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Tan suét thap dot bién arg249ser va cys266ser ctia gen p53 trén bénh
nhan phoi nhiém chat déc héa hoc/Dioxin

Nguyén Linh Toan*; Nguyén Hoang Thanh**; Nguyén B& Vwong**

TOM TAT

Bang phuwong phap giai trinh tw gen tric tiép 100 mau ADN da dwoc khao sat ving néng co thé
xay ra dot bién trén gen p53 cGa bénh nhan (BN) phoi nhiém véi chat doc hoa hoc/Dioxin. Két qua
cho thay: c6 2 dot bién diém & vi tri 1473° va 1522 trén gen p53 lam thay ddi axit amin twong
ng Arg249Ser va Cys266Ser. Tan suét thip xuat hién dot bién diém Arg249Ser Ia 0,04 va hiém gap
Cys266Ser la 0,01.

* Ttr khoa: Gen p53; Dioxin; Arg249Ser; Cys266Ser.

Low frequency mutated arg249ser and cys266ser of gene p53 on patients
exposed to chemical toxic agents/dioxin

SUMMARY

p53 plays an important role in cell cycle control and apoptosis. Defective p53 could allow abnormal
cells to proliferate, resulting in cancer. The 100 DNA samples isolated from patients exposed to
chemical toxic agents/Dioxin were analysed by direct sequencing on hotspot region which may occur
mutations on p53 gene. Results indicated that point mutations at posistion 1473G/T and 1522T/A of
p53 gene led to change of amino acid Arg249Ser and Cys266Ser, respectively. The low frequency of
the point mutations were Arg249Ser of 0.04 and rarely mutated Cys266Ser of 0.01.

* Key words: Gene p53; Dioxin; Arg249Ser; Cys266Ser.

phan t& 53 kilo dalton (kD). Protein p53 cé
chtrc nang diéu hoa kiém soat sw phat trién
té bao va &rc ché sw hinh thanh u bang con
dwong thuc day té& bao chét theo chwong
trinh va lam dirng sw phan chia cla té bao
& bat ky diém nao trong nhiéu diém kiém
soat cla té bao. Khi c6 ton thwong & ADN,

PAT VAN DE

p53 b vai trd quan trong trong diéu hoa
chu trinh t& bao va gay chét t& bao theo
chuwong trinh (apoptosis). p53 khu trd &
nhiém sac thé sb 17, ma hoa protein p53 cé
kich thuéc 393 axid amin (aa) va trong lwong
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p53 lam ngrng chu trinh té bao cho dén khi
ADN bi tén thwong dwoc sra chiva hodc
lam chét t& bao theo chwong trinh néu
khéng con kha nang stra chira ADN [1, 3].
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Dot bién gen p53 c6 thé l1am thay dbi cau
tric protein p53, gay thay ddi chirc ning
kiém soat diéu hoa cia né. Nguoi ta thay
rang, nhitng dot bién mét chirc nang p53
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lam tang tinh bat én dinh di truyén va giam
chét t& bao theo chwong trinh [4, 5]. Trén
50% BN mac bénh ung thw nhw ung thw v,
ung thw dai trang, ung thw phdi, ung thw
gan, thwc quan, ndo va nhiéu co quan khac
déu co diém khac biét hodc dot bién trén
gen méa hoa p53 so v&i nguwoi binh thwong
[7]. Mét sb nghién clru gan day chirng minh
mdi quan hé gitra dot bién gen p53 va phat
trién ung thw. Do ving néng cla dot bién
nay co chudi trinh tw nucleotid AGGCC, la vi
tri bam dinh ca doc t6 aflatoxin B1 (AFB1),
tr trwdc téi nay nhidu nghién ctu chi yéu
tap trung trén déi twong BN ung thw ¢6 lién
quan chat doc nay. Tuy nhién, déi v&i nan
nhan tiép xtc lau dai véi chat ddc hoa hoc/
Dioxin, hién c6 rat it thong tin dé& cap toi dot
bién viing néng nay cla p53 [3,10]. Vi vay,
nghién ctu xac dinh dot bién xay ra trén
gen ma hoa p53 & nan nhan tiép xuc lau dai
v&i chat ddc hda hoc/Dioxin co thé lién quan
ton thwong & mdc phan tl, ciing la mot yéu
t6 dw bao va tién lwong bénh cé y nghia quan
trong trong ap dung cac bién phap chan doan
va hé tro nan nhan.

