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Production of Rabbit Anti-Bovine Heart Pyruvate Dehydrogenase Antibody
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ABSTRACT

Rabbit anti-bovine heart PDH antiserum was raised against El(a, b) isolated from PDC,

and then applied to detect Ela and Elb. Appropriate amounts of E1 were fractionated by
SDS-PAGE and electrophoretically transferred to nitrocellulose membrane. The Ela and Elb
on the membrane were incubated with anti-El antiserum and identified by GAR-HRP system,

It has been found that the immunodetection sensitivity of Ela and Elb were directly propor-

tional to the amount of antigen and transfer time. The lengthy transfer times increased the

immunodetection sensitivity of Ela and Elb. The maximal detection sensitivity of Western

blotting of Ela and Elb was achieved at 3.5 V/¢em for 16 hour transfer under these experim-

ental conditions,
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E1) (EC:24.1), dihydrolipoamide acetyltransferase (E2)

(EC: 23.1.12), dihydrolipoamide dehydrogenase (E3)
(KC: 18.14)2 PA s} gk o]9olm 279 regu-
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0.2ml) & Freund’s complete adjuvant (0.2ml)o] emulsify
Shal o2 A 120208 2719 Wk 0]l e
P9 1wl A0 P, T3 ARA AL 5
(s 345kl 14 02 sHAEE AL 5T 25
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dot-blot &% (SRC—96, Schleicher & Schuell, D-3354
Dassel, W. Germany)& ©o]-83ata] HA g b, 80T
6047t B st A EAIZITE NCH) FEE antigen
& 7hd A H*ﬂ'ﬂgv F438mM(19), 1 A 49
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A 2A3E & aLATL Tk 4T A
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= elq NCHom A7How Aglarih El(ab)
2] SDS-PAGEA] duplicate s WHE©], 31} 9] geld U2
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AR TEA2(Hoefer Scientific Instruments, San Francisco,
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1l 9] & horse radish peroxldaseg} conjugate A} 7] Ao

A A8 87 1gG FH(GAR-HRP, Bio-Rad, Ric-
hmond, CA, USA)E A2 2 AL&-3te], #1-A] 2 &4
naA s gAAZ of Al- A 28A EHIA FA

Y= horse radish peroxidase®] A3} zHgof <ot 4-
chloro- 1-naphthol®] G4 HHoz FAsAT) At
A8 4 2 Bio-Rad 3] A} (Richmond, CA, USA)2] 2}
(19)° <*A 34 2.1, Blocking & - gelatin th 2l bovine
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serum albumin (BSA)& AM&-ste FAstYct. Elast
E1b9] electroblotting A -] Ak &

coomassie brilliant blue2 FA3de] A ufol 7hw =
scanning densitometer(GS 300, Hoefer Scientific Instrum-
ents, San Francisco, CA, USA)Z scandlo] ¥ & A13}9]
WA g etk ols WAS Rt A3t Haushe
A71749) & AEstdnh ol gel oM AdE
bt AE ATk Fak sk

Zn 3 na

RHA "S54 5L "—H’S(Elab)i’l =2

Slgma*}}r FE 798k FolA] PDCH SDS-PAGE
3t t}& coomassie brilliant blues A Ol'rﬂ, Fig. 1 (Lane
)2} o] E2, [3, Ela, Elb ¥ o8] B3 Wi o
(bands) £+ 1+ 4= O]i’iﬁ} o] % Ela$} Elb bandstr At
&hed dialysis bagoll ¥l electroelusion 3ted o] & A A

Fig. 1. SDS-PAGE of bovine heart pyruvate
dehydrogenase complex. Lane 1: E2
(dihydrolipoamide acethyltransferase),
E3(dihydrolipoamide dehydrogenase),
Ela(pyruvate dehydrogenase subunit
a), Elb(pyruvate dehydrogenase subunit
b). Lane 2: SDS low molecular weight
markers (Bio-Rad). P(rabbit muscle
phosphorylase b: 97,400), B(bovine
serum albumin: 66,200), O(hen egg white

ovalbumin: 42,699), C(bovine carbonic
anhydrase: 31,000).
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Fig. 2. SDS-PAGE of the purified PDH. Lane
1: PDC. Lane 2: Ela (pyruvate dehy-
drogenase subunit a), Elb(pyruvate
dehydrogenase subunit b). Lane3:
SDS-PAGE low molecular weight
markers (Bio-Rad):P(97,400), B(66,20
0), 0(42,699), C(31,000).

