43 ( ) Vol 43 Suppl
2004 6 ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jun 2004

S50 11 75 A B 1 5 B0 4T B 2 TR 5 T

jé; i’{g_ 1,2
(1. PEKZHE TR K LK ZF L/
ok Bk K KA RFT R AHEARE & FIRT, # Ak #) N 4340005
2. ARRFAGHFFIR, #4 KiX 430072)

DNA Club s . 807
, My 90 000, 43 21
1—390  390— 807 . >
(m 2
(N C ) . TY “y” . 3 (N
N,+ N; Civ Cov Gy N, G s “Y” ; N, C R,
Ry N; Cs
. Q78 LA . 0529-6579 (2004) S1-0100-05
( ransferrin, ) (203
ey .
(siderophilin) (3, \ 1
B- , Carassius auratus ¢DNA
70 000 ~ 80 000, . 6% = DNA Club
( )L 1945 , ( 1.
Tf
. Tf , 2
T 2.1 Tf
, T . Tf cDNA (2 444 bp) ,
Tf 23.8% ~69.9% T ,
; Tf 1. 807
60% , T 0% . My 90 000. (Gys) 43
IREL g . . , 21 i
. Tf Tf (0 1
Tf ; i\ . 8. 16. 18. 21. 24. 40. 69. 76.
Tf  116. 140. 143. 173. 177. 195. 227. 233. 249.
253. 279. 289. 304. 305. 330. 365. 366. 374.
. Tf 395. 448, 483. 486. 548. 556. 568. 583. 691.
: 2003~ 09— 22
“ 0487 (983094)

(,1964 ). 5 ; .E-mail: longhuaOOOO@yah(.\o. com. cn



101

VB WRNNORN D HAORON RO O S A0 RN RO O 00 G MRS Gy O O = i 1 00 = R 1=
B OO ROV O i QO NI b b D s e s o i e B S e R S R S s p

[ T o T T e S

[

CON IR NN NRI~ININ N GV Y OV = UTH U= U U1 U1 i i 2 i B s 2 (0 00 = W0 = 0O IO I 00 R ~I R0~ YR GV U= i 2 48 = () = W QO R O A b 4 RO G
o T e

ORDWOANBRRNIHOROONOBORNDO DD TN RN OUNI®
HORBFORNHOARORSHOR N OR R O N G RO

AGCCTCTCCTCCTCTTGGC%?T%FTCTAAT%?GAC%@T%?TGTCTTGCC%C%?CGTCTCG
S S
TGTTTGTCCTGCCTCTCTGTGGCACTGCCCTCAGCCAGTGCTCAAAAAGTCAAATGGTGT
C L S CLSVALUPSASAQQ C
GTGAAGTCTCAGCAGCTGCATAAACCTGCCAACACCTTGCCACCAAATCACCAGAGCTTC
V K S Q Q L H K A NTUIL PPN HOQS F
TCATCTTATACAGACCTGAAAGACTGCGGCATCTCCCTGAGTGCATGTCAAGCATCAAGA
S $ YTDULIKDC CGTISILSACO QA ATGSTR R
AATGGTGATACAGATGCTATCACTGTAGGTGCAGACCATGTTTATCAGGCTGGACTCATA
N GDTDATITVGAUDUHVY OQOAGTLTI
AATTATGGCCTCCGTCCTATCATTGCCGAGAATAATAAAGCTGTATGTTCTTATGCTGTG
I A ENNIKAVCS Y AV

N Y GL R P I
GCTTTGGTCAAGAGAGACACAGACTTCAGCATCAACGATCTCAAAGGAAAGACTTCATGC

V K D D F S DL KGK T C
CACAGTEFTTA%gA%AGCC%;CAGGgTGGTGAASCAGA%?CCGAAGACTgGTgGCACAAA
S
A%A%SATTCCC%?G%FGGGTATTGATGAGA%?GCAGTGE?CCCAAACCT%TQECAAGCTT
GCCAGGGTGACTGCAGCTGCTCAGACAGTGAAAATCGCATGCTCCCGGCCGCCATGGCCG

CGGGATTTGCAGGCEFG%A%?T%FCCATTG%&AGAQEG%FTGCACAAAATAAGATTCTCT
GGGATGGTCCTGAT%ACATGCCTCTTGAAAAGGST%?GTCACAATTCTTTTCAAGCAGTT
GCATTCCTGGAATATCGAAAGCACTGTACC%@AACCTG%?TCAAGCTTGCCAGGGTGACT

