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W AW L BAR TUHE R 40 W1 9 s B 85 [ 88 (myeloid differentiation primary response protein 88, MyD88)
FE IR A A e R A Y, R B 1) My D88 IR T /N 707 o AH7E FE R I CRISPR/Cas9 437 AR AN R A% A R 1
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Abstract: This study mainly explores the role of myeloid differentiation primary response protein 88
(MyD88) in tumorigenesis and development, to identify active compounds targeting MyD88. CRISPR/Cas9 system
and xenograft tumor model were used to detect the effect of MyD88 deletion on tumor growth, and the
experimental animal ethics review number was PZSHUTCM200828006. Microscale thermophoresis technology
(MST) was used to identify compounds directly bind to MyD88 and further detect the impact of candidate small
molecules on cell proliferation. Results showed that depletion of MyD88 significantly inhibited xenograft tumor
growth of colon cancer, pancreatic cancer and skin cancer and the activity of NF-«B signaling pathway. MST
showed that nordihydroguaiaretic acid (NDGA) bound to MyD88, with the binding dissociation constant K, of
14.61 pmol-L"'. NDGA inhibited NF-xB reporting system activation and phosphorylation of p65, the key factor in
NF-«B signal pathway. In addition, the results of colony formation assay showed that NDGA suppressed the
proliferation of tumor cells. The above results show that, MyD88 is a potential therapeutic target for colon cancer,
pancreatic cancer and skin cancer, NDGA directly binds to MyD88 and inhibits the activity of NF-xB signaling
pathway, as well as inhibits the proliferation of pancreatic cancer, skin cancer and colon cancer cells.
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6 R W) 2 e 8 2 1 88 (myeloid differentiation
primary response protein 88, MyD88) J& 4l iy P H 11
23k 82 (adapter)™, ILA AT 9T K Bl MyD88 J& B 1
Toll #£ 524 3 (Toll-like receptor 3, TLR3). HAIAT A -1
AR (IL-1R) FIL-18R #1 Fr 5 TLRs [13& AL #% 7 1
TR AR PR 4 TC A AN 98 E A I TLRs Ji5, MyD8S
TRUIEEE S AR R -1 A R B 4
(interleukin-1 receptor-associated kinase 4, IRAK4)J %
245, Bl “Myddosome”, /15 IRAK1.IRAK2 PL K& F
U NF-xB {5 5 18 B ) B0E Y. 4544 _F MyD88 £ %
BET: 45418, (death domain, DD) 1 Toll/IL-1 32 & (Toll/
IL-1 receptor, TIR) &5 #3520 ple, o a] e — AN R4 7
F| A4 (intermediate, INT) AHiZEP .

MyD88 2 55 Ji: J [R5 3 1) 40 g 1A 75 28 hE 01 b J8g
SN RE S AR, AE 2 b S 56 1 B AR R B BIE AT
MyD88 Xif Ji i « I 5L g bk B 08 K PAY IR 110 R 2B 0 2
TR R BEAE Y, Lo 45 P e« B IR Jees R R J e P A A2
KRR B AH P JE AR . R BRI e, 40
MyD88 3 i I il 1 Jige Ji gt £ kA= A AR, SR, e
FR 1 R A SR # T KRASSP 5 5 (1) IL-1a-MyD88
H 73 WA UE NF-,B {5 5l B8 75 45 s v, i
MyD88 ] Apc™" B & Y i 18 i 988 45 784 /N B 2
i 9 K R DD T AE B 2 bE (AOM) &5
Jai /N B (colitis-associated cancer, CAC) ", i Bk
MyD88 3 B i J TP pl & & 5 hn, I 3 JE Dy iR I 1t
Jig B0, f£ DMBA (7, 12-dimethylbenz[a]anthracene)/
TPA (12-O-tetradecanoylphorbol 13-acetate) 1 MCA
(3-methylcholanthrene) 5 ‘5 (1) J7 3@ A 4L I, MyD88
BN 5iga SRitRIN = Waske S SR 1024 TIPS TN
SR, TLR4-MyD88 ££ DMBA FliF & () B¢ Ak 298
AR R R MY SR BRI, JE I & R AR P 5 A
45 2 MyD88 A FIHL | - AN AR [, % MyD88 X &5
ot JR TR B DR PR R A R R A FEATS A 5 ) 1

