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o IZH HEF 34 (2021 4F) 4 AICBHAG SRR TIE, RS A A a2 7 20 B2 e
TREMUERBAFEHET D LA B E L, MR VANV AT 7 F 00K, COVID-19 O FRHIERIZ S T
WHND RGN A HIT, S EZ MR O 7o OFHIEIC BT 2 MEt 217 5 L, AR OfREtE 2 A
RIA v DVEREIT -T2, BAARICIE, (1) U7 FACBE LT, Mz 7 A L ZADEENSIHEE, BA
A VAR, (2) HURICBIL T, HLSARS-CoV-2 &/ 7 o —F LUK KR, b hARRE R OfT
SARS-CoV-2 HUADFHMLE, /A A EHITTT 2 UEWHTARTHIE, TR SR A RRGE S (B3
HET ATV, SO RIS, A VAN AT I FAETHHA KT 4%, mRNA U 7 F 1|2
T2 a7 b= = BROGRERMEFHECET 21 R 7 A UV REERR LT,




(1) MR TANAT 7 F L ERIGFEAND 7 F o OFHliET & Bl 2k

i) fHLZ T ANV AT T F o DERNIAR A

COVID-19 |ZXfT AUV F L L LT, Mz AN R 7 FURNER SN, BREHINL TS, iz v
ANAD 7 F o DEIVER L EMEDTALLH = ~DIEED U 27 OFHETIX, MMz 7 A L ADEEN
VB L7 B0, AENOA - JEHRHIIC BT 2 ERIEOHERMEITRI N TR, RIFETHE, & N T T/
TANAZRA LI DA NVAT 7 F T V2 /ERL L, droplet digital PCR(ddPCR) & 7€ &: PCR (qPCR)
TERBIEZRAE L, vV RAICHBRZ VA NAD 7 F 0 8 U CTAEERND - PR O 21T > 72. =7 Vi
$az A NAT I F b LT Ad-CMV-HKUIS-2A-GFP (U 7 F 2 ET /L) O DNA D 4 EHFTIZ T T A ~—+ T —
7% @At L ddPCR & qPCR TERIEZMEL, BUFeNY 77— a VRO, £z, AREE6 T
7 F TV DNA T 5 HiEaEaE b L, 60% U EOBINEZG-. V7 FUoET NV E~Y T RTERE L,
45 L 7= ddPCR & qPCR O JE &5 CTAMERN A « HEH ORIl 21T > 72. ddPCR & gPCR TlAkED T ¥ —a &' —
BSfER Sy, IERE OE WD HK = B —3 8Tl ddPCR O A TR CE 72 lEBFEL T, &5
(2, BEERRASMOFMIC BT 250 7 F 2T AWK EEEZBERILT A L T v A1k (ECL) T
WEEL, VI F BT NVEREO~ 7 AMGT O EL EE L. 5% 8 A HLURIZHIY 7 F &7 L
EPRH SN FERMERINT. 2D OB ZIIC, M VA VAT 7 F o OAEERNDA - BEH %2 £l
5 L COREBEFHELE LD,

ii) X UAN AT I F BT HIRA T A VAR L

INA FERIEGHD T A VA LZEVEICEET 5 ICH QA A KT A4 L OBETE M ST in vivo XDV in vitro
A NV ARBRORBIEDBERH TH DRI —r 27 (NGS) HEIZHOWT, BFESHE O R L v 3k S
T2 SARS-CoV-2 U7 F v (2T T /) VA INANRYT X —) DOFET /LT 2% AdV-hCoV-HKU1-A2-eGFP % Fu>
TR EED T, PN ANRAL T Z NI EORBE Ry X —— 7 = Ak L, ke Lok
MR LT=Dh, MREHLIASEIET A VA Z AL 7 LT, NGSIZED UANARY Z—IIBANT DAY
A NVADOKRH R EMESL L7z, SE Q5A 121, DNA/RNA, 1 AREH/2 A8, BRR/IESUIR e PR 0 | M O,
FREVER X ORIPH 2 F3F9 5 72912 RE0L, RSV, FeLV, 0C43, EBV, PCV1, MVMp, hAdV & S-72L 77 L&
INFIVTA ZVDFERAN RSN TWS., FxiZZDHH, 3D A /LA Reovirus type 1, RSV, FelV %
ANA 27 L, RNA=seq NGS IZE > T3FHDO T A VAR L2, RICEDOVANVAZANL 7 LTS, kil
JREEIZFENAE LD 2 L RMER SN, U EOBRFHICESE, BITORBRIED RO T2 31 & LT NGS
WX VI AT OO EL L LT, OANSAL 7T 57 A4 L ADEEDENEEE L, @8 =& d Host cell
HEDOIEE NS B X R RLETH S Z &, X512, OUEREIOEWSCRKIC L » THREREO#EEL
BILOREDMLETHDLHZ L, 2P LN L.

