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Construction of fluorescent transgenic zebrafish Tg
(ttn.2: EGFP)
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Abstract: In order to develop a transgenic zebrafish line with green fluorescent protein

(enhanced green fluorescent protein, EGFP) expressed specifically in muscle and heart, the
recombinant expression vector constructed using the zebrafish #n.2 gene promoter fragment and
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EGFP gene coding sequence and the capped mRNA of Tol2 transposase were co-injected into the
zebrafish 1-cell stage embryos. The stable genetic Tg (#tn.2: EGFP) transgenic zebrafish line was
successfully developed by fluorescence detection, followed by genetic hybridization screening
and molecular identification. Fluorescence signals and whole-mount in sifu hybridization showed
that EGFP expression was located in muscle and heart, the specificity of which was consistent
with the expression of #n.2 mRNA. Inverse PCR showed that EGFP was integrated into
chromosomes 4 and 11 of zebrafish in No. 33 transgenic line, while integrated into chromosome 1
in No. 34 transgenic line. The successful construction of this fluorescent transgenic zebrafish line,
Tg (ttn.2: EGFP), laid a foundation for the research of muscle and heart development and related
diseases. In addition, the transgenic zebrafish lines with strong green fluorescence can also be

used as a new ornamental fish.
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Bt 5t (Danio rerio, zebrafish)j&—F#
MY, BRAEINRS . RANRE . R
WEIG % B 5518 203, H k50 F HESh )
HATBEWRT, DL i i 1k 55 o
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1.1 ##

B (B AER TU 66 Rl A ERABE
KA A W E T T B R OBE D A AR R L,
Westerfield"* i 7 3 1 3% T 4 [ 8K 06 4 7 4
R, shPPcm O o W R i K2 AR Y e
0 5T 48 PR 2 5L 2 Y 18 B AT AL (AL VE S
2020-394), KIHFFE DHSo., ¥ kiR
F& . ToNEE R BRI 65 1 R
2 HE R A A R W] 5 3 e T ) 6 0
H TaKaRa A #]; mfREEG & 7 5
& . RNA ALl & 5k Vazyme, KK
H/RBIE A BRAE . Qiagen AFRIAI =4 ; 50
BRI N YD G NEB 8( TaKaRa 2 6 A7 i
25 1R Hy e HE ™ i B SR A O o
1.2 pTol2-ttn.2-EGFP 3 EE T LA H KR
M

# Tol2kit FFf) pME-MCS. p3E-EGFPpA .
pDestTol2pA2 ki pSE-tn.2 Jiki(rh € [EH
BB AR e 2 I 5 BN, O A 0
IR TFALTF 9 S Y EARNY tn.2 TR R IG# ST
¥ 6-3 001 X1 6 X 38) 4% IR Kwan 250447568
W) AT R 2, % Y DHS oS82 28 4 i,
FEZ RN EE SRR Pk B e, R LAY BUR. DNA
LR W I IR BE S on.2 JE BT
UK 5 EGFP 3¢5k 119 pTol2-ttn.2-EGFP %% 3 [ % 35
W INS
1.3 45FEfif mRNA BYIRSNE A

pCS-TPIF ki 45 Tol2 #5EME cDNA 7
G, AFH] Not IBRSIVENUIRRAEALIG , DI BN
YIr=4y, SR8 mMESSAGE mMACHINE SP6
i SRR AR AP e SR U mRNA
1.4 BERUES

EEILN R TR/ M AMNE DNA, Fl Tol2
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JERFINIE mRNA —i2, %LL 60-100 ng/pL .
3001 000 ng/pL MR, 24 2 nL A EAF
SR -4 ARG (20 500 ). SRR
JEHGE T 28 °C E3 7K(5 mmol/L NaCl, 0.17 mmol/L
KCl, 0.33 mmol/L CaCl,, 0.33 mmol/L MgSQOy)
S, fi Leica M205 FA 28 YGARML B 4
LORIUREE NS o Ve S SN oY (==l 1p i = R <1
TS W AR B ERAA)

1.5 EEFEUR

B SR BRI Z2 Pk s 5 B A BB £
FeA8, e ATRCE AL i A A BE D f, IR
B L a0 G55 0 B PE FARA IRk 2 1 95 2 1
B, PR S R e ss, H RIS, EGFP
FoE RIBM L IE N BE 4 Tg (ttn.2: EGFP),

