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B0 < BRI 21T X DB DORER D TE T2, FRMICB O TEIAZATV, I EHfE LTz, D
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X 1 SARS-CoV-1 & SARS-CoV-2 12427 L., mWHFiEM: 2 FfH>® / 7 o —F ik % %15 L 7= (Onodera et al.,
2021, Immunity),

(1-4) T X 5 XER X OEEL

Fox N2 ETHZ L Ca - AT Y AMAE A EHEEEL HepG2 FIIL=C Caco2 M7 & OMIEET MZHOWT, X
A LT DB R L, FHlTE R R RET A Z LT THOZRE T2, BT, EmELE LT,
o BMERL U 7= SR R R 36 OB K] 718 S 7 HepG2 ML HBH- TR « HEMHICRE DD N T v AR —Z —
AR T O AT o 72,
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(2-1) @EEAL : & MECYP3A ~ 7 A % U 7= CYP3A ff M~ — b — 3 Al ek BRiE o B %6

t hME CYP3A ~ 7 AT CYP3A #%EA| (pregnenolone 16 a —carbonitrile, PCN) %45 L7-& Z A, &5 EIKLF
A HTRE T CYP3A4 Z /X SR LTz, T ORE, Tl CYP3A4 & »on 7 &g, HFlgT 36 L O o> 4 B A7
Kigfba L 27 e — LB LD 25 (KB (ba L AT e —/VRE L ORICERRIEOHBEMEZ R LI E00n, M
HER 4 BT KR L a2 L AT v — L3 L O 25 [ KER L 2 L AT 1 — LR BRI IR CYP3A4 & L X%y Bed KT %
ZENTRBENT, PEDZ B B MECYP3A = 7 A X CYP3A IEMENA A~ — B — DRl L OMRR I H H
RETNTHDLZEDNRINT, £72, B MECPA~ DRIV TV AR~ A %5 BV IRLEOHRE L
722, CYPSABYECTHDH MU TV T LA ROKE LIZE 2 A, WM REICKT D YTV T AR
DIET Z V) Ar~ A o BRGICEVIRTT 52 L, MIRFRED I ARECH T2 N 7T AR
FEDL (Portal CR) &7 7 VAR~ A VU EBIZEIVIRTTHZ ERENTz, LEDZ &vn, & MECYP3A
VYANT O —THE LT )T YT A EROEES LIZEEO Portal CR 2/ NMERETEE~—H— L LTHHATH
DT EMIRES NI,

(2-2) EEE(L : & MU CYP3A/PXR = W7 R & FV /- B 353 Bh 1k O B

t MECYP3A/PXR v 7 AIZE b PXRIGMALAITHD U 77 VB U &L LcRIZ, N TY 78580 E L
A FITY T AOMIRMPIEEZY 77 o BV BB I VIRT L, 3 (17 AKBR AR L4 47
KEREIR) OBREIZER Lz, £72, V77 afh Lzt MECYP3A/PXR ~ 7 ZAD/NMEYI % V-4
A= TEESGHTICEY ., R OKRREER) ITHEYT 53 7T LOBEERRO o, ZNUHDORERLD .
Vo7 7oy raih Lize MECYP3A/PXR U ZAD/MEIZEBWT, MU T YT LR OKERLIRER) 23T
ELTWDLZERWLEMNE o7z, BLEDZ &b, B MECYP3A/PXR = ¥ A1E, /IMEIZIR T 2 RETHE L T
TOHABRET NV CTH DI LRI NI,

(2-3) EEAL : Cyp3aK0/Cyp2cKO/CYP3A-MAC ~ 7 A % N 7= iR BRYE D B %
Cyp3aK0/Cyp2cKO/CYP3A-MAC ~ 7 R{Zk b CYP3A DRKRMIEE THLH M) 7Y T LAEITIF Y T L& R N#KE
Ui Hi BEHERS 2 b L 76 R, R CTh 5 1 MK IR D i i EE 1 Cyp3aK0/Cyp2cKO ~ 7 A & Ehii L T
EVMEZE R L2, ULEDZ &6, Cyp3aK0/Cyp2cKO/CYP3A-MAC ~ 7 A% CYP3A IZ4 % in vivo HEREMAT 21T
) ETHARRBR LB b,

(2-4) ®EAL MDRL & Mb~ U R & AW B THERERIE OB %S

MDR1 B RMb~ 7 ZIZ 7T HEFHD P-glycoprotein E Z BRI G- L, %5 0.5, 1 B L2 RO R LU

I HE P R BE s B I — MU L3S KOV Kp, brain BT 5 Z L2k V., &~ 7 AIZBIF D P-glycoprotein

