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A MATE GZDF3 § PilZ S E E ISR ER L
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2 FNBERIR2A Y SEE TRE ALK "M = 550025
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# E. [¥7%] Pz £H3RARF LI IR = 5 F B (Cyclic diguanylate, c-di-GMP)Z4&1Z5 4T,
5 ¢-di-GMP &4 5 TR B AR RE Ot Eh, AmiA kIR RELEE X FT2HEA,
WAL F FOATE T PIlZ MR RARNT A2, [ B 69 12484242 3 04T GZDF3 E#k ¥ 69 PilZ 4
MBEAOARR, FRATEALA, AR LALLM, [ 5] A Plam $35 F F T 2 PilZ £ M3k
A7, HMMScan #4244 GZDF3 2 R 4053, FEPRT 45435 3% & (Conserved domain database,
CDD)¥ 4 #7 & G R F £ #y3%, Protein BLAST tbxt40#7; R ExPASy /£ X4 AHFAN & @ 69 K AR AL
W, METARIBRREITES THRE. [4£R] GZDF3 AR ¥ G4 5 NaH PIlZ #3080 %4a
YL B, P42 A Gened836 #9322 Protein BLAST bt 541 B H 4 AobE L 4545 B, Genel423
A YegR RE&EEQHAEE, Genel723 4% ik MR G by, /& TAELEBBRETK 2, i
Gene2571. Gene2956 %R &G ; Gened836 1%L =M n»F &4 24.08 kD, w54 6.39, Ak
MFEKMEEEG; C3A—A PiZ £M3K; 0.5 mmol/L 3LEHFF. 30°C 3 R 20h, R E—K )&%
25 kD 9 EHEE, HSAMEEFTNLERAAA. (48] AL TR LA PIlZ £HRES
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Mining gene with PilZ domain and prokaryotic expression of
glycosyltransferase of Brevibacillus brevis GZDF3

JIAHua-Ke'?  ZHANG Gong-You'” TAO Xiao-Mai'?> WU Dong-Ming'
LONG Yao-Hang'*’ LIU Hong-Mei"'*?

1 Guizhou Medical University, Center for Biotechnology and Engineering Research in Medicine, Guiyang, Guizhou
550025, China

2 Guizhou Medical University, Key Laboratory of Biological and Medical Engineering, Guiyang, Guizhou 550025,
China

3 Guizhou Immunology Cell and Antibody Engineering Research Center, Guiyang, Guizhou 550025, China

Abstract: [Background] PilZ domain is the earliest discovered cyclic diguanylate (c-di-GMP) receptor
signaling molecule, regulates the activity of the target gene or protein after binding to c-di-GMP, and plays a
vital role in the growth of bacteria. However, the study of PilZ domain in Brevibacillus breves is a relative
deficiency. [Objective] To mine the gene of PilZ domain in Brevibacillus breves GZDF3 strain and construct
the recombinant expression system for further research. [Methods] The PilZ domain model was downloaded
from the Pfam database. HMMScan software was adopted to scan the genome of GZDF3 strain. Protein
conserved domains were analyzed in Conserved Domain Database (CDD). The product of protein was
predicted by protein BLAST. The physical and chemical properties of the protein were determined by online
bioinformatics analysis softwares in EXPASy website. The recombinant expression vector of the gene was
constructed to obtain recombinant protein. [Results] Five genes coding protein containing PilZ domain were
discovered in GZDF3 genome. The gene named as Gene4836 encoded a glycosyltransferase by homology
analysis. Genel423 was a protein-coding gene of YcgR superfamily and Genel723 encoded hyaluronan
synthase belonged to glycosyltransferase superfamily 2. The other two genes Gene2571 and Genel956
encoded hypothetical proteins. The result of bioinformatics analysis suggested that the molecular weight of
the product of Gene4836 was 24.08 kD, and the isoelectric point was 6.39. It was an acidic hydrophilic
protein. A conserved PilZ domain was found in the C end of the protein of Gene4836. The optimal
expression condition was 0.5 mmol/L lactose for 20 h at 30 °C. A recombinant protein about 25 kD was
detected by SDS-PAGE electrophoresis, consistent with the result of bioinformatics analysis. [Conclusion] It
is the first report for recombinant expression protein with PilZ domain in Brevibacillus breves. It would
provide a foundation for further study of the Pilz domain function.

