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Cytological characteristics and molecular mechanism of lymphatic metastasis in
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[ Abstract] Objective To investigate the changes in cytological characteristics and related molecular
mechanism in the process of the lymphatic metastasis in gastric adenocarcinoma. Methods The gastric cancer
tissues and paracancerous tissues from 13 patients undergoing radical gastrectomy in the department of gastro-
intestinal surgery in this hospital from September to December 2019 were collected. The single-cell RNA se-
quencing technology was used to detect the cytological characteristics and related marker genes in the sam-
ples. Real-time quantitative PCR (RT-qPCR) was used to detect the expression levels of the marker gene
XIST in chief cell 3 and the marker gene CXCLS5 in pit mucous cell 3. The differences in the expression levels
of XIST and CXCLS5 in patients with lymph node metastasis and non-metastatic gastric cancer were analyzed.
Results The chief cell 3 and pit mucous cell 3 were significantly enriched in the gastric cancer tissues with
positive lymphatic metastasis. The expression level of chief cell 3 marker gene XIST was (0. 29740. 261) in
positive patients with lymphatic metastasis, which was higher than that in negative patients with lymphatic
metastasis (0. 025+0. 023). The difference was statistically significant (P <C0. 05). The expression level of
CXCL5,a marker gene of pit mucous cell 3 was (0.036+0.019) in the gastric cancer tissues of patients with
positive lymphatic node metastasis, which was higher than that in the gastric cancer tissues of patients with

negative lymphatic node metastasis (0. 008+0. 007). The difference was statistically significant (P<C0. 05).
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The quasi-time sequence analysis showed that the main cell might be the origin of gastric cancer. Conclusion

XIST and CXCL5 might be the potential signals of lymphatic metastasis in gastric adenocarcinoma.

[Key words] gastric adenocarcinoma;chief cell;lymphatic node metastasis;single cell RNA sequencing;

XIST; CXCL5

P MR — A R IR T T AR 00 M iR R
W T R S5 R R L 4 5 R 5 1 iR A
FIIRIT R L R #B 2 k FK H AR AE 1 A G, AR AY
REAE PEAN SR B TS o 1T EL X T 36 7 A =X 0 3 4t J2
ERFEM ., PN RNA I FF R —Fh 75 5020 i 7k
S b X R A e S 2 HEAT T ORI Y R R, — uk
FEF LGB 0 S AT O g k& R HE AW K
5590 L 5 B K G AN B~ O A L AR T g i AR K R
SEE A PR R B PE Y 5 I 2 2 S i 55 H 8 AR L ok
JH ERL A8 R I 5 AR HEAT 53, AT SE B E £ PCR (real
time quantitative PCR,RT-qPCR) 4 K X # 3¢ 43 F 5=
IR HEAT S IE, BE R LS Bk R A DG n 4l
Ji A AR K 43 BUAE L Sl 18 R T I PR 32 T RIG T B At
TR LA BRARE N
1 #R57RE
1.1 ##

PEMX 2019 4F 9—12 HARBe4 2 B UIBR R Ay 13
5] ' Bt s B R T D B 1 i R A 20 R R 5 AL B AR R
SRR A2 . B RETAR AT T, B A
WEIE YRS R . PR RNA SCE R F & 34t ot
BRI W A RS IR i SYBR® Green PCR(Pow-
erTrack™SYBR Green Master Mix) it 7 & . Trizol
R H 3£ E Thermo Scientific AR H .

