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Gotior FICtol A 9| oI5 X[ (Artificial intelligence, Al)/HAI2{d (Machine learning, ML)2| &
= £} AofiH Atojoff SAE FMEhe HACE x7|ofl= 74| 7]8F A| AR (rule-based system)
SVM(Support Vector Machine), & Z2{AE(Random Forest) 52 18 HAl2{d 2F7|
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goter Tt Q13Xs2 g8dte 7He =t G2 oIl CIXY M e Moz, 0[0|

M8 SEO| Ao == QUCH O]= FDAE SXH7EX] oF 177HS] AI-ML 7|8t Eotst

CIXIE Qe 24 71712 5171 CH, =2 FDA 8171 231E-2 CellaVision DM1200, Sysmex DI-
X =

50| QICt £73l, Scopio Labs FF-BMA
= FDA S{7t2 A 22 2S5t EIIIE* =+ 52 E*q Al OZ2|AH0[MS 2 o|n|7} Tt Ciet 2
= dHlel 2 =Y FH|9 BFES 23, o2 QC HZ| of2{2 S OFRIKX| MietEo| &
WD 2 ti% = Alofl= 0] Mg 12{3t0] A& =2 '%* LRIt Lk

0|2{st CIX|E MZE &

JEf 2 FEF OfL[2f, o= O 8! 2LIEZ0 AXME MY g2 o
gotet Y HE 7

SHAS O 7t X1 QUCE of|= o= 20Fe| CHE At2ll= MD Anderson
Cancer Center?t 7H2I2H LEAP(LEUkemia Artificial Intelligence Program)O|Ct. CML-CP(2H
7| B B S ) SEXOf| A| £ {9 1K} TKIEIO|Z Al QIASIE A AH|H|)E =X SH= Al QAL
ZH XY L0250, LIo|-8E-CBC 2170 5= ZAH 1270 F=-CML Y= &4(Sokal,
Hasford, EUTOS, ELTS)- MEZREeH-E¢Et et S & 10174 H=+E XGBoostZE o4

X 20| LEAP 2HZE 514 FFS 63% CH 28%(p<0.001), 514 OS 98% CH 77%(p<0.001)2
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2023 O|=, U4 HIOJE|, T, ZZIEE|, S HEE Selots ZEIZE HIHO| =M

=, , 88 ol cl
|3 QAo HE HM Q0| ME FEE === labelfree 71=(Ghost cytometry)0| S&3
1, Teho2-2LEHYS HEX o= Malsts Al fo|ME(Agent Al) ZHE 22 HZ0| 0[0{X]
0 UCE Al OfH| B 2] XhSShs g0l Yot QIAEE H HF S X[Jts Al2HCZ T
oF SOICH Al BHO| T RX|QMHA|, = 1 0|42 et 20| HHIE 0|29 X|&X RX|-2t

2|(maintenance)Ct. ML 2 st& BA|Q] HIO|HZ B Rt=stE 2 MA|Zof Q0] AlZH0] X|
S0l et SERF A et BdlAlQE W, TE XA HE SO=2 450| Mites ZE =g
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I E(data drift) 7t 27HISHAH LAMSCH 0| HIAIMOR thSote Z2|J 37 MLDevOps(ML +
Development & Operations), 2| Z0|Al= MedMLOpsO|Ct. MedMLOpsE ot A A E 2 ZE
Ct. FDAS| AI-ML 712F 2| 2 7|7|0f| T3t Predetermined Change Control Plan(PCCP) XA (2024)2 2
2 HH0|E A2l Ao 7| 7|20 MESteE 275HH, MedMLOps Z2| {3 = 0|2{st X|&H
g
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W2 RES of H 2=E 0| OfL|2t XXl A\ A” o2 FX[-2eletth=s 2E ol et Hett Al
Holct

