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LOI CAM DOAN

T6i xin cam doan:

Luén an la cong trinh nghién ctru cta riéng t6i. Nghién ctru dugc thuc
hién trong khudén kho dé tai Vién Han 1am Khoa hoc va Cong nghé Viét Nam
mi s6 VAST02.04/17-18, “Nghién ciru da hinh nucleotide don (SNP) ciia mot
s6 gen lién quan dén bénh git ¢ nguoi Viét Nam”, thoi gian thyc hién 2017 -
2018 do PGS. TS. Nguyén Thity Duong lam chi nhiém dé tai.

Céc s6 lidu va két qua trinh bay trong luan 4n 1a trung thuc. Mot s6 da
dugc cong bd trén cac tap chi khoa hoc chuyén nganh trong nude va qudc té
v6i su déng ¥ va cho phép cua dong tac gia, mot s con lai chua duoc cong bd

trong bét ky cong trinh nio khéc.

Ha Noi, ngay 13 thang 04 nam 2023

Nghién ctru sinh

Nguyén Tran Minh Thing
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Pau tién, t6i xin phép duoc bay to su kinh trong va 1ong biét on sau sic
dén PGS. TS. Nguyén Thuy Duong, Trudéng phong Hé gen hoc nguoi, Vién
Nghién ctru hé gen, Vién Han 1am Khoa hoc va Cong nghé Viét Nam, nguoi
da tan tinh huéng dan, giup dd, tao diéu kién thuan loi cho toi trong subt qua
trinh nghién ctru va hoan thanh luan an nay.

T6i ciing xin guri 101 cam on sdu sac va sy kinh trong dén GS.TS. Nong
Van Hai, nguyén Vién trudng Vién Nghién ctru hé gen, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam, nguoi da tan tinh giup dd, dua ra nhitng 101 chi
dan dé t6i c6 thé hoan thanh tét luan 4n ctia minh. Nhimng 10i nhan xét, gop y
ctia Thay vé hudng gidi quyét van dé trong sudt qua trinh nghién ciru 1a nhimng
bai hoc v6 cliing quy gia ddi véi t6i, khong chi trong qua trinh hoc tip nghién
clru, ma con ca trong hoat dong chuyén mon sau nay.

T61i xin tran trong dugc gui 161 cdm on téi Ban Giam ddc Hoc vién Khoa
hoc va Cong nghé Viét Nam, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam
di tao diéu kién dé t6i co6 thé hoan thanh luan an ctia minh.

Tbi xin tran trong dugc giri 16i cdm on téi GS. TS. Nguyén Huy Hoang,
Vién truong Vién Nghién ciru hé gen va cac Thay C9, cac Anh Chj & trong
Vién Nghién ciru hé gen ciing nhu cac Thay C6, cac Anh Chi & phong Dao tao
cua Hoc vién Khoa hoc va Cong ngh¢ Viét Nam, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam da tan tinh gitp do, tao moi diéu kién tt nhat dé t6i hoan
thanh tt luan an cua minh.

T6i xin tran trong giri 101 cam on dén ldnh dao cac cip va ddng nghiép
& Bénh Vién Nguyén Tréi va Phong kham da khoa Dai Phuéc, Thanh phd Ho
Chi Minh, d3 tao moi diéu kién dé toi c6 thé hoan thanh nhiém vu hoc tap va
nghién ctru cua minh.

Cubi cung, t6i xin duge danh sy biét on sau sac toi bd, me, vo, con, gia
dinh va ban bé da ludn bén canh dong vién, hd trg dé toi c6 thé hoan thanh
luan an nay.

Nghién ctru sinh
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ANOVA | Analysis of variance Phan tich phuong sai
ALT Alanine aminotransferase Alanine aminotransferase
AST Aspatate transaminase Aspatate transaminase
ATP Adenosine triphosphate Adenosine triphosphate
BMI Body mass index Chi s6 khdi co the
bp base pair Cap base
BUN Blood urea nitrogen Urea nitrogen mau
Community Oriented | Chuong trinh Dinh hudng
COPCORD | Program for Control of | cong dong kiém soat bénh
Rheumatic Diseases khép
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DNA Deoxy ribonucleic acid Deoxyribonucleic acid
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GWAS Genome wide association Nghiér~1 cfnf tuso?g quan toan
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HDL.C High density lipoprotein — | Cholesterol c6 lipoprotein ti
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MSU
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Muodi urate natri
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NST Nhiém sic thé

OR Odd ratio Chi s6 odd

PCR Polymerase chain reaction Phan tng chudi polymerase
SBP Systolic blood pressure Huyét ap tam thu

SNP Single nucleotide Da hinh nucleotide don

polymorphism

TAE Tris — Acetate - EDTA Tris — Acetate - EDTA

TG Triglyceride Chét béo trung tinh
WBC White blood cells Bach cau
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MO PAU

Tinh cap thiét ciia van dé nghién ciu

Gut 12 bénh 1y rbi loan chuyén hod giy ra béi tinh trang lang dong acid
uric & cac md do tang nong do acid uric mau. Triéu ching 1am sang ciia bénh
bao gém viém khdp, ndt tophi, bénh than va séi uric. Triéu chimg dién hinh
cua bénh 1a hi¢n tugng ndi cuc hodc viém & cac khoép, gdy dau don cho nguoi
bénh. Bénh nhan thuong xuét hién nhitng dot cép hodc tai phat nhiéu 1an. Bénh
gat néu diéu tri khong ding, khong kiém soat tot acid uric mau s& dé lai hau
qua ndng né nhu bién dang khop ban tay, ban chan, sdi than, suy than, cac bénh
tim mach va anh huéng dén chat lugng séng cia ngudi bénh. Bénh git hién
nay co ty 1é cao, dic biét & cac nude dang phat trién do ché do6 an uéng khong
duogc kiém soat. Theo cac nghién ctru tai Chau au, bénh chiém khoang 0,02 -
0,2% dan sd [1], xuét hién chu yéu O nam gioi tudi trung nién. Bénh co6 kha
nang di truyén. O Anh ty 1¢ mac bénh git ting tir 0,14% nam 1975 1én 1,4%
nam 2005. Bénh anh huong dén khoang 600.000 ngudi & Anh va sd ngudi méc
bénh nay ngay cang tang trong nhiing nim gan day [2]. Mot nghién ctru gn
day ctia My cho thay bénh gut da ting gan gap doi trong hai thap ky qua va c6
lién quan t&i su gia ting s6 ngudi béo phi [3]. Tai Viét Nam trong giai doan
1978-1989 ty 1€ bénh gut chiém 1,5% céac bénh nhan mic bénh co xuong khép.
Theo mdt nghién ctru khac vé mé hinh bénh tat tai khoa co xuong khop bénh
vién Bach Mai trong 10 nim (1991-2000) gut chiém ty 1& 1a 8,57% [4]. Gan
day, cac nghién ctru vé mbi tuong quan giita cac bién thé nam trén cac ving
gen dugc quan tam rat nhiéu trén thé gisi. Cu thé, nghién ciru GWAS ¢ quy
mo 16n nhat & chau Au duoc tién hanh véi bd mau trén 110.000 c4 thé da phat
hién ra 28 locus di truyén lién quan dén ndng d6 urat huyét thanh va bénh gut
[5]. Mot nghién ctru khac ciing dugc tién hanh trén khoang 33.000 ca thé &
Poéng A ciing da xac dinh duoc bdn gen c6 lién quan dén ndng d6 acid uric
(SLC2A49, ABCG2, SLC22A412 va MAF) [6].

Mic du bénh c6 nhitng biéu hién dic trung trong giai doan nang, nhung
viéc chan doan bénh sém hién nay con gap nhiéu kho khian. Nguyén nhan la

do giai doan gt cap thuong bi bo qua, dic biét trong truong hop két qua xét



nghiém acid uric mau khong cao. Vai tro phan tich dich khép dé tim tinh thé
urat kho thue hién duge do diéu kién vé co s vat chit va nhan luc chua dap
mg duoc. Tiép dén 1a tinh trang lam dung thude, mot sé thude cé anh huong
dén chuyén hoa acid uric mau giy ra nhiing con gat cap. Mic du biéu hién
tang cao ham luong acid uric mau 1 dau hi¢u phat hién sém nguy co bénh git,
tuy nhién, ham lugng acid uric mau cao khéng dong nghia véi mac bénh git.
Tuy nhién néu tinh trang ting acid uric mau kéo dai s& dan dén nguy co mac
bénh ght. Ngoai ra, nhitng ddu hiéu cta con git cap xuat hién ma bénh nhan
¢ thé nhan biét nhu tinh trang khoé chiu, cam gidc nang chan, co rat cac co,
moi & cac khép, dic biét 1a khop ngon chan, té bi ngén chan, dau dau, dau
thuong vi, tiéu nhiéu. Cac triéu chimg nay thuong khong dic hiéu va dé bi
nham 14n véi cac bénh 1y khac. Gan ddy nhiéu cong trinh nghién ciru vé mbi
tuong quan gitra ting nong do acid uric trong mau va bién thé trén gen lién
quan dugc chu trong nghién ctru trén thé gidi. Két qua cua nhiig nghién ctru
nay nham hd trg kha nang chan doan sdm, hd trg diéu tri va phong ngira bénh
[7]. Viéc phét hién bénh sém dé dua ra phuong phap diéu tri ding din va c6
huéng dy phong tich cuc 1a can thiét. Tuy nhién, huéng nghién ctiru mdi twong
quan giita bénh gat va cac bién thé trén gen lién quan chua duoc tién hanh
nhiéu tai Viét Nam, do d6 chung toi di tién hanh dé tai “Nghién ctru tinh da
hinh ctia mot s6 gen trén bénh nhan git”.
Muc tiéu nghién ciru
1. Xac dinh tan s6 cac allele va kiéu gen ctia 6 gen ABCG2, SLC22A412,
SLC2A9, TNFa, TLR4 va SLC17A1 trén bénh nhan gt so vdi ddi chung
la ngudi khoé manh
2. Phan tich mdi lién quan giita cac da hinh ctia 6 gen ABCG2, SLC22A12,
SLC2A49, TNFa, TLR4 va SLCI17A1 véi bénh ght va mot sb chi s6 can

lam sang.

Nhirng dong gép méi ciia ludn an
Pay 14 nghién ctru mo ta bénh - chimg véi quy méd twong ddi 16n dau

tién & Viét Nam, bao gdm 170 mau bénh va 351 mau chimg. St dung phuong



phap PCR, RFLP va giai trinh ty Sanger, da xac dinh duoc tan suét ctia 9 bién
thé ndm trén 6 gen ABCG2, SLC22412, SLC249, TNFa, TLR4 va SLC17A1.

Nghién ctru di xac dinh duge mdi lién quan giita 2 da hinh gen v6i nguy
co mac bénh gut:

+ Pa hinh ABCG2 1s72552713 ¢6 mdi lién quan kha manh véi bénh
gat. Cu thé, nguoi c6 kiéu gen GA ¢ nguy co mic bénh gut gap gan 19 1an so
v6i ngudi mang kiéu gen GG.

+ Pa hinh gen SLC22A12 rs11231825 c6 lién quan vdi bénh gut, lam
tang cao nguy co bénh git, cu thé ngudi mang kiéu gen CT va TT ¢ nguy co
mac bénh gat cao hon kiéu gen CC lan luot 14 3,119 lan (95%CI: 1,122 - 8,669;
p=0,029) va 3,195 1an (95%CI: 1,439 - 10,654; p=0,008).



CHUONG 1. TONG QUAN

1.1. Pai cwong vé bénh giit

1.1.1. Khadi ni¢m

Gut 1a mot bénh 1y vé réi loan chuyén héa, duoc dic trung boi nhing
dot viém khép cap hay nhiing dot tai phat cua tinh trang man tinh va sy ling
dong tinh thé urat trong cdc mo [8]. Bénh nguyén 1a do tinh trang rbi loan
chuyén héa cac nhan purin 1am ting acid uric mau kém véi su bdo hoa acid
uric & dich ngoai bao gy lang dong tinh thé urat & cac mé [9].

1.1.2. Dich té hoc

Gut 1a bénh 1y thuong gip & cac nudc phat trién va ngay cang c6 xu
huéng lan rong sang cac nudc dang phat trién. Theo cac nghién ciru tai Anh ty

1€ gut da tang tir 0,14% nam 1975 1én 1,4% nam 2005 [10].
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Hinh 1.1. Ti 1é bénh nhdn gt ¢ cdc nwée gia ting theo tudi [11]

Cdc dwong biéu dién véi cdc mau sdc khdc nhau thé hién 1y 1é bénh nhan gt
& cdc nuée khdc nhau trén thé gici

Pi c6 nhiéu nghién ciru duoc thuc hién dé tim hiéu vé dich t& hoc ctia bénh
giit. Trong nghién ctru khac nhau da dugc cong bd trén thé gidi cho thay ty 1¢ luu
hanh va ty 1¢ mic bénh gut co su phan bd dia Iy va chung tdc rod rét. Mot nghién
ctru vé bénh git & Vuong qudc Anh cho thay ty 18 mac bénh 14 2,49% va ty 1¢ luu
hanh bénh 14 1,77 trén 1.000 ngudi-nim vao ndm 2012. Ca hai s6 liéu déu cao hon



so voi cac udce tinh trude do [2]. Va mdt nghién ctiru dugce thuce hién tai My cling da
chi ra rang ty 1¢ mac bénh git cao, dat dén 3,9% trong giai doan 2007-2008 [12].
Tai khu vyre Chau A, Dai Loan 1a mét trong nhing quéc gia ¢6 ty 16 mac bénh gut
cao nhét. Nghién ctru khéo sat ty 16 mac bénh git toan dat nuéc Dai Loan giai doan
tir nam 2005 dén nam2008 ghi nhén ty 1& mac bénh ¢ nam gidi va nit gidi twong
g 13 8,2% va 2,3%. Hon nita, nghién ctru ciing cho thay nguoi ban dia Pai Loan
c6 ty 1& médc bénh gut rat cao, didu nay dugc cho 1a ¢6 lién quan dén tinh chét di
truyén ctia bénh [3].

Tai Vi¢t Nam, trong giai doan tir ndm 1978 dén nam 1989, ty 1¢ bénh
nhan nhap vién vi gat chiém 1,5% tong sd cac bénh nhan duoc diéu tri noi tri
tai khoa co xuong khop bénh vién Bach Mai va theo mot nghién ctru khac da
duogc cong bd thi trong 10 ndm (1991-2000) ty 18 nay da ting 1én khoang 8,57%
[4].

Mot s6 nghién ctru dich té hoc ciia TO chirc Y té thé gidi va hoi thap
khép hoc chau A — Thai Binh Duong tién hanh tai mot sb tinh mién Bic nudc
Viét Nam vao nhitg nam 2000 cho thay ty 1¢ mac bénh gt 13 0,14% & ngudi
trudng thanh [13, 14, 15].
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Hinh 1.2. Ti 1é bénh nhdn git theo gidi & cdc nudce trén thé gici [16]
Cot mau do thé hién ty l¢ % nam gidi o cdac nuwoc va cot mau xanh duong

ddam thé hién ty lé % nir gidi 0 cdc nuoc trén thé gioi



1.1.3. Co ché bénh sinh
a) Chuyén héa acid uric

Acid uric 1a mot hop chét hitu co di vong C5SH4N403 (7,9-dihydro-1H-
purine-2,6,8(3H)-trione) v4i trong lugng phan tir 1a 168 Dalton. Nhiéu enzyme
c6 lién quan dén viéc chuyén dbi hai acid nucleic purine, adenine va guanine,
thanh acid uric (hinh 1.3). Ban dau, adenosine monophosphate (AMP) dugc
chuyén ddi thanh inosine thong qua hai co ché khac nhau; (1) dau tién loai bo
mot nhém amin bang deaminase dé tao thanh inosine monophosphate (IMP)
tiép theo 1a dephosphorylation v&i nucleotidase dé tao thanh inosine, (2) hoic
loai b6 mot nhém phét phat bang enzyme nucleotidase dé tao thanh adenosine
tiép theo 1a khir nhiém dé tao thanh inosine. Guanine monophosphate (GMP)
dugc chuyén d6i thanh guanosine bang enzyme nucleotidase. Cac nucleoside,
inosine va guanosine, duoc chuyén doi thém thanh purine, hypoxanthine va
guanine, twong Ung, bdi enzyme purine nucleoside phosphorylase (PNP).
Hypoxanthine sau dé bi oxy hoa dé tao thanh xanthine xuc tac bdi xanthine-
oxidase (XO), va guanine dugc khir nhiém dé tao thanh xanthine dudi hoat
dong ciia guanine deaminase. Xanthine mot 1an nita bi oxy héa bai xanthine
oxidase dé tao thanh san pham cudi ciing, acid uric (hinh 1.3).

Acid uric 14 san pham cubi ciia con dudng chuyén héa purin ngoai sinh
va ndi sinh [17]. Tong lugng purin ngoai sinh thay doi dang ké theo ché d¢ an
udng va s6 lugng protein dong vat ma co thé hap thu vao mdi ngay. Theo mot
s6 tai liéu nghién ctru, cac thuc phém giau purin co thé ké dén nhu ruou bia,
thit bo, thit gia cam, hai san, nim, rau bina, mang tay va sup lo, ... [17]. Bén
canh d6, qua trinh san xuat acid uric ndi sinh chiém khoang hai phan ba tong
s6 lwong acid uric duge tong hop, thanh phan niy chil yéu dén tir gan, rudt va
cic mot s6 cac méd khac nhu co bép, than, noi mé mach mau [18].

Ban than acid uric 12 mét loai acid yéu thudng ton tai dudi dang este 1a
mudi urat hoa tan trong huyét twong. O nhiing nam gii khoe manh, nong do
acid uric trong méu thuong duy tri & muc trung binh vao khoang 5,1mg/dl.
Trong khi d6, d6i v6i nit gii, ndng d6 acid uric c6 thé thap hon véi chi s6

ndng d6 dat khoang 4,0mg/dl [17].



Trong diéu kién binh thudng ndng d6 acid uric trong co thé duoc giit ¢
mirc hang dinh do sy cin bang gitra qua trinh tong hop va dao thai. Luong acid
uric do co thé tao ra s& dugc dio thai qua dudng than va mot phan qua dudng
tiéu hoa [14, 19, 20]. O ngudi binh thudng luong acid uric duoc tao ra trong
mot ngay vao khoang 1200mg [21]. Khi qué trinh nay bi mat can bang sé giy

nén bieén do6i lugng acid uric trong co thé.
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Hinh 1.3. So' d6 chuyén héa acid uric
Vi nhiéu 1y do, hién tugng ting acid uric méu xay ra nhung khong luén

luén dan téi ling dong tinh thé urat. Hau hét nhitng bénh nhan giai doan dau



tang uric mau c6 thé khong c6 tridu ching va khong ghi nhan nhimng bién c6
1am sang do lang dong tinh thé urat.

Khi ¢c6 tinh trang ling dong tinh thé urat, thoi diém d6 co thé c6 hién
tuong bao hoa urat dich ngoai bao, biéu hién bang tinh trang tang uric mau voi
ndéng do acid uric huyét thanh vugt qua ngudng gidi han toi da, xap xi kha
nang hoa tan cua urat.

Nong do cua acid uric trong mau duoc xem la ting khi né vugt qua
ngudng gidi han ctia d6 hoa tan urat trong huyét thanh, gia tri vuot ngudng
duoc xac dinh khac nhau tuy thudc vao gidi tinh [19, 22] :

e Nong d6 acid uric & nam > 7mg/1 (420pmol/l)
o Nong d6 acid uric & nit > 6mg/l (360pmol/1)
b) Co ché bénh sinh

Theo céc tai lidéu nghién ctru hién nay, co rat nhidu yéu t6 nguy co dan
t6i tinh trang ting uric mau, c6 thé ké dén nhu sy giam thai urat qua dudng
than va duong ti€u hoa hodc su tang san xuét urat qua muc trong co thé [20,
23]. Khi ¢6 su ting ndong do uric mau qua muc vuot qua kha nang hoa tan dan
to1 léng dong céc tinh thé urat tai nhiéu vi tri, khai phat phan ng viém.

Trong s cac yéu té nguy co duoc liét ké, mot sb yéu t6 khong thay doi
duoc bao gém gidi tinh nam, tudi tac cao, va chung toc. Ngoai ra, mot sb yéu
t6 nguy co thay d6i dugc bao gdm béo phi, dung nhiéu cac thirc udng chira
con, cac loai soda va nudc trai cdy chtra nhiéu duong fructose hay sucrose,
tang huyét ap, dung loi tiéu quai hozc thiazide, bénh than man, ... [19].

Su tich Iy acid uric & md, tao nén cac not tophi. Khi cac not tophi tai
sun khop vo s& khoi phat con git cap do sy lang dong vi tinh thé tai khép,
trong mang hoat dich, trong mé sun va md xuong s& dan dén bénh xuong khép
man tinh do gut, sy c6 mat vi tinh thé urat tai mé mém, bao gan tao nén not
tophi va cudi cung viém than k& 1a do tinh thé urat ling dong tai t6 chirc k& ctia
than. Acid uric ni¢u tdng va sy toan hda nudc tiéu dan dén soi tiét nicu trong

bénh ght [19, 21, 24].



Hinh 1.4. Anh tinh thé urat trong dich khép dwéi kinh hién vi phan cuwc [9]
Cdc tinh thé urat c6 hinh dau kim va hinh que, c6 thé quan sat dwoc dwéi
kinh hién vi dnh sang phdn cwce bi triv (vét kinh 400x)

1.1.4. Phén logi bénh gut
Bénh dugc phan loai dya trén nhiéu yéu td va c¢6 nhiéu cach phan loai.
Tuy nhién hi¢n nay, bénh git thuong dugc phan loai duya vao nguyén nhan va
theo thé 1am sang. Phan loai theo nguyén nhan bao gdm bénh gut nguyén phat
va bénh gut thir phat.
a) Gut nguyén phat
Bénh git nguyén phat theo cac nghién ciru hién nay cho thay chiém da
s6, tuy nhién cac nguyén nhan hién con chua rd, nhiéu gia thuyét cho thay c6
thé do di truyén, thirc an, hodc cac nguyén nhan khac. Bénh thuong hay gip o
nam gidi, an nhiéu hai san, uéng bia rugu. Mot s truong hop cé thé lién quan
dén yéu t6 di truyén.
b) Gut thir phat
Bénh gat tht phat thi it gap hon. Theo cac tai liéu nghién ctru cho thiy
thi nguyén nhéan chinh 1a do suy thin man tinh va dung thudc loi tiéu. Bén canh
do, cac nguyén nhan khac cé thé gap l1a bénh mau (bénh bach cau, thiéu mau
tan huyét, da u tuy xuong,...), bénh da vay nén dién rong, bénh suy gidp, tinh
trang chan thuong, tinh trang nhiém khuan va mét sb tinh trang khac.
Déi voi cach phan loai bénh gt theo thé 1am sang, cac thé bénh duoc

liét ké bao gdm bénh gt cap tinh va bénh bénh git man tinh.



10

c) Bénh guit cap tinh

Con gt cap tinh dién hinh c6 thé xuat hién tu phat hodc khai phat sau
bita an uéng nhiéu ruou thit, sau phau thuat, stress, ... Trong d0, cac triéu
ching c6 thé xuét hién duge mo ta trong y van.

Triéu chtng co ning bao gdm khép dau dit doi, bong rat, thuong xuyén
dau dén cuc d6, dau 1am bénh nhan mat ngu. Con dau tang 1én vé dém, co thé
kém theo s6t 38 — 39°C, c6 thé sbt rét run. Con dau tir vai ngay dén vai tudn
giam dan khong dé lai di chtng.

Triéu chtng thuc thé cua bénh gt c6 thé cé nhu tinh trang cac khop bi
tén thuong sung 1én, ving da trén cac khdp tuong tmg bi tng hong hodc do,
ddi véi cac khép 16n ¢o thé su tran dich, con cac khép nhé co thé ¢6 hién tuong

phu né.

Hinh 1.5. A. Ton thwong dang not tophi trén ngon tay cdi ban tay trdi [25]
Vi tri miii tén la ton thwong dang not tophi, gdy ra hién twong swng dé viing
nén ngon tay cdi ban tay trdi
B. Ton thuiong dang not tophi trén ngén chdn cdi ban chan trdi [26]

Vi tri miii tén la ton thwong dang not tophi, gdy ra hién twong swng dé viing

nén ngon chdn cdi ban chan trai
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Khi thyc hién xét nghiém nong dé acid uric mau, c6 thé thay hién twong
gia ting vé nong do. O nam gidi, ndng do co thé ting 16n hon 7 mg/l (420
pmol/l), va & nit gi6i 16n hon 6 mg/1 (360 pmol/1). Khi thyc hién 1ay dich khép
viém dem di soi duéi kinh hién vi huynh quang, c6 thé xuat hién tinh thé urat
hinh kim hai dau nhon nhu trong hinh dd mé ta & trén.

O mot s truong hop, bénh nhan c6 thé co dap ung diéu tri véi thude
colchicin, cac con dau s€ thuyén giam hoan toan sau 48 gio [21, 27, 28].

d) Bénh gut man tinh

Bénh gat man tinh thudng gip & nhimg bénh nhan da timg xuat hiét con
gut cép tir mot t&i vai nam. O nhitng bénh nhan man tinh nay, cac tri¢u chiing
c6 thé xut hién trén nhiu co quan hodc ving cua co thé, bao gdm sy xuat
hién nbt tophi, cac tén thuong xwong, ton thuong than. Nhiing triéu ching nay
¢6 thé duoc khao sat bang cac can 14m sang nhu sinh hoa, chan doan hinh anh
nham tim céc tich lily urat & cac mo. Tinh trang git man tinh c6 thé gay ra cac
bién ching tir viéc ling dong tinh thé mudi urat nhu trong than gy ra bénh soi
than din dén lam ting nguy co than & nude, & mu dan dén suy than, ting huyét
ap. Co nhiing trudong hop chét urat con léng dong ¢ dudi da tao nén cac u, cuc

gdy dau va mat thim my.

Hinh 1.6. Hinh dnh nét tophi trén phim X-quang [29]
Hinh miii tén cho thdy cdc ton thwong man tinh dang not tophi trén phim
Xquang xwong, ton thiwong nay cé dang nang, bao mon vé, gdy mdt sun va

sung mo mém
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1.1.5. Chén dodn bénh giit

Trong tinh hinh hién nay, mic du c6 nhiéu tiéu chuan dugc dung dé
chan doan bénh gut, trong s6 d6 tiéu chuan thuong dugc s dung rong rai hién
nay 1a tiéu chuan ACR/EULAR 2015 [22]. Tiéu chudan ACR/EULAR 2015 ¢c6
vu diém vuot trdi so v6i cac tiéu chuan trude day vé do nhay (92%), do dic
hiéu (89%) [22], dong thoi ciing 12 tiéu chuan dugc ap dung boi nhiéu hiép hoi
va to chirc y té trén thé gidi hién nay.

