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Abbreviations: sST2, soluble suppression of tumorigenicity 2; BNP,

B-type natriuretic peptide; NT-proBNP, N-terminal pro-BNP.
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Table 2. Relation of new cardiovascular biomarkers with death and cardiovascular events in quartile models

Quartile 1 Quartile 2 Quartile 3 Quartile 4 P for
(N=857) (N=856) (N=858) (N=857) trend

sST2 range, ng/mL

Men 5.78-19.20 19.21-23.58 23.59-29.07 29.08-119.55
Women 3.16-15.27 15.28-18.77 18.78-23.15 23.16-86.89
Death Referent 1.06(0.79-1.42)  1.27(0.96-1.69)  1.74(1.33-2.27) <0.001
Heart failure Referent 1.10(0.60-2.01)  1.98(1.13-3.45)  2.48(1.45-4.23) <0.001

Major cardiovascular

Referent 0.96 (0.67-1.38)  1.50(1.07-2.10)  1.67 (1.20-2.31) <0.001
events

* Values are hazards ratios (HR), with 95% confidence interval.
Ref) Modified from Wang TJ et al. 2012.
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1. CAD EHAtof|A| 82| S3=
CAD7t gl= EAp=0lLt

[

OB AIZ
LLO-d"dOo

(stable angina)

SR

H|SH 24 CAD SAHL0A sST2 sE7F EAXOZ Q0[5
=0toM, NSTEMI (non-ST-elevation MI) EAr20f| H|aH
STEMI (ST-elevation MI) SFAFZ0IM sST2 sE7H EAXOZ

RISl ZUFHCE.

A

1000 1 p<0.000001
p<0.000001 1
f p<0.0001 |
800 1
p<0.0001 —]_
1
E 600 1 p=034 p<0.0001
> ] 1
R2
o
2 400 1
200 -
0 T T T
controls SA NSTEMI  STEMI

Ref) Demyanets S et al. 2014

Fig. 1. sST2 serum levels in controls and according clinical presentation of coronary artery disease. Abbreviations: SA, stable

angina; NSTEMI, non-ST-elevation myocardial infarction; STEMI, STelevation myocardial infarction.
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Ref) Demyanets S et al. 2014

Fig. 2. Relation of sST2 serum levels to mortality. Kaplan Meier survival curves for the highestquintile of sST2 serum levels

(red, dashed line) vs. the lower four quintiles of sST2 (blue, full line) in all patients (A), patients with ST-elevation myocardial

infarction (B).
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Ref) Modified from Dieplinger B et al. 2014

Fig. 3. Kaplan - Meier plots showing survival according to sST2 quartiles in patients with stable coronary artery disease.
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Ref) Jenkins WS et al. 2017

Fig. 4. Cumulative incidence of all-cause mortality (A) and heart failure (B) by tertiles of soluble ST2 within the first 5 years
following incident myocardial infarction.
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SolubleST2 (M5 2)
(GC Labs ZE: 1L631)

ogk

KL

Serum 1.0 4051t / D4050003

Aoj7ta0| oY - QAN Wt 212
(HA=A] 1A H2018-1955)
+2| 92U R 302 O
LUT0IBLMI Y Lo

* 47| AL EEE 201951 018 012 7IZO0I0, 23 1T 4 90U 24 HTE SHIGHA| BIZILICHhttp:/ /www.gdlabs. co.kr).

SolubleST2 sha/1d ELISA
(BHHAEYZSH) Serum 1.0
(GC Labs Z£: N884)

13|

1) 2 &I ZY <49.6 ng/mL, g £35.4ng/mL
Fl 2= 2hS0[ 2017 0] ZH#SE o=l M sST29 Z 2| 2H[1]" 220M AIAIE %2 220IM ES = 2E0IASHL 07 |M
LA 12Tt 401 FAL 128F 0 04} 127FYLICE. DA AIFSIANA H4ETE ORI A1 R|E HA[SER| 40 2 A= 2t
BAKOIC 1RO Z02|E HHotH AREsti UL

2) R 0| HYS ffor AL 7I2]: D@ >35.0 ng/mL, A&z <35.0 ng/mL
?| 71&A= HF-ACTION Z2E 7 (Felker GM et al. 2013)0i|A @& sST2 =7t 35ng/mL 2L &2 < AIYEO| RloH &2
A0 = B L0 F2| AFEEL QELICE 12 Wu 2 sST29| 21 siMS fIehAls B2 ZAPF RS, 7|E2|(baseline) OilA]
Y FR RY LS LIEHE 4= AT, Bhy AEH SHAt0|A 7|E2 L0 28] 21015101 S71 3% 1 2107t 8 01X 1
1P| L{Ol| AUCH L SIHRIE Q|0f Q= S7t2 12{E|0{0F & LS HIAISIRAELICE LS 8 S2 42| 2 & sST29| Zglo| st
ARANME YR U2 7|E 02 Ar8El= 35 ng/mL 2Lt =2 ZR7TALBE, Yot 28 A| 0[0f| Tt 1247+ BT SIHELICE

AICHAARISHE M2l Hofel Tel: 1566-0131 E-mail: aerinkwon@gclabs.co kr
275

01. Park M et al. Establishing reference intervals for soluble ST2 assay in a Korean population. Lab Med Online 2017;7:176-81.

02. Demyanets S et al. Soluble ST2 and interleukin-33 levels in coronary artery disease: relation to disease activity and adverse
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03. Dieplinger B et al. Increased soluble ST2 predicts long-term mortality in patients with stable coronary artery disease: results
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04. Felker GM et al. Soluble ST2 in ambulatory patients with heart failure: association with functional capacity and long-term
outcomes. Circ Heart Fail 2013;6:1172-9.

05. Jenkins WS et al. Prognostic value of soluble ST2 after myocardial infarction: a community perspective. Am J Med
2017;130:1112.9-1112.e15.

