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Relative Quantification of Hepcidin Gene Transcripts in Pseudosciaena crocea
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Abstract: Two housekeeping genes, 185 rRNA and B-actin, were cloned as endogenous genes for
relative quantification of an antimicrobial peptide hepcidin in large yellow croakers ( Pseudosciaena
crocea) using the real4ime RT-PCR. In comparision of the slopes of the relative standard curves between
the two endogenous genes and the target gene, a relative quantification method for hepcidin gene using
18S rRNA as the calibrator gene was established. Results obtained with this method were consistent with
the rusults from Northern-blot, suggesting feasibility and effectiveness of the method. This paper provides
an effective method to investigate expression patterns and induction profiles of the hepcidin gene in large
yellow croakers, and other immunity—elated genes in fish bodies. The cloned fragments of 18S rRNA and
B-actin genes from the large yellow croaker have been submitted to the GenBank, which have provided
accession numbers.
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F B H T AT S R P ) S R PR
BT RS FI AR 5, T B A B Bt T JR R £
RN S e D RE A DL R B A 5T, X N T 33 58 K o f
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1.1 SEIeH# 55
B AT AR A N 2 R SR, P S R R
A 40 g.

g £ ## ( lipopolysaccharide , LPS) , Sigma /\ #);
Trizol & #| &5, Invitrogen 72\ FJ; PrimeScript“1 RT
Reagent Kit 2 %% 55857 & TaKaRa PMDT-S J5i$i i%
BERF A DNA Marker, K% 52 4= W) 2\ #]; Qiaquick
Gel Extraction Kit, QIAGEN 7\ #; Power SYBR Green
PCR Master Mix 23658 HiR87, Applied Biosystem /3
d); DIG High Prime DNA Labeling and Detection
Starter Kit I ,Roche A#]; I 514t FilgA= ¥y T4
AR R B G AR 2 A [ 7 43 A 4t
1.2 SLEHE
12,1 ZHEREACRAE L H RNA $2 I

BUREA (A ) R 08 15 1 800 g LPS,
HEZH( B 2) ST R AE HEER /K, 48 h J5 RAERE S
(FEGLECR n =3) . IR, PGk B 2 ZURE i TG
AWE T, ~80 CURFALRAF. fdi ] Trizol 125 &4
& RNA. AZ AR 11 & 50 5 X ( GE 22 H) Kl RNA
PR 5 1 o o
1.2.2  NSHHE(18S rRNA F1 B-actin) 71 3RS

HE GenBank H1 26 Hepeidin HEPH Y 75111t
18S rRNA FlI B-actin FEE 5[4, a0 1 fros. {f
PrimeScript’ RT Reagent Kit 47 5 %% 5% , I #F PTC—
200 7 PCR {%( MJ Research 23 F]) I #47 PCR 3~
4. PCR W &5 k: 94 °C A8 ME 3 min; ffi 5 347 30
MR 94 CAZH: 30 5,55 CiE 'k 40 s F172 C %E
1 min; £ J5,72 C ZEf# 5 min. PCR ;=) 4
Qiaquick Gel Extraction Kit [m] i 4lifk 5 , i F} TaKaRa
PMDTH8 i i H il ) & e i Ak, JF h B 2E T
A TR FIN Y.

*1 BFFIFEMES PCR B354

Table 1 Primers for sequence amplifications and real-time PCR

51491(5°37)

18SF: ACAAAGGGCAGGGACTTAATCA

18SR: TCCCATGAACGAGGAATTCC

B-actink: TCGTCGGTCGTCCCAGGCATCAG
B-actinR: ATGGCGTGGGGCAGAGCGTAACC
hepF: TTTGCTGCCGTTGCTGTCCTAGAATGAG
hepR: CAACCTGGGATCTCCACAACAC

ik GenBank & 5%
18S tRNA J¥ 4§ 1 F1 Realtime PCR AB259837
B-actin [F4]§ 14 Fl Real-+time PCR AY491380
Hepcidin %1 Real-time PCR FI Northern-blot ¥4 & % EF156401
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1.2.3 59 & RTPCR