POl TUONG VA PHUONG PHAP
NGHIEN cUU

1. Péi twrong nghién ciru.

- 100 BN gém 96 nam va 4 ni¥, chi yéu &
Itra tudi 50 - 60, cao nhat: 61 - 70 (34% va
49%), con lai & cac lra tudi khac, dwoc thu
dung diéu tri tai Khoa AM7, Bénh vién 103,
la nan nhan chét ddc héa hoc (CBHH)/Dioxin.
Phan I&n BN la cwu chién binh da tham gia
chién d4u tai chién trwdng mién Nam truwéc
1975, bi phoi nhiém truc tiép hodc gian tiép.

- TAt ca& BN dwoc tham kham lam sang,
xét nghiém, thu thap hé so’ theo mau théng

nhat, theo d&i dang ky day da trong qua
trinh diéu tri tai AM7, Bénh vién 103.

2. Phwong phap nghién ciru.

- Nghién ctu cat ngang, tién ctru va phan
tich gen.

* Thu thdp mau bénh pham: 1ay méau BN
1 1an (tai thoi diém khi dwa vao nghién ciru),
tach khéi té bao mau giau bach cau va huyét
twong riéng, bao quan & - 80°C cho dén khi
st dung.

* Phuong phédp téch ADN: tach tir khéi té
bao mau ngoai vi, str dung bo kit ciia hang
QIAgen. Quy trinh tach, tinh sach theo huwdng
dan cla nha san xuét. Kiém tra néng d6 ADN
tbng sb va do tinh sach trén hé théng Nano
Drop, d@m bao si¥ dung dwoc cho phan (rng
PCR.

* Trinh tw moi (primer): bd mdi p53-F1 va
p53-R1 dung lam bd méi chinh nhan doan
gen p53 tw vi tri 13.970 dén vi tri 14.176
(206bp) d@é giai trinh tw vung néng cé dot
bién lién quan trong ung thw. Trinh tw moi:
p53 F1: 5-CTTGCCACAGGTCTCCCCAA-
3 va p53 R1: 5-AGGGGTCAGCGGCAA-
GCAGA-3

* Thanh phén phan tng PCR khuéch dai
doan gen p53: dém 10X 2,5 ul, mdi p53-F1
(15 pM) 0,5 pl, mdi p53-R1 (15 pM) 0,5
dNTPs (2 mM) 2,5 ul, Mg2+ (25 mM) 3 pl,
Tag DNA polymerase 0,2 pl, dH20 10,8 pl,
ADN khudn 5 pl. Chu trinh nhiét: 1 vdong
95°C x 5 phut; 40 vong (94°C x 30 giay,
55°C x 30 giay, 72°C x 45 giay), két thuc
72°C x 7 phit.

* Gidi trinh tw gen truc tiép (direct DNA-
sequencing). Sau khi nhan san phdm PCR
thanh cong bang cap méi p53-F1 va p53-R1,
gidi trinh tw tryc tiép bang cac budc sau:
tinh sach san phdm PCR bang bo kit PCR
purification cia Bioneer (cac buwdc tién hanh
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theo chi dan clia nha san xuét). Dé kiém tra
do tinh sach cling nhw dinh lwgng mot cach
twong d6i ham lwong ADN cla sadn pham
PCR da qua tinh sach, chuang toi tién hanh
dién di lai trén agarose va do trén may quang
phd & 2 bwéc séng 260 nm va 280 nm. San
phadm PCR sau khi da qua tinh sach sé& lam
khuén cho phan &ng PCR giai trinh ty. Cac
trinh tw sau d6 dwoc xuét ra va phan tich bang

phan mém BioEdit. Sau khi gidi trinh tw gen,
so sanh két qua véi trinh tw chuén trén ngan
hang di liéu theo dia chi trang Web:http:
{Iblast.ncbi.nim.nih.gov/Blast.cqgi? PROGRAM
=blastn&BLAST PROGRAMS=megaBlast&
PAGE_TYPE=BlastSearch& SHOW_DEFA
ULTS=0n&LINK_LOC=blasthome. Sau doé
trinh tw gen dwoc phan tich trén phan mém
Bioedite 7.05.

