Korean Society for Genetic Diagnostics

KSGD Vol.29

News Forum pareh 2055

ksodorg | a0l el | ZHOlAL U4 | 2HaHSlR AY

[l

Y2z

i)

2938|2122 | M2 Able Co, Ltd,

rjo

Focus on
A2 oS2tAl| S
UM TANQ S v

Technology Trend

D= 27T ARMICH A2

ST
FRUNSEZ EA

Notable Research
Functional evaluation and clinical
classification of BRCAZ variants

TN

CHRHEICHR 2t el [Chore|ete] Yo ¢IF]

1 L=
=,

Gene
CHote|ety] Ho|2 Q=S SotYL|cH
Single cell analysis: one cell at a time

F2 |y

) CHBHRICke 24543

ml — =TT -
Korean Society for Genetic Diagnostics



SR

Ile)
mo
oJ

Lz

I_

~

nH

0

30

=<

i
. o
() o
T yr
ol ~
B o
I
10 60
! =l
= N0
al -
w oz
O <O
) I
ol =l
__Oﬂ ._._Auo
< ~
* o
m y IH
B
— [=]
~ _
w2
= .
) ot gy
" il J
w i ol
~N =< ol

| AlCHe] H o2 zt2|ojds 7t

Z

al

Bt 92

ol

A7 |ZELIE.

===
S

A needs=

A
=

5t
st

L

20| ==0] &

Al
=2

i A, d=xo= o

<]

|4 OOl Cf
p=ing

A3l

8l

w3

r

1fe}
od
~O
ol
o
4

ol

t

b

A2t

FLC

71

LAFLCE




66

R2|2, WA, ARSI

0|40 Chaf AIAI,
HEHOZ i3 4 YRS
BRI\, 2] 3,

OE U AiAoto| AES

ZetstAE L.

Q0

VOL.29 | MARCH, 2025




h%a_..k_._luoﬁc_ow_%ﬁm
g M X g ¥ g O
X T m ooy m s
B hegdoxts
n_o_nUﬂ_______ﬁwmmaoa_Auu
w NS D o s
W_uw_.q_m_flﬂumﬂEEW
__Q_E;WEO._IHMleEm_Z._M
AR I A
IR N L
7 0 W%%wvﬁ%ﬂxﬂ7w
i ) zowALorﬂhw,ATﬁw
uo o E YW WG
A2 i oI_%LHo____o.__oawM__
Hjo 3 SRERUML R
te) o M%%MLHO%%EM_
) = mmzol_aawu_woyg__e
oo 3 = au T XD ol o T nT
=0 o M g H S
<] D mWEW%mﬁ%_mIEorem
%AI_ OmEE_L.Z_l.A._Oo_/E._w
= > o Nl BT B o oD
_n__u], NE o
iy X 55
L <zmms
: 5 0 RUIR)N OB o RO
: o ._|t00|q_/|u:.._uame.rﬂ.mw
— fach o,.qm_mo._mo._.7_|c
Al . ) :
= o D ougmd g S
~ ) oY
n <o pErBmwe @ H 2
E S R T oK g TS
~o OF MOoShToaxgd
X w ooy o DI
ol .moz._muuo*g
s 0F R g x DG
oM_n_E_ﬂa_ﬂun_iUW%
S
110 b _I_._AI
z Wﬂﬁmumaﬁu_mﬁw?ﬂ_
7 SLO R T E
- o______&meﬂr.____FOE
s o o R oo o ol <
3 iy ¥ oo X R E gy X Ol
S H__ozsLHaowﬁ_uw_.ﬂm_AEm.._
- = _ [m]
_ mo __H_oﬂ m_A___ oMV o oo of X0 X
o Ik &I KUF




VOL.29 | MARCH, 2025

Aol NZE SAI0 2ME 4~ U= CHES H|0|H
AHO| ZHs s RICt.

71022 024t 7|=2 RILLt S|
24 OFE2tA (single-cell atlas)”7t
0 OhES 2|2 e OEA

f =
2Ystels SHO|A 2= A

W go
w4 ox IH

=0}

2

é

s
™

o M np 29 o> 1T ox
rx
>.
X
m
k=]
m
muju
2
4
H
HU
el
=

-T _0|£
[
Of

N H0
_o'ﬂ
v
rr

X
0o
=l
for
[UII
ol
=
Rl
2
x
n
o
g'g
sl
fol
o
-

E QY2 EHHOR 2R3
A S

Kl
e N
o =
M
[~
\J
or

%
0'!‘
fol
)
oo
mo
g'ﬂ
Hr
<
=
19
st
1>
30 .

on
N
_o'ﬂ
kJ
o
M
=]
rr
N
02
0z
Mo
g'y
r>

on
2
o
Hr
°©
=2
>
o0
i
a
Rl
o J

- 12 1p

|o
4
ar
(@]
£Q o
i
~
!
njo
M
B
T 4
N
=2
>
f
N

|0 of
2
[
i)
ox
=2
R
ru-r
Y F
m
rr
=
HU

1
£Q
=
o
i
£Q

rr Mo mor

o [u
[S)
ro
=
N
I
E
HU
=i
%

0=
18
ok
mo
_o'h
rr
=
H
40
ogk
o

<

ox
=
1o

Ol
aJm w
ox
X b
>
[
]
L®

0z

J

»Q
ro
>
N
=
HH
e
=2

~

o
o
mn
k!
0
il
w 4o Jm rlo
ol

>
e
re
=0}
r
X
i
[m
40
[
N
_]‘I'
o
_o'ﬂ
rir
Rl
on
o o
alis
ol

ol
ro
o
Rl
=

-J
T N
»O
=
[
rg
R
o
ox
10

™orr
Rl
%
>
ol
N o
N
=
i=!
re
for
i
Y
(_)'E
N

=

rnr oy
i)
o

N3
oju
ogt

kJ
i
Q'E
1]

o Y
mjo
K"
Ho
ot
N
ox or
o
S
m

U
~N
[
Mo
2
>
rir
£
oY >
k=)
R

i)
o
N
4
A
m
futor

0
mn
rr
x
|
o
kJ

o

Q ox um ¥ Hu
=0}
r
_).J_l
I
X
B
5
2
>
o K
re
> 0
HU
Ho
N
or
0x
njo
e o

2.1. 434 ot52t22 5%

UM AR 24 7|20 ZHSE|%AM, of
AT Bt LA HOIME O] 7|2 RE LR Y
CH3t GlOEIE 2T, 0|2 ECj2 53 22 &

2 A= JEfoIMe] ME FYS SAHH2

Hu

24
o= BEOZE o+ ULt 55| ZEIHOoAM LIEFL
= S014 ME RAOIL}, S #HOPt LAH=2 &5
ot MIE TS 2= o e 7Est/|ol, &+
AS2 LY AYEE U= RO HE A=E 2
2|11, 0|5 Y4 siiMof| Z-Eettt. QL o[
A|A A OtSetAE F55H7| fIoiA= Bl 7Hsst
1 ooty =2 HYME H0IE{ 7t B0 2t
SO A2 2H, AIEY SSS, &4 To|Xaf
10| tt27| Wi2of, tH=d] HOIHE 20tks= A

