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Summary

Many cancer cells are able to migrate to other organs then to cause malignant tumors in these organs were
called invasion and metastasis. A group of matrix metalloproteinases (MMPs) have been implicated as
possible mediates of invasion and metastasis in some cancers. MMPs are synthesized a e-enzyme and are
secreted into the extracellular matrix or inserted into the plasma memberane on pro-enzyme upon the
proteolytic remoral of prepeptide. It iswell documented that MM Ps and tissue inhibitors of metalloproteinases
(TIMPs) regulate proteolysis of the extracellular matrix and other extracellular proteins, including growth
factors and their receptors. However, the aberrant expression of these genes (MMPs and TIMPs) is common
in most cancers. Lung cancer is one of mgjor death for man and women in Taiwan. There is no available
information to address these genes expression and effects in lung normal and cancer tissues from Chinese
population in Taiwan. Our objective of this proposal is to investigate MMPs, TIMPs and both associaten
genes with proteins were constitutely expressed in lung normal and cancer tissues. We also use curcumin for
selecting agent to examine the effects of curcumin on MMPs and TIMPs in in vitro and in vivo. It is well
known those that could be up-regulated by a number of agents known to effect MMP and TIMP expression in
other cell systems. Therefore, we will profile the RNA and proteins levels of MMP and TIMP in lung
normal and cancer tissues using quantitative PCR, Western blotting and flow cytometry, with the aim of
identifying novel expression patterns, potential bi-directional relationship and effects of curcumin on RNA
and protein levels that enhance lung tumor aggressiveness and metastasis.
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Name | Primer Primer |Amplicon Sequence
length (bp) | length
(bp)
MMP1 | Forward 24 121 |GAGGAAATCTTGCTCATGCTTTTC
Reverse 19 TGAGCCGCAACACGATGTA
MMP2 | Forward 20 102 |TGCGGTTTTCTCGAATCCAT
Reverse 21 GGAGTCCGTCCTTACCGTCAA
MMP3 | Forward 19 151 |GACTCGGTTCCGCCTGTCT
Reverse 24 AAAGGACAAAGCAGGATCACAGTT
MMP7 | Forward 23 151 |CCAAATAGCCCAAAATGGACTTC
Reverse 22 CTTTGCCCCACATGTTTAAAGC
MMP8 | Forward 20 101 |GCCATCCCTTCCAACTGGTA
Reverse 22 CATAGCCACTCAGAGCCCAGTA
MMP9 | Forward 21 130 |AGACCTGGGCAGATTCCAAAC
Reverse 15 GAAGGCGCGGGCAAA
MMP10| Forward 22 121 |TTGGTCACTTCAGCTCCTTTCC
Reverse 22 GCTTTCTCAATGGCAGAATCAA
MMP11| Forward 18 152 |CCCGCAACCGACAGAAGA
Reverse 21 CGTCACATCGCTCCATACCTT
MMP12| Forward 22 141 |GCCTCTCTGCTGATGACATACG
Reverse 21 TTCCCACGGTAGTGACAGCAT
MMP13| Forward 20 131 |CACGATGGCATTGCTGACAT
Reverse 22 TGGGCATCTCCTCCATAATTTG
MMP14| Forward 19 130 |[TCAAGGAGCGCTGGTTCTG
Reverse 23 AATTTGCCATCCTTCCTCTCGTA
MMP15| Forward 18 101 |TGGTCTGCCCGGTGACAT
Reverse 20 CCAGGTTCGCTTCTCGAAAG
MMP16| Forward 20 101 |[TTCGTCGAAAGCGATATGCA
Reverse 25 AGTCTCAGGGTCTCCTACTTTTGGA
MMP17| Forward 21 101 |GTGGCTAAGCAGGTTCGGTTA
Reverse 20 ACTGCTGCATGGCTGTGATG
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MMP19| Forward 23 101 |AAGTTCCCCTGTTCAAGGCATAC
Reverse 22 GAATGCCCATCACTGTCCCTTA
Name| Primer Primer |Amplicon Sequence
length | Length
(bp) (bp)
MMP| Forward 21 123 |CCATCCATCCCTGACCTCTGT
20
Reverse 20 TCCTGTCCGCAAGTGAACCT
MMP | Forward 22 121 |ACTTTGACGACGACGAGCACTT
21
Reverse 21 GATCCCGTCCTGTAGGTGTGA
MMP | Forward 19 151 |AGGGCAGGAACGTGACCTT
23
Reverse 16 ACGGCGTTGGCGATGA
MMP | Forward 21 106 |ACCGGTGTGTTGGATCAGACA
24
Reverse 20 GGGCATAGCGCTTGTTTCTC
MMP| Forward 22 119 |CTGACATGGAGGGTACGTTCCT
25
Reverse 22 TCATGAAATGTGAGGCCTGACT
MMP| Forward 20 101 |[TGGAGCAATGTGACCCCTTT
26
Reverse 20 AAGGGCCAACCATCTTCATG
MMP| Forward 22 101 |AAATAGATGCAGCCGTCTGTGA
27
Reverse 21 TTTGTCCATGGTTTGGGTCAT
MMP | Forward 22 121 |CCAAAATGAGGCGTAAGAAACG
28
Reverse 15 ACGGCGCCCCGAACT
TIMP| Forward 20 88 |[TGTTGGCTGTGAGGAATGCA
1
Reverse 20 CTGGTCCGTCCACAAGCAAT
TIMP| Forward 17 101 |ACCCGCAACAGGCGTTT
2
Reverse 24 GATAGGGTTGCCATAAATGTCGTT
TIMP| Forward 20 126 |CCCCATGTGCAGTACATCCA
3
Reverse 20 GCACAGCCCCGTGTACATCT
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TIMP| Forward 21 101 |TCTGAACTGTGGCTGCCAAAT

