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The Expression of High Mobility Group | (Y)
Proteins in Human Breast Cancer

Jin-Woo Ryu, M.D.

Purpose: The precise mechanisms of tumorigenesis of
breast cancer remains unknown in spite of major efforts.
Recent studies have shown that High Mobility Group | (Y)
Proteins [HMGI(Y)] have an important role in the regulation
of chromatin structure and function, and that HMGI(Y) pro-
tein expression is generally correlated with a malignant pheno-
type. This study was undertaken to define the relationship
of the HMGI(Y) protein expression between malignant breast
tissue and non-malignant breast tissue in human, and clinico-
pathologic findings were reviewed for this purpose.
Methods: Using Reverse Transcription-Polymerase Chain
Reaction (RT-PCR) for HMGI(Y) with A-actin, this study de-
monstrated the expression of HMGI(Y). The p53, ER, and
PR. were defined by immunohistochemical staining.
Results: The HMGI(Y) expression was increased in the ma-
lignant tissue (90%), than in benign (76.9%) or normal (65%)
tissue (p=0.031). As for the invasive ductal cancers, there
was no difference between the HMGI(Y) expression and his-
topathologic parameters.

Conclusion: These results suggest that the HMGI(Y) ex-
pression may be of litfle pathogenetic prognostic importance
in human breast cancer. (J Korean Surg Soc 2001;60:136-
140)
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A5o] AR 2} §AA SFEolAe] BAAE

o QT8 Bt AHORE FohiAlel e Hete
AR ek Thedl, Al A TR Hih
3l 39 slitel sl W gl High Mobility Group 1
(HMGI) gH A o) 3t ol 77} we AAS T3 9}l (3)
HMGI e AEAE 2E Wl sEAS o
chl A 2 2] Adenine/Thymine (A/T)o] FH-3F DNAS] A+
(minor groove)ol] 743 A 3}H & 7}A 2 glon, o] H9d
Solfow Aitsto] Al F2sh 7o 240 ol
glt}.(4,5) HMGIA] gzl HMGI, HMGY <2} HMGI-C2]
Al Z5e s g FA =] glout, HMGRH 9] 19} Y
= od Al 6p21ol] 9X3}= HMGI(Y)E oA Sz
AfAg e 2 Qldk(alternative splicing) ©]% & o] (6)
SARF Aol 75Hoz oy 272 A AlA(Trans-
criptional factors)E-3} Zg}tslo] AAHA %%]'zﬂi(enhan-
ceosomers) o] o, HAEGAE FHsl= %‘u"ﬂ‘ﬂ
2 sol, BRe AT fA4E A4S
44 Qhrh(7) HMGI(Y) shid 2 =48
W Qi 2A4¢ ol g3 Aol A4 AL
= o] 57 kAL o} w|ekdl W& Eﬁ’l uhd, 'E.‘
del ot B vlReh AEolA L 2Y 2
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(1) RNA 22|3}A: ULTRASPEC™ RNA Isolation Sys-
tem (Biotecx Lab, Inc. USA)S A}£-8}o] Total RNAE &19)
oh. —80°Coll 4 MF = H 4] o 50 mgg A 2ol
Homogenate 1 ml (Ultraspec™ RNA 1 ml per 10~100 mg
tissue) 7} ¥ 0.2 ml chloroform A7} & YA Ha|sl9
th 94 Bl & A=alS ok 80% AE 3 ¥ Eeko
isopropanol & 7}sl9dth 2 42 LML 4°Col|A] <F 105
A= A5 oluff RNA A& 2 5 Ak A4 &l
& A= g v]g|il RNA HAAES 75% ethanol 1 ml ¥
o] AMstelch. 2 =kl ¥ DEPC A 2l% 3% SRl &
oA A8},

(2) RT-PCR (Reverse transcription and polymerase chain
reaction): HMG-1(Y) ka2 o] RT-PCRel] A& oligo-
primer2] 7] A dE exon 72| sense; 5’-CAAAAACAA-
GGGTGCCAAGACC-3’, exon 82| antisense; 5’-AGCCTTG-
TCCAGGAGGGCATG-3’0|gl 2™ fS-actin®] sense; 5’-CAC
TGT GTT GGC GTA CAG GT-3’ antisense; 5’-TCA TCA
CCA TTG GCA ATG AG-3°'¢9ir}. RT-PCRQ| FHZE&43-&
30 12 3l e 10xbuffer 3 xl, 2 mM/ pl ANTPs 1.5 g,
100 mM DTT 1.0xl, 40 units RNase inhibitor 0.3 xl, 10
units AMV 0.3 g1, 5 units/ #1 Taq polymerase 0.15 xl, Total
RNA 3.0xl, 10 pmol/ 1 sense primer 1.5 xl, 10 pmol/ xl
antisense primer 1.5 zl, DEPC X g|® &/ 17.75ulE &

gheldl. o] &=3ES PCR ZE7|(Perkin Elmer 9600,
USA)E o] &3lo] HMG-I(Y) 2kl o] 75 42°CollA] 60
B-7F reverse transcriptionA]Z] ¥ 95°C 35-7F 1 cycle A3}
& 94°C 1%-(denaturation §+A]), 56°C 1.5%-(annealing T+A|),
72°C 28 7}H(extension §HA]) 33 cycle HF-&A]7l & 72°C 5%
ZF 1 cycle WA A} ZZ5 AHELS 2% agarose gelol| A]
100 Volts2 A 7] 9% & ethidium bromide2 A % 2}
)4 FzsjolAl AL Aot