06. Wang TJ et al. Prognostic utility of novel biomarkers of cardiovascular stress: the Framingham heart study. Circulation
2012;126:1596-1604.
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an Yakd Y= AHIEZE (Primary Aldosteronism, PA)

20158 = RRUAZSYRAL Z0jof| Th=H L2| L2t T304 Ol 2 410 DY REE2 27.9% 2 Ui &0t AFYULC
£5] 50t 33.9%, 60CH 51.8%, 70t Ol 67.5% 2 LOI7F 5 REES SIA ol S7IRLILE RS T2 ZEHY

H
DHEUCR AZ27 A2 M0 27] AR A=, 2AHAPAL Y, 2Y ZE, T 0E E= AFAORED AZHAIS
SHHM HIZ S22 E AR 22U YR0M= A2222 Y0 & 2EER| s 425 US|, 01E Ay
DY (resistant hypertension) 0|2t o, 2& 0|=4E Z&i3h M2 2487(|H0| THE U EYUAHE 3714] 0l FE310]

L =H
S0 8T S ALBOIUS0 = =51 E/0] 140/90 mmHg O[5tz 2HE[R| ¢i= 28 TR

40

29.1
289 978 9

29.8 285 8 , 284
245 26.2 26.3 68
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Ref) ZOIAZFLURAL A 77| 1245 (2016) 2QZT
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I8 XZE (30M 014) I DY XEE (XEXAF|E, 30A 0|4
80 —
o 693 69.1 /2 708

60.3 60.7 036 ©
60 549
496
50
— 376
40 32.7
30 238
204
20
10
0
‘98 01 05 ‘07-09 '10-12 1315 ‘16

Ref) BRI EYZAL A77] 12K = (2016) +2 22}

Ol2foh Aetd NEY BASUAN of2 =322 2A| £ 7B §& =0| e 4 428 0120, 0jaky 1Y
7ts8E 2ol 2Of0F ST 0213t 0|2 n&fe] 8ot piolo 2= ThY SEY, Lt Y, £ RS EF, Lty
LEAHES, ZMNES, TS, FEdU 7SS, Yeiddd 52 = & UsHH. BAy EE=LHES (primary
aldosteronism, PA)2 EAH|Z0] 2fH-FEAHE A2 RH A5sS 7HRICE A2d, TE=AHESS SHet 1=

=
LIERN ALIE Fof S22 A ER| ¢ ASYLITH PAS 0[2y D] 718 S5t #2122 Jerome Conndi| 2faH

AZL2 JlEEUsHH

e Uaky dEAHESO A0 Y HA 4SS

AN

PAS| IRI0 2= JA| Conn HOZ LR BAM MNF, = YL AHZEH|ZEY (aldosterone producing adenoma, APA) 1
EdtM e AH2Z (idiopathic hyperaldosteronism, IHA)O| QLOH, EEH |44 A&l YFA2E|T0|= A|Y
L= AHEZS (glucocorticoid-remediable aldosteronism, GRA)O| UELICH 2HH0l= HZERZS0| PAS E42710=2
M z
o

215101 M LY 2tAkOf 1% Of3t2t PACIL W23, Of] S+t 21t PAQ| REE2 T 2Ate 10% olgde=z

25t A e o
HE| D Q&L

SLIAZ0l| 2t PAE LEAHZE Olet BHISHE AH8 7|64 MES HAAYCEM 719 BE SHA0|A DHAS 2RIAZ 5
UL, +22 e 4 Q= ER0 = L=AHZ S84 ZA|Q spironolactones FO0{otH T HEEHSS WM »
U7| W20l PAOH| CHSHAMEHO| HSIL|CY. ot S BAUSAS2 H2X0 R 22|50 4330| &[] IO R UFA| 27t
MO|Lt, O] B0 spironolactoneg AFESHH 7122 02 AE5S EYAESHE A BOF S SUA0R 2EY &
UELCL
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(=0] PAG| O2HE BIAtS2 2 ZEY DY ISR 2N 52 JEadie 0128 3 AAtEs 2017| H20| PAS
Z710f dEst= A0| S2YLIL. Ol= EEAHZ0[ Lot E4Y7(0A 2] BSI AR 0|2|s S M2 A=
FYE, 27 LHS AR I B A2 A= FaAE = AUBHE

20169 O|= L2H[st2| (Endocrine Society) 2| Y4212 A|2l (Clinical Practice Guideline)0il 2% PAS| 7+50| &2
=2 ®160/1005 21foHHM 34| 42| 20| S=0| REER| = 2Ats @ T2Y0| ACTHM AEH S 2 04| RO
11%*%%7‘0| US [ @ 1Y FHZL0| LU5| YAAS I @ THLO0| ASTHM DY 27| 9| 7I=240| US FR

22 40M| 0|2t 2 LI0|0f| HES2 F=0| U= YL

0=

Low Renin

High Renin

(Ang Il dependent)

(Ang Il Independent)

v v
High Aldosterone l Low Aldosterone '
v v
Primary Aldosteronism Pseudo-primary Aldosteronism Secondary Aldosteronism
Unilateral Acquired Hypertensive
Bilateral Hypercortisolism Renal artery stenosis
Familial/Genetic Licorice Toxicity(11-BHSD2 inhibition) Aortic coarctation
. Reninoma (extremely rare)
Genetic
Syndrome of Apparent Mineralocorticoid Excess Normotensive
(Loss of function mutation in 11-BHSD2 inhibition) mrome
Activating mutation of the mineralocorcicoid receptor Bartter's syndrome
Liddle’s syndrome
Congenital adrenal hyperplasia
(11B-OH deficiency, 17°-OH deficiency)

Ref) Anand Vaidya, M.D. Hyperaldosteronism. Endotext (2016)

Fig.3. §RI2E|T0|E WY S=72| ZEH (mineralocorticoid excess syndrome)
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Most common Second most Rare cause
cause common cause Glucocorticoid
suppressible
Adenoma
Idiopathic ACTH
hyperaldosteronism
[N Aldosterone l -
l GRA (Glucocorticoid-
Remediable

Renal
tubule

Aldosteronism)
Blood vessel

Na is reabsorbed
from tubular urine
back into
bloodstream

|

HYPERTENSION l

K moves from
bloodstream into
tubule and is excreted

Ref) Robbins & Cotran Pathologic Basis of Disease, 9" Edition

Fig 4. Y2ty YEAHZZ0| 29 201 Y 40|

ARR oliA0f| Sk 0|2 |= YUY, = BFIZ=E|T0|= 84 ATHA| (spirono-lactone, eplerenone), 2| A4,
182 (> 5mg/dL) amiloride 52 2|48t 4 F7t SHGIEE HAELICE 1 0= QR QEIA HSHE A AX|A|, QFRQEIA

+&4 ZfEWI, |1|5P0|EEEIEIE| ZE s A, EE HIE—E’S Ol HIAH|ZO0|= SEA, HIEF A TA|, 29 St

E
75*% %? TLI%!C%*OI'—f %*%%XHE gl 2HIE AAAZ = U 49% [: E*l—lllf ARR MEZAL & ASE|0] PAZL C’I*'EI
B Me|MEs 2ot HAL HEDZ AAH SO 2 SRBAE MASHH, 24 CTLF £AIYH 2 S 510 U=2H YT AHZE
IEH|E S 2 UELD
1. @ A= AE|Z AL (Serum Aldosterone Concentration, SAC)

