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A7 e 0 P T A AR S R TR R TR I N £
AK %50 R R BL Argl51-Glu74 A1 T4 Y o
LTI, ArgLS T ) 47 76 B 5 S R A IR X o, B,
T AK B[R]0 86 44 P A B2

Bl1l. EBEFES AK 89 o, B, B R AL E (3aaw, PDB) "

Figure 1. The crystal structure of o, 8, AK in Corynebacteriumglutamicum (3aaw, PDB

KU F b 5t AT (Corynebacterium pekinense)
1 AK 55 4% 2 R B AT T AK [ e 4 AR Tk
98% " o LA 3aaw (73 & IR FE AT B AK) Jy AR X b
SURRAT T ) AK HEAT RSB, AL 1S1R R 74E #E
A STHR A B 43 0 Y T 169R 1 92E (B 2) » il
2 51, 169R I 92K 7 F B W IRl o W5 ) 22 57
ke DI, 3 WA PEAR BAF S AE — E R
R AR SR A R, 2R AT fE S AK 5 R A
BRI &5 5o 28 LTIk, AT 169R A ki 2

Bl 2. Argl69 #0 Glu92 7£1F £33 R L ry R IEHE E1E

A
Figure 2. The polar contacts between Argl69 and Glu92 on the

interface of B subunit and a subunit. The red dotted linestands for
the polar contacts, the blue region stands for B subunit and the

green region stands for a subunit.
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B s R g, Ik K AT 8 (Escherichia coli)
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L1.3 FERHAMEE: LM E O A UK Maker,
Taq &5 W M€ RURASR A&, T K TaKaRa 24
w);Dpn 1 1, &) T Fermentas 1 [H 2w ; 7 A KL A -
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10 63T /S — 1 2% ) AG PCR {X, eppendorf 1 [
A M2 F] s CLB2L i R 28 VK B 4, H A ALP A H]
infinitieM200 {451, TECAN /A ] ; Trans-Blot SDCell
B A BIORAD 24 7] o
1.2 ®T
1.2.1 3|4 : H#% M Primer Premier 5 & i1 5845 5|
Wy, Ik Bl TAEY TRARA G B 519
FOF RN o A RN &) Bl 5-
CAGAACCACCGTGACCCAACGTGGTGACATC=; F
W 5l 4 5"CACGTTGGGTCACGGTGGTTCTGAC
ACCACTG3",
1.2.2 £ H PCR R : F FH & R 514, UL pET-
28a-AK 4Bt , HEAT 4 FUkL PCR Mo Je W 4% A
94°C4 min;94°C 1 min,56°C1 min,72°C 10 min, {ff ¥
18 X ;72°C 20 min. PCR 7=#)H Dpn 1 W75 4055 2
R WAL = ) B T 4k o
1.2.3 #HERTHREHRHK pET28a-R169H : 1L
WAL 2 WL 100 L K AF B BL21 %
AP, UK 20 min, 42°C Fvds 90 s, K2 min
JE AN 900 pL LB 35375 CA & R4 %) ,37C .
165r/min ¥5 3% 1he 10012 x g % .0 1 min, 5 [
800 wL, % 42 200 pL =&k W A ik A T LB ~F4R b,
3TCH IR - B P43 50 T B Fh &2 LB AR Bs 5%
S yE AL IR B AR T AR TR PR A I
1.3 AK EFRIE.FSREHEH&
1.3.1 AK EFEIAEIE S DU Ak 1) 1R 00 B,
e e B 51 WAE ] R HEAT PCR 971 . e N 45 1 :94C
4 min;94°C 40 s,58°C 60 s,72°C 90 s, ff ¥ 30 ¥&;
72°C 10 mino 438 7 Wy 1% 305 0 B I PR VK 56
e el Sl CF R 235 4 b BRI Bl ) A7
A b 51 W 5 -GGAATTCCATATGGCCCTGGTC
GTACAGAA3" (EcoRI Wi 1) 7 5) ; Fuisl ¥ 5 -
GGAATTCTTAGCGTCCGGTGCCTGCAT3” ( Ndel [iff
PINT 85 o
1.3.2 fEBGRSI& AN H AR W IF
H 35 A S5 Bl R I R 2% B FP R R B 500 mL
(% 250 mL $% 2% 35) 4% 8 o, IPTG (& Wk i 4
1 mmol/L) F5 75752 % 3Cik 141, 3 KEES8 h
J5i 10020 x g+4°C 10 min #2500 25 1375 90 WA 4 1 44 o
AK B R G ) 2% 77 vk 2 2% ek 04 .
1.4 41 .SDS-PAGE F1 Western blot

FH AE AR P B3 A ) KL Il 9 AT 2l Ak o AliAk 7 vk

SDS-PAGE DL &z Western blot 52 i 5 v M 5 B 2 %
SCik 14 7.

