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Expression of High mobility group protein (HMG)I(Y), architectural transcription factor
is elevated in a lot of cancer and highly proliferating cells such as fibroblast and smooth
muscle cells. HMGI(Y) has been implicated in the control of cell proliferation and gene
expression. Here we observed the expression of HMGI(Y) in proliferating Human
Umbilical Vein Endothelial Cells (HUVEC). When basic Fibroblast Growth Factor
(bFGF), a well-known angiogenic factor, induced cell proliferation, HMG I(Y) mRNA
was increased by RT-PCR. To investigate role of HMGI(Y) in cell proliferation, we used
distamycin A, natural antibiotics which is also known as competitor of HMGI(Y). In MTT
assay, bFGF induced proliferation of HUVECs but distamycin A with bFGF decreased
cell proliferation. Moreover, distamycin A blocked bFGF-induced angiogenesis in vivo
mouse matrigel plug assay and chorioallantoic membrane (CAM) assay. Taken together,
we suggest that HMGI(Y) plays an important role in bFGF-induced angiogenesis
especially through controlling of cell proliferation.
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1) SZHHTIMZS| HHSF T Al

F AW A|Z 2] Human umbilical vein endothe-
lial cell (HUVEC) umbilical cordol]l4] H2ls}%
a1, 03% Aetele] IR AE ek FekiIol
4l 20% fetal bovine serum (FBS) (Life Techno-
logies, USA), 3 ng/ml bFGF, 100 ug/ml heparin,
100 units/ml penicillin, and 100 ug/ml streptomycin
o] 47}l Medium 199 (M199) v A]ollA] w3 ul]

ksl MELE 37°C, 3} 52 SAHE 5%
CO, vieF7] ol Al wloka}] 3L, passage 3~82] A|E
£ Ao A-83}r}t. Basic fibroblast growth
factor (bFGF, 50 ng/ml) *]g] A], HUVECZ ©|&]
10% o] S0l M199 A Z 4417+ F<F
A7 ok, 12417F E<F bFGFE A &l sl3ict.
t]2~Ehulo] Al ollo](Sigma, USA)E 96% ol €20l
5 mg/mlE Fo] A-&s3ich

2) RT-PCR

bFGFE *] 2|3 HUVECoI|4] TRI reagent (Mol-
ecular Research Center, USA)S Al-&3lo] A
RNAZ 2239t JAAHSS RNA 5 ugoll
3l M-MLV reverse transcriptase (Promega, USA)
£ ol&all 42°CollA] 524, 70°CellA] 157 AAI
st AL, A A 1 oulell izl ofeel 2 =
712 2 HMGI(Y)ll H3ll PCR 331t} &, HMGI(Y)
c¢DNAS] 3~2418] 3 540~560 nucleotideol] 3l
3l+= 5°-GAGTGAGTCGAGCTCGAAGTC-3’3} 5°-
GGAGGGCATGTGTGTATGCGT-3'E Zilo|H&E
s} 25 cycles (30 sec at 94°C, 2 min at 55°C and
2 min at 72°C)¢] PCRS 33l ch'” Glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH)E in-
ternal control® AF£3}91 3L, PCR AH&2 1% aga-
rose gelollA Z17]edF3lo] EBrZ F4 H, UV
sholl A s}gich

3) MTT assay

MTT (3-(4,5-dimethylthiazol-2-y1)2,5-diphenyl te-
trazolium bromide) assay® &Iz A|E
< ZAEe. SPFUIFAEE 96-well culture
plateol] 4x10°707} B 2% A o] s FE<l kA 3}t
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4) In vivo mouse Matrigel plug assay”)

Matrigel 500 ulell heparin (15 unit/ml)< 412 5
iceoll 4 bFGF (100 ng/ml) ¥+5 28 t]Elujo]
A1(100 ug)d} o2 W3, C57BL/6] F ol I3}
FASATE Matrigel S AR 594, & 2]
YA A A Matrigel plugs 7ol AZlS A, 4
F= 3.7% formaldehyde/phosphate-buffered saline
PBS)ollA A A7l thS, hematoxylin?} eosin
2 d4stieh. Plug Well A7 dak3 A &3te)
7] $18l Drabkin reagent kit 525 (Sigma, USA)ZE
slEFaere 24l

5) CAM assayls)

TR TYshe] 45417 F3F 18°Coll Folr
k3, 90% FE7F FAEE 37°C wigr]ell Yol
o] & 0¥ &2 ko] wiekaladct. 39wzt =W Al
ghe] ZREol FHE ol FAVIE dEHlE 2
ml Fobd H, Al F7IFHYUMY e HS
70% FAZE £53 F w|2E o] &3te] AF 3

A wHEAT F71EH Y of

3 o2 A7 F FelHe]=
2 THs Wokth o] RS AlG vkl A 714
42 w7} =" thermanox coverslipell t]2=E}mjo] Al
odlo] & EZ3}a o] & 40% FF TRtk v} wpE
S 490whe] felelol =g ol %,

A Z9] embryo CAM 9ol £

I oA fEldle]| 22 s gtk o] & uiek
Z1ollA 39 59F ulekAlZl F 10% fat emulsion
(Intralipose, F4AHS CAMT} <FEol] F9]3}o]
3] 3131 v] 7 (magnificationx8) & & HIA A o A
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Fig. 1. Induction of HMGI(Y) expression on the endo-
thelial cells by bFGF.
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Fig. 2. Effect of HMGI(Y) on the proliferation of endo-
thelial cells. Control; 0.1% ethanol in media, 1; Dista-
mycin A 1 uM, 2; Distamycin A 5 uM, 3; Distamycin A
10 uM, 4; bFGF 10 ng/ml, 5; bFGF 10 ng/ml+Dista-
mycin A 1 uM, 6; bFGF 10 ng/ml+Distamycin A 5 uM,
7; bFGF 10 ng/ml+Distamycin (mean*SE).
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Fig. 3. Anti-angiogenic activity of distamycin A in in vivo mouse Matrigel plug assay. After distamycin A was
subcutaneously injected to mouse with Matrigel (n=7), Matrigel was stained. (A) There is little vessel in control. (B)
When bFGF was treated, bFGF-induced angiogenesis is occurred. (C) Distamycin A inhibited bFGF-induced angiogenesis.

(D) Quantitative anaylysis of Hb content is shown.

trigel plug assayS G838} thn=7). Matrigel plug
Wel Wahe A2 98] slulEA D ol 24
o2 JAste] duAstellA] sl g, AA
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Fig. 4. Anti-angiogenic activity of distamycin A on CAM assay. Anti-angiogenic activity of distamycin A was evaluated
by CAM assay. (A) control (only containing ethanol) CAM shows normal angiogenesis. (B) Angiogenesis was completely
blocked by RA (1 ug/egg) treatment. (C) Distamycin A (50 ug/egg) treated CAMs significantly decreased the
angiogenesis. (D) Anti-angiogenic activity of distamycin A was represented by statistic comparison and S.E.M was
calculated for independent experiments. *(P<0.05 compared to control) RA; retinoic acid, D; distamycin A.
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& K ch(Fig. 4).
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