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Tan suat dot bien Cys242Ser ciia gen p53 tren benh nhan 
phoi nhiem voi chat doc hoa hoc/Dioxin 

Frequency of Cys242Ser mutations of gene p53 in patients exposures to 
chemical toxic agents/Dioxin 

Nguyen LTnh Toan' ^HOC vien Qudn y 
Nguygn Lilu^ ^ Benh vien 103 

Tom tat 

Gene p53 ma hoa protein p53, trpng lUdng phan tU 53kilo dalton (kD), eo vai tro quan trpng trong dieu 

hoa kiem soat sU phat trien te bao va chet theo chUdng trinh. Opt bien p53 cd the lam roi loan chu trinh te 

bao va hau qua co the phat sinh ung thu 50 rnau DNA vung "nong" tren gen p53 cua benh nhan phdi nhiem 

vdi chat dpc h6a hpc/Dioxin dUdc giai trinh tu va phan tich dpt bien. Ket qua, d vj tri 1450 tren gen p53 

thymin thay ddi thanh alanin (1450™) ket qua lam thay ddi acid amin Cys242Ser tren prdtein p53. Opt bien 

diem Cys242Ser tren protein p53 co tan suat cao vdi 0.30 d benh nhan co phdi nhiem vdi chat dpc hoa 

hpc/Dioxin. Nghien cUu tdi can xac dinh vai tro eua dot bien trong benh sinh lien quan vdi benh nhan nhiem 

chat dpc hoa hpc/Dioxin. 

TCf khoa: p53, dioxin, Cys242Ser. 

Summary 

Gene P53 encodes p53 protein, molecular weight 53 Daltons, plays an important role in cell cycle control 

and apoptosis. Defective p53 could allow abnormal cell proliferations, and may result in cancer 

developments.The 50 DNA samples isolated from patients who have exposure'to chemical toxic 

agents/Dioxin were analyzed by direct sequencing on hotspot region which may occur mutation on p53 

gene. Results indicated that point mutations at position 1450™ of p53 gene leading to vary in amino acid 

Cys242Ser. The point mutations of Cys242Ser on p53 protein was high frequency with 0.3 in patients who had 

exposures to chemical toxic agents/Dioxin. Future study needs to clarify this mutated roles in pathogenesis 

relating to patients who had exposures to this chemical toxicity. 

Keywords: p53, dioxin, Cys242Ser. 

I.Datvande , , „, , 
trmh te bao eho den khi DNA bj tdn thuong dUpc 

Protein p53 cd ehUe ning dieu hoa kiem soat sU sUa chUa hole lam chet te bao theo chUong trinh 
phlt trien te bao v l Uc che sU hinh thanh khdi u neu khdng cdn khi nang sUa ehUa DNA [2,11]. Gene 

blng con dudng thue day te bio chet theo chuang p53 khu tru tren nhiem sic the sd 17, ml hoa 
trinh va khi nang lam dUng suphan ehia cua tebao protein p53 ed kfeh thude 393 acid amin (aa) va 
d bat ky djem nao trong nhieu diem kiem solt cua trpng lupng phln tU II 53kilo dalton (kD) [2,11]. Dot 
te bao. Khi ed ton thuong d DNA, p53 lam ngUng chu bien gene p53 ed the' lam thay doi eau true protein 

Phan bien khoa hoc: PGS.TS. LE V A N DON 
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p53 hau qu i se g ly thay ddi ehUc ning kiem solt 

dieu hda eua nd. NhUng dot bien mat chUe ning 

p53 lam t ing tfnh bat dn djnh di truyen va lam gi lm 

chet te bao theo chuang trinh [3, 4]. Tren 50% 

nhUng ngUdi mac cle benh ve ung thu nhu ung thu 

vu, ung thu dai trang, ung thU phdi, ung thu gan, 

thUe quin, n io va nhieu co quan khIc deu cd nhUng 

diem khIc biet hole dot bien tren gene m l hoi p53 

[7]. NhUng nghien eUu gan d ly chUng minh mdi lien 

quan giUa dot bien gen p53 v l sU phl t trien hole 

tien trien ung thU. NgUdi ta thay r ing, dot bien p53 

ed lien quan trong khing thudc dieu trj ung thU. 

