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Research progress in the tumorigenic mechanism of Kaposi's sarcoma-associated
herpesvirus-induced metabolic reprogramming
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- V% 78 AR A OK Ui 92 W 75 (Kaposi sarcoma-
associated herpesvirus , KSHV) tHFR A N ST 295 75 8
YW, J& 45 3 78 AR (Kaposi sarcoma, KS) < Ji7 & 1475
HH A4 9k 298 (primary effusion lymphoma, PEL) 1 % H
O R HR S R SR AR, KSHV AT £ 15 1K A
ST 2 By TORE RV DRI G AR At T T80 LA A
W, 7E K o0 26 e 1 40 b ah A R R ARIR A
X% KSHV 5 3 1 AH 9¢ i 88 16 98 97 44 Bl 1 Bl K
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AW IE KSHY 7 SACH B g i i 18 A AT Il
¥ 785 7E 96 7 48 50, WP ¢ FLICE #0025 H (viral
FLICE inhibitory protein, VFLIP) « #% [A] --«xB (nuclear
factor-kB, NF-«B) 15 5 1 % . ik % 5 2 [ 1 -la
(hypoxia-inducible factor la, HIF-1a) - flf % % A4
(lipoxin A4, LXA4) 55 LEAH I 40 Al s Va2 vp R I
T2 PO EE AR AUR . AR SO KSHY 15 34K
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Q1 (heterogeneous nuclear ribonucleoprotein QI,
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AR A2 S BT I A R . ZHU 558
I KSHV 755 1 J5 AR K BRIR) 78 53 40 P 4 A A 2
P, KSHV %i % i) miRNA Al ORF71 & K] 4 5 1
VFLIP 7% NF-xB T ifif GLUT1 A1 GLUTS3 1fif 1 5
AKT FINF-«B {5 5 11l 2 Jfd (1) 45 46005 12 i A 28040 1l
i A DA I 88 Ak 2 158 10 28 A, o) T 24 R i e 4
() 1 B RN A7 9 2 SR L
1.2 HIF-la# F 8 £ & A KSHV 2L /% 2 4

B S A R O B 1 B A . KR T 4
SRUCTMZR B, HIF-1o — FARU AT R . ik B
HIF, KSHV ¥ 4 2 52 2% 44 1) 40 j , 5 = 1 A=
B MA ZE R T g AR B, KSHYV B34 N 52 4
LB, HIF-1o0 AR U 2050 B BR] - A3 T P J ity 2 2 Hf
T Y 5 A A R TR AR P TR D [ I 2 B A
PR R 2 4% 5 B G Hx B X SZ 44 (virus G protein-
coupled receptor, vGPCR) 5 F L5 4 )7 2 K Al ¥ 5%
IR HEKS R A . SINGH 2523 i RNA Wl ¢
43 M1 KSHV B4 A1 BH 74 (1) BIAB 41 it HIF-1a F R 1A,
4 R B vGPCR £ 4% HIF-1a 2 A RS2 , WIS
3 KSHV # ¢ ) Warburg &% N & A4 4% 4k FF {1
KSHV Z i 5 % . KUMAR 252 ) B 5% 25 S & 9,
KSHV 4 #] vCyclin %7 KSHV FH P20 il - HIF-10
F1) 775 Bl AR B M i 12, (2 Bk KSHIV B4 46 1F F ) DNA
2l
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AU A2 B LR B AT A 58 g 2, RER o i 9T 4R
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KSHV %A1 J5LAR K B 18] 78 )51 48 i i b 18 25 2k
FEc i 2 23 R R i U 1 AN B 2, TR RS
AN AR U, I AL R (2 12 KSHV 3% 16 240 1)
WFEFAEE « AW RACHE 2 5 N iR -—H 1k
B NOEIHHLE & . HERRERA-ORTIZ 5250 7t &
B, NO 1£ KSHV 241§ 5 fill 18] 7 28, 46 NO 7= 4=
22k KSHV mRNA FIE i (3R I8 . LIS 5T
R, KSHV il i 4% i% miRNA ¥ _F i K& BR-NO 1§
I ) S R RS R BRI R A I 1 10 & A, (R gk
KSHV /5 1¥] STAT3 {5 5 1 % 3 47 1717 38 i 240 i f1%) 38
FEAEEAL .
2.2 AR % R A I ARBR AR 3 KSHV #1402
Fo i 5