Mo 2= S aliA0] 022 7t BCt o] Hof

M Human Cell Atlas(HCA)= 2235 a2 g

2 UCH[1]. HCA= O| S 2 £ QIZIo| 2E MZE

7S Yetot= OFEetAE A AHSste AAE

EO[Z[2, LA 2= JHE AL 7|20l A ALt
A

el HIO[E{E BEEste A=

=

EFYE M2 H2lstn, SRt 325t

BPILE M2 @ Eh22| o0 2EE 4

SEC Ol AR 3 BYS £35t

So| of #7 35 27S WA 4 QU=
|

tCE 0|28t BEst H20

rol

1

4> nmo v mu op
dJ
N
o
X

- Jm
ox
X
rtor
12
Ju
=]
-
Jm
X
o
N
<2

e

KSGD NEWS FORUM | FocusOn 5



— — 0 X
o <1 RW OF ou <0 X
X RI OO wJ xE _Z, — B B’ Z
- r"
g 0 AT KE N5 5 B o= T
8 i 20 X &r ool sl
2g. 858 T e R U O T
: Shzeialse ol © Uu o0 o 2 F | 5 <
g 8 o S <us C = T
g T dlte ¢ RERRRER .__._ m.._ UGl = B ol OO ——
E w3 g s all. g © ul 3o e e <0 o .- <
a 3 g g ] 5 g 94433 = %0 ! ol =< .
£555 Lcc B3 RSl s £ 6350 = < < o0 = Mo 2 oo O xr
55582 =55 &% sl M. £% 3E 0£66¢ == wn JJ ~E <d o o I
£558%8 SEE, gs = "OEE £ 0026¢ 1o _._._n = JJ of W X L ol
S5cesg8gsfs:E 2o £3 Sgy §vage S = - OF mp M el nE
e6fzfs=5:¢8 33 @-8 5§ o TEEg oL6 — A_l ] A_l ) n _”__.E
eeleeseeecels 2o S3sd _s9:¢ gesse In o 7ol o O ) B (U ] o
§8°8 w_mmwNAm_&m..mw 0607¢ IR = o =
s 2 Eg goes B Comm § DOmE 0e5es ~ K’ T & ol o g our W .
2 3 £5c £5-) & 3444 ™ — £ H Y F0 o3 . o
SR P T I et < Jo X M J = o N o
§- $E 2¢t= 3 O Manyseuo 066 1 A F 0
°f g3, %% : 5 O E-swoasiuio g9 N G N g Ao S o 7
25E5sisiiis  |of M BERLmue,, 7 N D X A - @ ©
f35z2885¢88838 H § O Woxeo s sepgomnan & up 57 © X KUl g U ol —
®e00 00000 . 5 B D sawoa 1ewd3seicoimen mﬁom o- p _'AL w = o7 _— H__._._._ 2:._ o
. S O M zxwH 12104 3seigoinaN ages ) (=) —._ __—_ on O_H g o H.El S D._._._ =] o).
T e T Rog g xs Py ok
e gt : 2 ;x o an¥Eo s ot
s N OeMn oIy = o ~ —._._ rvd| _l_l A_l - g X0 © _._._o o/
S g & B Ms¥0a dsouat m 4] X K 8] o+ O_H O_|_ farsil |
£ : e - F ¥ o L oEAwE O g &
£ > & B [ oHe0sHIN N0 0610 a 5 wm o_u < _ Ol_ i) v L|._ 2 3 |
8 i : S M E2sL100N N0 0610 9 = £ i . n3 H_.E O_l z_u_ O__._._ OM I )
e | |} SmEsuomasonsy g ! ~ &)oL o<F o™ ool
.W { . O M [ soevd su40d onsy £ 0T ~ . O_H HT_ [H] A_l u
° & M [ 9v510ONI Y¥49ad 2dO > mSH = N
Zdvin ° & I Evonoy w4504 240 L vs ]
- s . § O EzivHadd 1ss uul 9 B S'E€L el
8% o 8 ® S W s 14s:NL LSS Yol _ 2 | [% il
il Zilsgs: e - kg w® W ® RO TN RM
585 S22 cyees 3] o~ o~ . —_
AN RREE T IR vl 5l sameoems T 0 £y oo N
o< sc558=z==22 ® 2 I N3 oxva yur 0 - 5 & H W S T T IH ﬁl = I
5828228333 m . & [ M 11 9dva 9xvd Yl J ] 3 o © - =T _=._ < O L Bo E__E
i E e b ErRgoSwX2imu
Smm< — T
u 3 W Eonovn i ~ mHo - E M g _M./_ll ._m_r_z g T 1 < m =1 el
3 M [ 1aAWS SINaHL X = o = —
“ 5 B I ONYW SINGHL > D._.: > =< P _|I_M OO w __O._ :.OI r.nlu x < E
N ® G B M svve2£501501 £0S00DNI >33 = M_u X0 — © z._o - 29 = »n O - 3
Y g ® G [ [0 VE9LWV4 £0S00DNIT %3 2 H_| - _.=__| =0 1 — < X X o = =< _
= > ® B E O siNsdtazasva ] m A < e | mh na o wl = c |m |_.m._
@ § W Hwoozad> zaza1>a & z =l O o _I._ H ~ = < © Kr Bl
O |} EmEuso s > S od [ = — oo e B~ oo T o N B
@ mlDA_Euc_ [EVEERE =4 . _ — == ._|O
® 5 O Maeenis a0y >a A 0 mJ X0 W Tofl m_u.D = n E M_.: o m _H_._||_ _II_H
) S W M cownzi gsoy >a = = = 9O- o =3 Zl Q o
® & [ [ e6v££501207 8408 763 N v o Ir 9= gl = 0o © £ B o1l
] o § B O vo8228501501 8808 >x3 [H] I} a5 Tk ) o c S oy P~
o 08,98 - ) . [=) F= 50 > ._p_m_ my o K & I =
SecSgzRos ha 110 — <
§EES28558¢ o = I m_ue T = T N 5] ° D._ A
Stk § izP0ifgigiin
nJ o, = —_L o S I T
iy E N H = & X = - 0O ._._A._. -
: W S o) @ o o iol r o — = ©0 <
53 $ ©° 29 50 am N
£ — S w —_— —_
p4 g g 3 5 3 > B s W3 o5 B [H o
o 3 5 - a < 5 9 W o - ol 5
3 Efppdiwynozag
-, i o © Foo Sm< o H &%
m Zdvin
L

o[ct. Ct

o
s

b7

O MIEZ =710 - DNAOJIA RNA,

<

A

=
—

|

| 2] 7]20|
=

20l
Q3 ol

_
3=

CH4].

==

3

=2
=

£l

—

—

ot



VOL.29 | MARCH, 2025

CHHZ -2 HoglE YoM, J2| 0 MIE, 23,
712 &M2 Y E HYoM S0l 3S
= HAHS YHSICE 012 g e Vs &Y

(functional convergence)O|2t1l SHC},
AMELEAOfe| UZQ AHYAHEZHZO (au-
tism spectrum disorder; ASD)& CtFst 22}
7t AZ=[ACE I 3SHAE Saff 3¢

o| tit2 A& RAA| GlO|EIE

nome-wide associationS E0|= £ 102712 &
Ct

AHE FYBHACHS). siLte] Lol Batels
et RHASL 7|53 2BHO| 2SN 27|
o

>
5o
o

9 |22 H-52 0lof thEt §S =&5t%
Ct. | 20| 7ISE A L[ 220 B3 AL
CIOIEE dLtsto], 8 = 85 EHOLY| L[OfME
Ef 40M| ‘d219] &[S A0, & 16712] | F2(0lA
At LT H|O|E S HLARICE Ol CIO|EE &
HA=2 8510, A
|E9{37} Lot Lol

°
S e A B 2913 SARcE O 23, YAl

alf, Al ASDL| &2l

o
=)
HIESIE ZAlSIRAL

1

i
|
o1

27| (&4 = 203 U2])Q| Efote] MHEHI|A
(prefrontal cortex)Ol|A] ASD SAte| HEYA

t dSHe= LietgE =Qlsttt6]. oy £

A7l Uzt 2 YR Eo|M D7SHA LELE
= D29 &Y0| LojLtE AIHoH, 43S =
25t ATt ASD RUB0|= sliE Al 2
2
[

