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PANH GIA ANH HUONG CUA DA HINH RS1048943
TREN GEN CYPIAI VA PUT GAY DNA TINH TRUNG
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Muc tiéu: Ti wu ky thuat Tetra-ARMS PCR xdc dinh SNP rs1048943; Khao
sdt tan so alen, kiéu gen tai diém da hinh don rs1048943; Phén tich mdi lién quan
giita diém da hinh don rs1048943 trén gen CYPIAI va dut giy DNA tinh tring
trén d6i tugng ngudi Viét Nam. Phwong phdp nghién ciru: Mau tinh trung cua
103 nam gidi c6 ty I¢ dut gdy DNA tinh trung trung binh va cao (DFI > 15%) va
125 nam gi6i c6 ty 1& dut gdy DNA tinh tring thap (DFI < 15%) duoc tich chiét
DNA. Tién hanh x4c dinh da hinh rs1048943 trén cdc mau bang k§y thuat Tetra-
ARMS PCR, sau d6 phén tich va thong ké dit liéu. Két qua: Ky thuat Tetra-
ARMS PCR dugc tdi vu va tng dung thanh cong dé xic dinh kiéu gen cua diém
da hinh rs1048943. Phan bd kiéu gen cua da hinh rs1048943 trén cdc nhém tuin
theo Pinh luit Hardy-Weinberg (HWE) (p > 0,05), tuy nhién khong c6 mébi lién
quan gitra da hinh rs1048943 gen CYPIAI véi nguy co dut gdy DNA tinh trung &
ngudi Viét Nam. Két lugn: Ky thuat Tetra-ARMS PCR dugc tdi wu va img dung
thanh céng dé x4c dinh kiéu gen ctia diém da hinh rs1048943. Khong c6 mdi lién
quan gitra da hinh rs1048943 gen CYPIAI vé&i nguy co dit gdy DNA tinh trung &
nguoi Viét Nam.
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to analyze the relationship between SNP rs1048943 on the CYPIAI gene and
sperm DNA fragmentation in Vietnamese subjects. Methods: DNA was
extracted from sperm samples of 125 men with low sperm DNA breaks (DFI <
15%) and 103 men with average and high sperm DNA breaks (DFI > 15%).
Determine rs1048943 polymorphism was determined on the samples using the
Tetra-ARMS PCR technique, then data was collected and analyzed. Results:
Tetra-ARMS PCR technique has been designed and optimized to identify SNP
rs1048943 on the CYPIAI gene. The results indicated that SNP rs1048943
followed Hardy-Weinberg equilibrium (p > 0.05). However, no association was
established between polymorphism and sperm DNA fragmentation in three
models (additive, dominant, and recessive) (p > 0.05). Conclusion: The Tetra-
ARMS PCR technique was optimized and applied successfully to determine the
genotype of rs1048943 polymorphism. No association was established between
polymorphism rs1048943 on the CYPIAI gene and sperm DNA fragmentation in

three models (additive, dominant, and recessive).
Keywords: SDF; OS; SNP rs1048943; CYPIAI; Tetra-ARMS PCR.

PAT VAN PE

but gay DNA tinh trung la tinh
trang dut gay cdc mach don hodc mach
d6i ciia sgi DNA tinh trung, din dén
phé v& cdu tric DNA. Tén thuong dit
gdy DNA tinh triing c6 thé do rat nhiéu
nguyén nhan gy ra nhu qué trinh tu
chét theo chuong trinh cua tinh tring
(apoptosis), déng g6i chat nhidm sic
DNA trong qud trinh sinh tinh va do
cdc phan Ung oxy héa. Khi tinh trung
bi dat gdy DNA ¢ nhitng vi tri chira
gen lién quan dén kha ning sinh san
hay sy phét trién, 1am t6 cta phoi thi
co hoi c6 thai rat thap [1]. Chi sé danh
gid muc do dat gdy DNA tinh trung
(DNA fragmentation index - DFI) cang