Haele| SAC &&= 100-600 pmol/L (3.60 ~ 21.63 ng/dL) 2 11 M & ZHIsiAE LoZ £ U= 2U2 alt=E0]
A0 H2tot FEts OEA U AHR B3H 52 558 4= 40| Y4H 2 R&% HEE B O2HH 24A17F A7t

QLICE AH L AHEL aldosterone-18-glucuronide 2 3a-5B-tetrahydroaldosterone 52| atgtE YEIZ
HIZ = HIE0[ 7| HZ0, SY517| 20| MO|Lt 24 7t+-E6l TAE HA glucuronideE YEAHECR HEIA|I7|=

AU0| 27D 2 Y HAH P HEAHIZ ZY0)| 20HASFHLIC

— 1O

12



OFRE HY YT AHZS T20ME 120 FlAYS A2 $ YNTAZYHOR BHERISL, 0] WS ZHEEAS

o = o H_ O
207\ aldosterone-18-glucuronideLt tetrahydroaldosteronet Z2 SISt 2 HEf YL AHZS E2|AIFA
245k YYHYULIC St 2120= H2| 288 =017] Yo MAH2| Glo] Aldct= RIABOILY, Aks3tE CLIA EHO|

INLO| =[UOLY, O] BAMEH %_ ORAITIA| & WA S5 RSFAI7|A] Zote HEO| ASLIC 55| M7 |5 Hoi7F U=
SN LEAZO] M MO A7t | U=, A= IHYARM SIS ey & Diasorin Liaison CLIA method@t
LC-MS/MS &S H|wsH & O CLIA methodOflAl 127%9] positive biasE 20]7| = StAELICE 0245t AL 7|29
Bt 2442] (solvent extractionO|Lt chromatographic separation & 2 AHESIALE, OfL®H LC-MS/MS 24HS
AFESIH SfZ2E 4 QELICEH 20163 O)= LRH|SE3|Q] [aRIZ 2| (Clinical Practice Guideline)0f| [H2M S A

=
YEAHZES SHok= RIA &2 200 pmol/L 0[5te] SE0Al &AEL 2F 50~100% & Ut SYE= F8E 20|H

s
EE[LI

Ol= CHARAHIS O] RS WhE20]| 2dfol= SO 2, BESIE| D Yofo LC-MS/MSE 0183t BAtE 0188 As EdolL
U
2. 2y 8 8= ZAF (PRA)

U842 PRA= RIA H Q2 Angiotensin I(Ang )& SEAQ2M ZIIE|RU=H, Ol= 0] 37 C incubation

angiotensinogeng Ang | 22 M2t\|7|= Y= & 2Y5k= LHYLICE Incubation A[ZF2 TAIZH 7+ S3 3A|7J

PRAZF L2 HA|0 M= 18 AlZh S SH=Z MBS 4= QIGLITE SA0f 22 AAl2] & H =3 (aliquot) 2 €2 Al S
f2

A
m
Z301M incubation AIFAA 20| 23| Y= F 251 0| A4S blank 2 7H5510{ L5t 22 SA 2 2 AL T

ol
_I,_
F-?

_ ([AngI137C - [Ang 1]14C)
(A1)

O] 2HH2 2 A QO AAMZIY| Y2 0|2= incubation AlZE, angiotensinaseS AAIAIZ|= &, incubation?)
pH, Ang | & 24 21 & calibrator?| &= S0i| tist 237t E|0fQUA| 2417| Mhz0f A8 HAZTHARSE Z10] HEELICE
A3t= H|0il RIALF ELISARIO] AFE |11 QAT 2|=0|M= LC-MS/MS 24 &0| 7+

HHEYO 2 AIZE|L Y= FAIYLE

H
=
=2
R
=
=
s
N
- |1
XJ
>
i
B[}

20163 0f= L=t |§§|9| UARIZ 2|2 (Clinical Practice Guideline) 0fl [h2 % ARR (adosterone renin ratio)0| 8t 0 &2
gl £2(0f| 0L TIZSE7| R, 2l 2¥S 0.2~0.3 ng/mL/h YE2 U2 £29 218 248 & Qls Z=20] TS
%@E%M—%ﬁmoﬁmﬂ BT QBLICE LC-MS/MSE 28 19| 0]40] Y=, 01= Ang | 2] calibration curveZt
A7 52| (dynamic range) £ 0|0, HIE0|Z HAES S A& 4= QJ01A

=

= =

S SUS PRATH S AL (M0, HEMHRZ U QAo 22 ABHOA
o

—_

% o T O Lo =
HAS SIMoHA| 1 ST 4= Q0H, SAGIA HAfoh= R 02| 2ot 248 =AM AR 2E 4= AUF LT
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fColumn

21 zuz=on

-2

HAF

ool

= A (mL) ANY/ALY ZAY HEYN
Aldosterone [LC-MS/MS] Serum 1.0 o o 1m0 e
(GC Labs ZE: N882) EDTA plasma 1.0 2+3/3 =350+ / D350408C
LC-MS/MS

HojgrIsol ey - Rad Bt s
(HASAIE DA A2017-1302)
*2|2 O|2|U 25 30 O|LY

Yo HY B2

Renin activity [LC-MS/MS]

(GC Labs T.E: N883) EDTA plasma 3.0

* 471 BAHERE 2019H 012 012 7| 200, 25 HZE 4 QLOU] 244 Y2 2 SIS | BRI http:/ /www.gclabs.co.kr).

01.
02.
03.
04.
05.

06.
07.

14

Tel: 1566-0131 E-mail: serim@qclabs.co.kr

2015 AZSHE) L O 2ISt | SAUALGXZAL M|67] 3ZHAE(2015) 2! A 112H2015H) A AZMEF 22101 Z AL Az
Q0|4. 0|zt 1&Qt. Korean J Fam Med 2010; 31(6): 420-429
0l 2|5t O|at QS| AT A2 ; Aty Y AHES

2IAFS |2 B5F 0|2PA TEQt: YLbA O r AF|2Z0| oI5t 2l RICHF X2, Korean J Fam Med 2005: 26(11): 663-670

John W. Funder, et al. The Management of Primary Aldosteronism: Case Detection, Diagnosis, and Treatment: An Endocrine
Society Clinical Practice Guideline. J Clin Endocrinol Metab. 2016;101:1889-916.

Rehan M, et al. Laboratory challenges in primary aldosteronism screening and diagnosis. Clin Biochem. 2015;48:377-87.

