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Research progress of immune response regulated by epigenetic modification in pneumonia
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[Abstract] Pneumonia is one of the most common infectious diseases, and although considerable progress has been made in the
diagnosis and treatment of pneumonia, it is still associated with high mortality, prolonged hospitalization, and significant medical
expenditures. Epigenetic modifications are heritable changes in gene expression without altering the DNA sequence, including DNA
methylation, histone modification, non-coding RNA and RNA modification, which are involved in regulating gene expression at multiple
levels, including DNA, histone, and transcriptional and post-transcriptional levels. A growing number of studies have suggested that
epigenetic regulation may play a central role in the initiation and progression of pneumonia by regulating the immune function.
Following the infection with pathogens in the lungs, epigenetic modification can affect the occurrence and progression of pneumonia in
different individuals by regulating the inflammatory and immune response, including the development and differentiation of various
immune cells, the recognition and transduction of infection signals, and the production of cytokines and anti-pathogen effector
molecules. By summarizing recent studies on epigenetic modification of immunity in pneumonia, this review elucidates the key role that
epigenetic modification of immunology plays in the initiation and progression of pneumonia, as well as its potential application to
clinical diagnosis and therapeutic targets in the treatment of pneumonia, providing a sound theoretical basis for further research.
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FHR R & B i R rh R R A BOML] A0 45 DNA
el . BB, 95 RNA, RNA BHfi% ©,
FOBALAB A Y 0 R 25 R sl R Ak 2 T A8 4k
AV SAst AL B s, 3 — R B m] 98 %
R, Retsn R AR, AR PR S N N A
Rt fa s d B Al 2 B VO okt 2
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FEFRM, WIS MR 2 B4 G Pt A S e 4 i 5
il B SRR e 45 R B UIAR DG (I 1)+ A il S JR e g Dt
Jei, XL A AL 30 a9 AL S A B R A G
W, AR S A e Al RS
PUINAE IS, St X LA ) 20 i PR3~ RS8O0 20 )
7 HE TR AN TR AR 98 09 5 A e et i, SR
T RIS X R AT RS A AE 2 IR, AT L
TR FH WL AER A2 A8 W SR 3 1 1 T R B AR R LR (1 R K A
PEAT S ekt o AR STV ST AF A AR M 98 g ik A vh 55
I LNV B DG I LB AL 2 WIS A T 4G, JFR
IHTEARAAN 2277 I PRI )

@ Monocyte~ i
e |
Macrophage> Immune imbalance ——» | | “
@} T cell D,

Pneumonia

Note: DNMT—DNA methyltransferase; TET—ten eleven translocation; KMT—histone lysine methyltransferase; HAT—histone acetyltransferase; LSD1—
lysine specific demethylase 1; HDACs—histone deacetylases; mRNA—messger RNA; miRNA—microRNA; IncRNA—Ilong noncoding RNA; circRNA—
circular RNA; METTL3—methyltransferase-like protein 3; WTAP—Wilms' tumor l-associating protein; FTO—fat mass and obesity-associated protein;

ALKBHS5—AIkB homologue 5; YTHDC—YTH domain containing protein.
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Fig1 Mechanisms of immune imbalance regulated by epigenetic modifications on the progression of pneumonia
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1.1 DNA HULAE b5 g i 25 42

DNA H JE4k 2 7F DNA H AL B Bl E R T,
o F DR 24 i e W - R - 5 152 R% (cytosine-phosphoric
acid-guanine, CpG) A% T 2 (1) M W5 BE 5 ke v 1 fr
Sha— A SN, Gl ad BR3¢ 15 DNA 945
G BT T Y 00 5T 25 R 0 T B ) A DG R R I R GA
DNA H AL e o R 8, 258 IR A By R0
AT HLE]