AT Al bt ek A5 31 e T EA 0l ACE. CellaVision-Scopio?t Z2 LIX|E HE 24 2
SHE2 0/0] AR HYE| 1 AX|RE FAZLEZ0F ZITHO|LE 1 9f of =2 LEZ-20F 2102|F TS
22 Ot g& £7| HHICE = 1 Uol| 7H| $210] =fThETM S5 o Feto| TE 2271 Fi
Hoz FEIotE Aoz WYEILE SHX|2H 0|5 RS M= EESQ L7 |2 HE SO 24 2US =54
Of SttH, HArd ot ML 222 AB[St= 5% AHEXIF OfL[2t, MLDevOps M| fojl M X|&H o=
HIOJHE S5t ML 28 458 MESBote 558 LS siiLtrtor g Zo|ch
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.Asadov C, et al. Digital Medicine and Artificial Intelligence in Chronic Myeloid Leukemia: Current Applications, Challenges,
and Future Directions. Cureus. 2026.18:e103951.
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. Tsekhovska, et al. Artificial Intelligence and Digital Pathology: Toward Next - Generation Diagnostic Hematology.
International Journal of Clinical Practice. 2026, 3282116.

w

Kim H, et al. Real-world application of digital morphology analyzers: practical issues and challenges in clinical laboratories.
Diagnostics. 2025;15:677.

>

Sakaki K, et al. The LEukemia Artificial Intelligence Program (LEAP) in chronic myeloid leukemia in chronic phase: A model to
improve patient outcomes. Am J Hematol. 2021;96:241-250.

Ota S, et al. Ghost cytometry. Sience. 2018;360:1246-1251.
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. Kreuzberger D, et al. Machine Learning Operations (MLOps): Overview, Definition, and Architecture. IEEE Access.
2023;11:31866-31879.
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HHE A HoNESE, B2RA0IAYE, Hasel AEE S| IC HEMALTTES HHE XD s 2

=== It B7fH= S5 EHHH0|(dynamic mutation)2 CHEXQ! HEfZ, BHE 2 ZIh= Hoto] S5 3

SIXFEIS} ZAAPO| =71 wern apisich iR 25, Sx10lAIE, B ek 5 Clefet vt 234 oAl e )
Ofl &tk PCR 7|1t ZIAEC} 2 479 HEB2|7} R7EC,

el 20 E0I M= 215 DNAS| 9, &5 U Esi(degradation) O EIIH ERSICE 2t 43 £
M EETANSOP) Jlvtel ZAF 33 H|-Alo 2217} BR2IBH, PR, RP-PCR, fragment 54,
Southern blot S 2} 71 34l 22| 248 SIS0 BICk, B4 Tl a4 7|Ee) Upkat o)
A Eimojo| GIRHSS TSI} BT, HHEA| WEHE 7|Z50| Tf2t g2 4ot #0| HEKS TEsHof Bl

et 23 B IMollS SEXIG, BEAIE 9K, ZIAL w, FRE i 2, o T|E, ZARY B0, IR

ol % of 5 2% 715 02, RXIOIIE, T2 9 SAAE 31 27 52 Eests 20l BEEC:,

Sistiol ol

o 2N Ie] SA00f w2} Chotst HE B2 0[47} HAE 4 Tk
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PCROIM = CHEEZE
MEe| GC-rich %
&2 QUCt E0[X DNA &
s S —EHI% %| A s}s{OF SICE RP-PCROIM &=
2 Oll=

UOLf, TEZEC| DNAR =

Hu ox rlo

Southern blot@ =

o

A HAH|A

23} no-template control(NTC)E 0|3
MHO=Z QI8 PCR bias?t allele dropoutO|
SYUEAPCRES
&x

= Hletol RACH. EH%LE

m7f8foF BhC,

g & large-size allele
H3lEl 8 = A
A HEE M H0| saw- tooth/ladder peak HEK

ZXIOIAIS & HiEet B ots
ol eLEILE

sEf

ZAt

C1 CZ
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RP-PCR

[ 1.

Fragment analysis

Al 1. Bt= MY = AH(e] PCR 2 RP-PCR 22t
PCROIM = SE0| BHE|X| 24Xt RP-PCROJA HEE = B La(tailing pattern)g Sdif eh= MG
SES FHY 4 UL B SAE2 A2 FTOA ostA 2HEE 2 QIOM, HISO0[H PCR artifactet
of A HRSICE 0] At2|Q] 22 2tTH0| Helo| thi2 =HE0| Zol%| UL,

-,

Al 2. Allele dropout 241 At

fragment &40l 1719/ allele?t &Ql== =
allele9] allele dropout 7ts = A 112{s{of Bt

2 peakZ 4EEE F9/F o, 24 Hel 248 &

H420= 52
Allele size XI0|7}
peak SHA10f 2| 7F HRSICY.

