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H OE: BAEES —HTEERNALE S CRP 9105 L KA M 5 % (High-sensitivity C-reactive protein quantifiable
chemiluminescent immunoassay, hs-CRP CLIA). & %A FFa EATF B T 34 BT EARMATEEAL 2 AJE K F 2640 &
SR KR CRP AR A IR #1447 224k CRP L4k (£40), HF 13 AR E /& AR B A2 sRBL /R 4 3K ELISA + 2 8
M, RJE AR F BB A Kk g £33 10C5 A2 10C11 £ 2 T hs-CRP CLIA. RXF| &FF4 R E 7 EFH kst wFFFik
W 1gG. mirkd . B REFFHREL; 5 EAMNIHES, £ 0.04~20.38 mg/L & B A Z B4 M A fF
CRP # & E RFAMEZ (R*>0.993); EH EAAbG. TELMKE, -‘?iéjtﬂdﬁt’—?iﬁb 99% , A EH 42%~58%,
PiE £ A 9.0%~11.5%; %7 k530 B &AL ZHE CRP ELISA X7 & F AT 40m 90 M diik, 2R 2 THEA R
WFEg T b (7=0.968). % b, 3 549 hs-CRP CLIA 2 —#P s, T, TEXEMWHRAK C REEQRNF %k, EF ik
s R, A AT B E R B s IR KU R AE B KM R 9 TR S )BT

EEHR: B, CAEED, LhHERAK, LELL, ShEER, HERER

Chemiluminescent immunoassay for high-sensitivity
C-reactive protein
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Abstract: We developed a high-sensitivity C-reactive protein quantifiable chemiluminescent immunoassay (hs-CRP CLIA). The
high-purity native CRP was purified from hepatic cirrhosis patient ascetic fluid by affinity and ion exchange chromatography and
used as an immunogen to develop the monoclonal antibodies (mAbs) against CRP. Twenty-two mAbs were identified reactive with
CRP in ELISA and 13 of them were reactive in the phosphorycholine ligand capture ELISA. The mAbs 10C5 and 10C11 were
selected to develop the hs-CRP CLIA. The linearity and performance of the hs-CRP CLIA was characterized. It was showed not
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reactive when testing against other serum materials (IgG, hemoglobin and triglyceride). The reliable correlation (R* > 0.993) was

obtained between testing value (RLU/S) and the concentration of human serum CRP calibrator. The linearity fell in the range of

0.04—-20.38 mg/L. The assay has good accuracy and reproducibility, the mean recovery was 99% and the precision of the intra- and

inter assay was CVs (4.2%—5.8%) and (9.0%—11.5%), respectively. In testing of 90 human sera, this assay performed well and

correlated comparably with a commercial hs-CRP ELISA kit. Thus, hs-CRP CLIA is an accurate, reliable, quantifiable assay for

detection of high-sensitive C-reactive protein in serum, it may be useful to improve the risk assessment of cardiovascular disease and

the prognosis of inflammatory bowel disease.

Keywords: high-sensitivity, C-reactive protein, monoclonal antibody, chemiluminescent, cardiovascular disease, inflammatory

bowel disease

C W (C-reactive protein, CRP) J&—Ff
RE 5l R BREE C ZMl & AR TTUE SV 1) I % 2 P st A
F MR R AL CRP W E— KT 10 mg/L,
FERLR H BBAR RAE S U519 6~8 h J 3K
CRP ¥ JE M T EA A, TERAEHEERIS L2 CRP
PL4~9 h i pesid = 10 mg/L LT, BIfARH
CRP 7KV T i B 5 4 e SR e R i S AE AR DG, IRt
CRP TEIG IR b % B HIE R REAR R AR, FERFSE &
B AR AE 2 AR B K R A AL T 1 i R R R SR B
CRP fEHh—F T 0 RIEARED 5 R TR 2.0 M4
PRI 1 R X4 H o E N ANE A KR IR R AT
oA 5T 45 FAIESE CRP & — AR 1.0 I8 0% &
o AU T HE AR, AL CRP £ 0~10 mg/L 55 il
PRI P10 0 1 A1 5 o oF e A 0 M A5 950 1 XU i (A
KO, CRP 2 — A PEA O EG & AR5
R FET MG K E AR5

