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Kit Advantage™ 2 PCR Kit Clontech ;
PrimeScrimt™ Reverse Transcriptase TAKARA
; TRIzol Reagent DH10B
Invitrogen
1.2
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, 0.5 mL
(1.2x10°/mL) ,
14h
1.3 cDNA
Invitrogen TRIzol reagent
RNA

Creator™ SMART™ cDNA Library Construction Kit
PrimeScript™ Reverse Tran-

LD-PCR ,
K Sfi 1
s CHROMA SPIN-400
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Gene Pulcer X Cell s
DH10B

scriptase ,

Bio-rad

Invitrogen

50% 30 pg/mL
, ,—70°C
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50 uL
LB/Cm
(cfu/mL)
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100 puL
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(cfu/mL)=(Dilution B /
)x10°x10°x10°
1.4

vecscreen  BLASTN 2.2.21+

MEGA 4 , ;
Clustal X(1.83)
15 CypA
NCBI ORF Finder
HsCyp A ; BioEdit(
7.0.5.3) DNASTAR( 7.0) HsCyp A

; SignalP 3.0 (http://www.cbs.dtu.dk/
services/SignalP/) ;
Protscale (http://us.expasy.org/cgibin/protscale.
pD ; PHD(http://cubic.bioc.
columbia.edu/pp/submit_def.html)
SWISS-MODEL( 3.5)

BioEdit( 7.0.5.3) HsCyp A
12 GenBank
, NJ(Neighbour Joining)
2 HR
2.1
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RNA, Ass0/Azso 2.02, RNA
RNA ,28SrRNA  18SrRNA 5S rRNA
RNA 1512 ng/uL,
cDNA
cDNA
cDNA ,
100—3000 bp
CHROMA SPIN-400 cDNA
200 bp cDNA
, 9—12
2.2

4x10° pfu/mL,
=4x10°%x6=2.4x10", PCR
90%,
3.55x10° pfu/mL, 1.28x10"
672
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270 bp, 2153 bp, Pattern HsCyp A
608.6 bp , 55 -FKG
2.3 HsCyp A SAFHRIIPGFMCQGG
(Arg55Ala)  PPlase 1000 4
HsCyp A (GenBank PPlase Xaa-Pro
HMO027883), NCBI ORF Finder (Xaa )
HsCyp A , 1229 ; , HsCyp A 43.29%
53—547 495 bp s , 56.71%
164 atg, , HsCyp A a B
taa HsCyp A 52bp 5 ( B , B
ntranslated region, UTR), 682 bp 3'UTR 29 bp o 11.59%, P 39.02%,
poly(A) 43.39% 2 it
, HsCyp A ORF , N C 95—
17.26 kD, pl= 8.9 HsCyp A 100 ; B ,
164 , (K R H) 21
, (b E) 14 , (A 25 HsCypA
I L PF WM V) 64 |, SWISS-MODEL ,
(G S T C Y N Q) 65 A ,
, A(PDB S 1WSM_A)P!
) 165, HsCyp A 75%
2.4 HsCypA )
, HsCyp A 6
Pattern( 1), N- Cyp A 1W8M_A
C II ( 1 Cyp A
N- (N-myristoylation site) ATP/GTP- , Cyp A , a B
motif A (P-loop) ,
(PPlase ) , 13
“peptidyl-prolyl cis-trans isomerase signature” (6. 17]
* 1 HsCyp A F5IZER Pattern {iL 5
Tab. 1 Protein Pattern of HsCyp A
Pattern
Pattern ID Proteomic patterns Location Sequence
N- N[*P][STI[*P] 71 NGTG
ASN_GLYCOSYLATION 108 NGSQ
C [ST].[RK] 17 SGR
PKC_PHOSPHO_SITE 152 TKK
I [ST].{2}[DE] 120 SAME
CK2_PHOSPHO_SITE 140 SWLD
N- G["EDRKHPFYW].{2} 13 GGKPSG
MYRISTYL [STAGCN][*P] 64 GSENGA
70 GNGTGG
80 GAKFAD
146 GGDFTA
ATP/GTP- motif A [AG].{4}GK[ST] 70 GNGTGGKS
ATP_GTP_A
[FY].{2}[STCNLV].FH[RH][LIVMN] 48 FKGSAFHRIIPGFMCQGG