1, S22 LU IS E0t

d242 OfS2tas ME S0/l gy JEE
olsty, ECt g Jigel 7|1s4 +8de
HetCh. BTS OfSetAs QA2 Als L2 2{0|M &
= d=22 WA H0IHE E85t0], & 392H0
| @Izt k|9 =M OfEetAE FESHULH2]. Of

o
=
£ £0{, 23 (schizophrenia)?| &<, GWAS

(Genome-wide association Study)

i
ofm
=IOI__I

T

HH common variante2 AL Ot M| (radial

alia)oliAf 7152 4840 BatEct 22, 23

HO| rare variante S LB ME (excitatory
d

ol

ol

fmoob ob oX O

loh

of

i >

riy

neuron)OiA =2 YHEICE ORIIAZ, QIZF k|
d2d otEetAE EEotH Bl AlF e |
US| 7lsH S Y + UCH4]. &
KU} HOPL LEE = M RYES 2401,
S HO[7F MBMZS| 7|S50f 02| FS O]
e 4= QUCH E3h 434 ofEetAE EESIHH
e AHZASOIA O|MOFmMIEE (microglia) Lt
A=7|0F M Z (oligodendrocytes)| HSHE
st 0o, £ ME RO LY J[™0|
B 2HE=RE Yole o 7|0 E 4= T
ol2fst A Aul= £ AHO| thes| 718 &
AL0|2 MR ¢t EE NZE RN LY
710 T2t 7|sHe 2 +H5t= 20| JUSE
ozt 424 OISetAE 8ot Asty o
H RUAHERIV EY LY AR ME R
OlM O{EH 2Eot=AIE HetolA Y =
o, Ol ZEY 22 /Lo S8t THA

2.3. o] DM S Oj3hE Uzt
NEL L LN

U 0 oQ:

—HSH 20| OfLICt SUMZELL HAME,

KSGD NEWS FORUM | Focus On

7



r:ol
oF
[

=)

EHM|E

=

E|

[

OtMIZ,

o
T

Z
o
V2
>
O
o
L

M
(=]

FHES
2hsd

S
—

g 2o

M= 2H

=
L 2|= 50| 3| Eefrf= Olre

o
T

(=]

3

. CD19+ B A|

LS

A|A|of| e

cC

STk

Lt
t

AR LIE}

—

—

o

O]

7F

=

=2 Y SHoM T2 A=, 012
o

Ol

P22 U e MO 242

olct. 3
o O

Q

o
—
=

’

4 20| i
SOf| tet S| gt HY sln| 7|Mol =

Ct. Th2kA

t

=1
—

S
=
=2
S
&
—

3

=

.l

M| g1t 2 JE, STMELLL] =
S

o
OIA
2

st

GOl HA|=IACE. 0l218

=
o

__oo

Of

%0
Ir

E X%

OfAM|Z2|

ok
X0
N

al M

M|

g LHolM o 7|

ar
&
11

qu

Bl

11

o

=

F

2
[

Of S O|A|

2 O
_I_JVIK

ioll

M
&

25t =

P RAAHEHIE &8

2.4, 422 HoE S &get /H

LM

|.

U

ol
<0

I

7 0l

F

od

0l 490

70
OF

ol

3

30744

-

~O
1
110
xr
i
iy

Tl
~dJ

OF

HJ
B
Bl
=
F0

GWASE 2l

2 Zf2| ZQUCH 2{LF GWASOA 8f

]

S
—

mr

)
%0
wir

<0
0

SIRACH7]. +oll =", S 0|

Cll 01242 0] UUCE. Catego-

|-

—

Eli

ry-wide Association Study (CWAS)2 E4 MZ

M
A

o|0|E

3

%
all

10| 3

=1
—

LHOIIM = S Ol M|

(=}

]

[S)

Het
Ct

S
—

(e]
2

1

CISAIE U HROMIEO| 40| 2o| 2w}

0

Ct. o€ =01, o

13

s

A0l &

=
[

o=
<t
i

A Tt

2
=

= YYOICH8]. Of

ol
—

=
[

OfM|IE

o
T

54

2i2ICH AKR1C1+ =

CXCL1,

[e]
°)
=AE 87t

M F2lof

sH

o dJd
°lZ &H]

CXCL3, CXCL82} 22 F=M AIO|EF}

Ol

=

=

01, CWAS

ChOIE =

ASD2}

b

—

]

|OI
AR

0

24

prul
[l

LIEfL= BHH, WNT5A+ &

O] Ef

ol

Tl

=

OF
[y

Bd

Z

.
2

=
=

Ol A

Bl
__O;

oo

t

<0
__o._._

F

| 7|Et OIA|

MIZ 2

3

o0
o

JJ

OfM|IE.

OF
0
0
K|o

A

ol |
2l
=

A=A, Ol

R

=2
=

0|=0| &4 EHOlwA|E (astrocytes)Of A 2
e:10 (VS

O 2 LIEFRLLY.



o %o ur W S or o "o W =X 3w M i v B or W H 0%
ooy - 0l T X T X op T 0 g WX AW g o v < ¢
FUm TR whE TR TTOE 0B g 00
s S 1y FOR AR MP T ®Y TN T oYy
M TR S s Wy kg T ooy B X R oot > 5% Ko
DT Xad o Uwwmwd e @ g WK x
Pg_o.rpﬂr_._emﬂhu_._a“oaoﬁ_/au._os_omoﬁ__roew o oo
o & T g 0w L AT okB ST & oy Ok o How 40 Zu
mmlkﬂu_u_l_u__.eoMluAH H:.__l_u_bll,__oll.rlu_l W.%H_u_kl._..mo
I T e =S = e T Ry ¥ 5 B s S =

= S 00 F 0 T XA W H oy - T B oop O o S oo
or oy X O gl Py Ko o & RD S om0 TR S W
- o2 S0 o 8 g o U ot o B KD o RN
B T g O B oM og oo o T o B OF O XU E
X8I W B W oy 02 Mg N Xfos XA M o> U ofF
ur & & o ~ o0 2 ol o pr H S = o ol ol = = 1o e
,_.__mﬂ_._._ _._._o_”_E_/_I_o...Alu___h_...aZE_zE_._._._ = g _._._.ﬂz._._Ll
g Q0 Y = 30 QMﬂEPE_EJ__o__w___o_E%Eo_e_e___ww: T X KK
o Y o T H @< 9 Qo xoar <73 Wo wl o N gl M )
K I B T =T = O U M T L (0
__o:ﬂ7N%#%ﬁﬂmazE_Es_ﬁm_ﬁn_mo_eﬂ%m A A E
Rz Sop B S xR s FoRR TG . B0 ™ up g0
< W STl M T XS MO X B ooF Uil i RMOEO G e 30 R S OF
B3 ic M £ ™ 0 0o o W W R o MU T (= (S Y B o]

iy T 8 x ™M H T X O U MK A5 o NI R

B Oy Tx <X Baox e TN oo N odool T oor oo

07 i g3 9 RU ANH S R Do o my o] X0 of W ® ,; T 7o o3

Nt T o & w & X O OF ou gy wo o) A S o b s o -
= = w2 R0 = . A0 = o o T 5 1 9 0o N od
T mwuame_ﬁm___zmzﬂo__a_o = C L ! il alo
J oK & g v I = R S B0 00 AT L B 30 W m A
5 oy gpot TlsglaT R TWH WS oy Ok o
T Mg ST F o 2 2w MO TR < i
S S VR R T ST T - L R (N S B g 0N o s <]
o o S = F B o oo oy OF wr TV M RU 77 ™ g T
Kool g EE R EESEE g MH O MS RRO uju
™ DS g g o XB NX T DRy D

