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R, A s MR A e, SERTSEERE i RT-PCR A A 25 1 v FbBd 2 il TS 1 B-tubulin 1T mRNA 33k ; ATP-TCA J5 Kl
N 4 5-FU 2275 42 A2 p0UBE 25 R TS F B-tubulin 11 mRNA 76384 iy /6 7K I s 1 35 b A8 H 28 989%, ST %t fith
JER AHPRUAE UL, T 85 135 TS mRNA FiR7K P (P = 0.02) . 76 B Mg 5 v i es i TS mRNA kK5 5-FU 259148
BEMEAASE (P = 0.002) , RUEMEZESFES _E 5 B-tubulin 1T mRNA 55555 209 EH B2y EUREB G (2 58H 51T
SRS SRR WG PR R T B KR B T PR T ARG B3 BT TS L B-tubulin 1T mRNA W33k, 78 5 M B3 e 1
T TS mRNA KA /K V-5 5-FU 25 Ui ¢ .
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Cell-free TS and B-Tubulin Il mRNA expression in malignant effusions and its’ association
with chemosensitivity in vitro

Wang Lifeng, Hu Jing,Li Rutian,Meng Yi,Yu Lixia, Qian Xiaoping, Liu Baorui”

(The Comprehensive Cancer Center of Drum Tower Hospital ,Medical School of Nanjing University & Cancer
Institute of Nanjing University , Nanjing 210008 ,China)

[Abstract] Objective;Genetic assessment of biomarkers in appropriate tumor samples remains to be hallmarks of the real-time
individualized therapy in malignant diseases. Malignant effusion is one of the most common presentations in advanced solid cancer.
The aim of this study was to characterize cell-free mRNA in malignant effusions and evaluate its association with the sensitivity of
primary tumor cells to docetaxel and 5-fluorouracil (5-FU). Methods:Forty-three Malignant effusions samples were prospectively
collected from 42 patients. After cell-free RNA extraction and separation of tumor cells, TS and B-tubulin Il mRNA transcripts in
both supernatants and tumor cells were characterized by real-time quantitative PCR. ATP-TCA assay was used to analyze the
sensitivity of primary tumor cells to docetaxel and 5-FU. Results:Cell-free TS and B-tubulin Iltranscripts were observed in 42 of 43
specimens. Compared with gene expression patterns in paired-tumor cells, TS mRNA was significantly higher in supernatant whereas
B-tubulin I MRNA remained the same (P = 0.02). Cell-free TS mRNA was inversely associated with in vitro sensitivity of cancer
cells to 5-FU in the gastrointestinal cohort (P = 0.002). Although high B-tubulin IIl mRNA expression in supernatantsappeared is
positively related with cancer cells’ sensitivity to docetaxel ,the result didn’t reach the statistical significantce. Conclusion; The cell-
free mRNA transcripts in malignant effusions were highly detectable and cell-free TS mRNA levels in gastrointestinal patients were
correlated with 5-FU sensitivity.
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TR IS 38 A R R AR LA HEA T S A ARG
W35 A= b s W L N S S R R G B il i
P8RRIV | 03K B4 T e B A% PR (cell-free nu-
cleic acids, cfNAs) [ KGI 7T & 48 “ WA 6 A 1) 1B
FHT, /KR H v R e B 50 R I TR SR
MR H AT E T C ARG LK/ L3S | R
FRK B MEVRIR ORI GEBTEN I £
PP A R SE T I 2 AR R AR I L2 iz Y T b
TEBIIZWIRATT SR MR N/ I OK i B RNA B9
WFFEEMTIAL T BB

i+ 12 A B (thymidylate synthase, TS) J& 5—
IR BEWE (5-flurouracil , 5-FU ) AR AL 1) SCHE i 2~
—. Te4h el SR MOl RIS b EOE SR 2
PSSR h 2 B, TS RIB B 2815 5-FU 26
29T RO AR B A (B-tubulin) M 2Y
Z—,B-tubulin I 7E1E % 423 2040 FH 4
SEALH L SR FE & BLAE AR /N 40 A i e
(NSCLC) , & i LRI e | O 5398 55 22 b i
FAPAAAE B-tubulin ILAY S8 Rk, XFh R =R
RSN RS A SC; [ B-tubulin I A9 3R 3K
K- 5V T O 8 B AT 25 (A2 2K
KA H ) 7K