Tren 90% dot bien gen p53 xay ra tren exone 5 tdi 8, 

vl the nhieu nghien eUu tap trung chu yeu tren vung 

niy. Chung ta khdng the loai trU holn toan khi 

ning ed the xl'y ra dot bien gen ngoai nhUng vung 

bio thu gene. Mdt dot bien diem quan trpng lien 

quan trong co che phl t sinh ung thU thudng xay ra 

tai vj tri 249 (AGG to AGT, = hospot), dot bien nay 

gay ra bien ddi acid amin arginine thay the bang 

serine Agr249Ser). NgUdi ta thl'y r ing vung ndng 

Agr249 cd ehudi trinh tU nucleotid AGGCC la vj trf 

b im dfnh cua ddc td Aflatoxin p i nen tU trudc tdi 

nay cle nghien cUu chu yeu tap trung tren cle ddi 

tupng benh nhln ung thU gan cd lien quan chat ddc 

nay [3, 6]. Tuy nhien, ddi vdi nan nhln tiep xue l lu 

d i i vdi chat ddc hda hpc/Dioxin hien cd rat ft thdng 

tin de cap tdi dot bien vung ndng niy eua p53 (2,4-5,7-

10). Trong cdng bd mdi dly, chung tdi thl'y ring dot 

bien d vj trf Agr249Ser d benh nhan phoi nhiem vdi 

ehl't ddc hda hpc/Dioxin ed tan suit thap II 0,04 [1]. Vi 

vay, nghien eUu xle djnh cle dot bien khIc xay ra tren 

gene m l hoi p53 d nan nhln tiep xue l lu d i i vdi ehl't 

ddc hda hpc/Dioxin ed the lien quan tdn thuong d mUe 

phln tU, CLjng nhU la mdt yeu td dU bao va tien lUpng 

benh cd y nghTa quan trpng trong Ip dung cle bien 

phIp chan doln v l hd trp nan nhln. 

2. Doi tuang va phifomg phap nghien cuTu 

2.7. Doi tuang nghien edu 

Tdng sd benh nh ln tham gia nghien eUu gdm 

gdm 50 ngUdi dUgc thu dung dieu trj tai Benh vien 

103, HI Ddng, HI Ndi. NhUng benh nhan d l dUgc 

cdng nhln la nan nh ln ehl't ddc hda hpc 

(CDHH)/Dioxin bi phoi nhiem trUe tiep hole g i ln 

tiep va hudng che dp trp cap cCia nha nUdc. Bao 

gdm 48 nam v l 2 nU, phan Idn sd benh nhan nay I I 

cle eUu chien binh d l tham gia chien dau tai chien 

trudng mien Nam trUde nam 1975. Tl't c l cle benh 

nhln dugc tham khIm l im sang, xet nghiem thu 

thap hd so theo mau thdng nhl't, dugc theo ddi 

d ing kf day du trong qu i trinh dieu trj tai Benh 

vien 103. 

2.2. Phuang phap nghien edu 

2.2.1. Thu thap mdu benh pham 

Mau mlu tmh mach dugc lay 1 lan tai thdi diem 

khi dUa vao nghien eUu, t ich khdi te bao m lu giau 

bach eau va huyet tuong rieng b io qu in d -80°C eho 

den khi sUdung. 

2.2.2. Phuang phdp tdch DNA 

DNA tdng sd dugc t ich tU khdi te bao m lu 

ngoai vi sU dung bd kft cua h ing QIAgen. Qui trinh 

t ich tinh sach theo hudng dan cua nh i sin xul't 

(www1.qiagen.com). Ndng dp DNA tdng sd va dp 

tinh sach dugc kiem tra tren he thdng Nano Drop 

d im b io dp tinh sach v l ndng dp DNA dugc sU 

dung eho phln Ung PCR. 

2.2.3. Trinh tUprimer 

Cle primer P53-F1 v l P53-R1 dugc dung lam bd 

mdi chfnh nhln doan gene P53 tUvj tri 13970 den vj 

tri 14176 (206bp) de g i l l trinh tUvung ndng ed dot 

bien ed the cd lien quan trong ung thU. Trinh tU mdi: 

P53 Fl : 5 ' -CTTGCCACAGGTCTCCCCAA-3' v l P53 RI: 

5 ' -AGGGGTCAGCGGCAA-GCAGA-3 ' 

