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Abstract: Alpha-L-fucosidase-1 (FUCA1) and alpha-L-fucosidase-2 (FUCA2) are the members of the glyco-
syl hydrolase family and play important roles in the catabolism of glycoproteins, glycolipids and other bioac-
tive macromolecules reaction. In order to further understand the function of alpha-L-fucosidase in animal de-
velopment, the tissue-specific and temporal expression patterns were analyzed in zebrafish. The fucal and
fuca2 were expressed in all 8 tissues examined, fucal and fuca2 were highly expressed in the testis and to a
much less degree, in the liver of zebrafish. fucal and fuca2 were expressed at all developmental stages ex-
amined. A constructed fucal antisense expression vector was microinjected into zebrafish embryos. The sta-
tistical results show a high mortality rate. Together, these results indicate that the fucal and fuca2 gene may
play an important role in embryonic development of fish embryos and also function in adult tissues including
testis, ovary and liver.
Key words: zebrafish; FUCA1; FUCA2; development of embryos

(Life Science Research, 2013, 17(4): 310~315)

a-L-E BT e — AL B e B L RO ME WS L I AR RORS I P . - L
E A IR F YR TE R TOK MR A A BRI R I SRR 2 MR R IR IR JEOR
PRI, o-L-A BTG 20 A T ARANS  Swid) LA B gE, RO A ht. a Bt A2

I Fm BHA: 2013-05-10; f&E BHA: 2013-06-26

HEEWB: R E IR &R H (2012CB22305); % A AR # 341 _E 0 H (31172399; 30871908; 30971658); MR iy K2¢
TR T AA R F- 180 Bh 50T 5 (ET31105)

fE& I T (1984-), B, WIR WP N, WA, EENFHYE T D OESH SOUHIBIS milES: 4 Wi1968-), &, Wik H
TN, IR IR A Rl BBz, FE R F RSR[5 555 2ALEIHSE, Tel: 0731-88872297, E-mail: yameix@126.com.


mailto:mail:yameix@126.com

4

FOEAE: LA T EERE R TEE B i R B R P I SRR AT 311

BYESIENE M5 FH T NIRRT R AB
(8 A ML v e 45 R PR L L2
W il DI UE SR 1 A B A | S
PEETYEA | JRRIE 1) K e S C T e HEFN T A HE 5l
WYy 2 [ AR EAVE TR S EHEER 7, o L5 BRI -1
(alpha-L-fucosidase-1, FUCA1) J&—"wld 466 1~
GAKEIR I RIS VRORE G 1Y) [R) L8, Ja8 T W K fi
BiE 29 KR — b1, FUCAL FE S —F R B4 U SR 1,
T TT K RIS TE A5 P ZH 2 e B 2R 1 A 40k
KALEY). a-L-A BERETTEE-2 (alpha-L-fucosidase-
2, FUCA2) J2— NGl 467 S SEIR 1Y 43 1626 1
it , A S — A U RARAAAE, e A (e T2H2Am
b, FUCA2 L)@ T-HE SR A B 20 ZEHRAY IR 5L,
F BT A 1 oL W 1 g 5% 72 Oy
Pt A 9T LI S W B 5 fa (Danio rerio) HAH5E
FBE, Kl fucal A fuca2 FERAERE S RIG A H
FBAAR R LA R IL, U450 et
T B AE S AR B PRI THBE.

1 MB5HE

L1 La#H

S A BE S f 0l B sQO0H R B K AR
APISERT. FRI TR K IRFE R 4¢, it AT
AT GRS B 0 A P, SRARBE ) K
b, TR IR LA oK AL, PRIBOAS [R] & 7 4
IR,

eI B A B B o £ (MERERS 6 )
BSOS, S5 BOCHC I IE RS 85 O 88 N L
JE LD O BB 8 FhZH 2.