VR SR SR S R W G LR BE T £ FL
RGP AERIZAE, HF UG E T 28 °CHY E3 /K
HEESR . 43 BI7E 10 hpf (hours post-fertilization)
(B2, 16 hpf (14 &), 24 hpf (J5IE-5
#1). 48 hpf (K-MafEH) . 72 hpf (5 11 HA)BEHL
FE KR WEMBE DL AIRIG, BEHMT 3%
FH 3L 21 4k &K (methyl cellulose) % Y1 1 4% 3% A
H, R4 A Sl IAR B MBS (Leica M205 FA)
T HEAT 60120 f54A BRI 3K 50 HT o
1.6 IRETBYHIZ AR BIKR AL ZL 3T

F2 4 NCBI B 5 £4 741 (XM _021479070)
Wit an.2 LR WRE B, 510F5HE 1.
PABE 50 48 hpf & B B AT cDNA 1R AR,
FHE R DNA RE T FRS 1953 B 141
{8 FHA Him AR ic IR A 9)(DIG RNA labeling mix,
Roche)) MAXIscript T7 357 &8 PCR ;=¥ %%
SEA ML R SEARIE R S RNA R4, AR
12458 S22 B8 Thisse ZEUO0 v b1 T . IR
28] 4% W 4 °CIREE R . 25%-100%H
WA B B /K I 52 K EE T KT K 1-45 min (R
P REAG & B B R SR AR ), SR Zead 4258
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Table 1 Primers used to generate riboprobes

Primer name Nucleotide sequence (5'—3’) Size (bp)
ttn.2-1SH-F TTGAGGGAGGGAGTGTTGTC 20
ttn.2-ISH-R GGTAATACGACTCACTATAGGGTCCTCTCCGTCCTCAATCAC 42

The sequences underlined are T7 promoter, which is used for in vitro transcription with MAXIscript T7 transcription kit.

We (% 3 ng/uL L X RNA #R41) 65 CCIF & 374
50% H I IR f L fol T 3% b = SR B 4 °C
PR L, e A KT G T ] ) T TR il I
R IR LY 5 2-6 he 05K IR B TR
Ji 100% H- i A B e A, 42 B sl 2 AR R
A LAS X BAFiE1T 60-120 5 1y G CR 4
Ph K tin.2 Fe ik B 434 o

1.7 /&I5 PCR #A PCR %3

TEHU % (0567 55 B v 0 e R B 5 £ F 1
&, BTEGR R E T 1.5 mL BO0E T, A
100 pL ZHZH 2% 7 (0.2 mol/L NaCl, 5 mmol/L
EDTA, 0.1 mol/L Tris-HCI, 0.2% SDS)#l 1 uL &
FE K (10 mg/mL), JiE T 65 °ClEIRFEHZ
AL 5 BRI S P AN £ T HOBE 25 fa 5 [
ZH DNA,

PR ZH DNA FH Hae TURR ] PN 10 4
1k, 80 °CHLETE 20 min J5 %M & BETIE B Al
WO BE, FEFH T4 DNA &8 A &3 1k, 10 £5
TR, W1 pL fE R PCR (5197
HI LR 2) S — R B, 1Y Tol2 % - 5%

*2 K& PCR HISI¥FET

Table 2 Primers used in inverse PCR

Primer Nucleotide sequence (5'—3") Size
name (bp)
tol2-L-F1 GATGCGGGAAGAGGTGTATT 20
tol2-L-R1 TTTGAGTAGCGTGTACTGGCAT 22
tol2-L-R2 AATACTCAAGTACAATTTTA 20

tol2-R-F1 GAGTAAAAAGTACTTTTTTTTCT 23
tol2-R-F2 CTCAAGTAAAGTAAAAATCCCCAAA 25
tol2-R-R1 TTTCCCTTGCTATTACCAAACC 22
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(fdiFH t012-L-F1 Fl tol2-L-R1 N5 H1)H1 355 ({4 FH
tol2-R-F1 Fl tol2-R-R1 H51#)), F4—4 PCR
PR 100 £5)5 i t012-L-F1 1 tol2-L-R2 5|
Ve tol2-R-F2 Fl tol2-R-R1 513755 — 4
PCR 434, JZ[1] PCR =43t 1.2%35 B MiE
HUKSEE A W R, BEEATAY TR
TR A A7 BR 2~ |l 43 S LL - t0l2-L-F1 | tol2-R-F2
191147 Sanger M, SEEHRFRANE 1 iR o
B #i XF zebrafish GRCz11 & K 4 J¥ 41
BLAST 5 3RS AL s k5 | F FIR, 45467
RN G | AT R T 51 L4 3. LASETRIZ DNA
A, K5 IH F (N33-C4-F ., N33-ClI-F .
N34-C1-F)/r 315 tol2-L-R1 " B8 A7 5 50
A, ¥51% R (N33-C4-R. N33-Cl1-R.
N34-C1-R)/3 515 tol2-R-F1 #4335 51,
1.2%35 i W B8 Ji L Uk A2 PCR 38 7 ) o

