siglen, Adel zZX
F(LZ) 9] s 3Tl vebd 179704 % 1
A7) spotted type2E 33 A AR 4
g B2k o]#3t dldF]l Aol tigl Tan
and Phang (1995)-2 spotted typed £8&
QA1) Fdmololl oz AYAEHAAU, Al
e FE 7oA g exlo] AL EdW
ol7} obd S dFf-HAre} s HEFF A =%
HAol| A E4HE X8 (incomplete penetra-
nce)oll 71A% ZHolgt FAsR o, Angus
(1983)& sailfin mollies®] black¥} spotted
type2 melanin ¥4 #E-E 223E= enzyme
o] kol Rizkslvte}ar HaslH A, Abg3Hel

ol& o]

o1&t vk #Helo] wolo] rhsAel AL W
33 up ik olEldh £49 spotted typed] &
#3} small spotted type2] Zdol ek 9l =
FAEQ gy 3AHAA 2E TR Sl
Ae FAHez 5YE clone MAE ARREE B
o} A3k Ajlo] o]foxol 3 Zolrh

% 709 o2 Q1 Aitoll chzlA] 4 FrEel
=2 ARE AAHQ A4 £ ull, o)
HHES 2-sl= FHARE zebra danio?t £
$A(PP)oli, leopard danio”} £ 94 (pp)
ojw, Ard WA Aol EAd= ZE & 7 U
o}

£

] A MEAAS g A% A
F& A¥ollA wild type zebra danio$} leo-
pard danio%}2] zulol] A HFAHEE-2 leopard
danio ZHLXL)ol+= 80.6+4.8%, leopard %
22 wild type T3 ZHLXZ) o= 70.614.2%,
wild type %73} leopard A 7HZXL)oll&
73.242.0% 3, wild type zebrafish 7HZ X
Z)olE= 83.8+6.7% k. oIt Ao A £ uf,
D. frankeiZ 2731 leopard danio+ zebra-
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fish®] “aquarium morph”¢l HHE: Ed=Ho]A]
o] A9} leopard danio Alolel] ez} o]Fo]E
A= A HoE kA o] US5S 4 F Y=
wholl, wild type zebrafish®h= th4e] 3%
Q! Rz87t EAdcle =

£ ¢

Zebra danio®} leopard danio®] FZAH(P,)
e Akl g wWelE el Aol A 57H24191
small spotted typeo] £d3 17§ AL
AlLstaie 2% wild type2 2 viebytr, zau
FAlt 7ke] dlaai g elolid FAdE wild
type¥} spotted typeo] Hl-Eo] BF 3 1E 1}
Ebytet,

FAlte} PoAldioe] Aubael & weRdt o
Aol A REAINE danio® AHE3
3%, wild type?t spotted typeo] 1781,
2701, 3.9 12 F¥s= APFE Alslare
B wild type22 WENLE, spotted types
ARERE a8l ARl AEANA 4070A) 2
small spotted typel.2 Eds= HETLE Al
3layE 27 1:19 H]ﬁ*g vehH At

ZXF(LZ) s 2 5 Mo wbgF(Z+
ZF 2,71, 3.9 DolA wild type¥ spotted
typed] ulEo] 3: 1% Jehou, FAKZH
ool dE s AR alAE 23, zebra danio &
Zo] ol GG A Pp) ek A= %irt. Spotted
typed} small spotted type2.2 el o9
2l Aol tisl ol A G4 FHEA ¢k
$Agh 2E ARE —’—“—3‘3}] 2 o Wk 2H9
£ A2 Q12482 zebra danio?} 8 4
(PP)°|xL, leopard danio”} F3 d4A(pp) ],
AR Al A Aol EATE AE & T
oloh;}.

T4 FRE 15YA7IR o AEE vlE Aol
A ZXZ (83.816.7%)9F LXL (80.6+4.8%)
£ AFES ol a1 Ael7} FAIHoE Fo
sbA] gkgkom, ojg 2} vhE mlE el Z XL (73.2

bR

zebra

.

+2.0%)olv LXZ (70.6+4.2% )%= foxE
Bk WA D. frankeiz ¥eiz W leopard
daniot zebrafish® “aquarium morph” ¢! H}
¥ E9olAel A9t leopard danio Abelel] i
w7} o] Fold APl Xz Aol ¢
%48 o = 9= HhHel|, wild type zebrafish®=

]

=

=R
Thasl §AHQ Rashr EAdthn 299

=
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