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Paligenosis : the dual roles of fully differentiated cell plasticity in regeneration and tumorigenesis
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and Treatment of Gastrointestinal Tumors , Ministry of Education, Shenyang 110001, China)

Abstract Paligenos is the process through which fully differentiated , mature cells reversibly revert to a progenitor-like state via endoge-
nous programs thereby contributing to the repair of damaged tissues. This process is comprised of three key stages : activation of autophagy
by inhibiting mammalian target of rapamycin complex 1 (mTORC1) signaling, which leads to degradation differentiation-specific struc-
tures ;release from the differentiated state and activation of stem cell-related genes (SOX9 and LGR5) ;restarting the cell cycle to achieve
functional proliferation. Among these stages, the inhibition and subsequent reactivation of mTORC] is the core regulatory mechanism,
responsible for coordinating autophagy , metabolic reprogramming, and genomic surveillance. Paligenosis has dual physiological and patho-
logical roles. Various cells, including gastric chief cells and pancreatic acinar cells, participate in damage repair through paligenosis,
but its abnormal activation can lead to intestinal metaplasia and an increased risk of carcinogenesis. Furthermore,in tumorigenesis,
paligenosis drives mutation accumulation , challenging the“cancer stem cell” theoretical framework to enable differentiated cells to directly
participate in tumor origin, thereby mediating drug resistance and metastasis via phenotypic plasticity. This study provides insights into the
molecular mechanism of paligenosis,its mode of action in tissue repair, and its association with tumorigenesis, thereby revealing its dual
roles in health and disease and informing future research.

Keywords paligenosis; autophagy; cell plasticity ; mammalian target of rapamycin complex 1

AR T Y ETE AL BB S RS R K MR A
e R R HESCHEVE ] . 20064F , YAMANAKA 1A
HEA7 Z BT 41 (PSCs), B UCIERA & /- (L 41 M 7 5
FE ST AT W E AR R 22 R RS AR R H R T X 4
JHL T S (A AN o B S A 5 i — 2P 4B R 2 2R Sy

BEEUTIE : FE AR RS (82072724) 510 TR B H T % Bhif
(QNZR2020004)

VEB RN 7% (2000-), 2, Wi+HRF5E L.

BIE1EE W%, E-mail : zfmiao@cmu.edu.cn

5 B H#A:2025-09-11

™ £& H R A 18] - 2026-01-05 18:53:11

Ak 248 L (Schwann i i | JH- 240 Jf0 55 ) 76 435t 473 5807 98 2%
PFF AT i AR, 2 S AR PR TG
TANML A AT AB G R

ITAFE R 9T 3 3 “305 4 (paligenosis)” X —
HEART FH A R AN A AR 3 S 2 T G AR L
IR ) A RSB B RS A R %
FRTEH M 55 e = U T M A 1 2 b o o
B, R B 2 R SR TR A O TRl A
i Jeg e A B AR G —— N 45 135 A Y o S 2l 2
G5 €XE VRS W N Syl 10 Hisei s .2



e D .

HREERRESR H55%

FEAC ST ORI TR AT 388 24 1 53 FAL
il , A Bl T 48 75 20 g n] Bk 1) A ) A B,
X R A 6 A 2P A e R 3 9 ) T SR ey LA
BRSO ARG MR A 1) oy T L TR 2B
S PP VR AR S e e A ) S B, i 78 A
it -5 5 T BB A 00, I BRSBTS 7 1]

1 FEFRER3NHEREES TS

HAZ ARG B, C LAl 2 — Bk
SRR R EEAL R e A 10 A 7L 3 ) R e R
HFHHE AP (mammalian target of rapamycin complex
1, mTORC) {55 i i 5% P RE A D RETE S P 3R 0
(7 s Y3 R BT ) e A L P o AR TP 5 4, D 240
FLARAS T B A A R AR S A A X —
BrBLLL S5 T - F WIS 5 A A
T e AR, VA R A DR b R 4
AR A B SRR AR 5] R A IE 1 4 (reac-
tive oxygen species, ROS) FURAE N 91 4R 15 5, PI
¥ 5% K 13 (activating transcription factor 3, ATF3) 3
k7 ATF3#E— 4 [ i RasHI 3 2 1Rab7B (Ras-re-
lated protein Rab7B, RAB7B), {i¢ #F FH W& il 24 1 5
VA R, SR A0 M R AL SR R RE
5 M IR] I, DNASS 15175 5 5% s 44 (DNA damage-in-
ducible transcript 4,DDIT4) I HmTORCI{E 5,
FCHEHES S By, 5 ATF3 P58 e 1w
17T 5 240 JH0 S 4% — A 35 i 8 2E 7 v, DN 458 47 0 )3
(DNA damage response, DDR) Fl 48 £b i 38 % 9% 4
T, 8 22 2 ML e ) B P 2 A e R AR
IS BE ST RN L e AR R A S R R 1) A5 A
(cystine/glutamate antiporter,xCT) ik [ #, BN
HEAR e H RS BCARA S0 A IO, 2457 20 Y A O R
B RAEE " s DDITATE L B Be il — 40 R 4 < JFids
MR P e e 410 o 2 (R S5 0 A B A A
BE R TR AU