2 HZRE5OM

2.1 FRIN#FE pTol2-ttn.2-EGFP (3 E[F F
YT SRY

¥ p5E-ttn.2 5 pME-MCS . p3E-EGFPpA .
pDestTol2pA2 T4 J i f, 15 2 #9541 ook
A pSE-ttn.2 HARK wun.2 HITIF.
p3E-EGFPpA # KK EGFPpA K4, LIK
pDestTol2pA2 ZAR I HEE, FilitK/NHy 8 058 bp.
HRAE R A RIS 2 30T, Stw TRRGIE I DI X
1E tn.2 RS TS EGFPpA ¥4 h & A —4
A0 s, BVAE B L 0k BT 2 B A, 3R
B Y EEABR . NIEIRIEEER VK B (B 2A)
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Primer F fol2-L-F1 Digest genomic DNA t0l2-R-F1 t0l2-R-F2
o~ N 7 ] —_—
5'TIR _- IyA 3'TIR
R2 1012 o oI2-R-R1 Primer R

0l2-1.-R2 tol2-L-R1 Ligation tfotZ-R- rimer

Hae Il restriction site O
Inverse PCR and nested PCR
Electrophoresis
t‘ol2-L—Fl[ t0l2-R-F1 10/2-R-F2
— — — >
0l2-1-R2 tel2-L-R1 |_ tol2-R-R1

Sequencing

T 4Cad CCT CT G AT CT CA& G &

fi
1 yﬂw,
I

nn

GTT GC T GTOCTGCT®AA4a2

f
\ f f it fi 1 N A A A
AN TIan AV
UYLV DA YV
L RO A Y AN VoA L

T GT TT GC

Tol2 sequence

1 &g PCRRE
Figure 1 Diagram of inverse PCR.

x3 w5

Table 3 Detection primers

Primer name Nucleotide sequence (5'—3") Size
(bp)
N33-C4-F  AACTGGGTCTAGACGCTTAAGAT 23
N33-C4-R  ATGCCTTTTTCTTTTCTCTCTGGG 24
N33-Cl11-F  GGGGTTAAACTTTCCTTTGGGC 22
N33-C11-R  TGTCCCAAAAGTCCTCCGTG 20
N34-C1-F  ACGCAGGGGTCTCAAAATTACC 22
N34-C1-R  AACCTGGGGAAGTAAAAATGACA 23
WLUE H, BB S IBEVIG A 2 45k

W, BRI/ Tkb A1 kb, HHUHE—3,
W oy Mral R R, AW STt & T
pTol2-ttn.2-EGFP 4% 3[R 3 ik 3K (K 2B .2C).
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Zebrafish genomic sequence

22 HEAMESE&RAMNEL

W ) R e S R R 3R pTol2-
ttn.2-EGFP Fl Tol2 % JE B N ME mRNA 3 55t
2 -4 B R R, B 3R — BER A e
TEZEG A T AT LALER 3R 40 R i B &t
POCIE T (B 3A). WA 48 h J5, INAEG
T 300 WL, HAA 247 1(82.3%) K M 2 L
WA BUh S5O0, fils, Phikk H1Ew HH
AIOCRIBAYEIRG , 55597 2k S 5 S AR R
7458, 40 SRR 5 25(12.5%) 5 84
R A 0 e AR RE S 4G DI B Sk 0 5 5, X
5 2% PHEBE 1 B A AT a8t A 1) e R IR B £ (i
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Plasmid Sru 1 B
M 123456

Amp 3'T[R

pTol2-ttn. 2-EGFP
8 058 bp

ttn.2 sequence

&l 2 pTol2-1n.2-EGFP H KR EE
Figure 2

EGFP sequence

Identification of pTol2-#tn.2-EGFP vector. A: Digestion of plasmids with Stu I. M: DNA marker

(GeneRuler DNA Ladder Mix). B: Map of pTol2-#n.2-EGFP plasmid. C: Result of sequencing; the initiation

codon of the EGFP gene is shown in black box.

