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The expression of phenylalanine hydroxylase in the brain of
ragworm Neanthes japonica (Polychaeta, Annelida)
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Abstract: Phenylalanine hydroxylase (PAH) is a member of aromatic amino acid hydroxylase (AAAHs) family, and catalyze
phenylalanine (Phe) into tyrosine (Tyr). Using immunological and RT-PCR methods to prove the existence of phenylalanine
hydroxylase (PAH) gene in the brain of Neanthes japonica in protein and nucleic acid level. Using Western blotting to detect the
pah immunogenicity of Neanthes japonica. Making paraffin sections and using immunohistochemical technique to identify the
presence and distribution of the phenylalanine hydroxylase gene in the brain of Neanthes japonica. Clone pah gene from the
brain of Neanthes japonica by RT-PCR, constructing plasmid and transferring into E. coli to amplification, picking a single
homogeneous colony, double digesting then making sequence and comparing homology. Western blotting results showed
that the expression of the protein is present in Neanthes japonica brain, immunohistochemistry technique results showed
that phenylalanine hydroxylase mainly expressed in abdominal of forebrain, dorsal and sides of midbrain. RT-PCR technique
results showed that the phenylalanine hydroxylase exist in the brain of Neanthes japonica and has a high homology with others
animals. PAH is present in the lower organisms Neanthes japonica, in protein and nucleic acid level. Which provide the
foundation for further study the evolution of aromatic amino acid hydroxylase genes in invertebrate.

Keywords: Neanthes japonica, phenylalanine hydroxylase, immunohistochemistry, RT-PCR

(Tyrosine Tyr) (61
(Phenylalanine Phe) (Human)
(Tryptophan  Trp) t PAH
(Phenylketonuria PKU) [7-10]
2] Nematode ~ PAH
3 (1] Drosophila melanogaster PAH
(Phenylalanine hydroxylase PAH) [12-13]
(Tryptophan hydroxylase TPH) Aedes aegypti PAH

(Tyrosine hydroxylase TH) 3 (141

B3-31 (Aromatic

amino acid hydroxylases AAAHs)

& 010-64807509 < cjb@im.ac.cn

519




520

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech  April 25,2016 Vol.32 No.4

3 [16]

PAH TPH
[17]

Western blotting

RT-PCR
Neathes
japonica PAH
PAH
1 ABET %
1.1 w8
PAH B-actin
HRP IgG
DAB
(Colophony-Paraffin CP)
3" RACE PCR
Escherichia coli Competent Cell DH5a
LA Tap pHSG396 T4 DNA
Xbal Xhol TaKaRa
Axygen Trizol Invitrogen
1.2 A&

1.2.1 Western blotting

EP

http://journals.im.ac.cn/cjben

30 min

4°C 13000 r/min 20 min BCA

2 ng/ul
5 min

SDS-PAGE

80V 20 min
100 min

120V

PVDF
20V 20 min
PVDF 5%
2h TBST 3
(TBST 1 200) 4°C
3 2 h

1 min

10 min

B-actin

1.2.2

4% 4h
PBS (pH 7.4) 3
(70% 80% 90% 95% 100%

1 h) 3 lh CP

0.1 mol/L

15 min/

6 pm

0.1 mol/L
PBS (pH 7.4)
0.1 mol/L PBS 3
PAH (0.1 mol/L PBS 1 100)
3h

10 min



HES FERIBRBEBERRRDERANRIXS T 521

10 min PBS DAB 10 min
0.1 mol/L Xbal Xhol
PBS B-actin PAH Blast
2 BREM
1.2.3 RT-PCR 2.1 Western blotting #2:i% 7 R ¥2 (L BS7E
BN A By FRIE
Trizol RNA Western blotting PAH
cDNA B-actin
RT-PCR PAH 1 52 kDa
PCR () 52 kDa
cDNA 1 uL 2uL LA Tap p-actin
0.5 uL 5uL (50 uL ) 44 kDa (D
PCR PCR 100
ims PCR
94 °C 5min 94°C  45s 54°C PAH
50s 72°C 2 min 32 4°C
p-actin 22 HEBEANENERARZUEBEDEMN
PCR 1% ENE o
T4 DNA 1 pL 1 pL
16 uL T4 DNA 2 uL (20 pL PAH
)16 C
DH5a 37 C 60 min (  2A-2F)
IPTG  X-gal LB ( 2G 2H)
37°C ( 21 27)
% 1 RT-PCR 3|#1F%
Table 1 RT-PCR primer sequences
Primer name Primer sequence (5'-3") Size (bp)
Gene specific outer primer TACCGTCGTTCCACTAGTGATTT 23
3'RACE outter primer CTGGAYKCDGAYCAYCCWGGHTT 23
Gene specific inner primer CGCGGATCCTCCACTAGTGATTTCACTATAGG 32
3" RACE inner primer CTNGGNGCHCCTGATGA 17
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PAH 52 kDa
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Fig. 1 Western blotting analysis of the immunogenicity of
phenylalanine hydroxylase and B-actin in the brain of
ragworm Neathes japonica.

PAH

40 ( 2A 2B)

: = 7.. " ._ - K .A_ ﬂ
2 CERXAREHACEEE (A C E G 1
20 B D F H J 40x A B C

-
angr¥
2z

15 ( 2B 20)
D E F G H I 1IJ )

Fig. 2 Immunolocalization of phenylalanine hydroxylase

in the brain of ragworm Neanthes japonica. A, C, E, G,

20 I is 20 times under a microscope; B, D, F, H, J is 40

times under a microscope, A, B is the forebrain, C, D,

( 2E 2F) E, F, G, H, I, J is the midbrain. The arrow pointing in
the direction of positive cells. A, B, C, D, E, F is the

experimental group. G, H is the negative control group.

( 2B 2D 2F) I, J is the positive control group.
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DH5a 4 (GenBank AAT78350.1) 70%
3B Saccoqlossus kowalevskii PAH
1 3 4 1 3 (GenBank NP 001161629.1) 70%
4 3 Bombyx mori PAH (GenBank
757 bp PolyA cDNA NCBI NP _001274766.1) 69%
Blast 2 Polyrhachis vicina PAH (GenBank
Azumaecten farreri PAH AFL02790.1) 65%
(GenBank AEE60803.1) 71% Danaus plexippus PAH (GenBank
Armigeres subalbatus PAH EHJ64587.1) 66%
A B
PAH M bp bp M 1 2 3 4

1500
1 000

1500
700 1000
500
400 500
o
100

3 WERMEE PAH HRE

Fig. 3 Clone of phenylalanine hydroxylase in the nerve cord of ragworm Neanthes japonica. (A) Electrophoresis
images of PAH. (B) Identification of pHSG-PAH plasmid using restriction endonuclease digestion, 1, 3, and 4 were
positive clone; 2 was negative clone; M: DL100 DNA ladder.

&2 MFFFREBlast &%
Table 2 Blast result of segment sequence

Species Max score Total score  Query cover (%)  Ident (%) Accession No.
Azumapecten farreri (PAH) 189 189 55 71 AEE60803.1
Armigeres subalbatus (PAH) 183 183 55 70 AAT78350.1
Saccoqlossus kowalevskii (PAH) 181 181 55 70 NP_001161629.1
Bombyx mori (PAH) 179 179 55 69 NP 001274766.1
Polyrhachis vicina (PAH) 175 175 56 65 AFL02790.1
Danaus plexippus (PAH) 174 174 55 66 EHJ64587.1
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