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[ Abstract ] Lung cancer is one of the most common and highest mortality rates malignant tumors, further, 75%-80%
is non-small cell lung cancer (NSCLC). For the majority of patients, lost the chance of radical operation or radiotherapy, che-
motherapy is the main treatment. However, because of the diversities of tumor behavior and drug-resistant, the chemotherapy
of advanced NSCLC is not optimistic. In recent years, with the application of molecular markers for individual chemotherapy,
these patients have achieved prolong life and improved life quality. Individualized chemotherapy based on molecular markers
to select the appropriate drug is the problem that needs to be solved. The paper gives a brief review on the role of ribonucleo-

tide reductase subunit 1 (RRM1) in the treatment and prognosis of advanced NSCLC. Individualized chemotherapy by RRM1
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can't become commonplace for advanced NSCLC and needs further research.
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/NI 98% (non-small cell lung cancer, NSCLC) , ¥Li2H}
Z UM, e TRNATE TR bl 6y 72
BEIGST TBL (AR T A1 i Z R R eT7
YT 255 2R, (15 NS CLC LT 45 AR
WLo JEAEE, 4 FAR S A ARA AT LEM NS CLC I
FH, 55 26 BB A AP A TS, AR TR B A T
WRRM 1Y 5 P fihiE (Gemcitabine, Gem ) i 24 SRy 7 /e
HHSE, AR VIBR B 58 U H AMH (excision repair cross-
complementing 1, ERCC1) TN FL NG5 5 B I (breast
cancer susceptibility gene breast cancer 1, BRCA1) 542
(platinum, P) #HC, Mg+ l2-5 Al (thymidylate synthase,
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TS) 515 2E (pemetrexed) , IITRYR-FHAE HH (class 111
B-tubulin, TUBB3) 5442 (Taxol, Tax) #HC, F K
K732k (epidermal growth factor receptor, EGFR) ZRAR b
EGFR-[i% 24 IR (tyrosine kinase inhibitor, TKI) ,
ALKIER AR 5 5eme e 5 I, #HgliINSCLe, i
o TAR SRS B 25, IR B PR IR R
PSR A DR AL ASCERRMIZERINSCLCI
J TS R RS — TR 2 2Rk

1 RRMIEER

RRMUEAZ L i )R i (ribonucleotide reductase, RR)
ML A, DNAR) R i B S AR ZERRMIFY 25
RRM15HANSCLC Gem Al 7 FITIUS A AEAH OGN . ik
RRM1 (RRMI positive, RRM1+) i3 [z 2 ] H AR 5 )
BRAMRHEERE T, I A Gem AT 24 FIZIR TS o Ifa
PR H I 204k (immunohistochemical, THC) F1PCRAG ]
RRM1, {52 S 3¢ fo i L s ma FBA THC R U A
RBERE A AR SC R, B 2018, R,
i TRE 4L SR A A T DGR 88 2 S 50 G AR
HAWRA I INSCLCAMAA ALY 7R SR

RR B A E 3 9 2 ZER R ML/ i AR T2 FERRM 2/
RRM2BZ Ji{l, RRM2B/2&:pS3i Sy —NIE 3, Al By CRRM2
RIEAER . HATHar s £ 24 FRRM, B TRRM 2T
ERMEAAERISN, I RRM2{UAEDNAS RG-S 1
ARG E], - ZEH3 h, TIRRM LT BLAEDNAG R 42
FREFA, ATk 1 B (R AT T S IRRM 2 4 2
PUIE 25— A EE 0 5 . RRMZRAS SE R (v Y A
11plS.S, FEVF LM AIRHh Sl 2 A 1L Ao
BERERAATE IS 2 BN IR AV E s e — A AL R
R BA A, H AN A an i AL
SEIR 4 R R RRANRESLTS , 4MsET; gl 70,
RRM UL TFIRINES & 0L, BER S UNES BRI AR AR
AP TTRR . RREEDNAR £8P e b — i % 1 iR

(ribonucleoside diphosphate, NDP) [1] Jfy il it Jii 4501 H iR

(deoxyribonucleoside diphosphate, dNDP) (RIEEALD | J5
DNAG A B ISR itk , RRM1BER A vl i
AOVER], [RIRHEAT (2 HEDNAGRFIE R ihfE (K1) .