iii) X VA NAT I F U HA RTA2, KO, mRNA T 7 F T2 717 v g v _—3— DR
SN CHIRZ DA VAT 7 F L DRI PEATHD Z e D, BBETH hTIRT—XT 7 F L LTOHE
PRI S, e TirgE s U CRAREIRICBW CHIRZ UV 7 F o DB 2 e L H T\, S 2 4F
(2020 4F) oFManFIANVAONCT Iy 7 THERZ T 7 F o OB EHRICEATEZ L 22T, T
A RTA AMGIZRANT 2B fi A &, BYRED 7 F U OFMFE L PMDA U 7 F Ui e i L, A K74 k%
DT, BRAFEIIITA RTIAVORRVELEEY, BRSFEIIOT THA RTA L OEER~DAFK
CEREFEELL. FEYONEEREZESEX, T4 RIAVOWEEEEITHI LB, ZOHLWI 7 F
OBIHI BN Z BAREIC T 57200 QA DIREEIT -T2, 64 3 HICEAEREE L, TERYED T HK
ELTMZ VAN AT 7 F U ORRICEAT 204 K74 2] KO QRA FHERE SR H iz,
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— TR DA NAT I F A RTA AL EWLIT LT, mRNA U 7 F 22T, FOESRLLEEMD
SEMICOWTHF Z D, S 4 FEEND SEEIZNT ToRNA V7 F o DEZ2 T2 E L, F13C mRNA U
TF AT B 7L T g o R_R— X —RHHEIE] K OPE L “The mRNA Vaccine Reflection Paper” TAFE
L7-.

(2) PURIZE B LImk RS, A1 27 2 OFEMEAT & 2

i) PTSARS-CoV-2 E / 27 v —F /LHUKESK T D EPEIC B9~ 5 AR5

COVID-19 {23 2 YL T B « 1R D 7= DIZ AV H AL 5 HT SARS-CoV-2 FLIREIK D22 EOFE & ST
W2 PR M58 (Antibody—dependent enhancement, ADE) (235 B U 7=HUED SE Bt 2 32k L
7o METE N—"T72 EORENR R HHT SARS-CoV-2 E / 7 v —F NAHUE NSV A ER L, HURRA - v A
JVAHRNEYE, M O¥, ADE (BT B s S I BT AR 21T o 72, {ERR L= Biik S b, SARS-
CoV-2 DZEEFER RAA Y RBD) EOFEETZE h—7"DiFEVNZLY, 4 50O7 7 RHEMRETHY, h
TV R =T DENR T A NV ABERIED PURFE AR RTE ORI EBET 2 ORG5T, YAV -
SARS-CoV-2 FLIEFEE GEIERIED Foy SRMBEN LIz MiaiE M bic e B2 KT L2 one L
7o, SEEAERICE D Fey ZREE I LT B MRaTEYE LI, SIS K D 7 A LV ADHERDIZD, %
AR DVEMEAL 2 L Te RIESL O e EICBI 53 2 /ReMEn 5 2 & 6, HU SARS-CoV-2 HUfAD Fey %
B LT s iaiE Y bRe s KO UICBb AR5 A= B b —7 O@EWIIHUAREIE M OBKIZB T 2 H6%)
PE - RIS L) DHEERFMEO—D2THLLEIDND.

ii) #U SARS-CoV-2 HUA K O-HT M HLIAFEAT

PU SARS-CoV-2 HLiffp L, EIEGBBORAEZ HICHRAF CEMEINTND S OO, EKRLERN
RIEAHTS B, FLAERES v MR HHERERERHEIC > TE O T, TRPIARES » FOMREICS
S DREEDNRIN TS, HTSARS-CoV-2 FLik A DEMEMEIR D72, S protein XKTIN protein (X7 5%
E 7 a—FHUERCEE MG GFR S 72 WHO AEHER S A2 VT, PURRA S » b OPERECH M E 5L
WO AT - T-. BEREZEHOTIHEKRHS Y S THE L& 24, MIET PRI L > TiE, F
> MECTHERRICHBMERSE O NRNEE0OH D Z L 2R L. 512, FRENEZ R 2 EEFEE O
¥ b (ELISA BEATE) I DWW TONMERED IR 21T o 7o/, & v MT L » TRIEORHIREE RN B2 % = &
—EBDF v FEZERVNT, COVIDI9 BE NGB L7 MG AR A L CiRR L7z TEEYES, |, WHO AR HES OHU AR vE
PRV OFURGZ B T X, WHO S O ERREALIC SN T ERER | OfEFHT R AEETH D Z L 2B 50
U7z, ENEERE ORI L7z TR 13X, ¥ > FOMREFHRZ T T <, EERBEMICHE T2 2 & T,
HIp D%y NEOREROFERICESLSHL O L& 2 bz, FrPHRaHlE I > W TIE, A7 U —=v7
LOWERT v A 23T 2BEOBER L LTETOND, BIEHERETHDLI T v FMARA v FEREIHKRD
WERHLER T 1E DR B R A B 5 LIRS, M 2 8 C& D HIEA ML Lo, B3 A A EHEMIT OV THE
SNLTET v A REREEY U~ F R ORIEMNG R EEE R T O FEEwHURRIE~SH L, JUEmiTREAsA
ICHET HERERZEBLE Lz, EREHIERICE DN B ERIZOWT, R A RT 142 () ~
7=

