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—PFE . BRETERAMEER 8-OH-dG B bR H e A ) S0,

AREZB R 8-OH-dG 3& Bt & K 57 B2 7% B2 9 3k DNA (cDNA) F1 5k 3515 15 — 35 4% 10 #1841 DNA (Fe-
PDNA) R —F“ OB SH, BT R85 N-(+8 T H)-N-Z £ F &8 X% (ABED Bk &k b
SRR, RHE 8-OH-dG MARTE B R IEFES WX 8-OH-dG S B FHTR M. LI RERH,
i 2 B f2 B X 8-OH-dG BRI 4R 14 78 Bl 58 (1 nM-100 pMD , £ ) BRAK (0. 33 nMD, BB RIF I B
MERREE , FEHT 8-OH-dG Kl K.
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L1 #aSikH
3-(-HB &) B R (TCEP) , i Z DB (MCH)  N-(4-8 T H)-N-Z B 7 B K% (ABED, =8 HF
HFH B (Tris) , 8- 2-2"- B EH S H (8-OH-dG) , L IEM F1 L IE M % F W B £ H Sigma-Aldrich 24 7.
RE,RBAHIFMBRE M T AR PE LS. KsFe(CN); . K,Fe(CN);,NaCl,KCl, H,S0, . H,0,
(30%) \Na, HPO, .\NaH,PO, .Zn(NO;), .MgCl, .Cu(NO;), ¥l § R4 RXAA . A RF L R4
Mral, BeA Bk — k. S5 AAKR MIL-Q B4k, LB FHEANFTEER TR h LB4A THRAH
AR HFEFPFE L
%1 X HiAEN DNA 3
7% FF 31 (531 37
cDNA SH-(CH;)¢-TTT ACC CCC ATA TGA TCT GTC CCA CCC CCT GGC ACA GAG

Aptamer GCG GGC GAT CGG CGG GGG GTG CGT GCG CTC TGT GCC AGG GGG TGG GAC AGA TCA TAT GGG GGT GCT
pDNA Fe-CGC ACG CAC CCC CCG CCG ATC GCC CGC ATT GTC TAG GAT TCG

1.2 SR

B B Ak & ¥ 78 CHI760C B b TAE E# T (LB RENEEA T B = miRE R~
YEXt Ak , Ag/ AgCI(3M KCDAES B AR , & AR /E o T/E Ak, RFL-1 B ML R b6/ E W R R
WX (F3 % 53BN AR B FRA 7D A T B A I B b 2 & 55
1.3 ZRPH
1.3.1 DNA #&% 2. H Pk DNA M ARREE R, FANF AR, BOBE  LHMA—-EERN
Tris-HCl 28 #h ¥ (25 mM Tris #,100 mM NaCl #1 5 mM MgCl, ,pH 7. 4, Bt &R 10 M IS, £ 5
Zigs LY 5 min J§, A 95°CKF N 5 min. X FHREBME DNA, B IERER R _HRE, FMA
2 mM [ TCEP. Z J5 B#EA 4 CAKPEH 15 min, RIGEZR THE 25 min, JE 4CTRAE.
1.3.2 4o E B HSEHRA 0.3 pm i ALO, MEHIL, BB KT &, A5, 4 5%
ALK K ZEE R 10 min, B J5F,7E 0.5 M H, SO, BT —0. 2-+1. 6 'V [ 3 47 75 Bl A FEATHE IR
REZFTH ARABERR LR EN L. BEABAKPETH ASKT. fFH.
1.3.3 HABHOME ELRALCHEENSHERKRERHE O L 1.0 pM ) cDNA, ZRTHEF 2 h, RFTH
% 6 pL 1.0 mM B MCH ¥, ZIR T E 0.5 h, LSRR EE LA E (DNA 7E R R EHED)
FIEERLI. BHE MR 6 wL 1.5 pM Y 8-OH-dG @ik, ZIR THE 1.5 h, ZJSTEHIRRERHE 6 pL
1.0 pM ) pDNA,ZR THEHE 3 h. U LB RIP BB W5 E, M Tris- HCI 28 W IR IE vk AR,
1.3.4 8-OH-dG #g4&n. B Fe 43 47 09 i AR R I I A Rl ¥k BE Y 8-OH-dG, Z 1R T KLz 0. 5 h R 54
HARB AT 5 mL&4A 1 mM H,0,.26. 6 xM ABEI ) PBS IR 8% (pH 8. O & iR E. BHRE .
PEFR BB 0-0.65 V,EHH N 100 mV » ™, SHHAFHE B EH 800 V.
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8-OH-dG W Bk —H 25 cDNA BREEX , 7 — 2 5 RS B Fe i pDNA FAME X, B AR B i 58
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£ H,O; 74 OH" A h#,OH" B mE#mEL ABET B i b5 R 6 KB, N L RE 5 B %38 58 ABEI i
HALE RNES. SRR P EA 8-OH-dG FTEit, Fe-pDNA E i 5@ AR A X531 A B i 4k 32 1 , ABEI
R Abs RO E. HR SRR P A 8-OH-dG 1R, i T 8-OH-dG Al IR & G FI @A R K
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L2 ROGIR SRR, RIE ALY ROLE SRR DR E 8-OH-dG K& &.
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P — it 4 B 80 28 A T 38 o L K. 2 B 8 o VR A X, S IR 5L T s 7 2 8 W BRI K /. SRR R IR X 5 IR
BRALEEAT Y BOS . I 2A BT, RS BRI () BB IR IR 7 /D, B S B A7 % 78 s AR /D
[Fe(CNDs ™"~ ZE & LR R I A 3 B BER. 2 DNA B E7E AR REGE, i T RAK DNA 5[Fe
(CNDo 177 Z RN HE - 1 T A5 [ Fe(CND, 1°~ " 7 M AR GR THT B HiS %33 32 B, R VT BEL B0 386 K (il 2R (b)), [/
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P2 E AR TR T B2 413 MCH, Apt., pDNA J5 , BHETFFEE IR (2R (0, (D, (@), 8R T » 4 Fe- pDNA/ Apt/
¢DNA HAR R EH I — €W ER 8-OH-dG B, HHT B EREM MR (D) , X2 HF Apt 5 8-OH-dG Z A AR
SR FEMMER,#E 8-OH-dG F7E T, Apt ¥ By SAgE S5 55248 0 G-I 4544 , BRI T DA b A 2% TG . 2

