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AJAIZi=|0

2} 2050t EEl-4 [gG x| ZAL

(Anti-Aquaporin-4 IgG Antibody)

MAIZ&AE A neuromyelitis optica, NMO)2 SFAIZAI0] HEM Eazzl
e MoE HIENoR s E3Y APtHIESRILD, S5:4E
Cledets

ANelddaA etxte] SFoIM &Y S0IR|Q) SotFotER-4
Jat5 = G| Aeo| HotRtaUct

)\|A|74711¢05|g 6JAQP—A XMé*iIOﬂ ols

Hotw A Z(astrocyte)
gl o= CHEsE2
%ﬂE%*(molecular mimicry)of| 9_|6H MAME T2IT27} X FeEH| 2
AE50 ALY Sut = X0

|

9l =
O} AJAZAMASIT Ch31E50| RIS oMoz S35
—

>

[ O -
FEHe MEOR, ANZEAY SOIN AUNUNT YNAT, T2/D

SIAQP-4 | ZAPH =20] ELICt
A

ot I_Lﬁi.*(cell based assay,
CBA)2 Soll ZAQP-4 A ZAE & B9 LY ALIZMSE Stxtof
CHall 90% O|AQ] BIZERL 100%0 7H2 E0|E2 7HX|= 22
Hw|n Q&Lct

>
=0
AN
>
>
\I
_LL

TIES ARIBAMSH RIEH7 T2 Al
M[eFH0 AL ZHRASH SFAZA &0] Lol o=
2015 International Panel for NMO Diagnosis (PND) OflA]

NMOSD)0I| CHet M22 2IH7 |&S UHIELIC,
WNISFEZSE
MeEHE3

(inflammatory demyelinating disease)2 2, ', AN,
O] =M EAZXISI= HFEMOR AJAZAACD
12 & Stofl= CHEXOZ Al t

o g

st (multiple sclerosis, MS)0| QUELICE @2 7[7F SOF AMNAXSHS CHErA4sHS9| ot 0o 2 URIoLL 20044
anti-aquaporin-4, anti-AQP-4) X7 Fatx|7F EAZHA] Chet

Immunoglobulin G

Antibody target

Extracellular

e Aquaporin-4

Membrane

Intracellular

Ref) Clinical and Experimental Neuroimmunology 5
(2014) 290-303

A4S HTO| Q11 SAQP-4 SV BHEElE o2 Hetss Al
23 371 A9 Z0|E 7K [= &4H(ongitudinally extensive transverse myelitis, LETM), At AMZASA(recurrent isolated

Fig. 1. Assays are developed to detect the interaction of
immunoglobulin G with aquaporin-4.

A HEZSHneuromyelitis optica spectrum disorders,

AR MREISI021D S ANEELSES IR

oT o=

optic neuritis, RION), 2%=9] A|xZAH bilateral optic neuritis, BON), X7 fHEZISHIF SHHEl AL SIAQP-4 Shx|| 201 AMAZ0 L
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Table 1. AMZX4-E S

ro

o M7=

Diagnostic criteria for NMOSD with AQP4—-IgG

1. at least 1 core clinical characteristic
2. Positive test for AQP4—IgG using best available detection method (cell-based assay strongly recommended)
3. Exclusion of alternative diagnoses

Core clinical characteristics

1. Optic neuritis

2. Acute myelitis

3. Area postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting

4. Acute brainstem syndrome

5. Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD—typical diencephalic MRI lesions
6. Symptomatic cerebral syndrome with NMOSD—typical brain lesions

Ref) Neurology 2015,85:177-189
2IO}F0EZ4 IgG 2HH| AANE

SIAQP-4 SHA| AL SElE AAEo 2 PRSI T  indirect immunofluorescence, IIF), M%7 [EHEAH (cell-based assays,
CBA), YHHATIMEA A {luoroimmunoprecipitation assay, FIPA) & BIAFHIAZIZI (radioimmunoprecipitation assay, RIPA),
SAHA=ZHH enzyme-inked immunosorbent assay, ELISA)S CHESH HAZARHO| USLICH

ZAP|EE IRHARAHE ARG 2HS ol 7H T Ve TgAeR SME HYE DIRAL AL H BHE

- = Yo )= T O = TI
SIS SAME0| BE2A17|1 1A, 0|xFatA|(secondary antibody)2 STEX|ISZO! fluorescein0] 2 goat anti-human IgG2
£0fol0] EEn o pEsl= WHALIC, HAP-4 EH| &Y THOZ A EYH o St 9| AEa BBkl surface)
o

340
9l St 9| Z7KVirchow-Robin space)of SgSMo| ElLict Mm7 [HIEEAMHE AIZH AQP-4E AN ZIY ransfection) AlZ]
QIZHEHAMAINIE(human embryonic kidney cell, HEK cellol| fluorescein?t £ goat anti-human \gG% E04510 MIZZEHO|
LHC|=XE BEoh= YWHYLICHFQ. 2).