R B W R g n W BN oymop Do oo O o
o  MET cme sy WK ST w e WU ol o E0
Uy Ok S xmo g Mo~ - Bmy
an._ol_.n__.ap)mﬂm._lo_ew___o._Em_.._.D.OA_lZummM_.._Hm_luAlmleqT_.w._._H_ MO
i - N o DA = TR = .
o K S of o0 © W S o i = ( T ol & 53 FE TR Lo
oo O T RS DT 8w E OE NS o) 3B e wl o &M ~

9

o= =

t0, O| 2 Solf 2| HelH 7| [4S LECt M|
KSGD NEWS FORUM | Focus On

A, &= H0|E{E SO Tf

al

Z
A

=

8te 2

=

=

A

[

=

AS2|

Ct. 0|28t 22 YCHEH Q| H|0[E

Of| M= i+ Gi|O[E



Z
o
V2
>
O
o
L

el AU

o
=

THAlof O

=
A2 3 SH22= St 7RIS ME E4S o

4

oot 24 o}

ol B&

Ei

oot

h

5
o|mafolo| £5+0

tsde A

i

= =

0|
H, Ci= Cret

ApOf| Et

7tsd0| 3. 0| <

f

2L

=, HEA

0|04, 0 &3

=
=

I
=

)

5

2 =l
=o =

=

=2

otCt.

310F

=2
=
7 2

A —
& Ae Y

St
=

I 2EMO| R2I LY M|

Z|

23olct
OFSafAL TH5HG0|EfH 0] A7} OfLICH

, Cht

FCE. A3y

2 AY HOHE d=2 &4 gA

=i
CEr

ol
KO
11

<

ol

1)
)
oy

1

of, 227t A
Ho2 i

Of 27+t

975

|2 2

9

tAIZ E=~HO|C}. Of A7+ OfE|7kA| =

=]

__o_l
100

2tof|

A EHAZ=

JoE)
S

2|7t A%E of

L O
—, T

=4
g A

NH o R0

o

Ty

s
R o
==
~

o
Z

o ny
o ol

10 FocusOn | AZ4 ot



VOL.29 | MARCH, 2025

[References]

1. Regev, A, et al., The Human Cell Atlas. Elife, 2017. 6.

2. Kim, S., et al., An integrative single-cell atlas for exploring the cellular and temporal specificity of genes related to
neurological disorders during human brain development. Exp Mol Med, 2024. 56(10): p. 2271-2282.

3. Salcher, S., et al., High-resolution single-cell atlas reveals diversity and plasticity of tissue-resident neutrophils in
non-small cell lung cancer. Cancer Cell, 2022. 40(12): p. 1503-1520 e8.

4. Winkler, E.A., et al., A single-cell atlas of the normal and malformed human brain vasculature. Science, 2022.
375(6584): p. eabi7377.

5. Satterstrom, FK., et al., Large-Scale Exome Sequencing Study Implicates Both Developmental and Functional
Changes in the Neurobiology of Autism. Cell, 2020. 180(3): p. 568-584 e23.

6. Willsey, A.J., et al., Coexpression networks implicate human midfetal deep cortical projection neurons in the
pathogenesis of autism. Cell, 2013. 155(5): p. 997-1007.

7. Kang, J., et al., Systematic dissection of tumor-normal single-cell ecosystems across a thousand tumors of 30
cancer types. Nat Commun, 2024. 15(1): p. 4067.

8. Kim, Y., et al., CWAS-Plus: estimating category-wide association of rare noncoding variation from whole-genome
sequencing data with cell-type-specific functional data. Brief Bioinform, 2024. 25(4).

9. Zhang, M J,, et al., Polygenic enrichment distinguishes disease associations of individual cells in single-cell RNA-
seq data. Nat Genet, 2022. 54(10): p. 1572-1580.

10. Cui, H., et al., scGPT: toward building a foundation model for single-cell multi-omics using generative Al. Nat

Methods, 2024. 21(8): p. 1470-1480.

KSGD N ORUM | FocusOn 11




TECHNOLOGY TREND

g2 ek A A
$RAZZYR 24

“8{A1Z{0l PCR 7|& 2 ZItte| O|2iE HLp

2024 48| FR2AZICES HAIHOI Real Time PCR ZH|Q! LightCycler Pro2 ZLJo|| ZA|34&LICH.
LightCycler Pro= 139t xLightCycler 1.0, LightCycler 480 II, *LightCycler 962 £l +&52 29|
PCR 7|32 5 CHA| O QHAA|Z] HZQILIC} Ot 2A|Z A7|2 sHR24ZICHS VD (2] 2IEH2F RUO(H

T8) 22 BE ARE 75t 1 9s2| PCR YH| ZEZC|RE S 25| & USUHC

O 2|, of CrESHA|

LightCycler Pro= GITAHSE] B1210] O, 2teid, J|EH 33 22 2AS ZAlste AR HRIHEMIA| Cresst
0k OfL 2} AFB2te| AfH| B AE

PCR ZAt ZEE2|2E G 2sta o F gLt E3
THAIAH LM SeE 4 U= HA SFO| CHAHS Holst, Yy

S22t

[
o

N
ol

-

I o o 11

I
o

=[]
—

ofpe

[0
Hu

ol
ofH

>
o
o

i)
I'P.D 0
kO
4
|

Ral

3A

2 oy fO
o

4> oN

Qﬂ
;O

12 Technology Trend | 3t= 2Tk XHA[CH ém L RUXNSEEK EA

|




VOL.29 | MARCH, 2025

AALM 2THAEIA|

-0

LightCycler Proe= ¢+ 2 4k RICH A Ao A
st RHEHES MSSteE HAIE gPCR A|AH
ULICt 20 AE V(=0 H48E 0 =2 ST
o ZUE &5, Yot AE eF 2 S52
Ae FHe 7|lsE2 420 UG

L3 96 well

2+ 384 well

blocke ZAtg

= 30
0

A o <@
o Uz

_,_
02

=2

Jm

N

(o]

<t ox
1

L)
oft
0o
ra

Uu njo

ofm

=

S ol
ol
> o
)
=2
>

T b
e
10
%

[0 mHe A4z rr
o v =
r i ﬂ ()
l_| —_— =
- ﬂ% tol ZII-IEIJ

- m;|o

4 X oz

£9

Oj2}E ME3Hs PCR AlAE

LightCycler Pro= AiZ& Vapor Chamber
Mountel= So{#2 2= 24 AAEHS e
PCR Bt32| QIZEE A FHAIZSU T Eot
MEA 2|43k LightCycler® PRO AZEQ|0&=

7| E1eES sl Vst g5, HolH 24

NJ
_

A
o] Y= E ot Oof ZeRiELICt Sol, 7aHE 2t
MEY Is58 THAAH AZAETR QEE &2

IS 22|50, *LightMix modular assayol| 2|
f

ot=[0] e, gs0| 7idE LaelE2 PCR A

A
7
S

L

A CO[E{Of|A Cagts As22 2510 219
A

AE == PNy

=2 IT MY

N
N
>
™ mo 40

il P
i

NECREE

L 23 4TS 3

= )

= oy, 0|0} “@2|

s S U Y

20| 0|72 3

5t 0|2 ot

%3l 228t A

A8 74442 O

Sojict. B

9 0j%, o2

Aage Mg

8 k2l Alofat 2 A5 Hstol 2213 QUCH Light:

2t0] Agtst 23t

AN
Cycler PROE ¢719} A 28 7Ho| Y&
S AHlasto2M 0|2{st =& H

.l
CFO AIZel 7121 € 2= WEHCh

2025 28 25Y stH2RRICHe ettt =29
Lightcycler Pro E%2t A|QJA 2| (James Lee)=
‘ot 2| F|Oft 2R} RITHE AL 7|=1t Lightey-
cler ProQ| HEHAVI Z2 ME It E A2 4
ZI5tH, 0740 Gk A2 O|EES J|Cistt 1

7T S L EY.

