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= Abstract =

Chromosome 3p Deletions in Korean Head and Neck Carcinomas

Mi Na Son, Young A Yoo, Zeung Keun Cho, Ph.D.,
Kun Choi, M.D..,** Jong Wook Choi, M.D. **
Yeul Hong Kim, M.D., Jun Suk Kim M.D.

Department of Internal Medicine, Otolaryngology,** Korea University College of Medicine,
Seoul, Korea

Objectives : Deletion in the short arm of chromosome 3 is common in many human cancers,
including sporadic and hereditary renal carcinomas, small cell lung carcinomas, non-small cell
lung carcinomas, and carcinomas of the ovary, breast, and cervix. A high frequency of chr-
omosomal aberrations in head and neck cancers involving chromosome 3p has also been
reported. These findings suggest that multiple tumor suppressor genes may be present on the
short arm of chromosome 3.

Materials and Methods : To investigate the possibility of chromosome 3p deletions in the
Korean head and neck cancer patients, we applied a polymerase chain reaction(PCR)-based
Restriction Fragment Length Polymorphism analysis to the DNA samples of matched normal
mucosa and head and neck squamous cell carcinomas from 19 patients.

Results : In the 19 normal samples heterozygosity at the polymorphic loci varied : 6 at the
D3F1582 locus(on telomeric 3p21), 2 at the D3$32 locus(on centromeric 3p21), and 4 at the
THRB locus(on centromeric 3p24). In 12 matched carcinoma specimens, LOH(loss of he-
terozygosity) was observed at D3F1582 in 1 of 6(17%), D3S32 in 1 of 2(50%), and at THRB
in 2 of 4 cases(50%).

Conclusion : The frequency of chromosome 3p deletion in the Korean head and neck
carcinomas appear as other country did.

KEY WORD : Head and neck cancer - PCR-RELP - Loss of heterozygosity.
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o] 4719 FdNA AHA ool Basx 9}
AF ) 224 o] o= A9 (translocation), AHA
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2.DNA £

DNA F22 4yt q‘ﬂ proteinase K digestion, ph~

enol/chloroform %, 212|3 oghe AIAHE o]&
stk 4 Ad ‘@5 24% digestion buffer(100

mM NaCl, 10mM Tris-Cl, 256mM EDTA, 0.5% so-
dium dodecyl sulfate pH &)Wl Yar, 237 ¥47]
£ o] &8 ¥4 & 0.1lmg/ml proteinase K& ¥
37°colA 1A17te] 4 W-EAIFATE. ©]F phenol/chlor-
oform/isoamyl alcohol(25: 24 : 1)8-H& P31 41&
T QARYsA FEAS BT o) A& gk A
o HEg & AEde] 2ufe] e oleket 1/108%F
©] 3M Sodium acetate(pH 5.2)& ¥ -20Cel} 1
A Zvol A Ba 13,000 rpm o2 103370 A4 2
A Zch A& S wehll o DNA pellet 75% gk
2 A & 1084 = 2 dxAIZeh 5019 3
A ZFo] DNAE 59 ¥ A& al55 W] ot
23)A17] the - 20T WBarol Basta

3. Polymerase chain reaction(PCR)

100}11«] H}fii}%‘?ﬂ = “J*Ui 1}1g/] genomic DNA
9} 10X PCR buffer(100mM Tris/HCI, 15 mM MgCl,,
500mM KCI. pH 8.3), 2t} 10mM2] ANTP(JATP,
dCTP, dGTP, dTTP). 100nM*] Z} 42 2H(primer),
2.5unit®] Tag DNA polymerase(Boehringer Ma-
nnheim)& E83t4th PCR ¥Hg-oll= Perkin Elm-
errte} Gene Amp PCR system 9600& A3t}

3H G @ehol| FFs= polymorphic locus®
Al B9el g8l PCRE Al&sksict. Telomeric 3p21
(D3F15S2)H-AE SEATN7] A3 22A= 5-TAG-
ATCTGAGCCCGTGCCTGGGCCACGAA-3 9 5-
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GAGTCCATCGCAGCAGTTGGCAACCATGGC-

3oit}.