Keywords: Brevibacillus brevis, PilZ domain, Glycosyltransferase, Prokaryotic expression, Recombinant protein
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PilZ S5 FAI S 45 by 7 5 M S 2 20 R e 1
— o P

PilZ £ K3 FRRIFE B Ay A0 4 S 4 BT AT 5 Th £
Pz —. W% PIZ S5HEE A CAEAR R s
Wk, M EAARFRBIIGE, FES RAMER
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AT, RIS TR 5 PIIZ 4538
HYEE 11 YegR 7E 5 /K c-di-GMP /P H 3 5 #EEiz 8)
TR EE A, DT BRI AN TR ) Tk sl e B, o AN T
VR IR AL AR Ry i RS, A A AR
AU PR ZE AT R AT I P 2 B Y eeR Y [
J89) YpfA (BUFK DgrA) S#EEIZ 3 ik HE 1 MotA
HEAERT, PIZ 253 PilZxaciss F PilB
ATP L U GG, 12 T4AP ZEWRIE R, M
AR 5 50 0 B 1A sl s R A R M AT
H S PIlZ G590 1A FigZ 57K Ry c-di-GMP
ghty, EZHEY) Pel HOBMFEAEF R ol I s A Y
gz MRSk & Pilz S5y
M PlzA Hl PlzC 5 c-di-GMP 4545 Al fi & £ 46
F2, IR DIREFBVER, 1 PlzA BB
23 2 EUR 112 SO U 5 0 R0 FCs 1 iE
TR ES, ST IR & — A PIlZ A3k
Algdd JEHBNT alg WG HNBEEN, 1T
c-di-GMP 254, T Algdd 25057 LR gt i) Algdd &
FINIRAEYS c-di-GMP 454, tARE™ Az 1 R
W, R ERLNAEY S NTE Algdd 5
c-di-GMP FI45AT 5 B T v A — T B
f1gZ, Yutt—Fp PUZ Z5H3EE T, PR IR EA e
(R SRS FIAEPIEE S, R, BF5T PilZ 4%
P 358 B PR T 3RATT B 22 7 T T i 4 DR ) A A T
S RAT M E L,

HHET, XF Pz 258507 5 5 28 A A
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/yw)(TaKaRa H[E); & BTG Marker 1 B 65T
RELFHABRAE; DNA SRS AL
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Resin 8410 { _LifgLig 2 AR FRA A

PCRAY, ABIAF]; HUIRHHHLIKAL . BERE
A4, Bio-Rad AH],
113 FERHRBEETES

BEV 5. Windows RGHEAMEF-H . Linux &
GARET-H .

g3 M A
(V3.1b2). MEGA X,

FHE k. ExPASy (https://www.expasy.org/) ;
NCBI (https://www.ncbi.nlm.nih.gov),
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1.2.1 GZDF3 & PilZ Mg ERREBER
Fou )

M Pfam B R 2 PilZ S5 Hal s (R 52 et
IR kg, HARRIERE A EIT . SOAPdenove
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FEAI W i A A, 78 %R T R B
PErfilil HMMScan #1480 X, % GZDF3
WA PIZ S5 & I R BRI
1.2.2 EERTFEMESH

%55% NCBI (https://www.ncbi.nlm.nih.gov/)®f; ,
it 3 Protein BLAST HUX J3Hr 8- BeiE SR i 4 5
TEAR ST 25 F4) 38 598 % (Conserved domain database,
CDD)Hifi CD-Search 43H7i% 2K [ & ILMR T 5114
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DL
1.3 ZEEEXMRS

BB R Z M RS (EXPASy,  https:/www.
expasy.org/), il ProtParam 43HTiZ¥ 41155 HL i
(p). FHXF 4> 5 & (Molecular weight, MW)., 3
Bk BRI SRR M, dlat SOPMA 1%
E R —HEEFFE; 181d SignalP-5.0 Server Fiill]
ZE A G SR
14 AB{AEMUERSREBSHT

i3t NCBI T8 HAB AR & PIlZ 45K 81
15t 741 Brevibacillus brevis NBRC 110488 (&35
A WP 069846830.1) . Brevibacillus brevis X23 (5%
54 WP 017250036.1), Brevibacillus brevis DZQ 7
(& %5 WP 048031333.1). Brevibacillus brevis
NBRC 100599 (% 5¢ %5 & WP 012684654.1) |
Brevibacillus brevis ATCC 35690 (& k5N WP
087342889.1). Brevibacillus brevis NCTC 3000 (&
S50 WP_106654172.1), M Arabidopsis thaliana
(L.) Heynh (%354 AEE34679. )/ESMEE, fii 115K
 MEGA X #17 Z ¥4 b X}, il 48 2 7%
(Neighbor-Joining, NJ), Bootstrap {EA 1 000, F4%E
RGERKEW, SHAFREKSE PIZ S5HEEAR
HEHEIER; il SWISS-MODEL 434 F 45 .
1.5 Z4mRREE ) E KRR RE SRR E