sk, RATRW E TR 4 Bk ,8-OH-dG FAMAFER B A3 Bk 7AE H. O, #1 ABEI BR FHEN
BEE. B 2B Fin  FER SRR, ABEI B ¥ R EBER S ; ¥4 R EEHE F-pDNA/Apt/
cDNA &#fift, h F R M5 AL, ABEI Wl # R HES B EHR (MR (b)), M FepDNA/Apt/
¢DNA Bk FEHIN—EHER 8-OH-dG it , KT DB E G FHERAEREFN G-HFEEEH, B
3 A DA AR R T AR 9% 92 O BU R Fe-pDNA/aptamer/cDNA S5 B3R, AR R Fe BB W, 2R
ABEI b2 B ES EMMER (o). M Bk 4s RAF W T 5256 697 17 4.
2.3 ELREAHIRAL

R T R B ANV HERE, AT LB A A4#T THRL. WE 3(A) iR, ABEI MR NBEE B
e e BE 9 38 K 38 K, MR BERTF 1.0 pM B ECL B TR E. XEHE A FEE 1B B A4k BE 193 K, FE A%
FEH cDNA Z232 % B L , AT E 2 B iR F K Fe-pDNA 3£, F It ABEI f b3 & bR E
HEK. I E AR EERN 1.0 pM. cDNA 538 Ft f ) 22 38 B[R] X 22 30 oA R e, in B 3(B) fim
W% BT B MK, ABE] I BLIR ER W MIR, 1.5 h 2B FRE U %HE 1.5 h WIBE R H. B
F H, O, Bk BE X} & 658 BE B B AR ok, BT DA, RATXT H 3k 47 T4k, I 3(O) fizn , ABEL i) & 658 FE B
H, O, ¥R ZR G 8, ERT 1.0 mM Bt FRE, BTk, SR EARN H.O0, EHR 1.0 mM.
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®2 FRAFEX 8-OH-dG MWHIE RILE

T KR K i FR E P
Aptasensor 1.75 nM-3. 675 M 0.315 nM [1]
Immunosensor 0. 7-700 nM 0.3 nM [3]
sss-DNA/GNs/GCE 5.6 nM-1. 155 ;M 0.872 nM [22]
ER-GO/Nafion/GCE 0.07-33 M 1.12 nM [23]
CNT-PEI/GCE 0.5-30 pM 100 nM [24]
Flow immunosensor 0-0.53 M 10. 98 nM [25]
ECL Aptasensor 1 nM-100 M 0.33 nM present
2.5 BRLHEE R ES HE HAER 3000
F B IR U M R TS AR R e B 1
W0 5 BT, U R R A 8-OH-dG it 7 B WL 2% 2500'%
BRI BRI B ST, T 7E 8-OH-dG XMBWR |
B PRI AR SN SRR BHAE T RGEEN 3
WA B AL, R 8-OH-dG MM XL, RAM £ 1501
{40 5 L2 W 0 A 46 B0 AL B, 7E 8-OH-AG I :
BRI, R R N THREUME. AT, £
EXTLAF, B FERANEER M TUBBRER £ |
B T Ak, oAb, — % T & B B T30 Zntt, Mg?* |
Cu®" # Na® , B It 8-OH-dG RI¥BE & 10 £, ik 0 41Z mﬁmﬁ%m%mm
BTH ZREREN, FTHERERELE BEFY R SR
B &
2.6 SLhpAEdh RN 5 EEK S AR M R B 5

