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Networking Diagnostics

* The XE-2100 has the ability to integrate into a computer
network system.

* A new QC service and support system through the SYSMEX

computer network.

New Diagnostic Information
» The XE-2100 offers precise NRBC detection for improved

clinical diagnostic information. The reliable NRBC improves

WBC count and WBC differential accuracy.

* By the use of both impedance and optical methods for
platelets, the XE-2100 provides a highly reliable platelet
count.

* New parameters include: NRBC, IRF(immature reticulocyte
fraction), HPC*(Hematopoietic progenitor cells)

* In some areas, this parameter may be used for research or
investigational purpose only.

System Expandability

» AUTOMATED HEMATOLOGY ANALYZER

» Expendable to the XE-2100 Twin System(2 analysis modules
with 1 information processing unit), XE-Alpha(XE-2100 with
slide preparation and staining), and HST series(Full featured
transportation system).

Features to Increase Laboratory Productivity

* Fast throughput(up to 150 samples per hours).

* Laser flow cytometry.

» Random access discrete modes.

* Uses friendly data management with Windows NT system.

Sysmex Corporation

obtained 1SO 9001

EN 46001, 1SO 13485 k EUTURISTIC
and ISO 14001 — PULSE

Certifications f

ISO 9001 Cerlified  1SO 14001 Certified
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LEADING SPECIALIST IN TRANSFUSION MEDICINE SIEMENS
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BloodBank Refrigerator
Plasma Freezer

Platelet Storage System
Plasma Thawing System
Cell Washing System

SSA'SH AN D,

Dosimetry System
Blood [rradiation [ndicators
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Blood [rradiator (BioBeamGM)

Bp

i At " 1 ADVIA 21201 Hematology System

(mmunohematology System

First-Pass Accuracy for Quality Result

www.siemens.co.kr/diagnostics
R HEGTICH,
v  Fewer reruns » State-of-the-art-technology
BloodBank Serofuge - Lowest Overall review rate : SETC
Microliter Centrifuge « Faster turnaround time

- Automated Reticulocyte
Benchtop Centrifuge » Superior linearity - CSF & Body Fluid

Floorstanding Centrifuge

Answers for life.

\/ www.mirrscitech.co.kr
n nl E M' °| Eq (.T.) e—mail : sale@mirrscitech.co.kr ClERIE 02-3450-7880
RP,

Si Ltd. Seoul Technical Solution C 080-450-1234
MIRRSCITECHCO TEL : (02) 588-8733 FAX : (02) 588—-8732 iemens Ltd. Seou echnical Solution Center



Microscopy from Carl Zeiss

Carl Zeiss2} MetaSystems7}
Cytogenetics8| EEf E2EM3 N&et

Interphase FISH

@ 16unm e 17

i
@ 19mm ® 20 unm

Automated Cytogenetic Analysis System with Carl Zeiss Microscope

Carl Zeiss Korea 16' 8;?1285288
. O o g ax
b stwly g B s e Email  mickorea@zeiss.co.kr

http://www.zeiss.co.kr/microscopy

We make it visible.



Automated Tube Labeling
and Transfer System

series
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GNT 7 GNT 5 GNT 3

600 Tubes 400 Tubes 400 Tubes

Stand-Alone Model Stand-Alone Model Bench-Top Model

Connect to Medic Work Tables Connect to Medic Work Tables
GNT is... Advantages of GNT system are...
* GNT automatically attaches a label which describes a patient's * Possible to use various vacuum tubes

information to a sample tube, then transfer the labeled sample e Comfortable one touch drawer system

tube to a person in charge of blood sampling. ¢ Just remove the plasic wrapping and put tube rack
* GNT helps to reduce patient waiting time and to prevent barcode in drawer (No additional works)

attachment error. The hospital workers are available to build the ¢ User-defined barcode configuration

database for blood sampling by using barcode and easy to create * Managing of statistics for sample registration
the user interface for OCS/EMR.

* The System optimizes the efficiency of Blood Sampling Work and
Hospital Services.

\i# DONG-A PHARM.

MEELYA| SHEF FS 252 / TEL.(02)217-7201~7209
http://www.donga.co.kr/diagnostics



BioView scanning system is intended for in—vitro
. diagnostics use as an aiding tool for the pathologist in the
AUtomated Imaglng detection, classification and counting of cells of interest

and Analysis Systems based on color, intensity, size, pattern and shape.

BioView Hematology, Bladder, Breast and Pre—Natal
applications are for an aid in diagnosis. All other
applications are for research* use only.

200 automated High resolution
slide loader digital camera

Fully motorized
Fluorescent and Bright
field microscope

LED Fluorescent
Light source

Integrated 2D
barcode reader

Automated oil High resolution oil
dispenser immersion objectives

2
) Cl2 ttolQuic)} . .
T — DOW SNS Information
» Homepage - www.dowbiomedica.co.kr @ v I e W

NENELT23S115-2, MELE4LE » Blog - http://blog.naver.com/dowbiomedica Viewing
TEL 02-2201-3602~3  FAX 02-2201-2166 » Facebook - http://www.facebook.com/DOWBiomedica a Better Futur
for Yot
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Complete Blood Count Reference Values according to

Weights of Cord Blood

Hee Jung Kim - Hye Kyung Hong - Won 11 Oh
Biomedical Research Institute, MEDIPOST Co., Ltd., Seoul, Korea

Family cord blood banking are comprised of diverse weights of at least 40g to more
than 200g. In this study, we analyzed CBC parameters of the CB to establish CBC reference
values according to weight of large—scale family cord blood.

We examined using cord blood divided into three groups based on difference of cord
blood weight. The results, we could not assort the reference intervals of each group
because each group did not have differences of differential count of WBC and platelets.
Thus, we set up the reference intervals based on analysis of three groups data. Whereas
hemoglobin (Hb) and white blood cell (WBC) set up in accordance with differences of
cord blood weight. The reference intervals of CBC according to weight is as in the
following. Group of 40-99g : Hb, 6.8-12.3g/dL: WBC, 4.0-14.6x10°/ xL: Group of
100-139g : Hb, 9.6-13.9g/dL: WBC, 5.3-17.0x10/ #L: Group of more than 140g : Hb
10.0-14.9g/dL: WBC 6.1-18.7x10°/ L. Differential count of WBC (neutrophils, 32.0—
71.1%; lymphocytes, 18.3-58.6%; monocytes, 3.9-10.5%; eosinophils, 1.0-6.7%; basophils,
0.4-1.9 %); platelet, 91.3-272.1x10°/ L.

We suggest that the established CBC reference values from this study will be useful as
basic data for CBC interpretation of CB in the family cord blood bank are comprised
of diverse weights.

Key Words : Cord blood, Weight, Reference value, CBC
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Table 1. Complete blood count values (Mean+SD) by weight groups of cord blood

40-99¢ 100-139¢ > 140g

Hb (g/dL) 10.1x1.5 11.8£1.1 12.5+1.3
WBC (x10%/ xL) 8.3+2.7 9.9+3.0 10.8+3.2
Differential count (%)

Neutrophil 53.9+£9.9 53.4+10.1 53.6+£10.0

Lymphocyte 35.1+10.3 35.9+10.4 35.8+10.5

Monocyte 7.0+1.7 6.8+ 1.7 6.8+ 1.7

Eosinophil 3.1+1.5 3.0+1.5 29+14

Basophil 1.0£0.7 0.8+0.4 0.9£0.3
Platelet (/L ) 166.9+40.5 197.1+43.6 211.0+46.0

Abbreviation: CBC, complete blood count; WBC, white blood cell.



Table 2. Complete blood count values (2.5-97.5 percentile) by weight groups of cord

blood
40-99¢ 100-139¢ > 140g

Hb (g/dL) 6.8-12.3 9.6-13.9 10.0-14.9
WBC (x10%/ #L) 4.0-14.6 5.3-17.0 6.1-18.7
Differential count (%)

Neutrophil 32.1-71.1 31.7-71.2 32.6-70.1
Lymphocyte 17.8-58.7 18.6-58.3 19.2-59.0
Monocyte 4.0-10.4 3.9-10.5 3.7-10.3
Eosinophil 1.1-6.7 0.9-6.7 0.9-6.8
Basophil 0.4-2.1 0.4-1.7 0.4-1.8
Platelet (/ #L ) 98-260 126-297 133-313

Abbreviation: See Table 1.

Table 3. Complete blood count reference values by weight groups of cord blood

40-99¢ 100-139¢ >140g
Hb (g/dL) 6.8-12.3 9.6-13.9 10.0-14.9
WBC (x10%/ #L) 4.0-14.6 5.3-17.0 6.1-18.7
Differential count (%)
Neutrophil 32.1-71.1 31.7-71.2 32.6-70.1
Lymphocyte 17.8-58.7 18.6-58.3 19.2-59.0
Monocyte 4.0-10.4 3.9-10.5 3.7-10.3
Eosinophil 1.1-6.7 0.9-6.7 0.9-6.8
Basophil 0.4-2.1 0.4-1.7 0.4-1.8
Platelet (/ #L ) 85.9-247.9* 109.9-284.3* 119.0-303.0*

*Estimated by using parametric method (mean+2SD); the other results using non—parametric
method (2.5-97.5 percentile).
Abbreviation: See Table 1.



Table 4. Complete blood count reference values according to weight of cord blood

40-99¢g 100-139¢ > 140g
Hb (g/dL) 6.8-12.3 9.6-13.9 10.0-14.9
WBC (x10°/ #L) 4.0-14.6 5.3-17.0 6.1-18.7
Differential count (%)
Neutrophil 32.0-71.1
Lymphocyte 18.3-58.6
Monocyte 3.9-10.5
Eosinophil 1.0-6.7
Basophil 0.4-1.9
Platelet (/ #L ) 91.3-272.1*

*Estimated by using parametric method (mean+2SD); the other results using non—parametric
method (2.5-97.5 percentile).
Abbreviation: See Table 1,

Table 5. Comparison between CBC reference values established in this study and the study
using donated CB units

donated CB units This study
Hb (g/dL) 9.0-14.4 7.3-13.7
WBC(x10%/uf) 5.6-18.5 4.3-16.1
Differential count (%)
Neutrophil 40.8-72.4 32.0-71.1
Lymphocyte 17.2-46.7 18.3-58.6
Monocyte 49-12.8 3.9-10.5
Eosinophil 0.7-7.0 1.0-6.7
Basophil 0.0-1.6 0.4-1.9
Platelet (/ul ) 130-286* 91.3-272.1*

*Estimated by using parametric method (mean+2SD); the other results using non—parametric
method (2.5-97.5 percentile).
Abbreviation: See Table 1; CB, cord blood.
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Cord Blood Banking and Transplantation in Korea:

A 11 Years Experience of a Single Public Bank
Jung Yun Yang *: Ki Hoon Choi * Hee Jung Kim - So Jin Lim -
Hye Kyung Hong - Won 11 Oh
Biomedical Research Institute, MEDIPOST Co., Ltd., Seoul, Republic of Korea

Background: Umbilical cord blood(UCB) has successfully used for transplantation to
treat wide variety of disorders. Herein, we describe the experience generated during this
period(November 2000-December 2011) in a single public cord blood bank in Korea.

Method: Good manufacturing practice and standard operating procedures were used
to address donor selection as well as UCB collection, processing, cryopreservation and
release. Total nucleated cells(TNCs), cellular viability, CD34+ cells were determined, and
infectious diseases screening test, sterility test, and HLA typing for UCB units were done.

Results: 8,434 UCB units were cryopreserved in 11 years. The volume of UCB units
was 102.2+20.2ml. The number of TNCs after processing was 8.16+2.62x10°.0.28+0.16%
of the TNCs were CD34+ cells. Based mainly in HLA and nucleated cell content, 419
UCB units were released for transplantation.

Conclusion: A public UCB bank was successfully established in Korea; collection and
processing of UCB units should be optimized in order to gain maximum volume and cell

count.

Key words : Umbilical cord blood, transplantation, cryopreservation
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versus—host disease, GVHD)QJ =1y 00] ”’0]- HLA 1 27H7} | ]oHF._ o]Alo] 715351, nj
2] MZE Eeloto] 2214 (Human Leukocyte antigen, HLA) HAF &7 & W5 AH
2 24sh7] el HLAZE dA|5k= 3o2HE 27] 913t At E B ashz] girt, Althd-23
S ARZEE 75 T2 A oA 2ERAZE Bt o & HASilohrt % 22 A
ol A5tz &ALY] o] AlS Qo AFESh= 715 233t "ol ofo]o] Heato ofsf Xyt
olF] AoFS dto] ofo] &<l Ei= ofolet ZAHFFAMHLA)C] Fi E= o dA5t=
7hEo] ARESE] fItt 7HE 239 F 1A FHIE e

x99 71 AYELh2 1993 Rubinstein =°] A-HSE New York Blood Centere|th
[3]. ehollA= 2011 T HAIE Ty @ At Bt HE)9 7 ‘?:]'S 17719]
Ad@-2do] 9o, olF 7IE AP *Fst= 71, 715 AP0 +Fst=
718, 7 7HA 8 2% 295k 7ol dth 20009 A"t 2 AE-2d2 715
7HE2 T 7HA dHe 238E BF G5k ik & WEolA = 715 AldE-2a A<
Adid Byt o]Ale] #et AdE 7|&staat gt

Ol

Il cHah 3 ghe

o

1. o
20009 119 6¥5H 20119 129 314704 W ZAE(F) 7|SAHE2g] At 7]
2 AHoR Fogh Anz e HHT ANE F Ao Hdet A 8,434H9E iy

o= A

2. HH

IR

715 T ApEA o g FO| W ARt ATROAA FAF Al EHS "Rt AHEQIT oA}
7} "o} 7r& A% gdto] 1o 7] Hof AlgE A&ty 314 CPDA (citrate—phosphate—
dextrose—adenin)—1< et A5 wiof] AfF HAxfo] w2t A2 AR CH, A=
AL 25 FdFAtel o5 224-25C)8 FAIHHA 715 524 2 AFH 715 A<t
Zol Afjgesos eurat

2) A4t
139 ATEE GRA2 G0ol o 92 J1%5k AGY A 7128 BT F A
gea BE 4% AW@RAEAR 2005097 AR P D A7) Bt WEEARA)
2.2011.07)0] 2G4 AAE Asich. e A7 Tﬂle A elet Bl o5

Al (CPDA-DY= 4%t &, ImLE AFste] A2 A ME 4oF A2 AEEE HASHAT
A2 15 A7 Al w2t A2t 554 (concentrated leukocyte rich plasma,
CLRP) 0.5mLoA+= A3 & F 5-HAE 4=(total nucleated cells:TNCs),CD34 ¥4 A

N
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FEIEAR o FAZDE HAREAH. 542 BHEA J7F & ¥ A e 9
sto] A2 & Az PELE HASEIH

(1) Al =% HAE 0.4% Tryphan blue dye exclusion® (Tryphan blue solution,SIGM
Aoz AIFFstlal, HARARE @A Eol7] fldll & Al & 3§ ol wA} &Rlst of H
#o= yehich

(2) & FHAME &=(Total nucleated cell, TNC): 25 & E47] SYSMEX KX-21(Sys
mex, Kobe, Japan)¥ ADVIA 2120(SIMENS Healthcare, USA)E ©]-835to] 7+g #| 2] 9]
WL E RISk

(3) CD34 4 A= 4-(CD34+ cells) HAE A2 & 55 A2l CD34 48 A2 &5
SAE BA7] FACSCalibur(Becton Dickinson, USA)E ©]-85}to] &elstgict AAR= ISHAG
w o] whet FITC-CD45 @228 (Becton Dickinson, USA)Z #@L B3] & gatingstal
PE-CD34 ©ZE3A(Becton Dickinson, USA)Z CD34 ¥4 AE & & 443t

(4) 2213 dFY HAHHLA Typing): high resolution PCR-SSOP ¥t o2 INNO-L
iPA Kit(INNOGENETICS, Belgium)¢t Dynal Kti(Biotech, UK)9] A|oFap 24 22 585
At

(5) @Ay HAE anti-A(Murine IgM monoclonal,Millipore,UK), anti-B(Murine IgM
mon oclonal,Millipore,UK), anti—-D(Human IgG/IgM monoclonal,UK) 2 A]3j5}%] o™ A
g A Ay A2 & AA H 55 AEdAE ez HASHIH.

(6) v8= v HAFSterility test): &2 & AA & = 2714 A 8 &71(Thi
oglycollate broth,TSB,KOMED,st=h)¢t &7]4d X 8ieF 87](Trypticase soy broth:
THIO,KOMED, k=)ol 24zt 2mLA 25=ske] 37°C 7] (JEIOTEC, @h=)oll 4] 743t ek
=, W v Blind culture)= AlAste] 9] 75 SRlskath. o HAR= Al HiE A3
At F, A Fo dd 29S &2l shr] Yol

(1) a4 42t AAE A 80 Ayt A i = Andador Cy 7tdA
AHanti-HCV), BE TFAAANHBs Ag), Ax14d W 29 Hio]H A HAAHant-HIV ty pe
1/2), "= HTreponemal test, TPHA), AHA|E Hfo]H A (Cytomegalo virus,anti ~CMV
I[gM)AAL AATHIZGFA vre]H A (Human T-lymphotropic virus,anti-HTL V typel/2)
E Aot

371 AAL 5 HLA Typing AAH #E4d A9 A= BHA LT A AAME Ao
TE= 9= 6o AlPsHH.

gk

filo

RHIE

B

H

=]
H
L

Q9] o =4 £U& WS Yol AW LJFEE A=t WO ukk o BE eIt
5 Qe AL Hx AZ FHE Delsty] Yaf A 1mLe A

1:42] vl-&2 @3 SHFAIQ hetastarch(HES,Pentaspan, A LoFEE), oS P dof 7}
stleh. @4 SEAet ol £ &, 94 22 AH|(Sorvall RC3C+, Kendro Laboratory
Products,USA)2t £2]7](Auto volume expressor, Thermogenesis, USA)E A-&oto] A&
oF @S A Aoty XEEA| 7t X FF At S (concentrated leukocyte rich plasma,
CLRP) 20mL= TZAEZEA SmL¥ &7 Y& 9(ThermoGenesis Corporation& Pall
Corporation,USA) 2= HZth. @ et AA 2d& A A o] 52 Transfer bag
set(Thermogenesis Corporation& Pall Corporation,USA)E AHg5te] Fwt& o2 A|3)st3
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t}. 50% dimethyl sulfoxide(DMSO, Cryosev, Bioniche Teo., Inverin, Co.Galway, Ireland)
o} dextran 40(HHHFE-5AE, 205 Zdet FEAEEA = 71 A2 55 A A
Z]H Z (Syring pump, KD Scientific,USA)E AHgsto] 2|4 {8 FUst, 5 DMSO
o] FE+= 10%°1HH3]. Y& W2 ot LA T4 HAstr| el FHHAH E21
25 ¥z A#]Q1 CRF(controlled-rate freezer, Thermo Scientific CryoMed Freezer, USA)
E ARgSte] @Zsielch B2 dle AA dAE J2 232 Y5 P Tank(MVE,
MVE-Chart, USA)]l -196C2 %77t A% 513,

4) o]A]

718 Aol gAre] oA Aol BhAysHA] kAl AdiE-2d EE A5 A AlHE
e B Ao W RE TES &5 AdE e BE A4 Aet AEE U] 2 oAl
Blo] dzo7t 23] B AT = XS o= 2EEAZ23 ¢2)(Korea Marrow Donor
Program,KMDP) E+= ARz 28 ZF7]o] A2 Ml E (Korea Network for Organ Sharing,
KONOS)9] A4 g 1o 55t o|AAlE A= 22t HLAZF 522 S¢A|l4<E
oA AB,DRe| dA|stAY i dA|st= AddS AAst] Adidedor JH S
aAota, Afd2P2 J5 B FQ AHD Y] segment part2 2Rl HAFE APt
o|Ao] FHHH AA o ] oAAdHE Adde 2% 524 FA7F FAH olF8 =F
|70 ol -196TCe] 25 {AIsto] Ao A Al-g-st3ich.
2001952 H 201187k2] 2 oM A o4& gt B
g, e, HLA 42182, A8 9% T2 AT

i

o=z o4 A2

D 7kg 9 A

AH T AR 102.2+20.2ml(range, 70.0-221.0), 7} A8 & & §3 A|Z4E= 8.16+
2.62. x10%/unit(range,5.0-46.0)o At} W% A CD34 %A AT S 2.24+1.84x10%
unit(range,0.0 5-39.24)0]11, CD34 %A AMZ H]&2 0.28+0.16%(range,0.04-1.80) ]2l
o} 72 A AEY] FEELE 96.7+2.1%(range,82.0-99.0), ¥5 A 574 HEA H7ls A
o] MELE= 85.8+3. 8%(range,80.0-97.0)2.2 UEFFTtHTable 1).

Table 1. AFAFT HZ 5, HE BE= AA A3

Mean(Range) SD
Volume collected(=70ml), ml 102.2(70.0-221.0) 20.2
TNCs after processing, x10%/unit 8.16(5.0-46.0) 2.62
CD34+cells, x10%/unit 2.24(0.05-39.24) 1.84
Rate of CD34+/CD45+ cells,% 0.28(0.04-1.80) 0.16
Cells viability before processing,% 96.7(82.0-99.0) 2.1
Cells viability after processing(add DMSO),% 85.8(80.0-97.0) 3.8

E Ao Ao HLA-A= = 17alleles, HLA-B+= & 39alleles, HLA-DRB1& &
14 alleles® ZHQlstgry, 2o M= A*02, A*24, A*33, A*11, A*26, B*44, B*62,
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B*51, B*61, B*58, B*35, B*54, DRB1*04, DRB1*15, DRB1*13, DRB1*08, DRB1*09,
DRB1*14, DRB1*12, DRB1*01, DRB1*07E HthH(Table 2).

Table 2. HLA A} v&

HLA-A* % HLA-B* % HLA-DRB1* %
02:XX 49.9 44:XX 19.9 04:XX 355
24:XX 39.3 62:XX 191 15:XX 21.8
33:XX 29.8 51:1XX 18.7 13:XX 21.0
11:XX 20.1 61:XX 17.0 08:XX 19.0
26:XX 13.5 58:XX 12.4 09:XX 18.7

35 XX 12.3 14:XX 15.0
54:XX 11.5 12:XX 14.9
01:XX 12.6
07:XX 12.5

9,053 &21] A F vAB=E #F AAFE Aldste] 0.77%(70/9,053)9] Al AEES
Haoh A9 At HAR= 0.07%(6/9,053)9] F/8&< Uetilth A4 AA =8 =+ HBs
Ag FA 0%(0/9,053), anti-HCV ¥4 0.02%(2/9,053), anti-HIV1/2 %4 0%(0/9,053),
TPHA %44 0.02%(2/9,053), CMV IgM 4 0.02%(2/9,053)e13tt. 1A A3 4 AE
2 AR 4 MR BE Fge] ATE HYrh

2)0]4]

20019 3¢ 149458 2011 129 2997b2] & 3097 9] 2hxollAl 419¢¢19] AltiE&
o]4l5t4tt. o] F Al 519olAl ANE 7299, Aot 258 A 34T E o]A]shgl o,
Ys B2y " A F 4.97%419/8,434)5 ol4o] ArESEALE. o]A] gapo] AFe
31.7+20.12Kg(range,5.0-86.0)01 A1, o] 213t Al 2] & GHAE 5= 10.37x10°+3.70/
unit(range,3.20-32.4), CD34 %A AXE 4% 4.23X10°+2.92/unit(range,0.5-23.7)& L&}
WCHTable 3). ©]4] A] U7 AP F{aME4E B 3.27x10"/Kg, CD34FAIAH E
S g4 1.33x10°/KgE vrebich

Table 3. A& o] o &Ae] AT H=E =

Mean(Range) SD
A%, Kg 31.7(5.0-86.0) 20.12
TNGs, x10%/unit 10.37(3.20-32.40) 3.70
CD34+cells, x10%/unit 4.23(0.5-23.7) 2.92

= o4 AlEfe] 41589, =9 o] AlHof 4998 S5 =9] o|AAH == =,
2919, 2%, Auvz 7 =71 o] 2
AHE ZERA|E o] 4] i dgh2 widy
Hgo] 7.4%(23/309)01H = o9 %

> A
o
olt
ol
o
i)
24
=
=
)
>,
o2
ol
ol
38,
i

| 81.2%(251/309), Aplastic anemiag H|=3t
HEz2g FAF, 243, Wiskott—



Aldrich £33, &
(Table 4).

o]N
;

Hel AWZS HEG 7 Ago] 11.3%(35/309)5 et

Table 4. AYE ZERAZ o4 #7 A BE

g A E2H(3) %
34 &4 WEH(AML, ANLL) 112 36.2
=24 23x4 WA (ALL) 101 32.7
A2 =5 S WP (MML) 14 4.5
g =4 WEE(CML) 10 3.2
71e} ¥ (Infantile leukemias) 14 4.5
Anemia(aplastic, fanconi, congenital dyserythropoietic) 23 7.4
ol PATTE AT S5 2% 18 5.8
Wiskott—Aldrich syndrome, Adreno-leukodystrophy 7 2.3
S5 53H 94 B3, ChronicEBVinfection,congenital Neutropenia, 4 1.3
Krabbe disease, Neuroblastoma & 6 1.9
Total 309 100

ZARAE o]4g AT Acheat BAfele] HLA A28 REE 8UA) 8.1%(34/419),
7R EYX] 65.8%(276/419), 278 ELA] 25.1%(105/419), 37} =LA 0.96%(4/419)5 H 3
o} dndE AW o]Ale 2001 135+9], 20021 105HS], 20034 275F9]. 20044 521H9]
2005 58241, 20061 96541, 2007 01, 20089 40T, 2009 3324, 2010
14991, 20119 169915 Al¥stsich(Fig. 1.