OO
UKo 2 SIAQP-4 H| Al S-E 7K1 RIE|H, SHZAOIM S4! SR HXAS 0188 BAE F7I= Lidst=
22| SEH0f ColiAMe YR =20 AL AMEXASE0| L=s| QMEHA S JAQP-4 A7t 801 B2 FIIE X4l
AAE Hote 0] HaLok
Synthesis of DNA Insertion into plasmid
—_— —_—
DNA Plasmid
l Transfection of cells
Slide Incubation Expression of antigens
Determinatioin of I
specific Antibodies Transfected cell ‘
using IIFT
EUROIMMUN Iy
Fig. 2. Recombinant cell-based indirect immunofluorescence assay
Focus |

Az [

3




Bl Focus | Focus!| N

ol
=
)
Y
S

ol
>
o

(o]

=

N
=t
rr
>

>

M

o

>

2
1o

pal
il
=)
fol
bl
)l
O
T
a2
0jo

%
Y
A=)

\d
>
R
oX

o

>

Q
1o

Ral

il
njo
rio
|'>4
ol
=
>
o
4>
rr

O 9
> >
=
im

ZA} A| ZFOALSE _I Ix xS -'I' SiRi= e I I'
A Al BT I SAIE EHeldl 3 #X|X
FPOIBEY 2 S5 X2 oDiol ZH0I SUEZNLD] Hiotol ATFHOR LS BIREE Lol Koz 2eiH 2atic) O|EIA T} 2| AERAL

|
(Phytanic acid & Pristanic acid)

FEZiAfolEle Ho)
o| ot &

= HEAIE ZAX =
ZAEIS O HEAS 7Z94 715
HZA|E(peroxisome)2 MIZst A7 2subcellular organelles)?] sHtE FHL| 2| REQIH| AMSIAH|RE HAZL|C]
AAets Ax|(mL) AN /ALY A HEEE

HEAS0E Cidet S22 Sofick=d| 2est 84S siRot=tl 60071V Lo USLICL HEASS 2= MIZ0f EXHoKIR!
HEASS s=71 71 52 &7 I= it SEYHC, I3 g=t ME-ols HEAB0| g, Mg+ 22 =7(0f 2fo] g2

bl

= HEASO0| EXHLICE

Anti-Aquaporin 4 IgG
Antibody Serum 2.0 2= /1Y IFA 8107} / D810100C
(GC Labs 2.E: K023)

—

SIH7IK| 7 EE HEASY] S28t 7Is2 tSt 8L

* A7] AR 202161 102 01 7|20/, 53 Wz 4 oL F4

0x
ol

HZ S0I5EA|7| HFLICHhttp://www.gclabs.co.kr).
(1) 7IZf2t0Klcatalase)E St THitatA0| 2ol

(2) OHS-ZARSTIANVI CFA)T} HRIAEIS TEBISH RIA 2 XJgtAt RERO) B-AlS}

AR (3) MR D[Rimyelin)e] SR3H RARA! HEZRIXIZORM st S4 OIXfY JE(plasmalogens)] 4
) (4) mEADE Z2ES 3-methyl-oranched fatty acidsQ| a-ASt
LA HE2| O[X|E Tel: 1566—0131
(5) Lt S2SAOIE Ol HHEMAGTIE St S2ISAR0IE ofi=
(6) L-IHEH0|E ASSAE Sot 1-210[AC] THAIZQ! LLL|HE A2 Atst
s (7) B2EIZ-Con HalEAS S5t S2EI-CoA Mg
=125
oL R
(8) XA I
01. Y], CIEZSISI A B2 T 2ato] ZHRICH CfEHIZ RSB 2016342906, (9) &L Z2AHIE B
02. Wingerchuk DM, Banwell B, Bennett JL, Cabre P, Carroll W, Chitnis T, et al. International consensus diagnostic criteria for
neuromyelitis optica spectrum disorders. Neurology 2015;85:177-89.
03. Waters PJ, McKeon A, Leite MI, Rajasekharan S, Lennon VA, Villalobos A, et al. Serologic diagnosis of NMO: a multicenter - = xISlo| H= oH=
comparison of aquaporin-4-lgG assays. Neurology 2012;78:665-71. uﬂ%*l_a Egn_l'—l F_'Tl'gl' -|-|-Igg

04. Waters P and Vincent A. Detection of anti-aquaporin-4 antibodies in neuromyelitis optica: current status of the assays. The

International MS Journal 2008;15:99-106. HEAIS Aotz HEAES 7[sdoliet So] Qlu, FMsMo2 Tilet EAS LiEL= et HEAS 2 34 F
05. Lennon VA, Wingerchuk DM, Kryzer TJ, Pittock SJ, Lucchinetti CF, Fujihara K, et al. A serum autoantibody marker of JEC2 LiFk=], ZMe HEAS A0 Zest HEE HEMperoxinig 2Hot= 2 SMRHPEX)Q] Z&tO2 Qlot HIZAIE
neuromyelitis optica: distinction from multiple sclerosis. The Lancet 2004;364:2106-12. /(\)Hg}g Xa'i._f(peroxisome biogenesis disorders, PBDS) |j_ %MHE ﬂ“%“% ?2‘(—0“5 O|)§O| %12'-} E|_OE| ﬂﬂ%“% %Ej §_}|\_7+

