NIIRZADBHRHZHS
DI)F ozt 90701

EBRAXE 7=ILtE5—
HEEE HBpE—

ER30FE12A11H




Aizilis A=

AILRZ 71 ILROBIRRER, BIEHEE

OUMEW BT (B MR E)
- KA A phepruriph :
(OfRE, B&EE, BREMIR) Za—AVIZBEFAYS I AD RS

§::4 [0) 1 W3 §:309) A ILADMHITEL

DR SBp L ==t
=S o O [O] VAN ADEW

A IR
{ @R D IEMREE
——
L0l \

% B HAILADOED LTI
) } B BAEE TIER

-
-

@ s BE
(- RAEGEE)
DI IARS B

@ W/EHELE

® EMBEHETOYC LA - FEBMNeuronTO VL AEE (L

GRMR 550 TS 0 X RS b R dBRA) VAN ADHEEHY
B KA - SRR |

ARLR, RENOEBTGEOPIR !



Crispr-Cas9 A T.L%. L\T—UL41/‘y77"JI~LJ:%>

BRBREANIILRZAD A ILABETEEDHIH

INILRZADALI)AD—ETHEEBE LT HAA—IRXRFT—R/IAILA
(PRV) IZ. BEEMNLEVVD TYIRICEARZITRREIBBRIENTES,
ch%%liPvarbx,E{k@ 2ETILEFEILL  AILRZIDAILAD E K

RELFERLEOEBEOMBRBAZEMNELT

BED

H

e

ez (T TULVAS,

FRIZEWTEBRVAMILADNEE LT HRICHAIZULALEZ R

=

FC

st H b, SIRNAZAHWNWTULALZHIHIT 5 EIZRK>TEIRIAMILAD

BEMHEAIFIESNAZELRELTWA, MMAT. A/ LREY—ILELT
BREGST=DTRITHED BAFLIEHE THSHCRISPR-CasI AT L4IZ

FHOTUUALZINFHEIL -G &L RIFRDIRZTF/oN S EZHMELTLNVS (FE

29 A REEFE. FRIOFEAMEERFIYMAEESRER)

SEIZINSEREREIHET-CRISPR-CasOE APRVEZEELTIOFEL

’CEFHL, FISERIVMILVAOBEECZIG TS EER

HBo

EIHLDT



'i,L. “E?ﬂ&}’»

T—Iz#—ﬁv4wx%ﬁ@%77z

1:128 5O A L A¥RYS-81(100L D)
YA ILRIF RS REE P BB

0.25m| ERERKRE

FtFI)Lal) > 3x102M
0.5ml EREARKRE

'/ BRIMILADE
SETEAE

£ B—°
i“t

5t A LR BIREEE

XA



DA ILAEEEIZEITLUTEZSRNA BRLE

Bk 1 2 5/ RlBik 2 4 BFfE R 3 Kfd Hl#ik 6 K

3
[x)
n

b
'3
I

Fuorescance

AL AALAR L LRI R RLA RS 1]
&

.ﬁ,.._,.AH,_--.V.
o
=z
AL TR AT A I s O T ol T
>
ot
.
harusiwr s

L] B " A -
',“_:.l AR " ® TR Pl " - 1 [sersaed Tirw |soestakd
(oot o

Conecied BN Aves. 27283 RNV Rata 208 1 10§ (23] Corecios ANA Nea 20 2 TRANA Rate 05/ 188) oe arecied FNA Ay 7572 A ko [205 (185 s Sorreciad RNA Aeay
S0 Concenmrwtione 347 88 gl A Concemmmicn: 2817 rgv NACaosaTIba 4242 gty RUA Concarbn

R Rabo 206 (105 0w

Y]

' Merse SaTew  EsdTew  ComAms N of total Arve ’ Marw StTuw  EsdTaw  Comims % of totel e Marw Stwilime  CadTew  CorAres % of totef Aves . Marw SuriTime  Dnd T Comr Ares % of Sotsl Ares

o I U] L) I8l I8 ™ I8}
1 an' “n b3 " 1 a9 “e nn e ©n < T 160 1 o @30 190 Va7
i m “was sin in " ? %3 Ll e ne L 2 4625