(Year)
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2010
2009
2008
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2006
2005
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2003
2002
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F(6.21%) Hte Fe AREES HITH12].

Aotof A HLAZF 1~270 ELAe AfE-& o]4] gre
Azke gt iR o] FatoA At 287 =
[20,21]. RtH, AQlof A= o] 4o HQgt FRSA| 0] A B0 2 qlote] W gt
EoA Hg=A] Eotal Jlom, B 299 2 f
g2 Wdyo] 81.2%% #AstAth. 13y AFF At o]e]o] T4 o|FY F
H) 25 oh2 diAF 2 5 Zgk] A o4 5
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Analysis of test results before freezing and after thawing
hematopoietic cell from umbilical cord blood

units according to cryopreserved period

So Jin Lim - Hee Jung Kim - Jung Yun Yang * Hye Kyung Hong - Won 11 Oh
Biomedical Research Institute, MEDIPOST Co., Ltd., Seoul, Korea

The aim of this study was to evaluate the quality of long—term cryopreserved umbilical
cord blood(UCB) units for hematopoietic cell transplantation. In this study, we used all
661 UCB samples which were cryopreserved from less than lyear to more than 10years.
We compared how the test results after thawing had changed according to storage
duration. The recovery of the number of total nucleated cells(TNC), hematopoietic progenitor
cells(CD34+ cells), and the percentage of viable cells of UCB units cryopreserved for
10years for hematopoietic cell transplantation were examined. The mean level of the reco—
very rate was obtained TNC(100.3 + 12.7 x10%/unit), CD34+ cells(99.3 + 32.20 x10%/unit)
and cell viability(100.3 £ 6.8%). These results indicate that long—term cryopreservation
does not affect the quality of CB units for hematopoietic cell transplantation.

Key words : Umbilical cord blood, Cryopreservation, Hematopoietic cell transplantation.
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[5). AR ZPRAZBR okfet chofeh Z71 A7 EFH ARG BRI AA Ty
9ol A Bl the alo] k. @Afet kel FaT Aol e Ahdo] FhE
glohel AAHORE 109 ol F717F Hetln ek, 1e82 ¥s B Addel &
Q fA0] g R0 Basieh 2 Aol W R szl 19 njkl AR
109 o7t Addel 3E An HE 5o AAEnE 2Asdc,

1. CHAF QI diH

o

1. o

2 A= 20119 79 AE T 2 Ao E HEo] ALY BEEAE 5)7HE
e figzAER) A28 oA AAE A

2000 11€5E 20099 11€742] Wt ZAEG A28l 7|5 22| =] HiA e
== AdE 661HAE Tz stler i AdE-2 715 oAl ApgEo s F9
2 Aget AR 2 RE HHE

SfEH A el A2 o] AAME oA et 2EREANZE F|(KMDP) E+= A2
27101 A E (KONOS) 2] M2 788 o]%a}oq lAAE aH Ada Algatlct.

H A31E AQE d5 A &5 59 H A2 ~(TNC, total nucleated cell), 2 RA|E
EAA} FA AE S(CD34+ cells), A AES AAFEATE Bt 7|72 BEsle] Bas)alt

2. 4

D Al 215

2 Gt ARRQI} oA Hlotel BiEo] ¢H5] TEE o] %o HES HAdvt vy
gjgto] whE E|7] o]Hof B1Z o] SEALSto] -3 A|(citrate phosphate dextrose adenine,
CPDA-1)7F zgtel 3ol AfdS At

2) AdE 7Hs

AE B Ay 487 €4 A7AH2= Rubinstein [7]0]] 2 ZAolch, At o]
AP HAAIR] 25% hydroxyethyl starch(HES, Pentaspan, Aok, =< 71 & AW
A A E2lot et Transfer/Freezing bag set(ThermoGenesis, USA)¢t dste] IG5
AAR v T4 A 22 E shaloh. @43 AAsHL AE2ox 20m o] AtHE 5549
$-91 A ZZ(CLRP, concentrated leukocyte—rich plasma)E 2|t T},

3) AE =2 By 9 F% stol HAF
9 AR 55 79 AZE] 20% dimethylsulfoxide(DMSO, Cryoserv, BionichePharma,
USA)Q} dextran4Q(tgter=E, st=h) & =36te] THEo 2 10% 524X EA(DMSO/dextran)
SmE HH3] FAed, Tr°“ Alae] 2F B2 25molH 242 2ok AE 4 e
ZH?:]E % freezing bag(ThermoGenesis, USA)ol EIH T} Freezing bag2 9JF 2 Folut
A &S WA5H] {5l overwrap bagell Y2 ¥, sealer(Fujilmpulse, USA)Z sealing
‘”EU]E camsteroﬂ 2=}, Canisterg Y5 7](CRF, controlled rate freezing, ThermoForma,
UsA)oll 91 Y& Z2adlor dAHc R -90C7HA] =8 Y5 Fof. 524 AdE
= 79 H]i—— -196C 2] HA|HAT A (liquid nitrogen tank)ol] Hyghe},
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Bee AHEY slis &1 HAR= freezing bagoll AZAE o] A= segmentE AP et

4) F 7l AE 4 HA

Z 7 HAEZ F(TNC)+= AsEF+EA47]Q Sysmex KX-21(Sysmex, Japan)et ADVIA
2120(Siemens, USA)E ©]-&35}ict.

Ss o ME 4 HAR= segment®] AHE 55 G AELE SR 5]A45to] A|gY5HH.

_lC_|>_
348 = A% & TNC/YS A TNC) x 100

5) ZERAE B2 G AE S=(CD34+ cells) AA

D 5= 59 Ax 100wl Mouse IgG1 PE(phycoerythrin), CD45 FITC(fluorescein
isothiocyanate), CD34 PEZ ZZ|H ©Z-23A|(BD Biosciences, USA)E 22t 10wl ¥ &g
A2 Aol 102 WAk, AT goll 2mE H7isto] thA] A efdof 15%
3 A4 7 st HE 85171 @2 H T FACSFlow(BD Biosciences, USA) 2m{
AR esto] Mgt 1A 45H (1% paraformaldehyde-PBS) 1ml= 1ATH & F-5A]
e

rﬂz r_@ ol

A OL——I—TT

Al BA71(FACSCalibur, Becton Dickinson, USA)2] Cell Quest software® EA15}9]
A Gated %2 AZO] 5 AXbstAtH(Fig. 1).

Jo

LW HU o o

Ao

CD34+ cells = (Gated %/100) x WBC
348 = A5 & CD34+ cells/ 4% A CD34+ cells) x 100

Gate Statistics
File:

Sampia 1D:
Tube: control

X Paramater. FL2-H Mouse 1551 PE (Log)
¥ Parameter, SSC-H SSC (Linoar)

c
0 200 400 600 900 1000

Gt Evorts % Gated % Total
siom cells T 0D0 000
CD4se 55322 10000 9867

Gz 12 o0z 002

=] 5 oo, oo

[ ST O ST ST
Mouse IgG1 PE

Gate Swutstics
Filo:

Sample 10

Tube: CO34

Acquisiton Date:

Giate: CO4Ss

Gated Event: 50852

Total Evants: 60000

* Parameter: FL2-H C084 PE (Log)

¥ Parameter. SSC-H SSC (Linear)
Gats__ Events % Gawa % Tow

Som cels 411 086 086
CD4S+ 5302 10000 09T

0 4 b A 300 az 4z 0TH 070
CDASFITS N a3 414 070 06

Fig. 1. The characteristics of the HCB-MNGCs. The CD34, CD45 and Mouse
IgG maker used for the FACSCalibur data of HCB—MNCs.

1©® 10! m2 103 it

6) Al BE& HA
Trypan blue dye—exclusion' &2 trypan blue-§H(Sigma, USA)} AlthE 5= 73 AZE
1112 314 & GME A2E 52 A2} Fiste] 4| Al o tigt AL HLE Alestgitt,

S8 = (GlF & AX AEE/Ys A AZ =) x 100
7 A

AdE ¥5 A shs $o T 7 HE 5, ZERAE B2 FY AIE 5, A2 A

=z O
3 =
A AT= WE + mEEAE Yepod.
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. 2

Aol W5 M3t s & F 53 Al

cells) o} Al E& AAHEYE H 717 } Table 1, Table 2%} Table 3f| A|AI5FSATY.

Ao Y5 H3t a5 & dolHE B4 A3 F 49 AE £ PF2 47 10.2
x10%/unit, 10.2 x10%unit o] B 3|48 100.3%°]4c}. 5 A} o5 T AfE ]
CD34+ cells 42 247 4.07 x10°/unit, 3.96 x10%/unito] 1 H 3482 99 3%0°] 3t}
U Ay d5 & A ME AEEE 712 82.6%, 82.9%°]1 Bt 3]4-&-2 100.3%°]
SItH(Table 4).

F(INC), 2ERAE ZA7}F F HlE 4(CD34+
2 A
7_I

Table 1. Before freezing and after thawing TNC(x10%/unit) for cord blood units(mean +

SD)
Storage period Samples(N) Before freezing After thawing Recovery(%)
<1 year 64 109 £ 44 10.7 £ 44 99.3 £ 12.5
< 2 year 115 11.0 £ 34 11.3 £ 35 1039 + 15.0
{3 year 114 9.7 + 3.1 9.6 + 35 100.0 £ 15.0
< 4 year 104 9.9 + 4.1 99 =+ 100.5 = 11.1
{5 year 84 10.1 + 3.3 9.9 + 35 97.6 £ 9.9
{ 6 year 61 10.0 £ 3.3 10.0 = 3.5 99.4 + 104
{7 year 57 10.5 £ 3.5 10.5 £ 3.9 99.9 £ 12.6
{ 8 year 32 9.3 = 3.7 9.3 £ 35 101.3 = 10.2
<9 year 12 9.7 £ 2.6 9.5 + 3.1 972 £ 15.0
< 10 year 10 11.2 £ 2.9 11.1 £ 3.1 99.1 £ 10.8
= 10 year 8 8.1 %+ 25 8.2 + 2.2 1029 + 10.3

Table 2. Before freezing and after thawing CD34+ cells(x10°/unit) for cord blood units

(mean=+SD)
Storage period Samples(N) Before freezing After thawing Recovery(%)
{1 year 64 5.04 + 3.58 475 + 3.52 95.7 £ 22.18
{2 year 115 434 + 257 4.16 £ 2.70 96.6 £ 37.59
< 3 year 114 390 £ 2.47 3.82 = 2.66 98.4 + 27.52
{ 4 year 104 3.87 £ 251 375 £ 247 96.7 £ 33.47
{5 year 84 374 £ 2.5 3.38 £ 2.05 99.6 £ 35.05
< 6 year 61 480 £ 3.58 4,55 + 3.47 97.5 £ 30.20
{7 year 57 3.50 = 2.08 3.65 £ 2.27 105.8 £ 33.53
{ 8 year 32 337 + 1.82 378 = 2.63 110.8 + 28.47
<9 year 12 3.23 £ 2.15 3.28 + 2.28 100.7 £ 29.98
< 10 year 10 5.05 £ 1.39 6.05 £ 2.70 118.4 + 41.42
> 10 year 8 2.16 + 1.04 235 £+ 1.71 103.2 + 31.70




Table 3. Before freezing and after thawing cell viability(%) for cord blood units(mean +

SD)
Storage period Samples(N) Before freezing After thawing Recovery(%)
{1 year 64 83.9 = 54 82.4 £ 4.7 98.3 £ 5.4
{ 2 year 115 82.2 £ 5.1 81.7 £ 6.4 99.6 £ 8.2
< 3 year 114 81.9 + 54 82.2 £ 6.1 100.7 =+ 6.2
{4 year 104 83.1 £ 5.2 83.5 £ 53 100.7 £ 6.8
{5 year 84 82.4 + 538 827 + 4.9 100.9 £ 7.4
{ 6 year 61 83.6 £ 5.9 839 + 5.1 100.5 + 5.8
{7 year 57 82.7 + 6.3 84.4 + 49 102.1 + 6.3
{ 8 year 32 82.1 £ 5.5 849 + 6.0 1023 + 5.1
{9 year 12 81.3 = 7.2 80.4 = 7.7 93.3 £ 3.7
< 10 year 10 81.2 = 8.0 80.8 £ 5.6 974 £+ 45
= 10 year 8 840 £ 5.1 86.6 = 4.6 101.3 £ 54

Table 4. Before freezing and after thawing data for cord blood units(mean + SD)

Before freezing After thawing Recovery(%)
TNC(x10*/unit) 10.2 + 3.6 10.2 + 3.8 100.3 + 12.7
CD34+ cells(x10°/unit) 407 + 2.73 3.96 £ 2.74 99.3 + 32.20
Cell viability(%) 82.6 £ 5.5 829 = 5.6 100.3 + 6.8

Abbreviations: TNC, total nucleated cell
Iv. 0 &

Adgel 7127 SFstte A77F REHA A AAHCz: Adide] it ¥4
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o= AH0, 10122 A% S76kL ot AAI e r: B2 AlNE2FA Adidoel By
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Us A F 73 Ax F5 FA6HL ISS ol ol9g Ane Add ¥F A% sl
9O F 4 A 4 AWE HuF AFET} YA[oh= ﬁ% HQl AoltH11-13 ]. ¥rd
SlE T A7t =A UEhd A2 AR 4 HARE Aldshs HAF A& segment®] AAF
o] A2 Hit M7t FFE HAS Ae= *Piﬁﬂr

ZERAZ A2 FA AE 52(CD34+ cells) EFF AE o]Ao] Za3 A x2 Al
]. CD34 A&z 32 BFU-E, CFU-GM, CFU Meg, CFU-GEMM, CFU-Blast
AFAE mHA BAEHY, 0]ds AAEANA Hie FRAE T A5l ot 43t
SHOHIS). AlhE W CD34+ cells®] Hlk= A1) =49} Hlszshw[16] o] 4 & A= 4
ol St & MALE CD34+ cellse] zHoHOF FH17). 2 ATl ANE e 5
<ol Zad ARE JAT Gt 34E2 YT A ol fAHL S & & 4 QU
284 s 9] CD34+ cells A7 =7 ‘%E}‘& AL CD34+ cellse] AHE A4S of
A|EZ57F BHgE| B g A3 feof w2 Zolgtal & 5 QU CD34+ cells ®3F Al 429}
2ol siE &l AAFE AFsh= segment®] HAF Azl Aof xprp TS 4 Q17| wiiE
o= Atmdth AF Hiole B AFe} Hlg Al sl & 97%7F ArHI18]

Ao Az AEE& 542 Y5d Adde] 2y JHE & vtdste a<le] "ok A
Fo] A7t BPEW siF & Al FEEo] AAHTL o & 4 AZA|TE -196C o] A
Aol &) gAA HHo 2o EJ&% 2 A7) A B Ax JEE BF
A3t vlot A FAEAEE & 5 Ak sl & A =4 SA-E el Sle A2 Trypan
blue Aol A&sHA S H = Aol Siliur F712 wEstung FARR ] mhE FEA
wrEolehs Mt ol o= AT A W@ 8 F B & Qloke Ho] Q7] miEe=
Azttt

olto] A= %’cﬂ‘ﬂ A 23 712ke] AW B 5 ]

N, o[n
oft Joi B+ 1o

ll_g

BF =
Ao= gl gt ANE o4 & A5 B w2 HF 249499 W5 B
NEos FAYAY %94 Zpol7b gloke 7 Bk QItH19]. W At s o HA
AE TES d9[11-14,18,20]= AR 2 A4t o2 de B 7|7HEE BRoho
BAG Ayt a9 E tiato g dAFEQtH= Aotk
HAEZE AR 27l o)At AP B4 Fe7t fAHT AL THorR o™ F
< 109 o)FHEH 209, 3089H AHILY] A RE A&HH o7 o]Fojofgitt, At
0|29 A& Aol JF= & 5 U= YTH ANEe £ fAR Ao aHoR AHE
=o] g AHE o]Ao] AYE7|E 7|hE.
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Xmatrx™Me} 47|Ho| H|@ L7}
SParelEat

103 Qs - B3

_LL

HiZ (Background) : T35 4AE3IH (fluorecence in situ hybridization, FISH)-S &4 & ],Q_
probe DNA & 32 DNAS} hybridizationa Ald4st & @3 signal2 £ FAA 2
GAzLo] A4 W A= Al&sH] TS 4= 9l Axfolt) E oA 2008 MetaSystem
(Zeiss, Germany) L Q] o]%=2 FISH imageE® A2 = capturestil o5 EAoto] HALS
Aol BESHE ALt ol FISHAS] dAe & Asstz s S5t o
@ 9] WA4Eo] ThermoBrite', VP-2000 52| WabEslgH]E Ss5to] A=} 20114
119 Xmatrx ™ (Abott, U.S.A)S zgdto g2 FISH 749 Pre-hybridization step, Probe
apply, Post-hybridization step, Counterstaing HdA5 02 afstal a1 AZ HARFL of| A
G851 AFgskal Qlek. oo Xmatrx ™ & ©]-83t FISH #AF 232 7943} vlw H7)s
Art.
t'“’"(Methods) A EtAE el 20113111‘”01] Y=o 20129 109 AA7IA] ARE-SHL
L Xmatrx Mo] AutAQl A9t S84 5 AJfstaat sic 201149 11€95H 20124
10%77}1] F2 ARESh= 20 probe (LSI probe, Abott, US.A) B2 &3} 24 A5t
ABA AAE APstact. B 7M1 Xmatrx' ™ 9] Parallel test® A8l AARS] A4
= B7tolodth. #4 712 % CVE e R Bkl 518 % CVeE 5% oY o st
o=z mAstH
ZHResults) : tHEE2] probedl A HAst 2 A& AAsAT 2 AAYS Bt Paralle
testol Al % CVA-S 5% ool 5o Agdotsdct. shA|Tt TP53 probe= % CVEL 5% VE]'E
KT, RBI-E % CVZEF 5% oot Ald@Ade] HojH 1, IGH/MAFE splitout @AS Hoj
o 2A3}e] Lgo] gETh
D ZK(Discussion) : Xmatrx ' = 57197 H)W A] 22 QAT AL o W
probe= A2 e x-S o A4 & 87 AU XmatrXTM = a4 74/\}”01]*1 &5
AFEE] T 9191 hands-on times %04 throughput2 S7FAIZ I Aol thet A 44t A
Ao FAE 7HAE Xmatrx™ 9] AFg-2 AA WS BE3} st 7] WA A
AQ5 B Bdyl J]&F i-rr% AN Aoz mot g a5t AAF ZAH| 2 Azt
Heok E24 slidertet 2b7] R g 23S A8 5 QI E R solid tumor?] Aoy o T2
thorst AAlolE A48 2= 9o aa} AZYElH| m-FISHY FICTION%2] th2 7|¥of & theF
sHA A& 313313} i cig=
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Leukemia ZtA[olM| Acute leukemia profile test (Hemavision®)2| S8/d
(The prognostic value of Acute leukemia profile test

(Hemavision®) with leukemia patient)
Mgotrhge zIghziatelstat

A - B - 2olS - A1W4

HiZA(Background) : Hemavision®-2 WA o] EXH3l subtypess Z2AHAA sh= 28719
TH2 translocation®|4 807 ©]4+e] breakpointY splice variantg= Z&eF chromosome
rearrangements detectst”] 9§+ Reverse trasnscription-polymerase chain reaction(RT-PCR)
Testolt}, oo B A& 2T 297 AR 3RapEof oA AE dlret 22 9 444
£4< A5t skl

utH (Methods) : 20108 795H 2012 8¥7}4] Acute leukemia profile test (Hemavision®)
2 9|79 4199 2] Bone Marrow E+= Peripheral blood 53370& W42 = Acute leukemia
profile test (Hemavision®)& A5}t Acute leukemia profile test (Hemavision®) F3AFY
HE RNAE FE5t9 cDNARAIS 519 Screening PCR-& 8t T2, 2% Agarose gel= %7]
@5t band g1Ql & YA B S0 E AFE WAL Screening PCROA S/d0] L2
AAE 2402 | AE HII6H31 0, Screening PCROJA @Fdo] U2 A= thA] Split-
out PCR& AJd¥sto] FAsto] Haskqlet. 2|1l o] 59 AME A6 Her
ZK(Results) : JE-2 FAJo]302¢4], oJAdo] 2319, AFS2 67HLFE 914 712 St
Agkg-e ALLe] 1309, AML ©] 396 o, MPAL o] 79%itt. ALLoA 9] FANEE 54.6%
2 BCRABLAMEo] 71 WA 1 F 25.0%7F b3a2 = b2a22] majorA{Ej oo™
minor AEIE o] 72.0%°1 L 2|14 major® minor AfHjdo] FEeta Kot ¥
AAFAAHE A= 42.9%A A BCR-ABL e o] &L Ut S of A
ol=)El 3969 5 1279914 FAEANSS HAedl(32.1%) 1 5 7P =2 REE Hol=
AP PML-RARAANN GO YT DEK-NUP214, AMLETO ©] <=A0]9]c}. %3 MLL A
do| 389(26.0%)N A = o] E&Fet &5 Hol= oA e A=A w7t 7hs
s =90t MLLAEIE-& MLL-AF9o] 7F4 w@ekal MLL-AF6,MLL-AF10,MLL-ELL,MLL
MLLT1Y] %A= vebget.

2&K(Discussion) : Acute leukemia profile test (Hemavision®)+ multiplex RT-PCR assay
B 4 DA B Aoty w2 fAx; Qi RS AlFoto] 2] A=l A=
Aom S U= TATN AR AFREH H1E7t =2 Auid o] ¢ AF PCREA F4

= o rr rlo
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Passenger Lymphocyte Syndrome
M otaEYd P2y

S

i Z(Background) : < 7] o]Ao] WAt &A} o H|Sto] o] AT F7|7F ArjAor

Hz5lo] ABO HATF &F7|o]Alo] A A|FE| 1 9l

Qs & F el Fobdol wet vl mish 2 AFUETE il 2l 2“,3/11]0]1:}‘ 517
=]

T E & ABOFZARY A7lo|Ae] Fargog Hr|He| gt §E4 wHido] 47|17 %
5l=d] ©]& Passenger Lymphocyte Syndrome(©]5} PLS)ol2} Stet. E oA o] @7t A7) o]

A% PLSZFEI7L 2817F Qlol Hilsh= Hio|t

W (Methods) : &219] SR E, M4, LFHIHA 52 stglon, expo] Ad+
oA Elutions Fol 5oi#e] AP FAE A= Wt

Z3HResults) : 1gG, IgM, Complemet-so] 2= o] QIglom, o]F3t F7]o]4] 14945 Hb
uJ Hct7]- _7;]1%12._ tc%o17<:‘| 740&140] PLSZ/‘}Q E‘ﬂﬂ' Donoriﬂ 63014651 S} ;q]7]- 742;401 2}1}
o] dlgo] obd O+RBCE WA & Alddste] ~d5}9 21, Therapeutic pheresisgE &
5| Foi#ke] lymphocyte2 78 ThEofxl EAY A9 titers HHFo &Ae] AH7E 24
H AL shalshg.