=]
06. Waters PJ, Pittock SJ, Bennett JL, Jarius S, Weinshenker BG, Wingerchuk DM, et al. Evaluation of aquaporin-4 antibody assays. Ang| Sulrl= HIZAIES EEelucH
Clinical and Experimental Neuroimmunology 2014;5:290-303.
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Table |, HIZAIE mglo] 22 LO[EM ZR|AEA CHAIR HIEA IS &let

Peroxisome biogenesis disorders (PBDs) Single peroxisomal enzyme deficiencies

. HEAIEZ Zatof|lM mehit T2 ABKO| H|LHo] &ol= 7|H
Zelnsr SsEe U dlsirs (2S5 X—linked adrenoleukodystrophy/adrenomyeloneuropathy

(<-ALD/AMN) TERM(phytanic acid)2 371115tetramethylnexadecanoic acid2 AlZ0| SHE HEEE20| X|8f EX (22 MERIS 1 ¢S

Zelweger syndrome (ZWS) (Severe ZSD) Refsum disease (Classic, Adul) 2 U= JHKIARE X[EHMbranched chain fatty acid)ILICH CHEEO| X[EiMSDH 2 DEMER 3-AM3t0f 2fsl CHALEIX] 2o

(phytanoy! CoA hydroxyiase deficency) T cidlol] TEAS HIZABOIM o252 ZR|D, EtAT}F DI M=) Ze|AEKte 2 MBkEL|C) Ze|AEM(pristanic amd)—

~ i ; LEMA R} Oz AO| KA K|t HF =0f Zx5 2k AES

Neonatal adrenoleukodystrophy (NALD) Acyl Coh oxidase deficiency (pseudo—NALD) 2610 14-tetramethylpentadecancic acid2 LEMTF O X2 AS| ME X2 HE XE S0 EA5IH, ARRI0IA T2 AR

(niermedate/mider 250 = 71| SR2EE Q0 4 QST AUR B ePILL TERC] a-M3l0| MNBZ OIS 4 QUSLICE H2AEMS HZASOA
Infantile Refsum disease (IRD) B-MBHE 2] B AN SIS KZAS SIMGHH, 7 e XEM2 O|EZE2(0L0IM O[MSIEARL S2 MeHE 4~ QISLICH

. ) D—bifunctional protein deficiency (DBP deficiency)
(Intermediate/milder ZSD)

[}2EA PHYH SHHO|Z QlsH phytanoy-CoA hydroxylase &AL peroxin7 AT ZE S0 Qs LIEHAQ| a-AEp} FIBEEX|
QIO MEMAMO| EET} ZZI0f| 40[H| Zh= 70| ZsH(Refsum disease)RILICE DIRZIX|Z PBDs 52| AatollM PEX 59 £

QER 2SO R Il A0 UHLH= p-AEh} AIEIX| SO malALko| Satnt /0] ol BLIck

Rhizomelic chondrodysplasia punctata type 2
(RCDP2; dihydroxy—acetone phosphate acyliransferase deficiency)

t—

Rhizomelic chondrodysplasia punctata type 1 (RCDP1)

Rhizomelic chondrodysplasia punctata type 3 (RCDP3;
alkyldihydroxyacetone phosphate synthase deficiency)

