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Ak, Fik AARAR ZEFE A PCR ¥ 3847249 Lunasin DNA K B % &1 £ 1% £ & ik Hk pET28 , B by BZml 5 %
T JG 3T R A AL B F E e BT kA 4T 440 Griess & A0 ELISA x4 al s R J774A.1 ta o3z ik
Lunasin 3 — &AL 8 A=A B IR B F o & 8% 6 F X2 B T4 & 99 % " ; Western blot 4 Lunasin %4 B -
KB(NF-kB)p65 BB AR AR R F (TF) ke Hh, 5R  RAMET Lunasin 89 R F X B AR, KR L EE
90% % Lunasin % Bk, Lunasin #8383t 374 fg % 42 (LPS) -3 & J774A.1 20 6 NF-kB #9 7% 4L 47 ) — B4 RA A%
DR T #HABMBIRTEF o @A 6 89 kL, Lunasin 3 LPS i 549 J774A.1 M TF t9 R X L A B %
RAVER , i RAZAIA G Lunasin R ILE B E R KX AW FE M, A R WH LPS i 5499 J774A.1 @ e TF &
ik, FLAUH) T Ak R A i Hp ) NF-kB 89 &4 fn 22069
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[ABSTRACT | Aim To test the anti-inflammatory biological activity of prokaryotic expressed lunasin, and to lay the
foundation for future lunasin development in biomedical field. Methods The lunasin DNA fragment amplified by PCR
was cloned into the expression vector pET28 by means of genetic engineering technology. — After the identification by restric-
tion enzyme digestion and sequencing, lunasin expression was induced. The purification of lunasin was performed by nickel
ion affinity chromatography. Griess method and ELISA were used to test the effects of lunasin on the contents of nitric oxide,
tumor necrosis factor-a and interleukin-6 in the culture medium of mouse J774A.1 cells. The effects of lunasin on the phos-
phorylation of nuclear factor-kB (NF-kB) p65 and the expression of tissue factor (TF) were detected by Western blot.
Results  Prokaryotic expression vector of lunasin was successfully constructed and the recombinant lunasin peptide with about
90% purification was obtained. Lunasin could inhibit activation of NF-kB induced by lipopolysaccharide (LPS) in mouse
J774A.1 cells and then subsequently suppressed the synthesis of nitric oxide and the expression of downstream genes like
tumor necrosis factor-o and interleukin-6.  Lunasin also significantly inhibited the expression of TF induced by LPS in
J774A.1 cells. Conclusion  Prokaryotic expressed lunasin shows significant anti-inflammatory biological activity, and
significantly inhibits the TF expression induced by LPS in J774A.1 cells, and its mechanism may be achieved by inhibiting

the activation of NF-kB.
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Lunasin ( A0 R IE FREGHEH 43 M
JERRAYE MG PRI, 1 28 1 EE I (GM2S-1) BE DA 4
i,k 5.5 kDa'' |, e R H ASHS Kof B2
BR/INEH BB T 1987 4F D\ OR TP 1 rf g3 B 4 SE T
SR AR AIF AT 2% BT M KL A 0 R RE
RAED i an g et e Pt Ry
PR P I A T A AR NG ) 2 R O
5NN Lunasin BT A S 238 i 16l A% K kB
(nuclear factor-kappa B, NF-«kB) A& PE T SZ 30