L5 FBANERMNNDESH

L51 FAHMNE: P2tk AK B A7 3% J1
SE » SN FR KOS 300 € 7 % 2 Sk 14 1. O
RV 8 SO AR (1 s) Py i (1 mg) il
(AL BE J7, AT okl Ulmges™ o b, glifb 5
AK HEH & &M% S AN e .

L.5.2 B AFESH: o0 M7 i A8 Hg b on) A ok 1
AR AT AR R, K R Y LR A & R W
1 mmol /LAK R4 0 2] 10 mmol /L ([a] B Ky 1), IF 43
A i y CREAS IR BE A 3 AN A7) J5 AT
Origin75 1F & -

1.6 BFMRFAR

1.6.1 Hi& MR E XL b, 70 0k g3 )
MR A R VAR &R B T A Al 8 (15°C.20°C . 25°C
26°C\30°C .35°C .40°C \45°C \50°C) F W, H & %
PEAAZ o BEAFE AR 3 ASFAT .

1.6.2 fi&E /R pH: 5, 73 5 K S Ak &
Tris-HC1 28 PP P15 2 AN [l pH (6.0.6.5.7.0.7. 5.
8.0.8.5.9.0.9.5.10.0) fif, B KA AL . LA
S o e o

1.6.3 FAREM: AK 75 Bl i B2 A1 pH T 48 € 1
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O PR R e N AR R R R LE R A BT i
Wl ST 10 ho & 1 /N I ARG 0 Al g 5 B AR ARG
3 AT

1.6.4 D) W 00 AK /9 52 a4 o,
e PR I AK 0 A A2 IR ~ I 2 IR A B 2 IR M
S5 s [A] N B BF 58 T 31X 3 Fh A 6 770 9 s 4L & A3
T2l & %) AK B S0 A LRI A2 AE 0. 20 1.5,
10 mmol /LiX 4 Fpfe 5~ BEAT , B LHFE A A D 3 A4S
17

2 GiIRHR

2.1 FHEHMEE

W 25 2 7R AK S 5ER F7 41 h 169 7 pi He Y
A Arg AR AN His, B3 W] 5848 /& R169H #4 £ 1,
Do ¥ AR R4 kL pET28a-R169H # 4k 3] KX
JW TR o PR b I R SR £ JBORE, 6 2R AT XU D)
AL R H vk AT I &5 W, 7548 + & O 1000 bp
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R12000 bp [ 22 46 H 1 945, 3 55 AK JE P 4 7
1453 bp FHFF» 22 W] 58 A 1R ¥R AL 2 R )
2.2 AK #hfk & I8

2tk J5 AK i W & SDS-PAGE 2 Western blot
AR S K& 3 . B AR Mg s B A Al Al
WL S R AR AR AU A W AE 73 1 504 48kDa e A7 I 47
7 H B, 2 W) AK BE P A6 1% 5 APE R R 49 3 K &
Fiko Hi 2.3 Al A L2t H 4 ] W EE 3
o H RS R, R W AR JE AK SR DY ) 3R 08 L E
A TAR o T IR AT R A S AR A TE IR AK KR D Ak HL
52 2 — € TP, NIRRT AK & i .

M 1 2 3 4
kDa -
97.6 — =
66.4— &

- = " —AK

443 — g .
290 — wm
201 —me = —

3. SDS-PAGE WiF & &R

Figure 3. The result of SDS-PAGE. M stands for Marker; lane 1, the
supernatant of WT; lane 2, the purified AK of WT; lane 3, the
purified AK of RIGOH; lane 4, the result of Western blot.