Centromeric 3p21(D3332) 1915 S ZA)7)7] Y3
2AAE 5 TTGGCGGTGGCGAGCCTGAAGTGT-3
9} 5-GGCTGGAAGTGGAGCACGTGCATG-3 ol¢}
Centromeric 3p24(THRB)®-4& $ZA717] 943 &
22 5-AACGTTGGACCTCAAGCCCAT-3'¢} 5™~
CAGGGTTCCTTCTATAAACATG-3 1t}. PCRY
A= ¥/ (denaturation)& 947ToNA 3027, A3}
% (annealing)2 57TColA 187, 28]l1 93 (exte-
nsion) & 72ToA 18 30%7te g2 AA 3057)2 A
FaepHa, v F7] & 72°00dA 1087 o 934
71 & 4¢ol BR#@sldvl. PCRo|l ¥'¢ DNASY =
151% 33k 6X gel loading buffer(0.25% bromo-
phenol blue, 0.25% xylene cyanol FF, 30% glyce-
rol) 209t mix¥ ¥ 0.5X TBE(Tris-borate/EDTA
electrophoresis buffer)¢t &7 1.5% agarose gel®ll
A 100VE 20T B A28 %S Asiint. 2719
& AI= agarose gelZ ethidium bromide(EtBr) &
A & 2pe)H FA7] 8l SEE DNA band
FFE @Estn FARE A3 PCR markerote]
A7) vl F FefEelm ARl ez #93lsith

T N B
T . Tumor
N : Normal
B : Blood
1000 bp
750 bp
500 bp
300 bp

Result of 3p21 telomere
Allele 1 :535bp
Allele 2 : 3834182 bp

Fig. 1. Gel electrophoresis of PCR-RFLP analysis at telom-
eric 3p21(D3F1552).

4. NjgtEA b3

PCRe] <19 ®¥<] PCR &34 & 104E F
slo] Z4zte) sl AGaASE W, 3TClA 443
Zot Hhe-AIATY % telomeric 3p21¢ thgt PCRE-Y
o= Hind (10 units/H, BM)$} buffer B(10mM Tr-
issHCl(pH 8.0), 5mM MgCl,, 100mM NaCl, 1mM
2-Mercaptoethanol) &, centromeric 3p219l gt
PCR& = Afal (12 units/ml, TaKaRa)# buff-
er T(10mM Tris-HCI(pH 8.0), TmM MgCl,, 50mM
NaCl, TmM 2-mercaptoethanol, 0.01% BSA)E.

P T N B

P : Primary PCR

T : Tumor

N : Normai

B : Blood 1000 bp
750 bp
500 bp
300 bp

Result of 3p21 centromere
Allele 1 : 421 bp
Allele 2 : 211+210bp

Fig. 2. Gel electrophoresis of PCR-RFLP analysis at centro-
meric 3p21(D3532).

T N B L
T : Tumor
N : Normal
B : Blood 1000 bp
L : Ladder 750 bp
500 bp

Result of 3p21 centromere
Allele 1 : 689 bp

Allele 2 : 5604123 bp

Fig. 3. Gel electrophoresis of PCR-RFLP analysis at centro-
meric 3p24(THRB).
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centromeric 3p24°l tlg PCREA= Msp I (10
units/dl, TaKaRa)® buffer M(10mM Tris-HCl(pH
7.4), 10mM MgCl,, 60mM NaCl, 10mM 2-merca-
ptoethanol, 0.01% BSA)Z kg0 AL2-E9 T}