Bang 1.1. Cdc tiéu chuan chan dodn bénh giit theo ACR / EULAR 2015

Céac budce chan doan Tiéu chuan Diém

Budc 1: Tiéu chuan dau | >1 dot sung dau 1 khép ngoai | Co/Khong
vVao vi hay bao hoat dich (bao
thanh dich)

Budc 2: Tiéu chuan vang | Phat hién tinh thé urat trong 1 | C6/Khong
khép c6 triéu chung hay bao
hoat dich (tic 1a, trong dich
khdp) hoac hat tophy

Budc 3: Néu khong phat hién duoc tinh thé urat

* Lam sang

1. Pic diém cua viém + Khép co chan hay giita | 1

2. Tinh chit dot viém

3. Pic diém thoi gian

4. N6t tophi Khong 0

* Can lam sang

1. Xét nghiém acid < 240 mmol/l -4

2. Xét nghiém dich Khong phat hién tinh thé | -2

3. Chan doan hinh 4nh

4. Xquang:

Chan doan bénh gut TONG PIEM > 8
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1.1.6. Khé khan trong viéc chin dodn bénh gut giai doan sém:

Mic du nong do acid uric 1a yéu to quan trong trong viéc chan doan
som bénh git, tuy nhién tinh trang ting acid uric khong déng nghia véi viéc
mic bénh gut. Bén canh do, trong mét vai truong hop, bénh nhan mic bénh
gut & giai doan sém c6 két qua xét nghiém acid uric mau khong cao. Cac biéu
hién giai doan sém ciia gut c6 thé bi nham 13n véi bénh gia ght. Do d6 gay anh
huéng dén qua trinh chan doan bénh & giai doan sém.

Bénh gia gt dugc dinh nghia 1a mét dang viém khdp déc trung boi
nhitng con dau dot ngdt & mdt hodc nhiéu khép xuong kém theo hién tuong
sung, nong va tay d6. Co biéu hién tuong ty bénh gut nhung gy ra béi sy tich
tu cac tinh thé canxi pyro-photphat vao khép. Su tich lily cac tinh thé niy ting
dan theo d6 tudi va xuét hién trén 50% nguoi trén 85 tudi.

Pé khic phuc cac kho khan trong viéc chan doan sém bénh gut va su
biéu hién 1am sang twong déng véi bénh gia git, méi twong quan giita git va
cac da hinh trén cac gen lién quan cin dugc nghién ctru dé ting do tin cay
trong chan doan bénh sém va cé phac dd diéu tri phu hop tranh dan dén cac
bién chiing cia gut sau nay.

1.1.7. Piéu tri bénh gut

a) Thuoc khdng viém khéng steroids (NSAIDs)

Céc thudc thudc nhom khang viém khong steroids c6 tac dung giam dau
va khang viém duoc sir dung trong con git cAp véi muc dich giam triéu chimg
dat hiéu qua tuong d6i cao [30]. Tuy nhién viéc sir dung cac thude nay can chi
¥ dén tac dung phu trén dudng tiéu héa, tim mach, ... Thoi gian sir dung thudc
tuy thudc vao céac yéu td nhu tinh trang bénh, mic d ning cua dot cép, triéu
chtng cta bénh nhan. Pa phan thudc ¢ hiéu qua giam dau sau vai gio [31].
Diéu tri nén dugc tiép tuc trong vai ngay dé ngin ngira cac dot tai phat. Chi
dinh ngung NSAIDs sau khi dAu hiéu 1am sang duogc cai thién [32].

b) Colchicine

St dung Colchicine trong diéu tri triéu ching cua bénh gut dugc ghi

nhan 13 dat dugc hiéu qua tuong d6i cao. Bénh nhan nén duoc khoi dau st

dung thudc véi liéu thap nhat cé tac dung. Thong thuong thoi diém bat dau sir
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dung 1a trong 12-24 gid sau khi khdi phat triéu chiing [32]. Thoi gian st dung
thudc dugc duoc khuyén cao nhu sau [33]:

- Liéu dung tir 0,6-1,2 mg mdi ngay, cé thé chia 1-2 lan trong ngay, sao
cho tong liéu t6i da cho ca ngay 1a 1,2 mg.

- Bbi véi cac bénh nhan c6 d6 loc cau than < 45 ml/phut, lidu colchicine
phai giam hon so véi nguoi binh thudong.

- Than trong khi sir dung ddng thoi voi cac thude thudc nhom e ché
manh Cytochrome P450 hoic trc ché P-glycoprotein, dic biét 1a trén bénh nhan
suy than hodc c6 bénh Iy gan man tinh.

- Tac dung phu thuong gap cua Colchicine 1a tiéu chay va dau bung,
mot s6 trudng hop dung lau cé thé gay nén bénh 1y vé than kinh co.

c) Corticosteroids

Céc thudc corticosteroid co thé sir dung & nhiéu dang khic nhau nhu
tiém trong khop, tiém tinh mach va dang udng, dugc chi dinh sir dung két hop
trong trudng hop bénh nhan da dung di liéu NSAIDs hoic Colchicine nhung
van chua dat dugc muc tiéu diéu tri [34]. Tuy nhién, can loai trir tinh trang
nhiém tring khép va phai 4p dung ding k¥ thuat dbi voi cac trudng hop tiém
thudc tryc tiép vao khop. Liéu dung ddi voi nhimg thude thudc nhom
glucocorticoids dang Triamcinolone acetonide dugc khuyén céo sir dung véi
cac khép 16n (khép gdi) 40-80mg, khép trung binh (c6 tay, mat ca chan, khuyu
tay) 30-40mg, khép nho 10-20mg hoic liéu twong duong cua
Methylprednisolone acetate [35]. Ngoai ra, corticosteroids duong udng hoic
tiém co tac dung toan than con dugc chi dinh cho bénh nhan viém nhiéu khép.
Tuy nhién, c6 mot s6 luu y khi sir dung thude thudc nhém corticosteroid nhur
[36]:

- Than trong & bénh nhan suy tim, ting huyét ap kho kiém soat,
khong dung nap glucose
- Co thé sir dung glucocorticoid & nhitng bénh nhan suy than vira

dén nang
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d) Diéu tri nhiém khudn

Péi voi cac bénh nhan gut ¢ hién tugng nhiém khuan, diéu tri véi
khang sinh dugc khuyén cao sir dung ngay khi phat hién tinh trang boi nhiém
[37]. Khang sinh thuong dugc dung theo phuong phap tiém tinh mach véi thoi
gian diéu tri kéo dai tir 2 dén 4 tuan. Trong trudng hop cé xuat hién cic ton
thwong & da, can rira sach ving ton thuong tai chd bang nudc mubi sinh 1y
hoic dung dich iod betadin pha loang. Sau d6 c6 thé dap gac tim dung dich
mudi natri clorua 10%. Tién hanh thay bang dinh ky, dan luu dich nhiém
khuan. Trong truong hop, cac ndt tophi qua 16n hodc ving nhiém khuan rong,
cac can thiép ngoai khoa nén dugc thuc hién nhu, phau thuat loai bo t6 churc
sun, xuwong khi c6 nhiém khuan sun khép hay xuong kém theo [38].

e) Cac thudc lam giam acid uric mdu

Déi cac thude thuéc nhém lam giam ndng do acid uric trong mau, theo
khuyén cdo thi bénh nhan khong nén sir dung trong dot viém cap [37]. Tuy
nhién, néu bénh nhan dang dung ma khéi phat dot cap thi van tiép tuc ding.
Liéu luong thudc duge sir dung ting dan tir lidu thap t6i lidu cao khi diéu tri.
Nhitng thudc thuéc nhém nay phai duge sir dung lién tuc, khong ngat quéng,
khong ty y ngung thude. Trong giai doan khoi dau, thude giam nong do acid
uric trong mau dugc st dung két hop voi cac thude khac dé ngin ngira nguy
co tién trién dén con gut cép. Khi str dung thube lam giam acid uric mau, bénh
nhan can phai ¢ ché d6 an udng va sinh hoat hop 1y va khoa hoc [39]. Bénh
nhan can giam can, tap thé duc thudng xuyén, duy tri trong luong co thé & muc
sinh ly. Béc bi¢t phai thuc hién ché 36 an giam dam, tranh nhitng thirc an nhiéu
purin nhu phu tang dong vat, thit ca va tom cua trong khau phan an hang ngay,
tang lugng rau xanh va hoa qud. Bén canh do, viéc giam hodc loai bo hoan
toan thirc ubng c6 con, nudc ngot ¢6 ga va udng nhidu nude loc ciing giup cai
thién tinh trang acid uric trong mau [40].

1.1.8. Du phong bénh gut

Dy phong bénh gut doi hoi phai két hop nhiéu cac yéu t6 [41]. Pau tién

can phai c6 ché d¢ an uong hop 1y nhu tranh an thirc an hai san, an it chat béo
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bdo hoa va cac san pham chira it chat béo, ngung hodc giam st dung cac thic
ubng co con, dic biét 1a bia ruou ...

Péi v6i nhitng bénh nhan c6 yéu t6 nguy co mic bénh gat bao gom Dai
thao duong, béo phi ... can phai thuc hién kiém tra sirc khoe dinh ky hang nam
va thyc hién ché do an hop 1y [37].

1.2. Tong quan vé da hinh nucleotide don (SNPs)

1.2.1. Dac diém ciia da hinh nucleotide don (SNP)

Da hinh nucleotide don (Single nucleotide polymorphism - SNP) dugc
dinh nghia 14 nhiing bién thé trinh ty DNA xay ra khi mot don nucleotide (A,
T, C, hodc G) trong trinh tu hé gen bi thay ddi so véi cc ca thé khac trong
cing mot loai hodc so vi NST con lai trong cip NST tuwong dong [42]. Cac
da hinh nay xuat hién trong quan thé voi ty 18 > 1% [42].

Trung binh ¢t mdi 1000 nucleotide s& xuat hién 1 SNP, do d6 c¢6 khoang
4 dén 5 triéu SNP trong moi mot hé gen. Cho dén nay, cac nha khoa hoc da
thiét 1ap nhan di¢n dugc khoang hon 100 triéu SNP ¢ céc ca thé thudc nhiéu
dan toc khac nhau trén thé gigi [43, 44]. Hau hét da hinh SNP nam & cac ving
khong ma héa va xuat hién it hon trong cac viing ma hoa [45]. SNP & cac ving
khong ma hoa c6 thé trén céac intron hodc cac ving diéu hoa gen. Nhitng SNP
trén ving intron cé thé dong vai tro 1a cic marker di truyén hodc vat 1y quan
trong cho cac nghién ciru so sanh va nhan chiing hoc tién héa phan tir. Cac
SNP c6 mit ¢ cac ving diéu hoa ciia gen, c6 thé gay anh huong dén qua trinh
ghép nbi cac gen va tac dong dén cac yéu t6 phién ma s& 1am suy thodi RNA
thong tin hodc trinh ty cia RNA khong mi hoa, din dén su ting hodc giam
biéu hién gen. Cac SNP khac & cac ving ma hoa ¢ thé lam thay d6i mot amino
acid trong chudi polypeptide, do d6 co thé anh huéng tdi chirc ning cua
protein. Cac da hinh nay dugc xem 1a mot nguyén nhan chinh gy nén mot so
bénh di truyén [46]. Do d6 ching co6 thé duoc st dung nhu cac marker phan
tir trong nhiéu nghién ctru di truyén hoc va nghién ciru duoc 1y hoc.

1.2.2. Cac phwong phap xdc dinh da hinh don nucleotide don (SNP)

Cung voi sy phat trién manh mé& cua khoa hoc ky thuat va dac biét 1a sy

ra d0i ciia cac phuong phép giai trinh ty gen thé hé méi; cac phuong phap xac
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dinh SNP da dugc cai thién lién tuc, cho phép xéc dinh déng tho1 mot luong
16n SNP v6i d6 chinh x4c cao. Cac phuong phap xac dinh SNP dugc chia thanh
4 nhom chinh:

a) Phuong phap sur dung Enzyme (Enzyme-based methods)

Céc phuong phéap nay co do dic hiéu cao nhung doi hoi cac diéu kién
t6i wu hoa cao dé co dugc két qua tét nhat c6 thé. O nhimg phuong phap nay,
cac tinh chat dic trung cua DNA nhu nhiét d§ néng chay va cAu trac soi don
dugc st dung dé phan biét cac allele SNP. C6 thé ké dén mot sb phuong phap
nhu SSCP (Single strand conformation polymorphism), TGGE (Temperature
gradient gel electrophoresis), DHPLC (Denaturing high performance liquid
chromatography), ...

Céc enzyme bao gom DNA ligase, DNA polymerase va nuclease sir
dung 1am nén tang dé xay dung cic phuong phap phat hién va xac dinh SNP
¢6 d0 chinh xac cao.

<> Pa hinh chiéu dai doan cit giéi han (RFLP - Restriction fragment
length polymorphism):

RFLP 14 phuong phép don gian va sém nhat dugc sir dung dé phat hién
SNPs. Phuong phap nay duoc sir dung phd bién cho cac dot bién va SNP da
biét. K§ thuat nay sir dung cic enzyme cat gidi han khac nhau, cho phép cat
cac trinh ty gen ¢ vi tri cat dic hiéu. RFLP duoc tién hanh qua 2 budc: vung
trinh tu DNA c¢6 chta vi tri SNP duogc khuéch dai bﬁng PCR, sau d6 san phrflm
PCR sé& dugc xir li bang enzyme cat gi6i han twong ing RFLP. Chiéu dai cac
san phém cit sé duoc xac dinh thong qua dién di trén gel. Tur d6, x4c dinh li€u
SNP c6 ton tai & vi tri cat gidi han hay khong va kiéu gen ctia ching.

So v6i cac phuong phap khac, RFLP ¢6 uu thé 16n vé chi phi tuy nhién
d6 chinh x4c thip cing véi nhitng han ché vé mat thoi gian (can thoi gian dé
xur li v6i enzyme va da khién phuong phap nay tré thanh lya chon thir yéu dé
phat hién va xac dinh SNP. Ngoai ra, rat nhiéu cac dot bién va da hinh khong
dan dén sy hinh thanh hoic loai bo vi tri cat dic hiéu, do d6 khong thé phat
hién chiing bang phan tich RFLP.

<> Céc phuong phap dya trén nén tang PCR (PCR-based methods):
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Nhiing phuong phép nay dya trén nén tang sir dung DNA polymerase
trong phan tng chudi tring hgp PCR. Chiing dugc phat trién theo 2 hudng cu
thé: (1) st dung cac doan mdi bat cip v6i nucleotide dugc thay thé (allele-
specific PCR) hoidc str dung céc oligonucleotide dé chian hoic kep trinh tu
khong chira SNPs, (2) phan tich dudng cong bién tinh (melting curve) két hop
v6i cac ky thuat real-time PCR sir dung cac dau do thity phan, cac dau do lai
hozc thuéc nhuém huynh quang gin sgi DNA kép.

<> Flap endonuclease: Flap endonuclease (FEN) 1la mot
endonuclease xiic tic sy phan cat cdu tric dic thi. Sy phan cit nay rat nhay
cam voOi nhiing bét cap 16i va co thé dugc st dung dé xac dinh SNP véi muc
do dac hiéu cao [47].

<> Phuong phap kéo dai moi (Primer extension):

Kéo dai moi 1a mot qué trinh gém hai budc, bao gém viéc lai mot dau
do véi cac bazo nam bén canh SNP, sau d6 1a mot phan tng 'giai trinh ty nho'
sir dung DNA polymerase mé rong doan moéi lai bang cach thém mot bazo bo
sung cho cac nucleotide SNP. Bazo b6 sung ndy dwoc phat hién bang nhiéu
phuong phap khac nhau, tir §6 xac dinh allele SNP [48, 49]. Boi vi phuong
phap kéo dai moi dya trén enzyme DNA polymerase c6 d chinh xac cao, do
d6 phuong phap nay thuong rat dang tin cdy. Kéo dai mdi ciing c¢6 thé xac dinh
kiéu gen cho hau hét cac SNP trong céc diéu kién phan ung rat gidng nhau, vi
thé phuwong phap nay dugc danh gia cao vé do linh hoat.

®.

o 5’- nuclease:

Hoat tinh 5’-nuclease cua Enzyme Taq DNA polymerase s€ dugc su
dung trong cac phan tich st dung cac dau do Tagman [50]. O phuong phap
nay, st dung hai doan mdi duoc thiét ké nham khuéch dai doan trinh tu co
chira SNP va hai dau do huynh quang TagMan véi Binder Groove nho (MGB).
Mbi dau do dugc dan nhan huynh quang khac nhau (VIC hoic 6-FAM). Khi
phan ing PCR xay ra, cac dau do lai ddc hiéu voi cac doan DNA s& bi pha hity

va tin hi¢u huynh quang tuong ting s& dugc giai phong.
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b) Phuong phdp dua trén phan ung lai (Hybridization-based
methods)
Mot sé phuong phap da duoc phat trién dé xac dinh SNP bang cach lai
cac dau do DNA bb sung vao vi tri SNP.
<> Dynamic allele-specific hybridization (DASH):
Phuong phap nay tan dung su khac biét vé nhiét do néng chdy ¢ cac

phan tir DNA do sy khong 6n dinh cua cac ciap bazo bat cip 16i.

® =
— » e ————
Khuéch dai bing phuong phip PCR Rira bing NaOH .
g |

.

3 e e
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5] P SoSe

% s % o nhiét dj phu hop, cac chiit phat quang sé tach ra va duoc cic
Tién hanh lai hoa san pham PCR bang probe cim bién ghi nhin lai
- dac hiéu

Hinh 1.7. Anh minh hoa phwong phdp Dynamic allele-specific hybridization
[31]
Cdc buéc ciia phirong phdp dwoc tién hanh theo chiéu ciia miii tén
lan lwot tir trdi qua phai
<> Molecular beacons:

SNP dugc phat hién thong qua cac dén hi¢u (beacons) phan tir sir dung
dau do oligonucleotide don soi dugc thiét ké dic biét. Néu trinh ty tham do
ctia dén hiéu phan tir gap trinh tu dich, n6 s& u va lai. Su thay doi vé hinh dang
trong qua trinh lai lam cho phan tir huynh quang va chat khir cach xa nhau va
phat ra tin hiéu huynh quang. Mat khéc, néu trinh tu thim do gip mot chudi
muc tiéu chi bang mot nucleotide khong bo sung, dén hiéu phan tir s& vu tién
O trang thai kep toc tu nhién va khong phat huynh quang.

X SNP microarrays

O phuong phap nay, hang trim ngan dau do dugc sap xép trén mot con
chip nho, cho phép xac dinh dugc nhidu SNP cliing mot liic [52]. Vi céc allele

SNP chi khac nhau & mét nucleotide nén rat khé dé dat duoc diéu kién lai tbi
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wu cho tat ca cac dau do trén mang va dan dén DNA dich c6 kha nang lai véi
cac dau do khong khép. Do d6 SNP microarrays khong duge dénh gia rat cao
vé mirc 46 dic hiéu va d6 nhay. Tuy nhién phuong phap nay cuc ki c6 vu thé
vé s luong SNP duoc xac dinh.

¢) Phuwong phap giai trinh tu

<> Phuong phép Sanger

Céc trinh tu nucleotide can quan tdm s& duoc xac dinh trén nguyén tic
tao ra cac doan DNA mot sgi hon kém nhau mot nucleotide, két thiic béi cac
ddNTP da duoc danh dau huynh quang.

<> Céc k¥ thuat khac

Nho vao sy phat trién manh mé& cua céc ki thuét giai trinh tu thé hé mai,
trinh ty h¢ gen cua mot ca thé c6 thé duoc giai trinh ty toan bd trong thoi gian
ngan,cung cap mot luong thong tin dit liéu khong 16 vé hé gen va hé bién thé
o nguoi [7]. Nham dap Umg nhu cau xur li lugng dir 1i€u nay, cac cong cu tin
sinh da duoc thiét ké, cho phép lap rap va xdy dung hé gen dong thoi tién hanh
xéac dinh va phan tich hé bién thé & cac ca thé [53].

1.2.3. Tim quan trong va vng dung cia da hinh nucleotide don
(SNP)

La kiéu da hinh cuc ky pho bién, chiém dén 80% sy bién doi trong hé
gen, cac da hinh SNP nam giit chia khéa phan tir quan trong nhat ddi véi co
thé nguoi. Mit khac cac SNP ciing tién hoa 6n dinh, khong thay doi nhiéu tir
thé hé nay sang thé hé khac cho phép chung ta d& dang nghién ciru. Do vay
cac SNP rit c6 gid tri trong cac nghién ctru vé di truyén hoc & nguoi.

a) Ban d6 SNP

Cac nha khoa hoc tin réng viéc thiét 1ap mot ban dd SNP s& dem lai
tiém nang rat 16n, giup xac dinh duoc nhiéu gen lién quan dén cic bénh phirc
tap nhu ung thu, tiéu dudng hay mot so dang bénh tim than. Chinh vi vay hai
du an nghién ctru la Human Genome Project (HGP) va du an The SNP
Consortium (TSC) da tap trung vao tim kiém, xac dinh va thiét 1ap ban do
SNP. Két qua ctia nghién ciru nay cong bo rong rai trén thé gidi vao thang 10

nam 2000 [54, 55]. Su xuat hién ctia ban 46 SNP cho phép nghién ctru dic tinh
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clia cac bién thé trinh ty DNA trén hé gen nguoi. Nhitng dir liéu nay duoc sir

dung dé mo ta phd gen, cung cap cac nguyén lidu cho cac nghién ciru da dang

T
e

di truyén quan thé nguoi.

Cac nhiem sac thé dwoc giai AN Vi tri
trinh tw : ’
Cac SNP dugc ghi lai —

Hinh 1.8. Anh minh hoa cdch thiét ldp ban do SNPs [56]

Cdc buéc thiét lip ban do SNPs dwgc liét ké tudn tw trong hinh trén

Ngoai ra bang cach sir dung ban d6 SNP mb ta sy da dang haplotype
trén hé gen, cac nha khoa hoc sé& thu dugc nhiing hiéu biét vé lich st tién hoa
ctia con nguoi. Phan 16n cau tric haplotype van chua duge kham pha, va ban
d6 nay cho phép xac dinh quy mé, sy bién doi ctia cac haplotype giong nhau,
sO luong va tan s ciia haplotype pho bién, sy phan b ctia ching gitta va trong

cac nhom dan tdc hién co.

b) Phat trién SNP va y hoc

Céc két qua nghién ctru chi ra rang, sy xuat hién cic SNP khong phai
12 nguyén nhan giy ra cc bénh ¢ nguoi. Tuy nhién chung c6 lién quan dén
nguy co phat trién hodc thuyén giam ciia mot so can bénh cy thé. Nghién ctru
quan trong y tim ra sy anh hudng ciia SNP d6i v6i voi bénh & nguoi 1a nguyén
ctru moi trong quan giita SNP va bénh Alzheimer [57]. Gidng nhu cac rdi loan
man tinh nhu bénh tim, tiéu duong, hodc ung thu, bénh Alzheimer 1a mot bénh
dugc giy ra boi cac bién thé trong mot vai gen. Gen APOE chira dén hai SNP

trong ba allele cia no: E2, E3, E4. Nghién ciru chi ra rang, c4 thé mang allele
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E4 s& c6 kha nang phat trién bénh Alzheimer hon so véi c4 thé mang allele E2
[57, 58].

Pé tién hanh nghién ctiru mbi twong quan giita SNP va bénh quan tam,
nghién ctru bénh — ching (case — control) can dugc tién hanh. Thanh phan va
ty 1¢ kiéu gen ctia SNP duoc so sanh gitta nhom nguoi bénh va nhom ching.
Nho céac so sanh nay (con goi 14 "association study") cic nha khoa hoc c6 thé
phat hién su khac biét giita cac mo hinh di truyén gia dinh nhu cong gop, di
truyén lan va di truyén troi cua SNP gitra hai nhém. Tt do, xac dinh duoc mbi
lién quan ctia SNP trén gen nghién ctru véi bénh quan tdm. Dya vao két qua
cua cac nghién curu nay, mbi tuong quan gitra mot nhém SNP véi mdt bénh cu
thé s& dugc xac dinh. Bén canh d6, cac nha nghién ctlru cling c6 thé xac dinh
modi tuong quan gitta cac SNP v6i kha nang hap thu mot sé loai thudc nhat
dinh, hodc x4c dinh kha ning phan tng cua ting ca nhan vdi tac dung phu bat
loi cho mot loai thude cu thé.

Vi cac bang chimg cu thé vé tim quan trong ciia mdi twong quan gitra
SNP va cac bénh di truyén, cac nghién ctru vé SNP sé& cung cap thong tin hitu
ich cho qua trinh vi¢c phong ngtra bénh trong tuong lai.

¢) Méi lién quan gitta mét s6 da hinh gen va bénh giit

Céc yéu t6 nguy co da biét d6i v6i bénh gut bao gom ting acid uric
mau, béo phi, ting huyét ap, sir dung thudc loi tiéu ... Hién nay da c6 nhiéu
nghién ciru vé cac co ché anh huong dén nong d6 acid uric huyét thanh &
nguoi. Mot sé nghién ctiru vé& mbi lién hé trén toan bo b gen (GWAS) gan day
da xac dinh duoc méi lién hé quan trong gilta cac da hinh don nucleotide trong
gen SLC2A9 v6i mtc d) acid uric va bénh gut.

Ngoai ra mot s6 nghién ctru gan day ciing da xac dinh mbi lién h¢ dang
ké giita cac da hinh don trong ABCG2 vé&i ndng d9 acid uric va bénh gut & cac
nhom dén toc khac nhau. Trong mot nghién ctu tai Trung Qudc, cac da hinh
don nucleotide rs1165205 trong SLC17A3 vars2231142 trong ABCG2 ¢6 lién
quan dén nong d¢ acid uric va bénh gat. Pa hinh don rs6855911 nam trong
intron 7 cua SLC2A9, cho théy tin hiéu manh nhat voi tac dung bao v¢ cua

alen nho trong quan thé ngudi Puc. Twong tu nhu trén, da hinh rs3733591,
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mét bién thé bd sung trong SLC2A9, da dugc dugc bao cdo 1a co6 lién quan
dén bénh gut & mot sé quan thé Pong A va Chau Au.

1.3. Nghién ctru vai tro ciia cac gen doi véi bénh gut trén thé gioi va Viét
Nam

Gut duge xem 1a bénh viém khép do sy & dong céc vi tinh thé do tinh
trang tang acid uric din dén sy bio hoa va lang dong tinh thé urat & khép va
cac co quan khac trong co thé. Bénh gut da duoc chirg minh c6 tinh gia dinh,
do d6 c6 lién quan dén cac yéu t6 di truyén. Cac nha nghién ciru hién da xac
dinh duoc mic d6 anh hudng ciia cc yéu to nguy co dbi véi bénh gut 1a rat
cao [59].

Trudc day, nhitng hiéu biét vé dic diém di truyén ctia bénh git chi giéi
han quanh cic dot bién gen lién quan dén cac hdi ching khac nhau. Tuy nhién
trong hai thap ky qua, nhitng nghién ctru vé nguyén nhan va co ché di truyén
lién quan dén bénh gut cling nhu ban chat ciia cac liéu phap diéu tri bénh da
dat duoc nhiing budc tién dang ké. Trong d6, nghién ciru dang cha ¥ nhét 1a
phat hién duoc cac da hinh trén 28 locus lién quan dén ndng do urat va nguy
co méc bénh gut [5]. Ngoai ra, nghién ctru chi ra allele HLA-B*58:01 ¢6 lién
quan dén khuynh huéng cta phan mg qua man véi thude allopurinol & céc
bénh nhan gt [60]. Nhiing tién bd nay cing voi sy phat trién ciia cac ky thuat
di truyén hién dai cho phép nhanh chéng xac dinh céc da hinh, gitp cho viéc
xay dung dir liéu di truyén c4 thé hoa & bénh nhan tré nén dé dang hon. Tir do,
cac nha nghién ctru c6 thé cung cap danh gia tién luong, du doan sém nguy co
mac bénh gut va tu van 16i séng cho cac ca nhan chua mac bénh dong thoi
phong ngtra va xac dinh kha nang xdy ra céc tac dung phu nghiém trong khi
diéu tri gat ¢ cac bénh nhan.

