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PAT VAN DE

1. Tinh cép thiét ciia dé tai
Ung thu phdi 1a loai ung thu thudng gip nhat va c6 ty 16 tir vong
cao nhét trong cac loai ung thu hién nay. Viét Nam 1a nude c6 ty 16 ung
thu phdi dimg dau trong cac ung thu & nam gidi va dimg thur 3 trong cac
ung thu & nir giéi. Viéc phat hién sém cac yéu td nguy co dé co bién
phap theo ddi va chan doan sém, can thiép kip thoi s& dong vai tro dic
biét quan trong nhdm ngin ngira sy phat sinh, phat trién ung thu dong
thoi nang cao hiéu qua cta cong tic kham va diéu tri bénh.
Céc gen TP53 va MDM2 1a nhém gen nam trong con dudng tin
hi¢u TP53 dong vai tro quan trong trong viéc duy tri tinh 0 on dinh ctia b
gen dudi tac dong cua cac yeu t6 ¢6 hai nhu sy thuong tén DNA, giam
oxy mau, ri loan chuyén hoa hay ting cuong hoat dong cta cic gen
sinh ung thu. Véi mdi bién d6i xay ra trén TP53 hay MDM?2 déu c6 thé
lam thay d6i qua trinh sinh 1y t& bao va dan dén nguy co phat sinh, phat
trién ung thu. TP53 va MDM?2 déu 1a nhimng gen da hinh, nhiéu da hinh
nucleotid don cta 2 gen nay di duoc tim thiy tao ra nhiing kiéu gen
(genotype) khac nhau trong cong ddng. Tuy nhién, khong phai tat ca
cac kiéu gen do deu ¢6 kha nang thic day su hinh thanh va tién trién
ung thu. Trén thyc te nguoi ta da xac dinh dugc mot s6 SNPs cua gen
TP53 va MDM? c6 vai trd quan trong trong bénh sinh mot s loai ung
thu, trong d6 c¢6 ung thu phdi. Viéc xac dinh cac SNPs nay co vai tro
quan trong trong viéc danh gia nguy co méc bénh va kha nang dap Gmg
diéu tri d01 v6i timg ca thé. Tai Viét Nam, trong nhitng nam gén day da
¢6 mot s6 cong trinh nghién ciru vé vai tro ciia gen TP53 trong ung thu
phdi, tuy nhién chua cé nghién ctru nao danh gia tinh da hinh cta gen
TP53 ciing nhu vai tro cua gen MDM?2 thong qua cac SNPs lién quan
dén ung thu phéi.
2. Muc tiéu ciia dé tai
1. Xde dinh 1y 1é kiéu gen ciia mot s6 da hinh gen TP53 va gen
MDM? & bénh nhdn ung thie phéi va nguwoi binh thuong.
2. Phdn tich méi lién quan gitta mét s6 da hinh gen TP53 va
gen MDM? véi nguy co ung thie phoi.
3. Y nghia khoa hoc va thye tién ciia dé tai
Céc bién thé trong trinh ty DNA ctia con ngudi c6 thé anh hudng
dén cach co thé phat trién bénh, cich co thé dap mg véi cac tac nhan
gdy bénh, cac hoa chét, thudc, vaccin va cac loai tic nhan khac. Cac
SNP duoc cho 1a chia khoa tiém nang trong viéc thuc hién y hoc ca thé
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ho4. Tuy nhién, vai trd quan trong nhit cia chiing trong cac nghién ctru
y hoc 14 dé so sanh cac ving cua hé gen giita cac nhom ngudi (co thé 1a
gilta bénh nhan va nguoi khée manh) trong cac nghién cliru & muic toan
bd hé gen (genome-wide association studies - GWAS). Trong nghién
ctru ndy, chung t6i tién hanh tim hiéu ty 1é cac kiéu gen da hinh & nhom
bénh nhan ung thu ph01 va nhom dbi chimg, s0 sanh gilta 2 nhom va tinh
toan ty suit chénh dé xac dinh nguy co méic ung thu ph01 trén ca doi
tuong nay. Cac k¥ thudt sinh hoc phan tir dugc su dung dé x4c dinh cac
kiéu gen tai cac da hinh nucleotid don cua gen 7P53 va MDM?2. Céc kiéu
gen nguy co s€ ¢o thé phat trién thanh cac phuong tién sang loc sém va tu
van cho cong dong, dé phong tranh, ngin ngira sy hinh thanh va phat
trién ung thu ph01 bay dugc xem nhu mot hudng tiép can méi déy trién
vong, gop phéan 1am giam ty 1é méc ung thu phoi.
4. CAu tric luin 4n

- Ludn 4n duoc trinh bay trong 116 trang (khong ké tai liéu tham
khao va ph';”m phu luc). Luan an dugc chia lam 7 ph?m:

+ Pat van dé: 2 trang

+ Chuong 1: Téng quan tai lidu 36 trang

+ Chuong 2: Pdi tugng va phuong phap nghién ctru 12 trang

+ Chuong 3: Két qua nghién ciru 31 trang

+ Chuong 4: Ban luén 32 trang

+ Két luan: 2 trang

+ Khuyén nghi: 1 trang

Luén an gém 26 bang, 35 hinh. St dung 192 tai li¢u tham khao
gom tiéng Viét va tiéng Anh. Phin phu lyc gdm bénh an nghién ctu,
danh sach 220 bénh nhan ung thu phdi nguyén phat va 230 ngudi dbi
chung, cac quy trinh ky thuat.

Chuong 1
TONG QUAN

1. Ung thw phdi
1.1. Dich té hoc ung thu’phét

Nhitng nghién ctru dich t& hoc hién nay ghi nhan, ung thu phdi 1a
loai ung thu thuong gap nhét va c6 ty 1 tir vong cao nhét trong cac loai
hinh ung thu. Theo s6 liéu thdng ké tinh hinh ung thu trén toan thé gidi
(Globocan 2012), udc tinh thé gidi co khoang 1,82 triéu ca ung thu phoi
moi mic va khoang 1,59 triéu ca tir vong do ung thu phdi. Tai Hoa Ky,
thong ké cép nhat nim 2016, ung thu phdi 1a loai ung thu c6 ty 16 tir
vong cao nhat va ty 16 méi mic dimg thir hai & ca hai giéi. Udc tinh
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nim 2016, Hoa Ky c6 khoang 224.390 trudng hop ung thu phdi mai
duogc phat hién va khoang 158.080 ca tir vong, chiém dén 26,5% tong sd
ca ti vong do ung thu.

Céc thdng ké cho théy, ung thu phdi phd bién hon & nam gidi. Tai
cac nudc dang phat trién, ty 16 nam/nir 1a 2,4/ 1 trong khi tai cac nudce
phat trién, ty 1& nam/nir 12 1,8/1. S6 ca méi mic & nit gii dung thi 3
trong cac loai hinh ung thu (sau ung thu va va dai truc trang) nhung s6
ca tir vong chi dimg sau sé ca tir vong do ung thu vi.

Theo cac ghi nhan ung thu méi nhét tai Viét Nam, sau 10 nam tir
2000 dén 2010, ty 1& mic ung thu phdi & nit dd ting hon 200%
(6,4/100.000 nam 2000 dén 13,9/100.000 dan nam 2010), ung thu phoi
cling 1a mot trong 5 loai ung thu ¢6 toc do ting nhanh nhat.

1.2. Bénh nguyén, bénh sinh ung thuw phoi

Hut thude 14 duge coi 1a yéu té nguy co chinh gdy nén ung
thu phdi, khoang 80- 85% ca dugc chan doan ung thu phoi trén thé
gioi ¢ hat thudc 14. Muc do ting nguy co phu thudc vao: tudi bat
dau hat (hit cang sém nguy co cang cao), sd bao- ndm (cang 16n
nguy co cang cao), thoi gian hat cang dai (nguy co mac bénh cang
16n), nguy co ung thu ph01 & ngudi hat thude 14 cao gap 10 lan so
véi nguoi khong hut thude. Céc nghién ctru cling chi ra rang, ngay ca
nhirng nguoi khong tryc tiép hat thude 14 nhung thuong xuyén tiép
xae voi ngudi hat thudc (hut thuoc 1a thu dong) cling ¢6 nguy co ung
thu phdi rat cao. Ngoai ra con rat nhidu yéu td dwoc coi la yéu tb
nguy co cho ung thu ph01 nhu 6 nhiém khong kh1 cac buc xa ion
hoéa, phoi nhiém nghé nghiép, virus, ché do an, tién sir mic cac bénh
phé quan phoi.

Céc nghién ctru ¢ cap do phén tu cho thdy, sy phat sinh, phat
tr1en ung thu phéi d1en ra qua nhiéu giai doan dudi tac dong cua cac
yéu t6 nguy co, sy man cam gen va qua trinh tich liay dot bién xay ra
trén cac gen gy ung thu (oncogene) va gen ap ché ung thu (tumor
suppressor gene). Cac co ché diéu hoa gen von hoat dong nhip nhang
va chit ché khi bi rdi loan s& din t6i sy ting cudng hay e ché bat
thuong cac gen chic nang.
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Hinh 1.1: Cac con dwong tin hiéu phan tir trong bénh sinh ung thw phdi.
(Theo Pass va cong su).

2. Gen TP53 va MDM2
2.1 Gen dp ché ung thw TP53

Gen TP53 nam trén nhanh ngén ctia nhiém sic thé s6 17 (17p13.1),
dai 20kb bao gdbm 11 exon (tir E1 dén E11, trong d6 E1 khong mi hoa)
va 10 intron. Gen TP53 ma hda cho protein TP53 nguoi 1a mdt
phosphoprotein ¢o6 trong lugng phan tir 53 kDa bao gém 393 acid amin
v6i 3 ving chirc nang khac nhau.

Gen TP53 c6 vai trd quan trong trong sira chita DNA, kiém soat
chu ky t& bao va apoptosis. Su khiém khuyét gen TP53 cho phép su
tang sinh té bao bét thuong va dan dén hinh thanh ung thu. Khi co thé
bi tic dong boi cac kich thich (t6n thwong DNA, stress té bao, thiéu
oxy, su biéu hién qua mirc oncogen), TP53 s& dugc hoat hoa gy dimg
chu ky phén bao cho dén khi DNA dugc stra chira hodc gdy apoptosis
néu DNA ton thuong khong sua chira dugc. Vi vay, TP53 dugc xem
nhu tram gac ctia bo gen té bao (guardian genome). Ngoai ra, TP53 con
¢6 kha ning hoat hoa hoic trc ché mot s6 gen khac.



2.2 Gen MDM2

Gen MDM?2 (Murine double minute 2) con dugc goi la HDM?2
(Human double minute 2) gdm c6 12 exon va 1 intron nam trén nhanh
dai cua NST sé 12, dugc xdc dinh lan ddu tién ndm 1980. Phan tir
protein MDM?2 dugc tong hop ¢6 491 acid amin, gdm 5 ving céu tric
chure nang.

Cho dén nay, vai tro quan trong nhit dugc biét dén cia MDM? 1a
diéu hoa hoat dong ciia gen TP53 trong con dudng tin hiéu TP53. O
diéu kién binh thudng, MDM?2 gin két vao vung kich hoat sao chép cua
TP53, kiém soat sy phan bd va giang hoa cua protein TP53. Nguoc lai,
TP53 hoat hoa s& thiic day qua trinh sao chép MDM2 do d6 sy biéu hién
ctia TP53 va MDM? trong t& bao ludn duoc gitr ¢ trang thai can bang
thong qua qua trinh didu hoa nguoc gitta MDM2 va TP53. Khi xuit hién
cac yéu td kich thich (t6n thuong DNA, stress té bao, thiéu oxy, su biéu
hién qua muc oncogene), MDM?2 s& dugc phosphoryl hda va boc 16
vung hoat hoa ciia TP53, khdi phat cac chuc nang cua 7P53.

3. Pa hinh gen TP53, MDM2 va ung thw phoi

Hién tugng da hinh nucleotid don (SNP) 1a su khac nhau vé trinh ty
DNA ¢ trong bo gen gilta cac ca thé cia mot loai hay gitra cac cép
nhidm sic thé cia mot nguoi. ‘Day 1a mét hién tuong phé bién, dugc coi
1a hau qua ciia nhitng dot bién diém thay thé mot cap nucleotid. Theo
két qua cta cac nghién ciru di duoc cong bb thi ¢ rat nhiéu SNPs duoc
tim thdy trén ving mi hoéa va khong mi hoa ciia gen TP53 va gen
MDM?2. Cac SNPs nay da tao ra cac kiéu gen (genotype) khac nhau cua
TP53 va MDM?2 trong cong df)ng Mot s6 SNPs dong vai tro quan trong
dbi voi su phat sinh phat trién cua nhiéu loai ung thu va duogc coi 1a
nhimg yéu t6 nguy co cin duoc quan tam.