L Q

GCA%ETGCTgAg?C%FGGAAAAGTACTCTGGTGATGGAGGAGCCTT%EAGTG%TTGTAAA

GTGGTCATGGACAAGTTGCCTTTATGTGTTATGATGARAATCCCACCGAGCGAGAGGCAGG
L vV M S H R A R G R

vV VMDIKTL P M
ACTATCAGCTGTTGTGCATATATGGCAGCAGGAAAAGCATTGAGGAGTACAAGGACTGCT

T I S CCA'YMAAGKATLR RSTRTA
ACCTCCTCAAAGAGCTTCACCATGCTGTGTTCAGTCGCAAGGATGCTGATTCAGAGCAGA

T S S K s FTMULUCSVARMTLTIZQ QSR
'TTTATAAAGTCCTTAAACAGATTCCGGATTCAG?TCTTTTCTCTTCTGCTGCTTTTGGCG

F I K S L NRFRTI QI S L L L L L A
GAAAGGACCTGTTGTTCTCAGACTCTATATCTGATCTGTTGGAGCTTCCCARGATCATGG
ERTCCSQTULYULTIT CMWS S FU&PURSW
ACTCCTTCCTCTACCAGAGAGAAGATTATTATGAAGCCATGCGTGCCCTTAGAGCTGGGA
T P S S TR E K I I M P C V E L G
ACCCACCAGCTCCACCTCAAGACGGTAAAATTGAATGGTGTACCAT%FGCCATGCAGAGC

Q L L KT VKL NGV PL A Q S
AACAGAAGTGTGACAGTTTACAGATTCCTCATATGGAGEFCCGAAGGGCATCATCTGTGG

Y L
AAGAGTGCATCCAGAAAATCATGCGCAAAG%AGCA%?TGCASTGGCAGTGGATG&AGGAA
TCACTAGTGCGGCCGCCTGCAGGTCGACCAEATGGGAGAGCTCCCAACGCGEEGGATGCA
CAAACATGTGTGAA%TGTGTAAAGGCAGTGAGAAGGCA%FGﬁGAGAgFACA%EAAGTGCA

Q C R R Q

ﬁ?G%FTCT:ETGAAGAAAG%?ATTATGGCTATGATGGGGCTgTCAGGTGgCTTGCAGAAA

ﬁ%A%?GGT%?AGTT%CTgT%?TgAAGCACA?FAET%;TGGGGA%FA%?CTGATGGTAAAG

GACCAGCGTGGGCTAAGGATCTGTAGTCAGAAGATTTTGAACTGTTCTGTCCAGAATTAC

D Q RGLIRTIUCSQZ KTIILNTCSUV N Y

CAGAGACAACAGCATGCCTCTTGTGAAGGCTGTGTCACAATTCTTTTCAAGCAGTTGCAT
A S CEGCVTTIUL F K L H

Q R Q O H
TCCGGAATATCTAAACACACTGATTTAAATGGTAGATGTAATCTTGCCAAAGTGCCAGCT
S G S KHTUDILNGURU CNTILAK P A
CATGCTGTGATCACCCGAGAAGATGCACGGAAAGACGTGGTGAAGGTTCTGAAGGAGGCT
HAVITRETDARIKUDUVVEKUVILKEA
CAAGCCAATACAGATTTTCAAGACAAGCTGTTCAAGTCAGAGGGTGAAAGAAACAGGGGA
Q ANTDVF QDI KULVFKSEGETRNTR G
AATTCTCTGATTCCACTAAACGTGGACAATGCTTCAGGAGATTACTCAACGTTTAAGGAA
S L I P L NV N S G D S T F K E
TTCCTGACACAAAAGTACA%;GQCAEGATTGAAAAGACCTACAQ?A%FGgCﬁ?GGGGTCA