1.3.1. Tinh hinh nghién civu tong qudt vé bénh git trén thé gigi

Hién nay trén thé gidi c6 rat nhiéu cac nghién ctu lién quan dén bénh gut.
Nhiéu nghién cuu vé bénh hoc cia bénh gut dugc thuc hi¢n trén toan thé gidi.
Ty 1é cac bénh nhan méic bénh git & cac qudc gia thudce cac khu vire khac nhau
rat khac nhau, dao dong trong khoang tir 0,1% cho dén 10% [11]. Ty 1é mac

bénh cao nhat da dugc bdo cao ¢ cac nude thudc chau Pai Duong, dac biét 1a
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trong nhom séc toc ban dia Pai Loan [61] va ngudi Maori véi ty 18 trén 10%
[62]. Gt ciing phd bién ¢ nhiéu nudc thude 2 khu vyc Nam My va Tay Au
v6i ty mac bénh udc tinh dao dong tir 1-4% [12].
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Hinh 1.9. Ty 1é wéc tinh ciia bénh nhdn giit trén toan thé gidi [11]

Vai trd cia cac yéu td da hinh déi véi bénh git da dugc phat hién va nghién
ctru theo 2 hudng chinh, bao gdm (1) bénh gt co nguyén nhén tir cac yéu to di
truyén don gen (d6t bién xay ra trén cac gen lién quan dén con duong chuyén hoa
purin, qua trinh chét t bao va su suy giam bai tiét acid uric ¢ than) gdy ra bénh git
va cac hoi chimg di truyén c6 lién quan nhu hoi chimg Lesch-Nyhan, Von Gierke,
bénh than da nang tity loai I.... Trong nhoém gen gdy bénh nay phai ké dén cac
diém bién do6i C77Y, C129R, N128S, C255Y va C300G trén gene UMOD; bén
canh d6 cac diém bién d6i R83C, Q347X trén gén G6PC ciing dugc bao céo
lién quan dén bénh Vin Gierke lién quan dén gut. (2) bénh git chiu anh huéng
cta cac da hinh nam trén céc gen lién quan dén cac kénh véan chuyén urat, cac gen
ma hoéa interleukin va cac protein phan ung viém. .. Nhing da hinh nay thuong co6
tac dong yéu, thong qua cic qua trinh didu hoa biéu hién gen, 6n dinh va xtr Iy
phién ma [63].

1.3.2. Cdc nghién ciru twong quan toan b nhiém sic thé véi
bénh gut

Trong nhimng nim gan day, cac nghién ctru trén toan b hé gen (GWAS),

nghién ctru nhan rong va phan tich trén s6 mau 16n da tim ra nhiéu gen méi lién
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quan dén viéc tang luong acid uric trong mau va bénh git. Nam 2015, nghién ctru
GWAS trén 140000 nguoi Chau Au d3 xac dinh duoc da hinh trén 28 gen co lién
quan dén ham luong acid uric trong méau va bénh git. Trong d6, da hinh trén cac
gen nhu ABCG2 va SLC22A412 duoc chimg minh 14 ¢ méi lién quan 16n nhét t6i
ham luong acid uric [64].

10 ABCG2

SLC2A9

—logye(p)

-/

123456789_‘11 13 1517 20
Nhiém sic thé

Hinh 1.10. Biéu dé6 Manhattan ciia nghién citu tiwong quan trén
toan bo hé gen [65]
Truc hoanh hién thi vi tri trén nhiém sdc thé va truc tung hién thi gid tri -logio(p).
Duong ngang mau tim phia trén dai dién cho nguong y nghia trén toan bo hé gen
(p=5x10). Puong mau xanh lam phia duéi cho biét mikc gidi han dé chon SNP
s0 b6 (p=>5x107). Tén ciia cdc gen da dege tim thdy cé lién quan véi bénh git
ciing dwoc thé hién trong hinh.

Niam 2018, cac nghién ctru vé da hinh trén cac gen nhu TNFa va TLR4 ciing
duoc chimg minh 13 ¢6 lién quan dén nguy co mic bénh git [41]. Mot s6 cac nghién
ciu GWAS & cac nhom cong dong khac nhau chiing nhan manh tim quan trong
twong ddi cua SLC249 trong viée kiém soat ndng do urat huyét thanh va nguy co
mac bénh git & cac nhom dan toc [66].
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1.3.3. Vai tro ciia gen ABCG?2 déi véi bénh giit

Gen ABCG?2 nam trén nhiém sic thé s6 4 (4922) c6 kich thude khoang 66
kb va gom 16 exon. Gen nay mi héa cho protein ABCG2 gdm 655 amino acid
thudc ho cac protein van chuyén. ABCG2 c6 ving cho ATP bam vao va st dung
nang luong tir sy thity phan ATP dé thyc hién qua trinh van chuyén céc chat qua
mang té bao [67].
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Hinh 1.11. Vi tri ving gen ABCG2 trén nhiém sdc thé sé 4 [68]
Puong mau do trong hinh thé hién vi tri ciia vimg gen ABCG?2 trén
nhiém sdc thé

Hién nay, da c6 hon 80 da hinh don nucleotide khac nhau trén ABCG?2 dugc
phat hién [69]. Pa hinh rs2231142 trén ABCG?2 1a da hinh ¢6 anh hudng manh nhét,
lam suy giam kha nang bai tiét acid uric dén 50% [70]. Nam 2009, Matsuo va cong
sy d4 tién hanh danh gid chirc ning cia ABCG2 dudi tac dong ctia 2 da hinh
152231142 (p.Q141K) va 1572552713 (p.Q126X) [71]. Két qua cho thay sy c6 mat
cta céc da hinh nay lam giam bai tiét acid uric & rudt va lam ting nong d6 acid uric

trong nudc tiéu [72].

Nghién ctru da hinh trén gen ABCG2 con dugc thuc hién rong rai ¢ bénh
nhéan gut trén mot s6 quan thé khac. Nghién ctru da hinh trén gen niy ¢ nguoi da
trang va da den cho thiy, da hinh rs2231142 (Q141K) ¢6 mdi lién quan manh nhét
v6i nguy co méc bénh gut [64]. Trong mdt nghién ctru khac vé da hinh nay & nguoi
Nhat Ban, két qua cho thiy da hinh rs2231142 ciing lién quan dén viéc ting ham
lwong acid uric trong méau [73]. Bén canh Q141K, mot da hinh giy mét chirc ning
khac 1a rs72552713 (Q126X) ciing di dugc chimg minh 1am ting nguy co méc
bénh gt trong cic nghién ciru trén 1 quan thé ngudi Han tai Trung Qudc va 3 quan
thé nguoi Nhat Ban khac nhau. Ngoai ra, mot nghién ctru khéc ciia Zhang va cac
cong sy trén 1061 nam gidi ngudi Han va Tibetan & Trung Qudc da xac dinh SNP
1s12505410 c6 lién quan dén nguy co mac bénh git [69].
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Khoéng chi riéng dbi véi da hinh rs2231142, cac da hinh khac ciing dang
duoc nghién ctru va c6 nhiéu chimg minh cho viéc lién quan dén sy gia ting nong
do acid uric hodc nguy co ctua bénh gat. Mot nghién ctu ¢ quf?m thé nguoi Nhat
Bén, cac c4 thé mang allele A ctia 1572552713 ¢6 nguy co méc bénh giit cao hon
4,25 1an so v&i cac c4 thé mang allele G [74, 75]. O cac nghién ciru khac thi da hinh
khac trén ABCG?2 nhu 1512505410 ciing duoc xac dinh c6 lién quan dén nguy co
méc bénh gt [66]. Tuy nhién & cac nghién ciru cia cac nudc chau A, cac két qua
mau thudn di duoc quan sat trong mot nghién ciru vé rs3114020, trong d6 allele
rti ro dugce xéc dinh 1 allele G ¢ nam gidi Nhat Ban nhung 1a allele A & nguoi Han
Trung Quéc [74].

1.3.4. Méi twong quan ciia gen SLC22A12 va bénh giit

Gen SLC22A412 nam trén nhiém séc thé s6 11 (11q13) c6 kich thudc khoang
13 kb va gdbm 10 exon. Gen nay ma hoa cho protein URAT], 1a kénh véan chuyén
nam trén bé mat té bao cua dng lugn gan & than. Protein gdm 555 amino acid tham
gia vao su trao doi gitra urat va anion, gitip diéu hoa lwong urat trong méu.
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Hinh 1.12. Vi tri vimg gen SLC22A12 trén nhiém sdc thé s6 11 [68]

Puwong mau dé trong thé hién vi tri ciia viing gen SLC22A412 trén
nhiém sdc thé

Dot bién mat chirc nang ciia gen SLC22412 da duoc tim thay ¢ nhimg bénh
nhan c6 tiéu str gia dinh voi ham lugng acid uric trong mau thap. Nhiéu nghién ciru
cho thay méi lién quan giita dot bién hodc da hinh trén gen SLC22412 v&i ham
lwong acid uric trong méau va bénh git [76]. Cac dot bién anh hudng dén chirc ning
trong SLC22A412 s& dan dén tinh trang 101 loan néng d6 acid uric mau. Mot hoi
chimg gay ra do mat chirc ning ctia URAT, 16i loan ndng d¢ acid uric than nguyén

phat loai I, cling d4 dugc mo ta trong cac quan thé khac nhau [77].

Su tac dong ciia cac da hinh SLC22412 dén acid uric c6 thé khac nhau, va
cac anh huong 1én triéu chimg 1am sang c6 thé khac nhau dya trén ngudn gbc cac

dan toc. Mot nghién ciru trén quan thé nguoi Han chi ra 2 da hinh -103A/G & intron
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8 va T1309C rs7932775 trén SLC22A412 ¢6 lién quan chat ché toi tinh trang tdng
acid uric [78]. Pa hinh 157932775 ciing dugc chimg minh c6 lién quan dén tinh
trang ting acid uric & ngudi Czech va 1 quan thé nguoi Han khac [79]. Ngoai ra,
mdt da hinh khac trén SLC22412 1a rs11231825 duoc xac dinh 1am tang nguy co
méc bénh git noi chung va dang gt underexcretors (do suy giam bai tiét) noi riéng
& ngudi Czech, SNP nay khong lién quan dén dang gat [80]. Trong cac dot bién
do, dot bién C426T c6 lién quan manh nhét t6i bénh. Trong mot nghién ctru khac
trén 326 nam gidi nguoi Nhat Ban da phat hién da hinh rs893006 c6 lién quan téi
n6ng do acid uric. Pa hinh trén gen SLC22412 ciing lién quan dén bénh gt & nguoi
Mexico v cac nude chau A khac [78]. Nghién ctru khac trén quan thé ngudi Dic
chi ra ca 3 da hinh -788T>A trén vung promoter, C258T trén exon 1 va C426T trén
exon 2 déu c6 lién quan dén viéc giam lugng acid uric. Khi chimg minh chiic ning
ctia da hinh rs12800450 véi tan s allele trong quan thé 14 1%, két qua chi ra chic
ning van chuyén urat cia protein c6 mang da hinh rs12800450 bi giam so véi
protein khong mang rs12800450, do d6 da hinh c6 thé dong vai trd trong viéc giam
hap thu urat [81].

1.3.5. Tam quan trong ciia gen SLC2A9 va bénh gt

Gen SLC2A9 nam trén nhiém sac thé s6 s6 4, dai khoang 254 kb bao gom
12 exon. Ban dau SLC249 dugc xac dinh 12 gen ma hoa kénh van chuyén fructose,
GLUT?9. Tuy nhién, cac nghién ctru sau hon cho thdy GLUT9 duoc mé hoa boi hai
RNA thay thé bao gém GLUT9 ban dau, hién duoc goi la GLUT9a va mot bién
thé cit ndi co dau cudi NHz ngan hon goi 1a GLUT9D [82].
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Hinh 1.13. Vi tri ving gen SLC2A9 trén nhiém sdc thé sé 4 [68]
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Puong mau dé trong thé hién vi tri ciia viing gen SLC2A9 trén nhiém sdc thé

Trong nhiéu nghién ciru hién ndy, tim quan trong cia gen SLC249 duoc
biét dén trong viéc kiém soat ndng do urat huyét thanh va nguy co méc bénh git &
cac nhom dan toc [80]. Két qua nghién ctru trén ngudi My & Pennsylvania cho thay
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mdi allele T ctia da hinh rs16890979 trén SLC249 s& 1am giam 0,47 mg/dl nong do
acid uric [83].

Trong nam 2008, nhdm nghién clru cta tac gia Anita Brandstétter da chimg
minh sy xuit hién cua 4 da hinh SNP trén SLC249 (rs6855911, 157442295,
156449213 va rs12510549) c6 tic dung thic ddy kha ning van chuyén urat clia
protein GLUT9, qua d6 1am ndng d6 acid uric trung binh giam xuéng tir 0,30 - 0,35
mg/dL [84]. Trong s6 ching, chi c6 dnh hudng cta rs12510549 tiép tuc duoc phan
tich va danh gia trong nhiéu nghién ctru tiép theo. Cuy thé hon, & 2 nghién ciru clia
cac tac gia Brandstatter va Doring, su xuét hién ctiia mdi mot allele hiém C (minor
allele) ctia rs12510549 duge xac dinh s& 1am néng d6 acid uric giam xudng khoang
0,229 - 0,428 mg/dL ¢ nam gidi va 0,352 - 0,416 mg/dL & nit gioi [84, 85]. Ngoai
ra, trong nghién ciru méi nhat nim 2017 clia tic gia Lee trén 1472 bénh nhan gut
va 3269 nguoi khée manh da trang va gbc A ciing di xac dinh dugc da hinh
1s12510549 ¢6 lién quan dén nguy co mic bénh gut [86]. Cac két qua tuong tur
ciing da dugc quan sat thiy trong nghién ciru ctia Stark trén 2 nhém quan thé nguoi
Y va Tay Au [87].

Trong s6 céc da hinh ctia gen SLC249, ngoai da hinh SLC249 rs12510549
da duoc chimg minh lam giam nguy co méc bénh git ¢ nguoi da tring va chau A
[88], thi da hinh rs16890979 ciing c6 mbi lién quan dén bénh ght [89]. Bén canh
d6, su xuit hién clia cac da hinh khac nhu rs6449213, rs7442295, rs13124007 va
156850166 ciing c6 kha nang lam ting nguy co mac bénh git & ngudi Croatia va
ngudi Trung Qudc [90]. Su anh hudng cta cac da hinh trén SLC249 dén nong do
urat huyét thanh c6 thé dugc giai thich thong qua viée biéu hién dong phén protein
khéc nhau ciia SLC249. Theo do, cac bién thé di truyén 1a nguyén nhan gay ting
urat s€ lién quan dén viéc tang biéu hién déng phan SLC2A49-S, bi mét 28 axid amin
& dau N so v6i dang binh thuong SLC249-L [85, 90]. Pong phan nay duoc biéu
thi ¢ phia dinh lugn gén, noi nd c6 thé 1am tang tai hép thu acid uric duoc tiét ra,
trong khi SLC249-L dugc biéu thi & mang day bén, noi né 1 con duong tai hap thu

chinh cua acid uric vao mau [91].
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1.3.6. Moi twong quan ciia gen TNFa va bénh giit

Gen TNFa nam trén nhiém séc thé s6 6 (6p21), dai khoang 3 kb va bao gdbm
4 exon. Gen nay ma hoé cho protein c6 kich thudc 233 amino acid véi khdi lugng
phan tir khoang 26 kDa, vai tro chinh cta protein nay hién tai con chua rd rang,
nhung trong mot s tai liéu duge mo ta 1a 6 lién quan dén viéc huy té bao ung thu
[92]. Két qua nghién ctru da hinh trén gen TNFa la rat da dang [93].
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Hinh 1.14. Vi tri vimg gen TNFa trén nhiém sdc thé sé 6 [68]

Duong mau do trong thé hién vi tri cua vung gen TNFa trén nhiém sac thé

Nghién ctru dugc tién hanh trén 106 nguoi Pai Loan da cho thay, da hinh -
863C/A c¢6 mdi lién quan voi nguy co mic bénh gut trong khi da hinh rs1800629
khong c¢6 mdi lién quan voi bénh [94]. Bén canh d6, trong mot nghién ctru khac
tong hop s6 liéu da hinh rs1800629 tir 14 nghién ciru khac nhau trén 10 quan thé
nguoi Chau Au, 3 quan thé Chau My Latin va 1 quan thé nguoi Chau A cho thy
1s1800629 ¢6 lién quan téi nguy co mac bénh git & ngudi My Latin nhung khong
¢6 anh hudng t6i nguy co méac bénh ¢ nguoi Chau Au [95].

1.3.7. Sw lién quan cvua gen TLR4 va bénh gut
Gen TLR4 nam trén nhiém sic thé s6 9 (9933) co kich thude khoang 14 kb
va gébm 3 exon. Gen ndy ma héa cho thy thé xuyén mang 7LR4 gdbm 839 amino

acid dong vai tro quan trong trong hé mién dich lic co thé bi viém nhiém [96].
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Hinh 1.15. Vi tri vimg gen TLR4 trén nhiém sdc thé s6 9 [68]
Puong mau dé trong thé hién vi tri ciia viing gen TLR4 trén nhiém sdc thé
Ngoai viéc tham gia nhan biét lipopolysaccharide, protein téng hop tir gen
TLR4 con twong tac voi cac phdi tir trong co thé bao gdm ca tinh thé mudi urat va
cac protein soc nhiét. Mot sb nghién ciu vé da hinh rs2149356 trén gen nay da

dugc chimg minh c6 lién quan dén nguy co mac bénh va cé the tham gia vao diéu
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hoa mién dich, qua trinh nhu viém nhiém va trao dbi lipid [97]. Ngoai ra, mdi lién
quan giira da hinh rs2149356 v6i ham luong acid uric trong mau va nguy co mac
bénh ciing da duoc quan sat thiy ¢ nguoi Tay Ban Nha [98].

1.3.8. Gen SLC17A1 va bénh giit

Gen SLCI7A1 nam trén nhiém sic thé sd 6 (6p22.2) co kich thudc vao
khoang 50 kb va bao gém 16 exon. Gen niy mé hoa cho kénh protein NPT1, tham
gia van chuyén acid uric & t€ bao gan va té bao éng luon gan & than [99].
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Hinh 1.16. Vi tri vimg gen SLC17A1 trén nhiém sdc thé s6 6 [68]

Puwong mau do trong thé hién vi tri ciia vimg gen SLC17A1 trén nhiém sdc thé

Nhiéu nghién ctru di chimg minh mdi lién quan gitta dot bién/da hinh trén
SLCI741 v&i nguy co mac bénh git [100]. Trong nghién ciru ctia Chiba va
Sakiyama, da hinh rs1165196 d4 dugc xac dinh lam ting kha ning van chuyén urat
cta NPT1 [99]. Pa hinh nay ciing duoc chimg minh c6 lién quan dén nguy co mac
bénh git & nhiéu quﬁn thé nhu Nhat Ban, New Zealand va Tay Ban Nha. Ngoai ra,
cac da hinh SLC1741 rs1183201, 1s3799352 ciing c6 lién quan dén tinh trang ting
acid uric va bénh gut [101].

1.3.9. Cdc nghién civu vé git trong nwéc

Cho dén hién nay, tai Viét Nam ciling da co nhiéu nghién ctu vé bénh gut,
tuy nhién cac nghién ciru vé can bénh nay chu yéu 1a khao sat cac van dé lién quan
dén cac dac diém 1am sang, can lam sang va phuong hudng chan doén, diéu tri cho
bénh nhén [102]. Pén giy day, cic nghién ciru vé anh hudng cia cac yéu t6 di
truyén nhu SNPs hodc dot bién gen d6i v6i bénh gt méi bat dau duge quan tim
va dan c6 nhiéu nghién ctru xut hién lién quan dén cac van dé nay.

Cu thé, trong nghién ciru cac dac diém dich t& hoc, 1am sang va can 1am
sang bénh gt tai ba bénh vién chinh & Thanh phd Hué, nhom tac gia Nguyén Thi
Ai Thuy va cong sy [103] da xac dinh duoc bénh nhan git c6 tudi trung binh vao
khoang 50,59 + 12,7 tudi, bénh xay ra da phan & nam gidi (95%), trong do tién str
gia dinh c6 ngudi mac git chiém hon 22%. Bénh giit thuong c6 cac bénh 1y di kém
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nhu ting huyét ap (27,8%), di thdo duong (15,6%) va thira can béo phi (hon 68%).
Con gut thudng xuét hién dién hinh sau bita dn c6 nhiéu ruou thit (hon 87%) va
khoi phat bénh dot ngdt (75,6%), gay ra con dau va viém khdp ban ngén chan cai
(73,7%), khép c6 chan (47,8%) va khép ban chan (38%) va chi 13,2% bénh nhan
¢6 n6t tophi. Theo nhém nghién ctru nay, khi khao sat cac yéu 6 lién quan dén
bénh gat, cac nha nghién ciru da tim dugc mbi lién quan co y nghia thong ké
(p<0,05) gitta bénh gut va tudi (>40 tuoi), giéi nam, tinh trang ubng rugu bia, va
tinh trang thira can béo phi (p<0,01) [104].

Mot khao sat bénh gat & Bénh vién Quan doi 19.8 cua tac gia Pham Quang
Ctr ciing cho thdy cac dic diém dich t& twong ty ctia bénh gut, cu thé bénh tap trung
& nhom bénh nhan trén 50 tudi (68,8%), nam gidi chiém 92,2% va cac yéu t6 nguy
co nhur ubng ruou chiém 38,7% va béo phi 14 31,8% va c6 dén 30% bénh nhan co
kém soi than [105]. Ciing & Bénh vién 19.8, mét sb cac tac gia da tién hanh mot
nghién ctru va két qua cho thiy da phan cac tri sb acid uric trong méu bénh nhan bj
glit déu dao dong & muc cao dén rét cao tir 500 + 100 (mg/dL) [106, 107].

Cac dac diém bénh nhan gat tuong ty ciing dugc tim thay trong mot nghién
ctiu twong tu thuc hién tai khoa ndi co xuong khop ctiia Bénh vién Théng Nhét tai
Thanh phé HO Chi Minh ctia nhoém tac gia HO Thi Thanh Tam va cong sy [106,
108]. V& mat can 1am sang, hi¢n da c6 cac nghién ctru Ve cac yéu t6 anh hudng dén
ham luong acid uric va nudc tiéu & ngudi binh thuong va & bénh nhéan gat [109].

Vao nam 2016, Bénh vién Bach Mai cling da bude dau khao sat tan s6 allele
HLA-B*5801 trén bénh nhéan giit di img ning do véi allopurinol va méi lién quan
gitra allele HLA-B*5801 v&i nguy co di tmg allopurinol [110]. Su thiéu hut nhimg
danh gia vé anh huong ctia cac yéu t di truyén toi bénh git cling véi thuc trang
tang 1én dang bao dong cua cac ca gt méi da dit ra van dé cap thiét vé viée tién
hanh mot nghién ciru ¢6 quy mo 16n nham dénh gia sy anh huong ciia mot sb gen

quan trong t61 bénh gut & ngudi Vigt Nam.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém thu miu va thoi gian nghién ciru

2.1.1. Pia diém thu méu nghién ciru

Mau bénh va dbi chung st dung cho nghién ctru s¢ dugc thu thap tai
hai co s& kham chira bénh:

- Bénh vién Nguyén Trai: 314 duong Nguyén Trii, Phuong 8, Quan 5,
Thanh phé H6 Chi Minh.

- Phong kham Pa khoa Pai Phudc: 831 duong 3/2, Phuong 7, Quén 11,
Thanh phé H6 Chi Minh.

2.1.2. Thoi gian nghién cuu

Thoi gian thyc hién dé tai: tir 01/01/2016 — 31/12/2018.
2.2. Thiét ké nghién ciru

Nghién ctru bénh - ching mo ta dugc thuc hién trén ngudi bénh git va
nhom chimg ldy tir Bénh vién Nguyén Trai va Phong kham Da khoa Dai
Phuéc. Tat ca cac thi nghiém trén mau nghién ciru duoc thuc hién tai Vién

Nghién ctru h¢ gen, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.3. Poi twong va c¢& miu nghién ciru

2.3.1. Péi twong nghién ciru

- Nhém bénh bao gém cac ngudi mac bénh git cip hodc gt man tinh
dang diéu tri tai Bénh vién Nguyén Trai va Phong kham Pa khoa Dai Phudc
théa man céc tiéu chuan lya chon - loai trir nhu sau:

Tiéu chuin lwa chon:

+ Bénh nhén ¢6 do tudi tir 18 tudi tré 1én;

+ Bénh nhan dugc chan doan bénh gat voi ma phan loai bénh tat quéc
té ICD-10 1a M10, c6 két qua danh gia dya trén tiéu chuan ACER/EULAR
nam 2015 (da dugc trinh bay chi tiét trong bang 1.1), dang kham bénh tai Bénh
vién Nguyén Trai va Phong khdam Da khoa Pai Phudc trong giai doan 2016 —
2017.

+ HO so bénh 4n ddy du cac thong tin 1am sang va can 1am sang.

Tiéu chuan loai trir:
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+ Bénh nhan c6 cac bénh 1y 4c tinh;

+ Bénh nhan dang mic cac bénh kém nhu viém khép do ling dong cac
tinh thé khac nhu calci, viém khép nhiém khuan, viém khép phan tng, viém
khép dang thap, viém mo té bao;

+ Bénh nhan hodc than nhan (khi nguoi bénh khong c6 kha nang tu
quyét dinh viéc tham gia nghién ciru) tir chbi tham gia nghién ciru.

- Nhém chig bao gém céac c4 nhan khoé¢ manh di kiém tra strc khoé
dinh ky tai Bénh vién Nguyén Trii va Phong kham Da khoa Pai Phuéc duge
lya chon dap ung voi tiéu chuan lya chon - loai trir nhu sau:

Tiéu chuin lwa chon:

+ Nguoi khoe manh do tudi trén 18 tudi;

+ Pong y tham gia nghién ciru.

Tiéu chuin loai trir:

+ Nguoi dong y tham gia nghién ciru ¢6 biéu hién 1am sang va can 1am
sang cho thdy méic gut hodc cac bénh khac.

2.3.2. Co mdu

C& mau cho nghién ctru bénh - chimg duoc tinh theo cong thirc:

Nching = Mpenn X T

p,OR
P2 = T55,(0”-1)
Trong do:
o p1 va pz : ti 1€ luu hanh cta gen ABCG?2 trong nhom chung va
nhom bénh
o p: ti 18 lyu hanh ciia gen ABCG2 trong déan sb chung
. OR: Ti s6 nguy co, OR = pi/(1-p1) / (p2/(1-p2))

o o: sai 1am loai I tra bang phan phéi chuan dit & mirc 0,05 va Z,.