Céc SNP duoc phan tich trong nghién ciru nay c6 thé lam thay doi
trinh tw md hoa hodc khong nhung ching déu nim & cic ving chirc
nang quan trong ciia TP53. Nhitng ving trén 1y thuyét ¢6 thé anh huong
dén kha ning kiém soat sy hinh thanh khdi u Pau tién phai ké dén 1a
hién tuong da hinh thai do sy thém 16 base pair tai vung khong ma hoa
thir 3 (intron-3) cua 7P53. Nhitng ngudi mang kiéu gen nay thi su biéu
h1en protein TP53 trong té bao & mirc thap va ¢0 nguy co cao mic mot
s6 loai ung thu bao gdm ung thu phdi, ung thu vi va ung thu dai truc
trang. Diéu nay ching to ring SNPs c6 kha ning thay d6i qua trinh
hoan thi€én mRNA. Bén canh d6 cac SNPs trén ving ma hoa cua TP53
tai cac b ba ma hoa 21 (GAC — GAT), 34 (CCC — CCA) va 36
(CCG — CCT) mic du khong lam thay ddi trinh ty acid amin nhung
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cing 1am giam sy biéu hién cua protein TP53. Nhiéu nghién ctru da chi
ra rang cac SNPs niy nam tai ving N-tdn ctia TP53 chira vi tri tuong tac
cua voi MDM?2 va lam giam kha nang dich ma cua TP53 mRNA. Mat
khac, cac SNPs trén ving ma hoa lam thay dbi trinh tu acid amin déu co
thé dan dén su thay ddi kha nang bam cua TP53 dbi voi doan trinh tu
dac hiéu tai gen dich, thay ddi qua trinh hoan thién, tinh on dinh cua
protein ciing nhu thay déi kha niang twong tac ciia TP53 vdi cac protein
ndi bao. Pay la nhimg SNPs nam tai cic bd ba mi hoa 47 (P47S), 72
(R72P), 217 (V217M) va 360 (G360A). Trong diéu kién binh thuong,
dudi tic dong cua protein p38 va homeodomain-interacting protein
kinase 2 (HIPK2) TP53 dugc phosphoryl hoa tai vi tri S46 dan dén su
tang cuong sao chép cac gen lién quan dén qua trinh chét theo chuong
trinh (appotosis). Va khi alen TP53-P47 duoc thay thé boi alen TP53-
S47 su phosphoryl hoa tai vi tri S46 bi giam sut lam giam hoat tinh tac
dong 1én cac gen dich cta qua trinh thuc bao va ting kha ning mic ung
thu.

Tuong ty nhu vay, tinh da hinh thai tai bd ba ma hoa 72 (R72P) da
tao ra 2 kiéu gen ddi voi vi tri nay 1a TP53-R72 va TP53-P72. Nghién
ctru ciia Boldrine va cong su cho thdy kiéu gen dong hop tir TP53-P72
¢6 nguy co cao méc ung thu phdi [48]. Pong thoi kiéu gen TP53-P72
cung voi kiéu gen G/G ctia MDM2 ciing thuong gip trén nhitng bénh
nhan ung thu phdi hit thude 1a 1au nam. Dbi v6i 2 dang SNPs con lai,
V217M nam trén ving bam vao DNA cua TP53 (DNA binding
domain), SNPs nay c6 kha nang lam giam hoat dong ctia TP53 va cac
gen bi anh hudng tryc tiép gbm c6 CDKNI1A, BAX va PMAIPI.
Nghién ctru chire nang cho thay kiéu gen TP53-M217 ¢6 su biéu hién
ctia nhitng gen trén cao gép nhiéu lan kleu gen TP53-V217. Nhu vay
kiéu gen TP53-M217 ¢ kha ning bao vé té bao chdng lai cac tac nhan
gdy ung thu t6t hon kiéu gen TP53-V217. Tuy nhién co ché phan tir cia
hién twong nay van chua thyuc su rd rang. SNPs G360A nam tai vung
nbi cua TP53. SNPs nay tac dong 1én su biéu hién ctia BAX va MDM?2,
day 1a nhiing gen quan trong trong con dudng tin hi¢u TP53.

Pa hinh thai nucleotid don ciia gen MDM? tai intron dau tién,
1s2279744 (MDM?2 - SNP309), v6i su bién ddi tir T thanh G (MDM? -
SNP309 T > G) lam gia tang 4i lyc cua SP1 (Stimulatory protein 1) véi
MDM?2, két qua lam tang sy bleu hién cua MDM?2 dan dén gen TP53 bi
trc ché va 1a diéu kién cho cac té bao ung thu hinh thanh va tién trién.

Nhiéu nghién ciru dich t& gen trén thé gioi di dwoc tién hanh nhim
tim kiém sy lién quan giira cac da hinh nucleotid don ctia gen TP53 va
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MDM?2 va ung thu ph01 cac két qua cong bd van con chua duoc thong
nhit nhung c6 mot diém chung cac nghién ciru déu ghi nhan da hinh
R72P gen TP53 va 309T>G gen MDM?2 1a hai SNP lién quan nhiéu nhat
v6i ung thu phdi. Khac biét ctia cac nghién ciru ¢ thé duge giai thich
do sy khac biét vé& ¢& mau hay cac yéu t6 vé& chung toc va moi truong
song cta quan thé nghién ciru 1a khac nhau.

Thuyc t& ung thu 13 két qua cia mot qua trinh phtc tap trong d6 co
sy tuong tac cua nhiéu yéu t6 nhu kiéu gen, ddc diém sinh hoc ciing nhu
mdi trudng sdng. Vi vy, khi nghién ciru vé cac SNP trong ung thu phoi
can ¢6 nhimg phan tich lién quan véi cac dac diém sinh hoc hay tinh
trang hat thudc 14, 6 nhidm mai truong song dé c6 thé danh gid mot
cach toan dién, dem lai nhitng thong tin gi tri cho chién luoc du phong
ung thu phdi.

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ctru

Nghién ctru dugc thyc hién trén 220 bénh nhan ung thu phéi
nguyén phat chan doan tai Trung tim Ho6 hap, Trung tdim Y hoc hat
nhan va Ung bu6u- Bénh vién Bach Mai va 230 ddi ching tir thang 10
nim 2013 dén thang 12 nam 2014,
2.1.1. Tiéu chudn lwa chon bénh nhéin
- 220 bénh nhan duoc chan doan xéac dinh ung thu phéi tai Trung tam
Ho6 Hép, Trung tdm Y hoc hat nhan va Ung budu- Bénh vién Bach Mai
bang két qua xét nghiém mo bénh hoc.
- Pdng ¥ tham gia nghién ctru.
2.1.2. Tiéu chudn logi triv
- Ung thu phoi thir phat.
- Ung thu phdi c¢6 kém theo cac ung thu khéc.
- Khong dong y tham gia nghién ciru.
2.1.3. Nhom chirng
- 230 dbi chimg dugc Iya chon tir nhitg nguoi dén kham sire khoe tai
khoa Kham bénh- Bénh vién Bach Mai. Nhom chimg dugc kham lam
sang, lam cac xét nghiém cén 1am sang, chup XQ phdi, siéu 4m va dugc
két luan khong mac ung thu phéi hay bt cir loai ung thu nao khac.
- Tuong g vé tudi va gidi voi nhom bénh nhan ung thu phoi.
2.1.4. Cac da hinh gen dwgc phdn tich

- Gen TP53

+ Thém doan 16 cap base pair tai intron 3 (dup 16).
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+ SNP P34P, tai codon 34, exon 4 (CCC —CCA), ma hoa Prolin.

+ SNP P36P, tai codon 36, exon 4 (CCG —CCA), ma hoa Prolin.

+ SNP P47S, tai codon 47, exon 4, (CCG hodc TCG), tuong ting
v6i1 Prolin hodc Serin.

+ SNP R72P tai codon 72, exon 4, (CGC hodac CCC), twong ng
v61 Arginin hodc Prolin.

+ SNP V217M, tai codon 217, exon 6, (GTG hoac ATG), tuong
ung voi Valin hodc Methionine.

+ SNP G360A tai codon 360, exon 10, (GGG hodac GCG), tuong
ung voi Glycin hodc Alanin.

- Gen MDM?2: da hinh nucleotid don tai vi tri nucleotid 309, intron 1
vung promoter cta gen.

2.2. Phwong phap nghién ciru

Nghién ctru mé ta cit ngang c6 d6i chung.
2.3. Thoi gian dia diém nghién ciru

Thoi gian tir thang 10 ndm 2013 dén thang 10 nam 2017.

Dia diém nghién ctru: B mén Hoa Sinh truong Dai hoc Y Ha Noi.
Trung tam HO hép, Trung tdm Y hoc hat nhan va Ung budu- Bénh vién
Bach Mai. Trung tdm nghién ctru Gen va Protein, truong Pai Hoc Y Ha
Noi.

2.4. Pao dirc trong nghién ciru

Dé tai da dwoc thong qua Hoi dong dao dirc cua Truong Pai
hoc Y Ha Noi hoc theo Quyét dinh sb 188/HDDPDHYHN, ngay
31/1/2013
2.5. Kinh Phl thire hi¢n dé tai

Pé tai dugc thyc hién véi sy hd trg kinh phi cua dé tai nhanh
cap nha nuoc “Pdnh gia sw phin bé kiéu gen clia mot Y gen lién
quan dén ung thw ph0t va ung thuw gan” thudc dé tai nhiém vy Quy
gen “Ddnh gid dic diém di truyén ngwoi Vigt Nam”.
2.6. Quy trinh va cac ky thuat sir dung trong nghién ctru

Cac ky thuat sir dung trong nghién ctru bao gdm: Thu thap thong
tin bénh nhan theo bénh an nghién ctru. Ky thuat tach chiét DNA tir cac
mAau mau ngoai vi. Phan img PCR xéc dinh kiéu gen cua da hinh Dup16
gen TP53. K¥ thuat enzym cit gi6i han (RFLP) dé xac dinh kiéu gen tai
da hinh R72P gen TP53 va 309T>G gen MDM?2. K¥ thuat gidi trinh tu
truc tiép dé xac dinh kiéu gen tai cac da hinh P34P, P36P, P47S,
V217M, G360A cia gen TP53. Quy trinh nghién ciru theo so dd.
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SO PO NGHIEN CUU
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3.1. Pic diém chung ciia nh6ém nghién ciru
Bing 3.1: Pic diém chung ciia nhém nghién ciru

W21TM va GAB0A gon TES3)

Bénh nhﬁq Nhém
< aeX ung thw phoi ching
Dic diém (220) (230) P
n [ % n | %
IO = 60,67 +
Tudi (nam) X+sSD 59,89 £ 9,432 9.335 0,379
. Nam 163 | 74,1 157 | 68,3
Giéi Nir 57 (250 |13 |37 | %73
Co 94 42,7 68 29,6 0.004
Tién st hat thube Khong 126 | 57,3 162 | 70,4 ’
14 <20 bao-nam 43 45,7 33 | 48,5 0.726
>20 bao-ndm 51 54,3 35 51,5 ’
Mb UTBM UTBM tu’yen 161 | 73,2
béenh | KTBN UTBM vay 13 5,9
héc UTBM loai khac 25 11,4
) UTBMTBN 21 9,5
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Nhan xét:
- Ung thu biéu mé tuyén chiém ty 1& cao nhit trong cic typ md bénh
hoc.
- Ty 1¢ hat thudc 14 & nhom bénh 13 42,7% cao hon va c6 ¥ nghia thong
ké so voi nhom ching (p=0,004). Ty 1& bénh nhan ung thu phdi hut
thudc 14 > 20 bao-nam 1a 54,3% khong c6 sy khac biét voi ty 1€ bénh
nhan ung thu phdi hit thude 1a < 20 bao-nam 14 45,7% (p=0,726).
- Khong gap nit gioi hut thude 14 trong nghién ctru.
3.2 Két qua phan tich kiéu gen 7P53
3.2.1. Thém doan 16 base pairs tai intron 3 (dup16)

Doan gen mang vang intron 3 gen TP53 dugc khuéch dai bang
phéan ung PCR voi cédp moi dic hiéu, san phém PCR dugc dién di trén
gel agarose 3%.

M () K114 K115 K116 K117 K118 €9 (97 (98 (99 C100

«—135bp
119bp

Hinh 3.1. Hinh anh dién di sain pham PCR khuéch dai doan gen
vung intron 3 gen 7P53 trén gel agarose 3%

Mau K114, K115, K117, K118, C96+C100: kiéu gen AIAI; Mau K116:
kiéu gen A1A2; M: Thang chudn 100bp, (-): Chitng dm

Nhan xét: Kiéu gen A1A1 ¢6 1 bang duy nhat véi kich thudc 119bp.
Kiéu gen A1A2 c6 2 bang véi cac kich thude 119bp va 135bp. Bing
DNA rd nét, khong c¢6 bing phu dam bao viéc xac dinh kiéu gen da
hinh thém 16bp tai vung intron 3 cua gen 7P53.
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Bang 3.2: Két qué phén tich da hinh thai do thém 16bp tai ving intron 3
ciia gen 7P53 ¢ nhém bénh nhin ung thu phoi va nhém chirng

Ung thw phéi Nhém chirng
DPa hinh thai (n=220) (n=230) OR
n Y% n Yo
AlA1l 212 96,4 226 98,3 1,0
Al1A2 8 3,6 4 1,7 2,13 (0,633 - 7,184)

Nhan xét: Ki€u gen A1A2 chiém ty 1¢ 3,6% trong nhém bénh nhan ung
thu phdi cao hon trong nhém chimg 1,7%, tuy nhién sy khac biét nay
khong c6 y nghia thong ké.
3.2.2. Da hinh kiéu gen tai SNP R72P gen TP53

Két qua xac dinh kiéu gen tai SNP R72P bing phuong phap PCR-
RFLP.

M () (+) Ke0 K46 K69 K48 Kel C7 C13 K73 C8

+~— 396bp

«—231bp
+~—165bp

Hinh 3.2: Hinh inh di¢n di sin pham ciit dogn gen TP53 mang SNP R72P
b&ng enzym BstUI trén cdc méu nghién ciru.

