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HE: KRS SN PIGE S Wi 5 (Human respiratory syncytial virus,
RSV) 24yl & ik 1 & i th (1) 26 2 & Y06344B-E6 AT S5t Ak Je 4%
S HiE B 22 SRS V-A-4,  F44 5 G 6 E = ) 6-MMPr 73 7l
M THIRSVIETERA N A5 880 #mh 7E ., UIIIR S 224 A RN HIRS VAN T4k
B YIRS AT R PR R E F L .

Tk (D REEREWRIE FREAMPEA, SEdf)sE, 7 EANFRIE
A (HAEC) HyE5FE, FHF#HTAHMEA . EIEEE: (2) £ AMER LR
MiZ (HEp-2) b, ¥A7HITHER 6344B-E6 4 L BEEM MTS R0 IF HAR AT
RSV it A sEtE G, KB T A itl, 3RS 29 Mt &Y (3) NH
IR [FIRE R S B BV AT MTS 92:4 HEp-2 40 52 L0 it A4 &%, B4
R (SUAE) KT 10 8 15 FTAENEWEIET ASCRUE FR AR (BEAS-
2B) RIGUFFEARSMT RSV WG AR, e E 2 A R AR s 1) 3-Bi AR
W RSV-A-4 HONTE T HENAEY), FRE HAEC Fif—PIGuE 4T RSV i1 &
NI (4) £ HAEC dHfabk b, SR SEI 980 E & PCR (RT-gPCR) 5 Time-
of-addition assay £ R#RiT RSV-A-4 #lif] RSV EHIF{ERAMLE; (5) LL BALB/c
NI, S5 EER S AR AR RSV-A-4 TR HT RSV HIZHRCERCE: (6)
e FIRFEIRE v, X 6-MMPr #H1T HEp-2. BEAS-2B & HAEC =Fh4ifl R 11
WA 25055 k. BALB/e /N RAR N 25 3005 U R Rl R4 6-MMPr 471i] RSV &
HIAIAE AL .

GR: (1) BRI HAEC &% x5, HMAIMNEFRMAIEERNIE 93.51%, AW
JEERSEIRER s (2) 6344B-E6 HIfiTELEH) RSV-A-4 /E HEp-2. BEAS-2B Al
HAEC 410 )2 B Hli& B (Half maximal inhibitory concentration, 1Cso) 4374
2.51 +0.64 uM, 0.41 £0.19 pM F1207.3 £4.77 uM, 7 HEp-2 Fl BEAS-2B 4ilit}
12504 B 75 149K 2 (Half maximal cytotoxic concentration, CCso) 4314 3038.00
+193.24 uM F12192.67 + 168.20 uM, Tix} HAEC 400 JL-F- o8 6-MMPr
7t HEp-2. BEAS-2B Fll HAEC 411 ICs0 73 %A 11.25 + 0.54 uM, 1.25 + 1.17
uM A1 3191 £ 6.106 uM, CCso M43 54 119.1 +£23.76 uM, 148.13 + 11.90 uM F1
95526 +10.97 uM; (3) 7 HAEC #4iiffi', RSV-A-4 1 6-MMPr 3J72 /£ RSV i &
FL N HI B RSV FIEH]; (4) BALB/c /N RAK P 25380 245256 45 B TR,
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git: (1) I TR TP RSV RSN 1) HAEC MI3EFR 777 (2D
RSV-A-4 Fll 6-MMPr 720 il /K3 ReA 2l RSV E i, HAFZ e LR 40
SHIBYBAMH RSV 3E7E; (3) RSV-A-4 F1 6-MMPr ¥J/RfE7E BALB/c /)N R AR 7Y
AR RSV & .
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ABSTRACT

Objective: The active molecule RSV-A-4 was screened from the derivatives of the lead
compound 6344B-E6, which was screened by the previous high-throughput screening
assay for compounds against human respiratory syncytial virus (RSV). Then the anti-
RSV activities of RSV-A-4 and the immunosuppressant metabolites 6-MMPr were
investigated in vivo and in vitro, and the mechanism of anti-RSV activity was also
studied as to find safe and effective compounds inhibiting RSV replication and explore

the possible antiviral mechanism.

Methods: (1) The respiratory tract epithelial cells from volunteers were collected and
cultured, then the morphology, activity and purity were identified. (2) After the anti-
RSV activity and cytotoxicity of 6344B-E6 were evaluated by immunospot and MTS
methods on human laryngeal carcinoma epithelioid cell line (HEp-2), 6344B-E6 were
designed and synthesized and 29 derivatives were obtained. (3) The same immunospot
and MTS methods were used to detect the anti- RSV activity and cytotoxicity of 29
derivatives on HEp-2. And 15 derivatives with safety factor (SI value) greater than 10
were selected to verify the anti RSV activity and cytotoxicity on normal human
bronchial epithelial cell line (BEAS-2B). Finally, 3-thioindole RSV-A-4 with the
highest SI was selected as the active compound, and its anti RSV activity and
cytotoxicity were further verified on HAEC. (4) Fluorescence real-time quantitative
PCR (RT-qPCR) and Time-of-addition assay were used to explore the mechanism of
RSV-A-4 inhibiting RSV replication on HAEC cell. (5) The in vivo anti-RSV activity
of RSV-A-4 was studied in BALB/c mice by small animal imaging technology. (6)
Based on the above methods, the in vivo and in vitro anti-RSV activities of 6-MMPr
were performed on HEp-2, BEAS-2B, HAEC and in BALB/c mice, the mechanism of

6-MMPr inhibiting RSV replication was also explored.

Results: (1) After identification, the survival rate of cultured HAEC in vitro reached
93.51%. (2) The half maximal inhibitory concentration (ICso) of the 6344B-E6

\Y
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derivative RSV-A-4 in HEp-2, BEAS-2B and HAEC cells were 2.51 = 0.64 uM, 0.41
+0.19 uM and 207.3 +4.77 uM, respectively, The half maximal cytotoxic concentration
(CCso) of HEp-2 and BEAS-2B cells were 3038.00 £+ 193.24 uM and 2192.67 + 168.20
uM, respectively, while it was almost non-toxic to HAEC cells; 6-MMPr was found in
HEp- 2. The ICso of BEAS-2B and HAEC cells are 11.25 = 0.54 uM, 1.25 + 1.17 uM
and 3191 £ 6.106 uM, respectively, while CCsp is 119.1 £ 23.76 uM, 148.13 + 11.90
uM and 95526 + 10.97 uM, respectively; (3) The investigations of the anti-RSV
mechanisms of RSV-A-4 and 6-MMPr indicate that both of them inhibit RSV
replication in the genome replication/transcription phase of RSV. (4) The results of
pharmacodynamics in BALB/c mice showed that RSV-A-4 and 6-MMPr failed to

inhibit RSV infection in vivo.

Conclusion: (1) The culture method of HAEC, which can be used to evaluate the anti-
RSV drugs in vitro, was successfully established. (2) Both RSV-A-4 and 6-MMPr could
effectively inhibit RSV replication at the cellular level, and they inhibit RSV replication
at the viral genome replication stage. (3) Both RSV-A-4 and 6-MMPr could not inhibit
RSV infection in BALB/c mice.

Keywords: Antiviral compounds; human respiratory syncytial virus; human

respiratory epithelial cells; structure-activity optimization; pharmacodynamics;

mechanism of action.
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1.1 iRE=

NI 3E 4 B9 3 (Human Respiratory syncytial virus, hRSV) & A\ JSIE iE
P 1A B L SRR, 2 REBULE N IPIRGE R M B SCRUE R FERA, 12
LA NG DR T 3 AW AP T R B R R 2, 7R AR, RSV 25
i 2 B LU JLEAERIGYT &E W RR . —, FHFHHE SRR EMIET R,
N RFEDIREAS S I B N B H e IR E R 1 B8, RSV G
(1R I93 2 RN T2 2 B Ik B vt i 5 T2 A2 2H 23 (World Health Organization, WHO)
giit, SEREFELE 3380 5 ARG RSV, HA 45 20 778240 L& G RSV 1M
FET-P), H RSV ERRBULE L FEEPERETEEK, Fik, 5 RSV XK
WIE RGN T 2R F B AL P AERE L —.

RSV & —MAETT B BRI Bk . AR RNA 7 EE, @it ssskt. R
FEOS, HAWED 60~200nm, HEEFMSKL 152kb, & 10 MEHE, A%
i 11 A E R, M2 BERA A E AR ORFs, 4ifd M2-1 (Resn L5~ Al
M2-2 CResg BRI A E w R Ea D, WK 1-1. e sRrER2IE
ZER)8E H 1 (Nonstructure protein 1, NS1) FlIEZERJEH 2 (Nonstructure protein
2, NS2), HIhae 2 4MsA T TR RN . 7E RSV JHERMURL I G 5T A7 T /= 8
A /N /K E A (Small hydroprobic protein, SH). ZifHiZ H (Attachment
glycoprotein, G) A& ¥ H (Fusion glycoprotein, F), SH A H. A B Fid
EZ5ERREMMIEAT, G Z5REARMERE, F AMBERN FEME.
Vral envelope HH— /23 ii 85 [ (Matrix protein, M) Al M2-1 4%, M K2 —
FAEEIALERIZE A, 2T vralenvelope N, 5 F AN XIEEE—E; M2-
18 M 5EZEAEEY (Ribonucleoprotein complexes, RNPs) 2 [A] 1k
%, RNPs B&H 51ZE A (Nucleoprotein, N) B2 45 & H iR FEHEA 4] RNA,
RNPs t1 5 i KB ARV (Large polymerase subunit, L) 25 (RSB
[Al-F (Phosphoprotein polymerase cofactor, P) FI N ZH ] RNA #K#i) RNA &
& (RNA-dependent RNA polymerase complex, RdRp) ZEHAE—j.
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Figure 1-1 RSV structure and genome diagram!'?]

RSV & GerE Ay, B G EENFIOWER T, WRT1E 400
K, fEfE, £ F BEANMFHRESIERT, S50 F40MERG, MK T RNA
PR BB, FIRH R E B0 RNA K RNA BB TESE, [FRF)
FTE F A0 R AT B A ), 2ETC R RSV BRI J5,  DAH 2 105 OBk

G R 1-2 P

Life cycle of RSV

B H R,

RSV

| Endoplasmic |
1-2 RSV [ YL H 1) 421

Figure 1-2 The whole process of RSV infection of cells!!®!

e

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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1.2 1 RSV 2544 & Tk

RSV 45| i) 2 FIPRE S A E (RSV-ALRD J2& B 4 Rk 5 1) 8 22
) B2 — , YRIT I B B 45 A Bkl R TR I &5 S dn T, A EREEAE K] RSV
RG] R SPE T IFIOE B2 3300 75N, 2y 20 75 NFEYE RSV TfiET:,
HrbfE 6 HRCLLRHIJLES, K RSV-ALRI S8UER A 1400 T A, SHIET:
21 2.8 J1 N8,

JUE 20 THEAE 60 AR I URFT K RSV S i AR K IGIT 2454, (R
1, HEAMUITE %A AR, HEX RSV RPN EEGIT
VWAEE AR, B HAT VL, WACHE R EF K (Ribavirin) FHE H) 2k 551

(Palivizumab) P FH 29 FH T B RSV J& 44, Ribavirin »&—F ) S HU0E 8244,
HTiaI7 Sk RSV &y, CHEE M MAY R ERR (FDA) %1k
A TIRIT M E K RSV B2 4L, {HEH Ribavirin 578K £, BIEHR, &
—SE MR RS, AN B AU 29, Palivizumab 245 7 4415 RSV F &
HI AR e RE SR, T3k FDA #itifE, o] H T 1B = e 224 ) LA RSV B4
g1 N IFIGE B, (HFEN R B St B AREH T RSV B 5 iR T2,
e, 22 BaTgn, TEER) Ribavirin A1 Palivizumab K [E A GG, RKKFRH] 7 Hilg
PRI o

HEBA, M4 T Z2FPT RSV BIZ59, FHHFR T AR AT kI AR
WAL, 7 WG, FRATHH B AP R, A
SARAERE I 255, BARINT

(1) PifkZ5%): 1996 £, HyEERE A RSV-IGIV (RespiGam) #f FH T Tl
AR EA R~ 4h) L E ) RSV AHSC R FEIRGE %Y. {H RSV-
IGIV T 2003 F45 7=, AR A2 R 5] RSV F A AIHLJE R AL sitell B AR
T UK palivizumab (Synagis), 7E RSV iifrZ1, H TRy & a4 LK RSV
YL G| ) P R IEIOE S, EAREH T RSV ERREIEIT, HIH &S
Palivizumab AEEFH I F # G0l A, BT Bead ik BEL ik A (a4 sl 5 1 5
G SR B L B ARl 2015 4, ) RSV F FRRIFLERR AL site V
REGN2222 ## FDA #%F 7 il RSV 5IAZ ™ BT BRI IE 05 R 8 1 My
A7, (B T Sl RS20 45 5 B o, REGN2222 fE52 )L IE R R A 2Tl RSV %
ge, FE—NWHEF P EZEARGERIN T 1) RSV F FFAIFLERAL site@
() MEDI8897 fef [H 1 RSV F HElG B R fl & et R4, HIPHE D T
USRS Fe X, BABEKMMEE, b GRS IR, H5 & MEDISS97
Refg M7 2240 ) LR RSV JEGL 5 i () 7™ 5 R IR i 26271, ALX-0171 & —Fh

