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1240 AT 22 53 243 B, i1 T 2:SUMOAL A F, PML-
NBs [ F R &b 56 45 14 B il R, AR FPMIL R [ 38 it
RBCCH 5 45 1) U 1 1) 4 7 58 & 48 . PML-NBs
(1) bR ax e i =X 1 Al T o g A A T ik
I A A AT 1 S AR AH AL (FE12) o

2 PML-NBs5yRaE R

2.1 PML-NBs5 & fyaE &R EMNHBEIER
WS R I, X ik g B AT B ) g 1) — 299

B A, 012 Al 92 B (HSV-1)IWICPO%E .

PML-NBsHLEfr . FR1E4E T 5 CkiE i) 5 PML-
NBs:H & {7 skt BAFE FH B3 75 2 1 LD g .
2.2 PML-NBs% 5 ¢ i % 3 K52

o 240 . P Ak R 0k B P A 3 1 [T i
(innate immune) & WA AT 5 BT 18 R G (1) —5 53, 1
EE NAR AT DA AR I A, e 2w
T #t & (interferon, IFN). i % A %F [A ¥ (tumor ne-
crosis factor, TNF)A 441 Jid /> 2% (interleukin, IL)%5—
ZR 5 A0 ERL 1 1) 7 AR SR AR HE AR IR B RN o 3L
Hh, TENATE 4906 505 51 3 40 I B 1) — o 48 i [

T AR TR G B S R IR R R R
SR . UM TR IFNG Y DI RE, HE IR R E

EBJi #:(EBV)[BZLF- 14 1. AJFL KSR #:(HPV)
IB6RNET & 1 45 £ 75 [ e i LA i e b 40 5

HA-PML

Myc-SUMO-2

HHA-PMLAIMyc-SUMO-2J5i FiDNA 5 GeHelaZf i, %% 4448 b/ WA 40 i, 614 4 i, FIHPMLZ Sl Myc it Bk i T S g 26 4
t, FFADAPIGAZIE, T9OCRMBE P, W LPMLE R AL M RPML-NBs £ 14«
Hela cells were co-transfected with plasmids HA-PML and Myc-SUMO-2 for 48 hours and then collected to glass slides by cytospin. After immunoflu-
orescent staining with rabbit anti-PML polyclonal antibodies and mouse anti-Myc monoclonal antibodies, followed by DAPI nuclear staining, the cells
were observed under fluorescence microscope. As can be seen from the image, PML proteins assemble into a ring-like structure of PML-NBs.
El1l PML-NBsHIRIRLEH
Fig.1 Ring-like shape of PML-NBs
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PML-NBs are spheres with a ring-like shell mainly composed of PML proteins. PML proteins first dimerize through their RBCC domains and then
form unspecific aggregates. PML SUMOylation finally leads to the recruitment of other functional proteins and the formation of mature PML-NBs.
E2 PML-NBs=4ZMFAHREE
Fig.2 The profile of PML-NBs 3D structure formation
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1 5PML-NBs#t EI R —LHmEER
Table 1 Virus proteins co-localized with PML-NBs

TR L PML-NBs b s {5 4 25 11 ThhezE )
Viruses Virus proteins co-localized with PML-NBs Function examples
HSV-1 ICPO, ICP4, ICPS8, ICP27 ICPO, a kind of ubiquitin E3 ligase, is a multifunctional
ULS, ULS8.5, UL9, UL14, UL30, UL52, US10 regulatory protein that regulates the expression of HSV-1
genome and activates the transcription of the viral late genes, etc
EBV BDLF1, BLLF2, BRLF1, BFLF2, BKRF4, BZLF1 BZLF1 is a key transcription factor of EBV that transforming the
EBNA-1, EBNA-3, EBNA-5(-LP), EBNA3B virus from latent state to replicated state
HPV El, E2, E4, E6, E7, L1, L2 E6 and E7 are vital oncoproteins of HPV, which are responsible