7 TR DA R WA R 46 ) %ot 42 36 3iF r 41 4% 140 38 B 4
FERR R B SE M. B IR BRE SR A 12 000 1/ min B0 #45 min,
WedE BB ST E, 3K 3 i, B mRAEF A £3 AR#SS-OH-AGHEEEEKEHNE

8-OH-dG #R¥&, W B R, 25 RBW , RE AL B 5 o 1 I e ¢
SZBR p7 A A B AR K B4 R A A EL R _ _

. R 10 nM 10.71 oM 107.1%
4 %Iﬁ R +100 nM 95, 50 nM 95.50%

AR TAEE T BRIE R A X 8-OH-dG K ¥ 7
A ER, B BER AR ZRKBE M HE DNA 51 A BARRE, B R ABET 4k 2 & k.
M 8-OH-dG W FE <3 BUE E 3 B AR 3K T I BRE BL R4k B2, W B R 7E AR T R B B
W, B G ABET () B4k 2% & 658 BENS < FEK. ABET i ifb 2 ROLIRE S 8-OH-dG Wk E S, Btk
BT — R 8-OH-AG B 15 BER. Z e B 0} 8-OH-dG By M 2R M V5B 38 (1 nM-100 pMD , 4 Hi BR A
(0.33 nM), B RIFHEFHEARENRAEE. EEENE, ZHEC LRI MAFRE Y 8-OH-dG
PRI R , 2 B 20 7 I PR A ) o R YRR TE I .
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Effect of Biocontrol Bacillus Strains on Enzyme Activities in

Rhizosphere Soil and Yield of Pinellia Ternata
YAN Yang' LIU Yue-jing' LI Xiao-jing' HAN Jun® CHEN Fang'

(1. School of Pharmacy, Liaocheng University, Liaocheng 252059, China;2. Institute of BioPharmaccutical Research,
Liaocheng University, Liaocheng 252059, China)

Abstract The effects of three strains of Bacillus subtilis B579, Bacillus amylolique faciens 9-2 and
Bacillus subtilis 2-1 on the key enzyme activities in rhizosphere soil and yield of Pinellia ternata were
studied by field experiments. The results of the study showed that 4 kinds of enzyme activities related to
soil fertility, such as catalase, alkaline phosphatase, urease and chitinase, were significantly increased in
Pinellia ternata rhizosphere soil. The yield of the biocontrol bacteria treatment group was significantly
higher than the control group and the blank group.

Key words biocontrol bacteria;soil enzyme activity; promoting effect;yield
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An Electrochemical Aptasensor for the Detection of 8-OH-dG based on
Ferrocenescence Enhanced ABEI Electrochemiluminescence
WANG Li-juan ZHAO Ruonan ZHAO Ya-nan WEI Si-min
JIA Li-ping WANG Huai-sheng
(School of Chemistry, Liaocheng University, Liaocheng 252059 , China)

Abstract In this work, an aptasensor was prepared for the determination of 8-OH-dG based on
ferrocenescence enhanced ABEI electrochemical luminescence. The aptamer of 8-OH-dG is partially com-
plementary paired with the capture DNA immobilized on the gold electrode, and the other part is com-
plementary paired with the pDNA of the terminally modified ferrocenescence. Due to the introduction of
ferrocenescence, the electrochemiluminescence signal of ABEI will be significantly enhanced. However,
in the presence of 8-OH-dG, the conformation of Apt changed from single-stranded structure to tight
G-quadruplex structure, and the number of ferrocenescence introduced on the surface of the electrode
decreases, the electrochemi luminescence signal of ABEI also decrease. Under the optimal experimental
conditions, the logarithm of ABEI luminescence intensity was linear with the logarithm of 8-OH-dG con-
centration in the range from 1nM to 100 M with the detection limit of 0. 33 nM. This method is applied
to the detection of 8-OH-dG in human urine with satisfactory results, so this method has potential appli-
cation value in clinical detection.

Key words electrochemiluminescence;8-hydroxy-2'-deoxyguanosine;aptamer