3
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=M RSV-F R MKk, 2Pk R, XHFRsnse, my S, AEEIRRSE
FEAERRRREE A, H TIb SR RIS s A RE SR IR R PRI 25 4 &
(2831155, IR L2t AR, RSV HL L FEHUAAR BB 70 B A b T B BURIAE R IPIRcTE
RAERAERT, — H RSV NIFE YR A, RSV BT BEHUA AT A8 Tk I IR
g, R RSV F AN R EAL sitelV ) MK-1654 T Il PRI Bon B A 85T
2z 4=t HAjIEAEI R I AR R,

(2) ZHERLY): ALS-008176 s&— Mt H RN, ZEXF RSV REHEH)—Fh
ez, B RE I DR AR B, 4 DRRVA T AR SR PR AT BT 7IE R T
FA s #EiE 1D 34,

(3) Fh&4M#I7): Presatovir (GS-5806) & Ik RSV @&, HajlhARIR
OB O 5 s, nl E ik BE W B -0 B Al A i FE SR FE 1B RSV #E N, ik Presatovir
A AL 7 8 R R ek e 5 1) P B AR 2537, MDT-637 I RIS B B 58 i, 7T
0] RSV dE NG, DA BT T AT IR T, 25 S 3% B FLAE A R A A\
BB S 1 2 A AR AR (W 254830 J1 FRHAERS 391, INJ-53718678 52 241 RSV
R PERL G AR, RSP R SR 25 B B R LB A B s 8T RSV AT,
IEALTF 1 BAIGRIREG B BL40), AK-0529 & —Fligh RAL &4, ] 3@ ik BH s 253k
NERGH M RANH RSV &, TR ERH, ZAWAMUEA R i1 Z 4,
HFHAF AR TR, BiELAT 2L 1 8RR 58y BB,
TMC353121 2 BURORFFIRME RSV FlA #0071, 1 R BB 70 25 S s 2 480 DA
FIE A 7 k> H BRI T IR 40E, HrT R I6YT RSV KRG IRIE 2,
BT 7 BT 22 A PRI 90 R0 B8 22 (1) I PR VA 142 431 INT-2408068 INJ-49153390
TMC-353121. BMS-433771 J BTA-9881 Z5@h& |7 # 2 i8id 5 RSV F @&
iR R 4 T S o 24 .

(4) FRAERL[AZ59): R RSV YR IM7= A 1 48 1 S SE A A A & RSV R TR ATLEE 1)
FEHRGER S, B, B 9 N 2 AR N IE ST RSV AHICHER I 55
B% . Danirixin (GSK1325756) 7&—MAl ¥ ) CXCR2 #5515, mAI=ZENSH
AL A it AR SR A SCBER BT 2 25 HF R 1, 2 J5 SR A RSV BB ) L g vk
RIS Ak, (ERF AR T A5 R AT 481, RVS68 A T 1897 FERIE 5 K2R
FOREPEZ, A OO L E T E AL TR YT RSV RS,

RUE RSV IR SR E S AT A &5 7 AT, (H2 B argr
ST RSV G 5| R BRANTC M C T 5 = AR YT 7B BURTT 499, TR,
A BIIETT RSV IR YL 25 B A A B EE I R
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1.3 AMEIRE _E R 4R

WP TE b R WP G R AR e b, /R N SRIFIRTE 5 40 SRS A R 2 —
TE R 2k, NFEIGE b 7400 (Human Airway Epithelial Cell, HAEC) X ZE#F
77480 Dy R A % T AR BR Dl e () AS AT R DGR B, AR AE T IPIIE o A [|] b R 2
Ml CELARL B4, MR, FORGEMAI IS IRA M SE03, Hodr, ARRIRGE F
FeE R 60%E] 90% A8 24 B4 HAARMEE, JHEA &R R D)
At

RSV N EIPIRGE f5, e B Gy EIPIRGE )2 B4RME, JiEE NS2 i H
FEWFIRCTE b R () Tl X 4805 S 4R AR 1] . B5 H NI, 76 WP IRGE 58 P9 iss Hh AR
RIX LAY, Wi 1-3 B . RSV I i Jak G 734 1 22 TR 40 i ke 175 5 AR 4 g
(PSR, X Ao A2 T BRI KB = A ARG R M 24 i 1) St 4 DA S I 3 o oK
PR R, AR N RSV 8GR T kL 2 A A 4 B B
(Neutrophil extracellular trap, NET), Fr XL AR I R imimiPfiE, &
B SE WS RE THEEF IR, AT 5] T S 98 5 A0 g BRS-571, e
H[P) RSV T IPIRTE R GL ()RR 2 BAE T R EPRGE bR A )8t , DA A I
Je| BB FR A =0 o PR B A A PR IR i 8

T = &) RSV IERGEN AL, M RBHAS T4 RSV G R AL
RSV Zi¥HF K, BT, AI1EZEEH KA EHER A E R 4 i R B RSV & i
RV B HT RSV 29 7t . K AEAHIIFIRGE SRYE A 52 (4n: HEp-
2. BEAS-2B 1 A549 #iffl) HIRTEHL RSV RSN 800 BAT — €l 1B
TR ME S BRI TE bR AR B2 At . MER SRR (s /DB X RSV G2
FRVER, WABIRE SR IS RSV RGURHIE, 1ENPUR R DRk
M EAE —EM R R ERM, £ RV ML &4 TR R0, AR
WP e b 7 i 2 kAR B 3 SR ER L IE W AN TESS, S53EK
A b B2 20 B AH EE , WA R IR b R 20 b e 8 B KA MBS S04 PR W T 7 000
DRI, JRAREE FR I IPIRGTE b R A, 0 oA R 1 B R ARES 7% b Rl iR AE Bt
RSV Zi¥iiik . 280053228 2 F k.
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1-3 ANZRIPIE 1 RSV RS HL R A AL 159

Figure 1-3 The pathogenesis model of RSV in the human respiratory tract®>]

1.4 MIRAZKRENX

BT AT E A RSV IERIUR K IURSF AL S, A1 S CuE Xt
URARZE H IR 1) S8 S &) 6344B-E6 TS ML fS, FRRIRIE 224 RE0S
HIIETE A RS, AAER NSNS EILY RSV e, thREER I i al e R 1R
RN % T 000 RAF I RARES 7% b e e ST RSV 299k . 25040 5l
IPUBETE, S WT ] F9T RSV 5K SMP 4 i) HAEC (URE 97 7k %5 Tl
MRS (AZA) KH =AU IEURSER, AR SOGERXT 6-MP. 6-TI
Lo 6-MMPr BEAT [FIFERIHT RSV [FI44 A A1 245 02 MU 3 E PERL I A0 4R 4
WHFE AR X TR NIRRT L e, ARUNPL RSV N TG L W H AT g
FRIFs 25 AL 3 (1t 22 22 Y SR il

AT LT (& 1-4 Fizs):

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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_J
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R 2R
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R K HRSVIEHERT 5 A | amiEhRE |
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Figure 1-4 Experimental flow chart
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> MR

2.1 YRR, FREIRFIBUAL

HEp-2 4 (AWK BRI AT FEBe frf¥; BEAS-2B 4HJfil (IEH A
SCRTE BB AR W EOR S E R R SR R0 NIH/3T3 4HA (/N
G AT 4E A T B B R R g4 ZE; HAEC (Human Primary Airway
Epithelial Cell, A JGACHEIRIE bR AL AR SLE0 SERs 57

¥4 71 RSV Long #£I H ATCC, Rockefeller, MD, USA; RSV-mGFP. RSV-
Luciferase FHV%E R T G RAIGN- LR FE K F ] Marie-Anne Rameix-Welti 8
T

pMD-18T-N, pBR322B-RSV-Gluc HiASZH % {717 ;

2.2 HIRSV L&

Ribavirin (TOPSCIENCE Cat.No.: T0684) I [ I #F M &= Ak RBH G R A 5] ;
GS-5806 (Cat.No.: HY-16727) 1 RSV-604 (Cat.No.: A-60444) tJ 4 MCE, USA.

23 FERM. mAFSHAFE

®2-1 SEHAEM . Bk SEGRE

Table 2-1 Experimental materials, antibodies and kits

FEM L Pk SRS A R CSIE

96 FLAM A G FRAR 2% [# Corning A )
MEAE W 96 FLANARE 7R [ Corning 27
48 FLYHBE TR % [# Corning A
24 FLAH A RE FRAR %% Corning A
12 FLAH H S TR %% Corning A
6 FLAHMEE TR % [# Corning A
60 mm 4H g 1% 7= L % [® Corning A ]

100 mm 2 g 55 77 1L [ Corning 2 7]
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*2-1 (4R

150 mm i 1% 77 L

T75 Al 7R

T25 45 72

15, 50 mL &0

2 mL AIRAEE

5mL. 10 mL. 25 mL &
0.22. 0.45. 0.8 pm — X IEEF S 5
1mL. 5mL. 10 mL [R5 5%
Nexcelom il ffd 1% i

2 )

TR AT

TN A

N (20mm)

10. 200, 1000 pL M3k CGHFjEes)

% [E Corning A A
2 [# Corning A #]
2 [# Corning A #]
% [E Corning A A
2 [# Corning A #]
2 [# Corning A #]
% [ Millipore A 7]
*[E BD A H]
RPN R AT
Tif JEL 22 )

i JEL A )

i KL )

Tif JEL 22 )

%[ Axygen 4]

E BT e e s B A E IR A
FARBI] IR B EAEMA R A A
wr e gt B A E IR A
— MR TE e F LA R A =
— PR AR VIEEE SN

HRP-%7$t Ll =F 19G
HRP-1L 51/ 19G

AEST R AR AT IR A 7]
AESTE BRI R AT IR A 7]

=EPT AN RSV 241 % [# Millipore 2 7]
RYLNME A 8 FrifEdik H[E Abcam /A ]
i *Ei i DyLight488 %t — ¥t %E [E Abcam A &)
RNA $2HGAF & %[ Promega A 7
S B s kR & % [ Promega A 7

FARAEARIH AR A A
Z[E Thermo A &)
% [H MCE A 7]

SYBR Green il &
QUBIT RNA HS ASSAY KIT
RT Master Mix for gPCR
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2.4 FEEHHIAF

& 2-2 S HtH

Table 2-2 Experimental reagents

SR )oK
AN % [# Sigma A )
VIER TMB % [E Sigma A
PMS 3K % E Sigma A F
“HEIK (DMSO) 2% [ Sigma A#]
3',3",5,5"- VU FH RO fi %[ Sigma A F
S %[ Sigma A 7]
HERE (v900116) [ Sigma A F
EDTA %[ Sigma A F
JoR & 2% % [# Sigma A7
2R C [ Sigma A F
FKRAKR T % [ Sigma A 7]
ERAAINIOR /N % [# Sigma A 7]
EfLER % [# Sigma A &)
JUR N % [E Sigma A F
Y-27632 A Sigma 2
2,2,2- =R .FE F[H Sigma A F]
-RFEEA % [# Sigma A7
JUER TMB 13 % [ Promega /A 7
MTS K 2% [# Promega A 7]
64 i % [H Gibco A F
HEPES £ [H Gibco A F
DMEM [ Gibco 2 ]
DMEM/F12 S Gibco /A
0.05%EDTA i F[H Gibco A H]
N+ 2[H Gibco 2 ]
BEGM #5572 i+ Lonza 24+
Bullet Kit™ Medium ¥+ Lonza Al
Reagent Pack™ Subculture Reagents %t Lonza /A ]
PBS B B ALY PR A

10
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R 2-208:4)

RIPA 2l

DAPI %644 4% 5
FiEEA

A 1iE B A

T 5 R -HER L
HHR-HER-MEER B =h
G e tiidiE I (Triton X-100)
Dnase |

[

NI (FCS)
AU

Avicel (FMC) RC581
IR

FAGEN

T KRG BRE
IR — A4

BN

L 2 (EDTA)
AL

FAAT

ToIK L BE

BRI

S A

]

HEPES )k

R EE

To/K B R A

Biosharp A ]

Biosharp 2 ]

e E U A=A IR A 7
R F WA AR A A
Biological Industries /]
Biological Industries /> ]
RS REVTARARAF
U EAR A
g SRR AR TR A
SRR YA IR A T
Aladdin A 7]

Pythonbio A ]

e T

Jerb T

Jerb T

e T

Jerb T

Jentb T

e T

Jenb T

Jentb T

e T

Jenb T

Jentb T

e T

Jentb T

e L)