J. Grace Van Der Gugten, Daniel T. Holmes. Quantitation of Plasma Renin Activity in Plasma Using Liquid Chromatography-
Tandem Mass Spectrometry (LC-MS/MS). Clinical Applications of Mass Spectrometry in Biomolecular Analysis - Methods and
Protocols. Springer Science. NY. 2016.



SRR AT | SHAR S

O 201 2| 2o H=2 Q1R AIS|Q| 71 SR0t £ S| ST Y2 HEAHO| (point mutation), F-HAR 2! EHA4A|
2 0l & 24 et 22 Crefol /444 O[O = Qlo MZO| H| Y440 2 d4S EZYOE of= RAES0|E2
o L 7| Olslfot J0f| Y= MER 2=HE Lot | IoiA= Ol2fet /AALS| et T HIZHLS0i| TSt OfsH7t
BIEA| E Qe Tt 2008 ZHMEHE7IMEEM (next generation sequencing, NGS) 71&& 0&5t0 g4 E+HgHo|
A (genome) 7t HZO 2 FAME 0|2, NGS 7|=9| Y H|[EL| 5245t 5122 2 The Cancer Genome Atlas (TCGA),

International Cancer Genome Consortium (ICGC), Pediatric Cancer Genome Project (PCGP)2f 22 E2 ZEHMES
S

SOl 2| Y=2{0]| Cer ZEAQ RHAlZA0] TS LICE. O[22t 20 BV IME 242 Yol HeXE Z= Hajof tist
WE

SEE SHAD B 4O U BUIEY, 0150) K83 MRL HIO|Q0 WS OILR MRL X EHE YoK=T| 28
FSUSLICE CIS QE0)H S| SOH0IS S BEfoH: HAZH 242 AED U7, Ol 1T, 05 012, 12
T %3 50| 1S M2 U A 0fBOfZ ZULITH

I CH=Q] BA2| 2 H|S0| FDAO| S2UE(0] QLo 1 2|0 = 52 M22 EX2 24 S0] YAl US| UASUC.

Ol2fet EX2 2 A 2| AlES PloiM = He0] &= &R f7f HEAY2 2 A2 2|20 223t 0ff et S8HIH (companion

diagnostic) HAZH HIEA BQ3tE 2 HA0| El= RAAL| Uit 2ARHH HA= WU E 2| & (personalized
medicine)0f| SQ7%t "4%‘% SILCE &2 ChSt A|2| & P_E._ 717|(in vitro companion diagnostic devices) 7+ FDAY|
£01|0f Q=] 0] £ NGSS 0[85t LEQat 1 (multigene panel) 24 ThermofisherAte] Oncomine™ Dx Target

Test7t 20174 68 A2 2 21|, 22 3 11-20f| Foundation MedicineAr2] FoundationOne CDx7F 59 1= A&LICt

Oncomine™ Dx Target Test H|AM|ZHQf (non-small cell lung cancer, NSCLC) 22 237H2| RMAtE ZASHH

NSCLCO| 47}A| 2| 2.4|0f| Tt SHIRICH0| 715511, FoundationOne CDx™& & QF20f| TS 3247 {42 &

A2 224 (microsatellite instability, MSI), SZHOIEE (tumor mutational burden, TMB)S ZAISHH Table 1.2
ot

EO| B AN ZHY, SMF, R, A=Y, T2 THA 7HR] S0 Tt #2422 4|2 SEXHO| 7HsRiLIH.

oo,
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Special

Table 1. Companion diagnostic indication

Gilotrif® (afatinib),
Iressa® (gefitinib), or
Tarceva® (erlotinib)

EGFR exon 19 deletions and EGFR
exon 21 L858R alterations

EGFR exon 20 T790M alterations Tagrisso® (osimertinib)

Non-small cell lung

cancer (NSCLC) Alecensa® (alectinib),

ALK rearrangements Xalkori® (crizotinib), or
Zykadia® (ceritinib)

Tafinlar® (dabrafenib) in
BRAF V600E combination with Mekinist®
(trametinib)

Tafinlar® (dabrafenib) or

BRAFVE00E Zelboraf® (vemurafenib)

Melanoma Mekinist® (trametinib) or

BRAF V600E and V600K Cotellic® (cobimetinib) in
Combination with Zelboraf® (vemurafenib)

Herceptin® (trastuzumab),
Breast cancer ERBBZ2 (HER2) amplification Kadcyla® (ado-trastuzumab-emtansine), or
Perjeta® (pertuzumab)

KRAS wild-type
(absence of mutations in codons 12 and 13)

KRAS (exons 2, 3,and 4) and
NRAS (exons 2, 3, and 4)

Erbitux® (cetuximab)
Colorectal cancer

Vectibix® (panitumumab)

Ovarian cancer BRCA1/2 alterations Rubraca® (rucaparib)

CSh 22 2 1180 72 o 2e|dE2A Y UME (Memorial Sloan Kettering Cancer Center)0f|Af ZES 0421 MSK-
MPACT™ oncopanel0| FDAOI| tumor profiling assay2 &Q1=%&LICt O tumor-profiling multiplex panel2
otk 13 (formalin fixed paraffin embedded, FFPE) ¥ Z21S 0]85101 46871 &-XA2] HIAIZESHHO (point
mutation, small insertions and deletions) 2t MSIE BAISHs H2IAHHALZ, high-risk based regulationt]| siE5t=
HRASLT 7|2 SQ1E 22 OFLR|2 U4 Q0] tiet 2471 ULt (professional guidelines) #1401 A4 Q8=
7tA|= (literature or mechanistic rationale) 24=AH0|E HARIH = H0ilA low-, moderate-risk tumor profiling
deviceZ 5712 BIUELICE MSK-IMPACT™ 0f CH 5= Nature Medicine 2017 2| EO| AMEIQ=C, 210144 32}
10,000%E MSK-IMPACT™ 2 RAF2ALS 2135t Znt Qf BIRtO| OF 37%7 HA2| 24| ALS0| 7HsHHLt LAAIEf
7+53H EAHO0IE MO SHtz 7121 UChe 242 UHSIRUGLICE O[2{8F MSK-IMPACT™ 2] ¢t 2t 3i2to| 9|
A ELHO| CHet O[SHE AlSotil 0| Solf 2|22 ekt MBS OfLeh 4= QUOM, ZR0| [t YofAlele] S EARI 2R S
A

