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B ZDHHC20 mRNA FI7E (4 7E CRC 4 A 383k J ZDHHC20 3k /KT 5 CRC &I PRI B E 19 ¢ & . 33 RT-qPCR #
M CRC 41 g h ZDHHC20 1263k 7K . CCK-8 #: il ZDHHC20 %t CRC 41 g 3 5 (19 5% i, Transwell 523 F F 4 1 ZDHHC20 %
LA 2R I B 00 3 Sk A WA SRR B 40 BT ZDHHC20 5 YBXI AR 6Pk K YBXI 45 1 A A5 i B AL B 6 5 . BERAE M &
L3k (ABE) & £ A2 B BEIL & 11, Western blot SZ K5 CRC 40 b YBX1 B2 HH BEAL 164 . 13 %635 ZDHHC20 #:1 YBX1 #)
FE AR BE AL A1 7K F , 3F H Western blot 5258 45 I 2-BP I 4% 1 i 4b #1 5 YBX1 2 1 (9 %2 2 #: , CCK-8 il Transwell 343 I YBX1
XF CRC 41 g 38 58 A3 #% (49 5% i, LC-MS 325400 YBX1 Xf CRC 40 tf m5C &Mk F 5 mi, Z58: ZDHHC20 mRNA 17 1
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0.05) . YBX1 WJfi#f CRC 4l ffd 3% 5 A1 422 , JF 42 5 CRC 4UR Y m5C B4k 7 (P <0.05) ., #5i8: ZDHHC20 W] 3@ 5 4% il Mk
fefe i v YBX1 4 A Fa v, 4/ mRNA mSC 24K P IF 023 CRC 40 g 44 78 A 22
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Palmitoylation of m5C reader YBX1 by ZDHHC20 promotes colorectal
cancer progression through regulating mRNA mS5C methylation
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[ Abstract] Objective:To explore the molecular mechanism that palmitoyl acyltransferase 20 ( ZDHHC20) participates in the
pathogenesis of colorectal cancer (CRC) through Palmitoylation modification to regulate 5-methylcytosine (m5C) reader Y-box binding
proteinl (YBX1) protein stability,,and improve mRNA m5C modification level. Methods: The expression of ZDHHC20 mRNA and pro-
tein in CRC was analyzed by bioinformatics. Further analysis of the association among ZDHHC20 expression levels and the clinicopatho-
logical features of CRC patients was performed. The expression level of ZDHHC20 in CRC cells was verified using RT-qPCR. A CCK-8
assay was used to detect the effect of ZDHHC20 on the proliferation of CRC cells. Transwell was used for cell invasion assays. The rela-
tionship between the expression of ZDHHC20 and YBX1 in CRC and the palmitoylation site of YBX1 was investigated by bioinformatics
database analysis. Palmitoylation protein was enriched by ABE method and Westernblot experiment was used to detect YBX1 palmitoyla-
tion modification in CRC. Overexpression of ZDHHC20 was used to detect the palmitoylation modification level of YBX1. The Western
blot was used to measure the stability of YBXI1 protein under 2-BP and actinomycin. The influence of YBXI1 on the proliferation and mi-

gration of CRC cells was measured by CCK-8 and Transwell. LC-MS was used to analyze the impact of YBX1 on m5C modification level
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in CRC cells. Results;: An upregulation of ZDHHC20 mRNA and protein were observed in the sample CRC cells and tissues

(P <0.05).ZDHHC20 expression was correlated with age, tumor stage and lymph node metastasis (P < 0. 05). Overexpression of
ZDHHC20 contributes to proliferation and invasion in CRC cells (P <0.05). The expression between ZDHHC20 and YBX1 were posi-

tively correlated (P <0.05) ,and YBX1 had multiple palmitoylation modification site. YBX1 was a palmitoylated protein and ZDHHC20

could increase YBX1 palmitoylation modification level and improve the stability of YBXI protein (P <0.05). YBX1 could enhance
CRC cell proliferation and invasion. Also YBX1 could improve m5C modification level in CRC (P <0.05). Conclusion;:ZDHHC20 can

improve the stability of YBX1 protein through Palmitoylation modification and mRNA m5C modification level, and enhance CRC cell

proliferation and invasion.
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45 B W% 9% ( colorectal cancer, CRC) &2 iH L R4
B WL B AE IR 2 —  HOR R R E4E BTt B
S5 i A R = R LA e R A 2 9 E A
FIET- A RN, = E AT R
UTAER  ARYT T L [ 9T 55 B TR WA B IR T
fO S B0 R ONE R TR A N B W R R E R
Ja ' H AT b R bR bR T 2 S B0 2 R
AR TS O A BEAR, 30 D)5 2 4R O A ROR T RS .