HEOFRBITHA R LT, ZOF5. Mdrla/1b-K0 ~ 7 ZIZ351F % K54 O — MHEREEE He 3 X O Kp, brain
2



I, BAR < 7 2B KL ONMDRL B Mbe~ T ATk L CEfE 2R Lz, BLBRERWZ &12, MDRL & Mb~ v (2B 1F
% Kp, brain i3 L OV P-gp transport activity per molecule [ZEFAT~ w7 2 2% L CEEZ R EANERD 5
iz, UbkoZ b MDR1 & M~ T Xk b &~ T ADMO P-gp OFEAEZ R LIZET VB E LT, P-
gp WEOFHEBATHEDO FRNCAHN TH L Z L3RI T,

(2-5) @ : & MEMDRL = 7 R & F\ 7 il B akBR L O B %
t RMEMDR1 ~ 7 A|Z pregnenolone 16 a —carbonitrile (PCN) ZJEFENSS- L, MDR1 FEE TH 57 X )L DK
WRAT & INEMIM AT 1IC351F 2 MDRL & /37 &AL AE LTz, XT3V ORMNBEATIZ PON 512 K VIR L
7oDIZXF L, MDRL & /37 BlL PON B G2 K D 5B % =T oo Te, ZOREERLE D PON EHIZL DT 3311
DAGNEAT AR T IE MDR1 DRMIZ 31T 2 FEBLEIENN & 13570 2 BRI L 2 IREMEDNE 2 bz,

(2-6) M CYP3A & MET v & W S Eh REER 1L 0 BA %S
CYP3A B MET » MZ CYP3A Al 25 Licl A, NI TV 7 AEE#OMPRBEIREIL 1 (KELE
DS ANIKEREIR X D b EE%E 7R L7z, CYP3A-KO 7 v b ClX, CYPSA FEFIOFMIZ L 53, 17 MKEM LA L 407
KL O M RENFEE E Thoto, LEDZ &b, CYP3A & MET v MIFEAIZHR T &2k,
b R CYP3A DFeMEZ R L7 3 ARG X ML R B E 2 7R L, CYP3A EEOMEMBIRE TG HRET VL2 D
ZEMRBINT,

(2-7) @mEAL 1 UGT2 & MET v k& H - 3B e
UGT2 & MET v B L OIER T v b (Wistar) IZY R7 Y (AZT) Z#ARMNER S L, AZT B8 L OVAZT R (AZT-
Glu) ORI LOMEIFTHRE=R AT L7z & 2 A, EF T v MIH~, UGT2 & MET » MZBWTRF B LU
HHIZE T2 AZT R OPRER S 572, B MCBITHREESL 7 v M/~ U RZHAFEm W2 L UGT2
t MEZ v R FEAMETE D Z LRSI,

(2-8) mEl  Bla 2B OER

t MEEI~DHE— SNP 2tZ (MDRL ; G2677T) %179 72IZ, b k MDR1 A TYea R % R FF L7 ES fifla~ Cas9
BELOATA R RNA FEBL T T 2 I R EBRIR DNA OIS FEAZITo 72, PCR-RFLP {EIZTY ) AWZEDHER%Z L
Tl ZAH, HHNOERMNEATEZ I LAMR LI, SHIC, #ELZE R MDRI @ZER) N TYRZ2REF L
72 ES MR~ & SNP StZE MDRI A TR Z T HF A T~ U RAEER LT, S HIZIERH YU 2 d D\ X Mdrla/1b-
KO~ R ERHIT 52 & THHRBEMBZED 2 EITkP Lz, 55172 MDR1 s &M~ 7 2 (hMDR1-
MAC 2677T) L EPAMUMDR1 & MMb~ 7 & (hMDRI-MAC 2677G) Z FHVv ., MBI 23 1F D P-glycoprotein
B R DO BE RO P-glycoprotein FEE T X2 L OB THIEIREIC DWW TR Rl L 5 2R %
bolE U 7o, IEAR AT 1235 1F % P—glycoprotein & > /37 IS Bl [T HF A & ZZ B CIIITHE LWV DOITH L,
P-glycoprotein & /X7 B DT /I VEEEMEIX, ERMOFNEAR LY HIKEZ R LT, b0
FEAR LV . MDRL BT 2677GOT ZHIL, D7 < & b MEMIME ZF51T D P-glycoprotein & /37 B 3B
BEZSETIC, MERAIRTIELZ RIS, LLEXY | MRl BT OFED SNP IZBIT 2
eI e RZMMDRL ~ 7 ADIEHAAH Th 5 AlRetEdi s Sz,

