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TRV BRE L RIE (apoA-l, apoA-ll, apoA-IV, apoE 72 Y) IEEME S VN7 ETHY,
FICAFIE L B TAR S, BRRICBT EEREICBWTEERFEFZRIZLTVD, B
TE, apoA-l BEFIZOWVWTIE, WABHTIZ1 2, AETR2 YHFETLIHDOLEZILN
TW5, AFIZETH, AR AIEEREOEEZ L 6570, apoA-l, apo-14kDa,
BLO D apoA-l 77 2 U —#I=TF (apolA-l 1~11) ZHBEEL, TOEEZHLGIL
7z

BONETRTOBEBTFIE, 4 00X Y U THEREND LVHSFHEEMT RY RKEZ 1
7 EBIEBOREMER LTV, apoA-l BT 27 v —211 3595 bp, apo-14kDa &in¥ 7 v —
1% 2419 bp Th o 7o apo-14kDa [XMiEF TILHDL L#EE LTV 54 B b c5E2 & cDNA
ORERH % b L T FELRFEBEZER LI 25, TV OBV RLESNZHE SR E
OEIEZH S b DD apoAll THDHZ LWRENT, RIS FELCREMCE-T, 56
A7z 11 B D apolA-l BIEF D 5 B 5 DEFBRICEETT —F X — A STV 5 28kDa-1
cDNA B (LDL ICRWHEN S 28kDa 7RI RFZ V7 Baw 2— FLTHD) [ZANHDT
HHN, MIZENDS LIZRRIBEET T LRI NT,

apolA-110 #E{EF 7 10— /1% 3232 bp, apolA-I1~8 BL T 11 D7 v — 1% 1280~1441 bp
OHEFETHY, 4 2DTH Y v ELETEATOE, apolA-19 DHE 4 =Y VHERTETH
o7, apolA-l BIEFDTr YA v b U BRI, GT-AG BIICIZERE> Tz, apolA-Il
~T DAY Y1 DRT T A AZFENMNITAG) TIEZR S (AC)TH -7z, apolA-I1~3, 7, 8
DRREAZ V7B 23T T2/ BEETHY, apolA-14~6 Tid 239 7&E, apolA-I10 i 255
715 apolA-I11 13195 BE TH o7, VLDL D 23kDa 7R U RF X7 EH TH S apolA-I11
i, FREY apolA-110 & V0 B L 65%DEPMEER Uiz, TS TTO apolA-l T X
JBEENIY, 7 I BRSOBAMEIZEI L T apoA-l, apoA-IVapoE & HEDEERIREEH
LT,
7211, apolA-ll X, apoA-l 77 I U—DA L N—REOKRVIELES] 7, 8, 9 ZRNT
Wi, E7, £TO apolAl 7 u—r OEET I/ BEANL, 17TBREDVITTNRTFFE
SBREDT 1 _RFF FOFEE R LTV,

AFRICBWTHEARYFELLEBESh AT RY RE VAT ERBIEF apolA-11~11 1,
apoA-IV, apoE XV, apoA- iZiE<, apolA-14~6, 8, 10, 11 IIHF apolAl BEFTH D
ZEnREh,
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Structural Studies on Novel Apolipoproteins Found in the Plasma of Japanese Eel, Anguilla
B B |japonica
(VT XMEROFH AT RY REZ R 7 G FRICET D)

Apolipoproteins (apo) such as apoA-I, apoA-II, apoA-IV, and apoE are lipid binding proteins synthesized
mainly in liver and intestine and play an important role in the transfer lipids through the circulatory system. To
investigate the mechanism of lipid transport in fish, I have isolated apod-I, apo-14kDa and 11 genes of apoA-I
family, apold-I (apoA-I isoform) 1-11, from Japanese eel by the PCR amplification and elucidated their
genomic structure. Each of the genes obtained consisted of 4 exons separated by 3 introns, which is a property
characteristic of most vertebrate apolipoprotein genes. Apo4-I gene is 3595 bp long whereas apo-14 kDa gene
is 2419 bp long. Currently only one type of apoA-I gene was annotated in the mammalian genome whereas
extensive search in fish genome datebase retrieved two types of apo4-I gene namely apoA-Ia and apoA-Ib. On
the basis of the phylogenetic analysis of fish and mammalian apo4-I gene and the conserved gene synteny with
the chicken apod-I on chromosome 24, fish apod-Ia and apod-Ib might be the duplicates resulting from a
whole genome duplication event early in the ray-finned fish lineage some 230-400 million years ago. Although
apolipoprotein with molecular weight 14 kDa (apo-14 kDa) is associated with fish plasma high density
lipoproteins (HDLs), it remains to be determined whether apo-14 kDa is the homologue of mammalian apoA-IL.
We have obtained the full cDNA and genomic DNA sequences of Japanese eel and full cDNA sequences of
rainbow trout that encode apo-14 kDa. Fish apo-14 kDa lacks propeptide and contains more internal repeats
than mammalian apoA-II. Nevertheless, phylogenetic analysis allowed fish apo-14 kDa to be the homologue of
mammalian apoA-II. Some genes of apold4-I corresponded to 28kDa-1 cDNA which had already been deposited
into the database and encoded an apolipoprotein with molecular weight of 28kDa in the LDL, whereas others
seemed to be the novel genes. ApoId-110 had a total length of 3232 bp, whereas other genes except for apol4-19
ranged from 1280 to 1441 bp. The sequences of apold-Is at the exon-intron junctions were mostly consistent
with the consensus sequence (GT/AG) at exon-intron boundaries, whereas the sequences of 3’ splice acceptor in
intron 1 of apol4-I1-7 were (AC) but not (AG). The deduced amino acid sequences of all apoIA-Is contained a
putative signal peptide and a propeptide of 17 and 5 amino acid residues, respectively. The mature proteins of
apolA-I1-3, 7, and 8 consisted of 237 amino acids, whereas those of apolA-I4-6 composed of 239 amino acids.
The mature apoIA-I10 sequence showed 65% identity to amino acid sequence of apolA-I11 which was
associated with an apolipoprotein with molecular weight of 23 kDa in the VLDL. All these mature apoiA-1
sequences satisfied the common structural features depicted for the exchangeable apolipoproteins such as
apoA-I, apoA-TV, and apoE but apolA-I11 lacked internal repeats 7, 8, and 9 when compared with other
members of apoA-I family. Phylogenetic analysis showed that these novel apolA-Is isolated from Japanese eel
were much closer to apoA-I than apoA-IV and apoE, suggesting new members of apoA-I family.
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& H (Structural Studies on Novel Apolipoproteins
Found in the Plasma of Japanese Eel, Anguilla japonica)