11
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2.5 FELIGMNEF

R 2-3 SHERANAR

Table 2-3 Experimental Instruments

1S R PR R

i & K T 4% SINCE-1889 HA YAMATO /A ]
BT K°F YP1002N AR BR AT
Orion pH it 2% [E Thermo 2 7

KF B0 HL 3K15

B 25001 cpl00wix
R R B 0L CR22G
AT W66 U-2800
T e VA R B oL 3K30
il UKL

HLVE IR KB KT622

WE 94 90-3

H R HZQ-C

W iHPKFH BCD-315TNGS
= IR VK F5 DW-401278
P& FH V25 VK # HY C-356

A RIRIKA MTD225
Al K i) A FONN7

{5 & .5t TS100

{51 B %% WA Bt IEC-62471
Qubit 4 it

AR THEU MA01843

fE R AR AR B TR 4111

Mg (28

A2 4 M8 HR1500-1HA2YK
AR FR 48 SHP-150

EFR1X Sunrise

Z UIRegbR X

TH IR B FRIR G 2% ZHWY-200B
REARES 0L LX-300

[ SIGMA A ]

HA HIMAC 2 7]

HA HIMAC A ]

HA HITACHI A ]

i [E SIGMA /A 7]

H A Cornelius 2 &)

A 2 S B A IR
BRI AL A A R A A

WG IR AR H TR R A IR A ]
TR R AR A7 BR A )
TIPS A PR 7]
TR KRR 28 TR ]

H A SANYO A ]

% [H Millipore 24 &)

H 7 Nikon A ]

H 4 Nikon 2 #]

5% [ Z B G R BHE

2% [E Nexcelom Bioscience /A )
Z[H Thermo SCIENTIFIC A 7]
7% GILSON A #]

TR R AP B9 AR AT B 2 ]
R 7 SIS B A PR A
Hi-1: TECAN A+

Z£[E Thermo A #]
R BT A SR ) A PR A
Y] T HAR DL RA S )it PR A 7
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*2-3 (4R
PCR {X PTC-220 Z[H BIO-RAD A ]
RT-gPCR 1% ¢225-0189 JE ISR R A 7
el B R Z[® Thermo SCIENTIFIC A 7]
RS BB T T181246 {8 E IMPLEN 2]
INENITEAR RS £ S8 IVIS Lumina |l 2 [ PerkinElmer /A

2.6 FERFAEH

(1) AEBEFE (100x:100 mL) A

FREL 5.854 g ] L-B RN K, N 200 mL HaiKH N, By, F

Hoeaidms, M 022 um JEERE, DL 1 mL/SZ3E, URAFET-20°CHH
(2> NJRARPPIRIE b st Rt (F JiR3)

53 & H 400 mL f¥) DMEM/F12 5783, 25 mL K KiE ) FBS. 500 uL Jif
R4S (24 mg/mL )+ 4.2 uL E HLE R (Img/mL). 250 uL K 5 A KK (20 pg/mL ).
552.5 uL SAL AT AL (0.362 mg/mL) < 500 pL fif 55 2 (5 mg/mL) « 1%¥¢) PS(100x)
1% L-S 2B (100x) Feilpk 500 mL A JEACIEIRIE b7 40 il 955, IR
S JERAFT 4°CH%H

(3) “RHEFR CIHMK

¥ 4 mL EHKMAZE] 2 mg 2355 C W+, HFLRER CIHM, B
2, 022 pm JEARITIEZE 15 mL BT, A T-20°CEJEIART T 4°C#%
H .

(4)  JRPERS IR

FREX 24 mg ARIERS, T 3 mL ) NaOH 7 (1IM) 1, SRJGZZEINA 7
mL DMEM, (i SR RIS AT 56 2V iR AE 3 mL 1 NaOH H, 7] LL4kZE35 il NaOH,
W, IR I A 4 B VAR JS AN DMEM, ZA4RF5 10 mL), H 0.22 um JE#8 it
JEBRR S, DL 500 uL/>29r3%, RAFT-80°CEH

(5) EGLBERIEW

¥ 0.5 mL EEAKIIAZ] 0.5 mg EELER/MEF, EILBERBRE, B,
FHVE ST EEWOHVER R AT H RS, AR/ RO 5 E L& R A, 285 H
0.22 um JEAFILIES] 15 mL BOEH, LA 20-50 pL/30 703, RAFT-80°CHH -

13



8| N T e A7 KA R

(6) REAKFTIHER
E3H 0.1 mg R AKFEF (EGP) /M HEAN 5 mL LK, % EGF,
E s i, T AR EIAIR, HESSRRIERRE, A5 M 0.22 um JE4
MUER] 15 mL B0 F, L 250 uL/32 403, HAFT-80°C4 H .
(7 SR IRA VT
FREX 7.24 mg EAL T HIFA, VEfRET 2 mL 95% 4 FE A, SR G I\ 18 mL DMEM,
SRIG A 0.22 pm JESS T ERR T, LA 500 puL/s2 4034, 14547 T-80°C#H -
(8) JEEBRIEW
FREX 100 mg JiE S %, BT 20 mLHC TR (0.1ND o, #RJ5F 0.22 um ¥
FERRITPERREA, LA 500 uL/30 4%, AT T-80°C#H
(9) ROCK il 7] Y-27632
Y% 10 mg ROCK #4171 Y-27362 JfHiE AN 624.5 uL (1) DMSO, 3274
SR Y-27632, LA 10 uL/32 003, RAET-80°C 4 .
(10) BEAS-2B 40 fli% A7
#£ 10 mL () BEGM 15331 1% PVP H1 7.5% DMSO, &5 T 4°CIR1E %
H.
(11) NIH/3T3 ZffliR A7 (20 mL)
435 EH 10 mL FCS. 2 mL DMSO F1 8 mL DMEM g i ji% 10 mL 4 1% 17
W, VRAIT 4°CIRAE#
(12) DPBS % (500 mL)
FREX 0.1 g KCI. 4 g NaCl. 0.1 g KH2PO4 1 1.45 g NazHPO4+12H20 JE%)
400 mL 2B KA, H B R R AT e 2 A, B 50 mg
MgCl2+6H20, 66.5 mg CaCl222H20, FiiHEfli e, 77 pH £ 7.35, A&
SEAF) 500 mL J5 & H .
(13) MTS &
FESCLR B (3R BT, FREX 21 mg MTS # oK FAR AR B, 485 B H 10.5
mL DPBS ¥ I BHZAR A A, IR TR EE, BHE MTS Bk 5e
SvafR, H pHHATY pH £ 6.5, F 0.22 um JESSIT EAE, DL 1 mL/ s
PR EP &, RAFT-20°CHH
(14) PMS &M
FESCLR G (R FR i, FREL 4.6 mg PMS ¥y K TR (A B, RJEIMA 5
mL DPBS &, 7oorfitHk, LL200 uL/3 3 S5t EP &, {RFT-20°C%&H.

14
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(15) 10% (wiw) FEFHAT
FREX 20 g FEHE, AT 1809 PBS (1x) ZEptiith, 7804ikE, Bk 10%
REREIAWR, H 0.22 um SRS IERR B S5, TRAFT 4°CHH .
(16) 1%H LY R Y RFR
PREL 2 g FERAFYE B0 R TR n R b, SE R — R AR
K G, I 200 mL 2%Z0 iR 4EFFR, 4°CEAF P RE R L 4T 4k R 58 i
fitfa, TRAFT 4°CHH
(17) Avertin V&
100% Avertin fi /73 : FREL S g = LEE, MO SmL SULEE, ZROoHEESE
IR, F0.22 pm JESHT UERR RS, =R EEOEE PR, AR 9 1 /\H
2.5% Avertin T{E¥Z: & 1 mL 100%Avertin /7T S0 mL #0E K, 2%
TEIGEE NI 39 mL Jow A FEER K, FIHTBON 37°CH R Fah i BNk 3~4 h J5,
RS, BIRBURIE, 4°CROGERIRAE. (G RIMFAZATA W 15 RGO
(18) TlAHEF4E R IE T
2. A% AT 4E R JFR: FREX 2.4 g 1) Avicel RC581 il K& J5» I\ 100 mL
WK, ZRIRHE 1 h;
b AT YE R f i GUECILD: 1/4 1] 2 x DMEM, 1/4 ¥ 2.4% Avicel RC581
PLK 1/2 ) 2% FBS-DMEM-PS.
(19) &hd L Gl :
43 EL 25 mL 2%%5 SR JE. 10 mL AR /R ARIEW . 20 mL Jo/K ZEE LA K
45 mL TCH /KRR E), BLE % 100 mL 25 5 TAEW, FRARGAEH, TxkE
A

15
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3.1

3.1.

3.1.

3 LWHA

HEp-2. NIH/3T3 4RAEiE

1 HEp-2. NIH/3T3 fREE 7

A=y AR AR F SR AMT IR 30 min, FTFFRWML 3 min /5, 8 AHE K KRG
1 20 A B T

H 20 P E R R R O R, SZ RN 40°CIELK R EAT Bl 5

Frafiadi e b e, BFMREFE ERK, BHR 75%06, E4Y
P 15 mL SO0E T INAEGEREFREE, KA am % 25K
aiF

150g, B0 5 min;

7 B3, M 2 mL 4058 @R IR a8 ReT, BESAIUiiE, KSRk
BEFRI/RE SR, i B IR, < iR, AR BB B S R
M A3 51 G, 37°C, 5% CO» AN RS 7740 85 9%

2 HEp-2. NIH/3T3 {ARER

ML, A EER] 90% A, HEATAEAR;

W AE W) 22 AR A R AMT IR ST 30 min, FTHFXML 3 min J5, {6 GBS R KR
WS T

FERFERFREE, H PBS Mhik)E, MANERERE, MAEEERMH, 37°CTF
BT AL

{5 B A TSRS, AR BN, SRl BRI IR IR
FEMRE (0 M 58 A uvk, NI R Z b TEAL

2 BRFIT T AR A0 BB, 5 7% 2 0 & A i 50 A B R R B R R L/ By
FEA, <R, EEIE B SR IS, 37°C, 5% COs
M EEFRAE PR .

16
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3.1.3 HEp-2. NIH/3T3 B4 75

1. WS, HICEEEEIZ 90%, HANMURA BRI, HERELT

2. AW A REAE TR AMT IR S 30 min, FTIFXML 3 min J5, 18 FENE R KR
Wi R G T

3. FERIRREFEEE, A PBS BEIKSE, MANEREEME, MAEEERMF, 37°CF
BEAT AL

4. f5E B TSR, MR R, R, BRI IR s
TR A AT 78 A vk, NS IR, KBRS E 15 mL B0
B

5. 150g, &0 5 min;

6. &L, HGEAFRESINMITIE, MM EE5)E, Rl o 2% 2 40k
&, ANNEFREGFEAAE RN 2/3, FEERMRAFR. . 40
PAREL, BRI/ S . R R EEEE, BANGAES, BT
-80°C, 24 h Ja R AL 2= R EE T IRF & H

3.2 BEAS-2B ‘HpatZ#

3.2.1 FAALIRYmRELE IR

1. I8 73K 0.01 mg/mL %8 A 0.03 mg/mL -5 25 A1
0.01 mg/mL 2F1fliE A EEH (BSA) JIAZ| BEGM £ FIRE], 4°CH&MH T
FLHAIRAE %

2. K 2mL BRI E] T25 b (4mL/T75), BRES), HOERGIHED
JETH, KA TSN 37°CREFRAE P AgOE i (RO, BiibiR &2
R, 2 JEHE R 4°CIR-AF % F (7 : 357 BEAS-2B 40 2 71, EOR AL v HY )

3.2.2 BEAS-2B ‘HBpE #

1. BVt F AT IR ES 30 min, FTIF XML 3 min 5, fEHFE /R KR
A G 1 ;

2. R BB T B BN 37°CilK T, BRI MR (4 2min), f#
VR SRR K FFEUH W3 75%I08% A2 A4 22 S rh ke 0 S e #8 2

17
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74 BEGM ] 15 mL B0

3. 125g, &0 10 min;

4. /p0ZEBR EIE, F BEGM HEEUUUE, R 2 MAEN T25 iid, *Mn 8 mL
BEGM £;7%3E, BRIES), A8 BRE NMEH A5G, 37°C,
5% CO» 4B U35 IR Fah B 97

3.2.3 BEAS-2B ZHBf{E{X

1. R R 70~80%M i ATAEAR (VF: FTAEAMIL 2 56 20 & 2 ATt AT 48 4R
BigR, OO G Ja 2 s g AT Sk R o 740D 5

2. KAy A Ad R AT BEES 30 min, T XML 3 min J5, RS R KR
MERUN LR TE-SA=aTIR

3. FEEEEFE, I 2mL Trysin/EDTA, 7ERHE T WL, HRI0MAR R (—
M 5 min, Yl AR S A R R BT, M 5 mL TNS (Trysin
Neutralizing Solution) 2 1-7H 1k, 382 RahEE 7, FAM M, Fan i
B FEE] 15 mL B0

4. 125g, &> 10 min;

5. /MLEBR VG, B BEGM HiFRIE S B41RYUTIE, % 3000 cells/cm? {4035
WERRE TR, BRSNS, AR RN NUEMM s mM G, 37°C,
5% CO» 4l Ju 15 7R 46 15 9% o

3.2.4 BEAS-2B ZHE %k TE

1. WEN, HILATEERIZ) 70%, HAMOIRE RIFN, HERET,

2. VR A kR AT R AT IR 30 min, FTFFXML 3 min J5, {3 FH S K K
i R G ;

3. FEFEEEFRIL, I 2mL Trysi/EDTA, 7ESME FWEE, BEAMMARR, in
A 5 mL TNS & 134, BREEIGIRIM, FHBRTemiE, KIHamss
“&E 15mL BOET;

4. 125g, B> 10 min;

5. /MUEBR s, H BEAS-2B AR AF EADUE, HBEBIGAE S, M
AL EHALERRUG 2/3, RN A2 FR . A7 H . gipfR s, 55397
M/FEFREAS . BAEULAEEE, BET-80°C, 24 h FHBEIHARE SR
o5

18
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3.3 ABRKFENE EREM (HAEC) 153%

3.3.1 IR E YT

10.

