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AIM ：To clone the eDNA encoding an isoenzyme of 

mitoehondrial very—long—chin aeyl—CoA dehydro- 

genase(VLCAD)from bovine heart Xgt11 and 

Xgt 10 eDNA libraries． METHODS：The done was 

isolated with technique and 

validated by (1)the mierosequenees of the N． 

terminus and three internal proteolytic fragments 

from the purified enzyme；(2)identification of the 

acyl-CoA dehydrogenase(AD)signature sequence； 

and (3)high homology of the deduced pe州de 

sequences．as expected ， with tllo8e of rat liver 

mitochondrial VLC ． RESUUrs：The cDNA 

(2203 bp)corresponds to a～2．4．kb mRNA band 

from the same tissue 8ouree revealed by a Northern 

blotting． The deduced peptide sequence of 655 

Ri~no aeids(70 537Da)iscomposed of a 40一amino 

acid mitoehondrial leader peptide mo iety(4 346 IN) 

and a 615．amino acid peptide鸽 a mature protein 

(66 191 Da)． A comparison of the peptide 

sequenc~ in the AD fam ily shows the major 

diversity in their sigrlal sequences，suggesting a 

sLruetttral basis for their different mitochondrial 

locations The catalytic sites are al1 highly 

co nserved  among  VLCAD． Sex一251 analogous to 

and Cys-215 diver~ified to other fam ily members． 

A pseudo—consensus sequence of 1eudne zipper was 

found in the C-terminal region from Leu一568 to 

Leu-589，imp】 ng a mechanism whereby the dlmer 

of this protein is formed by zipping these leucine 

residues from the u-helixes of 2 monomers． 

CONCLUSION：The isolated d)NA done encodes 

an i8。既lzyⅡle of mimchond6al VLCAD in bovil~ heart． 

It is proposed that aw l—CoA dehydrogenases 

(AI))have evolved from a common ancestral gene 

and ac(julred their distinctive suhstrate specificlties 

in the course 。f evolution⋯ Short(sCAD)， 

medium(MCAD)，and long—thain acyl—CoA de— 

hydrogenases f LCAD ) =,3 J located in the 

mitochondrial matrix are characterized Very long— 

chain acyl CoA dehydrogenase(VLCAD J，a new 

member of the AD supeffamily，is located in the 

mitochondrial inner membrane and catalyzes the 

first， possibly rate-limiting，step of I?,-oxidation． 

The reaction involves the l，2-dehydrogenation of 

acyl—CoA thioesters> 16 carbons in length and leads 

to the formation of frons-2-enoy[ CoA Droducts[4．5】 

Genetic defects of AD have been found in 

infants and children and commonly present with 

fasting coma and hypoglycemia’ ． Prominent 

symptomatology also includes muscle weakness and 

cardiomyopathy，reflecting the major role of fatty 

acids as a source of energy for skeletal muscle and 

heart． These genetic defects have also been 

implicated in the etiology of Sudden Infant Death 

Two patients with VLCAD deficiency have been 

described 

Rat liver VLCAD (RLVLCAD)％vas purified 

and chatacteFizedl 
．
and it8 cDNA has been c[oned 

and expressed in hepatoma eell lines【 Human 

placenta VLCAD(HPVLCAD)~aeoas also clone@ 

W e now report imlation and sequencing of the 

cDNA encoding the precursor of bovine heart 

VLCAD (BHVLCAD J．and compare this sequence 

with thnsP nf otheF AD 

MATERIALS AND M E11HODS 

’5Ulq*lrv
,
,

d 1)v N1H G n L川 43814_『I Keilh Tj Garli(1 M te i I B。 ’ h n m 1。 h。 卅 ia1 preparati0ns were 

rh⋯   ̈ q̈  " ⋯ l㈣ r I rted h⋯ 1) ⋯ ubmi L1 _『) oblained from Dr Keith D GARI ID lalx~ralory at the Oregon 