(2-9) \mEA - BB MeB o ER
RPN D =— XD FEm Ve N EERHFEFRE CYPIA BB TITEMT 5T, M7 AKR—Z—MDRl ZHAG
7=, CYP3A/MDRI A LY~ % —%A%FF9 % CYP3A/MDRL 3B A~ 17 2 L &FE KO ~ 7 A &L DRI LV 58
427¢ CYP3A/MDRL & Mb~ 7 ZDRHFAGIZAEI LTz,



(2-10) &E : 522 MURELEAEY A AW 25Ea e M HUREEmE O B
Seat MPUARPEA~ T A TR 2 12 K U FfRE SN D HUAE G T (BUR LS 7)) 236 ICi#iT L, & MEERNT
ITONA B FEREN~ Y ZANTHEEICHB TETWAHZ L A2 5T L (Satofuka et al, 2022, Nat.

Commun. ),

(3)
TFIANT—=A Y= PR =y b (BERASEE), 7y Iy =X V=R =y F (T4 7TV —-
A7 V== ) "A AR DA = AR =y M E L OEERED T, KRNI R L LT,

(4) AMERIT DU T O IR O 5

JST « HUPE A B LRI T (L o L VA AT r T ¢ THE) 36 L ORA - HUsRHEEIR i
HACEAR R O TR IURPEIRIUSME LI LT, 1) A AT 7 = v v VBB BLE R (G330 i
FE245 %), 2) WeBRTHEBAN A~V v U A Mk (G743 02 1088 41), 3) NAAEVRAVA v
R (Frak 9 FIE 356 44) . Zii U CAMERICI Y MATZ, REFIZSBE LTV DHFEE I L O
B S ERICBET 5 Z L TF Y U 7 ARICER D ATV ERH L, HEOREMMREICT 4 — RNy 7
L7ce BB ZER L, HIKICH T 5 MW OREZZIIRT 5 2 LT, Ot dEE~OR, QA
MEGY I Lk, O BRi~Dmtiik, 23dg Lz,

The purpose of this project is to accelerate drug development and improve its probability of success
by utilizing humanized mice/rats and multifunctional cells developed by our artificial chromosome

technology.

(1) Research support

(1-1) Expansion of animal models

To support each research institution, we expanded the humanized animal test environment 1in
compliance with the principles of the 3Rs, and we were able to secure the number of animals that
could be tested without delay at the external research institute as originally planned. Breeding was
carried out in each line, and fertilized eggs were frozen. In all strains, females tended to have
higher transmission rates than males. In addition, there were no differences in transmission rates

among these strains

(1-2) Pharmacokinetic tests

Eight pharmacokinetic studies were supported using the above animal models

(1-3) Human antibody production using fully human antibody-producing animals
We provided support for 12 human antibody production using fully human antibody—producing animals
One notable achievement was the generation of a monoclonal antibody with high neutralizing activity

that crossed with SARS—CoV-1 and SARS—CoV-2 (Onodera et al., 2021, Immunity).

(1-4) Support using cell models and the sophistication
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We distributed the cell models such as artificial chromosome—introduced highly functional HepG2 cells
and Caco2 cells to several research institutes, and provided guidance on evaluation methods (7
supports). Furthermore, as an advancement, we loaded the transporter genes involved in bile absorption

and excretion into the drug—metabolizing enzymes and HepG2 cells carrying multiple related factors.

(2) Advanced research
The following advanced research project goals were achieved, and their results were used for the

supports as described above

(2-1) Development of CYP3A activity marker evaluation test method using humanized CYP3A mice
(2-2) Development of enzyme induction test method using humanized CYP3A / PXR mice

(2-3) Development of test method using Cyp3aK0 / Cyp2cKO / CYP3A-MAC mice

(2-4) Development of brain blood-brain barrier test method using MDR1 humanized mice

(2-5) Development of brain induction test method using humanized MDR1 mice

(2-6) Development of pharmacokinetic test method using CYP3A humanized rats

(2-7) Pharmacokinetic test using UGT2 humanized rats

(2-8) Generation of humanized mice with defined SNP (Single Nucleotide Polymorphism)

(2-9) Generation of multi—-gene humanized animals

(2-10) Human antibody repertoire analyses using fully human antibody—producing animals

(3) Cooperation
We have published several joint research papers in collaboration with the Chemical Seeds and Lead
Search Unit (Structural Development Area and Library Screening Area), and Biological Seeds Search

Unit.

(4) Achievements and achievements in human resource development
In collaboration with the Tottori Prefectural Industrial Promotion Organization, we worked on human

resource development.



