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Abstract: Pyruvate dehydrogenase kinases ( PDK) played an important role in the regulation of sugar metabolism. To study the
function of Bombyx mori PDK ( BmPDK) the ¢DNA of BmPDK was amplified with RT — PCR method by using the total RNA of the
newly — hatched silkworm larvae as template and a prokaryotic expression plasmid pET —28a — BmPDK was constructed for expression
and purification. The results showed that the cloned BmPDK ¢DNA was identical with that published in NCBI. Western bloting indica—
ted BmPDK proteins have been successfully expressed which existed mainly in the form of inclusion body. The best IPTG concentra—
tion and time for inducing the expression of BmPDK was 0.8 mmol/L and 8 hours respectively. The purified BmPDK showed an en—
zyme activity when it was examined with the indirect method of 2 6 — DCPIP.
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I(NAD*) 2 6 - (2 6 - DCPIP) . HMM -2.0/) ProtScale
Sigma NCBI Strap
1.2 ( http: //www. bioinformatics. org/strap/)
1.2.1 ProtParam BmPDK o NCBI GenBank PDK
. SignalP 3.0 (1) MEGA 4.0 .
TMHMM ( http: //www. cbs. dtu. dk/services/TM-
1 19 PDK
GenBank GenBank
( Bombyx mori) NM_001114643. 1 ( Xenopus laevis) NP_001085016. 1
( Tribolium castaneum) XP_973304. 1 ( Mus musculus) NP_766253.2
( Nasonia vitripennis) XP_001605707. 1 ( Rattus norvegicus) NP_446278.2
( Apis mellifera) XP_393904.2 ( Ailuropoda melanoleuca) XP_002931060. 1
( Aedes aegypii) XP_001652720. 1 ( Danio rerio) XP_683576.2
( Pediculus humanus corporis) XP_002432162. 1 ( Bos taurus) XP_607085. 4
( Acyrthosiphon pisum) XP_001942904. 1 ( Homo sapiens) NP_002601. 1

NP_477215.1
XP_001863651. 1
XP_002415510. 1

( Drosophila melanogaster)
( Culex quinquefasciatus)

( Ixodes scapularis)

XP_002592098. 1
NP_001026523.2

( Branchiostoma floridae)
( Gallus gallus)

1.2.2 BmPDK  ( Gen-
Bank - NM_001114643. 1) ORF Primer5. 0

RT - PC F(5° - CCGGAATTCAT-
GAGGTTAGCAGGAGCGATTTT -3) R(5 -

CCCAAGCTTTCATAGGCTGTGCGATATCGGTGATGAG -
3) 5 EcoRI  HindIll (

)

1.2.3 BmPDK BmPDK
o RNAiso Plus

RNA; PrimeScript II 1st Strand ¢cDNA Synthesis Kit

RT - PCR c¢DNA;  Agarose
Gel DNA Purification Kit Ver.2.0 ;
LA PCR™ Kit Ver.2. 1
c¢DNA 195 C 5 min 95 C 30 s 62
C 455 72 C 1 min 30 72 C
10 min 4l 1.0% o
1.2.4 BmPDK PCR
0.5 pL.pMD -18 -T 4.5 pL.Solution I 5 pL
16 C 16 h. DH10B
(Amp) LB
LB 37 C o
SanPrep DNA (
) DNA  EcoRI HindlIl 1.0%
pMD - 18T - PDK
1.2.5 BmPDK EcoRI
Hindll BmPDK pMD — 18T -
PDK ( EcoRI  HindIll)
pET -28a E. coli B1.21

3 mL LB (
Kan) 37 C

pET -28a - PDK
1.2.6 BmPDK

pET -28a - PDK 100 pL 100
mL LB 200 wl Kan 37 C 1.0 ~
1.5h OD,,  0.5~0.7 1.0
mmol /L. IPTG 37 C (10
h) . 500 pL 1 xPBS
(15 s 30 s 10 )

I( 50 mmol/L Tris — HCl.pH 8.0.1.0

mol /L. NaCl) -20 C 1h ;
[I( 50 mmol/L Tris — HCl pH 8.0.1.7
mg/mL +1.7 mmol/L. EDTA) 30
min ( 10 s 10 s 6 )
20 mL Buffer =3(5% Triton — X100.50
mmol /L. Tris - HCl.pH 8. 0.1 mmol /L EDTA) 37
C 30 min 5000 r/min 10 min :
Buffer -3 2 10 mL Buffer —4( 50 mmol /L
Tris - HC1.pH 8.0.1 mol/L <1 mmol /L. EDTA)
37 C 30 min : 5 mL