-
A0} HQSH0f SHES O TR = UA| 3= A0l FDAL] 2 54712 27t IS LIC

Il

16



FBIIMGEMS Eoff SOI= AN EZZHHO| (somatic mutation) 2| 9ojet £2+= 20179 Journal of Molecular
Diagnosticsoi| AlZEl “Standards and guidelines for the interpretation and reporting of sequence variants in cancer” 04|
[CHELICE. O] 710| E2f210i| A= somatic variantE 1L 2| &, 0|, 22 2EE Yol SQE0f| W2t U THA 2 Lig LT 0f2{eh
+5E ol Catalog of Somatic Mutations in Cancer (COSMIC), cBioPortal, Intogenit 22 EfFot cancer-specific
variant database % ClinVar, DoCM, OncoKB, My Cancer Genome (https://www.mycancergenome.org), CIVIiC, JAX-
CKB (https://ckb.jax.org) 1t 22 CiYSt curate database &2 0|83HA| €L 2I20il= 0[2{3t databaseE HAH L2
Helot] SLHMEZZHHO| (cancer somatic mutation) A Q| Mty S 7FASIAIZ| 1L &3t Cancer Genome

Interpreter (CGl)2h= 22120 AH%E B UEUC.

Tier I: Variants of Tier Il: Variants of Tier lll: Variants of Tier IV: Benign or
Strong Clinical Potential Clinical Unknown Clinical Likely Benign Variants
Significance Significance Significanse
Theropeutic, prognostic & Theropeutic, prognostic &
diagnostic diagnostic
Level A Evidence Level C Evidence

FDA-approved therapies

) Not observed at
for different tumor types

significant allele

FDA-approved therapy
Observed at significant

Included in professional or investigational frequency in the general allele frequency in the
guidelines therapies or specific subpopulation general or specific
Multiple small published databases, or pan-cancer subpopulation databases
studies with some or tumor-specific variant
COSEee databases No existing published
X evidence of cancer
Level B Evidence . No convincing published e
Level D Evidence evidence of cancer
Well-powered studies association
with consensus from Preclinical trials or a few
experts in the field case reports without
consensus

Fig. 1. Evidence-based variant categorization
HAZHO[™ 2 FYS UL, 0|25 ot 2| zot=0| Yo QOIS ROok= 20 et U HA|Z 2 REI0t. 2 A HAIQ) HO[F2 Yof2d ojo |7t

SERIBHT LA S0 O[3 O = QR TS0 552 HOIFOICH,

O[2{8t 04 L0 S+Hot1 OFAlE BI2 SYAIMIEHO| (cancer somatic mutann)% | (45| Q0|2 Y 4 9= OJEkl
$0[&] (variant of unknown significance, VUS) 2 287} ELICE 2Lt A&2401 ALES Eof 02f5t Ho|S2| ojo|et 10
Sf= 2| 24| HZO0] O] 2012 &= QU= 202+ 7 |CHRLCY.
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A7t
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ol
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3

4

NE

2. NGS Ij

ofA 2t

sHY

HEHO[0f| A 2E{ S 4|4~ 0], RNA fusion

L

3.NGST{'2 HA| EH Y

i

ol

<+

nO

ol
T

L

4.NGSTj

ERTEIERV!

Ustzo

1k amplicon 2401 k2t

HEAl
o™=

5. A4S Ho|o B 7|E

Zt(actionable

ol

A=A =

= 5%

F {72t LT[0 L7 7| 20f|A

EH
[

YR AE

L.

H

S
=

= HI5P |

E HO|O| R =

LR M= VUS| A=

<

= HI5P |

of

variant)

=]
-

(germline variant) % secondary finding2| 211 0f

3

6. AN Ho|

(germline variant)=

5|
S

Sofl AN 0]
324 (dinical significance) O] EHFE[7| AI2BIRAGLICE YAH|ZE HOQf HIME O]

MNE
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THANGS I ZAt 2R M

™ |

O|F = Zo 2212 &M ZAISHOF SHR|2F CHELEO| 7122 0|5 HE5H0] AAIM| I HHO|E E15EA| §45LICE American College
of Medical Genetics and Genomics (ACMG) 0= RHES St A E 5971 FUA0MA HEd H0[d (pathogenic
variant) O] ZAEIAS Z? HIOGH=S HUSHT U0, 0215 MAN|ZE SHHO(Q| AS2 & SHAL0]| TSt 2|24 oAt A1t
715 P AFR|EE REY 4 Uk oM YA o7} USLICE
21 2=
AN 4 AN 209 A vy

HIQHY DH A}
T | ZAH46)
(GC Labs ZE: N300)

Unstain slide 10um 7| 62
(AL A1Z 1.5cm 0[5}
& H&E slide 12+

2-2/21%

H M ot 42t
oA A (138)
(GC Labs ZE: N947)

Unstain slide 10um SH 4%
& H&E slide 14,
Tissue (A=A

L}598-1Lt/ CBOO300F

JICHEZ M2

ALk Lt598-1Lt / CBOO401F
EAMH(NGS)

& H&E slide 12

2-a/144
_ Unstain slide 10um S| 42
HIRHY 13 K2t ¥

- & H&E slide 1,

DI (143) - iH'%e,UI
(GC Labs AE: N518) issue (HAZA)
& H&E slide 12

Lt598-1Lt/ CBOO401F

» 47| A HEE 20199 012 012 7|20[01, 3 H28 4 IOL| 1A B2 SOISHA7| BRILICHhttp://www.gclabs.cokr).

ZM Tel: 1566-0131 E-mail: jssong1@qgclabs.co kr

01. Mutational landscape of metastatic cancer revealed from prospective clinical sequencing of 10,000 patients. Nature Medicine
2017,23:703-713.

02. Standards and Guidelines for the Interpretation and Reporting of Sequence Variants in Cancer: A Joint Consensus
Recommendation of the Association for Molecular Pathology, American Society of Clinical Oncology, and College of American
Pathologists. J Mol Diagn 2017;19:4-23

03. Cancer Genome Interpreter annotates the biological and clinical relevance of tumor alterations. Genome Med 2018;10:25

04. List of Cleared or Approved Companion Diagnostic Devices (In Vitro and Imaging Tools)
(https://www.fda.gov/medicaldevices/ productsandmedicalprocedures/invitrodiagnostics/ucm301431.htm)

05. The emerging significance of secondary germline testing in cancer genomics. J Pathol 2018;244:610-615
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News & Story

MoU

@Y1 0|2k} ‘LEQ Healthcare'2t ZITH20FMOU A2 &
AdvancedLab A{H|A A|OfL} 2124

GCEAAO 2L 2018E 10 29, 0|90t LEO Healthcare
International Co., Ltd@t JITE0F =S 25t LA (MOU)E
| ASIAELICY.

