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Overview

Digital PCR (dPCR) has been in the spotlight as a technology capable of sensitive and
accurate quantitative analysis compared to conventional real-time PCR (gPCR). dPCR is

utilized in the analysis of gene and cell therapy products as well as biomarker analysis.

On the other hand, dPCR has technical disadvantages, such as a narrower quantitative
range compared to gPCR. To effectively deploy both platforms, it is essential to

understand the characteristics and select the appropriate method based on the intended use.

In this discussion group, we are focusing on the use of dPCR in the field of bioanalysis. We
will show the instrumental characteristics of dPCR related to bioanalysis and provide
recommendations on the appropriate use of dPCR and gPCR according to their purposes. We
will make practical suggestions to overcome the disadvantages of dPCR as well. Additionally,
we will address common experimental questions related to both dPCR and gPCR, as well as

practical examples related to the bioanalytical method validation.

Through this presentation, we aim to promote the effective use of dPCR in the field of

bioanalysis.
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IRWNEWSEIZZ o 2h, BENRZ—XICRIDVTULRWVWIEEMEE X SN,
EESNDFIFABENDOAERE. ERCFHALTND EWVWDSEIEE ERKRICELTE
& - fEEEMD/N\AATFUS X, BLEFRIRFI TEHEDHSNTL
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DGHN—49-7>45—b ; dPCROIEEF

210dllc

i5E (FFfE

QliCcTEEZFZIdFEMES CdPCRZE> TULVRWEEIE UEAICIRE

Q4.

FULIPCROFAICE>TVWEVWEBRIZFETTH ?

DRAZRPNIC S LRREN [ [ [ | | ||

s o+, &5, 5>=>7325 IR
Sty [ [ | [ | [

e | | ||

BEMICT Y2 LPCROF S+ ZABEE RHETLEL
BATACEREBIFREF-TUWTEAI VI ERHSSTVS

E0fth

Z

g

U7 ILF A LAPCRTEED TVDENWDSEIZERIL-T v hDEEZIEH T DLENE M DT,

66.7%
33.3%
66.7%
33.3%
0.0%
0.0%

0.0%

A& (CDVWTIZdPCRIWBATH D 5EZEIEL THRT DEEHDEEASN. KADGICLD

REGZO—BCIRDIIEZED, EOLDITERLTEHEIPCRMY 7)LF 1 APCRDRA)L—
v MMIBBD Z EFIRNTzS. ENLSNOE TAPCRZ KD DIEHAN D DINENNEE L712D,
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dPCR&GPCRODLEE:

“a

FIFIPCR (APCR) OO0 qPCR 5 gty
H> 7)) C— &£ iz | | 4
Fozaziipmss @OO®O PCR@iE""I]E'% 7L Qll} e
PCRoEEZT> R OOQO®@ || 2o CE 2ol 3 piiatobe
T2 hTEZS-L, ST 1S3 RIS EmE}E@E’? L((—Ljf & J ,/ S
IN—Fa1 23>0 F{%@/Sj?if//a . if@/\ihf\ﬂ"l’/jg LEX — E
> NTBFE. (EREER Rl || EAD Y R SFE. g 5
ADZHID. Threshold(CiZ UTe & =B 7)LE (Ct,Cqzs) %
~ dcR  gPCR
o
Q
ET=L>> AN © s
w o~o Lo
rarE ©) O
PeRIEEORA 0 s
Z2I)IL—Twv A~QO ©
Sk 2 e

w
N
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EETTTN

dPCR

IN=F 12 3>RS A LI =T MIDELENDITD, F—
gy hOBEIGRTYV 2 DMICED. COREDE LML/ —F1>3>
BENRZSTAITIN\—FT 123282 NnT> b ECKDIEHESEN
oJge. AREGRHIAE.

qPCR

U7 )ILF A LAPCROENE (Ct/CafE) EOE—HZzERSEDIL
MTERRWES, REBFZAHVVRTNEENEEN TSRV, F4EH
FINAE,

ELWDTFTDIRA > b
SRR DFIENZH U WLWDNEXIEEZE UV V5E, dPCRIGFEH.
BESNDFAZEIEMRNADEEZ. & DDITMIRNADESE
IRE,
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EEL>>

dPCR

H—0v hDI\—F a0 >3 > A\OBmHEENT D (£/\—F1>3>
(CA—Tw MDD D) EFEEARRECIRD. COlHE=L>2F
Ly (E<THL104~1058) .

qPCR
Ct/CqfEN'§I15~35M&EH T(ICt/CalE L JE—EHNRF(CHET D
Jzsb, TFEL 2LV (¥9220F5 = $910748) .

EVWRFDRAL > b

BESNDIE—HNLVER FICREIE—HA) (CRMFE
(FGPCROGMFIRERZUC UK TRWEHER]. BESND
FABESEARNDMERER (RAVHERE - IFRNEBIVET) L.
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oV =
TSAVAVA

dPCR

WNRIN—F 2 a> I —TY hMepiiddiesd, )\—F0>3>
RIC(EDEDET—T Y RDOFHFNEEND. PCRIAEW/\W OIS
ROE ERBDRMYNDIFEIAHFN MW ERERTENBgE. £,
TEE2ENPCRIEZEDHERZ(FICK< WS, RIHERANDODY>T)LDA1 >
Tyw hEZIEDOITCENTSE, EZRS CENTES.

qPCR
ASRRISR((CZEDRMMZEFHFEIAD Tz, PCRIAEYW/\WITS
> RBEUDT <, dPCRICLENRNTRE(ZESD. F£/z, PCREAEHNTE
SECEENREEZREFE TS, RIERANDTH>TI)IL1>2Tv b=
(CHIENSD D, REZRS ZEFEUL).

EWDFDIRA > b
REZVEET DT —ATIIAPCRIMER. BENDFHRBZHEI,
WMEELT - L7EEDRL - EE.
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g

[ CEITHERR

—i%EY (CqPCRICLERNTAPCROIGHRENR KW EFRIEEN DAY, &
HICKDTHTIEESRVGEEDDIEHEFRE SN,

REXR e U CIEIE T SN ZE(CEFN OO
Dima. dPCRIFGPCRENDEAE LK RET DL OD®O®®
W TED,

NEFE/IN—FT 4 >3 > [CEFNDIREBHIET
HD. #E U THEIRY DEEOFEZRIFIC <L)
Jesb, ECLV7EEBRHIREDIT TIUT—23>
WERE=ND,
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—75. AL TIEIET BRI Z2ICE TN dmRQD
SR CHBNT. O <IMBOREHRERLE TS E S

LD EIRTI(IdPCR EQPCRICREE CTARE (TR, Q%%%
=iz U. CNdRIEDY > J)LZ2BEWEIHEE TS
N, PCREIAZEZS|FIC<KUL\MPCRIFH>T)LE(ICK # ) GPCR

DIREZIRIT DRIMHKRE 0N,
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apall - DAanNe

EEL 2 EREOHAZBHELET DT —X

DAREHE (CH T DRMODIFR R (SMEFIRBR - EJEfER) |, FRhETi
RELCHNT, KDBRELDITEZRWCIRIZEEIT D EERmMD
iz EU<RI LTEELERD.

