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Comparison of transgenic and wild zebrafish (Danio rerio)

at low temperature and salinity tolerance.

Mi Gyung Park

Graduate School of Education

Pukyong National University

Abstract

The temperature and salinity are key' factors which are important in the
habitat establishment of fish. Wild type zebrafish (Danio rerio) has not been
reported to be established in Korea. This study was performed to compare the
effect of low temperature and ‘salinity on the survival of transgenic and wild
type zebrafish in ‘order. to.find the possibility of transgenic zebrafish settlement
in Korea when they are.released-in naturé by accident.

The fish showed slow movement-at-15~16C and stoped food consumption
at 9~10TC the initial death of transgenic zebrafish started at 7C and all of
zebrafish died at 5C. In contrast, wild type zebrafish showed initial death at
6C and all of them died at 4C, which indicated that the transgenic fish was
more susceptible to cold temperature than wild typr zebrafish.

For 96hrs exposure at the salinity of 8, 84, 88, 9.2, 9.6, 10%,, transgenic
zebrafish showed initial death at 9.6% after 24hrs exposure while the wild type
showed initial death at 10%, after 24hrs. The 96hr-LCsy for transgenic zebrafish

and wild type zebrafish were 8.65% and 9.22%, respectively. On the comparison



of salinity adaptability of transgenic and wild type =zebrafish, transgenic
zebrafish died at 6, 6.5, 7%, after 16 days while wild type zebrafish died only
at 7% after 18 days. There was no difference in the hatching rate of fertilized
eggs for on transgenic and wild type zebrafish in salinity of 0 to 8%.

In conclusion, transgenic zebrafish was inferior to wild type zebrafish in low
temperature and salinity tolerance. Considering that wild type zebrafish has not
established in Korea probably due to low temperature, the possible settlement

of transgenic zebrafish in Korean natural habitat is very low.
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Fig. 1. External shape of wild type zebrafish (Danio rério, left) and
transgenic zebrafish (TK-2, right).
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Table 1. Water quality of zebrafish culture tank:

Temperature Salinity Oxygen D(I)ZSOIZEd o
() (%)  Saturation(%) Y. P
(mg/ 2.)

Mean+SD | 24.20£0.24 + 0.23£0.01 83.1£13.1 6.93£1.06° 7.47+0.16

Minimum 23.91 0.22 64.0 5.35 7.30

Maximum 24.66 0.24 96.2 7.96 7.68
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A tHFig. 2).
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Fig. 2. Culture system for low temperature tolerance experiment.



3. 4% W3 49z
GETEEE T

Wild type % transgenic A B2t <& ZH2F 9F @ ¢ H| &S 4

8
2 dAus Sof doj sAde ddeR AR vk mE =31

&l = 500m¢ Hje] Al 300m¢ &HIATE 2 ALY AR = 99%
z

Y. &4 dig 96hr-LCso

Wild type A2}y 49} transgenic A Bt o] o] 3t &7 A
.

G wZo] w2 A A4S wo] osA

Aol digk 97 §A4 v wEo wE HAL A AnE vgoR 9
T FETE 80%, 84%, 88%, 92%, 9.6%, 10%= ATt
96hr-LCs ZAoll= 104 2o 579 AFE&ANE A2 ollr] #AAS
AE TE=7o wild type AlE 29419} transgenic AR &I HE T

_10_



F53 o 96hr-LCsye S| AHAAS &

93

= E
= T

% 20v¥

1072 4

2}2}

=

I

el

Wild type A 2.2}3] 49} transgenic A B 2}t 4] 9

e
M
Ho
il
Bn
~N
r
o

IS

i

i, 100 _Fzxd 509 A&+

b1 9l

)

H| 1L

B4 md 1%4 Z7HAA

9]

