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Abstract: Viruses are powerful tools for the study of modern neurosciences. Most of the
research on the connection and function of neurons were done by using recombinant viruses,
among which neurotropic herpesvirus is one of the most important tools. With the continuous
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development of genetic engineering and molecular biology techniques, several recombinant
neurophilic herpesviruses have been engineered into different viral tools for neuroscience
research. This review describes and discusses several common and widely used neurophilic
herpesviruses as nerve conduction tracers, viral vectors for neurological diseases, and lytic
viruses for neuro-oncology applications, which provides a reference for further exploring the

function of neurophilic herpesviruses.
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Figure 1

Virus transsynaptic spread process. A: the virus invades sensory neurons, replicates in the cell

body and establishes latency, runs along dendrites across synapses and infects upper-level neurons upon
reactivation. B: the virus replicates in the soma and establishes latency, and is transported from the soma
along the axon and back across the synapse to the next-level neuron upon reactivation.

http://journals.im.ac.cn/cjben



SHE SEBELESES: HENSFRNENIA

G FRIA L EIOCEHNEL PRV £
FHE AL PRV #BNL IR b 2 3R B B 52 2
X b RCR WA HLBRAN 9 7 X T CNS Al
PNS JR[H | HEE b 28 N 45 i A e A 1) T & 6
IR

VA_EBIFTERE O ik — A i A e 2 e 7 (9 TR
JEGEHLH], BHWRE A iR, R
R B3 B AR 92 0 R T DR SRR g ) P
TRAP T35 A BB B e w4 A4t 1T RE i

3 RATiEeAwERKKANES
A& R

o B 5P 6T S DXL R 24 ) 1 s 2 DA R KT
L2 i e R A 3R 38 R IR T A 2 R R 1Y K
S RN SO RPN R g EN R i T |
S, 1M T A R A AL 0T BN AF A A X R Y 9
B2 AT 33 35 R RN 24 9 1) I 1) £ 36 A2 3 PR
il o REZHORANE EMMELFAR, wxtT
MR MR E R, UL HSV-1 ], L] LA
JEe N\ N A A — 4 i Y i o ol HS V-1
A E Y, AT AR S AR R T i
14 35 PR 8 5% 2 A R b 8 B 2 mE g YT
HSV-1 A4 I H: 8K w8 M ] fiff 56 PR 7 pf 22
JeH B P,

MHT, PRZVEEE T HIR T RORAS
HE, IRYT I MY B — A T B R AT 2 10 Ak
B PR A7 o IO S5 s e — A o B SR M 1 o
B, ER RIS AL S R, SRR B
077 R P D g A0 L 2 T A A ) R O R
20 %) D A S A A B 0 1T A 3R S A %) D 4
BT E 2 A AR R A K, it g
S bk 25 i B B AR AR P, (B I i 57 s 7 BEL BT A
Wy R A K A [ s BELIT 1 9 i
PR 2 ) BB 6 Y L Sk T S B of A 5 e
MIZjigi%, AT LK 25 5 W0 S i e el e bk

&: 010-64807509

0 B B AR TEAT IR, TR g aT L i i
G S, T O A 2 9 92 5 1 T LAE AN 25
iz 1 ARl 9B, 24 4 ek 2 A I N 5 R 3
%, FEAMIN RS, N A 2
VIR i 3% 2 R o ARTRI A BE B T AR
TR g b, nT LLE A B Y A A E DX
BN, 45T & BLAE /I BUM B 45 Ak 1 ) 5 4 0
# PRV-152, J#E AT LUBYL /NERUT il 28 55 4%
DA BT, 15 H At o P DX 38 5 A i i i e 0
A% I BAF HZE G F bR IS TF R T PRV
TR 28 5 2800 A5 S IR DGR 5T, 3RS T AR
SEIRO BT — U W R i 2 R 95
G P 25 00 3o 3 ) R AR AR, SR, B AT 2
B 2B KR HUTE AR 5E 4 T ff, ST A %
BEERAAR G B AR AR ARSI ST, T LA 2 2
PRGN 25 W00 Y7 PR 2 MR B 1T AL . AR R
AR T B AT IR AT .

