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ABSTRACT

This study was taken to isolate transferrin fractions from the sera of tilapia(Oreochromis ni-
loticus) by physico-chemical analyses such as the rivanol precipitation, iron-staining method,
SDS-polyacrylamide gel electrophoresis and *FeCl, autoradiography, and to calculate gene fre-
quencies by using Hardy-Weinberg Law.

The results obtained in this experiment were summarized as follow :

1. The transferrin fraction is composed of several components possessing relative lower

clectrophoretic mobilities and higher molecular sizes than the albumin components.

2. When different staining method was compared with transferrin in band, it was not

found difference.

3. It was concluded that the optimun ratio of rivanol to serum was 2 . 1 and this ratio

was used in all further fractionation.

4. The molecular weight of transferrin component was about 70,000 +2,000.

- Tilapia transferrin fractionations were found to be polymorphic.

6. There transferrin variants(A, B and C) have been found in tilapia(Oreochromis niloticus)
and Tf types were assumed to be controlled by three codominant alleles Tf A, Tf B
and Tf C. Six different phenotypes can be theoretically expected Tf AA, Tf AB, Tf
AC, Tf BB, Tf BC, and Tf CC. Only five types of these were observed and Tf CC
types(homozygotes) was not found.

7. The frequencies of the three allele Tf A, Tf B and Tf C were 0.795, 0.15 and 0.055
respectively.
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Transferrin®] B HiHS B3l & HREANA FESL AT dlapia®t B Gocttingen KB
Broll A fEo] #EFRY Tilapia nilotica 12) 3L SEETF S5 (gene frequency) 9 SBIETFEY SR (genetic
frequency) & FHE3L7] 81 100 vHElE BB E FIASIHTH

2. A%¥ H BA

Actylamide(Sigma, US.A), N, N-methlenebisacrylamide(Sigma, U.S.A), SDS(Sigma, US.A),
Trizma base & HCI, TEMED, Ammonium pcrsulfatc(junsci Chem. Co,, _]apan), Glycinc(_]unsei
Chem. Co., Japan) & ERIKENA AgEo 2 FASHAL, centrifuge(Kubota K/R 600 Co., Japan),
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¥ EEHECIL, 2-45 transferrin® VERA Zo)w, Fig4o X< BIAI7} transferring YFERA
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Fig.1. Polyacrylamide-slab gel electrophoresis of serum of Oreochromis spp. A * albumin, B : transferrin, C . p-globulin
Stained with Coomassie brilliant blue R-250.

##3HA JEldth o] rivanol®] BEV} €4 E transferrin bandv ZAFE AL e
At o] F£RE BIA E w 5ES MEFH rivancl] FHlE XS 1: 28 AS & F AU
Q2.8 Pacras®} Stone(1961)©] <3 1 : 3(serum : rivanol) &) B b= £ ] W &3S} trans-
ferrin £8& YeRfSIch '

OB A S BEE transferring Fig.59 A autoradiography 2 WD, 1~5 rivanol F 7
Hell o)A YERD Bl *FeClLE BEAAA 185HS <Y incubation A A& BRIKEISH
fERoIM *FeCl7HEAE RARE BRIKEIS ¥, agfa X-filmoll 38E L BHAIY F autoradiog-
aml 2 B HEAYD A& v Qg

3. Densitometry
Fig.6& 7B tilapia®] MIE 2 transferring BRI F amido black 10 BE FHET v
dual-wavelength spectroscanner® densitometryE EHEEH Zolch
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Fig.4 Polyacrylamide-slab gel electrophoresis of tilapia scrum transferrin phenotypes. Samples were prepared

by rivanol-precipitation method. Stained with Comassic BB R-250. A © albumin, B ° transferrin.

Table 1. Gene frequencies of transferrin types in Greschromis spp.

Gene frequencies

Numbers of animals
Tf A T B Tf C

100 0.795 0.15 0.055

Table 2. A chi-square test for goodness of fit by the Hardy-Weinberg Low of transferrin phenotypes in
Oreachromis spp.

Number of animals

Phenotypes Observed Expected
Tf AA 66 63.2
Tf AB 17 23.85
Tf AC 10 8.745
Tf BB 6 2.25
Tf BC 1 1.65
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Fig.5 Polyacrylamide gel clectrophoresis of each tilapia transferrin with tivanol-precipitation(1-5), mixture of
sera and PFeCl, (6-19) and its autoradiography with FeCl. To 25ul of the serum was added 10yl of
¥FeCl, solution with activity of 0.1)Ci, cortesponding to 0.003ug. After incubation the mixture was
subjected to electrophoresis, and the gels were exposed to agfa medical X-ray films for 3 weeks. Arrow

is transferrin fraction.

