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Abstract: Transferrin of fish sera is a kind of norr heme B globulin banding irons in fish sera. Transferrin has not
only the property of lower oxygen tolerance but also the property of anti- diseases. Transferrin is coded by only one
gene exceeding 10kb in size and its gene has much repetition structure. The two pairs of primers P1, P4 and P2, P3
were designed and synthesized according to the banding and functional sites of wons while referring to published
dNA or gene sequences of fish transferrins in the Database of GenBank. The reaction conditions of PCR are: fore
denaturation, 96°C, 4min; denaturation, 96°C, lmin; annealing, 60C, Imin; extension, 72°C, 2min; cycle
number, 35; last extension, 72°C, 10min. The pGEM-T vector system was used in cloning process. An 866bp
length key segment sequence of crucian carp serum transferrin cDNA was cloned. Another two pairs of primers PS5,
P6 and P7, P8 were designed and synthesized according to the key segment sequence respectively. 5’ end (787 bp),
3’ end ( 1081bp) and the fulFlength ¢cDNA of crucian carp serum transferrin ¢cDNA were cloned by RACE
respectively. The fulklength cDNA (2444 bp) of crucian carp serum transferrin ¢cDNA was arranged in computer.
The deduced protein sequence length is probably 807bp. The homology of ¢cDNA sequences of 14 fish serum
transferrins was compared. Their homology is between 30% and 80%. The result shows that Cyprinidae fish (such
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as Carassius auratus, C. gibedio, CGprinus carpio, and Danio rerio) has very close relative relationship. Their
homology is more than 50% . At the same time, phylogenetic evolution was also analyzed. The evolutional
conservatism and amino acid sequence homology of fish serum transferrins were confirmed. DNA Club, DNAman
v4.0, DNA Tool v5. 1 and BLAST v2. 0 were adopted in the process of nucleotide sequence analysis. The
nucleotide sequence analysis offers even more direct evidence for the hypothesis that recent trangferrin is from
original trandferrin banding single iron site, deriving from common ancestor of 5% 10’ year ago and forming many
branches of homology transferrins and homology analogs in different animals and different cells or tissues during a
long evolutional process. Furthermore, the analogy of transferrin structure and function from different resources are

based on the analogy of transferrin genes.
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(Tf 1 10kb ( P8: 5" - CGCGTTTCTTCGTCTACGTTACCG- 3°
), DNA Club ,
[3-9] cDNA,
NCBI GenBark 1.4 PCR
cDNA ¢cDNA 1 \
, \ NIPPON FERROFLU IDICS PCR
Pl P4 PCR :
96 ‘C4min; 9% C Imin; 60 Clmin;
72 C 2min; 35 72°C
! 10min, 4°C DNA \
1.1 P2 P3,PCR
, 0.1% (DEPC) 1.5 DNA
1.5% ,
300g DNA Tadder IT[ ), 1
( Carassius auratus ) R s 1 x TAE, 40mA, 1h DNA /
50~ 100mg \ 0. 1% DEPC ( )
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T4DNA ,4C cDNA 600bp
M 109 , 100Hgs mL™ ' 1200bp ¢DNA
IPTG  X- Gal LB , 866bp RACE
DNA , DNA 5 (787hp)
3 (1081bp) DNA,
1.7 RACE 5 3 cDNA
“5 /3 RACE 7 Roche cDNA 2444 bp, DNA
PCR dDNA 3 1506.6 kDa ACGT 731
( PsS P63 ( P7  P8), 519 579 615, 0% 20% 4%
PCR DNA 5/3RACE ) 25% 807 (
“5 /3 RACE 7 , cDNA 1)
1.6 2.2 12
1.8 1 10kb
cDNA GenBank ( ),
. BLAST , 2. 5kb
DNA Club DNAman v4. 0 ,
DNA Tool v5.1 BLAST v2.0 [5- 9] i
2 ’ CDNA
14
2.1 cDNA 1 1 , DNA
[ 1,10, 11]
’ cDNA 30% ~ 80%
cDNA
600bp 200bp
1 14 cDNA
Tab.1 Comparison of homology of cDNA sequences of 14 fish serum transferrins
1 2 3 4 5 6 7 8 *9 * 10 * 11 12 13 14
1
2 80
3 76 90
4 60 73 73
5 46 51 51 50
6 44 55 53 51 65
7 33 36 34 34 31 35
8 36 37 35 34 3 34 38
*9 41 56 56 4 (& 65 32 35
*10 47 51 50 51 67 62 34 36 79
* 11 43 34 54 52 36 36 35 34 34 35
12 47 53 37 36 65 67 35 36 60 63 3
13 38 38 34 36 39 50 33 35 35 43 38 33
14 46 56 56 57 7l 70 33 33 74 72 ® 38 35
(D: 1 5 2. ;3 s 4. ;5. ; 6. 3 7. ; 8. ; 9. ;5 10. s 11 ;
12 ; 13 s 14, ;(2) cDNA cDNA G enBank s (3)*
Notes: (1): L Carassius awaus; 2 Carassius gibelio; 3. Cyprinus aurpio; 4. Danio rerio; 5. Onyzias latipes; 6. Oncwrhynchus kisutch; 7.

