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Abstract

In recent years, gene and cell therapies have become widely accepted as new therapeutic
modalities, and a number of gene therapy drugs have been approved. Underlying this advance
are innovations in gene delivery tools, especially viral vectors, which are no longer simply
gene transfer tools in basic research. Since its initial inception, all aspects of gene therapy have
been dramatically improved, including their safety, functionality, and production technology.
On the other hand, with use of gene therapies clinically, new safety and efficacy concerns have
emerged, and gene therapy is now entering a new phase. Both preclinical and clinical data
have demonstrated that simple overexpression of a therapeutic gene at a disease site through
transduction by a gene delivery vector is not sufficient to ensure safety and therapeutic
efficacy. Maturation of this field will require more sophisticated gene delivery vector systems
and highly regulated therapeutic gene expression systems to precisely introduce these genes
into target cells and express them to the appropriate degree at the appropriate time. Herpes
simplex virus (HSV)-based vectors are extremely safe and functional vector systems that have
the potential to meet current challenges in gene and cell therapy. This makes HSV vectors
promising gene delivery vehicles for gene therapy. This chapter will focus on the current
trends in the development of HSV as a delivery vector for gene therapy.
(HARERR R AL 2023; 19: 218-223)
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AT B R, etk BEREVE, A EEHU
FITRTOMMIIBVORBEN L EEENRZIT O S,
—77, FERRICTERIZTFHNEREIMEH S NS X H 12
BT BHIZONT, Fehwa&R Ao ME T LL
TETHBY, BIETHERIH-LZREZ DTS,
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SRBENEREON R EDRLICH LN E 25
TETWV5. 5, ReEIHESNIZEoE#EE
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DR TFERIIBT 2 A8 2 ik 3 2 W heltk %
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YN) =R F—L LCORBHIIIT +—H A LT
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1. HSV XY 2 —Bi%
HSV X727 & — g E i3l <, 1980 41822 5
HSV # B EARNZ #—L LCHIHLE) &L
SRAPITBITWA. HSV 2R & — & LCHAHT
LY, MRA BN DL 1) R/ ISR
DM F; DI 4 MR AE 20k L TR RS RE ) & #:80.
2) IANAF I AHDTREN®D (~150 kb),
E R OB OB EE T 2 @M Tdh 5. 3) HSV
&Gtk YA NAA ) NFRERICHARTINE 2 &
BABNICEEY, BEGTEY =L LTHET 5.
L72h - C, BT AZROGRHIED 2. 4) kg
MBI R L CiMRIESe T X B 720, BN ZENICH
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MR OB L EARUNRE R DH, DX RIEH
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HSV X7 ¥ — OB EE T O 8 S 1384 DT
I L D EHESINTENY, INSOREE BRI
SHRWHETH 5. Nz T, 4 HSV X7 ¥ — ik
Heihspase S, o 72/l - RIS LT A HSV
Ry —%RETHIENRICR)DOH ST, &
DEHICHSV X7 ¥ —1%, BAEOBEIET BB A
LRI O ZENTELIEFIHBIM Ry
5=V AFLTHAD ZNEFTHSV 2Ry ¥ —L L
THHT % L ToRERHEIE, ZomuilllaEzkT
H - 72 HSV IZMREHIB DA DL L OMINBIZ BTG
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T5. FAMRIICR LCiE, R 2 kA X
B0, FEEIM S ORI E Z T B L FETEILL, T
OB AZHBLT, #ly o2 E2KEBlT5. 20
7o, WAEMHASV 2Z20FFNy 5 —L LCHMHT
LZORWEHETH S, HSV NY ¥ —0eWn oo
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AFIEFICREMITEN L DI R > T D, ROIE
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(BT, Zoxz & —i, HSV BN 3EE DK
AR XN TV A ICH D 5, MR LT
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FEENC, HSVZ 2 2i2h b 220087 X v U,
Us %554 23543 (Joint $Hl) ZXR\PEXELHI &
T, NI =57 AOREEPHETIENY TR,
PEEET #IAT B AR—ZAFELHBETELI LD
IS Ak Szt AR HSY X2 ¥ — O BSE D
EoplF LY, HSVARY ¥ — OFEEFIEEICH IR
ECHELZLE->THME TRV, FEEE, EEER
IRWFZEIZHE A T 2 B FIBHA HSV X7 ¥ — 13,
B OBETRELS SN TS HSV R & —
Ny 7 R—=VZFH L TWAH. HSV X2 & — DG FF
FEDHEIFIRIIC DO VT, BOTHTHL L HEHT 5.