2.2.4. Thdnh phdn phdn dng PCR 

Dem 10X 2,5nl, mdi P53-F1 (15pM) 0,5MI, mdi 

P53-R1 (15pM) 0,5|jl, dNTPs (2mM) 2,5^1, Mg^^ 

(25mM) 3|jl, Taq DNA polymerase 0,2|jl, dhzO 10,8^l, 

DNA khudn 5nl. Chu trinh nhiet: 1 vdng 95°C x 5 

phut; 40 vdng (94°C x 30 giay, 55°C x 30 gi ly, 72°C x 

45 gily), ket thue 72°C x 7 phut. 
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2.2.5. Gidi trinh tUgen (direct DNA-sequeneing) 

Sin phl'm PCR sau khi dugc nhan thanh cdng 

bang cap mdi P53-F1 va P53-R1 se dUpc giai trinh tU 

true tiep bang cac budc nhU sau: Sin phl'm PCR 

dugc tinh sach bang bd kft PCR purification cua 

Bioneer (cle budc tien hanh theo ehi dan cua nha 

san xul't). De kiem tra dp tinh sach cung nhU dinh 

lupng mdt each tuong ddi ham lupng DNA cua sin 

pham PCR da qua tinh sach, chung tdi tien hanh 

dien di lai tren agarose va do tren may quang phd d 

hai budc sdng 260nm va 280nm. San phl'm PCR sau 

khi da qua tinh sach se lam khudn cho phan Ung 

PCR cho giai trinh tu. Cle trinh tU sau dd se dugc 

xul't ra va phan tich bang phan mem BioEdit. Sau khi 

giai trinh tU gene ket qu i dUpc so sanh vdi trinh tU 

ehul'n tren ngln hang dU lieu theo dja chi trang 

Web: http://blast.ncbi.nlm.nih.gov/Blast.cgi? PROGRAM 

=blastn&BLAST_PROGRAMS=megaBlast&PAGE_TYP 

E=BlastSearch&SHOW_DEFAULTS=on&LINK_LOC=bl 

asthome. Sau dd trinh tU gen dUpc phan tich tren 

phan mem Bioedite 7.05. 

3. Ket qua 

3.7. Phan dng PCR nhan doan gen p53 tebao 

De khio sat doan gene p53 cd the cd nhUng 

dot bien lien quan phoi nhiem chat ddc hda hpc, 

chung tdi khIo si t doan gene cd vj tri tU 13970 

den vj trf 14176. Phln Ung PCR vdi cap mdi P53 Fl 

55" 

va P53 RI, cho ket q u i 50/50 (100%) mau cd san 

pham PCR dien hinh vdi kfeh thudc die hieu 206 bp 

(hinh 1). 

M l 2 3 4 5 6 7 M 

.206 bp 
206bp—« .»''%'^..^>.> *• -• 

iiiiwiili * <hii>' rftiiifiii ••iiiiirfftjitfffl *AiMj!Mfii<yit««hriMiMte 

Hinh 1. Sdn pham PCR nhdn doan gen p53.1-7 
sdn pham PCR doan gen P53 cua ede benh nhan 

tuang dng. M, thang chudn DNA. 

3.2. Hinh anh eae dot bien diem gene P53 

dien hinh 
Giii trinh tU gen san pham PCR nay cho tha'y 

35/50 (70%) mau cd trinh tU gen dien hinh mang kieu 

gen hoang dai (wildtype) khdng cd khIc biet hay thay 

ddi nao ve trinh tU cac nucleotide. Bang chUOng trinh 

Bioedid, phan tich so sanh vdi trinh tU gen ehuan 

NT_010718.16, NW_001838403, NW_926584.1 cho 

tha'y 100% tuong ddng ve trinh tU nucleotide cCia doan 

gen p53 ngUdi. Phan tfch trinh tU DNA tren doan gene 

p53 tai vj tri 14050 thl'y ed 15/50 (30%) mau xul't hien 

sU thay ddi nucleotid la Thymine (T) chuyen thanh 

Alanine (T^T/A). Chfnh sUthay eua nucleotid nay lam 

thay ddi acid amin tai vj tri 242 (Cysteine -^ Serine, 

Cys242Ser) (Hinh 2, Bang 1-2). 