Alpha—methylacyl-CoA racemase (AMACR) deficiency ENDOGENOUS
Peroxisomal sterol carrier protein—X deficiency (SCPx deficiency) SIS
Acatalasemia DIET
Hyperoxaluria type 1
(alanine glyoxylate aminotransferase deficiency) PHYTANIC ACID LINOLENIC ACID CHOLESTEROL
Ref) www.uplodate.com, www.nebi.nim.nih.gov/books/NBK1448
a-oxidation
PBDsOM HHHAARONZSD)2l HR, Ml 7Ix| Zl2to| elaMoz Atx(continuum)E LIEHHE o2 2T, HeA [Q’g‘jg;’:‘m PRISTANIC ACID C24:6w3 DHCA THCA
S2TZWS)0| 7t BE0(11, Fot HZEH(RD)0| 713 Zoletn Aot EABIEISSZOHNALD) %Eol o= UK
UELICE 2[Z20l= 0] MP7IK| Hetls &5 ZSD, 8=/8% ZSDefil BHot USLICE
PEDs] 3iLIQI RCDPIS| 2. HZAIZ0| EXBIXIE PEX7 SAIXI0) SX0|2 Okl imlo| X 120 ZEEN QLI PEROXISOMAL 6-OXIDATION
0|2 Qlalf OE|ZQIXIZS| ghadut LERS] o-Aet SO & 7HK| HIEAE 7|S0] &aELC,
HEAE He= L1440t 100008 & x4 1~0FHA ZMck=E Aoz FAELICE of HF0ME A 2|9 Necker—Enfants acetyl-CoA's propionyl-CoA + acetyl-
) _ . + medium/long- Coh + 4. 8-dimethyl- C22:6w3 chenodeoxy 010 1 CoA
Malades EI0IM 19822 ES 1997A7IX| ZITHEl 1000F Q| A CHAOLA BEXtQ| 27%7t T IEAIEX% IRELICE, chaim acyl-CoRte nonanoyl. oA DHA choloyl-CoA !
At BABTISIAEO(X-inked adrenoleukodystrophy, X-ALD)Zt 7+ S5t TIZAIE Z&H0[H, 1/20000~1/500009] Bl=S taurinelalyeine
SULICE BYHS S Zellweger syndrome)2 FOP7| =70l LIEILEE 7+ =56 TISAIE Z2to|H, AK40t 50,000~-100,000F
of 5F HOA AiGH= 402 FAMEILICE URMY T2 S (primary hyperoxaluria) 1580002 BIE 2 HHAISILICE L0 S MITOCHONDRIAL B-OXIDATION tauro/glycocheno  tauro/
HEAIS DE $R10) Of2) Y Fal 217} UALICH E5F GO ARIIRMTIOAS 20203 1RIE] AIMOF AE ThAOIA + KREBS CYCLE deoxycholate  glycocholate
MHZANST) =20 HZEAE st B AR C20.0, C22:0, C24:0, C26.0, C20:.0-LPC, C22:0-LPC, C24:0-LPC, C26:0-LPC
5= 371610 ZAIE AlYGHD USLICE efA o mU HEAE 22t ote] U 3 Rt Sell= S7+2 A2 oll&ELICk €0, +H,0 bile

Ref) Physician's Guide to the Diagnosis, Treatment, and Follow—Up of Inherited Metabolic Diseases. Springer,2014:376—-397

Fig. 1. HISAIZ p-AaHA 9 ol chh =A4Q B
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M[EHAL Ia|AERMO| QAN QA A Z0] Cft 2RI AL BAfo] i OIS Tlsi0f 5i0], HEAIS B2 Ostn BErRIAS ARSI k= 2N

UNOl= Ol 2001 QUK Fig. 20 FAIEO] UAUICE THEESO! QU e T718 Xal, 49 2, HAR! M4 FHHLE
HIZAIS Hglo| Cist ZIEZAKE ofs}sHor AL S0 E2 RS, ZHlcH, WL SAER OIst arlo] Al (! SO SO| UBLICE MSISERI HEAE 7isZiA
HEAS RES 22t0) e MEUSO| S7sHn 2y ORo| HoPt AMOpIRE MUK Ho, Hrt B35t MaS) oy SOSSC B8 UTINSHBALCH) o= S/ 26 5 Sronls HEC Sest, MHEs sed 7L HE T
UNTIO| RAHY TR0 TSP} of2fe 4 UBLICE R0l HEAS e Ziteh| 9 olgsls He ZASS =i S2tA0iRMplasmalogen) =9 24, BEAH DHCA, THCA S0 S7t S5 <Y 0k 501 UELICt HEAS 20|
NS MBI 22 0fsHsiol SHL Z1210] HEAS RIS ZHRIERIS i Cl2 B2 KsSo| Zall i) Oflelie ERIOIA SI2t 22 U B4, HAOISI 2L MetBIRol HEAES 757N 2T 52 B350 LU HEAS 8S

5 w9iZ 5! 71 olel SEEH TBS0 ot £ BN ZA U SRRMSR! ST ZAS ARGl X2 M At
TR 275k, HEARS TS S SEX0! AN YA TN 9, WEo 47k 280 YRl ALRISE Lio] TRl It UAKOR L] Hals ZARIME AIRME 4 UBUICL TR IS Q0| DS £ HIREEl 24y
FIFHE ol ofi= SlE ol =201 Brri(Table 2 NS = BRI DRYo 274 MRS TES0] Ol Tl KIEr Aol 0] IS 4 Sl