ZH(Discussion) : ABO 292 7] o]Ad H$

d SREIAAE Alstoiof stH, & H Foxpo] Hld7]dAof tigh HANE A|3dE ook
Zolth. ABO &9 7] oA & 7144 & AAY sutE A ErL Hasty, de|fhl
S7Ftd PLSE oAl Hrof shm, At Foef A dod Zolt

¢

2429 §BA NFel et AAet 2

I-J

i

Ol
'lol' ofl oN.

Sy i)
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Immunohematological tests

Major properties of immunohematological tests (1) (analBivanal chem 2008)

Test Detectio Test principle Technology  Reactants Tlime range Cost ange Comments
per assay  per assay
(min}
Slide Blood groups Aggluti manual Parient 10-30 + Insensitive, fast
erythrocytes
and antiserum
Isoaggutinins Patient serum
and indicator
crythrocytes
Tube Blood groups manual Patient 10-30 -+ Sensitive,
erythrocytes time-consuming,
and antiserum centrifugation needed
Tsoaggluti Fatient serum
antibody screening and indicator
(indirect Coombs erythrocytes
est)
Microplate Blood groups Manual and  Patient 10-30 ++ Sensitive, fast,
automated erythrocytes centrifugation
and antiscrum usually not needed
Isoagg lutinins, Patient serum
antibody screening and immobilized
(indirect Coombs erythrocyte
test) antigens
Gel Blood groups Agglutination and Manual and  Patient 10-45 + Sensitive,
centrifugation separation from automated erythrocytes time consuming,
nonagglutinated and antiserum centrifugation needed,
erythrocytes by easy documentation
centrifugation

lsoagghutinins,
Antibody screening
(indirect Coombs
test)

Patient serum
and indicator
erythrocytes




Major properties of immunohematological tests (2) (analBicanal chem 2009)

Test Detection of Test principle Technology  Reactants Time range Cost range Comments

per assay — per assay
(min)

Enzyme Rhesus Agglutination, Manual and  Patient serum 30 Highly sensitive,
alloantibodies, can be performed automated and indicator time consuming,
differentiation as tube assay or gel erythrocy ies requires special
of alloantibodies centrifugation knowledge. usually

centrifugation needed

Molecular Blood groups Nucleic acid Largely Patient Hours Highly sensitive, time
difficult to amplification manual leukocytes consuming, no need
detenmine by techniques for rare antisera, requires
serological (PCR-RFLP, special knowledge, does
methods PCR-SSP, not exclude genes that

PCR-S80) are not expressed from
detection

Future rends  Blooed groups Microarray, SNP Still Patient Hours 7 Promising but still
difficult to detection, quartz experimental  leukocytes confined to

determine
by serological
methods

crystal microbalance,
surface Plasmon
resonance

experimental
laboratories

NAT & Serological tests
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BONHALSLS] S H AL SU(4E) 1
NAT vs. SGFO'OQiC tests (ransfus ApharSe 2010
| TMA

Procleix Ultrio & Procleix Discrimination {Chiron)

I 'Immunoassay

Ay HIV Aglab Combo, Asym HCW (I, Asym HBsAg 2.0 (Abbott) [for the serologically negative

Wironostika HIWV Uni-Form | Agfab (biobeneus), Innotest HCW Ab 1l {Innogenetics), Hepan ostika Ultra HEsAg (biolMereus:)

butMAT positive samples]

Serology (—) NAT:FP 37

Donors  Anti-HIVIHIV Anti-HCV/HCV HBsAGHBV
RNA RNA DNA
18200 24/4 66/12 318312

Serology and NAT patterns HCV HIV 1 HBV HBV + HCV HCV + HIV HBV + HIV
Serology (+) NAT () 56 19 17 1

[ Serology () NAT (=) Z(1:9100) - T1(1:1654) ]
Serology (+) NAT (+] 9 3 297 3 1
Serology (—) NAT (-} 17784

" PP, False positivity. * FF positive in the first MAT, butnegative in the followin g two MATS

Access HIVI-2 Ab, Access HCWY Ab, Access HBEsAQ (Beckman-Coulter) [for the serologically negative but MAT positive samples]

= O

=
T
H T
SH

A S AT &R (
= Hlel g
dEdNES 2 29

HA BRAMNA BILEEAMN, CILAAA, FAA
YT PP Puiel A LAATFHRVEY AE AYTH R
ABgge) 2 B

1¢] 2)

EEETEER P2
YA SH2ARI0N CHoH AIYE OHFI A 21 AL 2

ol b2l Al = =2 Z X snuen oo
B SoHAINIel A o5 BrEtol W2 20| of- A
PGl ("H 1)
0 sigxie HA o wdg el &0 ofd A

EEERE SRR ey

R

2al 2@ $AA 72 Agds A
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Bacterial Detection in PLT

[EE 1] </B3 2012.7.4>
HxZSH0] W ol gjo . FHHIQ MANE WEI|=

. Bjon
(Al2z #d)

[LAga34 3 == o929 29 2 BAAA|

2. e guEAA A FaArZe AP 9 g AR
ZAANEE 3 A A7 F
HBsAg 24t F 4
Bl (B) ¥R @A BV SNEETH 57
Anti—-HCV ZA} ¢ 4
# (C) ¥R ov BT 57
. . Anti—-HIV A} ¥ 4
FAYRARRF AN =y 3
AAE (T) B= A% dut
ol AP AH(E A EE |Anti-HTLV - 1/1 kil
g9 AsE Adgdh
EEER: ¢4
U715 FJAHALTZEAD 65 IU/L ol
# HBsAg, Anti-HCV, Anti-HIV, Anti-HTLV- [/0I ZA 8L 5249
=274 (E1A) E+ ol8 $5°149 ZEE 7hal Aguye osteiol &

Sl 9 2AEE 96 ZUsde Askd A3 Leatn fune E9an ¥
2 7es pagA¥FH] WS AU
3. ATZ wE AMYSANEA 71F T BUE 2 4T 2d B AEFN
A 2HZF 29 #fgets A2RE AEd 2 3 FAAA

A% T2E wolAL W4 T £EY B9 ¥ gAAA

EHg719 2% £ BEA7 Ged g9 g g9AA
CAL2EA2E AASe] BE nE7|Te] Aod G W HAAA

2 ste] A4 $9 olfE A o]ld] AR RABARFB] A
she g 9 gAXA

=

-1 O
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Transfusion-Related Cell Count

Table 5. Discordant platelet counts that may cause an
inadequate platelet transfusion (x10°/1)

Threshold  Result AD X0 X1 LH IPM

10 % 10°/L  Undertransfusion
Overtransfusion

16 (10 10 12 11
16 17 11 9 12
16 10 14 12 12
18 15 11 &8 13
16 13 14 10 14

20 % 10°/L.  Undertransfusion

Overtransfusion

24 21 (19 30 22

28 120 | 25
24 19 | 26
24 20 26
26 18 30
50 % 10°/L  Undertransfusion 45 42 41
43 Bl 45
42 48 47

Possible inadequate PLT transfusion
{Int J Lab Hematol 2009, SKUEH L)

Dear dr Park

You have published a paper entitled "Flatelst count evaluation using three

automated haematology analysers compared with the immunoplatelet
referance method, and estimation of possible inadeguate platelet transfusion”

in International Journal of Haematology. This paper is unfortunately not
available for me. According to the abstract that you found & bias for platelst
counts between Sysmex 2100, Siemens ADWIA and Beckman Coulter
LH750. Was this bias a positive bias for ADVIA and & negative for Coultar
LH? We have recently made this observation in Swedish EQA-schemes.

Have the concemed companies made any comments to you results?

Best regards
Gunnar Nerdin
D

Gunnar Nordin
EQUALIS
Box 977, SE-T51 09 Uppsala, Sweden

AD = Advia 120; XO = XE-2100 optical mode; XI = XE-
2100 impedance mode; LH = TH-750; TPM, immunopla-
telet method

Dark gray: the number of cases with a platelet count that
may cause undertransfusion; light gray: the number of
cases with a platelet count that may cause over-
transfusion
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Apheresis & Cellular Therapy

Spectra Optia & Fresenius Kabi COM. TEC
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Autologous PRP application
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&1 2] 2 =8 J}: autologous PRP application wecazotor

FEAe 249 Afh A4 AEsh 7o) 2295 710E Fad oJzdde 24
sk
AAH 241 24 284X =24, Y 95 Ak 293 A o ARd A

A7t B FE ] ARLE AT oS4 diside d3Ed A7) qirta Bast
a1 9lth AF B4 F5 2 AT AT 7 ¥4 2HE 7 RodTke] B
satd] 97 o] Gekn, AS2 e vyEZeld AleTule] vl ATl w4
Aol AFol feldt atel7h giick L3 A7F o F5 2
AlAlE TS BlmE B9 QG847 58 F 4ude F aTiee
A Azd FolF Ael7h fiRich tivk 1de] EHCAE AT aw 5 E
dAA ol =50] Sdvhe 297 vhstert (i) o] A7e dRlFELd Eaela, (i) 7
thde] F249] 22 whie] AAsH 7iesle] A @ow, (i) A7l AF A A

[s]
229tz 554¢ 0 Harl flolA, o ARE Qi) 2aEsch
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o] 2B AR tERe] ATolA A7t Yaw FR o) Agoz 23] AF)
A ARG o1 Aok PonT At BAw B 8F A=de] FREL 95

7 ik sldelge

&2 2 71 =& I} autologous PRP application qecazomom

delg71edkAdEs AP 4w FF @7 Aszd tisid 29d3dd 2R A
Fe otiE Fgalel ) 2w B2 B :2157;3% FA e Fa 2eS
Wel7] ofEles, 23] ARt A BEe gl Frade AT A#AA, ok Fd
4R FEAC E A7 £E5S 714 i%?}a»ﬂr
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Molecular blood group typing

Rapid genotyping using real-time PCR for D- Koreans (snuusHim

Real-time PCR using hybridization probe for 1227G>A (Exon 9) ‘

G>A SWild ™ Wild

No amplification -
R

‘ Real-time PCR using hydrolysis probe for 3' UTR (Exon 10) ‘

NM

D- (RHD Deletion) D- (Hybrid RHD)
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RHD genotyping and determination of RHD zygosity st iw

| W 1 K4OSKAIGE - 8678 Metting Peaks
B 2 K4DSKRIGB - 8674 e A
B 3 K4OSKR177 - £6.80
W 4 K40%KR181 + 6154
B 5 K403KR225 - 66.60
B © K403KR174 * B1E7
W 7 NC
[¥] W 8 P/C - 6713
40 45 E) 55 60 &5 70 75 80 85
Temperature {°C)
N/C (true D- specimen) = no amplitfication
P/C (true D+ specimen) = non-RH0(KU09K)
allele
AAG (K] = AAA (K) High Tm: non-£AC(KY09K) allele
[High Tm] [Low Tm} Low Tm. RAD(KUL09K) allele

Primary anti-D immunization by DEL RBCS (k.M 2009, confimed by SNUBH L)

Extremely weak D variants called DEL are serologically detectable only by adsorption-elution
technigues. A nuclectide change of exon 9 in RHD gene, RHD (K409K, 1227G>A) allelic variant is
present in almost all the DEL individuals of East Asians. No DEL phenotype has yet been shown to
nduce a primary alloant-D immunization in East Asia. A 68-yr-old D-negative Korean man was neg-
ative for ant-D at admission, and he developed alloanti-D after transfusion of red blood cells (RBC)
from 4 apparently D-negative donors. Four donors who typed D-negative by routine serologic test
were analyzed by real-time PCR for RHD gene and RHD (K409K). One doner was found to have
RHD (K409K). This is the first case in which DEL RBCs with RHD (K409K) induced a primary alloan-
t-D immunization in Asian population. Because the DEL phenotype can induce an anti-D immuniza-
tion in D-negative recipients, further discussion is needed whether RhD negative donors should be
screened by molecular method and what an efficient genotyping method is for detecting the RHD
gene carriers in Korea. (Korean J Lab Med 2009,29:361-5)
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L o)z @7 Wslet RARAR W] uet 9o W B Mo} AAo]
kw0 e gAY
H ASALTAY 2714 AR S AAHD, TS agEE FHoR
N2/ ALEAFHAALY B D B, AZANZANAY SEHY, AR 2
AN 2 LS QB 5 =AY AP 59 a7 B3] S5t o=t
BHA(SI71 )0l AY A7hE FHlST 91, o] 971Be sk QA ARHo
Ag2A7 TR AT SAs] g JAFEA BY RS Felse AUt 1%
ot 2 W3} glo] A%t Holgld 92 B9 AW FAE BARAE Ao wet 7|2
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Yk,

20139 & At ol 7Hx] 2718 T EHel AAHAT, Gole) et JuSo
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o, Hatel, Age), gof Solck, oljgt A WAL} BASE Adlst s FAH

W A Ao MEGAE Alste A FRre F2 HASd, AT (F
="10 2 .9.
ofF AwFe] Adete] EASH =M, Ao Frte thdRt WA 28-S Hepdth Ao
SFst HAHE ofyzt A2y ALy diAsE ddH R vle FastH, A ZAst
HHE 5 TESE A2 ¢ oJHiL, T8t oot I FollME g A o
ARl 78 Bol oFw Al thefet AlEZFo] EASH] el Alzo] AEAsE A=
st ofEgol At A7|HE F2 QTS THeE FFady g2l 24, dEs)
¢ HE THoR AWEHIA i

L ok ox rfr lo fu 2

1. A|Ze| sliiFst

A7dHe] 718E-2 A9 (serous membrane, serosa)2tal Eel= gF2 2o Feisto] Qo
7| #H&2-S M= 2 FST(visceral layer), A7) FHHE-& E3= 22 BT (parietal
layer)o]2tal o1, o] FFo] w2 Az Aol Hof Qlojx QR el= FolA| o= HH
S AT E3-1). T (pleura, =), &7 (peritoneum, WA, A3 (pericardium, 4
- A o ® FAS 7] U (mesenchymal embryonal layer)& 7FA|2L Q7] wZol At
ot SjHeta rxE Heolth Auhe Zu A (mesothelial cel)#h= W2SH Ao dd=o=7
o] Q=dl, E4E3 deto] gl Aol S0 (mesothelium) o] ¥ Zutt =8t Ato]of=

2.

Al Atolo] Fite] F7Ivr dpeFoe] HA|7}F A= A2 A o],
+ Sgoliat SofQltt. A7de] BHoz %

pneumothorax, §7), 7|&(pneumoperitoneum, =7), A4 7|&(pneumopericardium,
) Solat ofH, BA7F 111 ¢, o] FHo] 1191 Ao 2zt DF(hemothorax), Y
9t (hemoperitoneum), '3 &% (hemopericardium)©]2t gt E5] E4U o f-Eho] 2}
AE Ho(ascites)2t ok &AL O ARl wef FEH(transudate) v AHEH
(exudate) 22 Y= 4 rh.

)

o J o> ol oY,

3. FEUIM Bl HIZSYE HE
A. ZT A E(mesothelial cells)

B. WA A Z(Macrophage)

C. E4A4=

D. 7HA|2
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PFA-1002]| Error Message(A,B,C,D,E)2| Mgt dat A| Azt
A & B position Z4AtZEa} v|@ A
J2chsty QFAREQ] RltiziAtelstat

MpAJs] - PR - QRZ - oo}

44

HiZA(Background) : Platelet Function Analyzer-100(PFA-100, Dade-Behring, Marburg,
Germany)—o— FAmo] 7% F Byl 22 Hn 2 A5 S 9l &S =2 ZH|E 1996
| A2 SAE AL thasfjofl FDAGSE fot dawt 7|50l S4S s wEolxl 714o]
ot dau g4 EAdo] I’ H Cartrige Collagen/Epinephrine (Col/EPI), Collagen/ADP
(Col/ADP)E ©]-&35t a9 752 SAsks 71712 e A Ag7sold A4 UH,
of~ud AFd HAL T AT AA S W7 T AR HtsHA A8EAL Q.
HH A&SH @FHAPE 7Fs ok v GAolal S5 Aam oo msttt whA £AgE
AH Bleeding time] A HAAIR tFE 1 Qlet. AAFS AY5HHA A|eFe] Ty} o}
HE&= &0l she 5H S = Error message(A-E)ol| digt A5 st A & B 914
HAFE} Zfolet A & B Position oA 300% ol4fo] U2 A% tE -2 W7 dE=
AT 750] PAHAA BA A7} WS L7 Sk oiol AA druAR
A5k
dkH (Methods) : 2010.1 - 2011.10€7FA] 1ol QHAMRH S Y Usle] AHARGE 2k4F &= 10,956
8 (0]:5260, ©:5696) iAo 2 HATH AR (Hematocrit <35%, Platelet <150*10°/ul) & =&
oo mF HAFSHAT
1) Reportable error message (A, D, E)¢} Unreportable error message (B,C)2] X3S
flsto] AFste] A & & H|W Skt
2) A%} B Positionl] 54 2 & Z3gho] Prolong ® 7-¢- B Position HAAE AT
o gkt HEolu Aol BAI7F gAY Het (35% & Platelet count”F 150*10°/uLo] 3}
7ol AApo = sl Fae] FAE oAl BEOR A positonold AR ABste]
A, o] At vl wskeith
3) SAIA 2= SPSS 12.0& o]goto] HIE&-S& EISE Chi—squares ©]-8ottt TS 71|

.L. OIN

Ao 71 H=7F 22 79 A4 o] B4 AE 2157 215k Fisher's exact testS
oLolel Y2 AR FALEL p 0052
Z3IK(Results) : = 10,9567d(Normal 9,41271, Prolong 94271)% Reportable message A, D,

E FolA A-3oll message A= et A & 7“’ message AR ZATE Hel AA: 1457407
A 9] 18%E 2125+ D-)AD,E message® U2 A= 10A(1.6%), 674(3.2%), 64
(B2%)= Ustem™ E-) At E2 U2 A9+ 37(1.6%)<}F 971(4.8%)°] 3.
=] A5 A & B Position BEFOA] 182% ol ez % = 937 % B Position AAE
A4 stdem Ager v At 1674(17.2%), B1AACR UL 183-299sec:= 144
(15.1%), =300 sec> 6371(67.7%) 22 oIt HaAde Lerith(p=0.001).
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S Ho]FQ]t}. Unreportable message C 7} EA|E = flow obstructionq! 7392} &0
W Ay giF-2 Platelet aggregations SIS 4= gl ow AHAE we SA| Hi=
Aot g ARSI Air leak® o Eo{F= B messaget= MY oFd 717184 Al vaccumE
golstA ey YertA] ekt AAFS A Position 7 B Positionol] 54 42t & & o H|[HA}
ANE HY ¢ B Position> Aol & s, o] A Positionol A HAZE 2188 (300%
o]ANE = Zot B Positiono] Q1= AA= ti7|AtElE @A o] S Ao] dojubH A HRo|
Az 4 =ox]x] ¢ Atz gzh =ojxict

o)
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HOUTAEES| S ETALSLS] 791 5

6-colorth'dE o| g3t FHUMZASe| FMZ &
M B2FABQ RlchzAAelstat
5O - gol4 - AR4 - B
HiZ(Background) : FHANZ(plasma cell neoplasm)-= HIZZEH(immunoglobulin)

= 2H|okE FE 2ot 99 BME SR WAt F4 O]q FEA| o= FAA
I ZZF(plasma cell myeloma), @AM EF(plasmacytoma), o} 2 0] =Z(amyloidosis) ]
Qal, AsY dgto g = ERHSH AT o] AEEAY fdnE=2E3 Aofl(monoclonal gammopathy
of undetermined significance)5©°] Attt FAMELo|A Q] FAEZ AL Z | JZ-AE
T 54, Ad 9 2 RUEP A} oA e @A o o8 4 Qlt}. I, 2o International
Myeloma Working Group®l| 4] AJA§t stringent complete remission B4 7|50 FAE B
Aol xoteo] Amadt wAgof glojA Al HAPE HYe. & dFolA= 6-color A
I e ZAste] FAAES S hAro 2 A ATts BAsH)

W (Methods) : 20129 4€oA 10€] et FAAE 45 T4 1795 tde=
St} European Myeloma Network (EMN) Zto]=2klof| A A|AIQE markerg-& E &5
CD38/CD138/CD56/CD45 cytoplasmic & /cytoplasmic A /CD19/ CD38/CD138/CD45=%
= 7fo) whdls Akl CD38, CD138, CD45E Gating marker® ARg-6to] AN LS
£ SA5I9 21 cytoplasmic immunoglobulin (Ig) light chain® 2= Z24-8 2QIst .
ZK(Results) : FEAZF SAof oA ZFEHAHALE FAE 24 HAFE Bl ek
o ATAISE 0.81 2 55t € 0.001). CD569] 3¢, 173 2] 2kaf mEoA| o=z
el o, CD19% 109 (58.8%)0lA &4 o= vehgth 17989 82 2% cytoplasmic
Ig HANA SE24E BH3O9H, kappa restricted pattern< 6%, lambda restricted pattern-=
11l A = QI

212 (Discussion) : @ AA STl Tigt A=E *1]55 wd HARE Aldto 2 PEA
o] & 124011’\_3104 , H|AAFA o] 0311/\137__‘3_ 3]

1=

dA i i
xﬂ%—?j;} % 31% agg 47y zaomu}.
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SN HALELS| - S EEALSLS] Z2E(RH) 1

HLA-B51 73t ZAte] Alg ZARet 2%
el 2AfcH

O OB
a2

HiZ (Background) : MIAEWS 223202 Juo] B4 A4S Fote) Audo] 544
QAT AWY P4 W AR AY 2L WNEIY U WA 34 5 vlwy o 34
NAFE FAG D AT 5o 2814 B, BUA BH 1D F3 A4A A 5 FL

Ak A7) elA

718 At Ae S47HA] treFeiAl skttt HLA-B51 #%
AERT} 717 dTAdol B2 Az Seluet HAEY gkt
o] AZEE Ut olo] EoAE T 4A7F 2o o=H HLA-B515-42 AR FdE
< ZAoto] Hgitt

HHH (Methods) : 2008W 1€o)A 2011d 129742 HLA-B51 §42F AALS o=sted

5]
i)
c2)
2

=
23
of

2 o

()]
Co
Y
ofy
L
=
a
o]
el
o
ox,
rlo
O
3
™
lo
f
N
w
o
R
lo
U
BN
>,
i
32,
o
.-
ox,
nE
=

o)

oo oxl do L 0 N
flo tle = K rr e e

22K (Discussion) : & XZAPA HLA-B51-2 ojAJo] HART =2 Fd&S
Seuete] HAEY SR AR of o] =2 A} ATEATT =
o}, HAE o] Wy ol 71| tis 45 ¥ xR gkt A4
Aboll A 9l 5 A gQlo] WY HhE o]E doA HHo ofg| A
HuEy 9lom HLA-BS1 {482 A|a7HA] &

zZroltt, HIAEH-S Ao AAZH o7 T-go] H= JAEAolLg HAF A0 gle
13T o HHEFo] o HE]E Akt A HLA-B51 HAARS] BHxa ZchhArZ A 9]
7FA7v lekal AZrE ok

SRR
r P |o xR
b fo

o

(]
2
%
oy O pol 2 oy 2

i
R
=)
—_>‘4-“4
m
")
i)
N
N
)
re
6}
ox,
o =
=)
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BONHANSES| -+ H AL E2E(RH) 2