KET QUA NGHIEN Cc(rU

1. Két qua nhan doan gen p53.

Gen p53 c6 kich thuwdc 16n, do vay chung t6i chi khao sat doan gen cé dét bién dwoc
xac dinh trong nhirng nghién ctru trwdc day. Cu thé, khao sat doan gen ¢o vi tri tv 13.970
dén vi tri 14.176. Phan (rng PCR vé&i c&p méi p53 F1 va p53 R1, cho két qua 100/100
(100%) mau c6 san phdm PCR dién hinh, khéng c6 bang phu trén gel agarose v&i kich

thwde dac hiéu 206 bp.

1 2 3 4 53 6 M 7 8 9 10 11 1213 M

206 bp —

206 bp

Hinh 1: Hinh &nh dién di sdn phdm PCR nhan doan gen p53.

1-13: s&n phdm PCR nhan doan gen p53 clia BN twong tng. M: thang chuén ADN.

2. Hinh anh cac dot bién diém gen p53
dién hinh.

Giai trinh tw gen san pham PCR nay cho
thay 80/100 (80%) mau c6 trinh tw gen dién
hinh mang kiéu gen hoang dai (wildtype) khéng
khac biét hay thay d6i nao vé trinh tw cac
nucleotide. Bang chwong trinh Bioedit, phan tich
so sanh véi trinh t gen chuan NT_010718.16,
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NW_001838403, NW_926584.1 cho thay:
100% twong déng vé trinh tw nucleotide
cla doan gen p53 nguwdi. Phan tich trinh tuw
ADN trén doan gen p53 tai vi tri 14.073 théy
4/100 m&u thay déi nucleotide 1a guanosine
chuyén thanh thymine (G—G/T). Chinh s
thay ddi nay cla nucleotide da lam thay doi
axit amin tai vi tri 249 (arginine — serine, 249
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ser) (hinh 2, bang 1, 2). Ngoai ra, tai vi tri Chinh sw thay dbi nay clGa nucleotide lam
14522 thady 1/100 mau thay ddi nucleotide thay ddi axit amin tai vi tri 266 (Cysteine —
adenine chuyén thanh thymine (A—A/T). Serine, 266 ser) (hinh 3, bang 1, 2).

Trinh tw gen hoang dai
4
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Pot bién gen di hop tir GIT
Hinh 2: Hinh dot bién gen p53 guanosine (G) chuyén thanh thymine (T).

(Biéu dé trén cung va & gitra: gen p53 khong dot bién (hoang dai); biéu dé dudi cung:
gen p53 vi tri 14073 dét bién dang dj hop tir G/T).
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Hinh 3: Biéu dd trinh tw doan gen p53 xuat hién dét bién diém tai vi tri 14522 T/A.
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3. Dac diém va ty I1é dot bién diém & vi tri 1.473 va 1.572 cta gen p53.

Bang 1: D&c diém va vi tri dot bién diém vi tri 1.473 va 1.522 cta gen p53.

VITRITREN | THAY BOI VE THAY BOI VE
GEN p53 NUCLEOTID AXIT AMIN
1473 GIT Arg249Ser
1522 T/IA Cys266Ser

O BN phoi nhiém chét doc héa hoc/Dioxin xuét hién dot bién didm vi tri 1.473 va 1.522 cla
gen p53, dan dén thay ddi axit amin theo thir tw |a Arg249Ser va Cys266Ser trong cau tric

phan tlr p53.

Bang 2: Tan suét xuat hién dot bién diém vi tri 1.473 va 1.522 cla gen p53.

THAY BOIVE | THAY BAI VE s6 MAU

NUCLEOTIDE AXIT AMIN (n =100, f)
1473G/T Arg249Ser 4/100 (0,04)
1522T/A Cys266Ser 1/100 (0,01)

Tan suét xuat hién dot bién diém vi tri 1473 va 1522 clia gen p53 & BN tiép xuc chat doc
hoa hoc theo th ty Arg249Ser la 0,04 va Cys266Ser la 0,01.

