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Abstract: Objective To apply the biosensor technology to screen anti-inflammatory traditional Chinese medicine(TCM) by tar-
get of CpG DNA and lipid A. Then TCM were sorted in accordance with the content of anti-inflammatory efficient materials. Meth-
ods CpG DNA and lipid A were immobilized onto the surface of biotin and non-derivatized cuvettes respectively for establishing
target, 114 anti-inflammatory TCMs were sifted by biosensor through targets of two pathogenic molecules. The quantitative CpG
DNA were incubated at 37 C with watery extractive from the TCM having high affinity about 30 min,after that the affinity biosen-
sor were used to detect binding force. Lipid A was used for secondary screening. Results Thirty-five TCMs had higher combining
competence with CpG DNA ,and fourteen species owned more specific binding-CpG DNA compositions. Eight species of TCMs con-
tained the active substance with specific affinity to CpG DNA and lipid A. Conclusion It is feasible to screen TCMs by biosensor
technology.

Key words:CpG DNA;

biosensor technology; sepsis

lipid Aj;
BT MeFF0E » R | EE RIS RPEHEZN T AWK
KA A B 48 E 455 A AF (SIRS) , H & 5 2 il g #E 2K 14 1R 1 #E5H&®
F L R BRI E A PN R E S 57 %, 1.1 {5
BRI T4y A 2 i, — J& 40 B 3 R 4 DNA(CpG DNA), — Cuv992200 K AEMF MM B 3£ E Thermo A,

PR BTG i AT AT A

A W 1L 1 TASYS Auto. 4 ) FAE b
5'5if th A )

SN R (LPS) W fH i 25 %) B BEAE 1Y 36 97 F 58 32 22 LA — A9

JEr T LPS i, A B2 U R R IR AT A B IR 9T 5
R I AR R A B TR T L B 5 T B T DA B2 A
O LA 1 R ARTEAS RN 14 25 1) B 80 IR 35 E By 36 R Ok
KRR BB T AW IELATE £ AR AR i 1t 2 TR B Cp(x
DNA A2 757 0 88 5 AR B0 48 b 25 15 0 26 0 0 i v AR E AT 400

A0 1 BT LARR B A A S 155 00 0 i R AT O 3 R A 2
Tob s J o 7 90 68 7 AT TR RE S 8 o LUAE X+ 2K R 0 B

x FEAI A . E A IR ST & R RI (973 3R ¥ B0 H (2005CB522600) .

FORHLE KPR T, &

ZHRIEH CpG DNA 107 (5'-TGG CGC GGG GCG-3") Hdb 5t
FEE G TG B 114 Fhep 25 4 4 0 [ TR B TV S B 24 R I
60Co i IR EP 8 A % 4L MR (it 5 123k4827) , R %
HHE NGB A (It 5 103K4125), £ ¥ B £ B (PMB, it 5
052K25025) » - £&-B-D-AL W 4 45 B H (OG. it 5 122K5305)
A LPS(O111:B4) ¥4 B 2% [ Sigma A #],

1.2 Fik

12,1 K EB AT TR ORI E LRI L 114 Rl EL A W

FEF R e T WG Lo TR BN 328 e RAT AY

il IRAE 2 E-mail : zhengj@ mail. tmmu. com. cn,



+ 2952 - Bl g [ o ¢

H20134 11 A% 34 %% 224 Int ] Lab Med,November 2013, Vol. 34,No. 22

PO S AE R b 25 1 DR 5 5 2548 7K 100 C /KA 90 min.5
000 r/min &0 20 min, B _F 8 & A T Fr &= 5 2818k &
B AL E R 0.1 g¢/mL,

1.2.2 ARSI KA AR AT 85 AR
tric i) CpG DNA R il 28 33 pg/mL 7% W, #% B Thermo 24
Al RAE A UL B ERAE . KRR A BCHISHY 2 mg/mL
19 OG/PBS ¥ R4 T A8, 4% I Thermo 24 7] A7 Az B A 4 U
W A5 45 . PMB 43 5 BC 8 6 Ak B (512,256,128,64.,32,
16 nmol/L) Ay bR IR W - S I8 i A JEAT 45 & S I s . 4% I F
B4 B A B FASTIit & FASTplot £ )7 114 PMB 5 g Jit
AT 7 i 5 W (KD

1.2.3 5 CpGDNAZ&HIME 43515 puL 25 K42
W LR BRI e 25 B (1) -5 HE £k, pH7. 4 11 PBST 50 pL
PRYERE Tl 5 W, SR OT AR R SRR BUE 3 ming (D454 15 pL
5 A PBST i, 5401405 (3 i .50 nL PBST PR 3 Ik
(GBS SEME) 5 () FEA2,0. 01 mol/L 50 L HCL BEBE 1 % R 5
PE) 5 (5 E AN —1F¥0 . PBST mhift 3Rk,