AT E A9} WHeA7l PCREN ] 6X gel loading
buffer 2p1E mixd &, 0.5X TBE buffers} g4 1.5
% agarose gelollA 2417t Bt #719Fskdd. A7
BE 23= agarose gelS EtBrz A3 3 AkejA
FAZIS A d | A akzA] | gk o] AR S 1)
e 3 FopRolx Axlom Fgiein)

& 1t

1. PCR

Telomeric 3p219] 3+ PCR fragment sizex 535
bpE & FEA o]o] Eet= PCR AHES 49
S Centromeric 3p21°14 PCR fragment: 421
bpelx, Centromeric 3p24°l4] PCR fragments 689
bpE o] F-#foA= 5ol A PORAHES A=) %3t

2. PCR-RFLP(Polymerase chain reaction-Restric-

tion fragment length polymorphism)

z PCR AEL AFRAE A2 o, A= al-
lelest A212)7] g+ alleled] T 7F e} o1&
dom Agas A T o] F 7A allele’t 25 b
e 8271 informativedt 7-%ll sl E}. Telo-
meric 3p21°ll Hgk PCR 2 Agasz A gld
382+182bp= A#A 12, Centromeric 3p212 211+
210bp= 2 AT 211bpet 210bpe Z717F A2)

AR geldollA & FEHAE &=tk Centrom-
eric 3p24+= 560bpt 123bpE ZeIA] =], 123bpe

2717} Ao} geldol & UEA AT 560bp7t v
EbH AR allele® ZHESIATH A & A1
99} PCR fragment®] 271, primer2] A &€& Ta-
ble 1o VFERA AT

PCR-RFLPA #}+= Table 29} 2t} &4=294 PCR
MEo] oA e = LOHE 4% 4 glojA
Ao ALJstgdet. L3 dxAHR vad ¢ e
oo} A dZzAoA & of POR 4HEo] YA &
2 A%e AYaet. A o2 D3F15S locus(te-
lomeric 3p21)lAE informative® -7} 188 &
63 (33%)°Jn o] & LOH+= 18l(17%)°lat, D3S32
locus(centromeric 3p21)°llAl& informativedt 7%
7} 184 ol 28 (11%), ©] 5 LOHE 1#1(50%)°]
t}. THRB(centromeric 3p24)dl-e 48 4 &
AL} gdlol ., 21 3 informativedt 4-%7} 48 (44
%)olm, LOHE 28 (50%) 04 Webgtt AA info-
rmativedt 7% F 3polA LOHE EQl 3= 33%
(4/12)°1rt.

>

n a

dA Asg e HAM e #A 10ddFE
Aol oW A fA el WSl band mappi-
nggd 3 B2 AEEFHQ WEE AT dele-
tion mapping®#o] ¢}t Band mapping'$d-2 o
A2 Z 5909 A o] gduhE A 5 9l dele-
tion mapping® ©]-&31H Hwd 2z H g9 o]z}
A% AAE 4= e el 3tk Deletion mapping
HhA o= Southern blotting, microsatellite PCR%
¥ PCR-based RFLP assay’} 9th. Southern bl-
otting® radioactive probe hybridizations |83

Table 1. Polymorphic primers, loci, and restriction enzymes used for polymerase chain reaction genotyping of 3p

Locus Chromgsomal RFLP Oligonucleotide primers PCR fragmentop)
localization enzyme 1* 21
D3F1552  Telomeric 3p21 Hind I 5'-TAGATCTGAGCCCGTGCCTGGGCCACGAA-3! 535 383+182
5'-GAGTCCATCGCAGCAGTTGGCAACCATGGC3!
D3S32 Centromeric 3p21  Afa | 5-TTGGCGGTGGGAGCCTGAAGTGT-3! 421 2114210
5'-GGCTGGAAGTGGAGGAGTGCATG-3!
THRB Centromeric 3p24 Msp | 5'-AACGTTGGACCTCAAGCCCAT-3' 689  560+123

5'-CAGGGTTCCTTCTATAAACATG-3!