S-To Akt Bk S B A T AL, 48 1< BE I 107 2 18 i
O BT S-ToE A i B TR B R % B R R |
e ANEKE AR FEERAEA . b TR L
S-BEALIE W b C16 SRR AR IR , 85 F1 5T S-M 1L 18
AR R 2 1 B AR ek . © A BT A A B a) LA
BT AR AL A , 3 58 7 A AR AL 72 LT BT A 4
P 2 T A A TR R R RS- AR R AT
8, i TR ) T4 o b 2 19 O S e A Tl A, T R
WAk P IO 56 2 9 5B SR AR AL L IR T R B R
R EE N ZDHHC K% (45 ZDHHC1-ZDHHC23)
HA KL R-HAR-HAR - ¢ 2R (DHHC)
BLTY, JF 5 22 B BIOIR 0 QRS RE | 9 B 592 1 5 s
2R AT R B B HE AR OC T (ER R L 5 R
fif 20 ( palmitoyl acyltransferase 20 ,ZDHHC20) 545 &
i 98 M R R G 2R i TG

RNA HEE AL I — Bl 5 J5 8 A, T 5 - Ak i i
IE (5-methylcytosine, m5C ) B & Ak 2 i % 0 58 1
N oS I P P M X, KT 2 AR A T A& b
RNA 1,2 5 RNA i 8 5 o A B PR AR mSC
L AL 1 P i ot e oy TP B 2 % il A A, TP R e B il
W FR S  writers” , 41 NSUN Al DNMT R & i 61 , 7
ELUAT LB Y L (B TET S8 ) R4k 4 &
YBX1) gl 2598755, Jid FH 5 B A 25 5 2 1 20 0 B R
“Eraser” fl “ Reader” , il of¢ i & piF 457 £ W,
m5C Y K 7R 22 B AR W) e oM e B R P R R
AR, A5 A0 i 1 58 A O3 Ak T A0 A s T E
W K I i A e o R O R R R e . AR
M m5C [f] 3% Y-HESS & H 1 ( Y-box binding pro-
teinl , YBX1) ji izb m5C HY Ak o4 45 K& [H 3R A 7R 45 B
1 95 % Jé v 1) 0 AE Dy e AN AL TS AS B W, B YBXI

AR E P 2 7 38 2o AR I AL 18 1 R T &% ZDH-
HC20 2752 YBX1 i H /Y 38 H 5t I 5 5% 7% i o ok
WAHRGE . AHFFE R T ZDHHC20 38 52 47 6 15 Ak 18
i YBX1 f HIF L R, YBXT FEH £ 15 L
P A mSC B A Al E 45 B i ) A R A . WL
%< ZDHHC20 76 CRC 3k B wp % 45 4 1 9 — Fif 8 L
il , X AT RE S CRC AR S LR iR 7 16 9%

1 #MREFE

L1 ##

SW480 ( 4lt 5. CBP60019 ), SW620 ( it 5.
CBP60036) , DLD1 (4t %5 : CBP60037) , HCT116 ( it
5 : CBP60028 ) I A IF # 45 Ji7 Kl I 40 s FHC (4t 45
CBP61139) 114 H w5t BHA A Y B BR A 7], RPMI
1640 353250 [ ThermoFisher 23 /] (Hit5:12633012)
Lipofectamine 3 000 (5 :1.3000015) ¥y H Invitrogen 2%
A], RIPA 2R I4 H 3 = K (41t% : POO13E) ,RNA ##
WA (HE 5115596026 ) 1 H ThermoFisher 2y &), PVDF
My H Merck 23] (415 . IPFLO0010) , CCKS8 57 &
Fl Abcam 2> &) (415 :ab228554) , Transwell =7 & 14 [
Solarbio 2% ] (k%5 :G4740)

