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Abstract

Background: Systemic lupus erythematosus (SLE) is a multi-organ, multi-system autoimmune in-
flammatory disease characterized by diverse clinical manifestations. This study aimed to summa-
rize the prescription patterns of Professor Zhang Minghe, a renowned senior traditional Chinese
medicine practitioner, in the treatment of SLE, and to explore the potential therapeutic targets of
the related herb pair for SLE. Methods: The Gene Expression Omnibus (GEO) dataset GSE20864 was
retrieved from a public database. A total of 116 SLE-related cases and corresponding prescriptions
treated by Zhang Minghe were collected from the FangNet website. A traditional Chinese medicine
(TCM)-TCM association network was constructed, and the PageRank algorithm was applied to iden-
tify key nodes. Fisher’s exact test was used to analyze the co-occurrence and mutual exclusivity lev-
els of herbs to predict potential herb pairs. These were overlapped with differentially expressed
genes (SLE vs. normal) in GSE20864 to obtain candidate targets. Subsequently, Mendelian random-
ization analysis was performed to validate the causal relationship between candidate targets and
SLE, thereby identifying key targets. A diagnostic nomogram was constructed and evaluated based
on GSE20864, followed by gene set enrichment analysis (GSEA). Results: A total of six candidate tar-
gets were predicted, among which HLA-A, IFIT3, and ISG15 were screened as key targets and
demonstrated a causal relationship with SLE, serving as protective factors for the disease (P < 0.05,
OR < 1). In addition, the nomogram exhibited relatively high predictive accuracy and efficiency. The
herb pair Scutellaria barbata-Hedyotis diffusa (Ban Zhi Lian-Bai Hua She She Cao) may exert thera-
peutic effects on SLE by influencing pathways such as “Human papillomavirus infection” associated
with HLA-A. Furthermore, regarding other potential pathways and mechanisms, IFIT3 and ISG15
may participate in pathways including “Epstein-Barr virus infection” and “Hepatitis C”. GSEA results
showed that HLA-A was associated with 21 significantly upregulated and 19 significantly downreg-
ulated gene pathways in SLE; IFIT3 was associated with 16 significantly upregulated and 24 signifi-
cantly downregulated pathways; and ISG15 was associated with 22 significantly upregulated and
18 significantly downregulated pathways. These upregulated pathways may serve as candidate
pathways related to SLE. Conclusion: The herb pair Scutellaria barbata-Hedyotis diffusa was identi-
fied as a potential therapeutic combination for systemic lupus erythematosus (SLE), with significant
clinical implications. Its potential mechanisms involve multiple biological processes and signaling
pathways, including antiviral immune responses, cytoplasmic activity, and protein-binding func-
tions. Moreover, HLA-A, IFIT3, and ISG15 were predicted as protective targets with causal associations
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with SLE, and they may play important roles in the diagnosis and treatment of SLE and warrant fur-
ther clinical investigation.
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1. 5|15

ARG ML BRI (Systemic Lupus Erythematosus, SLE) /& —Fi& 1t 5 & % KRG PESIR, 78 ot & %
B HAT RS ZRIRAKRIME R R BRI, RS G N T2 T sk H gz, &
E5Z IR R[], [FIRE LR 2 MG IERE, EOFERE R« TPE R L O U R B RE [ 2]
PUBIRLE G E[3]%5 . SLE Wi, ¥ K& 2P e Ry 1[4, ARSI 2 FH R (B EL . Gk
VAT PR, SR AN AR) SLEIE A s, % R 3 AH TR R DGR R BRI ok B e e A H[S), R
FTRERERCR

DR ER 22510 RGPELLBEIRIE B 291697 F ZEALHERE B2 R (Glucocorticoids, GC). Haf& #fill71] «
PUEZ (R EE)  FrR 2 [6] Ak S ARSTH 2 1HJE 25 (NSAIDS) [7155 . AT AR BE 1 A I 22 fR i
HHTMERERR, KPRAA —SWERIER, FrEsaamiimt, WatzsE, B2/ snEs
PG IFRE(UVBR G . Bed kIR PE4E) [8], B MAETE B KA. RItk, HATSRE T IR RIEH
/N AT AR T 2 a7 5.