EKIR(C2020F(CFDANSFEH =N TLYBGuidance for Industry  Long
Term Follow-Up After Administration of Human Gene Therapy Products
Tl&, EARADHEBR(CH T DDMDFFREZER I DCHIC, BHETREZ
<50 copies/ug genomic DNAIC T DL SK&HTULB.

Im.jp

details of such preclinical studies, please refer to section IV.B of this document.
Specifically, we recommend the polymerase chain reaction (PCR) assay for
determining vector persistence in biodistribution studies. Following
administration of the product, persistence is indicated by detectable levels of GT
product sequences above the threshold level (<50 copies/ Hg genomic DNA) of
the PCR assay, and absence of an apparent downward trend over several time

b 1.7 2 hrenioof "
rl') I!‘/‘ff)g.“.ﬁl?(jl'l}’h-r.\\‘l."r.'}r"{

f~ § 4
NIl

CDERIKE(FGPCRICB VT (FRE R —ANE <, T4 )LPCROFIA
WEFND. —75, ZRVEEEIFZRRBOET I ARSI HERER(CH L)
TlF, TZHILPCROEEL > ZDIRE N EMETRD.
EDOLDR7ZTOA—FNHDIEEINM?
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PHWNEEL > SADML

A= 3>A Stepwise assay format

USSR TEDIZHDAIEZEMT D

BESNDT—X  REEBEDOHEEMEV (ZBY)EORYIORER. FIH

SIUER)
nd (NOXRF)

(@ OE—HDEESD
BUARDS — % (B U@t
RS TIREROIBERES & (CR

~

AP0 —B=REED

N LEl

(¢ ® AKHIFE (Confirmatory assay)
HIERZHE L, NAEZZEq
95. n=3THIEL, [BEHERE
OREERZNELTD.

EEEHENE, AERGFENZV (EEADT)  REENRS

@ AREEREETEDIEHDAIE

(Screening assay)
BEGOIEMERTHIRL, n=1
CTHETB.
(EARE.

AT EE
B@]@/~

~

@ HBIE
HE(CIHU CTHAEZEmY D

.

~
i%e

i

—
-
-

.
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PHWNEEL > SADML

A= 3> B : Serial dilution assay format
AFUEERRTEDZHDAEZERE I, KAUE TEROHREXRTHET B.
BESINDT—X  BEREDORENSV (ZEWMED2E 8 LIRBFDRER -
ZHAESPRENER, HEHEKER) |, E2EHENLLY (>100018) , BIERAELEHD
R0\ BRI D DRIEREBENSE ()L, BBKRE)

(D OE—HMOEESED A
BUARTH — %@ U IoBEDEEs st
BRI ERBIRE B & (MA@ T & — 2

(6 BE A
VB (OS5 U CEREE =

(@ ABE

IRAREREER* L, TNENOEECDNTN=3TUET
3. TEHENCINEIERENERORRER TESNE
&, BEATERDRVENOTSEZIRATS. A=k

=3

| RBEOBEEEEAELTS. y
* IRERO(IEEREDORE EESEHHDRNPE N TRED.

ZREED °® :
N ‘ /\ } B%CQ
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dPCR

MZTA TEXRHNTA T ICTH U CEEEZEL I B8, REFT o
JERXHT A TDIOS AN+ CHEE SN TV DITEICHUNT
FTL—bFA - T — MEHEICIESDENECICLKLN.

qPCR
AIERIE F, BHXKZIPCRUA D)L, 1RO BHI2ELIRDID T HViRzE
ZHREL<SIREIT DI EFTERN.

FEVDTDRAL > b

MEREZIREBEUEWIT—APXIDEVEE - BIREZkOSND
:ER C(IdPCROEH. BESNDFAHZBEIL, CNV (copy
number variation) f#tfr, IEIRERDTESE, ZFEOIRFER/RFHER.
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ZIL—TJvhk

dPCR
HTIILIRR, )\—F+c>3>21E, PCR, /\—=F4>3>DJ—RH
WETHD, BEZETD. U2 T)LRAREBOIEZBM LU IHE
EHD.

qPCR

2 TIVRAREICZDEFEY )L A LAPCRZEITD I2&OFERFE CHRITE
ERENMESEND. £/, PCROKREIZRIEI DIVAI—ZIVIRXEA
FCTES.

FEVDTDRA > b

ZIRARZAITE UlcWN\i5E, BS0RHEICRAWSIEHDT—ZE
B89 DHBEIIqQPCRAIEBRA. EBESNDIFAZMEE, HARHIRTCDI
FEREZRAWVWDIEARRNDHE GREZNDIZ L)) 1 E.

41
16th JBF Symposium, DG2024-69

http.//bioanalysisforum.jp/



PCRIEZE D&

dPCR BB R 72 B
I> RRA> KPCRTHD, M5+ E*ﬁ?ﬁ‘ﬁi’?ﬁgiﬁ;ﬁ lllll
ERBT 4 TZNEUTHENI S, PCR 5 20

373\‘}1}73\5 _ t(—cl: = g\j_) I/j]\‘ %“E — B3B8 4N == T B~pRrE == —
FHED DS C E(CkoT = FERIECHEERL | PCREEZE(C & o
KT 93N, REFRNDEIC(IRE L TIRIMEMET
REFSIRe, ESMENEEDFE
2L,
qPCR 5
PCREBENEIN'S CIBIED  p=ppmsrs.@ems 2 BEDREA
EBNdlc, Ct/CafENE nEn, cycoens<nsd. ¢ Liid-__.
<23, IROGESMEIC = EREO®NFE X Threshoid
EIENRENEL . ) s

EVDHTDIRAL > b

PCREBZEZEZ LY ITWWB > IILERET DHE, RENMRETY>ITIL1>

T hEZ AE B URWGECIZAPCRIMEA. #EEHMEAEDREBEUE(C

KDPCREZFZ/IMETEDHEHEHD. BESN DI HGE (SIHFHER/E L.
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dPCR

BEESAMNMINS, S>> OX hHR(C™YOES. A —H—D8H
(CEDOXRXMITFH > TETLBEIR,
REHFAPRDIARETH D, EENE <replicatedDE= iS5 E B3]
BEEEHD. T, E2EMEBEINIXROHZEZZ TRz, gPCRIC
LERTRILFT Ly O HEZE IR TE 308N E 0\,

S>> ORMIBRNIE, gPCREEELRVWIRX MMIHIZSNDZIHE
LA7R0N,

qPCR
PEIAAMINE, BTS2 J IR MNMIZ 5NS.