cao c6 nghia la dat gay cang 16n va
kha nang c6 thai cang giam. Khoang
15% nam gidi vo sinh c6 két qua phan
tich théng sb tinh tring binh thuong,
trong d6 8% c6 bat thudng DNA tinh
tring cao [2]. Piéu nay cho thdy chat
lugng DNA tinh trung c6 anh huodng
1én chirc ning sinh san. Nhiéu nghién
ctru dd chimg minh ring su toan ven
DNA tinh tring c6 ¥ nghia quyét dinh
kha nang thy thai, 1am t6 va sy hinh
thanh cua thai [3]. Nam gidi co ty 1€
tinh trung b1 dat gdy DNA cao c6 anh
huong xau dén chat lugng phdi, kha
ning lam t6 va két qua thai sau khi
thuc hién cac phuong phép hd tro sinh
san [4, 5].
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Nam 1993, Halliwell B nghién ctru
vai tro cua céc stress oxy hoéa (oxidative
stress - OS) va cho rﬁng OS 1a su mat
can bang gitta cdc gbc tu do va chét
chdng oxy héa trong co thé, giy ra boi
tinh trang chat oxy héa c6 nong do qué
cao hodc chat chéng oxy héa cé nong
d6 qud thap. Trong diéu kién sinh ly
binh thuong, tinh triing s& san xuat mot
luong nhé ROS (reactive oxygen
species) can thiét di dé duy tri kha
nang thu tinh. Sy du thwra ROS gay anh
huong dén chic ning cia tinh tring va
dan dén vo sinh, thé hién & chi s DFI
cao [6]. Cac thi nghi€ém in-vitro cling
da chting minh sy cin bang giita ROS
va chit chéng oxy héa can thiét cho
kha nang hoat dong va thu tinh cua
tinh tring [7]. Mot sd nghién ctru chi
ra rang nong d6 ROS trong cic mau
tinh tring vo sinh cao hon ddng ké so
v6i mirc d§ tr cdc mau c6 kha ning
sinh san [8]. Su cin bang giita san xuét
ROS va co ché chdng oxy héa bi xdo
tron, OS xuat hién va dan dén ton
thuvong DNA, anh huong dén qué trinh
sinh tinh, mit tinh toan ven va chuc
nang cua tinh trung.

Hé thong chéng oxy héa cé thé
trung hoda hiéu qua ROS trong co thé,
duoc diéu hanh béi mot sb enzyme,
trong d6 CYPIAI - enzyme chinh hoat
héa cdc chat va la chia khéa dé kich
hoat trao d6i chét gitra céc hydrocacbon

48

nhan thom, cdc amin di vong. Enzym
CYPIAI 1a enzym quan trong trong ho
Cytochrome P450 (CYP) ma hoa boi
gen CYPIAI (Cytochrome P450, ho 1,
phan ho A, polypeptid 1) nam trén
nhénh dai nhiém sic thé s6 15, & vi tri
24.1. Céac da hinh trén gen CYPIAI c6
thé gép phan vao su xudt hién cua
stress oxy hoéa ndi sinh vi day la cac
enzyme giai doc twong tic v6i nhiéu
loai nhiéu chit doc moi trudng va chét
gdy ung thu c6 thé hinh thanh ROS.
Trong sb cic bién thé da dugc nghién
cuu cua gen CYPIAI, anh hudng cua
da hinh rs1048943 dén cic thong s
tinh dich va kha nang sinh san da dugc
nghién ctru rong rai, song it c6 nghién
ctru ndo tién hanh d4nh gid vai trd cia
da hinh rs1048943 va duat gay DNA
tinh tring. Do vdy, ching toi tién hanh
nghién ctu nhim: T6i wu kj thudt
Tetra-ARMS PCR xdc dinh SNP
rs1048943 trén bénh nhdan dut gady
DNA tinh trung, khao sdt tan sé alen,
kiéu gen tai diém da hinh don
rs1048943 va phan tich méi lién quan
gitta diém da hinh don rs1048943 trén
gen CYPIAI va dut gay DNA tinh
tring trén doi twong nguwoi Viét Nam.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU
1. P6i twong nghién ciru
Mau tinh tring duoc thu thap tur
Vién M6 phdi 1am sang quan doi va
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Bénh vién Quan y 103, Hoc vién Quan vy,
da duoc tién hanh xdc dinh chi s6 DFI,
st dung bd kit Halosperm (Halotech).
Déi twong nghién cru dugce phan thanh
hai nhém: Nhém bénh véi nam gidi ¢é
ty 1€ dat gdy DNA tinh trung trung
binh va cao (DFI > 15%); Nhom chiing
v&i nam gidi cé ty 1€ dut gdy DNA tinh
tring thip (DFI < 15%). Chiing ti sur
dung cong thic udc tinh ¢& mau cho
nghién ctru nhu sau:

) p.-(1—p)
n=L-ay gz

Trong dé:

n: C& mau nghién ctu.

o: Méc y nghia théng ké, véi
a = 0,05 tuong g do tin cay 95% .

