10 1 Vol. 10 No. 1
2019 3 JOURNAL OF TROPICAL BIOLOGY Mar. 2019

1674 —-7054(2019) 01 - 0083 - 06

12 12 123 12 12
(1. 570228,;
2. 570228;
3. 570228 )
. ( RP-HPLC) ( ACTH)
( ProACTH141) ProACTHI41 ACTH( 1 -39) . Pro—
ACTHI141 (T,,) 21.9 min; ACTH( 1 -39) (7T,..) 20 min. Pro-
ACTH141 ACTH( 1 -39) ( AUC) 538.2  88.2(mgeL™") +min',
; ; ACTH; ; HPLC
: R917 TA DOI: 10. 15886 /j. cnki. rdswxb. 2019. 01. 014
( Adrenocorticotropic hormone ACTH) ( Corticotropin) 39
N % . ACTH
(GQ) .
. . . . ACTH
0.5% ~1% 6% ~33% 3 70% ~
90% 30% o ACTH N .
° . ACTH 10 min °
ACTH o ACTH( 1 -24)
o ACTH( 1 -39)
( Propiomelanocortin POMC) ( POMCist)
— 1( Prohormone convertase 1 PC1) PC2  PC3 ACTH(1-39) 77,
POMC v - “v3 - vl -
10-11 R 141
ACTH ( ProACTH141) ACTH o
ProACTH141 ACTH N N
o ( RP-HPLC)
02018 -11 -22 12018 —12 -24
: ( 31460226) ; (317039)
(1989 -) 2016 . E-mail: 2465508435@ (q. com
(1972 -) . : . E-mail: wangdy@

hainu. edu. c¢n



84 2019

( ACTH) ( ProACTH141)
ACTH( 1 -39) ACTH o
1
1.1 LC20AD ( ) \ME204E /02 ( -
) PS40 ( ) o ACTH(1-24)(  :human20180810 >
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1.2 BL21-DE3 HisTag+Kst-ProACTH141 ¢cDNA
5 Ndel 3 Sall cDNA. ¢cDNA  Ndel
Sall 0 cDNA pET21a pET21a- HisTag¥KstPro-
ACTH141 o
1.3 HisTag-EKst-ProACTH14 pET21a-HisTag-EKst-Pro—-
ACTH141 BL21-DE3 2h LB
37 °C 16 h 50 mL LB 37 °C 180 r * min "'
. 1:50 250 mL LB 0Dy, = 0.6 ~0.8. 1 mL
IPTG( 0.1 mmol » L™") 37 °C 5h SDS-PAGE
1.4 HisTag-EKst-ProACTH141 6 000 r * min "' 15 min
8 mL (50 mmol * L™" Tris-HCI 300 mmol * L ™' NaCl 10 mmol * L'
pH 8.0) o 6000 r * min~' 4 °C 10 min 3
400 W 3s 5s o 6000 r*min"' 4 °C
20 min HisTag¥Kst-ProACTH141 o
1.5 ProACTH141 HisTagEKst-ProACTH141 10
( EK) 50 pg 1 pL=3.3U. His (25 mmol * L™
TrisHCl pH 7.6 50 mmol * L™ NaCl 2 mmol * L™" CaCl,) 25 °C 16 h 95% HisTag—
EKst-ProACTH141 ProACTH141 HisTag¥Kst o (50 mmol - L™
NaH,PO, 300 mmol * L™! NaCl 10 mmol + L~ pH 8.0) Ni EK Ni
ProACTH141 o
1.6 5 2 ProACTHI1411 12
o ProACTHI141 56 pmol * g~ o 1510
15 20 30 45 60 80 100 min 4°C 4000 r* min~' 10 min 2.
1.7 95% ACTH (1-24) ACTH(1-39) ProACTHI41
0.1% TFA ° 0.3
mg * mL~' ACTH( 1 —24) .
1.8 2 pL ACTH( 1 -24) 298 plL 600 L 10
min 5 000 r * min "' 10 min o 298 nL 0.1% TFA
0.45 pm B
1.9 “Inertsil® C18 (4.6 x150 mm @ 5 pum) 1.0 mL * min ' : 20
nl ; :280 nm :0.1%  TFA(A) - 0.1% TFA (B) »
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1 HPLC
Tab.1 Gradient elution program for HPLC
¢ / min 0.1%  TFA (A) /% 0.1% TFA (B) 1%
0.01 95 5
0.01 ~25 95 ~35 5~65
25 ~32.01 35~5 65 ~95
3
3.1 Nde I  Sal | (477 bp)
( 1A).
3.2 ACTH141 IPTG 0. 1mmol « L'
37 °C 5h  SDS-PAGE HisTag-EKst-ProACTH141 (
25 x 10°) ( 1B).
A B
bp QM2
5000 [ S
—
i 25%10°
500 fmd
-
-
1 pET21a-HisTag£Kst-ProACTH141
A Ndel  Sall . M:DNA : 1: pET21a-HisTag-EKst-ProACTH141
2: pET21a-HisTagFKst-ProACTH141 . B. IPTG HisTagFKst-ProACTH141 R E
; 1: ; 2: IPTG ; 3
HisTag-EKst-ProACTH141