H1K), K 3B, 3C BonHirh—&m A a e
Jii (48 hpD)ZE AR S WAL &, AT DL B2 2|

PRSI DI AEA A SO, T
HARTT AL HEUh Y 9O H0R , O IFHEZ
FRXF A58

5 Skl A RBE T 55 0 A T 2R A8 AR AR FH A
R B R T 50%, fminl ik 74%, {H[E—
Stk BRI 25 IR AR IR BE AN — B, A
FERBUHE A5 5 Ho B — 55 HLAR X it ) S AR ok
TihEg%, G 2RIy RS, #rfe
fi) Tg (t1tn.2: EGFP)FE RN R . X —UE1C
PEATIRER , ke B AE Jk R B I £ ol £ 35 LA 1
HAIE, AT F 5 YA RS W Y
Z5, RAEMAKBEREAR -5 W, %
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JERBE D fa b B 2 45 F1 BE £ e HOE R
BRIk EGFP, PAZE T AR LB B3|
ERNETSEN(ESIRID)

2.3 FERAEHR EGFP 5E&RNRE4E
ttn.2 WRiE—

X} F S FL R BE T 4 Tg (1n.2: EGFP)IRAGHY
S UOLEH BEGFP 5 AR AUBE I IR iR 9 U5
P .2 LR RIR 258 B8 , R AR (10 hpf)
WA 2 RS, TR 2438t W% 5]
tn.2 TR I8 (K 4A | 4F), FEE G
B R (16-72 hpf), KT F1 2B i b 80 1 44
WL RN RS R E ALY, e
PG RIB B WG 58 . TESE S )RR 16-72 hpf
(B 4G, 4DEHAN, YREE B tn.2 TEIKTFEH
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250 pm

3 HMOS&IRARTHRERALES
Figure 3 Green fluorescence signal in the muscle tissues of zebrafish. A: FO embryos after injection. B—C:
Left lateral view of whole body of F2 transgenic zebrafish Tg (zzn.2: EGFP) at 48 hpf. B is the fluorescence
diagram, and C is the superposition of fluorescence and white light. The white arrowheads indicate the heart,
and the white arrows indicate the muscle. D: Wild-type and Tg (#n.2: EGFP) adult zebrafish. In the figure,
the greens indicate transgenic zebrafish.

10 hpf 16 hpf 24 hpf

48 hpf 72 hpf

EGFP

ttn f | ] \ . \ 1-“ JJ-‘] , :
2 ) ) N X "“’,—m_um

4 EGFP FARIE #n.2 mRNA 7EBI D & fR AR P RO R iX

Figure 4 Expression of EGFP and endogenous #tn.2 mRNA in zebrafish embryos. A—E: EGFP patterns in
the Tg (ttn.2: EGFP) fish from 10 to 72 hpf. F—J: Endogenous expression patterns in wild-type of the #n.2
gene from 10 to 72 hpf revealed by whole-mount in situ hybridization. The black and white arrows indicate
the heart. Embryos are viewed from left lateral.

250 um

MR, VIER IR, s uiaE AT
S TE DN

TECHES , ZOLE SR ATE 16 hpf Itk
B A AR 5 iR )2 (anterior lateral plate mesoderm,
ALPM)MEF, B 285 RN 1n. 2 AR /D
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R IK(E 4B, 4G). & IR & E 5 24 hpf,
ALPM 43 4t Jifd bifi J5 3 7% 21 b e mil & O 10
HE IO JIE BB A 1Y 2 T IR AR A5 SR A, 1em.2
O AR IR B B (& 4C. 4H). Bl)E, O
HEE I E R R F RO, R R T g,
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5 IETE B0 Ik, X ] EGFP #44 3R 8,
B265 T T MEF (& 4D, 4B); AL
L BE ML B en.2 F DRAH LAY 2 8 B 5
(Kl 41, 4J)