M: Thang chuan 100bp; (-): Chimg dmy; (+): Chimg duong. Mau K60, K61, C7 :
Kiéu gen CC (P/P). Mau K69, K73, C8: Kiéu gen GG (R/R). Mau K46, K48,
C13: Kiéu gen GC (R/P).

Nhin xét: San pham cit doan gen chira SNP R72P gen TP53 boi enzym BstUI
gdm cac doan DNA c6 kich thudc khac nhau, phit hop véi tinh toan Iy thuyét.
Kiéu gen dong hop GG (R/R) gdbm 2 doan DNA ¢6 kich thudc twong tmg la 165
bp va 231 bp (mau K69, K73, C8). Kiéu gen dong hop CC (P/P) khi dién di chi
xuét hién 1 bang DNA duy nhét c6 kich thude 396bp (méu K60, K61, C7). San
pham dién di ctia kiéu gen di hop tr GC (R/P) gom 3 bang véi cac kich thudc

twong (mg;: 396bp, 231bp va 165bp (mau K46, K48, C13).
Kiém tra lai két qua xac dinh kiéu gen SNP R72P béng phuong
phép giai trinh tu gen.

G/C C/C G/G

’ !

CCCcCcccGTG
\ “A 6[ MAAN A
J y VVVY\ e

Hinh 3.3: Két qud gidi trinh ti exon 4 gen TP53 chira SNP R72P twong iing
voi cdc kiéu gen GC (R/P), CC (P/P), GG (R/R).

Nhdn xét: Két qua giai trinh tir DNA ciia mau nghién ctru cho thdy hoan toan

phi hop véi két qua phan tich PCR-RFLP.

Béng 3.3: Céc kiéu gen SNP R72P ciia gen 7P53 va nguy co mic ung thw

phoi
Ung thw phdi | Nhém chimg
Da hinh thai (n=220) (n=230) OR, 95%CI
n % n %
G 219 | 49,8 | 248 | 53,9 | 1,0
Alen

C 21 | 502 | 212 | 46,1 | 1,18 (0,91 1,53)

G/G 57 | 259 | 77 | 335 |10
Kiéu gen G/IC 105 | 47,7 | 94 | 40,9 | 1,51(0,97-2,35)
C/C 58 | 264 | 59 | 257 | 1,33(0,81-2,19)

Kéthop | G/G+G/IC | 162 | 73,6 | 171 | 743 | 1,0
gen lan C/IC 58 | 264 | 59 | 257 | 1,04(0,68-1,58)

Két hop G/G 57 | 259 | 77 33,5 | 1,0
gentrdi | G/IC+C/C | 163 | 74,1 | 153 | 66,5 | 1,44 (0,96 - 2,16)

Nhin xét: Kiéu gen di hop tir G/C codon 72 gen TP53 chiém ty 18 cao nhat & ca
nhém bénh va nhém chimg, Kiéu gen G/C va C/C codon 72 gen TP53 c6 kha
ning lam ting nguy co ung thu phdi nhung méi lién quan trén chua cd ¥ nghia
thong ké.
3.2.3. Da hinh kiéu gen tai SNP P34P, P36P, P47, V217M, G360A

St dung ky thuat giai trinh tu truc tiép dé phan tich kiéu gen tai cac
SNP trén cta gen TP53.
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Bang 3.4: Bang tong hop kiéu gen ciia cac SNP P34P, P36P, P47S,
V217M, G360A gen TP53

14

Nhdn xét:

San pham cat gdm cac doan DNA ¢6 kich thudc khéc nhau, pht hop véi
tinh toan 1y thuyét. Mau mang kiéu gen T/T gdm 1 bang DNA c6 kich thudc
157bp (méu K17, C7). Mau mang kiéu gen G/G gdm 2 bing DNA c6 kich thudc
109 bp va 48 bp (miu K16, K23, C16 ). Miu mang kiéu gen di hop tir T/G gdm 3
bing DNA c6 kich thuéc 157bp, 109 bp va 48 bp (mau K7, K13, C18, C21).

Kiém tra lai két qua xac dinh kiéu gen SNP 309T>G gen
MDM? bang phuong phap giai trinh ty gen.

T TG /s

l

GCTTCGG

oy DO sy

Hinh 3.5: Két qud gidi trinh tw dogn gen chiva SNP 309 T>G gen
 MDM? twong vng kiéu gen T/T, T/G, G/G
Nhdn xét: Ket qua giai trinh ty DNA ctia mau nghién ctru cho thay hoan toan

‘ 4
GCTTCGG GCTGCGG

Kiéu gen df‘)ng hop . . Kiéu gen d(“),ng
Kiéu gen nguyén thuy Kiéu gen di hop hgp ddt bien
n ‘ % n ‘ % n ‘ %
c/C C/A A/A
P34P(C>A)
450 | 100 o | o o | o
G/G G/A A/A
P36P(G>A)
450 [ 100 o ] o o | o
P47S(C>T) C/C (P47P) C/T (P47S) T/T (S47S)
450 | 100 0o [ o 0o [ o
V217M(G>A) G/G (V217V) G/A (V217M)" | A/A (M217M)
450 | 100 o[ o 0o [ o
G/G (G360G)" G/C (G360A)° | C/C (A360A)°
G360A(G>C)
450 | 100 I o | o

(* ) Kiéu gen theo acid amin dwgc md hod & nhitng SNP ¢6 thay doi
trinh ty acid amin.
Nhan xét: Khong phat hién dugc kiéu gen dot bién & nhom nghién ciru
3.3. Két qua phan tich da hinh kiéu gen SNP309 gen MDM?2

Két qua xéc dinh kiéu gen SNP309T>G gen MDM2 bang phuong
phép PCR-RFLP.

M () (+) K6 K7 K13 K23 C18 C21 Cl6 K17 C7

—— 157bp
«—— 109bp
l«—— 48bp

Hinh 3.4: Hinh danh dién di sin ph(fm cit doan gen MDM?2 mang SNP309
b&ng enzym MspAli trén cic méu nghién civu.
Mau K17, C7: Kiéu gen dong hop tir T/T. Mau K16, K23, C16: Kiéu gen dong
hop tir G/G. Mau K7, K13, C18, C21: Kiéu gen di hop tir T/G. M: Thang chuén
100bp; (-): Chumg am, (-): Ching duong.

phithop véi két qua phén tich PCR-RFLP.
Bang 3.5: Cac kiéu gen SNP309T>G ctia gen MDM?2 va nguy co’ mac ung

thw phoi
Ung thu phdi | Nhém chirng
Pa hinh thai (n=220) (n=230) OR, 95%CI OR¥*,95%CI
n % n %
T 217 | 493 | 241 | 524 1,0
Alen 1,13
223 50,7 | 219 47,6 (087 147)
60 273 55 239 1,0 1,0
0,68 0,65
Kiéu gen TG o |l | BLESTO L 08T 07 | 041-103)
1,31 1,10
GG 63 286 | 44 19,1 (0.77-2.32) (0,84 1.44)
TT+TG 157 | 71,4 | 186 | 809 1,0 1,0
Két hop gen lan 17 1,61
GG 63 | 2861 4 | 1] (1,09-2,63) (1,03-2,51)
TT 60 7277 | 55 239 1,0 1,0
Két hop gen troi 0,84 0,78
TG+ GG 160 | 27,3 | 175 76,1 (0,55 128) (0,51 120)

OR* duoc diéu chinh theo cdc bién: tutfi, gidi, tinh trang hut thuoc Ié theo mé

hinh héi quy logistic da bién.
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Nhiin xét: Kiéu gen di hop tir SNP 309TG chiém ty 18 cao nhét & ca nhom bénh
va nhom chimg. Kiéu gen dong hop tir SNP 309GG lam ting nguy co mic ung
thu phéi 1,7 1an theo mo hinh gen ldn (OR = 1,7; 95%CI= 1,09 — 2,63). Khi
hi€u chinh theo cac blén tudi, gioi va tinh trang hut thudc 14 theo md hinh hoi
quy logistic da blen van cho thay kiéu gen ddng hop tir SNP 309GG lam
ting nguy co méc ung thu phéi 1,61 1an theo mé hinh gen lin (OR = 1,61;
95%CI=1,03 —2,51).
3.4 Méi lién quan giira da hinh kiéu gen TP53 va gen MDM2 véi
nguy co mic ung thw phoi
3.4.2. Moi lién quan giita da hinh gen MDM2 SNP309T>G vi nguy co' mic
ung thw phoi theo mdt s diic diém lim sang, cin lim sing trong ung thw
phoi
3.4.2.1. Moi lién quan giita da hinh kiéu gen MDM2 SNP309T>G va nguy co
mdic ung thu phi theo gidi

Biéing 3.6: Mi lién quan giita da hinh kiéu gen MDM2 SNP309T>G va

nguy co' méc ung thu phéi theo gii

16
UTBM té bao 094 042 1,59 0,55
nho 030-290) | (015-1,18) | (0,59-428) | (022—138)
P 1,40 0,76 1,69 092
UTBMtwyen | 797250) | (046-124) | (1,05-272) | (0,58—147)
, 2,50 147 1,88 1,73
UTBM vay 044-1429) | (297-730) | (0,55-638) | (037-8,04)

Nhgn xét: Kiéu gen dong hop tir SNP 309GG trong nhom 6 hit thudc 1a lam
tang nguy co mac UTBM khong t€ bao nho 1,71 1an (OR=1,71;95% CI=1,09-
2,68) va UTBM tuyén 1,69 lan (OR=1,69; 95%CI= 1,05-2,72) theo m6 hinh

gen lan.

3.4.2.3. Moi lién quan giita da hinh kiéu gen MDM2 SNP309T>G va nguy co

mdic ung thu phdz theo tinh trang hiit thuéc lé

Biéng 3.8: Mi lién quan giira da hinh kiéu gen MDM2 SNP309T>G va
nguy co’ mac ung thuw ph01 theo tinh trang hut thudc I

Nhém OR garr OR 61T OR gareHT OR T6+GGTT
95%CI) (95%CI) (95%CI) (95%CI)
Nam 1,31 0,69 1,66 0,87
(0,71-243) 041-1,18) (1,01-2,76) (0,526-1,43)
Nit 1,26 0,67 1,67 0,79
(0,43 -3,67) (0,29 —-1,56) (0,68 —4,06) (0,35—-1,77)

Nhiin xét: Kiéu gen dong hop tir SNP 309GG 1am ting nguy co méc ung thur
phéi ¢ nam gidi 1,66 1an theo md hinh gen lin ( OR-1,66; 95%CI=1,01-2,76).
3.4.2.2. Moi lién quan giita da hinh kiéu gen MDM2 SNP309T>G vd nguy co
mdic ung thu phéi theo mé bénh hoc
Biéing 3.7: Méi lién quan giita da hinh kiéu gen MDM2 SNP309T>G va
nguy co' méic ung thu phéi theo mé bénh hoc

Nhém OR garr OR 1611 OR gareHT OR T6+GGTT
95%CI) (95%CI) (95%CI) (95%CI)
UTBM khong 1,37 0,72 1,71 0,88
te bao nho 0,79-2,37) 045-1,14) (1,09 -2,68) 0,57-1,37)

Nhém OR gt OR et | ORGergr | OR 16+G6TT
©5%CD | (95%CI) | (95%CD) | (95%CI)

b hit thude 1,86 0.85 2,09 1,12
(0,74—4,68) | (038-190) | (1,01-431) | (0,52—2,40)

Khong hat 0.98 0,58 138 0,68
thubc (0,50—1,90) | (034—1,01) | (0,78-243) | (041—1,14)

Hit thuoe 1,86 092 1,99 1,18
<20bao-nam | (048-726) | (028-3,04) | (0,70-5,65) | (037—3,66)

Hiit thuoc 1,87 0.0 218 108
>20bao-nam | (053-6,60) | (027-239) | (0,80-598) | (038—3,03)

Nhn xét: Kiéu gen dong hop tir SNP 309GG trong nhom 6 hit thudc 1a lam
ting nguy co méc ung thu phdi 2,09 lan theo mo hinh gen Iin (OR=2,09;
95%CI=1,014,31).
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3.4.3. Nguy co mdc ung thuw phéi khi két hop da hinh gen TP53 SNP R72P vi
gen MDM2 SNP309T>G
3.4.3.1.Nguy co mdc ung thie phoi khi két hop da hinh gen TP53 SNP R72P va
gen MDM?2 SNP309T>G véi hiit thudc li
Bing 3.9: Nguy co' méiic ung thur phdi khi két hop da hinh gen TP53 SNP
R72P va gen MDM2 SNP309T>G v6i hiit thudc I

Dic diém Ung thu phf)i Nhém chl'n})g OR
n % n %
Khonghit thube | 126 573 162 704 1,00
Hit thuéc o4 27 68 296 (1’2(1)’_7’2" .
H“Lﬂ‘“"f =04 45,7 33 485 1,68 (1,01 -2,79)
a0.nam
H“Lﬂ‘“"? - 20 51 543 35 515 1,87 (1,15-3,06)
a0.nam
GG gen TP53
SNP R72P va 32 57,1 s3 803 1,00
khong hiit thude
CC gen TP53 3.06
SNPR72Pvahit | 24 429 13 19,7 g
i (1,37-6,84)
TT gen MDM?2
SNP309T>G va 41 554 40 74,1 1,00
khong hut thude
GG gen MDM?2 2,30
SNP309T>G va 33 446 14 259 (1,07-493)
hut thude
Nhin xét:

- Ht thude 1a 1am ting nguy co méc ung thu phdi 1,78 lan (OR= 1,78;
95%CI=1,20-2,62).

