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W& FHRIGH —MIZBR N TS, T 4F C B0 TR ERBIFE P, [-Scel
IR R Z R [-Scel T H AN A H ARG AL B BOR 3L 5 T
YN ZAE N , (BT A 2R AT A AL SRR R B T AR R, A I-Scel
B mRNA BB BT S E N E 5, ABFFN A I-Scel mRNA 47
ROCEAREFER D @, 2 TRHBEREEMRE, 5hiRit
B A EAXTREE I-Scel JmtS ¥ 5 ) 4 B UKL ( pCS2-I-Scel) , 343 71|14
BT WA ERES [-Scel WAL A EFla G 3 FHMEEERER
(eGFP/RFP) 45 H5 53] WAL 44 kL pI-Scel-EF1a-eGFP/RFP, %H Bl i ki
pCS2-1-Scel {4 F A mRNA, LA 50 ng/wL AE44 ki A1 100 ng/pl #Y
I-Scel EL#% 2§ mRNA kv 51 2 5 5 £ ( Danio rerio) XG50 1, 45
48 h FBEE 8 eGFP [V 5N RIKFEW 1K 75. 86% . TEPE L M Kk
IR TR MY MR TOLERNERE, HERR AT, ZOLES
BWIHR . G5 RK [-Scel REER DS AT AN FREBRHNHEME, R

MRER: BT HE
TEMRES [Scel W) HEIA R
RL 5 4 Bl TORL , H5 (RS R Y
I-Scel mRNA Stk Rt
PP S AE O IR R
REEAREEM DM, TR
SKFETA]5K 75. 86% , BT 45 R
VLB [-Scel % 5] — 2 FF
R B THRAEEZFAEN
R H,

KEIR: EXRREG; [Scel; Bt
I R AR
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XEARER: A
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I-Scel ;&2—Fh iy 1 BN & F ARG HIEALA Y]
it ( homing endonucleases ), X Ff B #% B2 B
(meganuclease ) , % %t [ 5 51 J2 7£ B 18 B¢ &F
( Saccharomyces cerevisiae ) £ ifA F RO K T 3
(21S rRNA) W —AH&FH LMY, &
235 NEEERR I , AR 7 BIAZIR N VIR T M,
WHIF K B 18 bp, W] B DI R 4 5 5 5] 7
H—A~4 bp P10 . EAXERES=E DNA XU
BROJE, B RAEN B E R G AT R IR E 4 W
SEBEREES . BRI I-Scel FEEHEILA
PP, A3 e B LR 5 20O o T RO FH 21 22 7o
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Seel HIFREAA AR
1 MRSk
1.1 kIR

SLE T AB RBEH £ ( Danio rerio) i H1 [
PP sl R R BT B RS s Y
O B AR AMRBF ST 52 B0 (BRVLK = BIEFE BT K 7= A=
VAR RERE, BEF 5BAKRN 25 ~28
Co Yt Tef 2 e HERE )% B BURBL pCS2-gfTP 1
Tgf 2 ¥ ¥ LA FORL pTef2-EF1 a-eGFP fy I i
MPER RN R K = M R R R S =
S BE R E
1.2 I-Scel ¥ EF HtF RHHIHIE

%t pTef2-EF1 o-eGFP GBI 61T Spe 1 F1 Xho
[ WEGY), VIR 228, B =& 1. 5%
BRIE WE BE B R T I B0 gl Ae B 4R OB B B
pTef2 + . ERH AR B T 4 [ 1-Scel -L-F ( Spe
I ) I-Scel-L-R(Xho 1) ], HWisia A Rl AK
o K2 RTIMEE 111 MIELBRGEET2 CTF

§5F 30 min, SR )5 BUR & WA B 410 1 B 2R R
BB pTef2 + B Hefk Ak, BN 3RAS B 9 BURL 9 72
Ko FRERIITEIEAGREBRFEKTIY, &
JE132] B I BURL pI-Scel-EF1a-eGFP,, [R] i 4 H
HIBCRLEY) eGFP B2y RFP B33 53—/~ H
) kL pI-Scel-EF1a-RFP,,
1.3 E#B:Es I-Scel mRNA Hi{ksMER