CSA PPIASE 1

[LIVM].{2}F[LIVM].Q[AG]G
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2), Cyp A
13 Cyp (2
) Cyps )
>
3 e
IW8M_A HsCyp A 3.1 cDNA
. Cyp A IWSM_A cDNA Creator™
SMART™ ¢DNA Library Construction ,
Fig. 1 Three-dimensional structures of HsCyp A compared with s Cre-loxP
1W8M_A
2.6 HsCypA , (  pDNR-LIB )
13 (
x2 TREHFYFRAEAFT. RKERFIS
Tab. 2 CypAs from different species
Name Latin Name Source Accession number
Homo sapions GenBank AAHO05982
Pongo abelii GenBank NP_001126060
Sus scrofa GenBank NP_999518
Oryctolagus cuniculus GenBank NP_001075526
Danio rerio GenBank AAQ91263
Branchiostoma belcheri tsingtaunese GenBank AAQ24380
) Ictalurus punctatus GenBank ABO15709
Salmo salar GenBank NP_001140078
Venerupis philippinarum GenBank ACU83230
Penaeus monodon GenBank ABV90639
Crassostrea gigas GenBank AAT44353
Chlamys farreri GenBank AAR11779
Hyriopsis schlegeli HMO027883
54 D. rerio
31 —{ S. salar
20 1. punctatus
C. gigas
53 H. schlegeli

F. monodon

28 B. b. tsingtaunese
73 _I C. farreri
37

V. philippinarum

Q. cuniculus

100 H. sapiens
96 P. abelii
—
0.02 73 S. scrofa
2 12 Cyps
Fig. 2 Neighbor-joining tree for cyclophilins of HSCyp A and other Cyps
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THE FULL-LENGTH cDNA LIBRARY OF HEMOCYTE INDUCED BY AEROMONAS
HYDROPHILA AND MOLECULAR CHARACTERISTICS OF CYCLOPHILIN AFROM
HYRIOPSIS SCHLEGELII

XIE Kai, XU Ling, SHENG Jun-Qing, ZENG Liu-Gen, WANG Jun-Hua and HONG Yi-Jiang
(College Life Science and Food Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Hyriopsis schlegelii, originated from the Lake BIWA of Japan, was introduced into China in 1997. In order to seek
for genes related to the freshwater mussel on immune system, a full-length haemocyts cDNA library was constructed by using
SMART (switching mechanism at 5" end of the RNA transcript) technique. The total RNA was isolated from the four years old
mussel blood hemocyte induced by Aeromonas hydrophila for 14 hours. The “anchor first-strand cDNA” containing a sites
(A & B) of symmetrical sfi I restriction enzyme was synthesized by reverse transcription, and the double-strand cDNA was
synthesized and amplified by LD-PCR (long-distance PCR). After digested by the proteinase K and sfi I restriction enzyme,
size fractionation by CHROMA SPIN-400 columns, ligated with the sfi I digested pPDNR-LIB vector and transformed into E.
coli DH10B by thermal shock, the full-length cDNA library was constructed. It was the first time to construct a full-length
¢DNA library from blood hemocyte of the freshwater mussel. The titer of the primary constructed cDNA library was 4x10°
cfu/cm’ with a high recombination rate of 90% and the amplified one was 3.55x10° cfu/cm’. 672 clones were sequenced ran-
domly selected from the library and 436 have the homologous gene information after analyzed by BLASTX in the website of
NCBI. Among the sequences, the shortest one was 270 bp and the longest one was 2153 bp, and average length was 608 bp.
Results indicated it was a high quality cDNA library. The full length of the Cyp A (HsCyp A), which may provide immune
stress function in some species, was isolated from the cDNA library by screening of H. schlegelii. It has 1229 base pair (bp),
containing a 52 bp 5’ untranslated region (UTR), a 495 bp open reading frame, a 682 bp 3'-untranslated sequence, and a 29
nucleotide long poly (A) tail. The initiator codon (ATG) and the stop codon (TAA) can be found at the position of 53 and 545,
but can not find the putative polyadenylation signal (AATAAA). The predicted protein sequence consisted of 146 amino acids
with a calculated molecular mass of 17.26 kD and an isoelectric point of 8.9. The secondary structure, 3D homology-modeled
structure and phylogenetic analysis indicated the HSCyp A was extremely conservative during the evolutionary history. All the
results showed that the Cyp A was not only a consistent protein, but also may play important roles in the immune system the
lower aquatic animal. This work may provide important information about specific genes for mussel immune, and also pro-
vide some background for future research about the immune mechanisms of Cyp A in freshwater mussel.

Key words: Hyriopsis schlegelii; Hemocyte; cDNA library; Aeromonas hydrophila; Cyclophilin A



