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Microsatellite ~ Alterations of Plasma DNA in Non Small Cell Lung

Cancer
Kyu-Sik Kim, MD.", Eun-Jung Kim, MD? Soo-Ock Kim, MD2, In-Jae Oh, MD2, Chang-Mn Park, MD2,
Ju-Yeon Jeong, MD.", Yu-l Kim, M.D? Sung-Chul Lim, MD2 Jong-Tae Park’, Young-Chul Kim, MD."?

Lung and Esophageal Cancer Clinic, Chormarp National University Hwasun Hospital' Department of Pulmonology and Critical Care
Mediciné Department of Forensic Medicine’, Chonnam National University Medical School, South Korea

Microsatellites are short tandem repeated nucleotide sequences that are present throughout the human genome.
Variations in the repeat number or a loss of heterozygosity around the microsatellites have been termed a microsatellite
alteration (MA). A MA reflects the genetic instability caused by an impairment in the DNA mismatch repair system
and is suggested to be a novel tumorigenic mechanism. A number of studies have reported that MA in the DNA
extracted from the plasma occurs at varying frequencies among patients with a non—-small cell lung carcinoma (NSCLC).

The genomic DNA from 9 subjects with a non-small cell lung cancer (squamous cell cancer 6, adenocarcinoma
2, non—small cell lung cancerl) and 9 age matched non—cancer control subjects (AMC: tuberculosis 3, other inflammatory
lung disease 6) and 12 normal control subjects (NC) were extracted from the peripheral blood leukocytes and plasma.
Three microsatellite loci were amplified with the primers targeting the Gene Bank sequence D21S1245, D3S1300,
and D3S1234. MA in the form of an allelic loss or a band shift was examined with 6% polyacrylamide gel
electrophoresis and silver staining.

None ((¥12) of the NC subjects less than 40 years of age showed a MA in any of the three markers, while
88.9%(8/9) of the AMC above 40 showed a MA in at least one of the three markers (p<0.05). Sixty percent(6/10)
of the control subjects with a smoking history showed a MA in one of the three markers, while 9.1%(1/11) of the
control subjects without smoking history showed a MA (p<0.05). However, not only did 66.7946/9) of lung cancer
patients show a MA in at least one of the three markers but so did 88.9%(&21) of the AMC patients (p>0.05).

In conclusion, a MA in the D21S1245, D3S1300, and D3S1234 loci using DNA extracted from the plasma was
detected in 66.7% of lung cancer while no MA was found in the young non-smoking control subjects. However, many
of the non—cancer control subjects (aged smokers) also showed a MA, which compromised the specificity of the MA
analysis as a screening test. Therefore, a further study with a larger sample size will be needed.

(Tuberc Respir Dis 2006: 58 352-358)

Key words : Non-Small Cell Lung cancer, Microsatellite Alteration, Plasma DNA
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B eheloll Ad B Akglo] Y 494l
< DNAS| FA| BgolA 11840 m MAE = 7]
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A= vl St iz PO RFY Ao 59| sl
Aol A3 o] &skir #H ek 98 (squamous cell
carcinoma 63|, adenocarcinoma 2#], non-small cell
lung cancer 13)9] A7 1t 6344 = 106(:ETH
ZHE B o]53 Aol Hl=gh HlF Y 2t 9

#l(Age Matched Control, AMC, A38}: 3%, B]50] %]
A AE3k 6d) Hat 61.8+844 =4 |t}
Frolgh A5 o] Apol= ISleh T 404 olske] A4
o]z 128 (Normal Control, NC, 26.9+4.04)& &7
ZAFsFS tHTable 1).

2. DNA ==

gl 52 EDTAZF A2)® €719 2338k 1,500
rpm (HA-1000-3, Hanil Science, Incheon) ol A4] 20%-
A st AE(E) I T AxE st

¥= 15 m{ polypropylene
tubeoll 7 1x RBC lysis buffer (150mM NH,CI, 20
mM Tris pH 80)& ¥ 37T & o4 20-25%
7+ E50] =12 1500 ripm(HA-1000-3, Hanil Science,

Incheon)oll A 1027 94 Eelste] HAET Hshe=
A8 23] e o]gA A HHdEo TEN

buffer 375 pL, 10% SDS 25 1L, proteinase-K 10 mg/ml
10 iLE ¥31 37T &2 7300 o 16417 0] F-4]
A2l 2 eppendorf tubed] WHEES %713l 5 M
NaCl 160 uL.& #7Fste] & &3+3k oFS 13,000 rpm
(5415C, Eppendorf, Hamburg, Germany) 2.2 20%-7F

Table 1. Characteristics of the Lung Cancer patients, Age Matched Contro(AMC) and Normal Control  Aged
below 40 years(NC).
Lung cancer AMC NC
(age>40 years) (age<40 years)