W5 & B, DNA H BE Ak 58 76 Il 48 e sie 2K Al v
i A, AL S VA 2 S A D ek
i 5 & 2 U I W 4 2 5 JR 4 AR A s bz o By
R E A R, Kbk T ST S
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DNA H Ak % Y140 ¢ . DEKKERS 4 ' i #F 58 &
I, A AR A A3 A IR 1 B R o 2 5 AR Y
FERIOL SRR 3 ) R M AL T o y-2 B T IRF% s iR
12 (y-aminobutyric acid transporter 2, GAT2) 7] ;i
Jof 38 i B A AR PR RS 3h - DX ) DNA S fE R
i 1 I 40 A ) B A R R A A 1B
(interleukin-1B, IL-1B) My, 1M GAT2 it = 23 ik
55 F AN A S AR N G R N BREL AR A,
DNA H Ak i AT ook 98 455 08 15 T 4l (regulatory
T cell, Treg) XS 5ili % (#4418 5 . SINGER
25 ARG RO R SR /NRUI R TR R B, 5%
DNA F L5 B B 170036 57 (0 /1 BRI Treg £t 4
o, JF B O R OGE 15 B 3% M. Bk Ak,
MCGRATH-MORROW % '8 [y ff 5 % B, 3 A= /N B
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CD4" T 4l i it i SCBERE K 045 BTB 5 CNC [l YL [A] 2
(BTB and CNC homology 2, Bach2). &% ATF5IRY
S PE4E A 11 (special AT rich sequence binding
protein-1, Sathl) . Tetl (ten eleven translocation 1)
A5 A BT DNA B4, ] 15 A /0N RO i 48 B9
By RN, W] DNA HEAL ] BETE i CD4" T 40 i Y
PRI B 1) R g v AR T AR, AR AR AR
JUJE 98 VS HE )R 7 #E 2. BANNISTER 45 " X3 /4
JLEERDR A1 IS B AP M SRA% 20 B 5L DR P ) 23 B b
BT 687 225 AL A, ALFE RNA Z 8 il IR 1
iz It % B (adenosine deaminase acting on RNA,
ADAR) . T ZEFFME KK 1 1 (interferon-
induced transmembrane protein 1, IFITMI) . {55 %%
S 556 30 FF 1 (signal transduction and activator
of transcription 1, STATI) . T 4t E W 5 K F 1
(interferon regulatory factor 1, IRFI) F1IRF74%, X
SERCI F R TR SR, R A LR
TH AP S R 40 ) DNA FF LML AR R AU AE G, £
TR 5E O 20 H] T DNA FEE A AE il 50 2 e S g2 v 1)
FEPHEAE, (BB 2L I AR R FHFS 1k
s it — LT

1.2 DNA L4k 45 SR B A8

IEHE LT 28 CpG oy LW 3tk , 5ILH IS
A K. HIEMCE A% S DNA B3R &, T
WL Feak 2 BB R, EHRR . R Kk
25 R T5 YL SRS A AR 2 5 S 1 T A TR 2 ]
1T S DNA FH AR AT 28 10 8] 8 J e 328 7 255
AMPOMAH %5 2V YR58 & 8L, Nk 75 & SL R
BREARR (PR EEZE A F AR (A ) 38 3 48 o 5 e 4
) DNA F AR KSE SR A0 i B 22 575 5 0 Jili 8 42 A
JIE o WeAb, /INBRTE 7 HiT R 68 T 00 L 55 PR P fig o
308 3 ke 72 it 2L 400 B P DN FY Ak = 488 o s A
TS AE 1Y A A XUBS: , FE WA DNA P 35k o il 47788 T i
MBS Al BRI T —1% 22 MBI R R %
JIREOR B A P800 v 7E 98 5 [ F, DNA e 5
it SR e S i I B DDA DG, AR IR U MR
Jiti 98 iy SV 2 ] 1) DG R B AL O A LB