EWRDTDIRA > b

dPCRZEA T D ICEDFFAAENRIADDIMMEERTD. EALTUL
FORESTDITUORMIRICEIFELVVEIT ONFER (CIRER
Rz SHEDIDTIIIRNIZE DN
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EVDT Feo

dPCREQPCRICE BN T A - >R, RIL—Twv b, DR NEOHAT—ERE—END
D. BOMTSY R A —LOFHEFABN CkOSNDdT—5YmE - duRY) =i
L, BY(SERTDTENRDEND.

DGHIR—F =070 — b 5(E. SO ARNOEEL 20K EZFEI(CRRD
TWBRI—YT NSV EMASHIIRDTE. ST TOARXMIDNTIE, YILFT

Lw 2 ZCHIEDBRAY BN (CIE UlzreplicatelBITE DHIBMEERR (CIANED. £e. F
LT UL TIE. Stepwise assay/Serial dilution assay format®DERANRN
RN EBOHND,

RE, BHOBRZHEN (CHRITTDBZEE— DD TSV hIA—AICHE—TDZ
ENEFTLL. HIELT, EERDmEER(ICESNT—EIDY MU \‘J’JZ(E&dPCR, —H&B
DY hMIWYIX(EGPCRETFT DT E(FEF U LR,
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DEANICLSAPCROFIER =,
dPCR/qPCRERZIFDEIREJIND
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ROvILY AT HILPCR (ddPCR)

J7—220-
O — G ©O—0— 0
B> ) FHE ROyT Ly MER PCR EHYCRIE
- — e | [ e 2 g S ” Positive
)((: — M g m droplet
= »ecee .
§ Negative
. g droplet
SROAPTVIE H—yEEt LRI DHS% 2
R *ﬁ(?ﬁ’%ﬁ"ﬂ’l V& ROyFLyh BETS

© Bio-Rad Laboratories, Inc.

$>7)V#20000D ROYILYh (IXNSAY) [HEL. PCRESEHE,
FE“J?"I/“J hDEE—DI DMEL. BTN PICEFNES—SYNDNAD
JE-#MzE=
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g E/N—7123> 3T ZHILPCR (pdPCR)

J—270—-
e \—F123=>% PCR HICRIE — SEEAT
A =27 N0
/ - BHXZTHTETD z
@ . .
9 m Positive
S LT partition
g - .
é e —
0 Negative
9 partition
T
BREJIL-NMIY>TIL =Ty S0
2L, 18 N=F433> © QIAGEN, all rights reserved

YOOI\ —F123a>(C3EL. PCRZENE,
HAEZAEL, YW RICEFTNBY—-FYIDNADIE-$%EES
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teslEZ= | DE

ddPCR vs pdPCR

P4TE
ddPCR ROYJLYRAT

e

QX200 (Bio-Rad)
- #920,0001&

Nio system (Stilla Technologies)
- #917,0001&

pdPCR EFE/-F133>Ax QIAquity (QIAGEN)

(TL—bNFvT)

8,5001& (96 well/Plate)
« 26,0001 (24 well/Plate)

QuantStudio AbsoluteQ (Thermo Fisher)

- 20,4801E (16 sample/plate)

Digital LightCycler (Roche)

- 20,0001E( 8 sample/plate)
- 28,0001E (8 sample/plate)
- 100,0001&( 8 sample/plate)
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teslEZ= | DE

ddPCR vs pdPCR

i
ddPCR

pdPCR

D EERDER

ROYILYRABRTHD, @FEI17,0001E~20,000ECDEEND,
DEEEIRT (TR0,

BEE/N—-T1>3>HB RO, BRICLDDEZHODERDTL — MaER
gBHIENTES (8,5001E~100,0001&) -
DEZHZWNEEAEDRE FZRDIN, 17— hHIDICAIETEDY
> TIVEF 3T,

16th JBF Symposium, DG2024-69 49

http.//bioanalysisforum.jp/



1{%2‘% ﬁaﬁ:#: : ‘;,HJJE

ddPCR vs pdPCR

i AIETT & AN=JYh
(96 wellbizh)

ddPCR PCR#ZOROYT ROVILYMER~RIERTET
Ly hDEEZ— QX200 (Bio-Rad)
D9 DHIE - FY6RFMR]
Nio system (Stilla Technologies)
o FY5HKFE

pdPCR PCREDIL -k N—F433">J~BERTET
/Ty —EIC  QIAquity (QIAGEN)
=7 - #J2BFRE (96 well/Plate)
- #98HFRI (24 well/Platex4)

QuantStudio AbsoluteQ (Thermo Fisher)
- ¥J9BFR] (16 sample/platex6)
Digital LightCycler (Roche)
- #¥J485R8 (8 sample/Platex12)
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ddPCR vs pdPCR

P
ddPCR

pdPCR

JO0—Y4 bARThIENZ 1 XECRBHUEIEZIE T I 38,

o BUSTEZHINLODILTIVILOSHIL L.

o RSTHIXB/RNTT4ITXBIOENEODEENKEBABETHD., 9
BREEN L LVEDHLA O h S BIBERNMESN D,

o BYISAH-DEMHNERT S E—R-tEL 2 CRIUIEEENST —4
ZERENT BicsH. TR - DT EITHE—REALHNMESN D,

TU—MIATTIN—FT123 o B=NEE THIH.

o FEERIRIBVYY T SEBOSERZ(FH I,

o SAITERRTRICHAIIINZEBIMNUDEBAZRG2EZ THBERTITZL
WEIBETHB.
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N

75
PCR

ST AR

ROvITLwhk
1ER

qPCREUT DA PCREEZFDIF R R U]