FH A TR 4 5 DR 20 42 00 6 3 B i 1 97 1
FH A ZEAAAT A DNA, JRLUE DNA AR, LA
1% 5'-CCCAAGCTTAGAACGCAGATG-3' (R
2R Hind 111 YA 55)F1 5'-CCGCTCGAGGAACC
AATTAAC-3' (FRIZ N Xno 1 BEUILL S 16 H AR
LR, PCR JZWARZ (30 pL): 10xBuffer 3 pL,
dNTPs (10 mmol/L) 2 pL, #4 DNA (%) 200 ng)
LpL, b, TS I#(10 pmol/L)& 1 pL, i fRILHE
(5 U/uL) 0.25 pL, RGE/K 21.75 pL., PCR 4%
. 95°C 5 min; 94 °C 1 min, 55°C 50s, 72 °C
2 min, 30 MEFR; 72 °C 10 min., i DNA P=#y4f
f s & el PCR P24, I FRR ST N DI
Hind 11 1 Xho 1 #E4T WY, 2ifk )5 % 5

pET-28a F£ ik # 1K &, ¥ 1k Escherichia coli
BL21(DE3)BaZ A4, H4 RV A T 5 10 pg/mL
Kan' /) LB ¥4, 37 °C }EFRidk, PRECRIATE i
W75 PCR, WEFPHM:SS S0 e b 32wk b1 7
UGDI B, IOBURE ) 560 1 46 1) BH 1 ve pe i
HER LRy, E— 20 4 A H B JE R T 91
JETRIEHA .
1.6 EEEHWIESRIERGgNK
1.6.1 EHEEEAMBFEFRIE

B TR AN B 4L 1% Bl 0 Bl 3 Fp 2
30 mL % 10 pg/mL Kan' () LB WA FEH, T
37 °C. 200 r/min 553%E ODgo 4 0.5-0.6 if, JIMA
L PE A 0.5 mmol/L BIFUMRA, 30 °C. 200 r/min
TliES 4. 8. 20h, #RJ5 4°C. 6000 r/min &
L 10 min WEERHEFIAR HiE& A, InASE AR
i) PBS K, 4 °C. 6 000 r/min Z.[> 10 min
WA, M 1-2 ), IMABAH PBS
HR WG TG00 W, TAES s, kg
5s, 30 min), BEHFEREIRTE 4 °C. 8 000 r/min
B0 15 min, YWAEBRRS B3 . 12% SDS-PAGE HL
Tk, HorsEiEYee, wE Rk E
1.62 EHZFABSEDAL

¥ 1.6.1 PAFMRAERIRFZ MM TEARE AN
KEFEIE, 7E4°C. 6000 r/min Z5.0> 10 min WEHS
FEREREIA, FET 30 mL A9 PBS W, FERELL
AR, TR 12K, AT K PBS &
B, KSR REEG00 W, TAESSs, [k
5s, 330 min), 4°C. 8000 r/min T &.(» 15 min,
AR R e 3 45 o 3 Ni-NTA His Bind Resin
BT B B R T alifh, R R
HFEM ] 12% SDS-PAGE Hijk, 2 Thilissisys
o, Kige s A Al b seR .
2 GREH
21 &F PIlZ FWEHEBRISE EN &R
ST A

LT # PIlZ S5 5 R & 8 e
FH HMMScan #4434 560 545 ZFFF A GZDF3 25
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K2, &I GZDF3 WAy PilZ Z5H 0 & 1 4atid
HEH—IA 5 4, 50l %N Genel423 |
Genel723 . Gene2571 . Gene2956 . Gene4836 .
Protein BLAST i/, Genel423 4miBr=¥)/E
YegR AR, SHEIFREGEN FIG
FIiM MHEAEN, W5 ME IS5 Genel723 4
1 BFEWI TR N, & T B Tl A
2, HINRESAMXHESTY; Gene2571. Gene2956
A=Y B E R, GenedS836 mi =4 fyhisk
M ; CD-Search 45K, Gene4836 4mhsny
BAERITH) C o & A 14> PIZ QRAFESHIRCE %5
A WP_064202322.1),
22 EEERMERSF