1.2 &%
1.2.1 54

BN RNA W . 8 9 4120 S0 55 41 2R 4 ik
ELEEFEREAG OL, 3y 4 FhE AL, B N1, T1 (T ik B 4 5%
R 98 55 S s 41 20) N2 L T2 (F Ik B 45 55 B 1) 9 5%
KA 40 . RT-qPCR: B A 13 HIKIE R 5 ik
PG5 IR7 h bk U 25 5 RS BH VR 20 ROtk L 25 5% RS B VR4
1.2.2 #@mie RNA 05

Fie R0 60 Ud B AT 40 B 43 25 . R Seurat
TP R AT 4 i 28 70 5 5 AR 25 70 A1, B FindClusters
PRELRI S PR E N 0.6 FHTER M. [ H
ifiE FindMarkers X} AN [\ 45 A< 5 % 22 8 28 2 [A] 1Y 22
SR IR HE D AT E
1.2.3 RT-qPCR #&#m XIST #= CXCL5 & ik K -F

P U i A1 24 B0 & U BT 1T PCR, A A 3R
KK 27 k5. Bl GAPDH A £, XIST
LiE5149 5'-TGG ATA GAG GAC CCA AGC GA-

e

3 F B 5'-CAA GAC TGG CCC AGG CAT
AA-3";CXCL5 LiE5I 4 5'-CAA GTT CCC TCC
CCA CTC AC-3", Fi#iF514 5'-TGC TAA AAA CCC
GAC AGG CA-3'; N & GAPDH L5 5'-CAA
CGA ATT TGG CTA CAG CA-3', Fi#iesl 4 5'-
AGG GGT CTA CAT GGC AAC TG-3',
1.3 “itam
K1 SPSS23. 0 # A 3#E 47 BUHE 43, 1 4 BEORE L)
xEs Fon, WWBCR M AR ¢ K55, L P<<0. 05 K
ZRBEGIT¥E L,
2 % ES
2.1 BB PEmMEE TR ERF LR
3 DI B 445 5 B B e R H 2 4 1 N e A 2
WK 1 461 A1 2 951 A FA Al Mg F5 Sk AR AT 4 Hr L 3t
S 10 PR EA R, Sk B HMEA
B LG RS BE PR 2 2 A0 B R T UL 1

- - FR
- LR
1.07 — BRSHa
AR 4B
B
= mmm
e T4RBR
- AR
- SRR
0. 6- -
R
I
0.4+
0.2+
0_
N1 N2 T T2
Bl ERESREAR R

2.2 LEEHESMLG - EImETE

AR 3= 40 B A 4% SR 1 F B RS, RN R R
AN AR LAY EANNE 1L AN 2 A 3 A A0
4o RO P 23 Fr i HEAT 1 J SR U3 o3 L e BLAY
TE AN 2, AN 3 LA 1 1o Je 40 M F) 2 S i 9
R, UM 3 ek B BH A 2 0 B 4 2R
AR EE LA 2,



F5EF 202289 A%51%5% 184 3085
i B 0L B . P - A AR A 590 T 40
— 2 HSER 125 D 25 . AE X AN R4 b SR B AN 3 5 9 AN
AR .0 2 B PR A P S . R BRI AN 3 30
Rt CXCL5 7685 IR BRI 3 e vk 23k LA 3,
4 g 2.4 MELESM/MEAERAR XIST.CXCLS
T o FOk K P B
. RT-qPCR #5 I 45 5 /K% . b B 45 5% 5% BH 4k 28 1
B S EAISUR XISTLCXCLS % Bk Vi Tl 1 g

BB (P<<0.05), L3 1,

A A0 BRI ) 5 B e I\ 2 20 20 0 40 r e Al i

& 2

2.3

FRF AN R 2 3 L EARAE AN 1 A
FRFAN M 2 F2 AT AE T L 45 e B B R AL A
ZUTD B fEIE# 4

A, 5 R 4

5B BEBSIAG—F TR R WA TER

58 EEBEXH—MEHRTE

x1 BB E/AEABEALE XIST.CXCLS
RiEKFLEE (L)
WhE LR WELE R
i H ¢ P
BHMEH (n=6) A (n="7)
XIST 0.29740.261  0.02540.023  2.766  0.018
ZUINDH & & CXCL53 0.03640.019  0.00840.007  3.402  0.006