1.2 fRREEE SR A

SW480 ,.SW620 . DLD1 ,HCT116 FI FHC 4 Jig 7¢
A 10% R4 VG 1Y 1640 35 % Bk b 3R 47 55 5% B
FREPEAH 12 HHERAMBEER, MEE3T CF
A 5% CO, W20 M 35 37 46 4B K o ZDHHC20 & H
iF F2 3K Bk Flag-ZDHHC20 F1 YBX1 2K [ 4 335 i
%7 Flag-YBX1 fi GenePharma ( # [E | i) & i I 4
¥z BRI 3 R A 1 B8 48 Lipofectamine 3000 #% 4
245 5 e A LA
1.3 EWMERESN

i# 3 uvalcan %% 4% £ ( https://ualcan. path. uab.
edu/index. html ) 1 GEPIA2 %% 3% J& ( http.//gepia2.
cancer-pku. en/#index ) 4347 ZDHHC20 3[R A 4 ik
IRV K 5 885 i DR AR AIE (4 AH DGV, BN [ 35 A 1]
BOAH ¢ M, f# A CSS-Palm %4 #% JZE (http :// csspalm.
biocuckoo. org/index. php ) A1 GPS-Palm %4} )% (http ./ /
gpspalm. biocuckoo. en/) T AZAR Mot A AE A (32 45
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1.4 RT-qPCR

ffi [} TRIzol iX % N CRC 40 M4 & 42 HL i
RNA, I AR 408 1 3 7 A 150 B A 1 308 4 s 300 & i AT
WEESE SR 5 {8 SYBR Green Master mix i@ 13 RT-
qPCR 43 5 #h DNA DIAG Wl ZDHHC20 K3k, {1
2N IR AR R KK . S E SR F 5
TGGAGCTCTGCGTGTTTACT-3", R:5'-GGGAAGCGG
GAGATGTGAAA-3',
1.5 CCK-8

i FH 40 M T B0 5] & CCK-8 A6 41 fitw 4% 4 B
I3 o F N 3 R A0 U0 BT, 40 B A ) 96 AL AR
(5000 4 f/ L) o 9K K Ak BRGF 1) 40 i ] CCK-
8 IR Ab B Bl AL AR B M2 I & 450 nm 4b Y
OD {H. Kl ZDHHC20 Xf 45 i 9 40 it 3% 48 1) 5%
e Fsf 3 A S 1 X B, 9 PR ok B A (A gl s T R
Flag-ZDHHC20) 1 ZDHHC20 i R ik 4 (% Y %
ik JBURE Flag-ZDHHC20) , A5 0 YBXT X 45 1 17y 9 4
JHL 184 B 1) 5 Wil B 4 O S 0 BREH B M o BR A (%
Yezs ikE Flag-YBX1) M YBX1 i 23k 21 (§% Jead 3=
ik ik Flag-YBX1)
1.6 Transwell

2 ) 3 R A U BT EAT Transwell S5, Fi5E
HI Matrigel VB o SRIFHE 1 x 107 445 L 1 41 i
FEAP B T M R E R E R IR S A 10% FBS
R 8% 77 A B RS AN b, 7ERE 3R 36 h 5 H]
4% 22 5 B [E € A0 10 min, FFH] 0. 1% 45 fify 55 4
0,10 min, FEAT A0 4R 2800 % o 76 2R T BE AL &
FEROLET X 40 i JEAT 4R IR G ZDHHC20 X 45
L0 98 A0 A2 2 8 52 W) I 03 Sk s 0 BRI X
A 20 (% Yt 73 iR Flag-ZDHHC20 ) Fl ZDHHC20 3t
Ik (5% Ge id K3k Bk Flag-ZDHHC20) A il
YBXT X 45 1 Jis 240 0 42 28 1) 532 00 6k 23 g 25 1 0 [
2H, B X R 2l (%% Y 25 ik Flag-YBX1) Al YBX1
it IR (5 Yeid 323k FOKL Flag-YBX1) .
1.7 Western blot