B 500 ng KB L RNA #E17 S ¢ 2004k
PCR &5, 4% 1 ng RNA N1 ng cDNA itE,
B2 ng B REJT 09 B SN 20 W SO 14 &
e RN IR D 10 pM Y B R FS 19045 1 .
{fi F§ Power SYBR Green PCR Master Mix 57| 3£47 52
i %¢ 5% 5 Bt PCR. PCR % 45 4 4: 60 °C 2 min,
95 °C 10 min; B J5 #EFT 40 NI EY 95 C 15 s,
60 °C 1 min,Jf7E 60 CRAEFNIES. PCR FLIF 45
WG X PCR S BE 7 ) 147 V8 ffe th 2 ) 00 5, 2 s
P H:95 C 15 5,60 C 1 min,95 °C 15 s.
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% Hl DIG High Prime DNA Labeling and
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HIES A 4R B 414 3 Mk 'E RNA, JF I
40 pg ik RNA HEAT F T 28 P B I vl ik, 0 351 & 156
BH 43 3£47 Northern-blot 375465 . 94 Northern-blot 24
zE R I1{# ] Bio-Rad /A H] A Quantity One %X} %}
Northern-blot £ 5L [&] v (1) S5t A7 5658 B 23 A, LA
TE A5 AT IR BE RCHE i OGR BE 11 L 451
1.2.5 BdEgeit- S50t

L 50 ng ¢DNA i if i #E AT 10 156 B2 #i e
AT I RO R 2. P 1 ROR AR e it Ze 4 H]
Origin 7.0 B fF2z ), A AR AR hy i BEAS Y 1g 1E, A
HEAR DG RE T HTRY C fEL.

fd F L85 G vk B SE 56 5E B PCR A
BEORN SR T H bR L N B9 1 8808 — 3 Yk 2
RS B AR B PEOGME, H ACH B H AR
BN HNZSEERN CoER2EE) #ATARHEL. A
(] R ARG B ), PR AR IS AR, BDAS W) it 1Y
ACt FI2ZE AT L8, B A( ACt) = ACt, — ACt,. %
J5 s AR RNA K SERR A AR B, 45 2R 0 Y =
2708 RS (A X 5 A0 L 18S rRNA B
R B NS R B 4155 — 4541 Hepeidin 335
R TEARA 0, R 2788 ik A
2 LEHER
2.1 XKE&LEE RNA BRE

AN EE TN S RNA [IROGAE Ay /A,

76 1.8 ~2.0 ] W] T HTHIREY RNA S5
JGEE H A DNA {54 BUsgi s RNA SRBGR#HEAT 1%

=

IR EE S FEL UK , &5 S 7 , rRNA B S8 3% a7 /Y iF
PHEEHUAY) RNA B 5088, ToREfi.
2.2 K £ 18S rRNA 70 B-actin /B ¢cDNA &
H R 5 B [R)IR 1 43 4
2t P AN AR LERT o0 B, AR S IRy 1 1 T
KB £ ) 18S rRNA Fil B-actin [ cDNA 531 FBL, It
Sk GenBank 345 16585, 45 R W14 2 .
&2 KF£18S rRNA 0 B-actin /7 B89 SUMRINIE S 4

Table 2  Similarity analysis of 18S rRNA and p-actin

fragments
T GenBank b
AT gy G e T R
2B 502
Oncorhynchus mykiss
18S rRNA 74  EU443734 185 tRNA ( EZ914340) 100
Bractin 420 EUA43733 Acanthopagrus schlegelii 97

B-actin mRNA ( AY491380)

2.3 KEE&3IMERNY IGFARG L

Bl 1 S Z kR 1) S 98 e PCR P2
i R P, HE b 8 i vl vk R R 55 PCR 97 3 7
Wy, v fr i 2k AR 3R S i 98 5k % it PCR 47318 77 4
M1 24 100 bp ladder DNA Marker, M2 >4 DI.2000
DNA Marker. 7] LA, R EFCTH 05 1904 14 H Y
Hepcidin, 18S rRNA F1 B-actin 45 H A3 A A B¢, #F
BAK AR — R il B, 530 80,78 Fi1 84 °C;
PCR R P9 5, IF HL B IRAR BE le vL k Wk B 1
H PCR j= o — A BRI = A
2.4 ETHRAXEXNEEZE PCR FERMKES

Hepcidin £ & 75 A& L

2.4.1 P HERCERREL

2 SR e £ 3 Pk RS2 28 & PCR 9™
R e, Horb o SRR R R R RS 2. Hh
&l 2(a) W] 0,188 rRNA e [K 4" 34 Hh & i Rl R 5
Hepcidin JE I RERAHZE( Ak) R 0. 08, PR 10 &R
BOEM(ARY) /N 0.005, 454 L4 Cid o B i
K.AEEI2(b) v, Bactin BRIP4 g RER S
Hepeidin FLRRIE 28 0,22, AR® /T 0. 005. [
O 18S rRNA BT 25 Hepeidin J K] (1 47 38 2%
AL, B A T A Cr ik 3 A Y S B i
PCR.
2.4.2 5 Norther-blot 45 %14 b3

