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Extraction and Measurement of Total Protein and Amino Acids, Analysis
the Identification Result of Antifreeze Protein in Ammopiptanthus nanus
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Abstract: Total protein of the leaves of Ammopiptanthus nanus was extracted, the buffer solution system
was established which can obtain max leaves proteins from A. nanus. All protein groups were isolated by
DEAE,-C,whose molecular weights (14 =90 kD) and purities were measured by SDS-PAG. The results
of relative percentage of amino acids revealed the genetic consistency of the different species. Four protein
groups were identified as antifreeze proteins whose thermal hysteresis activities (THA) were 0.4%C,

0.33%C,0.48°C and 0. 157C, respectively. This was evidences of discovery of antifreeze proteins in

A. nanus.
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AT R84 Y AFPs IBHEERRE T, —smy
NABASBURMXEBAFFIREE, Ji,
BIMMUSEHR. KK TREME SKEMaFRTA
ZHPRRE S FDEAYREAR TSI HNFRY
ZHFNRL B aide s TH B BB S M HERER
HEHRT T a0, B R AFRBEKES
FPAH 15 24 ( thermal hysteresis activity, THA ) #4749
it EX THHAESEF B LT AP HE
IR, P R B B — SRR T R .

1 MR ERHE

1.1 ##

BBV 4 (Ammopiptanthus nanus) % g v H
Rt FVEAY R, ZEY R ik 42°51'N,
89°11'E, %R -95~ -76 m, RETE HHEH,
XERL, EFHMEKE 164 om, EXE
3000 mm, FFEHKE 14°C, FHRE 40% ; o &
TR 49. 6°C , b T B 7= I B 80°C LA L, SR A K IR
FE -28C, R4EATHNE 10 a LA EAAERRH H, R4
B [E]h 2005 48 1 A Fa (kS H BRI ERHE) .
1.2 HREAEAMNERRSBNE

FREL SO g YRS, R E WP (25 mmol/L
Tris-HCl (pH 8.6), 0.1 mol/L NaCl,0.1 mmol/L
EDTA,1 mmol/L & B B8P &5 (X P E BB,
PMSF) 1 8B R¥IR, = FHBEZ RS TER,
AELBEDPRLSES,4CH BN G, 20000 x g
REBOHEK, B KE L 30 min, EE FEIRRK, 8
BB BB,

fE B RE B2 HT{X DUBCO( % E Beckman 4y
), RAXDHRELAE, 78 595 an SRR
LR, FFIUE AsgsanfBo
1.3 EARMSEAL

THBRANRETRERITRZ (XE BIO-
RAD A ) #f7 # EEN Y. 2+ B EEwA
25 mmol/L Tris-HCl ( pH8.6), 0.1 mol/L NaCl,
0.1 mmol/L EDTA E#54:, SR J5 B 25 mmol/L Tris-
HCl( pH8.6),0.1 mmol/L EDTA K 4B NaCl ¥
B, HEEH4LL0. 1 ~0.3 mol/L NaCl Y45 Wi BE
¥, 3 0.3 mol/L NaCl AR UEE Ao Ase UK
(M RREKE ,BEEF 0.3 ~0. 6 mol/L NaCl EA45H
BEEFYERN , B 0. 6.1. 0 mol/L NaCl -k e , 4
KB 60 mL, 3B % 5 mL SRR . WEE R
W, AR T8 B Ageo T Ao B HLIEAG B - 05 4%
REBE'"  WERRBREERE TR, 4EET

-T0C KA.
1.4 EARSFRUE

fEFEERIK(ZE BIO-RAD 1+ d]) . BIFHE
Bk iz BE B B 3K ( polyacrylamide gel electrophoresis,
PAGE) i) Acr I Bis & ¥ B (T) Jy 3% , XBKHNH
SFH(C)N2.67% , NEZER, BEHEWFB RN
% 1% SDS,1% B-3# . ,20% HM,0.02% R
B3 #5,0. 01 mol/L pH 8.0 Tris-HCl ZZvh¥i, HER
FEH 500 V;EL kA E 5 h, BATELUEF A F
BEREEHELIST,
1.5 MARERANSH

WA ERENRAT BRXN TG, F 80T
FETHT HEZMR, XEFEEE/R BB
EenmzEs,

2 ZERE59W

2.1 HEBRRVEBFHANEEARRE

BSA IRER BRI 5 BOE B AH Assn KHR
MR BTNy = 1. 1448x + 0.0324, HXF
Bt =0.9992, b y KW, x HROLE. A%
595 nm &b BSA ¥ B ¥R BE MR DB 2 [R] 7 BRIk
PERF, EABIA- LR E R, T B & B Ry 2
EAE - TUARNEES SR, WAFEEES
BiE4 3.5 mg/go
2.2 DEAE,-C SEERRAS

VAFH FEBRE DEAE,-C BT X#ZHT
SHEBIENEARES . NE 1 IR 1 PEEB
FREME A/ A E R IR PRIKBRE 2 F R
BK, EORERR, SEMAMANED T,

No of cuvette
#281352331394755637179879510411541119273543515967 75839199 1081198 1523313947

1-00466:0% Buffer B 3 £3.50
- Ul NaCi(moleL") —» £3.00

0.75% ! r :
: S 7250
N —— e 00
‘2 . ! t

, 8 <
Iy <6 /‘,“ pH value RERS

T N AwA §1:00
A ,/V ¢ £0.50

0.00 55 S f

Conductance

L

0.00 300.00 600.00 900.00
Volume (mL)

KRN 60 mL, 458 #2595 mmol/L Tris-HCI, pH =8.6,
NaCl % HEVERR , B8 5 mL MR
Total volume was 60 mL, equilibration buffer involved 5 mmol/L

Tris-HC],pH =8, 6 and gradient elution solution of NaCl; 5 mL sam-
ple solution were collected every tube
B 1 DEAE,-C EFXHBERN
Fig.1 DEAE,, cellulose ion exchange
chromatography (IEC)
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Tl OEE A, ATEH
Table 1 Ay, A, value of fractions

Fraction number Ao Ao Asgo” Asgg
1 2.8862 2.1918 1.316817
2 1. 6445 1.3515 1.216796
3 3.1754 2.5656 1.237683
4 1.1345 1.0954 1. 035695
5 1.2573 1.254 1.002632
6 1.2008 1.2910 0.930132
7 0.789 0.9541 0.826957
8 1.3171 1.6655 0.790814

Note; This datasheet is from DEAE;, cellulose chromatography.