WSCAR A0 R FL % A RIPA 28 i 97 op i R 2R
PR R VR S 9 b R A A0 R A W gt 4T SDS-
PAGE , J156#% 3| PVDF I |, HIBEAG 2 W k47 14
I 5 S I — GO R T IRIE B S5 A Y A
Frar i Ae e, A B AR E R 23 A I3y DMSO
A (AT s /b 40 B A5 455 ) A 2-BP 4l (o A R Ak 1
M), AL BE 48 h 5 1 S0 wm n] A A 3 H B A AL
18 i 2% B B ( cycloheximide , CHX ) 43 2 4 .6 .8 h,
JERI YBX1 8 H )£k,
1.8 WEEE-EWE B #i%E (acyl-biotinyl exchange,ABE)

BT i Y B R % 2R B MR Ao X A R T A A

EABmMITEE BHETHE 0.1% SDS.0.2%
Triton X-100 Y 2% i 75 43 Uk U B B W ok s A 3
0.2% Triton X-100 F1 1 mmol/L PMSF [/ 2% »h ¥ i
TTF R i b SDS MR EEREMRZ 0. 1% , I AV 4f
W SR HERR , IR IR A), IR W 1.5 h,5 000 r/min
Hao, Ak BLiEw. H&A0.1% SDS 1 0.2%
Triton X-100 ) ABE 2% nf % ¥k %% B 5 B #k 3 Ik,
ABE Z& sh i ¥E % 3 WK, & J5 i i 50 mmol/L
NH4HCO3 Pk 3 WK, B PE % B ¥ 78 % 0 0 5
min, [ J5 LA 5 000 v/min #5055 5 FIEW . 3N
TR T A 50 uL PR (50 mmol/L NH,HCO, 25
mmol/L DTT) ¥t H #5 5% 19,37 CHEH 30 min, LU
5000 r/min &0 1 min, W& FIEWR . A &K
50 mmol/L WX Z BEEEW, IR B IR &), = IR kG
B 60 min 5, T -20 CRH,

1.9 m5C %

LS 200 ng BE 5 RNA I3 /8 A% 198 5% AT AR
B S U U S BROR 45 A Y RNA JE 10 Hooim A
m5C kS AV, =l N E 50 min, BEH 45
WG UENE AP, IR 3 IR AL i A
6 OE T, RV AR 2T, Bl BB T 96 e B i
TR, 7E 530 ex/590 em nm & AF R UCAR 9O AF
5o DL m5C ARdE S dl bR 2 TSRS m5C
B 7K
1.10 it a0

JT A BCHE 48 B SPSS 22. 0 % 4 Fil GraphPad
Prism8 AT 7307, TR FERIRIR N (v £5) , 7 2555
10 151 S R = S NI 0 e 2 (S| N v S
BRI J5 22 50 B, iff — 20 P9 L3R I SNK-g K
B, P<0.05 BERALGIT¥E L,

2 HR

2.1 ZDHHC20 mRNA E&FEMEBERS KL

Wit GEPIA2 ¥ g 4> BT ZDHHC20 7 45 W ¥
MEMEAST RIS, 451, S5 iEwd
ZUM L , ZDHHC20 7 25 i 9 A 5 1 6 241 21 b i) 3R 5K
KPR E (P <0.05), WK 1,
2.2 ZDHHCQ BEHELZMETRERIE

i# 3 valcan (45 £ 43 # ZDHHC20 5 (7 45
AL P RE, SRR, S gUMELL,
ZDHHC20 fE HFES i 2ih | ik (P <0.05)
WL 2,
2.3 ZDHHC20 EAEMESHEEFHRIE

i — 243 At ZDHHC20 Rk K 5 45 B i i
TP IR OC FR o SRR WL, R S 0T A v Y 4G
H i B ZDHHC20 [y Fh K Fam. WK 3,
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COAD RE!
[num(T)=275;num(N)=349] [num(T)=92;num(N)=318]

1 ZDHHC20 EL&EMEBALR P RIE
DP<0.05, 5 % F 4147480k

ZDHHC20

-2

4 — 1
-6 = -
AL HALB
(n=100) (n=97)
CPTAC samples

2 ZDHHC20 EBHELEHEALBHRIE
(3P<0.001, 5 % FFea R4,

ZDHHC20

o

VAL
1]
t
t

[P Stagel Stage2 Stage3 Stage4
(n=100) (n=10) (n=39) (n=40) (n=8)

