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[ Abstract] Nasopharyngeal carcinoma( NPC) has a high incidence rate in South China. Early diagnosis and
early therapy can improve the survival rate of NPC patients. Therefore, it is very important to improve the detection
rate of early NPC in the population of South China. An important factor causing NPC is that nasopharyngeal epithelial
cells are infected by Epstein-Barr virus(EBV). Some genes of EBV express a variety of proteins, such as R transactiva-
tor(Rta) , Z transactivator(Zta) , early antigen(EA) , viral capsid antigen(VCA) and EBV nuclear antigen 1( EBNAL).
Therefore, the main antibodies including immunoglobulin G(IgG) and immunoglobulin A(IgA) are formed in the se-
rum of human body, among which Rta-IgG, Zta-IgG/IgA, EA-IgA, VCA-IgA and EBNA-IgA/IgG are specific mark-
ers of NPC. In this paper, we review the biological characteristics of the related genes and their expressed proteins,
as well as the diagnostic value of these serological markers in screening the population in the high incidence area of
NPC, so as to provide a basis for early screening of NPC.
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WA RS E B, EB j58 ( Epstein-Barr virus,
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munoglobulin G,1eG) \Z Jz Z43E R T (Z transactivator,
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Zta) -1gG 371 7 (early antigen, EA)-IgA JHEAK 7%
iR (viral capsid antigen, VCA)-IgA L) K EB JREEZPT
J51 1(EBV nuclear antigen 1, EBNA1)-IgA/IgG"*™*' | B,
SRSZHF I B 1 2R A 5% 20U (polymerase chain
reaction, PCR) Kl Ifi. 3% EBV i) it EAZ MR ( deox-
yribonucleic acid, DNA ) 75 FI| F 7 5 F 30 £ 0 g
{ELDRT ] P AN [ e DX 2 3 22 S 5 R RO B A A
[Fi) K A e = 45 PR 3R BIR A 5 350/ I8 P8 40 b DX LA
T oo MHELZTT , BEIER S 5 W BRI A (enzyme-linked
immunosorbent assay , ELISA ) #24E 18 . 45 5% 458 viE 1
— 3, I, A8 SCFELEGR Ria Zia (A VCA [EBNAL
AR, LA RN A ELISA FORKG I L7 Ra-TgG
Zia-1gG/IgA | EA-IgA | VCA-IgA | EBNA1-IgA/1gG %
IRIKP- 55 B O FR IR 0 o
1 Rta,Zta EA VCA EBNAl 7 EMRESRHEY
FHEE

EBV 22— y-JE2 05 (herpes virus) ,
A0 E 172 TR EEXT (kilobase pair, kbp ) [ %U5E DNA |
AT FNR T2 K2 B, H DNA & 47 100 £ Fifr ik
3T EBV SRR . EBV R AREP £
TR [ K A AR B bk A A 38 2o X AN W] Y
B PRITE A 5 20 A i JRL A T AN [ 1 B R i i 4 s
i A A, L v AR R PR ek x5 At R 4 A O
I HVF 2 BE PR SRR 30 e VT 4 ] S i 5
ARG FE , P, 2 F AT ] — EAE EBV A G MR
WL SRR L FRTE A . EBY Y 1Y
200 PO BR AR o S 2R AR 11 52 1, T 7 S e b EBV
SR F R AR TR, B EBV W AR 01 1)
FEST S AR SR A LI B R il
EBV £/ | F2 40 i 52/ ephrin receptor A2 (EphA2) J&%
e S 1 e AN, i T e S s g &R R
Rta Zta VCA EA J& 24 1 3L [N 3535 77 ¥, EBNAL
JE TSR B R IE 79, LA 430 A 21 5% 46 EBV F
S DR B AR B T S R R A ) 2 e, Hoh 2
LA EBV R AL 5 S AR LR G AR
1.1 Rta BamHIl Jy B R 2202 — {2 A5 HE ( BamH1
fragment R left reading frame 1,BRLF1) #1 BamH1 H-
B Z 221055 — 12 AE ( BamH1 fragment Z left reading
frame 1, BZLF1 ) J& 7 B 5L 5L B, 49 91 9 B 5z 08
T Ria Fl Zta FH, 94 PREGE EBV 22 1)
AL o Feng S5 R 6 WA 3 41 21 Ay BRLFL Al
BZLF1 KL% 5% /K SF-, DA A 4 U1 Sy ) B, % 9
BRLFT BEPRTE S W i 2H 2L R34 (4/7 ), % BRZH R UL
IR 1M BZLF1 AE 5o Wi F06F BEZH v 395 338 (4