W A 22 S A S AT RS 30 min, 4T JF XML 3 min J&, f#FBNE /R KiZ
W R G T

Bo| 2248 3 C A (KN 10 pg/mL): FEHL 200 pL ) 0.5 mg/mL 2234
FHR CJEME 10 mL DMEM (& 5% FBS), JR51)54 M

B59% NIH/3T3 4l 3 T75 B9, BERILEEAN 90%:

W B TR R R R R, N 10 mL 23 F R C s, MET 37°C,

5% CO» AU 35 72 F0 15 E 3 hs

Weth 22 88853 C R, PBS Wikt 4 I CHATHI 2225 R C IFRIES
RE bR C RO O

BN 2 mL JERE, =ERIE 2min, 7ERME FWEE, EIMRARRE, BHH
B Al 200 B 7% 5

O 10 mLNIH/3T3 #5725 2085 5500, MM 23] S0 mL B0E Y,
F 10 mL NIH/3T3 35 75 5 18 Uk 9590

300g, &0 5min, NIH/3T3 B3 E B0, 4005

300g, E§.L» 5 min;

AL IE, 12 2.5 x 100 cells /4, BB BIHMIEIEE T, Mm%
R B RAAE RN 2/3, WA RR. VRAE H . B3R /5 AL S
HAHFWLEGEE, MANGLAET, B T-80°C, 24h 5% B A HE R A7
% H

3.3.2 HAEC #rZAIREN

1.

2.

£ TAF: B HAEC baAHT— K, HEI0EF7ZE NIH/A3T3 4iM0T T25 40 s
FEMA, LL2.5 %100 cells /3ffl, 37°C, 5% CO» Ui F:4A it s ks %, 4
PR B

HAEC brASREL: 6 B SRR AR 2 M aR o alid NG RE LA 8L, &
FRRAE, HHEET 6 B, RuTReZ MR EHMbr A, FR—AEEE
[ 2 DNER TN FE 3 NIH/AT3 85553400 15 mL B0, SR
BTk s

19
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10.
11.

¥ A2 AR A SR AMT TR 30 min, FTFFXML 3 min J5, {3 F#NE /R KR
iR A T

A e, SHMRAEARR SRR SR —REAR TR, e
RN FRHM I T, A J0 B A B8 7 S 41 B PR 48 L RORS 9 7 4
ok

B ER PR EEOES, N 2 mLPBS-EDTA 123, [H K 8241 i - kG
BB GIEERS R0 h, 2 mL PBS-EDTA VeI IRIL 2 ¥k, FH4%
B[] — B L

1000 rpm, /i€ PBS-EDTA 211 44T 30s, ¥ biFE PBS-EDTA # % 2H
1 - R TR A D 0 A

450g, &0 5 min, /NOMEFE B CRZEIRED, H 1 mL PBS-EDTA HEJT
Y€, SRJGIIN 4 mL PBS-EDTA, 4Hffit3L;

450g, B0 5min, SN 6 mLF ¥ E B G, WA WIEZ41EM T25 £
FEMF, 37°C, 5% CO» NP R: F=FE AT R 77

TR F 87, W RREFRIE S, BT I H 8 R 5 7R 2

¥i9: HAEC 5d 5, S AN Pen/strep M35 772

FpRG IR0 HEAC LA FEIE 50% UL EI AT AR, 0578 Z 40 M h BaET, W)
et IR A

3.3.3 HAEC &%

HAEC R ET—K, "R E4MT T25 B, L 2.5 x 106 cells /i,
37°C, 5% CO» 4iffusF=farhid a7, A4 HaG BE

W AE W) 2 AR A R AMT IR ST 30 min, FTFFXML 3 min J&, {8 FBNS R KR
WA RS T

W S FRIE, A S mL PBS-EDTA Welk/a, =iREY, RIS ZH
R0 P ot 7 175 100 5

5 min 5, H#t PBS-EDTA, k2R3, fERGE FU%E, HZENA HAEC
REAE S TR 1 s

Wt PBS-EDTA, I PBS-EDTA % 1 1X;

Wz 4 PBS-EDTA, JIIA 2 mL iR, 37°C444 FiH4L 5 min, 22405HEE{f HAEC
Bivs (KB AR, WFELE 37°C N 4kEe1k, (B WALI A
10 min), HBMBAGEVOMEE, fff HAEC 562 Mk

BN 5 mL NIH/3T3 85555, ZObJREEHE, AR #EE 15 mL &O

20
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8. ﬁﬂNMﬂBP%ﬁjP%EUM,% SAEFER 1 IR, HRRE AL
s

9. 150g, &.C» 5 min;

10. H F 3G FREE G, AN M T 057 2400 .

334 HAEC %%

10.

MY, 4L & IR FIZ) 80%, HANMUIRAS RIFRT, HEREAT

¥ AW 2 AR A SR AMT FRSS 30 min, FTFFXML 3 min J5, {3 FBNE /R KR

MR G T

W R3S L, A 5 mL PBS-EDTA Jiik, =iRED, RN ST =400

Y55 ML, 5min J5, B4 PBS-EDTA, 4k4:E, SMtE FWE, HER

A HAEC BE7ER: IR TH 5

Wt PBS-EDTA, I PBS-EDTA ¥ 1~2 IK;

W74 PBS-EDTA, A 2mL il 37°C4M4 F M4k 5min, BHMREE 41

7% (G RZ BN AR TS, WFHAE 37°C R 4k8H 1k, (EETHLR [H R

10 min), FHARBACEWIREE, i HAEC 54 ME;

I 5 mLNIH/3T3 B9k, ZbERHA G, B HE# 2 15 mL B.O08 1,

/] 5 mL NIH/3T3 #5538, PBS-EDTA, ¥EIEFM 1 5, BBIFE—
HE

150g, B0» 5min, ] NIH/3T3 H93EEE, Hit%;

4°C, 150g, B5.0» 5 min;

AT E B AN YTTE, 4% 5 % 1005K 2.5 x 10 cells /&, #8 BI M7

ANIFRAF B RATERFRN) 2/3, briAgnfe k. A7 H . gipfR k. #5397

M/ARFMELS . RAEEREEE, BMANGAET, ET-80°C, 24 h 5%

¥ 2R B R AT

3.3.5 HAEC 7%

1.

2.

HAEC £ E i H—K, EIRWEIEEMT T25 5578+, LL2.5 x 10° cells /
i, 37°C, 5% CO, 4k 746 it s ks 7%, A0 g B ;
e Wt A RE A R AN S 30 min, #TF XKWL 3 min J5, A BTG R KR
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JOROEVXITE S N=TE

3. KRN B R S IRON 37°CIRUK TR, R A MO AR (412 min),
FAR 5 SERIAIR K FR B WSS 7S%TERG J5 o 7 AR 2 A Hh LA M VR A7
RPN EAE 10 mL NIH/3T3 H952E10 15 mL B0,

4. 150g, &5 min;

5. {6/ 6 mL F §iRAL g iiieJa, TR R4, 37°C, 5% CO,
2 B FRAA AT B 9%

6. FEREHF K, W EEIRIES, R R TR

7. W3R HAECSAJS, ¥ F 3RO AIN Pervstrep 15372

8. FFHiFR HEACILAREAS] 80% A LI, BEATHEACH M50 2 A0 BUSE T, T
TR AT A

3.3.6 HAEC S

f£ HAEC RSN IR RE, R BEEERAE B B R N WS AT A F I I
HAEC 4005, JF S A JE s SE 0l ok

33.7 HAEC EHYLZE

1. fF HAEC AEK 5 BEIL B 80%H, #EATIE /1% 5 s

2. WA E kR A R AT IR ST 30 min, FTIT XML 3 min J5, 8 F NG R KR
WS T

3. FEEEEFEE, A PBS-EDTA ik HAEC —iX, % 0.05% EDTA )%
BEyE AL, 37°CEAtF FIEAL Smin, Z G 5 mLNIH/3T3 35772 28 1k R 1
th, WRFT, (MBS EEYAE, BEEMMT 15 mL B8,

4. 150g, B§O» Smin, 5 LJEW, MO F 85785 HEBUUE;

5. B2 puL 0.4 % &I E YRS 18 L 4B /RS, BURA WM T4n it
B b, BT E S TS, SEANM: G W e e, AT R e
fh;

6. B I XTANIERE TSR, AL IRICSE, LIS AN 2 B ST SR
SRS H , HET T HAEC 4IRS R, I iFseshic 5.

ST 4T B K =
PTFIER = % x 100%
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3.3.8 HAEC RERNALEETE

1. #I/E HAEC 4Hful€ fv

(D
(2)

(3)

(4

(5)

(6)

(7

(8)

(9

X HAEC A KZE 80%Hf, HI/EAIAIE A

37°C A F 300, A2 A e A F SR /AT B 30 min, T XML 3
min J&, HHE R KRR A G

FEFERFRESE, A PBS-EDTA ¥k HAEC —ik, H 0.05% EDTA
RS AL, 37°CHAF TiHAL 5 min, ZJSHIA 5 mL NIH/3T3 B577 k4
1B AL, AT, AR B8 fE, RSN T 15 mL &08 4
150g, 5.0 5min, F% BIEW, A F 837 B0

WCHR 20 L ZH AR, FAM B UG AR BT, TSR E 4R e fr 75
T F BRI L AR

BRI R AW, 150g, &0 5 min;

7 EIEW, N (6 THER F R miA R, TR

TR BRI IE g e =k, BHREE 5 min, &5 XUHTE R
JG, fEZAHE 3R T

HU 5 x 10* AN AL 1) HAEC 4if, BT A B 475597,

(10) FFR¥, Biss W HAEC BRI, DRI HDIRES
(11) WG90 M F 5 5] 80% 4 AR, HAEC 4 Hl€ v #iI1E 58 ik o
2. HAEC 45 5 6 et

(D
(2)
(3)
(4)

(5)
(6)

7

(8)
(9

W AP FLAR s R RS, NN 500 WL PBS, ##E 4 min, A5
R e IR EL, B 3K

MR EIN 500 uL 95%K Z. %, [ %€ 30 min;

S I A IIE . 2B 95%UK 2%,  PBS ¥E¥ 3 IK;

¥ 50 uL B4 i N E] 950 pl @B, BCHR S% 64 i s, I
WA BN 20 LA, [ € 30 min;

AR MTE A, PBS Pl 3 1K

IR EE DN 1:1000 # B S di A\ A 85 B e BE H4K (Abcam, Cat.No:
ab53280), FHFLINA 30 pL #ATHRIC, 37°CHFE 1 h;

PBS ¥k 3 K, #&RKRE Y 1:5000 Fks L £ DyLight488 %t i,
(Abcam, Cat.No: ab96899), HFLINA 30 uL #ATHRIE, 37°CHFE 1 h;
PBS #ii% 3 ¥, BT 0.3%0E 20 ) PBS ¥Eik—IK, ##E 5 min;

FH PBS W%k 3 X
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(10) JIN DAPI #4374t 15 min, 7F DAPI #Z 445, PBS ¥ELk 3 %
(1D HuE A B 0% H i THE A E, EiE Friisg, JHRids.