2015 4, Olson 511 b /=38 & 1F 5 4L EE 0L i
KB T5910047 e T4 MyD88 ) TIR-TIR [7] 784 4] £
PEFT, T 300 1 42 2 0E 1 R 9 A5 5 AL i, — AR
T6167923 L 7] MyD88 i TIR 15, FH 1E 7 MyDS8 [/ —
RARKITE B, T30 MyD88 15 5, 1%/ B I 15 5 .
T 97 8 SE 1) B I My D88 i St /N 43 F PR, 2016 4F:
Zhou i 8 41" I TI-M2010-5 5 5 1 45 4 31 MyD88
f TIR 45 R 3, 40 — RAL T R M 4 1 T RE, Re s

2 PRI AOM/DSS 5l &2 145 % %, BH 1 CAC K J&, B¢
i /N BUAE T2 % . TI-M2010-5 A i@ i FH W7 TLR7/
MyD88/NF-«B Fll TLR7/MyD88/MAPK 13 5 il i#% 3k £
1F R848 15 3 1 B 4H fi IR % #F 40 % K ALY, 2019 4,
Chen Z£!"V )% 3 2-amino-4-phenylthiazole Z5A¥ 15d 5
MyD88 A FLAE F -4 il 3 [\ 2%, 4l Jig 2§ (lipopoly-
saccharide, LPS) 5 3 1 516 41 g 2% 14 40 M 5] -, w7 FH
1E LPS % 5 i) MAPK 1 NF-«B 15 5 18 % i i80%, JF H.
15d % LPS fir 8578 B2 M il 45345 A R4 1B . 280,
DA IX LU fF 5T R AR AR ) il MyD88 VA IT R IE 5 fu
928 AF 20 i 1L 5 55 5, I ) My D88 7t fih 83 Fr 4F 9 K
FHOG /NGy 1B TLARGE

MR57EE

HREPE  293FT ARG B 4 0 . N &5 % i 4 i
HCT116+ A fif iR 8 40 0 PANC1. A\ B2 ik J2 41 il A375
) H ATCC.

FERF ZH AR (BD145457-0.75 g)
W H b AR R R R A BR A |, KRR Wi 1
NGy T RE (575 HY-L021) 8 H MedChemExpress 2
7] o Dual-Luciferase® X % ¢ 2 Fig i 15 2% B A T &R 42
(E1960) 1 [ 37 % Z2 4% (At 5) B ARG IR A A .
RPMI 1640 ¥ 7% 2 (C22400500CP). DMEM H% 7 3
(C11965500CP). it & H B§ (25200072). fitt 2 I &
(10100147) M-PER™ I .34 £ 9 Hili 32 507 (78501)
RIPA £ fift F1 £ U 22 i W (89900). & [ g 110 1 57
(A32963) ¥ H 3% [E Thermo Fisher Technology A 7l o
CCK-8 il I & (K1018) 4 H 3 E APExBIO A #] .
BCA & [ I il 7 & (P0009) T H Filg 38 = KA
MHAREIR A . MyD88 Hifk (4283S).GAPDH Fi f&
(51748). S-actin L 1A (8457S) W H 3% [F Cell Signaling
Technology A 7l . Flag Hi44& (F1804) I H 3% [H Sigma-
Aldrich A & o NF-«xB % ) 2 Big 2 5 J& (R0 KL £h 46
FHEK 2 JH P R W%