BT B RAE 2 MG MR b 2 s iy
EL RN FH R, 391 B8 i A 58y — ] b
i /i 7K rp 4R B S mRNA 795 HLER TS B-
tubulin 1 3 A 2% 3 76 1 /1 K 1= ¥ 0 i 983 48 Jtd [
MI2E 5 b AR R W IR R M 7K/ K
TS E3E T 2507 RO 5 001 LR AR 7S (TS | B-
tubulin )5 5-FU Z P4 SR BRI G AR

1 HEE5HE®

1.1 A

TRIzol \TRIzol LS Reagent &2 RPMI 1640 ( HEP-
ES) (Gibco 2y F, [ ) ; ExScript™ RT reagent Kit
(Perfect Real Time) EASY Dilution M 7¢ )% & &
PCR X7 & Ex Taq R-PCR (TaKaRa 2\ 7], Ki%);
ZVGECIE (TLIME R B 25 ey 23wl ) 5 5-FU il
AT GG 77 h s A0S PE OGRS RFR] Cell Titer-
Glo Luminescent Cell Viability Assay (Promega 7
A, Z ) ; Taqman FREF S5 ) (ABL A W], L)
HAH N (=77 3 Bl
1.2 Fi&*
1.2.1 #RARR

AT B G SR A 4 00 5T 1 i R B o

BERfT e B BE ., M\ 42 B2 1 IV B e i
G AT REE R T 43 A i s R s B R b
A HATE 1 0] 8 e B b e e T R AT
HIG Wb A TEE— 2500 Hriie e i rhor AW
TN 2] Wy URRA: G ZR S, 2 B i N E IR 9 0
b s / JE S v AR B S 0] L 42 S AR HE 2 IR YT I R
B T AR, BB B PR PORE DL 3R
1o AL R e Jed 40 i 5 i 2270 50% (g
HESE) o
x1 BEMIRKZIR

Table 1 Demographic and clinical parameters of patients

I PR B ALE ik LAl (%)
R 42
FEE ()
FREEL (DU BRI EE ) 64(18)
Y 39~87
51
I 19 45
5 23 55
5 \% 100
ECOG PS 0-2 12 100
J A i ged
/N A i 9 18 43
B 15 36
pNE 4 10
HeAib g 11
AR 1
IR 3
B N
AN Y
P BRI 19 45
Ji s BRI 23 55

ECOG PS: Eastern Cooperative Oncology Group performance status.

1.2.2  # 8B LiFARARKE R A

BT AT SE6 FH W T 25 RNA Bgab et BiARdR
AW FAC BRGNS - I8 T N A IR
IR AARZ) 200 ml JEWEERRA; W H TN E
B WAEFART I 200 ml AR 25 J5 AR AR, L ik
T AN R RZR IR RNA BiE5 9% LK — kv
23 SO /R K A SR e A 3.8 % F ik IR 4 1Y)
JC RNA B rh s BAnA il A vk & bR iz 21 5056
2,4 000 g,4°CES 0 10 min, /NODHF FIERES B0
54 000 g,4°CHURE L 10 min, HLE 2/3 () |
HEHE 1 ml/ 03 -80°CIHAT,
1.2.3 A 98 40 BL3% FAm AR WIS B ta B oy B

TCH S T USRI/ 7K 500~800 ml (TRZETEZ
ZHFHIA 10 000 U AFE), 1 500 r/min EL» 10 min,
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T 75 . I/ K RS TS B-tubulin T mRNA Y255 K H5 10 7 25 My AUk () ¢ 2
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Ft bW . 7 ml HHE /NG E 7 ml Ficoll Z
1,2 000 r/min .0 25 min; WHCOHEZE 898
VeV . AR TSN ) S AR A
B ] T E—2F ATP-TCA 4387 M2 RNA filif
1.2.4  ATP-TCA 4k 4} 254k