150

AT IR 1 B4R REER T ™ R R 3 B4R REEH T ™ R Rk 6 B4R

{ F
-~ | % ’[ NMBIACH3 . NMBIACHE
, ut E t
: t T | §
T L - *
1 t E | =+ |
£ E f
: & t £ :
3 LSO . F N
i | 3 - i
-l ¥ F E :
8 E b 2
E -+ % "
* - ¥ 1S - [
» F é +
r t ¥ w3
£ E L t
. 5 ‘: . L 3
. . -
’
N | E .
t | L : L \ \
- t t t |1 | t— t e —y 1 t ) y o1 | t o M E 1 |
‘ | i { i { { ' ' 4 . 4 ’ l i ' ' ' . ' § {
I oy - - "
reciad ANA Aray I Rk (785 ) 105 |0 cere RN Pgd 0 d '
M S o pol Fdvd G orrectod WA Arwe . 245 80 TUNA Mo 0098 1 199 100 AT Mabo [295 1) 108
MA Cormmmiraton 435 mo'l 1 gl
Endd Toone Corr Arew % o el Mo . Mot St I nd T Cotr Ares 0ol bt Aren
s ™ Murre St Timw  EnaTise  ComAms ' of sond Ares . Mure  SuanTiss  EnoTrre Com A Aafisn) Amss
3 4108 %3 Teh 1 an v 5 1T L Bed sl L
" Mos =20 va (s 2 "X L = 228 ] Qe 4m a» " 2 am an.r on
@ Py & 3 ;o 0 204 o

TS5 3EMAARAYAMILRAEES LY (1E01)



ANILRRADALIILADEFEORNASRER T

« ULALiE{EFEY) = Virion host shutoff
protein

("

 MRRAMRNARBRRICLEYBEEBERZRES

e AINILRADAILARNTILLRTE



IR ER A=

New Technology Presentation Meetings!

BRBRIVAD =X MEMICETHULALDEE

T'J/%&L%:lhr

ﬁ'lz%ﬂl&f%hrs
YS 81 DNA




YS-81 U4 BEFNDIA—=2%9

YS-81 DNA

PCR

Vhs-F:5’-TGTGCGAGCGGAGACATGGGCT-3’
Vhs-R:5’-AGAGGGCGAGCATCACAC-3’

30s at 94 °C

)

30s at55°C 45

)