LI FNY  BALB/c #RER, 5~6 J& k¢, HEE, SPF
S, WS HAAFE T g R - WL B A BR A 7
[¥F AT HE 5 : SCXK () 2018-0006], ¥ & (20 + 2) °C,
MIE (55 +2)%, H B ERIOK, B HC /2R % 12h
(CLI8 B YIS B A 4 5 N PZSHUTCM200828006) -

28 4HpE i #udX (32 [E Thermo Fisher A 7]); %
) BE T b5 AN (3 I Tecan 2 &); it =0 4l 4 (36
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Beckman A &)); il &= #Ik 351X (£ [E Nano temper 24
F); 1% R B I R B A R B OZE 1R R 4t (3% [ Bio-rad
NCIDE

AR KRB CEA 10% 6 4 i
T 1 1% 5 %5 2% R HE 25 3% 15 77 5 10 40 i 35 77 L, ik
135925, THEER CO, ¥ 7248 (37 °C & A 5% CO,) ¥ 7%,
TR 20 L 5 B 2R 70%~80% B, A5 0.125% fik & 141 iff LA
1:3 HeilfEAX . HCT116 4 i 4 e 5 4 I RPMI 1640
56435 7R, PANC JBR i 9 41 i S A375 Bz JHk e 48 il
B34 Fil 58 4= DMEM K5 353,

Western blot & & A F&iAKF ff H RIPA &
F R B4R A, UK B E 30 min, 4 °C .
12 000 r-min™ &0 15 min, 4 L&, #ITEAEE
KAV G, Ik HAE ) PVDF JEHEAT #4 J5, HE 2
200 mA, B [8] 242 he BRI S N 5% i g @k, =
TR R B P 1 h, AR E — Bt i, S JE A B e
WG RS R . LN H: © AR, @ 7
X2 ; & L A @AIKER S umol-L'; @ L H —
A WA KRR 10 pmol'L'; & £ HF = A @ 8 K&
20 umol-L™",

CRISPR/Cas9 7 R &g Bk MyD88 & %% 1 1A
MyD88 ] sgRNAs J7 51, #) % %] pL-CRISPR.EFS.GFP
MBI HAR T, JLHE YL 55 203FT 4l h, 57 48 h 5 i 4t
ROR B e, PRI AR R DR 4, AR 2 2 IR BRI 51 P A
B 51 47347 PCR FLIK S 7 468 7, 5 FELIK S 25
IR R bR MyD88 R, JUI7E H 1 fit 83 241 i o ik
17 MyDS88 IRl o %% % 48 h Jim i i 97 X 40 F A 4 ik
H A GFP 26 4, JF DA FL— AN 40 i 1) % 25 K
B Bk N 96 FLAR 1, Ji5 SR 1 15 9% I 0 40 M gk AT i
H . J8 3 PCR ALK I ¢ & Western blot % 7€ , i A
MyD88 [ b 175 I«

Table 1 sgRNAs sequence

sgRNA Sequence

sgRNAL1 F: CACCGAACGTGCGGACACAGGTGG
R: AAACCCACCTGTGTCCGCACGTTC

sgRNA2 F: CACCGAGGTTGGCTAGAAGGCCAC

R: AAACGTGGCCTTCTAGCCAACCTC

Table 2 Primer sequence

Primer Sequence
Negative F: CTGCTCGAGCTGCTTACCAA
R: CAGGGGGTCATCAAGTGTGG
Positive F: TGCCGCAGGAGAAAGAGGA
R: GCTAGGAGGAGATGCCCAGTA
BREBEEELE AL WEHCT116 KX R [K)

MyD88 i [ 2 i 4% 8 f 2= F+ 1107 A4 ffd # & T~ PBS

B K N 45 i HCT116 41 i LLAE 2 200 pL % Fl T
5~ 6 JE S TR R PR AR B A I B, A8 R IR o 4 P 4
NIx10°A o [RIRE, 20 N IR 20 il PANC1 R 0] 8
[ MyDS88 i BR 4 (5x10° 4N/ 5y N Rz k8 4 e A375
K SF B MyD88 it R 4 A (1x10° 4/ H) o T i ml fit Az
(10980 e J ) 298 A DK /N I FLEROM I %ot B (V098 kgt 4T
PR