Teble 2. &Rl AlLf2|20] ME HEAS Hetol 2F
ag gy aE 3y

PBDs(ZSD), PODs(Acyl CoA oxidase deficiency, D—bifunctional

Neurologic presentation

=1 . . 83 X-ALD/AMN and phenotypic variants
=" protein deficiency &) = phenolyp Age of
. . R il ; ; ¢ ) -
- RCDPRCDP!, RODP2. RODP3) 284 Rest group (Refsum disease, Acatalasemia, Hyperoxaluria onset Neonates Children <6 months of age Children six months to four years Children more than four years
=l . ’ =l type 1 %) - Hypotonia - Craniofacial dysmorphism - Psychomotor retardation - Behavioral changes
- Decreased activity - Failure to thrive - Neurologic dysfuncion - Intellectual deterioration
- ; — - Encephalopath - Hepatomegal: - Hearing loss - Visual abnormalities
Ref) Neurochem Res. 1999 Apr;24(4):565—-580. phalopathy P galy g
- Seizures - Prolonged jaundice -Abnormal brain auditory - Hearing impairment
- Craniofacial dysmorphism - Neurologic dysfunction evoked potential - Peripheral neuropathy
Table 3. CIst {2 A|1E Zlsto] Maolstd EXIS - Skeletal abnormalities -Visual abnormalities <ylsua‘Labnotrmat‘Uhesmsuat - Gait abnormalities
(calcific stippling, [retinopathy, cataract, [T PEN ATmEIL, MEEREId iy, . White matter demvyelination
shortened proximal limbs) optic nerve dysplasia, abnormal cataract, abnormal ERG) i
Diagnostic group electroretinography [ERG] or - Ostroporosis
visual evoked potential)
1 2 3 4 - Liver failure
- Hypocholesterolemia
ZSDs ACOX1D DBPD RCDP RCDP RCDP X=ALD RD AMACRD )
Symptoms - Osteoporosis
(ZS, NALD, IRD)
Type1 Type2 Type3
Plasma i l l l
Very—long chain fatty acids 1 1 1 N N N 1 N N
Di— and trihydroxy—cholestanoic acid 1 N 1 N N N N N 1 Peroxisome 1. Plasma fatty acids 2. RBC plasmalogens
Phytanic acid N-1° N N-T1¢ N—1° N N N 1 N-1 f . -VLCFA 3. Plasma/urine bile acids
Pristanic acid N-1 N N-1° N N N N N 1 unc'tlon - Phytanic acid -Di-and trihydroxycholestanoic acids
testing - Pristanic acid 4. Plasma/urine pipecolic acid
Erythrocyte membranes
Plasmalogen level | N N i i i N N N | |
Fibroblasts
Plasmalogen synthesis | N N i i i N N N ¢ * * ¢ ¢ *
DrAPAT : N N ' ' e . N N VLCFA: VLCFA: (Rhi licCP) VLCFA only: Phytanic acid Phytanic acid:
3 3 izomelic CP) + only: ytanic aci ytanic acid:
Alkyl DHAP synthase ! N N ! N ! N N N Plasmalogens: ¢ Plasmalogens: nl Plasmalogens: { only: Pristanic acid: 1
C26:0 B—oxidation | | | N N N ! N N Phytanic acid: + Phytanic acid: + Phytanic acid: £+ Bile acids: abn
Pristanic acid B—oxidation | N ! N N N N N | Pr\stanic acid: 2 Pr\stanic acid: £ Pristanic acid: nl
Acyl~CoA oxidase 1 ! | N N N N N N N Bile acids: abn Bile acids: abn
. Pipecolic acid: M
D—bifunctinoal protein | N ! N N N N N N
Phytanic acid a—oxidation | N N | N N N | N ¢ ¢ ¢ ¢
Phytanoyl CoA hydroxylase | N N | N N N | N
Peroxisomes Apsent Present but abnormal Present but abnormal Present Present Present Present Present Present Peroxisome Single B-oxidation RCDP-1 X-ALD/AMN Adult Refsum AMACR
biogenesis enzyme defect- or-2or-3 disease
ZSDs, Zelweger spectrum disorders; ZS, Zellweger syndrome; NALD, neonatal adrenoleukodystrophy; IRD, infantile Refsum disease; ACOXID. acyl—CoA oxidase 1 ;S%T{D IRD ﬁ;?él:cryDBP
deficiency; DBPD, D—bifunctional protein deficiency; RCDP, rhizomelic chondrodysplasia punctata; X—ALD, X-linked adrenoleukodystrophy; RD, Refsum disease; AMACRD,
2-methylacyl—CoA racemase deficiency; N, normal.
? Di— and trinydroxycholestanoic acid are not elevated in all DBPD—patients.
Phytanic acid is derived from dietary sources only and may therefore vary from normal to elevated in patients in whom phytanic acid a—oxidation is deficient. Enzymatlc and/or Molecular study for DDx.
© Pristanic acid is derived from dietary sources only either directly or indirectly from phytanic acid via a—oxidation and may therefore vary from normal to elevated if pristanic
acid B—oxidation is deficient.
“ Phytanic acid is often elevated if pristanic acid f—oxidation is impaired even if phytanic acid a—oxidation per se is normal. Ref) Pediiatric Endocrinology and Inborn Errors of Metabolism, 2nd ed.: McGraw—Hill Education, 2017
Ref) Biochim Biophys Acta. 2012 Sep;1822(9):1421-1429, Fig. 2. 2185t YHSHO| U= HEAIZ 2eHof Chet A Y2 LY
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QHbo 2 MEAMS 0k PBDs (RCDP1 S)2F 2| Z4tH(Refsum disease) SO0, T2|AEAS T2 PEDs?t DBP. AMACR, SCPx
ZHS S0M 8 57t S7foks Ao Ui QUSLICE Table 42 20| LIEMMDF | AERMO ZAARZADL 3 | AERM/T[ER
Hl AL Zotol] et HEAE Eetg gL 2 2 USUCH ot HEAE 2ot JH2 MAst 8t 718 T,
UL/ MSIEI A7d, STIZAL Cifet SMORIFAL J2|u MEVe| of740] HatE Crefet Xz nte| MEXQI LA 0|
ZIQFILICH W2tk LEM T} D2 AEM ANZT HE02 HEAE HetZ XHsP | Bhts, YN HEE MEXR! TN 22
Sofl HEAE Aets 2Hsh=t EXxMo 2 Egot= 20| AT TEELICE