3.3.9 RSV B HAEC

1. CBRRES RIFH HAEC 4R 3] T25 £ 78

2. WAERANML, MFELRR] 60%L AN, HEREERE
W L 22 SR R AT RS 30 min, 4TJF XML 3 min J&, BN /R KiZ
Wi ARG T

4. FEFEREFHE, H2mLPBS ¥k 1 Ik, I 7 mL 2%4H M 4 F7 s

5. BORAFIIRATECGH, T 4°CoRFah AT RlME, B 7 pL e M 240 i
W, BEREIE, 37°C, 5% COL 4l FRAH BT 55 9%

6. FEMIREEL 20 h 5, TEHAN M 4ERR

7. BRME HAEC RN, 24 h AL —IK, FRAIEE 2R )E, R

==
B

3.4 RSV IRETIEF . i{LXam

3.4.1 RSV IimHEFH

1. BARIRES RIFH HEp-2 e X3 T25 ¥5 R, 37°C, 5% CO 7=
HEAT BE 7R

2. MEYHM, MFFEIAE] 60% /AN, AT
W e 2 AR AE R AMT HE ST 30 min, FTFFXML 3 min J5, B R KR
MERONIE TR S =T F

4. FEFEFERE, PBS YEIE 1K, I 7 mL 2%40 0 4ERF

5. FRAE RSV HUH, BT 4°CUkKFbRbiL, HU7 uL WEsliEm 2ignft, Bz
BAJG, 37°C, 5% CO R = Aa BT 5 775

6. FEFREEEZ 20 h I, TEHRANILERR

7. BEMRERL 60h Ay, MMTEANRAL, FAEMEKG 4R E T S, R
WRERAE T, FRUREME. HAEHIH. WA, GFEEELFEEER,
-80°C¥ 14 % H o
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3.42 RSV mE4ik

10.

W EKARES R U719 HEp-2 ZiifE 2 6 > 15 em £577 ML, 37°C, 5% CO» #%
TR AT R R

ML, LT T0%L AN, HERERE

W A 22 SR AE S AT RS 30 min, 4T JF XML 3 min J&, f#FBNE /R KiZ
MR A T

FEEFERFEIE, PBS WEIE 10, JON 26 mL 2%40B4E R, FAAE RSV HL
H, BT 4°CUKFmaie, SFIMEH 25 uL EW, BRIESE, 37°C, 5% COs
o i B IR R AT B 7

PP EEZ) 20 h BF,  BE 20 AR 4 R

FM RSV Z) 60 h, 4HAE5EARAE, FHANAEPR AN AE 4508 R, K gn fe 2%
B2 44 50mL 0%, 5000 rpm, &0 15 min, K iEREER 2H 50 mL
BB, AR B URRTEE 3 UG, YRR EIE R, B EUTHE, 5000 rpm,
B0 15 min J5, UEE LI,

1 0.8 um JE AR I IERTBE LI

AT RS ERL B0 30 min 5, RFE I 10 mL 10%FERE 2 IKH (BE A
AIE R, G SS i N I8 5 B B IS C IS RERE AN
AVRADD;

4°C, 17000 rpm, & 2 h;

#% B, A 150 pL FIRFERA R E BUTE, 20 uL/3 /3T EP &,
PRI EE RIS, AR B B H. BEEEAEEE, -80°C
AR RAT o

3.43 GIEDEEKN RSV mHEEE

1.

4 HEp-2 4HHu4% 1.5 x 107 cells/fLIZFF] 96 FLIRH, BT 37°C, 5% CO.#5
TR R TR

AN, 43 IR R 10%E 4 (L4120 h J5), KA a1 F R AT I8
5 30 min, FTHFXNL 3 min J5, fFRBNE R ORI A G 1
FFERFEREFREE, PBS PRk 1 k)G, %8 10 f506 M FE RSV R, JLRE
S ANFRREREEE, 3 ANEFL/ERE, 100 uL/fL, RIXEEFIAE HEp-2 410 1, [A
WE BRI, 100 pL 4ERRUFL, B XA (ORI R 0D,
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37°C, ¥ & 1h;

4. FEIRER, BAUIMANGEER 1% P ERALERYEFI, T 37°C, 5% CO» 15 5%

FarhREgE 3 d;

A e, FEPREAYERIE, PBS ik 3 K, RXFHE 3 min;

FFLIIA 100 uL Fi¥ 95% 4.1, 4°CTHE 30 min;

# W, PBS BRI 3 K,

Bic i 5 VR (5% A 4R, AL 100 uL E AW, F 37°CEf ] 30 min;

BB AL $%IR 1:500 #iFk RSV £351 (Milliore, CatNo: AB1128), L

BON 100 uL RSV ZHiMBER, 37 °CiEE 1 h;

10. 3£ RSV Z4i, PBS ¥l 3 &k, %M 1:5000 Wikt il Edufk (5,
Cat.No: BF03015) 1EAZ=#H1, ®AFLIMA 100 uL =T, 37°CHFE 1 h;

11. L9, PBS #Eik 5k, BN TMB W (UTiERL), 50 uL/fL, &t
W £4 15 min;

12. TEE1E s FWEE, &8 3 MEFLPBEAETE 10~100 WRIFLTHEL, =K 3
MNTILREME, THRR .

WERRZ (PFU/ML) = @M S LB 40 < B2 < 10

A e B AN

344 HREERNFEEEE

1. ¥ HEp-2 40A 3% I8 4 x 10° cells /LR E] 12 FLIRHT, 37°C, 5% CO2 B 7744
AT EE 7R

2. VISR, MR 100%A 45, KA A AN IS 30 min,
FTHRHL 3 min J5, BTG /R KIS 2 AR & 1

3. FEEEEFIEE, PBS BRI 1K

4. TLILiE DMEM CGRMIIXUL) 10 R FEMRE RSV N ERI, JEMiRE 8 AMBAFE;

5. HRBERR SRR AR L, AL 400 uL, HAERERE 2 ANE L, RN
WEBAMEXT A, n DMEM, 400 uL/fL, &T 37°C, 5% CO. 4Hffiks 7746
i E 2 h;

6. MIANTRERAF4EERE S 2 mL/AL, BT 37°C, 5% CO ¥ 7= 5 7% 6 d (T
FE I HA TR AN 2 5 Bl ) 5

7. BATHZE T, FH PBS YEEIX, BALIN 2 mL 45 R, =G
5 min J5, 45 EGSRYRI B RS, FHEBAUK R Pk 2 AKE RO IE,
it a BN EEEPE S HE 10~100 P AIFLITEG SRS E FLIF- 218,
It EIR R
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TREHEE (PFU/ML) = s MR U= AL B 2 B SR fidie <2.5

3.4.5 RAEEESERN{LF RSV fREREE

1. B e Ak Ad R AMT IR 30 min, FTIF XML 3 min J&, {8 FH 3% /R KIZ
Wi R G T

2. BUbEAGE RSV, H Triol ZfEm iR, REURNE RNA, JHZBEE
EL AR R4tk J5 RNA FESL, TR A B

3. ECHIINA R OGHEHE RNA buffer (BFMFE 4L 199 pL RNA buffer + 1 puL 7856
Jekh;

4. #E#% 0.5 mL PCR &, fitFtnic, 76&%E S0 nl i AFSHE AR % 10 pL;

5. 1£ PCR EHHINIANEH R IE YR RNA buffer, {HREHEZAKFN 200 uL;

6. RAEH CUNOAEFESH), FEEMCE 2 min, #H Qubit 4 G E
RNA WG, THEIR R

6.02x10% x K& (g/ul)
RSV B 247 x340

2t J5 RSV Ji# 5 (copies/mL) =

3.4.6 RT-qPCR 7r#&ill RSV mEHE

1. FEEHMS RNA #EI R (L6 FLBCAKI, X7 &~ Promega 7= i ):

(1) AWz e hafd B AMT B ST 30 min, $TJF XML 3 min J5, 18 FH#HE R K
RS Al &

(2)  HARER 6 LR MaEE T, %2 EP &, PBS Mk—x, ¥
MR 2 [ — EP &

(3) 500g, E§.L» 5 min;

(4)  FFFEEFE, BUEPMA 175 uL RNA 248, REWIT, REA;

(5) MM 350 uL RNA Dilution Buffer (¥ %), Hif|7E2];

(6) 70°C/Ki#r, %8 3 min;

(7) =R, 12000g, B0 10min, K LIEWEBITCE EP &R CGRES filhilf 2111
TED;

(8) Al EP &N 200 pL 95% ZF%, MEWRAT;

(9)  BEEOHEERE, KIREWAE S ORI

(10) 12000g, 50> 1 min, FFZUEE Ak,
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(11) /1 600 pL RNA Wash Solution, 12000g, &5.» 1 min, F£EWE,
(12) #ill4& DNase I HIRAY) (MHIED:

Yellow Core Buffer 40 pL
0.09 M MnCl, 5uL
DNase | 5uL
SELNA 50 uL

(13) ¥ DNase W iR G020 F, SEBFE 15min 25, A
200 pL DNase Stop Solution, 12000g, &> 1 min, ANETWEE

(14) i 600 pL RNA Wash Solution, 12000g, #5.» 1 min;

(15) JEUREE, I 250 uL RNA Wash Solution, 14000g, 550> 2 min;

(16) KB ORI 1.5 mL el g B, A 100 uL T REF/K, 12000g,
2.0 1 min;

(17) deff P, BT L R A7 T-80°C & H

2. %E RNA WK J5, 14 ] RT Master Mix for PCR iR 77 & (MCE) 3K & il cDNA;

(1) REFEFRBAERLE (20 pL A& FR)

£ RNase-free PCR E'H', 4% F A ECE RT VIR, SOV IRECE R AELE

UK BT
iy i &
2xSuper RT Mix 10 puL
&L RNA FE i 1ng
RNase-free H,O To 20 uL

(2) [RFFFEFrE
¥ FIRBCEF ) Mix B S5 JE, BT PCR AT OB, BARTE 40T -

I I ()
25°C 5 min
42°C 60 min
85°C 2 min
4°C Forever

(3) MEERJE, A cDNA RS2 EIEAT G 42/ gPCR, BX-20°CHHATRLE,
BL-80°CHK LR AT

3. RT-PCR & fif cDNA

(L #it5149:
W S SR
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EIRZEAR ElEZ 2l
RSA-1 5-AGATCAACTTCTGTCATCCAGCAA-3’
RSA-2 5-GCACATCATAATTAGGAGTATCAAT-3'

(2) il AREN:
PR i AR pMD-18T-Nj;
(3) W qPCR MNAE R, WF:

cDNA ¥ /bR E i/ DEPC 7K 0.5 uL
SYBR Green supermix 5ul
519 RSA-1(10 umol/L) 0.3 uL
5% RSA-2(10 pmol/L) 0.3 uL
DEPC /K 3.9 uL
SR 10 uL

7E: B cDNA FER RS 3 NME AL
(4) %LU R RPFEFREAT QPCR:
TERRFIBAT R MBI M Ja — P R UER e e, BT8R G, MR4E Ct H
THEERES R

2T i I 8] TR

PR B 50°C 120's

AR 14 95°C 10 min 1 eycle

APk 95°C 15s 40 cycles
IR K ZE i 60°C 1 min

REFER G, BEATHOR AL, ESEehlbrMEf L, R SEIRAR 3
SANCFIME (ERRRAED, i brifEh 2ok 5% seia L i #5 1AL, B
i df K C BT R 78 TR E Al R R, 8 H GraphPad Prism 8.0
(S

3.5 RSV-A-4 #1 6-MMPr {KIMURE M ST

3.5.1 RSV-A-4 0 6-MMPr $IJ#l] RSV E#I5E M4

1. %
(1) ¥ HEp-2 5 BEAS-2B ZH 4% 1.5 x 10* cells/FLII 2 EHE7E 96 FLAR »
BT 37°C, 5% COy BiFRAah IR 1d i)
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(2)
3

(4

(5)

(6)
P
(8)

24h )5, WSEMIELL) 70%N, T S55:

P AW & AR R AMT IR 30 min, FT9FRML 3 min 5, {8 H#E
IRRIZ I AT & T

FEREFREL, PBS Veik)E, M 2%4E R B A IAL G 4% 0.01 uM,
0.1 uM. 1pM. 10pM. 100 uM ke 5 MEEIE, [ RSV —EIIAZ] 96
U, 100 uL/AL (&% RSV 50PFU), & EFAMEGHE (&Y, B
PEXT IR (A& 4008 Ribavirin), BEFRGE ) FIAS FI MR BE %5152 3 ML,
37°C#55% 1 h;

FEGIIIE], 4 1% F B 21 2 R 4R 0RoRE LA [RIRE RRORE (35 B80Ma B A 0 /N
THEY, Wik, U85,

FEREFE, TN (5 BCRIMMEM, 100 uL/fL, 37°CH¥ & 3 d;
Mk epig 5, JrvkF £ 3.2.3;

{81 F Graphpad Prism 8 #EF i1 HUpR B HIIR M (1Cs0): midh
“Analyze”-“Transform, Normalize...”-“Transform”, #$*“Transform X
values using X=Log[X]”, ¥ ZWIREMEFL N log (H, i “Analyze”-
“XY analyses”-“Nonlinear regression (curve fit)” -“Does-response-
Inhibition”-“log(inhibitor) vs. nomalized response--Variable slope”, 153
ICsofH -

2. FOEAT AR

(D

(2)