(， nI nk1 A“L、、i【H ẗll1 b f BVLCAI)U3081 7) Graduate Inslltute The polyclonal amibodles against 

Recl̈、 d 1996 【(} ⋯ 1 epu．d I 996 1【18 BHVI CAD werP prepared in out" I ab u~ing pu rified 
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m{VLCAD (The purification of BHVLCAD and the 

preparation of the polyclona[antibodies will be published 

separately) Bovine heart kgt】】and 10 cDNA 【ibraries 

were obrained from Ctonteeh Laboramrles AJkaline phos 

phatas~conjugated goat anti—rabbit IgG antibody and other 

reagenua used for W estern blotting ~evere purchased from 

Sigma，and po[yvinylidene dilIuorlde membrane％vas obtained 

lrum MilIipore． [ P]dCTP．： P]dATP and 

0一”S]dATP were Iron+Dupont／NEN+ Esch ichi coil 

strains Y1090 and XL1 Blue were from Stratagen； TA 

cloning vector~tvss from lnvetroGen；oligo(dTj column％vas 

from Gibco BRL Gerie Clean kit lmm Bi~-101：nylon 

nlembranes were from S＆S Nytran： and the RNA size 

markers were from Bo ehringer Mannbdm． AL【restriction 

enzymes and T4 DNA Ligase were obtained from BRL 

Reagents used[or DNA sequencing(Sequenase"1I 1 were Jroln 

United State~Biochemica【Corp 

Determination of partial amino acid seqiilen~es of 

BHVLCAD The purified BHVLCAD ~e-ss eIectmphoresed on 

a 10％ polyacrylamide get containing 0 2％ sodium 

dod ecy／sulfatc and then e Lectrica L Ly transferred to a 

polyvlny Lidene difluorlde membrane W eastern blots with the 

polyclonal antibo dies to BHVLCAD were used to monitor the 

purification The protein bands were ctlt hDm the membrane 

for N—terminal microsequencing． The remaining protein was 

eluted from the membrane and subjected to trypsin digestion， 

followed by HPLC Three pmteotyfie potypo ptides were 

obtained and microsequenced by Edman degradation using an 

automated gas—phase protein sequencer， Mode【 470At 

equipped with a Mode[ 120A P丁H analyzer f Applied 

13iosystems) 

