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Abstract: Taking the purified recombinant rH-2 protein as materials, the effect of food multicomponent molecules,
including EGCG, Ve and NADH, on the iron release of rH-2 was studied, and the mechanism was preliminarily dis-
cussed. The results showed that three substances for trial can induce iron release. The release rate of Fe?* induced by V¢ and
EGCG increased as the reducing agent concentration increased in the same loading of Fe*" concentration conditions, and the
release rate induced by V¢ was greater than that by EGCG. In addition, a comparative analysis showed that the highest re-
lease rate of Fe?" was induced by V¢,as compared with EGCG and NADH, and its release process lasted longer, while
NADH led to the slowest release rate with the shortest duration.
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Fig.1 Ferritin structure

ARSI ARG TREE TILER
B TR (EGCG) (4iA 3 C (V) | MATBEME iR IS
AR (NADH) 3 Mk Iy, BFFE & dh 245070
TRPERAIC IR 2. o : EGCG J& &gk
SR ) — B AR S0 19 2 B R B Ve SRR
Tl AR RATE YR 2, E— M RS R BT
AR, REASEME LAWY = A0 RId I kg WML — Ay
B, et T BRI SEge 5 — M ECRE NADH
IERS, HAHE MM BGE JFh kit 3
Pl LT3 Y1 R S, AELR AR 33 B RNV
PRI A A, BT B ads DR 4 52 i 6 (A
T,

1 HRSHS

1.1

HH H-2 WA E A H-2) KW E
(Escherichia coli)BL21(DE3) FiAHE M (K, 3246
FIRAE) s B O BRI, BB E S AR
A BRZA ] ; NaCl, NaOH , K i B} [ Ak 23551 G PR
I3 F) 3 HCL, 4 VU 2.k (EDTA) | NaNs, KR
fif Ak 2R R A RS |5 s mi R, Kby R

Bk 2Ei )5 N eI o BSOSO s IR L 1+ b
LA R EN (SDS) . — ¥ H L2 3 H b (Tris) | 25 Hh My
FLWE R-250 BRIV £k (FeSO,) | 48 47 JE % 8
(Ferrozine) . W B F LA R E E FIRE (EGCG) |
4erEZE C(Ve) \NADH. Z R & % (AMP) | T A%
AR FUEAT IPTG) (4 #ral) | #EH marker (437
afi) A A (BSA) (Grfral) (fEakEs , b &
RERBEARAA; W@ . WH XL %
(TEMED) , Bt E MR A R A F]; g5 &
fit, £ E Amresco A ] N RBEEENL Sephacryl
S-300 (43#Hr4l) , YLPE=E I B F SR8 BRA 5 iR ek
(Gr#rat) , Kigeib B R L A PR Al HoAti7]
N oAt

TGL-16A HPE FHE.OHL, KIPF NAERA
FRAF]; K36616D UG #y , 2 Eppendorf 2
A3 DYY-2C BRI PKAS, Jb Ui 7N—{4#) s EMS-19
RURE 750 FE 2%, R HE T MO A A A R A PR A A
SCIENTZ-D U 75 I 4 MRy BB, 7708 2 A= ok
B BAR AT BR A 7] ;3 GZX-9146MBE 1Y v, PG X T4
46 .DV-908 HUN7 xR S ZE R K F e, IR IEER S
H PR A BESF#E45 T ; SIM-F140AY65-PC %l il vk
B, A5 R HLZR PR 24 E ;s BS-100A B [ B4k
L2, BB HP VIR 5 89090A LA ok
FE1T, Agilent 23 A
1.2 B H2TEHEH CH2) WH&544
1.2.1 rH-2 #9541 &