2 RRMIfTFN R Fifa

2.1 RRMITET GemfLyy Iy SR AN Gem A% H

B, R BT 2. Gem FR B b AT B
(nucleoside transporter, NT ) f-5uF A4t . 78 B 10
i W (deoxycytidine kinase, dCK) | A% 1 — M iR 1 il
(nucleoside monophosphate kinase, NMPK ) FI4Z% "
12 [ (nucleoside diphosphate kinase, NDPK) [/EF T
FAAR S AL Ry XU — Wi 2 JIi A ML 1 (Gem monophosphate,
dFdCMP) FIH A {EMRdEdCDP, dFdACTP, dEdCDP
454 TRRMUZ IR IS & 00 50, 06 T RREIE M,
dFACTPE4 FIDNAH I HA U ZH, P3[R & % Gem
I EEVEA (L) o X T Gem ¥ 3RAFPEMT 245, W2 41 i
1232 B Gem 53 J5 (R R R GE LA B, IEH 1Y =ik
MR JI AR (ACTP) FEAM B rb & AR NS i, dFACTPAH
Xf HAR D ALACT P2 & BIDNAH il A M2 BH . 75
— 2B 0] e Ao el T A5 Gem ZE M N R FE/EIFONT
AN CKEEY /D, 7] sl foff 2 i s g A% 7 38 2 il 1 S - A% 1T 1R
if§ 45 1] K& $5 % fiftdFACMP . dFdCDP F1dFdCT PAE I 1 il
D)1 G
2.2 RRMIFEMHANSCLCHVG T S5HE B INSCLCR] 1k
FETARYIER, (HX T2 R ZBORUL, 1E2 Wi U s i 4,
F2 T FARMLS:, M INSCLCER AR IEHE I 1953 TR
PERFALIIATTAN, AR HIERAY T . LI LR
B UNMEEEZEZS, WGem, Tax, ZVG1FE (Docetaxel,
Doc) KA HilE (vinorelbine ) 45, VEh—Z k% J 28 0] 4E
KM INSCLCHIAEAF I SR s A7 T L H, R
XA T BAR Y e #5, HEREAREACH
i R 22 30 AN A G, 335 36 8 17 A AR RS S, T LA
G FAR W2 IR B[R] e £ 0 AR AL VR T AT s AT
IR 2 A UG . Zhang e i i ok L A7 IS 1k F
FEUESE TAKHERRM1, ERCCLHITUBB3E £ 19 4R 1k 1k
ST IANSCLCE FE AT 49— R HIKEL G Gem iy
I ARG BRI 7ROV, RS2 TE it i AR A7 (progression
free survival, PFS) FI4EAEA73  HXT8SHITIIb sk IV I
(e INSCLC R, 4101 & RIS 43 b 5 W 15 B 1 43
HAH, 44BIARIBER 5 B2 . AMKAFERCCIIER K
(ERCC1 negative, ERCC1-) #57 LI Iy KL ik 9 3K A1k
JT7 (Doc/Tax/Gem/Vinorelbine/pemetrexed+P) ; RRM1-
(452 Gem BLZG B L) Gem  SE RV IR 45 s TUBB3 R IA
(TUBB3 positive, TUBB3+) [\ A4 Tax; {1 Fpemetrexed
AHEFE T 95, RRM1+FITUBB3+HEBR7E S 5N,
#43> HERCC-RRM- (Gem+P) . ERCC-RRM1+TUBB3-
(Tax/Doc+P) , ERCC-RRM1+TUBB3+ ( pemetrexed+P) .
ERCC+RRMI1-TUBB3- (Gem+Tax) , ERCC+RRM1-
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TUBB3+ (Gem) , ERCC+RRM1+TUBB3- (Tax+Doc) #ll
ERCC+RRMI1+TUBB3+ (pemetrexed) 7/MIV.4H ., B4 G —
PEPEGem+ P A 1LIT. B A& AL 5E 252 f% (complete
response, CR) FIF432%f# (partial response, PR) [556.1%,

I 5 = B4 Y31.8% (P=0.024) , HAEPFES (5.2 mo vs 4.1
mo, P=0.026) FIAFEAAEE (65.9% vs 40.9 %, P=0.021) 1,
R AAEDL . RRM1S LIIZRIE G Gem LI T ARG, K
A LRI B 50 1) R IR R M- (5] G em iUk,