M5 NCBI b SR i) b [-Scel F)4wH5S X 7
%1 ( GenBank & 35 GU575293.1) , 7 H. 4% X
#FEIH N b kozak FpF FIEGVIAL A, B B A
THEM. &RFFEES pCS2 + ik L, B
132 E LRI I-Scel K% BIFURL pCS2-I-Scel,
FR 4 N LI G Nov T 8§ 11 %4 By BUKL pCS2-1-Scel,
Y 7= 2 Cycle-Pure kit( OMEGA , USA) #lifk,,
FHBEATRLIKALIN o DAIZ BT Wi Ak 7= W A AR
¥ SP6 mMessage mMachine kit( Ambion, USA)
PR BTSN F G B, RSN SF ) B IR
fifi I-Scel ) mRNA 7£F - 80 “C ykF6 4 H o

R1 HE I-Scel HEFE AU FRALET HEIS

Tab.1 Primers used for construction of the I-Scel donor plasmid

5|44 FR primer name 5% %)) primer sequence JHI usage B kK IRJE/C annealing
1-Scel-L-F(Spe 1 ) CTAGTCCACGC TAGGGATAACAGGGTAATACCCG C I-Scel ZE A3 65
I-Scel-L-R(Xho 1) AGGTGCGATCCC TATTGTCCCATTATGGGC GAGCT
[-Scel-L-F(Bgl 1l ) GATCTTCACGC TAGGGATAACAGGGTAATACGG C I-Scel £ A4 65

I-Scel-L-R(Kpn 1)

T BT RV FF B AL, XU RIZFFFIA I-Scel YLK

AAGTGCG ATCCCTATTGTCCCATTATGCC GGTAC

Note: The single underline sequence is restriction enzyme sites. The double underline sequence is recognition site of I-Scel.

1.4 BHEFHMTEZEBANKE

AR SR — B, e B PR K T 43 R AR 3R
WEREIRE D 8 F P A LU ] 20 1 AR BR &
B, AR MR . 56 ZRIE R B S
AU PR, 1L BE B R JE AT AC T = IR G .
SR IR ) B 5 HE 5 B B v ] VE 0 Al 11
R LB IR A X AT 1 -2
200 M 0 R B £ 20 B AT AR S, ZE A O
ISR ST o B8R iR T S A BORL pl-Scel -
EF1a-eGFP ( 5}, pI-Scel-EF1a-RFP) F1 I-Scel Fff
mRNA IR & W 2 oL, AR YR EE 29 50 ng/
pL,I-Scel fiff mRNA 100 ng/uL. ¥ &5 W2k
YT EA TCHE K B FR L, 25 ~ 28 CHER .
TF% 4 h PRERFEALAG , IndseiK o

1.5 WAEBEARZHURFMERKLEZNSIT

ZABUNESS 24 h 48 h F13 d 5 , FEBOLHLE
£ i 5% ( Carl-Zeiss, Germany) | W IEAG 2%
BEHEMABTICE A WRIBELR, G 48
h 5 IRIR I FOEE

2 4

2.1 I-Scel &k {4 B £ % Bh BT

WA BRI E R KT, ¥ [-Scel
) 2 A7 B R S 5 7% B8 Y 5 1 B 3 5k B
183 I-Scel %% F: R L& & ki pI-Scel-EF1a-eGFP
1 pI-Scel-EF1-RFP, A BRI 2510 & B
RAEREGH 2 A RBIAL A, AR XL 18 bp, 7E
2 MNRBIX 2 6] 2 EFla JE 3 7 F1 B B &K
eGFP( B RFP) , LA 1a,
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Hi B FOBL pCS2-1-Scel & A E B [-Scel  FIFRAGN AT BIE RE B A SAHA TR V1) 5
HIZBS X, ATTEIROIFE 3R [-Scel MR mRNA, ST 5

~~]-Scel

pCS2-1-Sce 1

(a) {4k kipI-SceI-EF1 a —eGFP (b) %HBhFTRIpCS2-TI-Scel
Donor plasmid pI-Scel-EF1 a —eGFP Helper plasmid pCS2-I-Scel