g 2 B ( lipopolysaccharide , LPS) J2& ¢ 4 21 ffd
T, B b NF-xB 1 L RB A AENE 6
(interleukin-6, 1L-6 ) . I 8 3K & Al ¥ « ( tumor
necrosis factor-a, TNF-a ) DA} — AL A (nitric oxide,
NO) 55 Z2 i 40 i 55 P -, 78 R AE $ Hh ke 1) g %
YEM . B LPS 2 H A2 A AR SM il £ 58 5E 21
FEASERL () S8 ik o A A i A2 T B
BAGR PR AL AE T RAE RV, AT (tissue
factor, TF ) 2 EE L1t #2195 27, J& 0 BEHOE A i
B EZEREZ - Mkl R & R BE
PN BRI 9 B2 R AE A BT (40 TNF-o TL-18 Fl
IL-6) 2> G20 TF {25 LI, M2k LIy TF SE
SRS 15 A i B W, 200 I 55 1 20 bk B B i AR e
P, IR T BEE A 240 AR T A R o
il 5 A B B B R A0 TF #3835k X T i &
TN TF B AL SR DL KA I3 i R 30 bk i A4 36 97 2
AEER XL, Cam %" HF5E &I, Lunasin 5 34 ik
S FERE AL AH G , Lunasin #1111 98 i AH OC I8 7

AR LA TR TF-Bet 8 Lunasin /17
BB AR T HFE T R 3k R R AZE M afifk, L
LPS i35 F W 20 7 4= NO [ IL-6 \ TNF-or, %8 3E J5 1%
221K Lunasin JTR Y2216 M FE 0L LAl I, o —
LT IEAZ 5 1Y) Lunasin X} LPS 755 B WA il TF
FEARWANERIAE T, S 3 bk i A 0 B G Y A TR
Lunasin 7£ B &, 25 ¥ B= 25 40038 19 JF & R 28
i

1 ##FTE

L1 ##5iH

JT74A.1 40 LBk B ATCC &5 K i % & #
BL21(DE3) | J& #% % ik # {& pET-28a(+) ,pMDI19-
Lunasin i 41 3 % & % {& % ; Opti-DMEM 1 Reduced
Serum Medium ( 76 M 7 ) 35 25 26 A8 UK 4% 22X 7| Li-
pofectamine 2000 % F Invitrogen 2 7] ; [} #| M A 41
B Neol Xhol \Pvu Il % T #{&(pMD19-T simple vec-

tor) ¥ B TaKaRa /A & ; Trans2K Plus II | Trans8K
DNA Marker 1§ T & R 4 £ 4 2 & ; NF-kB p65-
siRNA w1 % 2 3 [F 2 5] 4 i B 4F i 1 B Hyclone
NE B A B TN E A FUR IR BUR N &
BEERAAE. FAER AFFERME L&
£ T /N8 ; BCA & B & MR A A 1 B Thermo
Scientific 28] ; NO #& Ml K 7| & | F & £/# & & X
.= T 2= KA EELISA &Rl & 1 &
Cloud-Clone /2 & ; TF . p-p65 F AW B Santa Cruz 2
B ;p65 Fu W B ABClone 2 7] ; 3 38 A b o & X
ECL 7% ¥ B Pierce /A 7]
1.2 pET-28a(+)-Lunasin RiXEEHERLE

PLSE B E (R A7 8 pMD19-Lunasin # & I Lunasin
B 7 A AL, BLF Primer 5.0 Wity 85 4, 15
B 4 T : Lunasin-F ; 5'-CATGCCATGGCATCTAAATG-
GCAGCACCAGCA-3'; Lunasin-R: 5'-CCGCTCGAG
TCAGTGGTGGTGGTGGTGGTGGTCATCGTCATCGTCA
TCGTCATCG-3', % Lunasin-F 5| 47 % 5'3% & &
1R A Neo | Bg U1 & (T %14 ) PL X Lunasin 5’
3 ¥P 4 B HE R Y A ZE )7 71 s Lunasin-R 53 & H
PRI Xho T BT A0 52 (T X %) (His 47 4 (4
&) PL X Lunasin 3’ 3% 3 2 2 L B 4% 75 2L & &y B %)
T3 VL K 2 k % 8 F . Jf Lunasin-F  Lunasin-R 5|
#r, YA pMD19-Lunasin Jfi 4 % # 47 # 47 PCR ¥ 3§,
PCR KB 4 F J: 95C H & 1 10 min; 95°C % £
30 ,55°C 3R Kk 30 5,72°C ZE f# 1 min, 3t 30 M &3
72°C 4 FEf# 10 min, B 5 pL PCR 7 4 ¥ 4T 2% 3%
Jig ¥ 5 e vl vk S L P IR, EICE B9 B B, 5 pMID19-
T simple vector i # , ¥ 2% # 7 4 % L. DHSa B % &
2 M, BT F B & (50 mg/L) 4 ffi 16 )5 #£ 4T PCR
BR PR TR AR R ERR A, X E
tEETI AN, MFERSEZRERFH
pMD19-Lunasin 7 # 47 b %F, 45 K IE # 5 48 BUR
kL IF 44 # Lunasin-T,