BAT /R % i R (Alzheimer’s disease, AD)J&
— RIS I 2 AR 2 v, R —Fh
WA ZAREI AT . AD E—FhJREPE R 2B 171k
g, R EEER . YT Xt AD
() LR R IR A TE 2 AD B Sl BA
HIRE S TR 2248, NI 80 TAERE 1 A1
H 5 AR 3006 Sh AR 0 e 21, B ik 5 2 B if
ZE Y M NI B R T R AL R 23 5 B AR TE A 2R
H (amyloid-B, ARt AL LUAEE, i AB 1]
DL S0 PN 24 4F B I8 iR A AR A PR T
PR BT R pits B, AR, FE/N
B HSV-1 373 F 4R R A 251, @
TG AR EF4EIE R Bk S5 T R R B Y
DUBSKIAIF AD. HSV-1 §7 88 7o ik B HE
AR BAERTE | B = Sue e a5 5L 1 |
RS A 8508 PR A0 AR AT, AR M EE AB
REW M) R AFR T AN, 2T HSV A AB
(5 38 F 2R P2 T (HSVigABouvIL-4) 4 S 1

B<: cjb@im.ac.cn



ISSN 1000-3061 CN 11-1998/Q =¥ T#22%4%  Chin J Biotech

=N AD (3xTg-AD)/N LY AD MK Sk iE
BTG, IR 2 2 FCAC T RE R G

i AD b, 14 5% (Parkinson’s disease, PD)
2 —Fh B ARV P 2R 1T M98 , PD 1Y
RIR AL ek 22 U i 22366 Jo 179 v ik P J5 i
ST BRI B R Z AR R, Z e et
25388 L I D 2 B B — R Y iz B
1, METHGE PD REAR A A R Ty
W AN T A2, AR, XA D
B i T i FH 25 0 25 30020 1 BB 2R e 2k
W, 3E A RGBT 7 ¥R ORI 52 32 45 1) 20 L 2 g
WA —FIRYT PD I EE TR BT, HSV-1
P T ERC PN AAE 5 2 B IS )
A OGN TR ) i I RIORT R 28 A B A DR A 1
R HE KR IRE 2 B A D fig . © A B
FEUESE, HSV-1 ¥ 3 74K mT DATE A K
PRI Al b, ¥ 5 2 EU AR 6 R is A G
B 4 FREEA, &2 RRFZ L (tyrosine hydroxylase,
TH). ZFEMR MR (amino acid decarboxylase,
AADC)., —BEMR S5-I b/Kf#EE 1 (guanosine
triphosphate cyclohydrolase-1, GCH1)1%%& il H.
Jz 324K 1 (vesicular monoamine teansporter 1,
VMAT)JHFEM S HSERB s T s~
MAR HSV-1 378k L, @t T Bs
15 R RGN IZY T EUR S T, JF
KB R H 6-FIELZETEN PD SRRl
I, SRR PD SRR P B £ Bk
Fr e g it

1 I B B AT IR T B K B2 W Y
IRTT MR B — P R HL o A T TG
T B BR LR EMS, O ZWMRCATE
YRR LR G s PRSI BE . TR
FERIPGIA 75: 55 0 PP 28 PR 75 AR A5 7 S IR X 7
ZE151% (Huntington’s disease, HD) ., AJLZ= 45 4l
RN {1k (amyotrophic lateral sclerosis, ALS)%5

http://journals.im.ac.cn/cjben

LM A TIRTT T BUS T RSP, H
Wi, HSV-1 1E A g 2 PR 1250w 2 A0 X T HoAtb
MG TN R, EREE T AR K, 1
E (N A= I Nl R R i = R i AR
HSV-1 X2 22 5028 H A8 By M4 13 A1 0
W% E] CNS FI PNS Ry ZEik, fHAd ]
HSV-1 VERBMARIRAEAE— 2 BRI . e
TRMXT HSV-1 ¥ 38 F 2 AR M 18 7 Bexd #i
28 RGN [R] DXk 1 1) 1 LA B T e 2 A
FEHFSEIT I, X HSV-1 84 0 1) 1 & 7] fig
S 3 PR R 24 W 3 5 o B A AR E I Y 3k
%, XM AT AT LS 2B TR
BIT . BN, RIS 1 B0 24503 1Y
LG, eGSR BE VG B 2 M T B
St g, IR AR AR A F
A A5 o3 i 2 A0 T 9 B S S R I 5 11 A
MZ—