\
/f
[

ddPCR

-
-

ERRRUIX

T IAIPCROY > T AR EARATL - NMCF vy I TEZT
BIENTERVCE, ANIZAPIS AR =230 MNES VLS T
KHWHE,

(BIRETU7 DD BROD-IAT—-23>%FA0\ J0X0>
GE?\_ >3 \/%ﬂ(lj-éo

FEOBVY > TV DOWTIEFRIRL T TILOFLEZ R T .
FHE(CED, ddPCRTIE 2 RE0 ROYTLY MIMERTER,
Ffe. QPCRTIZV MIVIRBENESN 2T —ANH 5.
ddPCR® ROV LYy MEREF(RIVHZ VAR IEE ROV I Ly b
WOSFRANERTERVEDI) - RIRIBETET B,
BEHOTL—MOVWTROYI LY MERZETT D5 S (d. 19k
BERZ 55T 3T > TIVE DD BVWT L — MBS ERT B,
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qPCRRUT 4L PCREER IS D3 E3 \,\\\&U_ZHE

Step W8

IN\—7433=>% pdPCR

ddPCR

75

ERRRUIX

TU—NZH>T) lz’ciiﬁ’ﬁ?]l]@%ﬁﬂ(iwz73“7\‘5@(,\4:5(23'50

YO TIIARTL — MBI —F23=> 0T — NFvITADH>
TIVERDINCIIVFERY N b\5<_(‘:_C/J\\7J|]_'=LD@|37'5JJ:(‘:7\JI/—
Jv hd)ﬂ&ib‘lnéo

IN=F23Z>0 T —NFYIANG DT ) &GN, 2BERIA
(C?DG’JI/PCR LE(CY UN—-FT23Z> ) %R DM EN
Hdkebind. TOD. TU—MERDAIL(Z ) IRz 1113
HENHD.

ROvI Ly MERZ, PCRZFIIET DF CORSRE (CHIPR NGRS
BNTL\BIGEN DL, Fz. PCRICKI2.5BFEZEI DL

N5, BN BA)5—%2EEEER/ITDETRAIL-TvRDER
=ZHEIN3.

dPCRTIXPCREERD, 1>5—-HL—F—ETRITEUFRIC

JESSFEMNRIBIEE BDFBENELL, FR/IICQPCRAITER
K I B3 E CIRFEMIBIEBNRVNMESR I BENE A,
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qPCRRUT 4L PCREER IS D3 E3 \,\\\&U_ZHE

m- ABRRU X

P SHN, RHTAIN-FT123OENABEEERITDINEN DD, b
* PCR IR ~MO—)Li R ERIE T 3.

T ZHIPCRTEY >IN OFBIRERZ RIEEDHICn=1THIE
U, ZORERZELCRAE (n=3) ZEIdeLl),

T35, TIHIIPCRIETITPL > B FDRIEZNILF T LY I X TEN
PCR  93R(E F-VYNECFLREREORIREDEDTERT B,

) FT4)LPCRICTYIVFIE —B(E T2 RIE S 3 L PREE AL
AR 1% 52T 3,

2 —TyNRZEDID., Y-S MERHZIZEPUI7L > A&
EFBRTEITBRBEEINTFILYIZRIFEDEMZIRET I D,

ZI—=Twie LB, HIER Dreplicate (well#R) ZiRASE
BIGENHD.

\
,/
[
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UHD poREmisorEaRiTE

EFLAER Dreplicate (well#) DOSETE (77— bMMaR : [FE31)
IFRAIEERARER : RMmPDNA (vgDNAZE) ODRIERF

10% 20% 30% 40% 50%
3 e | el T =
2 wellBLUPCRIEEREAN1 well NN
2 well
1 well

SHSEL I o

38.7%

RO IEES REER - ERAREER : RmEPDNA (vgDNAZE) ODHITERF
10% 20% 30% 40% 50%
3 well I, o
2 well3&UPCRIEZE#ZAO1 well I o
2 well I
1 well
anGEAAEE R
\EoE
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X))

ERIEFEARRER Cldwell3z 2 welllCE%TE. 1R IERGPRENER - BRPREBR TlE2 well+PCRIEEMER
D1 wellZEELTVWBRELSEIBENREZ N Olz. DNABITEDIERIHERTIEY > I CEOPEEMERZEREL
BROT—ZANZWEWSFER TH oI,
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PCREERIFDFE RNV IR

ERBLAIER Dreplicate (welldl) DEETE (77— MER : EZFE31)

FRRAIEERARER : HIVE{GF (transgene MRNAFIRE) DAIER
3 well I ° ° "
2 wellBLUPCRIEZEH#EZZADL well NG 25
2 well I o

1 well

537573, | S S 7

IRFEMIEERPREER - BREREUER : HIVEEF (transgene mMRNAFIRE) DRIERS
2 wellB&UPCRIEERZADL well NG 1
2 well I s

1 well

Al e

EX)

DNABITE L [FERICERZRIVEIER T (IwellE% 2 welllGGRTEL TULSHY, IRFERYFIER - BRAREIER C 133 welllZ3%E
LTWBEWSEIENZ N, Flo. DNARIEDHIHFETEHIN, B FRIVAETHY > IILLOREHER
RSN TVS TN ZVEIRTHON,
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dPCROZEFRETEDEHT3E

ZHRETE (FHEPRERERE) OBHICHVWTE, RAIELT—Fa23>2/RUa—A
(=7« >3 >NERDOPCRORILXEIDEE) ZERT DUNENDD.

4 N

> (C x V) C : B2TIILIOTIE—#EE (copies/volume)
F1IME (copies/pL) = SV V. BT/ C—F 4 =3 >R — 4 (volume)
|

(Ca x Vg) + (Cg X Vg) + (Cc x V()

B B> TILA, Y2 TILB, B> TILCOIIME =

\ Vo + Vg + V¢ /
v = : - C)2 C: 2 \SNETOF O E —ERE i
ZE(=2 (copies/|L) = > (C -0) C: H2TILINBNETTOFIIE—ERE (copies/volume)
n-1 n: BT

bloana

(Ca- )2 + (Cg - T)2 + (Cc - T2

Bl) Y TILA, Y2 TILB, Y T ILCOEERRE = x/ a - -

o 51 J
IN—=F 4 232K 31— LNERHENEIEEN. EDOKDICEHFETEREOUIEZITD TLDIMNE
WiE - VI RDIVICLDRLRD, BEOFERATDIHE - VI DT 7ICHNT, /I—FTr>32R
U1 — LB BOBH SRR T BRENS S,
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dPCR/qPCRAAAPFUS ACEITS
LE1L—3ay, AHIEHROEE
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qPCR/dPCRODAEINUF—S3 > (CEATBLF 2L —> 3 > (FH)

ICH

® ICH S1241 S+ > EFaBERARmMOIFRKRERANDIMDE X7 |
(2023)

® ICHREE [DAILRERDY—DHFHICEAT DIERNIEEZ X1 (2009)

FDA
® FDA Guidance for Industry. Long Term Follow-Up After Administration
of Human Gene Therapy Products (2020).