¥ Lunasin-T = 41 Jf b fn JE 4% %k 3k 0 A 21K
pET-28a(+) 2 % Al Neo I . Xho I #47 W EE 41, [
W B ] 7= 4 Lunasin & F0 pET-28a( +) RN
Jl DNA ##RA & 16 CH R EE, KEET i
ft. DHSo &% A5 48 ., % A 2|k A8 & % (50 g/L) 4t
MEEE SRR E,37C /IR, R @ EHAT
PCR % & , B & IE 7 0 H % 3 KB 7R R R UK
MR EREAT A Pvull Be AT BB S K K
EEF WAL A BN FBEREE, AT R &
Lunasin E 4] 5% 3£ # {X pET-28a( +) -Lunasin,,
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1.3 Lunasin [BiZRIiA K44

% E 4 Mk pET-28a (+)-Lunasin # ft. E Coli
BL21(DE3) /& % 2 40 0, P B B % & A T LB 3%
FEF(EH 100 mg/L FAEL), AEBEFREUL:
100 4 K335, #F ODgyg . T 0.6 B A N 3 7 25-B-
D-A X o g 2k FL A (IPTG) £ 4% Z 0.5 mmol/L,
37CHLEREF 4 h, S Lunasin EH XK, 4CH
U BT, E R T Tris-HCL & 0 ik, ok B 48 7 2
W, T 4C 44 T 6000 r/min &% 30 min,'*]ﬁ(%i‘)%
WAL IE , 4B B Tricine/SDS-PAGE # M| Lunasin
EHWAA, L Lunasin E A F E T A L #E
WE, FAEFEMBENAE A Lunasin & &, F#
F0.45 pm JEHE TR, TE BT FEMENAE, 27
F A R R sk e vk B 3R I R (20,50, 200, 500
mmol/L) 7 %k Bt . W & %k B, F1 A Tricine/SDS-
PAGE #: & & 45t 1 5 , i Western blot wt 4 4k FE
AT A, I 1 kDa #8 9% & 3t 44t & B9 Lunasin
B A AT 4 A0 it 3R AR BCA 391 E Lunasin & &
By,

1.4 HRIEFRAGHALE

/NECE M JTT4AL1 4 AR 5%C0, 37°C 4
TR, T4 10% ks 4 fiE . 0.5% R4 8 DMEM
BER R K E 80% ~90% th % E B, DL
0.25% % % 8 B %1 0.2%EDTA & & 14 47 5 min
FER,E3~5 RARHIATER, Ehph5 4,
(D Z AU, 2422 FEHE,; (2)LPS 3t
A IPSARE N1 /LI RARFEEET,(3)
LPS+10 pwmol/L Lunasin 41 .LPS xf B8 41 F &l b Ao
Lunasin ( 4 % & % 10 wmol/L) % & ; (4) LPS+25
pwmol/L Lunasin 41 . LPS *f ¥ #41 # &} F /1 Lunasin
(2R E 7 25 pmol/L) ## F ; (5) LPS+50 pwmol/L
Lunasin 4 . LPS 3 & 20 3t + A Lunasin ( £ wEH
50 wmol/L) i H .