rH-2 #4576 Masuda ZEPM007 1 FRSVEIS A
FEA tH-2 HRYSEEE R R EARM KA (E. coli)
BERVE S 50 ug/mL AMP [ LB K383k, 37 CHi 3%,
AR FE IR B Aoo = 0.6 IF, A TAEWRE Ry
100 umol/L () IPTG 53 H I 133k, 37 CHEIRE:
312 ~14h;4°C 10278 r/min &5.0> 15 min, BUTTE.
USRS 2 O UTTE TR (A 77 Falivgok b K R T
P 20 min, SRR 2s, TAERIFEA 2.5
HF TR 4 °C 10000 g #5015 min, e ERHT
50 ‘C/KIBINFN 10 min, 4 °C . 10278 r/min FEK B>
15 min, B EIEWR. 76 LIEWRTPINA 40% G R Eh AT
UUUE, 764 CIZEh#E . 4 °C . 10278 t/min £
L 15 min, WEEVTHE , F UTIE A 2% vh i (20 mmol/L
Tris-HCI, pH 8.0, 100 mmol/L NaCl) #:4752 % Bl il 15
F rH-2 MEMA. ] Tris-HCl S (pH 7.5,
20mmol/L) &M rH-2 #EM, Bf 6h #—kZ
W, B 3 G ERIRE. BakEihnasmEA
TR 0.22 pm 7K 2 ST g
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1.2.2 rH-2 ¢h4hiib s Ae

Yo ML AT B R 2 M, AR AT R T
0.22 um JEME. H 0.15mol/L NaCl f¥ 50 mmol/L
Tris-HC1 2 % (pH 7.5) “F-f} Sephacryl S-300 #%, 1
S FE V- JE, BORE A ERE S R, R R
0.5 mL/min, FH45 5 mL WCEERER , SR D4 Ik i et
SRS B 4l . 2 1 alifbad BRI AE 4 C TR IR
B, BT aifbny rH-2 EIBIER A S ET 4°C
5 H.

Z M Laemmlil'" 5%k, R SDS-PAGE H 3kl
EEAibIE ) tH-2 (W4t Hrh SDS-PAGE HLk
B marker AXTA>F AR : BERRILAETE B 9.74 x
10*, 2R MIEEHE M 6.62 x 10°, RALSNE T 4.30 x
10*, ZEBRIRTEFEGE 3.10 x 10*, EEEMHIF 2.01 x 10,
VAT 1.44 % 10°. BEIEHN 4% ~ 209% BRRERZ , BEHTR
/IR 80 mm (W) x 73 mm (H) x 0.75 mm (T) . F3fLH
F£ 10 pL, marker 6 uL. HLIKTE 17 mA fHF N7,
LYk S8 R 25 il il R-250 HEf T (.

1.2.3 rH-2 $k& QR agn E

B AVREEIE SR Lowry M, U4 MG & A
(BSA) 1EFrifEf£k.

FrrfERRZR B2 B 6 3 1.5 mL B0, g5 n
S3BIINA 0.20.40.,60, 80,100 uL 0.5 mg/mL BSA,
FZEBARRNE 400 pL, R EEA S EDHIN 0.
10.20.30.40.,50 pg, B ELOEHINA 400 pL Frife
EETAER, BIZUE A EE 10 min, 2RE2MA 20%
FEARER 200 uL, 372 BEAST, il M E 30 min. A
P A M E 750 nm AESCRE Aqs0, VISR IS N
REARBR , WO AR AR, bR fERR£R , Hor Rl
y=0.009x +0.0958, R* = 0.978 7.

FE I E - AR AR TR BE I R I, SRR
PIIAESE , BEREAE 3 AT, FESEZAKRME 400 pL.
Je AN PRI bR bR v 2R R 22 . AR IO B X R
PRufERREE , £5 ) H i B R o
1.3 rH2H%ZEAXTEBRHNFENE

JEIE R — A, Y E] Fe” I, M H4Y
& T 12 4 W) [Fe (ferrozine) 517, X F 28 & W1 18
562 nm A AL A AN, L5 SRR s B AT DA
BRIk Fer R ROWTE 25 C TR #kHT, IR

FeSO, R MELH : FHMERRICH 50 mL pH 2.0
IR ALK . FREL 0.083 4 g FeSO, 1A TRtk /K, &
25, B SomL W 6 mmol/L 1Y) FeSO4 1K,
P25 G RO AT

AEHEAREEE H335 FHs5W

BTN AECH] : FREL 0.049 24 ¢ FEIKETET
1 mL AYZEM/K A, BCHIAL 0.1 mol/L AR R EER,
P25 G RO AT.