Reverse 20 GCTTTCGTTCCAACAGCCAG
NF-k B Primer
Forward: GATGAATATGTGTGTATCCG
Reverse: TTTGTTGTGCTTGAGAACC
I-k B Primer
Forward: CATGTTTCACACACACAATCAGC
Reverse: GGAGTAGGAGACTTTCACAAGTGG

FI# RS dmre IR A SE R e 2 39 B eD 5
F % 0 3 R 2O B PO SR T A S R b
o2 o 1* A kR 2 . . . .
KHEES S o M-lmPE YT B 1S Z 0 A (L

RS
35
N
"
%
fmf

2_ (prz el

Zoheor HpRgARY CTR TR EAIY R R 2 e 2

>/

- (

Y RS SR T IR =

)% CTE A

TR

T BLEE B 2_A K R dn e 2 N N K~ K

5 il Ve B & X f;ﬁ_ﬁg’u;)x w2 R kR

PR e S BB AR BT R TN 17
U 7
) B fRme o MR RIDF (5 0ok 1 & YRR T

WORUR R e dd TORR o fI7 %

% R E2ZTE )

o

e i (
K S (oo G e
BF A P TR MR F k2 21 fesprd b
B R4 P T E TE ( 5

ESRRRGE kR g) . . K> K2R

12



SES FOR AT 309 e B A o A5 e ) - i (=
ELEER)RAARS K- BIAAS S F - Bifrdle &S U THhZ A

& - - ( e CERT B &S Jé
FR R - DR Hi¥F- % F= 3 BY o B REEE Bl 2 3R
B R LR RS T PER RGBT GRS PP RGBS LG AR R &
22 ST B Y Frd] R SlA W i hnie e i 2 Hag A Frdlde g 4
T 2 R LU F:4 Rt E R oRIRLE Rk o PR SRl IR i Fend
o b AT e
B3P HRE

BNPFTFROLERFE AL AFHT G Y FBGD R A RS e
Kl :}\w«}ﬁ Fad sk ke kg kT RS Fv > 1% 6 2 BLE 2
SR FIS Ty e Pl A S d - BF R ¢ rE T[a;:]}% X BT’?:[%}_E'_,?%% ”gb”ﬁ § IR e Lo -
Zerg o HBEAFHA G AR E A B ey kIR B EEA L I R
% PR RIS DY) RS RE PR ee Al
2 Fov AT E S ELEZRRIER T 5 IEF RR A e AR HE K
WAcEe > PR T &G B AFZIRF FRPE AN T A Koo [ i 5
%4 B RV B ko~ Kk R RACRIT At AR B E S I
RS ' e i ® He iR RSN B g e R
ho @)= BT - RGN 2 ATV AT P R R R e

A Rk IR M A R i LA i e

o ﬂﬁvﬁif_’ﬁifgp’”iA Rl

13



Sample 1 2 3 4 5 6

MMP3

Curcumin C 005 05 5 25 5 (M M)