Number 9 9 12

Sex (M/F) 6/3 7/2+ 10/2

Age (years, Mean+SD) 634 + 106 61.8 + 8.4+ 269 £ 40

Smoker / Never Smoker 5/4 8/ 1 2/10

Squamous cell carcinoma. : 6
Adenocarcinoma : 2
Non-small cell cancer: 1

Diseases

Tuberculosis : 3 No known disease

Other inflammation : 6

* No statistically significant difference between the lung cancer and AMC group.
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Al 7 oo 3

ato] TS A AT dEd v
ato] Al eppendorf tubeoll 713l 28 -3 €] 100%
alcohol 830 LS ¥ il 2 511 Y4 #e]5ke] DNA
HAES At} 70% ethanol 400 pL= 93715 A|A
3}al 37C heat blockell A 5wt %3 v TE
buffer 600 pL= 5t} #3-3=7(spectrophotometer,
Gene Quant II; Pharmacia Biotech) 2 DNA 555 =
d3tal PCR & DNA €9 5 ng/ul. 9] Fx2 343}
of FHEAAMREEHol & Frxpa} FFo AR

0]’ A 1‘4—

2

o
i)

2 EZ0IM DNA =&

oo A T3l 70T Bad &7 1 mLell 10%
SDS 25 1L, proteinase-K 10 mg/mL 10 L1LE | 7}0}

3 37C &2 3o 2a 16A17E o] F-AA171

H& £9(phenol: chloroform: isoamylalcohol 25:24: 1)
S %2 DNAZS ASdth o171l 100% ol 800 L
+75M Ammonium acetate 100 pL, 20 mg/ml glycogen
1 uls #7hs) & &8 & 20T 53] A7) 94l
235l DNA I AES 42131 70% ethanol 400 pL
2 9712 AAsd U DNA A4ES Ax3 o
+ TE buffer 100 pL& ¥ FoA] 33 (spe-
ctrophotometer, Gene Quant II; Pharmacia Biotech)
Z DNA F55 S48 5 ng/ul L2 3|43}
o] THEAAMNT-EHl & FHAF} FFol| A

O]’ A 1‘4—

o,

3. PCRZ} MA 24

H el Al MAZF &3] A= Aoz Lzl Al
425 D3S1300 (3pl4.2, FHIT locus), D3S1234
(3p13-14) 18]a D21S1245 (21gll-2D)E tido =
AT AN e microsatellite FAAE S-S
93t 247+ primers GeneBank (http:/www.nchi.
nimnih.gov/) 258 @7] A¥ES AojA Whitehead
Institute for Biomedical Research®] webell 7]4hHS-
AA Z=233 (http://www-genome. wi.
mit.edu/cgi-bin/primer/primer3_www.cgi) < ©]-&3}
of AAE e 1 d7] Ad2 D3S1300: forward;

- .
T primer
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5- gee cic aga gag ctc aca tt -3', reverse: 5'- atg cca
att ccc cag atg ta -3', D3S1234+ forward: 5'- cag
gaa aat ccc ttg aac ca —-3', reverse: 5'— gtt gtt gga
gtg gga cca ag -3', L8] 1L D21S1245+= forward: 5'-
tga aaa aca gag aag gag gga at - 3', reverse: b'-
tgg tga att cag ttt get ggt -3'S T A|ZFalo] ARE-

sk

1) SEaAUtEo| olst RMAREt Z=(PCR)
102} Taq DNA polymerase (Super BIO, Suwon)
9} 37 40 ng2] sample DNA, 800 pM<] dNTP, 1 1
M 9] Z+7}+9] primer, 1.5 mM MgCls, 50 mM KCl.2.2
ato] & Whg-elS 20 uL = SFSITh Al 28] primer X
T 242 94°Coll A 3027t denaturation, 57°Cl A 30%
7t anneahng 18]l 727l A 30% F<F extensiond}
2% =35 Perkin Elmer 2400 thermal cycler =

rr
o
n

2) SZ=| DNA fragment ZFH&f

SEAEL 2% agarose geldll A7) G5A1A &l
gk % 6% polyacrylamide geloll A thA] %17] %9540
Watt, 2417}, TBE buffer 0.5 x)3}] silver staining -
2 MA o5& #2390t} Silver stainingS 7]
52 A1 6% polyacrylamide gel®] DNAE- fix/stop
(solution 500 mL3 50 mL; glacial acetic acid), staining
(solution 500 ml%; 0bg AgNOs 750 pL 37%
formamide), developer solution 500 mL%; 15g Nao
COs, 100 pLL NapSeOs-5H20, 750 pL 37% formamide)
o] A @A GA " olt} fix/stop solutiondl] 6%
polyacrylamide gelS 203 &<F WAl & SH/4
2 2w Al ¥ ZHRESHA Aol thE staining sol-
utions o]-&-3te] 304 ek WHS-AI7] AL 9] 9f o] 5