3

(4
(5)
(6)
)

¥ HEp-2 4HHu4% 2 x 10* cells /L3R T B AE B K 96 FLIR, 37°C,
5% CO, 35 724 1 3G TR AT B 73

W AW 22 A hE A T AMT IR ST 30 min, FTIFXML 3 min J5, {6 FHH0E
IR RIZBIE DA B G 1H

TEFEFIGHAE 24 h 5, (3 2%4ERE0, KRG & 9044 0.02 uM,

0.2 uM. 2 pM. 20 uM. 200 pM ks 5 MR, 50 pL/ALINE] 96 Lk
,  [EI B IR AL, B DMSO ZeF/KFRRE 10 % )5 T 4E 30
BT 5 REREERMRE, 25 50 uL/ALInE| 96 FLAR+, ALK 3 4
AL, FAMERER RGO IR, RN 50 uL e

IINH 2%4EFRM B RSV Sl &R (5841 3000 PFU), 50 pL/AL;
37°C, 5% CO, 4liffuks #4615 7% 48 h;

JRYLZ) 48 h J5, HH 2 DIReBEAR ORI 28 (0 5Ot R R E &

{81l Graphpad Prism 8 #1155 ICso, J7¥5[F] o

3.5.2 ZHAEEMEAN (MTS)
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1. K HEp-2 4% 0.5 x 10* cells /FLI % FEHITE 96 LIk L, & T 37°C,
5% CO2 B 72 A8 5 TR 5

2. KA AR AR R AMT FR S 30 min, FTIFXML 3 min J5, 18 H0E /R KIR
MERONOES R S M= TTE

3. FERKTFRIEE, H IxPBS YLk 1K, MHH 2%4ERAR, BArliih & 914
0.1puM. 1pM . 10puM. 100 pM. 1000 pM FikE 5 MEEEE, %18 100 uL/4L
mE] 96 FLARH, WAMBEEWR 3 ANEIL, 20l BT REFFH 0]

(Ribavirin), FEATEXIL, 37°CH: 2 d;

4. FEEFEREFREE, H 1xPBS Hdk 1k, LR MTS F1 PMS 4% 20:1 1%
FRELIR A, SRR AL, ¥ 20 uL JE A5 100 pL 2%40 i 4 £ R
GG, E 96 FLikH, 37°CHFE 3 h;

5. f#H 2 BEBEAR A 490 nm Ak OD {H, RATHRZ R FER 10 s, F4EILTT
AN

SR — 7S O IR RO B FE A

AHMIE T = x 100%
20 B B X HRZHBO FEAEL — 25 B xR LR

6. {41/ Graphpad Prism 8 X {11550 40 M 8 ME IR FE{E (CCs0) s s T *“Analyze”-
“Transform, Normalize...”-“Transform” , % ¥ “Transform X values using
X=Log[X]”, K Z5VRkEEE% N log 18, riidi“Analyze”-“XY analyses”-

“Nonlinear regression (curve fit)” -“Does-response-Stimulation” -“log(agonist) vs.

normalized response--Variable slope”, 5% CCso {H..

3.6 RSV-A-4 1 6-MMPr {55MT RSV #LEIHF3R

3.6.1 Time of addition assay 73 4T & &3 F 5

RSV 78 &G4 Ao P (1) 4 JE 12008 14~16 h, J&YL)E 4~6 h, FE4HMA AT LA
Fr il 2)9% 5 mRNAs F1 NS1 S8R E BT, 24 M2-2 RKIE/KPE BIUEE R, JERIH)
SN, RNA BRFEARFFEES]; S 10~12 /AN, FAR S ERH
. FETXF RSV ARSI, aT AN RSV YL )S 0~4 h RI5rA
RSV IEGL I, RSV YL/ 4~16 h X738 RSV RGeS, Horb, RSV G
FRL PR SR B3 L 5 R A R B 38 B A e ) R T 3 R o I L 4
Aier, DLAOR AL R A N R S50 IR

FRYE A < SCHRTRIE®Y, Time of addition assay 2} M L& #3M#] RSV & 1l [ 9%
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ST SIS AR IR

1.
2.

¥ HAEC Ziffif% 1.5 x 10* cells/FLEEFN T 96 FLAK, 37°CE;FRLR

V4 LE W 2 AR A R AT BRSS 30 min, FTHF XML 3 min 5, 3 FBNE /R K2
MEbONOE X e S R =T F

24 h 5, FERIFE, PBS Wik 1K, IIAH 2%4ERRBAMBERT 100 pL 1
RSV R (5 pfw/4ii), BEBE AENSE 0h, 37T, 5% CO: £ 7748 H iy
B 2h;

FEEEFRAEE, PBS BRI 1K, AN 90 uL 4EFE, 37T 7%

KA 2%4eRrii e, AWM T CCsov mT ICs0, (RSV-A-4,
6-MMPr. RSV-604. GS-5806 (Presatovir) /& Ribavirin 4378 1 mM. 50 uM.
10 uM. 1 mM A1 100 uMD, FE8 37 J P X HE 2

SHF-10 00 14 24 34 44 5. 64 7+ 8. 9. 10, 11, 12, 13 M 14h oA
10 pL ANFEfLEY) X DMSO

MAJRTEL) 24 h J5, PBS ¥l 3 %, (g, S RNA, H
RT-qPCR U 5E RSV 5 &5 B o

3.7 RSV-A-4 1 6-MMPr {AA3T RSV EME 54T

3.7.1 SKREIISE. RERAFIEMALHERE

% 6~8 Ji e SPF ZulfEtE BALB/c /N, 1AIFR THE R Z LAY+ 0 P2

N5

W) F%— Ji Ja ¥ /N BREAT BENL /320, 5258 77 R WA AN R S AN A 77 2= 4

PRI 3-1;

50K, BIEEE LA TN RSV-A-4 il 6-MMPr, 1 h J5¥ /MR &8k

ST Avertin (240 mg/kg) IRERREF G, 4% 5 x 10° PFU/S0 ul/ 2 KI5 B 450

B2 45 F RSV-Luciferael®;

&Y% RSV-Luciferae &, &% 24h, H] 2% 5 MbeR /N B2 SR BRI 7 2C0RR

W, Pk 75 mg/kg HIAE, # D-ROCREAH SR e s 5854/, 10 min

Je, fEF/NEDIEAR AR 22 G5 TVIS Lumina T1AS I 8- S0 47 /1 B £ fl 0 firi 35

PR E I FOGE S, Hinlids,

Bl 24 30 40 5K, dREEDIE B 452577 g T/ UM LRI E Y RSV-A-4
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6-MMPr, —K 2R, HELLHLY S5 K;
6. (EEYL RSV WS 5K, AFE/NR, S a BOLH 2, #&Mis)2, H RT-
qPCR il 5E RSV J& #:3 E

% 3-1 L&Y RSV-A-4 Fl 6-MMPr 14 A BT 255 VAT 72
Table3-1 Study on the antiviral activity of compounds RSV-A-4 and 6-MMPr in vivo

ZH 7&E (mg/kg) LI o
RSV-A-4 90 HEH 3
RSV-A-4 30 B 3
RSV-A-4 10 HEB 3
6-MMPr ) HEH 3
6-MMPr 30 HEH 3
6-MMPr 10 HEB 3

DMSO 90 HEH 3
Ribavirin 90 S 3

hE2h, R .
(5% 105 pfu/ 2) (75 mg/kg D-luciferin, in.)
)
l l l |

1 E 0% 1 X 2K 3E 4X 5%

\ J
|
E/ECE N
4 [ﬁ:ﬁaﬁ, wh Gg) , MAIR m

3-1 HEDAENHT RSV IEME S i ]

Figuer 3-1 Experimental flow chart of compound anti-RSV activity in vivo

3.7.2 EFHLELASI G &

1 AT IS AEY 22 440 30 min, FTHFXHL 3 min 5, HPE /ROKIRIEE 2D
ARG 1

2. (A e/ RS

3. JRECRE /N BRI I Z], NIV B EP T, AREE S SLZIE T UK L

33



BB i N 7 i 2 VA T ST

FURAE 0.1 g fliZLZAMN 100 pL PBS (1% BSA), WREH G, MR SE
UK FEATIREE G # /N R s a5 B MR B S A A0 e T A B D 5
I AT R RAE 12000g, 4°C, 250> 10min, W BiF, S7EIFS I BR-80°CIR-AE %
H.

3.73 REPDERNFAEREEE

© ® N o

11.

12.

13.

¥ HEp-2 A f% I8 1.5 x 107 cells/fLEEF 2] 96 LAk, BT 37°C, 5% CO;
BRFRAR R IR, A B R B 70% A A, AT SRR

AN R A 2 A48 30 min, FTHF XML 3 min J5, HFHE/R KRS RIZ
MEERE

VeI 503 Bl 2% 4 FEdt AT 10 AR MR (UK RIRAE), RIRMRE G
ekt Sk

IR, PBS YR 1K, %8 10 506 SRR RSV R, HLikE 8
ANFRERLE, BB RE 3 ANESL, 100 pL/AL, MKIKEEFITE HEp-2 41/
by [EIET R B BT R, 100 L 4ERFIRFL, BRI RRAE (TR0 FE Y
WA, 37°C, WEE 1 h;

R, BILIMNEREN 1% RFHERYEFRR, T 37°C, 5% CO: #5597
FHREE 3~4 d;

FF R HIL A YRR VEW, PBS PR 3 I, FHAHEE 3 min;

IONTIA ) 100 uL 95% L%, 4°C, JiE 30 min;

Fr X QT PBS PR 3 Kk;

B3 PR (5% A 2R 05D, BN 100 uL 5 F1, 37°C, FfH] 30 min;
FeBRE P, FH 3 L HR 1:500 #40B RSV 2 H1(Milliore, Cat.No: AB1128),
FALIIA 100 uL RSV Z2HIMEER, 37°C, W FE 1h;

7% RSV Z9i, PBS Pk 3 Ik, HE AWIZER 1:5000 #8 Rt il Fhuik (1
B, CatNo: BF03015) fE N =i, #fLIIA 100 uL =i, 37°C, H

1 h;

FETPL, PBS ek 5~6 X, BOLKAFT, mMAESLTIMA TMB BR (JliE
) 50 pL, ®EGE 15 min;

HERE AR LB AEAE 10~100 LTS, SREANEILREIIME, HE
Tod B
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3.74

RT-qPCR #&/)\ 55 R Bt i 55078 S

1. Trizol JEHREUNRAHAIH M RNA (Promega ik7f &, Cat.#23105);

)

(2)
(3
(4)

(5)
(6)
(7
(8)
(9

(10)
(1D
(12)

(13

(14)

BX 100 pL /MRS EiE 2 1.5 mL EP B ({{FFRid), M 175 uL RNA
R, REWAT, 1R,

BN 350 uL RNA Dilution Buffer (¥ t5), Hifs] 3~4 7X;

70°C/Kif, W¥E 3 min;

ZR 12000g, B0 10 min, ¥ BIEWIEICE EP B Gl Gl 2191
TED;

7] _E3E EP &I 200 uL 95% 8%, [ E AT 3~4 1K

R B OAEREILAR, KRS B B O SERAR

12000g, B> 1 min, FFEUER RRA;

JAA 600 uL RNA Wash Solution, 12000g, #5.» 1 min, FF25¥4K;

] % DNase W HR SV (BB ):

Yellow Core Buffer 40 pL
0.09 M MnCl, S5uL
DNase I SuL
SR 50 pL

¥ DNase W IR GWMEI S OAEE F, FiRFE 15Smin 2J5, A

200 pL f] DNase Stop Solution, 12000g, #5.» 1 min, AJEZWER
HAA 600 uL RNA Wash Solution, 12000g, £5» 1 min;

THEWCEES, N 250 uL RNA Wash Solution, 14000g, %5» 2 min;
BEODAEE] 1.5 mL S el B, N 100 uL TEAZFREF/K, 12000g,
2.0 1 min;

s IS, BEAT SO R AFT-80°CH H o

2. RT-PCR &/l cDNA

D)

(2)

ME RNA WE G, 1 RT Master Mix for PCR i{#& (MCE) &%
cDNA;

e B [ s OBAR FR (20 pL AR 2D

f£ RNase-free PCR 1, % FHIA 5 EE RT KM, #RAEFEEIK ik

173
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iy fli &
2xSuper RT Mix 10 puL
&S RNA i 1ng
RNase-free H.O To 20 uL

(3)  WENMFRREFP
¥ EIRBCIF B Mix S5 JE, BT PCR AU EHT OB, BARFEFF T -

TR I (7]
25°C 5 min
42°C 60 min
85°C 2 min
4°C Forever

(4) RMEEHE, &) cDNA FIALEIBET JF2: 1) qPCR, EG-20°CHIIIIRAT
B{-80°CKIATRAT -

3. SRR &R PCR (RT-gPCR)

(L AR RNAR R

cDNA FEdn/brik i/ DEPC 7K 0.5 uL
SYBR Green supermix 5uL
514 RSA-1(10 umol/L) 0.3 uL
5|4 RSA-2(10 pmol/L) 0.3 uL
DEPC /K 3.9 uL

SR 10 pL

IE: A cDNA il L 3 R AL
(2)  $%LUN R NFEFP#EAT qPCR:
FERMEA R R — a2, BT 4 AR, RIE CtETTHE

=145
P2 T B[] TEIEL
R ) 50°C 120's
TRAZ 1 95°C 10 min 1 eycle
APk 95°C 15 40 cycles
IR K AT 60°C 1 min

MR, T8GR, ERLHITRHERZ, REDLRAN 3 MR
PG CBREr AR, I bR il 28R 25 S2 00 2 3% DL, DARRTVEE
WK C AR BT B2 198 DUEE sl R PR, {8 H GraphPad Prism 8.0 /&,
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3.8 GitEoth

BRI AR IEH t K IR AR R T Z 0 7k, JEIRS ik HAES
Hokrds, ik IBM SPSS ststistics 22 AP #EAT St 11504, i@id GraphPad Prism
8 EEl, Ll p<0.05 fE AR ) 22 57 BoA o VR bR
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4 SLIGHER

4.1 HEp-2. BEAS-2B {RfE 5

RAFIREH) HEp-2 40l AN 2300, K/ 2T, IEEEAE A, 4R,
B R, Wl 4-1 fos,

A
K 4-1 AEOIRE RIFH) HEp-2 4ETER (4%, 10%)
Figure 4-1 The morphology of HEp-2 cells in good growth condition (4%, 10x)

RAPIRAS ) BEAS-2B 4l K/NAS), il ol Higmr, MoBiEmisEs,
SN, WEEAR, ik 4-2 Fis.