Immunc~creening of eDNA libraries The bovine heart 

Xgt11 eDNA library was screened using potyetonal antibodies 

to BHVLCAD as probe，according to Clontech。s protocols 

Briefly． the phage from the bovine heart kgt1l eDNA 

expression Library％veDe plated t emp[oying E colt strain Y1090 

as host．8t a density of 10’PFU／p[ate The 11 phage 

without insert were used as negative contro[s Alter 42 ℃ 

incubation fol- 3 h． nitroee[[ulose filters that had been 

presaturated with isopmpytth[o-O D—gatactoside 10 mmo[·L一 

％vere applied on top of the plates and 37 ℃ incubation 

continued kr 3 5 h Fotlowing a typical immunostaining 

with the polyclona[antibodies．the positive clones ~vere picked 

OHt lor rescreening and iso[ation 

Further eDNA library screening with hybridization 

probe Inserts from the positive clones obtained from the 

ng were cteaved using EcoRI and random 

Labe Led with [ ：P]dCTP as hybridizati0n Drobes Inr 

screening the bo vine heart hgt 1O eDNA [ibrary for Longer 

eDNA fragments accarding to Ctoacech’s pro~mdures 

／3riefly，the phage were plated，employing E colt strain C600 

hfl as host at the titer of 3×10 ／plate and incubated for 6 8 

h After coming down at 4℃ ．the plaques were transferred 

onto duplicate nitrocelulose filters which were then denatured ， 

neutralized ．rinsed．and baked at 8O ℃ under vacuu廿】for 2 

h． The prehybridization．with a buffer containing 6×SSPF． 

5×Denhardt’s，0 1％ SDS．and100 of denatured salmon 

sperm DNA ·mL ． was carried oUt at 65℃ for 4 h． 

Hybridization was carried out in the same buffer at 65 ℃ 

overnight with the bo iled probe of 10。dpm ‘mL Fi Lters 

were then washed four times：twice under the co edj Lions of 2 

× Ssc．0．5 ％ SDS ff]r 15 rain：oEtce with the buffer 

containing1×SSC．0．1 ％ SDS at 37 ℃ f0r 30 min：and 

o,nc~with the buffer containing 0．2 x Ssc．0．1 ％ SDS at 

65℃ for 1 h The filters v-ere then dried on Watman paper 

and subjected to autoradiagraphy 8t一70℃ for 24 h The 

resultant po sitive plaques were isolated， rescreened ， and 

further purified 

Suheloning and DNA sequencing The cDNA inserts 6f 

an isolated clone from the phage、vere excised by Ec。RI 

digestion，subdoned into pUCl9 plasmid vectort and then 

transform ed 1nto E ∞“ strain XLI Blue using  the Ca2’ 

method[ The recombinant Dlasmid DNA was isolated and 

purified on a large scale using a CsC【gradient． Both stains ol 

the inserts were sequenced fmm both d_reetions by the 

didmxyaucieodde chain termination method A tota【of 24 

otigos(18一tc-22一met each)spanning the length ol the cDNA 

were utilized primers for the sense or antisense cDNA 

strands(Fig1 J 

~ceRI)Hintl Pvult Styl p+tl Bjm141 (EeoRI) 

W L27 

1 ∞8 698 882 J426 IR44 22∞ 

’●-—_---～ ’●-—H---一  
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BVLLP啊■—一 

BVL1 
00 b 

Fig 1· Partial r~strietion map and sequencing strategy of 

BHVLCAD cDNA e]ones ． Repregentative restriction sites 

are shown on the top． Sequencing strategy is s~nmartzed on 

the bottom ． Solid and blank rectangular bars indicate the 

coding and noncoding regions， respecUvely． Horizontal 

arrows indicate the direction and length of the eDNA 

sequenced from each fragment． Hatched bar pre~enls an 

intron of the BVL-28 frngment． 

Northern blotting Total RNA fraetiorL~were prepared 

{m ]bovine heart~‘ Briefly
， fresh tissue was hon1ogerI zed 

with guanidine isothiocyanate and then cen trifuged thmugh a 

CsC1 cushion About 5 fzg po ty—A RNA，selected whh an 

' 
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oEg0 f dT) column．wa electrophoresed a c 3 V／cm oil a 

】 2 ％ aga~se／'2 2 moi·l_ 。 formaldehyde gel and then 

[F~IINf rrcd⋯ ,tylon meHt~rane in 【0^ SSC overnight by 

capi|lary actioil The po／Y A RNA w cro．sshnked 1o Ihe 

m}_rrlbrahe with a UV．cms~llnker (254 ntl／)followed by 

rin~mg in 6 z SSC The m nbran ~,e-giS preh6'bridized ln a 

h1llfer co11tailing 6×sSC．n 5 ％ SDS．5×Denhardt’s，and 

t01)ug of denatured s~tlr1)l n Sl>erm DNA／m】 l 65℃ for 4 h 

Hvt31-idiz lti，1兀was performed in the b~[Tle buffer al 68℃ r 

】6 h v,'iltl the[ri_52 P：【ICTP labeled insert of the positive 

clone．BVI 27．(10。dpm ·mL ’／by the{~ildoll[1abeling 

tl1ethod The fliter wa．q washed twice with 6× Ss(、． 

n 5％ SDSfor I 5 min．twice with I SSC，0 I。坼 SDS t 

37℃ for 3O rain×2，and oneP with 0．2x SZ4．"，0．】％ SDS 

at 65℃ for l h The result war, visualized My 

m 0fad10 raphv t 70℃ for 16 h 

Obtainiag the 5 end of the eDNA fragment For rapld 

amplificall0n of eDNA ends(RACE／ ，5 g of mRNA 

l
,,vei-e ver cr t L c Dt d using gene—specific p rimer GP1 with 

the sequenc of 5一CTCCCCAGATGCCAGTrrG correspond 

ingto nucleotide 633t0 nucleotide 6l5 ofthe cDNA cFig 2／ 

The mRNA／cDNA hybrids were tailed with poly(A) 