Onawrhynchus tshawytscha; 8. Platichthys flesus; 9. Pardlichthys olivaceus; 10 Pardlichthys olivaceus; 11.

Paralichthys olivaceus ; 12. Melanogrammus

aeglfinus; 13. Salmo trutta; 14. Ammodytes marinus; (2) Sequences of other tranderrin ¢cDNAs are from the Database of GenBank except for cDNA

sequence of crucian carp cloned in the laboratory; (3) The three fishes, Japanese flounder, Bastard halibut and left eye flounder, marked by *

are the

different subspecies, or varieties hough they share the same Latin names. The, detailed names were not mentioned in references
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AGCCTCTCCTCCTCTTGGCACTGCTCTAATATGACCATCATGTCTTGCCGCTGCGTCTCG
S W

S S 8 C N M M S
TGgTTEngT%?CTCTCTGTGGCACTGCCCTCAGCCAGTGCTCAAAAAGTCAAATGGTGT
A L P

S A s A Q K V K W C
GTGAAGTCTCAGCAGCTGCATAAACCTGCCAACACCTTGCCACCAAATCACCAGAGCTTC
S

L P N H Q
T%?TCTTATACAGACCTGAAAGACTGCGGCATCTCCCTGAGTFCATGTCAAGCATCAAGA
S Y T D L 5

L S & Q
AATGGTGATACAGATGCTATCACTGTAGGTGCAGACCATGTTTATCAGGCTGGACTCATA
N G b T DA I T V GA DH UV Y Q A G L I
AATTATGGCCTCCGTCCTATCATTGCCGAGAATAATAAAGCTGTATGTTCTTATGCTGTG

N Y G L R P I I A E N N v C

S A
GCTTTGGTCAAGAGAGACACAGACTTCAGCATCAACGATCTCAAAGGAAAGACTTCATGC

D L K G K T
CACAGTTGTTATCAAA%FCCTCAGGCTGGTGAAGCAGATGCCGAAGACTGGTTGCACAAA
C A D E

A L H K
ACAAGATTCCCTGGGAGGGTATTGATGAGAAAGCAGTGTACCCAAACC;GTGTCAAGCTT

R F P Q Q L
GCCAGGGTGACTGCAGCTGCTCAGACAGTGAAAATCGCATGCTCCCGGLCGCCATGGCCG
vV T A A A Q T C P

A R K
CGGGATTTGCAGGCTGGAACATTCCCATTGGAAGACTGGTTGCACAAAATAAGATTCTCT

D D W L R S
GGGATGGTCCTGATGACATGCCTCTTGAAAAGGCTGTGTCACAATTCTTTTCAAGCAGTT
G M L K R L C H N S Q v
GCATTCCTGGAATATCGAAAGCACTGTACCCAAACCTGTGTCAAGCTTGCCAGGGTGACT
A F L E Y R K H C T Q T C VvV K L A R V T
GCAGCTGCTCAGACAGGGAAAAGTACTCTGGTGATGGAGGAGCCTTCCAGTGCTTGTAAA
A A A Q T G K S T L, VM E E P § S A C K
GTGGTCATGGACAAGTTGCCTTTATGTGTTATGATGARATCCCACCGAGCGAGAGGCAGG
v vwM D K L P L CV MM K S8 HR A R G R
ACTATCAGCTGTTGTGCATATATGGCAGCAGGAAAAGCATTGAGGAGTACAAGGACTGCT
T 1 §$s ¢ C A Y M A A G K A L R 8§ T R T A