. B: sai 1am loai II, ddt & mirc 0,20
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° r: ti 1€ chung/bénh dat & muc 0,5

Chon:

° Z1-02=1,96

. Z15=0,842

o OR =220 1ati s6 nguy co ciia p.Q141K trich xuat tir nghién
ctru cua Dangiu Zhou va cong sy [111]

. pi = 0,784 1a ti 1& rdi loan ctua gen ABCG2 trich xuét tir
nghién ctru cua Danqiu Zhou va cong su [111]
a Do d6 ¢& mau tinh duoc 1an lugt 1a

_ omsax22
P2 = Tromsde2-1) 0.89

Npenn

_ (1,964/2. 0,89.(1 - 0,89) + 0,844/ 0,784.(1 — 0,784) + 0,89 (1 — 0,89))?

(0,784 — 0,89)2
=151
Ncning = Nognnx v = 151 x 2 = 302 (nguoi)

Ngoai ra, dé tranh sai s6 trong qué trinh thu thip mau, nghién ciru s&
tién hanh 1ay nhiéu hon 20% c& mau tdi thiéu. Nhu vdy ¢ mau dy kién lay &
nhom bénh 14 181 ngudi va nhém ching toi thiéu 362 nguoi.

2.4. Quy trinh chon miu va nghién ciru

2.4.1. Nhom bénh

Tai bénh vién Nguyén Trii va Phong khdm Da khoa Pai Phudc, dua
vao cac hd so bénh an nguoi bénh (Ma ICD10 - M10), nghién ctru tién hanh
thu thap dir liéu nhitng nguoi bénh dong y tham gia nghién ctru cho dén khi

dat dugc cd mau toi thiéu.

Nghién ctru da thu thap dir 1i€u, sau khi xem x¢&t ti€u chi loai trir, nghién

ctru thu dugce 170 mau mac bénh phu hop véi nghién ctu.

2.4.2. Nhom chirng
Dua theo ¢& mau téi thiéu di udc tinh, nghién ctru da tién hanh thu thap

s0 liéu tir nhitng nguodi khée manh kham strc khoé dong y tham gia va 1ay mau
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thuc hién nghién ctru. Sau khi kham sang loc va tién hanh lay mau, nghién ctru

da thu dugc 351 mau phu hop véi tiéu chi dé ra.

2.5. Dung cu, trang thiét bi va hoa chat nghién ciru
- Dung cu va trang thiét bi

+ Ong chira mau EDTA (Viét Nam); pipetman céc loai (eppendorf); ng dung
mau thé tich (eppendorf);

+ Tu lanh sau -20°C, -84°C (Sanyo); can phan tich (Mettler Toledo); may do
pH (Mettler); may ly tam (eppendorf); may di¢n di PowerPac 300 (Bio-Rad);
may chup anh GelDoc (BioSciences); may GeneAmpO PCR System 9700
(ABI); may xac dinh trinh ty nucleotide tu dong ABI 3500 Genetic Analyzer
(ABI).

- Hoa chat st dyng:

+ Hoa chét sir dung dé tach DNA tong sd, tinh sach san pham PCR cua hing
Qiagen;
+ Hoa chat dung cho phan ung PCR: dém, MgCl,, dNTPs, Taq DNA
polymerase ctua hang Fermentas;
+ B6 hoa chét sinh chuin BigDye® Terminator v3.1 Cycle Sequencing cua
hang ABI;
+ Céc hoa chat khac nhu nudce khir ion, agarose, ethanol, acetic acid, EDTA,
Tris HCL,... cua cac hang Thermo, Merck, Sigma.
2.6. Phuong phap nghién ciru

2.6.1. Quy trinh thuc hi¢n nghién ciru

Nghién ciru dugc tién hanh theo cac budc theo so do hinh 2.1,
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Thu thap cac thong tin 1dm sang

Thu thap cdc miu mau finh mach

Tién hanh qua trinh PCR

Tinh sach PCR

Gidi trinh ti Sanger

Phén tich va d4nh gia két qua

Hinh 2.1. Quy trinh thyc hién nghién cuu

2.6.2. Phwong phdp thu thép sé li¢u
Thong tin ctia bénh nhan va nhom d6i chting trong nghién ctru nay dugc
thu thap thong qua phiéu diéu tra, bao gdm cac thong tin cu thé nhu sau:

e Céc chi sb nhan tric nhu tudi, gi6i tinh, chiéu cao, cin ning, chi
s6 khéi (BMI);

e Céc chi s 1am sang nhu huyét ap (tdm thu va tdm truong);

e Cac két qua xét nghiém sinh hoa, huyét hoc nhu néng d6 glucose,
cholesterol toan phan, triglycerid, LDL-c, HDL-c, CRP, acid uric, BUN,
creatinine, AST, ALT, Téng phan tich té bao mau (WBC, RBC, PLT, NEU,
HGB ...).
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2.7. Phwong phap va ky thuit sir dung

2.7.1. Phwong phdp sinh hod va huyét hoc

Céc xét nghiém dinh luong trong sinh héa nhu do nong do AST, ALT,
BUN, CRP, acid uric, creatinin, glucose, cholesterol, triglycerid, LDL, HDL
dugc thuc hién bang phuong phap do quang diém cudi va dong hoc trén hé
thong may Beckman Coulter AU640. Thé tich miu sir dung khoang 200 ul
huyét twong, chat chong dong dugc dung 1a Heparin.

Riéng xét nghiém huyét hoc xéac dinh sb lugng WBC, HGB, RBC thyc
hién bang phuong phap dém té bao laser trén hé thong may Abbott Cell Dyn
3700. Thé tich mau sir dung khoang 200 pl huyét twong, chat chong dong dugc
dung la EDTA.

2.7.2. Phwong phdp thiét ké moi cho PCR

MJi dic hiéu nhan doan gen c6 chira cac SNPs s€ dugc thiét ké dua trén
vi tri cta tirng SNP. Ddi v6i cac SNP ¢6 vi tri nhan biét enzyme cat tu nhién,
trinh tu moi duoc thiét ké sir dung phén mém NCBI Primer BLAST véi cac
tham s6 mac dinh.

Déi voi cac SNP khong o vi tri cat enzyme tu nhién, nim nucleotide
gr:in cudi dau 3’ cua moi ngay trudc vi tri SNP s& duogc bién ddi dé tao ra vj tri
nhan biét enzyme cat gi6i han theo tiéu chi nhu sau, nucleotide cai bién khong
trung vao vi tri nucleotide cubi cung cua mdi, sb lugng nucleotide cai bién

khong vuot qua ba nucleotide (Phu luc II, Bang 2A).
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Bang 2.1. Trinh tw cdc cdp moi sir dung cho phdn 1ng PCR

Gen SNP Trinh tu ch,h
thudc
5 TGGATTCAAAGTAGCCATGAGA-3’
1572552713 ~300
ABCG2 5’ ATCAGCCAAAGCACTTACCC-3’
(NC_000
004.12) 5. CCCTTGGCACCTTAAATGAA-3’
1512505410 ~300
5’ ATAGGTGGCTGGCCCTATTT-3’
5’-CCCTAGAGGTCACCAGACCA-3’
rs11231825 ~170
SLC§2A1 5’ ACTGGGCCATGGGCTTCTGATC-3’
(I(;Iﬁ_{)g)o 5’ GCCTGAAAGTCAGGGACAAG-3’
' 157932775 ~300
5" ACCACACAAGAGGGAGATGC-3’
5 ACTCGCAAGGCTGAAACAGTCA-3’
1rs12510549 ~350
SLC249 5’ -CAGCAGTAGCACAGTCCATA-3’
(NC_000
004.12) 5 TGAGCAAATCATGGCATCTC-3 ~250
rs16890979
5’ ACCTCCTCTACCTCTTGGTTAA-3’

TNFa 5’ AGCAATAGGTTTTGAGGGCCAT-3’

(NC_000 | rs1800629 ~150

006.12) 5’ GGGACACACAAGCATCAAG-3’

TLR4 5’ ATCTGTGACACTTATGTGTAATTAT-3’
(NC_000 | rs2149356 ~150
009.12) 5’ CCTTGGATCAAGTTTAGCCATT-3’

SLCI7Al 5’ CCATATTGGCATCTCCCAGA-3’
(NC_000 | rs1165196 ~500

006.12) 5 ATGTGTGCTGTTGCTGGAGT-3’

2.7.3. Tdch chiét DNA tong so

Mau méu ctia d6i twong nghién ctru sau khi thu thap s& duoc bao quan

& -20°C. Quy trinh tach chiét DNA t6ng sb tuan theo cc budc sau:
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% Mau méu luu trit & -20°C sé& dugc 13y ra va duoc o 6 nhiét do 37°C trong
ta am tir 30 dén 60 phut;

< 300 pl mau s& duoc chuyén vao ong eppendorf. Sau d6, 400ul dung
dich AL va 20pl proteinase K s& dugc bo sung vao va tron déu bang vortex
hodc pippet;

< Mau dugc 0 & 56°C trong 30 phut, sau d6 dung tay lic nhe, mdi l1an lic
cach nhau 10 phut;

< Thém vao 300 pl ethanol (96-100%) va tron déu bang pipet hoic
vortex;

% Tat ca mau trong 6ng eppendorf dugc chuyén 1én cot. Ly tim trong 1
phut voi toe do quay 10.000 vong/phit;

< Thém vao 500 pl Buffer AW1 (da c6 sin ethanol). Ly tAm trong 2 phut
v6i toe d6 quay 10.000 vong/phit;

< Thém vao 500l Buffer AW2 (da c6 san ethanol) 1én cot. Ly tAm trong
2 phit v6i toe d6 quay 10.000 vong/phut. Di chuyén cot qua éng eppendorf
1,5 ml méi;

% Thém vao 200ul Elution Buffer 1én cot. Ly tm trong 1 phiit véi toc do
quay 8.000 vong/phut;

% 3pl thinh pham DNA sau khi tach chiét duoc sir dung dé dién di kiém
tra trén gel agarose 0,8%, sau d6 dem luu gitr & -20°C.

2.7.4. Phwong phdp dinh lwong DNA béing quang pho ké
< Nguyén tac:
Luong DNA dugc xac dinh dya trén gié tri mat do quang ¢ budc song

260nm (OD260nm- Optical Density26onm) clia cdc mau nghién ctru theo cong thire

nhu sau:

Copna(pg/ml) = OD26o nm x 50 x d0 pha loang

7

% Céc bube tién hanh

% Lay 3 pl dung méi (TE pH 8,0 hodc nudc khir ion vo tring) dé lam
blank.

% Str dung 3 pl méi mau dé xac dinh nong d6 DNA ¢ budc séng 260nm

va 280nm.
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% Ghi lai két qua ndng d6 DNA cho mdi mau nghién ctru sau mdi lan do.
2.7.5. Nhin dogn DNA bang PCR
Mot chu ky phan tmg PCR gom 3 giai doan sau:

% Giai doan bién tinh: DNA mach kép ban dau tach thanh hai mach don
nhd nhiét d6 cao (94-95°C) trong thoi gian ngan.

% Giai doan gin mdi: O nhiét d6 thich hop (khoang 50-60°C), hai moi 1a
oligonucleotide c6 chiéu dai tir 15-30 nucleotide bam vao hai dau cua doan
DNA dich theo nguyén tic bo sung.

% Giai doan kéo dai chudi: Hon hop phan ung dugc tang nhi¢t do 1én
khoang 70-80°C 1a nhiét d6 thich hop dé Taq DNA polymerase kéo dai chudi,
tranh “hién tuong tiép hop khong dic hicu”.

Thanh phan cia phan ng:

Mot mau phan ing PCR tién hanh trong tong thé tich 25l gdm c6 thanh
phan nhu sau:

Bang 2.2. Thanh phan cdc chdt trong mét mau phan iing PCR

Thanh phan Thé tich (ul)
H>O (15,8 - X)
dNTP (2,5 mM) 2,5
Dung dich dé¢m (10x) 2,5
MgClz (25 mM) 2,0

Méi ngugce (10 pmol) 1,0

Moi xubi (10 pmol) 1,0
DNA khuén X(0,5-1)
Taq polymerase 0,2

Chu trinh nhiét t6i vu duge st dung dé khuéch dai doan DNA chta

tung diém SNP quan tam st dung cho PCR dugc mo ta chi tiét tai Phu luc 11,
Béang 2B.

San pham sau qua trinh chay PCR s& dugc danh d6 dic hiéu va nong do

nhd dién di trén gel agarose 1%. San pham dat chat luong tiép tuc dugc xtr Iy

bang enzyme gi6i han va danh gia két qua bang dién di trén gel agarose 3%.
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a) Phuvong phap RFLP

Sau khi tién hanh phan tmg PCR, san pham s& duoc 1 voi enzyme cit
twong (mg vai timg SNP cua timg gen. Thanh phan cua phan tng cat bao gdm:
3 ul DNA, 0,1 pl enzyme, 0,35 ul buffer va 1,55 ul H>O, véi thé tich tong 1a 5
ul. Cac thanh phan cta phan tng sau khi duoc tron déu, sau d6 dugc U tai nhiét
d6 toi wru ciia enzyme hoat dong.

San phém sau khi tién hanh @ véi enzyme cit (Rasl, Bcll, Nsil, Eco1301,
Hindlll, Hpal, Ncol, Hinfl) s€ dugc dién di trén gel agarose 3%, c6 kém
marker 100bp. Két thuc dién di sé tién hanh doc két qua dudi may soi UV.

b) Phuong phap dién di DNA trén gel agarose

San pham DNA di chay PCR s& dugc phan tich dinh tinh nho phuong
phap dién di trén gel agarose. Agarose 1a mot loai polyme tach tir rong bién,
c4u tao clia chiing gdm 2 monome la D-galactose va 3,6-anhydro L-galactose.

% Céc bude tién hanh

Chudn bi gel agarose 1% hodc 3%: Cho 1g hodc 3g agarose vao 100
ml dém TAE 1X, dem dun trong 10 vi song cho dén khi agarose tan hoan toan.
Pé ngudi dén khoang 40°C thi d6 dung dich agarose vao khuon dién di da cai
lugc san. Bé day gel khoang 50 mm 14 thich hop. Sau 30 - 40 phut khi agarose
da duoc polymer héa hoan toan 14 c6 thé dién di dugc.

Tra mau DNA vao giéng dién di: Tron déu DNA véi dém tra mau, sau
d6 tra vao cac giéng trén ban gel. Mau DNA dugc chay dién di ciing voi marker
DNA d¢ xac dinh kich thudc phan tir cia DNA.

Chay dién di: Chay dién di véi chuong trinh: Hiéu dién thé (U: 50 - 100
V), cudong do dong di¢n (I: 80 - 100 mA).

Nhuém DNA: Sau khi két thuc dién di, ban gel dugc 1ay ra va nhuém
trong dung dich EtBr nong d6 0,5 pg/ml khoang 10 - 15 phut. Sau d6 1ay ban
gel ra va rira bang cach ngdm trong nudc sach 2 1an, mdi 1an 5 - 10 phit.

Quan sat va chup anh: Ban gel dugc nhin thong qua tia tir ngoai UVas4

am va duoc chup hinh bang hé théng chyp hinh gel ty dong.
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2.7.6. Tinh sach sin phim PCR

Qua trinh tinh sach “san pham PCR” dugc trién khai theo dung hudng
dan cua hing Qiagen:

- Xac dinh thé tich cua “san phém PCR cén tinh sach”;

- Hut tat ca thé tich cia “san pham PCR cén tinh sach” qua 6ng
eppendorf 1,5ml;

- Thém vao ong eppendorf 1,5 ml d& c6 “san pham PCR can tinh
sach” dung dich CP véi lugng gip 5 1an so véi thé tich ciia “san pham PCR
can tinh sach”. (100pl “san pham PCR cén tinh sach” tuong tmg can 500 pl
dung dich CP);

- Vortex nhe nhang trong 20 gidy rdi spindown;

- Pit 1én 6ng eppendorf 2 ml cot HiBind® DNA;

- Chuyén tat ca dung dich mau 1én cot HiBind® DNA va ly tim
12.000 vong/phut ¢ nhiét do phong trong 2 phtt ;

- Trich bo phan dich sau ly tim va dit cot HiBind® DNA tré lai
6ng collection;

- Thém vao 700ul dung dich DNA Wash va ly tam 12.000
vong/phut ¢ nhi¢t d§ phong trong 2 phut;

- Trich bé phﬁn dich sau ly tAm va dat cot HiBind® DNA tr¢ lai
6ng collection;

- Thém vao 700ul dung dich DNA Wash va ly tam 12.000
vong/phut ¢ nhi¢t d§ phong trong 2 phut;

- Trich bé phﬁn dich sau ly tAm va dat cot HiBind® DNA tr¢ lai
6ng collection;

- Ly tam 12.000 vong/phut ¢ nhiét d phong trong thoi gian 2
phut;

- Thém vao 30 - 50pul dém nudc hay TE nham ion, & nhiét do
phong trong 5 phut. Ly tam 12.000 vong/phut ¢ nhi¢t d§ phong trong 2 phut;

- Dung 3ul dé dién di kiém tra trén gel agarose 1%.



44

2.7.7. Gidi trinh tw Sanger

Ap dung nguyén tic ciia phuong phap Sanger nham xac dinh trinh tu
nucleotide quan tdm: Cac doan DNA mdt soi két thuc bﬁng cac ddNTP duoc
danh diu huynh quang c6 chiéu dai hon kém nhau mét nucleotide s& dugc lap
ra. May GenAmp® PCR System 9700 chay phan tmg PCR ¢6 chu trinh nhiét
nhu sau: 96°C trong 1 phut; sau d6 dén (96°C trong 10 gidy; 50°C trong 5 gidy;
60°C trong 4 phut) x 25 chu ky. Cudi ciing san pham duogc giit & 4°C.

¢ Tinh sach san pham PCR bang phuong phap
EtOH/EDTA

- Thém vao san pham PCR 60ul EtOH 100% va 5ul EDTA 125
mM. Hén hop dé ¢ nhiét do phong trong 15 phut réi ly tdm trong 15 phiit véi
tdc d6 quay 12.000 vong/phit muc dich tia DNA c¢6 trong do;

- Trich bé EtOH, rira tiia bang 60ul EtOH 70%. Ly tim 10.000
vong/phut trong 10 phut;

- Lam kho taa va thém vao 10pl Hi-DiTM Formamide dé bién tinh
¢ 950C trong 5 phut;

- Pua nguyén liéu vao may doc trinh ty ty dong ABI PRISMTM
3500 Genetic Analyzer;

- Dién di trong 6ng vi mao quan 80cm x 50pl;

- Thu nhén va xtr Iy két qua bang phan mém ABI;

- PRISMTM 3500 - Avant Data Collection v2.0 va DNA
Sequencing Analysis 5.2.

2.7.8. Phan tich da hinh/djt bién gen

Trinh tu nucleotide cua cac doan gen quan tdm thu dugc sau qua trinh
gii trinh ty Sanger duoc sir dung dé dbi chiéu véi cac trinh ty tham chiéu duoc
cong bd trén GenBank. Két qua so sanh trinh ty nucleotide trén cac gen duoc
phan tich thong qua cdc phin mém tin sinh hoc déng tin cdy: Bioedit 7.0;
Seqgscape 2.6.
2.8. Cac bién sb trong nghién ciru

chung t6i ding cac bién s v6i cach xac dinh va gia tri cua timg bién s6

duoc néu phia dudi.
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2.8.1. Nhom bién sé dic diém chung cia déi twong nghién ciru

+ Gi6i tinh (dinh tinh, nhi bién): x4ac dinh dya vao gidy chimg minh/gidy
to dinh danh.

+ Tudi (dinh lugng, theo nam): dugc xac dinh dya vao ho so hodc giéy
to dinh danh ca nhan

+ Chiéu cao (dinh Iugng, theo centimét): dugc do tryc tiép néu bénh
nhan ty ding dugc, st dung thude do chiéu cao dtng, c6 hiéu chinh mdi ngay,
dd chinh xac 0,1cm. Trong trudng hop bénh nhan khong tu dung dugc thi dugc
tinh dua theo hd so gén nhét, hoic néu khong cé hd so thi theo 101 khai cua
bénh nhan/ngudi nha (49 chinh xac 1 cm).

+ Can nang (dinh lugong, theo kilogram): dugc do truc tiép bé’mg can
dién tr hi€u Tanita do chinh x4c 0,1kg. Khi can bénh nhan dugc yéu cau chi
mic quan 40 mong nhe va khong mang giay dép. Trong trudng hop bénh nhan
khong tg dung dugc dé can thi can nang dugc tinh dua trén hd so gﬁn nhat
hozc néu khong ¢ ho so thi theo 10i khai ctia bénh nhan/ngudi nha (d6 chinh
xac 1 kg).

+ Chi s6 khéi co thé (BMI) (dinh luong, don vi m/kg?): dugc tinh tir
chiéu cao/cén nang?,

+ Chi s6 huyét ap tdm thu (SBP) va huyét ap tdm truong (DBP): 1a 2
chi s6 sinh hiéu quan trong duoc do béi diéu dudng/nha nghién ctru ngay vao
hom khao sat can 1am sang. Khi do, d6i twong dugc nghi ngoi it nhat 15 phut,
va khong sir dung cac thudc, hay cac chét kich thich/trc ché 1am thay doi chi
s6 huyét ap trong 24h trudc. Huyét ap dugc do bang huyét ap ké bap tay dién
tor hi¢u Omron (d9 chinh xac ImmHg), may dugc hi¢u chinh dinh ky theo tiéu
chuan cta nha san xuat. Khi do bénh nhan & tu thé nam/ngdi nhung thoai mai
nhét va bép tay do ¢ vi tri ngang vi tri cua tim. Tién hanh do it nhat 2 14n, cach
nhau 5 phut ¢ 2 tay va gia tri dugc thu thap 1a gid tri trung binh. Néu c6 su
chénh léch qua 10% trong 2 1an do & bat ky tri s6 huyét ap nao, thi tién hanh
do lai 1an thir 3 sau d6 10 phit & canh tay bén trai cua dbi twong va lay tri s6
huyét ap 13 trung binh ctia 3 1an do. Néu d6i twong chi ¢6 1 chi trén (1 tay) thi

chi do 2 14n va sir dung s6 trung binh.
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2.8.2. Nhom cdc bién sé can lim sang
Céac bién sb duoc thuc hién dya trén xét nghiém léy méu chan doan, 1a
céc bién s dinh lugng lién tuc, cac bién sb cu thé nhu sau:
+ Céac bién s6 vé chirc niang gan: AST, ALT (don vi U/L), BUN
(mg/dL);
+ Céc bién s6 chirc niang than: BUN (mg/dL), Creatinin (mg/dL), ndng
d6 acid uric (mg/dL);
+ Cac bién s6 vé md mau: HDL-c (mg/dL), LDL-c (mg/dL) va
triglyceride (mg/dL);
+ Tri s6 dudong huyét: GLU (mg/dL);
+Sb lugng bach cau: WBC (s6 lugng bach cau dém duoc/ pL mau).
2.8.3. Nhém cic bién s6 vé gen
Bao gém 9 da hinh ¢ cac gen twong ung, duoc quy dinh thong qua
phuong phap RFLP:
+ Pa hinh ABCG2 rs72552713: bién dinh tinh, 3 gia tri 1a GG/GA/AA;
+ Pa hinh ABCG?2 rs12505410: bién dinh tinh, 3 gia tri 1a GG/TG/TT;
+ Pa hinh SLC22412 rs11231825: bién dinh tinh, 3 gia tri [a TT/TC/CC;
+ Pa hinh SLC22412 rs7932775: bién dinh tinh, 3 gia tri [a TT/TC/CC;
+ Pa hinh SLC249 rs12510549: bién dinh tinh, 3 gia tri [a TT/TC/CC;
+ Pa hinh SLC249 rs16890979: bién dinh tinh, 3 gia tri [a TT/CT/CC;
+ Pa hinh TNFa rs1800629: bién dinh tinh, 3 gia tri 1a GG/AG/AA;
+ Pa hinh TLR4 rs2149356: bién dinh tinh, 3 gia tri 1a GG/TG/TT;
+ Pa hinh SLC1741 rs1165196: bién dinh tinh, 3 gia tri [a AA/AG/GG.
2.9. Phuong phap xir Iy va phan tich so liéu
2.9.1. Xt Iy s6 liéu thé
Quy trinh chung dugc thyc hién nhu sau:
+ Cac bién dinh luong dugc kiém tra dang phan phdi, cac outliers va
cac s liéu khuyét (missings). Céc bién dinh lugng dugc kiém tra tin s va cac
gi4 tri bt thuong. Tt ca cac gia tri bat thudong va s liéu khuyét s& dugc loai

bo trong qua trinh phéan tich chung.
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+ Cac bién s6 dinh tinh duoc kiém tra ngéu nhién theo ti 1¢ 10% dbi véi
ca bénh gut va 5% ddi v6i khong mac bénh. Kiém tra dwa vao déi chiéu ho so
géc va/hoac lién hé truc tiép dé xac minh. Néu dit liéu c6 bat thuong s¢€ tién
hanh diéu chinh pht hop va céc ca cé dit liéu bat thuong s& dugc diéu tra lai
toan bd cac dir li¢u da thu thap. S€ can nhéc khong phan tich cac ca co dir li¢u
bat thuong.

2.9.2. Phan tich sé li¢u

S liéu dugc phan tich bang phan mém théng ké SPSS phién ban 26.0
(2019). Su khac biét c6 y nghia khi gié tri p<0,05.

Céc bién dinh lugng s& duoc trinh bay dudi dang s6 trung binh kém d6
léch chuan néu phan phdi chuan. Néu phan phdi khong chuan s& dugc trinh
bay dudi dang trung vi va khoang 25% - 75%. Cac bién dinh tinh duoc trinh
bay dudi dang cac ti I¢.

Pbi véi cac bién dinh luong: Phép kiém t (t-test) s& duoc ap dung dé
khao sét so sanh su khac biét vé trung binh cua cac bién s6 dinh lugng c6 phan
phdi chuan giita 2 nhom tinh chat. Néu cin so sanh nhiéu hon 2 nhém, nghién
ctru str dung phép kiém ANOVA (one-way ANOVA).

Déi voi cac bién dinh lugng c6 phan phdi khong chuan, phép kiém
Man-Whitney dugc st dung dé kiém tra su khac biét vé trung vi gitta 2 nhém
ctia bién va phép kiém Kruskal-Wallis dugc sir dung dé kiém tra sy khac biét
vé trung vi giita ctia tir 3 nhom gia tri trd 1én.

Péi véi cac bién dinh tinh: Phép kiém Chi binh phuong (Chi-square
test) duoc ap dung dé kiém tra mdi lién hé vé ty 1¢ giita cac bién dinh tinh khi
cAc tan sd mong doi 16n hon 5. Néu xuét hién tan s6 mong doi <5, nghién cuu
str dung phép kiém chinh xac Fisher (Fisher exact test).