T IR A 2] 18S rRNA H] T SE i
DEICRE TRV A T LA S0 K PCR 9 S B0 45
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Fig.1 Agrose gel analysis and melting curve anlaysis of the PCR products

= Hepcidin
o 185 IRNA
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(b) Hepeidin 5 B-actin ff147 B8 2 e Am il i b
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FRAE i 2%
Fig.2 Relative standard curves of the hepcidin, 18S
rRNA and B-actin genes from the large yellow

croaker using real-time PCR

5 Northern-blot 1525645 HaE4T T Hodse, 4528 an
B 3 s, Hod A Xt BEALRE S, B I EE LR A,
M & RNA Marker 1000. 2% 53 07, I I S 98
it PCR 76504, R R 28 LPS i3, 3L '
W Hepeidin F& R #9175 5 9F T 55 2= %5 HE4H 9 1. 80
5 M FH Northern-blot 754k 43 # , T # 41 K o £ 3k

¥ 9 Hepeidin ZEH7 T 2 X IR A2, 1145 GIE
WP T 95 T A B 45 SR A — 2L

(a) FN T BPCREFE

100 bp

[P——

(b) Northern-blot45 5

El3 Hepcdin EFE XM RXXEXEE PCR ER 5
Northern-blot £ 8 Lk Xt

Fig.3 Comparison of the hepcidin gene quantity

obtained from real-time PCR and Northern-blot
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FOCHINS & & M5 ik, 5L SR Northern-blot 2
JE T LR RIA IR AR LG, AR D7 R T N 28R I
FIRIE , A5 RS e 7] 5. i T Northern-blot 52
B FLHEARAE RNA JEATHLVK, T RNA X% 5) 78 52 50
HR AR, DRI, X S50 114 S 30 BE ARG S 3o e Y
Pt BSR4 T M. [A] i, Northern-blot 4 BN i
RNA 4, INAS25G A 40 g &L RNA AR,
KT 7 PCR #9500 ng it RNA #1465 K I,
PEFRAE I HE A Y SRR AG I B, SIS 28 7€ it PCR
AH LA G i) Northern-blot J5 ik , L3R # BH ..
PUR K Hepeidin 2 — b 5 2 1Y 55 K 5%
¥, T 2000 4F ) Krause AL 73 B H K.
THURERRTE T 35, A G, #Aw 44 4 Hepeidin B
LEAP ( liver expressed antimicrobial peptide) . Jifi
& AN IS 2 A FL S W R b S R BT
B PUE AR AETE . 2002 4F, Shike 25" 7R 41
55 B 4% AC BE 4 i £ ( Morone saxatilis x Morone
chrysops) S &I T 28 h 55— Hepeidin $T 1
JK. I S 7E T P 0 £0 ( Gadus morhua) " FE
( Lateolabrax fi
macrocephlus) el LR R T X B
RAYFATE. Hepeidin ZE 0% #Y BT 87 K2 — Fh O 5F 19 5
Tt ERR , BAT RS M B B K. F TR B,
Hepeidin 4t B IRTE A S50 7L 30 499 rh o — ol 55 44
PAER RS 1) S B o RN — il oy 2 A R A R R
F T e e, Hepeidin 5B ICLE 56 K G AR 6
TR BTz BAE . mRIR N 2 A
Hepeidin $T 3 Ik 28 14, 20 T BUR 1) 50 45 34 7l 52 0
Hepcidin 75 A (R P44 28 B 214U 9 ik 4 e . BF
AR, Hepeidin 1A [6] A8 (AN AT L5 & 2 AH
SR PR (8 2 K5 1L [ o 5L 410 ot o33 200 B P9 0 e
IR TR AN L5 A B O 20 H B s 7 4= 4 1Y)
FEF L K —2BUE S T Hepeidin B3

Japonicus ) N ( Sparus

S 101 4 e T A M A T 4
4 4 RiE

TP K AR N Hepeidin 2 K 9 BF 5%, ) A
ST Y S DG B 3T 5 1 X HRR R AT
RGN, T LU IR A M 1 i R R T T IR A Rk
TR0, Ay it — 2 I Ji R B £ 1 5 K A e ALl T 2 B
JE T LAl Hepeidin $T B I 7R R B2 0 P Y AIF AL

Xt R B R BRI A BT B i () I A 3R
SR AR S B9 T B i FLA R A T
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