ACCTCCTCAAAGAGCTTCACCATGCTGTGTTCAGTCGCAAGGATGCTGATTCAGAGCAGA
T S 8§ K s F T M C 85 V A R M I 5 R

Q
TTTATAAAGTCCTTAAACAGATTCCGGATTCAGATCTTTTCTCTTCTGCTGCTTTTGGCG
F I K 8 L N R F R I Q I F 8§ L L L L A
GAAAGGACCTGTTGTTCTCAGACTCTATATCTGATCTGTTGGAGCTTCCCAAGATCATGG

cC C Q Y L I W F P R S W
ACTCCTTCCTCTACCAGAGAGAAGATTATTATGAAGCCATGCGTGCCCTTAGAGCTGGGA
ACCCACCAGCTCCACCTCAAGACGGTAAAA%%GAAT&ETé;AgEATTGGCCATGCAé%GC
AAEA&%AGTGTGACAG%TT&CAGATTC8§CATATGGAGTGCCGAAGGGCATCA%%T&%GG
AAGAGTGé;TCCAGAAXATgATGCGCAA%GAAGCAG:%Gé%ATGGgAGTGGATGGAGGAA
TCAC;;GTGCGGCCGCCTGgAG%TCGACCATATé&GAGAGCTCCCAACGCGTTGGATGCA

CAAACATGTGTGAACTGTGTAAAGGCAGTGAGAAGGCAGTGGGAGATGACAGCAAGTGCA
Q T € VvV N ¢ vV K A V R R Q W E M T A S A
AAGCCTCTTCTGAAGAAAGATATTATGGCTATGATGGGGCTTTCAGGTGTCTTGCAGAAA

K P L L X K b I M A MMSGIUL S G V L Q
AAACTGGTGAAGTTGCTTTCATgAAgCACAATATTGTTGGGGATTACACTGATGGTAAAG
vV K L G I
GACCAGCGTGGGCTAAGGATCTGTAGTCAGAAGATTTTGAACTGTTCTGTCCAGAATTAC
Q R G L R I €C S Q K I L N C S V Q N Y
CAGAGACAACAGCATGCCTCTTGTGAAGGCTGTGTCACAATTCTTTTCAAGCAGTTGCAT
Q R H A 8 C E G C Vv T I L F K Q L H
TCCGGAATATCTAAACACACTGATTTAAATGGTAGATGTAATCTTGCCAAAGTGCCAGCT

K L N G R C N L A A
CATGCTGTGATCACCCGAGAAGATGCACGGAAAGACGTGGTGAAGGTTCTGAAGGAGGCT
H A VvV I T E D A vV Vv K L K E A

CAAGCCAATACAGATTTTCAAGACAAGCTGTTCAAGTCAGAGGGTGAAAGAAACAGGGGA
A N T D F Q D K L F K S E G E R N R G
AATTCTCTGATTCCACTAAACGTGGACAATGCTTCAGGAGATTACTCAACGTTTAAGGAA
I P L N V S G Y S T F K

S L
TTCCTGACACAAAAGTACATTGACATGATTGAAAAGACCTACATGACTGGCAAGGGGTCA

. Q I D K T Y M T G K G S
TTAAACCAGATCTGGTCAAGGCATGCACAATGTAAATTTGTATTTGTTAGTCGAGTTCCC
L N Q I W S R H A Q C K F V F V § R V P
GTGCAATCTCGACGCGCAAAGAAGCAGATGCCAATAAAATTTTGTGCCATTGAGCTTTAT

Q I K F C A I E L Y
CTTGCATGTTTCGGACAAATAAGAATCTACATTTCTGAATCACTCTACTTAATCAAATTA

Q L
AGGACCAGACAGGCGGCAACTCCTGGGAAAGTTACCAGCATGAGGAAAACACAATGTTCA
T R OOA AT P G K V T s M R K Q C s
TGTTATGCAGCAGTTTTCATATCTTATTATCAAATTCAAATCTATGATGATCAAACTGTT
C Y A vV F I S Q I O I Y D Q T V
CACACGCATGAAGTTACAATGTGTTCGAGTTTCTGTTTATTATACCACAAGGGTTGTGAT
F

H C L. L. Y H K G C D
CAACCTGTGTATATAAAATT
Q P V Y I K

1 cDNA
Sequence of serum transferrin cDNA of crucian carp and deduced protein sequence
P5 P6 P1 P2 P3 P4 P8  P7)
The parts with underdines from the top to the bottom of

the sequence are primer P5, P6, P1, P2, P3, P4, P8 and P7, regpectively
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H# (Oryzias latipes)
#8 (Amodytes marinus)
F&F (Paralichthys olivaceus)
K V¥ (P. olivaceus)
KRS8 (Oncorhynchus kisutch)
PELRAT (Melanogramms aeglefunus)
ﬁﬂl(Caraésius auratus)
0 (C. gibelio)
8 (Cyprinus carpio)
—— P8 (Danio rerio)
W84 (Salmo trutta)
HAHE (P. ol ivaceus)
KSR RS (0. tshawytscha)
Di#% (Platichthys flesus)

2 14
Fig.2 Phylogenetic tree based on ¢DNA sequences of

14 fish serum transfermrins
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