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Fig.1 Schematic illustration of MPV and MPV VLP
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Fig.2 Schematic illustration of the preparation process
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Fig.3 Schematic diagram of encapsulation of foreign
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I AT Y LA S BT I A TSR Y 21
Pk R, BEEARTTR AR VLP, B2 8k
T3 B RETE VP PR 4 B Pl 40 K 23 R il A
ok, RERVEEES, MRS, Xt
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FEVLP N, 3B, dndel g 5 g 7= 4 4 3B i # th
AR,

T VLP R E 2L, AL EEN VLP 5 MPV
VLPAH LT S il £, DR 2098 4 th 25 R H At
Y3 B 1Y VLP AT & . 259 5 T AR S5
5 (3R3) .

Table 3 Application of MPV VLP and other VLPs
&3 MPV VLPE EfVLPsHI M A

VLPZ V5 JE AR S H] Z2E R

MPV B2 IR murine polyomavirus FF R FE T A0 SR ET AN SR A IR It kg2 vy [85]
USSR ia T [62]

N EARAEZ [86]

L i 5 A 20 A [45]

HBc LR O PR hepatitis B core antigen TER Wi 1571 84 92 1 [87]
48551 JF A AR e P A P T 200 S o £ [88]

CCMV I AR 505 7 cowpea chlorotic mottle virus 5 RN AE N\ IF 7L 3047 4 A 72 B N e i [89]
VAR IR N 5 BB TATE R [12]

™V JHEE AL R tobacco mosaic virus F TR R s [90]
MS2 I B R MS2 bacteriophage MS2 FERAEE KT AT 5 M A mRNALE 1 [91]

53 ATHfMAE

MPV VLP B 456 5 RIRmHEIEML, BATRM
(I RE R ME, I MPV VLP %2 31 ] L34S i
FERPTLIR, 7= AP RT LUF SRR TR0 1 55 2 119
PSR . W BERA R B A REAE TS LR
Fbr, MREEEEG T, P LRI = A X
PURRN PUIA  KFEEAHEER VLP 5, BT&
WAL Z B A EAER, S8 BN B AN
HAWSIAES, HAT A EE R,
FH VLP X Bt RS54 7 K00 mT 58 5 o w8 9 R f5E
FESEIE . B FH 0 G S G Tk A Tl EEC S 72 W o
7% (enzyme linked immunosorbent assay, ELISA),
PAMPV VLP{E#T), 33 ELISA £l MPV VLP

Ho 3k 1) /N BRI T BT AA 2 . 7€ ELISA (1% 5E 4tk
b, BT VLPZE RGNS, R T
MPV VLP [ H RIS B 78 55 i A& Hh s b A
BUAFT DAREARIL et , (T s Rl e AT R

6 Z#HitERE

MPV VLP 7EJE 28 RF 45 07 1 5 KSR MPV A
o, nlE s A B D) EE VLP, W R .
25y e ot T 3R AARZ5E40E, . MPV VLP (38 AL 31
MIXF 25, AR THAY TR RGBT B
T &4 @ U7 MPV VLP A2 77, (HIR{8k
TEAWHRR, fifbbr=T2, AR KA
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REAR A F= A, 94 r i) . AR VLP #9815
BRI, MPV VLP MR TERE 1 AL RYR YT 45 7 1
HA N T REE, (EE L SE BRI AT 32 3 i 2 B
il BN, e AR T LR AR A Y4 o i 1 5
VLP, {HJEAfb2E R v BA A v 5L TR I
FEMR AR B RSE A — o R Wik, X T
MPV VLP B HF 780 75 A WHR AR 58 3 . J5 22T 5T
ATRATELA R 5 T F . a. 38 MPV VLP A9 4 7754
R RO GOEIE R S AR E . b,
TRAWFFE MPV VLP [ 41 25 b1 RN 25 A A8 11T 1
R Ar ik, FHTRITMPV VLP (0450, Mo
PERE. BEEAEYHARNERE, HEIREEAR . &
WA UG B2 MR G B, W
#:3h MPV VLP BfF5E, A B FAEL TR Y =
R .
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Research Progress of Murine Polyomavirus Virus-like Particle and Its
Application in Vaccine Development’

LI Guo-An, ZHANG Lin™

(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300350, China)

Abstract The virus-like particle (VLP) of murine polyomavirus (MPV) is a spherical shell with nanostructure.
It assembles from protein VP1, the major structural protein of capsid. MPV VLP has a unique nanostructure that
can self-assemble in vivo or in vitro and many sites that can be modified. The special architecture make it an ideal
nanoscale model in scientific fields such as biochemistry. With the modification of the protein capsid and the
transformation of the core cavity, researchers have developed a series of vaccines, multifunctional diagnostic
agents and versatile nanocage systems. Recent studies of MPV VLP modification have focused on the interface
modification between subunits to facilitate the assemble process, and the interior or exterior modification to
develop diverse applications. This paper reviews the structural characteristics of MPV VLP, and briefly introduces
the expression systems and assembly mechanism. The modification of MPV VLP was summarized, with emphasis
on chemical modification and modification using genetic engineering. In addition, the applications of MPV VLP
in the fields of vaccine development, delivery of drug and other molecules were described with examples. Then
the prospect of research on MPV VLP was discussed, focusing on the large-scale production and in-depth analysis

of assembly mechanism, beneficial from the use of advanced science and technology.
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