1.5 #HREF NO.IL-6 LK TNF-o BI#&

B BCAE K B i, DL 2x10° AN/ FLEEFE T 24
A, R 24 h F oA EdE B4 LPS(1 g/
L) #8 Lunasin & @ (0.10.25.50 pwmol/L) &) 5% & 3
FF, R4 H LPS 1 Lunasin & &5 241 N *T I8 | & 42
B2 h, WEHBIERR, F— A ERNKA
& (Griess 447 %) M & 40 fi 35 = P NO & &, %
P 11-6 'TNF-o # ELISA #3137 &8 7 3t Bl 2
28 J, 5 25 P 1L-6 TNF-o B9 48
1.6 Western blot #ill p65 BEERILTZE K TF

Rapil Rk ke m\NEEGHELEH

BEMF A5 G oR MBI s Al E e HMEEA R,
TR % F 30 min, m DA JE] BT MR OR B 3% ,4C B L A,
W EE A EEARRY, BCAAEERA,
BRI 30 pg & A #4T SDS-PAGE,, H. ik 4 K
&, G B A B3 B 2| PVDF B 3 5%
Jitfe i (TBS-T # B ) £ E R 1 h, K E L
B N8 B Ak p65 (1 : 1000) \TF (1 : 500) . p65
(1:2000) .GAPDH(1 : 2000) — 41 ,4°C & it &,
YRR, FEHRE S 12 1000 i B B9 3R AR 3T 1L 4 B AR
WA R EEBBHE 1 h, B ECLIEXAFLEL
HBR G ZREE, %G 2 Gel-pro BRAFHATRE
MW 5 B A
1.7 #B[& NF-kB p65 B9 siRNA T2k

AR OMEE o p65 B9 /N T 3k RNA ( small
interfering RNA ,siRNA) /7 7 V3 S B M R B (4T
#.FHE E )7 F| Scramble) i 7 M & 3 I H & 4 A R~
& 4 R, p65-siRNA 7 7| 4 . IE X # . 5'-GGAGUAC-
CUGAAGCUAUATT-3", & X 4% . 5'-UAUAGCUU-
CAGGGUACUCCTT-3', #H % 3~ 15 R4 ha, fl
A XA H DMEM 3 5 £ M T 60 mm F I+ | 40
M35 E 70% % 4 B H Lipofectamine 2000 % %t
p65-siRNA 2 Scramble-control , #% % 24 h J& , Western
blot #: | p65 ' TF I 2 & I .
1.8 SitsiR

Prm SEa N E A 3 0K, KA SPSS 19.0 #4741t
IT, BAE DA wts KR, KA Student’s t-test A 46 H
B & 77 2 947 ,P<0.05 $A b 2 R A R FE XL,

2 # R

2.1 Lunasin RIZFEHWHEREE

L pMD19-Lunasin FRi A #8747 PCR §731
PCR =¥ 4 1k 2% B G 0l 6 K HL Uk, PCR 729
175 bpZits , K/ANSG B —2, ¥ PCR W) sl 2
T M I 1E 60 I 7 e 28 ek AR, o ) Sl e )
H L F IRk pET-28a( +) -Lunasin F] ] Pvu Il #£47
M S, T H R BRUTRAR & 54 Pyl
PIBEUIALE, P E A Bk n] YT 3 4% B, TS
JOkia] LAY 2 2% v B, WY1 7= W) 425 1% S G b
BEE LUK, o B U0 BORCS R /NI — 3, bl
pET-28a( +) -Lunasin KR A ) . #4RE ) %
SE LB A SR 2% 13 A T2 W, I 445 2R
H5HM KBTI E A (E 1),
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A M 1 B M 1 2
8 ’ A M1 2 34 B'm123
5 B "y EFF\
3000 bp =M.
- E 15kDa «= o i
1000 bp 19KD8 - o "
i .t[masin -
(5.5 kDa)
250 bp
unasin
100 bp C 1 2
A 1. Egﬁﬁ*ﬁﬁl‘]*ﬁgﬁgi A & Lunasin PCR B8 H vk
é’t%(/ﬁ\:r’“ M A Trans2K Plus Il DNA Marker, 1 4 Lunasin 3£ K #Y
PCR =) ., B R ¥E AL )5 Bk il V) % & (Hh M 2F Trans8K DNA
Marker, 1 >& Pvu [l B§YIJG 0925 Bokz,2 4 Pyvu Il BV 5 AU SEAL 00K ) s s ——Lunasin(5.5 kDa)