2.3 RT{KRIOH z HF

P AK SEAT 3l D157 o b, A R A 4 froR, RAR
AK [V, Sk 226.3 U/mges ', X L BF A8V
(99.1 U/mges™") #2755 2.3 f&5:n {24 1.0, W] BAL T
WA, R SR 5 AK (1) IE B[R] ME BRI K (E 5
A A A LG W] A v, R AR AR AK 5 R R A
TG kg5 R W], 169R (AT T H 5
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B 4. WT #1 R169H zh h 45 R
Figure 4. Dynamics of WT and R169H.

92K [a) {1 B A4 AH FLAE T » B AT Y ) 2 45 R AIG
507 4 G B AR . T B — 2P R T AR AR
AK B 45 & 88, AP o6 ) BEAIS, SEA A T
Vit PR 4 4K o [ IS 0 A 0 50 &5 S A7 R 30 2H 21
ARAFRAEG AR T MEI R &5 5. Zia Bl
Tl DR 2% 5 SEAR AR B il A4 I A% J oK TG Il OF B VL BT
P .
2.4 RE pH xR E K R169H AK & 71 #9520
K 5-A AT %0, R1I69H " AK iz i J W i & 4
260, X5HAMERAEAAHL KA RELL. M
JEAE 15 =26°CJu N TF I g 3% ) L LB KTt &
e, 2 NIRRT T 26°C B B R ) B R I,
JE T 42 S0°C I, B 3G ) A 90% o X W] AK i
Fim e ) B89 . B 5B K H], RI69H fr AK i id
NopH 2y 9, 58F A RUAT L B8 TR PE A B . 24 pH
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Figure 5. The effect of different temperature (A) and pH (B) on
the activity of AK from R169H. Astands for the effect of different

temperature ; Bstands for the effect of different pH.
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2.5 mEREMpH THREM

HI B 6 o, RAZAK AK AL il e Nl JiE 26°C
I NV pH 9.0 Z8F TR HAT B (A e 1 FLok 3
Wi 5.5 hy Bab g REAR W], RARIF AR X AK FUE Tk
AN RS, FE TR AR R E L O HA B A R 4
oAl 4 h AH LB RS A 5 i o

100 ¢

80 -

60 \

0

relative activity/%
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6. R169H | AK 7t 26°CH1 pH %y 9 R B2 E 14
Figure 6. Stability of the activity of AK from R169H under 26°C
and pH9.

2.6 JRYHIEIFIX R169H b AK B9 5200

WX o, B, B AK 1k g5 K 38 A g, 3
SA TR 2 B 0T AK 77 AR (1 0 [R] 400  AL of 5E T W A8
KRN 0, AR &I 1) o W35
DA B B AR BRSO, M R 45 G
B B AEA AR, Mk B9 (B) %748k B5 (a) -
WMFES T Argl69-Glu92 [8] 1 A% ' AH H./E H » Al 15
I R AR 2 1R ) A0 AR A DS B

H T~ 2 2 R A 2 R A IR R R TR AR ik A2
7 R ASBIE ST T IR 2R A IR DA N R TR
TE P AE AR RN & A7 A5 0T X b U AT B o AK
PAER g Rk 1 pros. gplfE TR A& & AK
I, IR FE (0.2 mmol /L) 45 fF F ¥R XF AK %
JI BB AR 5 HEd5r KA BE A R T I AH XS g 43 0
Hh142.9 +1.1% 134.9 £1.5% .180.9 +1.8% . ffi
H IR LR T8 s 3K M R A A e A g A e
XFF IR 3 B0 R B A SR A IR R AK
WOEAE MR AEAE 7E MR FE 4 0.2 mmol /L B, 75 24
1R+ MR IR + AR AR+ R 1)
KAEHEAE TR B AR R W% D) 20 o0 O 123.8 +1.3%
114.3 £1.1% \166.7 +1.2% » [5FE 1), 3X P F2H 7E
FH B8 A B2 T o e A2 ps A ) AK S5 ) 1 20N« AR AE I
2R + AR + HEIRA AR b, R

FAF T HAR RIS AK S0 H] Bk 4R &
W1, SR A BEAE — 58 2 B b A o 410 7l 510 00 AKC #4001
PR I AEAR R B2 R E AK 35 D)
& 1. R¥NF T3S R1I69H AK JF A RIS
Table 1. The effect of inhibitors on the activity of
AK from R169H

relative activity /%
0.2 mmol/L 1 mmol/L 5 mmol/L 10 mmol/L
control 100 100 100 100

inhibitor

thr 142.9£1.1 109.5+0.8 95.2+1.0 90.5=x1.1
lys 134.9 1.5 114.3 1.1 95.2x0.7 42.9x0.5
met 180.9£1.8 169.0+1.6 138.1+1.1 ND
thr + lys 123.8 1.3 61.9+0.6 28.6+0.5 ND
thr + met 114.3 1.1 76.2+0.5 61.9+0.3 14.3+0.2
met + lys 166.7 1.2 95.2+0.9 28.6+x0.2 ND
thr + lys + met 90.5+0.9  66.7 0.7 33.3+0.4 14.3+0.4

ND, the activity could not be determined.