2 ABHEBHSHXRENE
417 45 H1, H2A, H2B. H3 flH4, DNA
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L 4P AZ TR (H2A. H2B, H3 fITH4) B
49 /N SR AR 285 g 2 20 A% 200 i G € I 1) 356 A &5 4 B
fo Bt St R L SRR BN R, HEL
(P51 45 R S A7 T e 256 R 2 S P S % €20 SO R A TR
EAREEAE . RFFE IR Y @0 kT
g5 Y R AL AR (B 32 B A A H3 R H4 (Y N 3
WAL . otk . Bk . Rk, IS,
A 3o AR 2 A A4S R DT 5 e % 0BRSS AH
KHEPRI RN, B — P 2 p B DR SRk P2 iy ml 3ol
ErSE I Y 1N

2.1 ALE T POE AR P FLE A ) fE O

LR Y TR S T e S e R R i sl s R
s AR TR0, b H3 248 A W A iy R 2R
i, HA§% M (arginine, Arg/R) FlffiZd iz (lysine,
Lys/K) 582 i WL H AR B 67 5 o 20288 Pl
Z R WL ¥ B W (histone lysine methyltransferase,
KMT) #F& A #4144 5F 1Y Suvar, Enhancer of zeste,
and Trithorax (SET) fi#fb45t 5L, mefEfb S-HH
T 22 2 v Y 7 I 28 E A 2H 2R 6 20 R 5 2 1 N 3 o
M4 SET Z5 1 B i Z5 M R AIE , KMT 3432 9 > Kk
[ zeste : [ 1 5% 7 (enhancer of zeste, EZ). SETI,
SET2. SET #l myeloid-Nervy-DEAF-1 (MYND) %%
¥ 4 8 H (SET and MYND domain containing
protein, SMYD) . & B )i i [ 7 39 (suppressor of
variegation 3-9, SUV39) . SUV4-20. X fx+: 40 i
JE 45 & BF 38 £ 11 (retinoblastoma-interacting zinc
finger protein, RIZ). SETS8/PR-SET7 flISET7/9], &
FENZsh %5 30 Fl A SET S5 300 F AT KMT 4
AT >, AT P R UILE A SR & i
5 it 0 J e o D AR S ) IS i 95 P A 8 47 A A
TRIBEUIMG . BV 20 M1 BRI M2 A,
Horp M1 BIE A0 AT 3 M 2 P R A 7, HA SRR
AW A RAE AR sk B 1 98 A S5 g ] o i Jids 26
LU, B 20 B, AR A AL G9a T i i
f& 3 Sk HEFE 1 % A 1 (forkhead box gene PI,
FOXPI) [N R 25 X3 A B 2 35 1 H3 26 9 137 4 =
g — H 3 fk (dimethylated histone H3 lysine 9,
H3K9me2), #1ifiEak M1 R g4 i 76 Ak, o = fili
G Al BR AT G /)N B I A8 E S 5 AE R 2 AR
H LML G9a J5 , T 9% i 3K AT B e /)N B 388 1) 4% i
g2 R A Y R L R P R N 1 A
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it 8 4 i 54 40 15 B A AL 2 . LR R R il
zeste Ht [K 18 58 1 AN ZE[R] #5492 (enhancer of zeste
homolog 2, EZH2) 7] 45 PEAE LA £ 11 H3 55 27 £
# Z R = W K4k (trimethylated histone H3 lysine 27,
H3K27me3) , 7EHe s h d2AEHT, 15 i dk
Ji AR SR DA R SRR % Ji5 B 5 e L R AR B AR G . — T
B XF 227 44 B2 K Ry I il R A I PR 9 T R
Wiy 2, 2EL A8 Ll 960 36 Pk & v A0 i L5 TL-2 1 IL-6 3k
KA K H3K27me3 Fl EZH2 4 15 /K 8 2% 5 T4k 0
BARIL, JF B2 BJLIGYT 5 i PE e h EZH2
FIH3K27me3 (32 15K - AR, W] EZH2 A § 1
H2K27me3 J 4 AT G -5 i & 48 4 ) Wi 5 69 2 2 A7 G 5
R R B, Ifiif A A A H3K27me3 7K F
M F «B (nuclear factor kappa B, NF-kB) {5%
T PO A it A SR g J i A i B A v g v T E
pi RO (ST MO S OR SRS e S G I ) o N 5
P8P AE D3R 38 1 AR AN T 4