- Hut thude 14 >20 bao-nam lam ting nguy co méic ung thu phdi 16n 1,87 1an
OR=1,87; 95%CI= 1,15-3,06) cao hon nguy co méc ung thu phdi khi hat
thude 14 <20 bao-nam (OR=1,68; 95%CI= 1,01 —2,79).

- Nguoi mang kiéu gen CC gen TP53 SNP R72P ¢ hut thude 14 nguy co
mic ung thu phdi ting cao gap 3,06 lan so voi nguodi mang kiéu gen GG va
khong hiit thudc 14 (OR=3,06; 95%CI= 1,37-6.48).

- Nguoi mang kiéu gen GG gen MDM2 SNP309T>G ¢4 ht thube 14 nguy
co méc ung thur phoi tang cao gép 2,3 1an so v6i nguoi mang kiéu gen TT va
khéng hit thude 14 (OR= 1,07-4,93).
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Chuong 4
BAN LUAN
4.1. Dic diém chung ciia nhém nghién ciru

Tudi: BN tré nhét 1a 33 tubi va 16n tudi nhét 1a 86 tudi, tudi
trung binh 1a 59,89 + 9,432 tudi. D6 tudi thudng gap nhét 1a 50-70 tudi
(72,7%), phan 16n cac BN c6 d¢ tudi tir 45 tro 1én (93,6%) va BN ung
thu phoi tré tudi (dudi 40 tudi) chi ghi nhan 5 truong hop (2,7%). Két
qua ndy clng phu hop v6i ghi nhén cua mot s6 nghién ctru trong nude
va quoc té. Ngd Quy Chau va cong sy ndm 2012 khi nghién ctru vé ung
thu phdi tai Trung tam HO hap bénh vién Bach mai ciing cong bd tudi
trung binh méc ung thu phéi trong nhém nghién ctru 1a 58,9 + 8,6. Yang
P. va CS (2005) ghi nhan, tudi trung binh ctia nhom nghién ctru 1a 65,4
+11,0 tudi.

Gidi: Két qua nghién ciru cta chiing toi dd gop phan khiang dinh
lai sy phd bién cua ung thu phdi & nam giéi hon so voi nir gidi vai ty 18
nam/nit 1a 2,86/1. Theo Ngd Quy Chau va CS. nghién ctu nam 2012 tai
Trung tam HO hép Bénh vién Bach Mai, bénh nhan nam gigi chiém
73,3%, ty 1¢ nam/nix 14 2,75/1.

Hiit thude 14: Nghién ctru vé ung thu phdi, hau hét cic nghién
ctru déu dé cap dén yéu t6 hut thude 1, tuy nhién day lai 1a mot yéu td
kho lugng gia va tach roi khdi nhiing anh huong cta mdi trudng.
Nghién ctru ctia chung t6i ghi nhan 94/220 (42,7%) truong hop cé hut
thubc va khong c6 bénh nhan nit ¢6 hut thudc 14. Phan tich ty 16 hut
thudc 14 & ca 2 nhom bénh nhan ung thu phdi va nhoém chimg, két qua
nghién ctru ctia cia chung t6i da khang dinh lai mot 1an nira hut thude 14
lam tang nguy co ung thu phdi gép 1,78 lan so véi khong hut thudc.
Khong nhimg vay, mirc 46 nguy co con tang theo s6 bao — nam. Véi
nhitng ngudi hut < 20 bao-nim, nguy co méc ung thu phdi ting 1,68 1an
trong khi nhitng ngudi hut > 20 bao-nim, mirc nguy co ting 1én gip
1,87 lan.

Mé bénh hoc: Trong nghién ctu nay chung t6i gap 90,5%
bénh nhan UTBMKTBN. Két qua nay ciing pht hop v6i cac ghi nhan
trong cac nghién ciu khac.Theo Ngé Quy Chau va CS., ty I
UTPKTBN gap 93,3% cac bénh nhan ung thu phéi.

4.2. DPa hinh gen 7P53 ¢ nhém nghién ciru

Trong nghién ctru nay chung t6i khong tim thdy tinh da hinh
gen tai cac SNP P34P, SNP P36P, SNP P47S, SNP V217M , SNP
G360A ¢ nhom nghién ciru. Riéng da hinh dup16 chung t6i ghi nhéan co6
8/220 bénh nhan ung thu phdi co kiéu gen A1A2 thém 16bp tai ving
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intron 3 gen TP53, chiém ty 1¢ 3,6% cao hon nhom chimg véi ty 1& gap
1a 1,7% (4/230 truong hop). Tuy nhién su khac biét trén khong c6 y
nghia théng ké voi OR = 2,13; 95% CI = 0,633 - 7,184. Tu nghién ctru
nay, lan dau tién chang t6i tién hanh phan tich da hinh gen 7P53 trén
bénh nhan ung thu phdi tai Viét Nam. Ket qua cua ching toi da gop
phan lam sang té hon sy lién quan giita yéu t6 ching toc va loai hinh
ung thu phai dugc tinh dén tinh da hinh ciia gen TP53.

SNP R72P gen TP53: 1a SNP dugc nghién ctru nhiéu nhét
trong cac nghién ctru trén thé gidi. Trong nghién ctru nay ching toi ghi
nhan mot ty 1& cao hon khong dang ké kiéu gen P/P trén bénh nhén ung
thu phdi 26,4% so v6i 25,6% & nhom chimg. Cac nghién ciru vé SNP
R72P trong mdi lién quan v6i ung thu phéi duoc dé cap nhléu trén thé
gioi nhung chua c6 su thong nhat giira cac tic gia. Mot s6 nghién ctru
cong bd khong c6 mbi lién quan giira SNP R72P v6i nguy co méc ung
thu ph01 tuong ty nhu chung t61. Mot s6 nghién ciru v6i c& mau 16n ghi
nhén sy tang nguy co mac ung thu phdi & nhimg ngum mang kiéu gen
P/P so v&i kiéu gen R/R va chi yéu gip ¢ ngudi Chau A.

4.3. Da hinh thai gen MDM2 & nhém nghién ciru

Ching t6i da tién hanh xac dinh kiéu gen tai SNP309 gen
MDM? trén 220 bénh nhan ung thu phdi va 230 ddi chimg. Tir sb liéu
thu dugc ching t6i tién hanh phan tich cac ty 1& kiéu gen va alen, so
sanh gitra nhom bénh va nhom chimg cin ¢t vao ty suat chénh OR voi
95% CI. Két qua nghién ctru ctia chung t6i nhan thdy & ca 2 nhom ung
thu phdi va nhom ching ty 16 kiéu gen di hop tir TG chiém da sé.
Nghién ctru cua chung toi cling twong ty nhu cac két qua nghién ctru
khac vé ty 1¢ cac kiéu gen SNP309 MDM?2 & ngudi chau A.

Két qua nghién ctru ciia chung i cho thy kiéu gen ddng hop tir SNP
309GG lam gia ting nguy co méc ung thu phdi 1,7 1dn so v6i kiéu gen két hop
SNP 309TT va TG theo md hinh gen lan (OR=1,7; 95%CI=1,09-2,63). Tuong
dong véi két qua nghién cru nay 1a nghién ctru cong gdp ciia Gui va cong su
nam 2009 phan tich s6 lidu tong hop tir két qua ctia 8 nghién ctru véi tong sb
6.603 bénh nhan ung thu phdi va 6678 ddi chimg ghi nhan kiéu gen MDM2
SNP309GG lam ting nguy co méc ung thu phdi theo md hinh gen lan véi
OR=1,17, 95% CI=1,02-1,34. Khi phan tich theo chiing toc tac gia nhan thfiy su
gia ting nguy co méc ung thu phdi gap & ngudi chau A nhu sau: Kiéu gen TG so
voi TT (OR=1,2; 95% CI-1,05-1,37), GG so v6i TT (OR=1,26; 95% CI=1,01-
1,79) va theo mo hinh gen trdi (OR=1,26; 95% CI=1,11-1,43). Tuy nhién nghién
ctru khong tim thay mdi lién quan giira kiéu gen SNP309 MDM?2 & ngudi Chau
Au va Nguoi Chau Phi theo tit ca cac md hinh gen. Nhu vdy, vai tro ciia kiéu
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gen theo chiing tdc cling nhu méi trudng sdng can dugce 1am 1o trong mbi quan
hé v6i nguy co phat sinh ung thur phéi.

Phén tich gan d4y hon ctia Wenwu He va cong sy ndm 2012 ciing dua
ra két qué tuong tir voi nguy co phat trién ung thu phdi theo mé hinh gen Iin ciia
SNP309GG gen MDM? 1a OR=1,144 (95% CI=1,037-1,262) va & nguoi Chau
A theo mo hinh gen trdi 1 OR= 1,379 (95% CI=1, 142-1,665). Nghién ctru ciia
Gui va Wenwu He bén canh uu diém vuot troi 1a sb Iugng mau nghién clu rat
16m so v&i nghién ctu ctia chiing t6i van con nhimg han ché ¢6 thé anh huong
dén két qua nghién ciru. Thir nhat, sy Iwa chon ddi chimg tir cac nghién ctru ¢6
thé khong ddng nhat mic du hiu hét duoc lya chon tir nhitng quén thé khoe
manh nhung chua loai trir dugc hét cic nguy co phat trién ung thu phdi khéc
nhau. Thr hai, s6 nguoi chau Phi dugc nghién ctu twong ddi nho, khong c6 du
stic manh théng ké dé co thé phat hién duogc méi lién quan 6 ¥ nghia thong ké.
Thir ba, két qua ctia Gui dua trén cac ude tinh chua dugc dicu chinh, trong khi
phén tich chinh xac hon nén dugc thuc hién néu dir liéu ca nhén co san, diéu nay
s€ cho phép diéu chinh bang cc bién sb khac bao gom tudi, dan toc, tinh trang
hat thudc, yéu 6 moi truong va 16i séng. Do vay viéc Iua chon duge cac nhom
bénh ciing nhu nhom chimg t6t ddng thoi xét cac ude tinh hiéu chinh theo cac
dac diém ca nhan s dua ra cac két qua chinh xac dang tin cay hon. Nghién ciu
cia chiing i da thuc hién tdt van dé nay bémg cach Iya chon nhom ung thur phoi
chit ché theo tiéu chun xét nghiém giai phau bénh. Nhém chimg dugc lya chon
trong nhimg nguoi dén kham sirc khoe, c6 sang loc ung thu va tuong tmg vé tudi
gi61 voi nhom bénh. Két qua nghién ciu cua ching i cling dugc hiu chinh
theo dic diém tubi gioi nhim tim ra mo1 lién quan chat ch& hon. Tuy nhién, han
ché ciia nghién ciru ctia chung t6i van 1a s luong miu con nho nén kho tim
dugc mdi lién quan c6 ¥ nghia thong ké. Hon niia, sir xem Xet sur lién quan gitia
gen - gen va gen-mdi truong trong phén tich Van chua dugce d& cép dén. Do do,
dé c6 nhing hiéu biét tot hon va toan dién vé m01 lién quan gitia da hinh gen
MDM?2 SNP309T>G véi nguy co ung thu phdi cdn phai duoc phén tich cac yéu
6 ké trén trong nghién ctru.

4.4. M6i lién quan giita da hinh gen 7P53 va gen MDM?2 véi nguy co' mic
ung thw phéi

Ung thu phéi 1a héu qua ctia mot qua trinh phuc tap 6 su trong tic
gitta nhiéu  yeu 6 bao gdm ca kiéu gen va moi truong. Do do, mot da hinh gen
hay mot yéu tb moi trudng chi co thé 6 tac dong khiém ton t6i sy phat trién cua
bénh. Vi vdy, cac két qua nghién ctru da hinh gen can duoc danh gia trong méi
lién quan dén dic diém sinh hoc ciing nhu yéu t§ méi trudng dé c6 mot cach
d4nh gia nguy co mic bénh mot cach chinh xéc hon. Trong nghién clru nay,
chung t6i tién hanh tim hiéu mdi lién quan giita cac da hinh gen 7P53, gen
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MDM?2 va nguy co méc ung thu phéi theo mot s dic diém 1dm sang va can lam
sang cta bénh nhan ung thu phéi.

Pa hinh gen TP53: nghién ciru nay khong tim duoc mdi lién quan voi
nguy co méc ung thu phdi theo cac dic diém 1am sang nhu tudi mic bénh khong
¢6 sur khac biét giita cac kiéu gen, khong khéc biét theo gioi hay theo md bénh
hoc. Véi tinh trang hut thude 14, mic du sb lidu nghién ctru cho théy hat thude 14
lam ting nguy co méc ung thu phéi, ching toi khong ghi nhan dugc mbi lién
quan c6 y nghia théng ke giira tinh trang hut thube va si phan bd kiéu gen 7P53
codon 72 ciing nhu mdi lién quan véi nguy co méc ung thu phdi theo cic md

hinh gen. Mic di vay, khi phan tich két hop kiéu gen da hinh codon 72 R/P gen
TP53 véi tinh trang hut thudc 14, chung i nhan thdy nhimg ngudi c6 kiéu gen
P/P ma hut thude 14 thi nguy co mac ung thu phdi cao hon 3,06 lan (OR=3,06;
95% CI=1,37 — 6,84). Két qua nay £01y trén nhitng nguodi mang kiéu gen nhay
cam, khi c6 tiép xtc v6i cac yéu td nguy co khac s gay cong huong lam tang
nguy co méc bénh cao hon. Nhu vay, néu nam 1 kiéu gen ctia moi cac thé ciing
nhu tinh nhay cam véi ung thu ph01 trong sy trong tac voi cac yeu 6 nguy co
khac s& gitip cho ching ta c6 nhing bién phép du phong, ngin chan sy xuét hién
ctia bénh duogc t5t hon

SNP 309T>G gen MDM?2:

Trong nghién ciru ndy, chiing tdi ciing tién hanh phén tich tudi mac
bénh giita cac kiéu gen trong nhém bénh tuy nhién khong ghi nhan duoc sy khéc
biét ¢ ¥ nghia thong ké. Vi s6 Iwong mau 1a 220 bénh nhan ung thu phdi c6 thé
khong di1 d6 16n dé tim ra su khac biét nay.