ATP-TCA 2} 852 45 #% SCHR 18 #4707 faf ik
IR K5 B bR A 2 x10° A~/ FLEEFD T 96
FLEE FE M (Corning-Costar, 32 [H) , [R] A AAS [R] e
2V, 5-FU, R EIEE 2500 (test drug
concentration, TDC) i 2 P £ A2 % 4.6 pg/ml;5-FU
22.5 pg/ml, BREERGRER 6 MR, 43-5124200.00% |
100.00% ,50.00% .25.00% ,12.50% } 6.25% TDC,
RSB 3 A PATAL, [ BF 35 7 PR IR AN T
AT 25 6 B MO AU B 520 ML, B2 1%
12 AL, BEFRMFE 37°C, 5% CO, AT 5
F%6 dJa, BEFLII 100 wl 4B = 96 LA
EKEI A (FF 2 Nune) ; T CellTiter-Glo 7 ;
P A 2 A AL (Berthod Diagnostic Systeme,
PR ) rhisk
1.2.5 MR H 2

25 A 224 T AN A O ER,  ER (%
INH)=[ 1-(Test—MI)/(MO-MI) ]x100%, MA&)24
YIHURFE %L (Index SUM) 4% T 313 231 . Index
SUM=600-Sum(%INH200-6.25) . Index SUM 6005571
5 R PRI %) 4 A 3 BV B /IR B 1 245 W) UK In-
dex SUM 0 &7 411 ifd 56 42 6 1~ BV i R B2 119 25 9
R Tndex SUM {E#E/IN | 4 X622 R 2 1 A Sk
1.2.6  RNA #I& cDNA 4%,

AN/ R K B U ES RNA SO AF .
Bl ml B3 S IMA 3 ml TRIzol 1S, iR E
¥ 15 min; LA 0.8 ml & 4)7, I Z1E V% 5 = IR i
15 min; 12 000 g 4°CEL> 15 min; WHOKAHZE E
WA, A SRR NEE , -20°CHTVERL AL ; 12 000
g 4°CHE > 15 min,75% L BEVEY 2 8 5 15 T
RNA 7K RNA, & i, )% 5% cDNA, il
M RNA $2CR FH TRIzol B (F U8 H3#E47) , B 1
wl FEAZ R A f A b 5 1 J5 B R 4 RNA G sy
cDNA TRAE | B8t 55 SN Heia 70 & B RH EA T
1.2.7 %8R X ZZ PCR

TEVK T real-time PCR S0 % H il R 51
MW , 5xreal-time PCR Buffer (JC Mg**)4 pl,dNTP
Mixture (10 mmol/L)0.5 wl, Mg ¥ (250 mmol/L)
0.4 wl,TaKaRa Ex Taq HS (5 U/pl)0.2 pl, 1x 5|9
R"AEY (B-tubulin I :Hs00964965_ml,B-actin:

Hs99999903_m1;TS:Hs00 426591_ml1)1 pl,cDNA
2 ul, AT 20 wl, W% Real-time PCR:95°CHil
AR 45 5,95°C7AEPE 15 s,60°CiE k/ZEfH 60 s,45
MG, A FER 1 3 AN AL, DAEREUR L RNA
M BAPEXT IR LA Commercial RNA (Clontech) &y FH P
XTHE LA B-actin AN S, #8¢ JR 2450 TR X B K]
Rkt

13 %itzs &

Wilcoxon Signed Ranks Test 4t 1177 FH T b
BOBNER 7K/ WE K e 25 3 e 4 S PR 0k
B 2% 5 ; Mann-Whitney U A5 50 FH T3 BT 25 3%
H TS B-tubulin T3 35 FA 51 25 9 0% 22 (8] 1) ¢
R Gt SPSS18.0, P < 0.05 HZERA LG
RN,

2 & B

2.1 EWM/MK EFHB RNA 69 R

TERF A RR AU SR Y 43 A BEAH 23R
FiF B B-actin AP ESE T M s /M R
TR RNA MUAETE . HF— 22450 TS | B-tubulin Il
EEM AR BRI ES ISRk, SRR B
TAE 1 it AR N e R P A B-actin 1Y
PG ICHOCIE B 3 B AL | FoAbbRAS 435 el 2]
AL B9 Kt 32k 98%(42/43) . B 1.2 s
G3A 42 BIECRIFR AR 25 F 38 AR i TS A
B-tubulin Il mRNA F&RHTEREATHAAE,
2.2 TWK/IEK EF B RNA Fo i 78 20 e
PR KA £ 5

