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AWFZETIE, BT OBFEEAN - IR ZTER Lo o A EHRS OIS & %, KEEA, HEIESHD
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1) NAAEEREDOTANVA « 7V F B WEHEE T 5%

Oty —27 = —(NGS) & W =B 7 O - fiE - MR HTR Y A L 2R BRED
FhEEDTWD., BHFER LT A NV AREO R, T4 & fio T, EHELEGEMEE U THEH X
L5 CHO MDD N7 v A7 U7 M= AR 4T o728 25, UAVARRESIZ 2V — RBEZH
Ao 572(0.3%, >4 X104 U — R). FEHIOFFRHT 2 FEMITIT o T oA LV AHRDHELY — R gt
L, MfaREAE DNy 7 750 KLU 6 L.

@1) In vitro 7 U 4 L HEE R OFESED 7=, Crisper/Cas9 DR HWTC TV 4 Entad /) v I T v
F L7zt bHSEHIaR TH 5 293T M2 B2 Lz, Z OISR NAE S ThY, FT R
Tx7va RIENTWND. T, ZOMBRICEAT ST Y A UEE T & LT 3 Rt Bank
Vole 775 cDNA Zif#E L, BRI T T A RE{ER L. 2) v o HREE OO KN B9 5 58 &
L, TSE #3428 Mg L OO ) 2 7 3HliZ1T-7-. ZOfERZ I, 7o MiEb &
UM% W5 ECo U R 7 BEHEIC W TR L7z

@A FEHEBEETROTANAZ VT T ARROTHICH NN 7 A L ARERICE LT, 5
PERECR DB Al L7z,

Q) A AEELICRT 25EYIUE (ADA) FEEICET 2558

ONA FERSOFIER FTRLAELEDIRIN & 7225 2 & 03 5TV 5 HL Y Hi iR (Anti-Drug
Antibody: ADA)IZEI LT, #fE ADA i HHIED I HTRELLES L AR HER FIEOIRE L B, = AR
TF KT D ADA [EEFERES oL E Rk E L CERILSEIOLE, BT 7 X® gk, o
F LAY —FTWEC L DIEZITV, BEOITEOREEZR OGN L. £, 3 FEOFUREIMIC
X9 HME D ADA SFVOREREEIT 72, ADA IZ X 500 A O 21T 5 72, {ERLL7- ADA
ZHWT, Pik—ADA HEKRDS T A XL S B EOMBEZ B b L, Fey SZRKFRIL
LR— & — iz O 3RS, AEERREIICEDS ADA ORI FEEE LTEHTHS Z
EEHIOMNT Lz, S BIZ, ADA FEAICHET DR ER ZH L0 5720, BARABEHY v~
FREMELZINE L, ADA 2T KOV 7 2 DNA Ofifft 2 #ED 7.

@ADA BEAEIZ DN DA ARG O MEREE LT Fe SRMHEAMEICEB L, f#ix Fey Rllla
B ELH 7 5% Wiz Fey RIa BFMET 0 7 7 A4 UITEOGRAMEZ O Uiz, £7-, Fe fElk
DT X BEEHN DRI DT 2 OUAETUREREL A FR L, &6 Fo /R & OfS GBI T+ %
AR, HUEEWHTAREA L OB 2 E B L T in vivo (Z381) B Il An 2 ffhT L7-.

3) BRT—# « BEYV VI HW - REERAFHMEE - FRIEDBS

WEAEHE 1L, =2 K7 ) avZ—¥#H{ks LCMSMS Z#Aatibd, ARdskhy o7 g et
Sy I D 3E N T 7> D | 253 HH 9 5 5154 BAJE L 72(G-CAT : Glycan classification by antenna
and type). AL, e, JBEIE, AEUNR WL 0B LTk & o 87 o 23 rl RE
DL, I TEORKE{LE Lz, ZORE, G-CAT XV, [F—BHFHROFEREM RGN A
R Sk SW480 k& U L EERSIE KGNS A BRI sk SW620 #ED B DA LA B 5 iz
L, $ABBEEE & o Xy A 2 R TR 32 2 E 3T 2. BITE, TVWOEDS ARSE B OMRERR A
DIiE%Z G-CAT (2 LV 3 CTH 5.

Lk, 977 —=<I2BWT, WHERZERHEIIIR > THAK 28 ORI T .

Intending to promote the appropriate and efficient development, manufacturing, review and



clinical use of biopharmaceuticals, three critical issues for ensuring their safety were picked up

and research for development of evaluation method using innovative technology were pursued.

(1) Studies on evaluation methods on virus and prion safety of biopharmaceuticals

(D We currently develop a rapid, simple and comprehensive virus test for cell bank using next
generation sequencer. RNA-seq data analysis of CHO cells was conducted using the virus
detection pipeline developed last year. We then found many reads regarded as virus origin
sequences (0.3%, >4x104 reads) in the data. We examined the sequences in detail and revealed the
back ground level of the virus-related reads which should be subtracted in the analysis.

@ 1) For development in vitro prion amplification system, we established PRNPgene knock out
293T cell by using Crisper/Cas9 system. In addition, we constructed expression plasmids which
express Bank Vole prion protein known as prion sensitive strain.

2) Risk estimation for spleen and placenta of cattle were finished. Based on this result,
requirement of risk mitigations for using each organ was considered.

@ Issues to ensure the reliability of virus detection methods were summarized.

(2) Studies on ADA evaluation methods for biopharmaceuticals

(DAnti-Drug Antibodies (ADA) have a potential to influence the efficacy and safety profile of
biopharmaceuticals. For the purpose of comparing the analytical performance of ADA detection
methods including biolayer interferometry, characteristics of three analytical methods were
examined using anti-EPO antibody international reference panel as model ADA. We also
developed original ADA panel against three therapeutic monoclonal antibodies (mAbs). By using
the developed ADA, we revealed that the size of mAb-ADA complex is well correlated to the
immune cell activation via Fcy receptors (FcyRs) and that the cell-based assay using
FceyRs-expressing reporter cell lines is a promising tool for evaluating the characteristics of ADAs
related to the adverse events. In order to elucidate the clinical risk factor for immunogenicity,
rheumatoid arthritis patient sera were collected and analyzed.

@Focusing on the Fc receptor binding as a quality attribute related to immunogenicity, we
showed the usefulness of affinity profiling using Fc v RIIIa-immobilized column. We also prepared
Fc-engineered mAbs which have different FcRn binding affinity, and examined their in vivo organ

distribution by considering its relationship to immunogenicity.

(3) Development of an evaluation and prediction method for pharmacological properties of
biopharmaceuticals by using clinical data and biological samples

We previously developed a rapid and simple method for a classification of glycoprotein in
biological samples based on the difference in glycan type and branch by using endoglycosidase
treatment followed by LC/MS/MS (G-CAT: glycan classification by antenna and type). In
2016-2017, we optimized the method for the screening of glycoproteins whose glycans had altered
in diseases, medical treatment and adverse reaction. The improved G-CAT enabled us to exhibit
the glycan alteration between primary colon cancer SW480 and metastatic colon cancer SW620
cells derived from an identical patient and to extract metastasis-related glycoprotein candidates.
We are now applying the G-CAT to serum from pancreatic cancer patients and non-diseased

individuals.
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