Figure 1. Construction and identification of recombinant

plasmid

22 EARERANFTUHNERE

X 5 2] R RR AL B TIPTG #7715 S, 37°C i
F2%3K 4 h, M| ] Tricine/SDS-PAGE i 5 235
00, B FORIAE 5.5 kDa b BLH 4515, £ H A
FRIBMT(E 2A) BT T 2B A, X AT
PR B0 5 R EIE R R R R AT A,
O AN [ (R IR A 35 3 282 o T O AT A5 R
AT Tricine/SDS-PAGE Hi ¥k , 7£ 200 mmol/L B
PR Yo 5 Vi AT DL B — 1) 5.5 kDa Lunasin & [ H3
B, HAEEETE 90% 2247 (&l 2B) 5 LA Anti-HisAntibody
T Lunasin B 4125 H #£ 17 Western blot 4387, 7£ 5.5
kDa &b H B4 3E 25717 , 26 B i 213845 Lunasin #2418
F (r-Lunasin) (& 2C)
2.3 E4H Lunasin Xt LPS FES/INR J774A.1 HARE 5
fiE B F 5 il B NF-kB &L B R0

R Lunasin J& 75 B A HT R B =Y #2065 P,
BATFIH Griess 43 Bk LA S ELISA J7 384 I H: %)
LPS i 5/INER J774A. 1 40 1 9 5 PR 543 W 9 52 T
HaSFIXT IR e, LPS fed2 =/ B J774A.1 B
M S8 RE A T+ NO IL-6, TNF-a #4431, Lunasin 5
e BEAR AP AR/ IS BB I 20 M 13 W NO | TNF-
a IL-6 B9 &, Hrf 24 Lunasin ¥ A 50 pwmol/L
I A FH 5 ( P<0.01; 18 3A B .C), BT L&
MR AR AE R T B NF-kB T35, #EI Lunasin X}
H AR AR @ ] NF-«B RS L sc 8L, +
JEFRATH Western blot £ Lunasin X} p65 B 1L AY
o, a5 XYL, LPS AbBE 2 h )5, p-p65 Y
Feik W g, WS p65 M RIKFEALEEA
AR 3D) 3 5 LPS Xf 4 AH Fb, Lunasin 5 A [E] 4K
FPEIN ] LPS 15510/ B J774A.1 BRI p-p65

B 2. Lunasin EHAEAN KRB . AUFMERE AH
Tricine/SDS-PAGE H 5 25 FAL 1 e 3k [ Hrp M 26 F1 4y
FiAnifi, 1 A pET-28a( +) 25 FURLE S 07,2 7 pET28a(+)
23 PR 5,3 M E A BRI 0T, 4 VBRI TR ],
B 2 Tricine/SDS-PAGE Kl i {6 J5 25 (1 (Ferh M8 F 4
FihrifE, 1 4 20 mmol/L BRIV ,2 4 50 mmol/L JE
& ,3 24 200 mmol/L YEMLIE) . C &AL Western blot
AAHF(1.2 E Ni-NTA SEMZHAE 4L A EA)

Figure 2. Expression, purification and identification of re-

combinant lunasin protein

HY2E3K | 24 Lunasin AR [E] 4 2 h B, 0 l p65 B
A A &cak (K 3E) . iR g5 SR E W Lunasin
Tl T NF-kB A5 AL, Hxk 4 i R 3 o P
I ] NF-kB A5 A6 i S B