® FDA Guidance for Industry. Design and Analysis of Shedding Studies for
Virus or Bacteria-Based Gene Therapy and Oncolytic Products (2015).

® FDA Guidance for Industry. Gene Therapy Clinical Trials-Observing
Subjects for Delayed Adverse Events (2006).
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ICH S1251 RS 1> NEGFaBERERMOIEEEREFEADTHDEXS] (2023)
https://www.pmda.qgo.jp/files/000265131.pdf

5.1. DHNE NS DIR%

® FHIBV AR ODELCF AEARRTREN(CHERE I DI5E. YL SNTIEAEES
&% (5 : gPCR. dPCRIRXE) ZHWT., A>Tw b ADNAICH T BN
75— ) I\YOE ANIEGFDDNA/RNAZTEE T D EMEELZEZZ S TLY
50

o &l (ffl : (AR) FOHMIRSENEULULSZEFH I DIH5S. DNA/RNAEE () :
copies/uL) ZFERHITDZENTED,

http.//bioanalysisforum.jp

® DIMERFED—EIE SN DARNEINZEERICK D B4 IHRBR AR TR
FERCHI DR N BIRE TH D EZRINETH D,

o ERADBIENAHAZIRRL. /S A—=5 (f : B=. BIEM) Z3%H.
FAWSNTWSEEDBEY 42T DI ENEETH D,
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ICHRfE DA ILREARDIT—DHIEICRATI3EXRNRXEZ XS] (2009)
https://www.pmda.qgo.jp/files/000270116.pdf

3.0 DMEICE T 2B REFEIE N SDR>R

o HRLEBROEMI(C (L. BERIEDITEZRWDCENIEEICEETHD. D
Al FEE. TORE. BIREZRIEDTHINENDD. GiEDE]
REMZEENCHETEDLDIC. EENRBIIMEZRAND T ENEFUL.

o LRIV NI IXICKDAELEDIHMINEE TH D, BEDILEZ R
BDIZHICEBARICH > TILZRHIRT D ENEYITH S S,

® JAI)LR/NRDS—DELFEHIDIRE (C(EgPCRIAZDERAMNMER =N D,
® gPCRZDHRIG. ERE. BN, W % THD, qPCREDRA(E, g

D1 >~ (intact) BRIAILA/NRTS — EFERERMEX (FDER U
DAIAINRTE —EZXBITERNCETH D,
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2. Tissue Collection and Analysis H'S Dk

o &R TPR(F=50 copies/ug genomic DNA

The assay should have a demonstrated limit
of quantitation of =50 copies/ug genomic
DNA, so that your assay can detect this limit
with 95% confidence.

1R (C U3E TRl ZAE L. 1alRHCER
MEDIEREMEZ )1 0TS

The DNA samples should be run in triplicate
for each tissue. (FEg) One replicate of each
tissue sample should include a spike of
control DNA, including a known amount of
the vector sequences.

FDA Guidance for Industry. Long Term Follow-Up After Administration
of Human Gene Therapy Products (2020)
https://www.fda.gov/media/113768/download
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@

2.3x102 2.3x102 1.0x10° >

OK —> copy copy copy Q

2.3x102 2.3x102 1.0x10° Q

NG — copy copy copy §

-

NGDIES. YT EERUTEANE

AL 8AF(FHN. 9th IBF Symposium,
DG2017-33
https://bioanalysisforum.jp/common/p

df/event/dg/9th JBF DG2017-33.pdf
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FDA Guidance (2020): :BEDH A X EDLEE  2020FRA 15 > A ([,

2. Tissue Collection and Analysis H5 D%

#RED > T I DI —1%E(CRE T

BEouh (FEEQ

FDA (2006) 1

FDA (2020)

& T PR(E=50 copies/ug genomic DNA (RIEZHE)

BZR)

1R (Cxt U3E Tt e HE L. 1ERHCBIANZEDEEMEZ X/)\A 093D (Hi

fHEEAS LUERICERITDIT>T
ILDRKE=ZZRE L. BFEBONEN E
tIRBRZ IR AND

Provide a rationale for the number of
replicates for testing per tissue, taking
into account the size of the sample
relative to the tissue you are testing.

In the final study report, individual
animal data should be provided. The
method for how values below the Limit
of Quantitation of the assay are
categorized and calculation of the
median or mean value should be
specified.

1) FDA Guidance for Industry. Gene Therapy Clinical Trials-Observing Subjects for Delayed Adverse
Events. https://www.govinfo.gov/content/pkg/GOVPUB-HE20-PURL-LPS112486/pdf/GOVPUB-

HE20-PURL-LPS112486.pdf
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qPCR/dPCRODAEINUFT—S 3> (CRATBLF 1L —> 3 > (FH()

N &>V -7 LAKDWhite PaperiMEEH TN TULS,

MIQE

® (PCR: Bustin et al. Clinical

Chemistry (2009).
https://doi.org/10.1373/clinch

em.2008.112797

® dPCR: Group et al. Clinical
Chemistry (2020).
https://doi.org/10.1093/clinch

em/hvaal25s

White Paper (qPCR & dPCR)

® AAPS: Hays et al. The AAPS Journal

(2024).

https://doi.org/10.1208/s12248-023-

00880-9

® WRIB: Mora et al. Bioanalysis

(2024). https://doi.org/10.4155/bio-

2024-0024

® GCC: Wissel et al. Bioanalysis

(2022). https://doi.org/10.4155/bio-

2022-0109
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AAPS White Paper (2024): /\U>—> 3 VIREDLEEK

Item JBF (2021) 1) | AAPS (2024)
Precision & Accuracy v v

PCR efficiency & Linearity | v v

Matrix interference v —

Dilution linearity — v (If applicable)
Co-linearity — v (If applicable)
Sensitivity v LOD, LLOQ | v: LOB (If applicable), LOD, LLOQ
Specificity v

Selectivity — v

Robustness & Ruggedness | — v

Stability v v (If applicable)
Extraction efficiency v v

1) 1EM HEZREH. 13t IBF Symposium, DG2021-50

https://bioanalysisforum.jp/images/2022 13th]JBFS/DG2021-50.pdf
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AAPS White Paper (2024): Validation Acceptance Criteria 5Dk ©

Item qPCR dPCR
Precision & Intra/Inter-assay precision: =30%CV for QCs, =50%CV for
Accuracy LOQs.