BR
fite)

o
Ho

S Hol = A

=
-

A 5%0, 5.5%0, 6%0, 6.5%, 7%= Bt

il

P

N
by

11



1 A2 WA 43

24T 459 ABFIAFE 20CE2 255 A7l & md 1T v 3H
¥+ Fig. 3.7 Table 2. ¢ &tk 15~16CA HolE & F3}7]
Aaf A7 HEPe W 2eWsE 3 F= SdAe dso] HEE
on A7 AASS TF FAd v ABpl BT = PTS Hol7] AR
t}. Wild type A B2} A7} transgenic AlB 234 B2k o FEsk
F5S wBdek, 2Hy A releatolzk Sl AL FHol Sl
AEstd e o 257 8§ gl e 22 Yol was e ut
thol Zhetet= A S A5 A= 9 sl oslEl agA =
Jul & w2 o ARk, A= n|

1 o7 =A7E Zhebekekaolsl Aol wiR Ao w eyt

Hol= 10T Be A FolA v A7 Hdeldlss B
U 9CT= 257 HESE "ol = wild type AlB23] 4] AFAA & 20
27} oFzke] Aol dls& HojAl 10TlA Hol7t 7hssty 9T A= A
o7} FeEAtar & = AT 2% g gEo] gl HolH
el w2 o] 3 L "ol AHoldllso E&AE "WolA=
Aoz HAT A A SZoAe= ABGIHAE FEE It
Felel dojxx &= dFs Holu, 2k sttt g AR AAE T
o Wolx e s Hole JMAZE FF UEET 3 HAE 9TlA

)
ro
iy,

i

01

f

>

o,

0_1_4

il

o
=)
%
e
2,
ol
ol
-
jus)
=
fr
>,
>,

o
=4 d

il

i}

of

o)
)
=l
do
o2
L)

_12_



N
o
fr
2
2
N
oftt £
ol
oz
)
[40
ro
k1
_O|L
B
K-
i)
i
rE
oo
flo
f
)
W)
o)
T
o
=
=)

N
.l
_0|L
:2
o
=
flo
ol
N
d 7
anj
_0|L
B
o
=2
3
S
o)
S,
=X
oftt
o
5O
]
101,
n‘.[o{t
rEI
_0|L
rlr
oz
=

& At A= HALeEA T

Wild #l2.2}3] 5] ¢} transgenic A Bzl ol QoA HAAAH L AA A
o7t gllenvt wd A B HAM ol2= 2= Aeol7t Wk 6TolA
wild Al B2t = 95 Az 28 S @7 Pl = o5
o] AR, transgenic AL 5 A Foll M Ak Foo)ido] FHAEC
2 A2 WA Aols HAUuTh

Wild Al B.2}9) 4] ¢} transgenic A/ B2 ] FHAE 7CoANA A e
o (Table 3), @28 ABey47} At A B etafHol] vl o wE
HALE H At

e

sol AEF 43

_13_



_14_



Table 2. Behaviour

of transgenic and wild type zebrafish depend on

temperature drop.

Temperature Behaviour
15~16C | &=stzke s Atgro] Asto] AAsh= WFo] dojd
gustgtos f9%80 Woldm ARAAL e 2ol 9
10~147C i
9~107T Hdol7t dEe] SHH
- FAAT ALl FES @ A Gehta R A4
7k YER
60 e FAAS ARSI A7t sk on, gt ABety
AL T892 NA 2 AHA AATEEAE
5C EERRS TS SRS
4C AWk A Bty B HAL
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Fig. 4. Hatching rate of wild type and transgenic zebrafish egg at different

