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[ Abstract ]Objective ; Streptococcus pneumonia is a major cause of several diseases. To express and purify the heat shock protein GrpE
from Streptococcus pneumonia in order to uncover the infectious mechanism. Methods . Being amplified by PCR ,the open reading frame
of GrpE was subcloned into pW28 and expressed in escherichia coli(E.coli) B834. The bacterial protein was purified by nickel chro—
matography column and anion—exchange chromatography column subsequently. The aggregation of GrpE in solution was analyzed by ge
| filtration column (Hiload Superdex 75) and its thermal stability was characterized with thermal shift assay (TSA) method. Results
The GrpE protein was expressed in E.coli B834 as soluble. The purified protein with high purity of 95.0% exhibited homodimer in
solutions. The recombinant GrpE protein presented relative stabilization in a solution at pH 6.0 and 20 mmol/L. NaCl. Conclusion

The GrpE protein with high purity was expressed in E.coli B834 and its thermal stability was determined with TSA method.
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1.1 ##

L1l Bk bR Il REEERE TIGR4 (ATCC49619) K H
EHE ATCC WUEWE M RAF Lo KIGFF A (escherichia
coli, E.coli)DH50 M E.coli B834 g S5 S ARAE . #kAK Fibr
pW28 H pET-28a (1 EBIEBE & R F I T AR 1
TR ) WO R

.12 FEIRAH B ALESE DL 2000 DNA Marker 45 Fb B il 14:
WYIES (BamH 1 and Xho 1 ) X Buffer ExTaq fiff &2 Buffer Il
[ Takara 23], 25 115 Marker D530A g A b5t 2040 A
JRLAMEE R £ T4 DNA 7 820 & Buffer 14 1 Promega 2
A, Bkl e g iR TA R R K BCA X5 &
W 2875 KN]9SR SYPRO Orange 4 H Invitrogen
T, PCRAY Gel Doc 1000 $rr AL sifG A% 46 (5 L bk
HEWY 1 Bio—Rad 23 7, EPS—-300 #Z M2 H1, WK AL | Eppendorf
23] ,NANOD 1000 #2436 EE T B Thermo 24 1) A
WAIRR S A SONICS A H], HFBUBIERSEM H Micon
2y F) L NZ=NTA 3% FZ B DEAE BB 728 e 2 A
Hiload Superdex 75 B ENT W H GE Healthcare 23]
1.2 ik

1.2.1 pW28-GrpE B4 Tk A ¥ NCBI A& 2 il 4
5 BR T TIGR4 (S.pneumonia TIGR4) A4 3 K4 FF 1) | I Xt
GrpE B FEATHI 6 A A5 B 45001, KA Primer Pre—
mier 5 WIS (FFIBWE 1), AL st ERIE N A F4 5L,
DA 98 BRI TIGR4 KE[R2H DNA Jy#bidR , #£4T PCR S i)™
14 GrpE FEA | SR 45414 195 CHIZEIE 3 min, 95 CAEHE 30 s,
55 CiB K 30 5,72 CHEH 30 s, TLAFFR 25 ¥, 72 CLEM 10

min, 4 CIRAF, FH 1093506 HEE I FL TR ARG DU 385 10 E 1)
B, FIBEREDOGE S U B AR A B LABR 6% 9 YT 15
BamH T 1 Xho T 53l EGEVIY 1 JE A2k AK pW28, FHFE IR IT
TELLlAL DNA JEHH TS, Bl stifk s i 5 1Y i Bofn
Ik pW28 B T4 DNA S 16 CiEE 16 h, FE AT
BeTE 11 E.coli DHSo JR AT 50 mg/L RAREE R MY LB [E{4
Rigidk I 37 Col g% ., I E R AR R E T PCR %
FE . PRI R AR AR R A R

122 GrpE MK BRI 5 1E 5 (4 B 41 R 54 1k 2 E.coli
B834 FIKF M, H = X RIR LA T & 50 mg/L RALE
ENY LB BAREF3E 37 ClEEEFE 10 h, JRECAEE A
1 ml LB AR BEFEIE T 37 °C, 210 v/min, FERIEFR T Agomm 2
h 0.2 B, A IPTG (LR R 1 mmol/L) T+ 37 CHEIR ifs
IR, 4 b BB, it 12.0% SDS-PAGE HLJK%E
SE H IR A RSO, XA B I FE R R i R R T 2%
KA RAL (AR SR R] R EE 75 550 IPTG VR 5%,
BATEIEAEH9 37 °C,210 v/min, FERIEIR T Agn =050,
PAZHR B 0.2 mmol/L IPTG 25, T 19 CHEIR &M T 5%
Fik 12 h,

