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Comprehensive Experimental Design of Undergraduate Students
Based on Interdisciplinarity: Study on the Effect of Quercetin on
Chlorination Activity of Myeloperoxidase
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Abstract: This paper presents a comprehensive experiment within the interdisciplinary field of chemical biology,
closely aligned with the cutting-edge of the discipline, deeply integrating science and education. Utilizing both
chemical and biological methods within an in vitro biochemical reaction system, this study investigates effects of the
natural antioxidant quercetin on the redox cycle of myeloperoxidase (MPO) within biological organisms. The
mechanism of quercetin affecting the chlorination activity of MPO is clarified through molecular docking techiniques
and a series of UV-Vis absorption spectroscopy. The implementation of this experiment aids in broadening students’
perspectives, igniting their interest in scientific research, and enhancing their comprehensive experimental abilities. It
offers valuable insights and examples for the development of multidisciplinary innovative talents in chemistry-related
majors.
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MPO, 3,3.5,5"-VY I BEBC R ik (4> 99%, 3,3',5,5'-Tetramethylbenzidine, TMB), Mg (4l
JE> 99%), i ALARE, HOCHAW: 2[HSigma-Aldrich/A & ;

Hit 2 % (Quercetin, ZEJE> 98%), A (H02, 30%), FAPI(NaCl), BERRE —#(K.HPO,),
WENZ (HsPOy), — HIIE WV AN (Dimethyl sulfoxide, DMSO): NEF=/rtral, Wy [F 245 8 [ 4k R 7
AIRAFE S3 KA ZIRZERK.
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ARIK, FRABEEMR, FIRHPOLAT E R pHE £7.0, REERELL;

Wit B2 22 (10 mmol-L™"): FREN0.0302 ghfif 2 2, I 10 mL DMSO, 787015k, 73 B 5 2 i#
B, R SEEOGIRAET 20 °CE&H

MPOW W : FREL— & Jit & IMPO, HIAPBSA /¥ fifJa, HIRBEH I A Xeazo om = 8.9 x 10°
L-mol em AT, A RELEC T DR A i 1k

HoO2 35 : T — 2 R AR 130% Ho02, INANPBSHFE, v B 4% 18 28 240 nm = 43.6 L-mol -cm™!
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JE BIMPOSRALTE M B, TE37 °C R R MO0.5/M fE NI SE AL A B (10 U-mL )28 1k e B B 5 7EFE
i I TMB (0.5 mmol-L™Y), 85538 FH 48 2011 W23 56 76 BE vl 58 J S AE 650 nmAk 1R '
B, GO RE S SN AR BCHOCT AR & B ek, B 1 N AT G Ha Ol FE AR AL 10
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10 pmol-L™'B 73 5l ek 7 16%HM125% . S8 )5 AR 2 2 (SAT10 pmol- L) S HOCIEH #2 A FH#r
FIAHOCIHI & . 4R AR, WREAL0 pmol LB EHE % T 16%MHOCL (K4B), X% T M IE W
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(IR AR S i I MPOSAL V& PE o X S 55 SR B, vk FE 14 i 25 ]l o B 295 B HOCLAI 4 i MPO
ST VE P A IS 2 R D ARk R HOCHY & &5 IR B R (5 pmol- L") 3 B2 il i i MPO &
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0.15 F 1 ——mMPO
2——MPO+H,0,(2 min) 4 MPO+H,0O,+Qu (2 min)

| 3——MPO+H,O,(4 min) 5— — 4+CI

0.12

0.09

Absorbance

0.06 |
410 420 430 440 450 460 470 480 490
A /nm
E6 il & EQu)XMPOH 8|5 & ¥k 5




K 2 AL 2 Univ. Chem. 2024, 39 (8), 253

B Za5%r, MPONX HBhEI2| THIMHZS, LBl 7 S4B ER . 40k R in Al 2=, MPOX
A WIILEA56 nmAb BRSO G 55, U A R &R JEMPOE S IEMPOE AWM, HiEMPOE &
VI R AR, TE1% SR 4k 22 ANaCl, MPOWRSCUE % A 224, Ui BIMPOR &AL Cl A=
MHOCI, H KR RFARRFPAFEMPOR GWI. %52 —DuE ¥ it Rl id 8 JEMPOE & 1%
MPOE &1L, M| T MPOR &AL T 1