I PR ff FH 7Y CRP 2 WA B0 i 2 K20
B2l CRP ZWHAR, R R R AR,
Bl N RS T 3 meg/L, HIE40 CRP REAN T
10~40 mg/L [a] (418 P 485 FA T 40~200 mg/L [H] 1
AMERE . B KRS H CRP 12 WK A
(High-sensitivity CRP, hs-CRP), Hk il 7 s 5,
Rl BR AT T 0.3 mg/L, BEMERAE 2 0.1~10 mg/L
WREIE I N CRP, IR FARYE MK CRP 7
0~10 mg/L i Bl P A I B8 v (PR o I35 o XL
M r AR LISEEL . AN A T 2RO TR k41
B L hs-CRP 12 &, A48 FLIBHG 5 be vk |
P SR e W BRE I . S 2T L bR ROk
H v Dade Behring 24 A ) ZLC IG5 LA 7= SO 55
—EE [E FDA SEMERS L 1T 70 1489 XU 1
A 9 L BR AR hs-CRP IR &, T il 75 Bl &

RISAA AL . B Asies, RS 1T H &
7RO G R AT A AR A BT Y
o, AR AT RARE | o o B R A ) AT A
T o6 o M2 RO 5 IR G2 vk J2 3 1) hs-CRP
SEJTE, AT R R . S MO
ARSI, Hh b2 Lotk e 7 e
ELISA 47, FARWBRBA, Ko WIRIRAENHEZ,
AR i T 5 o H AT I PR B s JRUS: T
I ¥ 48/ (8 hs-CRP A8 , B T 3% [ ik e 4
R L E MG 2 A, B 2B A & hs-CRP i &
FEAR I L1, A% B AR T R
AR AR E 2 WA R A BT T & B hs-CRP i
g, (HHSCHE AR FORH B 2ot 178 Rk,
AW H 2 57 RIR CRP J HAR S M BT 1) Uk}
Ml i, SRIE AR BIRSR CRP A BAHT IRk, S
Tl BRI H AR dE 7 —FPE = hs-CRP fb2% %
SeERKIERF] & (hs-CRP CLIA),

1 M55 %

L1 #H
FHAE 52 50 %8 BRI S 40 B ARG - Al
7§ CRP #34E S (Human serum CRP calibrator, Dako
Cytomation), ##t CRP £#{ (Dako Cytomation),
Fidhik CRP 4iifk [ (Calbiochem). A IgG (/&%
W EMPHARAR) . & bsfEmn (B
R AR BARA R A E)) . Hl =8 (RS T
Ak A RA R &SRR CRP M H AL
g NJEACK B TR F e Il BEBe s A IV dn A
R H LTI O il
1.2 CRP ERMIHAURETE
BB LT (23 000xg, 30 min) &
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N K A 2= 55 SRS FH Wl R JIE 665 RN A i
(Immobilized p-Amino phenyl Phosphoryl Chloline
Gel, PC-Gel, Pierce) ¥4 fEud B 15424519 Jr ik A
MK R EUH R4l CRP & 15 #R)5 H SDS-PAGE
YE A BER Y R VE AR O, RZEAE HPLC
B E 75 Z AL (Super Q 5PW 7.5%7.5,
TOSOH) #4lifk, & A 0.15~1 mmol/L NaCl K
Tris-HCl ¥ WHEA7T 80 BE DRI, S5 445 3] i 21 B Y
CRP % HE N 254 2 mmol/L CaCl, 1) Tris-HCI 2%
IR K TR T —70°C k4 . CRP & 140 B fdi
SDS-PAGE % &, CRP f 5 ffi ] CRP S ZHi#kfT
Western blotting %87, CRP 43 K/Midi il G5000
ST ENTEE (G5000 PW 7.8x30, TOSOH) %5E
1.3 CRP B EHKRIHI&

P H AR i A5 kY, e 6 JELIA R
Balb/C /N (At 4e@RAe N wml), 285 T g s
KER CRP &M, REEREH 100 pg/H, #1555 0
B SE AT, o e FH 4 2 A 58 24 ERAA 7
TSR G RE 4 W, g bE 2 L, mhAET 3 KEKE
57 100 pg KX CRP HH . WS/ ENE B
4B 5 /)N BUCE R A0 Bk (Sp2/0-Agl4, Sp2/0) H
PEG 1500 #EATHHMIRLG, TR 44 28 7 4 i 28 i
ELISA #:i , sepefbdiaft . IEKiAS falifbiifs 4l
fb CRP #gfi, BAPTR AR K ad BAR a2 bR e R
i E AL (HRP),