Z(1-0/2): Sai lam loai 1 & muc
1-0/2, voi a = 0,05, Z(1-a/2) = 1,96.

p: Ty 1€ alen A tai vi tri da hinh
rs1048943 (chon P1= 0,7764 cho nhém
chting theo dit liéu thong ké trén quan
thé chau A cua NCBI [9] va P2= 0,91
cho nhém bénh theo két qua cua Fadel
A Sharif trén nhém dbi trong nam gidi
c6 bat thuong vé chi s6 dirt gy DNA
tinh trung [10]).

d: B9 chinh xdc mong mudbn (chon
d=0,1).

Thay sb ta ¢c6 ny = 67 va ny = 32.
Nhu vay, can it nhat 67 dbi tugng cho
nhém ching va 32 ddi tugng cho nhém

bénh. Thuyc té, ching t6i lya chon duoc
125 nam gi6i cho nhém chirng va 103
nam gio1 cho nhém bénh.

2. Phwong phap nghién ctru

* Ky thudt tdch chiét va bdo qudn
DNA tir mdu tinh dich:

Mau tinh dich thu dugc tir cdc doi
tuong sau khi
Halosperm dugc bao quan trong céc
6ng eppendorf 1,5mL trudc khi tién
hanh tich chiét DNA bang bo kit
TopPURE® Serum Viral Extraction
kit cia ABT. Viéc tdch chiét tién hanh
theo quy trinh hudng dan cta nha san
Dung dich NL Buffer va
proteinase K sir dung dé phd v& nhan

lam xét nghiém

xuat.

té bao va phan huy protein, DNA duoc
tach chiét theo phwong phdp cot silicat.
Néng do va d@o tinh sach DNA sé€ duoc
kiém tra bang phuong phip do do hip
thu quang trén mdy do SpectraMax
QuickDrop, dam bao luong DNA tong
sd trong khoang 10 - 20 pg, d6 tinh
sach A260/280 tr 1,8 - 2,0. Sau do
mau sé dugc bao quan ¢ -20°C trudc
khi tién hanh PCR va giai trinh ty gen.
* Phan ung Tetra-ARMS PCR:

Phuong phdp Tetra-ARMS PCR sur
dung hai cip primer: Mot cip moi
ngoai (Fo-Ro) khuéch dai doan trinh ti
¢6 chira SNP can xdc dinh va dong thoi
dugc coi nhu chirng ndi cho phan g
Tetra-ARMS PCR (356bp); mot cip
moi bén trong (Fi-Ri) dugc thiét ké

49



TAP CHI Y DUQC HQC QUAN SU - SO PAC BIET 2024

nguoc chiéu nhau va gfln dac hiéu voi
hai alen can xdc dinh, ting mdi bén
trong va két hop mot trong hai mdi bén
ngoai sé khuéch dai doan trinh tu dic

CA1.2455 Fo
CA1.2455 Ro
CA1.2455 Fi
CA1.2455 Ri

Sau khi tién hanh phan tng Tetra-
ARMS PCR, san pham khuéch dai
duoc kiém tra bang dién di trén gel
agarose 3%.

* Giai trinh tuw Sanger:

Poan trinh tu chira SNP muc ti€u sé
duoc khuéch dai bang phan tng PCR
don mdi, sir dung cip mdi vong ngoai
CA1.2455 Fo va CA1.2455 Ro. Chu
ky nhiét cho phan tmg PCR: Bién tinh
95°C trong 5 phut, 1ap lai 40 chu ky
(bién tinh 95°C - 30 gidy, gan mdi
59°C - 30 gidy, kéo dai 72°C - 35 giay),
va 72°C trong 10 phut. Pién di san
pham PCR trén gel agarose 2% dé
kiém tra.