7E rH-2 WG R, WKIAFF AR K R ERA
(R85 75 3k 2526 1 A PR B A b el RR AR A K 1 1
A, B A5 R AR B R A Sk s & P
I, 2 BESCHR 1314038 0 7 e 4k 15 8019 rH-2
il B SRR L, SR PRI ) rH-2 SRR
E AR TR R R Eh 2 .

1.3.1 EGCG #*T4k% & & R B8 %5 vh

B4 3% 1.5mL BYERCAE, 4P AIMA I mL kB
1 pmol/L MEREE I, P40 BN A R AT
WA 6 mmol/L Y FeSO, ¥k , fff Fe*™ 5k 1
LR E 439 600 2 1,400 : 1,200 : 1,100 : 1,
WECFEST, HHE 10 min S5 IIAMREE A 0.1 mol/L fYHE
SRS 10 uL, R4 )5, INA L@ L. FhnA
FAFRWAR B EE A 1.0 mmol/L 9 EGCG 1AM, ffif5
EGCG S#EMWE LA 220 - 1,7 25C .
562nm NHEFFINE , WLEE R Ao E R S I] (R AR Ak, 4
AFEAIBAT 1800 s, JEERRTIE] 0.5 s.

S E Fe’ SRR IMUE L 600 < 1,0
AMRSE R 0.1 mol/L FYFEIKE I 10 uL, 750485
Je o, A I B AR [ AR R v B
1.0 mmol/L 1 EGCG ¥, flif EGCG HEKE MM
SR E LA 20 : 1,60 : 1,100 : 1,140 : 1,
180 : 1,220 : 1,260 : 1. #£ 25 °C . 562 nm AbiA
FE, WLE R Ao B A ) () AR AR BN REA IR AT
1800 s, fEFREFIAE] 0.5 s.
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Fig.2 SDS-PAGE of rH-2
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h Fe¥ IR JERY Fe IF Rt oAl i LR % Fe®' Sk
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Fig. 3 EGCG induced changes in the reduction and re-
lease of ferritin
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ok, BLAEF RV BE R R Ve FAEIE T, bEE
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P, LD R R T ARG, R Fe B I R R
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TITE R P, AR i BT, R Fe® Rl R
FHE. HIEHEATRER T Ve AR 5T & A A
ZIN, AT A 3 Y R A T AR I, i
HARMRPE M, BrLibEE Ve WS, #hd
JEURCH Y Fe™ s, AT 3 S0 18 ok ok



- 18

Fe? Bl b 10 R, 1 5 2.2 452
(94538, B Fe $ediimol, IEHR Ve Wtk
R A, HL5 X R 3R d e U AR

0.6
— 100
05F —200:
— 400 :
041 —600:
< 03
0.2
0.1
0

0 500 1000 1500 2000

t/s

(@) Ve 5EREAMRE N 220 : 1 1F, AKIF Fe* 248 1k
SRR AL

0.8

—_—20:1

0.6

g 04F
~

0.2 F

0F

0 500 1000 1500 2000
t/s

(b) Fe S4B ML N 600 = 1 B, ARFEKEMN Ve ifT:
W JEREE L
4 VESHEQRERMTLHLE

Fig.4 V¢ induced changes in the reduction and release of
ferritin
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Fig.5 Reduction and release curves of ferritin induced
by different concentrations of NADH when
Fe**/ferritin = 600 : 1
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Fig. 6 Contrast of reduction and release of ferritin in-
duced by V¢, EGCG and NADH
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