2.2 AUE N AL IR A E A L fiE G O
i 2 PR AR L A R 1 bt R R )2
B iz —, WAHEHA LB B (histone
acetyltransferase, HAT) il 41 & 1 £ & Bt 1k
(histone deacetylase, HDAC) #47JH# ., HAT L&
Pk T A R R AR, A 20 Tk 3 S n 1) 28 2 1 2 R
Bl HE 1 N g AT HRORNBR 2 A IE LT, BEIRAH AR
5 DNA WA B4, #Ei R JF DNA A E M4,
FOVF % 5% I F 5 DNA A B AE I R 8 i B H 3R 3K
2, HDAC WA E I B N o £ WKL, S8
R S5 NS, (ST Y HE A L
P A 194 2 285 ] 45 38 1 5 ) 22 b A 5 A i Y o3k &
HF A AE 0 P TS DN T 2 5 0 A 0 & A R i
o B, HDAC ]38 i 9855 SR A 40 I A 38 5 . AR
AR 53 A 55 5 i i S %) A& IE BN A T R G AR
RO T P HDAC3 J& T 1 26 HDAC X
W, R B 20 A A% AT A DG BE DX 3R A T 06 T A I .
YAO % PV Xt Hdac3 vl I /0N U il 5 ek 4 0 30 77
RNA M 77 i A B, 55 BILAA 5 AE F 5 95 B A% 55 3
% AH OC Y R R8T I, 9 4 FMIS- A i 22 R A T
1 (FMS-like tyrosine kinase 1, Fitl) . #2%4 5351k
FH 3 (mitogen-activated protein kinase 3,
Mapk3) . 22 2L 50305 A0 25 0 1 UK Y R 1

(mitogen-activated protein kinase kinase kinase 1,
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Map3kl) F Toll £ 5Z & 2 (Toll-like receptor 2,
Tlr2), I H v B e 40 i 2 & i 0 75 0 3 Ak )
i 44 1% B8 W) 340G 32 7K -y (peroxisome proliferator
activated receptor-y, Ppar-y) F:EJF T, #\RT
HDAC3 1 4 £ il 16 . 105 240 i 42 & R Al 35 48 0 iod A2
Hh i R 5 B OB

2.3 4L PRk ) Sk 586G Y

HAREERIE, RA I kI —Le & (e
TRt P90 51 790 R A DB i 401 A RN A S g, TR T AE
FIYRIT M5 . PPIGGE & IR 5 (respiratory syncytial
virus, RSV) SZZL LA LT G gL 14 3 2005 5
Kk Z — . HDAC # & & , 40 o #7 ® % A
(trichostatin A, TSA) HI{K 73l (suberoylanilide
hydroxamic acid, SAHA) 7] LT & o HHEH1(H
il M, UINF-«B., FIREALREE-2 (cyclooxygenase-2,
COX-2) . MAPK il STAT3, & 3 il RSV B4 i,
[F] B 9 1> RSV 175 5 1 41 ¢ PR 7 A1 4 A 17 IR G 23 ¥
(= B2 HH RS T HDACHHIF, ML
PREURIRZ 1, BAT IZMhiR R M. 1E BN
RIS, ZERIRYT AT A RN A b A2 5
T 53 UAFN NF-k B EER 35, DT et FH A 3k Joi
FAE T2 EMG . HDACG 0 T4 i b i
1 2 HDAC ZEni bt , oA SR R i 57 CAY 10603
A NF-kB {5 538 B 09 806 FARE/IMATG Ak, XF
Jig 22505 S WO 9 e B R BV B A
P Ay — o o g 4 R PR 3Rk i ] M R 1 RS
B, JZRIGRISYT M EZ S . B2y c
ZRAIESE T A AR A T A A R i A 0 O AP R
AR AT LA TF i AH B 0 0 5% 1 — 20 R 2% il IR Bz
UINIERS

