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Abstract: [Objective] To investigate the interaction mechanism and structure-activity relationship between two hop-derived small
molecules different in structure (a-acid and xanthohumol) and barley protein Z. [Methods] « -acid and protein Z with high purity are
prepared through solvent extraction and anion exchange column, respectively. The interaction between a-acid/xanthohumol and protein Z, as
well as the conformational change of protein, is characterized by multi-spectral analysis. Finally, the interaction mode and molecular binding
mechanism between a-acid/xanthohumol and protein Z are further investigated by molecular dynamics simulation. [ Results] Both a-acid
and xanthohumol can effectively quench the intrinsic fluorescence of protein Z, with a-acid inducing a red shift and xanthohumol causing a
blue shift in fluorescence spectra. Additionally, the binding stoichiometry for both molecules approaches 1: 1. The molecular dynamics
results reveal that hydrogen bonds and hydrophobic interactions are the main forces between the two hop-derived small molecules and
protein Z. [ Conclusion] Xanthohumol exhibits a stronger affinity toward protein Z compared to a-acid.
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23 BEZ®iESH

FIRR G800 T a-BR/E WSS EA R Z
RS AR . AN IE 4 TR L EE R Z 0 B Ok R AR
208,222 nm &b H BB G g, 1 BH 2R 11 Z Oy SLAY (1 - 02
WELEHY BHIR Z 5 a- BRI B A AT, 18 D6
KAEWH B WA E4() ME4(b) ], HEEE o-BR /38 W&
S EE I, B A T A B BRI 1 BE T RN

B 284 | 20254 6 A | BR&BSHM

W TR AT Z PR RS U TR R S

Mo AN A2 A R R AR 1R Z R g st B AT E it
BOLEXD., BFREI N Fa-R—EARZEAGKER,
BE % a-TR & B3R, D o IR G R PR,
gzt Mo dS B 1232 1, -3 E 7 5 A 30.1% [ 2 18.0%.
- R I HL A il 10 43 5N 17.6% F132.9% 1 FH %
29.5% 1 46.4% , 9% J5 [ 22 28.0% 1 45.5% , % P 4 i W
a-MR—H M i Z 2Z 8] ) AR S 308 A Z 0 A A
AT B Mo T RIS — B AR ZE SRR &
MR Z 58\ et &5 &4 TR, A7E200~230 nm
FBL PN 11 D 3t 28/, R WA 2R 1 Z 5 0 W i 45 A
a- MR EE R K T AR R PR B R Z RS Y
E RS TGS AV A Z 5 R T DR S BOE
a- BB 45 48 2 U /D (30.1%~16.4% ) Fl B-1T S 454 & 1
B 3 (17.6.9%~20.9% ) , 5 24 81 45121 i &5 5t — 3, Hp 21
KAET 5T SPIH o-BRTE B 43 4 A8 oy p-H1 7 L 3X 7T g
TN TEE A EE ARG KX E T, 35S 2 ket —
G0 25 ¥ PR T [A] SRR R A T HE R B - RIE A TR
BT & ARy B TE, NI A T R E R 4
24 WHREBESDH
240 YORPER  BIEHE R IR H H T K R
I 8, 5 2 (Trp) R 202 (Tyr) 52 3] 280 % 295 nm ¥ 34 %
s 7R A T LT P T TR B B A O AR R 2 B
IBR K A AR A, 9 0R S Bl 2 i, DT B B HE R
TR R N = G M AR AR I R T ST - R/
Wy 5 45 11 5T Z 1 45 & % Trp 5% 56 i B G5CR 5% 1) 52 ), %)
NEAERIT T 2O0RHE IR . B 5(a) FME 5(b) B
TN BE -T2 /5 6 T e B ) 3 K (0~10 pmol/L) , R )T Z
B B¢ 6 R R TR K, M o - BRI A W Ok #
10 pmol/L i, 28 14 Jit Z %¢ Y6 3 J& 1) 58 K. il o 86.5% ,
81.1%, % W] o- 10 /25 JE T 5 85 11 Jii Z 22 1) A7 72 A AR

101 r
5k
st
oy g
T, T o
s = 3
@' @E -5+
nE =
= =
3 g -10F
= -10F =
E E
“ _1sk < -15-
20 oy 20 N R
180 190 200 210 220 230 240 250 260 270 180 190 200 210 220 230 240 250 260 270
e R
W avelength/nm Wavelength/nm
(a) o-fR5HEATZHFE Z A% (b) B 58 A2 B —
BT Z W BE N 2.5 pmol/L

B4 BEKAHE—E%

Figure 4 Circular CD spectra of composite system



F&M | Vol.41, No.6

Rl EHRZN-_KENREE

Table 1 Secondary structure content of protein Z
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Figure 5 Effects of a-acid and xanthohumol on the intrinsic fluorescence spectra and stoichiometry of protein Z
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Figure 6 Ramachandran plots analysis of the protein Z obtained by homology modeling
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