MEAE N, EORAR AN 3 EEEE T KB SRR
104 T RRHRARS Iw
— R o
— SRR
0.8 N
Izo
0.6 0
b=y
i
0.4 ..
||
B | SREEmA
0.2 B ss-mmm
Y
geegeses
N1 N2 T T2 REE K§
A B B K &
. CXCL5 CXCL5
3
3 *
B ! .!.‘. %9
% 2 RS B 1“.9
L I IS T I
T R !
. R
A AL
c 2 2 2 28 2 2 8B 2 2 & ) SR E A SRFEA2 SRFEEI
§ § § 8 8 §8 8 § 8§ ®§
H o® % F & #8 K R # ®m
8 W 2 & Y4 &
= £ &5 ¥
& 3

B

A AN ) S 119 65 R 256 20 M A AR g L A8 5 B

% B R L
B3 58
3o #

I L 2 e 7% R B AR A R R A2 Kk Y f B G B

240 38 £ 190 2% 5 C: CXCL5 7 [l 40 g 26 2 v i 3515 B s D: CXCL5 7E 3 A 5 IR % ¥ 40 M 32

BEERBEXN-—ME R RAMIT R

PIER 2 — iR L5 41 2 e W] mT DL o B 8 1) A A
S B RNA WU AT LA SE G b 48 7 46 B 22 1) 11



3086

ST YRR [ A 20 R AT 4 Ak i R
AN FH R L BT PRI RNA I 7E e 0 L 4
MR MY B A RE . PG R A RNA I E
Fi AL T 8 8 1k 1 45 5 RS 4R A 5% 10 40 M 2 R AE
Ao FAR B 40 A LB

AR A T — Mo EMEIT R —F
A0ME 3. TTRE R H IR R R B e AR . kAR
B AL kKRN — A EE SR, 40 M0 5 e
PN RPN EBR A, MLk E
k44 (spasmolytic polypeptide expressing metapla-
sia, SPENMDAE Sy ' 98 i 1005 748, A7 4B FR, & A fb 2k
W, 402y AR AL SPEM 41 i, 1M 24 1k A= 7 1B
i}, SPEM 41 i 0] 25 5 37 43 4k o 40t . A F 5% il
TR o A R BT AE AR A B ) A AR AR A 2
FAMG 3. AN 1 A A . AR & B,
i 2 5IER FAM MR 05 K 2R, ¥ m &3k LIPF,
i 40 1 A SPEM 40 M A 8L, ¥ 75 % 35 MUC6
SOX9™ . 1N IEH A9 E 40 i fit SPEM 41 i 22 ] 49 o
TR S . A 3 TR I B 2 B FH 4 H 3 Y A AR o
R AR R AN 3 AT RE R AN Y — B W A,
A LME R R AR . A T X A SR S, 4k i x) 3
M 3 192 SR L XIST #£417 RT-qPCR 525,
XIST K2 izl ah i X8 8 2 0% 19 = R 3 I+,
PE 38, XIST 76 Z FoBE g that %3k, O 50 B g
12BNk B 2 MM OCT . BB £ 1 BIF 5 K B L XIST
S R 5 22 Tl SR R % G SO0 A R 40 3 L 43 Ak 25 A
A G B A O, R P SCk & BE L X XTST 7
B i T L 2 B R (O 9 A 4R . AR IR G XIST
H#4T RT-qPCR, & B XIST 7e Wk B 4555 8% FH 4R 1) '
S A AU R KO T L 4R R XIST i %3k AR 0% 42 i
ERELREE Y N R N W o - AN E =D L SR e
TR,