2k AT, B AR AN AR R TR TR R MPOSAL IS TE IR, FRATT R UM 2 2% e 4 1
MPOfEALHOCI =4z, #E—2 4 BT MPOTE A B =4, #E T #5232 5 MPOSE AL IE R 6 2R 11
SSALEE . P e sSEaG R B, M R AR & BIMPOF (135 M i 20 2 =S 12 (K3A, 3B), i Ho#f
FRPA-FF . C-3F 5MPOH & FE R 3£ (ARG239, GLU102) [AIFE1E B /KA H.AE H (B3C). 1F
AL f B —3 4y, ARG239HRIGLU 102 4R -3 14 1 £ 25 Bk F I 8100, Mt Bz 3 5 i v i 40 38 25 s
B K XA EAE R, i B4 R 2 (a0 A0 353k 1 5 52 M MPOYE 14 18 5 - PR, IRk, i &R
AT AR A 5 Gt 0 ) 5] B L At R A0 3 AMPO RV PR AL 55 AR 56 2 5 MPOAALIE TR G 2R, HETm ] T
MPOSEAIEE .

6 SERMALREBEITEIN

(1) AL A FEYHAT X EFGEA QT SEL, TERAIMELL I NAR R, RS R4 0
TR RTINS, A 22 A IR A 22 R N T ARk R R AR, VP TR A RS X Rl &
B ZSEI TR N S A B AR R E B S5, BT RN Tl R RA R
WA S, 2-3 N EATA AT o LI TE 1240, o A RS 6 B A BT i B S5 MPPOIT)
SEG AL T2 RIS s R R MPOSAL IS PE (152 A SEE6 64N BRI s MPOH [B] =9 (1) 43 BT 2 AN BRI s 45
RO M S S B0 H 2R B o

(2) 7ESEI STt R, AT DA AR KRR 2 Wy 2R S B el e &, i R I — FioRE e AT AR
T, R SHE RSN ER, b AT DUE R Y R G e R, B AL
IR o TEVRET A BRI GL T, AT A2 20 23 59 IF J& P A s M 9 R I B R A s 1 S 38, fe Je WP A5 31
g LT AR IR AT, ] DLIE B[R A (0 22 RUR

(3) XHRIHHE, AutoDock®AFMIH, SAN-AT Wor e 6 BE v () SR BRANERAE 7 v, 2 AR UR Al 22
FEAH G BRI AR 26 [ 2201 B 2 RN RS W s e A (s i, 882
IHEL R B AR, SRR I, FAETEAE, AR ECEERCRM, eIk & R AT 45 R
A4 AT RN, S 2% AR ok St b tH B0 1) R HEAT 20 BT, B A e R B

(4) LI FEPTFETE R MW FET: MPOE R . H.Oo3 U FTHOCHE W B AR BLEC IR, A T fRIIE
WPE TS, 7T LA Lambert-Beer/A R iH S FE s I S M AR R I MPORI AL TR MR, 4n i [a] 78 A2
AT DL C b A VA R ST bR A 2R, BT AR 45 A ST SR T s RN I S AR AR % I 7R 4
mL, PR Z R R R A A AR AR s Bl R VR B AT UL, SRR B = AN, BRI
FERFEIE R &8 ERE R WG, IR EEE =W, HE L FREMbRAER 2, K Hone-way
ANOVARIEHERAT Z F B, HREAERZE; BT BB, ST FEZ R PUE, SeisH
AN BB Ay WM, (BT AT SEI0 T R R — AN B A R

7 45iE

S ARHIF TR 45 & AL S . B . AR 2 LR A A BT S il i, ik 7 —
T2 R 338 R S R RS2l . ARSI AR R A BER R B, SR B E VR B 5 2%, o
AARMVE IR RAE AV . FRIRVER QIR ME B . W% R, AR SRR R . B . %K
JR A b7 b TR AN SO0 B R SR S H A B TR ORIAR S, B T AT RO B e, SRR T HEAR
MUEF, BOR T HRVEGE . E20124E LAk, AR LS iR E o B3R T — AR, BT
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R AR, HF90% 1 22 2L AR NV BE N [F N BHIFBE T B8O it 7T 28, JF He el Al 4B
AREN B TAE, 4RSE N FHZ R BE B AR, XA R T B S G A 1 97 9
MMM S HNEE.
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