ProtParam 73T it/ Gene4836 it =¥y hi ik i%
P B R IR N 206 aa; 43 FHEN 24.08 kD;
LN 639, NRRTEEE M TEKERPATRE,
AREFEECH 53.93; 1S ProtScale 4047, Score>0
FIOREIK, Score<0 FrREIK, R XA T 5
IR, BFRIEK N -0.336, REZMILE;
Ml A K EE I (E 1A); i Tmpred 5347, 7E
55 107-125 (L IR Z [AAAE— S EIX (K] 1B),
TM-IBERK EAE 17-33 ZI); @it SOPMA 434, Wl
LG R Wl () — 45 4 v 4 i 5% (Extended  strand)
33.98%, o-1ZjiE(Alpha helix)(5i 17.48%, B-11&(Beta

A ) Hphob./Kyte & Doolittle ——
1 \ h ‘(\
i L ) i 1 |
o MU
| T
R0 AN VR TR URTA
N YA
195) N \ VA iy
“2r | f !
/ !
-3t \‘\\
44 s " s
0 50 100 150 200
Position

E 1 HEEFE SR S IE/BR K 1% 53 47 0 S B X T

turn) 5 8.25%, JCHLMIAE T (Random coil) A7 40.29%.
23 RARHELABWMMERSREMSH

¥ 8 2550 PIIZ S AR ) B 1 5[] 5 i 2 3
i 7> 51 A1 450 B S 1 B o 44 A2 R 9 VI i 28 S 1R 7 971
AT Z P X, 1k F 4Rk (Neighbor-Joining
NJ), Bootstrap {54 1 000, 48RS KB RAE 2
FitoN, S5 ZEAFFIE GZDF3 5 ATCC35690 — 2
ey, T At L AR e e 2 AT T AR AR A X A
s OO ZEHIFF B GZDF3 Hl ATCC35690 Bk
R LRSS P 9 A T He A BT, RITE 28 i
FIETRAL K A TN A TR N5 FR A L - 4, I
— iR F] 99.52% (K 3A); 7 SWISS-MODEL ¥
uhi b DLz I AHRIPER R AR T Svx6.1.A AR
A S [R) Y A Y s, e TN W R R

ZEFPE (B 3B), AT L& B SR 51 A AL
YRR E, (HFEAS [ E5 M FAAE B2, Hop
Gene4836 & 174 15 dii X S8 K24 30 2 AR (£
F5 28 N N AR AR S HEAL, 1M PilZarccsseoo RA

MEIERARS S, WK 3BT ATLIE S B

Pr&mFce BB/l , Ui 28 SRR iR it
Hzsmghtyn] ge A MREE W, & 3BQR)Hr
TS F8 A BE PilZarccaseoo 2 TS 28 12
KRR, TZ 28 {7 2 MR L 2 [ 25 #0 22
SRR A R TR B2 B A TR A SY

— i7>Q
- 0—>1

50 100 150 200 250
Position

Flgure 1 Hydrophilicity/hydrophobicity analysis and membrane-spanning regions prediction of glycosyltransferases
TE: A WEEFR BRI/ GUKIEI T B WEIEFE RS MRS IR 0. i->0 Fon BN FIIBESN, o—>1 R MBS SI BN

Note: A: Hydrophilicity/hydrophobicity analysis of glycosyltransferase; B: Membrane-spanning regions analysis of glycosyltransferases.
i—>o indicates from inside to outside of the membrane and o—>1 indicates from outside to inside of the membrane.
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Brevibacillus brevis ATCC35690 (WP_087342889.1)

— 0.20

2 Gened836 B R Gt L
Figure 2 Phylogenetic trees of Gene4836

58
—%E Brevibacillus brevis GZDF3 (WP_064202322.1)
Brevibacillus brevis NBRC100599 (WP_012684654.1)

Brevibacillus brevis NCTC2611 (WP_106654172.1)

90
Brevibacillus brevis DZQ7 (WP_048031333.1)
61 Brevibacillus brevis NBRC110448 (WP_069846830.1)
96 Brevibacillus brevis X23 (WP_017250036.1)

Arabidopsis thaliana (L.) Heynh (AEE34679.1)

W 55 AN 3 R FPF7E GenBank HR SRS 5 40305 EAYERMEA 1 000 YK Bootstrap S AT IrSHE.
Note: The numbers in parentheses represent the accession numbers in the GenBank for the corresponding gene sequences of those reference
strains; Bootstrap values based on 1 000 replications are shown at branch nodes.

