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Single-Cell Sequencing Reveals the Senescence State of Stem Cells in Ulcerative Colitis

MA Yinuo, TAO Feifei, ZHOU Lisha, WANG Meijing, ZHAO Lixin, SUN Yang" ( National Key Laboratory of Pharma-
ceutical Biotechnology, School of Life Sciences, Nanjing University, Nanjing 210023, China)

ABSTRACT : OBJECTIVE To analyze the dynamic changes of cell types and protein expression during the occurrence and develop-
ment of ulcerative colitis. METHODS Single-cell sequencing technology was used to analyze the intestinal tissues of ulcerative colitis
model mice and normal mice. After quality control, a total of 58 714 cells were used to construct a colitis dataset for downstream analy-
sis. Then, the changes of epithelial compartments in the process of colitis occurrence and development were analyzed by means of
dimensionality reduction clustering, GO analysis and Monocle quasi-time analysis. RESULTS Compared with the normal samples,
the interaction between cell subsets in colitis samples changed significantly. The analysis revealed that most epithelial cell subtypes
were destroyed and reduced in number during the colitis phase. The Wnt pathway was inhibited, which is important for maintaining
stem cell function. The Ppia-Bsg ligand receptor pair was highly expressed in normal samples. CONCLUSION  The depletion of Ppia
secreted by stromal cells in the inflammatory state leads to stem cell senescence, which ultimately disrupts the homeostasis of epithelial
cells and aggravates colitis.
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Fig. 3 Pseudo time analysis reveals the differentiation trajectory of stem cells in inflammatory environment

EHE B P T 8 E O . SenMayo &[]
SERERS AL ALKV AR AN IR S SR 1Y
RN IRIAR -l %, £ T 19 _E K AR A P EO3 T
AR fe i A 2 oy (B 5D) 1 HL45 R+
AR PR R T IE R T A (18] 5E) .

3 3t g

AWFFELL DSS 75 T 19 5t 97 1 45 W 4 /) BB AL
S SER ST T — S5 R AR AR O AT R 4 R
75 .GO 43 #r 5 Monocle LI [A] 73 7 S5 4 AR T Be g
SR T B R KRR R R R b X FE AR (R

- 1570 -

Chin Pharm ], 2024 September, Vol. 59 No. 17

I §hE H, BE TN S0 AT Ppia 75 SAEIRAS T #ES &
SET ML, RAIEL LA RRE, nE
) 7D
TEMFLSh W T, W b B e BR 1Y 3 4
S, R 55 I T A T A A 6 23 Ak 3 Sk AT
B TR KRR A R 2 B,
B RE RS, S 3040 2 LI E AR MEROR 1
KA , b Bt e 2 2 ' o el
WL T A R v, 5 e 4 M A
WYL ) B AN LA T 25 S B 1A% 1k JAE , OS5 1
A N FEAS A IR IR FH A R 1 A S
HP 257 J 5 2004 79 F1 55 59 G 17 1




Differential number of interactions(DSS vs. Normal)

* 400 364563 5 Number of $0 1' I
1A = interactions 200 II
348243 g 16 198 Bn_nalnnnaalaniiilalnalla_ntnen-n.x
% 300 2150007 o g"{ﬁ"’mﬁs .
] 2 t
s = E03 gleren $u§ - . ] ] - —
z £10000- -
£ 2004 =] E05 Tufcells -
2 & ECS n
£ = S01_Ad: E?17 }lzh;-‘cg —
= 1T Il
3 100 S 5000 S02 Pi16 Fib - ] - I —
= 8 s03. Crelld b - - —]
g Ss(iwL lsﬁ'g = EEam rm -~ —
- = S. 1
’ 2 ’ N 1 DSS Pericytes l =
 Nommal DSS ormal $08_Endotfeial aeis —
C Number of interactions-Normal = Sl()gl:ggg o - = . =
3 MO1_Neutophils | -
S03 4 MO02_Monocytes -
S04 4 S02 K MO03_Sppl_Macro - -
1] MO04_Vacam1”Macro -
o M03_Entpd1~Macro -
S05 & @ Sol 5 M06 ‘Ms-la-&a acro = | -
2 M07_Zeb2 Macro -
MO8_DCI1 N -
M09_DC2 -
S06 E03 MI10_DC3 . .-1 -
MI17pDC - -
MI12 Mast ]
Tl Malatl CD8 T 1
So7 03 ®s10 TO2_Tcf7 CD4 T ]
S08 “T03_Naive T H
S09 TO4_Tre; ]
- el :
NumberS ?)f; interactions-DSS . _{} R;CT%—. v
S04 o S02 BO1_Follicular Ic(il:TIsI L]
S01 B02_Plasma cells [}
S05 & R0 BN AN S oL R R NI S ER R RR RN MO BE Y 99 Ses
8238938804 i 833502 ¢ = =
1:" g@gﬁg‘di 5&'3%‘§géé§§é‘g\glgw%géé%'5‘5.245.53g i
4 50 25238 2o S22 '8 | (el =gs) Z 3 s 8 5]
506 E03 ; HEEEEE %f‘éwﬁéﬁ,égiﬁgzgzzzg'%‘g'gééf‘jgé 58
- £ 0 =Z4F & SA% g 8a3c HEE EZy 5§
S07 el | e g o =7535gs zF ga 2%
d ~ M 50 A g g5s g a8
S08 S09 S10 Targets(receiver)

HREA G RAEA R HAESR S B AR 3 B — PATE 7R SEAEREACR XTI A (4 AR RO 19 00, A0 PR G0 R 8 S 16 AR B ELAE B0 5 SRR A A (Y T
PERCRE () FUAH 5 C — TR MIAE Ay 52 PR AN , 585 40 1 Sy T A 240 M 1 AP o i % 1]
A - intensity and number of interactions between normal and colitis samples; B — the heatmap displays the changes in interactions between inflammatory samples and normal
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of the interaction pairs of stem cells as recipient cells and stromal cells as ligand cells.
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Fig. 4 Analysis of cell-to-cell interactions between cell subsets
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Fig. 5 Alteration of the interaction promotes the aging of stem cells in an inflammatory environment
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