1 min at 72°C cycles

1 {-) ori

lacZ

r
Amp Kpn 1
"
pTAZ2
2981 bp o T MCS
Sac |
lac promoter

puUC ori

SEQUENCING
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Strain homology Strain homology
Suid herpesvirus 1 strain BJ/YT genome 99 Papiine herpesvirus 2 strain OU4-2, complete genome 78
Suid herpesvirus 1 strain NIA3, complete genome 95 Papiine herpesvirus 2 strain OU4-8, complete genome 78
Suid herpesvirus 1 isolate SC, complete genome 95 Papiine herpesvirus 2 strain A951, complete genome 78
Suid herpesvirus 1 strain Kaplan, complete genome 95 Papiine herpesvirus 2 strain OU2-5, complete genome 74
Suid herpesvirus 1 strain DUL34Pass, complete genome 95 Papiine herpesvirus 2 strain OU1-76, partial genome 74
Suid herpesvirus 1 strain DUL34gfp. complete genome 95 Papiine herpesvirus 2 strain A189164, complete genome 74
Suid herpesvirus | strain Kaplan, complete genome 95 Cercopithecine herpesvirus 16 UL41 gene for UL41, complete cds,
Suid herpesvirus 1 strain Becker, complete genome 95 isolate:0U2-5 74
Suid herpesvirus 1 strain Kaplan, complete genome 95 Cercopithecine herpesvirus 16 UL41 gene for UL41, complete cds,
Suid herpesvirus 1 strain Bartha, complete genome 95 isolate:A951 74
Suid herpesvirus 1 (clone PRV VHS) HSV1 UL41 gene homologue 95 Cercopithecine herpesvirus 16 UL41 gene for UL41, complete cds,
Suid herpesvirus 1 strain Kolchis, complete genome 94 isolate:OU1-76 74
Suid herpesvirus 1 strain Hercules, partial genome 94 Cercopithecine herpesvirus 16 strain X313, complete genome 74
TPA: Suid herpesvirus 1, complete genome 94
VHS=virion host shutoff gene [pseudorabies virus PRV, Genomic, 1458 nt] 94 Strain homology
Suid herpesvirus 1 strain ADV32751/Italy2014, complete genome 94 Cercopithecine herpesvirus 1 strain E2490, complete genome 77
Suid herpesvirus 1 isolate HB1201, partial sequence 94 Cercopithecine herpesvirus 1 DNA, UL region, complete sequence 77
Suid herpesvirus 1 isolate DL14/08, complete genome 94 Macacine herpesvirus 1 isolate E90-136, complete genome 77
Suid herpesvirus 1 strain Fa, complete genome 94
Suid herpesvirus 1 strain HNX, complete genome 94 Strain homology
Suid herpesvirus 1 isolate HLJ8, complete genome 94 Cercopithecine herpesvirus 2, complete genome 77
Suig herpesvirus | strain HNI201, complete genome 94 Saimiriine herpesvirus 1 strain MV 5-4, complete genome 75
Suid herpesvirus 1 strain HNB, complete genome 94
Suid herpesvirus 1 strain JS-2012, complete genome 94 Baboon herpesvirus 2 virion host shutoff protein (VHS) gene, complete cds 74
Suid herpesvirus 1 strain HeN1, complete genome 94
Suid herpesvirus 1 isolate ZJ01, complete genome 94
Suid herpesvirus 1 strain TJ, complete genome 94
Suid herpesvirus 1 strain Ea, completegenome 93
Suid herpesvirus 1 strain BJ/YT genome 93
Pseudorabies virus isolate Ea virion host shutoff protein (VHS) gene,
complete cds 93
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Strain homology
Equid herpesvirus 1 strain T-529, completegenome 72
Equid herpesvirus 1 strain 94-137, completegenome 72
Equid herpesvirus 1 strain T-616, completegenome 72
Equid herpesvirus 1 strain T616 delta71, completegenome 72
Equid herpesvirus 1 strain T953, complete genome 71
Equid herpesvirus 1 isolate 438-77, partial genome 71
Equid herpesvirus 1 isolate 970-90, partial genome 71
Equid herpesvirus 1 isolate 1074-94, partial genome 71
Equid herpesvirus 1 isolate 1966—02, partial genome 71
Equid herpesvirus 1 isolate 2019-02, partial genome 71
Equid herpesvirus 1 isolate 222203, partial genome 71
Equid herpesvirus 1 isolate 3038-07, partial genome 71
Equid herpesvirus 1 isolate 3045-07, partial genome 71
Equid herpesvirus 1 isolate NZA-77, partial genome 71
Equid herpesvirus 1 DNA, complete genome, strain: HH1 71
Equid herpesvirus 1 strain 89¢25, complete genome 71
Equid herpesvirus 1 strain 01c1, complete genome 71
Equid herpesvirus 1 strain 89¢c105, complete genome 71
Equid herpesvirus 1 strain 00c19, complete genome 71
Equid herpesvirus 1 strain VA02, completegenome 71
Equid herpesvirus 1 strain OH03, completegenome 71
Equid herpesvirus 1 strain NY05, completegenome 71
Equid herpesvirus 1 strain NY03, completegenome 71
Equid herpesvirus 1 strain NMKT04, completegenome 71
Equid herpesvirus 1 strainFL06, completegenome 71
Equid herpesvirus 1 strain 90c16, completegenome Al
Equid herpesvirus 1 DNA completegenome, isolate:5586 71
Equid herpesvirus 1 strain V592, completegenome 71
Equid herpesvirus 1 strain Ab4, completegenome 71
Equid herpesvirus 1 isolate 717A-82, partial genome 71
Equid herpesvirus 1 isolate 1029-93, partial genome 71
Equid herpesvirus 3 strain AR/2007/C3A, complete genome 76
Equid herpesvirus 9 DNA, complete genome, strain: P19 70