A
CLUSTAL 0(1.2.4) multiple sequence alignment

GZDF3_Gene4836 MESIIQIRKGHRVIEG HV TYEEGDLIEAVFPSPLDV TVGDQLPCLL TADYET INTFEAYY 60
ATCC35690 MESTIQIRKGNRVIEGHV TYEEGDLIEVVFPSFLDV TVGDQLFCLL TADYET INTFEAVY 60

GZDF3_Gene4836 LAKDKNRLFLFHSP TASEFREQRREYPRFDME VKGWIQYP TQEPDSFF SVYSQUVYLVIL 120
ATCC35690 LAKDKNFLFLFHSP TAAEFREQRRRYPRFDMEVKGWIQYP TQEPDSFF SVYSQUVYLVIL 120

GZDF3 Gene4836 SLGGLAFRSDKQIPADQHIVFSFELYGRNRFDGVVK TDLVITHERIEGPNYFYGCTIKGI 180
ATCC3§690 SLGGLAFRSDKQIP ADQHIVFSFELYGRNRPDGVVK TDLV ITHERTEGPNYF YGCTIKGI 180

GZDF3_Gene4836 NARHFHNLFKYILHRR IEERRAVEIE 206
ATCC35690 NARHFHHLEK VTLHFR [EERRQVKIE 206
B -

B
)] 2)

B3 Gened836 F1 PIlZATCC35690 B S EBL 7557 R & R &M T
Figure 3 Amino acid sequence alignment and advanced structure prediction of Gene4836 and PilZrcc3s690

H: A: Gened836 Fl PilZarcesseoo FIEFERR T 00T, B: Gened836 Fll PilZarceassoo IR ZEM T, (1): 2511 Gene4836;

J5EE M PilZatccesseso-

2): [

Note: A: Amino acid sequence analysis of Gene4836 and PilZarccsse00. B: Advanced structure prediction of Gene4836 and PilZarccsseoo, (1):

Protein Gene4836; (2): Homologous protein PilZarcc3se90-

2.4 Gene4836 B PCR H &R EHBIKREE

PRI B 2RI GZDF3 B DNA AHit, H
PCR §"# Gene4836 HI R Wi, r=¥12 1% 55
W R S PR DA T e LA G 5 0 RN 5 PR (E
(670 bp)—E (& 4), BRI HMZA, THTE
SR WA A ) EE A R AR T R A TR B
I, PRIMCGEAIERL, FMRSIE AN YR Hind 1T A
Xho 1A T WUEFDI S 72 (K 5), HELIKZS S R Y
—K/NH 670 bp BAERA R B, #E—FBHMEL T
(R 25 SRt R B S A R A Ry, R
—PFE R
2.5 MEEBBHIESRIE

RN =3 i s i e e = Rt N sl Y A )
WIEIE AR, WA SHRIL 4. 8. 20 h 1Y
PRV b3 DA R g A B ) B BT A il 1 O 1) b3 %

M, FIFZEEE AR His #7285, F Ni-NTA His
Bind Resin fAEHF T4lfL, B2k )5 AOFE S e
FAFELES T SDS-PAGE #:l, &55: 40 6 iR,
£ 25 kD 2 b A B4R, SizmaEAn
PRI R /IN24.08 KD)FHFS .

bp M Gene4836  bp

2000

1 000
750
500

670

250

100

4 Gened836 EFEHI PCR B4R
Figure 4 Production of Gene4836 gene amplified by PCR
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bp

670
500

Bl 5 FELHFK pET-28a-Gened836 BN EGI45 R
Figure 5 Double enzyme digestion results of recombinant
plasmid pET-28a-Gene4836

{E: M: DL2000 DNA #RifEAHT; 1. XUBDIAEAR.