KSGD NEWS FORUM | Technology Trend 13



[am)]
Z
L
(a4
-
>
3
—
o
P
L
O
LU
—

O™ LightCycler Pro2|

LT}

7|Che

oc

S

&)

i
5

14 Technology Trend | e 2#4XICH XPA|CH A A|ZH



VOL.29 | MARCH, 2025

* = AS2 HQ=07|Y, 218

1. Lightcycler Pro user guide

LightCycler 2.0 2|2| 41 12-1115%, LightCycler 480l #|2| 4~¢1 07-1116=, LightCycler Pro 96, LightCycler Pro 384
22| 4291 24-430%, Digital LightCycler Analyzer 2| 491 24-257%




n

ox T

BRCA2

-
1
.

BRCA2

b

Site-saturation mutagenesis
library construction

E BRCA2? A2} HO|9| 7|52 EX mjetn} 2l

40l 2771 E2EULE 0| ==20|M= BRCAZ

]
4%
stofcstmE el A

¥ o T
‘3 ’ —3 'y 1n-sorted HAP1 cells
- — S \

Cas9-sgRNA construction s‘ gﬁ* B

Y

T

M
Cell survival

i
D14 =———> !._

QX2 £ pathogenic missense $10|7t &2 &t

M= DNA Z2¢ =0|21(DNA-binding domain,

DBD)Q! A&15HEE 268 ALO|O|A] Sf4det 4~
C

o

FAA 7|0 (single nucleotide vari-
ant, SNV)E& 435U CL 0| 2lalf 217k b
| HAP1 M|ZO]| CRISPR-Cas9 7|¥F knock-in en-
dogeneous targeting F| HAT |52 ALE3M

OO, nonsense®t silent HO|Z AT 22 ot

DBD (amino acids 2481-3186)

-—

BRCA2 RHZI2| DBD 9| 2= SNVO| CHSH Saturation genomic editing (SGE)

multiplex assay of variant effect (MAVE) &8 7H2. A, SGE A &9| CiA2 BRCA2 DBD Q| 2t e al ol
10bp0|0, A&4Qt AED5E= £ I FH2Z L0 & 14719 FH S EfANL = & B. SGE fIAE22] 71
AN 758 2= SNVE E&tsl= SNV 2t0[E2{2|E 10| !

1
1 1
1 1
1 1
|} 1
f Helical domain " OB1 y 0B2 (amino acids 2808-3049) . 0B3 » !
H 0 ; ¥ (@amino acids TowSIEREREGIds (amino acids H
! (o EEEDEIS ) 2670-2803) 2353_2961) 3055-3184) i
Eilam T mis
IE15 Et6 E17 E18 E19 E20 E21 E22 E23 E24 E25 E26 |
Ty VRN VY v OV N vV |
PXY % XX £ X
Variant functional
assively parallel sequencing score and prediction ACMG-AMP classification
[ Canonical spiice .
Intronic
— -
5 2
u k|
Stk O o
215 AEEO
o
2 2zt e

A25h= Cas9-sgRNA constructet S71 HAP1 LBHA| A|ZZof|

(=1

T = 5UM(D5)2F 1428M(D14) gDNAS ZFE510] EIZ JAE SESILL EFI gDNA A|ZAES flol BIREE & 2&

SNV9| functional score A4S 2
AMP 70| =2t210]| 9| 7510 7|2

3l SNV &= 2fQI5t3) BESet. oY MAVE 7|s8AL 2 CHE 2E 7[Ee2 ACMG-

ol & H0IE A

H =5
=5t

16 Notable Research | Functional evaluation and clinical classification of BRCA2variants



= E02 AZsIY

OM, Loss-of function missense H0|&

= HEY7H0ls YL Hado| 2l

I Canonical splice

Number of variants

Raw functional score

» Canonical splice

1 ClinvVare| pathogenic}t benign 0|2} ho-
mology-directed repair (HDR) functional assay
SLICH 69607 &
7ie| t0]29| pathogenicityS VarCall Bayesian
modelE 7[8t2 2 77} 71| 12|2 LH0{ BiESt

6959

ali=
7t

%

BRCAZ2 *H0|2 ACMG-AMP, ClinGen 7t0|=2t

* Intronic

olof w2t 225t A2}, 91%7t pathogenic, likely
pathogenic &2 benign, likely benignez &5
ASLICE Ol2fst H0|9| 2F= &% BRCAZ &+
AR H0|E 712 AtEel o4 2| & M5k=

o 282 4 US HYUC

=2 Ad

Functional analysis of variant effects

AlZ(DO, D5, D14)e] HO| HIE= A 2|

o OHH| Bi0| 2|= 40| HIZ2 AlU5HeH,

b 1,250 +
I Canonical splice

@ 1.000 4 M Intronic
€ B Missense
g [ Silent
S 750 - M Nonsense
ks
& 500 -
E
Z 250 A

0 o

-1.0 -05 0 0.5
Model-based functional score

* Missense ¢ Silent ¢ Nonsense

Functional score

E19

-

o
x
£

E21 E22 E23 E24 E25N E25C|| E26

R
o

T .
=

-

3

¥
=

Percentage

71| 02| 2. E. 147 Ef2A

|2 2.

@ o || (2] [l 0 (=] © [v) [\ ~ © olle 5 ~ ['e} o 0 ~ 0 o o - @ <
g o|IR 8|l o Rl ] 38 8|3 =8 2|8 SIIE 88 2118 5|8 388
3 SN 2| & IR o a8 3|8 =8 3|3 3|5 38 ol 22 L83
8 S5 Glle 318 3 3lIR IS SR 2R 2R IR 2|13 3113 3|88
8 318 3|8 818 8 3|5 5|5 5|5 S5 5|5 55 3118 3|8 3188
& Q& Q1|8 IR aQ Q& Q& Q1K IR RS Q& IR RS QSS
8 3|8 S8 S8 B 3|8 S| 3|8 8|8 B S8 B 8|8 S8
GRCh38 genomic coordinate
Nonsense
33 27 18 20 36 20 ﬁ 38 20 19 17 i
Canonical splice
12 12 6 12 12 12 12 12 12 6 6 6
N BE =5
) Moderate
Q Missense )
(o] Supporting
ksl 413 370 395 320 314 257 440 336 301 265 267 135 us
c
8 [ |
- . 1< u BSupporting
~ I & Intronic B Byjogerate
[Te] (3]
? 5 8 3 9 Strong
[S B> BN To B o}
~ < 0o
s s £ Silent
=R -dl
= = [0) -
§ 8 2 5 o
—_ -oE ] n 2
2 - % (_8 [e} E16 E17 E18N E19 E20 E21 E22 E23 E24 E25N E25C E26
s € 2 Exon
o
=
<
(]
. . . -
BRCAZ2 SNV2| functional annotation. A. 69597 SNV2| raw functional score £ B
G 5 1 AN o . [=] o =
VarCall 2&0f o|5 2% funct|onal score &I, C. 2 AL0fM 0] 7 & functional score 2. D. #0| 7 & 7742