Khi phan tich tim mdi lién quan ctia SNP 309T>G gen MDM2 theo
gidi va ghi nhan sy gia ting nguy co mic ung thu phdi c6 ¥ nghia & nhém nam
gi6i theo mo hinh gen lin (OR=1,66; 95% CI=1,01-2,76). Két qua nay nguoc
vdi nghién cru cia Wenwu He va cong s nim 2012 ghi nhan nguy co méc ung
thu phdi ting & nir giéi mang kiéu gen GG (OR=1,282; 95% CI= 1,062-1,548).
Tuy nhién, bén canh nghién ctru cia Wenwu He, cong b ctia Chua va cong su
nam 2010 cho thiy kiéu gen SNP309TT lai lam ting nguy co ung thu phéi ¢ nit
gidi khong ht thude 14 ma khong phai 1a kiéu gen SNP309GG. Co ché dé giai
thich sy khéc biét nay hién van chua 16 rang, nhung c6 kha ning lién quan dén
céc receptor ciia estrogen anh hudng dén diéu hoa biéu hién gen MDM2. Thy thé
estrogen da duoc phat hién rong rii trong céc & bao ung thur phdi, cho thiy ring
hormone steroid sinh duc ¢6 thé dong mot vai tro quan trong trong sinh bénh hoc
cta bénh ung thu phdi. Bén canh d6, MDM?2 c6 thé déng vai tro trong qua trinh
ting sinh estrogen manh mé trong t& bao doc lap véi con duong tin hiéu TP53.
MDM? c6 thé gay ting biéu hién cta tiéu don vi p65 cia NFkB, mdt yéu t6
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chéng lai qué trinh chét theo chuong trinh dugc biéu hién trong cac té bao ung
thwr. Ngoai ra, SNP309 ctia MDM2 lam ting gén két ddi vai Spl, yéu t6 hoat hoa
thu thé ctia nhidu hormon trong d6 ¢6 estrogen. Do d6, n6 c6 thé ¢ kha ning
anh huong dén sy diéu hoa sao chép MDM?2 phy thudc hormon dan dén lam
tang protein MDM? trong & bao. Vi cac co ché ké trén, bién thé di truyén
MD302 T309G ¢6 thé 1am gia ting sy hinh thanh ung thu phdi theo mét cach
dac hiéu vé gi61. Tuy nhién, két qua nén duoc giai thich can than vi ting nguy co
ung thu phéi da khong duoc tim thay trong cac mo hinh cong gop va m6 hinh
gen trdi. Trong nghién ctru ctia chiing i, viée khong tim thay moi lién quan voi
nguy co ung thu phdi & nir gidi c6 thé duoc giai thich do ¢& mau nghién ctru con
nhd. S6 lugng bénh nhan ung thur phoi 1a nam gidi chiém da s6 nén ¢6 chi phoi
ket qua phéan tich mot cach kha 13 rang. Do do, can ¢6 cac nghién clu tiép theo
v& phan tang cho gi6i c6 thé lam ting sttc manh cho udc tinh méi lién quan theo
cac co ché ké trén.

Két qua nghién ctru cho thiy kiéu gen GG lam ting kha niing méc ung
thu phbi khong € bao nhd 1,71 lan theo md hinh gen lin (OR=1,71;
95%CI=1,09 — 2,68), UTBM tuyén 14 1,69 lan (OR=1,69; 95%CI=1,05 — 2,72).
Ly do ching t6i chua ghi nhan dugc mdi lién quan véi cac typ md bénh hoc
khac cta ung thu phdi c6 thé do sé luong bénh nhéan ung thu phéi trong nghién
ctru ndy chu yéu 1 UTBM tuyén. Két qua nghién clu ciia chiing t6i tuong tur
nhu Sun Ha Park va cong sw nim 2006 cong bd kiéu gen SNP 309GG gen
MDM? 1am ting nguy co ung thur biéu md tuyén 1,91 lan (OR=1,91; 95% CI
=1,16-3,14).

Phén tich mdi lién quan gitta SNP 309T>G gen MDM2 véi tinh trang
hiit thude 14 cho thdy mét sur gia ting kha ning méc ung thu phdi 2,09 1an (95%
CI= 1,01 — 4,31) ¢ nhimg ngudi c6 hut thude 14 theo mé hinh gen Ian. Khi so
sanh nhimg nguoi ¢6 kiéu gen GG c6 hut thube 14 v6i nhimg ngudi ¢6 kiéu gen
TT khong hit thube 14, nguy co méc ung thur phdi tang cao 1én 2,3 Ian (95% CI=
1,07 —4,93). Ghi nhan nay ciia chting toi phi hop véi nhimg nghién ciru trén thé
gidi da chimg minh hat thudce 14 1 yéu t6 nguy co chinh dan dén ung thu phdi va
nguoi co kiéu gen SNP 309 GG hut thude 14 1am ting nguy ung thu phdi co méc
ung thu phdi nhu nghién ctru ctia Sun Ha Park ndm 2006 .

Nghién ctu ciia chiing tdi van con nhiéu han ché ¢ thé anh huong dén
két qua nghién ctru. Thir nhat, ¢& mau vin con tuéng ddi nho vi vy sirc manh
thng ké con thép. Thir hai, nhidu truong hop bénh nhén khi dén véi ching t6i
khong con hut thude 14 nhiéu ndm nén thong tin chi tiét vé tinh trang hat thudc 1a
c6 thé c6 nhimg sai sb. Mt khac, két qua nghién ctru c6 thé bi nhidu béi tinh
trang hut thudc 14 thy dong chura duoc danh gia & day. Mot yéu t6 nira dan dén
han ché trong két qua nghién ciru ciia chiing 6i d6 1a d6i tuong nghién ciru trong
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cac phan nhom dé phén tich con it nhur cac typ md bénh hoc ung thu, nir gidi bi
ung thu phdi hay ching i khong gip duge truong hop nit hut thude 14 nao
trong nghién ciru. Cudi ciing, dy 1a mot nghién ctu Iyra chon nhom nghién ctru
tai bénh vién nén cac ddi tuong c6 thé khong dai dién cho dan sb néi chung, Céc
nghién ctru trong tuong lai cin duoc thiét ké t5t hon voi ¢ mau 16n c6 thé kham
pha thém céc vai trd tiém 4n cta tuong tac gen va modi truong trong nguy co clia
bénh ung thu phi.

KET LUAN
1. Ty I¢ kiéu gen ciia mdt s6 da hinh gen 7P53 va gen MDM2 & nhém
nghién ciru
1.1 Gen TP53

¢ SNP dupl6
- Tan sb kiéu gen A1A2 & nhém bénh va nhém chimg 1an luot 1 3,6%
va 1,7%, tuy nhién su khac biét khong c6 ¥ nghia thong ké.
< SNPR72P:
- Tan sb alen bién d6i C & nhém bénh va nhém chimg 1an Iuot 13 50,2%
va 46,1%.
- Tans6 kiéu gen R/R, R/P va P/P & nhom bénh va nhom chimg lan luot
1a: 25,9%, 47,7%, 26,4% va 33,5%, 40,9%, 25,7%.
- Kiéu gen di hop tir R/P chiém da sb trong ca nhom bénh va nhom
chimg,
< Cic SNP: P34P, P36P, P47S, V217M, G3604
- Khong phat hién dugc sy khac bit kiéu gen tai cac vi tri SNP P34P
(CCC — CCA) va P36P (CCG — CCT), P47S, V217M, G360A & ca
nhom bénh va nhom chimng,
1.2. SNP309T>G gen MDM2
- Tan s alen bién d6i G & nhém bénh va nhém chimg lan Iuot 13 50,7%
va47,6%.
- Tén sb kiéu gen TT, TG va GG 6 nhom bénh va nhom chiing lan luot
1a: 27,3%, 44,1%, 28,6% va 23,9%, 57,0%, 19,1%.
- Kiéu gen di hop tr TG chiém da s trong ca nhém bénh va nhém
chimg,
2. M6i lién quan giita mot s6 da hinh gen TP53 va gen MDM?2 va nguy co
ung thw phdi
2.1. Gen TP53
- Khéngco mébi lién quan gitra SNP dup16 vé6i nguy co méc ung thu
phoi.
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- Khoéng c6 mbi lién quan co y nghia gitra da hinh don gen R72P gen
TP53 véinguy co méc ung thu phdi theo tit ca cac mé hinh di truyén.

- Nguoi mang kiéu gen P/P codon 72 gen TP53 c6 hut thude la: nguy co
mac ung thu phéi cao hon ngudi mang kiéu gen R/R khong hiit thude 14
3,06 1an (OR =3,06; 95% CI = 1,37 —6,84).

2.2. Gen MDM2

- Kiéu gen MDM?2 SNP309T>G lam tang nguy co méc ung thu phél 1,7
lan theo mo hinh gen lin (OR carer = 1,7; 95% CI = 1,09 — 2,63),
tang nguy co méic ung thu ph01 ¢ nam glm va nguy co méic UTBM
tuyén theo mé hinh gen Iin véi OR carrerr 1an luot 14 1,66 (95% CI =
1,01 -2,76); 1,69 (95% C1=1,05-2,72).

- Kiéu gen MDM2 SNP309T>G lam ting nguy co méic ung thu phdi &
nhimg ngudi hut thude 14 2,09 1an theo md hinh gen lin (OR = 2,09;
95% CI=1,01-431).

- Ngudi mang kiéu gen GG c6 hut thube 14 nguy co méc ung thu phéi
cao hon ngudi mang kiéu gen TT khéng hit thude 14 2,3 lan (OR =
2,30;95% CI=1,07-4.,93).

KIEN NGHI

Can trién khai nghién ctru v6i ¢& mau 16n hon dé c6 thé phat hién
cac mdi lién quan giita da hinh gen TP53 va gen MDM2 véi nguy
co mic ung thu phoi cling nhu mot s6 loai hinh ung thu khac ¢ Viét
Nam.

Can phai nghién ciru kiéu gen TP53 va MDM? trong su tuong tc
v6i cac yéu t6 nguy co ung thu phoi bang mo hinh tién ciru, bing
viéc theo ddi cac ddi twong phoi nhidm theo thoi gian s& c6 ty 18
phat bénh cho mbi kiéu gen TP53 va MDM?.
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BACKGROUND

1. Urgency of topics

Lung cancer (LC) is one of the most common cancers and has the
highest mortality rate among the current types of cancer. Vietnam is the
country with the highest LC rate among cancers in men and the third
leading cause of cancer among women. Early detection of risk factors
for early diagnosis, follow-up and timely intervention will play a
particularly important role in preventing the onset and development of
cancer while enhancing the effectiveness of medical examination and
treatment.

TP53 and MDM?2 are a group of genes in the p53 signaling
pathway that play an important role in maintaining the stability of the
genome under the influence of harmful factors such as DNA damage,
hypoxia, metabolism disorder or enhancement of the activity of
carcinogenic genes. With each change occurring on 7P53 or MDM?2 can
affect the cell physiological processes and lead to the risk of developing
cancer. TP53 and MDM?2 are both polymorphic, many single nucleotide
polymorphisms (SNPs) of these two genes have been found to produce
different genotypes in the community. However, not all SNPs are
capable of promoting the onset and progression of cancer. In fact, some
SNPs of the TP53 and MDM?2 have been identified to play a role in the
pathogenesis of some types of cancer, including LC. Identification of
these SNPs plays an important role in assessing the risk of disease and
the ability to respond to treatment individually. Recent years in
Vietnam, there have been a number of studies on the role of 7P53 in
LC, but no one have evaluated the polymorphism of 7P53 as well as the
role SNPs of MDM?2 related to LC.

2. Objectives of the research:
1. Determine the rate the polymorpism of TP53 and MDM?2
genotype distribution in patients with lung cancer and the
control group.
2. Evaluate the correlation between TP53, MDM?2 genotype
and some risk factors of lung cancer.

3. The meaning of scientific and practical subjects:

Variations in human DNA sequence may affect how the body
develops the disease and responds to pathogens, chemicals, drugs,
vaccines and other agents. SNPs are thought to be potential keys in the
implementation of personalized medicine. Their most important role in
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medical research, however, is to compare regions of the genome among
groups (possibly between patients and healthy people) in genome-wide
association studies (GWAS). In this study, we investigated the rate of
polymorphic genotypes in patients with LC and control group,
compared two groups and calculated odds ratios to determine the risk of
LC on the subjects. Molecular biology techniques were used to identify
genotypes at single nucleotide polymorphisms of 7P53 and MDM?.
Risky genotypes will be able to develop into early screening and
counseling tools for the community, in order to prevent the formation
and development of LC. This is considered a promising new approach,
contributing to the reduction of LC incidence.
4. Thesis structure

The thesis is presented in 116 pages (excluding references and
appendices). The thesis is divided into 7 parts.