V(50 mmol/L Tris — HCl.pH 8. 0.8 mol/L \0.1

mol /L B - +1 mmol /L. EDTA) 37 C 1h
100 pL
25 nL 5 x 100 °C 10 min
SDS - PAGE BmPDK
o Ni - NTA BmPDK
o 4 C
Refold — Buffer( 50 mmol /L Tris — HCl.pH 8.0+1 mmol /L
GSH.0.1 mmol/L GSSG-0.8 mol/L Arg) 10
pg/mL 24 h, 2 h
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PEG20000 1 BI BmPDK ¢DNA ( : NM _
mL SDS - PAGE 001114643. 1) .
Western Blot o il
SDS - PAGE 12% (pH 8.8) bp
5% (pH 6.8) Tris - Cetog — HEHE
(pH8.3) . 20 pL 8 V/em e it
15 V/em 500 —
R250 1.5h 250 —
R 100 —
Western blot M: DL 2000 marker 1: pMD - 18T - PDK
His - Tag 1 pMD - 18T - PDK
IsG(H +L) DAB o 2.1.2 BmPDK
1.2.7 IPTG BmPDK ORF 1254 bp 417
BmPDK IPTG . 46.92 kDa pl 6.6l
o pET - 24 ~195
28a — PDK 6 3 mL o - D246 ~
0.2.0.4.0.6.0.8 1.0 mmol/L 360
IPTG IPTG 37 C 10 h ATP . Mg G-X-G
SDS - PAGE . .
8 3 mL PDK BmPDK
IPTG 37 C 0.2. . . .
4.6.8.10 12 h IPTG PDK 71. 8% 71. 6% -
SDS - PAGE o 71.4% \67.7% 67.6% .  MEGA 4.0
1.2.8 BmPDK 19 PDK
( PDHe) 11 -12 19 A B A B
26- BmPDK Y 9
: ( 2.
(PDHc) 50 mmol/L( pH 7. 1) ( .
20% ) 0.25U/mL; 4 1mL .
(50 mmol /L 1 mmol/L MgCl, 0.2 2.2 BmPDK
mmol /L. TTP 0.1 mmol/LL2 6 —DCPIP 2.0 mmol/L pET —28a — PDK DNA EcoRl  HindIl
) 20 uL PDHe.  1~3 1200 bp BmPDK
0.1 mg/ml.  BmPDK 1 mmol /L pET - 28a ( 3)
ATP L BmPDK 0.1.3 5 min .
1 mmol/L. NAD* ( Ultrispec 1.0 mmol /L. IPTG
3300pro GE ) 0Dy 10 h SDS - PAGE
0 min ODyy, Ay t min 0Dy, u
A, 4 PDHc ODg 47 kDa BmPDK
3 o " AODgy, /min = (A, - ( 4.
A) /At A = Aje™ e k 2.3 IPTG IPTG
BmPDK k 0.2.0.4.0.6.0.8 1.0
2 mmol /L IPTG 37 C
2.1 BmPDK 10 h SDS - PAGE . IPTG
211 pMD — 18T — PDK BmPDK 0.8 mmol/L
pMD - 18T -PDK  DNA  FEcoRl  HindII ) BmPDK :
1200 bp IPTG (0.8 mmol/
(1. 1254 bp Ne- D) IPTG 37°C
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2.4.6.8.10 12 h IPTG 8h BmPDK
SDS - PAGE ° 8 h ( 6).
100 WG4 2N (Nasonia vitripennis) S
72 H g (Apis mellifera)
e HRANAT IS (Tribolium castaneum)
69 WL EUF (Acyrthosiphon pisum)
AL (Bombyx mori) > A
97| 39 [ Ll (Drosophila melanogaster)
97 | —— B A (Aedes aegypti)
96 100 b———— S PRI (Culex quinguefasciatus)
MK (Pediculus humanus corporis) J
JH FEifd (Lxodes scapularis)
X Bty (Branchiostoma floridae) _\
BE LY 171 (Danio rerio)
KAES (Ailuropoda melanoleuca)
=97 100 I: KB (Rattus norvegicus)
100 AN (Mus musculus) > B
29 100 ’|* (Bos taurus)
9£ N (Homo sapiens)
0.05 99 LAY (Gallus gallus) )
I AR (Xenopus laevis)
2 BmPDK
M.l
bp WAE D . G USSR TIERE SOUES. LIEE)
2000 — 97.2 — e
66,4 —
1000 — wui—
750 — —
500 — 200 — =
250 — -
100 — 20.1 — - . .
o Ll
M: DL 2000 marker; 1: pET —-28a — BmPDK
3 pET -28a - BmPDK M: Marker; 1: y2: ( IPTG);
3~7: 0.2.0.4.0.6.0.8 1.0 mmol/L IPTG
% (A - T SUIls! 7 5 BmPDK IPTG
kDa
972 —
66.4 — kDa
43 — 8§ 97.2 —
, 66.4 —
290 — !
443 —
20.1 — = y
: . 29.0 —
o e
20.1 —
M: Marker; 1 ~3: 14 15~ i
4 BmPDK M: Marker; 1 ~2: ;38
4~9: IPTG 2.4.6.8.10 12h
2.4 Western blot BmPDK 6 BmPDK IPTG
0Dy, =0.5~0.7 0.8 mmol /L
. 2.5 BmPDK
IPTG 37 C 8 h Ni —=NTA
2.5.1 BmPDK BCA (
SDS - PAGE Western blot
) ODsg,
; Ni - NTA o 4 pL BmPDK
. Ni—NTA 0.376 BmPDK 0.96 mg/mL,
pET - 28a — 2.5.2 BmPDK 26—
o BmPDK

PDK BmPDK (
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PDC 0Dy, AOD,, /min 2, PDC El TPP ~TPP

k= 0.062 BmPDK - TpPP 26- 600
( 8. nm B BmPDK
3 k =0.062 BmPDK
BmPDK cDNA °
2 BmPDK

1 Wende A R Huss J M Schaeffer P J et al. PGC - 1lalpha coacti—
Jmin 0(A) 1(A)) 3(4A) 5(4s) vates PDK4 gene expression via the orphan nuclear recep tor ERRa—
OD600 0.103 +0.034 0.091 +0.025 0.083 +0.031 0.071 +0.017 lpha: a mechanism for transcn'ptional control of muscle glucose me—

kDa
105 —
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11 Ny

37—

25—
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3: ( )
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