SR S5/T F3/5) 5 RIS ARG S5 A s 28 A0 i) I A
2 BRLF1 #1 BZLF1 5% 3K, LA EBV Il i1
FF P A £ BRE AR S X B, &3 BRLFT £ 4 A A
HOR W3R, T BZLFL 75 85 4 28y 40% , TEXT
HRZAS Hh 28R 53% 5 S UITE I /R Ria-1gG £ 5
W g AR I P AR s TE X IR AN R GX, DL |
S50 BRLFL K H g5 35 1 Rea B o 6f 45 ) 55
WHJES . BRLF1 437 F EBV 3[R 2 %[5 13524 50 (open
reading frame , ORF 50) , K&} 1 818 bp, Zifih ) Rta
& 605 DNEAEIR 5 AR m R X ARERE L,
RIXAHER BRLFL J5 37 H R85+, 5 2 Rta393-407
FNAE S FHPA03S il LAO6F 3% 2 /™ 4 ik ok 3
K TR T R XA EBV 354K
BRLFT 5l ik 807 20 i 2118 75 3 1 30 (extracellular
signal-regulated kinase, ERK) {&%5, 5| {2 4L {0 Jii 4%
G S MR R A B R R AN AR I AR B
I A 22 53 24, 1T 35 o 5 W s 4 L 1) 800 BB
J31T . EBV AIRAR e A LRI AT I (R0l
ST 1) S M 20 i & A= 9 %, BRLFT 5723655 Rta,
SHU I A T Rta ACFA20E 7 4 I8 & 5 R
EUT b e T (upstream stimulating factor,
USF) 454 BRLF 1 J5 37 rP g (i 7E - 79 A 51 El
AIGE BRLF1 %55, [F]is) USF i8] 4545 Ria fiE#F EBV
DEST Y3

1.2 Zita BZLF1 £ 870 bp, & 3 MM T, 45
fith 245 DN EIERRA N Zta, BATHE ST DNA 454
R RS DRSS . Zta WIS G/,
KAy L, 53 Go/M K2 s SN, 34 EBV 7E 40 Y
A Go/ Gy Wbl AT G 7 S s i — g
B, G AN S SRR G, 1, s EBV 0T HE Y
BRI AHMIAF 7 RISRIE Zia, 2 U BAL AT REAS B LAS
Zta 3k, PN AR e 20022 13 2 WAL, i Zea )i 5l
Toe kAL E A W0 ; il i 259 T BT g5
Zra 3K, LN S-A MY (5-azacytidine ) R 5320
MR G, B, 3 SO0 i 53 0 — 2 ] Bp ] 25 P
ARH A3 R, IS Zta SER 3K Zta 3
15 390K 45 #4 38 5% 1 2 ( discoidin domain receptor 2,
DDR2) , i 1M i 5 3 i 57 46 J& 2 1 18 ( matrix
metalloproteinase-1, MMP-1) 3 ik , {& 7 & I &
WA G2 5 H AR & 2 B S RR H 40
A% 8 (interleukin-8 , IL-8 ) %t K 3 3l T P4 B ) i F
M- 132 F -98, - 98 % 73 ), K 50 955 24
FEAGTE P, 0 ] 8 S YT L 200 - s 0 A s
A ( granulocyte-macrophage colony-stimulating factor,
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GM-CSF) } ¥ 48 fL i ( cyclooxygenase-2 , COX-2) &
35, 43 33 GM-CSF Je COX-2 FiifRi 4 i = E2
(prostaglandin E2) 5k , BN T HAZ AN 73 1L-10,
T o 2 SR 36 fr g 1 A 2T R R TR AN
1Y K RAZ T 1 (ataxia telangiectasia mutated , ATM )
1 EBV 2T AL I Bod s 1y 9 BZLFL )5 3516 7
et DNA K21l , i 7 BamH1-A A5 0] 5% 5% U MEZ
WiZ IR (microRNA viral BamH1-A rightward transcripts,
miR-BARTs) B P4 ATM &Pk, BHLAG Zta 153 1Y
EBV 25 AL, 4E+F EBV AR WIARAS , e i 55 i o
Y DR N R