M 25 % A2 /0, A BRI TS - RNATHE (RNAT) 2 i fiff
FEE LA T-Be, FIHRNAIFERRM LA TR, AP
BE36F G em iy 24 3 RR M1+ /83 28 i RR MER |17 A=l AR
J3 2. Wonganan®E ¥ it 45 T/ lX FHRR M LR S 1 T
PERNA, WL HN /N EUA IR RM 1+ (14 il 4 it A A2 3 T
TG, T LA 1 % Gem 28 £ UK, Li%E PR 404 A ZHAY
M INSCLCH13 4451 /& 45 110 1 8 5 364 740, RRMI-11Y
ERRMI+XT DRI A Gem I ALST SV (52.9% vs 5.9%,
P=0.007) FIffi 5 (15.5 mo vs 12.0 mo, P=0.046) #f-, Dong
Y FHIHCA IR R M1 [ B 4347 17680451 INSCLC,

2290145 52 T VA S BE R X A A0 7, e fd FH AR 2RI

A GemHEH T, RRM1-7E5 05 35 % (disease control
rate, DCR ) FIPFS A7 7E i 3 25 5 (DCR 78.8% vs 55.2%,
P=0.041; PFS 8.8 mo vs 7.6 mo, P=0.01) , [G]} 5] . g
JH S2 AT NMH A Z 250, RRMUE 520 PES 40
SR (95%CI: 1.135-2.907, P=0.013) ., H4 LA 2
FF AR, TELAS Gem ILIT (I HINSCLCH1, RRM1-
BBETE A (overall survival, OS), 12.9 mo vs 5.1 mo,
P=0.022]FIDCR[PR+FH5Fa iE (stable disease, SD), 56% vs
23%, P=0.0S3] L FRRM 1+, (Hl1 A7 /343 AF 55 B AS
FEAE R RISE, — It X RRMA LI I PR 06 i 41
1, PEFEGemYRRMI-TEDCR, PESFIOSEA 3K 4o 71—
TR PERRMIFAIERCCLZE ALY 7 1 [ BRTITIA B
HUIRG PR IRIG ™ A5, ANMALIAT 724140 BAEPES (6.1 mo
vs 6.9 mo, Log-rank, P=0.181) F10S (11.0 mo vs 11.3 mo, Log-
rank, P=0.66) I Ju22 5. Z Ao ial Bk —Eigt 5
0, A PP TR SRRMIF LR 2 8 A, 3
K —TiimetaZ3Hr 2B, RRM1-#HE HINSCLCXF LI
KRG Gem LI T A TR 47 19 ALIT 52 (OR=0.31, 95%CI:
0.21-0.45, P<0.000,01) , 43 B K[ PFS (2.64 mo, 95%CI:

B 1 RRM1EESGem kT A RAHIERILE. RRMIEARRIIMIIEE, ENDP#{LAdNDP, S 5DNARIE R . A G K S (IE EHIRRM1RTHE E 10 ) b8
MITER. Gem{EAZE Y, EMEANREARBEENNE BB ST (Gem diphosphate, dFdCDP) FIX & =B EL X E A E (Gem triphosphate,
dFdCTP) . dFdCDP4& FRRMIZEH BRI S AL, 1MH TRRAVEE ) dFACTPIZ S ZIDNAREEE K ZM., MEERLZEGemNAMSIEAR, i AEE
RBIRIETE#EElsevierfEMiF A [Jordheim LP, Seve P, Tredan O, et al. The ribonucleotide reductase large subunit (RRM1) as a predictive factor in
patients with cancer. Lancet Oncol, 2011, 12(7): 693-702.].

Fig 1 The mechanism of RRM1 in containing Gem chemotherapy. RRM1 is the M1 subunit of RR, converting NDP into dNDP, participates in DNA
synthesis. RRM1, heterozygous and not loss its alleles, has the function of inhibiting the growth of tumours. Gem as a nucleoside analogues
is metabolized to active dFdCDP and dFdCTP. dFdCDP binds to its sites on the RRM1, reducing RR activity; dFdCTP gets involved in DNA
synthesis and makes the process blocked. Both of them work together as the cytotoxicity of Gem. RRM1: ribonucleotide reductase subunit 1;
RR: ribonucleotide reductase; NDP: ribonucleoside diphosphate; dNDP: deoxyribonucleoside diphosphate; Gem: Gemcitabine; dFdCDP: Gem
diphosphate; dFdCTP: Gem triphosphate. Note: With permission from the copyright holder Elsevier [Jordheim LP, Seve P, Tredan O, et al. The
ribonucleotide reductase large subunit (RRM1) as a predictive factor in patients with cancer. Lancet Oncol, 2011, 12(7): 693-702].
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0.39-4.89, P=0.02) FAI{#EH (3.94 mo, 95%CI: 2.15-5.73,
P<0.000,1) B (1),