Sensitivity (LLOQ)

Intra/Inter-assay accuracy: | |%RE|=30 for QCs, =50 for LOQs.

—50 to 100%RE.

PCR efficiency &
Linearity

R2=0.98, Slope between —3.1 and —3.6 (90-110% efficiency).
The 95% confidence interval of the estimated reaction efficiency
can also be reported.

Dilution linearity
(If applicable)

Precision & accuracy of concentrations within the ROQ conform
to that established in overall assay P&A.

Co-linearity
(If applicable)

PCR efficiency is within acceptable criteria for both calibrator
curves (gqPCR).

The 95% confidence interval of the estimated reaction
efficiencies can also be reported.

Sensitivity (LOB, if | LOB < LOD.
applicable) LOB is reported as determined.
16th JBF Symposium, DG2024-69 66
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AAPS White Paper (2024): Validation Acceptance Criteria h'5 Dk @

Item

qPCR/dPCR

Sensitivity (LOD)

LOB < LOD = LLOQ.
LOD should be reported as determined with 95% confidence
interval.

Specificity &
Selectivity

100% of unspiked individual lots must demonstrate measured
(dPCR) or interpolated results (gPCR) below the LOD.

At least 8 out of 10 spiked individual lots or 67% (2/3
individuals) should meet the P&A acceptance criteria for LLOQ,
or QCs if used.

bloan:

Robustness &
Ruggedness

P&A of results for runs with varied analysts, instruments, and
days should demonstrate P&A conforming to that established in
the validation P&A assessment.

For reagent comparability, each calibrator curve assessed should
demonstrate linearity (qPCR).

QCs prepared in each respective master reaction mix should
yield PCR results within established P&A criteria (qPCR/dPCR).

16th JBF Symposium, DG2024-69 67
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AAPS White Paper (2024): Validation Acceptance Criteria h5 D% @

Item qPCR/dPCR

Stability (If applicable) Stability QC sample yields a mean result which is 70-
130% of the baseline QC sample result and <30%CV
between replicates.

Extraction efficiency Generally acceptable with a spike recovery between
>20% and <120%.

Values outside of this range may be acceptable based on
data obtained during method development optimization.

http.//bioanalysisforum.jp
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#i@ @O : Precision & Accuracy

AAPS White Paper (2024)
Accuracy DEEEHEDFFEIRY (gPCR)

Intra and inter-assay accuracy of —50 to 100%RE on interpolated copies for gPCR,

due to the doubling nature of gPCR reactions, where a difference of 1 Cq can land
the interpolated result within 1/2 or 2x of a given nominal concentration.

ADGODORAZ :

JBF DG VICHWLTHE. gPCR D CqlEZEIDEEE#Z <£0.75 ELTUL\D,
Variation at the time of measurement is often deemed insignificant if the variation
in Cq values is £0.75 or less. This corresponds to a variation of —41 to +68%
when Cq values are converted to copy numbers.

—73 dPCR TI(&. gPCR (UJ7)LAFALTD PCR IBIEEDE_F—) E(FERD,
T> RRA> N TOPCRIBIEEZE_F—UTUL\BIE&H. dPCR [CKD Accuracy
DEMNHTFEND,

1) Uchiyama et al. Bioanalysis (2022). https://doi.org/10.4155/bio-2022-0190
16th JBF Symposium, DG2024-69 69
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£im @ : Sensitivity

AAPS White Paper (2024)

LOB & KLULOD D534 (Statistical/Empirical Approach)
LOB (Limit of Blank):
LOB may be selected empirically at a 95% confidence (19/20 copies are negative
in the assay) independent of PCR platform.
LOB at 95% confidence limit may also be derived statistically in dPCR if one
assumes a Normal/Gaussian distribution of analytical signal response (positive
partitions) from blank samples using the equation below:
LOB = Meanyrc + 1.645(SDyrc)

LOD (Limit of Detection):

In the empirical approach, the LOD is determined to be the target template
concentration at which 95% of replicates have assay response values exceeding
those of the previously determined LOB (lower Cq or greater positive partitions).
An alternative statistical approach may be applied for linear-scaled dPCR LOD
determinations, much like with the determination of LOB, with the following

formula: “low concentration sample”: A sub-LLOQ
LOD = LOB + 1.645(SD,o concentration sample)  concentration, which may contain as few as
3 nominal copies.

70
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#im @ : Sensitivity (#:=)

ADGORf# :

Statistical Approach (C&23 LOB @

BHAEE. AR VOHIERFE
(Xo) Z=Z&HE,

1) A BA, RAEE (2010) 5:216-221.

LOD (CBHLTT. AAPS White Paper Tld. —#I& LT LOB KT "low
concentration sample” OFEHMENSEL T DFE IHMBI TSN TULD,
As defined in EP17, LoD is determined by utilising both the measured LoB and test
replicates of a sample known to contain a low concentration of analyte 3). (F#g)

1 R R AN A

Y
Xz Xc Xp 5 IRE
1.645¢0 3.29¢
720 WEAME R R

Xg: 77 > 7EO¥E, Xo; HIERME, Xp; BRHHRAME,

hrooiof ’ 3
Ay sSisiorum.Jp

bloan:

[0,

g
111
." L

Again assuming a Gaussian distribution of the low concentration samples, 95% of
values will exceed the previously defined LoB, and only 5% of low concentration
samples will produce values below the LoB and erroneously appear to contain no

analyte.

2) Armbruster et al. Clin Biochem Rev (2008) 29(Suppl 1):549-52.
3) Clinical and Laboratory Standards Institute. CLSI document EP17 (2004).
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& @ : Matrix Interference

AAPS White Paper (2024)

FHi T DY MO X
When multiple tissues and/or biofluids are to be analyzed in a study, each tissue
and biofluid should be evaluated for matrix interference in method development
and guide the selection of a representative matrix for validation. (&) The
performance of two matrices is considered equivalent if the measured copy
number of candidate matrix spiked controls fall within £20%RE of the measured
copy humber of comparator matrix spiked at equal concentrations.