1 E#%EEE I-Scel HEREMHERAME R TEER

Fig.1 Schematic diagram of I-Scel transgenic donor plasmid and helper plasmid

2.2 BRUEHSRERTPRAEZRAEN AEIOEEARRE, 2 FFOLEHKRBLIE

3G 0 AT B AR BOBL pl-Scel-EFla-eGFP/  AidBy, K0 KT 2 B # 3 T WL B 9O (R
RFP 5 I-Scel mRNA H3ti5t, 424 h 48 h fl 5. HMEEMMRIK R T, Ot fE 5B HH =, 4
3dJE, RGP AI A HIME R R OIOLEAM  AFOEI VAR (E2) .

Dark field Light field Superimposed Dark field Light field Superimposed

(a) (b
B2 BAHAREDREUENDEEHRAKE

Fig. 2 Fluorescent protein detection of zebrafish embryo by confocal laser scanning microscope
(a) FESMIMAFRL pl-Scel-EF1a-eGFP Fll I-Scel 1) mRNA; (b) VESMIAFRL pl-Scel-EF1a-RFP F1 I-Scel 1) mRNA,
(a) Microinjecting of donor plasmid pl-Scel-EF1a-eGFP and I-Scel mRNA; (b) Microinjecting of donor plasmid pI-Scel-EF1a-RFP and I-
Scel mRNA.

2.3 BRBRICERZ I-Scel ) mRNA 48 h J& , FEHLAHE 3 HARHG , 7E9¢
TE BATE S BUAFORL pI-Scel-EFla--eGFP fl  SLBHME FoRIHHIOLER, A 50 ~70 4
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WERGHEATSE , A HRAE 70.59% ~T8.79% Z
[6],3 AR 9O ER N 75.86% (K 2) o

R2 I-Scel /Y B1I% eGFP EH
B &I REN
Tab.2 Positive rate in eGFP gene transferred
Danio rerio mediated by I-Scel

48 h BYFFTE N
WL L.
N " 2 G RHM: 2R/ %
A theﬁflﬂiﬁr of W jz:(?sl:tﬂi\t/% fte ’
group ival emb fluorescence . P

surv;:/1 . gn}ll YO embryo number in fluorescence

A 57 43 75.44%

B 51 36 70.59%

C 66 52 78.79%

34 mean 58 44 75.86%

3 e

FLIAFRAT 1 e 2k DR g 0y 0 1) 1 52 0
MR h ELHGE APRR B AL I OB DNA, X
P72 7 A i A ik LG X B AT A% 25 i 1K
(EBIKT 5% ) , PRI HAT e 2 R 3y By A 2 ¢
AU, T BT KRR MR R 5 5ok . b
TIRF R S YRR R B SR AT AR R
TR RER N S EEREETH
EXBRE [-Scel 4T FERER AN I ERZ B
EY o HIET BB R EREE [-Scel YEHF K5 I0
Ja AT AR fok A A TR 5 i DR 4 R e A
B, DT 38 1 e R 2 PR 1 e 2 IR PP A 3R K2
REBERD ELME -Scel 7EZR I 7=
A DNA XUgE R O J5 475 B AR A b, 958 T
240 e A T G )9 14 S S AL R TR B T AR
ZRARHISEL , T LA 4B 2 PR W] K B b 7 20 M
DAEHE P IPREFAE . RIS EAXBR AL AT LA
FHRARAKEE KRG RETE DNA TEEGR O 4L
PATRIVEEATAR R A K B K™, HIE
XBRH I-Scel A RRFIEF SR, HIMGHET
RGUMALL, ERXBRAG [-Scel HiRBIFFIESR, A
18 bp, E Tz

3 PR A O Y IR 0 e S AR, — i 3
2 8 ANk, T B R BR AR A IR B P S 7E 12 3] 40
gk, — B 18 AN, e B, BEHA
MIREEA I — BV OLA, B A 2R3 N 4
— R A & H BUE AX PR I-Scel FYBEYI AL, 7T
W52 B AL BREG I-Scel WIBGY). 1EZE AT,
W BRI 1-Scel LA B2t HR A s 9 B 1A

BL— & I B Z GO, E ARG [-Scel 1)
FRAL AR TORL 7= A SRR B O, SR G T 18 £
HIEE RGEXEEE) = A W R BT RIVR 4, A
TAFIR A B IR A H i .