1.3 EA BamHl F B A /2[4 12 654E ( BamHI1
fragment A left reading frame 2, BALF2) 45 fi% 135 T
il /R i ( kilodalton, kDa) EA, EA 1]i%S EBV #E A
L, T BALF2 Jk PR 2k 25 FR ) EBV & ] 21| 2
0, S DNA & e 22 B 0 EA 53
EBV Jit S84 B 4% 18 ( deoxyribonucleic acid, DNA ) 4%
4% H (DNA-binding proteins ) %l DNA [ ( DNAase ) |
yRiE R IR (diffuse early antigen, EA-D) }2 DNA
REWILIRE Y A BT 455 DNA 50>, &K
48 ~50 kDa 9y EA-D fy BamH1 FE& M 45 [n) 5F—13205
HE(BamH1 fragment M right reading frame 1, BMRF1)
G A4 o5 — TR ), R A B R DNA 5
HHEGER B EA S . Zta 5 BALF2 254l
& EBV ZHIE A WHEEH T . Ria Fl Zta 3 33 1
Fedl G BALF2 Ji g1 DX b I PO HL o i
FE . BMRFI ZE [ W B398 T Zta 41§11 BALF2
LR R 2l (0% S 1, T B RR 1k 23 30 il BALF2
BT, BMRF1 fil BALF2 33 353K AT #4h Zta 28
S R BREE , S 9 Zta 455 R DNA B2 il 4R
{37 15, (lytic origin of DNA replication, oriLyt) [t fE
(RHEALARIT DNA S o Sl Rk 1 i 4 XA
VR R X ) £ T 9 091) K% fie B o) BEAEAS 11 EBV 42k
Kl , %56 H BALF2 A 3 ME[A] X ( non-synonymous )
BN IR 22 7514 (single nucleotide polymorphism , SNP)
162215_C 162476 _C Fil SNP163364 _T 5 £4 I I &
o AU, S 5 AHOG , #8577 26 EBV mifa AL (C-C-T)
F9 S AL 98 KU B 11 71 435757

1.4 VCA BamH1 F Bt ¢ Z2[n) 55 — 25 HE ( BamH1
fragment c left reading frame 1,BcLF1) Zfihf¢) 154 kDa
M VCA O EBV S iiibraidy ™ o Uhdkig (12-
O-tetradecanoylphorbol 13-acetate , TPA ) % J§ 2, 1% ( ph-
osphonoacetic acid, PAA) il it /E & 23 4~ bp 11
BeLF1 J5 35X ( - 38 | - 16 #ZT1F IR ) 73 3 s

C 411 -

ST BeLF1 J5 315, 2 B 3 Ff I =X 6 #4) 119 oriLyt
I R BeLF1 23k el . 8 R a5
H,Zta & PAA 21 BeLF1 J3 8 780 551 (- 30
) 6 BTFIR) Bis HR A ACE . Rea 435145 b
Sy B EL R 101 25 9 (tumor susceptibility gene 101,
TSG101) % TATA 4547 FIHEHF 4(TATA binding
protein-associated factor 4, TAP4 ) 454, 11 iR &2 MK 97
N BeLF1 JERFESRm L
1.5 EBNAl BamH1 FBf K 45055 — 55 HE ( BamHI
fragment K right reading frame 1, BKRF1) #4172 kDa
B[ EBNAL™ . EBNAL f£ EBV g 4l 1) i R
e RN R A b, AMURRLERE EBV I IRIIRE,
WREE T 45 5 AR 2 il 46 X 5 (Tatent replication
origin region ,orip) , fE L] DNA il ; [ mfid i1
PO R GAT I P B R APRL AR F IL7 ( pro-
myelocytic leukemia, PML) #% {& ( nuclear bodies ) , 75
T EBV i b K 2 B AR
2 EBV MiEHNEEERES & X A B PRS2
e