salinity.
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. @& d& 96hr-LCso

Wild type 2 transgenic Al B.2}3] 4 <} FUAdS vluLstr] f18l 7%,
7.4%0, 7.8%0, 8.2%, 86%, 9% NA A F=7 2tz 10784 F Y3t
EYgo mE AEE HEE v sk th(Fig. 5). Wild type Al XE.2}3] 4
= 9% oldte] dE FEToME 1097 wmFolA 82%°A 1vtE e I
ARRE YERES B e FETxE-gAlzE de JEhuA] gsker, 9%
o 5 2¢ 5 9. A 20%1o} AEF T}, o]oll-mHa| transgenic A E
gt HE %ol ALTEE #HAE YEdow e aE sETAAE
AlZkol Eejgtel] me} HaprHALE ol S7FA]  transgenicy, A B2t 417}t
wild type AB2}9]4 Hrk ¢liol] gk WAgde] ofst sl o= yehidth(Fig. 5).
Table 4% 8, 84, 88, 92, 96, 10%NA TA=Zc] TE wid %
transgenic Al B2} ] ] 96417 A E&S] WSLE HolFErh Wild type Al
BEtu e 24213F =F Al 10% o5 AL dojyt o 48] 7k of = 0.
6%, 10% A ZH2: 7028 -60%°] A& &S H Lk A7to] 7 33 u
2 HALES AL Zrekel A A A= 92% o] 70%Y] AEES B
I 96A A el = 10%0 A BE JRAI7E ARG AL, 8.A4% ol A= 90% A&

Jl-}

WA transgenic A B.eld] o A= 24X A o 96% = 10% F F %
oA FHAZE dojytom 48A1A ] 92% 1A R AEE] 50%E A
st om 96AI Al = 9.6% H 10%olX = EE AMAZE HARSEA I 8%
NA = HAZE Doy AEELS 90%E EA
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WBAI A HALE S 22 4 RE QA F& vET 2 2E QA
7 AES w5 Afeta, FAAAAS o] 7 96hr-LCxak
wild type A B2} 49} transgenic A Bty oA zZbzZE 9.22% 2 86
Sl HWERRTE AyHor wild type AlEEF]H S 96hr-LCs0]
transgenic Al Bt F Bt} =olA wild type AE eI 47 GEol ot

W2 =2 Ao= YEt
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Fig. 5. Change of zebrafish’s survival rate at each salinity concentration in

accordance with exposure day.

_21_



Table 4. Survival rate of transgenic and wild type zebrafish survival at

different concentration.

Exposure time (hr)

Salinity
. 96h-LCs
(o) 24 48 72 %
8 100 100 100 100
8.4 100 100 100 90
8.8 100 100 100 90
Wild 9.22%o
9.2 100 100 70 70
9.6 100 70 30 20
10 90 60 10 0
8 100 100 100 90
3.4 100 30 70 40
3.8 100 100 100 70
Transgenic 8.65%0
9.2 100 50 40 10
9.6 90 40 20 0
10 70 20 10 0
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Faol e ASAH e vl 918 NaCls & H3ske] 3%l 1%
S 7FA713L, 5% FE 05% 4 S7HAI7IHA fAg A= Fig. 63 #Zth
5, 55% A e 2097F A}SolA  wild type A B9 4] 2 transgenic Al
Beule 5 FHdolA BE QA o AEste] AEES 100%E Kol
wild type MBI Hl A= 65%7HA e JeelAl FAxTE e &
of MEEo] 100%R e 7%ANA 15694 HAAZF YeEby AEEo] 90%
o 199 gk AEEL 70%3 T B transgenic Al H.e}3] & o A &=
6% A 1644 FHALZE YEby AEE0] 0% R A FTEd7tA F7t
A HAbs YEREA] kLB 6.5% o1 Mis. A=&ol 16294 90%, 174 A
80%, 1994 70%= yeksith 7%l A e 16% A 90%, 1647 80%, 17
A 60, 19944 50, 204 Al 40%= HERETE. Wild type AlE2t3] 4= 6.5%
NA = FHAAREF YE LA T oka A JETIRE Tk 65% MR = A S0l TS
S 7%ooll A ek e e 2 YERE o wbH transgenic Al H 2y 4
= 556% A ABEEo)00%0] ol e A So] JLgsta 1 olae] o

[e)
SR AL A% A 0 AR ofi
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A7 S e A el A Al A R ek wa Ad A
oA MARTHE wAE ArEY 5, 2007, EH ARG AE <
Yol ofd Adol Astnz Aed 5ol delze) we Ao