A

Kl 4-2 A KORAE R AT BEAS-B AHEA (4%, 1050
Figure 4-2 The morphology of BEAS-B cells in good growth condition (4%, 10x)
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42 HAEC HpiE

42.1 HAEC %5

TSGR NIH/3T3 400, AR HARAS RIFI 6275 =40, i 4-3, Féfs
W REEM N HAEC FrAREM T Ieit 7 Mk 240 b, 78 F ottt frss
I, FEREHE AL, RN R RS TSR ARSI, ERME T
MERI ( 4-4), BFh HAEC #3455 2.d, BIAT LA JRAR4HAL B 159% HAEC
% 3~5d, MRREAZREIAER, diMRER A £59% HAEC 28 5~8 d, 4if¥i&EIR
W2, MR R AR R, MR R 2R, %A RSO0 Hh %
FEOARAER (K 4-5), 29 HAMMRFRmm 80%LL b K53 HAEC 28 10d i), 4H
WA IS 90%LA b, X AR EAT ALK, A B e fh T304 5% 2 40 b

A

K 4-3 IR RIS
A DY NIH/3T3 4. CNERARIGRET4EAIDD A (40;
Bl B 22245 R C ALH NIH/3T3 41 GREFR 24000 me3T3 4iffD) RE (40
Figure 4-3 The state of trophoblast cells
Figure A The cell morphology of NIH/3T3 cells (mouse embryonic fibroblasts) (4x);
Figure B The state of NIH/3T3 cells treated with mitomycin C (trophoblast cells mc3T3 cells)

(4x)
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—— Frof IR B

FIORFERZERIC S BHLI0%

4-4 HAEC 4 FIESERETRIRAS (4%)

Figure 4-4 The continuous culture of HAEC cells (4x)

K 4-5 AFRBCCEECT K HAEC 4IRS
A, 4x; B, 10x; C, 20x.
Figure 4-5 HAEC cell morphology under different magnifications
A, 4x; B, 10x; C, 20x.
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FrAMIC & A B 90% A BN, XFHiIRI HAEC #EATEAR, 45REoR, f£
HIRAEARRIES 1 d, BV AD AR B L, fraii 228 4 d I, IE&
FETT Ik 90% /a4 (LI 4-6), B ARAR AR BA 3 bL SRS R A0 i AR A BE PR

1d 2d 3d 4d

4-6 HAEC 1 IRARAUE A KRS
Figure 4-6 The growth status after the first passage of HAEC

422 HAEC FHME

HAEC &JERHEA G, BTG IEYL 6, S nl o B SR g i, {6
H. DNA B, FFEAM G o 1T & B WA B 20 T 20 MR I 4B s, S5 4 e
MIASBER Gy (o, AR G S B AT o H 5 5 97 11 HAEC 4EAA05 . A 0.4 %50
WE GO R A0 73 B 1G 75 1 HAEC HEAT B, 7E AR T I S 30 2 HON G AL,
RAEBDHONE G, BT DUEE, JFEAREE IR HAEC 40 PR s

BENLEI =AFEA (Nl 4-7), TSRS 40 RS S A0 M E ) 4 L gl
94.23%. 90.10%F1 95.19%, HAEC “F-XJZHMI5E /1004 93.51%.

K 4-7 W EG RN HAEC 715 % (10%)
Figure 4-7 The HAEC survival rate detected by Trypan blue staining (10%)

423 HAEC REXRNLBLEE

JEACEE I HAEC, i€ )5, dEATA M e 7Ot et . RS
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THETUES, HAEC &Rt N EH B EYiR 5 ILFEHi% DyLight488 ot —
PEEWE G 2N, Mg NS, N4 DAPI B4, M it
Kl 4-8), S S R B, N E AR EPURRE 5 557 AR ks k4 G
PEOREE R 4N HAEC.

4-8 Pyt % F HAEC 4Hiu
A. HAEC gHfffid¢ & (10x), D. HAEC I %7 (20x); B. HAEC 4jEiZ4

DAPI 5%t (10x), E.HAEC 4HiUt%4 DAPI a5 (20%);
C. merge FMIEE (10x), F. merge JFINEIME (20x)

Figure 4-8 Identification of HAEC cells by immunofluorescence staining
A. HAEC cell cytoplasm staining (10x), D. HAEC cell cytoplasm staining (20x);B. HAEC cell
nuclei are stained after DAPI counterstaining (10%), E. HAEC cell nuclei are stained (20%) after
DAPI counterstaining; C. The image after merge (10x), the image after F. merge (20%)

43 RSV B HAEC

fF HAEC A3 P3 AR, U FFEIEH] 70%HF, R RSV-mGFP, K52
RUIR S AR B E IO, HHREIESt. SR ER (K 4-9), BF RSV-mGFP 24
h J5 HAEC FFGEHHAR/NRI SIS, #2F RSV-mGFP 72 h if, HAEC HILK
T AR A B B 2 B R A% AR 55 LR ) RSV Ji AR XA (Cytopathic effect, CPE),
R W RSV REWSTE HAEC UK M. Rk, JEARTFEN HAEC WERN— PN EE
TR RSV AR YA A
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24 h 48 h 72 h

4-9 RSV-mGFP /&4t HAEC 5] #Z K140 i o5 A%

Figure 4-9 Cytopathic effect caused by RSV-mGFP infection HAEC
44 RSV-A-4 1 6-MMPr #71 RSV &M RALHIFA R

441 YSHEY 6344B-E6 BUIBIL 4R

URARALRT A TAE o, R M P RSV 29 mnd =061 &, HIE X2
WAYIE T TG E T 29 FEAGHH RSV IEVER N FACEY) « A0 502 U
(1) 6344B-E6 N FALE), X HPL RSV WG VERAIEfS , H LT, 3R 15
6344B-E6 AT S, HEMAENT AN G112 T i N %2 4 BT RSV
WV 2L S . 6344B-E6 S 2-F FMEMATAY, B A GERLR, bR
FasE, FVETANER, =Rk

a5

4-10 S5 5W) 6344B-E6 £5#3 (7073 CoH2O0N3, MW: 348)
Figure 4-10 The structural formula of the lead compound 6344B-E6 (Molecular formula:
C21H2,0,N3, MW: 348)

4.4.2 6344B-E6 EBBIFHIIL RSV &
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Iy K MTS R G LA I 6344B-E6 % HEp-2 4 A ) #5144 1 &
L RSV IEHERCR, 450N 4-1 AP 4-11 o, SLEREE R EIR, 66344B-E6 (1)
CCso i 336.50 uM, ICso fE U1Ky 2.65 uM, 6344B-E6 F#) % 4= 2280 ST H N 126.98,
HIL TSN, 6344B-E6 X RSV fAEMIHIRUR, HAFE —EREIKL R,

R 41 B FUEWRIAMIETE CCson FEAMHIIK L 1Cs0 S %2 4% R4 SI
Table 4-1 The CCso, ICso and safety factor of the lead compounds

tE CCso (M) ICso (M) Sl
6344B-E6 336.50 2.65 126.98

o
W

120 100+
L -~ 6344B-E6
3 1004 ——— 2 804 -+ DMSO
s 804 z
= ) 2 604
s 607 =
= . S 404
E 40 b=
= =
> 201 2 207 .
L ]
[} T T T T T 1 0 T y T T T 1
-1 0 1 2 3 4 5 -3 -2 -1 0 1 2 3
LOG, ; Concentration ( pM ) LOGyy Concentration ( pM )

4-11 Je'PEY) 6344B-E6 [FI47T RSV ¥ M A4 i 2 14
A Y 6344B-E6 AR EMERIISS R B 2y 6344B-E6 5T RSV vaE LRI 45 R .

TR (%): HEARIE pfo-SEI AR 5 pfu) /S AL EE pfu x 100%;  4HAEIE 1

(%): SIS AIROE EEAE /4 B X FRZBOG AR > 100%.
Figure 4-11 The anti-RSV activity and cytotoxicity of 6344B-E6, respectively
A was the cytotoxicity of 6344B-E6 respectively; B was the anti-RSV activity of 6344B-E6
respectively.
Inhibitory rate (%) = (virus plaque number in control group - virus plaque number in experimental
group) / virus plaque number in control group x 100%; cell activity (%) = absorbance value in

experimental group / absorbance value in cell negative control group x 100%

443 6344B-E6 1TELEYIEST RSV JEMESHT

¥ 6344B-E6 BATEEMMALG, KA 29 FPATAEY), FET HEp-2 40 A
CCso 5 ICs0, S5 RANFR 4-2 Pln. FATdEH A STERT 10 B 15 Fib-&4,
7t BEAS-2B 4 b3t — 2B Al CCso A1 1Cs0, S5 R UK 4-3 Fraw. &k e
R, RSV-A-4 LI &7E HEp-2 41 it & 7E BEAS-2B 4 a2 Fv, F SI
HE LR, Bk, A HE RSV-A-4 ATEEE 22L&, »F HBHT 5 85256

44



BB i N 7 i 2 VA T

SIS R

WH7t. RSV-A-4 Atk FiAs € i 3-SR &4, H4s

& 4-12 B

R 4-2 6344B-E6 T EVIL G105 2T HEp-2 ZHMIf) CCson ICs0 K SI
Table 4-2 The CCso, ICs and SI of derivative compound library of 6344B-E6 based on HEp-2

cells
& CCso (UM) 1Cs0 (LM) SI 1B
RSV-A-0 815.56 +51.44 43.16 £4.72 18.89
RSV-A-1 1864.83 +102.40 7.79 £0.87 239.47
RSV-A-2 231.00 +=20.20 1801.33 £73.63 0.13
RSV-A-4 3038.00 £193.24 2.51 +0.64 1211.74
RSV-A-5 317.61 +31.15 22,77 £4.72 13.95
RSV-A-6 849.61 +55.18 1.90 +0.40 446.73
RSV-A-9 176.64 +10.49 12.65 +0.63 13.96
RSV-A-10 1419.00 +90.42 18.97 +£4.84 74.80
RSV-A-12 31.87 +2.89 4.29 +0.62 7.44
RSV-A-13 26.21 +2.28 14.04 £1.72 1.87
RSV-A-14 422.28 £26.07 14.48 +2.02 29.17
RSV-A-15 376.88 £22.76 88.25 +1.97 4.27
RSV-A-16 131.24 +29.08 36.77 +3.66 3.57
RSV-A-17 98.85 +16.93 22.37 £3.20 4.42
RSV-A-18 166.83 +17.05 57.48 £8.42 2.90
RSV-A-20 1385.43 +184.86 237.8 £23.82 5.83
RSV-B-1-1 537.60 +59.19 15.97 £3.10 33.67
RSV-B-2-1 89.51£3.04 18.0543.60 4.96
RSV-B-3-1 80.05+8.05 40.16+4.61 1.99
RSV-D-0 634.60+54.29 29.41+£1.51 21.58
RSV-D-2 1688.33+£85.48 34.1246.20 49.48
RSV-D-3 29.65+1.28 25.89+1.54 1.15
RSV-D-4 263.25+26.35 21.34+2.18 12.34
RSV-D-5 2533.00+£315.76 24.88+4.19 101.82
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RSV-D-6 203.35+45.44 1.92+0.35 105.94
RSV-D-7 20.3242.26 7.69+0.90 2.64
RSV-D-8 31.19+2.57 6.22+1.21 5.01
RSV-D-9 84.72+10.12 41.97+1.46 2.02
RSV-I-1 911.66+49.02 28.65+2.31 31.82