A EIRZE R, BES A N IR 1n.2 3R
K FLLENAFC NI R, R UL I
AFIIREAIG, FEILINBE T4 Tg (1tn.2: EGFP)
(&80 6 HE 11 EGFP [l REL7E LA ALC i
Fik, ENTME 2 RIABIRA 3, HIi,
Tg (ttn.2: EGFP) 3L R BE o (A 7Y mf DL 3 2¢
SEREI , A3 P 1en.2 ZE LA FLC LR 4 22
KK, HLRT DA 2 P sl AR B AR T B
LR IR 2 1 2 s
24 [ PCRETEESH SR PCR MIE

¥ F1 AL 41 DNA (% 5[] PCR = # kA 7
1. 2% e e e F vk, 45 R ULEIS. No. 78R 5!
Ui A 3R A — ke, FTRE N AN A A
AfhZ; No. 33 F1 No. 34 &h 219 55 A0 3540 2
DA 255501, FTREA 2R . VIR
W2, R EA T A TR R A
PR A #E4 T Sanger ¥ .

4 BLAST against zebrafish GRCzll1
(genomic sequence) M4~ i F A - 45 SR
(2 4), No.7 i RBATRHMNZRNBE 6 5L R 2751,

Fz4 MFHEMER
Table 4 BLAST result of sequencing

3" end 5" end
M 7 3334 7 33 34

5 i PCR IRBE#HE 5EAR FE ik

Figure 5 Agarose gel electrophoresis of inverse
PCR. Red number is the successfully sequenced. M:
DNA marker (generuler 100 bp plus DNA ladder).

A Bk 741, X AT e S B 5 ) PCR i
4D A2 IO A s 1 B o P D B (Hae TIT), R4 3
TEAER PG Tol2 B AL J7 4], $ 38 i 55 8 41
DNA J B /b, MELATRBIEE S A5, T R
il PCR R, oA 2 /4> il 22 S48 36 2 £ 56
474, HeNo. 33 dh RV EFEAEF 45
1S4k, No. 34 M &R&IHA 1 SYLEIE |,
T A b A AR B e FE R A (X e, IF HLAE
To12 FEAR) BEALS Y ERCRFE 8 bp ER)T
H, HEAEMBERLE, PRANEE R S,

Band description Max Total  Query E Percent  Accession Accession No.
score score  cover (%) value identity length
(%)

1 Danio rerio strain Tuebingen chromosome 464 464 37 le'?* 100.00 78 093 715 NC_007115.7
4, GRCz11 Primary Assembly

2 Danio rerio strain Tuebingen chromosome 1347 1347 77 0 100.00 45484 837 NC 007122.7
11, GRCz11 Primary Assembly

3 Danio rerio strain Tuebingen chromosome 1607 1607 72 0 99.89 45484 837 NC_007122.7
11, GRCz11 Primary Assembly

4 Danio rerio strain Tuebingen chromosome 1363 1363 93 0 99.73 59 578 282 NC_007112.7

1, GRCz11 Primary Assembly

The band number corresponds to electrophoresis bands of figure 5.
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FzS5 To2 BEHMLBNH
Table 5 Analysis of the To/2 insertions

Line Target sequence Chromosome

Putative features

Accession No.

33  ACATGTTAGAAACCCACA 4:25364 227
GTAATATCTCAGAGTTGC 11:34 540 802
34  TGCTATTTTCATTTATAA 1:33 784 242

Intergenic region, between sfmbt2 and prkcq NC_007115.7
Intergenic region, between pfkfb4a and zmat3 NC_007122.7
Intergenic region, between ENSDARGO00000106311  NC _007112.7

and LOC101886777

The 8 bp sequences underlined are duplicated on integration.

TR F R 2 500 bp fl 35 DA 20 X J
B E 1Y, 5 T2 FEH) ERY 2 44519155
HEME B A s S . RIS 91 PCR 4551
(B 6)kF, No. 33 fi R I A7 5 Wi A  1
A, HEME—R A, IR R Bk h—
., BEHASIa PCR Y& T No. 33 Wy Afir
B No. 34 5h R HAMF IR 3 1 i
THRYSRAT, 5umdr G R

3 WwE5E&#

AT S AN RRL pTol2-ttn.2-EGFP Fi
Tol2 % FE T A B mRNA B BE 54 1-41 j 3 e
Jl R, BHIR AT R 55 R T AR R IR U0 T B