(3) HE=ittK

ICP4, ICP27, ICP22 fEfn-FFEHAVRIA L 72 HSV X
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o FEpRSIER I BV TRV #E 2 R 3720 o
W, HSV 7 ARG AL O CEE 23 %2 £
72¢ IE EE T ICPO A% 5> T b Z L IGEKT A, 2
DIEAET B HSV HRANEEE 2 52 4 2TH £ 3 5 i
e LT ICPOMIZT 27/ A X VBRETHI ENE
BB EINED, ChEERTSHICE2O0KE%
ez 7 ) 7 L hiE e o Rw,. 0EDIEHSV T
J AOWEREERETH 5. HSV IS Y L 72
%, HSV Bz TRIAZ G, HEEZHBRT S
A5, ICPO & > 73 7 BIEAHAE T O h, w5 LIk
57, HSV Y/ ZOKEGHBERLPIHA Lo v
FENDLY. HSV X7 ¥ —IZHA SN L GBHREE T
HA L FROEGHIE %5207 5720, ERHERICB
BRI R IR TR W2 5. D) ED
IR ¥ —AEOMETH L. HRo L5 ICHSV IE
AR F AT RIE E #5127 4 v 2 LA
5Ty RICHRT A 2 L THEEREE % 5 A%, ICPO
A EEATEFICE L, DIFh R =2 BHTL Y
AWV A ERI O AAT: - VRIS 5 7-@, ICPO 1#
R RBR LR EEML Y AR A2 L
NTERWE, L7ad o7, RICICPO &L %4HE IE
B TRIHASV AR 7 —FE L7 LTH, #hF
ISR 7 —ERERIT) S EDEFICHELY. b
DOFREDT & 7 ), HSV N7 & — O PRI P 1%
FEUVWHBOCTHRENTH -7z, bbbk, TEIN
Lk E A WRT 2 EHELHSV AR ¥ — Y AT 4
JANI ZB5E L725. AR ¥ =Y A5 A TlE, HSV Y
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FHEOREBRFIEI L TwE,. Lk Tk <, ICPO
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O HSV 4 7 A8 &£ L T, Latency associated
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ER=ZL LTy A NVAEEM BT 5 2 & Cfif
oINS oW, MliEEO R ICPO B 1-%
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M2 R MRS A 2 EDSTE D, TS OHH
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PHEF SN, I F TR D 7 B b HSV X7
7 — OB L OEORFEN LRy & —EREINER S
N7z, BRI {L HSV R ¥ —1%, fkx itk
N KRR AR 2 ML ISR R C BT EAT S 2
ENWEETH - 720 72T v MERHARICH LT, M
Mz EEd 52 &% BICbh )8 AT 2 06
T 5 ZEDRER I NS ZFotk, HEE HSV X
7y —xR—=R12, 545N LY B LER
FYEEBINTWALEY, bhvbhid, = HSY
N7 ¥ — OFEREEHii 2 7V, 5 X o TR
- IR ST RICBWTY, b6 H
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Tw3. PDEo#RE, HEEHAHSV Ry ¥ — 5%
fEHSV N7 & — X 0224tk - #Retk2sBaz 2 R L
TWAHIZERFHLTED, HSVARZ ¥ —% w724
T RROBHEPICOWT O RIEICIEATE 2 L
PRSI D.

2. HSV X7 2 —% AV EEFREERRE
HSV X7 & — % w72 EIRIFgE I, AR L
TIHEFIEAATDONTEY, BHRORT ¥ —0EHR
RBRAREC, MR THEEE L TRAIN TV SBY,
—7J7, RBEE T TN =Ry =L LTH, HSV
DREMEZ TG L7 bk % e BB TR 7 7 — DB %
SNTEY, BRI IEEICITbNLTnS. LITFIS,
BB S LI E ORISR 2 R X5

