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SRR EHE KB FC T WA RN A B, I R 20 JOR Tk i V% W — A% R ( NA DH) 4 1 2R 3 O 7k iz
RS AL IR (ThioNAD" ) 5 3022 [H fF fln Z B 30-HSD) AT /EMH . WF L &5 R KW, NADH M
ThioNAD* NN YIBEAE Sa—HSD 1A VR 5¢ S 28 J0 K, OB K AL 358 T8 I E & I S i K
25°CF NADH.Thio-NAD* 5 30-HSD (145 & #5053 %8 7.38X 10%. 1. 23 X 10°L * mol™'; 37°C F NADH.,
Thio-NAD* 5 30-HSD M4 A% /3N 4.69X 104.9. 74 X 10°L * mol™ s NADH 5 3a-HSD 1 45 & 1E
T REBFEIEL T, ThioNAD* 5 3oHSD M 45 G 1F H J) 3 28 H i 5l iR g /K7E F J1; NADH Al
Thio-NAD* ¥JREAH 3oHSD M RKAELN, T3 E MR IREE BT AL SRR K.
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P FENE K R RF i /D 3 AE e T IR (5 B F B4 20 A, B AR G E 0 549 A
LN TR ML H 25 2] 17 2 AN, (BLE 7l 5 /Ny T A EAE FIALER J5 i~ A B
BT 3R [N B LB 30 S D) AR REIA BRI s 3 75 e 2 9 T L, 6 AH YR W i AR
1% 1 B 55 P A B 04 Jir 2R 0 Tk FrgngE ve R R (N A DHL) R A8 A B0 AR I e i M i — A% 1 R
(Thio-NAD" ) A JHYT BR A BEATHE P SR, A5 ik 22 JHYE B 7= 28 (RO AE 5 45 DATBOKR, AT S IRk &
LY A AR 52 o S 206 SR 9 68 KL AFAE T NADH T hio-NAD" 55 30-HSD ) 454 [ S ML
RS T PIMP ARG S 3aHSD S5 A HEL S A I R B S5 E IR 3o HS D AR ) 520 1 1
SRS, RIRABE T EIRIH VR I E BIBEAE 0 S RNL BB 5E 1 A, o8 10 ds & 5t e 5 0 At
NGy T VR ML ERAE T8 42 1 B0 SE
> B
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RF-5000 720670 Yot FETH( AA By A F]) s pHs3C BUMR FETH (LR WA 2) ) -

o 2 [ 1 I B ( BoHS D, Y HAEVIRHE AR 2 7)) Boil i 10mg/ mL 7KW 8 J5 Y
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S o e R e A% TR ( N ADH, 5 E &' %12 Wi g BR A &) 5 S804 2L A HH Ik e e 1o v — A% 1R
(ThioNAD", LGy B A R A IR A F]) ¥BEC ) B BN 20mmol/ L 7K BA A 55 3
100uL/ 73, - 20°C ¥ HRERAT, I AT B % I 52V pH 7. 98 B Tris-HC1 ZM R (137Tmmol/ L) 5
R FBI A AT Al S FHAK O IR
2.2
2.2.1 AKX FER

TE 25°CHI 37°CF, 2 B HERFZ BL 1. 00mL Tris 223K, 1. 50m L IR Z&MEKT lem Yof2 %
Jt He g e, SR TR BV AR AE BRI 10uL, 30HISD, T8 21, TH 20min J&, FI AT B A2 i
2ul. NADH 2 1uL. Thio-NAD" #4726 € (W 71 BRI < 50ul) , € #Uk A 280nm,
1 300—500nm (1)K 5 i .
2.2.2 B RABRX FE

1E37°CF, HEFIFE BX 1. 00mL T ris ZedT, 1. S0mL —IRZEME/KT lem YR 98 Lo e L rh,
FH & 7% W AS HE B DN 10uL 3oHSD, ¥ 2, TH i 20min J&, & KN 2ul. NADH BX 1ul
Thio-NAD" , [l € AA= 60nm HEATIF BT 4T .
3 #REitk
3.1

