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Abstract

IXLF—ELEOEERRERT RUE. TI /B &R, BEREOZRBFRONTAOLICK
UTD, ChSNAANADERREINTHORERFL S PR TERBEEETHY) TONT
VADBIFIRBRER, NA. BIULO—REETNTVD, BRYBFINETICRBBREOBR
BRIEHL R OZA D AMBORFERIYEZICERATS TRE-EHI— R, Z2HHRSZ
RIBLTEL, ZHRETR., BAMONALLSVTERELLTVWS ) VEERERF ORERE
ZPHGDHICEB L., TOBMHL AR BREEE LTHNADEIE, (LFEABENORZHICERD
BBZHSHICIZDCELZANETS. BRIRBAZFTINI VRS EIGERAZRYEBRTET
TOARBERAEA LI LEBBERZ K, BRYE NI TILERAT 1 TUN AMBEHRMDA-MB-231
ONT)EZFE)MERTE, BERBEROTILFZUXFIIEF TELTWREEEIC, &
DOEERROERBREPHGDHORBEAN TEL TVWBD e ZBHSHICLE, . BROAN A
HRTXFIALENT D ZF I BEMEOHBZRANLECS, PIAFZUXFILLRILYE
WEENIUEFEIILICERMEZRTCEN DA 21z, ESICPHGDHOMERRAS FEZREL 12
ECB, TILFZUXFIIALPRMTIEHEERATRA e ZREL, BfichadT7IFZREZ
BELL, BMichdTIFZORECAZERZER RASHELEIS, BERKLYEEL
KEEFEUETHDEELEIL., BELCIEFTF U RBRCDIEZRRLE,

CORSICERFER., PHGDHA X FILILBERPRMTIC K 2 TTIILFZ U X FILBHizZ H3
CEILKY), BREAUNVEORENRICEFEEL, EUVEEGHBREEHLTDEZHSHIC
L7,

Triple negative breast cancer cells (TNBC), which are lacking estrogen, progesterone receptors,
and also HER2 protein. TNBC show poor prognosis with chemoresistance due to lack of specific
therapeutic target. Paclitaxel (PTX) is the first-line chemotherapeutic anti-cancer drug for TNBC,
however, Ptx resistance is one of the major reasons that contribute to poor effectiveness of
chemotherapy and the recurrence of TNBC. Therefore, to solve the molecular mechanisms of the
acquirement for the chemoresistance is the major challenge of paclitaxel treatment in TNBC. In this
study, we established Ptx-resistant MDA-MB-231 subline in vivo. We observed higher modification
levels of glycolytic enzymes in the resistant cells rather than control cells. Furthermore, we
compared metabolic characteristics between naive and Ptx-resistant cells using mass-labelled
glucose. Using fluxome analyses, we demonstrated many metabolic phenotypes in Ptx-resistant
cells; activation of glycolysis, Serine synthetic pathway, the gateway to nucleotide, reducing
metabolites, and fatty acid synthesis. Moreover, we revealed that PHGDH, is the rate-limiting
enzyme of serine synthetic pathway, is arginine methylated by PRMT1 in Ptx-resistant cell. Our
results demonstrated that arginine methylation-involving PHGDH stabilization affected the Ptx
sensitivity.
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Arginine methylation of PHGDH contributes to support the chemoresistance of triple-negative breast cancer cells

1. HIREBRFROBE

IRNF—EEDEEEIITROME, 73/8. BB BELEOERBRDNSVRADLEIZHRIT S, Chio /(A IRADERR
FITRTHDRERFISDIETIRERETHYZTDNTURAOBEIAIRBRESE ., KA. BIEO—RESNTINS, ﬁz/zli_h
FTICRBBREHOHREZEBHLANILOEEANAMBEORBBRRUIVERICERTAIRE-BMHI—F 1S EIREL
Ef-, KL T EAEDOHNAITEWTEEIELTWSE) U A S ERBP O2EEESE PHGDH IZEBL. %0)1P‘ﬁfﬁl/\‘)wb\‘ﬁ$§%
FHESLULSADEIE., LFABEADEZEICEZDEELZALSHCTEIIEEBAMET S, ELNHEBEERINI)E2X2ILIEER
#2Y) R ZETEDREIERMENUIELIERBEL I, L IZN) TILAA T T IS A M MDA-MB-231 D /391 2%t )L it
HH TR, BEREREOTILEZUAFILIEDATEL TS EELIC, BV EERRDEEEESE PHGDH ORIEMNTHEL TS
EEBALMICLEz, Tl ERD AN AR TAFILEEN Y ) AX L BEZHEOHBEFARIECH, FILXFZUAFILEELAN LA S
WEENRD) A ILIZEREERTIENHMoT=, S5IZ PHGDH DEER D FEIERLI=EZAH, FILEZD AFJLIE PRMTI
EHEEATACEERBL BMENE 7T U BEARE L, BHEINDIT7IIL X U BREICATERFER - FRIE LS
5. HAERIYLELUEES THAELEDIZ, SEICAEXFUENRISIEEHRRLT-,

CDESIZAREREL. PHGDH AAFJLIEEESR PRMTT (LD TTILX U AFILLIESZZITAHZEICLY BERAVNNVBEDREL
IZHE5L. B A AR EEEIETHIEEMLMNICLT,

2. MIRREAEEOBE R

Triple negative breast cancer cells (TNBC), which are lacking estrogen, progesterone receptors, and also HER2 protein. TNBC show
poor prognosis with chemoresistance due to lack of specific therapeutic target. Paclitaxel (PTX) is the first—line chemotherapeutic
anti—cancer drug for TNBC, however, Ptx resistance is one of the major reasons that contribute to poor effectiveness of
chemotherapy and the recurrence of TNBC. Therefore, to solve the molecular mechanisms of the acquirement for the
chemoresistance is the major challenge of paclitaxel treatment in TNBC. In this study, we established Ptx-resistant MDA-MB-231
subline in vivo. We observed higher modification levels of glycolytic enzymes in the resistant cells rather than control cells.
Furthermore, we compared metabolic characteristics between naive and Ptx-resistant cells using mass—labelled glucose. Using
fluxome analyses, we demonstrated many metabolic phenotypes in Ptx-resistant cells; activation of glycolysis, Serine synthetic
pathway, the gateway to nucleotide, reducing metabolites, and fatty acid synthesis. Moreover, we revealed that PHGDH, is the rate—
limiting enzyme of serine synthetic pathway, is arginine methylated by PRMT1 in Ptx-resistant cell. Our results demonstrated that
arginine methylation—involving PHGDH stabilization affected the Ptx sensitivity.
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