S, Fig. 2004 Wiz bk gto] oLl efel oy
AA" Blab (Lane 2)3= PDC(Lane 1)oA] w7AE =
E2, E3 9 71Eh S whEo] gi it # ) nlaE
et ARS Wl 9k

HEEM S5 B2 B AN
YY) YU ()G o) Tl wolee
Esgom, AR HEF WA EA A A3

‘ror [e) -
o ddHE& Walstdrh 4, immunization A
S A A AuolA 10ml A3 ste] preimmune
(control) serumE F#W) &t o9} tro] FEn)st
B4 9] antigen-antibody immunoreactivity £+ dot-blotting
atod W Hstar) 5 g9lol A AFR- El-antigen U A 2
(50—400ng) & NC 2ol A sk & fJof Al =H) & &4
A 9} WF-8-A]7] 3L antigen-antibody immuncomplex2] & A
¥ GAR-HRP systemp‘ AL 8-3ta] ¥ Esid ol Fig.
3ol A ®i= upe} 7ro] EnlEl el A (Lane A)E EL
b &gl-gaAl g elo o) preimmune serum
(lane B)3h= Wabd eikch of 84e El ab

50 ng (¥ Aglo A AFS-& A ¥ immune complex
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Fig. 3. Dot-Immunoblot of PDH.
A: Known amounts of PDH(4=400ng,
1=100ng, 0.5=50ng)were reacted with
rabbit antibovine heart PDH antiserum,
B: Known amount of PDH(2=200ng,
1=100ng, 0.5=50ng) were reacted with
rabbit preinmune serum.

2 gAgo| AE Ak o] Bla® Elbo} ol Y
stcka pR e Bla o 25ng, Elb oF 25ng S EH 3k
9158 om @ty 3, PDH (Ela 1,200ng; El
b 2,000ng) & SDS-PAGE 3t (Fig 4, Lane 1) NC o]
Electroblotting (20V / cm, 60 mins) & 3 $loll A 20| g
g g3y v A7tk NCIo| P45 S PDH-anti
PDH antiserum 32 GAR-HRP system© 8 5418}
Z 2}H(Fig. 4, Lane 3), PDH subunits Ela%t Elb bands
2 wf B 5 A,

o]42] PDH dot immunoblotting®} western blotting
Az wop EANM AME AFuY Srris
(FobAl Al4) 33 A& anti-Elab antibody 2 AF8-3}4

[}
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- TMo e r_}—r%]\?i .

Rl

PDH< Western Transfer

M| M9 ®E: Pyruvare dehydrogenase (FElab)2
electroblotting maximum efficiency & ¥+#817] 93ty
A Ao Ela%t Elb (1000ng—31ng: 1000ngol A y3] 41
ato] 5 744) & SDS-PAGE §13, o}% &4 v a
4 NC 9o electrotblotting &} e}, olw &3 st 2t
35 V/em)dto| A A 7HE 2dste] A9 sk A9
3l W+ 5 SDS-PAGE gel% coomassie brilliant blue &
AAEte], ANHGA g dob = Ela% ElbE
densitometer & scandte] A 23T} Table 19 931,
Eladt Elb @o] W& A7)d9= 29 A7kl e}
AAH o2 F7h4s ¢ 4 Ak F Ela Ei= Elb
125ng ©]3tE 4A17F A $I5PH gel Aol M A3 transfer
=10, 250ng0] Ela H4r Elbiz 8AIZF A9ishd
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Fig. 4. Western blot of Ela and Elb. Pyruvate
dehydrogenase subunits Ela(1,200ng)
and E1b (2,000ng) were fractionated
by SDS-PAGE, and electrophoretically
transferred to nitrocellulose membrane
at accelerating voltage of 20V /cm for
60 mins. The immobilized Ela and E1
b were detected by indirect immunol-
ogical procedures presented in the
Materials and Methods. Lane 1: Control
(Gel before electroblotting). Lane 2:
Gel after electroblotting. Lane 3: Cor-
responding blot on nitrocellulose mem-
brane.