2.4 EZH Lunasin ¥t LPS 55 J774A.1 408 TF &
bz pA

SHUERA LPS BEWS 22 i NF-xB L3 J774A.1 4
il TF Rk, JRATE JeFIH LPS 403 J774A.1 4HAR
AN[R)ESFE], Western blot Kl LPS X TF =ik #5200
BiE LPS 4b BRI [E] A9 385 hn, TF (19 3R 35/ WAE 3 hn
(Kl 4A), FIH siRNA JTER p-65,5 Scramble X I
HAHLL, p65-siRNA JLBRFILF] 90% £ 47 (P<0.01;
K 4B) ; ULER p-65 J5 , LPS LA, TF ik
FIEMGIE 57% (P<0.01; [ 4C) , W LPS 41 NF-
kB i J774A.1 4008 TF fI235,

BIAWFSEIEM T Lunasin A 1] LPS 551
JT74A.1 40 NF-kB {5 Ak, #F 17 00 i 5T Ui 98 5 [
TFRIKMPLR AW AT, SR LPS i3 TF &
IK[FIREZEH NF-xB, A T — 204G Lunasin %f LPS
WS TF A, 5 LPS X B4 AH L, Lunasin
SR FEHHE T LPS i 510 J774A.1 41 TF /1
35, H 4 Lunasin ¥ B 50 wmol / LI, FL AP il %
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A 9 B 60r C 350
g' 50l 300
J 6 3 40} J 250
g 5} 2 £200
2 4 & %0 L 150
—
2 3 = 208 Z 100
11 10 50!
0 0 0
D - + LPS(1 g/L E 0 05 1 2 Time(h)
e — p-p6’c'(> ob) + o+ o+ o+ LPS(% g/L)
- + + + Lunasin(50 pmol/L)
— e 065 —sagei~ == -p65
— & GAPDH —— —— )5,
T6r - em» e e=» GAPDH
1 8 a .12
‘$<5 w10 a
& 04t Q<< yg
o S Sa0Y
293} © 06 b
® ¢ =9
© 02 T 204
o o o
St & §0.2 b
0 . 5 © 00T g g

[ 3. Lunasin Xf LPS %5 J774A.1 20/ NO IL-6, TNF-o 53 52 NF-kB &L HIF0E (n=3) A.B.C 4B Lunasin X J774A.1
Y13 NO IL-6  TNF-o & BEASEIE (Horb 1 28 FIRHIRAL,2 o LPS XFIEZH |3 24 LPS+10 pwmol/L Lunasin 21,4 4 LPS+25 wmol/L Lunasin
4,5 2 LPS+50 pmol/L Lunasin 41, a & P<0.01, 525 FIXHIRZLELE ;b O P<0.05, ¢ S P<0.01,5 LPS Xf JRZLHL#R) . D o4 LPS Xt J774A.1 4
NF-kB { AL AR (Herfr 1 2SI IRAL, 2 o LPS XHREZ, a 24 P<0.01, 52 (XTI LS ) o E 9 Lunasin AFEA[E]A ] %F LPS ¥55 774A.1 40
I p65 BEBRALAYEE M (b 1 LPS XHHAZH 2.3 4 4354 Lunasin 402 0.5.1.2 h 41, a & P<0.05,b & P<0.01,5 LPS Xf L HLAS) ,

Figure 3. Effects of lunasin on secretion of NO, IL-6, TNF-« and activation of NF-kB induced by LPS in J774A.1 cells (n=3)

A B
0 4 16 20 24 Time(h) i PG5
-+ + + + LPS(1gl)
e GAPDH
- e e e w=w GAPDH Scramble p65-siRNA
5 12
5 b 5
L4 wa 1.0
< Q© <
o Q¢ 0.8
2% 3 o 3%
2 z2 506
S5 2 T 9
g g
CI @ 0.0
C D
— TF 0 0 10 25 50 Lunasin(umol/L)
GAPDH — + + + + L_Pr|§(1 g/L)
Scramble p65-siRNA GAPDH
E 1.2
L 10 12
= é 0.8 nal10
(OIS - < 0.8
2 S 06 092 Y
sg 2506
g g 04 S804
a 0.2 x 92
x .
® 0.0 3 0.0
1 2 R | 2 3 4 5