Phytanic acid accumulation, pristanic acid normal

No other disturbances

Plasmalogens deficient, unprocessed thiolase -

Phytanic acid accumulation, pristanic acid accumulation
Normal pristanic/phytanic acid ratio -

Elevated pristanic/phytanic acid ratio e

Classical Refsum disease
Classical RCDP

Generalized peroxisomal disorder

Bifunctional protein or thiolase deficiency

=
HEEP| HEYUC mekM 0f2fet 2 HARZ} SiAA| =9I6t0i0F Bt

10 GC Labs Information & Technology

5t AMOIOIM TIERF a-A5t SO RS Z810| UKD SiCfaks, T} ZalABS| 3 5=
o
=

— =20
LAz TERMO[LE Za| ARO[ QUKo ME=X] u, 2R 2R0l= 2 20

Ret) J Inherit Metab Dis. 1998 Oct:21(7):697-728,

ZAEIE o

A= Gx(mL) A / A28 B 2y

Phytanic acid

(GC Labs Z.E:5004) 518 / D518002C

EDTAP 20

=/7¢ GC/MS

Pristanic acid

EDTAP 2 B
(GC Labs ZE: D724) 0

AT GOl A2 A

* 7] GAPEEE 2021 108 01 7[20|0, % HEE = L] 2 FEES =RIskA17| HiZ L CHhtip://www.gclabs.co kr).

BAIES
FIctZALe|atE ME9| ojoft Tel: 1566—0131

- o=

s

01. 7orS A 158 HEAIS HAIZ S SA2 BIRE 78 TARZE 1249[8f 2016:655-685.

02. Bwee Tien Poll-The and Ronald J. A. Wanders. Peroxisomal Disorders.In: Nenad Blau, et al., editors. Physician’s Guide to the
Diagnosis, Treatment, and Follow-Up of Inherited Metabolic Diseases. Springer,2014:375-397.

03. Ronald J.A. Wanders and William B. Rizzo. Inborn Errors of Peroxisome Biogenesis and Function. In: Kyriakie Sarafoglou, et al.,
editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 2nd ed.: McGraw-Hill Education, 2017.

04.N. M. Verhoeven, R. J. A. Wanders, B. T. Poll-The, J.-M. Saudubray and C. Jakobs. The metabolism of phytanic acid and pristanic
acid in man: A review. J Inherit Metab Dis. 1998 Oct;21(7):497-728.
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_ _ = ®
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o LEEUC SE SrMU~SEAE I6H ié FI2 1~ 20| O TRE 4 USLICE Y LYE Fat2 DRl 2Xk=
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12 GC Labs Information & Technology Focus il 13