HELEE TR RS, N REVELBIE G IRIGTT K HAMRFRIAIR[9]. IR EHHIE®
L B, AT R GE B RER, RRER A AR UREC R R AR, AR RN, AR,
SLE J& T “BABHE:” Miumg, 5 “RFBARHE” . “HEE” SREA UL, FIE (SEER) F
AR “BIBHEE” ik “PHEEZ N, MARBEMHS, W, MEMRN. fHE, BEHAE, JF
WRE R Y2, EZ A, HE, SEogsl, W LHE, BHARG, FHRE R L
WA EZ. 7

W2 ARG 7 (T AFAE, B2 M rp 244% R — s U AT A #5 IR B 77, 7E A% 48+ = (Traditional
Chinese Medicine, TCM) #5245 “ 757, dARIGIR L AR R T K& BA BEITAMALTT, HEd RERAE,
WAERS . MAE—A “T77 v, BRh 2500 R HFRAZN, Rt 25 R EIRIT R I 3 2B X [10]. $24
FRAETE IR 22 Tl p Bk [RLE B R LA AR v, BRRIME /DN, V20 TUE B 1 AR S8 PR 000 BRTR 9T 3K
B[11]-[13],

HT, ORI S B AR I2 0 77 kT 2 B T A BRECRAZ IR G0, o R P R 3R TEIR. 12
2y, AbT7 . TUGESE, XPPOTVERRAE RSB IS S B LART AL, T T 2 4R [14].
LRGP R BT R 2GR 1) bR IE R VTR VARV D RE A ELAE R 2%, A TP L B
ZIRPE RN, A R 24075 0t ST SR B B A T S B AR SR K [15] o AHIF A5 FH 21k T 455 ) 10X 24 BV AR R 2%
R RORIEARAZ 8 T8, X442 P R K S S B IR YT R S AL BEARIE I 2 05 B AT 0 M, TR H
FEPLKPR e R - e & AN F Rz —, T HA GSE20864 ##f &AL Hi#H1T GO
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AT AT KEGG il w SR 0 M, SRAG% H VR4S RO S5 Sl B P OIS B, ) 4 & e KBl
B, METT e AR BT AU R A R, B T AR . AP ENARME TS S EF
I R R R BER, IR SE AR TT P25 U BAT MR P, A B T2 i A0 A 7 B2 24 X R i Hj—fjﬂ
AR R RE B i 12838 L 245 B U B AR A 2R D s R 1 2%

2. MRE 5%
2.1. BiIBKkiE

AW AR IR T FangNet Pk, %7 &R 1R E P EMIRIRHZE5 . (2R 53t
£E 116 BIKMSES R IBYT SLE ARSI S Ak T7, Hrh A b R Im R VBT RS LLPERIE 6 5%
A VEAIE ARREIR A St 25 50 T7 1 5] rh 2431 R A 77 62 381 B S 9 7 AR T R0 9] DA R A e D7 1 s HOR B —
WG IRAE T (B . HEBRICSRANE 2 IR B . BRI IR AL T3 X6 S . LA 61w i R
SR 2540 T VR NN ZRER o

GSE20864 ##ff U dE 21 A~ SLE [MLIREESAEARI 45 /> HI FEA, FTA FEARSRIE T AR IR,
B HAE X R4 . GSE20864 %i#E4E M GEO ¥ /% (https://www.ncbi.nlm.nih.gov/geo/) F#;.