V iC TlCi TC TO T - - C :. TTCC T5C1 TC- i i C v J C i T." i ACC6 v A iC-CCCA TC C 

Chung d̂ ii (wildtype) 
TCiCCi TCi TCiCi 

mmiAmM 

Hmh 2: Bieu do (tren) trinh tudogn 
gen p53 chung hoang dgi; bieu do (dUdi) 
Id trinh tUdogn gen cd dot bien di hgp td 
d vi tri 14050 T/A (mui ten chi) 
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_ . t « « j « « . « I . « « < I t t H ( • . t f I • f n I • • • • I » « " ^ ' " ' I • • • " j " " " I • " 

T: ':.',' 'I''. : •i'l'D 145D I4fv 
!TACCiCC.^TCC:-.CTi-.cI;.CT;,C;TSTSTi^CaSTTCCrSCiT3G3C93C.-T5.--«CC 

Hfnh 3; H/n/i tdng hgp trinh tU34 mdu trinh tUgen P53. 11 mdu dot bien diem 
tai vi trf 14050 Thymine chuyen thdnh Alanine 

3.3. Dae diem va tan suit cac dot bien diem 
tren doan gene p53 tUvj tri 13970 den 14176 

Trong nghien eUu edng bd gan day, chung tdi 

d l md t l chi tiet hai dot bien diem hiem gap tai vj trf 

14073°^ va 14122™ theo thUtU ed tan suit 0,04 va 

0,01 xul't hien d benh nhln phai nhiem vdi ehl't ddc 

hda hpc/Dioxin [11]. Dieu thu vj la, d vj tri 14050 cd 

tdi 30% trudng hpp xul't hien dot bien (T^T/A), hau 

qu i cua thay ddi nay la acid amin Cystein dUpc thay 

the blng Serine d vi trf 242 (Cys242Ser) trong cau 

true phln tU p53 (Hinh 4, Blng 1, 2). 

Bang 1 : Dae diem va vj tri dot bien diem 

tren doan gene p53 d cle benh nhln 

Vitri 
tren gen P53 

14050 

14073(1) 

14122(1) 

So loai dot bien 

Thay doi ve 
nucleotide 

T/A 

G/T 

T/A 

3 

Thay doi ve 
axid amin 

Cys242Ser 

Arg249Ser 

Cys266Ser 

3 

Qys/Sef AigfSer Q^^ 
i (. « w w j , ft B 0 n |, f l I n n jj » M M j j] H t l n t i II « w N It |[ w n n »i J) 

i.:' 2«aX ^ 5 3 SSI' 
•K-'BB; ILTIITIED 5t - SAT 

- .-S,, , .. 

. .3. 

Hmh 4. Trinh tUaxit amin vd dot bien diem vi tri 
vd Cys242Ser vd Arg249Ser eua protein p53. 

Vi trf dot bien diem Cys242Ser vd Arg249Ser xud't hien 
trong qudn the nghien edu (Mui ten chi). 
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Bang 2. Tan suit xuat hien dot bien diem Cys242Ser tren gene P53 dele benh nhln 

Thay doi ve 
nucleotid 

14050™ 

Thay doi ve 
acid amin 

Cys242Ser 

So mau 
(dot bien/n; f) 

15/50(0,30) 

Opt bien nhiem sac the 
(dot bien/n; n,%) 

30 (30%) 

Tren benh nhln phoi nhiem vdi ehl't ddc hda 

hpc/Dioxin quan sit thl'y 3 dot bien diem khac nhau 

dan den thay ddi acid amin trong cau true phln tU 

p53[11]. 

Tan suit cao dot bien diem Cys242Ser tren gen 

P53 xuat hien d cle benh nhln phai nhiem chat ddc 

hda hpc II 0,3 trong khi cle dot bien khIc cd tan suit 

thap nhu Arg249Ser II 0,04 v l Cys266Ser la 0,01 [11]. 

4. Ban luan 

Gen p53 la gen Uc che u, sU thay ddi chUc nang 

cua nd cd lien quan den benh sinh ung thU. Protein 

P53 cd vai trd dieu hoa kiem solt sU phlt trien te bao. 