33 34

bp 35 35

3000

1 000

500

B 6 & [E PCR By LR
Figure 6 Detection results of inverse PCR. No. 33
inserted in chromosome 4 and chromosome 11. No.
34 inserted in chromosome 1.
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T DNA, FH¥UIERAY DNA 4 ik ARG 3 H
b MAEA RN R ALEE R AR, A
Al fe st RS, I B AE S A R AR
R Tol2 2500 TSI I G 35 L R 3%
K HE SO e Rk 11 kb ARG R 2 A1),
AR IE PV L RS R A 50%-70%
LG, MARSCH A B 12.5%, X
A B B T P BA S R mRNA WL
BT SRR A T A 2R B 25 ng/uL
FAE 2 4%, JFHA TR ERERCR, R
mRNA fz @A E] T 1000 ng/uL, & CHkiiE
Y 10 £%. Rezaei ZE2RE T EAH Tol2 #AKF
% HE T mRNA By S5 A BT iR B2 4390 50 ng/pL
F1 100 ng/pL, F H RGBT FE A 2R 5 2L
SN PR SR A A T AN S R AR
1 5 S EOKR 20 BH A B 2 f0 # B TR [ R
PIWETE , XELAAENS 20PE s, AT S 850 1% H
% F K. EGFP [ &am Rk, (B iRk
EPAIR A WA s st e, A RESE T an.2
31 H A 5 Rezaei PR IE 1) mylpfa J&i 314
LR SR TG PR 20, (HE AT AR Y SR R 2 A A
FIRRERME, DO B F1OABED i Hica
B, RS BRTXRh  R P Tol2
THAA FENNE R

TEBE DA LA AL IE R, G LR BT ) 4
Tg (ttn.2: EGFP)f{) EGFP ik HH 25 I
PE tn.2 F—30 BESMEHAE 2 M5 A2 TTN 3t
Bl oo RV A titin FE R (ten.2 F1 tn 1), EATTHRER



FRER FRNEEENDE Tg (1n.2: EGFP)RIIIE 1813

F 9 SYeafh b Seeley %P5 BIKE Dt 2 4[]
VEHED 1n.2 T ten. 1 W FRIBFFEAE AN, tn.2
f 2 N7 N2B il N2A 22D 2R3k, 1M ttn. 1
HA N2B WA O E ik s e, Al Tid & 30
ttn.2 ANRDE R FRIBBEECA—AE, HLAN 24 hpf 22
Je AR Rk N2B WA, 1fif N2A ) mRNA
UM TS, KEEWZE .
Kawakami %2V% B Tol2 J& B985 DU A
M, BR TR 8 bp MEK, FFASTE BRI
WMAZANFEI, WoASTE  BIrAL S A B 5 EE
farry B HEE %848, I S ] PCR A4k A 1Y
PCR (linker-mediated PCR)fR %% 5) 43 #r % e 1)
AL, BLAST 20T &KL 75% 5L A AT LA
PoE M BIRN F . Tvies ZPYH Sumiyama 252
S RIRIE T Tol2 ¥ a1 W 2 18R A SR 5
PR ] 1 . FERME &2 BLAST 43 B i
Th4E H No. 33 [ R No. 34 S RSN
&, T No. 7 sh RBAHRBNEEAMN T, X
AIRESE FH T s PCR it Y 2 PO B 5 P9 D10 ity
(Hae 111), ¥ 3417 DNA R Bege/b, XELLR 5%
GAOLR . SR, %E0E N B A ol FR Ad AR L
EHEATEC HIEER B NES, THRAE 2 D[]
DI, 3 L R BB 23 2 AT S RE R RN AL [A]
AT RE ARG X . Kotani ZFPVH 5'-RACE
(cDNA #Y 5" R s tR Y 14) Fifse e 41 8. 7 RT-PCR
(reverse transcription-polymerase chain reaction)
Ji k% T2KSAG i AL E RS, kB 80%H)
BEAH A F 9102 LLRT A T B 5% 5 A% . Kawakami
ZEROVR T EENEE R (U0 hoxe3a) ) — AR E
ARG A e . e4h, FIH Southern blotting
ZeACKT M Tol2 $H AW E K ¥ DLECH , B HERf
b H B Sz 1] PCR Sz A A6 0 4 358 B4 A&
A BRI L ARAR A5 S, A UL PR e 3t A% U
FRZIYIRIT SR GT Ry S AL

&: 010-64807509
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