IUGR(RFZ tH §82[Q) =2 2olz2|el FMA| A
Zajol| cigh £4 Y D3
SECERSREXEIEND

2907 - MRt - Mgl

HiZ (Background) : A3 W A& ATUGR: Intrauterine growth retardation)< sid
717kl &4 AFel 10 WML v|vkd -5 Tolw, 5] 3 M9l nukel A
AR EE2o] T & 4= Qlvh g W A2 A0 PAE 8905+ DHOE 82l
AA] o] A EMA A1), ”}HEHOV}O& AR 719557 S, BAM 24 o
, =9 49, IGF1 29 )HEEE 8.9 givte] AU Al 2

= AT A, BHAY AL, %E EEF, T, HiEE 2] DARS 8RlidAl F5F, 11T
A =

= 5°] Aot ol9

18 rr >

N

)

Ql

-

T

SL'

3

i}

|

(o]
}mrﬂm&\%;&

OlF|H dl AMA HAF AE EASEe] Hilstia; {ic)
4kt (Methods) : 20109195 2012d8971%] IUGRS] A0 = o HxdH 570
thAro 2 SFth Tz dol2 RPMI1640S ©]-85t PHAR= vljokS 72A17F vjeFstod 0.075M
KCLAA A o2 A5k, Canoyl N o2 2|5t slided AlZotATt. o] slideE GTG
bandinga}od ISCN2OO9E oz 20709 AMAE |Eote] U2 Aits A5k
ZiKResults) : & 5749 Tx A FAA HAF T GHA| o] 8.7%(G7) A e,
Uz 91.3%(527)= B4 @ A4 duE vepllth. G484 o] 32 AnEH
47,XY,+21027A), 47.XYY(17), 47,XXY(17A), 47,XX,+18[271/46,XX[3]1(17A)°] it}
12K (Discussion) @ E-5 HlotE Q1o g W IS 2] WAYSH= ¢ A7t £
2oj1, 53l QA OOl 718 ZFREFLZDON OfF W& A0l YL Aol
B 7180l = —/F Qom, gro =z o AJAfu} didof| 2|52 Q] o7t EASTE LA
At At F8.7%2] QA o) BHYL thF 5, AaAA o1
T =02 UETE o4 " JTUGR &4H9] XehS 91t QA HAR=
g2l A FEoz Atz Hrh

I‘l‘_
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BONHANSES| -+ H AL E2E(RH) 3

A5 AtRof fae FMAH HAF Azfol| oiEt 7% =M
Y RAT A RHHA
22073 - Aot - Heal

B (Background) : 1% U2 AARATZ]FeE FAE QISR of| A ZAtolFof A gl
o] R 3547} Hol dAlgh oS ‘IR etar FoJota ik T FolAE awe] A
drlo] ZAIZE Hle A7 WrhES] At ARt ARA Z190] 404 ol ALPATEANA ST
Hohs Bt @2d, ofe AR o] vol7t Srbeda5E RA|o] kot Qs dabe] GAlAof
o7 A S 22 GMA oldotE E4tshe %7t S71sH] wiZelth
2 7| ol A= 354 ol PGATR O] o FAA HAF Aol disl EAsiE A} {hrt
4HH(Methods) : 20109195 € 2012d8971=] Elderly gravida®] A0 =2 OJ=|H
GAA HAFE o2 st In situ BIFHOZ 7~109 8iF & GTGbandingste] ISCN
20098 Bigo 2079l AAE TEslel he ATE BAsle
Z3K(Results) : F 9511719] 4= QA AAF 5 487071(51.2%)0] 117 4HRO] F5= A
AR 11 FoA AAA o2 1107(2.3%)0lth. Aol 9671(1.9%), +x4
o2 1473(0.2%) It GAA| ool A =& o]A} T Down syndrome— 537(1%), Edward
syndrome< 1871(0.3%), Patau syndrome-> 271(0.04%)o| 9o, JAMA o] 1871
0.3%) 0.2 g,
_._i*(Discussion) DEAT AL QAR o] 40419] tSE o HAIE-S 10008 15, 35410
= 47, 291 33AelE 2% Aol AA| AR thEeto] T ES 800—1000“5
% 178 Arz defA Qlth o]2" Down syndrome®] Hl-&o] 7Hg &o] Yetygtow, 1 o
S % Edward syndrome®] B o] &2 Zlo= Ueht) o|ef niRrix|= & 7|l A 4%
AMHAR O] OF AMA| Ao A =Ho]4f-E A HEH Down syndrome-Edward syndrome
o] =2 &2 Yetth Tt Aol AR O] HAMgo] S| wokor, dM
Al o]7Fe] Hlgo] ARt FARG & o £A Uehd 2oz HojZiry, o g gLt o
Hl&2 O Eobd 2o ASEw, o uhE oFa dMA] HAE BEEA] AJgiE| o] 2 fof qhrh
I A=
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SN HALELS| - S EEALELS] E2E(RH) 4

Premature ovarian failure 2}e] Al SHGEAM 14|
o]2=Ql ARgel g altt
HA»

He 73

= H]ﬂig, S5t Zgto g oA

HU
2

o] A o] Aol 1% A
|

Oll

I

A (Background) : x| o]zt 404 o]He] =7
s, 304 o]de] Bk 1,000 7t ol WA= st
oIt} 2719749 Yoo Bt AFFRA AT, WAN 2, FUA| Fof, TaAA, GUA ol
Qlof| Yolo] Bl A Wt X7|H Ao F44 Q9192 Turner syndromed} Zro] G4
A o)do] A= 7497t AUtk Turner syndrome2 X @A 9] 2], ;22 o)ifo] ofsf {2
He AR fAdg e ] 747, B4, 27167 59 S48 Hlh £ Vel e
Z71HA S FAaE o=H Tx d9 A4 74"} A} 195 Hskazy gk
S(Case) : 20124 99 x7|HFow FAA HAE o=H ExddS PHAZE M7t
RPMI 1640 vjz]ofl Z+zt 48A17k} 72A17F 8l9FSt F GTGbanding 5k, 207 ©]4F2] meta—
phaseE st dojdl AP EA5HAH. E4 A 20 metaphaseol 4] 13, 1451 A4
o] 2% Aet7]2] Ajtote] o]Fo]X der(13;14)(q10:q10)7 Turner syndrome 2EAtof| A|A]
TEELE del(X)(q26)0] B2 oz thehd 45X, del(X)(q26),der(13:14)(q10:q10) & o]
T ot}

1 2K(Discussion) : der(13;14)(q105q10)2] % composite chromosome 2.2 4= AItE 74
FH=E & QO repeated spontaneous abortion¥} o] 9137, 71 HFE] phenotypic effect=
7o) gl Ao m Bause] girk E del(X)(q26)2 Turner syndrome EAIAA Hol o
It MY A SO SHHE premature ovarian failure@t A= Aoz HIAEoO] Qi)
whebA] Aol A UERt 27|H A o] AR F 7129 abnormal 33 & del(X)(q26)°l A
7115l Ao ® At ETh

ol

F

I.

|t

¢
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BONHANSES| -+ H AL E2E(RH) 5

SSMC7t R g Aol 2 o FMA| FAat &4
o] 241Q) ARl 2RI
ek

HiZ(Background) : 17te] FA @A o]elof 72 Ueht= 2ORRRE 279 719E &
T gl Ao 2 HAALA FHE Hol= GMAE small supernumary marker chromosom
(sSMO)HAL et sSMCr= 2 g d4loflA RIFls] A s, A4gore] 0.02~0.072%
0.043%), 24 GAA R o= 0.06~0.15% TAHLE o]2igt sSSMCE 2349 RE A
Ao G 5 AR F 80%= acrocentric GAA A Gelisty] wjFEe| =77 Y&
Ztob dut M| Z[ATH HAPH O 2= T o] ofH9H, ofdl FHAE EFstal A=A &5
Aste] fA o=z oum7t glZ = AN Ao oujE Fojt= A9 Hot] 7y
e Aol 5O =Tt Fobd 4 el B E Y Qleh wiFo] FRO| RO s Aaf
A AAE AARE § 22 7Y sSMC7F HAE=AE AR gelstojof qirt, 2
71| A= AP AAA FA 0= sSSMCTF A AtelofA] o] AR JMA HAME 27

M)

n

sto] dojdH AE FEAste] Kotz gict,

uHH(Methods) : 2008'd 19+E 20124 9€7kA] o) oJ=|H 4 HA F 47,00, +mar
2 HuE A 1670 5 7719 B2 R JAA HAFE Algstanh HAPE-2 PHAE A7t
SF RPMI Bl A]of] Z+2} 48417 a} T2A17F ket 5 GTGbanding Sk, 207H ©]4F2] metaphase
E TEste] dojl AP FA5HAH.

ZIKResults) : T 779 FE TN AMA AP FAS i, sSMCZF FROA A
A0l FlH Ayt 47,00, +mar pat 17, 47,00, +mar mat 37102 F 4710|3011
Uz 348 47,00,+mar dn(de novo)® YE}SITE

2ZH(Discussion) : E11%E 5AA4 de novolnew mutation)+= 70% HEo|Lt 2 7| A=
de novo ZMHT}E RROAA FHo] ERlE Ay} ¢ W Hle& AASHH. 18y o=
FAACR FASHI]N sSMCPF TAH o 2Aif geof vl B FRAHA}L o= {47t
BEoto] AR 4= AT AoR AtnHTh sSMC7T 752 f3o=2 SRIE T 71HA ol
A 58T 719o] fiotd 71389 9182 S7FokA] AT, de novo= UERE Z-9-olli= marker
A7 E JolA Z]det AQR], Z]Ee] L FE7E Aol we Z@ el BlA=
= AL 4 AeB=E multiplexE o8l Y39 AAL= o] {4219 Fest 7Y
o
H

Eha

+ SKY(spectral karyotyping technique)tt array CGHG 1 Z-2 Ex-5A5H HAL
JHo] e HH, dxpA oz ol Jo GMA| HAZ WA oz A Eojof o Zlolth,

>
32,
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BONHANSES| -+ H AL E2E(RH) 6

AHR.E0| MTHFR C6TTT §72} THUH7| ciagadel wis
O] BR]) Aol mAfRt

LI

-

HjZ(Background) : SEA|AEQIS ol LofA FHido] S ZHAA A ESH} X
% B ofet gAHRoAE AXHAZTE WAYAIA Hoto] 1%t RAIE dor=
42 A ot dA7ITE B9t G4 HER B129] Ak

Holot o atgsto] TRAIAEHQ FEE

zEfote] 2718 9 g ASAAS o 4 vl HAUE it IS RAAHIY
T2 SRAIAHQ A Fo] A Z ==
2HEA acle o8 dFgF= TS o 3 % methylentetrahydrofolate
reductase (MTHFR) §77F2] C677T th@Ado] A A Aol Slof FH LiskA
ALE ek oo EANE AtrolA MTHFR C671T th@A ol MxE AN Hotrh.
HHH(Methods) : 20108 10955 20129 9L71A] 2| 297 Eof| Q=" MTHFR C6T1T
AR HAF 5257 " e R Stk HAl= Chemagic DNA/RNA kit (Chemagen,
Germany)& ©]-85to] DNA F&2 Al3stal A7t primerE AR8-SF] polymerase
chain reaction (PCR)Z FZ5I9tt. SZ% PCR &S Algtas=s Adolo] Ar7|d5oz
grlst it

A (Results) : FAHE 525 9] MTHFR C677T A4 AAFE, CC f3Ard o] 1597
(30.29%), CT FAAF o] 26971 (51.24%), TT GAAF 0] 977(18.48%) 2 F A= ATt
21Z(Discussion) : W2 AFAto| A MTHFR CoT1T 424 & CT/TT 4482 =
2 @ W TEAAH]Q skt wHol glom TT §4A43E 71 Algol U2 datss
BESH QS o XS RAAEHQ] dFo] S AstET HuEQIy Td2u, C677T ®ol
7} Qlelete HIER] Btat FAre] A7 S22 dARRD Hfolle SHAAHQISY] Fh
7F @2 AR HuEih whebA, A4 Al MTHFR C67TT A2 AAF Aol whef G4t
I} HEtYl Bio] YYAFHE 2 Hsk= Aol Al FHS o] mgo] 2 Aoz AF7bHr)
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M HALELS| - = HAMES ZAE(RH) 7

2
r2
Jo
>
bru
lo

25! SERALE A ATl %
SEEER SR ELEIEIND

B

B (Background) : Ztd-4tolgt 14l 205 o]Hof| AFAX o2 QlAlo] AAME= A
H 2 549 80% ol/de] dAl A 125 oo dojdtt. AdAf4te] 7 &
50-60%°] FAA olFom AAfAte] ot fHMbE A EA4Le fAE 2
&3 AEE AlFeeh oeba 2 HAR Ol 2| sEiA-E Sl AMA AAF Ao
2] Bor,

H(Methods) : 2011 109 ~2012'd 997H2] AAf4to = o=E F 88719 FElATE
A HAF AaHE B8] Ekth Cytogen Amniogrow media2 long culture BiF, GTG
banding®. & FHASIA L

Z1l(Results) : & 88719 FHIME AAA HAF T A o] 40.9%(3670) oA WEFEE
ot 11 F FAoldol 97.2%35 = tiiE& ARSI, 4 o) Foll= ZaA o 4
QA7) 80% AT, T Fr oW, 4, 6, 8, O, 108, 139, 14, 159, 169, 214,
22F10 2 opefstA yetst o, o5 229 A AAAIZ 21.4%2 7P okt X S AAA
7t 11.4%, o vi5-7d2 8.6%5 AFA|stlet. 24 o2 2.8% (1) = add(14)7F Zote
Mosaicismo] itt.

22 (Discussion) : AAFAF] Q12

Hlobdd & ozl 71 Qo] qleh. TRt A
NRFAR Sl 73 AHA-FAre] Hlo] 3
o] gjoto] A o/Fe] 7|¢lg A o= odulA 7] wZel

do 2 pio, O
oft Hl 1S 2
flo 2 rlo Sk
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BONHANSS| -+ AL E2EI(RH) 8

Patau, Edward, Down Syndromeoilr&{2] 4tgo| L}o| &3

SRUEL S EEEEIND

B

HiZ (Background) : A=3tdo2= A QJ4lstal E4tsfjof A7} o7& d& & L
AR O] AZFAR1 SR T Felsteh. AP o]t Wopd s Hato] w3} Bhof YlAlEo]
Golz| 11 2Hdo] FA oA FAEo] o Ql4lo] fAEEete FAA| o]/ifo] AT
stEo] 7] "ol 1y A &R A PAEEO] EolUHA 5 AAFE SfioF Sh=
AtRE0] F7kshs FAlolth olo 4 HAF Axrt 139, 189, 219 AMAIZE A AMA =2
HIA A2 71 AARE9] o] §3-& dotHiTh

HtH(Methods) : 20104 1€ ~20124 9¥7}A] Patau, Edward, Down Syndrome® 2 1}-2
T 15419 5 AAPERO] AR -E9] o] 79 24153t Cytogen Amniogrow media =
in situ culture ¥, GTG banding® 2 FHAFSI Tt

A3 (Results) : & 154719 ¥4 HAF Ao w2 AR upo]=Patau syndrome(138 4F 48
Ao AT} L2 Ao Lol 25-20417F 209%(1/5), 30-34A4] 209%(1/5), 35-39A4] 40%(2/5),
40-454] 20%(1/5)01aL,Edward syndrome(18¥ ArdMA) 02 F4= HAF A7} vp2 AFR O]
ol 2529471 17.9%(7/39), 30-34A17}F 28.29%(11/39), 35-39A17} 33.3%(13/39), 40-45
M7t 20.5%(8/39) At Down Syndrome(21H ArGMA) 0 2 F HAF A7t L2 AFR O]
wol= 25-29417F 12.7%(14/110), 30-34A17F 35.4%(39/110), 35-39A417F 40.9%(45/110), 40
-45A4]7F 10.9%(12/110) STt
22(Discussion) @ HEtA o2 WS HY FH
1 getE]o] 4R oA of2 7HA] 91 7Hs
A EY, G, A f4E 7130 24 5
et SR/ A O] L3t "ot AE JFS =
o] Hig-AstAl

2 FEo] koA YA 244717
ol T gIet. 4Tmo] tolr} Wopdss
QA Wste) 2 il ¥ yHoR

= 71 el 7E35A] o]l &4 she

=S o
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B FYolM USIE Y GAH| 4
Aol 2 HlESHZAL]
B84

of
?_
!

A4 F shiE BEE 4 qlon, 29
olth, Y @MAl7t 248 AEuE2

o

b (Background) : Y gAH ~AL L3}

AtE]o] T 2 9l AMA oA

w30l i, F7IA| A Y FAA]

75~100%=1H Lol et FakstA doll Tt Avke 284 A odd 7HeAde

a4 k. oo B AN E EHFFor F AN AAE Tt FAE

AMA 44 H|LL AT o] w2 AFE AyAS erotH bt

W (Methods) : 20099 4¥~2012 4€7b%] =4 FAA] AAF 23 T Y @A &40]

A 7630 A FF FAEL WAFOR A mitogeno] F7HEA] 95 RPMI 1640

media®] 2417}, 24A17F WieFste] GTG-BandingH 02 ZAbsgiTt.

Z3H(Results) : N FFo=m o= =4 AAl T Y A 249 7ﬂﬂr~ 7 S
767019t ©] & 5% 1AM Y dAA 448 el e 15902 19.7%%0

o] = b 4] WiEgy o 3o 2 )0%, 24 o|dA 5L 11:!1013_ 67% 24 Z5A

HiEHO 3o )0%, thibg Z4Eo 3o 0%, ANESFA HIE

AWA 9E, g9, Evry daw A4 AubZo] zhzb (WA OB 6.7%ch Eat
90% 1ol A Y dAA A4S VERfE SAts 7HoR 1 F 6ol 1(8:21) i 1(9:22)
= 1(15:17) B B30 A0t SHtE o] Yegal 182 Y GAA] 424 = FAA] o4
o=z FHEE Q.

L

o
oT r2 o

(M

o] T5%0]stolH dehate] g2 =8
=

o] Y

H

|

[e3

Lo gy wE

D (Discussion) : T BEIAE 4 AR £Ae Do Topt Ageo] BAE 4 b
GAA ol F shtoln], Bo] FF B F 3~10%14 Y FAA 24o] BTk By
shedrh. B9 oh2 @A oldglel Y @A 44| B ooz WAEW Mk
2~10%, THE GAA) olge] Bubele] ol o= Y GAH Ado] BAHY AL 1~4%
2 Huste] s @A oo WAEE WEt o7t § ki) o EddAE 24
SAEY SN WA B4 WALL10%, B4 o[B FFDL 9.5%, 34 244 WEY

© 320004 GAA Ado] WAHYT PuA Tl WA ofArkeka sk 1
S R AL WY B4 WA B4 B4 BREAL o e SAE

e, = o184 &
1go] TALA. EFY 4 o
E= 1(9:22)FAA o] o] FRIEAE EA7F “*O*EPL Hskeh 9
B AAANME 1(8;21), 1(9:22), t(15:17)e} T2 FAA ool &
A7E 24d=E A2 e 552 € 5 3
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A Ak, 304] o]Fe] Fex 1,0009F ¢ ¥ EE WAYsHs vl S5t dgto|tt, 27
H7o] 14 glole HY F9olvt AAA ool e A7 stk &

304 271 =7 o4 exte] Tx A AMA HARA 46,X,idic(X)(q27) &
7F o] Sl Hi shaa; gt

4t (Method) :

D A Al 304 27197 o4 Ao dx o

2) ¥ Z]: RPMI 1640 media

3) EE2=A phytohemaggutin

4) wjeF AIE 1 T2AZE

5) ¥ A tf: GTG-Banding

6) NFEA4: 20 metaphase

ZK(Case) - 304 7] H7H oA 2EAte] 2z FH-S RPMI 1640 media®ll phytohema—
gguting F7tsto] 72A17F vkt & GTG-bandingst™] 20 metaphases 45ttt 20
metaphase©| 4 2% X AMA] shtet T 719 X FAA7E Xq27 F-2ollA A idic(X)
7 &7 EAE 46,X,idic(X)(q27) HAFo] TR,

22K(Discussion) : Isodicentric X chromosome 2 5 7§12 X |7} Agsto] 2ot
phenotypic effect= T2t ZFeF 5 oJtjolA HAELLF B2 ol BHo| deletion H A L=1F
of et thFstAl verd = ok @bl FE idic(X)+= short E+= normal stature,
gonadal dysgenesis@t WTj = Turner Syndrome®] 5%-& zt=t}, oA A idic(X)=
A EE Holide AT AA A5 zZt3 T2 somatic abnormalities® ot
gonadal dysgenesisi= WEPE 4= Ql= A0 2 HAEo] gtk 2 Fele Xo| et 27 F42
A isodicentrice 92 ¢FH 02 YEt= abnormality= $1%lo 4 idic(X) 22 QIgh X
7 7ol dolyt Aoz AR,

32

- Reynolds, J.F., Daniel, A., Kelly, T.E., et al. (1987) Isochromosome 12p mosaicism
(Pallister mosaic aneuploidy or Pallister — Killian syndrome): report of 11 cases. Am.
| Med. Genet. 27, 257~274.

- Wenger, S.L., Steele, M.W., and Yu, W.D. (1988) Risk effect of maternal age in
Pallister i (12p) syndrome. Clin. Genet. 34, 181~184.

— Schubert, R., Viersbach, R., Eggermann, T., Hansmann, M., and Schwanitz, G. (1997)
Report of two new cases of Pallister—Killian syndrome confirmed by FISH: tissue-
specific mosaicism and loss of i(12p) by in vitro selection. Am. J. Med. Genet. 72,
106~110.
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PCR & Sequencing 'H& o| &% 2|4 U {2} tHo| A 2A}

A} ol @At

r

/88 - e - e - 22

1

HiZ (Background) : S&|olatyl &7 Imatinib mesylate (Signal Transduction Inhibitor,
STI-571, Gleevec'™)= whA Z4=A w&H (chronic myelogenous leukemia, CML)¢] €91
¢l Philadelphia chromosome®] 2]}l A4 =+= BCR-ABLI tyrosine kinase®] Aa|A|Z A,
2|4 FolA] abl kinase -FAZF] th-2] EAHOIE FI6H HH, 11 FolAE ¢14ket G4
©] ATP-binding F<]2] Y253F, Imatinib binding domain T3151 52 SFA|WAdx} HAH
T8 Sd¥o|2 dHA Ut} olelgt Mol AR Qo] A= A WA= Y
= olofZA HER {Hx}F WHol HAE Fofl Imatinibe] A& A} HUEY 2 2= W3
HAol] 7Fsstet.

HHH(Methods) : 20109 1€5E 20124 9¢¥ 744 22 HU| A48 A =} (Sequencing) & E-o]]
olglHl 315719 JAAA(ES B EExED) A S AA=RE HILE EH5to
RNAE ==3F & o] ZAZ DNAE AT c-ABLY exon 4°] 223+ forward
primer2 5‘-CGCAACAAGCCCACTGTCT-3"E, c—ABL9] exon 92} 10°] $1*I3F reverse
primer2 5 -TCCACTTCGTCTGAGATACTGGATT-3" & Biometra T3000 ZH|Z o]&
5to] PCR #1384 AH8-SE 863bpe] PCR productE Chemagen Chemagic MSM 7]7|& ©]-&-5}
o] PCR Product Purification & Sequencing-& PCR Reaction, Dye removal method after
Sequencing Reaction ¥H-& 717 § ABI 3130x1 AHs 4t H]|E o]-8ato] - A7 A4
A= Aldste] dojxl A7 D& A5 reference®t Hlw skl 1 WA 2t 55
AAFSHAT.

