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Chromosome; BAC) IZ90B—=2%4L, ZIHhHHRELEM m8 ZYH/\))—TES m8-BAC VR TFLNDFEL, FLT
m8-BAC LR T LZEFIAL TEEDHEEICHELFERENDBEIZEAT SR T LML EAA -

2. BEDBHEZTSIVTIFOMTHE m8EAWNEEVMILAREEREELEILEDTREEERETT 5126,
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A HHIEBER
BE, ERI7I7FELTE 3 HRICHI-IPEE
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HHBEZDOFORNGA—LLTOREEEAH R K
ISEREICERHIATWS. A TRILKEESSE
% THS LC16m8(m8) X, T&tE, RERM

DESHARZFMIZZIASH TSI DT,

HHEEZ DOFoRYA—ELLTOIGEREE MVA
I2KEHTSNTWNS. ZOEBD—DIE, 443k
BIEFERETIHEBITIS T IANILAES

BITERTAVATLOEEIZHLHEEZOND.

MVA [ZBRIZHIE A T 2K (Bacterial Artificial
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nTW3. COVATLTIEFREBERGREDERES
#FALT BAC TS5AIRADIEBEZFEA,
X MVA QUAN)—EBHITITITEMNHXE
5. FCTAMHETIE m8 # BAC IZvO—=2%
L, BAC S5 RIFMLREEME m8 #)h/\)—TF
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{2 TLELY. BARTIX40 mREDFAE N KIE
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BEIZ VACV Lister # & U* Modified Vaccinia
Ankara (MVA%ZERU\=154, ECTV &% 3
BEDHEETHOTHEFEILEFHLTELHILED
HESNL TS (J Infect Dis. 2009 Jan
1;199(1):39-48.). ZCTABETIE, m8 DRE
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REFERLETEHIXEEEMEINATINS. m8
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TlE, ERMHEETFEEICEALIV/VEE
EFEFAL. ChlzkYBimz NEETLEX
BEIO=—I[X LED FSURAMILER—E—LT
HAERTSH. BICERMEECFREDEIC
l:t|=1H#l'ﬁﬁ'ﬁ@‘//ﬁaﬁi%ﬁ%w#féné;

SIZERETHIET, SEX LED FSURAILE
F—A—ETEHAFFRLGOIO=—%ERTD
ZEICKY, BHEGRFOANEASh-{EH
Z BAC JSRIRZEWMIBTES. KEIZKYTY
HOAILAGPC ENPEBIEFEREFT AR
m8 Z A EMN DEEICHII T HIEMNHEL-.
—ATZEGFEREFTHHEEZ m8 2DV T
(FIEBE A THIIITHIENHEETLEL. Ch
X Z BIEFEEATHOITEAIZ M8 7/ A
DEIBIAISH DIEE THEL TLVELATREMEA
Hd SHRIIEATIMEZLEZATITIFET
H5.

AMRILIHEEETIFY m8 BDEED
ERIDIOFOELTOFAE - FEAEILEIE
MREREL, TRETHNIETHEETITEEH
BELTWS. BEIL—FZKYED, m8 DR
BRIIVFUMBDENL, ECTV BREEHR
THRODREEEFTILHIEINELLATIE
HWHAMREREIL TTHRIELI-ECA, DA D
FEEREL, BINEBIL—IEIZELSENS
BREGYRREYR—rT RS-



E. &R

One 13:e0192725.