Q) HMAXZFEEE HAR Zawgld agsla ek
Eolg 24 e ol Sebo] WAstzy A4S Aubdel
Streptavidine-Biotin 7] o2 AJg¥sldct. € A=
p53 (BP53.12, monoclonal antibody, Zymed, San Francisco,
USA), Estrogen receptor (ER, 1 : 50, monoclonal antibody,
Immunotech, Marseille Cedex, France), Progesterone receptor
(PR, 1 : 50, polyclonal antibody, Dakopatts)E AF-&3}9it}.
=4 iz Fogs 9 FAHA AeAdFE ol &3t
o 3H43}aL, ps3, ER, PR 3A9] A2 FF AE &
o] He3t ZH4 Fglo] Holw A, Fok M| 10% o]
oflA P2 wE HHoE FAst

@) SHEM: SAEAL SAS BA ZE2aS o] &3t
Chi-square®} Fisher’s exact 743 ¢ & 3}¢ich.
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1) RT-PCRE 0|23 HMGI(Y) &3

HMG- I(Y) Fal ol gk A zrto et L?-
o, @aoﬂ }% FHkQk A|EF MDA-MB-231, MCF-7,
HS 578T EFollA] & A& Hglom(Fig. 1), HMGI(Y)
off th3t W& glE DNA AEA7IAEEA7E o] &3l
glolsldth(data not shown). A2l AGFE o] &3k 24
iz Bl A =24, A Tk T 2F el itk 414
bpe] W&l W krh(Fig. 2)
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Fig. 1. HGMI(Y) expression in breast cancer cell lines. Negative
control (without ¢cDNA, lane 1), MCF-7 (lane 2), MDA-
MB-231 (lane 3), HS 578T (lane 4). Actin was used as
an internal control for RNA extraction in the sample
(bottom).

<154 bp

Fig. 2. HMGI(Y) expression in human breast tissues. Positive con-
trol, MCF-7 (lane 1), negative control (lane 2), normal
tissue (lane 3 and 4), benign tumor (lane 5, 6), ductal
carcinoma in situ (lane 7), and invasive cancer tissues (lane
8, 9 and 10). Actin expression for internal control (bottom).

3) DY wetetol AMH, Halsty oRxSa
HMGI(Y) &3

8P4 el 60dlle] i FFo A7 & 2784167
cmo|) o™, 33d|(55%)7F 2 cm o]& ol WY& 27]
Suketo] bk vk om (334, 55%), 47] A= Yk
8P4 4 Aol A ps3, ER, PR FAES 47
46.7%, 60%, 56.7%°]) o, HMGI(Y) §4x =& 3}
FHAS Ak A, W o AR5 FUd

Table 1. The HMGI(Y) expression and histopathologic type of
breast tissues

No. of negative No. of positive Statistical

specimen specimen  significance

Histologic type

Normal 7 13 p=0.031

Benign lesion 3 10

Invasive ductal cancer 5 45

- Grade 1 0 5 NS

- Grade 2 4 25

- Grade 3 1 15
Invasive lobular cancer 0 2 NS
Medullary cancer 1 2
Mucinous cancer 2 2
Metaplastic cancer 0 1
DCIS 1 3

DCIS = ductal carcinoma in situ; NS = no signification; No =
number.

Table 2. The HMGI(Y) expression and clinicopathologic progno-
sitic parameters in invasive breast cancer (n=60)

No. of posivtive No. of negative Statistical

specimen specimen  significance
Tumor size
<2 cm 3 24 NS
>2 c¢m 3 30
LN metastasis
Negative 3 31 NS
Positive 3 23
Stage
I 0 14 NS
I 5 28
I 1 12
Mitosis/10 HPF
<10 3 32 NS
10~20 1 16
>20 2 6
ER
Negative 4 20 NS
Positive 2 34
PR
Negative 4 22 NS
Positive 2 32
p53
Negative 3 29 NS
Positive 3 25

LN = axillary lymph node; HPF = high power field; ER = estrogen
receptor; PR = progesterone receptor; No = number; NS = no
signification.
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Factor)Z th¥i%| 31 Qlv}.(13) HMG whudZ 9] o} 3} (Subfa-
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Ao] glow, A4 HMGI(Y)= 448 A/T7) $5-3k
A7I GRS ol Adtste] FAA AAE AT
TNF- 3, B-interferon -59] ol#] §-AA| 22 A (promotor
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