PN
E
2 4% ¥ gr AezMA4un8% 5, 2006, ET 7=

H

1=Rhva
AL T FolA FEStE ALSE GELET QoA T Holu dg
oA = LAFHA etk aHy FEAASE o F ABZISd = 7] &
A9 e FHAE wild type AEB. 349 genomeol o)A Ho| uwe} v}

Agtolt), oleld Wkl A FwAe fAANY Ago] 7
97 "o eA shefati lelwl, ¥ AWE transgenic AXeI A7t A
2 A AF WA wild type Anehualsh of WA ThEA oo} w
908 Fasedch AL NAge @x WA vt ol 9% Heae
A7) el m A gAZE T g8 kol 1TH A 7E

o] AR&-H ATt
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B Ao A wild type AE Y= 5TCoA] Het 73%9 AELES H
9o}, transgenic A E ¥ HE 5T EF #HAFe oL, wild type Al
Bty HE 4TdA 2% dAg oz #HAar2Eo] oja HE3k o=
Hth o2 EiE #ud u transgenic A By 4= wild type A B2}
4 By Aol tig Aol ofsta whebA wild type AlE AT =

U AejAeA 95S B HAow m#EE ASlol|B R transgenic Al E

g, AAl =eld #FEHIL e wAAEE R ABRZI4
(Glofish™)ell th&t A2-thdel dF ATl e-H =3 A7 d3rt B
15 A (Cortemeglia and Beitinger, 2006). 20°C <} 30T A wild type A
Betu4 9 transgenic A BT HAE #HZ 4 SA10 ¢ AL UAdS vl
st Aol A wild type AE 2347} transgenic A X2t H B} AL
dol e Aeg uyeErth Ty o 03C8 A2 Wiy ze]lE HolA
wild type #|E#34] 2 transgenic AEZI| H7F 97 FAFE FoAM=
AET 7hsAol dttal dsskal Atk S AE AL Fi A o
Aes 4 g ¥ak. oty Threadfin shad~(Dorosma petenense),
Mosquito fish (Gambusia dffinis) 5 AA AH o5 X2 HLE Sy
g g des dFH Tl FAREE AtdlRe o " ol7F vk 4
Fo] BVl Ao oAAXE < o] (Golden Apple Snail, Pomacea
canaliculata)7t =Wl A Al A&, 53] A& Ao A&sto] A2H
A5 Gdiste] s & AEZE d2olA o A Bd Aol gl

Aol w=FHW Uetvs e JHe] Wsts ol oy AgatEe ¢
3 X 31% o™ (Shafland and Pestrak, 1982; Jennings, 1991; Bennett et
al., 1997), 71911 P& E HAFPo|A %= e Cortemeglia(2005)+= 10T

7HAE zebrafish7b F2lB84S st Sl oz Busigon 2 A9
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A= 16T AEolA dF MAls 5% Wsto] 2 44 npgo]
[e3]

A& Jga 30T A JbellA 24Hzh 11TC9F 12~13C 2 Bug difehs
2C7F = 2 Aol7k AT ol @ Apolm & AlEEy Aol Rt st
ARZE hRAL AR A 5 AR A Al2Re] Aol ol 3 B A
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4 zpolo] 7|Qlet Aoz Az
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2. g% WA

ArgyH = Qe S8 A9, YSeuAl vlZo A =23 Bajat
ZEG FYol F= MAsH 2 9 off A Hol A glEe] A= o
of WA A2]3kH (Spence et al., 2008), 53] & ZEo] AHa
o o, A AujALlrE Rl MAsle g o® A E A AtH(Daniels,
2002). ol& gt M2 SEAF AL AHAN =T F ol viv el e o
o] =& FYoll= =EFHA et B AFolA ArEIFe] A U
42 96hr-LCx°] 9
Aol 967 Fetell HAE dojus FER8F dojuA ¥ s=T
7w FobAl FHA 8%l A HI 10% = 2% Hl WelA FE=7F AA
HA o]d F& FE v ARGV oW ASHAAA A Aol
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