T — <“— MMP3
curcumin A549 MMP3
Curcumin  C 0.5 5 25 5 (M)
< K
curcumin A549 K 2 4 B
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Name | Primer Primer Amplicon Sequence
length (bp) | length (bp)
MMP1 | Forward 24 121 GAGGAAATCTTGCTCATGCTTTTC
Reverse 19 TGAGCCGCAACACGATGTA
MMP2 | Forward 20 102 TGCGGTTTTCTCGAATCCAT
Reverse 21 GGAGTCCGTCCTTACCGTCAA
MMP3 | Forward 19 151 GACTCGGTTCCGCCTGTCT
Reverse 24 AAAGGACAAAGCAGGATCACAGTT
MMP7 | Forward 23 151 CCAAATAGCCCAAAATGGACTTC
Reverse 22 CTTTGCCCCACATGTTTAAAGC
MMP8 | Forward 20 101 GCCATCCCTTCCAACTGGTA
Reverse 22 CATAGCCACTCAGAGCCCAGTA
MMP9 | Forward 21 130 AGACCTGGGCAGATTCCAAAC
Reverse 15 GAAGGCGCGGGCAAA
MMP10| Forward 22 121 TTGGTCACTTCAGCTCCTTTCC
Reverse 22 GCTTTCTCAATGGCAGAATCAA
MMP11| Forward 18 152 CCCGCAACCGACAGAAGA
Reverse 21 CGTCACATCGCTCCATACCTT
MMP12| Forward 22 141 GCCTCTCTGCTGATGACATACG
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Reverse 21 TTCCCACGGTAGTGACAGCAT
MMP13| Forward 20 131 CACGATGGCATTGCTGACAT
Reverse 22 TGGGCATCTCCTCCATAATTTG
MMP14| Forward 19 130 TCAAGGAGCGCTGGTTCTG
Reverse 23 AATTTGCCATCCTTCCTCTCGTA
MMP15| Forward 18 101 TGGTCTGCCCGGTGACAT
Reverse 20 CCAGGTTCGCTTCTCGAAAG
MMP16| Forward 20 101 TTCGTCGAAAGCGATATGCA
Reverse 25 AGTCTCAGGGTCTCCTACTTTTGGA
MMP17| Forward 21 101 GTGGCTAAGCAGGTTCGGTTA
Reverse 20 ACTGCTGCATGGCTGTGATG
MMP19| Forward 23 101 AAGTTCCCCTGTTCAAGGCATAC
Reverse 22 GAATGCCCATCACTGTCCCTTA
Name| Primer |Primerlength| Amplicon Sequence
(bp)  |Length (bp)
MMP| Forward 21 123 CCATCCATCCCTGACCTCTGT
20
Reverse 20 TCCTGTCCGCAAGTGAACCT
MMP| Forward 22 121 ACTTTGACGACGACGAGCACTT
21
Reverse 21 GATCCCGTCCTGTAGGTGTGA
MMP | Forward 19 151 AGGGCAGGAACGTGACCTT
23
Reverse 16 ACGGCGTTGGCGATGA
MMP | Forward 21 106 ACCGGTGTGTTGGATCAGACA
24
Reverse 20 GGGCATAGCGCTTGTTTCTC
MMP | Forward 22 119 CTGACATGGAGGGTACGTTCCT
25
Reverse 22 TCATGAAATGTGAGGCCTGACT
MMP| Forward 20 101 TGGAGCAATGTGACCCCTTT
26
Reverse 20 AAGGGCCAACCATCTTCATG
MMP| Forward 22 101 AAATAGATGCAGCCGTCTGTGA
27
Reverse 21 TTTGTCCATGGTTTGGGTCAT
MMP| Forward 22 121 CCAAAATGAGGCGTAAGAAACG
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28
Reverse 15 ACGGCGCCCCGAACT
TIMP| Forward 20 88 TGTTGGCTGTGAGGAATGCA
1
Reverse 20 CTGGTCCGTCCACAAGCAAT
TIMP| Forward 17 101 ACCCGCAACAGGCGTTT
2
Reverse 24 GATAGGGTTGCCATAAATGTCGTT
TIMP| Forward 20 126 CCCCATGTGCAGTACATCCA
3
Reverse 20 GCACAGCCCCGTGTACATCT
TIMP| Forward 21 101 TCTGAACTGTGGCTGCCAAAT
4
Reverse 20 GCTTTCGTTCCAACAGCCAG
NF-k B Primer
Forward: GATGAATATGTGTGTATCCG
Reverse: TTTGTTGTGCTTGAGAACC
I-k B Primer
Forward: CATGTTTCACACACACAATCAGC
Reverse: GGAGTAGGAGACTTTCACAAGTGG
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Primary Results

Fig. 1A
PCR
Sample no

1 2 3 45 6 7 8 9 10 11 12 13 14

1B
Sample no
1 2 3 4 5 6 7 8 9 10 1
MMP-3
B -actin
1C
MMP-9

B -actin
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Fig. 2A

Representative sequences of MMP-2 from 1 sample
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2B

Representative sequences of MMP-7 from 2 samples

#1

TATAT T TG AT TG GC TATRAR A6 TCTAG GAA CMAAT TG GACT TEGAARTAT TRACTGACKT TCTTOUCAL CAGATCCGAGE TETTCCC T TTEAGAAC CTTAK
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2C
Representative sequences of MMP-7 from 2 samples
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2D

Representative sequences of MMP-9 from 2 samples
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