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Effect of Mutation at Ser64 on the Structure and Stability of Cytochrome b;
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Abstract: To understand the influence of Ser64 on the structure and stability of cytochrome bs, a study was made
for the conserved mutation in cytochrome b5 S64T, and non-conserved mutations in the cytochrome bs S64K,
S64N and S64H mutant proteins, in which all substitutes are hydrophilic amino acids. The UV-Vis spectroscopy,
CD spectra, and stability studies were done to find out the changes of structures and stabilities. The stability
studies of wild type cytochrome bs and its S64X (X: T, K, N or H) mutants show that, the stabilities of S64X
mutant decrease distinctly. CD spectra show the percentage of a-helix decreases obviously, and fluorescence
spectra reflect the disturbance of the polypeptide around Trp22. These results show that, Ser64 is very important
for maintaining structure of the fifth a-helix, and could disturb the Core 2, which leads to the decrease of the

mutant protein structural stability.
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Table 1 Redox potential (E,.,) of Cyt bsWT and its
S64X mutant proteins

Protein Ep/ mV (vs SHE)  AE,./ mV (vs SHE)
Cyt bs WT +15 —
Cyt bs S64T +7 -8
Cyt bs S64K +10 -5
Cyt bs S64N +44 +29
Cyt bs S64H +42 +27
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Table 2 2™ structures of Cyt bs WT and its S64X mutations calculated by Yang’s modulus

2" structure Cyt bs WT Cyt bs S6AT Cyt bs S64K Cyt bs S64N Cyt bs S64H
a-helix / % 50.0 31.1 26.3 243 17.3
B-sheet / % 118 36.7 36.9 52.0 60.7
Random coil / % 382 22 36.8 23.7 21.9
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Table 3 Thermodynamic data of Cyt bs WT and its S64X mutations

Protein T,/ C AT,/ C AH,, / (kJ-mol™) AS,, / (k] -mol - K™ AAGH™) / (kJ-mol™)
Cyt bs WT 72.8 — 405.5 1.18 —
Cyt bs S64T 68.9 -39 416.9 1.22 6.98
Cyt bs S64K 60.5 -12.3 436.7 1.31 15.3
Cyt bs S64N 62.7 -10.1 376.4 1.12 11.6
Cyt bs S64H 62.3 -10.5 465.1 1.39 13.5
R4 Cyth; WT % S64X REGREBM TP RE
Table 4 Denaturation midpoints of Cyt bs WT and its S64X mutations
Denaturation midpoint Cyt bs WT Cyt bs S64T Cyt bs S64K Cyt bs S64N Cyt bs S64H
pH.! 3.84 3.95 3.87 4.10 4.16
C, / (mol-L7P 2.92 2.23 1.93 2.07 2.02
C,o / (mol- L7 2.73 222 1.92 2.15 2.01

* midpoint of acid denaturation by UV-Vis spectra; * midpoint of GdnHCI denaturation by UV-Vis spectrum; ¢ midpoint of GdnHCI denat-

uration by fluorescence spectrum.
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monitored by UV-Vis spectrum
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S64H Y o- 18 J5€ 45 14 75 B A IR BE — g 254 vh o o T
BIR KA EER, FRATHEN . T Ser64 1AL T
H-IVF H-V PRERBE S5 8 Z W], 78 64 f0 5| A2 R |
KA e S A 28R 25 KRR PR L e &R A
JIREE H - BRTE 25 4 52 B BB Bl AR, I 1 Xl 21
L 5 0021 22 6 K v g K B R AE B AR Y
I 3K — Al Ry 3 AR 28 GG T IE 5

FERAS VRSB v TR T 2 AR N 4%
FfRE B AR FH A2 3 53 3G B0 10 52 TR S | B PR S

PEGRASAR S64T DAL, HoAth 3 A4~ 5 AR (A 8 A X T
B A TR A R P R AR, X R T S64K
S64N Fl S64H X 3 A RAFREE 11 64 1 22 Sk R % 5t
AR FEURH X AR AR B i 1R 7 5 119 2 /K M Ao |
Wil 25 R A TR, BKEE AN R K 43 B #AGE B
i) | B B T 3% ik 58 A8 T s 1 1 28 O A W B 1
T B B o B A BT AMES g K s 1 ) A5 R
VN TSNS B b A M2 2 B K N IR 2R
Oy F R AR EAE 0 0 8 il 21 2 B S A

i A P S 00 B G I A 2 I 2T 2 5l ) AR
MIBCAT, S0 .64 ML2EA5 N Thr Fl Lys JF & A
K 22 b5 ) BF AR A0 6 2R b T FeP-His63 1Y AL
o7 | OB 1 KB 1 P 2 tho AR G H At 2 S 2848 ik
HEH/N—L

b T A% M 1) 48 b -] DL D R o Sl ot ik b
A UL B 7K AH VR R AE B 45 R R AR e rh
S 3K 26 8 1 1) 98 ik I i 2 B 7 64 i
SIS TR S SE TR 58 5 | 5 2 TR SF 28 A8 1Y)
3~ S64X AT [, X I 2T R E K i JE L DL &
Trp22 JA W IKEE AT B i P2y, B 45 0 AR 1548
0, Trp22 & R AEM MR i B BE ok, R 4K,
AR R ITAS P () 52 A0 - 1T WLETE B BF 9 RW , 7E 64
1 2 A8 X 1L 2T 38 5 10 21 3R 42 v i K B 2 1) i 7K A
HAE A 52 e T A B 2% R B L BT DA
Ser64 5127 Z 4 FIE WY 2 A EUHEXT 2 R 2T &R
5 FIREELS A fRe e v DL 45 28 IR EE A9 —
ZYEE A EEAEH,

3 & it

XF Cyt bs Ser64 & 5 ZE W HFFE LR W] | Ser64 5
I 2T 28 5 3L T B 1 2 > SUEEE X T DR 495 1L 21 38 5 11
PRI, B I 21 2 Bl A — i PR B U Y
TH B AU A6 X F 121 38 5 28 11 IKEE 25 & i B e M
S AN K3 5 1T BRI SE J& — B,

5% 38 % W . Ser64 X T Cyt b P 357 H K EE (Y
TR EER R EEVE N X T YRR T Core 1 PSR
54 a-BRHELE A B =B A T AR R i E)
Core 2 [RZEE PRI IZ A0 i 1) 98 728 08 2 AR <F 1
AR AR DR ST Y B, AR R L IR BE AN 1, 2R
IR VERRAR X 28 R FRATT 1 A 28 1 0 M S - 25 4 -
a4 T A HMGEE .

HE—25 L 2 AR 1R S64N 1 S64H Y FEAME T
A LUE e AT AR I & 2 TR AR 1L



54 otk

A 24 %

H A # ¥— 2[RI CD Y61 i i e H ok i — 4%
G KA 10 78 1 A B R MR R 9T 45 R 3 B — B
ARAR A ELAE A A I B AR, F R AT AT DA
W T 64 51 AR E IR IR T8 A 2%
ZEM R AR K, (45 Corel ™1 B o-MEJIE 45 44 F
B, 45 RARA T RE T2 64 101 A K A T e B 41 R
B T i 212 B K P R I AT R A T
A A 5 1M 2T 38 il 3 e A e A A 5 DR A% il )
& His63 Se4r By, %t 1 H AR SE S AL DL Ko 45
RN S5 5 W T8 A5 7 10— 2B A AF 5 (FL3X TG B X R
FI45 M PR 5 RN D) 8 4 i — 25 A 5T S48 T Rk 2 i S
%
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