F1 557
Tab.1 Primers sequences
IEI 314551 LR (bp)
., 5’-CCGGGATCCATGGCCCAAGATAT
GrpE  1E[1] 330
AAAAAATG -3’

JZi] 5’ -CCGCTCGAGTTATTCTTTCAAA
GCGTGAATC -3’
TRIZE . The site of BamH 1 and Xho |

123 GipE 94tk H Binding Buffer(20 mmol/L, Tris—HCI
pH 8.0,300 mmol/L NaCl) &P A VR 2T, 26 vkoK i h ilEA 7
AR REHEANTE 4 °C, 7 4 s, [ 6 s, RIR 30.0% , #8751
TERHE] 10 min, S8 EndEE 2.0 (4 °C, 12 000 t/min, 15 min),
W LA 4 s/drop Y 28318 28 Binding Buffer -1 1)
Ni>*-NTA & F1Z WAL, S% )5 ] Washing Buffer (20 mmol/L Bk
20 mmol/L Tris—=HCI pH 8.0,300 mmol/L. NaCl) M2 (A
i, 55 FH 30 ml Elution Buffer(500 mmol/L B | 20 mmol/L
Tris—HCI pH 8.0,300 mmol/L NaCl) VMl H & 5, Kyitk—
AR EE AR  ifid ExPASy XF GrpE 455 &5 1 g
4.66, 1% ] DEAE BH & 1 28 i )= it ah e afifb, B AEmT
728 W (20 mmol/L Tris—HC1 pH 8.0) V- DEAE F1% 732
W, e FH 600 ml 6 B PN (0~500 mmol/L NaCl,
20 mmol/L Tris—-HC1 pH 8.0) #4736/ , 3 H A shilicd g ik
BEBUREAS (1 ml/min), JH 12.0% SDS-PAGE i3k % 52 2 14 5
MEEE , JFHT BCA Wil 25 A BRE Sk B2 KR R A T
-80 C# .

1.2.4  GrpE fERTR P RERD  FIFHEE N2 120 2
GrpE TEV W P SR AEIRAS . S8 FHARMERE (1 0T . T T il (14.4
kD), JBEEESLAE 14 BB (25 kD), XS 095 4 1 5 (43 kD), &
17 & F 5t (67 kD)X Hiload Superdex 75 BERZATHE A THR
FE WA 1.0 ml/min, 8 J5 5 GrpE 7E buffer (20 mmol/L
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Tris—HCI pH 8.0,200 mmol/L NaCl) {1l SREEAR A, HRIEE L Hh

LAk FARMER BTN GrpE VEBUAT 153 GrpE 7E7

G RO e i A NI O R <FE 5 AT W G s Era v 8
1.2.5 TSA M GrpE AT B GrpE 22 (0.5 pg),

BT 30 wl AN pH AR EE D2 v b . FH 7.5% 1) vk
2K 5000X [ SYPRO Orange Jeh# Bl 10X, 4575 11 1 e

BHE A 5 A IR E B0 . Bl 25 CInAE 85 ¢,
BRI 1 °C, 9Ot i PCR UREEFOLIE T,

2.1 GrpE ARy 5 Fk Rk ey My

PR PCR P 283 1.0% BB ISR I L Tk 4 1 1
330 bp A0 1 SRFERMER S ST GrpE JEH R/ IMH
FFE 1) RIS R EE L TR T XIS 5 (BamH 1
M Xho 1) G5 R FIRELE 330 bp AT RES AT . BHEELFAY
R R AR AR RELR A FIT P55 GenBank Y GrpE
LT 56 W) 6, G SR 2 I T AL TORAL 2R

bp 12 bp 1 2
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2. PCR =¥
1. NDA Marker DL2000 2. PCR product
1 GrpE EE¥E R WEYILE
Fig.1 Agarose electrophoresis of GrpE amplification and

digestion identification

22 FMEEGK GrpE 9 F A fe sl

FHR A I BURINT GrpE ZR IR T3R5 Jeglifk, &5
SDS-PAGE HLIK&E R (I 2 & 3) 785> T 2254 25 kDa
AW 2 A5, S AR R TR ARG UESE
LR U AT PE L 23R R0 TRV TV e VA S R TR TN 2
BEWA WA, LR AHASCREAS . DEAE 4ifb)5 H i
F4LRE ik 95.0% L [, BCA BEIE 8 AT A 10 mg/ml,

Assomm

J

180 24‘t 4I2() 4‘80 5:10 660
VERLAR (ml)