R B IOAS [R) ) SR i e AR A R
=80 CIKFERAT-
1.2 RT-PCR &l fucal 0 fuca2 FEE K FRIE

VR 2238 R LAY B B 1, B9 6% 1M )
ooy pofu A I 8 FOR Rl Y4121 RS 8. DR
i B LD O HFRE RS . PR 28k Bk
SRR BE B fh1, SRR TR A SR IBOAS [ 2
WA R R AR PIAR I 2 A0 i IR R
78 S EL N B N RO NN Y S ITR IS
IR 2RI A SR N . A Omega 15
FI AP IR SRR A S RNAL RS E 224
B BE S fucal FEH (GenBank accession num-
ber: nm212740.1)1 fuca2 3% K (GenBank accession
number: nm001004115.1) F¢ 41 A Bt 331 RT-
PCR FF MBI 2-1.2-2 5 7-3.Z-4 (3% 1). PCR

U AT 10 wL (PCR Taqmix 2x¥ATK 5 pl, K
BEK 3 pL, 555774 cDNA #ik 1 L F1IE 7
FEF 5114 0.5 wh). PCR RN Z5FA 94 °C 5 min;
94 °C 30s, 58 °C 30 s, 72 °C 1 min, 35 PMEH; 72 °C
FEMF 10 min, 4 CIRAE. 1.5% BYBUIEMEE I HL Tk
Kl PCR 4. LA B-actin RS2 50 NS, 183 Ik
P EAER.
1.3 HOf fucal & X RiEHEHHE
13.1 35L& fucal AR HAR G5 B & K K
w7

MR C 2ARE TSR cDNA Ji i [X 7 41 19 i
Bt 54 (FUC+: 5 -TTGCGGCCGCATGCAGGT-
GACTCGCAGTCAGATA-3' ; FUC-: 5’ -GACGCG-
TCTATGCCACCCCTTCCATCTTG-3"), 43 %l 51 A
Mlw 1 F1 Not T BYIN 55, FF7E B U AL 1T |
AEN ORI IEE. DABE E fa MR cDNA 1A 15EAR,
PCR ¥ i & 48, PCR [ 410 94 C 5
min; 94 °C 30 s, 58 C 30 s, 72 C 1 min 30 s, 35
APEFR; 72 CHEM 10 min, 4 CIRFE. 1.5% 3R
EWHEE I HL VKA PCR =4, VIR HIACHE, 4
T & ke zlifk, 7530 B 59 7 By 4.
1.3.2 B 891 BAe B R B0

W5 ABFYIOL s 0 B 1 A B X #d4& pCI-NEO
AR AT XU U] SN AR R A 20
pL: DNA or pCI-NEO #{& 7 pL, Not [ 0.7 pL,
Miu T 1 pL, 10xH Buffer 2 pL, 0.1% BSA 1 pL,
0.1% Triton X-100 1 pL, K#E/K 7.3 pL. 37 °C K
WM 12 h J5, TTA 10xLoading Buffer, 20k
N, FREE 1.5% BB RE MR I L ik Ao 0 it 17 7 4,
o3 B gy, A T el ke alifk.
133 B# KR KLY pCI-NEO #H kM54 440
i %t

H Takara T4 & $E S 16 °Cad 7% 7% 32 =i :
DNA 15 pL, pCI-NEO {4 2 pL, T4 DNA Ligase
1 L, 10xT4 DNA Ligase Buffer 2.5 L, K 7K
4.5 pL. $EEAF 7 ) 3 DHSa KIGAT T, 2R
JE VAR R, KR A48 N Ak pl - Bk
B pElE 3~5 1, IER A AN HEH RPN 1 mL
) LB Wk 2 B b e 59, ki 45 5% 6 h. SRI5 4
BIE 200 pL B-S 30%H ML 1:1 /9 Ee B £ R,
T3 A CATR VR R S AR, R 28 M 1 s 1) 38 FH 51 9 T3
1 T7, PCR J5 BB B A TR0 A0 A D A A
1.3.4 a5 R BT

A5 BH A B 5T B TR T 200 WL % 1:1 A 30%



312 Ao B

2013 4F

S A2 A LIy, I HLURE & 8 20 BRI B
P A TGRS BUTORE /NI, E— 20 ok
DNA JH Miw 1 #1 Not 1T #4770 EGYI, 5o ) A7 30
N LIRS .
14 WBE fucal EER X FEHEHBROES

R B o #1152 B, JCTE BT Hoff 80 HY (M
LR AR b, BEAT AR ARG 1 L.
SCOGET I E 3 A SEI A (ST Y fucal KX
FOIRHUR), 25 VL 5 23 A FIE B L (N
1) TS RS2 RE O0 B TR IR L R R il k%
LT S S8 MU IR A B 45 N IHII RIS 1] . 7
BT H 55

&1 PCRFTASIMEEREERFS
Table 1 The primers of PCR

Primer names Primer sequences

Z-1 5'-TCGCTGTTTCTTTGTCTGC-3'
Z-2 5'-TAGCATTGCCCAAATCTCC-3’
Z-3 5'-GGTGGACATCTTTGCTTCGT-3’
7-4 5'-GCAGGACACCGTTTCTACCA-3’
B-actin(+) 5'-CCGTGACCTGACTGACTACCTC-3’
B-actin(-) 5'-ATACCGCAAGATTCCATACCC-3’
2 GHR