WEA F A B BRI IR, 334 A i E AR —
BB, DR SRR o PR ZS A7 R -5 P AR E 1
i o WL, mTORC U 5 2 AR, TS5 T AL AR ¢
PR R R O ORE SE UG i, A S
3 AL AR A pSTHIMISTL, # i % 35CD44v . SOX9
LGRS Hle-MY CA5 THE P71, a4 g 1 2 14 £
Bt , W R BUBE TR 52 1, 18 R AN JBR

JIR L 200 JE A5 v B A Y SR L, T E A5 1 05
L HR AR (81 B B BT B RS ey
By S8 o102 T Z A IC & 19 K11 (inter-
feron-related developmental regulator 1,IFRD1), H: 7£
AW Tk [, R AE R #EmTORCIE 5
T R R BRI . IFRD L i R S
p53, fiff BRI mTORC 184 0 1 45 1T , 50K 50 248 e J 39
T S ReE Y

S0 T W24 B B i v v A, B AR TR
T3 B 395 A 20 A S 3 B B —— 4 i 4 R B
Ja 5 YR VERS i B B b, mTORC 13 % 42 T L
T, 3l o 1 H T A B RS6FL T (ribosomal S6 kinase,
S6K)., FAZ B AL i I F4E45 & & 11 1 (eukaryotic
translation initiation factor 4E-binding protein 1,4E-
BP1) 25 28 ML i, BK Sl 2 11 5T IR BORITAZ 11 IR 5 i
FAn a3 5 e o 4 i ik ASHIFR ALY IR 15 fig e S
o

AR 3 B B S, ELA W) A I
SIS , 25 BT B e8> 1 S AF T 4 S
JRDIR 75722 Ak WL T o 3 A= A S A B Be e — 1> H W
KB A 20 A o AR RV B A S R O el
W RE S, f2 (5 2R A 20 e e A Sy ] SR PDIR S L 3X
—HL B A B RS AR RS 22 A A 21
Hh, W Ay PG i S B i iz A R R R
WA TS AR e T LT 1 A R, T ILR
5 B FAE S S LR R ER TS mTORCI
{5530 A A o A e B S A A, T
AR ST AN A W Al B SR OCRE B, TE4E
FEANM AT E SR AN SR s R O
FAETCHEHES Y = L 30 W 55 A [A) ) i o 2 S B
B BSOS P2 . mTORCIAYIXFR “Br Bk 5
FRBOE” () S ASVR PR PE T AT SV 45 FE DGR Y
— ¥ mTORC I GEMRER A1 AL AR P, 51 4
7 /N2 K ot Sl 51 P TN B K V- B iR u R S 7i 2
Wb 1S A | SR Eh AR

2 FEAERSFIREN M

2.1 DImTORCI AR B R4 [ 2%

WA R R A A A A A E RS
FE A W3 i 52 A )R 45 X 2% . DDIT44E R 3 A I
311 5% F FF 6, S TSC2LL 411 HlmTORC1 22, H



S SRR R SN T BB AR S R A O A £ -3

T A (<24 h) {2 3E B AT B LA A ] (548
h) 5 A g R (R A AR O > 2R kAT
AEH), BEHIMTORC P A RFL B[] 6] 396 A= 1 A%
BOCHEE A VRV IR RGARBATF3-RABTBHK
T, 3 T VA fie 4 O e S B g T O A4 i R 0
Je A A (], S A B A A R R NG 7 R S5 AR IR
DS ECS I SIOE W AR &% = Nachii 0
IFRD 138 i 553 DNALE A 1l A B A FH 4 il He
SR, i 53 200 M SR S BEL , i pS 33l i K382 4 Pk ik

5S15Wm A sh A8, SEE R B A (5
IFRD1454) A WL R 20 Wi b (R SR D R, Hige Al
SR SIFRDUAHE AR, 51 & e o (AR AR o 3 25 1
ERRELAT B S A e, R 5 Barrett B LR
S MR PR G, B LI R B R il
% 5 e A A 1 DGR o JBR R i e A B KRAS R A%
1 i B EERKE # 10 HIDDIT43% 15, 5 EtmTORC1
FRELE A W B AR {30 A 1] JER AR | Bz R R
PERES

Stage | Stage Il Stage Il
‘Metabolic remodeling and quality control Stemness activation Proliferation and fate determination
et 3 —“—. @ —————w
@Y "o IFRDT  —i —1 mTORC1 “
ER Stress G2 } oo e Proteins =="" (remmmn)
33X e mTORCI checkpoint
V\\\DDIT4 P53
R B &
e
mTORC1 &
= g;? mmmmm Embryonic/wound-healing/metaplastic genes mTORC1
e ‘Promote the cell cycle process.
il o Autophagy 1Y
........... : Iysosomal ool
a....:: e Autophagy ; checkpoint s
:7/!«;\7“/\ / s Nucleotide

N\ ATF3 ’ ¥} fod
s CDasy

3[5

DDIT4 ATF3 mIORCY
IFRD1
xCT
Ceaml) > e <= 2 & 0

B SR ROEEEREE

Fig.1 Schematic diagram of the specific mechanisms of the three stages in the paligenosis process
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