u ng termir~l deoxynudeoddyl transferase PcR amp|ifica— 

don 吣 first performed with 3 printers： GP2 (5‘ 

TCT【 TCCACTCT1vrCCAG) corresponding to nucleotide 

397 to nucleotide 379 of the eDNA；at the 5 end， poly(A) 

primer[5 AAGGA丁ccGTcGAcATcGATAATAc【 CTc— 

ACTATA(X；GA(T)11_plus a primer with the 5‘region of 

the p0l (丁)primer(5 A ATccGTcGAc ATccATA 

AT州 ／ A 2nd run of PCR w砸 perform ed with 1 uL 0f 

product I1．20 diluted)from the】st run and another pair of 

prirfieFS：GP3(5’一TTGAGCA GA∞ G A『rGGA,~ACA) 

a．,rrc~ponding to mJcleotide 290 to nudeotide 266 and a primer 

with the 3‘region of the poly (T1 primer (5 一 

ATAATAC( CTCACTATAL GATTTT／ The resu]tanc 

products w e separated ot3 1％ agarose gel，cut out．pu*tfted 

wl111 a GeDe C1ean Klt．1igated into the TA cloning ecK"． 

t ransformed into Ihe supplied tx)m petent cells and：：,equenced 

(3 different colonies simultaneo~L 1v to avoid mulated errors1 

Computer au8lysis of DNA and protein sequence 

Nucleotide and protein '~equences were analyzed using PC／ 

GENE l In ce．1i r-e．neffc )Versi。 6 85∞{tware G Ba kT 

D A and protein database searches w k,Te conduct划 using the 

BLAST Sep,'er from the National Center I【Ir Biotechnology 

Information 

RESULTS AND DISCUSS10N 

Isolation of bovine heart VLCAD cDNA clones 

About 10 independent recomblnants were screened 

,vith the anti BHVLCAD antibody Two positive 

clones(BVL一7 and BVL 24／，each 353_bp long， 

were determined to be identica【by subcloning and 

sequencing The eDNA fragment of BVL一7 ＼vas 

used as a probe to rescreen a bovine heart l0 

eDNA library A screening of 7×l0 plaques 

yielded 24 positive plaques Rest riction mapping of 

the inserts(Fig 1)indicated that one cloHe，BVL 

28(2 125 bp)，extended further than any other 

inserts at t he 5 end，white another done，BVL一27 

(1886 bp)，extended at the 3 end These clones 

were subcloned into the pUC19 plasmid and 

sequenced in their entirety on both strands(Fig L)． 

The BVL一28 cD＼A contained an 89 bp non—coding 

tnsertion Since the lnsertion was absent in the 

BVL一27 cDNA and since the LntroD．c0nsensus 

sequences[CAG／GT -aOT。f donor and【 )i1N 

AG／“of acceptor]．I 】are present at the 3 and 5 

ends of the insertion．respeetivety，this in~rtion ．s 

likely an unspliced intron．The tota1 1ength of 2 

overlapped eDNA clones is 2077 bp，including 1845 

bp g⋯̂- the coding ⋯~CN⋯ILa L L and 232 bp at the 3‘一 

noncoding region，leaving the 5‘end open 

Northern blot revealed a 2．4-kb mRNA band 

Tota【RNA was lsolated from bovine heart and poly． 

、 '-',-as isolated by aff nity chromatography 

A cDNA insert of BVL一27(1886 bp)was u d as a 

hybridization probe The Northern blot(Fig 3) 