H1 30cHSD (LR R IR A0, 30cHSD &4 RE 5 P9 YR 48 8% 't 8 U BR( Tep) M S &
& (Tyr) 5% . £ 280nm ORI, Trp FRIEM T yr FRIE 1B K963 A 73 362 T 340nm
300nm 22 A o A St e 22 ok WK N 280nm I, 3ocHSD Bk 98t K EHKR KN 336nm,
'BNAZ AT Tep 73 . #¥ NADH 5 Thio-NAD* 7E 30-HSD (1) & 5l BT #5786 5 ek 5
U, 7F 25°CHI 37°C R, [l 2 30eHSD ¥REE, M 4N NADH 5 Thio-NAD" , 3o-HSD )76 1435 H
AR KIS . B 18 NADH X 3o0cHSD B2 KEL, B 2 4 ThioNAD® % 3oHSD (1)

WHE KB
500+ 500
a b
/
| | ; /
3 300 8 < 3007 l
i giid
= £
100 ' 100
0 T ¥ 0 U T 1
300 400 500 300 400 500
WA mm P A/nm

1 NADH X 30HSD 9658 E IR #2
a—25C; p—377C; pH: 7.98, Czomisp= 1kU/L; CNADU( um o/ L) : EEHIQE 1—8:0.8.16.24.32.40.48.56,
H IR E1 ThioNA D" U 3a-HSD HI 2655 K A A K, EIF R AEDO 6 B
W A%, B NADH BN AEUE SectiSD 1 PR S FRAK, T B 6 B R 42 T Az, e
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400nm PRI H I T SR 0 5, 76 460nm PR L T 55 — 96 K5I, SxX 0t BT NADH 9% R 5
55", Wi 304ISD 5 NADH Z AR BAFAERE A #5. bah, X ELIE 1.8 2 I FT L3541, NADH
%f 30cHSD [R5 e 10 K AR izt KT R FE 1) ThioNAD" X 30-HSD %8 KAEFE, i b w25 #E
NADH 5 30-HSD fEH# T Thio-NAD" 5 30-HSD FI1EH -

500+ 5004
a b

g 3004 8
i
l_:L:ﬁ‘
?);7

100

1 ] }
300 400 500 400 500
WA A/nm K2 /mm

Kl 2 ThioNAD* %f 3c-HSD %< Y630 ¥ 150
a—25C;b——37°C; pH= 7. 98, C3ansp= lkU/L; Cryionap* (Hmol/ L) Ak 1—8:0.16.32.48.64.80.96.112,

3.2

P FENE R AEFH PRIFE KL A [T 2920 SIS SR RN S Ko BIAHE K2 F872 e 5 e i
KAV F], RA Rl S S50 6 PR K IR, B A Kk B2 AT SternV olmer J7 FEHEAT #iid Y,
.

Fol F= 1+ KsvCe= 1+ KDCq (1)
b po——HHEBIN N BT 30cHSD W98 00 50 s F—— DN BE 5 107 06 58 B ¢—— Mgk
& Ksy—— B8 K HG K—— PEOU M KOE F 8 B (5 2B KRB 7y Tl KK, HA

2.0X10°L *mol' ' *s");
BN 105,

N T E P AR X 3o HSD [ ARG EK SRR, St b adkEh AR K A3 (1) AL gk A R
BEATAE B, AR Fol F-C R HREL 15 3, FRIG A EHE 71T 3% 1.
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RAFAE B TR (5 S R 1 P35 75 i, A0 K0 TR 56 -4

k
S < .
o 3 = / 2
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1 T T 1 1.0 T T 1
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C(,/X 10°mol-L"! C‘I/X 10°mol-L"!

K 3 NADH.ThioNAD* 5 30cHSD {EH ] Stern-V olmer £
a——NADH; b——ThioNAD* ; I—25C; 2——37C,
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1 NADH Thio-NAD" 3«-HSD

t K s Ky

il ity i
(C) (L *mol- 1) (L mol-1+s1) '
NADH 25 6. 89X10¢ 6. 89X 1012 0.9991
37 5. 06 X104 5.06% 1012 0. 9959
Thio-NAD* 25 1.85X104 1. 85X 1012 0. 9922
37 1.84X10* 1. 84X 10'? 0.9912

H R DA H, NADH A1 ThioNAD® XF 3ocHSD U2 YO KIE 285 Fozm KT 2 88 K
FISFAEDI RS FHIBKIER EE 2. 0X 10"L © mol ' * &', HUBLHERT 30H1SD FITE M K BRAS T
Ky BEAL, 3 WO KR B IR FE I T SR B 55, B TN B SRk R S K o S O
KAEF A8 9 BRI 15 9 R K o1 2 04 Bh oy 1180 00, 45 Beas S T T B — e 45 M 1
ANRIMFESEED, S BOOCHEEZ IS MM R, UL EOH 4 REH, 300HSD 5 NADH X
ThioNAD" Z A Z5& T T E AY) . 30HSD 5 NADH K Thio-NAD" Z [A]JE E S 45 &8 Bt
] PA¥ F Lineweaver—Burk XX{Z| %Ui*% b AT ITE:

(Fo-F) '=Foi'+ K 'Fo ' ! (2)
e ik AR (2), fE(FoF) '€, ' X AK, B8 4, 3 HH 5 25°CH 37°CTF 30-HSD 5 NADH.
Thio-NAD" H145 &4 B, 453 W& 2.

oor2{ ¢ 2 0.024-
- 2 0.0164
5. 0.008 5
=) =
0.008
0.004
2 6 10 14
C,'/X10 ‘mol-L C,'/X10*mol L
Bl 4 NADH-Thio-NAD* 5 3oHSD 1EH 095U {53 &
a——NADH; b——Thio-NAD* ; ]——25C; 2——37C.
2 30-HSD NADH Thio-NAD'
HEY t(C) K(L *» mol- 1) r
30HSD-NADH 25 7.38X 104 0.9972
37 4. 69X 104 0. 9998
30cHSD -Thio-NAD* 25 1.23X10* 0. 9930
37 9.74X10% 0. 9986

T T HAE AT UUE ), NADH . ThioNAD " 5 30cHSD ¥ BA B K II45 & 4, v 4s & 15
Bm; o, NADH 5 30HSD M4 S ERM T ThioNAD™ 5 3aHSD HI4E A1 A, X5 B MK
FeRERK ERE D TS B 58 —3 . HF HMEREN T, —H S5 WHET HFEah.

3.3

B WVINT TRV Koy 12 [BI 45-6 713 298 BK AR 7 o 8AE 77 & WAE A1 v s A
o MIRE A KIS, [ MRS AH PTUABRAE —AN 54 iRE [SONHT G 15 250 2 A K &
76 Vant-Hoff J7FE:
AH

- AH AS
InKe Pyl (:3)
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AG= AH - T * AS (4)
HAR(3) «(4) 55 NADH-ThioNAD" 5 304SD 45 A #7125 5, 45 L% 3.
3 30-HSD NADH Thio-NAD*

o ¢ AH AS AG

(C) (kJ * mol- 1) (kJ * mol- 1+ K- 1) (kJ * mol-1)
30HSDNADH 25 - 29.11 - 4.49 - 27.77
37 - 29.11 - 4.49 -271.72
30HSD-T hio-NAD* 25 - 15.01 27.94 -23.33
37 - 15.01 27.94 - 23.67

= PANNS | /I\

H ERAT LB H, NADH -ThioNAD" 5 30-HSD X M) AG 35/ T 0, R EHW 456 &—
H AL R B A TR SRR . WEREW AH > 0, AS> 0 /& #L7 (1i55 KAE F s AT < 0, AS< 0 2
Uk RNV AR 1R L AH < 0, AS> 0 2B /KAE FATE AR . B EHED NADH 5 301SD LA
S ANEEEAE yeh A, T A G BB, HEWT 3 ] — e AR AU BEAE B T ThioNAD™ 5
3o-HSD T ZELA B /K M F A e D S5 6, AEA SR8 pH = 7. 98 HIZRAF T, 3ocHSD % HE FRbk ik
F A U, T Thio-NA D" 7 IE Hfar, 25 #4) b HEWT =35 2 8] — & /-4 & 51 0 F

3.4 30-HSD
[ FE A WA A SRR TRIER AN, [RJ20 F 40 ORI B0 s T A5 R SO0 1, XM

500 500 -
a4 b
= 300 ! = 300 g
2 300 l 2 l
= i
o 4 = 4
# K
100 100
0 0-
300 400 500 300 400 500
P Amm A Anm

K5 3a-HSD-NADH M 30HSD-ThioNAD* H[FH 4661
AX= 60nm,t= 37°C, pH= 7. 98, Csansp= 1kU/L;
a—36-HSD-NADH: Cxapu( umol/ 1) : H1ZE 1—4:0, 8, 16, 24