NF-kB R RESLIE O 804 K an i, 78
96 FLAR 45 FLH 20 000 /™41 A, K % 4 B A4 41 B TN
37 °C.5% CO, ¥ # i 4k 445 3% . 24 h ), [ AR AL
% 50 ng NF-xB %t R EFR 2 5 B FRL AT S ng N2
Renilla ¢ )t 3 M 2 I8 B4k 45 7 ££ 293F T 41 g o 4
Ah YR MyD88 i iiF NF-«B 15 5 1@ %, W 75 [F) i 4% 4%
60 ng MyD88 4N 1k i Fir; 4k 2135 3% 24 h, SR )5 kDl
WNRBFHRE, B RBY, WY 24 hGH 2, 42kt
H 24 h JE R 9 e KBGO . NF-«B {5 538 06 P H
NF-«B RN EM SN SR ERE R . LB
H: © FAXMNRA, @ BEAXNBA, @ LH A&
BIARMR 5 pmol- L', @ EH A @A 10 pmol-L™;
B®%H A EAIAKEE 20 pmol L™,

i 2 M 7k 51 $ R (microscale thermophoresis
technology, MST) L3 if ik 5 £ E /3 F5 MyD88
HEEE/R AR T X HCEK IR 293FT 40 i, K 2
5% ¢ 5 1 (green fluorescent protein, GFP).MyD88 4=
JF 30 0 3 A48k T AR A 1) 5 R B 24 b s, BB D
B 1Y M-PER 28 Jf 2 i 5 1) 25 ik 3348 T GFP.MyD88 LA
J A oA R AN B T . 1, 8 O G B
1) & ZK B 5 (expert mode) X Fr A /N T i iT 5
MyD88 £ [ 45 & I FI i, B RAE (AR) KT 7 HI/Ny
TAE AL, A8 256 55 F1 7 (binding affinity) #53X
X FE R R /N o T IEAT 45 B o MO R0, iR 85 &
DUVLE [RIRE R 25 A1 T B8 3 9k P8 AN 3R 34 GFP (1 48
Ji 2 f AR 0 R . R R E N T E AR B
MyD88 #; Wr 2845 1A 3 47 45 45 S5 F1 7 258, A&/ 437
25 & Xk . K BT A $0iE F)H MO. Affinity Analysis
(x86) A 43 M 45 B 20 18] X6F L ¥ &5 4 5% R0 7y il 28 B R0
ST ST A 5 AR (K B

g i S A R A VO e e i N A B
6 FLAR B AL 1 500 A 4H B, K 4 1 AR IR 48 B N
37 °C5% CO, 85 =56 Hh 4k sl 35 77, 3 K 1 IR, FRAE
WA B T B KN B RN A, AR 1R
Ja 45 2 R AL oK 22 B o [ b 40 AN BOK T S0 B
15 1 SE5G; ARG AT 4 i R e . R A A 52 AN TR,
HCT116 4 g 52 58 43 25 - ¥ 51 % B ZE A 25 Y — S dn )
ARER AL FEZH 2.4.8.16 pmol-L™; A375 4 il S 56 43 4 -
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TR T B2 R 2 T A A A OR R AL B 1.2, 4.
8 wmol-L™'; PANC1 2 i SI2 56 73 2H. - ¥4 751 of HEL2H 0 25 HH
TAEAIARRRAFEL 0.5.1.2.4 umol-L s
CCK-83L3  HUH A= KA p4nfa, 75 96 FLAR
BESLAE 5 000 /™2 i, 1 A 4 AR 2 L R BRI 37 °C
5% CO, 35 7746 h 4k 2 55 7%, Bt G 1% /8 40 4 73000 T 1
2.3 4 REHIEIEIE 100 pl; 2 75 /N0 T A0 FE, T4 AR
Ja 1 RE%, 45253 K Ja #1577 3 100 pL; F4E LN
A 10 uL CCK-8 i 7, 37 °CH¥ & 1.5 h 5, fii H £ Thig
A BRI A, 5, ARG TE 2 (%) = 45 2520 A (/% HEZH.
Aff . SER A 25 O IR A VA R IR A R R A
B ARRAFEL 2.4.8.16.32.64.128 pmol-L™'.
G F 9 N GraphPad Prism 8 #0446 B4
BEAT GEvh o3 b, W LRI04 BT R k5%, 22 A A
MR R 2= Z T .