2.2. BEALXHHE

7E FangNet W3 se it AR 25 - SR ES, FOR b 25 2 M AR CRE R, 2 iz H Al iz
FH 1R I 28 B 215 A1) PageRank (PK) 532, TR 61 B A SR -5 b 2500 SC T IR #0 AN 41 43 2 (THscore)
T THscore FIZEMERIALE R, WHTAE RN BT ER e, FHRIEEESLHY, XoHmkshshs
iBhZG. Ak, 38T Fisher G AT AR 2] W 25 LB R EL F/KE, R = AR T L, &Ik
ALK HES 28 12 R0E - ATEe B 2%, B HAEAIRIT KRG PERIE FITE(E 255 .
2.3. BEBEYH

FIH TCMSP $di FE G 22 % — ey & 8 25 060G 80 e o Ve FRE A, FH% R O IRAEF
[ (Oral Bioavailability, OB) > 30%#£1224 % (Drug Likeness, DL) > 0.18 [IFr#EREAT i, & IRE %20}
A ROEYE RSy B 583 Uniprot 2035 P (https://www.uniprot.org/) 34T 1D %4k, BRI S E A4
AV R . BE, HIHRFZ5Y8E 5 S N DAVID $U4E F (https:/davidbioinformatics.nih.gov/)i# 4T GO
ST A KEGG B ES & 00T, FFXE el B ak T nT AL 2 80

24. ERFIEGH

1t GSE20864 HEEA, WFEARMATY— 5, [ “Limma” ZA4-E3#TIER AR SLE M3z f:
SR ZE T RIE T, A RIEIEF (DEGS), ik 264457 3 M|logFC| < 0.5 A1 P < 0.05. #A 5K 3R15 1%
SFRIEEFMN T DAVID ¥ E#T GO 70l KEGG I B4 04T, SIS IEmER I 4 BT ik .

25. BEEIEM(PPI)AIHE
K¢ DEGs MISE-EGE — FIEME T 250 EERL sl 3 AT 2246, I Venn BRTALAL, JRASIREIES. N T
— D WG SR S R AR BRI G R, FIFH STRING 4 2 (https://string-db.org/) i i T — AN BIME &=
T 0.4 KR A HAEMEZE(PPI), K45 R AT .
2.6. BfEREEHLILIH

NRAEAREHE 55 RFMELLBORIE(SLE) BRI KR R, Ko ¥ BN B BR N R, SLE BN 18 /K BE
HUL(MR)ZE JR R 3R, e 45 5 b B s AT 8 38 AH DG ME I B % P R 22 25 M (Single Nucleotide Polymorphism,
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SNP)E R T HA R, HSMEEE T SNP [ Z4EhirfiE . %ESHP <5 x 108, r?<0.001, kb =
10000, Z:F5% R AR EPA T . FIFH “TwoSampleMR” £ mv_harmonise_data p& 44t — 3 %
7 JE R FI RS &2 . mv_lasso_feature_selection bR 03 B L 2 YA & . DLITE U7 2 AL (Inverse Variance
Weighted, IVW)iZ2: o 3, 454 78R BEHLAL MR-Egger 72:(MR-Egger) B FR 2 (Weighted Median, WM).
T A 4] H At 11 (Simple Mode) A1 T A B B - (Weighted Mode) %5 2 Fih 5 V230 5 i i 55 5
SLE FIRK &, P<0.05 FRZERARRKR, HEMB L OR> 1 NEKFER, OR<1 NRIHER, H
AR AN S DR 2 SR T A, A R SR OG R I R i R B R AR YR YT SLE T FERE R

2.7. BB NEE

NT EAHT SLE S H HUBRR, SIS A LH T BWSIL I . T PRSI B
AR, B “pROC” M HIZIRF TARRFHE(ROC)MIZE. MbAh, IEL R HE i 2 A T 52 i 2 (DCA) K
VA5 2 P T SLE 11 i

2.8. U5 GSEA BE&ES#T

i#iL “ClusterProfiler” ELiEAT 2 K4 & 40 M1 (GSEA), LARZR 5B TEFE UGS il EE, RS SLE
R ERAIEE TR R BIEN . %A P<0.05, JkHUR e ¥ K TOP10 MR HEAT Al ML .

