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Argininosuccinate synthetase 1 {ASS1) X7 /A-¥F =1 de novo i HMiEENR Th S, MO, BEELR T
FREASSI DR MEVBEERIIPEPTRTHS L HMEIRTH AR, TOA M2 XA T FoER LM ER TN
W, SEIE A L, FEPIEEC RV T, ASS1O IR T 2SnTORIME & 122 & BT & HOEPTORD T AL F % 41 L TmTORCL
LI FAEEEE LB oA RET 3 Z L2 RE L, £, TERMNBEERHTREE O CASS 1S a2 77
ol & 2 A, FMEE OB TASSLO B AEVVEImM A bz, 2HEO T B AR S BT

ASS1-knockout (KO) #IfE & 1EAL LAGEEMRT 21T o7 L 2 A, TAXF S LEERBIZ T AF = RBEEMNT 5 £ ASSI-KO
NS & o BRI S Bl e R L, FOA B2 X A E LT, ASSI-KOMAIE TIIaTOR complex B4 5 &# sty
oo eh THRANCDEPTORO HHAMET LTH Y, T F = BRI 7 0¥ = o & BRI L 72 BT nTORCI O Rl A3
Ko, KoM ELAZ EARENT, EBID, ASSI-KO MElzd51T HDEPTORD IS HEL Tk, DEPTOR promotorfil
e r D AFAALENT D EAREN, BRI TEEPINE SR EE v Rg i S a i, 8
TR ST TIIASS IO BEOE T & & HICDEPTORDIE T, aTORCIOD & & 3 B L & SR+ pSe N 438, h
LOFERIE, F—EENOASSIORBEO LD, BEHUAREIC BT 5 7 X = REEDET) 6 BmTORCL Y &7
FA-DTEMAL R L O« BB oBERCEET s - AR 250 Th 0, BRI 5,




[Format-P02]

Y

®OX RNy o E g

Synopsis of Thesis

x4 kB F

Name

Argininosuccinate Synthase 1-Deficiency Enhances the Cell Sensitivity to Arginine through
FmCRHAL | Decreased DEPTOR Expression in Endometrial Cancer

Title (= SRl Argininosuceinate Synthase 1 12 X AnTORI &z L
FE PN B H )

MXHNEOES

(8 #9(Purpose)]
The increased use of arginine to fuel anabolic processes is recognized among the metabolic adaptations of cancer cells, and the
endogenous production of arginine is insufficient to meet the demands of rapidly proliferating tumor cells. Thus, arginine is
considered a semi-essential amino acid in certain circumstances such as tumor growth. Argininosuccinate synthetase 1 (ASS1)
is a rate-limiting enzyme in de novo arginine biosynthesis, Paradoxically, although there is an increased demand for arginine
by tumor ceils, ASS1 expression levels are often reduced in several tumors and low ASS1 expression can be a poor prognostic
factor. The mechanism underlying these findings is not fully understood. The purpose of this study is to elucidate the
pathological significance of ASS1 expression and arginine metabolism in endometrial tumor cells.

(F iR & UNC A (Methods/Results))
ASS1-KO endometrial cancer cells generated by the Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPR)/CRISPR-associated 9 (CRISPR/Cas9) system showed enhanced cell sensitivity to arginine and resulted in increased
cell motility and invasion capability in response to arginine following arginine starvation in vitre functional assay. Further
molecular analysis by DNA microarray analysis, real-time qPCR and immunoblotting revealed that ASS1-KO cells showed
lower DEPTOR expression, resulting in faster and higher mTORC1 activation when re-supplemented with arginine following
arginine starvation. ChIP assays with H3K4me3, H3K9me2 and H3K27me3 antibody showed that ASS1 positively regulated
DEPTOR expression by altering histone methylation, Consistent with these /n vitro results, immunohistochemistry using
human endometricid carcinoma clinical specimens demonstrated that cancer cells at the tumor invasive front showed lower
ASS1 and DEPTOR expression, and higher ribosomai protein 86 phosphoryiation (pS6) than those in the center of the tumor,

(#  #h(Conclusion))
We demonstrated that endometrial cancer cells with decreased ASS1 expression show increased cell motility and invasion
capability in response to changes in arginine concentration and tend to invade toward stroma, ahead of other ASS1-expressing
cells. This is due to suppressed DEPTOR expression as a result of altered histone methylation. These findings provide novel
evidence for the pathological significance of arginine metabolism within tumor cell heterogeneity and for the involvement of

ASS] in tumor cell properties.