for inactivating the major tumor suppressors of its host cells,
p53 and pRb, respectively
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5 U0 I 7 G P ) S A 3 ek A O R IA ) Al
MR E T2 0.
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s v, 5 5 SUMO-1M& 1 [ PMLAISp 100 B4 fiFt, M
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7 (HHV-4), &EpsteinflBarr® 19644 1F Burkittyk [
JRBRAS TR AR SME AR M rh R IR, B iy 4 4 Epstein-
Barrii§ 2:(EBV). WMAEBW i T A H B, HAE
150~180 nm K EKTE, ‘& 55 S MR i 55 22 P g 1)
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il o 1 8 57 AR R 4G T 1 32 40 i I PMLL-NBs, &
il o 2L 3 DA 41 5 PML-NBs'% 4. EBJi 2 24 il 1]
SO I U] 5 BPML-NBs [ fif 4 LA K 953 #5 DNATE
PML-NBs ) 7% [a] - 43 411t T-EBJ 7 24 fif I
LAY R T BZLF-14 & SUMOE i i i 1, fets b
PML3% 4+ 47 [l ((ISUMO-145 4, i i i /> PML-NBs
[1ISUMOA, M fij 15 3 L e fif . EBJ #5 75 AR 1%
1% 1418 5 28 (AEBNA-LP(EBNAS)H fi 1% 14 1 PML-
NBs, EBNA-LP 5PML-NBs[#Sp100% [ 45 & )5 3t
[ 175 S EBY £ ) —F 8 22 15 B FTEBNA2[F B0,
fTEBNA2AT & ¢ b AR T Sp100HTHP LoiX P i i
f7 TPML-NBsH & 1. 1 T-Spl00FIHP1a#R & H
A Y S AN 2 1) A B4, 2 Sp100 & A 58 AR T AN
fit S PML-NBs4f 5 I}, EMAEAfF {EEBNA-LPH g {7
EBNA2YE IEDY, x4 BHEBNA-LP% 5 (JPML-NBs
TR AT BEAR bR T 1 32 40 T EBYA 5 98 AR 0 1
R AL ) B S PR AT

()N FL LI 95 #:(HPV): HPVE AL, 3
BEPHPA/NDNAJH 5, 2 5 0 1) BRI . E6
FIETZHPV 4ifidh () 3= B9 85 1, 49 il 47 3 FfigpS 3 i
fipRO I, BH 33X A 2 2 4009 o DTS 40 it 34
(AR, R A OB . SR, ULk
T R FIEO METH 5 PML-NBs A %5 PJ Ik R . KRB0
PEHPV11 Rk E6HIE7 4 H 5 PML-NBs3: & {7, {H
J& 5 B0 tEHPV168{HPV 18 [ E6 FIET & [ i A7 T
A F AN, A HPML-NBs3 & A7, 1 51
IR, PMLAR A fig 7] B B pS 3 ApRb i g 411 il id: 422
DA O S o 4 T A0 I 28 400 o 300, P2, e B0
HPVIEGEH [ e 1M 2 11 I A4 34 42 R S 1 e it
PML [V EABHAS fPMLEE 143 [0 40 f 3 207, 1 E7
U] e B 9 A B AR FH A SApS3 . pRbLL A
PMLAR [ (1) Th e i i HIPML IV i 5 (10 41 i 52 &
YEFES, e, A RIZEAHPV R EGHIET &
551 32 4 fuPML-NBs ¥ 4E F] U7 20 2 AN [A], X AR /]
RE 2 7 S HP VY 3 250 PR B0 1 2 5 16— Fp 81 22
JE A

232 #iFmE T S B — FPRNAY

BE, MR 2 R RNASE K418 6 I % 6 sliDNA, 4k
Jo A YAk, BWFSTRYL, DUR AR R
(1) = 2 S B I G ) 1T S5 PMIL-NBs A7 K.