CPTAC samples
B 3 ZDHHC20 ®Riz5MEHHHNXFR
BP<0.001, 5 7 5 41 248 Yo

2.4 ZDHHC20 &4 EMEHRB GBS RIE

i it RT-qPCR kgl ZDHHC20 7 45 151 95 240 Md
Bk SW480 .SW620 . DLD1 1 HCT116 }% iF % 45 H
KB b Bz 4 g FHC rp iy R ik, 45 R K B, ZDH-
HC20 7E %5 B % 40 il v 1) R 3k 7K 7 148 FHC 48 fifg
HE (P <0.05), A% ZDHHC20 7 DLD1 4 g v
FbTa € B Qe R B, T8 5 2L 0F 58 vh ik %
DLD1 #fjt., UK 4,
2.5 ZDHHC20 1@ i# 4 & b7 % 40 e 14 54

TELE H 7 e 40 M b 5% ¢ Flag-ZDHHC20 3 K3k
ZDHHC20, 53R, 525 [0 BAL S B 4 X 18 21
AH B, ZDHHC20 755 3¢ 3k 2 P 45 B 1) 9 40 i 34 5 7K F-

HE(P<0.05), WK,
2.6 ZDHHC20 R#HZEEHMEHEMERE

i 13 Transwell £&0] ZDHHC20 %f 40 I /% 28 g
HISEMm . S5 R B, 525 FIXT B4 (38,33 £2.52)
Ko B P B 20 (35. 67 +4. 16) A H , ZDHHC20 3 32
IKZH (122,67 = 19. 43 ) v 40 il 4= 28 A& 1 24 19 & .
(1=7.457,7.585,P =0.002,0.002) ,

P

¥ B FHC
R B SW480
iy

= 1Y,

b B SW620
8 B DLDI
= Bl HCT116
a

N

(SN IFON N o
o %ﬁib‘% %@67« 0\)‘)%6‘\\

B 4 ZDHHC20 E&ERBEMAB B RIE
@P<0.01;3)P<0.001, 5 FHC #m vk 4z ,

= 08 ®

2 b - [k AL

2 06 ® o - A

g o - ZDHHC20 i % k41
Z o4 A~

- .

=02

% 0.0 T T T

e 24h 48h 72h

B S ZDHHC2 %t 4 B B % 40 B 8 58 H0 %% 1i
(3P<0.001, 5 ZDHHC20 it & A 40 b4,

2.7 ZDHHC20 #1 YBXI1 H9#8 %4

i — L ¥R R ZDHHC20 45 4E FH i AL, 38 i
GEPIA2 ¥4 P2 4> H1 ZDHHC20 5 m5C & i 5] 13 %5
YBX1 LR, 450 B, 45 5 s b ZDHHC20 Fi
YBX1 By R KAKFIEFH L (r=0.23,P <0.05), U
&l 6,

P=0.025
0 R=023 -
= =
& -
& 9 —
2
[==]
el
§ s
2
74
T T T L T
3 4 5 6 7

log2(ZDHHC20 TPM)
B 6 ZDHHC20 %1 YBX1 HI48 3% 14

2.8 YBXI1 F| AEHIBE L & U 4 = T

Wk CSS-Palm %4 B2 F1 GPS-Palm %41 P Xf
YBX1 25 F % 45 A Bt Ak A& 4 7 53 3F 47 $0, CSS-
Palm %4 & & 38 YBX1 28 /) C22 fi s AT LA g A%
RE P56 Ak A& 4, 177 GPS-Palm %5 4is 4 1l YBX1 25 [ 9
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Fo il 1Bt A A8 A 02 07 C103 i WLAR 1,
F 1 YBXI AT BN B AL IS 0 1

YBXI1 16 4 iz £ FLAR
CSS-Palm %5 4 €22 ALGPARRCSRHPHPA
GPS-Palm % #f% 2 €103 PRTRAVERKGCQVAAAGVRG

2.9 YBX1 AEWBLEIEEE
HESE YBX1 A EERE BB 8 A, 145 H

- -

. Palm-YBX1

YBX1
Palm B + -

AL RN 2 o TR S A 0 S AR I A 1 1/
53 Palm B, HAT A RGHE 5 YBXT AR It AL 12 i K
Vo SR ABE ¥ B4 45 1 g 40 M v 1 A T Ak
B4 I Western blot #5455 B, 5 R
Palm B #9Xf BZHAHLE , B0 Palm B A S256 4 YBX1
PRt A B i K3 = (P <0.05) o WK 7,