1.4 [8# ELISA

i FH )22 ELISA i & CRP B4t {8 FH 4% 2 mmol/L
CaCl, 1Y Tris-HC1, ZZik (pH 8.0) FifE Kk CRP
M, % 100 ng/ALAHEAE 96 FLISLMR I, 37 CHF
H 2h; RIGMHEHE 2% WKW PB ZZ Wik fE 37C T
B 2h, WTEHMAR, A% AAEH.
AP REALINA 50 pL SAbi 2 sS4 i 13, 37°CIE
30 min, F 1xPBST (At T7 284925\ B A BRA
Al) PEA 5 U, I AARIC HRP AY2E4T B PL 100 uL,
37°CHFHE 30 min, PBST ¥tk 5 ¥k, MIA W0,
10 min J5 7E SLE#FR (Y (TECAN) 1A
1.5 ECREIK ELISA

4RI CRP Fr SRR B (41 PC-BSA)
YT R 2L b, 3 i i Aok 1 R Ak
CRP 454 Fifli I, R Hi i S 8K CRP
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PrIE MR A WA, 27T E CRPHRHIXT R IR
CRP (iR AE 112, 7 96 FLIFLIR b9k 800 ng/fL
Yy PC-BSA (Bioresearch Technologies), 37 CiF &
2 h, RIGMHHE 2% KK PB &Ml AE 37°C F &
M2 h, TR, B2 %R K
A 20 ng/fLRSR CRP &, 37°CHEE 30 min, I
A 50 uL 53 CRP HR4T I 22 38R 4 B L3, 37°CHiE
B 30 min, PBST ¥EAR 5 W, MATR BRI EPUR
HRP #3iC Pt 100 pL, 37°CHEE 30 min, PBST ¥
M5 W, A BAW, 10 min J5 76 i FL B bR X
(TECAN) %14,
1.6 CRP EXRKXEEEN A IERNEL

Fralifb 5 B9 CRP i3k Bt H 20 mmol/L A BE R
ZZ P (PB, pH 7.4) Wk, &AL 100 ng B8 T
ROWEHAAM L, 37CHE 2 h, UE 4Cidi,
PBST PRI BEM 1 ¥, 37°CHH 2 ho B THIHR,
B E B B InA 100 pL B, 37°C
W7 30 min, PBST ¥AH 5 ¥K, JIA 100 uL CRP [iff
FREAHL, 37°CHER 30 min, PBST PEHR 5 ¥, hnAfk
R ERIEY) (Pierce), 7E Orion IT i fLAR AL
RCAEIMAL (Berthold) |- 32HX RLU/S i,
1.7 hs-CRP CLIA BySRIS =i

FI A ST B ST ) hs-CRP CLIA A6 I A [ e J32
) 1gG. MLEZLE RIS . H 0 = e 55 s i W
TV 55 LI 7 2 5 P R e S e 5 A AN [] ik
FEJE R MG CRP AR e S, SR A 1A 43 B8 8 1%
J5 5 I e M ARG 0 91 T 5 e [l 8 3R S 6 RO % 52
6 ) 5 207 15 I T M R T E A
1.8 hs-CRP CLIA 5EHEXFIEHILLEL

2% [E BIOCHECK A A4 7 ) hs-CRP ELISA ix
F| £ f—Fh O3 3 25 [ FDA Filh [E SFDA AT 55
B C B RN &, R os IR & S
ARG 7 #Y hs-CRP CLIA SEAT4G I 90 £ AL 75 b
A, LB (TECAN 2 H)) 3248, #dgs
AR A 11 537