2 379 homozygous allele % large-size

o
238%

large-size alleleO| &
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sequence”Zt Exgt A Chot peak 744 IHE10| 2HEE » %1'1 +%F RP HHEJ% e
O

oM, F2 242 peak £0| = %t
saw-tooth/ladder peak7t 2% *%‘ 2 RO, BXLO|A|BOILE HIEOI PCR artifacte| 7tsdx &H|
J1248f{of oHCh

Ol2{et Al S2 BHEMISTESH ZALOM 7|&5 Mot Zut siAe Z2RME HOELL BEME
i e A= 7|eH Ho|=0t &1 2o oiM0] SLOIER, T 7HX| 0|42 HAMHE 4o HeHo
2 ME3h= 40| HEEIC Eot HAMHE Hete, JUE, Aoy, vh= = 25 Hel L &l 7% sofl
CHet AES ot R & 2 Yo T2 HE Sl At Z2atef gy MEds =
H35h= 20| ZQ3tCt
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. Clinical and Laboratory Standards Institute. Molecular Diagnostic Methods for Genetic Diseases; Approved Guideline. 4th ed.
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I2ICL 0[213t RR0| YA HBS LH=T| 92 YHORE BHE A
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o
2to|H AHE S0| ASH, 0| & F4+ Z2t0|HE AIE0I0] S ETt Al E S ROTAAL eIt

H

7f

Ilrim

HAILH Anti-A Anti-B | Anti-Al | Anti-AB | Anti-H Acell B cell
Plate mf + NT NT NT NT NT
Automated 2+ 4+ NT NT NT _ _
Manual(tube) 1+ 4+ - 4+ +/- B i}
Manual{tube] 2 4+ NT NT NT 1+ :

Abbreviations: mf, mixed field; RT, room temperature; NT, not tested

etXtel ABO ™2 Ortho VISION(Ortho Clinical Diagnostics, USA) f%
(Bioscott )22 ZAL Anti-ALOIA 24, BHA| Al anti-ABS| ST AT E 4+
e AY STXLO[&Q! AweakB 2| ME[0] Hetot Holie stols 2 ABO RMA

H(ortho 7it), plate™
HOl= ¥Xoy Aﬁoi Cis-AB

DE rcofor
> o[
o
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ABO X} HAL

Y

ot
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PCR SZ0| 0|20{%l H2, C alleleDt T alleled| 2% HMEHO 2 ZSEE 0| C/T genotype 2

HU ox
HI
1z
o

o - Fragment base =
P T T ey ———— Lo aCCaso CcHG G
CGACCAGCHMGGECCGCGGETGCCC L] C C6 G6CC
reancrracerBeccr e e TECr T
\_\.TA\..\..A\.T\..!\J\.T\_\..\J\..\J\JT\J\..\_\..

G
GCIEGG
d d J

A C
3
CGACCAGCHGGCCECGETECCC
CGACCAGCHGGCCECGETECCC A/\/\/\A /\ /\ A
CGACCAGCHGGCCECGETECCC A Exon?_reverse result
A G
[

CeAcEAGCEGccECECcETECCE o

G
GCC

GOM.R_HOT,

N\/\/\/\/\ JAVAYA! /\/\/\ Exon7_2" forward result
: T C A

| IS Ta70 | sC C A G oE T
~e el el W ot — (ol ol el ik i Gl oaf Il ol af B T 8 8T 3 331 @ 4@
\_\.TA\..\..A\.T\..!\J\.T\_\..\J\..\.T\JT\J\..\_\..
+
sssssssdETosrsssrnnnes Exon7_2" reverse result
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7|E primer 2 Z3l(Exon7_Forward/Reverse result)
c467 E2[0M T QTR SZ&|X| o= ADO(Allele Dropout) $1AH0] BHASIRCE 0|2 Il Al
H=ZE Ho7E US0E 75, MY 2= FA HomozygousLE 241