1i1) PJUEHUARHE & ARHE S L

TUREIAE DA A1 V7 ADEGIT LY GUEEMTURNEE SN D L EBE, Aok, REMEICRE 2
B JIETTAREMEN & 5720, BEMIEHOTEMHAZ RIS 5 2 LREETH 5. HFIEIEBTURORHEIE
FENLDT=DITIE, FUEHAEER DA TH 720, THETITH N - FREEL THL A7 Y F o~
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TETHY LS TIZONT, 1g6l, 1864, IgE, IaMBIOHFEHEMGURDIERZITY, FetED R Dk 4 72505
PURZAGFT-. AR TIEHUEEDHUR D REEMFAT° WHO [ElBRARE AL RRE (S T LU OAFFE 4 Folt L 72, A FEHTEE
Wik & FUREIR S OPURTUAE A I OWT Fe SRR & OFEAPEZ T L, Sl SOt IF ¥ 5%
DENRCEAEY A XL ORHEEIZONWTELZ L., £z, T4 V¥ A TRITEEDTURRER & L THER
IgE BIGTHEMBUR ORI R AMEE L, FR L7 TeE MEEEMHUARS R ZROFMICAN TH L Z L aR LTz,
ZAVE TIZEE L - SRR R D EZ O TRMED 72 5 10 O T ¥ U A~ T HiRZERI L, WHO [EEE
ERe AL ERRER OFiR E LT 2 mg T o/ERIL, National Institute for Biological Standards and
Control (NIBSC)(Z#2ft L7z, & BIZ NIBSC & had> b WHO FEEREEES /S L & U TR D HMiis & L
T 2 RGN L CRERE ATV, £ 50mg & 80mg DHUAZIRML LT, 7ok, ZhbD7 a— 28T FEHE
sl 2 B9 2 [E L FRE T AT 6 AR H S N D.

iv) GEEMERHIIC RS A RT A4 ROMERK

WICK & bige U CHRIHIIBR BEBE i 23 B TN D /3o AR FE S O S LRI B L C, b U 72 HisRmsuA e
EORENT S FEEL, PUERMIHTAIEE SOV OFERR,  FEalk A W E EORE A OMHEORREE b L1,
(A AEFEMICEAT DR T A T A R ZE LTz, A FI A CROERICEE L T, Btk
FOBRNDKBESNDEGIE T 5720, RIHEREICINZ, FEME (TH7I7), 178 (BA5@EEK
Ah AR A PR, PMDA HTHESR AT - AR A R A - RIEAREEM FIEHEESR) , MRS (B AT
¥, NMTFTIVATH—F0) oD W EHBEL CGRmaiTo7Te. A R4 VETIE, N AE
G OBHFE D> D BUEIRGEZ IS BT D HE ISR T 5 U A7 IR0 OB FEEL T Z 2B E LT,
T FHEIC BT H U A7 R (NF—FR) LEZONDFHEIZOWTERARS Lz, KRR TOfEEwh
(AT 61T 5 R EFIE 2 TS, e F R B W TEE T N E HIBEICHOWTEHEH L-. B LA R
TAUREL, BM6E2 AND 3 HIZ e-Gov A B DOE AT ST,



(1) Evaluation techniques and regulatory requirements for recombinant viral vaccines and mRNA
vaccines

i) Biodistribution of recombinant virus vaccine

We developed quantitative methods on multi-site of DNA in recombinant adenovirus vaccine (Ad
vector) using droplet digital PCR (ddPCR) and quantitative PCR (qPCR), and inoculated mice with a
model vaccine using Ad vector to evaluate its biodistribution (BD) and shedding, and we obtained
good validation results for ddPCR and gPCR. We evaluated BD and shedding on mice administered the
model vaccine. The quantitative results were similar in both ddPCR and gPCR, but some low—copy
samples could be detected only by ddPCR. We developed the method of measuring anti-model vaccine
antibody, and evaluated the antibody in mice administered the model vaccine. Based on these studies

we summarized the points to be considered to evaluate BD and shedding of recombinant viral vaccines

ii) Virus safety evaluation of recombinant virus vaccine

The NGS method, a candidate alternative method for in vivo and in vitro virus testing mentioned in
the revision of Q5A, was investigated using AdV-hCoV-HKU1-A2 which is transferred from Dr Tanaka