+ Introduction: 2 pages

+ Chapter 1: Overview document 36 pages

+ Chapter 2: Objects and methodology 12 pages

+ Chapter 3: Research Results 31 pages

+ Chapter 4: Discussion 32 pages

+ Conclusion: 2 page

+ Propose: 1 page

The thesis consists of 26 tables, 35 figure. Using 192 references,
including Vietnamese, English and some Web pages. The appendix
includes medical studies, lists 220 patients with LC and 230 control and
technical processes.

Chapter 1
OVERVIEW

1. Lung cancer
1.1. Epidemiology

Current epidemiological studies have documented that LC is the
most common cancer and has the highest mortality rates in all types of
cancer. According to global cancer statistics (Globocan 2012), there are
an estimated 1.82 million newly acquired LC and about 1.59 million
deaths related to LC. In the U.S.A , upturned in 2016, LC is the cancer
with the highest mortality and the second highest incidence in both
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sexes. By 2016, the United States had about 224,390 new LC cases and
about 158,080 deaths, which accounted for 26.5% of all cancer deaths.

Statistics show that LC is more common in men. In developing
countries, male / female ratio is 2.4 / 1 while in developed countries,
male / female ratio is 1.8 / 1. The number of new LC cases for women
is the third in the category of cancer (after breast and colorectal cancer),
but the number of deaths just behind breast cancer.

According to the latest cancer records in Vietnam, after 10 years
from 2000 to 2010, the incidence of LC in women increased by more
than 200% (6.4 / 100,000 in 2000 to 13.9 /100,000 in 2010), LC is also
one of the five fastest growing types of cancer.

1.2. Molecular pathology of lung cancer

Smoking is considered a major risk factor for LC,
approximately 80-85% of smoking cases are diagnosed with LC in
the world. Risk level depends on factors such as: age of smoking
(the sooner smoking is, the higher risk is), the number cigarette of
years (smoking more, the risk higher), the duration of smoking
(smoking longer, the risk higher). Smokers have a 10-fold increased
risk of LC compare with non-smokers. Studies have also shown that
even people who do not smoke directly, but often exposed to
smokers (passive smoking), also have a high risk of LC. There are
also many factors that are considered risk factors for LC such as air
pollution, ionizing radiation, occupational exposure, virus, diet,
history of bronchopulmonary disease.

Molecular studies show that the development and emergence
of LC occurs over a number of stages, under the influence of risk
factors, genetic susceptibility, and the accumulation of mutations
that occur on oncogenes and tumor suppressor genes. Normally, the
mechanisms of gene regulation that work smoothly and closely. In
the presence of disorders will lead to an abnormal increase or
inhibition of functional genes.
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Figure 1.1: The molecular signaling pathways in lung cancer pathogenesis
(Pass & et al.).

2. TP53 and MDM? genes

2.1. TP53, cancer suspressor gene

The TP53 gene is located on the short branch of chromosome 17
(17p13.1). The TP53’s length is 22,000 bp, including 11 exons (Encode
area from E1 to E11, E1 does not encode) and 10 introns. It encodes for
a protein molecules that weigh 53kDa with 393 acid amin and
consisting of 3 functional domains.

The TP53 gene plays an important role in DNA repair, controlling
cell division, and apoptosis. The defective T7P53 gene allows abnormal
cell proliferation and leads to cancer formation. When the body is
affected by stimuli (demaged DNA, cellular stress, hypoxia, over
expression of the oncogene), p53 is activated to stop the cell cycle until
the DNA is repaired or induce apoptosis if the demaged DNA does not
repair. Thus, p53 is considered as the guardian of the genome. In
addition, p53 has the ability to activate or inhibit several other genes
2.2 MDM2
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The MDM?2 gene (Murine double minute 2), also known as HDM?2
(Human double minute 2), consists of 12 exons and 1 intron on the long
branch of the 12th chromosome, it was first identified in 1980. MDM?2
protein molecules are synthesized with 491 amino acids and consisting
5 functional structural domains.

To date, the most known important role of MDM?2 has been to
regulate the activity of the 7P53 gene in the p53 signaling pathway.
Under normal conditions, MDM?2 binds to the p53-activated region,
which controls the distribution and degradation of the p53 protein. In
contrast, activated p53 promotes MDM?2 replication so that the
expression of p53 and MDM?2 in the cell is always maintained in
equilibrium through the reversal of MDM?2 and p53. When stimulatory
factors (demaged DNA, cellular stress, hypoxia, over expression of the
oncogene) occur, MDM?2 will be phosphorylated and exposed to the p53
activation region, triggering the p53 function.

3. TP53 and MDM?2 gene polymorphisms in lung cancer

Single nucleotide polymorphism (SNP) is the difference in DNA
sequence in the genome between individual persons or between
chromosomes of a person. This is a common phenomenon. It is the
result of mutation points that replace a pair of nucleotides. According to
the published studies, many SNPs were found in the 7P53 gene and
dozens one on the MDM?2 gene. These single nucleotide polymorphisms
create many different 7P53 and MDM?2 genotypes in the community.
The genotypes of some of these SNPs are involved in the onset of
development many type of cancers including LC. They are risk factors
to be considered.

The SNPs we analyzed in this study may change coding sequences
or not but they are all located in the key functional areas of TP53.
Theoretically, these areas can affect to the control tumor ability of
TP53. First of all, a polymorphism caused by the addition of 16 base
pairs in the intron-3 region of TP53. Those who carry these genotypes
express low levels of pS3 in the cell and have increased risk for certain
cancers including lung, breast and colorectal cancer. It proves that SNPs
are capable of altering mRNA completion. In addition, although SNPs
on p53 coding regions 21 (GAC — GAT), 34 (CCC — CCA) and 36
(CCG — CCT) not change the amino acid sequence but reducing the
expression of p53 protein. Studies have shown that the SNPs in the
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TP53 N-terminal activation region where contained an interactive
position with MDM?2 and they can reduced the translation of 7P53.

On the other hand, SNPs on the coding region altering the amino
acid sequence can lead to a change in the p53 binding ability to the
specific sequence in the target gene, in mRNA completment and
stability of the protein as well as alter the interactions of p53 with
intracellular proteins. These are SNPs located in codenamed 47 (P47S),
72 (R72P), 217 (V217M) and 360 (G360A). Under normal conditions,
with the action of p38 and homeodomain-interacting protein kinase 2
(HIPK2), p53 is phosphorylated at position S46 leading to increased
replication of genes involved in programmed death (appotosis). And
when the p53-P47 allele was replaced by the p53-S47 allele, the
phosphorylation at site S46 reduced activity on the target genes of
phagocytosis and increased the probability of cancer.

Similarly, polymorphism in the triple coding 72 (R72P) produced
two genotypes: p53-R72 and p53-P72. Studies by Boldrine et al. Show
that p53-P72 homozygotes have a higher risk of lung cancer [48]. At the
same time, the p53-P72 genotype and MDM?2 G/G genotype are also
common in patients with lung cancer who has smoked over the long
term. For the other two forms of SNPs, V217M is located on the DNA
binding domain of the p53, which may reduce p53 activity and directly
affected genes including CDKN1A, BAX and PMAIP1. Functional
studies have shown that the p53-M217 genotype have a higher
expression of the p53-V217. Thus, the p53-M217 genotype is capable
of protecting cells against carcinogens better than p53-V217. However,
the molecular mechanism of this phenomenon is not yet clear. SNPs
G360A is located at the junction of p53. These SNPs affect the
expression of BAX and MDM?2, which are important genes in the p53
signaling pathway.

The single nucleotid polymorphism of the MDM?2 gene is located at
the first intron, rs2279744 (MDM2 - SNP309), with the change from T
to G (MDM?2 - SNP309 T>G) increased the affinity of SP1 (Stimulatory
protein 1) with MDM?2, results in increased expression of MDM2
leading to inhibitory TP53 gene as a condition for cancer formation and
progression.

Many international epidemiological studies have been conducted to
find a link between single nucleotide polymorphism of TP53, MDM?2
and lung cancer. The published results are still unanimous, but one
thing in common is that all R72P gene polymorphism 7P53 and
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309T>G MDM?2 genes are the two most commonly SNPs associated
with lung cancer. The differences among studies that can be explained
by the differences in sample size or racial and environmental factors of
the study population.

The fact that cancer is the result of a complex process in which
there are interactions of many factors such as genotype, biological
characteristics as well as habitat. Therefore, when studying SNPs in
lung cancer, relevant analyzes with biological characteristics or
smoking status and environmental pollution should be conducted in
order to assess in a comprehensive manner and recommend valuable
information for lung cancer prevention strategies.

Chapter 2
SUBJECTS AND METHODS

2.1. Research Subjects

The study was conducted on 220 patients with primary lung cancer
diagnosed at the Respiratory Center, the Nuclear Medicine and
Oncology Center - Bach Mai Hospital and 230 controls from October
2013 to December 2017.
2.1.1. Criteria for selecting patients
- 220 patients were diagnosed with primary lung cancer at the
Respiratory Center and the Nuclear Medicine and Oncology Center -
Bach Mai Hospital with histopathological results.
- Agree to participate in research.
2.1.2. Exclusion criteria
- Secondary lung cancer.
- Lung cancer combine with other cancers.
- Do not agree to participate in research.
2.1.3. Control group
- 230 controls were selected from those who came to the medical
examination at Bach Mai Hospital. Clinical examinations, laboratory
tests, pulmonary X-rays, ultrasonography and conclusions without LC
or any other cancer.
- Corresponding age and gender to lung cancer patients.
2.1.4. Genotypic polymorphisms were analyzed

- TP53 gene

+ Add 16 pairs of base pairs at intron 3 (dup 16).
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+ SNP P34P, at 34 codon, exon 4 (CCC — CCA), Prolin coding.

+ SNP P36P, at codon 36, exon 4 (CCG — CCA), Prolin coding.

+ SNP P47S, at codon 47, exon 4, (CCG or TCG), encoding Prolin
or Serin.

+ SNP R72P at codon 72, exon 4, (CGC or CCC), encoding
Arginine or Prolin.

+ SNP V217M, at codon 217, exon 6, (GTG or ATG), encoding
Valin or Methionine.

+ SNP G360A at codon 360, exon 10, (GGG or GCG), encoding
Glycin or Alanin.

- MDM?2 gene: SNP locates at nucleotide position 309, intron 1,
promoter region.

2.2. Research Methodology:

Using cross-sectional descriptive study with control.
2.3. Study time and place

Time from 10/2013 to 10/2017.

Research site: the Respiratory Center, the Nuclear Medicine and
Oncology Center - Bach Mai Hospital. Department of Biochemistry and
Center for Gene Research - Protein, Hanoi Medical University.

2.4. Thread adhere research ethics in medicine
This study was approved by the ethics committee of Hanoi
Medical University (Dicision no. 188/ HPDPDDHYHN, 31/1/2013).

2.5. Funds for the study

Our study got the funding support of a national level project
“Evaluate the genotype distribution of several genes involved in lung and
liver cancer” belong to study "Evaluating Vietnamese Genetic
Characteristics".
2.6. Procedures and techniques used in the study

The techniques used in the study included: Interview and turn
up medical treatment documents to identify risk factors exposuring.
DNA extraction technique from peripheral blood samples. PCR
technique detects the genotype of dup16 polymorphism of 7P53 gene.
Using restriction fragment length polymorphism technique for
genotyping R72P SNP of TP53 gene and 309T>G SNP of MDM?2 gene.
Sequencing technique to identify genotypes of SNPs: P34P, P36P,
P47S, V217M, G360A of TP53 gene. Research process follow as below
diagram.
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Chapter 3
RESULTS
3.1. Characteristics of the study subjects
Table 3.1. Distribution of study subjects

Patients Controls
Characteristic (220) (230) p
n [ % n [ %
S 59,89 + | 60,67 +
Age (year) X+sD 9.432 9.335 0,379
Male 163 | 74,1 | 157 | 68,3
Sex Female 57 250 |73 317 %17
Yes 94 42,7 | 68 29,6
Smokine histor No 126 | 57,3 | 162 | 70,4 0,004
J Y <20 pack-year |43 [ 457 |33 [485 |
> 20 pack-year 51 54,3 | 35 51,5 ’
Adenocarcinoma | 161 | 73,2
Histopa NSCLC | Carcinoma 13 5,9
-thology Other carcinoma | 25 11,4
SCLC 21 9,5
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Comment:

- Adenocarcinoma accounts for the highest proportion of
histopathology.

- The smoking rate in the patients group was 42.7% higher and
statistically significant than the control group (p = 0.004). The
proportion of LC patients who have smoked > 20 pack-year was 54.3%,
had no difference with the proportion of LC patients who have smoked
<20 pack-year (45.7% (p = 0.726)).

- No smoking in women was found in our study.

3.2 Results of TP53 genotyping

3.2.1. Adding 16 base pairs at intron 3 (dup16)

The fragment carrying intron 3 of the TP53 gene was amplified
by PCR reaction with specific primers, PCR product was
electrophoresed on 3% agarose gel.

M (-) K114 K115 K116 K117 K118 C96 C97 (€98 (99 C100

+«—135bp
119bp

Figure 3.1. Electrophoresis of PCR product amplified the fragment
carrying intron 3 of the TP53 gene on agarose gel 3%

Samples K114, K115, K117, K118, C96+C100: genotype A1AI; sample
K116: genotype AIA2; M: Ladder 100bp, (-): Nagative

Comment: A1A1 genotype had single band with 119bp size. A1A2
genotype had 2 band with 119bp and 135bp size. DNA band had clear
without additional banding, ensure that 16bp polymorphic genotypes
are identified at the intron 3 of the TP53 gene.
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Table 3.2 Genetic analysis results of dup16 SNP of 7P53 gene between
patient and control group

Patient Control
SNP (n=220) (n=230) OR
n % n %
AlA1l 212 96,4 226 98,3 1,0
Al1A2 8 3,6 4 1,7 2,13 (0,633 - 7,184)

Comment. A1A2 genotype was 3.6% that the lung cancer group was
higher than the control group (1.7%), but the difference was not
statistically significant.