Z#R
1 MyD88 B245fA%E  FRER B A KRB EIRTT
$BFR

W [ MyD88 DD L g [X Bt [ exon 1 £l exon 3
i) sgRNA1 5 sgRNA2 (& 1A), #| ] CRISPR/Cas9 £
GLrE A M AR DD X Rk . i Id Western blot 5556 4
E TE 45 7 MM HCT116 1 KO1.KO2 H i i g 41 A
PANCI ¥ KOT " F 37 9k 3 41 g A375 7 i KO1.KO2
R T MyDS8S (€ 1B).

AT T FH AR B AL A R S 56 SR A 36 My D88 [ il
% XF e 9 2B K 1R S, 38 A (R B B b AR R S
MyD88 [ 2 ffd, AR 5 0 5 980 1k A K AR AR B HUM i g
#H 5 K I MyD88 [ #f 2k {ff HCT116. A375. PANCI
4 i F fE R AR K2 B B2 ] (P < 0.01, P < 0.001,
1C~E).

NF-xB % R EE L0 2 T & RO R (R ik
HE ) JE 30T R EAS B B ) NF-xB 45 A 47 5 1 % 6
FE R AR B, FIFH B 1 72¢ 6 21 B IR 3R 08 5 B R AR
FNF-«B 5 5B FEERE . KoL RIS RA
e NP AE T I MyDSS8 Rt bR 41 i o 24 h J5 AT AR, 45
R I MyD88 1) i b [ 1K 7 HCT116. A375.PANCI
41 i 11 NF-«B {5 5 8 % 75 % (P < 0.05, P < 0.01,
1F).

2 KEHZSAEAKEKRS MyDS8 EiZ4E4S

I MST S 56 s I 54 AT 5 1 28 4k Sf 77 128 422 ]
44 MyDS8S8 1135 P /N4 1, MST 5256 1 i 2 A& /N 43
T 5 E AL GG 25 m H RO AR 30 1€ MR, b
PE AT T IF Hod i P4 AR 2 ALK SR SRR 4 ()
1A HAE F 3 55 . K @ 4 W GFP 5 Flag 45 25 1)

MyD88 gl &5 14, | i Western blot 5256 45 52 H K /N IE
o mATHIEE LR A EAIRR (B 2A) 5 MyD8S
PLA A 2 (K, = 14.61 pmol-L™), {25 GFP #47
gk, HAS B LL (signal to noise ratio, S/N) ik, K BE1S
FK A, £ EHF A @A K5 MyD8s8 45 &
(E2B).

MyD88 = tH I A 45 M I A Bl FE T 563 (i
& 19~109) Al Toll/IL-1 52 AR Z5 I8, (F LR 159~296),
HH ) EH — AN T 4 4 R TR (R TR 110~155) AH
. BT MyD8S8 [1) 3 4 i g4 DD INT A TIR %/,
LB 1) FEAR AR T BE AN BE TR B I S5 4, Bt T