1.2.4 CpG DNA & s iHFEI: 5 ™ Co fRME M EP & 4
55 G 2 L 0 1R S A g v 2 K SR LR B B (RUD >100], 45
50 pl 202k 2 2, 55 1 2 X RRAH b R SE IR B AR K L5 2
I FESL IR AL, A 16. 5 png/mL A5 K F CpG DNA, 5243
IR5) 2 HRERL .37 'CKIE 30 min, FE R I E 5 CpG DNA 45
a7

1.2.5 WKW ERE ASENMNE #5124
7 25 SRR R 1 L4 Fh b 25 7K B B0RE i BRI E SRR R A 1Y
SiENE M. SRR AT A O Bm i b 25, A5 A ) e o AR TE
1.2.3,

1.2.6 5 LPSWMAEscs M H ik L2, 4. 04464
IMAZEAFL 5 ng/mL (1) LPS F LI #EAE & vh 19 38 43 1% 9
B AR E TN E SR A IS GG .

2 & R

2.1 AR R EITAE  CpG DNA {38 A ¥ R AU B il
2, IE Ta (UL B R 55 BS 2 2% 350 B3 32 5T 98 SCBfE47)
A B T T IO G\ A BR B (8] 1Y) 25 (B B SN Bk A W 2 1A,
A2y 196 JRFD . 46 53 540 1 i 29 24 0. 33 ng/mm” (600
SRFD 45 B BB 2055 F 1 ng/mm®) , T e i 04 2 B0 X A
FWIFE S A 1Y CpG DNA 43 #i #5743 4% It & )35 B Ther-
mo 72\ H) WA I AR e . R B A LR Al AT AR AR R (E 29 716
RS e A 2 1. 19 ng/mm® , SR 0 Q4 X Bk, 7% HA AR
dit PRI B A AR A3 A 850 s BR BE MR BE PMIB 518 T A 19 45
A g, WE Ib OO G B 36 B2 2 2% 380 ) 3l 32 0T 38 ST
87) 38 1 B AF FASTIic J FASTplot fEE L1151 KD {6
4.14X 10" mol/L. A3 # 45 & PMB #7 ifit i KD {3735 5| 52
Liog et

2.2 KW S CpG DNA RIZ54 i REdhzE 5
CpG DNA Z5 & 1 S A KR 22 5, Hok 423 5 CpG DNA
MIZ5 A EKF 100 RU B A A oL 8 fr 2 B2 34 55 35 A
2, 4R 7R X e rp 2 W RE B A R A8 iR AN ) 45 A CpG DNA (947t
S PP BT T HE — 25 AT R S I A Y T e, LA 2
UL QCTR] o A 56 15 2 2 7500 X 3l 32 D038 SC ™)

2.3 CpG DNA [ fEIHFES S0 B T X R4 I AE A i
Sia s R T —E R MR P08 E i CpG DNA JH#RE T
35 P 2 AR S R B . R AR SE U S A L AR R
B4 i 2545 48R B WS 3% W R AR 19 0 R 35 1 A2y 25
R KB AT B2 AF 14 Bh e 24 470 R 45 0 v 4 5 M 2 I H
ARGV IR B2 AR BT SIS PR B B L LR 1
R1 S MPHEREIBES CpG DNA EMAKHEF

izl THAE4L RU XfHR4] RU |2y A4 RU R4 RU
Mkt 276. 58 346.79 |#ZT 94.91 127.30
Y :)ia 253. 61 30136 (1Lt 94,77 113.86
ek 219. 09 268.27  |#E1E 93.22 122.25
HiH 209. 72 240,60 || E AL 83.99 104. 24
Livan:a 201. 47 275.46 || 77.40 108. 55
PN 192. 98 252.13 |k 71.08 107. 45
hiZEws 164. 03 247.31 || S5 TE 70. 31 85.57
WA 154, 70 203.45 || A 67.01 80. 95
75 142. 07 197.13 ||k 66. 21 92.35
P 131.12 196.32 | 66. 04 91.15
BAH 115.71 134.58  |#i& 61.17 39, 64
A 115. 09 176,92 |[455 60.17 82. 36
i H 113.89 156.33  |[i45 56.53 80. 23
HA5 113.53 151.32 Fnf 53. 36 72.35

o 98. 34 146.36 A 52. 86 80. 59
WS 98. 26 132,66 |[EEA: 51.91 78. 56
Bl 96. 50 136.56 | &L 48.47 72.45
Ei! 95. 55 135.55