3. &R
3.1 BEHHTE

AR 2] - P2 RN, E FangNet H ik B A 24 2 (R AH BAE FH I BUE > 0.15, FRig 3
MHAEH R R, R&E3) 132 fhrpzh, 3L 521 4345 1(A)). FH PageRank (PK) LR il N 45
PR AL, BN 99 1 Ab 77 ¥ I (1) 132 P 2 iiiis 13 FhIKBNZG AN 120 FhéiiBhzh. %18 THscore
(B OK B 2 k47 B B HET, THscore {EBkR, Ui BAAE X LI ZG7EIRTT RV LLBEARIE p (1) 7
B FEIRIIRENZIHT 5 A BN & RS B BRIl E . @I Fisher K50 19 E]
ZiP L BUACE RN E R K, = AR E R (E 1(B)). RARILIUKE N 4 25X 134 X, H
SR R-4 2554 20 XF, EILHIKF N 4 1 134 HZ5% ., #4018 Co_ratio 5 K /NHEFH 5 42555y
BONZESE - AL PANE - AfeleE R, BRI - AL BT - K. M - AdhaE. LRI
KPR R RGE - FRIEE BAE 9R YT SLE MITETEZ5XT .
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Figure 1. Identification of potential herb pairs and GO and KEGG enrichment analysis of their targets: (A) Traditional Chinese
medicine interaction network; (B) Triangular heatmap of co-occurrence and mutual exclusivity levels of herb pairs; (C) Bubble
plot of GO Biological Process enrichment analysis of potential targets of Scutellaria barbata-Hedyotis diffuse; (D) Bubble plot
of GO Cellular Component enrichment analysis of potential targets of Scutellaria barbata-Hedyotis diffusa; (E) Bubble plot
of GO Molecular Function enrichment analysis of potential targets of Scutellaria barbata-Hedyotis diffusa; (F) Bubble plot of
KEGG pathway enrichment analysis of potential targets of Scutellaria barbata-Hedyotis diffusa

1. HEBEANHNAITELFHIT GO Tl KEGC EENHT: (A) RAMEIERAME; (B) FAHHAIHIIKEFME
RKFE=FAKE; (C) F43E - AL HERAL S GO Biological Process SiB[E; (D) 4% - ATElE HE S AL
& GO Cellular Component Sif[E; (E) #4%3%E - A HEE S S GO Molecular Function SAE; (F) HH3E -
Bl HE BN S KEGG BB ST SIEE

3.2. BEEROH

MR B TG S5, &AE TCMSP 7 & 313 1 36 MEifb &4, Hok\a afeke & ima 7
T, SREFECERA 29 F, MR R SRy EECEN A eie S R . B S TCMSP 80 P k47
BRI, B S Uniprot *F 6 1D SEIE G SR EGE - Afeke S R EL T 132 1. 4 DAVID &
X Z0T AR FHRE AT GO BTG, &3R5 30 1~ GO A%+ #£ (Biological Process, BP) (/]
1(C))~12 4™ GO 4l 543 (Cellular Component, CC) (€ 1(D))F1 23 4~ GO 43T 3 g (Molecular Function, MF)
(& 1(E)). H GO AWt #2EEU4% defense response to virus. negative regulation of viral genome
replication A response to virus; GO ZHffipl s 24145 cytoplasm. cytosol LA perinuclear region of
cytoplasm; GO 4 ¥ Ihft = EAL4% protein binding. double-stranded RNA binding L2 N-formyl peptide
receptor activity. KEGG i@ i #T 3L 3k45 28 sk (14l 1(F)), FZALHE Human papillomavirus infection.
Hepatitis C LA f% Epstein-Barr virus infection.