2 %

2.1 X% CRP ZEHMIHI&
g NME 7K 28 25 FZ T A F 2 4 JZ H B A0 4l Ak
123 K AR CRP, F25 SDS-PAGE %4, tnikl 1A
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Fis, WKIA 1 R4 PC-Gel M i— 4 Alifb 15 ) 1Y
Hl4li CRP, VKl 2 N PIREZ Super Q B T3 )/Z T
B IR — S 42 95% 1 CRP #E
VKiE 3 AR AL CRP gifb XTI, o F &2
23 kDa, 5454t CRP 5T A/N—2; B
1B Y. /R 7E Western blotting /1, fr4ifk) CRP 5y
b CRP SR 2404 4 5 SO o #E— 25 7E HPLC [
F G5000 43F- 0 2 47 45 22 4lifb J5 CRP B4 F 5, 45
R(E 2) WoRHEM FEEHBIAELY 20 min &b, S5F
mn b R AR HR AR CRP () W B —3 . LIRZEIR R
A GE 4l CRP J&KIR ALK CRP, M54k
CRP FgL il £ P AL OC B )

kDa M 1 2 3
97.4 —

66.2 — a—

43.0 —

31.0 —

L — — e <« 23 kDa

20.1 —
14.4 —
A B

1 #i{t CRP B9 SDS-PAGE 71 Western blotting % 3£ &
Fig. 1 SDS-PAGE and Western blotting analysis of CRP
purified from human ascetic fluid. (A) SDS-PAGE analysis. M:
protein marker; 1: crude CRP sample eluted by PC-Gel affinity
chromatography; 2: high-purity CRP sample eluted by Super Q
ion exchange chromatography; 3: commercial native CRP

control. (B) Western blotting analysis of high-purity CRP.

201 Det 168-280 nm
12 [ Purified CRP
S 14 : Pentamer of CRP
20| |
8 E
g L
= 6}
< 4
2 .
0 L
2 A . 3 p ) i A : y X
0 4 8§ 12 16 20 24 28 32 36 40

Running time (min)

2 #i{k CRP B4 FiH 5 #T
Fig. 2 Molecular exclusion chromatography analysis of the
purified CRP protein.

2.2 CRP BEHMflEREE

PLalifE RIK CRP NGl , SR FH /N Bl 2% 32 96 il
B HARFIEE: ELISA Jiikifikh 22 MRRERR 2 40
CRP HLR I 42 58988 240 i . FL A&/ 3% ELISA 437 i
22 #k CRP HHLHRA 13 MREBAPUR N A, 550
1B10, 5D4., 7F3, 7D9. 9D5, 10C5, 10C11, 10F7,
12D8. 13H9. 14H6. 15D6. 16G2, FHIiX 13 Kk
PLREME 25 A KR CRP, HARBIFAL 0T BB T R K
EHFM, 5HME 9tk CRP ¥5T (3D11. 4F4, 8A3.,
8D4, 12A2., 13H4, 16C3. 16H3, 19H3) K Ni¥ K
BT, WX 9 BRELHIAREES & KR CRP, HH
TN RERO T CRP L RAKRH ., E—2 &
Western blotting 73871, 453 CRGAH) Wi, 22 #
Byrh A 10C11 ., 8D4 Fil 16H3 %5 3 FRBHT I &
PR, $27R 35X 3 R ELHTIUN CRP 25 [ R PR AL,
Hrbii 3k ELISA FHES4T 10C11 7E Western blotting
H S BRBHYE, MR ELISA B3t 8D4 Al 16H3
TE Western blotting H1 5 55 )z v, #&78 Bpr 10C11 7]
REVLS CRP AL,

23 S CRP LEA XN AL (hs-CRP CLIA)
kv

il 2 iR 13 BREEIF KSR CRP HYHLIE K,
Z R B L VE M DE-52 2 A 2l A6 15 3 i 4l CRP
Pr, A R A A AR IC B i (L (HRP),
B AR Y5y ralll B2 NI = VA 521N @ N DD E R LS
0 CLIA ¥k, RHJ7 IEI & ki moo 3aht, LA
RS . AR LEEET B, R4
WaE 10CS NP AP, 10C11 FEEFRAHT, #HAr
hs-CRP CLIA .

JH hs-CRP CLIA il A 1gG (5 g/L. 10 g/L.,
25 g/L). MZLEEH (12 /L. 24 g/L. 36 g/L) FH
=hE (2.5¢g/L. 5.0g/L. 7.5 /L) % 3 Ml rha i
T, 45F W8 hs-CRP CLIA Xf A IgG. Ifil£T
I CHh =R A 3 A SRR TN PN (E /N T 201,
] hs-CRP CLIA £ 8 e %

F LT CRP FRUES M 163 mg/L 4% 2 fi5f5 L
LM R 0.04 mg/L, #8)5 H hs-CRP CLIA Il % i
B IR ARIE S 1 R OG(E , LA 2] CRP A AR
N, 255 (81 3) 7R, hs-CRP CLIA Xf i EE A
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90T y=385617x+531071

R*=0.9938

RLU/S (x10°)

0 5 10 15 20 25
CRP (mg/L)

3 hs-CRP CLIA #&il| A f15% CRP x4 S BU#R 4 2%
Fig. 3 Calibration curve obtained for the hs-CRP CLIA with a
linear dynamic range between 0 and 20.38 mg/L of human
serum CRP calibrator.