A Results) : A 232 7L Z A5 2 (Sequencing) 2 2] = H AAHA 3157
o Zd WA 42 AAF Ao BAEA AT} Detected 4974(16.72%), Not Detected
24471(83.28%), Not Applicable 2274(BCR/ABL1 &40 & %04 Ao g erytch
AE9 29 YA A= 25 4 EAH0]Z T3151 Point Mutation ©] 1471(28.57%) 2
2 7P e BxE gy thg o R E255K 77(14.29%), G250E/ Y253H/ F317L 2+
571(10.20%), H396R 37(6.12%), M244V/ M351T/ F359V/ L273M/ E275K/ F3111/ V3791
ol 1-2719] Hiz=2 opefobA HEHUth 29 T4 A4 20119 L273M/ E275K,
20120l F3111/ V3791 3 o7t F7te ¥dd g &9l & = QA
1ZK(Discussion) : = FA 2y 9 WA {42 HolE HAE 248 A3 Detected
7%= 229 Yoz dejxl AA| e2te] of 20%0l+= & vlX]= 24t AolE Bl ol
T3151 EdHol= 29%= <43 vte} Zo] 7 €2 WA A s Uebd e, o]9
02 et 2¢dHe] 5 HEo] HAl Sl Aoz ZALE QL e ¢ tofet EARolE
o] & H Aox Rt FHU/-F2(Sequencing) AAFE &4 Imatinibe] 2=
A HUEY 9 Am 3 Jh A5 8EojAoF & Aog AR

N
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BCR-ABL IS Xa&F7AL AN
ol2¥jel SAlRfel 2 ATt AR AAIE
M)

HiZ(Background) : BCR-ABLZAZH+A A= 22 A4 ZH¢ke] BCR (Breakpoint Cluster
Region)™} 981 AMA] F+o]c-ABL oncogene®] 3 Zatel olaf ¥Agsict, BCR-ABL-2
F2 2709] Junction variantQ] b2a2(40%) E+= b3a2(55%) 2 A= =H| o] p2100|2t=
Chimeric proteing AJ/dste] 571 Tyrosine Kinase activitys 7FIth, @A Imatinib}t 2
2 Tyrosine Kinase inhibitor®] 72 @2 gxp=o] ¢ el (Remissin) A EE & 717F

21 4= A =itk BCR-ABL A A17F AeF AAF= BCR-ABL Major b2a2,b3a22 A eks}a}
o] A=mF<e CML gxp9] AatE 34 fstet] 58t e ol o] HAl= 7]&9]

QA A o gzrstel ARle] AAAE F o & JHo] CML QAES AT 4
9ltk. Z1eju} BCR-ABL 4ebaAte] Ak AAE Asel AAAlntt Agsls AX7H 4
% AL W 2ke] Aol Qs At gto] Apol7k Qlnt. ol@A TheE 7 Azl AAbA R

ja)

15 $J5Fe] IS(International Scale)”} =91 = Att.

Ut (Methods) : 2ol 2]F]H Real Time BCR-ABL A% HA} sample 58742 EH/U-OE_
2 A5kt QlAampa RNA Blood Mini Kit(Qiagene,USA) & A3t RNAE

ot ¥ cDNAE @Adsoto] s=H|stkal, BCR-ABL Mber ISMMR Kit (Ipsogen, France) A —F
o]8sto], LightCycler 480 AH]o Real Time PCRS Zastict.

Z3H(Results) : 71Eo I AUH Real Time BCR-ABL 7% AAF A1t} Bl w5t& o BCR-
ABL/ABL ratiogte] #&H AE H<l sampleo] 4= Real Time BCR-ABL IS AZFH A
M FU5H 1S conversionFta Hole Ayt vttt

22K(Discussion) : BCR-ABL Mbcr ISMMR Kit (Ipsogen, France) A|2F2 WHO2] =5}
2 BZE AR 9Us|o)A &0t EFEAL o]fdle] W= ko7 AAA] ELE oy
A= EEFEA Qof ISMMR calibratorE o] AARSH] ASKH IS7He =& 4 9l BCR
-ABL(IS) RHNHS AAMATO] IA| A AR EE FAAA FEHNSo] T BESHH kAt
el 9 shEdgo] Tgo] d ASRE AlRHn

i

o e mb
lo]

ke
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1

o>

(= -

Waat #Ae| 371 Mol GMHolde] £
Aol e
B

P
'I.I-o(:).| T

HiZ(Background) : %¥Hs AR A4lo] B 5 205 ol el AHgato] Al ¥ ol o
2 S 498 wehe] W Sol B3 sjuttt F7ksta Gl FAolth, FNAGRETT
o EA] w2 QiRe] 20%7F f41S AT Aol U 1 F 39 hed] 18 FeA

AlSk £ fAre] 918 cheFshAH

frAtolgtal gttt oo FEAIFAL At WHE F
% FAA oS 71X e jlket 11 /P2 g2l
HttH(Methods) @ 2010 1€5E 20128 9¥97k%] oF 3|7t Eof| STAJRAIC R 48
olFjE UxHN 21742 AAFSFTE TxEN AM

=] RPMI 1640 mediaZ AF&Sto] 48A17F, 72417 BReFS M| ZS=AS)7] 1A1ZF A9 colcemid
= A2t & AF A2](0.075M KCI), A DA (methanol:acetic acid=3:1)5 AA &gtol=
= Az & GIG Eg¥ioz FAMste 2071 o442l metaphases #431%ich
Z2H(Results) : Fxddo] o=H AtF FWAY AR o=EH A= 2010 5364
(42.2%), 20119 7339(45.1%), 20128 (1 E€~9F)oll= 90541(49.2%) 0™ FH4g F4t
o g o5 ghato] JAH| o]Ake] HIL = 2010W ol 124]1(2.2%), 2011d= 199(2.5%),
20129 °N= 24°91(2.6%)E HAtt. FT/E-FAE 2] 5590(2.5%) 0l A HIHAT e HA o
H, 1 B3XE translocationS 389(1.7%), derivative= 1241(0.5%), inversion-< 391(0.1%),
inversion} translocation®] &7 = 1901(0.04%), i(X)(q10)-& HERH 194(0.04%)7F U3
22K(Discussion) : FTA At R o FAbE Ffutct SUHEE FAC] ler 20113
ol 2.9% F7FsHRAL, 2012d00= 4.1% 5716t Tt JAA| o4 ¥l 2011dol=
0.3%, 20123°0= 0.1% 7ottt GAA| o] 42 traslocation©] 384[(69%) 2 71 Wetro
o, 1tk derivartive 12991(21.8%), inversion®] 391(5.4%), 71€}7} 201(3.8%)7F ATt &5
W AT 7L wid SEEe] whef AAA HARE AlSsHE 53 A Bl 2 A=
At E

2
%
ﬁ
o
>
ol
L
flo
£l
e
B
1y
2
g
T
x>
N
N
e
N
N
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T A AEloll ohE FAF 224
Aol 2 A
a3z

HiZA (Background) : 4= FMA HANE HEF 16~18F 2 wf g5 AFote] HALE AAl
S}, = B g2 AR vt Mg "ok oJE|E = oF4F Eote] BloodyskAu Dark
Brown A& o= 797t =t ol A FE vigote] AMAIE A77EAe] 48 AJto]
ZojAct, FAA A7t AAF A8 A7 njAE JgFS dotH 1At it
HHH(Methods) : 2ol === Fe= A Sto] 7| Eol=t 4 A2 Sete s
TSI cell®] o= cell?] Gt Blood7t A= HEE centrifuseo] =7 7tetetor 9=
cell& ¥t} 2011 1€98H 20129 89712 o=d F5F 42 AE7t Blood7} A5t
A AAUE 7%, Dark Brown®l 7%, 2 AEIQl F-5 Al7HAl %<l &dh= 5008719
FrAAA HARS] HAFAQAIZHE Lottty oF AMA HAR= Cytogens AH&ote] 3
7C, 5% CO, Incubatoro|A In citu® or Flaskf o =2 vjFsl¥ o, NZLASH] 147
Ao colcemidE Helst & A& A2](0.075M KCl), A DA (methanol:acetic acid=3;1)=
AA geto|lEE A2 & GTG +a3W2 APt 2070 ©]/de] metaphaseE &4 5H3AH.
ZK(Results) : Blood7} AlsHAl Alof9l= 99719] oA o] Bt HAAQ Y2 15.69 ©]%
o, Dark Browng Wi 9515278 14.4Y, AE7l ot o 475748 13.29 A&7}
A9 =

212(Discussion) : 2ol oJ=H o] AA Ao g A £28d-2 A4 AAol ]
Blood7} A¢l AAY Dark brown AAZF A8QA|7to] A AEE Aoz vehyton I
Blood7} 4191 HAl= HAF 28 A7t 71 71 Ao &2 SRRIE|GIt). 49| "ot = tE
olgdo] & QJew eiol AlIEo] A=t o7t o] HiFAte] doj2]= AL R Alm
Het & AHFA A4lol= Bloode HAF 28 A1XHE 2| AAZ|BE g ZHFA] Blood7t 4]
2] FL & Fogfjof st £2 Y] 4 AlEs AE 7|ves AREA AYd e
o] & Aoz AtmHTh

Ir

>

Bul

il
mO
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Marker chromosome?| 7|92 %ol Zaf| H 1 (29])
Aol s NG

3
g3

B (Background) : Marker chromosome2 7|¥S & 4= gl 7124 H|A4d FA o H,
WA Hie] ostH 1 A& 0.6~1.5/10000]t} = K
Marker @A = 713 e Aol 53 wedo] loevg 11 7]
Marker®] 7]9-& gotE7] QoA Fmo] dl JMA] HALE
glote] Marker AMAI7F B0 2181 AMA A Fei= =2 &Istat FISH AAFE A3
off Hetrt.
Sl(Case) :

<8l 1

Down syndrome screen(+)2 2011 69 <]

Efol GMA| A3} 1 47 XX, +mar

nxol df FAMAATL 1 46,XX

HR9] ol AMA| Axt @ 46, XY

HLAAGE 3} gjop QA Ai} @ 47, XX, +mar dn

efjo} FISH AAF A3} : nuc ish 21q22(D215259,D215341,0215342) X 2

e 2

Down syndrome screen(+)= 2012 94 <]=]

Elof FAA A3} @ 47, XY, +mar

wxel dR AMA A3t 1 46,XX

Bl dB AMA A3t 1 46,XY,+mar

R AR A3t gjof AMA A3t 0 47, XY, +mar pat

o} FISH AAF A3t © nuc ish 21q22(D215259,D215341,D215342) x 2
212K (Discussion) : Down syndrome screen(+)= 2J2|H Z}2F o F Hjoto] HMA| A=
SQtO0 2 Marker®] Heo] fAFSH Helom, Rro] dof A AutE Rl Axt gt Hiop
= FXoA #otew, g Hols REERE [FAER] okteh. ®Hote] AMA HAF Axt
Marker chromosome©] W& 74-¢- FH2HE Fefr]o] fxo] Sle 7 5] A4
TAZE AT 7199 2 AR, IR oS A 1 7de d ofe] of| &
£ AdZs7] o= FadEl AT Aok Marker chromosome©] 2| Fmol
Al QA HAFE REEA] A5t 49 f-55 <16t de novo microarray
L} SKY (Spectral Karyotyping Technigue)® .22 Marker GAA|2] 7]91& 3Hl5t= Zlo] &
L5}

2~
T
2 1

i l

o A %5
oM, ¢ rr ¢
—[O 2, Jlm _l;?
e U )

ro,
o,
o
rr
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MM S FEets G/B2 {3t &l B
o

o2l Aol e AHT

B Z(Background) : A4 3 (congenital hearing loss)& A4 Aol & 714 53t
2 4ok 50089 139 Hle= wAhth, ¢y 7)o Aot 54 2]
Zlo] A7} 3o Faster &4 370Y ool BE AAotelA G AEHAE A%
ol AA AAgote] 70% FErb T AANE WA Qlok f-44 AoF dH ] H9- oF 40%°
A GJB2 §7d2F Holzh Il Ao=m dulA o] FHAHAE B8 AlM8or ¢

4 A o Fo] ZhEstth ole] EoA= AW EF fdAe] EdHOlE AR 11
s 4w ET

uhH (Methods) : 20109 8K € 20124 7974 F 2E7F Eof o5 AdA 1
T2 (G/B2 gene AL 30670< & SHGlTh Aol Az E A2 & Chemagic
DNA/RNA kit (Chemagen, Germany)= DNA F&-& A5t 1l AAZHESE primers A}
4519 polymerase chain reaction (PCR)2 F-Zo}tt 5=

A A (direct sequencing)< Ald¥sto] F72} Hol ofHE 2Qlstqr.

Z2H(Results) : HA 3067 & A7l HEH A4+ F 20671(67.32%) o]9ow o]
Z oY 7] ggA48A A7 18674(90.29%), EdWol7t HEH A= 207(9.7%) 0] At
AL SdHolo] vl ¢.235delC7F 874 (3.88%) 0 & 7P ek, 11t o2 T123N
(c.368C>A) 57(2.43%), V3T71(c.109G>A) 473(1.94%)<=0]) 2™, T186T(c.558GyA), C202*
(c.560_605dupCyA), 235delCet V371(c.109GyA)o] & HEH Zo] z+ 1440l T
A7] @A Foll= V271 79G> A)7F 17273(83.5%) 0.2 713 Wt o5& E114G(341A>G)
oF A HEE Ao 1203T(c.608T>C) T H7] thd-2 1471(6.8%) 2 ZAFE AL E114G
(c.341A)C0) ©=o2 e AL gla

12 (Discussion) : A A3} A 3067 FollA EdARol7F HAH 9= 2071(6.54%)°]
o] F ARAA FH ol FAo] e ALE .235delCF V371(c. 109Gy A)o] A HEH
17(0.33%) 2= et 1000%8F 3-4780] G/B2 A2 =ddolo] ogh ¢yl Ao= o4
&g AT G dH2 S AT, B 2ol 4 /1Y o] 'HAste] Y ARE
Hh= ol Aol ZAREE o198 g5 4 A ot S5 YIHANE AL 4
Aom, ghopo] A4A ALe] A-8-Z golsHA gomm deto]| o ARl H-E2 A A
4 4 Aok A dHS 2710 Tdste] Am A7E A FoEA s U 4"
BIHE U3t Al7l= Aol Qs

0:

>,
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BiZ(Background) : 2 gt A APEH 2 54 A S FAE
ol At Azo] FAow AMEHI vy AYEAS Foto] dof dehe] Ayt Ty
A AAA] olo it Sl 7hsstal, oo meEt A me AAstEH 85 9
o, Yoyt Alzayt 3 Aeo] FAEC] 75, o F ik kee £l E
e, AR T HIT GAA o Aot 4 Hghtel duAdS mrefd 5 9l
2 Aot YA o] FFet Rkl tiet $A4 A& s, zF €9 At g4

A Agate] Ange Aelste] ol

(0/¢]
o
It
a
3
S
S
o S
K
N
O
o
kv

£ WA 2ol ol=E 2444 33670 el
BAsioch. AAA AFRAG Gl dgEAel wet 24412 v s, 72412 Wl
o g st £3ke nhl T, setol=g A GTG-REE o2 A5t
20719 £ FIAEE BA5

g:’.}(ReSU"S) : 20114 8%:]1-?_15-" 20129 8%7]}1] /‘];g% 336@94 %_)l\‘ Za]iﬂoﬂ

& A
S e Aol tste], 2 FAE olHE DAY Py FAS B WY FRUR FEY
3, olel whet BAE GAA] dge] FRot MEE BAs 33609 B4 AAH B4

Z1}, Lymphoma 12.8%, thrombocytopenia 6.5%, MM (multiple myeloma) 5.6%, Anemia
5.1%, MDS (myelodysplastc syndrome) 3.6%, DLBL(diffuse large—B cell lymphoma) 3.6%,
CML (chronic myeloid leukemia) 2.4%, AML (acute myeloid leukemia) 1.5%, ITP(idiopathic
thrombocytopenia) 1.2% 522 @} Adto] FEE|QITE T3 HAMA| Sy BEAA3} 83%0]
A GAA] o] o] gHlo] 7] gkgkom, GAA| ol4fo] &lH 17% &, CML& Y542
2 7 T2 62.5%014 t(9;:22)7F TEEAA, AMLE] 60%°14 t(8:21)7F &l= e,
MM FAA] ol4fo]l BaHA Fal AGAEZT 4= A

ZE(Discussion) : B WL A1TS7] T, B4 AA GAA AP BAL G Fe
w2 A o g Aent Tof i A SR o] RolRthy Fastchn
I % ook, ma, B GAF oIt ST e HRet W AaA AGRLL A
T A9, Bk Heke AU 9 4 ok WA TEIHNEFR, F4EANFY, P2
A oby FF 5 Rl GAFGS GAA olgS TSt 1F Nt ST BATY
off SolstAl LA WAsH QaEe] 3 =55 ABsh] B4 Rtk wetd,
B el Rauel 2 J4FA] hE GaA AP AL, gale] Fo A
o He] A ol FS olastn HAS AT FaG Az AzEr
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Clinical Characterization of Patients with Distal | | g Deletions

(Jacobsen syndrome)
Kwon Eun-Mi

BiZ(Background) : 11q terminal deletion syndrome (Jacobsen &%) chromosome 11
A et Id 29]0] Ao of5f ofr|EH, 10,0000 1789 Wik =& WAyt
o o] T 7HAAL Sle #Are] AR A4S B 119 AAA|Y] 11923, q24, B=
q25 F919] A4S BRIt o]Het AA2 de novoZ TAYSEAU, balanced translocation carrier
O] 2} A A reciprocal translocation®] B3 =20l oo TAsHA Hrt. d¥bAQl At
22l EA O 2= heart problems, speech and language problems, specific facial charac—
teristics, ~12]1 mild to severe mental retardation®] ZAro] A Qict. o]of HofA Tt
H 11q terminal deletion &A=2] S-S An Bz} Sbt

4 (Methods) : TN HAE vt & A HAIA 207 o/Fe] £4 S7IHAEZE
countdlo], 550 band-level®] SIAEE 717 EEFZ7IMEZE EA5HAT AF Q] HI]|=
International System for human Cytogenetic Nomenclature(ISCN, 2009)2] 7]&of wtgit},
2007d5E 2012 09 7HA] AlZotit e oJeh-fdst Alefof o2l HAF & 6case] Al
11q &<t 2t 799 24 T+ Auids gelsiay, d4AQ 542 1&sith
ZK(Results) : Hypoplastic left heart syndrome¥} mental retardation, short stature© =2
olZ5l Casel, Case2 €A} FAA o= TeHFQl 11q24.2-qter®] 2A4& Flstalom
case 3 OA& interstitial deletion®] =T, AHFELE= q23.394 25402 FAEH L
ot A0 EA o 2= high arched palate, asymmetric face, feeding difficultyS X %t
Delayed development®} early pubertyE H<QI Case 404+ add(11)(g25)0] TEE AL,
11g25-qter®] partial monosomy % addition'® HAA| Q] partial trisomyE 7FA 2L AT
Case 59141 H]l der(11)t(7:11)(q22;q24.2)= 11H AMA| getat 7H AMA Feke] B+
HAAE 9T, cardiomegaly?t low set ears-2] E& o] & & 3ltt. developmental delay&
UEHH= Case 6 2] &ob= der(11)t(11:18)(q24.2:q21.3) 1S H QI o= 119 FAA]
ekt 18W GAA gere] St HFE UERdTh

212K(Discussion) : = JFA 11q terminal deletions XSl 6 case % case 17} case 3 =
glop Hurh #4 A}t Aufd HARk= A, Fote] 11 q deletiono] 2 HE Ffgt der(11)
o], case 2, 4, 5, 62 de novoR AT deletiond= 2FQI5HATE 11g23-gter disease-
causing genes= Z9ot1l Q= Fa3% FLEA FO] Z]2 cytogenetic analysis7t E 3517
A, AR EARY] A T v 4SS Eole Turner syndrome ©fut

= =
Noonan syndromes &2 7' sto] Agt k& & 4 Sl Aol
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Imatinibol] #{gH/do| Q= F3Z| Hio|e| HIE

HiZ(Background) : BCR-ABL €% AR Aol = 2 RAE Aol wHAdEdH
Ayt depdujol A FA SAHI NI ] A 5= ABL 7|UAS] A
o2t Imatinib®] AR&-ell ool 74 o] gttt ey [ E]= @A o] tFE SA=olA
imatinib®] Z7] ¥h-g F ALE AL Aglo] 2]&E &= o]Z& imatinibell A}/de] U=
FA2F Ho 7t ABL ZIUA] f1x]oll Ueht= Aol 5= dlolqlnt. ofof EHollA= A=A
U x| 7o Hk8512] b= #AbEof tishe] Imatinibol] A A& Hole= fHxHolE AESH
7] fIste] A} = AA A A7IAE FAAHS o]-&oto] HAsHL, 2hape] Agtof o}
2 fHxHele] EA Hk 52 otz shoirt

UttH(Methods) : 2009 1¥€5H 20123 787k2] 24 WLt &2 F Imatiniboll A3}
do] A& Ao SE= TSN E Y 7157 = S47] & 9 BCR-ABL AR
g FEQ FAHIZoRAY WEAHERt 58S e R AE A5 E58 ] kAt
A QEE HA 5 AL 1271, 5= 46700181t A} Z4=of| 4 High Pure RNA Isolation
Kit (Roche, Switzerland)2 ©]&35te] RNAE £%35}l1 cDNAS =9l Nested PCRZ
ZE 5 %171%9% 5t Product 393/482/487bpE sttt A7] A€ AAH= BIGDYE v3.1
(ABI, USA)= A835to] Genetic analyzer 3130XL oA HAF &, Sequencher T2 15]0f A
Reference sequence (Gene Bank Accession No. X16416.)¢} v wsle] BA5HAct
Z1K(Results) : AAPE o=H F587 2] 2k2f F Imatiniboll Aol &= 5 Hol7t
TAE 2= 1078 (17.2%) 010, =AM I8 (CML) 4t 381 5 638(13.1%), w73
Hdrprgudy (ALL) 244199 5 39(15.7%), ARIFF4NEYMPAL) 4 29 F
1 (50%)NA Fd2 Bt WHAEZsAdW I Aol A= c. 1423 1424ins35 (p.Cys475
Tyrfs*11) 22, ¢.749GYA (p.Gly250Glu) 1], c.925C)T (p.Pro309Ser)9} 1423_1424ins35
(p.Cysd75Tyrfs*11) 2 ZAlo] Hol= A7} 12, ¢.1357GYC (Glua53GIn) 18], ¢.757TH>C
(Thr253His) 18 E E3ith 55] gAd Tz dm@rgeztol|A ¢.944C)T (p.Thr315Is0) 22,
1423_1424ins35 (p.Cys475Tyrfs*11) 1815 R SFEAFZAANEY shatol A= c.943A)
G (p.Thr315Ala)c.1064A>G (p.Glu355Gln) c.1423_1424ins35 (p.Cys475Tyrfs* 11) 5 371
o] 4zt Wol7t 18 oA A E AL

It

2 2H(Discussion) : Yol AImatinibe]l /o] = FA%}F ¥ol= 17.2%2] H1=E B
T}, c. 1423_1424ins35 (p.Cysd75Tyrfs*11) Hol= THdE4/dudy, S48z dudy,
HEE Hlth ¢.944C)T

SHEAFGIHNGES A ABIA B et 50%9] £ 1
(p.Thr315ls0) Mol FHYTTANEY TR BRHE 57
Imatinib X 2o] AL Hol WABLANEY B ol BCRABLAME F42), 34
Ymol AN 9 SHRAYIHNDIRANNE 474D BAL ol g f2% vlo|

o 1=

o
b
2
&
)
Io
My
)

LSRR |

AAE AASERA opd Ade] WEE AT 5 e Ao AR
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18p deletion &% of gt F2fH 0

(The report of the chromosome 18 short arm deletion syndrome)
Mgotrgd

287

B (Background) : 18p deletion2 T5F3F, AHAl, A1 IA FHoju2 4, W2 4= 59
7ol 1, A7 P& HIRT FE 59 AsAstet o] gl A4 Aoz
HPAIE-2 50,000: 10|19, G AdH]= 2:30]tt, 18p deletion®] 85%d =+ de novo AAo|H,
15%H = 7H54 A doflA EAeic EYloA 2 697 2742 Haleklal, 19t ¥
H SEE BEastaxt g
24 (Methods) : 8216 Tx@o] PHAE Yol 72412 ¥l F colcemid A 2] & ALy
3 THTAE AA slideE THEIL aging F staindto] 24T 24 Al 20719 £
Z71MAEE countstl, 550 band-level®] LS 71 REF7IMEE 57 ol 2AI5HAT
ZHResults) : AHA case= FoF wf] HAFAAL0] = FleHH ] (PA with VSD) Zet
S drop QoA A5H-lFH T2&BT shunt)S T2 5 follow up o2 ek vhd 3lo}
= §A4 AAgS o4sto] Digeorge FISHHAL Al885to] AAF o= vhgront dAA] HAto
A del(18)(p11.1)o] TZE At FHA case= Fot wf FTHH JEZ(PDA)CE & BHe
A7 A HER A F5E0 AsActR st AAIRE AMA AARA] del(18)
(pll.1)o] &=t
D2H(Discussion) : =Y Ao YA T 6\l B H TxFA AAL F, 27494
< A= 10%W L2 Hixo] glont &
2l S g2 Exo] 3ot FEs] EE a4
A Agtolz|qt, EA AR AFSAFS Bl o q| o)Ak} B]Eo] 18p deletionol| &= F2]
é

o
2 Jleady Bt o Badt A
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Cytogenetic MicroarrayS 2 &RIgF 158 <Alx]|o]
Prader-willi/Angelman syndrome 19|
SAH )2 AR ofsh g Q72 A2
A

o

5]
20 .7}02] . 2905
A3 - A - 228

BiZ(Background) : Prader—willi/Angelman syndrome-2 15 A A|(15q11-13)f &A=}
ool WAL, o]z IS AVFSHE 7]5ol el WA st Ago=m, ARt Ao wht
Uelths S b= dutdos A4, 25 AN, af 25, g Aoll, 25 Aol
Mo & AHTRE ARE, A AAE AsZ] Uehs] o] o] 2 s,
710] thy7] Fo] the ofelEol Hls =oH, Tk o1} o]% 2~3A17 o] EH A&o] 4=}7]
ZAshRA B ool Zobeka, SAlO] TRt 877 o9 oA HE g feh
7 ZAzto|c}, Prader—-willi/Angelman syndrome2 24 £-917} nlA|ste] FISH( fluorescence
in situ hybridization )¥ o]t} Cytogenetic Microarray] 0.2 gxlo] 7HgshH bzl
karyotype ollAl= o] ofF¥rh.(Fig.1) & Fdl= 2012\ 9 19¢ oJ=d 14| got=,
Hypotonia®t Poor feedinge 4= 2] Cytogenetic Microarray'-2& °]Z|sotl1, &4
Axt 1581 AAA| 0] ool HrAE QI

Z2|(Case) : Cytogenetic Microarrays Ao} S,

Kit(Qiagene,Germany) & ©|-&5to] DNAE FZ5I9tt. &% DNA 250ngS amplification
5to purification?t Fragmentation, labeling?t4-& A% &, chipte] probe®t hybridization
Al7]121,washing?} stain?}3-2 A analysiso} At (Affymetrix Cytoscan 750k array) 41
At 15 A ql1.20014 q13.17FA] oF 5,128 Kbpe] ZAo] & x| Prader—willi/ Angel—
man syndrome o ?Fe AHAZ & 4 ASTHFig.2,3).