3.3. ERTIESH

M GEO Hudfei 7 i h 2 GSE20864 SCAF )5, Xt R AR Bt SUAF AT IR S ARCIE : KB — MRE XN 2 A
o IR IR, 35 2 NMREEXBLE 7, WO B A5 S e e PR e . 28R, B A =14 2(A) &
BFEAY ARG O BEE A “Limma” G3HTIEH M SLE MREE A Z R RIE I, IFiEiL K
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W 2B) AR (15 2(C)) T4 R . fERRAER) 14,528 MR, LRIk 56 2R RILHED
(DEGS). X% 3 RIEMFE BT GO FENH (K 2(D)), m&3K 26 4 GO A4t . 33 4> GO 41
F5r A 42 A GO 4y F-Iifg. Horh GO A2 id 4 F 24 defense response to virus. response to virus LA
J viral process; GO 4 il 4 = Z 44 mitochondrial outer membrane. organelle outer membrane LA & outer
membrane; GO 4T IhREF Z L35 GTPase regulator activity. nucleoside-triphosphatase regulator activity P4
J% ubiquitin protein ligase binding. KEGG &%/ HT3k 1 3 2 A RuE M (& 2(E)), FEAHE Hepatitis C.
NOD-like receptor signaling pathway LA £ Staphylococcus aureus infection.
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Figure 2. Selection of an appropriate dataset for differential expression analysis and GO and KEGG enrichment analysis of
differentially expressed genes: (A) Boxplot of sample normalization in the GSE20864 dataset; (B) VVolcano plot of gene dis-
tribution in the GSE20864 dataset; (C) Heatmap of the most significantly differentially expressed genes; (D) Integrated bubble
plot of GO enrichment analysis of differentially expressed genes; (E) Bubble plot of KEGG pathway enrichment analysis of
differentially expressed genes

2. ERAENBRERITERTENN, FWNEREEHIT GO M KEGG EE7H: (A) GSE20864 HESEH
FELTEE; (B) GSE20864 HIEEERE 2 H ANLE; (C) ERFREREZNBHEREKRE; (D) EREE GO &7
H=&—=8E; (E) E5EE KEGG BEAHTSAE
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3.4. EEHEEME(PPHEIIE
¥ 56 N ZEFRIAIE (DEGS) 52454 - A el & 2% 132 MNMBEEE m ik Tac %, 4558 H VEEN
B RAL (] 3(A)), AR FHIEAE 6 NG S, W HAF NG L 5T IR EEE £, 2059 HLA-AL

IFIT3. I1SG15. JUN. HMOX1 1 F3. FF-FIH STRING ##& ZEHI1FE PP1 RAZ% (14| 3(B)) LA W i 58 ¥y A L
fER X &, PPI4REIR, MEhILh 6 ML, Wk 7 4.

A Drug Targets SLE DEGs B &

Figure 3. Identification of candidate targets for SLE by intersecting the targets of Scutellaria barbata-Hedyotis diffusa with
differentially expressed genes: (A) Venn diagram of overlapping genes between Scutellaria barbata-Hedyotis diffusa targets
and differentially expressed genes in the GSE20864 dataset; (B) Protein-protein interaction (PPI) network of overlapping genes
between Scutellaria barbata-Hedyotis diffusa targets and differentially expressed genes in the GSE20864 dataset

3. HAE - BRI R EMPBEERERRITRE, HERTT SLE MIRIEHS: (A) F40% - BREEREM
GSE20864 HiBEEREFZEERE VEEN El; (B) %% - BIRAcHEM GSE20864 HIREEREEZEEE PPI
EBEHEIERMLE

3.5. HfE/REEHLIL S

FET KBRS () 4= 2 BRI 2H S R AIT 9T (Genome-Wide Association Studies, GWAS) R EUEHE, 75 6 Mk
A P % B DR 2, 6 e 2 300 SR O Y HLA-A FITIFIT3 $E £ GWAS $di i A7 T 44k i e 4(A)
4(B)JE/~ SNP [ 4EAbRf B, 15 4(C). ¥ 4(D) RIIHLIFTEARXS AL E . S B /RBENLAL(MR) 74T,
W7 Z B (IVW)IEE R B IR, L4 HLA-AL IFIT3 A1 ISG15 5 SLE AR R KK, H¥N SLE KRy
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Figure 4. Mendelian randomization (MR) analysis of candidate targets to determine their causal relationship with SLE: (A)
Manhattan plot of SNP distribution for HLA-A; (B) Manhattan plot of SNP distribution for IFIT3; (C) Circular Manhattan plot
of SNP distribution for HLA-A; (D) Circular Manhattan plot of SNP distribution for IFIT3; (E) Funnel plot of MR analysis of
IFIT3 on SLE; (F) Funnel plot of MR analysis of ISG15 on SLE; (G) Forest plot of MR analysis of ISG15 on SLE; (H) Leave-
one-out sensitivity analysis of IFIT3