ARWIE R B AR B AN 3 EEAFAE Tk g
s A ER RN IO T N N E o= R A Ll T S ]
I 40 B AR 43 B G 5 o A R AR ECAE SR AL R
B GO b /R SR B A 3 22 B3 & £
S B AR 22 5 40 M4 B A0 M ST B M G L 0 4 i 4
HEYGEE A L5y S0 M R0 an i Ay A
HE SR BT 0 Hr, BB CXCLS S Hiarid 2],
CXCL5 J& 3 AR b b8 SR 55 vh B L I F 2
— IR R I H R R AT g 5 b e Tl A 85 b 4 bR 1 4y
LTI S5 50 AT ST L MR AT B AIF 5T L 55 A IO 9 25 21
Y E R A AU R, CXCLS 78 86 0 . B o . 45 1 %
TR S P R KOKE B IR AR
CXCL5 #47 RT-qPCR £ %, & B CXCL5 7E Ik 1 45

=

¢ AEF 20229 A% 51 A% 18

SR BHVE 4 (0 15 R 41 4L R GR KO T L iR CX-
CL5 1k 3R 68 X 5 Ja i 752 40 i (%) bk 120 &85 54 7% 1
EH .

£ 3T N L R T SN DB 2 v i =
ek CLFE RS i 8 T PR AT RE G I I A RS AR R A
B A0 2 AR —— R AN 3 RN IR B A A 3. O X X
RN A0 2 Y AT 22 S TR 4R L R B AR e ik
XIST.CXCL5 7 ik B 45 5% % FH M 28 & 10 15 96 4 21
0 5 335 SR A 3 AR B W A A 3 K HoAR D
P XIST .CXCLS A B A il & 98 ik U 5% B FLiG
71 4 A= W s

S % 30k

8 T L &5 e B

i
il A BE 2% AR

(1] B0 B A% 58 = e, 26, L)
B S FeUs oy A LT . o 42
2019,34(7) :561-564.

[2] ZHANG P,YANG M,ZHANG Y ,et al. Dissec-

EE
H

Sifz
=]

ting the single-cell transcriptome network un-
derlying gastric premalignant lesions and early
gastric cancer [ ] ]. Cell reports, 2019, 27 (6):
1934-1947.

[3] ZHANG M, HU S, MIN M, et al. Dissecting
transcriptional heterogeneity in primary gastric
adenocarcinoma by single cell RNA sequencing
[J]. Gut,2021,70(3) : 464-475.

C4] 2R WA TP £ 7 55, B 20 i e H R7E B
AW I LT . th AR SR AR 2R RS L 2021,
38(6):1183-1186.

[5] HUANG K H,LAN Y T,FANG W L,et al.
The correlation between miRNA and lymph
node metastasis in gastric cancer [ J ]. Biomed
Res Int,2016,2015(2) :543163.

[6] MILLSJ C,GOLDENRING J R. Metaplasia in the
stomach arises from gastric chief cells[ ] ]. Cell Mol
Gastroenterol Hepatol,2017,4(1) :85-88.

[7] KINOSHITA H,.HAYAKAWA Y,KOIKE K.
Metaplasia in the stomach-precursor of gastric
cancer? [J].Int J Mol Sci»2017,18(10) :2063.

[8] BURCLAFF J, WILLET S G,SAENZ ] B, et
al. Proliferation and differentiation of gastric
mucous neck and chief cells during homeostasis
and injury-induced metaplasia[ J ]. Gastroenter-
ology,2020,158(3) :598-6009.

[9] LIU H,DENG H,ZHAO Y, (TF#:% 3094 7))



3094

[19]

[20]

[21]

[22]

[23]

FU H,ZHAO J, XU L, et al. Reduced beta2-
GPI is associated with increased platelet aggre-
gation and activation in patients with prolonged
thrombocytopenia allo-HSCT
[J7. Sci China Life Sci»2019,62(7):921-929.
1o JE B XL 2 s gk Bt L A5 SRR AR SC M I /I A 9
DAE 273 Bl AR 3 A LD ] s 5k i 2%, 2014,
20(4):159-163.