Pé xéac dinh mbi lién quan gitra cac bién 1am sang, can lam sang (chiéu
cao, can nang, BMI, c¢6 bénh gut, cac chi s6 BUN, Creatinine, ALT, AST, o)
va cac kiéu hinh gen, chiing t6i s& phan tich mdi lién quan gitra ting kiéu hinh
v6i timg ddc diém 1am sang hay can 1am sang bang cac phép kiém di néu &
trén. Néu két qua c6 p>0,05 thi kiéu hinh gen d6 khong lién quan véi dic diém

dang khao sat. Néu két qua c¢6 p<0,05 thi kiéu hinh gen c6 thé c¢6 lién quan voi
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dic diém khao sat. Vi cac bién co lién quan nay chung toi s& phan tich hoi
quy don va da bién dé xac dinh mdi trong quan thyc su nhu thé nao.

Tat ca cac dic diém 1am sang, can 1am sang c6 lién quan dén bénh gat
déu duoc dua vao phan tich hoi quy logistic don bién. Néu két qua c6 gia tri p
<0,2, s& dugc dua vao phan tich hoi quy da bién (mdc 0,2 dugc chon dé tranh
b6 st cac bién s6 c6 thé co lién quan). Sau khi phan tich bang hdi quy logistic
da bién, cac dic diém nao c6 gia tri p<0,05 s& duoc xem 1a c6 mdi lién quan
chac chan vdi tinh trang bénh git.
2.10. Vin dé dao dirc trong nghién ciru y sinh hoc

Nghién ctru nay da duoc Hoi dong dao durc trong nghién ciru y sinh hoc
ctia Vién Nghién ctru hé gen thong qua theo quyét dinh sé 01-2017/NCHG-
HDDD cua Vién Nghién ctru hé gen.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Két qua
3.1.1. Pdc diém ldm sang va cdn lim sang ¢ méu nghién ciru
a) Cdc dic diém lam sang
Céc dac tinh 1am sang dugc khao sat trén 521 nguoi tham gia (170 ca

bénh glt va 351 ca ching) dugc trinh bay trong bang 3.1.

Badng 3.1. Két qua ddc diém lam sang ¢ hai nhém bénh va chiing

< | aiR Tong sb Nhrom Nhém bénh -
Dac diem (n=521) ching (n=170) Giatrip
(n=351)
S6 nam giéi 505 351 154 1,9x1033
Do tudi 52,82+11,33 | 53,40+£10,03 | 51,62+13,58 0,0469

Chiéu cao (cm) | 164,99+5,76 | 165,06+5,52 | 164,84+6,24 0,697

Can nang (kg) | 66,3£9,52 | 65,75£9,72 | 67,47+£9,00 0,026

BMI (kg/m?) 24,5743,35 | 24,45+3,54 | 24,82+291 0,038

SBP (mmHg) 120,06+11,3 | 119,83+10,8 | 120,53+12,32 0,84

DBP (mmHg) | 74,74 £7,77 | 74,59 £7,77 | 75,06 £7,79 0,533
Gid tri cua bién lién tuc dwoc thé hién bcing

gia tri trung binh + do léch chudn;
n: 86 luong ca thé: Gid tri p duoc tinh bc%ng kiém dinh t-test

Trong nghién ctru ciia chung t6i, phan 10n cac bénh nhan dugc khao sat
1a nam giéi, chiém gan 97% toan bd bénh nhan, cu thé & nhém bénh git co
hon 90% 14 nam gi6i va 100% la nam gidi & nhém chimg (von cd nguy co
bénh gut cao hon nir), p<0,001.

Tudi trung binh ctia nhém doi tuong 1a 52,82+11,33 tudi, trong d6 nhém
bénh 13 51,62+13,58 tudi, thdp hon co ¥ nghia thong ké so véi nhém ching
(tudi trung binh 53,40+10,03 tudi), p= 0,0469.

Ngoai ra, nhém bénh git ciing c6 can niang va BMI trung binh lan luot
13 67,47+9,00 kg va 24,82+2,91 kg/m?. Céc gia tri ndy déu cao hon c6 y nghia
thong ké so v6i nhém chirg khong mac bénh gut, véi gia tri cin ning va BMI
trung binh lan luot 1a 65,75+9,72 kg (p= 0,026) va 24,45+3,54 kg/m?
(p=0,038).
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Két qua phan tich khong tim thdy sy khac biét vé gia tri chiéu cao ciing

nhu chi s6 huyét ap tim thu (SBP), tAm truong (DBP) giita nhom bénh gt va

nhoém chimg.

C6 thé dua ra dugc nhan dinh day 1a nhiing dic diém so khoi va phan

anh dac tinh nén ban dau cua nhom chiing va nhom bénh, tuy co6 su khéc biét

nhung khong thuc sy 16n. Do d6, cac dic diém nén tang nay it c¢6 thé tic dong

1én su hinh thanh bénh gut. Pong thoi cho thdy nhom bénh nhan git cling

khong qua khac biét so voi nhom binh thuong va it c6 kha nang xay ra vi¢c

mau bénh qui niing hay qua khac biét so v6i dan so6 chung.

b) Cdan lam sang

Nhing dic diém can 1am sang dugc ghi nhan trén téng cong 521 dbi

tuong (170 ca bénh git va 351 ca ching) va dugc trinh bay trong bang 3.2.

Bdng 3.2. Két qua phdn tich ddc diém cdn lam sang lién quan

0 nhom bénh va chung

, Tong sb Nhom chitng | Nhém bénh
Pac diém Giatrip
(n=521) (n=351) (n=170)

ALT (U/L) 32,77£23,88 | 32,03+22,74 | 34,31+26,08 | 0,1563
AST (U/L) 28,214+21,70 | 27,82+£22,46 | 28,99+20,07 | 0,2842
BUN (mg/dL) 25,87+ 12,30 | 26,29+9,71 | 25,00+16,41 | 0,1342
CREA (mg/dL) 1,094+0,23 1,08+0,17 1,11+£0,31 0,9537
Acid uric (mg/dL) | 7,72+1,94 6,29+1,51 9,29+1,81 | 2,7x1036
CRP (mg/dL) 3,92+4,507 3,42+4,37 4,96+4,61 0,048
GLU (mg/dL) 103,61+15,45 | 102,27+10,33 | 105,37£21,81 | 0,145
HDL-C (mg/dL) 47,2+20,72 | 47,9+22,64 | 45,76 +16,03 | 0,204
LDL-C (mg/dL) 104,5+27,8 | 102,76 +26,9 | 108,12 + 29,4 0,04
TG (mg/dL) 171,1£60,01 | 165,9+58,8 | 184,2+61,24 0,001
WBC (trén pL) 76812306 7655+2222 773542478 0,778

Gia tri cua bién lién tuc duoc thé hién bang

gia tri trung binh cong £ do léch chudn;

n: 86 luong ca thé: Gid tri p duoc tinh bcing kiém dinh t-test

Dua trén két qua dugc néu & trén, ching ta thiy c6 su khac biét co ¥

nghia thong ké gitta hai nhom bénh - chimg vé mét sb tinh trang sau day:
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< Nong d6 acid uric mau & nhém bénh git 16n gip rudi so vdi nhém
chtng, v6i p<0,0001. T4t nhién nhu mot hé qua, ti 1¢ tinh trang
ting acid uric mau trong nhom bénh gut cao gan gap d6i nhom
chung, va sy khac biét c6 y nghia (p<0,0001).

X Néng do CRP mau ctia nhom bénh gut (4,96+4,61 mg/dL) 16n hon
gép rudi so voi nhom chung (3,42+4,37 mg/dL), vdi p<0,05.

< Nong do LDL-c va triglyceride mau nhém bénh gt 16n hon ¢6 y
nghia so v&i nhém chimg (gia tri p 1an luot 14 0,04 va 0,001).

Phén tich mdi twong quan cua cac dic diém l1am sang giita hai nhom
bénh - ching cho thay su khéac biét vé nong do acid uric giita hai nhém nghién
ctru. O nhom bénh, néng d6 acid uric mau 14 9,29+1,81 mg/dL, cao gin gap
1,5 14n so v6i nhém ching 6,29+1,51 mg/dL (p<0,001). Gié trj acid uric thong
thuong trong mau duoc giit 6n dinh & mic dudi 7 mg/dL d6i véi nam gidi va
duy tri dudi mic 6 mg/dL ddi véi nit gigi [112, 113]. T nhiing nghién ciru
trude day khang dinh c6 su khac biét ctia ndng do acid uric trong mau giira hai
gidi. Su khéc bi¢t nay dugc ghi nhan khi so sénh gitta cac do tudi khac nhau
[114]. Cang 16n tudi, n@)ng dd acid uric s€ cang cao (dac biét 1a nit sau man
kinh, khi nong d9 estrogen trong co thé syt giam lam giam kha nang thanh thai
acid uric [115]). Trong nghién ctru ciia ching t6i, ti 1¢ nam gidi va tudi trung
binh ctia nhém chiing cao hon so vo6i nhém bénh, do do két qua so sanh vé
ndéng do acid uric va tinh trang ting acid uric khac biét gitta 2 nhém c6 do tin
cdy cao (it nguy co sai 1am, duong tinh gia).

Bén canh su sai biét 10 rét néng d6 acid uric gitra hai nhém nghién ctru,
cac chi ti€u dinh luong nhu CRP, LDL-C va TG voi cac tri sb trung binh &
nhom bénh (CRP=4,96+4,61 mg/dL; LDL-c=108,12 = 29,4 mg/dL;
TG=184,2+61,24 mg/dL) ciing cho thay su khac biét c6 y nghia thong ké véi
gia tri p<0,05. Cac két qua chung t61 thu nhan dugc (ngoai trir sy khéc biét vé
CRP) hoan toan phil hgp véi cac nghién khac da cong bd trén thé gidi [115].
Theo d6 nguoi c6 chi s6 khdi co thé (BMI) cang cao thi ndng d6 acid uric cang
cao [112], nguy co bénh git cang ting. Pong thoi, nguoi thira can va béo phi

(BMI cao) déu c6 rdi loan md mau bao gém hodc ting triglyceride mau hoic
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tang thanh phan LDL-cholesterol mau. Do d6 cac chi sé LDL-c va Triglyceride
c¢6 thé xem nhu hau qua gian tiép cua thira can, béo phi va nhitng rdi loan nay
cling 1a tac dong truc tiép gay ting nang bénh Iy git.

Chi s6 C-reaction protein (CRP) goi y tinh trang viém nhiém trong co
thé. Sy sai biét chi s6 nay gitta hai nhém bénh - nhom chimg, ¢ thé duoc 1y
giai do da s6 bénh nhan tham gia nghién ctru dang bi viém git cp dan dén
tinh trang chi s6 CRP ting cao so v§i nhém nguoi binh thuong.

Khi so sanh chi s6 d0 tudi, chiéu cao, n@)ng do ALT, AST, BUN, CREA,
DBP, SBP, GLU, HDL-C va WBC khong cho thay khéac biét giita 2 nhom
bénh - chiing (p>0,05). Do d6 sy khac bi¢t gitta hai nhoém nghién ctru gay ra
bdi tinh trang bénh gt va ting ndng d6 acid uric mau. Sy khéac biét nay khong
bi anh huong bdi cac yéu td khac gay nhiu. Pidu ndy cang ting do tin ciy va
tinh khach quan cho nhiing két qua nghién ciru.

3.1.2. Tdch chiét DNA tong so

DNA ciia mau nghién ctru duoc danh gia do sach va nong do bang hai
phuong phap: phuong phap quang phd ké va phuong phap dién di trén gel
agarose 1%. Mot phan két qua dién di kiém tra DNA tong s6 duoc trinh bay
trong hinh 3.1 va hinh 3.2. Céc san pham DNA con lai dugc bao cao day du
trong phan phu lyc III, hinh 3.
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Hinh 3.1. Pién di do san phcfm DNA tdch chiét tir mét s6 mau mdu dién hinh
ciia nhém nguwoi khéng mdc bénh gt trén gel agarose 1%
San pham ciia 48 mau DNA nguwoi khoé manh twong vng véi ky hiéu mdu tir
1-48
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Hinh 3.2. Pién di dé san phdam DNA tach chiét tir mét s6 mau mdu dién hinh
tir nhom nguwoi mdc bénh git trén gel agarose 1%
San pham cia 51 mau DNA nguoi mdc bénh giit twong ing véi ky hiéu mdu
tir 369-402 va 487-503
Két qua dién di chi ra rang DNA ctia mau déu c6 hinh anh mét bang rd
nét, d0 dam nhat ctia bang di¢n di phan anh n@)ng do DNA thu duoc. Néng do
DNA va do sach cua 521 miu thu dugc dam béao chét lugng cho céc nghién
clru sau nay.
3.1.3. Danh gia twong quan giita ABCG2 rs72552713 va bénh gut
a) Xac dinh kiéu gen ciia da hinh ABCG2 rs72552713
Ving DNA chtra SNP 1572552713 trén gen ABCG2 dugc khuéch dai
thanh cong bang phuong phap PCR. San pham nay dugc kiém tra bang dién
di trén gel agarose 1%. Chiing t6i da khuéch dai thanh cong trinh tu dic hiéu
cho toan bé mau c6 kich thudc phi hgp véi wéc tinh 1y thuyét. Mot phan két

qua duge mo ta trong hinh 3.3, cac két qua con lai s& duoc bao céo day du

trong phu luc IV, hinh 4A.
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+ 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

Hinh 3.3. Pién di doé san pham khuéch dai vimg trinh tw dich chita ABCG2
rs72552713 tir mét s6 mau dién hinh
M: Marker 100bp, +: Sin pham PCR doi chirng; 1-46: San pham khuéch dai
ciia 46 mau DNA twong ieng voi ky hiéu mau tiv 1-46

San pham PCR nhan doan gen chita ABCG2 1572552713 duoc xit Iy v6i

enzyme Rsal trong 5 gio ¢ nhiét d§ 65°C. Sau do, san phém nay duoc di¢n di
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kiém tra trén gel agarose 3%. Kiéu gen da hinh tuong tng s& dugc xac dinh tir
s6 luong va kich thudc cac bang DNA thu dugc (hinh 3.4, mé ta day du tai
phu luc IV, hinh 4B).

10 1M1 12 13 14 15 18 17 18 19 20 21 22

Hinh 3.4. Pién di do san pham PCR sau khi dwoc xir 1y bang enzyme Rsal
trén mét vai mau dai dién
M: Marker 100bp, UC: Sin pham PCR khéng xit Iy bang enzyme Rsal, 1-43:
San pham xir Iy bang enzyme Rsal ciia 43 mdu PCR tiong vmg véi ky hiéu
mdu tir 1-43
Pé khang dinh tinh chinh x4c ciia phuong phap RFLP cho da hinh
ABCG?2 1572552713, 10% sb luong san pham PCR dugc kiém tra lai bang
phuong phép gidi trinh ty Sanger. Mot phan két qua giai trinh ty duoc mo ta
trong hinh 3.5. Céc hinh anh con lai s€ dugc bao cao dﬁy dua trong phu luc 1V,
hinh 4D.

l ce lca

AATACTTACT TGTACCACPAATACTTACT TGTACCAC
) A

Hinh 3.5. Trinh tw doan nucleotide 2 mau dai dién ¢é kiéu gen GG va GA
cua da hinh ABCG2 rs72552713

b) Xac dinh thanh phan kiéu gen da hinh ABCG?2 rs72552713
Theo tinh toan 1y thuyét, sy khac nhau vé kiéu gen trén cac mau khac
nhau c6 thé xac dinh bang s luong bang DNA va kich thuéc bang tuong tGng.
Cu thé nhu sau, két qua dién di cua mau c6 kiéu gen AA s€ thu dugc 1 bang
DNA (293 bp), mau c6 kiéu gen GG két qua dién di xuat hién 2 bang (223, 70
bp) va mau c6 kiéu gen GA cho 3 bang DNA (293, 223 va 70 bp). Kiéu gen
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va tan s allele ctia 172552713 trén 521 mau dugc théng ké va ghi nhan trong

bang 3.3.
Bang 3.3. Bang thong ké kiéu gen va tan sé allele ciia da hinh ABCG2

rs72552713
Kiéu gen Allele Gid trip | HWE
GG | GA | AA | G A

Nhom 350 1 0 1 0,999 | 0,001 | 1,000 +
chimg (0,997) | (0,003) | (0.0)
Nhom 16011010 1 5971 | 0029 | 0925 +
bénh 0.94) | (0,06) | (0.0)
Tong s6 510 i 0 0,98 | 0,02 | 0,977 +

(0,98) | (0,02) | (0,0)
HWE: Can bang Hardy-Weinberg; “+”: Tudn theo dinh ludt can bang HWE.

Cin cir theo két qua dugc ghi nhan & trén, chung ta thay két qua thong
ké tan s6 allele cung v6i kiéu gen ctia da hinh ABCG2 rs72552713 c6 phan bd
tuan theo dinh luat cdn bang Hardy-Weinberg (p>0,05).

Pa hinh rs72552713 (G>A) dugc tim thay kha pho bién & ngudi Dong
Nam A va Nhat Ban [116]. Dua vao thong ké cac mau cho théy, allele G xuét
hién pho bién trong khi d6 allele A hiém gip hon vdi tan s6 tuong ung 14
0,98/0,02. Allele hiém A xuat hién chii yéu & nhém bénh véi tan suat cao gap
17 1an so v6i nhoém ching. Ngoai ra, trong toan by mau nghién ctru khong phat
hién thy cac ca thé co kiéu gen AA. Tuy nhién, phan bd kiéu gen cua
1s72552713 van tuan theo dinh luat can bang Hardy-Weinberg & ca nhom bénh
va nhom chimg va trén quan thé nghién ctru.

¢) Phan tich su twong quan giita da hinh ABCG2 rs72552713
voi bénh gut

Trong nghién ciru ciia ching t6i, vi kiéu gen AA khong xuét hién, do
d6 sy tuong quan giita kiéu gen da hinh rs72552713 vé6i kha niang mac bénh
gat chi xét & mo hinh troi. Két qua xtr Iy cho thay tan sé allele va kiéu gen cua
da hinh nay déu lién quan dén kha nang méc bénh gut. Cu thé, su c6 mit cla

allele A lam tang nguy co méc bénh gt (OR=21,19; 95%CI: 3,00 - 918,96;
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p=0,000038). Kiéu gen GA ciing c6 nguy co mic bénh cao hon so véi kiéu
gen GG (OR=21,875; 95%CI: 2,77 - 172,34; p=0,0000025) (bang 3.4).
Badng 3.4. Twong quan don bién giita da hinh ABCG2 rs72552713 va bénh

gut
Kiéu | Nhém chimg | Nhém bénh | OR 95% CI Gia trip
M hinh trdi 0,0000025
GG [350(99,7%) | 160 (94,1%) | 1,00
GA | 1(0,3%) 10 (5,9%) 21,875 (2,77 - 172,34
Allele 0,0000038
G | 701(99,86%) |330(97,06%) | 1,00
A | 01(0,14%) 10 (2,94%) 21,19 |3,00-918,96

(n, %): S6 heong cd thé (phan tram); OR: Ti s6 odds; 95% CI: Khodng tin
cdy 95%

d) Banh gia twong quan gitta da hinh rs72552713 voi cdc

yéu t6 khdc

Tiép theo, chiing t6i ciing phat hién ra mdi twong quan giira da hinh

1s72552713 véi nong d6 acid uric, can nang va chi sd BUN ¢ ngudi Viét (bang

3.5). Bé‘mg phan tich théng ké cu thé, su khac biét duoc ghi nhén gitra tinh

trang nong d6 acid uric, cAn nang va chi s6 BUN trung binh giira 2 kiéu hinh

gen GG va GA véi gia tri p trong phép kiém so sanh déu <0,05.




Bang 3.5. Panh gid twong quan giita da hinh rs72552713 véi cdc yéu té khac

57

ABCG2 Kiéu gen
Gia trip
rs72552713 GA (n=11) | GG (n=510)
Acid uric (mg/dL) 9,37+1,80 | 7,66+ 1,92 0,0001
Can ning (kg) 71,16+ 8,20 | 66,15+ 9,51 0,012
Chiéu cao (cm) 164,93+5,79 | 166,47+4,82 0,1261
BMI 24,54+0,15 | 25,69+0,67 0,0723
CRP (mg/dL) 5,77+1,76 5,40+1,33 0,4838
HDL-C (mg/dL) 4723+21,13 | 45,58+8,68 0,3669
LDL-C (mg/dL) 122,47+39,26 | 126,63+41,28 0,3255
Triglyceride 231,00+£7,19 | 256,46+47,53 0,2504
Glucose mau 112,83+1,69 | 108,47+3,50 0,3074
AST (U/L) 28,35£0,99 | 24,57+1,15 0,2285
ALT (U/L) 32,90£1,08 | 29,48+4,58 0,2703
BUN (mg/dL) 26,05£0,56 | 21,18+2,57 0,0454
Creatinin 1,09:£0,01 1,100,05 0,3877
WBC (trén pL) 7646+105 8002402 0,2546

Mean + SD: Gia tri trung binh cong + do léch chudn;
n: 86 luong ca thé: Gid tri p dwoc tinh bcing kiém dinh t-test hodc Mann- Whitney
3.1.4. Danh gia twong quan cva rs12505410 gen ABCG?2 va bénh gut
a) Xac dinh kiéu gen ciia da hinh ABCG2 rs12505410
Ving DNA chura diém SNP 1512505410 trén gen ABCG2 sau khi duoc
khuéch dai dic hiéu bang PCR duoc kiém tra trén gel agarose 1%. Nghién ctru
da khuéch dai thanh cong ving DNA quan tdm cho toan by mau, kich thudc
ctia bang dién di phu hop vai udc toan ban dau. Mot sb két qua dai dién duoc
mo ta trong hinh 3.6. Toan bd két qua con lai dugc bao céo trong phﬁn phu luc

V, hinh 5A.



Hinh 3.6. Pién di do san phcfm khuéch dai vung trinh ty dich chira da hinh
ABCG2 rs12505410 6 mgt s6 mdu dai dién
M: Marker 100bp, 1-6: San pham khuéch dai ciia 6 mau DNA tiwong ting véi
ky hiéu mau tir 1-6

San pham PCR dic hi¢u dugc tién hanh xir 1y trong 5 gid v6i enzyme
Nsil & 65°C. San pham ctia phan tng nay dugc dién di kiém tra trén gel agarose
3%. Kiéu gen ctia da hinh quan tdm s& duoc xac dinh tir s6 lugng va kich thudc
tuong ung cua cac bang DNA thu dugc sau khi xtr Iy véi enzyme (hinh 3.7).
Két qua dién di xac dinh kiéu da hinh gen duoc bao cao day du trong phu luc
V, hinh 5B.

308 bp — e —
219 bp T
S9bp —» < 100bp

Hinh 3.7. Pién di do san pham PCR sau khi dwegc xir 1y bang enzyme Nsil
mot sé mau dai dién
M: Marker 100bp, 1-16: San pham xit Iy bang enzyme cdt ciia 16 mau PCR
twong ng véi ky hiéu mau tir 1-16
Do chinh x4c va tin cdy cua phuong phap RFLP duoc déng gia bang
cach xac dinh trinh tu 10% sd luong mau trong nghién ctru da hinh rs12505410
trén gen ABCG?2 bang phuong phép gii trinh tw Sanger. Ba kiéu gen dic trung
dai dién cho két qua giai trinh ty dugc mo ta trong hinh 3.8, phﬁn dﬁy du xem

thém & phu luc V, hinh 5D.
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11T lGG

CCTTTGGAAGATGCATTAICCTTT GGAAGAGGCATTA

A

lTG

" CTTT GGAAGAKGCATTA

Hinh 3.8. Trinh tw nucleotide 3 mau dai dién cé kiéu gen TT, GG va TG cua
da hinh ABCG2 rs12505410
b) Xac dinh thanh phan kiéu gen da hinh ABCG?2 rs12505410
Dua vao su khac nhau vé sb lugng va kich thude cua cac bang DNA
(theo tinh toan ban dau) sau khi dugc xtr Iy v6i enzyme Nsil, kiéu gen ctia mau
nghién ciru c¢6 thé dugc xac dinh. Mau c6 kiéu gen GG s& thu dugc 1 bing
DNA (308 bp), mau c6 kiéu gen TT dién di thu dugc 2 bang (219 va 89 bp) va
mau c6 kiéu gen TG cho 3 bang DNA (308, 219 va 89 bp). Kiéu gen va tan so
allele ctia rs12505410 ¢ 521 mau duoc thong ké va ghi nhan trong bang 3.6.
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Bang 3.6. Théng ké kiéu gen va tan sé allele da hinh ABCG?2 rs12505410

Kiéu gen Tan so allele Gié trip | HWE
TT TG GG T G
. , 133 167 51
Nhoém chung 0,615 | 0,385 0,979 +

(0,38) | (0,48) | (0,14)

Nhoém bénh 66 73 31 0,597 | 0,403 0,374 +

(0,39) | (0,43) | (0,18)

o 199 | 240 | 82
Tong s0 0,612 | 0,388 | 0,708 +
(0,38) | (0,46) | (0,16)

HWE: Cén bang Hardy-Weinberg; “+”: Tudn theo dinh ludt can bang HWE.

Gi4 tri p trong phép kiém Chi-square gitta s6 lugng 1y thuyét va thuc té
clia cac cac thé mang ba kiéu gen twong tng cho thay: kiéu gen va tan so allele
ctia da hinh ABCG2 1512505410 tuan theo quy luat can bang HWE.

¢) Phan tich su twong quan giita da hinh ABCG2 rs12505410

voi bénh gut

Do phan bd kiéu gen va tan sé allele ciia da hinh rs12505410 tuan theo
dinh luat HWE, do d6 chiing toi st dung kiém dinh Chi-square dé danh gia su
twvong quan giira cac kiéu gen v6i nguy co mac bénh gut giita cac nhom ddi
tuong. Gia tri p quan sat dugc & ca 3 mo hinh déu 16n hon mirc ¥ nghia 0,05

(bang 3.7).
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Bang 3.7. Panh gid sy twong quan giiva da hinh rs12505410 déi véi bénh git

Kiéu gen Nh(z:: f/tl)lr ns Nh((;l l’no;))%nh OR 95% CI Gii tri
Mo hinh cong gop 0,458
TT 133 (37,9%) | 66 (38,8%) 1,00
TG 167 (47,6%) 73 (43%) 0,881 | 0,588-1,319 | 0,538
GG 51 (14,5%) 31 (18,2%) 1,225 | 0,717-2,092 | 0,457
M6 hinh trji 0,685
TT 133 (37,9%) | 66 (38,8%) 1,00
TG+ GG | 218(62,1%) | 104 (61,2%) | 0,961 | 0,660-1,401 | 0,837
Mo hinh lgn 0,856
TT+ TG 300 (85,5%) | 139 (81,8%) 1,00
GG 51 (14,5%) 31 (18,2%) 1,312 | 0,804 -2,141 | 0,276
Mo hinh dong trpi 0,609
TT + GG 184 (52,4%) 97 (57%) 1,00
TG 167 (47,6%) 73 (43%) 0,681 |0,518-1,119 | 0,438
Allele 0,836
T 433 (61,7%) | 205 (60,3%) 1,00
G 269 (38,3%) | 135(39,7%) 1,06 | 0,805-1,393 | 0,684

(n, %): S6 heong cd thé (phan tram); OR: Ti s6 odds; 95% CI: Khodng tin cdy 95%

Két qua trong cac mo hinh: mé hinh cdng gdp, mo hinh trdi, mo hinh

1an hay mé hinh dong trdi déu khong co sy khac biét vé phan bd kiéu gen giira

2 nhém bénh git va nhém ching. Do do, trong pham vi nghién clru nay, da

hinh nay xuat hién ngiu nhién trong cd quan thé bénh va quan thé ngudi

thuong, sy xuat hién ciia cac SNP nay khong lién quan dén kha nang mac bénh

hay 1am giam nguy co mac bénh git & cac nhom quan thé nghién ctru. Ching

t6i cling khong tim thay su khac biét vé kiéu allele T va G giita 2 nhom bénh

va ching.