7iY majojH £ Z 1l (Exon7_2nd Forward/Reverse result)
7|& Zeto|H chil M2 2nd Z2t0|0 NES MIZSto] mit ASS AlEsH 2t F2EAH T i

ABC| EQ7-01F_primer
ABC _EQ701R_primer
ABC EOTF_2nd prinper
ABC _EON7TR_2nd primer

Exon7_forward primer

Exon7_reverse primer

Exon7_2" forward primer

Exon7_2" reverse primer

174,523 454 734 208 1,104
2 2. Primer 3% /A

OZEE
Allele Dropout(ADO)= E&H EAsHX|TH ABO genotypedt EHsHY Hoiy 21t 719 EYXIE R
ol Q= S0 HAF @FE 59| L34 22 2H7F e 4 QL.

=
o HO|7} giALE, O &=|X| 4= homozygous Z1t 211

o o W HAH oMol Zet

mekd dEYn @AY 2aot UKSHX| o Z20llE ADO 7%*
O, BAF =7| SHARH M2 L2 prlm rse t2 S AR

=
X7 HCF AMAsED Hotst Solis slAdof| 20| 2 O Tt
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n
_|T|_—.-
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-
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1. Lee J, et al. ABO*AW31.02-05 Identified by Genotyping in a Patient with ABO Discrepancy: First Case in Korea. Korean J
Blood Transfus 2026,37:14 18

2. Song J, et al. ABO Genotyping: From PCR-Based Assays to Long-Read Sequencing Korean J Blood Transfus. 2026;37:1-13.
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LC-MS/MS ZiAHAo| Etol FAte} o)A

LC-MS/MSE= &2 S0|=e YL, CHE 40| 7tsotite &8 R0 Jaste, 2|, oS
AL 200l M Z8=1 QUCH HIEFRI D HAOM S L, 25-hydroxyvitamin D, [25(0H)D,]2t
25-hydroxyvitamin D; [25(0H)D,1E 242t X%t | &4tsto] & 25(0H)D2 21 & Urh= EXO|
QUCH HCt 2HHD HAZAA O Z 2, LC-MS/MSO| Q3 HIEIZ D =& =4 2ot =2 MMS &
OfX|CH AN 87| L &Itd|of what UL Heko| dhieh > Qlg0] i QUCHA 1).
(A) (B)
140F T0F
y = 1.664x - 1.786 .
120 r=0.818 ° &
E 100} Kappa = 0.40 g +1.96 SD
i < ct:\ _;_‘ ; [ R4
L sof v 29
; . 'y Mean
é = E 143
Z w0 @
o -1.96 SD
20 9%
0h L X L L L L
0 L L . " " L " 0 20 40 60 0 100 120
] 0 40 60 80 100 120 140 250HD (ng/ml.)
(© 250HD (ng/'ml) - LC-MS/MS ) Average of Siemens and LC-MS/MS
40k 10F
y = 1.040x + 0.575 u
¥ r=0912 : 11365
£ o} = A [ oo ° 0 o
E Kappa = 0.68 -E oL oﬂc s
- _EI:» 21, ° DDD 9:;3000 o "
3, 22 b
E 15 § 2} o . po ° o
Zw 4 %o ° 3 o -1.965D
6} o -5.2
5 o
-3—1 A " i s i 1 A
0 L ) L L 5 10 15 20 25 30 s 40
0 5 10 15 2 25 30 35 40 250HD (ng/mL)
250HD (ng/mL) - LC-MS/MS Average of Siemens and LC-MS/MS
12! 1. Siemens ADVIA Centaur XP HAZALRH LC-MS/MSQ| 25(0H)D 21t Bl
A/BE gel % clot activatorZt ZetEl VACUETTE tube 24|, C/De additive-free tube ZH & 0| & st
Passing-Bablok regression % Bland-Altman plotO|Ct.
ZM:Yu S, Cheng X, Fang H, et al. Sci Rep. 2015;5:14636. Figure 4. CC BY 4.0

LC-MS/MS HEHAL Al tEESA EX| WREEZEZ (stable isotope-labeled internal standard)
O Al Ats oith. LHRRESE2 AM TX2| X7|0f HIte=|of 24 SH1 2 extraction,
injection, ionization 2P HA|H, K| &4, FUF Xt0|, 24 & M= HES BFSt= O =30]
EICE BHX|2H jon suppression, co-eluting interference, X E st peak integration, calibration 2|
S URRESHEUCZ TS| B AL HAX| 52 £+ %
ot

FRRO| 7hsdE TS| HiME 4 8iCt.