22 i PR RS A X A R R P I 0T ) 38 5 42 G
B, KSHV & —MEUE &, 7 F8UE £ 2 RAARuKE
AP AR, T A T KSHV R G811 & Jg 22,
76 KSHV # R 1, b = % B Bt ¥2 % 1 (ornithine
decarboxylasel , ODC1) Fl it 46 75 2R & g , [F] I 2 65
Ji% #i % B2 1k eIF5 A Chypusinated eIF5A , hy-eIF5A) 1
I, 75 KSHYV [ 2R P00 1 eTFS A B 52 55 i it 24 1R
1k U8 5, 40 9 Y ODC1 Al 22 i ik /b, 33k — 25 2 i3k
KSHV 7E ¥ AR 3 11 B L, CHOI 4™ 1 3D 41 i
B R R, KSHV [ e o8 T 1 3 RS e AR, 48
73 hy-eIF5A (1) & B b, M 3 5 KSHV 38 R 3 AH
K A% Pt )i (latency-associated nuclear antigen, LANA)
()6 B> LAZERE KSHV T8 78 AR 3 35 DR 240 3t 125 4k 1) T
3, X0 KSHV 2% G 44t i 114 3 A0 AR OR B 1 2 S 28 0
HEE, GHFFRMEH,ODCI Z K FIEZF] c-MYC
(%5 R 4%, T c-MYC 1 LANA L. CHOI %3t
— I A A 22 0 M KSHY K18 25 [ 578 20k
WbR-5- R IR 340 Ji 156 AH B A FH 4G 0 248 ff il 20 R R R FE
e 3k 3D 15 77 41 H (1 3% 58 AN AR BRI R A0 e i R AR S
A .
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JE 7 1 A e AT 9 o b — AN H B AR, 7R K
e 7 KSHV [N AU A A R 208 it R SR ke 4% i o ity
K AE AR N T i I P B 4 v T DAY 31 i 07
FR A il I (fatty acid synthase, FASN)mRNA [ 3R 153
HNeY, KSR 212 RNA W FE 70 45 SR 8o, 5 1
WA UM L, KS AH 5% 19 FASN A J5 £ 18 35k [R5 2%
T, 17 B FASN AR 5 4R 3 6 KSHV 7 R 8
YL A7 35 1R B, (H 2 KS AR K P (e B REA
HEREA BT AR A SRS SR A R I 2 R AR B
e . SINGH &I F R W, fEBE 1T,
KSHV A %2 52 HIF-1o. 3 3 37 g F2 40 B AR, 4501 2
A i 12 25 & B 11 (fatty acid-binding protein, FABP) %X
J% FR 1) % 2 FABP1.FABP4 Al FABP7. KSHV iifi it
vGPCR F1 LANA il HIF-10 JX 5] FABP 2 K %% 3% 1)
AR T 8 R RNA 4840 i) FABP £ %68 4 Rt ik 20 1)
995 B PRI T AR AR R 52
3.2 A AN AR RT3 KSHV S8 Ak 1K 4 R 4
Tk S Al A A i P D AR AN 5 e
H OCEEAE H L KSHV 78 AR 3 18] 2 5 85 R 2 A 44
A A B B ™ . vFLIP ] 3 i it S804k Ml A
AW A AR T 19 AR D7 SRR ) A A A, AN
T 7= AR SURAE FRY, TSO 52 F] F Ak 4h 1% 5% 1F 7T
KSHV X 4H i (14 508 , 380555 78 1) 2 i 21 25 300 5 4
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A ST RBEAT LI, e ST 2 0 A AN S s R i A 1)
Tt A A I A 3 B D B S ARy ) R . SYCHEV
SR FE R, 045 ATP 454 &30 5% D k52 3 f
T S AT N A EAL R 1 2 5 0 S Y I K B IR 07 1R T
AR & KSHV AR BGL BT 0 75 1

4 ¥EEKSHVIESRIHBIEXIETT

4.1 T 3ok B e w7 69477

BE0F R I AR A I R BE A, A U R RS
ACKAZ 411 1) 22 i R N A S A T DA PR 75 253 45 M i 2
2235, BET 0 4] iSLK. 8 41 ff 7 () KSHV & il A1
TERLT 7 A . — TR P B NF-«B {5 5
W R B SR I NEMO B0, i L4 5 vFLIP
54 TN NF-xB {5 5 ¥ 3, I £ 5% PEL = M2 1E
BERY b R (ARG . S5 SRR, S 3 — DG B i %
ATREARE — A5 IR T R A . SRR E A
F0AE 5 5 FAE KSHV M B A i o AR it 5 &
FAEH . WEFTNOZR W, HIF-1o 4006 771 PX-478 7] & 2%
00 35 77 o PEL 40 i (1) 38 58 , 2% B HIF-1o. 7] BE A2 76
JP G A IERE bR . W EE RE R, Il
2 A I 0 6 MYC A1 HIF-1o B 10 1) 44 41 55 7% 1)
KSHV [H 4 BJAB 4 Jfd (1) 3 58 Fl144 4 KS B PEL 5%
FE R /N GRS TRY H R 240 84 5 [V IT , R 3R VR T Ik
530 B AR I (R 2K T AN I 0 KSHV AH T i
JE IR MR F R T AR X SRR,
XU [a] MY C A HIF-1a 7] B8 2 96 J7 KSHV #H 5% fif 8
() —Fofr 3 A S
4.2 A F CRISPR/Cas9 # K 9477