Strain homology
Bovine herpesvirus type 1.2 strain SP1777, complete genome 717
Bovine herpesvirus type 1.2 strain B589, complete genome 717
Bovine herpesvirus type 1.2 strain SM023, complete genome 77
Bovine herpesvirus type 1.2 strain K22, complete genome 77
Bovine herpesvirus 1 strain Cooper, complete genome 76
Bovine herpesvirus type 1.1 isolate NVSL challenge 97-11, complete genome 76
Bovine herpesvirus type 1.1 complete genome 76
Bovine herpesvirus type 1 31-kb DNA (left genome end) 76
Bovine herpesvirus 2 virion host shutoff protein gene, complete cds 79
Bovine herpesvirus 5 strain SV507/99, complete genome 80
Strain homology
Human herpesvirus 2 isolate G, partial 105 genome 70
Human herpesvirus 2 isolate 4674, partial genome 70
Human herpesvirus 2 isolate B"3x2.5, partial genome 70
Human herpesvirus 2 isolate B"3x2.2, partial genome 70
Human herpesvirus 2 strain CtSF, partial genome 70
Human herpesvirus 2 strain COH 3818, partial genome 70
Human herpesvirus 2 strain 1192, partial genome 70
Human herpesvirus 2 strain GSC—56, partial genome 70
Human herpesvirus 2 strain CtSF-R, partial genome 70
Human herpesvirus 2 strain 333, partial genome 70
Human herpesvirus 2 strain SD90e, complete genome 70
Human herpesvirus 2 strain HG52, complete genome 70

10
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FULL PAPER Virology

Role of the UL41 Protein of Pseudorabies Virus in Host Shutoff, Pathogenesis and
Induction of TNF-a Expression

Hui-Wen LINY, Wei-Li HSU?, Yuan-Yen CHANG*®, Ming-Shiou JAN®, Min-Liang WONG" and Tien-Jye CHANG"*

)Department of Veterinary Medicine and ¥ Graduate Institute of Microbiology and Public Health, College of Veterinary Medicine,
National Chung-Hsing University, Taichung, ¥Department of Microbiology and Immunology, School of Medicine, Chung Shan Medical
University, Taichung, ¥Clinical Laboratory, Chung Shan Medical University Hospital, Taichung and?” Institute of Immunology, School of
Medicine, Chung Shan Medical University, Taichung, Taiwan

(Received 9 February 2010/Accepted 10 April 2010/Published online in J-STAGE 24 April 2010)

ABSTRACT. The vhs (virion host shutoff) is highly conserved in alphaherpesvirus, including pseudorabies virus (PRV). In an attempt to
explore the function of vhs of PRV, we constructed and characterized a mutant virus (A41). In the absence of vhs activity, A41 mutant
is highly attenuated in mice model and the lethality is correlated with the virus dissemination in neural tissues. As with herpes simplex
virus type 1 (HSV-1), the prototype virus of alphaherpesvirus, the pronounced decrease in cellular protein synthesis triggered by wild
type PRV was largely restored in cells infected with A41 virus. Furthermore, tumor necrosis factor-o. (TNF-a) protein expression was
elevated significantly in spleen of mice infected with vhs mutant virus. Since TNF-a has been indicated to be an important cytokine in
the innate immune response against various infections, our results implicate vhs may contribute to the protection against PRV lethality
via the action of TNF-a.. Overall, we confirm the shutoff function of vhs protein in PRV, and demonstrate the role that vhs protein plays
in virulence, and regulation of cytokine production.

KEY WORDS: pseudorabies virus (PRV), tumor necrosis factor-a (TNF-a), UL41, virion host shutoff (vhs) protein.