3.2.2. SNP R72P gen TP53

Results of genotyping at SNP R72P by PCR-RFLP method.

M () (+) Ke0 K46 K69 K48 Kel C7 C13 K73 C8

«—396bp

«—231bp
«~—165bp

Figure 3.2: Electrophoresis of the cutting product of gene fragment
contains R72P SNP by BstUI enzyme on research samples.

M: Ladder 100bp; (-): Negative; (+): Positive. Samples K60, K61, C7 :
Genotype CC (Pro/Pro). Samples K69, K73, C8: Genotype GG (Arg/Arg).
Samples K46, K48, C13: Genotype GC (Arg/Pro).

Comment:

The cutting product of gene fragment contains R72P SNP by BstUI
enzyme including DNA fragment of different sizes, in accordance with the
theoretical calculations. The GG (Arg / Arg) genotype consists of two DNA
fragments of 165 bp and 231 bp (K69, K73, C8). CC (Pro / Pro) hybridization
when only one DNA band of 396bp (K60, K61, C7) appears. The GC
homologation (Arg / Pro) consists of three bands with dimensions of 396bp,
231bp and 165bp (K46, K48, C13).
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Checking the results of genotyping of SNP R72P by sequencing.
G/C c/C G/G

¢ |

CCCCCCGTG (
,'h‘. ANNA \ A ,"(.‘. AT
{VVVVV) . 4 ATAVATR VA

Figure 3.3: Sequencing results of exon 4 on TP53 containing SNP R72P are
corresponding to genotype: GC (Arg/Pro), CC (Pro/Pro), GG (Arg/Arg).
Comment: The DNA sequence of these sample was completely
matched to its PCR-RFLP analysis.
Table 3.3: R72P SNP genotype of 7P53 gene and risk of lung cancer

N
AVAVAVH A

S

Table 3.4: Genotypes of SNPs: P34P, P36P, P47S, V217M, G360A

Patient Control
SNP (n=220) (n=230) OR, 95%CI
n % n %
Allel G 219 | 49,8 | 248 53,9 1,0
C 221 | 50,2 | 212 46,1 1,18 (0,91 — 1,53)
G/G 57 259 77 33,5 1,0
Genotype

of TP53 gene
Wild homozygous | Heteropathic Mutant
homozygous
Genotype genotype genotypes cenotypes
n ‘ % n ‘ % n ‘ %
P34P(C>A) cre C/A A/A
>
450 | 100 o [ o 0o | o
G/G G/A A/A
P36P(G>A)
450 | 100 o[ o 0 | o0
P47S(C>T) C/C (P47P) C/T (P478) T/T (S47S)
450 | 100 0] o 0 [ 0
V217M(G>A) G/G (V217V) G/A (V21TM)" | A/A (M217M)
450 | 100 o[ o 0 | o0
G/G (G360G)" G/C (G360A)" | C/C (A360A)
G360A(G>C)
450 | 100 o | o o | o

G/C 105 | 47,7 | 94 40,9 1,51 (0,97 - 2,35)

C/C 58 | 264 | 59 25,7 1,33 (0,81 -2,19)

Combination | G/G+G/ 162 | 73,6 | 171 743 | 1,0

of recessive C
genes C/C 58 26,4 59 25,7 1,04 (0,68 - 1,58)
Combination G/G 57 25,9 77 33,5 1,0
of recessive G/C +
163 | 74,1 153 | 66,5 1,44 (0,96 - 2,16)
genes C/C

Comment: G/C genotype of codon 72 of TP53 gene was the highest in both
patient and control group. G/C and C/C genotype of codon 72 of TP53 gene may
be possible to increase the risk of lung cancer, but the association is not
statistically significant.
3.2.3. Polymorphism in SNPs: P34P, P36P, P47S, V217M, G360A

Using the sequencing techniques to analyze genotypes at these

SNPs of TP53 gene.

(*) The amino acids are encoded by that change the nucleotid sequence.
Comment: No mutation genotype was found in our study.
3.3. Results of SNP309 genotype of MDM?2 analysis

Using restriction fragment length polymorphism technique
(RFLP) for genotyping 309T>G SNP of MDM?2 gene.

M (-) (+) K16 K7 K13 K23 C18 C21 Cl6 K17 C7

e 157bp
«—— 109bp
e« 48bp

Hinh 3.4: Electrophoresis of the cutting product of gene fragment
contains SNP309 of MDM? gene by MspA i enzyme on research samples.
Samples K17, C7: Homozygous genotype T/T. Samples K16, K23, C16:
Homozygous genotype G/G. Samples K7, K13, C18, C21: Heterozygous
genotype T/G. M: Ladder 100bp; (-): Negative; (+): Positive.
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Comment:

The cutting product of gene include DNA fragment of different sizes, in
accordance with the theoretical calculations. The samples with T/T genotype
consist of only one DNA band of 157 bp (K17, C7). The samples with G/G
genotype consist of two DNA bands of 109 bp and 48 bp (K16, K23, C16) CC
(Pro / Pro) hybridization when only one DNA band of 396bp (K60, K61, C7)
appears. The samples with heterozygous TG consists of three bands with

15
(1,09 -2,63) (1,03-2,51)
Combination TT 60 | 72,7 55 | 239 1,0 1,0
of recessive 0,84 0,78
genes TG+GG | 160 | 273 | 175 | 76,1 (055128 (051 —120)

OR¥* is adjusted from the variables: age, gender, smoking habit by
multivariate logistic regression model.

dimensions of 157bp, 109 bp va 48 bp (K7, K13, C18, C21).

Checking the results of genotyping of SNP 309T>G of MDM?2 gene
by sequencing,

GCTTCGG

T

TG

GCTTCGG

GCTGCGG

oy DAY ooy

Figure 3.5: Sequencing results of gene fragment contains SNP 309T>G

of MDM? corresponding to T/T, T/G, G/G genotypes

Comment: The DNA sequence of these sample was completely
matched to its PCR-RFLP analysis.
Table 3.5: SNP309T>G genotype of MDM?2 gene and risk of lung cancer

Nhdn xét:

The heterozygosity of SNP 309TG was highest in both disease and
control groups. The SNP 309GG homozygous genotype increased the risk of LC
by 1,7-fold in the recessive gene model (OR = 1,7; 95% CI = 1,09-2,63). When
corrected for the variables age, gender and smoking status in the multivariate
logistic regression model still showed homozygous SNP 309GG genotype
increased the risk of 1,61-fold as the model of recessive genes (OR = 1,61; 95%
CI=1,03-2,51).

3.4 Correlation between polymorphism of 7P53, MDM?2 and risk of
lung cancer.
3.4.2. Relationship between polymorphism SNP309T> G of MDM? gene and
the risk of lung cancer by clinical and subclinical characteristics in lung
cancer.
3.4.2.1. Relationship between polymorphism SNP309T> G of MDM? gene and
the risk of lung cancer by gender.

Table 3.6: Relationship between polymorphism SNP309T> G of MDM2

gene and the risk of lung cancer by gender

Patient Control
SNP (n=220) (=230) | OR,95%CI | OR¥*,95%CI
n % n %
T 217 [ 493 | 241 | 524 1,0
Allel 1,13
223 [ 507 | 219 | 476 087 147)
TT 60 | 273 | 55 | 239 1,0 1,0
0,68 0,65
Genotype 4 >
typ TG 97 | 44,1 | 131 | 57,0 043107 | (041-103)
131 1,10
GG | 63 12861 44 [ IO1 ) 277230y | (084-144)
Combination | rpi16 | 157 | 714 | 186 | 80.9 1,0 1,0
of recessive
genes GG 63 | 286 | 44 | 19,1 1,7 1,61

Group OR et OR 1611 OR careHrr OR T6+GGTT
95%CI) 95%CI) 95%CI) (95%CI)
Male 1,31 0,69 1,66 0,87
(0,71 -243) 041-1,18) (1,01-2,76) (0,526 - 1,43)
Female 1,26 0,67 1,67 0,79
(0,43-3,67) (0,29 —1,56) (0,68 —4,06) (0,35—-1,77)

Comment: The homozygous SNP 309GG genotype increases the risk of LC in
males by 1,66-fold as the model of recessive genes ( OR-1,66; 95%CI=1,01-

2,76).
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3.4.2.2. Relationship between polymorphism SNP309T> G of MDM? gene and
the risk of lung cancer by histopathology.
Table 3.7: Relationship between polymorphism SNP309T> G of MDM?2
gene and the risk of lung cancer by histopatholo,
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Comment: The homozygous SNP 309GG genotype increases the risk of LC in
smoker group by 2,09-fold as the recessive gene model (OR=2,09; 95%CI=
1,014.31).
3.4.3. Risk of lung cancer in combination of R72P SNP of TP53 gene and
SNP309T> G of MDM?2 gene
3.4.3.1. Risk of lung cancer in combination of R72P SNP of TP53 gene and
SNP309T> G of MDM?2 gene with smoking

Table 3.9: Risk of lung cancer in combination of R72P SNP of 7P53 gene

and SNP309T> G of MDM? gene with smoking

Grou OR T OR 16111 OR cereHT OR t6+GGT1T
P 95%CI) (95%CI) (95%CI) (95%CI)
1,37 0,72 1,71 0,88
NSCLC (0,79—-2,37) 045-1,14) (1,09 -2,68) 0,57-1,37)
SCLC 0,94 0,42 1,59 0,55
(0,30-2,90) (0,15-1,18) (0,59—-4,28) (0,22—-1,38)
Adenocarcinoma 1,40 0,76 1,69 0,92
(0,79 -2,50) (0,46 —1,24) (1,05-2,72) (0,58 —-1,47)
Carcinoma 2,50 1,47 1,88 1,73
(0,44—14,29) (2,97-17,30) (0,55-6,38) (0,37-8,04)

Comment: The homozygous SNP 309GG genotype increases the risk of
NSCLC by 1,71-fold (OR=1,71; 95% CI= 1,09-2,68) and Adenocarcinoma by
1,69-fold (OR=1,69; 95%CI= 1,05-2,72) as the model of recessive genes in
smoking group.

3.4.2.3. Relationship between polymorphism SNP309T> G of MDM? gene and
the risk of lung cancer by smoking status
Table 3.8: Relationship between polymorphism SNP309T> G of MDM?2
gene and the risk of lung cancer by smoking status

Group OR a1 OR 1611 OR GarGHT OR tG+GGTT
95%CI) 95%CI) 95%CI) 95%CI)

Smoking 1,86 0,85 2,09 1,12
(0,74-468) | (038-190) | (1,01-431) | (0,52-2,40)

No smoking 0,98 0,58 1,38 0,68
(0,50—1,90) (0,34—-1,01) (0,78 —2,43) 0,41-1,14)

Smoking <20 1,86 0,92 1,99 1,18
pack-year (048-7,26) (0,28-3,04) (0,70 —5,65) (0,37-3,66)

Smoking >20 1,87 0,80 2,18 1,08
pack-year (0,53 —6,60) (0,27-2,39) (0,80—5,98) (0,38—3,03)

. Patient Control
Characteristics a % " % OR
Smoking 126 573 162 70,4 1,00
. 1,78
No smoking 9% 27 68 29,6 (120-2,62)
Smoking <20 pack- 3 457 3 485 1,68 (1,01 —
year 2,79)
Smoking >20 pack- 51 543 35 515 1,87 (1,15-
year 3,06)
GG of SNP R72P
of TP53 gene and 32 57,1 53 80,3 1,00
no smoking
CC of SNP R72P of 3.06
TP53 gene and 24 429 13 19,7 4
smoking (1,37 - 6,84)
TT of SNP309T>G
of MDM? gene and 41 55,4 40 74,1 1,00
no smoking
GG of 2,30
SNP309T>G of (1,07-4,93)
MDM? gene and 33 445 14 29
smoking
Comment:
- Smoking increased the risk of LC by 1,78-fold (OR = 1,78; 95% CI = 1,20-
2,62).

- Smoking > 20 pack-year increased the risk of LC by 1,87-fold (OR = 1,87;
95% CI = 1,15-3,06) was higher than the risk of LC when smoking <20
pack-year (OR =1.68, 95% CI=1.01 - 2.79).
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- Those with the CC genotype of R72P SNP of TP53 gene had a 3,06-fold
increase in the risk of developing LC, compared to those with the GG and
non-smokers (OR = 3,06, 95% CI=1, 37-6,48).

- The GG genotype of SNP309T> G of MDM2 gene with smoking were 2,3-
fold more likely to develop LC than those with TT genotype and did not
smoke (OR =1,074,93).

Chapter 4
DISCUSSION

4.1. Characteristics of the study subjects

Age: The youngest was 33 years old and the oldest was 86 years
old, with an average age of 59.89 + 9.432 years. The most common age
group was 50-70 years old (72.7%), the majority of patients aged 45
years or older (93.6%) and young UTP patients (under 40 years)
recorded only 5 cases (2.7%). This finding is consistent with the
findings of several national and international studies. Ngo Quy Chau
and et al. (2012) in the Respiratory Center of Bach Mai Hospital also
reported a mean age of study group was 58.9 + 8.6 years for patient
with LC. Yang P. and et al. (2005) reported that the mean age of the
study group was 65.4 = 11.0 years

Gender: Results of our study has contributed reaffirmed that LC
was more common in men than women, with the proportion of male /
female is 2.86/1. According to study of Ngo Quy Chau and et al. (2012)
at the Respiratory Center of Bach Mai Hospital, male patients
accounted for 73.3%, the rate of male / female is 2.75 / 1.

