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Purification and characterization of two PR-10 protein
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Abstract: Two proteins of similar molecular weight (named as ASPR-C-1 and ASPR-C-2) from the crude drug of Angelica
sinensis were purified and characterized by 80% ammonium sulfate precipitation, Sephadex G-50 gel filtration chromatography,
and DEAE-Sepharose anion exchange chromatography. The molecular weight of ASPR-C-1 and ASPR-C-2 on SDS-PAGE
was 17.33 kDa and 17.18 kDa, respectively. They were mainly monomeric in solution, but partially formed dimers and they
were glycoproteins with glycosyl content of 2.6% and 8.2%, respectively. Both ASPR-C-1 and ASPR-C-2 were identified to
be members of pathogenesis-related 10 family of proteins by matrix-assisted laser desorption ionization time-of-flight mass
spectrometry and have ribonuclease activities with the specific activity of 73.60 U/mg and 146.76 U/mg, respectively. The
optimum pH of the two isoforms was similar, at about 5.6, while their optimum temperatures were different. The optimum
temperature of ASPR-C-1 was 50 C, and that of ASPR-C-2 was 60 “C. Both isoforms presented highest thermal stability at
60 C. However, ASPR-C-2 was more thermotolerant than ASPR-C-1. The latter was rapidly inactivated and retained only
about 20% residual activity while the former still maintained about 80% of its origina activity at a higher treatment
temperature (80 to 100 °C). In addition, Fe?* had an activating effect on the ribonuclease activities of two isoforms while Ca®",
Mg?*, Zn?*, Mn*', Ag®, Cu*, EDTA (Elhylene diamine tetraacetic acid), dithiothreitol and sodium dodecylsulphate showed
different degrees of inhibition of the enzyme activities. Our findings provide a foundation for further research on the biological
function of PR-10 protein from Angelica sinensis.

Keywords: crude drug of Angelica sinensis, glycopratein, purify, PR-10, ribonuclease
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Fig. 1 Sephadex G-50 gel filtration chromatography (A) and SDS-PAGE (B) of crude extracts of Angelica sinensis. M:

protein weight markers; 1: P, fractions.
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Fig. 2 DEAE-Sepharose chromatography (A) and PAGE (B) of P, fractions. P,: P, fractions; 58-188: fractions of
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x1 AMELTRMELER

Tablel Purification summary of two isoforms.

Step

Total protein (mg) Total activity (U) Specific activity (U/mg) Purification fold Recovery (%)

Crude extract of ASPR-C 185.18 2 552.00 13.78 1.00 100.0
. .
oA ELIE LS 69.02 1081.45 15.67 114 424
precipitation
Sephadex G-50 50.02 1302.18 26.03 1.89 51.0
DEAE-(ASPR-C-1) 5.69 419.47 73.69 5.35 16.4
DEAE-(ASPR-C-2) 6.80 998,53 146.68 10.64 39.1
A B C
kDa M | 2 kDa 12 | 2
116.0— 116.0—
66.2— 66.2—
45.0— 45.0—
330 35.0— w— - -
25.0— 25 0— @l
18.4— .
14.4— ‘. _ 18.4 — - - -— — _—
: 44—

3 WMERIEA SDS-PAGE 574

Fig. 3 SDS-PAGE analysis of two isoforms. (A) SDS-PAGE of the isoforms with B-mercaptoethanol. (B) SDS-PAGE
of the isoforms without B-mercaptoethanol. (C) PAS staining of the isoforms. M: protein weight marker, 1: ASPR-C-1, 2:

ASPR-C-2.

WKl 3C fiisn, ASPR-C-1 #il ASPR-C-2 & [
£ SDS-PAGE 4174 PAS YLt )53 2 5641
@, RUIPIFE A RN . 2B IR
I, ASPR-C-1 Fil ASPR-C-2 M55 43 510 2.6%
1 8.2%.,

23 RitLE
R4 A 1 241 2576 1 947 AB SCIEX 5800

%z 2 ASPR-C-1#0 ASPR-C-2 [RiEH 4R

TOF/TOF i /A, 1381 KE s i (PMF,

¥ PMF it by 1.861.69 (ASPR-C-1), 952.52
(ASPR-C-2) MIRKBLENLEE 1T MALDI-TOF-MS
(AB SCIEX) —4¢Jiiksr#r, H Masoct k{444
% NCBI nr 25 F B e, S 45 R sk 2 fir
No HE 2458051, 5 ASPR-C-1 f5 2 VLt ()
EHREKHWE M Daucus carota 4Tt H