FrE 102 AE AoJdch vpxeo 2 developer
solution®. 2 FEAHE9] w7l 1Y wj7hA] vkg-Al7]
a2 w7} JhA HolH xS AW fix/stop solution
o2 4 HA4E& g o APt

MA o= loss of heterozygosity (LOH) X+
band shift (BS)® ##¥=d], w7} gloj+] e
DNAOIA = HolA 1wt &7 DNAG A= #2HA] &



EUAWHLON), Wel Zdol7t ey wid o F
I Ao u] XL} ol Ei= Sl A = &
AHBS) L2 HEE

7HA A2 #E D21S1245% 25 LOH 9ol QlaL,
D3S13002F D3S1234+= LOH %= BS¢} LOH F 7}HA|
Fee] x3ro = MAZF s Y th(Figure 1).
HS ZEaL QA ek AAdSlel A AR e STt
w2} MAQ] W7} =0l =45 Haz) v tj
T(AMC) 9819} A2l (NC) 128014 Aol w2
MA9] ®WI=E nlustsith D3SI1300:=  203|olA,
D3S1234+= 193|0ll4, 18]a D21S1245% 152914

o) 964 AHinformative cases)E 3 £ gl
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o] 5ellA] MA o] -5 Hlustith NColl A= $19] Al
TH FAAE F g EA] ol = MAZF SEE A ok
O} AMCellAE 889%(8/9)oll A & 43t & 714 o]
o] Aol Al MAZE #H= 9t Table 2).

H #H| ¢ o) 2 (AMO) 921€} 404 o]ake] A2 dix
T(NC) 12 #1E ez Fdgo wah FA710
)3 v FAT11d) o2 o] MA H1EE B aws}
Ak 9o A7HA FAz F g 7oA g MA
7F #EE AT FAAEC] 10%(7/108 Bl v
HIF AR 97% (/1D Bare] o] Fdutol A
Frolal A =o MEE 1B Ithp<0.05, Table 3).

1 2 3 4 5
- - T m ‘_-: i
—— o~ -
-
— .
LPLPLPLP LPLPLP LPLPLP
D351300 D351234 D2151245

Fore 1. Moosadite adysss o the paired  leucocytes(l)
and plasma(P) DNA from the non-small cel Iung
cancer patients. Note the alde loss 2 5 and
combination of band shit and alele loss(1, 3, 4) in
the representative images of D3S1300, D3S1Z¥4 and
DR151245. (6% polyacrylamide gel, Silver stain)

Table 2. Comparison of the MAS between the Age Matched Control(AMC) and Normal Control(NC) Aged  below

40 years.
AMC NC
Primer Informative cases No of MA (age>40years) (age<4Qyears)
N=9 N=12
D3S1300 20 3 3/8 (37.5%) 0/12 (0%)
D3S1234 19 5 5/9 (55.6%) 0/10 (0%)
D21S1245 15 3 34 ( 75%) 0/11 (0%)
Sum 21 8 8/9 (83.9%)° 012 (0%)
§ 1 p<0.05

Table 3. Comparison of the MAs in the Age Matched Control(AMC) and Normal Control(NC) Aged below 40

years according to their Smoking History.

Primer Informative cases No of MA S(n,\nlg:g)rs Neve“r\l:s;qc))kers
D3S1300 20 3 3/9 (33.3%) 0110 %)
D3S1234 19 5 41040 %) 1/9 (11.1%)
D21S1245 16 3 36(50 %) 01000 %)
Sum 21 8 71070 %) 111097 %)+

* p<0.05 between smokers and never smokers
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Table 4. Comparison of MAs between the lung cancer and non-cancer Age Matched Control(AMC) group aged

over 40.
Lung cancer AMC
Primer Informative cases No of MA No (%) No (%)
N=9 N=9
D3S1300 17 8 59 (55.5%) 3/8 (37.5%)
D3S1234 15 416 (66.7%) 5/9 (55.6%)
D21S1245 9 3/5 (60%) 3/4 (75%)
Sum 18 14 6/9 (66.7%) 8/9 (889%)"

1

oz HAAwOd) ol ARt 99
Hl 528k v F o i (98]) Zhell MA W1=E H]uls}
At} D3S1300 17#, D3S1234+= 158, ~18]aL D21S1245
= 9ol dHFAAE BEE S JlojA o] 5olA]
MA?| HI=5 Halskleh. 9] A7 fzkz &
A et = MAZE B2 495 HY 66.7%
(6/9), ]| kel A 839%(8/9) A & w-7tell MAS]
Hlkofl = zto]7F gl th(p>0.05, Table 4). # <t -]
A FA of ol et MAS] WI=E Hlalsiyls o, &
AR H el A 80%6(4/5), HIFAAE H kel A 50%6(2/4)
2 frod Afele AEEA FATHP>0.05).
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1 no statistically significant difference between the lung cancer and control group.
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