3 I

RRMIWENRRIMLIEFE, 1 5iNDP[jdNDPRYF L,
MIZ 5DNARG M ABUGIEE . Gem R FHIEUY), 1T

255 TRRMUNZATIRAS GO0, AITHIRR, BHATDNAM £
i HETEA KRR AHT 7R, RRM1-AYIEHINSCLCXT L
GemIK A3 ALY T A BF RIS P ROV AN TS , (HtAT A ER 43
WFFE S HAE LA, JX AT RESRR MR ERE N 22 25 PR AR G o

HIRRM U S H AR AL S P I REV IR IINS CLC L5
WL, TG — BT AP IEBEIINSCLC YRR,

ANEIA XA S 7 A USRS A7 7E 22 57, AR 70 AR

£ 1 AP EN—E X FRRMI R BINSCLCHRAIFRZE
Tab 1 Some studies about the role of RRM1 in the advanced NSCLC

Treatment

Findings

Other markers n
studied
Protein level™ ERCC1, 85
TUBB3
mRNA BRCA1 9
expression?”!
mRNA ERCCT, 34
expression?!! BRCA1
Protein level®?2 ERCC1, 86
TUBB3
Protein level™®¥ - 299
Protein level®! o 40

A group (44): ERCC-RRM- (Gem-+P),
ERCC-RRM1+TUBB3- (Tax/Doc+P),
ERCC-RRM1+TUBB3+ (pemetrexed+P),
ERCC+RRM1-TUBB3- (Gem+Tax),
ERCC+RRM1-TUBB3+ (Gem),
ERCC+RRM1+TUBB3- (Tax+Doc),
ERCC+RRM14+TUBB3+ (pemetrexed).
B group(41): Gem+P

RRM-BRCA- (Gem+P),
RRM1-BRCA1+ (Gem-+vinorelbine),
RRM1+BRCAT1- (Doc+P),
RRM1+BRCAT1+ (vinorelbine+P).

Gem+P

The study group received chemotherapy
(P, Gem, Tax and pemetrexed) under the
guidance of molecular markers (ERCC1,

RRM1 and TS). The control group received

vinorelbine.

Platinum doublet chemotherapy

Platinum doublet chemotherapy

The overall response rate, defined as CR plus

PR, was 56.1% for group A, significantly higher

than that in group B (31.8%; P=0.024). The PFS

and the 1-yr survival rate was 5.2 mo and 65.9%

for group A, significantly longer and higher

than that of group B (4.1 mo, P=0.026; 40.9%,
P=0.021).

The response rates in the Gem+P, Doc+P and
vinorelbine+P groups were 42.9%, 36.7% and
27.9%, respectively (P=0.568). The PFS was 5.6,
5.0 mo, 4.8 mo (P=0.975), respectively, and the
0S was 12.5 mo, 11.0 mo, 9.7 mo (P=0.808),

respectively.

The response rate in the RRM1- group was
significantly greater than in the RRM1+ group
(52.9% vs5.9%, P=0.007).

The PFS of the study group and the control
group was 4.0 mo (95%Cl: 3.1-4.9) and 3.0 mo
(95%Cl: 2.4-3.6) respectively. The difference
being statistically significant (x2=4.750,
P=0.029). The differences of the objective

response rate and DCR being not significant.

In patients receiving gemcitabine-based
therapy, the DCR and PFS of RRM1- was
significantly higher than RRM1+ (P=0.041 and
P=0.01, respectively)
The OS of RRM1+ was significantly shorter than
RRM- (5.1 mo vs 12.9 mo, P=0.022). DCR (PR+SD)
of the RRM1+ was significantly lower than that
of RRM1- (23% vs 56%, P=0.053).

NSCLC: non-small cell lung cancer; CR: complete response; DCR: disease control rate; PFS: progression-free survival; PR: partial response; SD:

stable disease; P: platinum; Tax: taxol; Gem: gemcitabine; Doc: docetaxel.
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