F 0.04~20.38 mg/L Z[8] CRP F5 R 4F 1R 26 1
(R*=0.9938),
2.4 hs-CRP CLIA BYRTEE M

A G A TR 5 RE S5 S0 R [A] S0 A S 5 o
hs-CRP CLIA AR s v A mT 8152 Pk . %% R 52
B, BTG CRP ARMEMAREAL. . & 34
WRERE S, TE[R— R N4 1 h ] hs-CRP CLIA
FE—U, 10 ¥k, 15 H hs-CRP CLIA fy#E P 2R 5
2B (CV, %) H42%~58%, /NTHRUENE 10% ;
WA TRV RE it 3 1 10 3 VR AT, B RINGE 1R, i 2k
JE 10 d, AR R (CV, %) KN 9.0%~
11.5% , /NFARUEIE 15% (3% 1), i8] hs-CRP CLIA
KB EE RAF . MRS, BTG CRP bRt
i B LA T 0~10 mg/L 3 Bl Y A AS [ e BE R
Gy e E A 3 Y, BOPMES , TR RCR (1A
W R =AM /SE BRI x100%) . 4550 F% 2 B,
hs-CRP CLIA I AS [F] ¥ B CRP 5 i iy 1) [ SR A
T 95%~102% Z [8), VBN 99% , K
hs-CRP CLIA EA7 Bf 146 DU i i o

%1 hs-CRP CLIA W¥5BEE DR

Table 1 Precision of the hs-CRP CLIA
Intra-assay precision (#=10)  Inter-assay precision (n=10)
Sample s cv x s cv
(mg/L) (mgl) (%) (mg/L) (mgl) (%)
1 0.190 0.005  2.63 0.117  0.013 11.50
2 3.107 0.129  4.20 2.999 0315 10.50

3 10.217 0595  5.80 10.124 0911 9.00
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%2 hs-CRP CLIA MBI R 51
Table 2 Recovery of the hs-CRP CLIA

Pair Expected CRP  Observed CRP Recovery

number (mg/L) (mg/L) (%)

1 3.729 3.809 102

2 6.841 6.983 102

3 1.009 0.963 95

4 1.353 1.351 100

5 0.621 0.618 100

6 0.079 0.077 97

7 0.150 0.143 95

2.5 hs-CRP CLIA 5FZERFIEAIELE

Fi2&E BIOCHECK /A F]4: 7= Y hs-CRP ELISA
R &5 hs-CRP CLIA 4740 90 173 MLy BE i , K
25 W2 v mF 438 (7=0.968, P>0.05), @R
PRI 25 R0 W A M 22 R, AR A 1 mT He
(GESE

8 1=0.818x+0.875
7=0.968, =90
S 6F
£
o
5 47
<
3
=
Q
g 2}
m
-
1 1 1 ]
0 ;) 4 6 8

hs-CRP CLIA (mg/L)

4 EE hs-CRP CLIA 5 BIOCHECK hs-CRP ELISA
B 46 48 oK 1

Fig. 4 Comparison between the hs-CRP CLIA and the
BIOCHECK hs-CRP ELISA.