An exhaustive exogenous virus was spiked and a detection system for exogenous viruses mixed in the
viral vector was established by NGS. We spiked Reovirus type 1, RSV and FelLV which were a part of
recommended 7 virus by revised QbA, and detected genome of all three viruses by RNA-seq NGS.
However, it was confirmed that differences in detection sensitivity can occur even when the same
amount of virus is spiked. Therefore, qualification and validation of the test method is necessary

depending on the differences and characteristics of the samples measured.

iii) Establishment of guidelines for recombinant virus vaccine and mRNA

Since the development of recombinant virus vaccines for ebolavirus of dengue virus has been
progressing oversea, the Point—to—Consider for recombinant vaccines was published according to a
preceding MHLW study because of their potential usefulness as traveler’ s vaccines in Japan. On
the other hand, development of recombinant vaccines in the new coronavirus pandemic from 2020 was
rapidly progressed, then we tried to develop the guideline for recombinant viral vaccine. A draft
of the guidelines was compiled in FY2023, and then the guidelines were publicized to the industry
and opinions were solicited. In March 2024, the guidelines and Q&A were issued by the MHLW.

In parallel with the development of the recombinant virus vaccine guideline, we also studied
the quality and safety evaluation of mRNA vaccines, and in FY2022 to FY2023, we summarized our

views on mRNA vaccines and published them in Japanese and English.

(2) Evaluation techniques and regulatory requirements for next—generation biologics with a focus
on antibodies.
i) Characterization of anti-SARS-CoV-2 mAbs
Antibody—-dependent enhancement (ADE) is considered as the safety concerns of vaccines for
prevention and monoclonal antibody (mAb) drugs for treatment against COVID-19. We evaluated anti-—
SARS-CoV-2 mAbs induced immune cell activation which is related to ADE by using anti—SARS—CoV-2

mAb panels. We found that receptor binding domain (RBD) epitopes of spike protein in SARS—CoV-2
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affected the antigen—binding and neutralization activity of anti—SARS-CoV-2 mAbs against SARS—CoV-
2 variants and Fcy receptor—dependent immune cell activations induced by virus—mAb complex. Our
results suggested that Fcy receptor-dependent immune cell activation properties may be a critical

characteristic which affects clinical efficacy and safety of anti—SARS—-CoV-2 mAbs.

ii) Evaluation of anti—-SARS-CoV-2 antibody and anti-drug antibody for biopharmaceuticals

To ensure the reliability of the anti—-SARS-CoV-2 antibody test, we compared the performance of
antibody test kits and their cut points using monoclonal antibodies against S protein and N protein,
WHO standards, and “standards” that we prepared from CODIS-19 patient serum. The “standards”

prepared from domestic patient samples were considered useful not only for evaluating the
performance of the kits, but also for converting the results into international units, thereby
enabling the effective use of results between different kits. Regarding anti-drug antibodies (ADAs)
assay, we have established a method to improve drug resistance, and have summarized the points to
be noted in the statistical processing for setting cut points. In the course of applying the
established ADA assay to patient serums, points to be considered in the ADA measurement were

extracted and reflected in the draft immunogenicity guideline

iii) Establishment of anti—drug antibody panel

To detect the generated ADAs in patients is important because ADAs can impact the pharmacokinetics,
efficacy, and safety of biologics. Since the reference standards are necessary to establish the
appropriate methods for detecting ADAs, we developed IgGl, IgG4, IgE and IgM types of human-rat
chimeric ADA against the anti-TNF-a therapeutic antibodies infliximab and adalimumab. In this
study, we clarified the characteristics related to the immune response of the prepared ADAs, and
the usefulness of the IgE ADAs as the reference standards for the IgE ADA assay. Moreover, we
prepared the adalimumab ADAs for the collaborative study for the evaluation of monoclonal antibodies

against adalimumab.

iv) Guideline for Immunogenicity assessment of biopharmaceuticals

The draft guideline was prepared based on the results of the reearch as described above. The
draft guideline describes the risk factors (hazards) that influence immunogenicity, with a focus
on points to consider in the evaluation of anti—drug antibodies in clinical trials, with the aim
of presenting points to consider in order to reduce the risk of immunogenicity from the
development to post—marketing stages of biopharmaceutical products. The draft guideline was

submitted for public comment via the e—Gov website from February to March 2024 by MHLW.