Séan phém da duge khuéch dai trén
s& duoc sir dyung dé giai trinh tu bang
bo kit BigDye® Terminator v3.1 Cycle
Sequencing (Thermo Fisher Scientific).
Thanh phan cta mdi phan tng Sanger
gém 1uL BigDye, 2uL Buffer, 3.2 pM
modi CA1.2455 Fo; 50ng san pham
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hi¢u cho alen A (225bp) va alen G
(174bp). Trinh ty mdi phat hién da
hinh rs1048943 gen CYPIAI dugc
nhém nghién ctru thiét ké nhu sau:

5’-GCGCAGCTGCATTTGGAAGTG-3’
5-TTTGGGGCTGGAGCTCCACTC-3’
5’-AGACCTCCCAGCGGGCCAT-3
5’-AAGCGGAAGTGTATCGGTGAGAACG-3’

DNA da tinh sach va nudc deion cho
du tong thé tich 10 puL véi chu trinh
nhiét nhu sau: 96°C - 1 phut; 25 chu ky
(96°C - 10 gidy, 50°C - 5 phut, 60°C -
4 phut). San pham duoc tinh sach bang
phuong phap tua EtOH/EDTA. DNA
thu dugc tién hanh dién di mao quan
trén mdy SeqStudio. Trinh tu nucleotide
ctia modi doan gen duoc xé4c dinh bflng
phan mém Bioedit Sequence Alignment
Editor.

* Xt 1y 56 ligu:

S6 lidu dugc théng ké bang phan
mém Microsoft Excel, phan tich thong
ké su dung phan mém R phién ban
4.3.2 dé kiém tra mbi twong quan giira
rs1048943 trén gen CYPIAI va dut
giy DNA tinh tring. Céc kiém dinh
2 phia c6 y nghia théng ké khi gia tri
p < 0,05. Tan s6 kiéu gen & cdc nhém
dugc dinh gid cin bang Hardy-
Weinberg (HWE) st dung kiém dinh
Chi binh phuong.
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3. Dao dirc nghién ciru

Nghién ctru dugc Hoi dong Y dirc
cua Bénh vién Quén y 103 thong qua
(s6 307/KH-HPDD, ngay 26/10/2023).
Viéc lay mau chi duogc thuc hién khi c6
su dong y cua dbi tuwgng tham gia va
chi sit dung cho muc dich nghién ctru.
Ching t6i cam két khong cé bat ky
xung dot loi ich nao xdy ra khi thuc
hién nghién ctru.

KET QUA NGHIEN CUU
VA BAN LUAN

1. Két qua chuin héa phan ung
tetra-ARMS PCR xac dinh da hinh
rs1048943

Phan tmg ARMS PCR véi uu diém
sit dyng ca bén mdi trong cling mot
phan tng gitp viéc xdc dinh kiéu gen

tré nén nhanh va chinh x4c, tuy nhién
c6 thé dan dén hién tuong cic moi
canh tranh 1an nhau. Do d6, viéc xdc
dinh nhiét d6 gan mdi va ty 1 nong do
cdc mdi sao cho phit hop 1a v6 cing
quan trong. Pau tién cic t6 hop cip
don moi ciia 4 moi s& tién hanh chay
gradient - PCR nham x4c dinh nhiét d6
gan moi t6i wvu. O day nhiét do bat cip
t0i wu da dugc chon 1a 59°C. Tién
hanh t6i wu ndng do modi cho phan g
tetra-ARMS PCR tai nhiét do 59°C.
Sau khi khao sdt cdc ty 1& mdi cho
thay, ty 18 nong d6 cap mdi Fi, Ri gip
d6i so v&i cap mdi Fo, Ro s& cho két
qua cic bang dung theo kich thudc da
thiét ké ban dau. Thanh phan phan tng
va chu trinh nhiét phan g tetra-ARMS
PCR duoc chuan hod nhu bang 2.

Bang 1. Thanh phan va chu trinh nhiét phan tng tetra-ARMS PCR
xac dinh da hinh rs1048943.

Thé

r
~

Thanh ph‘.:“in tich Nhiét d6 Theoi gian chuoky
GoTaq Green Mastermix 2X 6,25 pL 95°C 5 phut 1
Nudc deion 0,75 uLL
CA1.2455 Fo 0,5 pL 95°C 30 giay
CA1.2455Ro 0,5 pL
CA1.2455 Fi 1l 59°C 30 giay 40
CA1.2455 Ri 1 pL
DNA template 2,5 uL 72°C 35 gidy
Téng 12,5 uL 72°C 10 phut 1
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San pham duoc dién di trén gel agarose 3% dé phan tich va x4c dinh kiéu gen.
Cac mau xut hién hai bing 225bp va 356bp mang kiéu gen A/A, miu xuit hién
hai bang 174bp va 356bp mang kiéu gen G/G va mau xuit hién ca ba bing
174bp, 225bp, 356bp mang kiéu gen A/G. Ddi véi tat ca cdc miu khong 1én bing
ngoai (356bp), can tién hanh lai phan tng hodc kiém tra lai khau tach chiét DNA
cho dén khi xut hién bang.