showed a clear，single band at～ 2．4 kb． 

Obtaining and ampli珂ing 5 end of eDNA 

The obtained eDNA．in comparison with the 2．4-kb 

mRNA band，appeared to Lack ～ 3(／(／bp at the 5 一 

end region， W e applied the standard RACE 

method of PCR amplification、⋯ to obtain a single 

cDNA fragment(BVLLP) of ～ O．4 kb This 

fragment was confirmed bv hybridization to be a 

part of the BHVLCAD (data not shown)． 

subcloned into a TA—cloning vector．and sequenced． 

The additional sequence(126 bp)revealed a[』jn— 

frame ATG translation initiation eodon． The 

flanking sequences G(～3)and C(+4)of ATG are 

consistent with Kozak’s consensus sequence for a 

eukarvotie transcription initiation site ⋯ 

Nueleotide sequence of BHVLCAD Combin 

ing BVLLP，BVL 28，and BVL一27，we obtained a 

cDNA fragment with a t0ta【 【ength 0f 2203 
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Fig 2· Nucleotide and deduced amino-acid sequence of the BHVLCAD eDNA
． The num bering of amino acids starls at the lst 

residue ofthe coding sequencet rheinltiatkm c0山In．the  1st amino acid residaeIlfthemature BItVi CAD
． ·瑚inati邮 cod帅 ． 

and a possible polyadeny at on signal in the 3"-untranslated region are he xed ． rhe start Met
， Ala at N-lermiⅡus 0f the mature 

protei“· and the polyed enyialion signal a in I~)ld． The amino acid sequen~ matching ISle obtained from the 