linical Microbiology

2020II:=| EO_II'IHH%F?:-IIA} l;l_tl Q-IE?:I-%:":g 6_35:_ %7;" Table 2. ALY 2 UHE I QAS(%)
2004 1@ | 28 | 38 48 58 68 | 7 e¥ o8 0¥ ng w¥ B
1. ééo_IHHH%t?:-IlAI. %7“ UME(%) 10.8 1.9 135 141 14.2 16.5 15.8 19.4 181 172 16.8 14.0 15.1
IHS@ES)2 71 HEs 2TS 5 Sz TUNUS Sai YRAS A45H AEste 20| 2zl Tt o W S e o O S W O W ..
RlZ YHS MPEd e SRELICL A48t IESEEES) THS 9o GCEAKICIZMT0INE A4 BRI SSIA AL
BACT/ALERT® VIRTUO® IS =2/ot0 ZAtS Zi3liotn Qlond, M| Lo 24417t XISZRI RUERIS Sa AR U8 AS 25
Ao 2uE B st it RS skl ASUC 20
SHHIUAAIC] QBEZS 3% 0P AR 410 B 100mL 0]40| HEELICE GCARICIZMHO M= & 8 YMET Y 5
£2 PUIERIGHD 2lon] Sk ZAIS Saf 50mL DIRIRl 22 THES HBHD QUSLICk 20204 B0l 22IE -
22| dE 2AER}F FAHY A XI=2E MFsteL T=0i| =20 FAZ BIFLCE 10—  m oouEw
Table 1. EOIAZAOIN 2218 2R 75 2IAE ° J 1 1 I I F r F r r r i
No. Organisms No.of isolates % 0
1 Escherichia coli 2,976 216 13 P =| 3g 4% 5¢ 6d 78 8d og 10€ 1a 12¢
2 Staphylococcus epidermidis 1,386 1.4
3 Klebsiella pneumoniae 828 6.8 Table 3, oM ZA|
4 | Staphylococcus hominis 752 6.2 o) 1@ 28 3 4¥ 58 68 7@ sy o® 0z n¥ Py I
5 Staphylococcus aureus 731 6.0 Tx| Tt 57 5.7 6.2 6.3 6.2 5.8 5.8 6.0 6.2 6.1 6.0 5.5 5.9
6 Staphylococcus capitis 558 46 50mL E@ 69 638 71 73 73 71 70 70 7 72 72 67 7.0
7 Staphylococcus caprae 351 29 ol &t % 70.0 711 75.0 759 740 69.6 691 72.3 75.4 732 72.3 67.3 71.8
8 Enterococcus faecium 318 26 5.0mL T 28 29 32 32 30 30 30 33 33 33 31 31 31
9 Bacilus species 280 23 ojet % 300 289 250 241 260 304 309 277 246 268 217 %7 288
10 Staphylococcus haemolyticus 279 2.3
Proteus mirabilis
1112 Enterococcus faecalis 2;12 22 22 83 gl T gt —o— 50mL 0|4 HF 5.0mL 02t H=
13 Pseudomonas aeruginosa 176 15 E;g \ | ) \ \ \ \ ] \ [ |
14 Corynebacterium species 174 14 6:0 B \ \ _—
15 Corynebacterium striatum 153 13 50 © 3
16 Acinetobacter baumannii complex 137 11 4.0
17 Sireplococcus agalactiae 3 09 30— . .
18 Staphylococcus pettenkoferi 108 09 2.0
19 Candiida albicans 104 09 ;8
20 Candida parapsilosis 98 08 0 1 2 3 4 5 6 7 8 9 10 11 12
21 Enterobacter cloacae complex 95 08
22 Serratia marcescens 80 0.7 20 SoHap K (%)
23 Candida glabrata 76 0.6
24 Clostridium perfringens 74 06 120.0
25 Bacillus cereus 74 06 100.0 300 289 250 241 260 304 309 277 246 2638 277 R7
2% Staphylococcus simulans 60 05 80.0 —— —
27 Candida tropicalis 80 05 600 — /90 7l B = o 696 691 jzs Re 52 723 673
_ 5.0mL 0/2H%)
28 Staphylococcus warneri 57 05 400 — 5.0mL 0JAKc%)
29 Stenotrophomonas maltophilia 51 0.4 200 |
30 Micrococcus luteus 48 04 00 — |
Total (Inclusive the other organisms) 12,108 100.0 = 28 3E 48 58 62 78 88 o8 02 L= 12¢
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Xt £ A}, ABj7r X, Wil Xt 57 VRE L .- L
it HSAlEEAS X, 15 i, BEII2AE At 2la | ] [ | | ]
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B Azzezsa B 27 Bl BRARIS Bl oixsiz
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Il EEENEETIESRSARY) o 229 o, 24 I}, A7 [chemzl
-fé—-%— ot 55557153 MERS) of a7 ZYES of MEEHEEE == . E}'XHLHAO-';'L _I?_E_l_%(%) ?:I._)'\_)g_;:_ —'?'—E.|-%(%)
— —
71, S20I=200xt Qx2S 7, b RER AL 1= 20X} 7, SENMHAABE(ADS) 74, SO0 [AlLYARIIRVRE) 2SS - -
L, AEQI==oix} U, HETE s 1. 220|=HE-0FE(CID) ¥ U HEIMZIL S ST SR (MRSA)
o, clzez|ot o, ghly HZES 20| 2HE-OFZH(VCID) 2es
ol MzY o gy O, CHLA S S 2VRPA) Z2S
Of. SIEOfO| ALY EA T Tt 2, 4| 2, CHILHAOM | E5tE] BHR0H |z
(VRSA) 2ei5 o, 7 (MRAB) 25
Bl FH AR MRS 2ECRE) B, YAELIUY of. REZAE
2oz M. 2ol H. 2MEE7IIEE
M, E87i% Of, Fl=7 ol M, SR ME 2SS
M, SHIX of. =02 AZES
A, x|ZTL0k” A, AR EEH0RA UHE
7 EEIMSATIZIA ZSZ(SFTY)
Ef, XI7t8t0[21A 2teis
Ref) Zgi#alE 2020 HE2eY 25 2 £5(2020.07)
Table 5. o2 AYPY 65 T 7IE
2 zety EIEHG I3t ZAPIE
S 00[ALHA] SFARTL - MO (VRSA) ZES QIMAH|OI A Vancomycin S ELHA() EE= LHAIR) Staphylococcus aureus # 22| 58
22
Tt M 242 ECRE) ZES QUM O Carbapenem SRl LHA ZLiMZ4 25 22 S8
o0 M . . 2o =
PO SIS 2O RMRAB) ZIE AR Mulugrug Res@anl Acmeto?acter baumannn; =S .
(Carbapenem, Aminoglycoside, Fluoroquinolone 370 AIE SfAl 25 LA &91)
QAR M Multidrug Resistant Pseudomonas aeruginosae 22| &4
Mag | CHHE=SRMRR s SO g Fessr e e
=] (Carbapenem, Aminoglycoside, Fluoroquinolone 374 AEaAA 25 LA &01)
HIEJAZILHA BT Z QR (MRSA) ZES UMAROI A Oxacilin &= Cefoxitin &fA| LIAY(R) Staphylococcus aureus 7 22| S5