KSGD NEWS FORUM | Notable Research 17



log2-transformed fold change (LFC) Zt2 raw
functional scoreZ A+E35}1, VarCall 2201 2f5H
ZYE AUS LASLICE E£3F ACMG-AMP 70|
£2}219] ClinGen-specified Bayesian interpre-
tationE BIE 22 510 PS3/BS3 &M +=&& 77t
A2 W=AELCE pathogenic strong (P, ),
P P , benign strong (B

moderate’  supporting” B
B, pporing: VUS. VarCall 222 Clinvar0| S
2£1206719] pathogenic 210]2t 3357H2| be-
nign H10|2 AS3SIRCH, T HOo|E2 2|46
BRCA1/2 VCEPL} 2|A 271 0|42l ClinGen-2l
S AAOIM SE8 Ho|E=2 MEstAEU T
S 2A2 nonsense?} silent B10|S XL &H5H0]
99% Ol&tel 2IZdEet E0|=8 By, Clin-
Vare| missense #0|2t Cle2 2 oF A2 94%2|

ULEL} 95%2| E0|=5 EUS LI £t 417

strong) ’ mod-

erate’

--—

712 missense 210|Z HDR functional assay= &
St A2t H|WSHH 93%2| BIZELR 95%2]
E0|=E E¥SLIC HDR A0 O] 4AH0| U
= missense #0] 11271 & 771(5.8%)7t BRCA2
MAVEO| A benign 22 25|10, HDROA 7|
sHo= H4Ql missense #0| 29571 & 147
(4.8%)7t MAVEOIM pathogenicR2 25|
LT}

BRCA2 MAVE Zit= M|IZ 7|8 HDR assay?t =
2 FAMEE EF2B{(P=1.6 x 10™?), class4-5 (
Jlsdoz HIZM) class3 (2EEHE EHA
o2 FAESt(P=4.8 x 107), olaparib PART in-
hibitor response assaydilM =ZEl class1-2 (7|

SaoR HA) W0 T3 TEE 4 UABLICH

(P=2.0 x 107"). 8t MAVE Zat= dl&159}
172| targeted prime-editing study CH4t ©HO|
Z non-functionalt functional (P=3.4 x 10%)
2 uncertain (P=1.3 x 10°) HO|E & F=5I%
S0, small embryonic stem cell complemen-
tation assay2| non-functionalt functional &
Ol(P=1.1 x 10%) YA| EfXoz JL2S £~ QI
ALLICH Ch2o2 MAVE 212 in silico 0=
2t B| 15t S wf Align-GVGD 2ZI9| class65
(likely non-functional) 7t&|12|9| Z< o A
O] QITE(41%)2t =2 S0I=(91%)E B
o0, AlphaMissense deep-learning model &
Al likely pathogenic score (>0.564)5 7|&2
2 3= O S dEo| YULE(74%)2 E0|=
(84%)2 EJELICH A ClinGen BRCAT1/2
VCEPOIM BRCAT1/2 #0| curations ?IsH AR
=2l BayesDel O S22 2} H|WotH S7H 9|
UUE(73%)2t E0|=(83%)5 EAELICE 70
7He| ClinVar &% missense H0|E 2= 5}
H BRCA2 MAVE, AlphaMissense, BayesDel 2
& AUC 210] 0.96 O|+f0|Lf, HDRZ &}QIEl B0|
£ a2 st BRCA2 MAVE 2£(0.98)0| Al-
phaMissense (0.93)0|L} BayesDel (0.86)EC}
L2 AHS BSLIC

= L=

ClinGen BRCA1/2VCEP &A= E4AAS
A3t =, 0|5 MAVE SNVOf| HE3H =t
&LICH ACMG-AMP 710|=2}219| PS3/BS3 2
HolM P, 2tB, 22| +4 52 -48E 20

strong strong —
SH = 59 HA
M Pmoderategl- BmoderateL +2 =22 -2 o, PsuDDOrtinQ
o SO0 © HdsHA
Bl- Bsupporting: +1 e -1 7&-!'5 ‘|_0:I aﬂEL‘l L_‘I'. 7—|}- tﬂ

18 Notable Research | Functional evaluation and clinical classification of BRCA2variants



0.008 M Psrong 4.8 x 107
PModerate
1.6 x 1072 0.002 Psupporting 2.0x 107" 1
0.5 - VusS 0.5

- BSupporting

-1.0

15— 1577
N S LS AN S
//\‘1' //q‘} \(\/’\ \(\//‘b " o \(\/
\\ \
'5\ q}\ &(\ bf:) \\"L %‘b
& & 9 &
(\é (\é o‘(\ N \'be’ \O\
SR AP O © &
QO NS OQ‘ & & X
D S o\'Z’Q & O
e
1.0
0.8
> 0.6 4 ]
2 —— Function model AUC: 0.977
2 —— AlphaMissense AUC: 0.974
® 04+ BayesDel AUC: 0.96
0.2
0 -
T T T T T T
0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

BRCA2 MAVE Z2te} functional assay & in silico 0|&2f2| H|w
MAVES} & in silico 0f|&Zt2| AUC B|1, F. HDR assay= &9

Ol= 104 0|4¢! A2 pathogenic (P), 6 ~ 982
likely pathogenic (LP), -1 ~ 58 VUS, -6 ~ -2
A2 likely benign (LB), -7& O|5t=
oz ZFoIUSLICE MA| SNV S 5566707} B/
B2 EF&UL, 78570H= P/LP, 6087f= VUS
2 F2L[AELICEH Nonsense #H0| & 37H= LP
2, 3397l P2 2FE[U2M, 4583702 mis-
sense H0| & 26171= P/LP, 378671= B/LB, Lt

benign (B)

. o o =t
v T

Functional score
L s
o [$)]
| 1
— _ ud
Functional score
&
(4]
1
|.___
—

c d
1.3x10° 0.79
1 1
3.4x107° 0.41 1.1x10™ 1
0.5+ 0.5
o 07 -[ i % o 04 T
Q Q
(8] [$]
2] (2]
S 05 ! g 05
S S
[$] [$)
S =rm 5 ]
L 1.0+ L 1.0
AL B e
& £ RIS
7 7 7 Q
RSN ¢ &‘ @
& & > & & g
O O & o «©O &
X 60 o@ X X &
N Q\,o D & ((\,o &
Y S
f
1.0
0.8
> 0.6
2 —— Function model AUC: 0.976
@ —— AlphaMissense AUC: 0.925
® 04 r BayesDel AUC: 0.861
0.2 4
I
0 -
T T T T T T
0 0.2 0.4 0.6 0.8 1.0

1 — Specificity

A-D. HDR assay2t2| H|ul, E. Clinvar #0]0j| C{st

0% ﬁoloﬂ Chat MAVER} & in silico 01|5.EIOI AUC B|w.

'317\| 536717t VUSZ 2F=|AEULCE P/LPZ &

El missense H0|E2 w2 FYUL Aot &
EdOI AAD(OR =6.96, 95% Cl = 4.77-10.56),
B/LBZ &FE! missense HO|=2 YUY 2 S
71t HEE|Of UR| AUSHTH(OR=0.77, 95%
C1=0.70-0.83).
H0| £ 2371l= LPZ 105 P2 22 E|U&LICt

1387l2] canonical splice site

KSGD NEWS FORUM | Notable Research 19



NOTABLE RESEARCH

a MAVE ACMG
— B 9 .
S o vy 3 Benign: 91
21 B
c Q
S ] PModsrate 2
swong 119
Bsuong 434
o
c Bitoderate 18
[e] 'Supporting 8
..E 22
- PSupponing 15
o™ 50 LB: 5,475
ong
Bsmg 3,661
(0]
(%)
C
[0)
]
@
=
BModera\e 166
BSupponing 52
VUS 93 v
Pouwporng 34 US: 608
PModsrate 75
Psmg 502
[0
g PSupponing 1
8 Moderate 2
g Psmg 339
P4
Bsm"g 1,326
- LP: 326
C
o
U) PModsvats

Moderate

Pathogenic: 459

Strong

BRCA2 SNVO| A2 £2.

