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fif] , fif] ,42°C 30—60min, 95°C Smin, —80°C
, fif) 1.4 i ALDO-C cDNA
3 cDNA , ,
A-F1/A-R1, A-F2/A-R2( 1) PCR
1 , : 94°C Smin; 35 cycles of 94°C 30",
1.1 60°C 30", 72°C 2'; 72°C 5’
fify PCR ,
10 fi (4 ) 3 30ulL , 4uL PCR ,
1.5mL -80°C 1.5 PCR
3'RACE: SMART™ RACE c¢DNA Amplification Kit fiff RACE ,
(Clontech) RNA extraction with TRIzol Primer3 Input GgALDOC-F  gALDOC-R(
12 RNA 1), 88bp, B-actin
RNA (Bai er al, 2014) qRT-PCR
RNa, 1% Drop2000 Real-time PCR KOD gPCR Mix
RNA ODago/ODso= 20uL : cDNA 2uL, KOD gPCR Mix
2.038, RNA L1pg/ul 10uL, (10pmol/L)  0.8uL,
1.3 CDNA_ _ ddH,0 20ulL ABI StepOnePlus
PrimeScript  RTase PCR £ 95°C 30s; 95°C S,
RNA cDNA, Oligo .
dT Primer or Random 6 mers 1pL, dNTP Mixture 60°C 30s, 40 3 95°C 135, 60°C lmin, 95°C 155
(10mmol/L each) 1uL, RNA 5uL ( B-actin, 3
s ), RNase Free dH,O 10uL, 65°C > 2 (Livak et al, 2001)
Smin s Imin > 3
5xPrimeScript II Buffer 4ul, RNase Inhibitor 0.5uL, 1, Origing8
PrimeScript I RTase 1uL, RNase Free dH,0 4.5uL,
F 1 FEMELIEA ALDO 31455
Tab.1 The primer sequences of ALDO in E. ilishaeformis
(5'—3)
A-F1 CTCCCTCAGAGTTGGCAATCATG 3'RACE
A-R1 GACAACCCTAAAGTACAGAAG 3'RACE
A-F2 CCAGCTTCCGCCAGCCAATAGTATAG 3'RACE
A-R2 GAGAGGGAGAGCATGATACACTC 3'RACE
A-F3 TAAGTCATTCCAATTCAGGCAC 3'RACE
qALDO-F CCCAGTACAAGAAGGACGGA
qgALDO-R GCATAACGGGCCAGAACATT
] TCAGGGTGTGATGGTTGGTATGG
Practin AGGGGCCACACCACGGAGTTCATT
1.6 Smin; PBS 2—>5min (
3 : ), :
5min , , 40mL 2xSSC , ,
(100%, 96%, 70%) 10 lg K, , 25mg/mL
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K ; K 2
, 37°C , 20min;
2x85¢ . i " ALDO-C@E cDNA RACE
(=20 ), (70%, 96%, 100%) ’
0. \min ’ fify ALDO-C ALDO-C
cDNA1945bp, ORF  975bp, &'
50—100puL ( 10um,
ALDO-C . 5_TCACCGCATCGTGGCACCT ~ °0P3' 376p( 1) ALDO-C 325
GGCAAGGGCATCCTGGCTGCAGATGAGTCCA-DI ’ (Mw) (pD)
G-3"); 20%22 ’ ( ), 80430.16  5.04 NetNGlye fify
,95°C 5min, 37°C, 12—16h ALDO-C 0-
’ ( ProP : fi]
), 5xSSC ALDO-C ,
. 5xSSC 5min 37°C; NetPhos 3.1  NetNGlyc 1.0
1xSSC Smin 37°C; 0.2xSSC 5Smin 37°C; 0.2xSSC Smin ; ; fif ALDO-C
1xPBS Smin , 8 13
, 3 SOPMA ,
, 15min,; , fifl ALDO-C o- 50%
30—60uL - FITC 14.51% B 6.48%
, 1h; IxPBS 3 , 29.01% TMHMM ALDO
2min,; s (Lim et al, , ALDO-C
2017) , DAB , ALDO
/DAPI , /
2—5min (Somfai et al, 2006); , ProtScale
, , ( , ALDO-C / ,
) 954 Thr —-0.600, 607
1.7 Cys 2.267,
NCBI Blast ,
, fif] , 607 Cys , 954  Thr ;
DNAMANG6.0 , NCBI , ,
ORF Finder , , R ,
> , ALDO
(2018) 2.2 fiff ALDO-C
DNAMANS.0 ,
GenBank Ctenopharyngodon idella ALDO-C
GenBankK: M192252.1, Hypophthalmichthys ALDO-C , ALDO-C
molitrix GenBank: HM124741.1, Danio rerio Blast ,
GenBank: AF533647.1, Carassius auratus GenBank: il ALDO-C (Ctenopharyngodon idella)
U36777.1, Astyanax mexicanus Sequence: 97.13%, (Danio rerio)
XM 007259600.3, Acanthochromis polyacanthus 90.67%, (Hypophthalmichthys molitrix)
XM 022214917.1, Equus przewalskii XM 97.33%, 90%—98% ,