S|
2 A, matrix effect 3! carryoveroil 2|

w2bA] HIEFR! D LC-MS/MS 22kt O|HECH ZXE7| SOt S mie M| A, MY Y, 2K AEl, TA
2| 0|2, QC 2t calibration MEHE TX| =tQlsiof STt 24 At HE A|of= 25(0H)D,2t 25(0H)
D; 2| peak shape, retention time, ion ratio, internal standard area, calibration curve, carryover 7t
SN, &2 batch L CIE M9l 2ot 22 E o AE = 20| BC}. LWEEEEE area’t BAELH
Y| WALE 2O “BFEEQIoD 2 QST = |0|7} otLet, s K| L= batchel matrix O]

A2 olaefof picts MSY 4 ek,

2 Ao M= LC-MS/MSE 0183104 25(0H)D,2t 25(0H)D,E 212 8ot F ghitsto] & 25(0H)D
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2 215t QICt O] Zutet H|Wete] O MELH 2 ZATF HEE = ZR0 = AN ME, WREFS
Al M3, retention time, ion ratio, calibration & QC 212 @M HESH, @ A| HYZHAMHOZ
AAE 7|ZR- O 75| 2ot A

MBI F HAlY Zto] HMALS =elotn QICt. of2{et EAt= H
0

tLI2E, A 2F KjoloF EAM% ol e ThsdE oM A &S|

g S
7| =5 2EME Tttt ot Y HAYE o= ZaHE H|Wsh= A0 HIZZ6HH, 4RO At
SR b= ER0l= M AN A = e AEY = T

LC-MS/MSQ| 22 ZH| XHA[7F OfL|2t HAME S O[St 2t2fdt= HAMMC] HZHollA LI2CE HIE
21 D EIF ZAY| HOMHE W ZAME2 B 0| XX ¢i0, A9 24 2y, AN 2F X},
YA oi2ks Sl ZESHOF BHCL Of2{% FXh= LC-MS/MS 21te| AZ[Hde 0|1, AolofA Yzt

S

Ho

1. Clinical and Laboratory Standards Institute. Liquid Chromatography-Mass Spectrometry Methods. 2nd ed. CLSI guideline
C62. Wayne, PA: CLSI; 2022.

2.Yu S, Cheng X, Fang H, et al. 250HD analogues and vacuum blood collection tubes dramatically affect the accuracy of automated
immunoassays. Scientific Reports. 2015,5:14636.

2026 48 9ULE 11U7K| Y2 7t A|DHKagoshima)oflAl ZH%|El Cherry Blossom Symposium
2026(CBS 2026)0f &HABIRICE CBS= “The International Conference of Clinical Laboratory
Automation”ol2t= £ | ofel JHE == =X Sh=rhel2, AAHARY XS2HClinical Laboratory
Automation), @12 XIS (Al), CIXIE A0, ZAPEE HEESH U HAMY 2E 9A S5 =2 =HZ O

271 QICH CBS 2026= “Future Dreams Come True in Automation and Robotics” X2 T = AL

CBS 20260] ZHE[ &l 7t A A|OF A1 W FAIE] Stol 2
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O st2jof= & 1170=01M 322F 9| E7HA7H SESHACH, L2(201Y), eh=(64Y)S Eeloz2 &
SEtHA, S5, theh &7HEE, B, 0=, FHLICH S Crefet 71| HAMY TEIHS0] BAMSIRICH &
o & 120M0| UHE I THE U=, 18T 9 invited lecture, 77H2] industry workshop, 97H2| poster
presentation @2 T [0 2ot ot WR It O|R0{RCE Ot22 157 7| 40| Hofot HA| 8L 774 &
A 252 Sl 2|4 A XS FH|oF TS 545 i ATHE(AC