(1) &=&E

PR TIEB L2 15 B AAEEN 2 E0Iw LA T
WhEINTED, 4% mEittazlz, 25AE
RPN ERAT B0, S SICEBRE NS 2 2
EDHAENTWS, —F, EHEEOMIMILED
59, ARMRBHEIEBEONTWS, — L) &
NBIEAT A FUEPIRIERSL T L L F7T=Z b
e EOFFEANE, BRI L THR L IEBR ST
ZORIMERIAE 2 A B FK - Bk o X
I BHEEORINE b0, RERBEE 2> T
. BIZTIREE, PR - RS AESR OREE DM
MM 2 LS % 2 L ASRECTH Y, —RHokE T
RS TE 2205, BAEOEGHRE
PRI T E L VIEZ WIS 2 W 27 Ta—F &
LT, EEMBEIEATEY, ZOEMERDED K
L |BEENTWARE, HSV R & —iF, ZOEW»
FEEBRIE 2> & A R TERNR 7 - L
TINITHIEIMTORTEBY, %< DK
5ZOREN - AREDPTHER SN TV E2E, K
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TWHBFEHHASVR 7 ¥ = DL LTHIEEI N
NP2 &, IE i#&f{x¥ ICP4, ICP27, ICP22 i#{n 5%
RELIZE RO HSV X2 ¥ —TH ), PREZ
B X5 v b Preproenkephalin (PENK)
BETIHEAA LY M2 a8 —FEHIN TS, NP2
FEAEG- S5 &, TSR LIS L) BRI
fii (DRG) (SEIX N RES 2 L S, DRG N
TPENK#E 2 + 2 B H 7 5. BB S L&
Proenkephalin 7 5 Met-3 & O Leu-enkephalin %% 4=
L, IhodH A FRERICKeTL LT, £
EZRMRELZIR T A LEZONTWS, EHEE,
NP2 IZERWEE T NVIZB T, BWiEelh & Eink
MR ESMER S NBY 2N S ORTERRIF RS Rz 5
D&, NP2 & 7238 IR 3 5 BRI ZE A%
7z (NCT00804076)%. £ I HHRERTIX, NP2 0%
2 - WA EFHET A BWE LT, 10 Bo#aHE
Wi PR B ISR LT NP2 @ S BCAie T~ Rz N 5%
Tz, ZOE, wIFNo dose IZBWTHEER
HEFRIIMERSNT NP2 OBWEEEI/REINT.
I 7R EER S EE (107 pfu/cohort) I2BWTIXBEE 7
KRR RO N Lo/ b 00, |- BEE
58 (10°% 10° pfu/cohort) (ZBWTIZA HITIEmE
R RA D SNz HwT, 6 IIHRERIE, NP2
SO %A - BRI T 2 B THEB I
ZEEWRABTH Y, 1720 ES, 1640
77RO S, NP2 2SLRARE TR AL S
7o KABRIZB W CIE NP2 G RO EE L ERHR
BHER SN h o 72728, HSV R 7 7 —\2 & &R
WOBWEAEMDER I N, —J, T RifLlt
BL, ARGEMGHEMEVHREIN o7, 20
#®i, MREZAEEEOYUEEZ HIEL T, Glutamic
acid decarboxylase (GAD), Endomorphin-2,
Transient receptor potential vanilloid 1 (TRPV1) &,
B2 R ERGHGEIE T 23R L 72 HSV X7 & —H%H
BENEE ZNSEOXRY ¥ = 3ERMEWET IV EH
WZHERIZBWT, BWAMERZRLTWwEZD, 4
BOBIRM e 7= 5. -8B %4
P - BEREMEATRIEIC M) b U 7288 = AR HSV X7 & —
EHIC X 2R OUE D HFHFIN TV S,

(2) EEHKRE

Sy A a7 4 —EEKERE (RDEB) 1%, K
T8 R0 K B AR 2 45 M oD T E S AS MK SE T
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U A S COLTAL B FARICK D IREL, H
Bz & R DTG T 0T L 272, RDEB



222

BEORBEIEFINEL 7Y, AERGEBERIME T
B IR A & P9 KR B R 2 AR 0 9. BUAE,
AP 2 AN 5ETR & & A IR e T, fER
RIS B 72O DMILE D AR D I, KEEE 5
T LAV TS 2 WY 2 W6 BBAN O BIFE AR 0 5
T 7z, HSV IR KBRS R 3R 12 &5 5
ZEPHBENTWBED, HSVAR Y ¥ — 132 D% i
FIHEF LTS, L2 o T, BREEREIEHSV X
75 —DBRITOEKERTH L L F 2 5. BVEC
(Vyjuvek; beremagene geperpavec) &, % o
MR ASV X7 ¥ —% Ny 7 K= LTHW
THBY, COLTAl Bz FRBA Ly P EERL 2
RDEB & (=GB H HSV X2 ¥ — & L CHgs s e,
Hi R BRI B W C B-VEC |4 RDEB & B8 € 7V
%> RDEB & # 1 2k Bz i Al i 128 L T, #Rm i
COL7Al BIZFAEATE S I LAURENIz. HNRY
& —%& 728 VIR, BIEAILT T € R AR
ABEE L TIADRDEBEE A L CTHEM X R,
B-VEC 5 WE7 It Rz 12 BEIZHO7-0#DEL
TN I 53 5 & & TREM - AR O AT
b7z (NCT03536143)". Zo#EH, B-VEC #5122
WY 2 EELRAEFRIIRDOLNT, EFHEKICB
% COL7 & 87 BORBMEN RO b, EVEll
BN S N7z 8 AR, M=
EEMR T 7 LRI & L CReet - s
AES, 20224E 1 HIZE T LTWw5b (NCT04491604).
UL, WAL ERBTH bR AR (ARCD
DIEWER 7 57— L TKBIOG 2SI NTB Y, K
REEAHE D ST W B,

BhUIZ

HSV % Hl W72 @ T HE BT R 7 & —Hfii o 1
Py, BRI L7 i B B IC R £ 5 7,
ZOISHFPIZIAATY # HETW5b, X7 ¥ —D it
LR HBROEHEIT LY, DIAnd s 78 A28 L
o 7RI OWTH, B LTREE 2D o0H 5.
Bz, F=MHSY X2 7 —id e g A,
PRWHIEC b B T EADRETH L 2 DS L
HoTHBYS, Gtk IhoOMBTRAET AEEZ N
Gl L@ riagEmEbHfEsh s, £72B-VEC%
BA%E L7z Krystal Biotech #LIZZEHMEFMERE % XF 5t &
L 723851690 HSV X2 ¥ — KB407 DB b o
TBYY, ZTOHEITHKERD 2022 FICHB L T 5
(NCT 05504837, NCT05095246). % D#kHI2iEHAs
#3525, DbEoXkHiz, HSV L, #BEOWEEDI 4
e HRBEINC LY, IO R {E TG AT
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