micr峭equent ate underlined． 

nucleotides Fig 2 shows the nucleotide se(tue_1ce of 

BHVI CAD akmg with the deduced ami_1【j acid 

SCqI JC'ncc I'he total length is conlparable tO the 

observed length ()f the mRNA (一2．4 kb1 a 

determined by a Northern blot l'h difference。f 

～

0．2 kb might he the measurement ern)r 0r ome 

missing n()n )dlllg region Thus， the com{>lete 

cI)NA sequence(2203 n1)includes 6 nt bew)nd tl1e 

inhiation codon，an encoding region of 1965 nr
． and 

a noncoding region of 232 nt at the 3 end Tl1e 

■ 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


HIBLID：ISSN 0253 9756 Acm Pharnlac一Ⅲ) 1ra Sink'~ 中回药理学报 I997 Jan：18f)l ‘29 

2．4 ． 

一 7．4 
— 5．3 

— 2．8 

— 1．9 
— 1．6 

— 1．0 

Fig 3． Northern blot analys~ of BVLCAD in bovine heart 

A[ P]-labeled BHVI CAD eDNA fragment of BVL-7 w 

hybridized  with 5 p．g bovine heart poly-A RNA A single 

transcript of about 2400 nucleotid~~ was detected- RNA 

sized markers(kbp)ate indicated on the right． 

po[yadeny[adon signaI 【AATAAA ) is Iocated at 

position 2120，and a poty 【A)tail is found 15 nt 

downstream from this signa1． 

Validation and amino-acid sequence The 

microsequences of the N．terminaI and 3 jnternal 

peptide fragments from the purlfied BHVLCAD 

match exactly the deduced peptide sequences 

undedined in Fig 2 f Ala4 一Ser—Gly—VaL—Q Ala Ala 

Va【， Phe 12 Phe—Olu—Gtu—Val As力 AsD- a Ala．Lvs， 

G【v 40 Ala—Phe—G【y-Lys GIn．Va1
． 

Lys243．Asn-GIv 

Ser—Lys—lie—Trp一1le)， confirming that the cD A 

clones were authentic Thus． Ala．4l Ls the N 

terminus of the mature protein，and the first 40 

residues from Met—l to Tyr一40 constitute the leading 

,sequence． The calculated molecular mass of the 

mature BHVLCAD，the leader peptide moiety．and 

tota[ 1ength were 66 19l Da． 4346 Da． and 

70 537 Da，respectively 

Sequence analysis The catcutated half Life(see 

manu)of mature BHVLCAD is 4，4 h according to 

the N—terminal rule，and the instability index js 

35．88【川
． Hence it is c[assified as a stable Drote n． 

which is consistent with the observation of a stable 

over—expression for RLVLCAD 

VLCAD is a mitochondrla【inner membrane 

protein based on the detergent extraction 

experiments However， how the protein is 

associated with 【he mc：mhranc sti]l remains tim?lear 

The protein can be extracted frogn the nlcnlbranc 

ontv with a detergent】ike 1％ Triton X l 0(J})at aot 

with atkaline extraction Ln our 【ab (unpublished 

data) l'he 】atter 1s conlnlonly used to rcnlovc 

peripheral [)rolcin from the menlbrai?c． This 

observation suggests a tighter association Hydro 

pathy analysis u L Ltg Kyte and D~x)liule’ method 

revea Led significant hydrophobic regions． This Ls 

consistent with another analysis using the method of 

Rao and Argos ，revealing 2 potential lransmenlhrane 

helices 1ocatcd at 166—182 and 342 357 (Fig 4) 

Att|illo acid ilu．nlh~r 

Fig 4 Plot of the smoothed buried  helix profile for amino 

acid seqnence BHVLCAD obtained  by the Rao and Argos’ 

method． Two potential transmembrane domains【166—182 

and 342—357)are marked 

These regions correspond to those found in VLCADs 

from rat【iver(RLVLCAD)and human placenta 

(HPVLCAD)at the same domain． But no such 

domains were found in LCAD．MCAD．or SCAD 

which are initochondria【matrix proteins There is 

tow homology in these corresponding regions 

between VLCAD  and other AD (Fig 3 of reference 

2) This finding is at variance with the proposal by 

Aoyama et al that VLCAD is a menlbrane—binding 

protein Ho~-ever these 2 potential trans 

membrane domains predicted by computer analyses 

are probably not sufficient to prove that it is an 

integral membrane protein Further studies are 

needed to estabtish whether these regions function as 

hydrophohic cores of the enzyme， hydrophobic 

anchors Ln the mitochondria【jnner membrane． or 

even transmemhrane domains The signal peptide 

fragment_s【ocated from Met．1 to Tyr 40 and Ls 
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consistent with the features of a mitochondrial signa1 