Sau khi chuian héa phan ung tetra-ARMS PCR, dé xdc dinh két qua cua
phuong phép c6 chinh xic khong, nhém nghién ctru da tién hanh giai trinh ty
Sanger trén mot s6 mau dai dién dé so sdnh két qua.

A M B C

225hp

174bp

Hinh 1. Két qua phan ung tetra-ARMS PCR xdc dinh da hinh rs1048943
mot sd mau dai dién.
(A): Mau G/G (B): Mau A/G (C): Mau A/A  M: Thang 100bp

130 140 150
T CCCAGOCG GG CAA|C|]G 6 T CTOCACTCOG ATACACTT

(A)LJ\N\L\/\/\[\N\M Vil VAW

120 140
chc-\EcGGGcA:\\GGTCTcACcExT-\chT.

140
TCCC%GCGGGC*\T ¢ T CTCACCUGATACACTT

. A N
o \/\M ;LV\/\L\AZ\f A AATAYAYS \M/\/\ / \:‘"\v‘f \A[J\f VA

—

Hinh 2. Két qua giai trinh ty Sanger san pham khuéch dai vong ngoai
mot s6 mau dai dién.
(A): Mau G/G (B): Mau A/G (C): Mau A/A
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Két qua giai trinh ty cho thdy c6 sy dong nhat vé két qua gitra hai phuong
phép tetra-ARMS PCR va giai trinh ty Sanger trén tit ca cdc miu dai dién (Hinh
1 va 2). Nhu vay, phan ung tetra-ARMS PCR xéac dinh da hinh rs1048943 da
duoc nhém nghién ctru chuan hod thanh céng. So giai trinh tw Sanger, k§ thuét
Tetra-ARMS PCR phat hién da hinh rs1048943 c¢6 vu diém 1a chi phi thip hon,
thoi gian nhanh hon, khong can cdc trang thiét bi dit tién, khéng qud phirc tap
nhirng van dam bao d6 chinh xdc va c6 thé 4p dung trén ¢ mau 16n.

2. Két qua phan tich mdi lién quan giira diém da hinh don rs1048943 va
dut gay DNA tinh trung

Sau khi da t6i wu phan tng Tetra-ARMS PCR xdc dinh SNP rs1048943, nhém
nghién ctru 4p dung cho 228 mau bénh va chimng:

Hinh 3: Két qua phan tng tetra-ARMS PCR
xdc dinh da hinh rs1048943 mot s6 miu nhém bénh.

-:Ching4m  +:Ching duong  87-100: Mau bénh tir 87-100  M: Thang 100bp

Két qua dién di dugc phan tich va thong ké cu thé trong bang 3 va 4:

Bang 3. Két qua phén tich tin suét kiéu gen, kiéu alen.

Nhom bénh Nhom chirng
CYPIAI (rs1048943) n =103 n =125
n (%) n (%)
AA 49 (47) 68 (54)
AG 43 (42) 46 (37)
GG 11 (11) 11 (9)
P Hardy-Weinberg 0,73 0,43
x2 0,11 0,63
A 141 (68) 182 (73)
G 65 (32) 68 (27)
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Diém da hinh rs1048943 déu tuan
theo can bang Hardy-Weinberg (P Hardy
Weinberg > 0,05) & nhéom bénh va
nhém ching. Kiéu gen A/A chiém ty 18
cao nhét trong ca hai nhém dbi tuong
(lﬁn luot 1a 47% va 54% trong nhom
bénh va nhém chimg). Kiéu gen G/G
chiém ty 18 thap nhat trong ca hai nhém

doi tuong. Tan suat cuia alen A va G

trong nhom chirng cua nghién clru nay
1an luot 12 73% va 27%, diéu nay ciing
trong dong véi két qua thng ké trén
quan thé ngudi chau A (Tan suét alen
A 1a 0,7764 va alen G la 0,2236) [9].
Nghién ciru cua tic gia Vii Thi Huyén
trén quan thé ngudi Viét Nam khoé manh
cling cho két qua alen A chiém da s
(89,4%) va alen G chi chiém 10,6% [11].