Ti 1é kiéu allele va kiéu gen cta da hinh ABCG?2 rs12505410 khong lién

quan dén nguy co mic bénh gt ¢ ngudi Viét. Tuy nhién, & quan thé nguoi
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Han va ngudi Tibetan ¢ Trung Qudc, 1s12505410 cho thiy c6 lién quan dén
nguy co mac bénh git va gy ra anh huong khac nhau d6i vi mdi quan thé.
Theo d6, sy xudt hién cua allele G 1am ting nguy co mac bénh & ngudi Han
(OR=1,564; p=0,003) nhung lai lam giam nguy co mic bénh & ngudi Tibetan
(OR=0,717; p=0,005) [111]. Vi thé, anh huong ciia rs12505410 d6i v6i nhimng
quan thé khac nhau 13 khong dong nhat. Du khong tim duogc sy lién quan giita
da hinh gen rs12505410 véi nguy co bénh gut, chung t6i tim duwoc mbi lién
quan giira da hinh nay voi nong d6 acid uric mau va tinh trang ting huyét ap
tam thu khi khdo sat cdc phan nhom nhé hon. Piéu ndy mo duong cho cac
nghién ctru trong twong lai huéng dén muc tiéu xac dinh mirc anh hudng cia
ABCG2 1512505410 d6i véi huyét ép tam thu trong cac dan s khdo sat 1on
hon/da dang di truyén cao hon ciing nhu co ché anh hudng cia di truyén nay.

d) Panh gia twong quan giiva da hinh rs12505410 véi cdc yéu
t6 khac

Khi phan tich mdi tvong quan véi cac dic diém 1am sang, ching toi
cling xac dinh s lién quan cta rs12505410 vi mot sb cac chi s 1am sang va
can 1am sang, nhitng két qua nay dugc trinh bay trong bang 3.8.

Duya trén két qua phan tich, cho thdy cac bénh nhan c6 kiéu gen GG ¢6
chi s6 BUN ¢6 thé lién quan dén da hinh rs12505410 (p = 0,0187). Céac dic
diém 1am sang con lai nhu Creatinin, CRP dinh luong, BMI ... déu khong lién
quan dén da hinh rs12505410.
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Bang 3.8. Pdnh gid tiwong quan giita da hinh rs12505410 véi mét s6 yéu té

khac
Kiéu gen
ABCG2 Gia

rs12505410 TT (n=199) TG (n=240) GG (n=82) tri p*
Acid uric (mg/dL) 7,92+1,93 7,70+1,98 7,35+1,79 0,0795
Can nang (kg) 65,93+9,20 66,34+9,81 67,25+9,37 | 0,5696
Chiéu cao (cm) 164,59+5.82 165,19+5,73 165,33+5,70 | 0,4710
BMI 24,5243,30 24,56+3,47 24,80+3,20 | 0,8043
CRP (mg/dL) 3,8045,64 7,93+5,63 4,14+4,36 0,4969
HDL-c (mg/dL) 45,68+13,47 47,38+14,13 50,07£41,05 | 0,2688
LDL-c(mg/dL) 126,19£37,59 | 119,95+38,34 | 121,94+45,32 | 0,2591
Triglyceride 239,09+£180,30 | 228,76+153,51 |224,40+136,79 | 0,7230
Glucose mau 112,63+43,29 | 114,09+13,10 | 108,75+28,09 | 0,5281
AST (U/L) 29,304+27,96 27,68+16,67 27,15€17,35 | 0,6648
ALT (U/L) 32,174+26,48 32,93+18,91 33,744£29,74 | 0,8736
BUN (mg/dL) 24,34+10,05 26,07+13,08 28,85+14,20 | 0,0187
Creatinin 1,078+0,188 1,091+0,263 1,096+0,201 | 0,7751
WBC (trén pL) 7616+2336 7708+2441 76251780 | 0,9090

Mean + SD: Gid tri trung binh cong £ dj léch chuan; n (%): S6 heong cd thé (%)
* phép kiem one-way ANOVA so sanh gid tri trung binh giita 3 nhom.

3.1.5. Danh gia twong quan cua rs11231825 gen SLC22A12 va bénh

gut

a) Xdc dinh kiéu gen da hinh rs11231825 gen SLC22A412

Sau khi tién hanh phan ung PCR khuéch dai dic hiéu vung chira da hinh
rs11231825 trén gen SLC22A412, san phém khuéch dai dugc kiém tra béng dién

di trén gel agarose 1%. Hinh anh dién di cho thay tat ca cac mau da duoc

khuéch dai thanh cong trinh tu ddc hiéu, kich thudc bang dién di phu hop voi

tinh toan ban dau . Mot vai két qua dai dién dugc trinh bay trong hinh 3.9. Két

quéa day dii duoc trinh bay trong phan phy luc VI, hinh 6A.
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Hinh 3.9. Pién di do san pham khuéch dai vimg trinh tw dich chira da hinh
SLC22A412 rs11231825 mét s6 mau dai dién
M: Marker 100bp, 1-22: Sian pham khuéch dai ciia 22 mau DNA twong iing

V6i ky hiéu mdu tir 1-22

Chung t6i str dung enzyme Bell dé xtr Iy san pham PCR & nhiét ¢ 65°C
trong 5 gio. Sau d6, dién di kiém tra san pham nay trén gel agarose 3%. Xac
dinh kiéu gen da hinh SLC22412 rs11231825 dua trén s6 lugng va kich thudc
cac bang DNA thu dugc. Mot phan két qua ctia phan ung xtr Iy san pham PCR
v6i enzyme Bell duoc thé hién trong hinh 3.10. Phan phu luc VI, hinh 6B trinh

bay toan bd két qua con lai.

M UC
ggg—p & PCR 10 1 12 13 14 15 16 168 b
et — P
—— e — — v BB 146 bp

1 ™™™ Uncu

Hinh 3.10. Pién di @6 san pham dwoc xir Iy véi enzyme Bell
trén mot s6 mau dai dién
M: Marker 100bp, UC: Sin pham PCR khéng xit Iy bang enzyme Bell, 1-16:
San pham xit Iy bang enzyme Bcll ciia 16 mdau PCR twong ieng voi ky hiéu
mau tir 1-16
Chung t6i st dung phuong phép giai trinh ty Sanger dé kiém tra lai két
qua RFLP cta 10% tong s6 mau nghién ctru. Hinh 3.11 trinh bay ba kiéu gen
dac trung cho da hinh SLC22A12 rs11231825. Phan phu luc VI, hinh 6D trinh

bay két qua giai trinh ty ciAc mau con lai.
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‘TT ‘CC
TGTGACTCTCATG CTCTGIfT GTGACTCTCA f‘ G G P

‘TC

TGTGACTCECETCAYGCTCTG
1

Hinh 3.11. Trinh tw nucleotide da hinh SLC22A12 rs11231825 ciia 3 mau dai
dién cé kiéu gen TT, CC va TC
b) Xdc dinh thanh phdn kiéu gen da hinh SLC22412 rs11231825
Dung gel agarose 3% dién di kiém tra san phim PCR cua 521 mau
nghién ciru sau khi cat bang enzyme Bcll. Theo tinh toan 1y thuyét, chiing toi
s& ghi nhan dugc 1 bang DNA kich thudc 168 bp khi dién di mau c6 kiéu gen
CC sau khi xtr Iy v6i enyme gidi han. Két qua dién di ciia mau c6 kiéu gen TT
xudt hién 2 bang DNA c¢6 kich thudc 1an lugt 13 146 va 22 bp. Tuy nhién, do
kich thuéc qua nho, bang DNA 22 bp s& khong nhin thay trén ban gel dién di.
Mau c6 kiéu gen TC cho 3 bang DNA c6 kich thudc 12 168, 146 va 22 bp. Két
qua xac dinh thanh phan kiéu gen da hinh rs11231825 & 521 mau duoc ghi
nhan bén dudi (bang 3.9).
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Bang 3.9. Bing thong ké tan so allele va kiéu genciia da hinh rs11231825

Kiéu gen Allele Gid tri HWE
ia tri
TT | TC | CC T C P

. . 183 134 34

Nhom chiing 0.52) | 038) | 0.1) 0,712 | 0,288 0,438 +
. n 99 66 5

Nhom bénh (0.58) | (0.39) | (0,03) 0,776 | 0,224 0,304 +
2 X 282 200 39

Tong so (0.54) | (0.38) | (0.08) 0,733 | 0,267 0,914 +

HWE: Cén bang Hardy-Weinberg; “+”: Tudn theo dinh ludt HWE.
Céc két qua cho thay kiéu gen TT/TC/CC va tan sé allele T va C phan
b tuan theo dinh luat cin bang Hardy-Weinberg trong ca 2 nhom bénh gat va
nhom chung.
¢) Phan tich su twong quan gitra da hinh SLC22A12 rs11231825
voi bénh gut
Duya trén cac két qua phan tich kiéu gen va tan sé allele ciia da hinh
trong bang 3.10 cho thrfly, ¢ 2 md hinh cong gop va lan, ti 1¢ kiéu gen cua
rs11231825 lién quan dén nguy co méc bénh gut voi gia tri p lan luot 14 0,0104
va 0,0006. Trong md hinh cong gop, kiéu gen CC va TC c6 kha nang lam giam
nguy co mic bénh so véi TT (OR<1), kha ning nay ¢ kiéu gen CC (OR=0,272)
manh hon TC (OR=0,910). Kiéu allele ctia rs1123185 cho thay c6 lién quan
dén nguy co mic bénh git. Sy hién dién cua allele hiém C lam giam nguy co

mac bénh gat (OR=0,712; 95%CI: 0,612 - 0,942; p=0,0322).
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Bang 3.10. Két qua danh gid sw twong quan giiva da hinh rs11231825 véi

bénh gut

Kiéu gen | Nhém ching | Nhém bénh | OR 95%CI Gia tri
Mo hinh c{ng gop 0,0104
TT 183 (52,1%) 99 (58,2%) 1,00

TC 134 (38,2%) 66 (38,8%) | 0,910 | 0,621-1,335 | 0,031
CcC 34 (9,7%) 5(2,9%) 0,272 | 0,103-0,717 | 0,005
M6 hinh tri 0,190
TT 183 (52,1%) 99 (58,2%) 1,00

TC+CC | 168 (47,9%) 71 (41,8%) | 0,781 | 0,540 - 1,131 | 0,578
M6 hinh lan 0,006
TT+TC | 317(90,3%) 165 (97,1%) | 1,00

CcC 34 (9,7%) 05(2,9%) | 0,283 | 0,108-0,736 | 0,233
M6 hinh ddng trji 0,697
TT+CC | 217 (61,8%) 104 (61,2%) | 1,00

TC 134 (38,2%) 66 (38,8%) | 0,720 | 0,521-1,035 | 0,521
Allele 0,0302
T 500 (71,2%) | 264 (77,6%) | 1,00

C 202 (28,8%) 76 (22,4%) | 0,712 | 0,526 - 0,964 | 0,032

(n, %): S6 heong cd thé (phan tram); OR: Ti s6 odds; 95% CI: Khodng tin

16 khéc

cdy 95%

d) Panh gia twong quan giiva da hinh rs11231825 véi cdc yéu

Khi thyc hién phan tich moi twong quan vdi cac dac diem lam sang,

ching t6i ciing xac dinh sy lién quan ctia SLC22412 rs11231825 v6i nong do
LDL-c va glucose mau. Su khac biét ciia hai chi s6 ndy trong hai nhom chimg
va bénh c6 y nghia thong ké véi gia tri p twong g 1a 0,0245 va 0,0055 (bang
3.11).

Nong d6 LDL-c & nhitng bénh nhan c6 kiéu gen TC thap hon so véi
nguoi ¢ kiéu gen TT va kiéu gen CC ( p<0,05). Pbi voi ndong do glucose,
ngudi mang kiéu gen TT c6 nong do thap nhat khi so sanh véi kiéu gen TC va
kiéu gen CC (p<0,005). Tai Viét Nam, hién chwa c6 nhiéu nghién ciru khoa

hoc dénh gid mdi tuong quan nay. Keét qua tim dugc can dugc nghién ctru véi
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¢& mau 1én hon cho nhitng nghién ctru da hinh rs11231825 v&i bénh gat trong

tuong lai.

Bang 3.11. Pdanh gia twong quan giita da hinh rs11231825 véi cdc chi s6

l[dm sang

SLC22412 Ki¢u gen Gia tri

11231825 | TT(=282) | TC (n=200) | CC (n=39) p*
Acid aric | 7,82£1,92 7.61+1,99 7,56£1,85 | 0,4515
Can ning (kg) 66,1359.42 | 66,85£9,39 | 65,18£10,69 | 0,5311
Chidu cao (cm) | 165,03£6,25 | 165,0044,97 | 164,59+592 | 0,9030
BMI 2455+335 | 24,623,014 | 24674445 | 0,9588
CRP (mg/dL) 7,00£51,94 4.20+5,88 474578 | 0,7266
HDL-c (mg/dL) | 46,82424,77 | 47,76+14,58 | 46,74+16,34 | 0,8836
LDL-c (mg/dL) | 124,56x41,07 | 117,56+36,59 | 134,33+36,73 | 0,0245
Triglyceride 222,11£135,30 | 240,74+196,01 | 257,62+137,54 | 0,2737
Glucose mau | 108,83£25.46 | 115,09£38,27 | 127,79£76,27 | 0,0055
AST (U/L) 29,15£23,01 | 27,71%21,63 | 23,96£7,56 | 0,3510
ALT (U/L) 332142529 | 323142347 | 32,01£13,84 | 0,9024
BUN (mg/dL) | 2571£13,12 | 2598+11,40 | 26,45+10,85 | 0,9290
Creatinin 1,07£0.24 1,11£0,22 1,04£0,10 | 0,0824
WBC (trénul) | 7701%2380 | 7579+£2177 | 7773+2396 | 0,8104

Mean + SD: Gid tri trung binh cong + dg léch chudn; n (%): S6 lwong cd thé (%);

* phép kiém one-way ANOVA so sanh gid tri trung binh giita 3 nhém.
3.1.6. Danh gia twong quan cva rs7932775 gen SLC22A12 va bénh

gut

a) Xdc dinh kiéu gen da hinh rs7932775 gen SLC22A412

Vung DNA dac hi¢u chira da hinh rs7932775 cua gen SLC22412 da

dugc khuéch dai bang phuwong phap PCR. San pham nhan doan DNA quan

tam duoc dién di trén gel agarose 1% dé kiém tra. Hinh anh dién di cho thay

tat ca cac mau co trinh ty doan DNA nhan 18n dic hiéu, véi kich thude phu

hop nhu tinh toan ban dau. Hinh 3.11 trinh bay mot phan két qua dién di kiém
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tra san phém khuéch dai nhan doan DNA chtra rs7932775. Phan phu luc VII,

hinh 7A trinh bay két qua cdc mau con lai.

8 9 10 11 12 13 14 15 16 17 18 19

Hinh 3.12. Pién di d6 san pham PCR vimg trinh tw dich chita da hinh
SLC22A412 rs7932775 ciia mot s6 mau
M: Marker 100bp, 1-19: San pham PCR ciia 19 mdu DNA
twong ng véi ky hiéu mau tir 1-19
San phém PCR diac hi€u thu duogc tu thi nghiém trén dugc tién hanh xur
1y voi enzyme Ecol1301 ¢ nhi¢t d 65°C trong 5 gio. Su dung gel agarose 3%
dién di san pham sau cat. Dya trén kich thudc va so lugng cac bang DNA san
pham, kiéu gen da hinh rs7932775 duoc x4c dinh. Hinh 3.13 thé hién mot phan
két qua dién di san pham cit dugc. Phan phuy luc VII, hinh 7B trinh bay day du

két qua cac mau con lai.

7 &8 9% 10 11 12 13 14 15 16 17 18

Hinh 3.13. Pién di d6 san phdam sau khi dwoc xi Iy bang enzyme Ecol301
mot sé mau dai dién
M: Marker 100bp, 1-21: San pham xit Iy bang enzyme Ecol30I ciia 21 mau
PCR twong tng véi ky hiéu mdu tie 1-21, PCR: San phdm PCR khéng xir 1y
bang enzyme Ecol301
Pé xac dinh két qua thu dugc tir phuong phap RFLP, 10% s6 mau nghién
ctru dugc tién hanh giai trinh tw bang phwong phap Sanger. Hinh 3.14 trinh
bay ba kiéu gen ctia da hinh rs7932775. Phan phu luc VIIL, hinh 7D trinh bay

day du két qua cia cac mau con lai.
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T Jcc

GCCGCCTAGCETT GGEEL IGEG CC TAGECCOCT G G CC
1
1 1

‘TC

GCG CCTAGCCYTG GCOCAJ(

Hinh 3.14. Trinh tw nucleotide 3 mau dai dién cé kiéu gen TT, CCva TC cua
da hinh SLC22A412 rs7932775

b) Xdc dinh thanh phan kiéu gen da hinh SLC22A412 rs7932775

San pham PCR cta 521 mdu nghién ciru sau khi cat bang enzyme

Eco1301 duge dién di kiém tra trén gel agarose 3%. Theo tinh toan ban dau,

mau c6 kiéu gen CC s& thu duoc 1 bang DNA (325 bp), mau c6 kiéu gen TT

dién di thu dugc 2 biang (208, 117 bp) va mau c6 kiéu gen CT cho 3 bang DNA

(325, 208 va 117 bp). Két qua xac dinh thanh phan kiéu gen rs7932775 cua
521 mau dugc ghi nhan bén dudi (bang 3.12).

Bang 3.12. Bang thong ké kiéu gen va tan sé allele da hinh rs7932775

Kiéu gen Allele G.ié HWE
CC CT TT C T trip
103 154 94
Nhom chung 0,513 | 0,487 0,0221 -

(0,29) | (0,44) | (0,27)

Nhoém bénh 66 66 38 0,582 | 0,418 0,0085 -

(0,39) | (0,39) | (0,22)

. . 169 220 132
Tong so 0,536 | 0,464 | 0,0006 -
(0,32) | (0,42) | (0,26)

HWE: Cin bang Hardy-Weinberg,; “-": Khéng tudn theo dinh ludt cin bang HWE.
Duya vao két qua thong ké, tan sd allele C va T trong quan thé khong

chénh léch 16n (0,536/0,464). Tuy nhién, sy phan li kiéu gen cua da hinh

157932775 khong tuan theo dinh ludt can bang Hardy-Weinberg ¢ hai nhom
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bénh va ching hay trén ca quan thé nghién ciru. Diéu nay ¢ thé do chon miu
ngau nhién nén chua khéi quat voi da hinh gen nay hodc c6 thé 1a dic thu riéng
cta kiéu di truyén nguoi Viét dbi v6i da hinh nay. Do d6, can tim hiéu thém
hoic ting s6 lwong mAu nghién ctru trong cac nghién ctru sau. Hon nira, chiung
t6i khong tién hanh phan tich tuong quan kiéu gen hay allele ciia da hinh
157932775 véi bénh gt cling nhu cac yéu t6 1am sang va can 1am sang do da
hinh nay khong tuan theo Hardy-Weinberg.

3.1.7. Danh gid twong quan ciua rs12510549 gen SLC2A9 va bénh gut

a) Xac dinh kiéu gen da hinh rs12510549 gen SLC2A49

Chung t6i khuéch dai dic hiéu vung c6 chira da hinh rs12510549 cua
gen SLC2A49 va kiém tra san pham khuéch dai bang dién di trén gel agarose
1%. Hinh anh dién di cho thay tat ca cac mau da duoc khuéch dai trinh ty dic
hiéu thanh cong, kich thudc bang dién di pht hop véi tinh toan ban dau (hinh
3.15). Phy lyc VIII, hinh 8A trinh bay day du cac két qua con lai.

500bp —» 42 30 4 5008 7 80 8Y 10 11 12 43 14 15 6 17 18 19 20

-
300 — e e LT T ;500

Hinh 3.15. Pién di @6 san pham PCR vimg trinh tw dich chita da hinh
SLC2A9 rs12510549 mét s6 mau dai dién
M: Marker 100bp, 1-20: San pham PCR ciia 20 mau DNA twong ing véi ky
hiéu mdu tir 1-20

San pham sau khi khuéch dai s& duoc xir Iy v6i enzyme HindIIl & nhiét
d6 65°C trong 5 gio va dugc dién di kiém tra trén gel agarose 3%. Tir s6 luong
cac bang DNA thu duogc, dua vao sb lugng cac vach trén san phém sau khi
dién di, xac dinh kiéu gen da hinh. Mot phan két qua dién di dugc trinh bay
trong hinh 3.16. Cac két qua con lai duge bo sung dy du trong phan phu luc
VIII, hinh 8B.

3. A4 SSEaRRgERR 0. 10 1112 13 14N T58L6817 S’ 19 20

- - ——— - — -
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Hinh 3.16. Pién di d6 san pham sau khi xir Iy véi enzyme HindIIl
mot sé mau dai dién
M: Marker 100bp, 1-20: San pham xi Iy bang enzyme HindIII ciia 20 mdu
PCR twong ing véi ky hiéu mau tir 1-20

Ngoai ra, chiing toi dung phuwong phap giai trinh tu Sanger kiém tra két
quéa xéac dinh kiéu gen SLC249 rs12510549. Hinh 3.17 trinh bay ba kiéu gen
ctia da hinh rs12510549. Cac két qua con lai duoc bo sung trong phan phu luc
VIII, hinh 8D.

T }cc

TAGTTGCAAGTTTTCCA ACAC TAGTTGCAAGCTTTCCAACAC

1 TC

TAGTTGCAAGYTTTCCAACTC

| WV Wi

Hinh 3.17. Trinh tw nucleotide 3 mau cé kiéu gen TT, CC va TC cua da hinh
SLC2A49 rs12510549
b) Xac dinh thanh phan kiéu gen da hinh SLC2A49 rs12510549

San pham khuéch dai cia 521 mau nghién ctru sau khi cat bang enzyme
HindIll dugc kiém tra bang phuong phéap dién di trén gel agarose 3%. Theo
tinh toan ban du, miu co kiéu gen TT s& thu dugc 1 bang DNA (351 bp), mau
c6 kiéu gen CC dién di thu duoc 2 bang (233, 118 bp) va mau c6 kiéu gen TC
cho 3 bang DNA (351, 233 va 118 bp). Két qua xac dinh thanh phan kiéu gen
1512510549 cua 521 mau duoc ghi nhan & bang 3.13.
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Bdng 3.13. Bang thong ké kiéu gen va tdn s6 allele ciia SLC249 rs12510549

Kiéu gen Allele Gid trip | HWE
TT | TC | CC T C '
Nhomchimg | 22 | 2V | 7 | o0gs50 | 0150 | 0491 T
(0,72) | (0,26) | (0,02)
Nhom bénh 126 1 39 > | 0854 | 0,146 0,372 +
(0,74) | (0,23) | (0,03)
Tong s6 379 1 13012 0,852 | 0,148 0,813 +
(0,73) | (0,25) | (0,02)

HWE: Cén bang Hardy - Weinberg, (+): Tudn theo dinh ludt cin bdng
Hardy-Weinberg.

Duya trén bang 13.3, chung t6i thiy phan bd kiéu gen va tan so allele
ctia SLC249 rs12510549 trong mau nghién ctru tudn theo dinh luat can bang
Hardy-Weinberg. Cac phép kiém thong ké cho thay khong c6 su chénh léch
c¢6 ¥ nghia thdng ké gitta 2 nhom bénh va nhom chimg vé ti 18 kiéu gen va tan

sb allele cua da hinh rs12510549.

¢) Phan tich méi twong quan giita SLC2A9 rs12510549 véi bénh
gut
Chung t6i tién hanh khao sat mbi twong quan giira ti 18 kiéu gen va tan
56 allele cuia rs12510549 véi nguy co méac bénh gat. Cac két qua duoc thé hién
0 bén duoi (bang 3.14).

Bang 3.14. Két qua danh gid sw twong quan giita da hinh rs12510549 véi

bénh gut
Kiéu Nhém Nhém bénh | OR 95%CI Gia tri
Mo hinh cfng gop
TT 253 (72,1%) | 126 (74,1%) | 1,00
TC 91 (25,9%) | 39(22,9%) |0,888| 0,576 0,590
cC 07 (2%) 05(3,0%) | 1,463 | 0455— 0,521
M4 hinh tri 0,606
TT 253 126 (74,1%) | 1,00
TC+CC | 98 (27,92%) | 44 (25,9%) |0,888 | 0,576 — 0,729
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M6 hinh lin 0,541
TT+TC 344 165 (97%) 1,00

CC 7 (1,99%) 5 (3,0%) 1,648 0,493 — 0,486
Mb hinh ddng trji 0,426
TT+CC 260 131 (77,1%) | 1,00

TC 91 (25,93%) 39 (22,9%) | 0,734 0,367 — 0,549
Allele 0,513
T 597 (85%) 291 (85,6%) | 1,00

C 105 (15%) 49 (14,4%) (0,827 | 0,461 —-1,482| 0,679
(n, %): So luong ca thé (phan tram); OR: Ti so odds; 95% CI: Khoang tin

cay 95%

Chung t61 nhan théy ca 4 mo hinh kiéu gen (trdi, déng hop troi, 1an va
cong gop) va kiéu allele da hinh déu co p 16n hon 0,05. Vi vay, khong co su
lién quan giira ti 1¢ kiéu gen, tan s6 allele ctia da hinh rs12510549 va nguy co

mac bénh git & quan thé nghién ctru.

Két qua khong lién quan ciia da hinh gen nay véi bénh gut 1a phu hop
v6i cac két qua tir cac nghién ctru twong ty trén thé gidi. Mot nghién ciru phan
tich tong hop nam 2017 cua Lee Y.H. et al cho thay kiéu hinh nay du c6 twong
quan nghich véi bénh gt ¢ sic dan Au My (Caucasian), nhung hoan toan
khong c6 tuong quan & cic quan thé sic dan chau A [86].

d) Pdanh gia twong quan giiva da hinh rs12510549 véi mét s6 chi
s6 lam sang

Chung t6i tiép tuc khao sat mdi twong quan giira kiéu gen cua
1512510549 véi cac chi s6 1am sang cta bénh gat. Cac két qua duoc trinh bay
bén dudi (bang 3.15).
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Badng 3.15. Twong quan giita da hinh rs12510549 véi mét sé chi sé lam sang

SLC2A49 Kiéu gen Gia tri
rs12510549 TT (n=379) TC (n=130) CC (n=12) p¥
Acid uric 7,70+1,89 7,80+2,06 7,49+2.30 0,8217
BMI 24,70+3,41 24.91+3,77 23,79+0,68 0,5322
CRP (mg/dL) 4,26+6,03 3,5443,39 4,13+4,96 0,5884
HDL-c (mg/dL) | 47.81£22,72 | 4588+12,92 | 42,61+24,57 | 0,4894
LDL-c (mg/dL) | 124,07£38,74 | 119,32+38,82 | 105,89+49,39 | 0,1629
Triglyceride 235,13+£165,03 | 232,42+176,49 | 244,06+121,24 | 00,9684
Glucose mau 112,10+£38,66 115,76+£33,78 | 100,76+31,63 0,3362
AST (U/L) 27,90+20,45 29,07+24,30 30,2+26,21 0,8270
ALT (U/L) 32,83+22,32 33,79+28,83 28,18+21,84 0,7267
BUN (mg/dL) 26,01£11,82 | 24,89+12,07 | 3428+21,47 | 0,1375
Creatinin 1,070,21 1,12+0,27 1,19+0,24 0,0543
WBC (/uL) 7671+2277 7690+2424 775942277 0,9890

Mean + SD: Gid tri trung binh cong £ dj léch chuan, n (%): S6 hrong cd thé (%)
* phép kiem one-way ANOVA so sanh gid tri trung binh giita 3 nhom.