4. IRESE ST MR S TLARRERS SLE MEIRXFR: (A) HLA-A #53 SNPs G S M1HE; (B) IFIT3 #84:
SNPs 3 2 Ma1E; (C) HLA-A ¥83 SNPs 437 Cir-2RH[E; (D) IFIT3 ¥85 SNPs 3% Cir-2MEl; (E) IFIT3
% SLE MR 7 #frifmt&; (F) ISG15 Xt SLE MR 2 #fiw<tE; (G) 1ISG15 Xf SLE MR S a9FR+FE; (H) IFIT3 B—1k
BRI

3.6. TURRBY A HIRE

JRTIGI SLE B0 3, AN 9T 2R T I (B RS sR 2] T2 Wi IR ] . 7RI 7EAE 5 1SGL5. IFIT3
HLA-A 5126 E g, ROC #iZk AUC 43424 0.970. 0.964 1 0.955 (/2 5(A)), HIKT 0.7, FryILE R
TR BER s IR R IARI R AL T 1, FoRFIE A = TS (K 5(B)). 4, DCA ZhR
EIR(E 5(C)), FIZEIRFUWN G T A R, (RISt 37R 51 42 A A e 00 Ol R R
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Figure 5. Evaluation of the clinical application of potential targets using a nomogram: (A) ROC curve for evaluating the predictive
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4. i

SLE J& T B & Ry, IR 2 a8 Big i d,  H 3 B RO IR R 5 U —— T 2 IR
RIS T HAT Z I RIRHLEI[16] . H BT ER 2206 R RALH WA . AT R B 45 R R, SLE
MARIE AT e S5 A G A B A A . BEHE, CABET 116 MitidkikiEs SLE MAHX[17], X
SEHT AR T B S W B AR G . G2 I IR AR, R E N R AN “ s, dEid
s ) 0 e e AN A TS M AL P AR, RIS RS shat A TR . — BB RIS Sh R, sl RS R
N T A e 4nia Thae 2 [18]. 1M T AMEHIELS B 41 F B Pk i 7= Az e N AR G i 2 1 SRl R
W, EUEHEDN, SLE RIRE S AR S0 T T 40 A A O G2 4 I 0 A O [19] [20].

TEHREES A, J@HKF SLE RIZr 2] “WIMEPE” o PP W21, H EE T SLE MR AL
INHAAIE 5, X EEE RN SLE KRR R E 2 . g i[22]. (KW « AESIERL) Hilh SLE
RIRIARTFRARE[23]; (BERES) dhtda i Hm G £ 202 o NRBA B PR T i, IESAR, AR
DA [24]:  CGERIRRIR ) T3 f, “RALXHALEFEHH - B EIBH, HEEM, LRTFHKH
T, RS C” , 5 SLE AEMUIRIRIREIN[25]. 4T ERIKESHIR I, SLE &#F
HAT “30 . 7 = RHFA[26], RIS ARG i, FR A IEA T RRI, IERRI R
HRZAR, R T SRR

SRR, IRESIY BARAEIRYT SLE I, S LI 2570 6 Ao TR, @M. RESE . B A
Tebe R, CPEOE, VA LIS MR TR IALE . #BIER[27], HAIRBUKSE & BB Sk 2 8 I Z5
NEAE - Al R, PR ETE RS R, MR, R, O, A, B4[28]: AfRIEE RN
ERHEY), HEFE, wRE . H, 0B K. Nm4[29], #2546 F LR R EERR S PURE PR I ThRL[30].
BEERHERAR AWK R, X 25 78RR 1n) A2 oy J2 T . BUARZ B2 AR B, PROE S
EER P EESAEESR MERT . AERULRAIEER3L], HPEES R NG - AR A5
BOPE T ZHMa/R M T 400 b P /e I [32] s Z04E 3 WG #) Janus B8 1 (155565, SEILXTR
BT 4R S DR A AR FH[33] . b B B 2 A A RS L WS RS, 2. RN
FRAE G R3], ZH AR, R RE R IIRITER . Gong S8 [35] A Fiian, FROE R LA
i R4 N 1L-6/10/17. X =LE A P3 (Forkhead Box Protein 3, FOXP3)2E /K-, ¥ A S /KF
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A e e B A SR oA D DR R 92 T O R SR R R I S I N, FHYRYT SLE HLfIATRE S TLR
5 SR ORI G 2 o8 R - ) R 1 A DK [36] [37]