4 EHBBERERTHHE R
FMEIESY

A /AR B MR TY 22 e e o7 T
A — o i e, HARSR S B g il 5 3 20 1Y
i e gl S B B FIBE T, AR GE iR YT e Ty
B AORRE T L S R IR AT B ER Y R
JRi 9 B (oncolytic viruses, OVs)J&—FigT 7l AY b
SR TT TP A R R A AR ) e
A 2R BE I 9 0 M O 5 R LA B g
W (B 2) . R FH OVs [P A5 AT LA 34X
TEMIE AR S, AN 2nt Y E 21 2 i
R EDT S SR, AR IR 75 A7 — /2 Y
Jry PR, PRI RS K BT A T g B R 5 A G
JEWR TR, DISSRIEREAER] . HSV-1 /N
— PP IR VAT BRI N TE A 2R i B
B oAl B 3R 7 FR 8

HSV-1 i T HIEHHAER K, LA



SHE SEBELESES: HENSFRNENIA

40-50 kb FAMIEIEA, J& H AT i K P eSS T, B TR T IR R Y
%ﬂ B9, HSV-1 Al LUK 2R AR 40 %% HSV-1 fiv44 A G207, Bl J5 7e /I U R

, TESHYIERL O TR R S GRS LT TR VN R T IR KR T,
R0, BRSO AN AT DUR AR ZUN, (H Im RS, R A% HSV-1 X g (93657 s8R+
HAETC 2%t HSV-1 FEf M 2 h BUwR T . 8 TIEARR 2R N i —
BOFER, IF EL AT DA T, TR HSV-1 ZE 4 ? e IR VAT AR, R T A 3 AR HS V-1,
25 58 5 IRE 43 97 R RICR B O 4R GATASY Fe Xt /N R AT N RS

Infected t 1l
Anti- PDLl antibody /\ fiecte u;or ce\
; : ! ’ CAR-T cell

GBM CSC Infected tumor cell __Lysed tumor cell Uninfected tumor cell
A TAAs NQ . ® Maturation
PAMPs TNF -0l
Oncolytlc virus . ‘ B Delibs Antigen presentatlon
NK cell ° o

Naiive T cell

B2 REBFRENMEER A OVs AT IR A M, 355 MR A0 % B: OVs &L IF5l
A 98 200 it 224 it S 250 b8 A S B JBE (tumor-associated antigens, TAAs) . 2 i V54 451405 #H 5 4 T (damage
associated molecular patterns, DAMPs)FI B 95 5L A& 4 5% 43 (pathogen-associated molecular patterns,
PAMPs)I BT, Bifi 5 45 A 28 IR 4l i (dendritic cell, DCs) A Kk LR 4R I (B 4n [ SR A4 i), DL
B 25 B I 4. C: OVs J&YL 530 TAAs. PAMPs Fl DAMPS R, BEVS T 4T Xt i) e
2 O 1% SR 9K B 988 SN (A TN =) S 3 5% W 5 204007 75 3 X6 A J g 11 e g 240 PR 1) SR SR B e SO . D: A i
(PR MBS TAAs. DAMPS ., PAMPs ., fie RN T AL T, n] 30 Bt 5 20 /il (antigen-
presenting cells, APCs), M i fi i 241 il /-5 (9 G 5 S

Figure 2 Anti-tumor effects of oncolytic virus. A: OVs preferentially infect tumor cells and induce tumor
cell lysis. B: OVs infect and cause tumor cell lysis, leading to the release of tumor-associated antigens
(TAAs), cell-derived damage-associated molecules (DAMPs) and viral pathogen-associated molecules
(PAMPs), which subsequently bind dendritic cells (DCs) and innate lymphoid-like cells (e.g. NK cells) to
clear the virus from early infected cells. C: Infection with OVs leads to the release of TAAs, PAMPs and
DAMPS, inducing both innate immune responses against infected tumor cells (e.g. TNF-a) and innate
immune responses against uninfected tumor cells through bystander effects. D: Disintegrating tumor cells
release TAAs, DAMPS, PAMPs, pro-inflammatory cytokines and chemokines that activate antigen-presenting
cells (APCs), thereby promoting cell-mediated immune responses.
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