i T KSHV miRNA T LANA 7EA B o i) %
A FHE9, % ) CRISPR/Cas9 B 424k 5 KSHV /&4 PEL
4o HLS KSHY miRNA (1) DNA 751, & I 252
TR SIS F AR ™ . ffiH CRISPR/
Cas9 %’ LANA, 145 b 5 48 g A1 Py B2 40 il o LANA
mRNA FIE i 74 B2 PR s miB AR LANA
FEUKSHV H A0 1) K BR8] 78 5T 717 4428 i T
ARSI B IEHORAS"E, X EEHF 5t LB, —Fh B B
Joa B S AR B 1 AT e A2 A 50 s B R SR L R R AT
Sl , [F] S ) H CRISPR/Cas9 B AR HE— 254 & 1415t
KSHYV & fR I 5008 75 0
43 AT Ritdhie 5694757

RUYILE MR AR R R d R R T E N R S 5
R, Ml EAE S 0 72 59 01E 5 7% 3
S5 2 P 2 M P AR A A S AR e B e A A D
IR IT PR T — R ) BB SR ER, RS
AR R A5 F ODC 1 10 751) % 2 s s 4 o) 71) —
R I S R AN SRV 55 I 2 T BEL T KSHIV 24 i S 1)

BB SR RG0S TR A M A O 1Y) Bl RN 7
WILE R 3 KS M8 2B B R 5 iR 2 28 b ok 4 B
fEH . 1 E A B (cyclooxygenase , COX) & AL AL A
DU 475 8 R 344 1) B B OC R . B A B OR , vGPCR i
F COX-2 3 A mRNA #2058 , il i ERK2/1 15 51
90 COX-2 3 14 , 50 FH 28 ke 8 A B2 m) fi Jeg 48 i vp
COX-2 A3 (I3 N B A K PR 7 38 42 T e of /6 A
o A6 DU AR IR I AR 77 M) LXA4 V5 J7 KSHV & 4
{140 200 L R e A R 5 Rt sk > 4 E AN 3 B S 5 I B T
WO L 4,45 NF-xB . AKT 141 i 48 5 0 715 15 1/
2%, LXA4 B UINLEIAAE IR 2, ASHA &6 ik
JOR U 53 BT R B 5 SR B B0 G 0 Ak 4 R B R G £ 5
H I E 54 SMARCBI Al SMARCC2 Ff) i 73 F2 i e
KSHV 44 LXA4 M EAEHME EEA R T
£ KSHV AH 6 I v, LXA4 88 18] 55 25 18 2 AR VA T
1, NAR R G IT AR LB e T H
ERt,

g5 BRI S K 2 B ) R A 2 R () B ) R
J7 AL PRAES W AT A 7, (ELIE X KSHV A7 ¢
5 DR AR 4 A R IR NE 98 8 KSHV A 5% fil 8
BV TT HRAE T HT  ELE

5 4% &

KEHF T CAUESE , KSHV i i 3 5] 7 2 i 1 B0
BA ST E B ERE T RS E W
i, B AR 3 KSHV 9 82011 & il 15 S 0 8 A i &%
BB 5 I B (R S5, 7E KSHV AH g b Rk 35 5
TR o BE A AR 2 22 00 R J X e g AR 0 4 1
MU B 5E 38— 204 & 7 I i6 7 37 Bk . B0 )
KSHV i AR 19 58 (K] A5 5 38 i A =5 [ 7 A
U5, 75 KSHV & il F1AH 5 s & A8 & R U7 T
A 552 (R M R, IXAE KSHV AR 9 i s 2
B R B HT 5% FE 0T B A A OG0 1R T IR HT SRR .
5 H 87 2% T KSHV i 5 A1 5 4 72 10 AH S A1 A
e B, JoH e KSHV A% B X 243 5 1] F 5 550110 184
AL L E B, T AT IR AN AW 2 AR T 7
TE ML B KSHV I8 e R 46 41 g A 11 L AR AR 4 AR
o AL, B— IR A E YT 7E KSHV AH O it
BB IT RORATEAE 10 52 B, 2 MARHHE R B G A
7 Al RR PR EEAE A, O KSHVY 18 A i
FOKS TS AR T AR KSHV X 40 M A 5 i B4k 45
RILKSHV AR EIRAE , v KSHV AH 5 8 Hi 2
WIVETT I 2J AL T8 2 Rk %
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