RFLP : restiction fragment length polymorphism ; PCR : polymerase chain reaction
*Allele 1(undigestable amplification products due to absence of the RFLP enzyme sites)

Allele 2(digested PCR fragments)
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Table 2. Loss of Heterozygosity at 3p in patients by PCR-RFLP analysis with squamous cell carcinoma of the head and

neck
sex Telomeric 3p21 Centromeric 3p21 Centromeric 3p24
/fage Blood Normal Tumor Blood Normal Tumor Blood Normal Tumor

1 M/56 H* H* H* M M M F F F
2 M/62 M M M M M M H* H* H*
3 M/53 F M M F M M F F F
4 M/69 M M M M M M F

5 M/a2 M M F M M F F F F
6 M/64 F M M F M M Ft H' Mt
7 M/69 F M M F M M F M M
8 M/72 M M M M M M M M M
9 M/78 M M M Ht H* Mt F M M
10 M/63 M M M M M M F F M
11 M/61 F* H* H* F M M F H F
12 M/47 F M M F M M F F F
13 M/63 Hf F* mt M M M F H F
14 M/67 H* H* H* M M M H* H* H*
15 M/53 M M M M M M M M M
16 M/60 F M M F M M F F F
17 M/61 M M M M M M HY M* mt
18 M/63 H* F* H* M M M M M M
19 M/56 H* F* H* M* M* H* F M F

F : No detection of PCR product
*Informative case

H : Heterozygosity

o 2M8 PCR-based RFLP assay® BAZ + giwl
bandE Zopd F& glov Agte] gol A% 5 4}
Ao g g o] 22| ezt ¥hH microsat-
ellite polymorphism-= 30~80%¢°4 heterozygosi-
tyE UEhdo2H Altas 4] H9oiA st o
71ME Xl 23 PCR-based RFLP assay®.t}
informative case® B°] €2 4 911, genomedl &
Z 7Fed B2 1% B¥Eo] 9louZ polymorp-
hism®] detection®#] 53 ¥-9lo)X % highly info-
rmative marker® &-&o| 7}5sle] deletion map-
ping= Sh=t] o421 Whgo|th? . ejvt wAlY B
AALE A3 PCRS A3 zd 2d9 9ol
it} olol| Bl3le] PCR-based RFLP assays &<
At 71e31 | radioactive probe hybridization®]
g8 glor, ©x 22 4o DNA samplet o
Hrh= Aol g, o] WL informative case?}
Aths #4L glev) El-Naggar 59 Haid w2y
Southern blotting® PCR-based RFLP assayol|A|
g ARy AR, oF 46%904 informative case
7} YEY microsatellite polymorphism< AH-& t}

tLoss of heterozygosity

M : Monozygosity

2 Hao] ulsle] "olx|A] g A g Badta girt
9wl B dolM= 3pel LOHE ZAK] 93
o FHYULE AR ote =3, A2 o] DNA
2 8w FLe A<l 298 1% - 9= PCR-
based RFLP assayZ #-&-3}%th.