22k(Discussion) : Cytogenetic MicroarrayH-> A F-AAl 24 F7d2F 500kb ©]/4+2]
Y, FES AAehE Lo e AAEMA, AR Aoy S5, 7]1E9] AgEAos B
o] E7Fs’t mAAAT A ] wAlol S TS ¥ 4 qlom, 53] § FEet Eol
AAo] nlAste] karyotype To.2 Fxlo] ofa]¢ ¢ Cytogenetic Microarray#-2 o8}
of A&star Aokt ek i & lof F-87F AARNL AtmEh

1§15 €] gxddolq DNA Mini
et
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Chromosomal microarray2 &%I5t Thxddalio]
X M| £HeH(Xp22,31)e] STSH-H2E ZAA
=Ate] 2 AcH

Rl - 2eAl - 2o

HiZ (Background) : o Hl5% (Xlinked ichthyosis) Hl=% 7}ed & HAg 53t

Agto 2 XA *gg S A 2000~6000%F 1% AE=2 g 94
BEE HESE Kol Augt 44 d3or HE Holg wjiy PAA o] }—‘é‘
Aozt dRo|s mi 4 ole]o] tE FA4to] e titho] Agte AH=

AatelA| (steroid sulfatase)Q] &A=} o|AFo 2 <lst AH|Zo|E HulelA] 2-oz HhX

al

O > L Tlol
M jo ot

T

oz
r°l'
-

X GAA| TeHXp22)9] AE|Eo]= AutebA] §AAKSTS) Eeldlolz 21k X A4 94
g0l wgtoleh, Bl A% 0] AdolE AuteiAlo] AP oz PAH 2] Getol
ololA]7| kot Aol WAITE EUo] Y A F BEAAH X AMA] Tt

(Xp22.31)¢] STSHHA AAE chromosomal microarray He=z 2 sttt
Z|(Case) : 2012 59¥ 9=|H Hojd 2] 37/jd | Folo] YxFN O R HEFS Hol=
I B34 AA 22 microarray AAME 2lE|5F3Itt. Chromosomal microarrays A1345t7] ¢
6]] Tz A4 DNA Mini Kit (Qiagene, Germany)E ©]-85to] DNAE F&ol3th. &

H DNA 100ng= 16A]17F B2t amplificationste], purification®} labeling §F &, chip{tell
= probe @} 16A]7F B9t hybridizationotitt. 12|31 washing?}t stain & A
analysis o} tHAffymetrix 2.7). Microarray 23t X @A ©eH(Xp22.31) oA <F 1.9Mb2]
Aol TE

.T'_"é"(Discussion) A ‘?_7‘ ¢l FAA FAfe A BASEA] EostAY Zxlo] ofg nAAdE
Zropd 4= Q= v o 2 XA chromosomal microarray 7]¥-& ©]-8slo] ¥z, HA1%
ofl, ZHF, ﬁjﬂﬂ 7] Fat T AR ol 4del iRt AARE AR & & Qe ﬂé?a'ﬂ

[
AP AAE 8% Aoz AmEr,
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Myelodysplastic syndrome #Z}2| 24 chromosomal analysis2}t
Cytogenetic Microarray 271t S35
S CEL )

8ol - 7oAl - 2ot

HiZ (Background) : Myelodysplastic syndrome(®]5} MDS)E X8 RA|Z 2] 7|57 o2
AzpAo)l7E BA oA7]o A Fefigh vIAFAIE Sl S57]5 e At A = =
7152 JAIst] &5 W 2EA2] d4 A ol AaAE H]lth MDSe & A7t
2 HAFE B0l AA| St F 40% oA GAA o) o] e o]ef 22 FBFFet
O] 7% ¢ BT o4, 24 o]AE UYBIWEE chromosomal analysiset 74 A4 9]
breakpoint ¥ OJAAA, F5 5 &I 4 Q= cytogenetic microarray AAHE 37 Al
Sh= 7-97F 52l Sl 200 o= 674 MDS "/d2HA+e] =4 chromosomal analysis 2}
o} Z4= cytogenetic microarray 23S H| W3 A3} chromosome®] &gt breakpoint
£ =Qlsto] o]F Hilstalz o

Z#|(Case) : 67419] AR MDSAZAC R HEYof Z4= chromosomal analysis 2 24+
Cytogenetic MicroarrayHAPF 2| =Gt} == chromosomal analysisi= 20% RPMI1640 HiA]
of| 72hrs BiFHT} MTX/Thymidineg A2t 24hrsHiFH, PWE A2]et 72hrsHiFH 5-9] thf
g Hhi o 2 wjoksieet vioF & 0.075M KCI#1a9 2]2]9} Carnoy sol. 2442 & slideS A2t
5F3tE GTL Banding© 2 fAste] 20719] A ES 451t Cytogenetic microarray AAL
£ Il DNA Mini Kit (Qiagene, Germany)E ©1-85t] DNAE F&561311, =% DNA 100ng
< 16A17HE?Y amplificationstd, purification®} labeling$t &, chip®te]] )= probe@t 1641752t
hybridizationsFAtt. 128]11 Washing®} stain?H4-2 714 analysissFAtHAffymetrix 2.7M). 34
chromosomal analysis 27} 46,X,-Y,t(3;18)(q21;p11.2),t(8:14)(q24.1;q32),+der(18)t(3;18)[2]/
47,idem, +mar(71/45,X,-Y[31/46,XY[8]©] 1!, cytogenetic microarray 227} Loss: Ypl1.3q12
Gain: 3q13.32q29, 6q15q15, 18q11.1q239] ZTF=Z Bl ((3;18)(q21:pl1.2)elA 3d10] Hslgt
breakpoint7} 3q13.322 &1t 4= SIS

ZK(Discussion) : MDSSF 22 AAFTFeAe] FAA= 44, Fx2 o2 ¢ BT o]
e UelH gt 44 §M3E Shtehes 497 Bk chromosomal analysist= A4
QI AMA| o] £, FxA oS BESH| = Bolsh mAZdeY FE F Sete s W
517] o2 HEo= HA7} et Cytogenetic microarrayAAH= 2,700,0007H2] makerE
o|-gsto] FAAEY] A4, FES HASHH, 7]&9] A Aoz dro] ofge tFEe]
N2 /SE S8 ofyet breakpoint B =2 mlAloldE AT o U}, thAl =2
F29 HALo|AE, HF At 99, FEAH|Y] HEL olHrhs ©Ho] ql7] "ol 71&
9] chromosomal analysis, FISH 59| #ARel BHastH o] TFo] =zt 2ot Z¢of
o H 674 A4Sl BM chromosomal analysis®} cytogenetic microarrays 35}t
ALt A3t w7 2H(Balanced translocation)@t St 2 8Q15}7] of=)-2 &St breakpoint
S AT 4 Uitk
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St EAA(Ho AT)ZiAte] B 224 2| Q4 ZAL
AR} o] 2ATh A ZiAtelaty wons} ]
_Igl_ol_-r;_
2

HjZ(Background) : T3t @A (Hb Alo)AANE 2T 23709 7He] £829 dgdels
monitoringst= H] 583 X 27t H= HArolth AW 71& AA(EDTA Whole blood)&=
A, AP & WH 79 Bsta gloy, WEAH ] mE HA kg 2 AdAd e V=
Az 9 AFE7E gl BE Bovt T35 HAst 9y 71& AAEDTA Whole blood)©]
Az, 2L Bygeof o A Bt okl

utH(Methods) : A B2 HPLCYRE AHESt= BIO-RADALS] Variant Turbo-ll2 =
Aottt AA= QU 71& AA Q1 EDTA Whole blood 15738 DATAEZ A dlo], Ae
(20~247C), YH2~87C), Y51(-18~257), W52(-70C)9] 471 o2 EFZ35F 5ulX micro
tubeo]] o] ZtzF Hasta, =3 A Dilution buffer 1,500ulLe} £¢ste] AA o 234,
397t 57435t %BiasE H|W ST

Za(Results) : BT 25 %Bias Ws= RHY &, 24 7, 3d & =4 A] A2(20~2
47C)o A 3.05, 6.18, 8.07 011, Y2~8C)olAE 1.68, 5.56, 7.150]130tt. ¥&1(-18~-25C)
o = 1.57, 1.29, 1.99 o]1, Y52(-70C)lA= 1.11, 0.64, 0.94 ©]ict.

21 2H(Discussion) : 347t A AT AL(20~24C) B AA Q] H9 %Bias®] mean gL°]
A F7F st oy, WE2(70C) By HAY] -9 %Bias®] meangt2 A9 Hshrt ¢laich.
ol Bt ex i A oFAA AALR mlFo] Hol EDTA Whole blood?] ¢ FAIZF Bt
8% fols Ys70C)gez Biste Zo] etgHd Zor Hojzl,
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2|2 3147F Malaria ¥4& H1
At 21 R Al

ALF - UeY - WA - 229

HiZ (Background) : Zatg|ot= Plasmodium £0f £3H= A 7SSl &) HEL
oF A Hjefl 71/t =4 W ch= 54 G4 HESoloh Algrel Hekeo -2 Plasmo-
dium & ¥% 7124l Plasmodium falciparum(ZtHE¥%), Plasmodium vivax(3td E %),
Plasmodium ovale(4+d E =), Plasmodium malariae(AtL B QA=) 4F9] dFo] AHS &
drtet, @2 ejubeiel 22 2o ATl A Fafcks Wete]ok= Plasmodium vivax((FY d
d3)= 19709 o] AFERE7E 1993 o] thA] {38517 AlAFSE. AaE R7]olA
=9 F AAlA Tl vehd o 742 RV 14Yolx|RE, Adddeteiore] 9=
1A7FA] ¢ &of] FES| 7% g}, Deteobrt A= dHo g Hgto] 7hgtte] Hxd
NE Tsto] GARE & AnjF o= yhaksto] Zrop Wl 4= gl Tefe]of ¢1F-o] ARk
= o|-&sto] HAlsh= Aot HAPE Qlom 9 £ AAMHY] A Aeke 5 AT
M2 Vet SHBEAAMES(PCR)H O] ot & HARA A= 20099RH 2 20124
3dzte]l M=z A PCRYC=Z o5 Tefejote] 2t 11 H3lFolE AHKE
a2} gk

U (Methods) : 200904 2012'd 2 HAME | J=|H HAE ez A e
Aot o A= Chemagen chemagic MSM 1 &F5 a4t & ]S ]85}
21 H ol wrat DNAE &35t &3 DNAO tis] Al (primer) & ©]-&35F] T3000
(Biometra Germany)dH|2 F&4H H4HS FE5t0 AHHAL FTHAAE AlYstAt
A3} (Results) : = HA 2] 2009W A ZZ 20124 oJF|H watg|op= £1,203740]0 3
T FHEL 223%5 RATATIRE A&(7.6%) »7371(5.6%) » A4 (3.6%) >3 (1.9%)
>AHE(1.2%) )BT, 788 %, F4H0.8%) > TH0.7%) )24 A50.2%) &L= e 11
9] AL mlH]gt &S UEFH AT

I1ZK(Discussion) : 2009GHE 2012 AMH7|7bA] 3dAZF A A
28.6%, 26.7%, 19.2%, 14.5%% 39 H 22.3%5 HIAch 294

AL QU gl Aol okt B4 Aoje] aehe gAel 9 o AzbH
A9} otk Ao, A 9 Fof Wsle] qlid] ol Eo] 4
A BE g9loz Amgd,

oN,
)
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Microarray2 ERIgF ALL #x}2| Bone marrow Zz} 274
S CEL ]
TG - A - 225

biZ(Background) : ALL 2HxtollA Yeld 4= Sl GAA|19] Hol= ¢ ot &
Hl & qlry. dubd oz ALLEAS] 65~90% ol dell A Al Z-f-zdsh2 A
ohal gte} E5] o2 Fghat upiviz| 2 ALLAA L E47 QM| 9 o] -2 x| = o] wayt
A*E oAlSsh= dl Qlol Tast QIR 28 4= Q17| wiwell, Aot 4 =
Zo] F8oit} 2 casew & Woll 9FH 22 2EApolA AAJRE T 119 BM-Microarry 2]
A AE o= T8 9] abnormale] #EE G on R o] HISTA} i)
UHH(Methods) : Microarry FAS ]3] BM A Zo]A DNAES F&53to], &% DNA
IOOng2 Thermal cycler@toll Al amplification #4-& A 2|11, Purif wash buffer2 HAE g+
3, 2.7M Cytochip oA wgHt-8-S Al¥stitt. Hybridized® Chip& GeneChip Fluidics
Station 450 FH|E o8t Wash 2 Stainstil Affymatrix GeneChip ScannerZ Scanning
gt datas EA ST
Z(Results) : 101z 2% Ao A= 9pellAl of 1.8M9] A7} 13q14.29] RB1 {4}
5 X33 91Kb ZA4o] heterozygousZ T E= WM, 1022 FEH Ao A= 6p22.2,
8q22.1, 9p21.3p21.2, 14q11.2, 18q22.2, 19p13.25-9]0] A4 Fuko}i, 9p21.37} 13q14.2
919l homozoygous A4S Rt
12K(Discussion) : Ut skAfo| M, dHEFS eFv = Ao BM chromosome
Bt A&t FE0] FIFstol Aol e weow yebd 4 Sl 13y, §5] ALL
AAlE 22 slide Holl M= AAA = sSHFE7E £4L, B8 Al2das sid=rF Lt 7
7} @ot wgtow glstal AvE U= b 3lof &/E He o T3 gukH o
2 slides Tr=E TA oA dojd &= 9l random losszt AJZHall Al FAA Q] {471 2o
Holx celle BACA A7+ A= & 4 o, ALLOA = AMA| o] 42 o4
A 7F Oﬂ o A¥EE A7 Borg oo HisiMk: FoE 7]&ofof qttt. Microarry 4
/\]'f T A3 Zo] LS AFFOAAE tFstA verd 4 sle @AAI9] o) e HEs
;6]'74] AU F919] xeF 271 B ZgE ] QU= geneZHAE HHed 4= QlojA, 7tk
Eﬂ] A 5loF ke AHFY Y] HAPIAE {-85HA 2 4 Sl

1,
N
JF
X ok
o,
Hir
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A B3R 7o k2 Lymphocyte Subset 73| QtdA ot
At 2 AR

o) &

HjZd(Background) : Lymphocyte Subset HAR= WX BH| Q= gl FH U
Z—]E O}O]'LHO:{ ol st U] 71—Z ;09,]—__4 Zch 1:!] 7\]i°ﬂ _3_% e 7‘5]/\]_§ i
27y EAAFO] YL BAStY Qut. AAl= AE EHo FAL AxEHA 2=
E7E Aol mR]= dF ERF A oo E ARolmT| oMo HA Hx
AA e Bkl st

Uit (Methods) : A4 @52 Lymphocyte Subset 5%(CD3, CD4, CD8, NK Cell B Cel) o

o
= =]
fu 1o 2 rgh

2 sk, 4 AH]= Cytomic FC5002.2 Sttt Cell ViabilityE Z%sto] Cell £ 3ol
A4 Bt 2700 whe Aate] Aol 1Y) gistel AP F 147 ofuflel BA }— A3},
21—E~°E wro]l AES A2 B, BIE2 WA Hasto] 24X13F, 48417 Ayt & whE
ANE A, 1X7F oY AAS AME 71208 %BiasE Jﬂ7}0}71 SFAT.
ZA(Results) : AA] Cell Viability= 2% 85%014S HA2H, T Cells CD3E 270
w2 ogko] Hul HhH CD4: WA Bt A] A7}o ZJ¢E E‘}&QU% CD82& /\]{ of &
S7H HAth NK Cell2 A2l Al7to] zge] wet A4as How, B Cell JA] A2

A Azrel Aol wet Aate] A mert,

212K(Discussion) : Lymphocyte Subset 2 A1-2 24 A7Vl A 7} 22 BiasE H o] QHg & o]
S = gglom, WA B S A9 CD49] A4 E HolBR SAE AAF B A] x| oFsfjok
ot 27olet Jﬂ"?_]r%ﬂr wrebA] Lymphocyte Subset HAF Al 7411]4 Cell Viability7} 85%°]%
ek A % 7Rs Wl AARE UASH] 184 R A9 4842 el FASkL, A
B EF&EE}% & Hyshe Zlo] Agsirtal L%%Ek

_LLL

2
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BNHASHS|- S HHAISHS] EXLE(2%) 5

U DHALPT, aPT)AIQf A2 A| & S| w2 Z3} Zto| Y

SAARe] 2ANGH

HiZA(Background) : €A o= A= @A HAY H9 A

Citrate)oll AlF& 71staL, &3 & wi7kA]9] Alfks doba] = Foby dels o]85)

Sh= Aolth 18y AL QIR it 71E 54 B BT A4 ma vheQl
d = ]

N
)
ro,
gl

o o
®
N
R
w
o
o,

d,

of IA FFS LA Hrf EIF ARG A
SHHE TE7F aH oo sty

Fol Q= ALz AtmEo] HAF XY Al Tt 7 FHoF
TS| wE Ay} gho] Zjo]E H] 3
HH(Methods) @ &2 AoF Hol= &Y FHIZ AlT=o] @3te] Alx dAZF A’ AloF
2 oA, AAF FE2 et o2 ARRE|= prothrombin time(PT), activated partial th-
romboplastin time (aPTT) 2852 HW skt Aok AlF insert Aol whet 7H-&- (A %)
A PF@-6C) By, SHF BEFAD) & AASE dAA = HSLE Fo] ZF oA
/483t EE(CONTROL)E] normal ¥t abnormal levelZ23t 2po] & vl 24 5t
2ol OYA1(2-8TC), @WA2(EH] Y 2 7]&: 15-2010), @AL2(18-257), @712
70)9] 442 BE= 511, @A vtk CONTROL & (normal, abnormal)2 Zz+ 1034 dH2
SAsto] Qg Ao Pk vl 24 SHeloh. 54 A= STAR evolution (A=
AF:DIAGNOSTICA STAGO), PTA|9F& NEOPLASTINE Cl PLUS, aPTT A]9F& PTT A5,
Control 222 STA-COAG CONTROL N 2} P, 42|+ electromagnetica ©]-85}¢]
dH9] 7574 Wt 54Z 7|22 g Clot assayHolth.
ZA3K(Results) : STA-COAG CONTROL N(normal)9] @3#1(2-8C), @F2(3=] 2
2 7]F: 15200), @A-2(18-257), @71=(377C) oA AAIS PT (%) AALS] Hwt2 95,
90, 90, 100% ©]al, aPTT (sec)AALS] H-2 34.2, 35, 35, 33.8 sec o]t PT (%) AAS]
CVi 3.6, 2.3, 1.8, 2.1 o]a1, aPTT (sec)AAY] CV 2.3,1.1,1.6,1.9 ©]}lt}. STA-COAG
CONTROL P(abnormal)©] @¥71(2-8°C), @F720¢H] HF 2= 7|F: 15207), @42
(1825C), @71-2(37°C) oA AAIRPT (%)AAFS] B2 41, 42, 41, 42% 71, aPTT (sec)
AAre] Bt 54.4, 53.7, 53.2, 51.9 sec ©IEk PT (%)AARS] CV= 3.3, 2.3, 2.5, 3.5
o], aPTT (sec)AAFY] CVE 2.3, 2.7,2.9, 3.9 sec ©|ct.
22 (Discussion) @ 7H=(37C) @A A} gtol PT(%)2] 4% §otA AFsotal, aPTT
(sec)9] ¢ FFE= Ao 2 Hop A|oF Ax Al 22 25F 7IREe =R <ldf Clot §4do] W=
Al o]Fo] A= ALor HRIth E3L, CV A4t Al WAL, 7F29] 9= ¥42, A2 =)
=2 CVEES Hol Aute] zf@d o] Ropr|= 7ol Xk T18a1, WA2(3H] W REAGENT
DRAWER AREA)9} A-29] Aol A= 2to|7F AL vrehtz] ghaleh. A=, AleF A Al
FH Aol AT 2 W= Aok PR TAo] Qlo] ARt protein®] wAE}Ie}

o 0F rlo of
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activation®]] 9k Fo] AAA o] o]x L Overactivated® A2 2 Q16te] w2 &1
Fido] o]Fo] A= A4l UeHEER, 22} HHE SHIEA §HYstA] X AR Alm
Aot meEkA AW 258 A4 (18250)sH fAlste= Aol EHIE HA AakE 47 %’45}01
HIEA] A8) mojof & o], ﬂﬂ] DRAWERW ] 2% 1520C 2 A AHLES §4]
stal glem g A wiste] whg DATAS] BIsHE Eo)7] floiAd Alef 24| & 7] LHOW
rYet Al7l= S AMgote Ax ed gtoit
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BNHASHS|- S HHAISHS] EXLE(24%) 6

AHcHEe| oMz B|-83} zHE) o] Ataty
Bl AE(F)
- .