Sau khi phan tich, chung t6i khong tim dugc sy khac bi¢t hay mbi lién
quan giira da hinh rs12510549 trén gen SLC2A49 véi chi s6 1am sang nao. Diéu
nay co thé cho thiy cac da hinh nay khong c6 hoic it dong gop dén 1am sang
ctia bénh gut. Tuy vay, ddy 1a nghién ciru dau tién vé gen ndy trén quan thé
nguodi Viét Nam nén can duoc khao sat thém dé khéng dinh lai két qua.

3.1.8. Danh gid twong quan ciia rs16890979 gen SLC2A9 va bénh gut

a) Xac dinh kiéu gen da hinh rs16890979 gen SLC2A49

Chung t6i thyc hién phan tng khuéch dai dic hiéu ving c6 chia da
hinh rs16890979 cua gen SLC249. San pham khuéch dai dugc kiém tra bang
dién di trén gel agarose 1%. Hinh anh dién di cho thay tat ca cic miu da duoc
khuéch dai trinh tiy ddc hiéu thanh cong, kich thudc bang dién di phi hop véi
tinh toan ban dau (hinh 3.18). Phu luc IX, hinh 9A trinh bay day du cac két

qua con lai.
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Hinh 3.18. Pién di d6 san pham khuéch dai viing trinh tw dich chira da hinh
SLC2A9 rs16890979 mét s6 mau dai dién
M: Marker 100bp, 1-16: Sian pham khuéch dai ciia 16 mau DNA twong iing
véi ky hiéu mau tir 1-16
San pham sau phan tng khuéch dai dugc cat bang enzyme Hpal trong
5 gio & nhiét 46 65°C. San pham PCR dugc kiém tra trén gel agarose 3% bang
phuong phap dién di. Hinh 4nh dién di cho thiy tat ca cic mau di duoc khuéch
dai trinh ty dac hi¢u thanh cong, kich thudc bang dién di phu hop véi tinh toan
ban dau (gém cac bang 259 bp (A/A), 239 bp va 20 bp (G/G), va 259bp, 239bp
va 20bp (G/A). Mot phan két qua dién di san pham cat dugc thé hién trong
hinh 3.19. Két qua con lai duoc bd sung trong phan phu luc IX, hinh 9B.

M UC

400
300

200

Hinh 3.19. Pién di d6 san phdam sau khi dwoc xir Iy véi enzyme Hpal
mot sé mau dai dién
M: Marker 100bp, 1-6: San phdm xir Iy bang enzyme Hpal ciia ciia 6 mau
PCR twong g véi ky hiéu mdu tir 1-6
Bén canh do, két qua trinh ty gen SLC2A49 rs16890979 duoc kiém tra
lai bang phuong phép giai trinh ty Sanger theo mdi ngugc (hinh 3.20). Cac két
qué con lai duoc thé hién day du trong phan phy lyc IX, hinh 9D.

lGG 1GA

.‘ | |
I J\

T e | e \'l T
/\/\m T ] A u\/\

GGGTAAAGCAGACGTTAACCAAGAGGT||[666TAAAGCAGACRITTAACCAAGAGGT
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Hinh 3.20. Trinh ty nucleotide 2 mdu cé kiéu gen GG va GA
ctia da hinh SLC2A9 rs16890979

b) Xdc dinh thanh phan kiéu gen da hinh SLC2A49 rs16890979

San pham khuéch dai cia mau nghién ciru sau khi cit bang enzyme
Hpal dugce kiém tra trén gel agarose 3% bang phuong phap dién di. Theo tinh
toan ban dau, miu c6 kiéu gen TT sé& thu duoc 1 bang DNA (259 bp), mau c6
kiéu gen CC dién di thu duoc 2 bang (239, 20 bp) va miu co kiéu gen CT cho
3 bang DNA (259, 239 va 20 bp). Két qua xac dinh thanh phan da hinh
1516890979 ctia miu dugc ghi nhan bén dudi (bang 3.16). Pa hinh gen
rs16890979 dugc phan bd theo dinh luat Hardy-Weinberg.

Bang 3.16. Bang thong ké kiéu gen va tan s6 allele ciia SLC2A49

rs16890979
Kiéu gen Allele Gidtrip | HWE
CC | CT | TT | C T '
, . 338 13 00
Nhém chung 0,982 | 0,018 0,978 +

(0,96) | (0,04) | (0,0)

167 | 03 | 00
Nhom bénh 0,991 | 0,009 | 0,657 +
(0,98) | (0,02) | (0,0)

. 505 | 16 | 00
Tong s0 0,985 | 0,015 | 0,956 +
(0,97) | (0,03) | (0,0)

HWE: Can bang Hardy—Weinberg; (+): Tudn theo dinh ludt can bang Hardy-
Weinberg.

Duya trén két qua bang 3.16, chiing toi thiy phan b kiéu gen va tan s6
allele ctia SLC249 rs16890979 trong mau nghién ctru tudn theo dinh lut can
bang Hardy-Weinberg. Cac phép kiém thong ké cho thiy khong c6 su chénh
léch ¢6 ¥ nghia thong ké giira 2 nhém bénh va nhom ching vé ti 18 kiéu gen

va tan so allele cua da hinh
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¢) Phan tich méi twong quan giita SLC2A9 rs16890979 véi bénh
gut
Do kiéu gen TT khong ghi nhan duoc truong hop nao nén ching toi tién
hanh khao sat mdi twong quan giita ti 1¢ kiéu gen va tan sb allele cua
1516890979 véi nguy co mac bénh gat & mo hinh troi. Cac két qua duoc thé
hién & bén dudi (bang 3.17).
Bang 3.17. Két qua danh gid sy twong quan giita da hinh rs16890979

voi bénh gut

Kiéu Nhom chirng | Nhom bénh | OR 95%Cl Gia tri

M6 hinh troi 0,843

CC 338 (96,4%) 167 (98,2%) | 1,00

CT 13 (3,6%) 03 (1,8%) 0,496 | 0,132 - 1,861 | 0,289

Allele 0,147

C 689 (98,2%) 337 (99,1%) | 1,00

T 13 (1,8%) 03 (0,9%) 0,5 0,087 -2,027 | 0,381
(n, %): So luong ca thé (phan tram); OR: Ti so odds; 95% CI: Khoang tin

cdy 95%

Sau khi phan tich, ching t6i thdy két qua phan tich & mé hinh troi va
kiéu allele da hinh déu c6 p 1én hon 0,05. Vi vy, khong c6 su lién quan giira
ti 1¢ kiéu gen, tn s6 allele cua da hinh rs16890979 va nguy co mic bénh git

¢ quan thé nghién cuu.

d) Pdanh gia twong quan giiva da hinh rs16890979 véi mét s6 chi
s6 lam sang

Chung t6i tiép tuc khao sat mdi twong quan giira kiéu gen cua
1516890979 véi cac chi s6 1am sang cta bénh gat. Cac két qua dugc trinh bay
bén dudi (bang 3.18).

Chung t6i ghi nhan muc nong do triglyceride 1a cao hon ¢ nguoi bénh
mang kiéu gen CC so v6i ngudi bénh mang kiéu gen CT. Trong khi d6, nong
d6 creatinine & nhoém c6 kiéu gen CC thap hon. Tuy sy khac biét vé chi s6 sinh
hoa mau giira 2 kiéu gen 1a twong dbi nhé, nhung c6 ¥ nghia thong ké (véi p

1an luot 13 0,007 va 0,046 voi ndng do triglyceride va creatinine) (bang 3.18).
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Diéu nay cho thiy co sy twong quan giita bién thién kiéu gen cia rs16890979
voi triglycerid va creatinine & nhém bénh nhan gut.

Bang 3.18. Twong quan giita da hinh gen rs16890979 véi mét sé chi

so lam sang

SLC2A9 Kiéu gen Gii tri p
rs16890979 CC (n=505) CT (n=16)
Acid uric 5,69+4,11 4,83+3,96 0,5217
BMI 23,72+3,41 22,61+3,77 0,6322
CRP (mg/dL) 4,99+1,03 1,47+0,37 0,2884
HDL-c (mg/dL) | 42.81+18,72 | 43,88+13,92 0,1894
LDL-c (mg/dL) | 126,17+28,74 | 129,32+48,82 0,3629
Triglyceride | 275,57+203,30 | 263,10+172,03 0,007
Glucose mau 119,10£32,66 | 110,76+31,78 0,2362
AST (U/L) 26,90+19,45 | 27,07+20,30 0,9270
ALT (U/L) 30,83+21,32 | 32,79+26,83 0,4267
BUN (mg/dL) 25,01+10,82 25,89+9,07 0,324
Creatinin 1,11+0,31 1,14+0,37 0,046
WBC (/uL) 73722077 7610+2224 0,789

Mean + SD: Gid tri trung binh c¢ong + dg léch chudn; n (%): S6 lwong cd thé (%);
phép kiém t-test so sanh gid tri trung binh giita 2 nhém
3.1.9. Danh gia twong quan ciia rs1800629 gen TNFa va bénh gut
a) Xac dinh kiéu gen da hinh TNFa rs1800629

Ving DNA c6 chira da hinh rs1800629 trén gen TNFa dugc khuéch dai
dic hiéu bang phan tmg PCR. San pham sau d6 duoc kiém tra bang phuong
phap dién di trén gel agarose 1%. Hinh anh dién di cho thay tat ca cac mau da
duogc khuéceh dai trinh tu dic hiéu thanh cong, kich thudc bang dién di phu hop
v6i tinh todn ban dau (hinh 3.21). Phy luyc X, hinh 10A trinh bay day du cac

két qua con lai.

Hinh 3.21. Pién di d6 san phdam khuéch dai ving trinh tw dich
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chwra da hinh TNFa rs1800629
M: Marker 100bp, 1-19: San pham khuéch dai ciia 19 mau DNA
twong ng véi ky hiéu mau tir 1-19
San pham khuéch dai dugc xir Iy trong 5 gid véi enzyme Ncol & nhiét
d6 65°C, sau d6 dugc kiém tra trén gel agarose 3% voi phuong phap dién di.
Tur s6 lugng cac bang DNA thu dugc, xac dinh kiéu gen da hinh. Mot phan két
qué dién di duoc trinh bay trong hinh 3.22. Céc két qua con lai duge bo sung

day du trong phan phuy luc X, hinh 10B.

Hinh 3.22. Pién di d6 san phdam sau khi cdt bang enzyme Ncol
ctia mét s6 mau dai dién
UC: San pham PCR khéng xit Iy bang enzyme Ncol, 6-17: San pham xik Iy
bang enzyme Ncol ciia 12 mau PCR twong ieng véi ky hiéu mau tiv 6-17

Bén canh viéc xac dinh thanh phan kiéu gen bang phuwong phap RFLP,
phuong phap xac dinh trinh ty nucleotide doan DNA quan tdm dugc tién hanh
song song nham khang dinh d6 tin cdy cta phuong phap RFLP da duoc sir
dung trudc d6. Két qua giai trinh ty Sanger cac doan DNA chira da hinh
1s1800629 trung khdp véi két qua RFLP. Ba kiéu gen co ban cua da hinh
151800629 duoc trinh bay trong hinh 3.23. Két qua ciia nhitng miu con lai
dugc bd sung trong phan phu luc X, hinh 10D.
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FA TGG GG ACGG GG TTCOCA T GG GG ;\("Al'\ G GG T T C

‘AG

C AT GG GG ACRGGGTT C

Ml

Hinh 3.23. Trinh ty nucleotide 3 mdu dai dién c6 kiéu gen GG, AA va AG
cua da hinh TNFa rs1800629
b) Xac dinh thanh phan kiéu gen da hinh TNFa rs1800629

Theo tinh toan ban dau, san pham cat cua kiéu gen AA sé thu dugc 1
bang DNA c6 kich thudc 145 bp, mau c6 kiéu gen GG dién di thu duoc 2 bing
(126, 19 bp) va mau c6 kiéu gen GA cho 3 bang DNA (145, 126 va 19 bp). S6
luong miu mang cic kiéu gen tuong tmg va tan sb allele trong da hinh
151800629 ciia 521 mau dugc mo ta chi tiét trong bang 3.19.

Bang 3.19. Bang thong ké kiéu gen va tan sé allele da hinh rs1800629

Kié Allel ia tri

i€u gen ele Gia tri HWE
GG | GA | AA | G A p

Nhom 239 1100 b ens | 0175 | 09339 +

chimg (0,68) | (0.29) | (0,03)

Nhom U748 15 ) 9832 | 0168 | 09771 +

bénh (0.69) | (0,28) | (0,03)

Téngsé | 220 | 149 | 16 1 o807 | 0173 | 09319 | +

(0,68) | (0,29) | (0,03)

HWE: Cén bang Hardy-Weinberg; “+”: Tudn theo dinh ludt can bang HWE.
Két qua phan tich thong ké Chi-square ¢ c4 hai nhom bénh va ching va
trén tong thé nhém nghién ctru: phan bd kiéu gen va tan sé allele cia TNFa

1s1800629 tuan theo dinh luat cdn bang Hardy-Weinberg voi gia tri p > 0,05.
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¢) Phan tich méi tiwong quan gita TNFa rs1800629 véi bénh giit

Do su phan ly cua allele ctia da hinh rs1800629 tuan theo dinh luat can

bang Hardy-Weiberg do d6, trong qua trinh phan tich mdi twong quan kiém

dinh Chi-square s& duoc ap dung. Két qua phan tich duoc trinh bay chi tiét

trong bang

3.20.

Bang 3.20. Két qua danh gid sw twong quan giita da hinh rs1800629 véi

bénh gut
Kiéu gen | Nhém chimg | Nhémbénh | OR | 95%CI | Giatrip
Mo hinh c{ng gop 0,983
GG 239 (68,1%) | 117 (68,8%) | 1,00
GA 101 (28,8%) | 48(282%) | 1,03 | 0,68-1,55 | 0,564
AA 11 (3,1%) 5(3,0%) 1,08 | 0,37-3,17 | 0,783
M6 hinh troi 0,467
GG 239 (68,1%) | 117 (68,8%) | 1,00
GA+AA | 112(31,9%) | 53(312%) | 1,03 | 0,70-1,53 | 0,866
M6 hinh lin 0,513
GG+ GA | 340(96,9%) | 165(97,0%) | 1,00
AA 11 (3,1%) 5(3,0%) 1,07 | 0,36-3,12 | 0,905
M6 hinh ddng trji 0,742
GG+ AA | 250(71,2%) | 122(71,8%) | 1,00
GA 101 (28,8%) | 48(28,2%) | 1,01 | 0,58-125 | 0,454
Allele 0,811
G 579 (82,5%) | 282(82,9%) | 1,00
A 123 (17,5%) 58(17,1%) | 1,05 |0,51-2,42 | 0,954

(n, %): S6 heong cd thé (phan tram); OR: Ti s6 odds; 95% CI: Khodng tin

cdy 95%

Bang 3.20 cho thay, khong c6 sy khac biét vé tin s6 xuat hién cua cac

allele hay cac kiéu gen trong ca 3 md hinh véi gia tri p déu 16n hon 0,05. Vi

vay, trong nghién ciru ndy, da hinh rs1800629 khong lién quan dén bénh giit &

quan thé nguoi Viét. Két qua nay tuong dong véi két qua nghién ciru trude do

trén nhom ngudi Pai Loan [117].
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d) Pdanh gid tiwong quan giita da hinh rs1800629 véi mét sé chi

s6 lam sang

Két qua thong ké dé danh gia twong quan giita da hinh rs1800629 véi
mot s6 chi s6 1am sang duoc trinh bay chi tiét trong bang 3.21.

Déi véi tat ca cac chi tiéu khao sat, khong c6 su khac biét gitra nhom
ngudi mac bénh gut va nhoém ngudi binh thuong véi gia tri p 16n hon 0,05. Vi
vdy, da hinh nay mang tinh chat ngau nhién, xuat hién déng thoi & ca nguoi
binh thuong va nguoi bénh. Khong c6 mdi lién quan giita da hinh rs1800629
v6i cac chi s6 1am sang véi bénh git.

Bdng 3.21. Pdanh gid twong quan giita da hinh rs1800629 véi chi sé lam

sang
TNFa Kiéu gen Gia tri
rs1800629 GG (n=356) | GA (n=149) | AA (n=16) p*

Acid uric 7.83£1,93 7,54+1,95 7,09£1,92 | 0,1348
BMI 24,52+11,12 24,65+3,46 24,48+3,06 0,5211
CRP (mg/dL) 6,35+46,26 4,42+5,00 4,80+5,27 0,8737
HDL-c (mg/dL) | 46,06£13,74 | 49,69+32,42 | 48,75+12,28 | 0,2006
LDL-c (mg/dL) | 120,08+£3528 | 124,88+40,40 | 121,47£40,80 | 0,4944
Triglyceride 228,13+131,13 | 235,60+175,92 | 229,83+163,04 | 0,8991
Glucose 111,67+30,09 | 114,72+49.75 | 116,13+41,05 | 0,6564
AST (U/L) 29,24+25,02 | 25,72+10,50 | 28,06+16,73 | 0,2598
ALT 33,19+25,35 31,58+20,15 34,44+22,71 | 0,7622
BUN (mg/dL) 25,95+13,08 25,60+10,77 26,46+6,97 0,9397
Creatinine 1,09+0,25 1,09+0,16 1,10+0,24 0,9760
WBC (trén pL) | 7701+2434 748241962 8368+2136 | 0,2882

Mean + SD: Gid tri trung binh c¢ong + dg léch chudn; n (%): S6 lwong cd thé (%);
* phép kiem one-way ANOVA so sanh gid tri trung binh giita 3 nhom.

3.1.10. Danh gia twong quan cvia rs2149356 gen TLR4 va bénh gut
a) Xac dinh kiéu gen ciia da hinh TLR4 rs2149356
Két qua PCR nhan doan DNA dac hi€u chua diém da hinh rs2149356
duogc kiém tra bang dién di trén agarose 1%. Véi hinh anh bang dién di duy
nhat, c6 kich thudc tring véi Iy thuyét va r nét, diéu nay chimg té chiing toi

da thanh cong khuéch dai doan DNA quan tdm trén mau nghién ctru. Mot s6
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hinh anh két qua dién di san pham PCR duoc trinh bay trong hinh 3.24. Két
qua dién di san phém PCR ctia toan bd cidc mau dugc thé hién trong phu luc

XI, hinh 11A.
M

TSRS 117127 13 1 WA 122

s---w Y L L L R R T —150pp
Hinh 3.24. Pién di do san phcfm khuéch dai vung trinh ty dich

chita da hinh TLR4 rs2149356 trén mot s6 mau dai dién

3-20: San pham khuéch dai ciia 18 mau DNA tiong vmg

Vi ky hiéu mau tir 3-20
V6i hinh anh sang rd nét, san pham PCR s& duoc ching t6i xir 1y voi

enzyme Hinfl & 65°C trong thoi gian 5 gio. Két qua cia phan tng dugc thé
hién trén gel agarose 3%. S6 luong va kich thudc céc dai trinh ty phan anh
kiéu gen trong cc mau nghién ctiru. Mot phan két qua phan tmg cit v4i enzyme
Hinfl dugc trinh bay trong hinh 3.25. Cac két qua con lai duoc cung cap day
du trong phan phu lyc XI, hinh 11B.

L 7 L I 10 11 12 12 141351

PR ¢ 157

Hinh 3.25. Pién di do san phcfm khuéch dai sau khi dwoc xir [y véi men cdt
Hinfl
mot sé6 mau dai dién
UC: San pham PCR khéng 1y bang enzyme Hinfl, 1-16: San pham xi Iy bang
enzyme Hinfl ciia 16 mau PCR twong ieng véi ky hiéu mau tiv 1-16

Chung t6i dong thoi tién hanh kiém tra lai san pham xac dinh kiéu gen
ctia da hinh TLR4 rs2149356 bang phuong phap giai trinh ty Sanger. Ba kiéu
gen ctia da hinh bay duoc trinh by & hinh 3.26. San pham giéi trinh ty nhing
mau con lai duoc trinh bay day di trong phan phu luc X1, hinh 11D.
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ATGTGTA A'\T'II'TTT(TGT

AT GTGTAATGITTCGT

Hinh 3.26. Trinh tw nucleotide ciia cac mau dai dién ¢ kiéu gen TT, GG va
GT cua da hinh TLR4 rs2149356
b) Xéc dinh thanh phan kiéu gen da hinh TLR4 rs2149356

San pham PCR ctia 521 mau nghién ciru sau khi cit bang enzyme Hinfl
duogc kiém tra bang ky thuat dién di trén gel agarose 3%. trén 1y thuyét, mau
c6 kiéu gen TT sé& thu duoc 1 dai DNA (157 bp), mau co kiéu gen GG dién di
thu dugc 2 bang (134, 23 bp) va mau co kiéu gen GT cho 3 bang DNA (157,
134 va 23 bp). Két qua xac dinh kiéu gen va tan s allele rs2149356 cua 521
treong hop dugce ghi nhan bén dudi (bang 3.22).
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Bang 3.22. Bang thong ké kiéu gen va tin sé allele da hinh rs2149356

— Kié(l;l Tgen — - Allele = Gi?) tri HWE
iﬁﬁg ((ﬁi) (5375) (0?191) 0.665 | 0335 | 0936 | +
Nhém bénh (0?24) (0?25) (01191) 0,662 | 0338 | 0879 | +
Téng s6 ((ﬁi) ((ﬁ‘;) (O?fl) 0,664 | 0336 | 0,878 | +

HWE: Cén bang Hardy-Weinberg; “+”: Tudn theo dinh ludt can bang HWE.

Chung t6i ghi nhan tir két qua thong ké vé kiéu gen va tan s allele da

hinh rs2149356 cho thay tudn theo dinh luat can bang Hardy-Weinberg. Két

qua ghi nhan sy xuat hién véi tan so cao cua allele hiém T.

¢) Phan tich sy twong quan giita bénh gut va TLR4 rs2149356

Két qua s luong tan so allele va kiéu gen str dung dé phan tich mbi

tuong quan gitra rs2149356 voi bénh gut. (bang 3.23)

Céc gia tri p tir cic md hinh phan tich déu 1én hon murc ¥ nghia 0,05.

Do d6, trong nghién ciru ndy, khong ghi nhan mdi lién quan giita da hinh

152149356 va nguy co méic bénh gut & quan thé nguoi Viét trong mau nghién

cuu.
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Bang 3.23. Két qua danh gid sw twong quan giita da hinh rs2149356 véi

bénh gut

Kiéu gen | Nhém ching | Nhom bénh OR 95%Cl1 Giatrip
Mo hinh cfng gop 0,991
GG 155 (44,2%) 74 (43,5%) 1,00

GT 157 (44,7%) 77 (45,3%) 0,99 | 0,87-1,12 0,918
TT 39 (11,1%) 19 (11,2%) 0,98 | 0,53—-1,81 0,864
M6 hinh troi 0,744
GG 155 (44,2%) 74 (43,5%) 1,00

GT+TT | 196 (55,8%) 96 (56,5%) 0,97 | 0,67—-1,81 0,892
M6 hinh lin 0,834
GG+ GT | 312(88,9%) | 151 (88,8%) 1,00

TT 39 (11,1%) 19 (11,2%) 1,04 | 0,58 -1,86 0,982
M6 hinh ddng trdi 0,704
GG+TT | 194 (55,3%) 93 (54,7%) 1,00

GT 157 (44,7%) 77 (45,3%) 0,89 | 0,67—-1,01 0,718
Allele 0,844
G 467 (66,5%) | 225(66,2%) | 1,00

T 235(33,5%) | 115(33,8%) 0,99 | 0,64—-1,34 0,959

(n, %): S6 heong (phdn tram); OR: Ti sé odds; 95% CI: Khodng tin cdy 95%

Céc ket qua thu dugc trai nguge véi két qua cua mot s6 nghién clru

khac. Cu thé, trong nghién ctru cua Qing va cac cong sy, su xuét hién allele T

ctia 152149356 lam ting nguy co mac bénh gat (OR=1,42; 95%CI: 1,20 - 1,69;

p=4x10%) [96]. Trong mot nghién ctru khac, sy xuat hién cua allele nay lai gay

ra anh huéng trai nguroc trén 2 quan thé: gay tang nguy co xuat hién bénh gat

¢ chung Caucasian (OR=1,12; p=0,012) nhung lai lam gidm nguy co ¢ nguoi
Polynezian & New Zealand (OR=0,80; p=0,011) [97]. Su khac biét vé su lién

quan cua allele ndy voi bénh gut & cac quan thé duoc giai thich do ¢ sy khac

biét vé ché d6 dinh dudng ciling nhu 16i séng, ban chét di truyén giita cac quan

thé. Ngoai ra, trong nghién ctru nay, nhom tac gia ciing khong ghi nhan tuong

quan cua rs2149356 véi cac yéu to khac thudc vé 1am sang ciia bénh.
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d) Moi twong quan gita da hinh rs2149356 véi mét s6 chi s6

ldm sang
Nhom nghién ciru ciing tién hanh danh gia sy twong quan giita da hinh
152149356 v6i cac tinh trang 1am sang va chi s can 1am sang tuy nhién khong

ghi nhan bat ky sy lién quan nao gitra allele nay véi cac yéu to khao sat (bang

3.24).

Bdng 3.24. Pdanh gia twong quan giita da hinh rs2149356 véi chi sé lam

sang
TLR4 Kiéu gen Gi trj
152149356 | GG (n=229) | GT (n=234) | TT (n=58) p*

Acid uric 7,71£1,96 7,69+1,96 7,89+1,80 0,7747
BMI 24,45+3,78 24,73+3,00 24,54+3,00 0,6815
CRP 3,94+4,22 7,84+8,98 4,52+8,69 0,5390
HDL-c 46,15+11,87 48,33+27,62 46,54+15,96 0,5184
LDL-c 123,56+41,59 121,73+38,11 122,53+£35,06 | 0,8832
Triglyceride 227,88+144,74 | 233,80+180,11 | 240,52+146,43 | 0,8470
Glucose mau 112,96+40,16 | 112,59+33,78 111,84+37,08 | 0,9784
AST 29,15+26,58 27,68+17,33 26,61£15,26 0,6499
ALT 33,17+25,98 32,31+22,76 33,08+19,57 0,9248
BUN 25,81+13,67 25,80+11,00 26,37+11,79 0,9481
Creatinin 1,09+0,25 1,08+0,19 1,13+0,28 0,3426
WBC 7631+2470 7660+2152 7774+2239 0,9163

Mean + SD: Gid tri trung binh cong + dg léch chudn; n (%): 86 lwong cd thé (%);
* phép kiém one-way ANOVA so sanh gid tri trung binh giita 3 nhém.
Chung t6i khong tim dugc mdi lién quan nao giita da hinh rs2149356
v6i cac chi sb 1am sang dd khao sat (p > 0.05). Diéu nay phu hop véi két qua
khong twong quan gitra allele nay v&i bénh gt (phia trén, bang 3.23), phu hop
v6i két qua cta cac tac gia tir New Zealand [97] . Tuy nhién két qua ctia chung
t6i lai khong thong nhat véi két qua tir nghién ciru trén quan thé nguoi Han

[78].