m8 2/ 0—=2%L1- BAC FS5AIRMSRE LM 2) Omura N, Yoshikawa T, Fujii H, Shibamura
m8 %) h/\')—TE5 m8-BAC L RT LEMEILL, M, Inagaki T, Kato H, Egawa K, Harada S,
F1= m8-BAC Y RTLEZFIALTEEDEEIC Yamada S, Takeyama H, Saijo M. 2018. A
NEEEFERENDEBFEICEAL, HEZ m8 Novel System for Constructing a
FHEHUTEZUVRTLEEILILE. BIC Recombinant Highly-Attenuated Vaccinia
pLC16m8.8S-BAC ZAHWLS L AT LIXARE®D Virus Strain (LC16m8) Expressing Foreign
m8 EXANDH KGNS/ LERFETEHIAILR Genes and Its Application for the
E)ON)—FBHIENTARETHS. Generation of LC16m8-Based Vaccines
ECTV KE(Zxd % m8 MEEFFHMRIZZD against Herpes Simplex Virus 2. Jpn J
EREIL—MEICELSIE m8 DREIL—LDE Infect Dis 71:229-233.2.
WEFEESNSIPNREDOERELRSICKECE  3) FTAEH. YILEVINRAREESIUVZO
BEHZBH5ENBHLMELESTZ. MDAV RYIRIAIILRERSE. FA—/N
IWERDIAIVABELE, BARESHHAL,

. BEREIKRIER BRI, p177-181, 2019

B IELGL
2. ZEHERK
G. WX FER L
1. WX FER

1) Yoshikawa T, Fujii H, Okutani A, Shibamura H. ZN1#84 EHE D HFE- S #HKR

M, Omura N, Egawa K, Kato H, Inagaki T, 1. HFmE
Harada S, Yamada S, Morikawa S, Saijo M. A

2018. Construction and characterization of 2. ERFESR
bacterial artificial chromosomes harboring A

the full-length genome of a highly 3. Dtk
attenuated vaccinia virus LC16m8. PLoS A

86



EIES

L pVAC-BAC11
B5R-F I EGFP: mini-F B5R-R

. gRNA

Lctems WM/ /——1_ BSR | / i

Super infection and
homologous recombination

Infection
B i

Concatemerized genome

Purification of viral genome —
and electroporation into E.coli —

pLC16m8
-BAC

TH

1 m8-BAC VAT ALIZWHEL M8 NDEY /LHERIEFT S BAC FS5RIK, pLC16m8-BAC DEH R F—L, (A)
HHEMZHERER R E(C CRISPR-Cas9 Y AT LEEBEALAZEIZEKY EGFP & mini-F htyb & REFT 542
m8, m8-EGFP-BAC Z/E&L71-. (B)m8-EGFP-BAC % RK13#IBAIZBREASE THAMIRY / LERRLI-. 75
ZTVANWNRIET /) LQOBEEFICTOAATI—5HET 5, HREEIIFECTHEBZNEIY, BIKIELET /LD TF
HEITHEEREINS. (C)EPRLEIAMIVARS /LAEZRNWTKBEZREGEEET S, mini-F AEyhbRIZZOS LT
TO—I)EEEFNEET S0, BREEBRLE-KBRZERERL, pLC16m8-BAC ##51-.
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1st red recombination
I-Scel

:3:. ~~~~~~~~~ “—’/s
pLC16m8-BAC — [ BREN ferP mini-F B5R-R
2nd red recombination ﬂ

I-Scel

—{ B5R-F bq KanR _f{a]| B5R-R [ EGEP- mini-F | B5R-R |

N7 .
N/ \
\ /

\

X X
AN A
/£ A

ﬂ+ Arabinose (I-Scel activation)

pLC16m8.8S/8.0S-BAC — B5R o EGFP: mini-F | B5R-R |

8 N Z <
sl_eé%izzdg\g;gsgg&%‘ —{_B5R - EGEP  ITREN BoRR ]
. Homologous recombination
A C v
-> -
— B5R |
C
1st red recombination
I-Scel
M_Zeor |
\\}“ i/l
pLC16m8.8S/8.0S-BAC — B5R i EGFP. mini-F B5R-R 4
ﬂ 2nd red recombination
|-Scel
— B5R - EGEP mini-F
ﬂ+ Arabinose (I-Scel activation)
A B C