BAN LUAN

Co ché phan t& lién quan bénh sinh clia chat doc hda hoc/Dioxin dwoc nhiéu nha khoa hoc
thira nhan 1a do tac dong truc tiép cta Dioxin 1én t& bao, chii yéu théng qua protein thu cdm
thé co tén 1a aryl hydrocarbon receptor (AhR) [4]. Nhiéu nghién ctru cho thay: khi tiép xtc véi
Dioxin, t& bao tdng cwéong biéu 16 gen ma héa AhR kém theo réi loan qua trinh phién ma
(transcription) cia nhiéu gen tham gia vao qua trinh diéu hoa tang sinh va chu ky phan bao
nhw: TGF, cyclin A va oncogen nhw c-myc, c-Fos... Théng qua AhR, Dioxin hoat hoa biéu
hién cac gen nhw: cytochrome P4501A1 (CyplAl), plasminogen activator inhibitor-2 (PAI-2)...
Trong khi dd, né lai lam suy gidm (&c ché) biéu hién gen ma héa yéu té sinh trwdng chuyén
héa TGF-beta2 (transforming growth factor-beta 2)... Két qua: qua trinh phan bao bij rdi loan,
gay hau qua tiép theo rat da dang. Dioxin lam thay ddi (rc ché, gidm biéu hién) gen ma hoa
glucose transporter-4 (GLUT-4, protein van chuy&n dwéng glucose) [4, 10]. D&c biét, Dioxin
tac dong lén cac gen cla té& bao sinh san, bam vao chét thu cdm thé& hormon té bao, 1am
thay ddi chirc nang va co ché di truyén cta té bao. Hau qua gay ra hang loat bién ddi nhu:
Dioxin 1am thay déi boc 16 gen ma héa 17-20 lyase (CYP17A1)... Két qua, lwong hormon cla
té bao trirng nhw progesteron va estradiol gidm, dan dén hau qua nghiém trong. Dioxin tac
dong Ién sy phat trién clia tinh hoan (gay teo). Lién quan dén tac dong cta Dioxin, gen ma
héa cho protein 25-Dx (thudc siéu ho protein: cytokine/yéu td sinh trwéng/chét thu cam
prolactin) cé thé gan v&i progesteron, la chat thu cdm clia hormon nay. Tac dong cla Dioxin 1én
cac gen nhét dinh déi khi con phu thuéc vao gidi tinh: chéng han dioxin lam tang hoat tinh
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tyrosine kinase (TK) & con dwc, trong khi lai lam gidm hoat tinh nay & con céi. Dioxin c6 thé
lién quan dén sw phat sinh va phat trién cta nhiéu bénh ung thw théng qua thay déi & gen
guan trong nhw p53, p27Kip1, p21/waf1, cdc2p34 kinase va cdk4 [4, 10]. Trong nghién ctru
nay, chung t6i phat hién tan suét thap dét bién diém & vi tri 1473G/T va 1522T/A, twong &ng
v&i thay ddi trén trinh tw axit amin cGa phan t& p53 1a Arg249Ser va Cys266Ser v&i tan suét
0,04 va 0,01. Tuy nhién, chi*c ndng cta nhirng thay dbi nay lién quan dén bénh Iy do con
ngudi phoi nhiém chét ddc hda hoc/Dioxin nhuw thé nao can dwoc nghién ciru tiép. Nhw vay,
két qua nghién ctu nay cing nhirng nghién ctru trwéc day déu théng nhat bén canh cac
nguyén nhan khéac, dét bién gen p53 dong vai trd hét sirc quan trong trong sinh bénh hoc
nhiém chét doc héa hoc/Dioxin [1, 4].

KET LUAN

T két qua gidi trinh tw gen trwc tiép 100 mau ADN clGa BN phoi nhidm chat déc hoa
hoc/Dioxin ving néng clia gen p53, chung téi rut ra mot sb két luan: dot bién diém & vi tri
1473G/T va 1522T/A clia gen p53 twong tng véi thay déi trén trinh tw axit amin Arg249Ser
va Cys266Ser. Tan suat xuat hién nhivng dét bién nay theo thw tw Arg249Ser la 0,04 va hiém
gap 1a Cys266Ser 1 0,01.
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