peptide sequence：(1)the sequence is 15 70 amino 

acids long and rich in basic， hydrophobic， and 

hydroxylated residues with a few acidic residues 

(one in the case of BHVLCAD)；(2)the N 

termina1 portion has the potential to {orrn a 

positively—charged amphiphilicⅡhelix；and(3)the 

C—terminal portion contMns a proteolytic site． In 

case of BHVLCAD ，the C—term ina1 portion of the 

leading peptide contains the R(一3)motif R—x—Y—A 

which,Nerves as a cleavage site 

Sequence comparisons In an overalI 

comparison of VLCAD including the signaI 

sequences from bovine heart，human placenta，and 

rat liver(Fig 5)，there is 81．8 ％ identity and 

15．4 ％ similarity． The smaller diversity is mainly 

seen in the signal peptide But there are striking 

differences between VLCAD and other AD in signaI 

peptides，such as their lengths and cleavage sites ． 

This may be one of the structura1 bases by which 

VLCAD are 1ed to the mitochondriaI inner 

membrane and other AD to the mitochondriaI 

matrix 

Comparison of the main bodies (from N。 

term inus AI 41 to SOt 485) of three VLCAD 

showed an 82．5 ％ identity and 14．4 ％ similarity 

(Fig 4) consistent with them being isoenzymes． 

The cons~lsus sequence of the AD signature lI 

【PC／GENE Sequence Analysis Software Manua1， 

Version 6-85(1995)Appendix for Release 6．8，P 

25，IntelliGenetics，Mountain View CA]was found 

n alI three VLCAD． he catalytic site Glu．462 

(arrow 5 in Fig 5)，proposed by Kim and Wu，is 

highly conservative in al1 AD family members． 

Four other sites interacting with the flavin ring 

Cys-215，Thr-217，Trp-249，and Sor-25l(arrows 

l，2，3，4 in Fig 4)一 are alI highly conservative 

among the three VLCAD A comparison with 

MCAD shows that Thr一217 and Trp一249 are highly 

conservative．Ser 25l is analogous to other family 

members． and Cys一215 is diversified among the 

family members 

Atthough some key amino acid residues are 

highly conservative，the VLCAD share only 20—30 

％ similarity． including identity with other family 

members of AD． This is a notable finding 

considering that the substrates that these emzymes 

catalize differ only in the 1engths of carbon chains． 

The diversity in the primary sequence may imply a 

significaht difference in the three dimensiona1 

structure of VLCAD from other shorter chain AD 

The Cterminus region (～22 25 kDa)of 

VLCAD constitutes an extra peptide sequence， 

which has been proposed to be a modulator with 

substrate specificity， a catalytic activator， or an 

association ,site for homodimer form ation W e 

note that a pseudo—consensus sequenee of the 1eucine 

zipper exits in the re on from Leu．568 to Leu 589． 

W hereas this fragment is consistent with the 1eucine 

zipper pattern of L (X)6．L．(x)6一L一(x)6一L 引，only 

of 1eucines falI into a predicted a．helix structure 

There is no evidence that VLCAD is a DNA-binding 

protein． Nevertheless， it stilI may provide a 

possible structura1 basis for th'e form ation of a dimer 

by zipping these leueines from the i1-helixes of two 

VLCAD monomers 
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Fig 5- Amino-acid sequences of BHVLCAD． RLVLCAD
． and HPVLCAD． Identical residues are indicated with stars and 

conservative sul~titutions with a single dot． The N terminus is shown in bold letters
．  Arrows 1—5 a described iⅡthe text． 

Fhe eoflsensus sequences of AD signature 2 fire boxed
． The seque nce data of RLVLCAD and HPVLCAD were takeⅡfrom Ref 5 

and 8．r~ pectiwely． 
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编码线粒体特长脂酰辅酶 A脱氢酶牛心同功酶 

eDNA的分子克隆 f rf『’ 

逊堕立，堡 刘 巍，朱洪发 (Departm 
oJ Chemistry， Biochemistry， and Molecular 

Biology，Oregon Graduate Institute of Science＆ 

Technology，Portland OR 97291一i000，USA) 

关键词 脂肪酸考塑塑睦类；堕堕堕类；c 
心线粒体；坌王曼准；互补DNA；分子序列结构； 

基 壁型 { 寿 
J 、  

目的：分子克隆编码牛心线粒体特长脂酰辅醇 A 

脱氧酶的eDNA基因． 方法：基因的分离是采用 

抗体筛选技术并采用已知的氨基末端和肤髓内部 

的氨基酸序剜等多种方法核对其可靠性． 结果： 

所获 cDNA片段对应于 RNA印迹法所示的约 2．4 

kb的m-RNA片段，可翻译为 655个氨基酸分子序 

剜(70．5 kDa)， 比较脂酰辅醇 A脱氧醇家族的肤 

髓序剜显示主要不同在于它们的信号肤与其它脂 

酰辅醇 A脱氧醇比较 ，其催化部位高度保守． 在 

羧基末端，存在一个和“亮氨基拉锁”特征序列类 

似的结构(亮 568到亮 589)，为该蛋白四级结构的 

形成提供了一个潜在机制． 结论：我们分离的 

cDNA克隆编码牛心线粒体内膜特长脂酰辅酶 A 

脱氢醇的同功醇． 
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