[# 4. Lunasin Xf LPS %S J774A.1 40 TF EERZEHIZME (n=3) A 29 LPS T J774A.1 AU R 1 4 TR 223k R5gm (b 1
oS AN HRAE 2.3 .4 .5 435k LPS Ab3 4.16,20.24 h 41, a y P<0.05,b 24 P<0.01, 525 FIXt AL L4 ) . B.C 24 Western blot £l p6s-
siRNA JLER p65 1158 K& p65 VIBRSG TF  H A (H 1 4 Scramble X FEZH,2 2 p65-siRNA ZLBHLH . a Jy P<0.01, 5 Scramble XJ B4 LE) . D
4 Lunasin %} LPS 55 J774A.1 Z0M0 TF Rk A2 (Hrp 1 225 X HRZH 2 2 LPS X H 4,3 Jy LPS+10 pmol/L Lunasin #,4 2 LPS+25
wmol/L Lunasin 21,5 & LPS+50 wmol/L Lunasin £, a y P<0.05,b g P<0.01,5 LPS %} M4H [L#5)

Figure 4. Effect of lunasin on expression of TF protein induced by LPS in J774A.1 cells (n=3)
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K, 8% 66% (P<0.01; K 4D), IESE T Lunasin
AEREINH LPS 551 1774A.1 400 TF i35, HiAE
FALFRE AT BE (Rl i 2 S ] NF-wB 16 L S8y

3 3 it

AWFFEA N TR T BRI T Lunasin
AR IR A I 2R AR M 3RS A B 3K 90%
Y Lunasin 22 ik, A= 4 27 0% P G 0 45 2R 7, g
AN NF-wB (3935 A 4 i T i 5 1L-6  TNF-
a IS NO y3Ri5, 7RIk A% %35 1) Lunasin
BYRAYAE A L A DHXT LPS 55 B bk
A TF FIBRYFEM , S5 25 3 1 UGIEN] T HXT LPS
P BRI TF SRk il vE . I 5e 3l
ik A A YT R B B i T SR AR o A S TR
i AR W BE 25 408 % Lunasin 2958 T &4

YER B IRPER R A P75 P K Lunasin , AN AT
HUASRHEAE K R B I A L BUE 5, T H ol T
LA RRIR 09 42 W) 7 D RE K Ok T 7 T e B | O A
i R BE 24 A U B AT AR 4 1Y T AR, AR H
Hil Lunasin 9 28 B & ) 40 25 T Be A K & gk
P PO R R E B, A R BN —FR
ARG A E A T BO R ARG I 1 7 Wy i 4l
JEARRAS B 5 R IR S B ELBUAR AR
H 53R B Lunasin X T H I & FH B A H 25
o FIFHEEA TAET-BE, SR A R R R R AR 1Y
HAE A, W TIR RS RS, i T & T2l
S AR A5 D PR, BE L Tz T AR ) B 2 4
B, AT 22 B TR T B A% K55 Lu-
nasin, Lunasin 738/ AUA 5.5 kDa, A 1HIE
NP TR R R IB R R AR 2 WA, (H= A0
TSN B AR A AT S R AR E M, i T
Lunasin 4~ 5 73§ 5 3 A K, AT AL 235320 Lu-
nasin A< B [ A )06 M DR e e R A A /N T
AR His (1) pET28 ##: Lunasin Rk A, N7ER
NS PEFTEE T, 38 2k 00 ] 2R R AR A
4 Lunasin, SEHE5 R W], 8 i 78 0 &5 4 4
#, Lunasin TEJR £ IE RGP I =Kk 8] 90% , J5
IR AL A: P2 5250 K W, His bR 28 IT A 5% i H:
PR EY) 26 1

A SCHRF I, Lunasin 410l 58 5 5107 iz 38 3x 400 1]
NF-kB Mo S A8 4 0 A G 95 95 B0 1o
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