3 IERISRNASfiREEE

E 4w 5 RNA fU # 7 RNA (microRNA,
miRNA) . K #% JE 4 i RNA (long noncoding RNA,
IncRNA) . ¥R RNA (circular RNA, circRNA) %,
A5 DNA. RNA, EHAREZF 3 FAHEAER, 7
B SR G SR G K- 2 2 AR B Rk . 2
Wt C 4R, dE4S RNATEM RIGIRi2iGH H
AEEAE, IR 00 TR A YA A W A R IR T
A
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3.1 miRNA Y5 503% R %

miRNA J& K/ 19~25 MZAF IR Y N I RNA,
e S A5 RNA  (messger RNA, mRNA) #f
el i E mRINA B fif O 18 75 5 53¢ I 7K P 10 5 TR
ik REAFSE PO & B miRNA 2 5 il G
PEMRAE RN, FEA 2 2 2 11 miRNA 3% il 7R
T e 5 A B B A e A I AR R 1 e AR, HAA B
fili 5 I IK 12 Wi #h i . ik Ab . GARCIA-HIDALGO
A O EVRAG T AL EIR 5 7 (SARS-CoV-2) JEkife it
& BE 3 A 5 i 5 A 2 5 A I 5 miRNA 3% Y
K Z M &M, miR-9-5p. miR-16-5p Fll miR-221-3p F¥
A5 s ™ AR R ARG 2P T TR
e 5 BE D 2H A B T8 (Kyoto Encyclopedia
of Genes and Genomes, KEGG) 43 #F Fll % A A< {&
(Gene Ontology, GO) &M &AM, miRNAEZ
AN ARE RGP SN, BAE 5 40 il % [ A& P R AE
F (tumor necrosis factor, TNF) {5 5@, TLRfG
T, 184K (type I interferon, IFN-1) 17
T ] e, NS BUE A LE B LSS
PEHt TR I

3.2 IncRNA 5 RPN % T

IncRNA JEK R T 200 MZ R IYE 4 ih RNA,
i35 DNA, mRNA FIE H M LR, WA E
P . DNA Al K 7 ik IR 55 224 )22 T 48
Ik 2 BF9E £, IncRNA AT LA 35 #4 1k [
T SEREAH G2 D]~ R0 Al 35 A1 1% Rk T ) 47 it
R YL A PE N A . BN, Inc-Cxcl2 18 12 4100 il 9 25 1%
Qe fy b % 4 i b CXC o W T BC K 2 (CXC
chemokine ligand 2, CXCL2) %3¢k My Ho tr
A FHYMTAAE ' IncRNA A K PR R 7 v
AN S (growth arrest-specific transcript 5, GAS5) 7]
3 o 2 W BT 1 75 X5 T miR-455-5p Y U RE L DA4R
e L A R A E S e e ol 3
(suppressor of cytokine signaling 3, SOCS3) Wik,
PSS A — S AL R A B AR NO, T2 i M1 R
FWE NS AL, P A e KU . IncRNA fili i
i % B M G % s K 1 (metastasis-associated lung
adenocarcinoma transcript 1, Malat-1) 33 £ ¥ NF-«B
B ¢ 35 A TL-8 J% b 988 YK 3E ] F o (tumor necrosis
factor-a, TNF-a) FY)" A 2 58 95 Jili & S I AR g e
o R ) S R R RAE , Malar-1 # A1 AT 8 4 30 5 fifi
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RSV /IN B IR JERE AR | I A B
Fe SAE T 53 4