Note: M: DL2000 DNA marker; 1: The results of double enzyme
digestion.

kb I 2 3 4 5 6 7 8 9 10 kD

75

25 24.08

11

6 SDS-PAGE £ f[E#FEFYER

Figure 6 SDS-PAGE analysis of prokaryotic expression
product protein

TE: 1. BUERE A BRER; 2 RESIEBR B 3: R
FRMMERE; 4 BS 4 h 0RO E 1 5: S 8h
DEFEELOER 13 6: 155 20 h T B3l; 7: 5920 h i
PRESOIR I B 8 BEBLIZREE M 9. 10: Ay HMEN.
Note: 1: Prestained protein marker; 2: Supernatant of uninduced
bacterial fluid; 3: Uninduced bacteria (thallus); 4: The supernatant
obtained by centrifugation after induced for 4 h; 5: The supernatant

obtained by centrifugation after induced for 8 h; 6: Bacterial
supernatant induced for 20 h; 7: The supernatant obtained by

centrifugation after induced for 20 h; 8: Other proteins eluted; 9, 10:

The purified target protein.

3 WihE4R

FO R ZEAIFT TR GZDF3 S0 T oe g Kor &
S A AR PR e, X2l S SR B R i
R AR 0 . e 2E J8 K B (Brevibacillus
brevis)J@ 22 FRPHIER, R AF7E T 3, HA
Sz BERE DT, AR AEB RIANE . AE Y OR A 7]
4R PZ SR AT AR T AN A S AL
o I SN AR o-di-GMP S5 A Y
EARAS . AEYIBIE L. AN 2R RE ) S g

AR, EANTE A K A A AR AL
AWFGELL GZDF3 LR Ay ol Xt %, 7E
Pfam $CHEET N4 PilZ Z5Hs iR, fdi )
HMMScan %} GZDF3 3£ R4 P9 T R et , &
S ANEA PUZ 25K B IS LR, o 5 14
TBIEREAT BLAST LX), #fi7E Genel423 ity
M YegR BB, SHEHCEGE N FIG M
FiM MHEAER, VAR M28); Genel 723 il 1
KBTI A NG, & TR EIERE 2, 1
THRELE AR X AT R — ARG B Y 52
BN 15 Gene2571. Gene2956 4ty B
FEE, Gened836 Yl W MWL RE M . MikE
i RS IR (GUS)FE A= WA N A AL T35 Ak R B 422 3 AN )
2o, EPERED A REREE &L
T AR L AL RS R SE N Y B R B R
FEPUAER A A RN S B O, a7
B RRUBOE A A XA AT M TR Y
R KIEINRIR =PI 5 F 2RV, Wil ot
MBI RS B Z AR (N FACE D), ATk AR ik
SR AR By F SIS S
T Genel423 J&T YcgR HHBELKE, W
2 5N R SOIRAS, S REA R Sr Y
Genel723 WAL RS A S 2 P i) 1 203 B TR
B, — BRI R SE R R 1, TERE
IS 56 Ayl B T A S S OB IR P A B R INAG
HAEFHHLE LAY T Gened836 Sy ZhREAM
WL LR, Sk, FRATRA ExPASy thiE
WG B AT A G B, a5 38N
SRR EK R A, TEKERPARRE, fF7E—
ABH A R X, I R BE Sk 4 B P A — A T
EEM, Wit S o-di-GMP 4541 IE S ik )
ft. ReEMH A SE 5% (Extended strand), -4
BE. B-IrEMITCHNEN, BAFETK. RELT
R, 2 RS S R ZE AP R ATCC35690
HORH I 19 2 1 ELA R, A RTREA T ARG 1T
Ao TEMOKILEYITE ISR (CAZy) h A4k 3] 5
ZARLAEE 1, 00 AT BB — A R A 2 b
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PR TT S A2 FUAF T GZDF3 Hh PilZ S5 URE R 924 RO LA R GG It b

2951

FLELRLM ; 42 UniProt B8 LT M &8, H C
Wil PilZ S5H4 3R] g S Bz s G EE FIG
FFIM AHEAER, s il & 0y gt iz 5l .
b5, DL GZDF3 SR Mt , DL pET-28a
FERA A His AR EA b . PR E AR
B A E. coli BL21(DE3)rf , BRUBH: s kA 715 9%,
7E ODgoo M 0.5, 0.5 mmol/L FLHE . 30 °C., 200 r/min
KM NIFEFRIB I, SRRSO,
{8 1] Ni-NTA His Bind Resin #3kEi174lifk, FH&
SDS-PAGE i35, FREHCRAFAlEE B LS
fitg, hJESEME A RE5HS DI RE oY 55 SLhti
2B R R A PIZ S50, TEADFTY
SEFLRFERE I, 1 TR W ESE i 2SR N A A AL
AT AR AR AR N A VE AL HIMBOR AT 5T
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