ADGODRf# :

AAPS White Paper Tld., /\UF—=> 3> (CAAWBAY MU T XDEEDIZSD.
Method Development (CCT& 4 dD Matrix Interference Z5Hfi I RNE E =N TLY
D, qPCR Tl&. PCRIEEMEZSH I DY ~JTX (Skin, Muscle, Bone,
Blood) VICEAUL CTEFREZET D,

—75 dPCR Tld. PCREZE(CKIDZTFILMET UIEHEE. MRSFTa T - B
T+ JODEEC (I EZE NI TRV ESH., F2ENPCRIEZEDEEZZ(FIC LY,
dPCRIC KD Matrix Interference OENEIIF=ND,

1) Schroder et al. Cells (2023). https://doi.org/10.3390/cells12131788
o 16th JBF Symposium, DG2024-69
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® : Matrix Interference (ft=)

ADGOREE (fex)

Matrix Interference MFHMSZED—HI D&ELIT(CHBITT Do

Method Development F/z(d /N\UF—>3 2 (CT. ARVRAY b O XD
ZEMIT Do

It is recommended that the analytical site performs a thorough evaluation of
the potential matrix effects of the commonly tested tissues, blood, and biofluids
using an internal established assay when the analytical site establishes its gPCR
services.

DNA purified from urine, serum, plasma, or other sample types that require
plate loading by volume rather than concentration should be evaluated to
ensure that the loading volume will not impact amplification.

Furthermore, potential matrix effects should be evaluated if a novel tissue is to
be tested or a new purification method is implemented prior to the start of a
new study sample analysis.

Otherwise, historical data and the inclusion of the third spiked well during
sample analysis should provide enough data to assess any possible issues with
amplification.

1) Ma et al. Mol Ther Methods Clin Dev (2021). https://doi.org/10.1016/j.0mtm.2020.11.007
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Q18. EERIDBIERICYMIXTITIb (PCRIEE) DIRF2EHLTVET
h? EELTWSIEE. EDOLIICERL TWEIH ?

(EI1EZR: 31)

BERH
JEiRE
DNA
(vgDNA DNA cDNA
=ML T fD)Nf‘m (vgDNA %(gégg'\‘*?
N %) OHIE o g
L) (MRNAF g():%ﬁﬁjm ﬁ) 97,5\']&
IRARITSE) @ Al (C3ENE
AR S /
WaENIE _
FapRaTER -
BE RS BR

.
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NMIAIT1 b (PCRIEE)

Q19. YMIURIT1/h (PCRBEE) DRREIZEDLIICERL TVEIH ?
([BIEER: 10)

AIENROETD 10% 20% 30% 40% 50% 60%

ONppese® D=

famu< by Y 00 %
7 X TER

Z Dty

%ﬂ (¥YRMIATITI1Ib. Q18-19):

PRERMYIFERPRANERS JUMREEBYFERRAREINER - ERPREER (CHUV T EEHRIOBIER]

(EN NIRRT bOFHiEE L TOWSHEER ' ZE THOI,
DNA (vgDNAZE) LU cDNA (mMRNAFEIRAZATSE) Oz =ML CL\ShtE
s%¢. DNADFHEDHEMEL TLVShEEs((F ERIE TH oI,
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i@ @ : Reference Material

AAPS White Paper (2024)

EEYE DEIR
Using the drug product and a full process standard curve is preferable, but the
choice of reference material should be guided by assay COU.

Biodistribution studies: Plasmid DNA is acceptable given that vector DNA is
often no longer encapsidated and may appear in episomal or other forms
following in vivo processing. (%) Delivered encapsidated ssDNA vector
constructs are likely to be taken up into cells over time, released from their
capsids, and assembled into dsDNA episomes. Therefore, the target analyte
template is unlikely to remain encapsidated in tissues and biofluids for the
duration of the study.

Shedding studies: Encapsulated material is preferred, but if not feasible,
extraction efficiency studies should be executed to understand quantification
differences between encapsulated material and free-plasmid DNA. (F#&) In
vector shedding studies, the aim is to detect potentially infectious material, so
drug product would be the ideal assay positive control material.
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&if# @ : Reference Material (#t=)

AAPS White Paper (2024)
SEYBEDEIR ($EE)

early studies) is advantageous in that it more closely mimics the target nucleic
transcription to amplification.
Assay validation: It is recommended to use drug product or plasmids

manufactured for drug product (in the case of cell and gene therapies) when
possible.

RT-PCR assays: An RNA template (synthesized or purified from dosed animals in

acid molecule and allows an assessment of the entire PCR process from reverse

16th JBF Symposium, DG2024-69
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&ifi @ : Reference Material (#:=)

ADGOD R 7 :

DGHR—F—DIRIK(E. 77>4— b Q25 [DNADE—EESEDEER R {a %=
WCTWEIH? ] oEZE (F5E) DED,

Bl ek - aEREH, S UZEDNA (12.9%)
IRIRT S5 X = RDNA (29.0%)

FIFREERVUIE UESHIR(C LU= 5 X = RDNA (48.4%)
SBAVIREE (22.6%)

<At (6.5%)

AAPS White Paper Tld. REENICICUIIZEMBDEIRE. RBIEEY)S%H
FAUL3I1B5E Co-linearity (&Biw®) DEREIHMBIBSNTULD,

Shedding study MIZEYE & L THIT S REMER TN TS, PCRTIEAHTS
RAFADDNADBRID DTN TERNEDD, B> TI)LHDDNAEDRIEFHEOE =
NS, AT RO SHE U 1ASEDNADERZ#HEE L TUL\D EFFIR U,
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10% 20% 30% 40% 50%
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RBR7722 Fona [ oo
RIRERLE L B | .4
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Q26 Q25T EFAE - Ml aERmNSIMEUDNA ILBIZUIGE . RERAID
—HREFEDLISICEHULTOWEIH ? (EIEE: 4)

BAROOATIIAESICRRE# DR 10% 2% 30% 40% 50% 60% 0% B80%
B (copies/ul%) %M 1 70
HhH % ICDNARESEIE ATV, B
BRES SO C R ICHE
HHEIC T 2 PRTIE — e s my I 7%
i
B b
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mEE

Q27. Q25TIRIRTFAZRDNA JLEEUHEE . BREEK RO - REFEDSSCE
HUTVWEIN ? (EIEFE: 9)