3 it

ARG 2 H W2 — 2R SR CRP 1Y
BB ERL, A TR SRR PR M IE#R Y CRP 2R
FIVE A e Ji . s KR CRP J&H 5 A58 24 [
15y ¥4 23 kDa (4K CRP 2 1 LAIESL A 45
AT B B4 S T 6 FR LR R CRP, 3 T4 120 kDa,
HAS R A, Potempa %P 22VR B K AR CRP 2
HETIRE . BRI . MREARE T ERa TR
Wt ERF, ROR IR CRP 2 B ik CRP, #
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B ASR] F R AR CRP Y “neo-CRP” AOAMARHT R ME
i H. Ying %P2O5IESE 5 250 BIR A AR Y CRP it
454G RIRTURIK CRP K CRP MRE A, 4
FN ST AG I I 3% H R AR CRP Y hs-CRP 2 Wik 7| &
Tl M EH1 CRP B ST, B O i i H
1Y) CRP HATREGE AN L5 H R HK CRP. AWF5E I
BRI R R e 1k RS 1K CRP JEIN, 25 R 2 1Y 2
Lk CRP, H A M T ST A L TR
FRFH AR FIE B KRR ER CRP, 1 HJ52:H]
FH B4R CRP il % A9 2GR AR BESFT IR 107 P 0 KSR A
RIK CRP, i —PUESEHH 2 KR CRP ML E . A
WFFE I 9K TR AR CRP 7645 85 145 B F BE 5 iic i
B IRGE (PC) F 45 & MAE ™), i PC-Gel
S RN Z BT A 0 A AL A ME K rp 3 B i B Y
RIRHRIR CRP, 1A B 28 #8247 05 12:45 3
Al IR CRP, #E37 T — M3k K8k CRP 1)
B, O T SEHETT CRP & MRS B BEAG IR, K
KEEAR)G 2 CRP AT HI & A, HEriig Lol
25 95% ry ik 1 CRP 2 H M8 29°8 ¥ 3 000/mg.

J T FAFRERS R T AR KRR CRP WS4, A
JE 5 BOSCHK [20] 8257 T 36F PC-BSA 1 L 1A 4 3k
ELISA, %7 ik REMEAR Iy b 07 2 HH A4 52 Mk 45 5 K 8%
CRP 5L, hyJ5 S0k e A 1) AU A e 0o Fie Xof 2L
PUBEE T IRt SERl . (HA R, 240 CRP 4T
£ Western blotting 525 H AN S, #2785 KK CRP 1Y
MR ENTRELIM R RNOIEZ . HPL 10C11 FERLAR
7K ELISA F1 Western blotting FV478 1R 38 AY S Jvf
PE 3R RAR CRP R ] BEAEAE — MR LR,
X ST I R AT R S, RS2 BT
i e P AESE 10CT1 A FRiC BAPTRA R ARG
MR, Bz, AW PRI CRP RS R4T N
#EST hs-CRP 12 Wi ) £ il o 1 OG5 I JEoRER R, A7
B FREARFEIE hs-CRP 2 Wil R & i A= 7= A, {2 ik
Il R 5 H 3z I ) hs-CRP $5hndaill .

AW R C ON R LR 2E RO A
W75k (hs-CRP CLIA) R EPR CRP 45 HfE i CRM
470(WHO 1S 85/506)i# 174, %4l @7~ hs-CRP
CLIA Krimlbe Sk Rar, RARE s, nTEE ML, i
HoE R P B 98, BE S 8 AR 0.04~

20.38 mg/L & F P IMLTE CRP FRIES:, 14500 B
KT 10 mg/L (18P AE . 2003 45 35 [ 2 9 191 B 45
il HC R 26 L AR S BRA RAR T — NI RRSE A
RO R 255 XU =5 AR 9 1LY CRP /K F-2k : CRP 7
1 mg/L LA N AR . CRP 7€ 1~3 mg/L A HZE X
K. 3~10 mg/L Ry W7 HJE, BT H P 17 A
NFf L ERRRD . R E AT S B AE, lEE
IR E B CRP ArifE = T8I FRRSE AR K
I, AWFFEHE ST A hs-CRP CLIA 1 T BA ) 1k
PR IUE L, R R I R 8 R B AR ) 1 37
FPHATIIT, DA A T E O M X
B TN Y CRP PPASARUE . T340, ABFFH Y
hs-CRP CLIA 5 3¢[® BIOCHECK f hs-CRP ELISA
A EARLL, PR S REA RAFmyal Lbt:, (A
53— hs-CRP CLIA A& At JG 75 i B 15 0 i 775
FEAh, 7EFRME I 1 BIOCHECK ELISA J5 18 J7ff

M2, ARSI hs-CRP CLIA & —Fh i |
AL nE R A A CRP RN S i, AR TR E A
G e AN PR B )32 FF J2 hs-CRP F5 R4 , 45 F
T4 T L I IXURS: T 7K S
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