L)

& HBRE rivanollkJ&EE, iron-staining method, SDS-polyacrylamide gel electrophoresis 18] 3L
*FeCl, sutoradiography S FIFAS} tilapia( Oreochromis niloticus) MIE S Z K€l transferrinS 77 Hf
BR8], Hardy-Weinberg ¥ERI-S FIFSH BET AE BEHETH HES #HESY) 53
o RAEsIA

A BHRAA 207 R =7 2o

1. Tilapia®] transferrin- albumin B0} ABEi o 2 =3 BREBES & HFEY A7E
7HR 3, globulin Rths W& BRAEBES L 5 FES Yt

2. Pfa S 2818t tansferrin®] band S HELSIAS ), e £RE BRIA 23
1=

3. Rivanol ¥ M{ES) KRS 2 :10] 7HF BARNI, ZE H#lol o HES FIAIAC

4. Transferrin® 4 FES % 70,000+2,0008 YER AT

5. Transferrin®] MY £HBIBS JepAct

6. 3{89] transferrin BRI(AB 2231 O)7F BRAJ L, TAIL @] kA B HIDEH
F(Tf A, T B 233 Tf Ol o3 =, o) nrgest RBAE(TE AA, Tf AB, Tf AC,
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Fig.2 Identification of transferrin by iron-staining after polyacrylamide slab gel electrophoresis of serum of
Oreachromis spp. A . transfersin

4. Transferrn®] 5 F& HE

Fig.7¢ll Vel Hke} 20] standard markerE FIFE 10% SDS-polyacrylamide gel2 ERIKEN T
BREX HFEY A71E &% 48,000+2,000% 70,000+2,0002.2 YEIGE d], o)l AR
Tf 5 T8 3717} 90,0000)2H 3L #|EE S Bezkorovainy9t Refelson(1964) Btk #A BA
EFxtaL, 68,0000 83 #4553 Charlwood(1963) 9} QO] transferrin®) ¥A}3Fo] 70,0000] 2} B
3 Valenta e 4/.(1966) 3 o} FAFSHAL VEbRTE

Palmor®} Sutron(1971)2 California hagfish transferrin® 7-FEo] B 44,0000 FIEE K
ol Asien er a/(1972)2 ZE oA o7t HES FIMSHY 75,000-80,0009) #tE 7H8
o eI
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PRE E MES rivanol 2 TRIBAIZ 3, KA S w3l B3l BEKES EE HE
polyacrylamide gel BHRIKEIONA] 3{HS] Tf BREHEE BHEI O MmiEY BREET SEIE
w2t Figsoll $#2gh uhel zho] BEIEZ} 71Y WE IO 2 A, B CE Fdhn, 1o ¥ kB
& %% AA, AB, AC, BB, BCA #lo g /3=t

Fig.8% A BRI rivanol L] 28l UoAR transferrin .8 YEMG L, 71 & F7)
8} band 2 HRIEY oM, o] AL 3l WILERETFE WEsh= #E Bt WirgETYS T~
AL AR VERS wEEE e RBAQ cc Me ERRolA vEhdA gtk
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Fig.3 Polyacrylamide-slab clectrophoresis of tilapia serum transferrin phenotypes. Samples were prepared by

rivanol precipitation method. Staining with amido black 10B. 1 serum, 2-4 © transferrin(Tf)

6. Tf EEf7 9] RIET HES) BHETR HE

mE TS EET SET Table 19 R3S vke} o] Tf A BETI) 08252 7MY =&
FES JENAL, Tf B BET7) 0125, Tf CSBEF 7 00552 7H8 B S VY
123

Tf AARIO] 70fH2 HBUAEZ} 71 ¥k 3, the2 2 Tf ABRIO] 138, Tf ACEIo] of, Tf
BBEIo] 78 12]3 Tf BCElO] 1fHZ 713 @& HBEES Vehidch 9o Rs v &
BET EA7o] lolX RBA ) BlEMES BET HES Y8 #EH013 WEES Hardy-

Weinberg ERo)] HE BEEES 7to] HET MHR Table 29 #RE ulo} o] HEML
e TH(X =8.7774, df=4, p<0.01).
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Fig.6 Diagram by dual-wavelength spectropscanner and polycryl-amide slab gel clectrophoresis of serum(A)
and transferrin(B) fractions of Tilapia spp. Gel was stained with amido black 10 B.

Tf BB, Tf BC Z18]3l Tf CC)Eol A sfHe] £ Ao] BREAJN, Tf cCBL BAHA &

Qtch.
7. 3fE ] BB T Tf A, Tf B 28] Tf ¢ EE £% 0.795, 0.15 2223 0.055 1A
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Fig.7 The molecular weight of transferrin is interpolated from its relative mobility during SDS-PAGE in ver-
tical gel using the SDS-con-tinuous buffer system. The polyacrylamide gels used were concent-ration
10%. The polyacrylamide markers were 1, cytochrome C(M.W.12,400) 2, carbonic anhydrase(bovine
erythrocytes) (29,000) 3, BSA(63,000) 4, alcohol dehydrogenase(yeast) (150,000) 5, B-amylase (sweet

potato) (200,000). The arrow is transferrin fraction.
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Fig.8 Scven point five percent polyacrylamide gel clectrophoresis showing there variants of tilapia transferrin,
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