2.4 NIRRT A SEEWEMEMNE  ABEEITR TN 14 Fpp 2y
KA H S8 BT A M 456 15 M 8 B0 RU>> 100, T H Al
FnE 4 5 Fph 25K 4R, H SRR A MZ5 G E £ E & T 300,
PRORIXEER Y S AR SR A SR 145 A R T MR
435 DLIEL 3 COLC ] B 6z 30 5 2% 2% 35 ) 9 3 38 B0 98 ST
2.5 LPSHERINFELIE 7Eb LPS @ iiHiE)E .14 Flih 2y
AN AT AN TR AR 0 BRI R et B R R S SR B
LPS IHAESS . 45 G 1 BEAR W] 5., 3% BT3R89 A 80 43 20 5 i)
A AT AR B MR B A 8 B 2 A A it 200 IRED . 3R
BRI R H BB B 2 R 8 M 5 RIHAE S SRR A
S50 05 FLUE B VE R LA A AKAR B . 14 A b 24 U R 5L I
JE SR BT A R I N B HE S MR A R R R
HPFEE DR B RE: VB A VR VWA VR R RAT VB A
T E R PR 3, JH 64D RU {4 5 S 321, 56, 316. 55,
286.52.267. 35,252, 63,228, 65, 209. 88, 203. 45, 156. 58,
133.66.123.55,115. 68.101. 43.,96. 52, %t B 20 RU {4 4> 51 Ky
396. 22,378, 43, 335. 52, 318. 86, 309. 56, 276. 55, 252. 67,
243.24.192.35,181. 32,180. 69,182, 36,165. 55,168. 36,
3 it i

JHe B 41 9 3 S B4 2 22 B M T A g LPSTY L 3
R A Z LPS r FIyEW = bl . 418 DNA BE2 BT



EfrRREFLF 20134411 A% 34 45% 228 Int ] Lab Med,November 2013, Vol. 34,No. 22 « 2953 -

A AR A IR Y SO A S R B R BRI T BT
VL e B AE B9 TR T3 2367 . 338 B BE AT LU 4T CpG
DNA AT DU HTA J5 70 7 5 B0 A (9 K AR TE R A 259 B A
ARG SR

PMB X 8 22 B PR 40 B T 305 B0 I o 2 A B [ PR
INHIRE BT A BORE R PETC R . PR A SE 36 LA [R] # J3 PMIB Az
HEVEWRS IR A BEAT 45 SONI SE VR 2 IR i R T B
P 45 1 KD (A UAF 4 Thermo 24 Al &1 Z
5 bR S T HL A5 SCHR A GE 9 10~100 nmol/L 7R A AT » K
B St S ) A A TR T 20 S 5 7 M A O B 2 T Y T A O
T B A PR B R S A

A ) A SEEB AR B3 R 4 L T O 2 AR B 1) 1o T B 4 1
P10 R B Bl A5 7R A B AE 2 I 0o % I e 2 T 2 A IC A S
F [A] A4 AR LA D R 5 A0 D 3 A B et A R 2 7 T 0 B
FELAE R FIGENR B A S bl B TE AR AT R 4150 20 8 O
PR RSB B R MK 1,2,3,4,6-0- 1 % & F BE-p-D-#i
B (PG . SLERBFFEA Y A R A5 G HL i 9 IR 2 A1 A
FETF R A OB 3L 1 i 40 PMB X 2K HAg #5910 LPS fE R
RIREY) o F A RASG B 5 LPS (Gt O AR B A B+
FEPLS A SRS PO . SEE T IR B A B K i 48 3 I I
PEF OG 3 B IE 47 42 M b 7848 a2 OB IS B A 3 1t
HH FE 0 BR B AT GO A Y B )R o TRBIE S e B SR
11 B 1 ik AT [F) f A7 £ T CpG DNA A, iy L2 5 3 00 5 A 42
THEBT A 23T .CpG DNA 723873 J& 1 b 5 2L, RN 5
2590 PR R 45 d 0 H A AR S BRI, 1X O CpG DNA
S S L O O A R v 2 R AL T S AR BRI A