3pollxle] ME FHEH o] dH E& W= allele
losst= 8 7FA] A o2 ket T 58
3 vk 7 FgellA] AT 3p ALFe] #AE
AR 8 FgdelA 3pet #8E LOHH =
FISH (fluorescence in situ hybridization)$t RF-
LP analysis® E3lo] d7-3 47} 3p13-14, 3p24-26
A Roz HmEAH?. wda) Futd 4 st 5
7V U249 AL ph3 FAE lE 17padAe] &
o9} 3p FAA9] AL B 4 . 53] 3pe]
A& AT FHke] 100%, BlAAEZA #Hgel 50
%ol Futs]o] o] Rglof A FHAIL EAE 7}
Aol S woP. F2 wgn d#E 3pRele 3p
25.1, 3p23, 3p21.3, 3pl4-14.252 % 3p o] =
BAte] o F7} Ado] gl Bk vsle] B Ak
Kol p5s3 BAWol7} Sl SAl)A 3p Bo] &3}
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A vepdth?. 58] FA5 gellA 3pe A& &
48%. o184 %2 5%0°14 LOH7} YeEhts Aoz B
FHAY. AE FATA HAPE TR A ET
A FAA7E ol vrke 3pi-le 3pll, 3pl2, 3p
14 Tola #ap AESH S Aol 18E al-
lele loss®-$1+= 3p142] telomericake ZRE 3p257t
Aol A4 vepdrl LOHY % o AA3 vz Ha
= 3p21.3p220X 53%E 7P Eslvhi HuHle
| 1 9ol 3pl4.1-14.3% 47T 44% . 3p255-2171 4
%aolm™® LOH7} Sle SAtollr o F7h Bt A
o8 HAHJY. 3p AW ol o 7k g
Y7 Ao 223 98-S dhe ph3 BAWel 94| F
AR oA 33~100%% =& Hl=E Jepla, p
53 FAAL EAghs 1TH @A 2Ex 22 W
2Rt ok,

olHE oy 7A] <telA FFAHOE A3
Tke) Ao] FRlg) uhe} o] F-9jo & Al
A7} EAG Jhede] wom Az7te] o Fi
A F97L okt zbolrt glo] AV R 54 o
A A} £4 7Vsrde] AAE R itk

B Age] A A §-9] RFoA nF AEo
HAa, B3] 3p215-AelA 50%2] Aol e}
2 9o} Baieh wssir, o] F-9joliA grelAl
2ol 245 AR #4719 A4 7]
Ao A 3p A<=o] #l=1 1o germ line cellZt H]
Wkl A} Aol i 3p Aol A 5 FAT
ZgAol St} wpeby B AFolre ¢ 3231} 19
e g4 2279 LOHE vad #a opg,
%A 3 A xjolod LOHE v wsld el 518
glol A ol g4} Alolel] the Anr} vsitt, o]
ok gkxte] A} A% olv] allele Ho] U

< % % 9ok,

a8 B dFdiA] Bl Naggar 59 Hash 22 3
ol PCR-based RFLP assay® AMH-8-5. 214 in~
formative case?} 271% A =8tol Yehdr] ¢ol olul
% o] Aol A AFg3E POR area’l 3= e E
2 oA o]x] F&k Ao w Wtk w3 HA e
7} 19812 Alon] | £3] centromeric 3p245-$ll 4]
£ PCR A& 5dldlx] €A %3l 8% informat-
ive case’} &Y.

waba] go 2 & U B dedale] A7t HaE

2 o

o)

Mo sl iy

2w ol o ml
e o — o2 2

Ay
3o
o

oo} 3, microsatellite PCRWH, A A8k
w3 F8E U472 E3lo] informative caseE Bo]

@ % gl ol AEslolof & lolch
2 Z

Q] AR 3219] 3p deletionV=E Yof
7] Y&l A4 WE x7 198, g9 13894 DNAE
ZZ3led PCR-based RFLP procedures o] &3]
ATE A&eleitt. 2 A3 informativedt 4-$ te-
lomeric 3p21914 6/18(33%), centromeric 3p21°}
A 2/18(11%), centromeric 3p24°l4 4/9(44%) 5.2
9 informatived+ 4% % LOHS M%=e 27 telo-
meric 3p21el4] 1/6(17%), centromeric 3p21°14] 1/
2(50%), centromeric 3p24°lA 2/4(50%)34 3pA
9] LOHEIE = 4/12(33%) 1%t

Z v B ooy fFe] B, T% infor-
mativedt A PP microsatellite PCR& AHg-gH
uhg o 2 o] golo] Fadh} el FAT Al
A A 3AAH veoke) A Ul 9] B5e fAL
afa] o] H9jolxe] orlAl faRte] EAE AlAFRIE

ol
2 % gtk

Lr#

[e]
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