PLE S Bl EBV & [R J2 3R 3Kk 8 7R %00 7 S
e Lo WA i SR E R v e $E EE AR AT, B ELISA J7
TSI S5 AR v 24 b DX N I P sk 26 28 A B 47
A, Xof - R0 A BRGSO, DA 2R T A
2.1 Rta-TgG 755 M i A b X P 912 K (L
T VUSRI A s AR L X i Ria-TgG,
REE R 90.5% , K EE N 90. 1% ,ROC £k T
FH (area under curve, AUC) 4 0. 933, BRiZI8ir A
RAF RS 5 SRR I8 B, 16 224 Ho 7 25
Rta-IgG WA BY T & BLE R AR, BAR AUC HHiT 0
WFFEM (0. 605 ) , {H#475 F VCA-IgA Fl EBNAL-IgA
9 AUC (4353149 0. 566 F110. 532) % Ul 42 P
Wik g £ B fe BREXT BN IV , 45 R0 s Ria-TgG
F1%) R B RE FIVRE S BE B, 20l 89. 3% 11 88. 7%
AUC 1 0.94 , X ZMREH 89. 3% LY 8% Rita-IeG
FRBAYE A 88. 7% fet e ABE Ria-1gG ik BHE"
B 5 G DN 48 )™ AR T BRI | 0 DT 5 R s S8 3 %
@ FEXT FRHE Rea-1gG 7KF-, 2 80U AR 5 B2 0 #
e &, 433 8 81. 3% F1 93% ( ¥Rif) .88. 75% FiI
96.67% (4 PS) L AE M Il L X, B W AR
Rta-IgG & [ (73.28 +8.26) U/ml | i 2 & T{a
X REE LA S [ (138 £0.82) U/ml] ™,
2.2 Zia-lgG/IgA T S WA 2 A b X A Hh 9912 T
# i Zhang 5 R Meta 4347, % 1 645 {5 51
JiE A AN 10 177 G IEE EAT ge it KL Zta-1gG
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R R ALy 87 % 5 57 FE R 94% , BHE ISR LE Ky
8.05, [ M ALSR H 7 0. 16, 2 T H AH H ( diagnostic
odds ratio, DOR) & 52. 93, AUC & 0. 935, 0] ILiZ% Pt
TR SRS WY RS AR BlJS Yang 257 X
ARANFEHATRI , W IESE T 5 3R98 Zta-IgA 5 EBV A
DRPR U IR S MR 98 5 DD AR O, LR 2. 15 ~
103. 6 ng/ml [}, OR >}y 2. 32,95% n] {5 [X [A] ( confidence
interval ,CI) 3 1.37 ~ 3. 93, FLIR B M K 103.6 ~
419.4 ng/ml,OR }72.5,95% CI Jj 1.43 ~4.38,
2.3 EA-IgA il VCA-IgA 7 G055 = & X\ B
MW A5 &3, VCA-TgA R 5% 45
1, RS BRI, T EA-TgA Ff 5 BE#R i, RO
R, P 0 9 25 K P A ) T 0 e T s B M D L
fEPER I 21 AT 318 912 A A VCA-IgA Fl
EA-IgA ,EBV FHYEZ 43 14 2. 65% 1 0. 09% , M
KILT 100 f5i] g0, b oA 87 51 SR Y
KB 33X P A 8 s 07 2 4 N 4 R EL A MR EEL 8 458 A,
AR AR 3R 6. 1% F1 0. 3% , A B0 12 {51 S s ,
6 A PR S AR AR L e VCA-TgA B
542 048 A, T EA-IgA %F VCA-IgA PR3 093 A
i, SR REALPA P B VCA-TgA JUAT-F- 2435 i ( geo-
metric mean titer, GMT) =1:40 A FEElE &, &
B 159 {51 By, Herb 111 08 RS .

2.4 EBNAIL-IgA/TgG 7£ S M g5 /55 A b DX R H 1Y)
W 1989 4E 5 772 1 ki EBNAL-IgA
FE IS M 50 5] S5 A 58 K2 38 477 gk B xof B v, & IR
FHME IR 78. 0% |, i % FELL BRI RN 5. 3% , ALtk
EBNAL-IgA ] 4y 5 W 9 19 12 Wi 48 Ao B 45 6z DU
AR AR RS I AR BRI H X 121 4]
B RE: Kz 332 i fid R %) R EBNATL-IgA 2 EBNA1-IgG,
Wi RAKE 55 K 85% F1 83% , STk 86%
Liu 25 GRS ) 2% 191 {51 s WA 938 A1 337 451 %o H
EBNAL X WAL, W05 R A A BT e, 4393
1 92. 7% F190. 6% 555435 H 85. 8% Fl 66. 2%
3 BASMmERNEEESZMX A2
i

3.1 4 EBNAL-IgA/1gG Zta-1gA/1gG f% VCA-IgA
LN B R g 2 & b XN BE 2 I (. A IR SEHIE
57 BE4 EBNAL-IgA EBNA1-IgG il Zta-IgG &)
R S R A 1) R 92% KR SRS Ry 939% Y Bz
DR AE A ZE T 7O R L 12 991 A =
FIHCAAR AT, AR 25 - X 43 hy e AR =AM R 4
G AT ISR, 4525 R 451k 51000710 T
199.2/10 J5 )% 0/10 J7, Mk 3%k 84. 68/10 J7 , 4 503R