J8E 3 AN R AR — > 25 Ky sl I HLOR BE 53 AR A 45 R I
5] I % 77 GFP 45 Flag br 25 1) MyD88 # It ¢ 4% {4
(K 2C), I F Western blot 5 56 % 5E R A8 {4 32 3k Bt Iy
(K 2D). K £ A @K S5 MyD88 1) 3 4548
P H B 5 3R AT MST 45 & 6 R, K2 1 =&
TAIARIRE M2 B B 454 (K, =8.01 umol-L™), i 5
M1 M3 A 58 B 25 G % (K 2E), 45 RA5 M LUK,
KREEFBIKAE. AR, ZHR _AEUKRRS
MyD88 1454 [F] v 75 %2 DD 11 TIR 45 #4358 .
3 EBRZSAG KRB MyD8S8 #E ) NF-xB 1@ B
ZEREAEIE R

Western blot 52 4% & 1L 25 B — & &5 G R R 7 i 98
41 g v 35 6 B 5 1) BRI My D88 2 1 I AE F (K1 3A).
SR Bl 7 7 NIV (77 Tl AN i Rl R U ol [
MyD88 7£ I8 24 i b K 42 Dh e/ H, FIH NF-xB %%
EHGR A R GRS I B = S A KR X NF-«B 15 5
I B R S0, 7E 5 e YL 1K) 293F T 41 i & I AN 55 N
f) MyD88 fE 1% i 35 0% NF-«B 38 B35 % (P < 0.01, &
3B). Ht— Bl A A AR RR AL B, R INAE IR
10 F120 pmol L™ i, 25 H A @ QI AR fie 1% 1 3 # |
AP R B N MyD88 ¥ 3i f] NF-xB 15 5 18 35 1 (P <
0.05, P < 0.01, ¥ 3B). | ] Western blot 5 % /% B
PANCI1 40 g v, £ 9 — & & B A R 0k 2D g 1 p6s A
p-p65 /KF (B3C). p65 hHFR N RelA, &4 B NF-xB
e T RS s 2 —, 5 pS50 B 1% 4 B TE
NF-«B 15 5 % F 8 % 1 o o L SR = Ak, Homk
R AL R IR NF-«B {5 5 B BE 0 80E . T4 RIER, &
FH S A B A TR 11 1) o 8 4T+ 1) NF-,B S L R Ak
EHRIA.

CCK-8 SEi 25 R M, L H A B AR &5
JeE 1 i HCT116. i IR 9 41 e PANCIL. J7 Jik 98 40 il
A375 ¥ P A A (K 3D), 3 — 25 R F s ke
T RS 56 R B, B s 40 i PANC L X 25 F A @ oK
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Figure 1 MyDS88 is a potential therapeutic target for colon, pancreatic and skin cancer. A: Schematic diagram of sgRNAs targeting MyD88
exons; B: Western blot to detect the expression of MyD88 in HCT116, A375 and PANC1-wild type and MyD88-KO cells (n = 3); C:

MyD88-KO HCT116 cells xenograft growth curve, tumor figure and weight of transplanted tumor in nude mice (n = 10); D: MyD88-KO

A375 cells xenograft growth curve, tumor figure and weight of transplanted tumor in nude mice (n = 10); E: MyD88-KO PANCI1-wild type

cells xenograft growth curve, tumor figure and weight of transplanted tumor in nude mice (n = 6); F: NF-«B luciferase reporting system to

testing the luciferase activity of MyD88-KO HCT116, A375 and PANCI cell (n = 3). ¥ + 5. "P < 0.05, "P < 0.01, ""P < 0.001. MyDS88:

Myeloid differentiation primary response protein 88

1R 5 UK (151 3E).

g

T MyDS88 [ 7T, LAAE £ K F MyD88 Fifi % 3

PV My D88 i {1 fi 68 40 B, 60458 U T mid B s M i)
A 2 ) R S e A Y, LR A5 3 1 9% T MyD88 Xt
i Je ) X B A T AR AN o AHE ST T 2 B

My D88 i 4 (4 i 8 240 B, EL 3 I k8 248 g A 9t 7
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L,
HO