AHEL, VFFXMBEFPOTRIBRE AT EOSFRICET IO THD, 7RI KXF
37 & (apoA-l, apoA-II, apoA-IV, apoE 2 ¥) IZEEBERAE X I/ ETHY, EICiFiE
EBHTEREN, BRRACKBIIFEERECBVIEEARBREEZEZLTCVWS, BIE,
apoA T EETI OV TIE, MABMH TIE 12, AETH 2 OFETHHOLBEXL LA TV S,
AR TIE, BECRBITIEEREOBEL L5 DIT, apoA-l, apo-14kDa, B LV
11180 apoA- 177 2 Y —#EF (apolA-11~11) ZHBEL, ZOHEEH LT LT,

RONTETRTOELBETIX, 4 DOZFY U THBREND LWV EHEEY T HEY Bx o8
JHRLBORKBER L TV, apoA-1 #EEF 7 2 — 13 3595 bp, apo-14kDa EiEzF 2 1 —
YL 2419bp TH o7, apo-14kDa IMFEF TIX HDL L AL TWVWE R, BohirRm2E
cDNA DIEEEFNZ S LI FEMREBEERLEL S, TVEL OBV IELRS &
DREDHEITIDSHDD apoA-Il THHZ EBFRENE, ABICH FEILRFESICL - T,
"oN 11 O apolA-l BEFOI L 5 DHRECEETF —F_R—ARBBESHL TS
28kDa-I ¢cDNA# (LDLIRWHEIN S 28kDa 7RI RZ L R BExa— RFLTW3) I
MNLDTHDLHR, hizZh b LXRRIEBEFTHDZ ENRENE,
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apoIA-T10 =+ 7 v — 213 3232 bp, apolA-I1~8 B L 11D 7 v —1 1% 1280~ 1441 bp
DEHEATHY, 420ZF Y 2L TEATVE, apolA-I9 DAREL4TF VL BRRELTH
27. apolA- I BIEFDOT I V-4 buvERIZ, GT-AG iz Lii}i‘ﬁé?’(b\fzzo apolA-I1
~NTDA L IR LIDAT T A AREFHAITAG) TIZR(AC)TH -7, apolA-I1~3, 7,
8 DERFATZ AU BIL23TT IV BEETHY, apolA-I14~6 TiX 239 B, apolA-I10 iX
255 7 £, apolA-I11 1% 195 BETH -7/, VLDL H® 23kDa T RY KEZ L <2 B TH 3
apolA-I11 I, iR % apolA-110 # /37 B & 65%DELMEEZ R Lz, 2h b T T D apolA-I
AT I 7 BESNE, 7 I/ BAISOBRAMEICE LT apoA-I, apoA-IV,apoE & B HEs
RREBERE LTV, 27201, apolA-I111E, apoA-I 77 I U —D A L A— RV K L
BF 7, 8, 9ZRWVWT W, £/, 2T D apolA- 17 u—C DERET I/ BEFIX, 17TEBE
DYIFARTF KL SREDT 0T F FOBEER LTV,

ARRCBOTHERYF XN MBESNET RY RZ 7 BRET apolA-I1~11 i3,
apoA-IV, apoE £ Y, apoA-TiZii<, apolA-14~6, 8, 10, 113 # apolA-l BT TH
5L BRENTE,

BEDL S, RBER, VFXORKEEERBERBH 5T RY BF U RIKITHONT,
VIXICRBNCE 0N FREBFET A LEZEBEF LA TRLEMES D LDOTH S
&Rl S e,




(L EE 9 F %K)