TEIESE T A L] mRNA FEAK B AR i s [
HHRRIE, 2 A R — i R A 0 1
IS G RN 4 M rh SRk ) 25 5 LUIR A T i
AR Js BRI PP iR 5 RINA 119 R B JF R e 4 M )
K FR , TERCAT AOREAS TR TS mRNA 76 3 iR i3k
IR (H i %50. 0.485, DU 4 f B 1] R . 0.581) ey T H:
TE Fi e 200 B 08 23K 7K (R A2 480. 0,192, 9 43 f 8
[ :0.495) (P = 0.02) , i#f—LH#ATWLH 50T, K&
I R ZH TS mRNA 7E0FES B3 (P %K.
0.555, PU43or B ME) FE - 0.592 ) i 98 410 it ( v o %
0.171, PU4r v B aI . 0.453 ) rh ik 1 22 S 56 0 I
Z (P =0.008), B-tubulin M mRNA 3k KFAE
LV (P %K. 0.031, DU A3 BRI FE . 0.064) ThRITEE
i 952 248 L (57 5. 0,020, U445 B E] BE . 0.041) th
LA BEVEZR (P =0.117),
2.3 ATP-TCA
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Figure 1 ~ Comparison of TS mRNA transcripts in paired su-

pernatants and tumor cells samples

B TARASCAR | Kb B 2 v ™ A% TC R B 5 Wi
£ B A B 7K/ 7K V988 440 i 5 4E>50% , ATP-TCA
K45 LAFE 42 BIREIEY7 b A i o il (R =
100%) , 5-FU , ZV5 SEAZBEAEAN [R) 415 b i BUS

it BipiE Ha i BipiE HAab
G 2H  n=17 ; B B 4H :n=20 ; HAth . n=5,
2 B-tubulin Il mRNA 7E =S L1 F o 4 f v 1 255

Figure 2 Comparison of B-tubulin Il mRNA transcripts in

paired supernatants and tumor cells samples

B E I ER W 2,
24 KT EREME BB Y X R

Rl P T L3 TS B-tubulin Il mR-
NA KKK 5-FU 2049 A2 B 25 W) U E 2 (7]

Fz 2 MR/ REREAR i b by 4 R 25 ) B 45 BR (Index SUM )

Table 2 Chemosensitivity of primary tumor cells from malignant effusions

LR 28 (n=42) Jifidi (n=18) B i (n=19) HoAth 198 (n=5)
5—FURMENE 431(290~587) 436(333~586) 431(306~587) 397(290~516)
EqiiE YA 454(206~600) 420(206~566) 504(382~600) 364(206~438)

except for the data of one specimen from post-chemotherapy

KFR, XFRWEFE EZAEMEA (n=17) F1E 5
H (n=19) 47 (1 ] B s B o lm Wi 17 HE
WA T 1T JS WIFR A ZE MR o3 5 AR Z R A
AT B K ARAS ) o 43 B 35 PR 338 5 AR A4
25 UM 22 1] ) G 2R ), SR FH A 24 90 R 4 1D
FEZ L 25 ATP-TCA IR 1 H 3 o by 5 Al
(Index SUM < #J{H) FHEHTLA (Index SUM =4
), I TR Ee i geitorar

B W g R B K B R EES TS mRNA
PRV g AMRRAR ST 5-FU Ak 7 s
X, SHGUAH AR, X 5-FU BUS G B B b TS
FR IR (P = 0.002, & 3) 5 7E Mg 4 vp Ui B
TS mRNA [FRL S 5-FU LT HBUR S5 H LK (P =
0.475), #t—2L400riiE s L3S B-tubulin 1T mR-
NA RIRIKV-5Z VTR BE Y UBOC R R R4
KT UiEE B-tubulin Il mRNA S RiAEZIHER
s 25 AR e A R (R SR A S T2 (il
FEdL P =0.092, BIAMEAH P= 0.778,181 4),

R IR v S

Xt BRI/ (2, EA I PR R

UESE T 30 Ao 8 AP R LU B A% R EGFR 3 R %€
AEHLTN EGFR 1 2 FR P B0 1 591724 Shi-
nozaki 55 1O & B, AWM SR KR BE P A E
MBS R BRAFV60OE 2575 5 5 # %41 BRAF
5T R K U B AR Hh 43 T LR A ) B RS
DAy S0 B IE 3 S R SE AR IR Y B8 T
it