Table2 Massspectrometry analysisresults of ASPR-C-1 and ASPR-C-2

No. Accession No. Known protein Source My (Da)  Protein score
ASPR-C-1  @i|18652047  Major allergen isoform Dau ¢ 1.0201  Daucus carota (carrot) 16 508 100
ASPR-C-2  @i|18652047  Major allergen isoform Dau ¢ 1.0201  Daucus carota (carrot) 16 508 102
ASPR-C-2  (i|14423646 Apig2; Apigl Apium graveolens 17 079 102
ASPR-C-2 0i|1769847 Api g 1.0201 allergen Apium graveolens 17 079 102

Petein scores greater than 93 are significant (P<0.05).

http://journals.im.ac.cn/cjbcn
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Fig. 4 The optimum pH of the ribonuclease activity of
two isoforms.
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Fig. 5 The optimum temperature of the ribonuclease

activity of two isoforms.
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Fig. 6 The thermal stability of the ribonuclease activity
of two isoforms.
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Fig. 7 Influence of metal ions, chelating agent,
surfactant and protein reducing agent on ribonuclease
activity of ASPR-C-1 and ASPR-C-2. EDTA: elhylene
diamine tetraacetic acid; SDS: sodium dodecylsulphate;
DTT: dithiothreitol.
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TE X RETE il — R A

M T 8 )2 M Sephadex G-50 43243
(YL N 1.5-30 kDa, AHF5E H Fr iy G-50 &5 —
W v ) 2 (9 43 F RN AR T 30 kDa, H R 2
Bk T AAAE 17 kDa /e 4y 2 R f£7E 35 kDa A1y
MR (B 1B), HT/EH T8 NHTE
¥, RIS 35 032 R T TV OB s R
& A AT B E 111 SDS-PAGE 43 Hr 45 5
( 3B) WUESE 7 ixX—si, PR YIH4:24 PR-10
BRI P AEE I S A B i 5 Bet
v 1M, TR RE LRI A, (HAT
O IR BRI

TEC R IBIAEY) PR-10 % 985 11 vh HA W
Sk A5 % 1 AmPR-10, B o o 13.79%129
AR KRB, T MM PR-10 & e &
M, HEFYSHAZ0 PR PR-10 211 (ML
3510 2.6%F1 8.2%) L EEAR i PR-10 25 111
WESE i

PR-10 FKEHE T HA LR hGE, HA 2k
FREE 1 RF % PR-10 3 A 3L [F HA 1 A4 2
e, i in# HE AmPR-104 353 AR LaPR-101,
fiiE GaPR-10%% | G2 gy SPE16 | Bt
CaPR-10 45 34 A7 12 BA% R 05 7k . AR R 92 4
RS2 M B R 2S00 4225 PR-10 4R (1t H oA A% H



FER F/HPFEHHEM PR-10 BHERPMALSRIE

A% I Tl 6, 5 ]k W i Ab 2E 11 A 2 S AmPR-10
F (7411 U/mg) #2411, ASPR-C-1 4 HL 1
(73.60 U/mg) 5 Z A%, ASPR-C-2 1Lt iH
(146.76 U/mg) JZHk 2% (3% 1), 44425 PR-10
EHW Y HEER A PR-10 & HA ¥ &1
BAZ IR IGYE . MIHAE 2 PR-10 2 FIAZ M A% BRIt
TG MR RIS pH AR, 38 5.6 A4, (HH M
WA, ASPR-C-1 Byl 50 C, ASPR-C-2
)2k 60 C (¥ 4, K 5), 5 ASPR-C-1 LA )6
HRHHY PR-10 2 ML, 24)H4E 25 ) ASPR-C-2
HA AW 8, 7 50-100 °C Ak B 5 (1) 5]
AR S5 KF 80% (&l 6).

AREREF . BARMRRNEER . &R
FIXF PR-10 25 [ A2 5 A% R Tl 1) 5% Wi A7 S 25 22
5. FHHF5E %M ca® . Mg* . Zn* . Mn** | EDTA .
Cu®*. Ag'Hil SDS X % >k Zm PR10 fil Zm PR10.1
A RIS PR cu®t AgTRT R EE AMPR-10
A RZLINHIG PP fEA T, ca®t . Mgt
Zn?* . MR T S TR R B RIE R, cu®
Ag'. EDTA. DTT HI SDS X — &M Pk iy i
FEERTIR , T Fe™ W~ BRI BRI 1A
BYEIEER (B 7).

MIHH A F PR-10 £ 11 PR-10 & M % IR
B P 2= S R e R 22 TR R T
AN TR 2 B R A N SR L . ARk k25
T IHHANE PR-10 R IR . =ZELhi L
AW EE, Dk —2 R I H R TE PR-10 2K
[ 22 8] PR 28546 5 T BE Y 5[]
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