[References]
1. Functional evaluation and clinical classification of BRCAZ variants. Nature. 2025;638(8050):528-537.

20 Notable Research | Functional evaluation and clinical classification of BRCA2 variants



VOL.29 | MARCH, 2025

KSGD NEWS FORUM







Al 2025-1006 =

5 98Hs] 1A

st A gEE

o83 A A4z oA

kiy

9
CELEEARSES Aoy

2025\ 1¢¥ 23Y

8|S 22 IU/=A

2 ot

=o 4o §
== 9= 3

ol
—

M|E
o}

J|J
o}

for

o
O

Off ZAI=2|H,

ol
i

oLl

Ut

= AlAl

Z70|2t2 A&

[s13
=

12M 2l4S 5159

Chx

brd 20| CHE

z|C
—_ —

KSGD NEWS FORUM | &



YN

GENE

-

Source: 201333} HfX 207t 259] F8f L5t I Xk, 2t FEH

24 Gene i



VOL.29 | MARCH, 2025

Single cell analysis: one cell at a time
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CHetreats] 20254 M|44X} LSt otS| ShELHE| 513 ~ 514 BHEHZ | G2t

CHetalo|d =t 2025 CHEHA &0 =22 28Xt & 6/26 ~ 6/27 HESH

= . The 34th International KOGO Annual -

St XIS = NIECHE T HEAHHMMIE

|_E — 1|_I2| Conference 9/4 9/6 ﬂo H—|J-|— -"OI_I_I_I_ -I

American College of

Medical Genetics and 2025 ACMG Annual Clinical Genetics Meeting | 3/18 ~ 3/22 Los Angeles, USA

Genomics (ACMG)

European Society of Human| ey~ 5455 Hy brid Conference 5/24 ~ 5/27 Milan, Ital

Genentics (ESHG) y Ay

American Society of Clinical . .

Oncology (ASCO) ASCO Annual meeting 2025 5/30 ~ 6/3 Chicago, USA

The American Society of : N

Human Genetics (ASHG) ASHG Annual meeting 2025 10/14 ~10/18 Boston, USA

European Society For ESMO Congress 2025 10/17 ~ 10/21 Berlin, German

Medical Oncology (ESMO) 9 ' y

Association for Molecular .

Pathology (AMP) AMP 2025 Annual Meeting & Expo 11/11 ~11/15 Boston, USA

American Society of 67TH ASH ANNUAL MEETING AND 12/6 ~ 12/9 Orlando, USA

Hematology (ASH)
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Seoul Clinical Laboratories

MEolatetH s #

cobas 5800/6800/8800 system, AVENIO Edge system, navify Mutation Profiler

AQIA WA DEQ 24| TITIAIEE SLIHQIOZ M 19904 2|20 EXPI|HOZ AZE|QUOH St A
o X% 52 ZAtsto] FEo| Z=I|UA, o, ZITh X2 Y DLIER-S I3 HAFCI ®ED MH|AS St
QULCE ZISHHAAAIA S (Core Lab & Point of care Solutions), 2XFEITFAIE S (Molecular Lab), ZEIFICHAIE
(Pathology Lab), 24t 9| AAH X[ AL (Clinical Decision Support), 2= 22| A2 £ (Diabetes Care)2| 574
AMLREE AHE|0] JOH 24TITHS HEl Sl A I 2 M E HIQZITA AR WHIISHRO| K18 2
M717| LA E2 HRAS HE ZALE 7|72t HYEFT| S SXIX7L HA|7]0] 0| 2= HHL(S HE ZEE
2|RE HAFT YCH FLl= 22 M HILITITHIVD)FAIS| MF7|i0|CH 20198 S2tRE 7|Hte| AAZAH X2
Gi|o|E{ Z2HE u|H|Tto| £HE = (Navify Tumor Board)S ZAISHH CI X2 RAH| | FHof| 24 TIEHCL 9,
ERTICE 24N e X8 Sl /Hole| A, =X EM S TIThl A& X|2HS MEE 4 U= E 2kt
ot | 2T DEE 93t WEOZACHE 2HT O R FO| Q179 40| S SMAIZ = USS Lot QUCH otk ot
FEHFTICH2 OHZ 2|7 0{210] 7| X ATV |ThE], A2 38 oks Sot 2L MASE 0210 X| 2, mStch ots X|
8, Aot 2t X[ So| RESHALL|SH 252 Solf 7| P2l Ale| & MU S Choty| fls 2ot ULt oflo|2F
Al(Aon Hewitt)0| &%t $t= £| 10| X% (Best Employer in Korea)’ 242 2015, 20164, 20174 33| A4
2 AHOMH 201954, 20201E0|= Great Place To Work Institute =2t ‘CietaI= 2s}7| Z2 100CH7 |2 0f] A
QACH HCEXEMISH E 2 = SH|0|X| www.roche-diagnostics.co.kroil A 2HIg 2~ QICt,

TIE/E2 HAL

1983 LK 2| = ZHAF HE7| 2o 2 MBIE SCLHTHEQ! MEo|RttH1A) 2 ARl HE Rta|A|AHTE SAl
HOI AL ZZ M A TQIS Eaf| MAIE £Z0| AN | 2O 2 X2 |0HZIHCH 199218 PCR 2A1E Tt 9l 244 2H = A
B DA AR =Rl H| Rl 1998 =LH |22 MIAIX F - 2t2|7|2t2] CAP(College of American Pathologists)
EHE 152 &S3 = wixiiIX| ZAe] E ehakS 2foH XX el LS 0|0JKATH S| OFA|OF A|CH RES S A AR
S HIRSY SCL2 Aty - TIThH - ZRIRICH DTHHA - S22 M 5 127 ZAHE A0 40004 Z2f 2| M |
£ 50l 4,00001 7§ HAL =S AlRHE 4= QU= HIAF QI HAA|ARIS T H3UCE ot OFL|2E SCLE HAtM b=
T2 7|ESNE, Q277 QLA HHE § HFMES PHH H7|E2 A2tk ZotE 2o MR FEE
LEet ME AT0IHS A EXIAA A HARH WL 2 S2, A&ARXY, QIS 230l 0|27|7HX] SCL
AT7|£3 ghatol st QICk SCLE =LiatotL|at Q2H 7|2H MotR o1 - 24 =S HIEf O 2 dfie| 2|2 7|
2t SZHAIE F=otof ZEE it ex|ol| = 7|ofstn AC.

. CHERZ
ThermoFisher i
SCIENTIFIC -
MEI| MALO|HE[Z #
. CHERZ
illumina [t o S|AMATN
:9 C}2 drolQuicit
Dow BIOMEDICA
Ct2HI0|QM|C|7} & Y2D|LLF[0t A
. CHERIZ
Element N
Biosciences o BlARAIN

aAnE T

Distributed by Xpert HGen

AATHH #

lon TorrentTMIonS5XL(XMICH 7| B E2447], NGS), CytoScan® Dx (00| 2 2042{[0], CMA)

MET| A AO|IE|E! (ThermoFisher Scientific)2 T M| 5004 7 =7F, 2F 120,000F 2| 2§ S3H &HH & 0
$3802] 01412 S48t AAIEI0! aHst slARlLICE MBI ALO|IE|TIS THS0| MAS T 21Zstn,
o1, QRSP BHS 4 QIS S SECHe AREE JHA| T, W THel Hof oI £, SESHEA Chi| o, R} gt

= X,
70 BL ol N, M ALY ehefol| F{ot QlELICh

N

H|QIZIEHE ©| 27|7] & Next Generation Sequencing System

At lllumina, our goal is to apply innovative technologies to the analysis of genetic variation and function,
making studies possible that were not even imaginable just a few years ago. It is mission critical for us
to deliver innovative, flexible, and scalable solutions to meet the needs of our customers. As a global
company that places high value on collaborative interactions, rapid delivery of solutions, and providing
the highest level of quality, we strive to meet this challenge. lllumina innovative sequencing and array
technologies are fueling groundbreaking advancements in life science research, translational and
consumer genomics, and molecular diagnostics.