Bang 4. Két qua phén tich méi lién quan giira da hinh rs1048943
véi dut gady DNA tinh trung.

Nhém bénh  Nhém ching

Mo hinh (n=103) (n=125) OR 95% CI p
n (%) n (%)
MG hinh troi
AA 49 (47) 68 (54) 1,00
AG+GG 54 (53) 57 (46) 1,31 (0,78 -2,22) 0,305
MG hinh Ian
AA+AG 92 (89) 114 (91) 1,00
GG 11 (11) 11 (9) 1,24 (0,51-2,99) 0,632
M0 hinh cong gop
AA 49 (47) 68 (54) 1,00
AG 43 (42) 46 (37) 1,30 (0,74 -2,26) 0,357
GG 11 (11) 11 (9) 1,39 (0,56 - 3,46) 0,481
Alen
A 141 (68) 182 (73) 1,00
G 65 (32) 68 (27) 1,23 (0,82-1,85) 0,309
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Gid tr1 p thu duoc ¢ cd 3 mo hinh
(trgi, 1an va cong gdp) déu 16n hon
0,05; do d6, cc phép kiém dinh khong
c6 y nghia thong ké. Kiéu gen ciing
nhu kiéu alen cua da hinh rs1048943
cho thdy khéng c6 sy lién quan dén
nguy co dut gdy DNA tinh trung &
nhém dbi tuong nghién ctu. Két qua
nghién ctru thu duoc ciing twong dong
v6i két qua nghién ctu da hinh
rs1048943 trén gen CYPIAI duogc
Fadel A Sharif va CS thuc hién trén
nhém dbi twong nam gi6i dut giy
DNA tinh trung nam 2023 [10].

CYPIAI da dugc chirng minh déng
vai tro quan trong trong vO sinh & nam
gidi. CYPIAI 1a enzym chuyén hod
giai doan I tai gan, tham gia vao qua
trinh chuyén héa cdc xenobiotics,
nhirng hop chit héa hoc khéng do sinh
vat tao ra, vi du nhu polycyclic
aromatic hydrocacbon (PAH),... Cac
bién thé da hinh ctua gen CYPIAI sé&
anh huong dén kha niang chuyén hod
ddc tinh va tinh trang o dong chat doc.
Diéu nay c6 thé anh huong t6i chuyén
héa trong va ngoai gan va chuyén héa
ctia cdc chat nén ndi sinh (testosteron
va cdc hormone khic...), gy ra vo
sinh & nam gidi [12]. Ngoai ra, cé
nhitng gia thuyét cho rang thong qua
tdc dong cua thy thé Aryl hydrocarbon
(AHR), CYPIAI c6 thé hoat hod va

san xuat ra qud nhiéu ROS, giy ra mat
can bang oxy hoa trong té bao. Luong
16n ROS sé& lam tén thuong DNA cua
tinh tring dan dén giam kha ning thy
tinh v anh huong dén su phét trién
cua phoi [13]. Tuy vay, ¢ nghién ctru
nay da chi ra khong c6 sy anh huong
cua da hinh 1rs1048943 trén gen
CYPIAI va dat gay DNA tinh trung.
Pé c6 cdi nhin khoa hoc ddy di1 vé van
dé nay, trong twong lai s& cin nhiéu
nghién ctru hon vé mdi twong quan
gilta cdc bién thé cua cdc gen chdng
oxy héa va dut gy DNA tinh trung.

KET LUAN

K¥ thuit Tetra-ARMS PCR dugc tbi
wu va tng dung thanh cong dé xdc dinh
kiéu gen cua diém da hinh rs1048943.
Khong tim thidy mbi lién quan giita da
hinh rs1048943 gen CYPIAI v&i nguy
co dut gdy DNA tinh trung & nguoi
Viét Nam.

Loi cam on: Nghién ctu dugc thuc
hién trong khuén khd dé tai nhanh:
“Nghién ctru da hinh va biéu hién mot
s gen lién quan dén nhiém doc hod
hoc mdi trudng”, thudc dé tai cAp Nha
nude, mia s6 DPTPL.CN-39/21. Chiing
té1 xin chan thanh cam on Vién Suc
khoé nghé nghiép va Méi truong, Vién
Mo phoi 1am sang Quan doi va Bénh
vién Quan y 103, Hoc vién Quan y da
tao diéu kién hd trg cho nghién ctru.
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