BAROONTIREZFICZHDRE
= N 10% 20% 30% 40% 50% 60% TO% 80% 90%
(ug/ul%) %A (EEEEHL S D ]
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Q28. Q25T [ HIFREFRAIBUETHR(CUIZTISAZRDNAILEIE UGS . REE

AL IE —EREFEDISICEEBULTVEIN ?
([BIEER: 15)

10% 20% 30% 40%
BAKODITIEAEEICEHDOEE (ug/uL

eI E % EA)

RENLIAE—HREICHRE

HIFREE IR |~ 7S 2 LPCRT O ' — HE _ 20.0 %
ErEETE

AR NRAN A 6.7 %

Z D 6.7 %

e EIEs

[=]

ZOAth (BEHECH):
- BFEXRTREIESEREENSIE-HRE(CHRE., \UTETZHIPCRTIE-HEEZ
FIE-
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Q29. Q25 Tl ARAVTIKEL | EIEUIIBE, ZERNOIC—ERE (LD LS

[
(gﬁﬂjbfb\i?b‘ ?
) . 10% 20% 30% 40% 50% 60% T0% 80% 90%
BABODITIIRAZEZICEHOE (pg,
BRE~DBRE A% FER)
DNAREAIE Z 1TV, BEEEREND 14.3 %
PNAREAEETL B
TYRIIPRCIAC—HEEAEETEE
DO I
Z Dfth

i EIESS

=

%T (ZRAEFA, Q25-29):
ZAEHRIEL T, T5AZRDNA (FIEEERIIBRZDTSAIRSIRIKTIAZR) H&L
UERRAVIKEENZ<DhEs% TRLSNTU .
-  JE-E0EE(E. DATEAEEF (CEREOEEZFERALU TV MEERNLE THol,
—7 . —EPDOEE%(CTT A PCRICKZIE—HEENMERAIN TV,
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i ® : Co-linearity

AAPS White Paper (2024)

REBEEY S DEF SR
When it may not be desirable or possible to employ actual drug product for use
as a calibrator or QC material in an assay, it becomes necessary to demonstrate
that a surrogate reference material (e.g., plasmid DNA) behaves equivalently in
the assay. An assessment of linearity between the two reference materials in the
same nucleic acid matrix would support the substitution of the test article with
the surrogate reference material.

ADGDRf# :

AAPS White Paper Tld. $S5EEBIMNBRENE (TS XX RDNAE) M

SYERk UTCIRERRZ LR U CRF &M 5 2 & & LTULD,
Co-linearity is typically performed in development to allow for the use of any
surrogate template in further development and validation. If an assessment of co-
linearity is desirable for validation, perform at least a single run in which identical
calibrator curves or dilution series are created with each reference material and
perform linear regression analysis on both.

16th JBF Symposium, DG2024-69 83

http://bioanalysisforum.jp/



]

5=

FAESURL D[] SRR

Q31 FREEAYIFERIREIER, BRPRIERICTT A REORBIRET R ZAVD15
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—gLrzLav NN o
REREAZALZ L
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Zofth (ERREES):
o NUF—33>NTHRERYIEZBWCRINLCIUNERRZEMU. DT RMEETSE
B EEMERBLTVET,

ZE ((BEEANOEEF MR, Q31):
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Table 2 Evaluating Assay Reagent and Platform Changes

Proposed minimum evaluation Full validation Partial validation Bridging study
approach”
Change « Extraction platform or kit + Single reagent change within + Single Extraction Reagent
change extraction kit initiated by manu-  « Provider Change
# PCR Platform facturer « PCR Oligo Provider Change
# Primerfprobe sequence change  » PCR Mastermix or RT Reagent  » TLDA card lot change
Part Change * Calibrator/QC lot change

« Surrogate matrix lot change

« DNAsze manufacturer or enzyme
(1.e.. henzonase or MMase)
change

“The proposed approach should be on a case-by-case basis and determined based on the COU

Hays et al. The AAPS Journal (2024)

http://bioanalysisforum.jp/

JVwZ>2 &G IN=2v)LNUF—2 3> XDENRRECEM SN DEEDZHHIRIE TH D,
AAPS Whitepaper 2024 T3, ZE#£OOY MOHEZHEALIZn=22005 > J)LICTHREZTHE L.
IWINUFT =2 3> ERAROHFIERE(CTERT DI ENKHSN TS,

117

16th JBF Symposium, DG2024-69



FEH

KT A ANV I32TI—TNSRAY—ZB U TUTORZRE U,

» dPCR, gPCRODHIRIE

> dPCR, qPCROD#ZRIVIFEL. ZNICED < BIERSBEEVLDITDE
Z 7. dPCRDFEFIZE7I/\—F DfzsbD Tk

> DEABNICKDIPCROEIEMZ. dPCR/qPCRESRIFMDEER_ DJ/\D

> INAATFUIIBIE/NNUFT—2 3 2 (CREEUARMIGIROREE, X
53 DPAN s

» dPCR, qPCRZHIAH I DEERDOEMM/IFRER(CH T DR BER

AFERZBLU. /\AAT7FUZXDEF(CHITSD dPCR/qQPCRDEWNTI VT (CET
DREBMNETD. FEOMRBMEND T, BFEORMZHRARICSIESHU
DO R/IMET DTZHDERERN ) TI\DDERMNMED Z & ZBAFT D,

118
16th JBF Symposium, DG2024-69

http://bioanalysisforum.jp/



Conclusion

Through this poster, the discussion group proposes the following points:

> Analytical mechanism of dPCR and gPCR

> Instrumental characteristics of dPCR and gPCR, effective utilization scenarios
and considerations based on these characteristics, and measures to cover
the disadvantages of dPCR

» Examples of available dPCR formats and considerations in dPCR experiments

» Summary of publications related to bioanalysis method validation and
practical suggestions

» Suggestions and considerations regarding general experiments using dPCR
and gPCR

Through this presentation, we hope to deepen the understanding of the
differentiation between dPCR and gPCR in the field of bioanalysis, promote the
effective application of the methods, and disseminate practical know-how to
maximize the advantages of each method while minimizing their disadvantages.
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AIRRS —(CRATBRIHBVOWEDE I T ORI E THREVNWZLERT,
DG'J—4 —
HA==REKA=E HF =i
Email: ide.ryousuke@ma.mt-pharma.co.jp

For queries, please contact the following:
DG Leader
Ryosuke Ide, Mitsubishi Tanabe Pharma Corporation

Email: ide.ryousuke@ma.mt-pharma.co.jp
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