3.3 circRNA 59 o S g2 ik e

circRNA S 1 37 Fl 5" AR i 78 52 ] 59 4% 5 I 45 5
M W — 2R R AR S 5 RNA. 54 RNA R[],
circRNA 2y B A2 G 1 B P IR S5 48, R 32 RNA SMJ)
FEES A O T HOE RNA A0 355 1 Y P R ot
circRNA AJ A Jhy il 4¢ 25 95 9 12 W A FLJS 109 2 P 6 3
Py AR, cireRNA B % miRNA 45407 5, 7
i 58 miRNA 4, 1] miRNA /-5 (9 mRNA £
REfie, TENTER A ARSI b AR HZAE ], 2R IG YT
AT AR B0 0 R AR B AN TR, TRF3 AR
WERR RN E TS A EA
element binding protein (CREB) binding protein,
CREBBP | JEBUR RS 710259, Tl B 4Efe it
IFN-B 55 5%, NI s 2 52 il . A BEgE Y FExd
o B R 1 i 2 A P A TR SR 2 e i R B, R
B YL 41 M 1Y circRNA AIVR (antagonizes influenza
virus replication) ik I, YA citcRNA AIVR 1]
% fff miR-330-3p, % CREBBP ik n, M i fie
#E TFN-B {77 LRl int B 2 2 il . s, A wif
FT R I circRNA S22 Wi 75 -5 1 A AR H R =225y
T, fE ARG BT, e B R IR A G A G
circRNA, M\ fij 9 45 HL A4 50 95 B 2% o cire_3205 &
SARS-CoV-2 1E1f AL & IR circRNA, - AT i
Tob T 2 W B miR-298 I b il H T e B L R 2R 1 R Ce
(protein kinase C epsilon, PKCs) mRNA {3k, &
15 SARS-CoV-2 IR YL e 8 2 o %I 5 3 ik X
BB S ALY cireRNA #EAT I8 400, B3 T s
HAE ) cireRNA, - R H- I3 B¢ 1 il & A g ALl S 42k 1
Biila) .

[ cCAMP-response

4 RNA mAEBMSHAREBEE

4.1 RNA m°A &8 7 FW3 A0 5 fE 2k 34
12401k, TR EAZ A S 5E 100 Z2Fh2E Y
) RNA fb 7 & i, (2 45 N'- B 3k IR (V-
methyladenosine, m'A) . m°A. 5-H 3L g w5 ng  (5-
m’C) . N-H & 5 #H (N-
methylguanosine, m’G) . RNA I H 3L fk % 5, H
o, m°A B B R B PR ST Y RNA B i o

methylcytosine,

LSRR (0 2003, 43(7) (@)
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mA B i 52 B P R [ R R A B 1 3
(methyltransferase-like 3, METTL3) , METTLI14 Al
Wilms i 983 1 AH 56 25 1 (Wilms' tumor 1-associating
protein, WTAP) |. ZHEALEG [ A5 i AC AR G 235
1 (fat mass and obesity-associated protein, FTO) #l
AIKB [ JR# 5 (AlkB homologue 5, ALKBHS5) |
ORI EEA [ YTHE W EA 1 (YTH
domain containing protein 1, YTHDC1) . YTHDC2,
YTH % W & M
YTHDF) | B¢ & & A 42 K7 2 mRNA 4545 & H
(insulin-like growth factor 2 mRNA binding protein,
IGF2BP) k] =#HZMMshARE . mAshEs
T2 TP AT — B 1 3 2 5 12 ) 5w L A 4 i S
YA s N 25 M R AE RV . TONG % 0 [ 58 & B,
METTL3 @ i E Wk A i g fig 2B RIS, A WoR A
REIISS . 77 AR TNF-o i FIEHE K, JFm T
XA R 1 By o SRR, A SR DY R
METTL3 il i 4% STATI mRNA ) m°A & i 5k 3K 5
M1 2 B A6 AL, INEE T R N . METTLL3
PR 0 mC A Y ARG M X it 2 6 92 1) 5 Wi 47 7 2 ik
— 2 WFJ . YTHDF2 & —Fh m°A B 385 1, A b
5% 7 &Y THDF2 78I 22 B 75 5 1 [ W 240 i S AE S
B bR S TR, Uk YTHDF2 W A ik R £
WSS R E mEan e R W 7R, W IL-6,
TNF-au, IL-18 FIL-12, AT i 38 04 48 i S
HRTAFFERD], RNA mA &1 AT 38 o 8 45 B 0 41 i
F1%) 33 RE 522 o s 248 S e 1 R AE S K -, AH H B R
g3 TR 2 — P 0F 5T . RNA A2 H A2 0 it
LWL RY R 4Tz — , H HATHF 5 A A i
TARPE . WG H BN AR, TR A S
J b S AT e, 3 D) 2 5 LA i B
RNA ALl 58 Go e P42 vh i A= AR