] - e - A9 - 37 - 29

HiZ(Background) : AtHE2 Eqt A] A otz B Ea|H HE3) gt dol Q=
2, AE W] FHAEZ(nucleated cel)E2 o= 2P RA| 27} FH6t] oAzt HA o
At Fofl Bl Az og Aol ik A HE At AL 2 7H e AA =9
A7E 23t B Sl RAAE BES 22, AAste] % oo AR 4 =S Stk
BoE & GHAME S(total nucleated cells, TNCs)2} 1 Zof ZeH= THHAME 4=(mononuclear
cells, MNGCs)+= Al o]A] AAS A5tz T2 A= A" A, AT 59 Aot
acQle] o8 ks e & Aot B AolAe T FAE e TEA| L v]-ga} A
A Atole] e A4St A skl

HitH(Methods) : 2010 1¥€5E 2011 12€97k4] Wtz AE(F)o] Kt o= At
25,370 ©9)E iAo g AEILEAZ] ADVIA 2120 (Siemens, USA)E o]-&5to] dutd ol
(complete blood cell count, CBC)ZAAMS Al5t & GHA L o] AN H]-&2 &ls)
Ak SAH 25370 @99 AdE F A AAdet ArpEAet AAfore] AHIE 75
AE AFH 71525 dotste] A= Aol 71A= o] = 24,094 G915 tiFe =2 T
H-&-2 v wolich A dFS 7IZPEE 375 vlgkh, 37, 385, 395, 405, 415 o]49]
6w 02 ol Tl A| L vl-gat e APte] Jd-S Hrhokh

ZHResults) : 24,094 T212] AfE HHF DAL HE2 41.2%5 VRN, e A=
717t A2 Yol 243 G Lol H]-8-& 375 ulutk 52.5%(955%), 375 45.6%(2,087),
38 42.5%(6,079%), 395 39.8%(7,142%F), 405 39.0%(6,240%), 415 o]AF 39.0%(1,591
H)E Btk SAE vlga} e Aol A BEA A ARAs0)F 03302 Aty
o] e Aol E&45 A EY Hlgo] WolA|= TS HAlHh
21ZH(Discussion) : - Atz oA AE dPo] F FHAEL F DY LS AFHo
ATkl HarE v Qlnk, 2 Ao & DA EpT) ofd @A o] Hlewte] AYAE
EAsto] Qe Aol 245 dHA ] H|go| Yolx= AAE YERCH

Bt A vlga} e A= 71F H DA Y] Bl&S Hwet Ay 375 u|gk, 37,
38FVA = 11.3%, 4.4%, 1.3%= 7|17k wref Apol7 U= AL B 4 9lom, 395 405,
417 oY RE = -1.4%, -2.2%, -2.2%= WSte] FHo| AZ-Z & 4 Ut oof 385 o]ste]
A AQFHE AHE2 o2 AEl APl Hls) DA H[Eo] Eof ZPEA|L o] Ao A
&L 7 2 AoR AlmEQIth

.

—
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BNHASES|- S HHAIS!S] E2E(2%) 7

HE] 2 AE (F) et A4

54 - 2718 - FHE - 3B - 24Y

i (Background) : &4t Al
dam F oeftt dANEE 3
A A 2ERAZ HE-E 9o d5do] AeayS A T AA| Adagae] B
196°C)3tch. A=jaHy 5 A7t 52 EEAE I2dH A= 7Ha4dS Hes W =23
Sttt Precryo AJEiQ] Adi@e] W3 Byd 52 BHEA A7 Al A7E
=42 0171 flo AHE 9] cooling BAE Alddeteh. & Ao A+= cooling AlZtel whaf
Mz AEZ ] ojuet §skrt QA dopR 1Al Skt

Ut (Methods) : 20124 69 29~9¥ 30¢7HA] WY ZAER A5 stdtio] Bt olF]
H ANE F AFFE AG7EA 2043 o4 40417 vRkel AAIE WAFe = 6067 ¢19
F=otth. AtE-2 AFHRE AG7EA] Algte] et JEX gho

FZ = 20A1%F o] 40413 m|gte 2 2353 Precryo Z3EIQ] A 9] cooling Al
7H& 10294 6027k 10+ @9l= & o7 dde= et 54 EEA(10% DMSO,
BIONICHEPHAPMA)E A7Fet Al o] 2L & SAoty, 52 BEA 7t A 27t =
AdE el AZE P& =4t ME AHEL HAR= Tryphan blue dye Exclusion®
(Tryphan blue solution, SIGMA)S A3t A, AARR} 7ol a5 Zo]7] {8l g AA ol
T % o4 Cross readingg st Hdghoz el

Z3(Results) : Precryo ATEfSl AHE Q] cooling Al7tol] T2 AEZ HZELE= 107 88.0%
(n=96), 20& 87.6%(n=138), 30 87.4%(n=125), 40% 87.3%(n=117), 508 87.8%(n=71),
60+ 86.8%(n=59)= Ut 2 HEA A7 A H7F & A NxE BEE AJol=
102 6.4%, 202 7.0%, 30% 6.6%, 40& 6.8%, 502 6.5%, 602 7.6% ©]3itt.

212K (Discussion) : A% A3t cooling AlZto] A A4S A FEE= A5HE T} cooling
AIZF 1083} 6082] NI PZEE Zpol= 1.2%E 723t ZJo]& Hol=d| o] cooling A7
o] zjo] Mz PEE A5t FeF= P & 4 Uty E3 54 BHEA H7F AF9
Mz BEE= AZro] AR o7t AX|= = Btk 202004 S027HA] AA|
REL Zpol= 108 7] Ft 0.48%2 AE BET7}F ZstE] 1l Qx| H5le] Zo] Aes
& 4= AT Cooling A|ZF 607 o/de] A2 M2 HEE gl ¥F2 & 5 USER
A A= e Precryo FEIQ! AIHE S cooling 60 ©H 7]&e] HHEZ Sl &

o] 1;]-

953} el et 9Ed AGE e BATe} 4P,
3 w5ol !

i
rfo
H
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- 95 -



SINHALSLS| S EHAISS] EXAE(E) 8

Glucose-6-Phosphate Dehydrogenase &% A| (%4 df
SARIe] A gotbEY Agkrtelstat

HAY WYL - Holg - WS

HiZ (Background) : G-6-PDHE & Zlﬂﬁ}% hexose monophosphate pathway2] &
azA dh A EIANES doXity. G6PD 2HE 2] A Ylof 4teHd 4ol
A w0l M40 HAS dor| §ES 03127]71] &w, o] 4Febd =49 gHelS fIoiA
= NADPH7} 2 @3t o] hexose monophosphate pathwayoll ol3] &gF¥tt. #7242 H
olof 9Jst G-6-PDH &4 9] ZA L heinz bodiesS FA5t1 SIS
Ao 885 4o7)= oFAle siEAl, dutAl, de=teorA] Foli, G-6-PDH
oA oFE H8& ¥ 4896A%F F §o] YEhdth HAIANH O R HEEER]
Bl ke, heinz body®] ¥ 55 5442 & 4 At

ShA|EE o]’ G-6-PDH &4 9] fa= =] Ef Ago|7]= shvt 8349 el = 2
H g Al BTEA] D3t AAfolEE EYoA= BEN-BIOCHEMICAL ENTERPRISE
SRL( Italy)Ate] AleFo & FFHANE Alfstal Qlet] 22 MIFShE 2hAtolA] x| H
O =2 Aghs Ko WdF AlA & ASA st AHAR ok BT 7ol 54
Al FOloflof o AfFo =z A7t o] HAlSh= Hiolth,

Z8|(Case) : THd8-o1EAA3HChronic granulomatous disease) 22 YA 1470L H Hot
2w ofg Foloty] M, G6-PDH o 2H {75 &7 flste] HAF 9=lstgl2. CBC
A= WBC 37.3 x 10°/ul, RBC 2.84 x 10%/ul, Reticulocyte 3.20%, Hb 7.3 g/dl, PLT
329 x 10%/ul ©]91.0™, G-6PDH A= 2841 U/gHbZ Z12(7.0 U/gHb20.5 U/gHb)=
Hoju= A7E yetlidch. 1214 buffy coatZES AASET AAEASE AAE $191 20.14
U/gHb ¢ 215 45 & U

mlo

B

my & -

. e ol 4
il Lo

e}

gl
=2

gk
olN
Ml i

|

k)

2 #(Discussion) : G-6-PDH&= AAote] A9 &5 & Qlal, WA ol o8 A2 &
RO, o] oA k= c% = Qlok. W+ 9 dAam vol= G6PDH7 TT@}oq
Arrdate] dFE v 4 long WAL HE B WA O] -2, buffy coatF= A
3l AAE A8 AL ATST 9o s Aer) 9lo B 2G-6-PDHAZAA A
HIEA] W o gl dAag a5 Silste] F7lE o] Qla B¢ °ol& AA & HARE Alddlok

I Aoz ArEt
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BNHASHS|- S HHAISHS] EXE (%) 9

HiZ(Background) : AEdTEA7O] WEAETEE HalAE A 2714 5% °]F9]
drudleds s Ao sty HAR AAllA 2 H 58S At S
Tl Ak 2 Y2 @A AF5EFE47] XE2100(SYSMEX, JAPAN) 7ti& AH-g-s}od
U 4,0009] o] CBCHARE Ald¥sta lal | 69] thE Lot No.o| el Edo] 35
w0} z} ] E2 A 3-8 AE AAst] AREStAL Al ol dAte 2 HAME ] A
2 AxweEd 3o dAe e HA AAC e Axdelede] A4 s8R
A7 71ES mhdstalell ol& Avfistaat gtk

uHH(Methods) : XE-21009] =222l e CHECKS] 34H S A5 3] AL
9 Ao B4 59 59 28] parallel testS AlP5te] 108] EH Fto2 Hagte
Foto] A 2AL 58RIl ZdEE AE Selstoint. dubdom Al FruE]E Al
SR 7} levelE & lotatet F=yhe] 249 Fagho]l FARE gk Holug A Loto] CVE
ol-gste 7z = W= SDE kil 108] 54 Al Bt Mlot®] CVE ol-§sto] 73
SDE 3|-8HAE A5t 3l-8R91e] AT A A8 Uz ARt 2043 +
%] data®] mean Fo] ZHA| A%H mean+ 1SD o & A 44 glo] AHgstH 2184 &=
3¢ 209 o] FHANE SSHAE ALAs ARESHIH.

22K (Discussion) : AFE 24719 A4S G2 FR7I7ECE parallelgAbe] gt
A7F JAL G=o] BRE AR A 7 ] E2 W] AP dRE Alds)oF stR
2 HAFE 80t HARY 4% FEE 7HSAIZ 4 Aok CLSI guidelineo]] mHe 51849
A7 710l whet AAM O] Ao gk TIES AATeRA HARZL & o "HestA A
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BN TAISIE - S HTAISHE EAE|(HY) 10

200914 ISTHOllX A[QFE! Lupus Anticoagulant(LA) Zd4Af BHH £9]

M gorse

ro
R
i
=2
i)
]

ol
ol

bl (Background) : Lupus Anticoagulant(LA)= QZ9] elx]d 34
of AR A g2 Weliste] Al WelAe dAE o] S
A Holld= 2ol MAFTS doA AFHoR HHEAQl fito
dozith MekS oAM= AAE oA S AAF A v 84 Az
v Egstof® Sl o7t A o= AAlad, AxE A
He 2AES THES|joF gt LAEAR=E 19953 ISTH (International Society on Thrombosis
& Haemostasis) 7Fo]E2klo] whaf HAFE Algstg o, 2009'd ISTHo A 7]& Zhol =g
¢1o] FAHEE Hebet A= LA Zhol=eiels AlRbsirh. 11 W82+ 2kxf A9, LA
AAF Al FAE 97 a9t AW, dA A2 B, dRVVTE} sensitive aPTTHANZ 9] A
gk ZF AARS] cutoff ALt A, Aol WhE A siAe ZRbstal glo] 2 HollA= At
LAZA 9l WA stel7]el ol& A7lstaat g

ukH (Methods) : 9172 &4 AAE diAt ez STA-R(Diagnostica Stago; France) ZH|E
ol-gste] PT, aPTT, aPTT &% AAL @4% 53 AAL Dilute Russell’s viper venom time
(DRVVT) of DVV test/confirm (American Diagnostica Inc; USA)E A5t L, ACL TOP
(Instrumentation Laboratory; USA) ZH|E ©]8cto] DRVVT method (IL-DRVVT)$} silica
clotting time (IL-SCT)HAIE AAIstATE 2009 7tol=akele] wpat Al HAte] F4d 715
o] = cutoff g2 US4 4879 ANA R FA L O] 99%old gtow A5,
20 oo Axyey] AnE S8HNE AAskAH

Z(Results) : HAEE FHO LA AHHA A 23] HAFE ABsh= 7]F°] == cutoff
Zre LA screen 34.9sec, SCT Screen 48.7seco|™, LA A 71&0] &= AHAAS}F &2
ZAte] Hlg-2 LAC (DRVVT) ratio 1.14, SCT (LA Screen) ratio 1.22%1t}. 7]& ¥ zte]
AFE Hlws] BH, 919 F, American Diagnostica (AD) A9k AFESE AL 4] 4478, ACL
TOPS o] &3t AAP A= 459 G 25 ¥= o AU 9198 5 227 9] 227t A
Aow PRAAHE T390 F4e BN, 1 99 exfoAN= Sl Yehtz] gt
IZK(Discussion) : ISTHS] 19954 7tolEately} Hlwslo] 2009 7to]Eatelo A HA =
A% U8 o== A LA Ad-S 9ol 7]&e] AAE LAY 2717] o)/de] HARE A9
SHEE ShgloL}, 20099 Frol=gtelo A= dRVVTS} sensitivity aPTTE A|Rbste] $19FAS
=9 7 =F oy, TR 2] HAbol| ARESh= IAES hexagonal phase E+= lipid
bilayerE AF&SHES Aljtete] Yoide €Y & AES Skth 2712 AAF FollA% dRVVT
AAFE A HAAISHE S ASto] HARS 94 =918 Folte = Hop Jid HAE +3E
T A skl LA AAs Aoz 33424 9 S4S U= Antiphospholipid
antibody syndrome (APS) Zldto] 4291 HAFZA] anti-cardiolipin (aCL)2} anti-b2glyco—
protein I (B2 GPI) antibodies FALSH @7 HAML A Aol 7ol E1 9lom 125 7HA S
& 23] o] Aol e AS dFeE Fatt Yu|E ZA "ot 2 YellA= 20094
ISTHOllA At LAHAF 7holEeiile] 9HE] HAME A" okl

o Hl
=
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olN o
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=

=il
Bl nt ofn
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BAHALSEE]- S HHALSHE EAE|(EA) 11

2l Uatalo} PCRO| YA Zo| ZAt
olg®l AEelwAHgH

JEES

Bl Z (Background) : Zatelols Plasmodium 4 ¥%0] ZEet A Yol 7o =
IHste 54 €4 ddsolth 22 oA HlF7d A A 1, st A7EF A9
2 Ao R Add et ot (Plasmodium vivax)7t 43 ;} glon, sfelojsye] =7tz <l
sto] A Eetd| ot (Plasmodium falciparumPl o1t A= FS74E 1 ik, T3t 4 A
o AEo ARE A S7HEAL Qlol HekEote] 171 Aeto] HastH 459 FwFol

met dA7Iolv S5 e 2R R Aot 2Ty A 57F FaA] Hr oo EoA
9 20 wepeloe] pgxolE wAks] Mokt

HEH (Methods) © 20109 995 20129 89714 & 2d7F EQof o] %H Malaria PCR
39872 thAte 2 sttt HAAl= Chemagic DNA/RNA kit (Chemagen, Germany)& ©]-85}
o] DNA &8 A5t A4 /NSt primerE AF85F] Polymerase chain reaction (PCR)

r

= FEsIth 55 PCR 4H=& AAIsk, A714G+4] (Direct sequencing)< A 35}
ASS 4’15}9&3}
Z3K(Results) : F 3987004 Fd= Kl Ape 297(7.29%)°1R L, € Hr Heks o 99

o] 9711(31.03%)2_% 71 @ekal 69, 79o] ZF 5A(17.24%), 59 374 (10.34%), 8&o] 24
(6.90%) o19om 24, 34, 104, 114, 12¢€] 7} 17 (3.45%) 0.2 ZAE QI ©o] & 4Fdd
et ot 2374(79.31%), @i Hakg|or 54 (17.24%), AL <L Tt ot (Plasmodium
malariae) 171(3.45%) 2.2 AZEAth A4 E depeloprt ofd 9452 24, 3¢, 59, 84,
99, 1290 7 1744&1 o4

D2K(Discussion) : € & %F*é Eo B3 o 7]20] FobA] 7|Eo HWol ugtd 7-8Y Hrh
= R 7]20] E*OW 909l 71 W2 FAES HAt Tt AU detejop B oopyzt
Adig ZatE]oht AME D Hekelote & 671(20.69%)2 AASHAL o Ao &3
AEEE Aoz ZAEGL. o|2 u|Fo] Hol A Hetefol FAE SVt 2 A 4
FAA At AL E Fol7] oA oA5H Eut ofe} 72 dole Fo7t Hashy Wt
gote] w23 Aest ko] "astyct

Fl
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BAUHALSEE]- S HHALSHE EAE|(EY) 12

PFA-100 closure timeol| ¥%Z 0O|X|= 240 {84
(Factors affecting PFA-100 closure time and
effectiveness of PFA-100)

QAR SHechl RIgzArelstal

gakch

o5t Q39 942 dAam Ly d4
t}. PFA-100(Simens, Newark, USA)2 Ao
Faa SHe2 SATCEN damty)s Foll AEAA ] §-85H AREE AL it 19ut

=3 =R
Aol v o= A%E o]
o< HQl Atelet S 5ol At
el arob mnAt shaict
4 (Methods) : 2012d 2€5¢ 49717 QAT ofoiai s g Apelstite] o=
H day 72§35 HAARI Collagen/Epineprine, Collagen/ADPAAL 5 Collagen/Epine—
prineoll A BIZZA Q1 HMAIZHS UEtl= Aol tisto] €h2to] ofFEfFo] offe} AdAt
A& 4 dampE RS S H = PFA-100E AHE-SHITh
ZK(Results) : 2 Ao A= Collagen/Epineprine, Collagen/ADPEX|7} Z+2F81~182%,
62~110x=2 AR o] ot #&7]|7F 52t Collagen/EpineprineAAL 37404 Ax7H82%
ol A Eel Uetuith A H 23S Hol= 2= A 54 Aok sde 25 yE
Welor 7t Zho] gatoll ] AP SHE-L2 16.6%, 28.7%, 14.2%% 4T S 86,000/ul,
132,000/ul, 104,000/ulE W et Aol4do] Aspirinof] 7]Q19F ZQIA] otk 7] 9fsteq,
g txol| A= Collagen/ADPHAME F7t= AAISHIY A= 94% & UEHgH
21ZK(Discussion) : PFA-100 Closure time(CT) Z3}= o8] Q319 oJsf] J&FS dh=t}. AJHut
A2 7l S mIAA] FA, A HT ool A AFFE™ AAJotol A= von Willebrand
factor &Fo] Ao CT7} AA vebdth= Rk Qloy 3t HA Q5 At F3FS v
4 %0+=tll Collagen/Epineprine> 2. 9-of 2§ g HA 30% HE CT7F A%=o] yepdth
1! gt} CLSI Guidelineo]] w2 Hct<20%, Platelet<50,000/ul®l 73-9-o]] PFA-100 CTHAME
BAsA] ko, AxA 21 Aol o5t Hct<{30%, Platelet<150,000/ulz sl QJct.
09 dd-e 714 AFFHE-E von Willebrand factorefo] Zo] o= dollg Hot 1020% A%
CTZA7Y dxd 4= St o] @]9 Aspirin, Indometacin, Meloxicam-2 Collagen/Epineprine
CT9] A2, Abiciximab, Hydroxyethylstarch, gelatin Collagen/ADP CT2] AA-& Z=j
S}, whepa] At o)A Al FRFE vR= g4of tiste] ARt B4o] QFET o] AARY
AR EE Foldl A 84S 4 Al & e 8% 247 d ZAo=® AlmESlH.

NI

3

s
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BAUHALSEE]- S HHALSHE EAE|(HY) 13

Mixing test§ ¢/t Homemade Normal Pooled
Plasma2| A= L =7}
R R RE A e

Hl7}5] - )& - 7]AA - 719 - 7)a%

o o+ o na

N

HjZ(Background) : Mixing test= @NH-5-11 HAF Fprothrombin time(PT) E+= activated
partial thromboplastin time (aPTT) 237} A%E ¢ 11 Ylo] ga191zt 75”&2& oIt
et AR

A
A1) ohw Szt A ot AANE FHAFI] g5t A AARA, Bte] &

3 normal pooled plasma(NPP)E &% &%oto] PT, aPTT HAAME APt NPPol+=
SEI FO] FaIArso] xR o] gleng SyIAPAH o] Q=AY SaATo] HE (L
AE A, S22 JAA O oJ&f -SaAZ o] AAE A2t WA b= dEE ol&
et AAteltt. 2 Aol A mixing testE 919 NPP & Alxstal 44, SalgAL Sa1%)
A S 2EeE S B oo oigh AARE Aldste] 1 AAS Boteske o

Ukt (Methods) : 20129 8~99 AlB=AH Zoh
olZ|= 3.2% sodium citrate AA = AA 2= EO]% O‘:oﬂS’J AdE doax 29 I
(4w £<10x10°/L) 22 BHE7] 948 3400rpmell 10
Aol 3kt #3ste S¢tels -70C ¥% E%ﬂ‘ﬂi TSR 5,
pooled plasmag 37°C water bath o4 sll55t$itt. all'EHpooled plasmaol thoto] A
4=, PT, aPTT, fibrinogen, D-dimer, fibrinogen-fibrin degradation products (FDP), thrombin
time(TT), antithrombin III(AT 1), protein C, free protein S, factor 1l, V, VII, VI, IX, X,
X1, XII assay, von Willebrand factor(VWEF) activity, VWF antigen(Ag), lupus anticoagulant
(LA) screen, LA confirm HAFE Z+ 4314 AA|sHt}. AAFSpooled plasma+ mixing testo]]
AFE5H7] 945k microtubed]l ZH2E 1.5ml# EF5ke] -70°Cof| Rttt

ZA3HResults) : Homemade NPP] B d4aust 7.8 x10°/L, PT 10.3%, 116.3%, 0.9
INR, aPTT 34.1%, fibrinogen 296.8mg/dl, D-dimer 151.8ng/ml, FDP 3.6ug/mL, TT 16.1
%, AT 1l 107.0%, protein C 110.3%, free protein S 91.3%, factor 1l 100.5%, V 102.3%,
VII 116.9%, VIl 96.9%, 1X 103.6%, X 95.0%, X1 91.9%, XIl 78.2%, VWEF activity 139.0%,
VWF Ag 100.3%, LA screen negative, LA confirm negative STt

D 2K(Discussion) : AAMLOIA A2 NPPo] 4t U SV HAL HrEEATrE HAML o ¥
He Qo] dE Holom AAEES o|85t= AARl AREo] 7Hs St

U}L
>,
Ag
S
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o
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H
H
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BAHALSEE] S HHALSHE EAE|(HY) 14

Stago revolution #HH|E o| &3t D-dimer A&k7Ale| S84 =7}
(Evaluation of D-dimer quantitative test with Stago revolution)
el 2Ayc
2r5d

HiZA(Background) : D-dimer= 3@
Elo] A7]= =l AHEoltt. Zafxdl
Tt D-dimer= @430l A F4