Aol Ak transfer &0}t 500nge] Ela ¥ Elbe} 4§
12412t 191819 S ul Elat= 98%, Elb 100% 9%
on 1000 ng¢l Ela ¥ Elb2]l A% 1241 & 9)8t+
Elad= 99%, Elbi= 100% A=A ]399 danas=
El(ab) S dAE 7FEAM(35V /em) Sl A electro-
blotting 3t9S w], Elb7} Yla Xtk A& & cransfer
g ofught

Al watd, El(ab)E A% W Elb7b Elakt
W ALzboll 100% A 91ES ustth oS o Elast
Elb 742 1000 ng % electroblotting@ l, Elb+ 8A] 3t
of A9 100% A= Ao}, Elasz 1641 7F o] 4 20A1¢F
Bk A3 sl SDS-PAGE gel o] vj& &
& 3G H(Table 1), ©]1= Ela®} Klbo] 2}k o]
oA ARl Ao F FEHU} Towbin(11), Towbin and
Gordon(20) 3 Burnette(12)S- sl A o] A F& & o]
Rapakat winlg @ By sS4 ERF PDH Ll
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Table 1. Tra sfer efficiency of Ela and Eib as a function of transfer time. Amounts of Ela or
Elb adsorbed on blots were estimated by subtracting residual amounts on SDS-PAGE gels
after electroporetical transfer from the initial dosages of Ela or Elb

Amount 1,000 ng 500 ng 250 ng
Subunits a b a b a b
Units
Transfe % ng % ng % ng % ng % ng % ng
time
4 hr bl 510 69 690 54 270 81 405 52 130 97 243
8 hr 71 710 99 990 92 460 99 495 97 240 + 250
12hr 84 840 99.5 995 98 490 + 500 + 250 + 250
16hr 99 990 +* 1000 + + 500 + 250 + 250
20hr 99.5 995 + 1000 + + 500 + 250 + 250
(Continued)
Amount 125 ng 62.5 ng 31.25 ng
Subunits a b a b a b
Units
I'ranstc % ng % ng % ng % ng % ng % ng
time
4 hr 43 116 + 125 + 62.5 + 62.5 + 31.25 + 31.25
8 hr + 125 + 125 + 62.5 + 62.5 + 31.25 =+ 31.25
12hr + 125 + 125 + 62.5 + 62.5 + 31.25 + 31.25
16hr + 125 + 125 + 62.5 + 62.5 + 31.25 + 31.25
20hr + 125 + 125 + 62.5 + 62.5 + 31.25 + 31.25
4+ 100% rtranster

Table 2. Sensitivity of immunodetection of Ela and Elb. Various amounts of Ela and Elb were
fractionated by SDS-PAGE, and electrophoretically transferred to nitrocellulose membrane
at 3.5 V/cm for 4, 8, 12, 16 and 20 hrs. Then the membranes were incubated with anti-E1
antiserum, followed by GAR-HRP. The immunoadsorbed Ela and Elb were visualized by
stain deposition from the oxidation of 4-chloro-1-naphtol catalyzed by horse radish perox-

idase
Amount-of BL -y o 500 ng 250 ng 125 ng 625 ng 3125 ng
or Elb applied
'I"ranstcr 1l b a b d b 1 b d b 1 b
time
O hr
1 hr + + + + - + — - - - - -
8 hr + + + + + + — + - - - -
12he + + + + + + + + + + - -
16hr + + + + + + + + + + + +
20hr + + + + + + + + + + + +
L)+ Antigen detected on nitrocellulose membrane
2)— 1 Antigen undetected on nitrocellulose membrane
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3 41,000 dalton, E1b¥ 36,000 daltono] 22 (1), El
b¥ Ela Ho} W27 Afd Aoz 28 4 Qloh
B A A% o1F (11, 12, 20)9 B9} 4 @t
i Alg®ch 282F Ela £% E1bS maximum
transfer & A Z3t7) 95la, ol% subunits®] F5F0l
meh A9 A4S Re zAsfelol BE ¥+ Atk