(YTH domain family protein,

4.2 RNA m°A & Ui i 595 oi: G 93 ok i

] A7 B P8 2R G e T e B 5 — T B 2k, b
X5 R JE AR IR, A BEAE AN S A 5 fai
S I 0 7 AR DR AP R B i Sy o BT I R e B
M T R AT S R R RN A B 5
H & RNA 1945 FFric . 75 2 Rl 25 S ik i vh &
OEEAEM . LU %Y A8 AR RS @ (human
metapneumovirus, HMPV) BIBF5EH & B, HA m°A
EA ) HMPY RNA 5 40 g )5t RNA 121885 4 R 5

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2023, 43(7)

FEA- T (retinoic acid-inducible gene-1 , RIG-1) 1)
ZiA e s, IFN-T AR szfH, i 1 HMPV & il
FHE PR SRIRBG 5 32 B A P b i IR AE ML =2
— o LU 5 b AW A B 2 S T I 2 A
SR X — 4518 . 5 HA m A B 149 5841 1L
T8 2 1Y) mC A 8 A 5t B 18 P 2 S 5 s 75 A
JE 7 R G AN I B % LA RIG-T R 1 7 == A
i KCEB IEN-T 5 i — 2B WF9EIE S, meA B HR B Y
I B AE A A0 5 RIG-T 454, H95R RIG-1 72 F 1k
IHEE RIG-1 #Z EHEMSE R L. RNA m°A B 7E
It ¢ 95 T B R s 1AL b O ST, AR S H o
IFN-T S0 AT SR w79 5 B G IR 7 FIE B JF & vh
HATHEE .

5 BESRE

i 9 ATy 7 A NS A A E BN, R
ot A2 16 W e 3 T LA S E B A B S N2, AT
SR AN R A AR T 98 14 % 2 R St B, R i 9 1 2
e ML) e A fili 5 2 S A F 5 B A3 130 ) R 2
e THEI A (A5 J DA, AR Al g 1 7™ B R B2 DAL
SCHERE AT I R T A RS SRl . H AT 2 TS
S0 0 W46 W T 40 A 5 00 A 56 ) PR PPE AT, R
oK B 2 A I RATE 52 2 — 20 PR 322 A 2 e PR
REHANE . HEAh, X R M E &AM, JLHZ RNA &
Wi ] 2 i ¢ S BE I IR ST AT B A0, LR i Bk
PLEIIA TSR, RER S HE AT LU AT S e L HOE B
Wk 2406 DA T, I A AR B % ol A A i T A
HAFIBETEA L o 45 il 2 UL it A5 48 1 77 X 22 1) A7 75
R AW AR, SR PR 98 5 2 P R R UK
B WL E A2 A8 W 1 SRR B 3 v 4 81 42 AL o) R 52 ) A 2R
A TFRARE, 18 V)7 2 2 N M TE DL
— 25 6B H R UL 3 A 46 WA 7 A [ 288 78 it 0 Ja e A 45 9
PEAR M H B PR P AIL AR A A ) 2 D
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