ofs] Aim Loll= A ASetet AMlth A s SEE Y= of YHS0| EHCZ Ty
ALt 2™ HIEX|HO||A = “Creating Diagnostic Value through the Combination of New Testing
Technologies”S FHMZ LIS(Laboratory Information System), LAS(Laboratory Automation
System), 2R 71&S S AtMIT) AAMY 2F H2fo] ATHE[ICH L=t ot TRt AXER A}
S TME| A|AH], ADLE DA 7[8E XSS AA”, HAt Ofﬁ“ gkAF 8l workflow 283} AFRIS
SR, thee XtS2h TH| =S ol AN TH| ZEMAE SgX oz AZSHE H0| Zx
|AC O[0{Zl Plenary Lectured| Al x4 2|5t (regenerative med|cme)°| ol2Het HlZE7[et X2 7|
U 50| ATHERT, 2F MEX|H0|M = LMDIME XtS3H LC-MS/MS HA2| Xt
A, QTGAL A XHMICHEZ ISR M (NGS) 2l BRES HAIQH 2t
SOl 270=[0f, AAMY XtSetet ER2|ol 2HA g ges

H

|_

omn
ot
)
=
(@]

Q

>

HT

Cytometry 7|t SJEfS
BHT2|(EQA) 29 B
olgt & 9loirt,

L= T AMA

oot

Welcome receptionO| ZIH & A|20F0F SO A Hi2t  Welcome reception H%&
2 AbF2tx|ot

S0 Holle AlRHCIXE Mets SAC2 ot TR OME0| #YHMOR =9l Ut £3] “Utilization
of Al in Laboratory Medicine” MMM = Al 718F RN I, S+ Xt ZEA S AAL,
g AIS Zeo CHo Al 22 AR SOl HEEACH, HH| UL AIZE HEXJ 3 AS2
A workflowdl| ME8&l= SE& =l == AACE 0[01E Plenary LecturedilA= Bayesian approach
280 YMAAY LA BiM 2f0| ATHE[RA D, Industry WorkshopOf M= &
AA THSTEe SA T|to 2 M AH| 0l A|AEl(specimen transport system), HIS/LIS H& 7|t
multimodal laboratory reporting, DSS(Diagnostic Support System)E 283t ZAZ 3 XHs oA
S YUY AHFLZOIM Tz S0l ATHE UL

u o J

813] 717t & IS Board Member MeetingdlI Al &% CBSC| 2 & ORAJo} K| ZARM XH5
St ®2 70| TSt =O| = O|2OfHCE S| Al 7| ZAR S, CIX|Z 718, 2APEE 917 9 2Af
M xS3 BRIt BiRicto] 20t 2t B WRN0| FEEYOM, B 2N ST 1] T2 1Y
SICH 7H5 50| Chet O|2S0] BREIQICHL E8t A7 stelel CBS 20280] 20284 38 1622 1827

X L ER0lIM JHEE oIF o] SAMo = AIHEJCH, plenary lecture, symposium, industry
workshop, poster session % exhibition E42| T2 2 2F A=l T aH| =2|=|ACt
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Fyunghonn Lee
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CBS 2026 &t2|0f| A ot= AMZALY XS0t tig Ui (2YMSHER 012 usd)

HEAE HM0M= & 100H 2| CHSt H7S0] HHEUCH, 2 TIEHHAIelst 20k Y S
SQAI 7|8 Xtssh CXIE Tt BRI, SH2E| 3 AANEE BESeF 2 E FHISO0| A T
SOICt £9] Al-assisted karyotyping, Al 78t genomic interpretation, deep learning 7[2F oAl

on x>

I 22 urinalysis dipstick TS X535 443 A2t machine learning 7122 &K AAH workflow
O] M83dt2l= ATS0| Ch= ATHERICH, S22 Xts T, flow cytometry Ats3t, fully
automated NGS workflow 3! LC-MS/MS Xt&st & HAM Xts2h 7|29 AR 7ol ARISE ged|
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