Q K E
TTAAAC8AGAT%?GGTCAAGGCAT%SACAAEFTAAATT%GTAT%;G%?AGTCGAGTTCCC
q;G%?AgC%gGACGCGCAAAGA%GCAGATGCCAATAAAATTTTGTGCCATTGAGCTTTAT
CTTGCATGTTTCGG%CAAATAAGAATCTACATTTCTGAATCACTCTACTTA%?CAAATTA
AGGACCAGACA%ECGGCAA%?C%TGGGAAAGTTAC%?G%ATGAGGA%?ACA%?ATGTTCA
ﬁgTgﬁTgC%SCAGTTTTCATATCTTATE?TCAAAT?FAAATST%;GéFG%Tg?AACTGTT
CACACGCATGAAGTTACAATGTGTTCGAGTTTCTGTTTATTATACCACAAGGGTTGTGAT
H T HE VT TMUC S S F CLL Y HI K GTCD
CAARCCTGTGTATATAAAATT
Q PV Y I KL
1 cDNA

Fig 1 Sequence of serum transferrin ¢cDNA of Crucian carp and deduced pwtein sequence



102 ( ) 43

A1 e T8 &A AR AR HT
Tah 1  Analysis of amino acid residues of

Crucian carp Tf sequence

AAla 65 8.05 5.50 || NAsn 24 2.97 3.0l
CCys 43 5.33 4.95| PPo 29 3.59 3.17

DAsp 27 3.35 3.42| QG 47 582 653

EGlu 24 2.97 3.36 || RArg 50 6.20 828 ! 202 404 606 807
FPhe 24 2.97 3.77 | SSer 76 9.42 7.59

GGy 33 4.09 2.35| TThe 50 6.20 5. 66 2 T

H His 2 2.73 3.24 || L 1eu 78 9.67 9.72 Fig 2 Hydrophobicity distribution cuwve of protein
[lle 40 4.96 4.9 || VVd 51 632 5.68 2D studure of cucian carp T

Klys 62 7.68 8.6l | WTp 13 L61 252

LLei 78 9.67 9.72 | YTyr 23 2.85 3.9% 10

MMET 26 3.22 3.69
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[ 1] PARK I, SCHAEFFER E, SIDOLI A, et a. Organization of
the human transferrin gene: Direct evidence that it orginated
by gene duplication | J] . Proc Natl Acad Sci USA, 1985, 82
3149.

[2] PETROPOULOS I, CORINNE A G, ZAKIN M M. Char-
acterization of the active part of the human trandemwin gene
erhancer and purfication of two liver nuclear factors interacting
with the TGI'TTGC motif present in this region [ J]. ]
Biological Chemistry, 1991,266(35): 24220— 24225.

[3 REYMW, WOLOSHUK S L, DeBOERH A, et al. Complete

nucleotide secuence of human mammary gland lactoferrin | J]

[ 10

[ 1]

[12

[ 13]

[ 14

[ 15

[19

[17

[ 1§

[19

[ 20

[21]

[22

[.23

Nuc Acids Res, 1990, 18; 5288.

WILLIAMS J. The evolution of transfernin [ J] . Trends Bio-
chem Sd, 1982,7: 394— 397.

YANG F. Human transferrin: ¢DNA chancterization and chro-
mosomal localization| J] . Proc Natl Acad Sci USA, 1984, 8.
2752— 2756.

ZAKIN M M. Regulation of transferin gene expression [ J].
FASEB J, 1992, 6. 3252— 3258.

BAIDWIN D A. 'The Biochemistry and physiology of irwn,
Section I: Structure and function of transferwrins| M] . New
York: Elsevier Science Publishing Co Inc, 1982 57— 65.
BAIDWIN G S. Comparison of tmansferrin sequences from
different species [ J]] . Comp Biochem Physiol, 1993, 106B
(1): 203—218.

BOISSIER F, CORINNE A G, SCHAFFFER E, e a. The
enhancer of the human transferin gene is organized in two
stiuctural and functional domains [ J] . J Biological Chemistry,
1991, 266( 15). 9822— 9818.

BROCK J H. Transferrins, Metalloproteins [ M] . HongKong:
Machillan Press, 1985; 183.

FLETCHER J, HUEHNS E R. Function of trandemin [ J] .
Nature, 1968, 218: 1211.

JAMIESON A. A sewey of transfernin in 87 teleostean species
[J]. Anim Genetic, 1990,21. 295— 301.

MacGILLIVERAY RT A, MENDEZO E, SHEWALE J G, et
al. The primary structure of human serum transfemin, the
structure of seven cyanogen bromide fragments and the
assembly of the complete stucture [J] . J Biol Chem, 1983,
258(6): 3543.