Smoking: Most of the studies on lung cancer refer to the
smoking factor, but this is a difficult to quantify and separate from the
impact of the environment. Our study documented 94/220 (42.7%)
cases of smoking and no-female-smoker. Analysis of smoking rates in
both LC and control groups, our results confirmed once again that
smoking increased the risk of lung cancer by 1,78-fold greater than no
smoking. Not only that, the level of risk increased by the number of
pack-year. The risk of patients with LC who smoked <20 pack-year,
increases by 1,68-fold, while those who smoked > 20 pack-year can
increases the risk by 1,87-fold.

Histopathology: In this study, we found 90.5% of patients with
non small cell lung carcinoma (NSCLC). This finding is consistent with
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the findings of other studies. According to Ngo Quy Chau and et al., the
prevalence of patients with LC is 93.3%
4.2. Polymorphism of 7P53 gene in study

In study we did not find polymorphism in the SNP P34P, SNP
P36P, SNP P47S, SNP V217M , SNP G360A genotypes. For dupl6
polymorphism, 8/220 lung cancer patients with A1A2 genotype added
16bp at the intron 3 of TP53 gene, accounting for 3.6% higher than the
control group with a prevalence of 1.7% (4/230 cases). However, the
difference was not statistically significant with OR = 2.13; 95% CI =
0.633 - 7.184. From this study, we conducted to analysis the 7P53 gene
polymorphism in lung cancer patients in Vietnam for the first time. Our
results have contributed to the clarification of the relationship between
race and type of cancer that must account for the polymorphism of
TP53 gene.

R72P SNP of TP53 gene: is the most studied SNP in the world.
In this study, we recorded a slightly higher rate of Pro/Pro genotype in
patients with LC (26.4%) than control group (25.6%). Studies on R72P
SNP in relationship with LC have been widely reported in the world but
there is no agreement among authors. Some published studies have no
relationship between SNP R72P and risk of LC similar to ours. Other
studies with large sample sizes have been documented that people with
the Pro/Pro genotype increased risk of developing LC compared to the
Arg/Arg genotype, and are almost prevalent in Asian populations.

4.3. Polymorphism of MDM?2 gene in study

We have identified SNP309 genotype of gene MDM?2 on 220
lung cancer patients and 230 control. From our stydy data, we analyzed
genotypic and allele frequencies and comparison between disease and
control group based on the odds ratio OR with 95% CI. Our findings
suggest that in both groups of patient and control groups, TG is the
dominant type. Our study is similar to other studies on the incidence of
Asian SNP309 genotype of MDM?2 gene.

Our results indicated that the homozygous SNP 309GG genotype
increases the risk of LC by 1.7-fold that of the combined genotypes of SNP
309TT and TG by recessive gene model (OR = 1.7, 95 % CI = 1.09-2.63).
Similar to this study, Gui et al., (2009) analyzed aggregated data from the results
of eight studies with a total of 6,603 LC patients and 6678 controls found that the
MDM?2 SNP309GG genotype increased the risk of LC with a recessive gene
model with OR = 1.17, 95% CI = 1.02-1.34. In racial analysis, the authors found
an increase in the risk of LC occurrence in Asians, as follows: type TG to TT
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(OR=1.2,95% CI-1.05-1.37) ,GG to TT (OR = 1.26; 95% CI=1.01-1.79) and
dominant model (OR = 1.26; 95% CI = 1.11-1.43). However, the study found no
association between the SNP309 MDM?2 genotype in Europeans and Africans in
all genetic models. Thus, the role of genotype by race and habitat needs to be
clarified in relationship to the risk of developing lung cancer.

A recent analysis by Wenwu He and et al. (2012) showed similar
results with the risk of developing L.C under the SNP309GG recessive gene
model for the MDM2, OR = 1,144 (95% CI = 1,037-1,262) and the dominant
gene model, OR = 1,379 (95% CI = 1,142-1,665) in Asian. Beside remarkable
advantages in the study of Gui and Wenwu He (the large number of samples
compared to our study) there are still have limitations that may affect the results
of the study. Firstly, the control choice from the studies may be heterogeneous,
although most are selected from healthy populations that do not completely
eliminate the risk of developing lung cancer. Second, the number of Africans
studied is relatively small, so it was insufficient statistical power to detect a
statistically significant association. Third, Gui's results are based on unadjusted
estimates, while more accurate analyses should be made if personal data are
available, which would allow for adjustment by other variables including age,
ethnicity, smoking status, environmental factors and lifestyle. Therefore, the
selection of disease groups as well as the control group and the assessment of
corrective measures based on individual characteristics will produce more
accurate results. Our research has done well on this issue by choosing a strict LC
group according to the anatomical pathology diagnostic criteria. The control
group was selected among those who received a screening for cancer and the
corresponding age for the patient group. The results of our study are also adjusted
according to gender characteristics to find a more relevant relationship. However,
the limitation of our study is that the number of samples is so small that it is
difficult to find a statistically significant association. Furthermore, the
consideration of the relationship between gene-gene and gene-environment in
the analysis has not yet been addressed. Therefore, in order to have a better and
more comprehensive understanding of the relationship between SNP309T> G
polymorphism of MDM?2 gene and the risk of lung cancer, it is necessary to
analyze the above factors in the study.

4.4. Relationship between polymorphism of 7P53 and MDM?2 gene with the
risk of lung cancer

Lung cancer is the result of a complex process that involves the
interaction of many factors including genotype and environment. Therefore, a
genetic polymorphism or an environmental factor can only have a modest effect
on the development of the disease. Therefore, the results of polymorphic studies
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should be evaluated in relation to biological characteristics as well as
environmental factors for a more accurate assessment of the risk of disease. In
this study, we investigated the relationship between polymorphism of TP53 and
MDM2 gene and the risk of LC in clinical and subclinical clinical characteristics
of LC patients.

Plymorphism of 7P53 gene: This study did not find any association
with the risk of LC by clinical characteristics such as age of disease, genotypes,
gender or histopathology. With smoking status, although data show that smoking
increased the risk of LC, we did not found any statistically significant association
between smoking status and genotype distribution in codon 72 of TP53 gene as
well as its association with the risk of lung cancer following gene models.
However, when analyzing the combination of Arg/Pro genotype in codon 72 of
TP 53 gen with smoking status, we found that those with Pro/Pro genotype and
smoking had a 3,06-fold higher risk of lung cancer (OR = 3.06; 95% CI=1.37 -
6.84). This finding suggests that susceptible genotypes, when exposed to other
risk factors, may increase residual risk. Thus, knowing the genotype of each
person as well as the sensitivity to lung cancer in interaction with other risk
factors will help us to take better measures to prevent the occurrence of the
disease.

SNP 309T>G of MDM? gene:

In this study, we analyzed the age-relate-disease between genotypes
among patients but showed no statistically significant difference. With a sample
size of 220 lung cancer patients may not be large enough to find the difference

When analyzing the relationship of SNP 309T> G of MDM?2 gene by
gender and documenting that the risk of LC in men was significantly increased
under the recessive gene model (OR = 1.66; 95% CI =1, 01-276). This results
were in contrast to the study of Wenwu He & et al (2012) who reported an
increased risk of developing L.C in women with GG genotype (OR = 1,282; 95%
CI = 1,062-1,548). However, besides study of Wenwu He, another published
study by Chua & et al. (2010) showed that the SNP309TT genotype increased
the risk of LC among non-smoking women (not the SNP309GG genotype). The
mechanism for explaining this difference is still unclear, but it is likely related to
estrogen receptors that affect the regulation of MDM?2 gene expression. The
estrogen receptor has been widely discovered in lung cancer cells, suggesting
that genital steroid hormones may play an important role in the pathogenesis of
lung cancer. In addition, MDM?2 may play a role in the potent estrogen-boosting
process in cells independent of the p53 signaling pathway. MDM?2 may increase
the expression of the p65 subunit of NF-kB, a marker of apotosis-free expression
in cancer cells. In addition, SNP309 of MDM?2 promotes binding to Spl, the
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receptor activating factor of many hormones including estrogen. Hence, it may
be possible to influence the hormone-dependent MDM? replication regulation
leading to increased MDM?2 protein in the cell. With these mechanisms, the
genetic variant MDM?2 T309G may increase the formation of lung cancer in a
gender-specific way. However, the results should be interpreted with caution as
the increased risk of lung cancer has not been found in the additive models and
dominant gene model. In our study, no association with the risk of lung cancer in
women could be explained by the small sample size. The majority of lung cancer
patients were male could affect analytical results clearly. Gender stratification
studies, therefore, may need to be strengthened to estimate the relevance of these
mechanisms.

Results showed that the GG genotype increased 1,71-fold of non-small
cell lung cancer (OR = 1,71; 95% CI = 1,09 to 2.68) under recessive gene
modeland adenocarcinoma was 1,69-fold (OR = 1,69; 95% CI = 1,05 — 2,72).
The reason that we have not documented the association with other
histopathologic types of LC may be due to almost histopathology of patients in
our study was adenocarcinoma. Our results are similar to those reported by Sun
Ha Park et al. (2006): the SNP 309GG genotype of MDM? increased the risk of
1,91-fold adenocarcinoma (OR = 1,91; 95% CI = 1,16-3,14)

An analysis of the association between SNP 309T> G of MDM?2 genes
with smoking status showed that an increase in the incidence of LC 2,09 (95%
CI=1,01 - 4,31) in those who smoked cigarettes follow a recessive gene model.
When comparing the smoking GG genotypes with non-smoking TT genotypes,
the risk of developing lung cancer increased by 2,3 fold (95% CI=1,07—-4,93).
Our findings are consistent with studies in the world that smoking is a major risk
factor for LC and people with the SNP 309 GG genotype smoking increased the
risk of developing LC as study of Sun Ha Park (2006).

Our study still has many limitations that may affect the results. First, the
sample size is still small, so the statistical power is still low. Second, many
patients who come to us are no longer smoking cigarettes for many years, so the
details of smoking status can be misleading. On the other hand, research results
may be disturbed by passive smoking status not assessed here. Another factor
leading to limitation in our results is that the subjects in the subgroups for the
analysis are as few as the tumor histopathologic types, the women with LC or we
can not see any case of female smokers in the study. Ultimately, this is a research
study group selection in the hospital so the subjects may not represent for the
general population. Future studies need to be well designed with large sample
sizes may explore additional potential roles of genetic and environmental
interactions in the risk of lung cancer.
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CONCLUSION

1. The genotype rate of polymorphisms of 7P53 and MDM?2 gene study
group
1.1 TP53 gene

s Dupl6 SNP

- The A1A2 genotype in the patient and control group was 3,6% and
1,7%, respectively, but the difference was not statistically significant.

% R72P SNP:

- The frequency of allele C in the patient and control group was 50,2%
and 46,1%, respectively.

- Arg/Arg, Arg/Pro and Pro/Pro genotype in the patient and control group
were 25,9%, 47,7%, 26,4% and 33,5%, 40,9% , 25,7%, respectively.

- Heterozygous Arg/Pro genotype was predominant in both patient and
control group.

« SNPs: P34P, P36P, P47S, V217M, G360A

- No genotypic differences were detected at SNP: P34P (CCC — CCA)
and P36P (CCG — CCT), P47S, V217M, G360A sites in both patient
and control group.

1.2. SNP309T>G of MDM? gene

- The frequency of alleles G in the patient and control group was 50,7%
and 47,6%, respectively.

- The frequencies of TT, TG and GG genotypes in the patient and control
group were 27,3%, 44,1%, 28,6% and 23,9%, 57,0% and 19,1%,
respectively.

- Heterozygous TG genotype is predominant in both disease and control
groups.

2. Relationship between polymorphism of 7P53 and MDM?2 gene and risk
of lung cancer
2.1. TP53 gene

- There is no association between dup16 SNP and the risk of lung cancer

- There was no significant relationship between R72P SNP of 7P53 gene
and risk of lung cancer in all genetic models.

- Pro/Pro genotype in codon 72 of 7P53 gene who smoked have a 3.06-

fold higher risk of developing LC than those with the Arg/Arg genotype
who did not smoke (OR = 3,06; 95% CI =1, 37— 6,84).
2.2. MDM? gene
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- SNP309T> G genotype of MDM? gene increased the risk of LC by 1,7
fold under the recessive gen model (OR GG/TG+ TT =1,7,95% CI=
1,09 - 2,63), increased risk of LC in men and the risk of
adenocarcinoma GG/TG + TT were 1.66 (95% CI = 1,01 —2,76); 1,69
(95% CI=1,05—2,72), respectively.

- The genotype SNP309T> G of MDM?2 gene increased the risk of lung
cancer in smokers 2,09 fold under the recessive gen model (OR = 2,09;
95% CI=1,01-4,31).

- Smokers with GG genotype had a 2,3-fold higher risk of developing
lung cancer than non-smokers with TT genotype (OR = 2,30; 95% CI=
1,07 t04,93).

RECOMMENDATIONS

2. A larger sample size study should be undertaken to detect the

relationship between polymorphism of 7P53 and MDM?2 gene with
the risk of lung cancer as well as some other cancers in Vietnam.

2. Genotypes of TP53 and MDM? should be studied in interaction with

risk factors of lung cancer by prospective study, monitoring time-
exposed subjects with disease rates for each genotype of the 7P53
and MDM?2 gene.
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