2 GrpE DEAE B4y s

Fig .2 Chromatographic curve of DEAE column
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1. protein marker;2. pellet;3. supernatant;4. flow through;

5. Ni**~NTA washing;6. Ni**~-NTA washing;7. Ni**~-NTA

elution;8. DEAE elution;9. snperdex 75 elution

B 3 GrpE fifbER
Fig.3 SDS-PAGE results of GrpE after purification
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FH Superdex 75 B Z AN E GrpE 8 11 BT SR AR
B, H R BIR GrpE & A it A A2 LogMW =
~0.015 4 Ve+5.586 06 45 &K IIZHE (AT (20 mmol/L.
Tris—HC1 pH 8.0,200 mmol/L NaCl) LA —“BIATEALFAE (K 4)
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N, 580 ml ML R
g 4.8
GrpE
0.3 A B 2 145
4.6
fo2 B
o = L TG
il
0 42 ¢

T T T T T T
0 20 40 60 80 100 120 45 50 55 60 65 70 75 80 85 90 95
PEBLARL(ml) PEBEARL (ml)

4 GrpE 4>F 0 st ik
Fig .4 Chromatographic curve of Superdex 75 column

2.4 TSA ZHEME GrpE & & o9 AT

53 E AN TR] pH. 0 FER1ER v i 31 Rl F) 2% o, 45 28y
Bio—Rad 1Q5 7 it PCR WM TILFS . B SH A CH
PR RITZ B D gt i E . W5E GrpE £ pH
4.0.6.0.8.0 (AR E LSRN A B TR GrpE #£ pH 4 6.0
AR R e, IR pH 4 6.0 28 whif il e £
W BE B 2S4BT GrpE H5 FH BYs2 M, 45 540181 C D 7K : GipE
TE pH 9 6.0 RN 20 mmol/L 128 Mgl h A 58 s (R A
M

—phd0
—ph 6.0
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H ph80 g
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Fig.5 TSA results of GrpE
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it 4 % 33K AT A — i UL s SR AR 1) L |
AL A DX RS M 58 AT AR S A BAE 4l Tl
AR il A IR B XA RSO LT AR L
U3 iy A 2 ARy 50 AR 2L [
MANIE & TR, Xk ZEE B b A 2y
PIAIBTT Il AR BEBR DA B . A AE DGR IE $ 1 i %
FERRA PR 5 8K 1 GrpE S 575 AR B R A
B EHFCA Lk, BA RO Tl R EEER AR SR
GrpE ik AL LA S HF e PERIAHOCHIE o AR SO
Uity pW28-GrpE H 41 kLI R H 2 1 4l fb 28
HATMATTER H GrpE #8477 4li4k, IR 15 Yk
T HAEE W (20 mmol/L Tris—HCI pH 8.0,200 mmol/L
NaCl) "h DL =BT U1

DA B 1 DT 235 o e SR Y A0 Vi 2 A Vi 7
XF AR AR GE i SR A A T R R L o AR SCRT MY 5 |
Y JE RS Zhou ZEU2HIT Chen 255 FH Y TSA ¥
e A R RARE T, DAl D SR AR 2 o 25 1)
&, DT 388 2 28 1 o b AR 2 5 R A5 il 4 S R A
PARFEE T GrpE, S IE T GrpE 2 I7EA
7] pH FHERUR FE At PR Ak RS A E A B 2= T
AR GrpE (Y55 HL g F1I S 4.66 , (HYEASE 40
75 GrpE & FA7E pH M 6.0 BYE1E R NFaE X
A BTt KRB 26 GrpE B (RN 5 43 HF
R A AR A R0 S5, (HSCEE P RERAEAE
ARZA,GNTE DEAE B8 FAc )2 alifb i rn
7 50 kDa ZiA7 ML T — 5 AN 2% | AR R 221
aliflad B ol R SR B AR AT U — 05T, TR
A A i I — A 2540 ok T W i 28 % BRTAT GrpE (9AH
KIhfeds (HX—J7 = T — D A

RSO — 201 TR R BEIK A GrpE &
1A = 44 by | i = g Ml E— 20 B R H T
RE R FHILHI . ARAS AR T A e B A e 1 ]
T O A R A B 43048 T Rk i Al
JE GrpE F [, PR M 1 0 o A R ) 412 1 2
TS S AT PR, 22 S5 KR P SO HiG .
K ARAFH T AR, DL AAH DG ) S5k AR A5 S A AT
SPBRAT = dES5H | RN TSA 3 E— 05 il
REEERB GrpE 5 A S EAKN A A EAEH , IF B
I3 F IR BR B T 5 BEBR B (1) R L
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