Nd cd kha nang Uc che sU hinh thanh u bang thue day 

con dudng te bio chet theo chuang trinh va lam 

dUng sU phln chia eua te bao d bat ky diem nio 

trong nhieu diem kiem solt cua te bao [1, 2]. Tren 

benh nhln ung thu gan dot bien gen p53 len tdi hon 

50%, trong dd chu yeu II dot bien diem tai vj trf 249 

(AGG -^ AGT, = hospot), dot bien nay gly ra bien ddi 

acid amin serine thay the arginine (249'̂ 0. Dot bien 

gen p53 lam thay ddi cau true phln tU v l chUc nang 

gly gi i i phdng sU dieu hda te bao chet theo chUOng 

trinh, l im t ing qu i trinh nhln len v l sdng sdt cua te 

bio, trong mdt sd trudng hpp thue day lam mat dn 

djnh va khing lai trj lieu hda hpc [3]. Phoi nhiem vdi 

ehl't ddc hda hpc/Dioxin ed the gly ra benh tat qua 

CO che t ie ddng true tiep eua Dioxin len te bao chu 

yeu thdng qua protein thu elm the aryl hydrocarbon 

receptor (AhR) [4, 7, 8]. Khi tiep xue vdi Dioxin, te b io 

tang cUdng bieu Id gen m l hda AhR kem theo rdi 

loan qu i trinh phien ma (transeiription) cCia nhieu 

gen tham gia vao qu i trinh dieu hda t ing sinh v l 

chu ky phln bao, trong dd ed TGF (transforming 

growth factor), eyclin A, cle oncogen e-myc, c-Fos... 

Thdng qua AhR, dioxin hoat hda sU bieu hien cle gen 

nhU: cytochrome P4501A1 (Cypi Al) , plasminogen 

activator inhibitor-2 (PAI-2)... [4, 7, 10]. Trong khi do 

nd lai lam suy gi lm bleu hien gen m l hda TGF-beta2. 

Ket qu i II qu i trinh phln b io bj rdi loan gly nen 

nhUng hlu qu i tiep theo rl't da dang. Dioxin lam 

Uc che l im gi lm bieu Id gen m l hda glucose 

transporter-4 (GLUT-4) mdt protein van chuyen 

glucose [4, 9]. Dae biet nguy hiem, Dioxin t ic ddng 

len cle gen eua cle te b io sinh sin, thdng qua co che 

Dioxin bIm vao thu elm the hormon te bio, l im thay 

ddi chUe ning va ea che di truyen cua te bao. Hau 

qu i se g ly ra hang loat bien ddi nhU: dioxin lim thay 

ddi bdc Id gen m l hda 17-20 lyase (CYP17A1). Ket qua 

la lupng hormon cua te bao trUng nhU progesteron 

v l estradiol bj g i lm sut dan den cle hlu qui nghiem 

trpng ve sinh sin. Dioxin t ic ddng len sU phlt trien 

cua tinh holn g ly teo. Dae biet, Dioxin cd the lien 

quan den sU phl t trien eua nhieu benh ung thU 

thdng qua cle thay ddi d cle gen nhU p53, p27Kip1, 

p21/waf1, ede2p34 kinase v l cdk4 [4-11]. Trong 

nghien eUu nay chung tdi phl t hien thl'y tan suit cao 

dot bien diem d vj tri 14050™ lam thay the acid amin 

Cystein blng Serine d vj trf d vj trf 242. Dly la mdt dot 

bien diem ehUa dugc md t l cd ty le len den 30% cic 

trudng hpp nghien cUu. Trong nhieu nghien cUu gan 

d ly d trong cung nhU ngoai nUde ve dot bien gen 

p53 chung tdi ehUa thay cle t ie g i l cd md t l dot bien 

diem vj trf Cys242Ser va lien quan eua nd trong sU 

phl t sinh benh ly ndi chung, ung thU ndi rieng va d 

nan nhln phoi nhiem vdi chit ddc hda hpc/DIOXIN 

[2-11]. Trong khi mdt vj tri dot bien dugc quan t lm 

nhieu tren gen p53 la Arg249Ser lai chi gap vdi tan 

suat thap 0,04 d benh nhln phoi nhiem vdi chat dpc 

hda hpc/Dioxin [1]. VI vay, chUe nang eua dot bien 

Cys242Ser eua p53 can dugc nghien cUu slu hon, die 

biet vai trd cua nd trong benh ly ndi chung, ung thU 

ndi rieng cung nhU d nan nhln phoi nhiem chat dpc 

hda hoe/DIOXIN. 
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5. Ket luan 

TU ket q u i g i i i t r inh tU gen trUe t iep 50 mau 

DNA tren vung ndng cija gen p53 chung tdi rut ra 

ket luan: Dot bien diem d vj trf 14050™ l i m thay ddi 

tren tr inh tUacid amin Cys242Ser vdi tan su i t cao I I 

0,30 tren nhUng nan n h l n phoi nhiem vdi chat ddc 

hda hoc/Dioxin. 
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