Fig. 1 1Double digest of recombinant pET21a-HisTag+¥KstProACTH141 plasmid and prokaryotic
expression and purification of the protein

A: Double digest of the recombinant plasmid with Ndel and Sall. M: DNA marker. Lane 1. pET21a-HisTag+KstPro—
ACTHI141 recombinant plasmid. Lane 2: pET2la-HisTag-EKst-ProACTH141 plasmid double digested. B: Electrophoresis of
HisTag¥Kst-ProACTH141 protein expressed with IPTG induction. M: Protein marker. Lane 1: Lysate of bacteria not treated with
IPTG. Lane 2: Lysate of bacteria treated with IPTG. Lane 3: HisTagE£Kst-ProACTH141 protein purified by a nickel column from
the lysate of bacteria treated with IPTG.
3.3 ProACTH141 HisTagE£Kst-ProACTH141 EK

proACTH141. HisTagEKst-ProACTHI141  ProACTHI141  SDS-PAGE( 15% Tris-Glycine
) ACTH( Abcam) Alexad88

( Abcam) Typhoon FLA 9500( GE Healhcare) 2 12 o
3.4 ProACTH141 ACTH(1-39) ACTH(1-24) RP-HPLC ProACTH141 ACTH( 139)

ACTH( 1 -24) 0.1% TFA c18 3
. ACTH( 1 -24) (13.23 £0.02) min ACTH( 1 -39)

(15.24 £0.05) min ProACTH141 (26.12£0.05 min) ( 3) .
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Fig.2 Western blotting of HisTag- 0 5 10 15 20 25
min

EKst-ProACTH141 and
ProACTH141 proteins
M: protein marker. Lane 1: HisTag -EKst -
ProACTH141 protein. Lane 2: ProACTH141

protein purified after digestion with en-

terokinase
3.5 ProACTH141
39) ProACTH141
5 10 15 20 30 45 60 80 100 min
HPLC ProACTH141
ACTH( 1 -39)

3  ACTH(1-24) . ACTH(1-39) % ProACTH141 ) RP-HPLC % i} &l
A:ProACTHI41 ()55 B0 A (4385 €1 s B ACTH (1-39) F 155 2800 A € 355 41 5
C:ACTH(1-24) ¥ i S8080HH 5,335 1

Fig.3 The reversed-phase high performance liquid chromatography of

ACTH (1-24)ProACTH141, ACTH (1-39) and ProACTH141
A: Chromatogram of ACTH (1-24); B: Chromatogram of ACTH (1-39);
C:Chromatogram of ProACTH141
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Fig. 4 Concentrations of ProACTH141 and ACTH (1-39)

ACTH proteins in mouse blood serum
Different curves represent concentrations of
ProACTH141 and ACTH (1-39) in the blood serum,
o, Acthar (5 mL) P<0.05, n=12. A two-way ANOVA test was used for statis-
4 ( CVS Pharmacy/Walgreens 2018. 11) . tical analysis
POMC ( POMCist)
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PC1 PC2  PC3. 3 . (1)PCl  PC3 B-
ACTH 2 . (2) PCl PC2 PC3 PC1 PC3 ACTH
PC2 B- . (3)PC2 ® ., POMC 3
ACTH( 139) . ACTH
ACTH ACTH
T,, T,. AUC. 141 ACTH Pro—
ACTH141 ACTH(1 -39) .
RP-HPLC ProACTH141 T, ACTH(1-39) .
. ProACTHI41  ACTH(1 -
39) . N ProACTHI41  ACTH(1 -
39) o .
. RP-HPLC PDA 210 nm 280 nm "
3 210 nm 280 nm 280 nm 210 nm
280 nm o o
ProACTHI41  ACTH( 1 -39)
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Determination of Recombinant Human Adrenocorticotropic Hormone
Precursor Protein and Its Metabolite in Mouse Serum by RP-HPLC
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Abstract: The concentrations of recombinant human adrenocorticotropic ( ACTH) hormone precursor protein ( Pro—
ACTH141) and its metabolite ACTH ( 139) in mouse blood serum were determined by using a reversed-phase
high performance liquid chromatography ( RP-HPLC) . In the Rp-HPLC method Inertsil® C18 column (4.6 x 150
mm @5 pum) was adopted and ACTH ( 124) was used as an internal standard. Linear gradient elution was per—
formed by proportional mixing of 0. 1% TFA buffer ( mobile phase A) and acetonitrile containing 0. 1% TFA ( mo-
bile phase B) . HPLC condition: flow rate 1 mL min~"; detection wavelength 280 nm; column temperature
room temperature. Pharmacokinetic analysis showed that the halfdife ( 7,,,) of ProACTHI141 was 21.9 min and
that the peak retention time ( 7,,.) of its metabolite ACTH ( 139) in the serum was 20 min. The area under the
curves of ProACTH141 and ACTH (139) was 538.2 (mg *L™') *min~'. and 88.2 (mg *L™") * min™' re-
spectively. The RP-HPLC method is easy to operate and high in sensitivity and accuracy and can hence be used
for pharmacokinetic analysis of the recombinant human adrenocorticotropic hormone precursor protein.

Keywords: Gene recombination; human adrenocorticotropic hormone; ACTH; precursor; HPLC