K 1988 4 COLLEAUX ZH % B % BR i 1-
Scel LI [ Z ARG C LA RIYIFI 5 2 A LR
F BRI R R Z RN E 1-Scel PAFIL Y
SR FE R AN -Scel B)EE AL 33 59 B AG R
wEHRERS Y, B KA T/EE K
BABARYKA S57 Iy FH B BF WU Z4 38 R Gy i e B
RIBE 5 £ 6 A S B 58, 45 AR S0 & L I-Scel 1)
mRNA, 5737 I-Scel iR 55 GALA FEH R
KRB, I TR D ARG, i3k 18 GALA &%
HEERE D, R 5 B 5% 2L R A TR G
544 UAS-GFP [ bk % UAS-RFP [ &
B, BT G AV GRS A . A8
S ELEENG 1-Scel R A7 S AN7E H AR eGFP Al
RFP 3R b, 38 1 — YR v 5 B AT 7= A Ay 9%
HWBE D, £, T H X I-Scel mRNA B E A% R
Fiff I-Scel £ [ HEAT 5 A 5k IR 3O3R 1) S ik A B
T B O A 87 375 o

APFRE SRS ERKBE ZREE -
ScelmRNA , Q% E % TR B I-Scel & A 4T 15T,
PR 5 AT, WS T 847 1 S A 2K
R, I-Scel 4\ T 5L FL R BE D R RRTE 48 h f°F
B3Ik 3] 75.86% , 5 Tef 2 #EFIER B
T EHR(76. 6% ) AHIE o JE B IRIATE
KRB 3 ~10 d i, ETOCMRE, HER T 2
WS FORL A e ek 1

AWFFTIESE T B A% BREG I-Scel mRNA AJ 45
ROAPREER IR EFNEESRE, T—
Rt e AR M S R B T AT R R 4K OF B
ORI, e HCEE G 5 s N4 DL, I AT 154K,
Xt LRI AG AT IR SE , DA X I 5% 3 5 vk
AR 4 T AR ) VA o
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Construction of 7I-Scel transgenic elements and assessment of its transgenic
efficiency in zebrafish

SUN Chengfei', DONG Junjian', TIAN Yuanyuan', YU Jiaxin'?, YE Xing'"?

(1. Key Laboratory of Tropic & Subtropic Fishery Resource Application & Cultivation, Ministry of Agriculture, Pearl River Fishery
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, Guangdong, China; 2. College of Fisheries and
Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Meganuclease I-Scel is an endonuclease, which is derived from the intron of mitochondrial 21S
rRNA gene of Saccharomyces cerevisiae and has been applied to transgenic study in recent years. Usually, to
use this system, target plasmid and I-Scel protein were microinjected together. However, preparation of the I-
Scel protein for microinjection is laborious and time consuming. Replacing the protein by I-Scel mRNA would
be more convenient. In this study, the transgene of fluorescence protein was mediated by /-Scel mRNA to
assess its transgenic efficiency in zebrafish. First, helper plasmid with /I-Scel coding sequence pCS2-I-Scel
was constructed and /-Scel mRNA was transcripted in vitro. Donor plasmid, pI-Scel-EF1a-eGFP and pl-Scel-
EF1a-RFP donor plasmid with I-Scel recognition sites, EFlo promoter and eGFP ( RFP) gene were
constructed, and co-injected with I-Scel mRNA into the 1-2 cell stage fertilized eggs of Danio rerio. The
concentrations of donor plasmid and I-Scel mRNA were 50 ng/pL and 100 ng/uL respectively. The eGFP
fluorescence expression rate was 75.86% in 48 h. The fluorescence can be observed in the head, body and
tail of zebrafish and became stronger and stronger with the development of embryos. Our data suggest that /-
Scel can efficiently mediate gene transfer and has the potential to apply in the transgene of economic fish.

Key words: meganuclease; I-Scel ; Danio rerio; transgene
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