Hoy3lx ZHAT: Pyruvate dehydrogenase (Elab)
9] Western blotting S AEE 49 B, AA 3 7h&
A9H35 V/em)dtoll A EAEH = Ela®) ElbY e
gl gz M9 Azt HEFE & 4 3Tk Table
201 <J3bH 1000ng E= 500ng9] Elas}t ElbZE 4, 8§,
12, 16, 20A13t A 918 A3 2E B9 woye=
Y A1519000 NCotol e ELash Elbe] i 419
Nzol 2 4% HuAoz Aolde ® & A9
o}, Ela $& Elb 742 250ng S electroblotting 349 & o
Arz 8417 o4 Wslataiop NCurol AEH O,
FAE 40 AslselE 5] H5alelt. 126nge]
S BEla® 12471 o] Aglsted ol 7% o] 7Hestdl L
U, Elbiz 8AI7F A9 st ZEH ATk 625nge
A9 AL Al, Ela9} Elb 5.3 1244 o)4 A9 3to
of LA £ 9l9dth 31.25ngQ A% 16417 o] H Y
stejof NCoHol FA = At

8 Elagt ElbS NcZol FA4¥ 7HEEg vlwd
of Byl Ela9] #L7t Blbe grnc @85S ¢ F
ot} d & o, Ela® Elb 242 250r1g 4A1 7 A5k
Aqe ;q] Elbi= AT + 919
QU TH Table 2). ©]& ou] 4 ”o“i Pq ko] Ela$t
Elbe] He &go] b2 7] Wil A& Abg F ), Table
13 Table 29} ©J&t®, Elag} Elbo] A&} st

Ex-lﬂclz AxslA] FLS & 4 ok 8 =

(3 Js = vy

Ela 52 Elb 625ngS 100% A$lshedl 4A17H 1 }
AQEU, AA R 1247 o] AYAZ Bt WY
gHog FAHo| 7k ol % xh 149 Alztel
b wago] ALIHE FohE Wy ofudt He

j|J

(NO)H 9] §HES ok Z7HATI0l, HAH ©
AL ATl et A 1T ALRE AnETh
B A Ax PDH nonidentical subunits Ela i
1b2 Western blotting 7|\ o2 48 49 35V/
cm 9 7}& Ao 2 16417 M 9lshd Hola A 47t

=8 Sk 3+ vk

EHF pyruvate dehydrogenase complexi= Al Ui}
2 AW 4 pyruvate AL o] F Ao AR shE H]Fo
Ang oy HAHE PP AP FIFHORE A
o] gk}, =3] Reed (University of Texas, Austin, Texas,
USA)9} coworker5& PDC A o] Eg] A A

B
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(21), Agstd AAA23), Ful712(1) 2 2H2E
(NS #4399, 2ol recombinant DNA tech-
nology & 58310 Patel(Case Western Reserve Unive-
rsity, Cleveland, Ohio, USA) #} colleague® & PDC FA4
¢l Ela(24). EIb(25), E2(26), E3(27)2] cDNA clone
S human liverdl| A #-2] st=d 43319, A &84
o) 4 PDC catalytic machanism AF+E A=At
A28l PDC deficiency 2 Q13 A}#H9] pyruvate met-
abolism disorder®l] #3F B 1y of 8] oA LR H AT}
(8, 9). o]5& F& PDC AA activiyd A&tz o=z
243ie] BRRAOBE(,5,9), o BEA o= 57
g TAD defect(s) ¥ el T £
Ao A ElS 48 AAEA anti-El antiserumS
?‘:314_ 0] 318 A S 0]9-3}01 E19] immunoblot system
2 3% El1a9}l E1bE translational level
o 1 o tahizd 7104%‘ Ao2 Atrdd.

2 o

DaHA B54A §A(PDH 5 El)e FFRA
Bas s HPAPDOS AU, o7 sl
9l a(Ela)9} b(Elb) 7b7t = B4 shf¥ AL o]
th El9 &4 FATE 23EA7], WA s94dA
59 AbRste 239 4 9lo Ela %2 E1b9] A g
ahg EAole B ol go] AUtk ¥ AN olF
Z15delg geAon 44 AR ENT F A=
Western blot 789l HA 23L& #AAsAch El(ab)
g PDC (FobA A7) oA T'vj:ﬂf?}% & El(ab) 3%

> SDS-PAGE & %,

740 E”]oﬂ}\i er’}’ El(ayb)%

A71A95t g El(ab) FEH A W&AT| L, GAR-
-HRP system©. 2 Agute] &&H Ela & FlbE
ZA4slg ) Elast EIbY] A48 A& Aol o
o] G o} el on el SRR e
2 A el g atd Tt AYAIzEe] Fobe YER
AR A ANH R G

t}, 2 ApdA =UHE immunoblot systemSE = El
Pe e ZHE RS 35 V/ emdtdl A

29l 88894 @ Bt we ARd T
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