NGS System & Library Prep Solutions

AAHHI(F) = 2022' A0l Mo M S 7|XExH Tl S|ALZ, CHAZE MEHZ e A FH| Y A2k 35 X[
o Bl E HIEOR HOt HAIXQ £2MI HEES L2t 3Fotaxt Lch AAHHES Jumpcode
Genomics, Element Biosciences, Watchmaker Genomics2| 24! CHZ| & IL|Ct.
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HIQAEIE| 2 717]|(NGS)

FEridse ot 2 Ed Het HALS 2let 2R TITHMES 7HE ) MZSh= S| AFRILICE FQ 2H A= NGS (Next
Generation Sequencing) 2412 7|8tQ 2 ot & ZITHHIES HYSH= AJLICH EX AL SRl 74 24
£ Tsto] S0l EL B Bl 7| ZICH 2ol M A K XEEDQE Pt USLICL FHoRE
et SHHoIM ALSE7|of| Mgtet 2| 1 ~FO| HIES JHLstL, 24| iRl JHEW KRS 71soHA| 67| et HE S
AAoi|A MSst= e SR E Bt

7|ERC}/ 2InpXt (AZ Alliance product)

MSDE 18911 M| 0[2} 13014 0| A T M|A| AFHE 2| &f0f] 20| Qs HSHE BHET| 2ol &4l 2| whAlS Tt
off 2 AT S419| HH0| 2 M|FS|ALRE Of ZAZ e MlAHS BHEO] 7t QUGLICE ST SAO| HIO| MAS|AFZ A 2F
THIVH ol EatE ZEst ZETE MR SEXE S TS eshs Fete| ofwtnt X| 2 S 9{sf £MS Chstn
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BRCAaccuTest™PLUS / HEMEaccuTest™ / ONCOaccuPanel™ / HLAaccuTest™ / NGeneAnalySys™

NGS HEEITH M| AHHO| = BT 7|21HT 7| & 2efe SSt T EAE X2 Il - o 2T
JlEg Mxots 2RY FLZ At 7| HLCh APHIH0| 2= 2017E =LA £|ENGS 7|8 G U &l

Aot HUTICHIE MBS ASIOR Holg), TR, S|QHTL, TN YUNCHE S CHYD IE
EES2|QE HOHD YSLICL 3t AL YUHAOIA Wlst RHA HIOIES Betstn 2442 2

Mol 2 UEE BM AT EL0|S 48kl B2 e MSota AELICH FHetot 87|, §uet A5 3 13t &
7lE S St YYH R dS AEGIAH, [ 42| L= MH|AES 2fal TITHRIZ 1 HAL MH| A 2 E A D
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KAPA HyperCap DS NHL Panel

A research solution for highly sensitive detection
and longitudinal analysis of ctDNA in NHL samples

The KAPA HyperCap Design Share (DS) non-Hodgkin lymphoma (NHL) Panel is a research solution that
covers single nucleotide variants (SNVs) in coding and/or untranslated regions of 383 genes, plus additional
intergenic regions for a total capture size of 341 Kb. These genomic regions are enriched in genomic
alterations associated with NHL. This panel can be used in combination with the KAPA HyperCap workflow'
and open-source KAPA bioinformatics analysis for longitudinal detection of circulating tumor DNA (ctDNA).>

Unique panel design proven in a large pivotal study

Leverage a panel that is based on years of rigorous research and panel design that was used with
research samples from the POLARIX study to validate ctDNA as a prognostic biomarker®

* Take advantage of over a decade of R&D by Roche scientists and academic researchers’
* Advance your research with panel content that has been used to analyze over 1000 samples®
* Unlock insights from a panel with strong proof of principle data'?

Simplified and reliable NHL research workflows

Utilize robust and streamlined KAPA workflows with the new KAPA HyperCap DS NHL panel and
customizable open-source bioinformatics analysis

* Leverage the robust KAPA HyperCap workflows®
* Easily customize an open-source analysis pipeline to better meet your needs?
* Scale up by using an automation-friendly workflow

High sequencing Confident variant Highly sensitive minimal residual

quality calling disease (MRD) analysis
PUb“She.d by: . 1. Bermejo C, Agarwal P, Chien R et al. The KAPA HyperCap Design Share NHL Panel enables highly sensitive, longitudinal
Roche Diagnostics Korea CO., Ltd. detection of non-Hodgkin lymphoma circulating tumor DNA. Roche white paper. MC-11981.

g gkin lymp g pap
4F Seokyu ng Bldg. 22 2. Chien, R. KAPA bioinformatics analysis for longitudinal detection of circulating tumor DNA. Roche white paper. MC--12095.
Teh 108-gil. G ’ ~ 3. Herrera et al. Risk Profiling of Patients with Previously Untreated Diffuse Large B-Cell Lymphoma (DLBCL) By Measuring
eneranro git, bangnam-gu Circulating Tumor DNA (ctDNA): Results from the POLARIX Study. Blood 2022; 140 (supplement 1): 1297 - 1300. doi: https:|

Seoul 06174, Korea doi.org/10.1182/blood-2022-157589.
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iontorrent

Sharpen your focus with lon Torrent
next-generation sequencing solutions

Unlike other next-generation sequencing (NGS) approaches, lon Torrent™ NGS solutions
enable the speed, scalability, and precision you need to spend more time finding answers
and less time looking for them.

Whether you want to leverage the full breadth of our application portfolio or need to get up
and running quickly with minimal training and resources, we have an NGS system that fits
your needs.

lon Torrent NGS systems

Genexus System lon GeneStudio S5 System
Specimen to report in as little as a single day Scalable, targeted NGS to
with a hands-off, automated workflow* support small and large projects

The lon Torrent™ Genexus™ System** is the first The lon GeneStudio™ S5 System combined with the
turnkey NGS solution that automates the lon Chef™ System is a scalable, targeted NGS workhorse
specimen-to-report workflow and delivers results with wide application breadth and throughput capability,
in as little as a single day with just two user touchpoints.” and the ultimate in customization flexibility.

Ordering information

Product (oF- 1 \' [
Genexus Integrated Sequencer A45727
Genexus Purification System A48148
lon GeneStudio S5 System A38194
lon GeneStudio S5 Plus System A38195
lon GeneStudio S5 Prime System A38196
lon Chef System 4484177

* Specimen-to-report workflow will be available after the lon Torrent™ Genexus™ Purification System is released for sale in 2021.
**The Genexus System comprises the lon Torrent™ Genexus™ Integrated Sequencer and the Genexus Purification System.

ThermoFisher
Find out more at thermofisher.com/iontorrent SCIENTIFIC

For Research Use Only. Not for use in diagnostic procedures. © 2021 Thermo Fisher Scientific Inc. All rights reserved. All trademarks
are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. COL016919 0821



lHlumina
Cell-Free DNA
Prep with
Enrichment

Fast, flexible solution for
detecting low-abundance
mutations in cfDNA

« Detect rare variants with allele frequencies as low as
0.2% from only 20 ng cfDNA extracted from plasma

« Prepare sequencing-ready libraries from user-supplied
panels in ~8.5-9.5 hours with 2.5-3 hours hands-on time

» Analyze data and call variants with high analytical
sensitivity using DRAGEN™ secondary analysis

« Enable user-defined interpretation and research report
generation with lllumina Connected Insights

SCAN ME

Scan the QR code for full details.

illumina

For Research Use Only. Not for use in diagnostic procedures.
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