® 4315 Fb&9 (SI>10) 2T BEAS-2B 4l CCso 1Cso & SI
Table 4-3 The CCso, ICso and SI of 15 compounds (SI>10) based on BEAS-2B cells

AW CCso (LM) ICs0 (UM) SI &
RSV-A-1 2095 +37.97 0.40 £0.23 5238.81
RSV-A-4 2192.67 + 168.20 0.41+0.19 5356.24
RSV-A-5 139.2+4.76 0.21 +£0.07 675.07
RSV-A-6 82.91+5.72 0.21 £0.04 406.49
RSV-A-9 99 +16.74 0.44 £0.29 226.35
RSV-A-10 1094 + 55.97 0.48 £0.03 2348.14
RSV-A-12 105.97 £ 6.14 0.89 £0.38 118.67
RSV-A-14 110.97 £10.79 4.67+1.75 23.79
RSV-D-0 139.7+£13.03 0.26 £0.23 537.78
RSV-D-2 1915.67 + 248.98 276 £1.70 694.25
RSV-D-4 100.31 +12.17 2227 +4.30 451
RSV-D-5 851.1 £ 67.78 0.73+0.24 1090.45
RSV-D-6 73.21 £12.82 0.48 +£0.19 152.46
RSV-D-7 89.79 £5.57 9.08 +4.68 9.89

RSV-B-1-1 117.63 £3.44 0.88+£0.78 133.63
RSV-B-2-1 131.67 £9.94 7.62 £3.00 17.27
RSV-I-1 182.53 +£35.70 6.30 £2.46 28.98
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H
% /| & 0™
@---«\S,\rrw\%%
o KA

4-12 RSV-A-4 #iky30 (73730 CisHi70:N2S, MW: 289)
Figure 4-12 Structural formula of RSV-A-4 (Molecular formula: CisH1702N2S, MW: 289)

444 6-MP, 6-TlI & 6-MMPr BY{&IMLR S 51

b 1 E SO E Y EE I 250 AP TAE, AR SCH LR AT 1 S e 4|
7 6-MP S HARE =) 6-T1 1 6-MMPr (RSN #RETE. 6-MP. 6-TT 1 6-
MMPr FIRS M 3530 VA I 41 2 43 7 2% T HEp-2 A1 BEAS-2B PFP 4l &, 5L
KRR 4-4 o, STRAOTEBARIHCERITIE 6-MP RN 2520, LA
Bk R IE Y 6-MMPr X E RSV 1L B A IR UF (7R ik RO, R, &
SRATI L 6-MMPr 1 STAE A2 B¢ e 1Y, (EAT 6 L 6-MMPr HE4T )5 S48 NI 9T

HSC\S
N
N™ X S
K::L‘l O W
: : “OH

HO OH
4-13 6-MMPr Z5f0 (7373 : CiH1aN4O4S, MW: 298.32)
Figure 4-13 The structural formula of 6-MMPr (Molecular formula: C;1H14N4O4S,
MW: 298.32)

K 4-4 6-MP J AU =4 6-T1,6-MMPr #£ T HEp-2. BEAS-B 4Hffiff] CCso. ICso A SI
Table 4-4 The CCso, ICso and SI of 6-MP and its metabolites 6-T1, 6-MMPr based on HEp-2 cells
and BEAS-2B cells

HEp-2 BEAS-2B
CCso (UM) ICs0 (LM) SIfH CCso (UM) ICs0 (LM) SI 1§
6-MP 13351 +31.28  1.29+0.30  103.50 169.47 +6.53  0.27 +£0.14  632.10
6-TI 126.2 +9.53 0.92+0.09  137.20 126.96 +9.05  0.45+0.23  280.55
6-MMPr  119.1+2376  11.25+054  10.59 14813 +11.90  1.25+1.17 118.76
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445 T HAEC B RSV-A-4 5 6-MMPr {R4MLEEE M

FEXT T 7K AEAL B A 2R 5 TR AR 5% PR PR G R 4 P e 8 e DR JEE B 4L 4
P FCSE BAR BRI FAMA 2 B 22 5, DRk, SR ACHE % B WP GE b R 40 fif v R b
HEp-2 fl BEAS-2B 4l & i &5 H TRSMUREE 25T 58, BTLAfE HEp-2 AN
BEAS-2B il 22 5, AT AIH HAEC 11 7 RSV-A-4 5 6-MMPr RS
RSV iG . FIFERT, 17550 R FH % VA RSV-A-4 5 6-MMPr % RSV {41
IR (B 4-14A) K MTS 3460 7 —# % HAEC WMt (B 4-14B). 45
REIR, RSV-A-4 5 6-MMPr 7£ HAEC _| ] IC50 18454 207.3 + 4.766 uM F1
3191 +6.106 uM, 6-MMPr ] CC50 fH 4 95526 + 10.97 pM, 1l RSV-A-4 JI| 7R
£ HAEC L&, #W RSV-A-4 5 6-MMPr /£ HAEC _E HAHRIF 1P RSV
YRR Jzz 2k

#* 4-5 RSV-A-4 il 6-MMPr #£F HAEC ff] CCso+ ICso 2 SI
Table 4-5 RSV-A-4 and 6-MMPr based on CCsg, ICso and SI of HAEC

A IC50 (uM) CC50 (uM) Sl
RSV-A-4 207.3 =4.766 --- -
6-MMPr 3191 £6.106 95526 +10.97 29.94
A B
120 120
~o- RSV-A4
=\: 1009 [ . -~ 6. MMPr
S 80+ S 80- -e- Ribavrin
g £ -
£” z @
:‘5’ 404 E 40
E 20+ 204
0 1 1 1 1 1 0 I 1 1 1 I 1
-3 2 1 0 1 2 3 2 -1 0 1 2 3 4
LOG; Concentration ( pM ) LOG;, Concentration( pM )

4-14 T HAEC ] RSV-A-4 F1 6-MMPr it RSV i M FI4H i 2574
A [E[Jy RSV-A-4 fil 6-MMPr ISR VERLISS R B E00 RSV-A-4 Fll 6-MMPr [
RSV G PEALII A5 2R
Figure 4-14 HAEC-based RSV-A-4 and 6-MMPr anti-RSV activity and cytotoxicity
Panel A shows the cytotoxicity test results of RSV-A-4 and 6-MMPr; Panel B shows the anti-RSV
activity test results of RSV-A-4 and 6-MMPr.
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446 RSV-A-4 5 6-MMPr B3N mE S &I

YT 1) RSV-A-4 £ 6-MMPr 7E /R 4R S50 H BAA B IHT RSV i1,
i, AT HAR SR 5 B E LS EAT PR . NIRE RSV-A-4 1 6-
MMPr #ifil] RSV & il & & A 7E RSV 2% L4 fig - BA 7R 5l 75 B e e B, SR Time
of addition assay 7£ HAEC #fiffd bikAT T WP 5T. 78 RSV &4 HAEC 41/ 2 h
Ja . PeERIRPHE) RSV WiEE, I mlfe&ds RSV -1 hy Ohy 1h. 2h, 3h,
4h. 5h. 6h. 7h. 8h. 9h, 10h. 11h. 12h. 13h. 14 h I IMAZ%) RSV-A-
4. 6-MMPr. GS-5806 (fh#&4#17]) « RSV 604 (¥l N 2 ) . Ribavirin (%
HRMY, KIS HIREERLE) L& DMSO %, 1E/&Y RSV 24h J5, $2HL
A5 E 2 RNA, KA RT-gPCR il #%-4H RSV Ji B 2, 45 R UK 4-15 Fir
7N, {E-1h. Oh. 1h. 2h. 3h. 4h. 5h % F RSV-A-4 5{ 6-MMPr ¥ 1] 45 25
B3 RSV &, 55 N A 24 RSV 604 A1, ik, FRATHEN RSV-A-4 Al
6-MMPr £ AE RSV B G HH 5tk N4 M fo R A PURAAE

120

, , ) e 5 ’ o GS-5806

1004 , ' 4 1 8 ]

' | ) - i -« RSV 604

-+ Ribavirin
RSV-A-4

—~ 6-MMPr

DMSO

80

60

-
=
-

20

RSV relative titlers (% of control)

0 T T T T T T T T T T
-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Time of compound addition(h)
&l 4-15 RSV-A-4 Fll 6-MMPr il RSV 5 il Ji S5 45
HH B 2R HE 7 (128 RSV B GLAH R BF (] 9 2h
Figure 4-15 The experimental results of RSV-A-4 and 6-MMPr inhibit RSV replication
cycle.

The dotted line in the figure indicates that the time for RSV to infect cells is 2h.

49



BB i N 7 i 2 VA T SR 4

4.5 RSV-A-4 5 6-MMPr B RIHREE AR

45.1 RSV-A-4 TEHR AR EEME

PRAG VR S FT A S2 I 45 5, #i5E BALB/c /ML RSV BILHIE Y 5%10° PFU/
W, B NRBENL S, 4 RSV-Luciferase LA 5 x10°PFU/ R 7|8 & 4% BALB/c /)»
f, BHJ5LL 30 mg/kg F1 90 mg/kg HNANEII &, H RSV-A-4 DLE B 7462,
FH-LL DMSO ZH B XS, Ribavirin 2L BT, 3E4T RSV-A-4 [ P9 253K
I, BARG A FEWR, BALB/C /NRUERSE RSV M RIUHET 1 h A58 —Ik4,
UJEIESE 5 R, BREGH 2 IR, I /NSPDE A UG 5 G0 SEi LI I 1 5% /)N B
R B9 e AR AL (B 4-16A) , DLIFAY RSV-A-4 FIA B B iE 1. S BT
X DMSO Z1AHLE, Ribavirin ZH B 55 = Kt 5% Y60 B 0 35 BRI AR /N 1 5% 6 15
T, TP RSV-A-4 11758t N E I 5484k 30 mg/kg RSV-A-4 ZHAE 55 1Y R
i, TCIBZAEXT T DMSO 4, I AHx T A5 = R AIENL, R 2O
FERARIBLER , (HEE H R DR LT & &L ; 90 mg/kg RSV-A-4 21t 2
[FEREISBUE AL, H 90 mg/kg RSV-A-4 H 5 658 % =1 30 mg/kg RSV-A-4 4., {H
e LR GBI g A S (K 4-16B) , KILTEIL S 30 mg/kg
RSV-A-4 i& /& 90 mg/kg RSV-A-4 4, HHIPEXHE DMSO dlAHLl, ¥R E %=
Fto B, Ak —2 i\ RSV-A-4 RN HT RSV WEPERUR, N A RT-qPCR it —
AR T /N BRARBE G I 2R R B R, 25 SR 4-16C B . 51X IS DMSO
AL, T s2 30 mg/kg RSV-A-4 i& /& 90 mg/kg RSV-A-4 2, ¥ TC B & M 2 7
Rlg A BIR T AL, RSV-A-4 ANRETEAR A ] RSV IS il

50



BB i N 7 i 2 VA T LGSR

B Lung-Fluc (RSV-A-4) C
** ~ 5.0 -
8x106+ ns 3‘ o
DMSO X 45 - l
- S0
z , T 2
£ 6x10%; VI 2 40 - ==
] 30 mg/kg g & "
S Rbniln o o ] ns
% 4x10°4 i ¥z
§ 52 30 ns =
< o
E met. E‘ 2.5 -
= S 00 I— . . .
. O oS & &
0 "\v_q \‘3‘. &%\‘\- .‘\(
5 o K KN Q;&}
Days post infection ‘ ’?}' . ,'?'>
& &

4-16 RSV-A-4 [1] BALB/c /MR A HT RSV G PEBF L4 R
BALB/c /MRS RSV-Luciferase Ji I A S IETE AR B AR (A ML E 51
Giit AL R (B); RT-qPCR MM il i 2% (C).
*p <0.05, *kp<001, *=xxp<0.001, ns: LHiHER.
Figure 4-16 Analysis of anti-RSV activities of RSV-A-4 in BALB/c mice.

In vivo imaging results of lung tissues and the nasal cavity of BALB/c mice

infected with RSV-Luciferase (A); Statistical results of lung fluorescence signal values (B); RT-
gPCR analysis of virus titer in lung tissue(C). * p < 0.05, ** p < 0.01, *** p <0.001, ns: no

statistical difference.
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Figure 4-17 Analysis of anti-RSV activities of 6-MMPr in BALB/c mice.
In vivo imaging results of lung tissues and the nasal cavity of BALB/c mice infected with
RSV-Luciferase(A); Statistical results of lung fluorescence signal values (B); RT-qPCR analysis of
virus titer in lung tissue(C)

* p <0.05, ** p <0.01, *** p < 0.001, ns: no statistical difference.
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