21 WMESEARAXEMEARKEEBEEREAR
fucal 7£ mRNA 7K FRIEH N 2R

Rl NEEE O RE 22 DR R S UG 7R
PRZEINE AL ke UL SO Ok IR £
2] R L 12 AR [R] ki IBE
IR fucal FERIZFRIE(E 1) A TTEBE S 4 12
MR & BRI R T fucal FERIFRIEL.

X BE I LAY O B8 I ORI
B 8 FANRIZAL fucal FEF mRNA A5ZY
R, 76 8 M ZIh KINR fucal HIFRIE, KGH
) Rkt ey, DS A SRR B TORE B,
JIFE R A s B AL TR L (] 2).
22 WMESEAFEAXEMEAREERBEREAR
fuca2 7E mRNA 7K FRIE N 2R

(Ul TR DR e 2 ORI ) 1IN Y 7 S N
P2 AR R VLA RO O Bk A TR
I A IR AL 12 AR L
BEE NG fuca2 HEP R (] 3). FATTESE S,
112 DEIRE B IR T fuca2 KR HY
k.

XFBELh LA (P S R B OB I |
fi& . MG 8 FPAIFIZHZY fuca2 FEF mRNA Kl 4%
R, 76 8 P L RN R fuca2 AYFRIK, T H.

S}
w2
N
W
(o)}
<

8 9 10 11 12 bp
454

276

rE

o IS}

=

=
A
MMW E
1 1 1 ]

1.0

o
o
|

0.6+
0.4

S
oi
1

Relative fucal mRNA level

1 2 3 4 5 6 7 8 9
Different developmental stages

B 1 fucal EEAENRDE 12 M FE % B KR mR-
NA /K FHFRIL
1: Wmaafadn; 2: % mpedn; 3: £ARA; 4. RIGIR; 5: A4
FE 6: AR 7: fEse i, 8: WLA & A; 9: 3k 10: R
EF M 11 ARE T M 12: B,
Fig.1 The mRNA expression of fucal in zebrafish dif-
ferent embryo

10 11 12

1: two cells stage; 2: multi-cells stage; 3: blastulal; 4: gastru-
lal; 5: neurula; 6: optic primordium; 7: brain vesicle; 8: mus-
cle movement; 9: heart-beat; 10: eye pigmentation; 11: body
pigmentation; 12: hatching larvae.
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Fig.2 The mRNA expression of fucal in zebrafish dif-
ferent tissues
1: kidney; 2: muscle; 3: heart; 4: fin; 5: liver; 6: testis;
7: ovary; 8: brain.
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Fig.3 The mRNA expression of fuca2 in zebrafish dif-
ferent embryo
1: two cells stage; 2: multi-cells stage; 3: blastulal; 4: gastru-
lal; 5: neurula; 6: optic primordium; 7: brain vesicle; 8: mus-
cle movement; 9: heart-beat; 10: eye pigmentation; 11: body

pigmentation; 12: hatching larvae.
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Fig4 The mRNA expression of fuca2 in zebrafish dif-
ferent tissues
1: muscle; 2: ovary; 3: testis; 4: kidney; 5: heart; 6: liver; 7:

fin; 8: brain.
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Fig.5 Agarose electrophoresis of the recombinant fucal-
pCI-NEO with Milu 1 and Not 1

M: DNA Marker; 1: Recombinant plasmid fucal-pCI-NEO.
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Fig.6 Detection of injected embryos
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(A) Injected containing the empty vector (Control) (Green fluorescent); (B) Injected containing the empty vector (Control) (Ordi-
nary light); (C) Injected containing the fucal-pCI-NEO (Treated) (Green fluorescent); (D) Injected containing the fucal-pCI-NEO

(Treated) (Ordinary light).
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Fig.7 The change in the number of normal embryos

1 h: two cells stage; 2.5 h: muti-cells stage; 6 h: blastulal; 7.5
h: gastrula; 11 h: neurula; 14 h: optic primordium; 23 h: brain

40 48

vesicle; 36 h: eye pigmentation; 40 h: body pigmentation; 48
h: hatching larvae.
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Fig.8 Phylogenetic tree of FUCA1 (A) and FUCA2 (B)
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