-

-»> <+
pLC16m8.8/8.0-BAC  —] B5R [BENECEENE  mini-F

2 EFGP EU mini-F Atyb7)—0 m8 #1)71/\1)—F % m8-BAC AT LEBEDAF—L, (A)HhFIA4IY
Mt BEIEF & B5R BIEFDREEFEIFT S PCR EWE RedET YATLZHAV-HREMEBRZICLY
pLC16m8-BAC ICEATS. BIZ2E B DMEBRICKYDFTIA LU EEFERE, TL2HBROEREED
BAC 7S5 XK (M8 A1 TET-1& mO 2147 D B5R D FNFh pLC16m8.8S-BAC, pLC16m8.0S-BAC) &4
HL71-. (B)pLC16m8.8S-BAC, pLC16m8.0S-BAC MDA ILARZEYH/\)—F 5L, HHEHMERZIZKY EGFP &
mini-F At ybAEEZELI=YAIILANHIRT S, (C)EGFP Atvhké mini-F At ybABEELALY BAC TS5RIK
pLC16m8.8-BAC, pLC16m8.0-BAC M {E#L. pLC16m8.8S-BAC, pLC16m8.0S-BAC %+ &(Z mini-F At vk®
TRICHEET S B5R BEFOEREREL. UANI—LIEzD0A4ILREYT /LND EGFP & mini-F Aty &R
T55DPCRTISA(Y—(A B, CO) K RLTHS. #HRIEE 5 ITRLTLVS.
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-e- LC16m8
4O m8-EGFP-BAC
-0- vLC16m8-BAC

0 1 2 3
Days post infection

Virus Titer (log10 pfu/ml)
(3,

<1

3 pLC16m8-BAC M) A/\1J—L1=9 4L A vLC16m8-BAC M EFER#E. RK13 #f2IZ m8, m8-EGFP-BAC,

vLC16m8-BAC & MOI=0.1 TRERSE T, BEMLGVMNILAEDEILZRELS-.
vLC16m8.0S-BAC vLC16m8.8S-BAC

eA

-

Plaqu Plaque B
AR

Plaque D

L

Phase-contrast

EGFP

B4 pLC16m8.8S-BAC, pLC16m8.0S-BAC M) h/\)—LIi=D A ILADMHIK. T5—VDKESLEGFP O F

HZIEMB T CTEHEL-. RK13 #i#8(Z pLC16m8.0S-BAC, pLC16m8.8S-BAC M) H/\)—Lf=94 LR
(vLC16m8.0S-BAC, vLC16m8.8S-BAC)Z B F &+ 1=. vLC16m8.0S-BAC (plaque A £ B) &
vLC16m8.8S-BAC (plaque C & D)DTFS5—4IZDWLVT EGFP O ERETS—UH A XERETLT=.
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Plaque purified
(EGFP negative)

9 ) 9 )
O © O ® O & p
(e 0] (e 0] (e 0] (e 0] (e 0] o0 =z

5 BEVYIMIZELS EGFP & mini-F Aty bDBRZEDHEEE. RK13 #iRICTS—IFEZEZLTLAELL
vLC16m8.0-BAC (8.0), 75—/ #E& %L TL VALY vLC16m8.8-BAC (8.8), FS5—o¥E&laht=y0—y, FIET5—
JFEHEELTLVAL vLC16mB8.0S-BAC (8.0S), 75 —v & Inz/O—Y, FIETS5—VHBEHEELTLELL
vLC16m8.8S-BAC (8.8S)&REE 1z, EULIz=VAILART / LEHRELT, RI3TRLIZTSAY—ABFZILACE
ALz PCREZTVWEMDHEEZRERL-. NTC (IHBEEEFLUOREBTHS.

Kan § EGFP | %% Amp § mApple § 352

| L] |

Kan y EGFP | "5 HE Zeo | | 52 % Amp § mApple | ‘i

ff ) Lassa } Lassa .
GPC NP

X O O

The improved system works well so far except for Lassa Z

6 #fHIRZ m8 R DHLRE
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