2.3 SDS-PAG X¥EZEARSFERAE
SDS-PAG BRUAFEH P ARESFRA N
14 ~90 kD 5+ FRMEA(E 2) . £3F DEAE,,-C 4§
WEHER R EEETARAS £ 51E5,6,7
BEBERER R 3 MU ERRSFRIEAAD

M

94kD
90.8kD 90.5kD
67kD

58.6kD 59.6kD
43.7kD 43kD

B 2 DEAE,-C 4B & %49 SDS-PAG(12.5% )

Rk E R (M RS TR)
Fig. 2 The fractions from DEAE,,-C was performed

on 12.5% SDS-PAG pattern( M ; Marker)

2.4 EEBMABASE

BEBABAEREZN. RNLERSER
B, HEEN12.76% KX EMERMSER, 4
H14 10. 78% F1 8. 32% ; AR L ERANERS
BUKHEEERSE ST S BREN 21.48% ; FHF/FIK
HERCERERMBEER) 5 9.43% ; FREBRM
HERSBN 5 3.33% M 2.06% ; HAERKRE AT
AEEAE0.95% ~5.86% Z A (£ 2),

2 HABERERAMSR

Table 2 Relative percentage of amino acids in leaves

HE®R Content E-§:9.. 4 Content
Amino acids (%) Amino acids (%)
Lys 5.86 Ala 6.50
Try 0.95 Thr 5.39
Asp 12.76 Tie 5.1
Ser 4.83 His 2.06
Glu 8.32 Val 7.29
Cys 1.51 Leu 7.69
Pro 10.78 Arg 3.41
Tyr 3.41 Phe 6.02
Met 3.33 Gly 4.20

3 tig

(1) & pH MR E MR BEXE I A R Ay %
EMTERE, REBGEDMEPHEARN, B
AEERRY K pH E, R AVHEYAH P EE XK
O, FEAN R LS , WO B ) SR BE U SR U
R pH H, B, ZHBNETEERM
BHRRESRLE?  RIVEB THBARRE
HEPER, HEL B TUOLAEEARRNERE
TR FIEE, W7 R A kAR AR T —E
fZE MK ERER 20 g BERKE N
12. 5% B P & F 4 H B A K IEMW .

(2) BYrtRY, fEHIL T T, Y AFPs 2%
MARTE, MERMIBEHERE AFPs Rk FH AR
HMEZP ., B bk AFPs, T BRY By X8
(5% P EZBEH—IM) MAERE" . HE
UAFHRFEERAR S, KITLERNSE RS
BH®E, KRR TULFRRBEN -5 (3t
THEF B MR E AN EEREA R Mt —5
WE,HE5CHHRAEEAFITHESN) AT
¥4 DEAE,-C A EENSEARASTHERBH
B (DSC) WE THA E™, RABAWKE R
20 mg/mLE} 4 A A H #HEE M, THA 450 %
0.4°C ,0.33°C .0.48C .0. 15C™*)  £HH B A H
MR ESEEREEENTIREA, X—RBIEE
TRBHEYASERFEAX—~BELER, INE
BERRSAERRE T HHLE, F A REHEY
A RFEARAEL" ™ RETE.

(3) HEIKIER ZM, % DEAE,-C 4+ B F]
MEAANFTFEAY —HNEHEARNESY. N
KSR A BT R . BB ERS, E KN
AFPs EHEAR THEE S FAKNREEAN B
%, B, DA FENGREARBEENLIES N
EHEARSMABEYRLRERNER, B E—
M ERAME R, EFENENSERENSEARK
H—BEE EiR. FNHYMGEEANEREIN
BRERBETAEEFEFAY, XZIKE.
SHRBKRZHEFEEENEN, REERER
HEARFER TFERE EHYREENS . ¥
Bu&RVEHYEE N FBDAT I ENRE
ERERM, X BB L SHEYRE TAETER.
HERR AFREMXAME R, ERINEE
ANEEAR., EXHHABYINEEGTES™E
TEMMEEAFHEER, B RITEILE &
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R, LRGBS T EATR , e DL HRE
VbR AR, LR EB TP RRN,

(4) BraRTLISRXRME B REMERRX
B R TR S R AR A MERITE
ST AR A M liE B9 E LR A AR X R A Y
AERERALE . F5MEIRPEGRHELR
AEHFIRT AMKXE, AMINTREES, £
BHERIFET M T —EHRNEGREFR. #
AZREORAFMEISTITE, E0EE bE
FETHBEULHE MM E S RAZTARBIFR,
SRR A IR T & B R AR A8, ATHA
WY LT NN E LW E R R, 875 M
BONRM R SHEES RRN SR EMNHEEE
M, ZEERARNRE IAEERBRERARHEY
BEA(EBETREREE HES) , BERAEEX
H. EHBYPLFERG T HWEGRAFH
REBMWENMEN . ELET LR —RILRMTy
/AT AR AES SR, AR R
T 4 F HES REF WA — P8R,
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