No. 1
KERREROES
FAHRFEE Malay Choudhury
B Z
Bk IR K Bz WE MR
Bl BEIR B K% Bz ElE BHS
#EZEH |BIE BBk K& Bz B ZEit
Al & EIREB K iR 'R #BE
BlE BRBX®E HEH 1% Y
EEWNE
EHEEH B k234 7H 50
BBy (BUObOXOTHE - &,) CBX T

FEKVBIEIZX, FR23ETASHOABEESICB VT, S BEEHICH L TEA
HEMXOAFICOVWTHALZRD, BEFEICOVWTRHBZ21To %, EEMICITEHE
DESREBREER2EN, WP b BETXA2EZE 3B LR T,
UEDFERNG, BEZERIHBEENEL KER) ORMES TR CSLELR SO
DR NIHBREETHLEAD=,




No. 2

EALEHEE Malay Choudhury
K %4

[ER 1]

ApoA-TiT, RETRCDEBENOHWEINB DM,

[EZ 1]

—REVICRE TIZ, ApoA-IDSO%IIFFI IS, BV 020%ITB LY HWEsh 5, B
B CTRECEB,PLSWMEN D,

(&M 2]
ATAF (18%FH) HDONo.1& No.2iZfMEEKT 2 DD,
[E% 2]

IZTIEH2EDOTYFH (No.l, No.2) L0HEBEBEZHFABMLTWVWABEDOT, RLEHLDSD
S-PAGED # & %#No.1, No.2: R L7,

[ERI 3]

HDL2 & HDL3®DSDS-PAGEIZB W T, 2BEO a7 40— A BREINT B, AMCvF
XFDO2ODOBEBETERIANAVEFRAELNZDIZIESI WS bt h,

[[E%Z 3]

V7 ¥ No.1TiZ28kDad N> FBR R bH, 7 F F¥No.2TiE28kDad fth iz 26kDad /<
YEBRLN, LU, VFEN2D 2 OD X 7 ONKET I 7 BBEF1X28kD
a(ApoA-DEFUThoTe, MEBEPSLORABMICIEF R/ EHBEERE AL TV
bR PDLoTRBPECTZODN, HDH VI, RNAXTSA v 70EVIED LD
EEZ DN,

[ER 4]

LDLEHDLOBE P H28kDad 7 RIURZ U RI7BRELNTVWER, MEIXACY
D D>,

[[EZ 4]

EO5HFETHD, DFEBRFLEVIEITTH B,

[E/ 5]

TNENDTRYRE L RIBDT
AL

[EI% 5]

T, BELVT7RYREZ ORI B %2HAB L TSDS-PAGEKE 21, NKB7 I /B
BAZRE L, TRNEVPCRTY T4~ —%2RHLTEN T OFFEcDNAZ HEE L
oo SHICMERDNALY 7/ ADNAZ BB L, HEBRFZHRELE,
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VLDLAIC R 67 200kDALL LD T RYRE L RIZBED 7 a— L OEELS R AT ),
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SDS-PAGEF IR ONTEZTRTOTRYRFE UV AIBTHOVWTEEFEBEON,
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apolA-I10 YA >VWTIIE L,

[Ef 8] ;
apolA-I1-9 DO DDTRYKREF LU RIBRTEVRIBEORLY FRELRED D,
[E% 8]

28kDa®D 1 2D ALY FOFRIZ9IODDTRIREZ LV RIEREERLTWEZ LTk
5, CREERKBEZRAVILIZIENOLENETEE L LAY,

[ERI9]
TRIRE AR BEORBEFHLRBEE, DD NI EOERABBICOOTHRIED S »,
[[E% 9]

EMBIREFHNRHEEEATORVS, XTI, TRV BRZLNIEBiz® L
NIEDBRME, U ANVAOBEREHESZERNFBRIATVS,

[Ef10]
apoA-I1D i 881X T H>,
[EIZ&10]

apoA-IL Rk, KL OLFRICI L AT e — A T AT L2 EERZOHX IR
TBY, apoAd IBARRE L BRI BELEHE-TWVWAE L5 F,

[E11]
FFELRERICBVT, AE TidapoA-Iad apoA-IbBEFNEN SN —TE2HRL T
W52, apolA-I1-1INR 32D SN —FEFRT B DD,
[E%&11]

7V} ¥ D apolA-I11-11i%, apoA-IVRapoETiZ 7% < apoA-TITEL TV 5 #apoA-I& ik
BERNICRRD DT, apolA-I(apoA-IDisoform) L MEDORBEY TH 5 5,

[ER1 2]

23kDa7 RV REZ LV RIBERFHFHEIZOVWTEDLSICE LB b,

[(E%1 2]

BEIPOOLBEAS DD H28kDad 7T RV BX LRI EOHEZIE N, HERS -
TObMOTRIREZ U RI7BLEUEREDORRZY, SHIZIOTRYBHE L

HiX, 3 D®internal repeat@ K\ TWB Z L NBEEHTH 5,