<z

LEOTIES ADIQI} HO| RO 513 GC LabsO] SAZAF 2 2E1ZiA
% NI} 250 HAF AHIA DAY B3 ANTHALIS!
So(5t 20t0| ZEFA L2 U 470 TSt S OJRHBZAZE LA O

=

ZolZA Al ES oA E RS

m]

=

E

012, GCsAAZ AT, GC=MAAE2 LEOIED} APersonalized
Genomic Test AHealth & Safety Every Day 2t= FHZ SSA(0ILIE
N2, GC=MAIL S| MU UL S5 OUIZBAL
GC=YAIA =L HIZEH MHMAAHG-NIPT), & Zad ZAHYR|Z|0])
SO CHer AHet OIS E AlZHS 7HIELI.

GCis AR Z TR O]8 MOUHZ U AlD|LtE E5) Q02 iointe| 927 U BE SRS ZIAlS ATIMHIAZ HTE 4
QIE 2 S5t W22 0[0fLEZ} O[O} A2 O|RROF LS QI8 ZAS T3t ZQLICE

[

=
T

GCEMA 2 T2 21 2018 108 19%, MEA ¥4 Global
Diagnostics Network (GDN) 2| 2t HIH 2 SFSotASLICE

% 02 2|0 YAHAF M27| Q1 HAE CHO|0] Tk AEl (Quest
Diagnostics) 22 A|25t GDN2 IS . MH|A SO0jA =7t
A Qo] RS =2 WA 0] LMol O[HtR|5H| 2I3t SA0A

P

Global Diagnostic Network 2|7 Ao o1 9l B2y Cist
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© LMCE 2018 & KSLM 59th Annual Meeting, 'Q4-FHRAA 4:4¢

4-GCLabs

ation oT vitamin statu GC AL 2|25t A
r I A1§ JHE |7 220

=]

iy

TAStEtel=s MAIA AT EArRlS
2|2

a2 . Oisl 400H0| d= AFZ1t
H2 AHFAOSHS O|T1= o3|z E7H 1 UCH, Sdli0f= ZITHAR[S
20 AR 9|, 59 5 307H= 1,3000{F 2 2|7 A7 A5t 7Hed|

30N 2|23 HEQl= "Evaluation of vitamin status in patients with
87 =22 Sl ReUTAYE $oh= GolIS AUSHICE

ST BRSO £80| 2 4 9l HTIS 4 4 QT2 ANS CIRACK D

EAE @) ATHAOlEHE 20| ofR
A|= Investigation of the Anti-HLA Antibody Frequency in Korean Patients

© ZTHMOIER HEo| 2
A= Implementation and Validation of a Liquid Chromatography-Tandem Mass
Spectrometry Method for the Quantification of Serum Aldosterone and Plasma Renin Activity.

© ciALlsis 220l ojnjLt

A= Molecular analysis of CAG repeats in five spinocerebellar ataxias: The distribution and
reference ranges of SCA1, 2, 3,6and 7

O AckzArlEs 2ol 223}
A= - Lipoprotein(a) concentrations in the Korean adult population
- Recent information on the seroprevalence of anti-hepatitis A IgG in the Korean
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¢l 20-H50 S5 2 20 7[RI -s 22 Y

O a o
[E0] =]
* (E8) 44
=FHE ac i
HASAE TA|
£-660 D6601 2018 - 2255
(2018F 11 01Y AIF)
+-593 D5931
HASAE TA|
£+-605 D6051(01-03) 2018 - 259
(20199 0101 A1)
+-624 D6241
2RUs ac =5 - 2A
ERERT /N
=-660 o7 |MEEA W01 ! 22*5;
D6601 7t LA IE 2 Drug Resistance Group 2 + 1,606.97 (2018 1121012 AJ3t)
[ = = o
+-589 Helicobacter pylori ZA
Lt &4 Antibody
D5894 (1) HUHSAHAL 167.80 HHER|E A
D5898 (2) BEHHAZHAL 64.29 H2018-241%
C}. CHEHSH Stool Antigen (20182 122 01 Al%H)
D5895 (1) ZLHSUA 287.41
D5899 (2) LEIHSHA 45.26
£-811 D8110 SIPLAZR IgG S| [H L HSAZHAN 301.77 HUER|E TA|
Anti-Phospholipase A2 Receptor (PLAZR) Immunoglobulin(lg) G 2018 - 2415
Antibody (20183 12 0TY AlRY)
+-593 F7IMEEAM
D5931 7 RUAR™AE3 1 1,646.61
HAEZE TA
=605 %7 IMBEA 2018 ';5*9;
D6051 7L SAUHEIE2 T 165418 (2019012012 Al3Y)
=624 F7IMEEA
D6241 7L RHA™AE3 T 1,646.61
[BIE0 &=l
1414
=S Ac =5 i
L-581 AHFUA ZAE2 | BAF HAERE TA|
Lt HIR4d RUAEA Genetic Tests for Somatic Variants A 2?)1_‘8 —_;;5§
CZz585 (3) Ef%?éiég%_ggg%g (2018'—:1 11€01 A|€H)
Multiplex Ligation-Dependent Probe Amplication (MLPA) == ETE
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2. 5443
=S Ac =5 P
L-491 HZ M A [Z0] AL
Cz398 Streptococcus Pneumoniae Urinary Antigen [Rapid Test]
L-598 7IEFEA
2t S ZHFH| L Zoll ZAF [B7IMEEAN
7962 (1) meriofotol= ZAEAT
7985 (2) O]ALIORRIE 11|20180— 2595 )
CZ986 (3) E—lﬁ"H’lAl (201 9|Tj O’I_'éJ(NOEI}\l%H)
CZ969 7L Ml rDNA, 3 [S7IMEEAH
Bacterial rDNA, Identification [Sequencing]
CZ970 Ef. 27 rDNA, 4 [F7IME LA
Fungus rDNA, Identification [Sequencing]

od =2 o
1.4
a5 A= NI A
1. A THALO | Zete] 27| JITES 216101 MA[SHE M THAIO &t HAFH(ME) 2
=-519 M4 THALO| A HO{CH0|0, O] Gl AIAMOte| A2 2(212|0]| S5t 5045 QI 4St: HABZ|E TIA|
24 CHARO A HAHAME) 9| HAHEIH R4 L 12]0f 5101 27+ 143 A2018-190%
aAHEE) Eidcs 2. CRE ARHOISSIA M URSO0 AL, A ZHO| 22 AR, CHAIO L Bt R (2l AL 28 9] (20182102012 A1)
STAY S SAAE S5 1124510 QA  THH 510f| MAIA| S01E 21e
L B - . - _ BAZ2)H A
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a-L-Iduronidase
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[ AAA EH HZA Review