b—30-HSD-T hio-NAD* ; CrhioNap+ ( umol/ L) : H1Zk 1—4: 0, 16, 32, 48,
HE M T AR AR A B9 T 30HSD 1 YR D' 32 BRI 955 P9 B BRR FE 1) A, 4
Ad= 60nm [ [R] 57 S itk AN FRIN 2 G008 B JE 1) ¢ O, HLAR 355 19 e R i I K 5 L i b 34 55 2
PEFESE, (O BT B AKPEA N, 2 Adue= 331nm, B840 58 T/K I, H Ava= 341nm, 124 58
AR EE T IKAE A B, Adve = 351nm, #AT A €8 508 B K RS 30 1) 208 >R ) T 3o HSD #4511
e 2 AA= 60nm i, [E5E 3oeHSD HIMKREE, B4 il NADH & Thio-NAD" B E, 4 il 2] 3
[E] 259 i, 4 RILK 5. 7T DA H, oS D g FRER FE 11 I K R K AE 345nm Aifq, 1IX 5 T
F Tris SRR N A IS BRI HEWT, 3o0eHSD 7EZE PPE TR o] Be — & PR IS, AT
T BB EIR TR AL AL T 1 B X, HES 50 2 BeE R SRK X o BB NADH X T hio-NAD®
(IR FE I3 K, 8 2 R [R) 20 ¢ St B T B I, HLIHC 5 KR 04 il 34 5nm 20 F5 % 348nm, K B TE
NADHF] Thio-NA D AEF [ F, 306HSD. [H R & A2 7 A4k, 6058, TR ik 21k i AL EA S5 18 A 386K
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4

AR RAEFEKIETRAF T NADHT hioNAD" 5 30HSD 454 1E A B, itk —2D
5T 3oHSD JEH B A 8 REY T BR 1K — 4B AR SO, 1 4520 2 o LB M 73 F/K P HE7R 1% —
B NI FE A T B 5 T 2

HHBE N ADH-T hio-NAD" &AM V2 EAL I 5 SN 06 75 1 4S5 R S i &L B 300
ZM . JEHE NADH, 8RR BN KETBREL”, 15 4 an iR EE 2R R, A E B ik
1EH, BRI M MR AE S DNA « A X 7T KL, NADH ThioNAD " BEHEH K 30cHSD )
P UEYE D, HR UL HERT, PR 2R K A NADHThio-NAD" 5 HoAth BAT IR 14 256 1
PR 5y T2 T 94 SR L, X6 TR AN #8778 NADH~Thio-NA D™ 1EM A& AEF L] B A &

I 57N 5 I S ATV I 78— MR A AE X TR RSB B Bh 1 28R 5C, AT K ST A
FUBES /N T VB B3R IEEL D, KT 50 I RT oA % 6 i 2 [ (B A 7EZ 208 ek S B
P EA WS ) /NG 1, SR R IR R L AT DA SRAS 855 1 B0 55 B EF 0 W 8 b 250 2 I ML B
15 Bo T2 M KL AR A D, Bk T & 5210 B il s A k) ok 4 e, TR bz 75y 7
Bl 57N 3 FAE FIRLER WA o2 — 2R R T8 T80 i i
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Study on the Interaction of NADH and Thio-NAD" with 3-HSD
by Fluorescence Quenching Method

LIAN Guo-Jun ZHAO ChangRong LIU Wen-Han" FANG Fang CAO Jian-Ming
(Dep artment of Environment Science and P ublic H ealth, W enz hou Medicd College, Wenzhou, Zhejiang 325035, P. R. China)
a( College of Chemicd Engineering and M aterid Science, Zhejiang Universiy of T echnology, H angzhou 310032, P. R . China)

Abstract T he interaction of two coenzyme, reduced nicotinamide adenine dinucleotide( N A DH)
and oxidized thionicotinamide adenine dinucleotide ( Thio-NAD" ), with 3o-hydroxysteroid
dehydrogenase( 30-HSD) was studied by fluorescence quenching method. The fluorescence intensity of
30HSD decreased after the addition of NADH or ThioNAD" and the quenching mechanism was
static quenching with forming the complex. At 25°C, the binding constants were 7. 38X 10°L * mol™'
for NADH and 1. 23 X 10" L * mol ' for ThioNAD", at 37C, the binding constants were
4.69X 10'L *mol™' for NADH and 9. 74 X 10’ * mol™' for ThioNAD". The binding power
between NADH and 30-HSD were hydrogen bonding force and Van der force, whereas the binding
power between ThioNAD™ and 30-HSD were electrostatic force and hydrophobic force. The
conformation of 300-HSD was changed by the addition of NADH or Thio-NAD", the polarity of the
environment about tryptophan residues in 30-HSD was increased.

Key werds, Fluorescence Quenching M ethod: 30=HSD: NADH: T hio-NAD'