HAT-S 1 F(DIC)S ot=d

= =

W &L 7o) £ %9}517 0171 1001
D-

olo

H K
|
_vg
I_r
e
|
|
rt

°
—
=

|=>:1
)
ok
g
et
_E‘
T
r
tlo
)i
:?g

5
o

71:417‘}34—4 01'14'—% AREE T QU D
4 Gol7F AlEA o7 dojib= AEiQlH ol
di ol M= F7Fst7] diwoll AREmd %(DVT)
L 1111"“745 P AATRS o]-85to] D-dimer FFAAE Al
YsH DVT QZH % A9 100%°14 D-dimer7} S7t=]o] 9171 w2 D—dlmer L7t
449 A4S DVTY 7HsAe iAE 4 doke Bus ook 424t D-dimer7t
EAstA] ¢F7] wizoll FDPHALE T DICe] Higt Solwrt Fout WLt Wr| ool +
712 AARE sAll AAIskE Zlo] Fh olell STAGO Revolution H|E ©]-85t] D-dimer
AEgFEAALS] & 248 mrlstct
4 (Methods) @ 2] ol=H 4042 tid o= FUE F7FE 915 Low, High level2
AAF Y CV(9) 3 FobH ek, Stago revolution @F CA1500 ] o] AHHAE H7FsH4
o}, E3F 253t AHlo]B=E Carry overE AHAISHAH.
Zak(Results) : AAF AUl @Gl gt HolAS(CV)= Low level: 3.42%, High level:
4716%= ot F2 A4S HAow F FHIZE FEAg= r=0.976= e
Carry overe 0.34%2 =<1.0%°] ¢ F33t 215 Ech
D (Discussion) : ZHolA ARgSh= AHESF7]7]Q1 Stago revolution HHIE ©]-&37F
D-dimerdFAA e #8842 H7IsiE Ay A4, A4 2 F A 1 PR 40t
A3 Carry over H7I9A] 59t AutE Hof CA1500 AH53gH]E o]-83F D—dimer A%
Arbz e 24348 Ao Atarz dHAM oA -85t AR & & 3l& Aot

5
Q
N
N
N
N
_,d
_V,L
= U
_>.:
H1 9—
=)
_0‘ ('D
oo I‘ll“
i,
FU&
v Ry
x, g, ofl
oy o mx
r°l' w0

N
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BAUHALSEE]- S HHALSHE EAE|(HY) 15

Stago revolution®t|& 0|83t FDP Aak7dAle] 841 T}
(Evaluation of FDP quantitative test with Stago revolution)
Aol & AHTH

w54

HiZ(Background) : @¥o] thx|H ot=gdrlo] FH|Ho| o] Eot o] &
H Fepdlol daso] 24 Hot o|xH e g R EAdstE] o] A AR

o] AfA(fibrin= =1 Afa7e] FHA A4 S8A (polymer)7t Hlo] g3 EolA
g Aok wEolRl 3= R4 §olE A (plasmin

~

=
=

s}
=
7

o,
j&[x‘
P
Y
)

T oo
do

P
oo
o,
fol
o b
=2

os) 54 FEAVL BAEE Aok BFEEDP)O] AT Ags BopEL Aas
o] g4 He 2L wobd G331 28-S Ttk FDPE D-dimer A9} Bl DICK
el Fasih DICE $171He] PAAA HAAoR 243 e Abgolct. w4
S17} B oR A3EY gutet Gagto] mE Aol sl Wl Aol
P g GRS He4 ST BHSA nl B £4bE A7) 5
Fo] 711 Fotxl AETE Fatstd A@T shasle] o] Ak Eg Sepzuli
o] A ohjal Bag W SR 482 QI F8o] e gk o]o] Stago

FDP A=A #8482 H7lsk
4 (Methods) : 290l o= H 40702 did o= 9% F7HE $1si Low, High level2
HAF AW CV( ) a-E LotHE kAL, Stago revolution®t CA1500 &H] 9] AHBAE H7ord
o ERt Ao E& Carry overE AAISHIH.
ZK(Results) : AAF AU Q@ et HOAF(CV)= Low level: 3.84%, High level:
3.15%= 2 A= HAoH F Auzte] A= r=0.98002 UEbH . Carry over
E 0.42%2 <1.0%2] W Fogt Aas HI
22(Discussion) : CA1500 FH|E ©]-&3t FDPHAN= AlAA, A4 9 F AH] 7 A
L 945193 Carry over B7FHAl g2t 25 Hth CA1500 AH5egH]E o]
FDP A = D-dimer ZFAAR}F HE0] AN F-8&35H A8 2 4 2led
Azt

o
a}
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BUHALSEE] S HHAISHE EAE($E) 1

Aulg Uz 2ol §38ULI0l 0lAlE FY

(Effects of specimen storage conditions on the isoagglutinin titer)

FYPAIE] ARl

A—]Q% .A2073. o]-EH_I-_I_ .« 7171213k og

HiZ(Background) : ABOE N9l TF-SHAG7H= ABO FA3t Z4=0]2]9] 73} 1o
Z 2% 2[Fo|t}, 2 ABO FA9} 7] o]A]o] F7FstHA & A Fozk ABO o 4
A2t TESHAE Ak ol A&EH o= HYrlot= Zo] Fads A1 Qlrt. SkAIRE, 4
24A7F o|ol] Aldot= SE-SHAHTE AAL AlTto] EHA] fkob HAF o7t 9l& ufjuich
F5got7] oj2- ol qlol HAl A% & Hy7Th} ko] wE ko] A goth izt

sht.

4 (Methods) © HAIE =7 leraRAlE oA AZAAL WL 42 (20-704) F Eo
FER 771 1094 $309S A4 o A5t AdEe Ao ygros 1
‘o] Byt AT B T vl 24A17mieh 96X1Z7HX) AASHATE WARBAA O A9 AAb

A 308 7+ Aedkx] & g, 10709] Al o] AelAdSs 100WE B3 & 4
100wl A4 s|Aste] Aadsefor HAsHTh ZF Algduttt 3%2] dH -5
100w s 21 AeoA E3tste] 3400rpmoflA 15% B9 YAReE &

o1 187 97HelE Bk Oani-B)F 379 Oanti-A)F 3749] AN 194 47t
Aolg Btk W Bw gA] A4 23t AF 670, BF 4 AAIA 194 el s
BT Oanti-BY 4749 Olanti-A)g 374 AANA 184 S7txelE meict.

23K (Discussion) | FFSHA7E AARNA A Bk Ak u)a@ A 964074 A7t Fol
7H1RAE 27 A QolE 19 ool WHER ARe] Aok vl A 518 kel
£S02 $ESPLA} AA) PHEAS WY P BB 96X A A
2 TP 5 QAT A, FaAe] ANE $FSUL k] AAA PAbHol Pet
Ay BEste] Baol a7
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BAUHALSEE]- S HHALSHE EAE|($8) 2

Y-EE 2l 7+ ofAl gAtolA 27t SH T Y-Di° HE Al
(The Cases of Anti-E and Anti-Di® appeared
in liver trasnsplantation patient)

)\-] EO ]-}\L}Hg 9] GioH 261-1

T =2 71w

i (Background) : Diego 3¢l 4ot 824 Aol AMolE 2Ret At o] I3 o
A AL FAE I DI WAl B8 A "k gdoly vl= YAyt FalA ofA
oRlof A HlIA E2 FL2 WARE oz I 2] HAMAA AMgstaL Qe
=4t A o= Ditgho] thE= 3t &of Q1] oot Ditghelol thegh Al (o]st &

Di* A= oFehHEo] ol AAoltt. ol Iulo|A T Di'stel A d+9 HR/o]
A7] H BF ok EdoA= 20129 49 F-EE Ad Tt o]A] Rpo AN F7tE F-Di'7t
4 H A7 Qlo] Hilsh Hpolt),
ukH (Methods) : 2HE4Fe] A A AAHID-Diacell 1 11, BioRad, cressier s/morat, Switzerland)
9 3HA] =2 AA} AAHDiaPanel, BioRad, cressier s/morat, Switzerland)= BA| Y52 H
(LISS-Coombs Card. BioRad, cressier s/morat, Switzerland)2 ©]-&35fo] AA}SI9ICE E §}-
Di*AAF= DiaCell Di*(BioRad, cressier s/morat, Switzerland )4 &re} skxje] Iy &
M AF-EHA(LISS-Coombs Card. BioRad, cressier s/morat, Switzerland) 22 ZAAFSIA
et AL SLAAE A Al Ecghelo] Ale] H Ditghd A det e2t9
T L3-S H(LISS-Coombs Card. BioRad, cressier s/morat, Switzerland) © 2 H]

A Shct,

o,
mlo

HResults) : -] FA) A8 FAEEOGY olglon], BANA AT FA 5 HA
FER 54 Holrkol] EFUol gt HEHTT 108919 849 B3 AN 59

H rlrmﬂ Elru&jil&
oY

, TE2EY A4 R 27t H S-SR HALE HAh FUIE Al H
DiaCell Di*(BioRad, cressier s/morat, Switzerland)A®H e} 22+ & A 1}1o] HF-3-of| A (4+)
Fe B, gk AYAAL SEAAE A A2 Ecdo] A9l | Ditghd A9
Tobe] HESo A (2+) FAS Hof &-Di7F 3xpe] @3 o] TS Slstach
2Z(Discusion) @ &-Di't= Folt A4l 5ol o8| A 4 = "FA o, AstA]+=
AT SAA pEFAGoY Ao A des o 7C°ﬂ*1 A
Hh-8-ot= Ig-GAE 9] dAlo| 2= Ditslelo] Z3tE| o] Q7] o ﬂ:‘_ﬁ_ Al @ ]”9“5}01
"Type & Screen'©.2 A A AT Aot FHS E51YS of DAY
FH2-8-2 wiAlst7] o Frt. o]of oAk Ditetd AEE9] 2

1o
L
Fo
o,
file
ol
BN
ot
oL
Rl
2
e
L
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BAUHALSEE]- S HHALSHE EAE(+8) 3

#|cHE 2| Hematocrit2} LRP(Leukocyte rich plasma)2| Zt#| 24
Ml 2 ARG P THATA

o] - 271 - FHE - FH - 29

HiZ(Background) : AlthE-& efjuty} =2 x3Sle] gioto] LA =1 Qe dfog
2T AHES 0|8 XERA|R9] o)A o] AH F-aAdo] da] AT 9lon AhE
Hito] 511 Qith. A5 AP B AHels 2ERAE7F 23E o] e AES 79
NESS Este] Bsty] el AlthE <ol EA5te A8 o2 AEES AAsH:s Aoltt

rr -

A et E40] vl-&Ql Hematocrit 2|2} Al oA AEHLE =2, AAT oF= %ot
LRP (Leukocyte rich plasma)gate] oJm|7} IAIGlS AR AlmE o] & A4S Al3Ystlth
HHH (Methods) : 20109 7€ 195 € 20124 69 30¥7HA] HHEAEE AHE 23]
HS olFste] HkAE|7F ad AE 30,2427 oA -1 Al (citrate phosphate dex—
trose adenine, CPDA-1) 24.5mlE Z gt A F WM (=4}, k) o2 2|FH 3t 23,9444 oAt
© = 53t Hematocrit 7Fs A2 A Al oA HFet dHom AN A4 48] ADVIA
2120 (Siemens, USA) .= ZAstqich. ¥l Wo] RAE A|Qet o FHF} 24.5mle] -5
IAE &3t FAE S4s5te] 94 9 & LRPS= w263tk Hematocrit 2] 9] 3
of wat FEste] Ho LRP H&(@ SHAE H7IsE Aol LRP7F 245k H[&)-&
BEAoH . AE FALERE FEste] H Hematocrit?t H LRP H|&-& 24519
Zak(Results) : Hematocrit(%) 22 B3 LRP H& (%) <20(75.7), 20~24(73.4), 25~
29(67.6), 30~34(61.7), 35~39(57.9), 40~44(55.8), 45~49(51.8), >50(48.8) . & L}E}ytct.
A BAZE BWF Hematocrit(%)& 40~59g(29.0), 60~79g(35.3), 80~99g(38.6), 100~
119g(40.6), 120~139g(41.7), >140g(42.9)0 2 Ljepukc}, Af8 BAzE B3 LRP H]&
(%)L 40~59g(67.6), 60~79g(58.9), 80~99g(57.7), 100~119g(57.2), 120~139g(55.3), >
140g(54.2) 0 & Urepytth,

22ZH(Discussion) : Hematocrit®] 57145 B4 LRP H|-&°o| 7
tocrit®} Fo+ LRP B]&o] ¥ TAIQl A& & 4 AAT. Et, FAVE FASSS P+
Hematocrit2 Z7}5t, Ho LRP v A4S o
HSLZ o MY Zolte Ao eyttt ol FAV & =
A7F 2] ek Hlgo] dHd ez 7] wio] 24 o & JFS ulAHA Yeht= dat
g2t Azbsitt, B 249 &3 Hematocrit® LRPO] A7} SHE 22 Hematocritd}

Jo] o

=

T

o
LRPS} PaAd AE =

N
o9
o2
2
H1
oo
e
utf
Ir
N
N
)
rO
M
X
©
|
fo
o
AL
R
>
fr
rid
2
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BAUHALSEE]- S HHALSHE EAE(E) 4

THl Hotloll 32 Alget HE Yool cigt
BY 7t HARZEZAL ZY
g g ol

OFd =R . . 5
283 P2 - QR

HiZ (Background) : Hepatitis B Virus (HBV)+&= S Aot ZHdo] Q9 dolozg HAAo]
o9 ol S4%0] A ATt FAEE Yol 7Hesitt 535] 9-2ueh= HBVO| o3t
T 7t o] el o BR 1E d ¥ A H& Fo7t a7 7|E0] I d99
AEAALE HBsAg HARS Al8s] gtout, ol AWR 3 7](window period)H ¥1o1& HBV,
J2]3 = HBV 79 (Occult HBV infection, OBD 59| Z-¢ole A&Es] ¥ 4= gloenz
o] Hekolr] ol 2 A oA = HBVE| theh 4k5ZH AN Nucleic acid amplification
testing, NAT)E =45t & 79 542 HBV NAT Al o< Sl Aol A 9]
HBV ¥4E2 Fotal, 71 A& HBsAg AR A8 73991 Blwsto] HBV NATO| #-&
dell tislf dopE 12} ol

UHH (Methods) : 2011 5¥RE 20129 797HA] Sl o] Adt dor
5ttt NovartisAt2] Procleix TIGRIS System®] Procleix Ultrio assay A]2F2 ARgsto] HIV,
HCV, HBVE sAlol A&ste AEx2H/AE Aldstal, AEx33A A0 4 3% 4
virusol] tiet FEHANS AlBSHTE o2t e AA A A FollA NA
o] Hlg, o]Fol Algt HBsAg HAF A& H|astqlt.

Z3K(Results) : F 204,093719] 1 DAof| s AAF AlBE o™, AEXIHAL FE2
22773019441 o] T 145730141 HBV /4 AxtE Hol 1A dd €9 § HBV FHE2
0.07%2 1=t NATA HBV A<l 1457 5 11172 HBsAg Adoldont 347
o= HBsAg &4 A5 Ho F 23%04 HAF 23 ELAE ot
ZE(Conclusions) : & AFolAE ©d IAYoA T2 AAEo] dis] HBV NATE
AlgYsto] HBV FAES AHESHlTh &, NAT Aot HBsAg A ZTHE H]sto], HBsAg
73 A HBV ¢4 A 5 23%9] EH2 d2iiA] 232 & &
oH o Al m|@Ad7ut Hold HBV, B OBIYf sigshs 49d oz
o o qlew, o] AXE Fof A I AEHA] HBV NATE =t =4 HBV

filo
R

¢/

H
iy e
1S

o

= =

T

P BAL B WS AEL 4 AT o ot FRAMFL MEE 2D 5 IS
Aoz AzHt
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BAUHALSEE]- S HHALSHE EAE($E) 5

NBM-200 %H|E o &%t P2t slZzzklel 3%
SR CERRED

2ramel 7l
=98] - o2 - TN - HYS

BL

HiZ (Background) : @3 do@alyo] wtat gl yol whE ouFAAL A AAY,
AL L HAEAN = o}7}1]% AAste] APzto] HIE o]B2 ZAlstolof it} Eolo| Al
AP Be AT HERAE AHESHL Qo F7HA]] AE = Qlste] ddAte] gt
e el olgieol A webA HHGA Y s ed 547 =YS flste] F4Ad
sk @ vmstel 45 Boteisct
uHH (Method) : 2012 795 E 20124 9Q74] E9lo] gt Autaldxt 9 A7t dxt
941 (A2 AT AR ANEGAES 95 YUt QsHApo} AFEES o3
4t QA 39 (@ AL)E diFe® stof vl ZAstinh HHEH
]9l NBM-2009] AAFATIe} ZFEd 154701 ADVIA 2120i0] s|B2 eyl ke 7Ht =3
RES A
Z3H(Result) : FILT FAZ] FRIFEY =H
9 0)3kE 0.00010]8te] <45t ATAS Bt AP} ?z_}x}%% E—r OL_G} B
Ao 2= ApHAIS 0.802, AFEHA] y (NBM-200) = 0.927 x (ADVIA)+ 0.802% 943t A}
= HArh

r

2aK(Discussion) : FEA U] WAL Golko] 4TS SAH Aow HH4A
olstel PAAREE AAsHe A DA ARl WS 2T 4 9lom E3t 53
Aol A Fdel e TR 4 glomw Fas AgAgolt. Tt 71E BHe 535,
|
o

WAAL 59 ol FE HHE
L Aol fdo] glom ARgstr
2 Aol FHAAY W] A
o] E7FsotH I =ERITE &%

JlN' E EQ
o
rir
)
il
o
R
5%
o
)
rp-
N,
u
o
H
A
i
20
rlo
ol
o

O

- 108 -



BAUHALSEE]- S HHALSHE EAE($E) 6

) H "o om T T
% 5 1, 52.71% 3 A4
°l%—°5‘ 4% - AFY - AFE AT - HEe

B Z (Background) : 1950 Mollisons<]l 2J5}e] &
g24el Mr. Duffye] @3ollA EHAE Duffys] &
0~0.03%°]H 1HIE gtYo 2 t-235t= oA

H
L34 £ Hztgal Aol 28 X Z 519
f1910] Bz IgGell £3hz WelgAo] = 151e]

=
rr
>yl
\<m
o

¢

_WL
kS
olN rlr

QNN S ST By G L4 BAS Bua TR APolsle] Fd Hustg at
Z#l|(Case) © SH= AHKHL] QAT 804 o1 FATHAMEY §42 CBCAT Hb
6.7g/dL, Het 19.9%, RBC 2.20*10-6/mm’, @HR& 2 FASHAAET A(+)E, Ant—Fy*
b ESlel A By P SHALT 6U9IE Fohle] ALt 24|, AR
Aol By A4 BAAANE 2ste] Basta 9 AG 8507ANA 1991S SR
7 ujsz 121940 Egor Agde Fud 4

| A °] J’quﬂ/ﬂ 511‘41 Fya 60@3
AeFo] 2707 At ojdLo] T 121HUNME AR
ofiul yl=sltts odeke vy st WY dolste] A Al OF EE Fgo] o]Foil ALY
2 Bushe sl

AE(Discussion) : 1HIE A Fy'= F=2l 0.03%, =21 0.3%, L&l 1.1%5 543!
oA W RIS Hel jFd ¥l 32%, 591 20%s A YU NA :1 Lo 59 949 Holn
= ol Abglo|A] HZo] & & AWk oyt S|AEN ] +d Al FHo| nl8

121990 dx7F 9ash Ao2 AlgEn A 88 T 5 315% e A WA
oHEEA FAE EdTh
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el ATtHH o] HATES (yield)of| THE ARS AlEf U St

shot3ERYd AATFH
7Y - HAPD - A% - 012 - oot - AEH
i (Background) : AEANHIATAA= ¢ FO] AFAZHE oF 250mle] EATAAE

HSHA ==, oA - ?’éiﬁ&ﬂvﬂOﬂ—t— 3.0x10'" 7| o]AFe] dawto] Eof it}
T Adate] A v AAe] AL, o] BA To2 Qlete] AAFH] dant
T(Yle d)7}F 3.0x 10" o]stel 97} o] gtk o]d A FAS FF = oI WoA
AWL7E RESG JEANEEATAA ] diote] AbgolRe] A& AR th2A 5kal glof
olo tigt o|m7|e| ApolE EAlstaA} ji
HHH(Methods) : ﬂu}io@%oﬂﬂ 20129 195 € 997b2] AP o] 35
tjste] A °3/“ﬂr"(yleld) shelstitt. b d o o = He g 1A A g
TE T 4E7l 215 7M°ltﬂ 7| g AWS(yield)ol et 217k 9
=7 71 %’rfﬂo}ﬁt}.
7"I'-I'(Results) 3&‘1}%’5;%0“ °J°1V194 20129 1956 947bR o] S EF2 127,296 Unitsh
T 1 E ARARE AT 11,733 unitsE ZH] A8Fo] 9.2%= AA|5tAct. 1 Z AA)
Z8gog T damo] FL 11,468unitsd o™, AP thr] E1L-L oF 98% YL &
5tk of=d] 1% RN I aTAA 9 Jﬁv} A4 (vield)= 3.56x 10" 7Rg.oH
1% 3.0x10" 7 o]kl Zo] 10,359units2 90.3%2 2AskATE 3.0x 10" 7 o]stof| A1
Bl 2.5% 107 o)Al AREATAA 9] £ 950unitsE 8.3%, 2.5x 10" 7 olste] A&
APAA 0] E1= OunitsE 0.6% T o)/de] Atz 7t ARG e dams H ¥

( mlo

FHEE elste] & vt JEALE A DAA ] AT (vield) 7 WEEA] 3.0x 101 A o4
ojojopdl = 7|¢o] 27]¢olglon, 250141 W Fgite 7]l 137) 7@

3.0014 2.5% 10" 7} Atolqt =@ @ejglo] FF 71t 7ol 1] 71, @olS AF ot
17401 1271 71go g JRANGEATAA ] AT (yield)7F 2.5x 10" 7 o] 47t =]
AAA ] FFol EAZ §lE Aoz AtgHr) 2,504 2.0x 10" A oo 4
= 27H 713l 2units7t FFEH S 10 unitse AT (yield) 7522 H7]5H3A Tt
Dlscussion) D EAaTAAY £E2 dangaFold A EENE 7H &AL
1% 9 Azl AR H Qledl, HE @auAAle AFTE T sl diste
29l 2 7o) wret 1 AbgeFo] F43] F7HE 1 ok I8y ATAAE 1 "k
o A4 #%3*01 FE9 Aol Bt A R HE thFe] d4amE Aot A
AT EA ‘éiﬂ}lﬂlﬂ“ oF 1AIZ el A 1A17F 304 BE7t 28 5= TARE 2]zt
AFow da|AA L ol olHee AL ‘RlL Aot A4w|AA ] FFol
Aol A 25><10“71H A anA A davto] o] ™t exfoAl=
U= Aol AlmEth, F7HA o7 ov‘i‘—xﬁ%"éiﬂ*lﬂﬂH 2 (Volume)©]l tf
HPt e ZAor AnEHY, oo ofFA HEH FAAA7t 7]% olsteaL
sto] AST o] HI|H= Aol YA e ¢ Aotk

ot
S

o rlr
F{E

I
- _4
_4

I _11.1 ngl

[¢]
-

MU 4z Ho o = X e R r£ )
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G ke

E-mail

FHE

032-610-1381,2

byun5415@hanmail.net

017-720-5415

Mo

016-323-27176

iphongl2@hanmail.net

016-323-27176

B | ool | &
of |9 | &L

ne | R | ol

2657-0040

brchoil0@naver.com

010-7149-6624

02-2072-3510

ckham99@hanmail.net

010-9062-3986

02-2290-8981

hmckslee@yahoo.co.kr

011-9731-8992

02-2228-6125,

clara@yuhs.ac

010-4242-2142

o

—

02-3010-4455

t890378@hanmail.net

010-2318-6487

031-400-6938

mjshim@ansan.ac.kr

010-6202-7020

02-3410-6191

bonkyung.koo@samsung.com

010-3198-6361

032-340-2218

urijuhyun@hanmail.net

010-7274-2589

02-2072-2779

jaesel59@hanmail.net

010-3795-5912

02-3410-2866

eunjee.kim@samsung.com

010-9933-2866

033-741-1574

bpici@hanmail.net

010-9480-5341

02-2258-1654

sd2003@catholic.ac.kr

010-5347-2927

o | 1 | o | o o | T |4 | mx | B o

062-220-5354

okkangll@hanmail.net

010-6609-2265

o

051-860-3523

mlskang@dit.ac.kr

010-3480-3171

053-650-4132
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