A S8 e T T8 A 2 A Ak A A 14 S 5 R AR T G i Y
CpG DNA 107 551, H 539 4= ¥ £ bR i )5 » CpG DNA FE £
SRR AR W) 3O BOR AR G5 R i it 2 TR (8 5 4% AT A
LT AT EE BRI AL o RIS AR W AR AR RS I S R Ll T2
TR CPC A R B R 2 O 2 il SR T 2 M S AR AT 45
S FL A SR 1Y 72 A AL R A S M TR A B R e B
JHC 2R R 7 B B0 S I e HG BB UL o B 4R R 5 0 R 4 T
CpG DNA KB A 25 & ML R IEEY R B T H 2.
BT A PR BT T — 2 X v 25 3 M R Ay TR A A E

TEIHFE SRS 45 R IR ORI RS IR R TR T
100 RU fyH2h . K823 b 25 v i A7 200 B9l 8 5 1 I8 Il A
J CpG DNA Frif#€, N 12 & R iHFE L R id B IR 2 2y
P T3 P O3 5 B AR A T AR S SO 2 T 4G A BE ) W
A B R R A5 RE ). AT L BR A B R HR 2 T
Yy R AR TR S D R A B s s G RE T . LU 4%
SR A S 8 AP 2 RS HUIR BT A & CpG DNA FY 5 T
oy E LR IR ERIT R

AR S 56 1 ARG 0 A 3 ORI T 22 SR B Y 2 o el oy
T A A 0T A ) O 0 B R S 5 B A b BEAT 22 L
P e R 2N 114 R 48 v 2 vh B 0k Hh 8 AR A P A P 2L R
Ja SRSy B AL B 25 BRI T SR K AR

S & ik

[1] Targowski T. Possibilities of therapeutic intervention in severe in-
fections[ ] ]. Pol Merkur Lekarski, 2012,33(197) :245-247.

[2] Harjai M, Bogra J, Kohli M, et al. Is suppression of apoptosis a
new therapeutic target in sepsis? [J]. Anaesth Intensive Care,
2013,41(2):175-183.

[3] Brandenburg K, Schromm AB, Gutsmann T. Endotoxins: rela-
tionship between structure, function,and activity[J]. Subcell Bio-
chem,2010,53.:53-67.

[4] Concepcion J,Witte K, Wartchow C, et al. Label-free detection of
biomolecular interactions using BioLayer interferometry for kinet-
ic characterization[ J]. Comb Chem High Throughput Screen.
2009,12(8):791-800.

[5] Genfa L,Jiang Z,Hong Z,et al. The screening and isolation of an
effective anti-endotoxin monomer {rom Radix Paeoniae Rubra u-
sing affinity biosensor technology [ J]. Int Immunopharmacol,
2005,5(6): 1007-1017.

[6] Okazaki T,Mihara T,Fujita Y,et al. Polymyxin B neutralizes bac-
teria-released endotoxin and improves the quality of boar sperm
during liquid storage and cryopreservation[ J]. Theriogenology,

2010,74(9) :1691-1700.

s H 391 :2013-05-08)

(L% 2950 B0
[J]. Lung Cancer, 2009, 64(3):263-270.

[4] Allan AL, George R, Vantyghem SA, et al. Role of the integrin-
binding protein osteopontin in lymphatic metastasis of breast
cancer[ J]. Am J Pathol, 2006, 169(1):233-246.

[5] Kita Y, Natsugoe S, Okumura H, et al. Expression of osteopon-
tin in oesophageal squamous cell carcinomal J]. Br J Cancer,2006,
95(5) :634-638.

[6] Davidson B, Holth A, Moripen L, et al. Osteopontin expression
in ovarian carcinoma effusions is related to improved clinical out-
come[ J]. Hum Pathol, 2011, 42(7):991-997.

[7] LulJG, LiY, LiL, et al. Overexpression of osteopontin and inte-
grin qv in laryngeal and hypopharyngeal carcinomas associated
with differentiation and metastasis[J]. J] Cancer Res Clin Oncol,

2011, 137(11):1613-1618.

[8] He ML, Luo MX, Lin MC, et al. MicroRNAs: potential diagnos-
tic markers and therapeutic targets for EBV-associated nasopha-
ryngeal carcinomal J |. Biochim Biophys Acta, 2012, 1825(1);1-
10.

[9] Wai PY,Kuo PC. Osteopontin; regulation in tumor metastasis[ ] ].
Cancer Metastasis Rev,2008, 27(1):103-118.

[10] Bachmann IM, Ladstein RG, Straume O, et al. Tumor necrosis is
associated with increased alpha v beta 3 integrin expression and
poor prognosis in nodular cutaneous melanomas[ J]. BMC Cancer,
2008, 8(1):362.

[11] Rangaswami H, Bulbule A, Kundu GC. Osteopontin; role in cell
signaling and cancer progression[J]. Trends Cell Biol, 2006, 16
(2).79-87.

Wi H 3 :2013-05-08)