BRI PSR, WS Liu 457 BE4 EBNAL-IgA
T VCA-TgA AR | AR S5 8 Soo) B, RN 95.3%
RSN 94.1% ,AUC 4 0.97, FiAMRR] AR U2
75 481 55 KRB R 75% , W8 5 T &
GiPH AT He bR o WRIRIT 45O 2k S5 33 5 S48 A 0 4
DUl 11 993 A, AR 4 LT A K SF-Ke A HE R 53
ARG =2 BV 3 AR 30 15, e
19 {51 A L0 , 3K = 20 TR A A 9 A 1 23R 43 31 Ay
5.00% (23/461) .0.26% (3/1138) Fil 0.04% (4/103%4)
IR AR P AR A 5 A B AR AR K ST ) 4
H A SE = AN TSR, DTG S0 AL S iR
DR A ST
3.2 B4 Rta-leG EA-TgA Fil VCA-IgA 53] £ 0 537
R X AR WA BR TR LA =Rk
AT AL, AT 223 8 3 A KL Ria-IgG  EA-IgA
1 VCA-TgA $55 BIIE ISR . e B,
X =R ) RN 94. 1% F5 5 HE R 98.9%
HER A 98. 9% , BHPETINAE 7 80. 2% , [ Tt {EL
}99. 2% , T SUMEER ARSI , T A5 BHAAEAG H SR T
TS K I g A0S 4350y 81. 9% 48. 3% F190. 3%
3 2 [ 23 A 2012 ~ 2015 4F 4 45 S IR
I SR TORL, 5 Ul R 88. 5% (1) VCA-IgA i
FTECARE , =T PRGN £ MR8 14 52 4380 B 75 (95. 8% ) 5
[F]I, Ria-IgG A1 VCA-TgA X5 A I BT 45 1 29 %6 45
KRR (0.774) , HIZWHER AL T VCA-IgA, )™
PR AR B 58 0 7 — 38 006 FH ARG I 45 SR 4 E A
REIRE M TR I AL A 92. 9% , 55 518k 99.5%
EFEHCH 0. 92, AUC 2 0. 99" S ) 48 A B
RAGHEN 95% FEFEE R 9% , FHIETE A 82.61%
BHPERTI (A 99. 13%
4 Rta-IgG . EA-IgA #1 VCA-IgA ZEk# N\ BEch %
ERHEREENMNE

S g 1 A DX R 8 11 REO SR A v, R B D A
Z IRk EBV @l A AR R 2
UL, 7 380 b X T JE KRB B Ak, 4 B+
A e A e R EBV (15 i A BE , T —
R BRI B R . BEA VCA-IgA il Rta-IgG
R ) PO AR AR, 45 21 1 FHAPE FAEL N 9. 4% , .
F T AT VCA-TgA BB (2. 1% )5
4 Ria-IgG  EA-IgA FI VCA-IgA £ il #5 8 v % 4F
PR TR , A 0 2 B B T
5 %

25 LA B DA A 2R R TR, K B
TR o S A v A b XN (1) S R A R )
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SRR 0 FR A 1R, S B v S MR R R AT, B
JEARGR S5, P IR XN R R B fg R4S B p
SNSRI A N THE 5 MR i 7L 03 0 A R DU 7
Z R ASE” WH | B X S BR Ol K& B3R SCiEk
XHE, WL Ria-IgG \EA-IgA Fil VCA-IgA R HK
A RN 4 DX THT {gkt B AR P 6 s 5[] BB 7 A e L
A5 SIS YT 250 1 B S G Sk SR} X e
HH R 1 RIS g RECE 25 B TR A I PRE AR B
AR A S 2R T BT, 31 o B R 1
LR XA RS FA R ] H b g il
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Advances in studies on correlation between autophagy and cardiomyopathy SUI Xin, NIU Yu-lin, LI Kun.
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[ Abstract] The word autophagy comes from Greek, meaning “eating oneself” and “precise cellular action”.
It has been nearly 50 years since autophagy was first discovered. It has been found that autophagy can be activated by
many stimuli, including hunger, toxins, oxidative stress and infection. Under normal conditions, autophagy of cardio-
myocytes is maintained at a low level, but under high activation of stress response, autophagy activity is enhanced and
plays an important role in regulating cardiac homeostasis and function. This paper reviews the research progress on the
correlation between autophagy and cardiomyopathy.

[ Key words] Autophagy (Atg); Cardiomyopathy; Beclin-1;  Microtubule-associated protein 1 light
chain 3(LC3)
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