G RR 7K /I 7K SR 2 S IR 1 LI IR
T, HA R PR UGS AN R, AR gad I B 5L
WMok, Al ST BURIE K H S RNA Y
PO H WL, W5 S5 RUESETE S RNA 77
FETBME R /8 s B, I ELRH DG SE R A H %
R R TR P AFAE R B RNA g, SR 14 A
TUF R RGP T B RNA 38R e AR e
FasE Pk, T M/ e 2 B AR T A | R PR, 9 L
e B RNA SO 7 AR AR A/, 3 7m DUE 2
RNA g FEA 119 53 A 2 A T 7 S0 A s FR T 1)
WG A& IZ TS,

HE— 0 HB AR L ) mRNA 78 S i i 7K I
T I 9RE 4 ) RAR 2 TS mRNA TEIF =5 -
T8 I R IR KT i AR MR A v ) KO- T
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Zos, = 2 ons) E Btubulin 1 55 26K K25 OB O R | R0

0.1 0.001 JE R KL T 7 B-tubulin MTmRNA H&iAH £

S-FU i S—FU 64 S-FU B 5-FU $H0
A: BB B Ml A
B3 CEAEREOK B3P EES TS mRNA KA1 5-FU 24
WU R
Figure 3 Association between the levels of TS mRNA transcripts
in the supernatants of malignant effusions andthe

sensitivity of primary tumor cell to 5-flurouracil(5-FU)

A B
) 0.204 1 0.12
oS P=0092 |Ko.10] P=0.778
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= 5002
2 0.001 2 0.00
":7'1 @ . )\\\,\’ “.E "5 X0
@ vo‘i\éf@"& //@?ﬁ@ a ./,@@ ey
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A: BB B AL,
K4 SEMEEK EFEPEEE B-tubulin I mRNA Fik/KFE5
EALEY 7 3 GRYEILPREN
Figure 4  Association between the levels of B-tubulin Il mRNA
transcripts in the supernatants of malignant effusions

and the sensitivity of primary tumor cell to docetaxel

B-tubulin I 1% 2328 7K A L 38 FIEC XS 7 i Jed 4 g
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M2 RS TS mRNA R IR | kK3 R
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G —5, VBN 5-FU 252542 1Y e b il
Z— TS Fik/AK V5 5-FU 7R 6 R — 2 36
T, AD2EE KRB, IR ZUR TS FGAEH 5-FU 2
GPAITIT ALY, AT R B, B W R
K g RS TS mRNA 23k 7K - 5 e 4 i 4
AR 5-FU BALTT BUBPERRDG , ST AR L, %
5-FU HUS 3 EI T TS F63k 7K AR ; SR 1T 76 it
FEdih, RS R R EPEME A S22 L,
IR X 2 T S hi@ a4l B E M L, B i
JeA 2E ME I Y 7K TR RS TS mRNA 357K 35
T FC T A A9 4 L (P = 0.008, & 1), At B fig
Bt 5 5-FU 250U O &R o FARLENMTTA
Tt KA

B-tubulin L1 /EH] T30 2 1 25 W) 197 5K

PO S AZ B 2 Wy i i (18] 4) BA R A
Giit2FmE X, Mariani 55 % B, B-tubulin MRS AT
POR 7 €285 G 17/ S 2 W (W= £ YL o d ER T VA i
JH4E X2 B-tubulin 323k 8 FUR MR 12 287k
15 o KRS R 2 — X YER KRR —F
PRI IR A A IR R . RN SRR
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B-tubulin MR [FIESHAMPKZE AN B-tubulin #4575
B4 S A DGR 11 (MAPs ) Y45 A 25t nT RESZ i)
SNSRI U™

L5 FRTIR AW ) S B T R K i
2 RNA 4BOTY 38 B, YRR T
P g A A M R K 3 S B 3E R TS | B-tubulin
I mRNA Fik/K V-5 5-FU, 205 LR 25 UK
PERY IR o B TRV IR 28 B e SEm MAAIR YT
LR O IR AR AR (838 DR SR LA M / 0 s 2 3 AH
Xof 15 B TC R e wY A M Xk ol P AR s R v i
SR EY RIS AR — 2P TRA
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