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Abstract

Lung cancer is one of the highest mortality cancer types. Cigarette smoking, the main risk
factor of lung cancer, causes the low survival rate and poor prognosis in the clinic. However, the
underlying mechanisms of smoking-induced cancer progression of lung cancer still are not fully
understood. The reprogramming of metabolism is deemed as the new therapeutic target for cancer.
Serine synthesis pathway (SSP) is a branch of glucose metabolic pathway, and is used to synthesize
biomaterial. Our research found that exposure to cigarette smoke enhanced tumor progression and
chemoresistance through involving glucose metabolism and SSP pathway. The SSP-related gene
expression correlated with the poor survival of lung cancer patients especially in smoker group.
Co-targeting SSP pathway reduced the cancer growth and increased chemosensitivity of lung cancer.

This study revealed SSP as a potential therapeutic target for lung cancer patients.
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NAD+ NADPH Glu a-KG
| Pyruvate
\_ Y,

Bl - . ik & = g5 4T (Serine Synthesis Pathway; SSP)



A
oy
%

By (€ AE (Tumor metabolic reprograming)4t 4R 5 g 2 B A2 P cheE & $F iz - >
Efpmie ¢ £ 3 0F Rct S &8 Rk we b 2 L9932 P g g o
FTfrmie foeng MBRRAL o o F F S vRARM(Y LA R IeSoRR) A ST 0 B B
Tl 5o B A TR OB o R TR A R A R RO R e e R BUR B TR 1
AR H RS F o ARFTREFR AET A A ART 5 BEE RG SGLTL
2 GLUT3 @ % % i 5 4Bl > seidfpimiz 2 K o §ob o S ipengob B 3
Tplm e A LTV A RS CRERE Y AT SRS NRIT 0 A Wb m e e S
ooRam o P ABFERFPCSORKESBRLLTHHER £ NN H R P oh
DNA 47l b 5 Wy mee foid 4 £ o IR A e f P RAF L A LE o £ SSP
BiEASE R Roehd B IR ORRESF IR A AT Y o A PRE L

SIS E R 4B SSP BT A 3 4 DNA 4 W2 fmre 3 4 o

=~ RIRARAr ] SSP BT AT K 4o R dm e B 1 R cPATR 1L -

F Rk R

* i REKHA
, fm¥2 ¥ % 44 (incubator
RIRERE S — f( )
£ fFam e % 7 5 (Laminar flow)
B
ELISA reader
e 3 S PR readerincucyte

a3 km Pz ik (Flow cytometry)
L FAg 2 ;é <l

ng»\ﬁﬁx 4 kg 5 ok B & (sonicator)

v AIME AT Bio-Rad @ q_h.*,é g
i kTR R B(CCD)F iz k4
§oir 1

0 R A mER Confocal &g #cst

3 LR Incucyte assay

- ’ MTT assay




FpEadsidz @ivhaR

- SR HFEFRF SSPREEIED B4 DNAAF e w3 4 o

1-1 ~ ¥ % %> CSE %2 B[a]P " & m% chd £ i &

B 2 MTTassay % ‘m?% S RIFEHFBE B R we 4 £

B e R R e )
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100pg/ml streptomycin 7 Dulbecco's Modified Eagle's Medium/Ham's F12 Nutrient

Mixture(DME/F12)2 35 % j% = “75 ehim® $83c g & 5%C0O2 ~ 37°C 2 s i35 & -

(=) ~ #l#% % # % 532 % & (Cigarette smoke extract, CSE)
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= AL R iR % T4 (SDS-PAGE) o s I e o 1 F T R 100 ke
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saline/Tween-20) % 7% % ¥ PVDF % o p enf_¥-membrane + 22 %& - B ifi £ B Fd »
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(A)
DMA replication
Pyrimide metabolizm
Pyruvate metabolizm
Amino sugar and nucleotide sugar
Glycolysis/gluconeagenesis
p532 signaling pathway
Glucagon signaling pathway
Apoptosis
Glutamataergic synapse
HIF-1 signaling pathway
Purine metabolism
AMPK signaling pathway
Cell cycle
Pathways in cancer
Metabolic pathways

KEGG pathway
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(A) Cell cycle (B) G1/S phase transition
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0.4 pewalse: 001 pevalue: 000&1
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oz- 02- f
0- 0- [
' | l WM
Gene list rank Gene lisl rank
(C) Regulation of DNA replication
0.4-
MES: 1.6244
pevalue: 0.0258
FDR g-value: 0.2598
02-

Gene list rank
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(A) 407 7 B ehimre e & A 47 -

(B) # % % & & % ¢ G1/S phase transition fif % 4 37 -

(C) 447 " B & % 3% ¥ DNA 4F W efig % 4 47
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Glucose Oligomycin 2.-DG
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A549
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(A) A549

Serine 0.28 0.14 0.07 0.035 (mM)

Parental

1% CSE

(B) A549
1.4 - —e— Parental
) —o— 1% CSE

=P
o N

o
o

Cell viability(fold of control)
o o
IN 0

o
(N

028 014 007 0035
Serine(mM)

o

)

0.07mM Serine
400 A549

350 —e— Parental
—o— 1% CSE

300

250

200

150

100

Cell viability (% of control)

a
o

0O 12 24 36 48 60 72 (Hours)

WA BE e o MORR hYORER S BB AR R o
(A)FI* fmve = tkiE 5k A 47 ABAD ¥ i fmie >0 % e SiREAE R T end £ o
(B) A 45 AB4Q % Jp fmbe »t A o SRR R T ehd K o

(C) A 47 1% 55 vt JE B = ABAQ W g mie thd b A o
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A)
_A549 Parental
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© O N

o
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O
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Cell viability(fold of control) <
o
(@]

0.0 -
IMMAOA - + - + - + -+
Serine  0.28 0.14 0.07 0.035 (mM)

(B)
A549 CSE

©c B B
© o N

o o Q
N b~ O

Cell viability(fold of control)

0.0 -
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1. The author provides sufficient data to support the proposal.
Statistics methods, sample number, and p-value have to

include in the Materials and Methods, and Results sections.
2. solid results.

3. recommended.
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