J. Vet. Med. Sci. 72(9): 1179-1187, 2010
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Exp. Anim. 67(2), 185-192, 2018

—Original—

Establishment of an Alzheimer’s disease model with
latent herpesvirus infection using PS2 and Tg2576
double transgenic mice

Seiichi TANAKAD and Hiroshi NAGASHIMA?

DCenter for Experimental Animals, Fukuoka University, 7-45-1 Nanakuma, Jonan-ku, Fukuoka-shi, Fukuoka
814-0180, Japan
2 Animal-care Co., Ltd., 5-18-14 Shinjuku, Shinjuku-ku, Tokyo 160-0022, Japan

Abstract: A relationship between Alzheimer’s disease and herpes simplex virus infection has been
pointed out. We established a model of Alzheimer’s disease with a latent herpesvirus infection using
a mouse model of Alzheimer’s disease (PS2Tg2576) and examined the changes in amyloid 8 (AB)
in the brain. We crossbred female PS2 mice with male Tg2576 hemi mice and chose PS2Tg2576
mice. After priming 5-week-old male mice with anti-pseudorabies virus swine serum, we challenged
the mouse with 100 LDs, of YS-81, a wild-type strain of pseudorabies virus. The viral DNA was
detected in nasal swabs by a reactivation test and in the trigeminal ganglia. At two months after
infection, the AB40 and AB42 levels in the brains of the mice of the latently infected group were
increased; the increase was greater than that observed in the noninfected group. Latent pseudorabies
virus infection was established in PS2Tg2576 mice and the level of A increased with the reactivation
of the latent virus.

Key words: Alzheimer’s disease, herpesvirus, latent infection, pseudorabies virus

20



Featured v World USA Business Tech Ent

& > Ddd Ng\éﬁ\lews Style

IV INA 7—&:/\11«
’\OZ 75€F9§1I%7b N I|:| %IE
DOFE R I“HAEF

rNeuronJGﬁ 21H TD%{DH& T N —FEDREEICAILRR YA )L ZAEE LT LB AT
HrBHBELD
(CNN) LY A< —FFDFIEICITNILRR Y
AIWZDEHRLTWAAIBEEA BB & WD IR
R ZDIFERFRICHRINIIRR D TR
TEELEDIEILICRIT=FDN DY ICH DT ENEAT
INTW3B,

21



L7‘»\L
Z3 P

SERtICmITT-EE

. Iﬁn CRISPR-Cas9IZ &> T ML A1&E5E L

£I93

° 71&\—

=D F BT RELTHiEsEsT

s |I- 1':0)1:[”%”7'-’\_]- Fl'éf&&;% c~—CﬁEnb /ﬁﬂ

FUMRBEDRNRBFERTH

DWTERBRT—ZTREL. 5L TOF,

« ERMEICFITT, DOF BT BIRRERE
AEBEMHILTAOVNEDY,

1

BHRALTILKIGEEDFEEHERTEZITOTL,

-

[ —

—

l’—

—

__.’_

—




ERXRANDHAF

o REERDETDS

OB EEIZDOULVTIEX. RARST

O—DEEIITTLTVSDTELG(ERTES

t%i’(t\éo

s AIEETHNILECFHHZ EERD KEBEERE
%ﬁ?f)\_IﬁEfoLTJm SERDOTELDODHEBMAEEZFE,

s T BB ITEBETZ. HAHAWIEBRAY

LT T BT D3

U BIFEAND

RSB ZTL\S

TEICIE. KFMOEANFENEEOLNS,

23



A BT ICBE T DB EE

OFBAD AT, :a NILRRADAJLABRE%
WMET HHERVEFEHBIY

o HFEES 4FFE2018-019505

Jan]EPN - f& ] K=

O FHAE Hep EE—



HEINEHE L

ERAXFE HRHEESR EFEERGEtE -
HI33-Frx—4%— FH E—OB

TEL 092—-871—-6631 (ext.2809)
FAX 092—-866—2308
E-mail sanchi@adm.fukuoka-u.ac.jp

25