Aldosterone
[LC-MS/MS]
(GC Labs Z=:N882)

Renin activity
[LC-MS/MS]
(GClLabs ZE:N883)

Osteocalcin [ECLIA]
(GC Labs Z.E: K662)

SHBG

(sex hormone
binding globulin)
[ECLIA]

(GC Labs 2.E: K807)

30

AR

- A Serum 1.0mL,
EDTA plasma 1.0mL

B YS

- AR LC-MS/MS
(liquid chromatography mass spectrometry/
mass spectrometry)
- 03] (HR]:ng/dL): 0.0~ 30.0
7-

CBA /ALY E 4 E/38

- 24 EDTA plasma 3.0mL

CHIdE

- BAE: LC-MS/MS
(liquid chromatography mass spectrometry/
mass spectrometry)

- 212] (H9]:ng/mL/hr):0.17 ~ 5.38

- HAD /A0 5L =/3Y

- A Serum 0.5mL
SE Y
- AAME: ECLIA
(electrochemiluminescence immunoassay)

-2 (S ng/mL):

M: 18-29Y:18.00~70.00
30Y:10.00~46.00
474:7.00~43.00
4%:10.00~46.00
- HA /A0 E-E /1Y (OFHEAD

>
Fo O
i

- 44: Serum 0.5mL
Y
- AARE: ECLIA
(electrochemiluminescence immunoassay)
-2 (21 nmol/L):
M: 20-49Y:18.30~54.10
>50Y:20.60~76.70
F: 20-49Y:32.40~128.00
> 50Y:27.10~128.00

CBA /A E-E/1Y (ORZIHAD

ANATt L b2
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e T e =E
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CH2Z (Hirsutism) 2+ 22 androgen?
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= RN MAS2 0|4 /= FA0N 7t S0 HEE=
54Ol HLA YA E At oL i 0] 40| eh=2lo] HLA
CHEIRAAF St 20| GRiH HLS RS Y UAIE FUAF =g
HIE (bead) & AHESIL, HIES| SRTEE 2A| AMH|Z0M ToEl=
R0 M M 52 BEE 20|22, HYY B30 T 4 Ut
A, A4 AFHHOIAM 7|tHEls tHE FHAr 2REC 2 245

on,

HBEI HLA SIS 1YY £ DRHIZOR o3 4 9l
O[3 Af3S 27| BOAIS MeSI7ILt SR f T2fefof & 2102

M2y,

CAG repeat0]l tfiet 22t7 24t 24

ojojLt, ZE0], #2F, 0128

GO ARl At RIckziAolste

[l

[e]

HHE

Spinocerebellar ataxias (SCA)= variable expressiong LER =
nuerodegerative disorders2 heterogeneous group0f| £35t=
AS0|H, JHAA 222 FHELE. SCA= Z422] #2l RUALA
CAG repeat9| expansiong &QI8t0 2 M ITHEICt 2 A=
323H9| ot=9Ql ataxia BHAME Q& 57 type SCAS| (SCA 1,
2, 3,6, 7)0i| Tt 2ArpdoHd BMUES E5104 CAG repeats?)
£ 129} SCAQ| mutation spectrumE EAJGHE 12+ 5L

U

Capillary electrophoresis analysis ZAMES 083101 CAG repeat
size rangesE £41517| 2/5t04 T4 Chemagic DNA Blood 200 Kit
(Chemagen, Baesweiler, Germany)£ 08310 ¥RXEHO 22
genomic DNAS ZZot3iCt. =& DNAO CHot] 7|2 =310
HUE YHEES EHE, PCR Y S UASIYCH, SZE PCRAES
ABI 3500xL Genetic analyzer (Applied Biosystems, Foster City,
CA, USA)0ll injectionstt AIGHALE SEAZO| AO|2 22
GS500-ROX molecular weight standardE 71522 GeneMarker
v.2.2 software (SoftGenetics, State College, PA, USA)E &850
A AT

21t

57H2] SCA lociOilAl2] CAG repeatOf it normal range®t
pathologic range& &QISHACE. Normal CAG repeat number=
7|& ot=m0l SIS Hlg o 2 AqtE =St RARSH Zas HACH
323 ataxia SHA0IIAQ] 57 type SCA F&E2 13.3%UCt 7HY
S5t type SCA 62 6.3%, 11 CHS SCA7L 3.6% 2 =QI|RICt
SCA3, SCAT, sSCA72 242k 2.5%, 2.2%, 1.1%E LIEILHRICY.

Z2

2 70l M= 24242] SCA typedi| TSt normal alleleXf pathologic
allelesOil LSt CAG repeat size rangesE 21t = QUQIL}. £
AtaxiaZA0A{2] SCA et BI=S &Qleh 4= QUL Of2{gt
H1E E510f SCA typed| (2 SCA mutation®] £4 L 2 type|
oE ZMER LYYl ek AA L HE0 2=l ataxia ZAAS]

32



8=l MoloflA Lipoprotein(a) &=

a-l._ L

a2/’ WO, OB, 014, Ol 0l23
! GO Aol RAE ATZIAOfa
2 4RRICHSHD OTICHS! AN SR RTINSt af

B
Lipoprotein(a)2 dd&deto = 2017 #
HAOZ SO, FHie de 24y dd
lipoprotein(a)2l RQICZMO| AES AYHOZ &
St QoA lipoprotein(a)d A& stat 22 St
o] Aol tHot AFIE AYEUA|RE, A ZT 7|8
lipoprotein(a) o Cit 22 G[O[Ef=

w2t AlZsHE $H=5219| lipoprotein (a)

HFEH

od

20174 12ISIE] 128712/9] lipoprotein(a) A= SIROIM 713
49 888 3 Si9 COatNolziEel g YAl 298

9| 827 Q& 7|20l M
g 5,740Y) 25H
ipoprotein(a) S&2|7F HOIZILY. ey Q17Lf LIO|
%= #19], interquartile range) 2 46.1 (36.5-59. O)Aﬂ
Cf. L|poprotem(a) SEO YU 19.6 nmol/L (A&

9, 9.0-47.6 nmol/L) &, Ol S| S ?éé* P

| (cutoff) 2 FAME QATLYTHOIM HAIE 75810 HE L]
AFSFRALE. Lipoprotein(a) SYat2 A0l HIaH O:IZHHIH
[CH(EAE 17.4, 8.0-42.7 nmol/L vs. 04Z} 23.3, 10.8-54.5
nmol/L, P {0.0001). Lipoprotein(a) &=+ 52 AFO|2] A2 A4
rg 0.1632 (P (0. 0001) QULCH MA| 14,395 749 Iipoprotein(a)

o
QEJB
x_g—

2l
Wi
o =

N oo pE ¥ ofn

=

t

40

inl
Al
;O

%W\I;’l: SHAIZ| (cutoff) ! 75.0 nmol/L EEf 52 EI% "ol e
15.3% (n=2,209) L.