MyDs8
1 296

Ml — INT

vz —DDIN — [RET
M3 — DD INT]

ng
R KX K& S
§ & < &
¥ ¥ & ¥
=
-
Flag

AR, I HR FH AR R A AR R 70 MyDSS [E ] « A
fiff 704 Fl CRISPR/Cas9 37 AR X} ¥ 2% R 2 AT mic B, 48 H
o 32 TR 208 58 452 O, BT 1 A o0 B A e P ) s 3k
DAL P s 2 ELAG A 1 9 HL AR AR =, RO AT DA 31K =
(49« PR E 1 5 4 R o 1) 50 2 A R

AT 5T 45 R B, MyD88 [ Ek R 3 T N &5 W
HCT116+ A i iR 5 PANC1. A B2 ks A375 (4R B %
T AR . BBk, NF-xB %% e = E k5 R A L0 w
T MyD88 i B fig % 12 2 0 i NF-«B @ #% 3% 7E .
MyD88 J& /i 5 e & Ak R it B a1, L mT Rl
it NF-«B 15 538 % 5 i o A= K, BRI, 32 1) MyD88
KIBIT IR R A EEE L.

[ I ACHIE 5T 15 AE K B 17) MyD88 1)/ 7> Tk &
Y. SRS AR EERL G RN TR AR
ffo AHEFAHMSTHA, NN T 5EASEMA
JE R 0 % B 1) MyDS8S8 /N4y 7 25 B A Bk
iz, I HL3d it 55 8 07 9 A8 A 1 25 45 S0 R I 25 A
AR B 5 MyDS88 11 45 4 [7] i 7% 22 DD Al TIR 45
etk

2 H A QR R 6 MyD88 [ 2 1K T ¥ A
O HR S S ] AR 5 N MyD8S U ) NF-xB
5T IE S, OAE AT R 8T 45 & My D88 Sk 4|

B 10+
—e— MyD88: K;=14.61 pmol-L"! I

—=—  GFP: S/N is too low

o
wn
1

Fraction bound

T T T
1009 108 107 106 10-5 104

NDGA / mol-L"!

7 —e= MI: SN is too low
04— M2: K =8.01 umol-L*!
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Figure 2 Nordihydroguaiaretic acid (NDGA) binds MyD88. A: Schematic diagram of chemical structure of NDGA; B: Microscale
thermophoresis technology (MST) to detect the binding affinity of NDGA with MyD88 (n = 3, x £ s5); C: Illustration of MyD88 full-length
and truncated mutants; D: Western blot to identify the expression of MyD88 and truncated mutants; E: MST to detect the binding affinity of
NDGA with MyD88 truncated mutants
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Figure 3 NDGA is a candidate for MyD88 as a potential target small molecule. A: Western blot to detect the expression of MyD88 in

HCT116, A375 and PANCI wild type cells with NDGA dose course; B: NF-«B luciferase reporting system to testing the luciferase activity

of exogenous transfer MyD88 in 293FT cells; C: Western blot to detect the expression of p65 and p-p65 in PANCI1 wild type cells with
NDGA acid dose course; D: CCK-8 assay to detect the inhibition of NDGA on HCT116, A375 and PANC1-wild type cells, NDGA treatment
for 72 h; E: Colony formation assay to detect the inhibition of NDGA on HCT116, A375 and PANCI1-wild type cells, NDGA treatment for

72 h with dose course. n=3,X +5. "P<0.05, "P<0.01

IS 56 PR L A SE i ST 6 A 20 T ST B R BT AR AL
i TR T R 8 OB E TR S
FUREER: FrA 153 75 BIANAEAE M 28 R 5%

References

[1]  Warner N, Nuiiez G. MyDS88: a critical adaptor protein in innate
immunity signal transduction [J]. J. Immunol, 2012, 190: 3-4.