1R N TN 1 15 75 (HTLV-1)25 5 1) fib 96
A Taxje — ML S BOE 1, A B #5247 PML-
NBs#JInt-625 [ H 4% A0 I AE H, 20 Int-6 1) 7. 41
SE A7, 75 S Int-6 W\PML-NBs#: # 21 41 g J5t o, {2 A
SCWPMLER [ 1) 2 757, 1X % B Tax 245 1] #PML-
NBsZH 73 I RE . 53 4b, Taxcth, & 2 [ g A0 4k 1 1% 57
A3 ST e B 7, ARCES B RN T DL PML
R R IA Y R,

HHFFCIRIE, SMERIEMPML ITREME A 23
A 7 (HF V) mRNA R I P 8 25 0k 2>, A
A g PMLE 5 5 [ XA FH 87 Tas I R & 18,
BEL15 Tas I £F i3 201 25 AT 003190 23 2 A1 110) 42
KU, R Y A R IR B 4T 4E 4l R (MEF) R, HE V)
SR BE 2R (1 2 IA BEWE B IFN AL B BT, (52
FEPML(—/=)[\IMEF 41 g HHIFNG HF V1) 86 42 I v A7
) 5 50, X HE— 4 % B PML-NBs®HFV B A7 H1 /%
B1EM .

AR, X170 NS G B e e s 2 (HIV-1), HUK
LI BT Y BT 2 2 G AR 25 5] A PML-NBs ) 25
P FIPMLAE 5 7 21 40 i 5, AT 52 iiPML-NBs

s,

3 IR E RS T SRAT AR AR RN

PML-NBs{F 4y —Ff 55 S 40 % W 4544, & 2 F
9 B IOAE 0 i, (RS2 WAL S50 K/ B4 L
KOG B PR SR = BRI, H w5
W) A 45 - PML-NBs 55 955 75 AH B A FH (1) V) 73 1 Bl
e 650> 1T AR B RAT 2 70 1 S A AT R I g
J1 KR 7R HERE ), O A AR 25 A
AFF 50 45 i IV 0 i 245 4 Dl R A L i S T T B
o JEBATF A NS R T — iR
9T/~ (Single-virus Tracking) R 4t, 1% & 5t v PASE
I PR RSP B O T AR A0 M RIS BB L A I
MM MBS EEN .. 5HADLS S
TR RGN, 1% R GRS A 7 P 23 2 (A R
BOTTHA TARKEE S, IR E B b ok s n £ 31
— MR R T NR AR . 1 RS
AT 4E 78 T e R R 2D AR (1) 43 1 B
AT RE.
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Fig.3 Schematic of two-color Single-virus Tracking imaging system
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556 KK (FRAP), 2Lk fig 5 5 #% (FRET)
G2 P BRI N, 7575 40 i P A2 PR R B
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H BT A AE 43, HZPML-NBs OB IE 55 /2 K A
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SEPML-NBs - 22 45 #4) £ [ 5 A0 1 4l i B v 5 11
15 R, ik = L b AT o] — i 2 1 5 03 2 1) S
PEo TP B AE A A L1 Y 3R 1ok 3 HIPML-NBs
(R Tl B 2 B L 34 AN PMIL-NBs 45 Ky 58 #40E, M1T
X HTPML-NBsFIHU 25 DI fie o
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Promyelocytic Leukaemia Nuclear Bodies and Viral Infection
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Abstract Promyelocytic leukaemia nuclear bodies (PML-NBs) are a kind of dynamic nuclear substruc-
tures in mammalian cells. PML-NBs have been demonstrated to participate in many important cellular activities,
including DNA damage repair, senescence, apoptosis, gene expression, tumorigenesis and tumor suppression. In-
creasing evidences prove that PML-NBs are the targets of various viruses in infection. PML-NBs are involved in
host antiviral defenses through mediating an intrinsic immune response against specific viruses or serving as the
components of the cellular interferon pathway. In this review, taking several DNA and RNA viruses as examples,
we summarize the interplay of PML-NBs with different viruses in infection to reveal the important roles of PML-
NBs in antiviral defenses and cellular immune responses. Meanwhile, we propose that it will be helpful to study the
functions of PML-NBs in viral infection using a new technological method named Single-virus Tracking.
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