IS BF 4G GEO Ul FEXT SLE AHCHUIR IR L2, 5 PE0E - Anke & FE /R A0 AU
1T304, BTN 3 ANY SLE B UIA DG SR RIBE AT, BATRTRETESm R AL R R B BB EH,
A2 HLA-AL IFIT3 #1 1SG15. fEAE R, A Fidd S/ RN, RIL R SR
CURPERE S (OR < 1) IXHR/NIXSEHELR A] G I L B 5 e e T2 . F0I Ik B JORE I o B 4k RF B AR 35
MIGFE SLE KA K fE s k3 A i EH . HLA-A B mERL2ENE, 45 o4 e it 15,586
FiHLA 73 7[38], ZHE e SEFEHRED. WEOENNZMRERNEOLSS, TWHRINEDLS&AT
WAL CD8* T 4if, KIENEKE S BB ThAe[39]. IFIT3 SR T IFIT HKEEE, %K HEH IFIT ZR K
4N EFEH B (IFITL, IFIT2, IFIT3/4, IFITS), &AM B A MR g5 iz, BPVURKE &7 41I(TPR), $47m]
FEYRM b PR A R R SR AE AR BRI RE[40]. IFIT3 ZE0 SN I 15 S A1 56 R s b 31 8 B4R A
I EOE ARG, SRR S R R [41]. WA, IFIT3 8 5% &, A 0 R0% 5%
Z R BRI R IEEDURTEER [42], SRR AR B J 5% KRG h KIEEEEH . 1SG15 & A8
TZEAED, FEETSEED RBER(K)RIE M s & 177 ORFEIER, B 1ISG15 {hi&ii
(ISGylation) [43]. W70 B, HA€A 2 LA R 5 (Melanoma Differentiation Associated Gene 5, MDAGS)
(1) 1SG15 A AB MR it H SR AL AN e A S (3G, T HA S0 1 BT R M R M s B 5 K 8
$i[44]. [FINF, I1SIGS ¥ 5 AT BE 2 181515 FHHT PEDV YL S48 15 K 7 [45], $7m L mT REsum Ak 4
32 £ PR P A R HE L S T e

BEAh, AT TR F 28 25 3852 077 O] ARG Z 7R “ 2 oy - 288 - 2l ” AR AP,
AR AT A T K048 2 OO AL S HE W, e — 8 RBRYE: AR 2 2 [R50 B 5 mT ReAE (e, B0
AT 25 SRtk = SRUG U0 UE P, ELME AR R S LR Y SR 2 AR AR R - BN K R AR, A
WHFLET ) GEO HUHESEREA AT G IR, PTRERANA 22 57 1 [N i 8 K& Jig 43 46 SR i A M 5 T Sk
JROE AT FEE AEYME B TTEAT T — e AR R R EARE ARG I, (B/NFEAR B P RE PR RS T R RE,
T 386 IR B 2 T AR P 45 SR P XU TR, R SRR 5 Bk — 5 4 A KRR AR SR A T 50 00E

[FI, AEFFEAFEL AR : 1) KREHE R IZHEEE St T EdRRrEG, 4558 0The
7. 2) FIER 20T 00 DGk, AR e 2 R IRYT SLE & 2 B Zixt, HFIE IR
BYUARK, AHFFEERNZE. 3) BARSEH 7 IIERENZN, 4 ROC Lk Him BA R 1k R
J7R0 ARREATSIMISLES, S5 R 75 B S0 0 0 4%
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