B 0.5

0.3

0.4 I 1
0.2

0.1

Palm-YBX1 # %} 2 1k 7K

0.0

Palm B(+) Palm B(-)

B 7 iE YBXI AiRiEEBALEIGEES
A B EF A B, ARG E G RE, QP<0.001, YBXI & Palm B 434 49 % & & ,Palm-YBX1 5 /= A
Palm B 422 )5 % & 0947 40 BRAL A5 45 & & ;Palm B+ 42 A Palm B 432 69 523520 Palm B-4 R A Palm B 4 22 #9 3¢ B 20

2.10 ZDHHC20 T[#23 YBXI His#d Btk &4k F

J U UE ZDHHC20 XF YBX1 45 i I Ak & 1 7k -
(R 5% ), 75 45 1 98 48 Jfd v %% Y« ZDHHC20 4 [ i
FIBFTRL Flag-ZDHHC20 Jf 4500 YBXT A5 i Bt £k &

-
——

YBX1

Palm-YBX1

Flag-ZDHHC20 + -

MK, R EW, S BAME, i F£E
ZDHHC20 f5 YBX1 BYAZAE BE Ak A& i K F 35 (P <
0.05), WK S8,

0.5
0.4 =1
0.3

0.2

Palm-YBX1 A X%f %35 7K

0.1

0.0

RS s
‘;E‘%L¢ S =
o N
P

1‘\)

B 8 ZDHHC20 "{R7& YBXI1 KR8 BE AL 12 1 7k
A BB FAE B RAMBALE 6B Gt Rk, (DP<0.05. YBXI1 3 Flag-ZDHHC20 4 22 47 49 % % &, Palm-YBX1 52 42 Al
Flag-ZDHHC20 4 32 )5 & 4k 4 A3 A9 B AL 15 45 & & ;Flag-ZDHHC20+ % A A Flag-ZDHHC20 4 22 8 55 % 48, Flag-ZDHHC20- % & 7

Flag-ZDHHC20 4t 22 44 2 J& 28,

2.11 (RfaBLEiG{RE YBX1 EEREN
TP R TR B IR N A — 2P TR
B R], 2 1 0 09 0 2 P R RS, R
SR FH AT AT 24000 ) 2 G B CHX &b B 200, I &
B — B[R] R 0 2 P9 A B DA B ] AR SR 4
Wi 253 ) FH DMSO A1 2-BP &b B4 g, 4 2R 48 h J5
A1 50 pm {15 CHX 4b B Jf- 45 YBX1 % 1Y % ik,
5L 2-BP kb3S, YBX1 7E CHX 40 ¥ 2 h J5

WA R W], M0 2-BP R A BE A 4 i 7E CHX &b
4 h )5, YBXT 8 H A FEA KR 520 Ui 2-BP
Ab B Bt E AL ALK B, S 04 e YBXT
R 2 PR [ A, UE 5% ZDHHC20 j# i YBX1 & H A5 4
mEAL AL et B i YBXT A B R . WA 9,
2,12 YBXI {2t &5 B b5 = 0 A 1E 0E

i i CCK8 7 A YBX1 X 41 g 15 51 A9 52 Wi o &5
KRB, 525 F X IR L B R4 [, YBXT 2
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IR 2 B 2 A TS R A S B 5, SR W] YBX AT i
RS H s A g 5E . DLIE 10,
2.13 YBX] R#tLEHHEAMEE

W2t Transwell 447 YBX1 X 45 B 1 9 40 L 1=

A Oh 2h 4h 6h 8h B
YBX1 . B
%
i X
GAPDH ‘ ﬁ
Z
R
H
YBX1 =
-

0.5 -

ZReNsm . BRI, 525 A XA (67.00 +
8.54) K FAMEXT FB4H (66. 67 =6.51) #H Ik, YBX1 5
FRA (113.67 +6.03) H 4 i (R 7868 1 ¥4 & (¢ =
7.730,9.970,P =0.002,0.001) ,

- 2-BP 4l

®

-8 DMSO 4

T T T T T
0h 2 h 4 h 6 h 8 h

9 IFWEBLLIEIHT YBX] ERBREMER M
A. B4 A B, YBX] &gt kikkF, DP<0.05;2P<0.01,

= 0.8+
= ; = (xR
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