2=
i

T =01 BAZ0A lipoprotein(a) s=5 £¥#e O
7|oiE = = S0 Tt V| 2 RS IS Sl

2jajsf'?, oy, QAR O]4' 0|M, oj23|
! GCsAAO|ZAE RIEHAfOlBEE

? Mo Ritat i ofmiThat e M2 A

ol
0

30| 520 EUEIRARTL, 2iZ0| 2 WSS ol
9o HIEIQIC SHR0IM 3 AZ 7te Ig
22 SYRYEO ot 2T ALl fleL g, = AN =
e 7 Gt B0l QBTN B AY 7Y IgG
5k 0 2 HAGIHC}

I

@

08

(@)

i
ol

JiLOiIH M2 EE 5@7% SRl
A AE =]

lgG Aol E %*% EA=E E AoRAL.

nJ|0
ofm
_O'L
=
N
=
Ul
rl‘
ruﬂE
b
m =
N
=
~
[im
S
1o
E
okl
)> 1o

i
37t A 7|7t SO 3t MHO| 1,50371 HY L /L= A
EE] |9§$E1 346 ()41%'2'(%.r 124,581, O%, 221, 60%‘)9|

r-l

01 'rj 53.1%, 2016'—=1 54.2%, 20174
55.3% o0, 4EE SAStH o2 Role 20|15 ERCH(HA
61.0%, 042} 50.4%, P(0.001). & AY 7r¥H IgG Ao HHE
HYRYE (S22 L10]) 30.2% (10EH), 24.2% (20CH), 32.9%
(30CH), 73.6% (40tH), 96.8% (50tH), 99.7% (60CH), 99.7%
(70CH), 99.5% (80EH), 98.9% (90CH 2! 100EH) L.

r
u

0

40
O
L]
rlo
N

GCLabs Information & Technology 33



HHZ
AlE|g oot Py ST AHE L Y g
LEAHESS ME, UG, LA
RS Aot 2| - QR QEIMA
20t A ARBE| 1 U= LAHAZHH (radioimmunoassay,
g Y (Chemiluminescence
immunoassay)= £0|=7 20t EF 5= 2| Uit HIIE REY =
UL HAEE Y &
SAC) 2 &% gld &4 (plasma renin activity, PRA,
[AngI]37°C-[AngI]4°C
At £ dYatot7| ok &5 A
I 20rETejI]-EE AZEAMT|(Liquid chromatography-tandem
M

S/IMS) 7|8t 2AHS B 2 EIISIRCt

mass spectrometry, LC-

e
HAtE2 HEHEZZAZ 20umol/L Aldosterone-d7S A7t5t
250uLe| & 2! 7.72nmol/L2| Angiotensin | -13C 2! 15NS 2715t
350uLe| EHO R 27t A AHIE Y QIRIQEHIM | 2 £SY5k= LC-
MS/MS e HLUSIRCE. PY S AHIE SH0IMQ] ZH HA2l=

- 1O

ol

ethylacetateE A8t 22, 7
S 2 20| AH| MAE = CRAIQEIM | of Cifet et 2EHO=
AIHEIUCE A2 2 22 A
ESISd 2 P BEE AR Fele Y AHE F QR|QEIM
2240 242} Kinetex 2.6um C18 1004 3 x 100mm (Phenomenex Inc,
Torrance, CA, USA) 2! Poroshell StableBond 300 C8 2.1 x 75mm,
5um (Agilent technology, Santa Clara, CA, USA) Z&2 AFESII,
Oley 202 22t & ¥ T2 E8& 2mM Ammonium
acetate, 12|10 = 2! HjEFS 28HE 0.2% formic acid2| T 24
SOi|A] AJYSIRACE. L AH|Z 2 L AHZ WREZEEC| Multiple
Reaction Monitoring (MRM) transition(m/z)-2 359.096—189.0
(Aldosterone 1) % 331.1 (Aldosterone 2), 366.1—338.1 A2,
Angiotensin | 2 Angiotensin | LEEZZ22| MRM transition
2tk 433.1—647.2 (Angiotensin | 1) 2 619.6 (Angiotensin | 2),
437.1-660.6 0|UC}. LEAHE & YEAHE HEHEEZE
FEANUEZ B5 4.3620|%CH, QHRQEI | & OFR[QEHIM
| LHEEZ2AS HEEALZH2 2.46 L 2.4520[UCH HAIES]
t2I5t7| Isted 2444 (linearity), 42t (accuracy),
YL (precision), = (carry over) 2 7|2& 3 (matrix effect) &
BBt SAC 2 PRAOI CHSHO] 212t 32 2! 94 FA|E 0185104 LC-
F

O|'|_|.||j

tol
r

MS/MS& 2ot 21 443 0]22| RIAZ S5t ZuietH] ST,

LC-MS/MSZ S5t dEAHIE Ek= 0.05-20.0ng/mL He0AM

ROI5F AMMS LIEHHRI M (R’=0.9999), Q12 HX2 20| Q2=
2SR L 770 SE0IA 2% D|2HO|UCE QIR QEIA | of A2
27Hs Hel= 0.07-200.0ng/mLO|%{ 0, QIZHZ 21O
Rtz 27ts Hel L 107 SZ0ilA 15% D|2H0IRICt 2 55t
S e YD AHEQ AR 0.005ng/mL, AAQEA | o AL
0.07ng/mL OIR{C}. HUE HI} & B HO[AlE LEAHZO
B2 3% 0|9, A QEIM | o AL 8% O|2HO[ULt. 2E=

LEAHZEQ E% 0.01% 0|2, ARLQEHM | 9] L 0.15%=2
Y=L 712 2at= Ol A 2
2 6T BHAt HAOl CHet It o

2 BlRO M= LC-MS/MS g& 1} O|H0f ALESH RIA ZYH 2t
AR E H DA 22 oQUCE SACS| ZS LC-MS/MS & (x) 1t

HPLC(y) A0I] 8 AR y = 0.3607x + 2.7015 (R’ = 0.7534;
n = 34), PRAS| ZLy = 1.0486x + 0.0071 (R = 0.9228, n =
94)0|C.
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