[2] O'Neill LAJ, Bowie AG. The family of five: TIR-domain-

containing adaptors in Toll-like receptor signalling [J]. Nat Rev
Immunol, 2007, 7: 353-364.

Lin S, Lo Y, Wu H. Helical assembly in the MyD88-IRAK4-
IRAK?2 complex in TLR/IL-1R signalling [J]. Nature, 2010, 465:
885-890.

Castillo JJ, Hunter ZR, Yang G, et al. Novel approaches to targeting
MyD88 in Waldenstrom macroglobulinemia [J]. Expert Rev
Hematol, 2017, 10: 739-744.

Medzhitov R, Preston-Hurlburt P, Kopp E, et al. MyD88 is an



EORE EF CHE QIR R MyDS8S R T 5T

953

[9]

[10]

[11]

[12]

adaptor protein in the hToll/IL-1 receptor family signaling path-
ways [J]. Mol Cell, 1998, 2: 253-258.

Salcedo R, Cataisson C, Hasan U, et al. MyD88 and its divergent
toll in carcinogenesis [J]. Trends Immunol, 2013, 34: 379-389.
Zambirinis CP, Miller G. Signaling via MyD88 in the pancreatic
tumor microenvironment: a double-edged sword [J]. Oncoimmu-
nology, 2013, 2: €22567.

Ling J, Kang Y, Zhao R, et al. KrasG12D-induced IKK2/beta/
NF-kappaB activation by IL-lalpha and p62 feedforward loops
is required for development of pancreatic ductal adenocarcinoma
[J]. Cancer Cell, 2012, 21: 105-120.

Rakoff-Nahoum S, Medzhitov R. Regulation of spontaneous
intestinal tumorigenesis through the adaptor protein MyD88 [J].
Science, 2007, 317: 124-127.

Salcedo R, Worschech A, Cardone M, et al. MyD88-mediated
signaling prevents development of adenocarcinomas of the colon:
role of interleukin 18 [J]. J Exp Med, 2010, 207: 1625-1636.
Mittal D, Saccheri F, Venereau E, et al. TLR4-mediated skin
carcinogenesis is dependent on immune and radioresistant cells
[J]. EMBO J, 2010, 29: 2242-2252.

Yusuf N, Nasti TH, Long JA, et al. Protective role of Toll-like

receptor 4 during the initiation stage of cutaneous chemical

[13]

[14]

[15]

[16]

[17]

[18]

carcinogenesis [J]. Cancer Res, 2008, 68: 615-622.

Olson MA, Lee MS, Kissner TL, et al. Discovery of small
molecule inhibitors of MyD88-dependent signaling pathways
using a computational screen [J]. Sci Rep, 2015, 5: 14246.

Xie L, Jiang F, Zhang L, et al. Targeting of MyD88 homodimeriza-
tion by novel synthetic inhibitor TJ-M2010-5 in preventing
colitis-associated colorectal cancer [J]. J Natl Cancer Inst, 2015,
108: v364.

Zou Z, Du D, Miao Y, et al. TJ-M2010-5, a novel MyD88 inhibitor,
corrects R848-induced lupus-like immune disorders of B cells in
vitro [J]. Int Inmunopharmacol, 2020, 85: 106648.

Chen L, Chen H, Chen P, et al. Development of 2-amino-4-phenyl-
thiazole analogues to disrupt myeloid differentiation factor 88
and prevent inflammatory responses in acute lung injury [J]. Eur
J Med Chem, 2019, 161: 22-38.

Hong E, Chang S, Lee B, et al. Blockade of Myd88 signaling
induces antitumor effects by skewing the immunosuppressive
function of myeloid-derived suppressor cells [J]. Int J Cancer,
2013, 132: 2839-2848.

Song J, Chen Z, Geng T, et al. Deleting MyD88 signaling in
myeloid cells promotes development of adenocarcinomas of the

colon [J]. Cancer Lett, 2018, 433: 65-75.