WU Z,ZHOU ], WEI X, et al. The role of Ep-

isolated after

stein-Barr virus (EBV) and cytomegalovirus
(CMV) in immune thrombocytopenial J]. He-
matology,2013,18(5):295-299.

AMER A,KAIDER M, TASHER D,et al. Ep-
stein-Barr virus infection was associated with
nephrotic syndrome, severe thrombocytopenia
and coombs-positive haemolytic anaemia[ ] ].
Acta Paediatr,2018,107(11) :2030-2031.

LIN Y,HU X,CHENG H,et al. Graft-versus-
host disease causes broad suppression of hema-
topoietic primitive cells and blocks megakaryo-
cyte differentiation in a murine model[ J ]. Biol

Blood Marrow Transplant, 2014, 20 (9).1290-

[24]

[25]

[26]

[27]

¢ AEF 20229 A% 51 A% 18

1300.

ROSHANDEL E,KAVIANI S,HAJIFATHA-
LI A, et al. Pre-transplant thrombocytopenia
predicts engraftment time and blood products
requirement in allogeneic hematopoietic stem
cell transplantation patients [ J ]. Transfus
Apher Sci,2020,59(4) :102810.

BLUMBERG N, HEAL J M, PHILLIPS G L,
et al. Platelets:to transfuse or not to transfuse
[J7. Lancet,2012,380(9850) : 1287-1289.
YUAN C,BOYD A M,NELSON J.et al. El-
trombopag for treating thrombocytopenia after
allogeneic stem cell transplantation [ ] ]. Biol
Blood Marrow Transplant, 2019, 25 (7): 1320-
1324.

GILL H,WONG R S M, KWONG Y L. From
chronic immune thrombocytopenia to severe
aplastic anemia: recent insights into the evolu-
tion of eltrombopag[J]. Ther Adv Hematol,
2017,8(5):159-174.

R H 1. 2022-02-12 &1 H # . 2022-03-20)

CEREES 3086 11D

[10]

[11]

[12]

et al. LncRNA XIST/miR-34a axis modulates
the cell proliferation and tumor growth of thy-
roid cancer through MET-PI3K-AKT signaling
[J].J Exp Clin Cancer Res,2018,37(1) :279.
ZHU,] W,FAN Y K,LING X,et al. Prognos-
tic and clinicopathological value of long non-
coding RNA XIST in cancer[]J]. Clin Chim Ac-
ta,2018,479:43-47.

HASAN R,ZHOU G L. The cytoskeletal pro-
tein cyclase-associated protein 1 (CAP1) in
breast cancer: context-dependent role s in both
the invasiveness and proliferation of cancer
cells and underlying cell signals[J]. Int ] Mol
Sci,2019,20(11) :2653.

HOU P F, JIANG T,CHEN F,et al. KIF4A
facilitates cell proliferation via induction of
p2l-mediated cell cycle progression and pro-

mote s metastasis in colorectal cancer[]]. Cell

[13]

[14]

[15]

[16]

Death Dis,2018,9(5) :477.

ZHANG W,WANG H,SUN M, et al. CXCL5/
CXCR2 axis in tumor microenvironment as po-
tential diagnostic biomarker and therapeutic
target[ J ]. Cancer Commun (Lond), 2020, 40
(2):69-80.

XSG R W, Bl 2 [ S BB T CXCLS
AR LT BCAR 1 7245 W B i 8L R 58
HEHEBE MR SRS 590, 2021,
26(6) :543-549.

Bc G , 1 2% i . 4k P CXCLS i i ##4% ERK/
MAPK 15 538 & 300 ] 958 £ 92 £ 1 5 A 93 0% AL
A BLHI T[T ). P e A 2 K. 202036 (21)
2613-2618.

TR AL M, B ALAS . 45 BN 5 CXCLS
5 18 988 A 3k B Holm R LT . v AR S 5 4
Rh2e,2015,32(5) :1159-1161.

(s B #1:2021-11-23 &9 B 1 :2022-03-05)