3 g

AHIE R 65 B AT B AK JE DR 169R A7 £ ik
1758 RAS, LLIE B B 5 92GTu [a) (i B Ik AH B 4%
FH - $2 s Wi 3 03 i H o 38 FH KA Primer Premier 5
Wit RAZGIY), UL T b st B M W AK SR 1
FA R pET28a-AK by B A 1 AT 52748, I i 2y 4
TR RIOH. XF R169H 1 AK i AT 4l 4k
10% SDS-PAGE B IF 45 5 3% 0, 58 7% {4 Rl 1B 7= 7Y
AK 4y 1534 % 48kDa, ) J) 2% 45 B W oR, 58 AR R AK
VB EF AR T 2.3 £, X R WIS A AK
W1 B e I B OE B IR M R S TR R
ity AH 5 i W0 5 R0 B 1 A AT BT FAAIG

Xt RI69H i AK () il 27 14 T iff ¢ % W 5 58 A8 44
AK R 55 38 S N B2 A pH 43 5l 9 26°C T 9 7 di
&R pH N R R AF AR e Rl 5. 5ho
T R A R R 58 A R AK SR ) 1 5 e 3R
HH 00751 751 5 2 T A 2 T B 2 R A TG VR 5 I R I
O AK R0 20N X A AR B AR AR Y P A A R
B TP AR IR B A5 A N ARAR AR AE o ARAE 3 P41 AR50
R E IR T HEIE M . X R, 6 169R
SEARREAE — o8 TR B LR R R AR AKC g 4 oA
M.

gk b Tk, db 5P AT B b AK K B A8 K W AT
BL21 f¢f 3 v 13 B85 U e ik, o HL 5 AT A 169R
1) 58 AR B 1 AN B 2 o L IR 15 5 S0 Il
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BRAT T P RO A i AR F A B = B ARt T — 2 1
B M
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Construction and characterization of R169H mutant of
aspartokinase from Corynebacterium pekinense

Huiying Li, Yunming Zhu, Weihong Min , Dongling Zhan, Jun Ren
College of Food Science and Engineering, Jilin Agricultural University; National Engineering Laboratory on Wheat and

Corn Further Processing, Changchun 130118, Jilin Province, China

Abstract: [Objective] Increasing the activity of aspartokinase (AK) from Corynebacterium pekinense. [Methods] The
gene of AK was constructed and mutated by site-specific mutagenesis. The mutational recombinant plasmid was
heterologously expressed in Escherichia coli BL21. The mutational AK was purified by Ni’" -NTA column after
ultrasonicating of the recombinant bacteria, and then identified by SDS-PAGE and Western blot. We compared the kinetic
difference between R169H AK and WT AK by determining the enzymatic activities. Some other characteristics of R169H
AK and WTAK were also studied. [Results] The mutant R169H was successfully constructed. The molecular weight of
AK was 48kDa. V__of R169H AK was 226.3 U/mges ', which was 2. 3 times higher than that of WT AK. The optimum
reaction temperature of R169H AK was 26°C, the same as that of WT AK. The optimum reaction pH of R169H AK was
9.0, slightly higher than that of WT AK. The halfdife period of RI69H AK under optimum temperature and pH were
5.5h, much higher than that of WT AK. Lysine, threonine and methionine had an active effect on the activity of R169H
AK when they were in low concentration. [Conclusion] The hydrogen bond between R169 and E92 was broken down in
R169H AK, which could affect the degree of polymerization and further lowered the affinity of mutant AK with substrates
and then decreased the inhibition inducing by the metabolites. Thus, the V,  of mutant AK from R169H had increased by
2.3 times compared with that of WT AK.

Keywords: Corynebacterium pekinense, aspartokinase, mutate, characterization
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