SIAOO ALY (VRE) Z4EE QAR 0 Al Vancomycin LIAY(R) Enterococcus o 22| 54

Rel) H2I2]E, 2020 0|22 Z2IX/E
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GCSAXIQ|SRHE 217 3074, SISEE
"TITHEAL AL M X[E E 2 ‘
==
CGC=ARZ2IHE X[ 78 12 3957E VA2 JHz6H
SLICL 0 $A= BELHG BA0] T2 FRol wWolx|Z) w2} A3 HI39FE @ ol2sl 2
A Qi FAsisin 2ol YEAE HHGIon Y| 241E - i Molecular psychiatry 2021 doi: 10.1038/541380—021-01185-z,
LEISH Q4RI 5IHU 24 244 DA S0| 20{EUELICE ” g = | Correction: Astrocytic water channel aquaporin—4 modulates brain plasticity in both mice and humans: a
26} 3972 o5t GCEAIXIC|2 AT 19821 2L £[X 0| potential gliogenetic mechanism underlying language—associated learning
TICHAAL MR2oR7|2HC 2 S6I0 =2 &9 UMNHA M2 JWoo, J EKim, JJIm, J Lee, H S Jeong, S Park, S—Y Jung, H An, S Yoon, SM Lim, S Lee, J Ma, EY Shin, Y= E
olE7[HMoR NABINALICE YoRE RDE TAYUSO| XEIE 20} Han, B Kim, E H Lee, L Feng, H Chun, B— E Yoon, | Kang, S R Dager, | K Lyoo, C J Lee
Tetg OIS0 B0 JAE O[04 UESE 22 ChollsU,

(¥) ZICHZAlelEHEL o] el
Laboratory Medicine and Quality Assurance 2021;43(2):94—106

Survey of the Referral Laboratory Sample Managements of Medical Clinics in Jeju Island
Moo—Sang Chong, Kyutaeg Lee

2. Korean Journal of Clinical Laboratory Science 2021,563:137—142
The Patterns of Acquiring Anti—Mycobacterial Drug Resistance by Susceptible Strains of
ZASHTHE A} 'Z45H * O} X{Ad LIE: 2l ksl Mycobacterium tuberculosis
KNCV = _'IH I_J-I. == xlﬂ - -0 E I 1° Og-l. Kyutaeg Lee, Moo—Sang Chong
T Al xl|74
'u'I.EL-I (— Il“ = XICIAALOIBHE O K|
RICHAALC|SHE O|X|E

PLOS ONE 2021,16(6):0253541. DOI: 10.1371/journal.pone.0253541
GC=AIRIR|Z IS Xt 82 182 KNCV ZaHR{Tn}t 7|2 7|AAEL

. - . #6CLabs LkN |/ Immunoglobulin gene rearrangement in Koreans with multiple myeloma: Clonality assessment and
S HIEH0IM] Zel(TB) Xz oHiY 2UHY Zet Z2ME S5 \Tuhercu |s‘r1u':.‘a"mu!mm“..“rf.t.'?:..f;'s".ﬁ”ﬁﬁfm.m repertoire analysis using next—generation sequencing
TS SXIZ ot= IEHNZ MZoIASUH, ; E——— , o o o ,

, 3 Miyoung Kim, Kibum Jeon, Kasey Hutt, Alyssa M Zlotnicki, Hyo Jung Kim, Jiwon Lee, Han—Sung Kim,

Ol ZRMEL Zsh X2 AASHE ERte| MElE RLEESH= Hee Jung Kang, Young Kyung Lee
O SQ°t 9IS otz dAAAR 22 M ZAS EHHEE )
SE2 shoh] O HZ2 Qs 2K Elx| I 28 X2 QA A (¥) ZIcHzAelsts Meat
0l2t= KNCVE| =31 S0l 7|04 4 QU =[USLICE Laboratory Medicine Online 2021, 11(3): 155—161

GC=AQIZ T OLA|OF TS0l 2R LATIT 200l Ot A Study for Accurate Reporting of Bacteria in Urine by Manual Microscopic Examination
2

You La Jeon, Woo—In Lee, So Young Kang, Myeong Hee Kim

Jted g g A0IH, o=k = Z|=O| TTHHAL
Jipo Al AlSIN HQIS Cish| sl RSO LefsiiLI (@) ZICHZAolER 223
Clinical Laboratory 2021,67:1741—1745

Association Among Glycemic Biomarkers in Korean Adults: Hemoglobin Alc, Fructosamine,
and Glycated Albumin

Rihwa Choi, Mi—Jung Park, Sukjung Lee, Sang Gon Lee, Eun Hee Lee
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