008527762.1,  Homo sapiens XM 011524556.2
, 1000
GENEDOX.EXE

( 2) ALDO-C
3 ,

ALDO
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AAGGGCATC CTGGCTGCA GATGAGTCC ACAGGTAGT

GTCGAGAAC
VvV E N
ATTGACAAG
I DK
GGCACATGC
G T C
GGTGTCGTC
G vV Vv
GAACGCTGT
E R C
ATCAGTGAG
I S E
GCCAGCATC
A S I
GACCACGAC
D H D
CTGTCTGAC
L S D
CATGCCTGC
H A C
CGCACCGTT
R T V
GCATCCGTC
A SV
TCTTATGGA
S Y G
AAGGCCGCC
K A A
TACGTCTCC
Y V.S

TGA

The sequence of ALDO-C ¢cDNA and the coding amino acid sequence of E. ilishaeformis
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Fig.2 The alignment of ALDO-C protein sequences in different species
: 1. Erythroculter ilishaeformis; 2. Ctenopharyngodon idella; 3. Danio rerio; 4. Carassius auratus; 5. Amia calva
74‘|j Ctenopharyngodon idella GenBankK: M192252.1
100 Hypophthalmichthys molitrix GenBanK: HM124741.1
928_ —— Erythrocul terilishaeformis
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— Carassius auratus GenBank: U36777.1
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Acanthochromis polyacanthus XM 0222149171
—— Equus przewalskii XM 008527762.1
100L—— Homo sapiens XM 011524556.2
A
0.0
3 ALDO-C fify
Fig.3 Phylogenetic tree of E. ilishaeformis and other fishes based on the amino acid sequence of ALDO-C gene
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Fig.4 Relative expression of ALDO-C gene
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5 fif] ALDO-C
Fig.5 Tissue expression of ALDO-C gene in the kidney of E. ilishaeformis
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LOCATION, CLONING AND EXPRESSION ANALYSIS OF ALDO-C GENE IN
ERYTHROCULTER ILISHAEFORMIS

WANG Zhi-Gang', LIU Shi-Li*, LI Xian-Lu', LU Zhuo-Yun', MAO Li-Ying', TANG Chao-Ran',
ZHENG Rong-Quan"*?

(1. College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China; 2. Key Lab of Wildlife Biotechnology
and Conservation and Utilization of Zhejiang Province, Jinhua 321004, China; 3. Xingzhi College, Zhejiang Normal University, Jinhua
321004, China; 4. Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture / Key Laboratory of Freshwater Aquatic
Animal Genetic and Breeding of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract Erythroculter ilishaeformis, or common skygazer, is a high-economic-valued large freshwater fish species of
Subfamily Paralichthys. However, studies on the feed conversion rate and disease resistance for the culture are scarce, and
the understanding of the related gene information remains poor. We cloned fructose-1,6-diphosphate aldolase (4LDO-C)
gene by RACE (rapid-amplification of cDNA ends) technique. The full length of the gene was 1945bp, including 975bp in
OREF (open reading frame) region, 325 amino acids, 933bp in 5'non-coding region, and 37bp in 3’ non-coding region. The
relative expression levels of ALDO-C in different tissues were detected by real-time fluorescence quantitative PCR
(polymerase chain reaction). It was found that ALDO-C gene was expressed in kidney, liver, muscle, and gonad, and the
highest expression was found in kidney, being significantly higher than those in other tissues are. At the same time,
paraffin section, H&E (hematoxylin and eosin) staining, and in situ hybridization staining were used to observe and
analyze the microscopic structure of kidney tissue and the expression and location of ALDO-C gene. The results show that
ALDO-C played an important role in structuring the nephron and collecting duct, regulating renal tissue water balance, and
resisting against disease. Therefore, the aldolase C gene can be considered as a candidate gene relating to the growth,
development, and disease resistance for molecular-assisted breeding of the fish. This study provided a theoretical basis for
future research in this regard.

Key words Erythroculter ilishaeformis, ALDO-C; kidney; in situ hybridization