SPIK G. The biochemistry and physiology of in, section I
structure and function of transferrins [ M] . New York:

Elsevier Science Publishing Co Inc, 1982.49— 56.

2 ) .

[n. ,2001, 8 12— 14.
[]]. , 1999(9): 35
— 36.
(1. ,2001,25(2): 181— 186.
, . . (1.
,2001,21(2): 32— 39.
0. , 1988, 15(4):
270— 274.
[J. ,2000(1): 85— 88.
(. ,1998,28, 34— 4l.
(. ,2000,20( 1) : 68
— 7L



104

( ) 43
[J. ,1990,22(2) . 177— 183.
,1991,7(3): 269— 274. [327  ANDERSON B F, BAKER H M, NORRIS G E, et al
[ 24 cDNA [J- Structure of human lactoferrin;  Crystallographic structure
( ), 2003, 42( ): 231— analysis and refinement at 2 8 A resolution [ J] . J Mol Biol,
234. 1989, 209. 711—734.
[25 MacGILLIVRAY RT A, BREW K. Siructure and evolution of [33]  ANDERSON B F. Siructure of human lactoferin at 3 2 A
seum transferrin, protein of iron metabolism| M] . New York, resolution [ J] . Proc Natl Acad Sci USA, 1987, 84: 1769.
San Francisco, London; Grune and Stratton, 1977; 133. [ 34 Bailey S, Evans R W, Gamatt R C, et al. Molecular
[26 R , R structure of serum transferrin at 3. 3 A resolution [ J].
V. [J. Biochemistry, 1988, 27. 5804—5812.
, 1990, 22( 3). 257— 262. [35 BEZKOROVAINY A. Comparative study of metal-free, iron-
[27] s , s saturated and sialic acid free tmansfernns [ J] . Biochim
[/ , 1987,19(4). 322 Biophys Acta, 1966, 127. 535.
—327. [30 CHASTEEN N D. The identification of the probable locus of
[ 2§ s , iron and anion binding in the transerrin [ J] . Trends Biochem
— Sci, 1983,8. 272.
[J. ,1988,4 [37 COX L A, ADRIAN G S. Posttranscriptional regulation of
(4): 289— 295. chimeric human transfernin genes by iron[ J] . Biochemistry,
[29 , . , 1993, 32; 4738—4745.
— [ 38] DAVIS B, BENSON. The stability constants of the iron-
[J. , 1988, 4(3): 244— transfernin complex[ J] . Biochem Biophys Res Comm, 1962,
251. 8 56.
[ 30 ROSSENEUMOTREFF M Y. Size and shape determination of [ 39 s ,
apo-transfernin and transfernin monomers [ J| . Biopolymers, [J-
1971, 10. 1037. ,1987,19(4). 333.
[3]] , , ( Brunchiogoma | 40] ,
belcheri)“ 7 — [J. , 1996, 28(4): 352
[n. — 357.

Deduced Sequence Analysis and Space Structure Forecast of
Serum Transferrin in Carassius auratus

LONG Hua"’

(1.Key Laboratory of Freshwater Fish Gemplasm Resources & Biotechnology, Minisiry of Agriculture,
Yangize River Fisheries Institute, Chinese A cademy of Fisheries Sciences, Jingzhou 434000, China;
2.The Laboratory of Animal Development and Heredity, Wuhan University, Wuhan 430072, China)

Abstract: The protein sequence of crucian carp serum transferrin was deduced and analyzed by DNA Club. The deduced
pwtein has 807 amino acid residues and its MW is about 90 000. 21 disulfide bonds would be composed by 43 cysteines.
The analysis of hydrophobicity and second level structure probability shows that there are two gratly similar domains

located at 1— 390 and 390—807 areas respectively. The distribution areas of coil and helix structures focus on two above

areas respectively. They locate at the same two domains with greatly similar structures. The results confim that

transferrin is composed of two domains (N domain and C domain) with higher homology. The third level structure of
transferrin appears a “V” letter shape while each domain is divided into 3 small structures (viz. N1, N2, N3 and Cl,

C2, C3). The two saccharide goups locate at N1 and C1 areas and appear a “Y” letter shape respectively. The iron

chains locate at N2 and C2 areas respectively. R1 and R2 (receptors’ tying situses) locate at N3 and C3 areas

respectively .

Key words: Carassius auratus; transferring  sequence analysis;  space structure