&9

3.1.11. Danh gia twong quan cua rs1165196 gen SLC17A1 va bénh

gut
a) Xac dinh kiéu gen ciia da hinh SLC17A41 rs1165196

Nhom nghién ctru da st dung PCR dé khuéch dai dic hiéu vung c6 chira
da hinh rs1165196 trén gen SLC17A41. San pham PCR duoc kiém tra bang dién
di trén gel agarose 1%. Tét ca trinh tu dic hiéu ctia mau déu duoc ching toi
khuéch dai thanh cong, kich thudc cua dai dién di phii hgp véi nhiing tinh toan
tir Iy thuyét. Két qua dién di san pham PCR mét s6 mau dai dién duogc trinh
bay trong hinh 3.27. San pham dién di PCR cuta cic miu con lai dugc trinh

bay tai phﬁn phu luc XII, hinh 12A.

500 bp = el el — ~500 bp

250 bp =
Hinh 3.27. Pién di d6 san pham khuéch dai viing trinh tw dich chira da hinh
SLCI7A1 rs1165196 mét s6 mdu dai dién
1-5: San pham khuéch dai ciia 5 mdau DNA twong ving véi
ky hiéu mau tir 1-5

San pham thu dugc sau phan tng PCR sé& duoc xtr 1y voi enzyme TspRI
& 65°C trong 5 gid. Thanh pham sau phan tng cit dugc dién di trén gel agarose
3%. Sb luong va kich thudc cic bing DNA trong giéng dién di s& phan anh
kiéu gen twong tng. Két qua da hinh cac bang DNA trong hinh 3.28 phan 4nh
su da dang trong kiéu gen trong da hinh rs1165196 nghién ctru. Két qua dién

di ddy du ciia 521 miu dugc trinh bay day du trong phu lyc XII, hinh 12B.

24 26

Hinh 3.28. Pién di d6 san phdm PCR sau khi xir 1y véi enzyme TspRI
UC: San pham PCR khéng xit Iy bang enzyme TspRI, 11-33: San phdam xir 1y
bang enzyme TspRI ciia 23 mau PCR twong iing voi ky hiéu mau tir 11-33
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Bén canh d6, chung t6i str dung phuong phép giai trinh tw Sanger kiém
tra lai két qua xac dinh kiéu gen SLC1741 rs1165196. Phan ting nay duoc sir
dung v6i mdi nguoc. Ba kiéu gen co ban cua da hinh rs1165196 duoc trinh
bay trong hinh 3.29. Két qua trinh ty nhitng mau con lai dugc trinh bay day du
trong phan phu Iyc XII, hinh 12D.

JTT ‘ GG

A TGTGTA .«\T'II'TTT(TGT

AT GTGTAATGITTCG 1

Hinh 3.29. Trinh tw nucleotide 3 méu dai dién cé kiéu gen GG, AA va GA
ctia da hinh SLC17A1 rs1165196
b) Xac dinh thanh phan kiéu gen da hinh SLC17A41 rs1165196
Theo tinh toan 1y thuyét, mau co kiéu gen AA sé& thu duoc 1 bang DNA
(470 bp), miu c6 kiéu gen GG dién di thu dugc 2 bang (317, 153 bp) va mau
c6 kiéu gen AG cho 3 bang DNA (470, 317 va 153 bp). S6 luong va ty 1¢ phan
tram kiéu gen va tan s allele ciia da hinh rs72552713 ctia 521 mau dugc mo

ta chi tiét trong bang 3.25.
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Bang 3.25. Bang thong ké kiéu gen va tan s6 allele ciia da hinh SLC17A1

rsl1165196
Kiéu gen Allele Gi4 tri HWE
AA AG GG | A | G p
iﬁg (32) (é"i) (0}35) 0744 | 0256 | 01552 | +
E@ﬁm ((},%é) (0?373) (0?34) 0797 | 0203 | 06215 | +
Téng sb (3,9567) (3219) (0?34) 0,761 | 0,239 | 0,1619 +

HWE: Cén bang Hardy-Weinberg; “+”: Tudn theo dinh ludt cin bang HWE.

Chung t6i ghi nhan kiéu gen va tan s6 cac allele ctia da hinh SLC1741

1rs1165196 tuan theo dinh luat can bang Hardy-Weinberg. Qua Bang 3.25, ¢

thé thay allele A xuét hién pho bién & quan thé nghién ctru véi tan s6 12 0,761.

gut

¢) Phan tich méi twong quan giita SLC17A41 rs1165196 véi bénh

Chung t6i tién hanh phan tich sy twong quan gitta SLCI1741 rs1165196

va bénh gut. Cac két qua duoc trinh bay bén dudi (bang 3.26).
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Bang 3.26. Két qua danh gid sw twong quan giiva da hinh rs1165196 véi

bénh gut
Kiéu gen | Nhém ching | Nhém bénh | OR | 95%CI Gia trip
Mo hinh cfng gop 0,301
AA 189 (53,8%) | 107 (62,9%) | 1,00
AG 144 (41,0%) | 57(33,5%) | 0,706 | 0,479 —1,040 | 0,078
GG 18 (5,2%) 06 (3,6%) | 0,594 | 0,229-1,543 | 0,285
M6 hinh troi 0,103
AA 189 (53,8%) | 107 (62,9%) | 1,00
AG+GG | 162 (462%) | 63 (37,1%) | 0,693 | 0,476-1,010 | 0,056
M6 hinh lin 0,608
AA+AG | 333(94,8%) | 164 (96,4%) | 1,00
GG 18 (5,2%) 06 (3,6%) | 0,681 | 0,265-1,748 | 0,422
Mb hinh ddng trji 0,703
AA+GG | 207(59,0%) | 113(66,5%) | 1,00
AG 144 (41,0%) | 57(33,5%) | 0,416 | 0,327-1,140 | 0,358
Allele 0,557
A 522 (74,4%) | 271(79,7%) | 1,00
G 180 (25,6%) | 69 (20,3%) | 0,744 | 0,543 - 1,02 0,311

(n, %): S6 heong cd thé (phan tram); OR: Ti s6 odds; 95% CI: Khodng tin

cdy 95%

Tir két qua phén tich thong ké, chung t6i khong ghi nhan méi lién quan
giita da hinh rs1165196 va nguy co mac bénh git & ca ba mé hinh (p>0,05).
Hién chua c6 nhiéu cong trinh cong bd vé da hinh gen nay véi tinh trang gut.
Tuy nhién, phat hién ctia chiing t6i gop phan vao nhitng hiéu biét vé kiéu gen
da hinh nay tai Viét Nam ciing nhu cho dan chau A.

d) Danh gia twong quan gitta da hinh rs1165196 (A>G) voi mot
s6 chi s6 lam sang

Chung t6i ciing khao sat mdi lién quan giita da hinh rs1165196 véi cac
yéu t6 1am sang va chi s6 can 1am sang. Bang 3.27 thé hién sy tuong quan nay.

Sau khi phan tich, nhém nghién ctru khong ghi nhan mdi lién quan nao
giita da hinh rs1165196 (p>0,05) véi cac chi s6 1am sang dugc liét ké trong

bang trén. Viéc khong tim dugc lién quan gitra da hinh gen nay véi cac yéu to
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lam sang c6 thé do nhiéu yéu t6 lién quan quan trong hon la véi protein van

chuyén urat do da hinh gen nay dam nhiém.

Bdng 3.27. Pdanh gia twong quan giita da hinh rs1165196 véi chi sé lam

sang

SLC17A1 Kiéu gen Gid tri

rs1165196 AA (0=296) | AG (n=201) | GG (n=24) p*
Acid uric (mg/dL) | 7.86+1,96 7,53+1,88 7.63+2,09 | 0,1707
BMI 24664339 | 24644326 | 2327373 | 0,1457
CRP (mg/dL) 7,59+51,06 | 3,54+3,78 2274221 | 0,4686
HDL-c (mg/dL) 45,56+13,15 | 49,41£28,88 | 47,96+12,70 | 0,1294
LDL-c (mg/dL) | 123,41439,13 | 122,05+39,93 | 118,00£37,20 | 0,7831
Triglyceride 230,39+139,58 | 237,05:193,42 | 208,06:109,25 | 0,6877
Glucose méu 113,40441,68 | 112,45+31,17 | 105,83+16,70 | 0,6268
AST (UL) 28,18+20,53 | 28,30424,17 | 27,71+11,98 | 09917
ALT (U/L) 33,42423,61 | 32,15424,88 | 30,16+1845 | 0,7281
BUN (mg/dL) 25,18+12,53 | 27,06£12,45 | 2420+6,60 | 0,2024
Creatinin 1,09+0,23 1,09+0,23 1,03£0,11 | 04524
WBC (trén pL) 774942121 | 7538+2281 | 7594+4049 | 0,6028

Mean + SD: Gid tri trung binh cong + dg léch chudn; n (%): S6 lwong cd thé (%);

* phép kiém one-way ANOVA so sanh gid tri trung binh giita 3 nhém.

3.1.12. Twong quan giiva dic diém lim sang va chi so cdn lim sing

voi bénh gut

a) Dadnh gia twong quan gitra cdc chi so xét nghiém sinh hod voi

bénh gut

Nhom nghién ctru sir dung md hinh héi quy don bién dé khao sat méi

lién quan giita cac chi s6 can 1dm sang vdi tinh trang bénh gt sir dung (Bang

3.28).
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Bang 3.28. Két qua danh gid sw twong quan giita chi s6 cdn lam sang va

bénh gut
Bénh gt OR 95%Cl Giatrip
CRP (mg/dL) 1,04 1,00 - 1,07 0,030
BUN (mg/dL) 0,99 0,978 - 1,007 0,269
Creatinin 1,95 0,87 -4,36 0,103
AST (U/L) 1,00 0,99 - 1,01 0,570
ALT (U/L) 1,00 0,99 - 1,01 0,316
HDL-c (mg/dL) 0,99 0,98 - 1,01 0,280
LDL-c (mg/dL) 1,005 1,000 - 1,009 0,040
Triglyceride 1,003 1,001 - 1,004 <0,001
Glucose 0,996 0,990 - 1,002 0,200

OR: Ti 56 odds; 95% CI: Khoadng tin cdy 95%.

T md hinh hdi quy don bién trén, chiing t6i ghi nhan c6 mbi lién quan
giita yéu t6 CRP, LDL-c va triglyceride vi tinh trang bénh gut (p<0,05) & ca
3 yéu t6 nay.

b) Phan tich twong quan giita tirng kiéu gen voi tinh trang bénh
gut

stt dung md hinh tuong quan don bién dé tim méi lién quan giita céc
bién s6 vé da hinh gen dugc khao sat voi tinh trang bénh gt (vi tinh trang mac
bénh gat 1a dang bién nhi bién) (bang 3.29).

Riéng da hinh rs7932775 khong tuan theo dinh luat can bang Hardy-
Weinberg & ca hai nhom bénh va ching hay trén ca quan thé nghién ciru nén
chung t61 khong dua vao phan tich

Céc két qua ciia phan tich don bién cho thay cac da hinh gen bao gom
1872552713 vars11231825 ¢6 lién quan dén bénh gut, trong d6 gié tri p déu <
0,05.
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Bdng 3.29. Két qua twong quan giita tirng kiéu gen voi tinh trang bénh giit

Bénh gut OR 95%CI1 Giatrip

1s72552713 GA 1,00

GG 0,051 0,012 - 0,225 <0,001
rs12505410 GG 1,00

TG 0,885 0,588 - 1,331 0,557

TT 1,202 0,703 - 2,054 0,502
rs11231825 CC 1,00

TC 3,297 1,231 - 8,829 0,018

TT 3,723 1,411 - 9,826 0,008
rs12510549 CC 1,00

TC 1,392 1,036 - 4,129 0,517

TT 1,463 1,221 - 5,836 0,698
rs1800629 AA 1,00

GA 1,022 0,336 - 3,113 0,969

GG 1,086 0,369 - 3,197 0,881
rs16890979 CC 1,00

CT 0,496 0,132 - 1,861 0,289
1s2149356 TT 1,00

GT 0,987 0,533 - 1,826 0,967

GG 0,941 0,507 - 1,746 0,847
rs1165196 GG 1,00

AG 0,678 0,458 - 1,002 0,051

AA 0,581 0,224 - 1,509 0,265

OR: Ti 56 odds; 95%CI: Khodng tin cdy 95%.

Tuy nhién dé két luan chic chan hon méi lién quan gitta cac kiéu gen
v6i tinh trang bénh git, ching t6i tién hanh phan tich da bién, cac két qua dugc
trinh bay trong phan tiép theo bén dudi.

¢) So sanh twong quan tong hop giita cdc yéu té da hinh gen va
cdc chi s6 xét nghiém sinh héa véi bénh giit trong nghién ciru

Sau khi khao sat don bién, dé xac dinh mbi lién quan thuc sy giita cac
yéu td véi tinh trang bénh git, chung toi thyc hién danh gia twong quan da bién

de kiém soat tat ca cac bién gay nhicu.
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Tir phan tich da bién trong bang 3.30 ghi nhan cac yéu t6 thuc su lam
tang nguy co bénh gut:
+ Nong do CRP: mdi don vi ting thém ctua CRP lam ting nguy co
bénh gt véi OR=1,036 (95%CI: 1,000 - 1,072; p=0,05).
+ Nong do triglyceride: mdi don vi triglyceride (mg/dL) ting thém
lam tdng nguy co bénh gt vdi OR=1,003 (95%CI: 1,002 - 1,005; p<0,001).
Bang 3.30. Twong quan da bién giita yéu t6 da hinh gen va cdc chi sé chuyén

hoa voi tinh trang bénh gut

Bénh gt Twong quan da bién
OR 95%Cl1 Giatrip

CRP 1,036 1,000 — 1,072 0,05
Creatinin 2,089 0,857 — 5,095 0,105
LDL-c 1,002 0,996 — 1,007 0,489
Triglyceride 1,003 1,002 - 1,005 | <0,001
Glucose 0,994 0,986 — 1,001 0,096
rs72552713
GA 1,00
GG 0,053 0,012 -0,236 | <0,001
rs11231825
CC 1,00
CT 3,119 1,122 — 8,669 0,029
TT 3915 |1,439-10,654 | 0,008

OR: Ti 56 odds; 95% CI: Khoadng tin cdy 95%.

Ngodi ra, c6 2 da hinh gen thyc sy ¢6 lién quan dén bénh gut, véi mirc
do6 lién quan lan lugt nhu sau:

+ Pa hinh rs72552713, trong d6 kiéu allele GG ¢6 nguy co bénh git
chi bang 0,053 lan so voéi allele GA (OR=0,053; 95%CI: 0,012 - 0,236;
p<0,001)

+ Pa hinh rs11231825, trong d6 céc allele CT va TT c6 nguy co méc
bénh gut cao hon allele CC lan luot 13 3,119 lan (95%CI: 1,122 - 8,669,
p=0,029) va 3,195 1an (95%CI: 1,439 - 10,654; p=0,008).
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Céc két qua vé mdi twong quan giita 2 da hinh gen nay tuong dong véi
cac nghién ctru trén thé gidi, dién hinh nhu nghién ctru meta-analysis ciia nhom
tac gia [118] khi phan tich tong hop 9 nghién ctru vé su lién quan giira gen
rs72552713 va bénh gut.

Péi v6i da hinh rs11231825, chiing tdi ciing tim duoc két qua lién quan
v6i bénh gt twong ty & nghién ciru véi nhém 900 ddi twong Han Qude [119],

mic di mdi lién quan yéu hon so véi da hinh gen rs72552713.
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3.2. Thao luén

3.2.1. Pic diém lim sang va cdn lim sang ciia doi twong nghién ciru

Nghién cttu cia ching t61 dugc thuc hién trén 521 nguoi, g@)m 351
ngudi khoe manh binh thuong va 170 d6i twong bi bénh gat. Ty 1¢ gidi nam
trong nhom d6i chimg 1a 100% va hon 90% d6i v6i nhém ddi ching. O nhém
d6i chimg v&i do tudi trung binh 13 53,4, c6 khac biét twong d6i v6i nhém bénh
la 51,6 (p=0,0469). Ngoai ra, BMI va can nang ctia nhom chiing (can nang
65,75+£9,72 kg va BMI 24,45+3,54) ghi nhan thép hon vdi nhom bénh
(p=0,038) (bang 3.1). Pay la nhitng dic diém so khoi phan anh dic tinh nén
ban dau ctia hai nhém nghién cuu. Su khéc biét vé gidi tinh, do tudi va can
ning gitta nhém dbi chimg va nhom bénh nhan khong gy anh huéng dén tiéu
chuan chon mau. Ngugc lai con nang cao do tin ciy cua cac két qua trong
nghién ctru.

Céc yéu t6 lién quan truc tiép dén qua trinh hinh thanh bénh git nhu
ndng do acid uric va acid uric mau (hyperuricemia) déu ghi nhan c6 khéc biét
& hai nhom. O nhém bénh, néng d6 acid uric mau trung binh 14 9,29+1,81, cao
hon 1,5 1an so v6i nhém ching 6,29+1,51 (p<0,001). Khi so vi nhém ching,
ghi nhan ty I¢ cac truong hgp cé tang acid uric mau ¢ nhom bénh 1a cao hon
nhoém chimg (92% so v&i 47%). Nong d6 acid uric mau trung binh ¢ nhom
bénh cao hon nhiéu so v6i ndng d¢ acid uric trung binh trong mau ¢ muc dudi
thong thuong (7 mg/dL d6i voi nam va nhé hon 6mg/dL dbi voi nir) [112,
120]. Su khac biét ndy lién quan chit ché dén gidi tinh va do tudi [114]. Su
gia tang vé do tudi ty 1¢ thuan voi su gia ting nong do acid uric trong mau.
Trong nghién ctru ndy, ty 1é nam gidi va do tudi trung binh ctia nhém ching
cao hon so v&i nhom bénh giit ¢6 ¥ nghia thong ké (p <0,05). Do d6, nhiing
két qua vé nong d9 acid uric va tinh trang ting acid uric khac biét giita 2 nhom
cang khang dinh sy khac biét nay 1a cé ¥ nghia (it nguy co sai 1am, duong tinh
gia).

Céc chi tiéu dinh lugng khac nhu CRP, LDL-C va TG ciing cho két qua
khac biét gitra nhém bénh va nhoém chung (CRP=4,96+4,61mg/dL; LDL-
c=108,12 £+ 29,4mg/dL; TG=184,2+61,24mg/dL) véi p<0,05. O nhém bénh
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gut, cac chi tiéu ké trén déu cao hon dang ké va co ¥ nghia théng ké. Ba chi
s0: néng do acid uric mau, LDL-C va TG, sy khac biét nay ciing phi hop véi
cac két qua tir cac nghién ctru khac trén thé gidi [3, 16] [115]. Tinh trang thira
can (BMI cao) lién quan dén sy ting ndng do trung binh cua acid uric [112],
r6i loan m& mau bao gdm hodc ting triglyceride mau hodc tang thanh phan
LDL-cholesterol mau, dan dén nguy co bénh git cang ting.

Chung t6i ciing ghi nhan sy khac biét vé chi s6 C-reaction protein
(CRP), day 1a két qua lan dau duoc bao céao theo su ghi nhan cua ching t6i lan
dau dugc bao céo. Chi s6 nay phan anh phan g viém trong co thé, thé hién
1d dic tinh mau duoc chon loc trong nghién ctru. Do d6 cang khrflng dinh do
tin cdy va su chinh x4c ctia miu nghién ctru ciing nhu két qua tir nghién ctru.

Két qua so sanh céc chi ti€u con lai nhu chiéu cao, néng do ALT, AST,
BUN, CREA, DBP, SBP, GLU, HDL-C va WBC khéng cho thiy sy khac biét
gitta 2 nhém bénh - ching (p>0,05). Do day la nhom céac chi ti€u khong truc
tiép lién quan dén qua trinh hinh thanh hodc phét trién cia bénh. Do do, su
twong dong nay phan anh tinh khach quan va chinh xac trong qua trinh chon
loc mau nghién ciru va phan tich. Gitp cho cac két luan trong nghién ctru c6
do tin cay va chinh xac cao.

3.2.2. Twong quan giita da hinh gen ABCG2 véi bénh gut

Gut 1 bénh 1y viém cac khép gay ra bdi phan tng mién dich véi tinh
thé urat lang dong trong dich khop [121]. Su gia ting ndong do urat/acid uric
mau 13 can thiét, tuy nhién chua phai 1a diéu kién du dé hinh thanh bénh. Céac
yéu t6 nhu vat chil va yéu t6 moi trudng ciing dong gop vao su tién trién ctia
su ting nong do acid uric mau thanh bénh git. Cho dén nay, c6 khoang 30
locus gen, bao gom ca nhém gen ABCG?2 giy tac dong dén qua trinh kiém soat
ndéng do acid uric mau. Tuy nhién dén nay van chua c6 dir liéu nao lam sang
to sy anh hudng cua gen dén qua trinh hinh thanh céc tinh thé urat va cac phan
ung viém sau do. béi véi y hoc, li¢u trinh diéu tri bénh gut phu thudc vao su
dap mg cua bénh nhan véi cac thude giam acid uric mau. Nhing loai thude
ndy van dang duoc phat trién lién tuc va dugc sir dung rong rai hién nay. Mac

du vay, phuong thtrc nay chi co thé ap dung dugc cho cac dot ght cp. Vi vay,
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can c6 thém dit kién tir cac nghién ctru dé phat trién cac hudng diéu tri khac
hiéu qua hon.

Protein ATP-binding cassette G2 dugc nghién ctru lan dau tién trong
mdi lién quan dén cac kiéu hinh dé khang da thudc phu thuéc ATP trong dicu
tri mot vai dong ung thu vu [122]. Protein nay chiu trach nhi¢m tham gia vao
qua trinh trao d6i chét cia té bao, trong d6 ¢o acid uric [123, 124]. Gen ma
héa cho protein nay biéu hién pho bién & nhiéu loai mé khac nhau. Vai trd van
chuyén tich cuc acid uric thong qua ABCG2 méi dugc nghién ctru gan day
[70, 125]. Mot vai dot bién diém trén gen ndy duoc bao céo c6 anh hudng truc
tiép dén muc d6 biéu bién cua protein ABCG2, dan dén tinh trang r6i loan chu
trinh van chuyén acid uric. Mot s6 dot bién dién hinh nhu V12M (rs2231137),
Q141K (rs2231142) va & ngudi Dong Nam A 1a Q126X (rs72552713).

a) Da hinh rs72552713 trén gen ABCG2

Két qua so sanh v6i dit lidu 1000 hé gen thé gigi (1000 Genomes
Project) cho thay tan s allele A ctia rs72552713 tir nghién ciru nay cling twong
dong voi cac nghién ciru & Nhat Ban, nhung cao hon khi so véi tin s6 & cac
qudc gia chau A khéc, cic nudc Au My va tan s6 chung cia thé gigi (Hinh

3.30).
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Hinh 3.30. Tan s6 allele A ciia rs72552713 so sanh véi cdc quoc gia khdc
NC: Tan so allele A trong nghién cuu n
Pa hinh rs72552713 (G>A) dan dén su bién doi amino acid glutamine

tai vi tri 126 trén chudi polypeptide thanh mot ma két thuc sém. Su bién do6i
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nay lam rat ngan chudi phan tir protein trong co thé. Dot bién Q126X xuat hién
pho bién & cac quan thé Pong Nam A va Nhat Ban [116]. Trong mot nghién
ctru khac, da hinh rs72552713 c6 nguy co lam tiang kha niang méac bénh gut &
nguodi chau A (6 md hinh troi, OR=3,87, 95%CI: 2,07 - 7,24) [118]. Trong
nghién ctru nay, allele G xuat hién pho bién trong khi d6 allele A hiém gip
hon véi tan sé tuong tmg 14 0,98/0,02. Allele hiém A xuat hién chi yéu ¢ nhom
bénh véi tin s6 cao gip 29 lan so v6i nhom ching. Ngoai ra, trong toan bo
mau nghién ciru khong phat hién thay cac ca thé c6 kiéu gen AA. Vi su sai
khéc 13 rét vé mat théng ké & hai nhom bénh va ching da cho théy su xuét
hién cua allele A c6 thé 1am ting nguy co xuat hién bénh gat (OR=21,19;
95%ClI: 3,0 — 918,96; p=0,0000038). Kiéu gen GA ciing dugc ghi nhan lam
tang nguy co méc bénh gut hon GG (OR=21,875; 95%CI: 2,77 — 172,34,
p=0,0000025). Két qua tir nghién ciru ctia chung t6i tuy khong thong nhét véi
mot nghién ciru trén quan thé ngudi Pai Loan [64] nhung lai kha tuong dong
v6i mot s6 bao cao trude d6 trén quan thé nguoi Nhat Ban va nguoi chau A
[69], [126]. Trong cac nghién ctru trén, ghi nhan allele A chi lam tang nguy co
mac bénh tir 3 dén 4 1an, thap hon nhiéu so v&i két qua nghién ctru ciia ching
t6i 1a 18 1an. Mic du su twong quan giita rs72552713 véi nong d6 acid uric va
tinh trang ting acid uric mau & quan thé ngudi Viét Nam va & cac mau nghién
ctru khac 12 khong dong nhat. Pidu nay dugc cho 1a do sy khac biét vé 16i song,
ban chat di truyén, hodc cac yéu td tir moi trudng giita cdc nhom dan toc. Trong
pham vi nghién ctru méi twong quan giita da hinh rs72552713 trong quan thé
nguoi Viét mic bénh, da hinh rs72552713 (Q126X) dugc xem 13 mot chi thi
quan trong trong cac nghién ctru xac dinh cac nhén t6 di truyén quan trong lién
quan dén bénh gut.

Ngoai ra, trong nghién ciru ndy, nhiing c4 thé c6 kiéu gen GA duoc ghi
nhan c6 ndng d6 acid uric mau trung binh cao. Tuy nhién, trong nghién ctru &
ngudi Pai Loan cho thay rs72552713 khong lién quan dén yéu to nay [64].
Nhu vay, sy tuong quan giita rs72552713 véi nong d6 acid uric & quan thé

ngudi Viét va cac quan thé khac 1a khong dong nhat. Didu nay duoc giai thich
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do su khéc biét vé ban chét di truyén, 16i séng hodc cac yéu t6 tir moi truong
gitra cdc nhoém dan toc.
b) Da hinh rs12505410 trén gen ABCG2

Da hinh rs12505410 trén gen ABCG2 1a mot da hinh it pho bién. Tan
s allele G trong nghién ctru nay xuat hién nhiéu hon & nhém bénh véi tan sd
13 0,403 so v&i 0,385 & nhom ching. Tan sb allele nay trén toan b quan thé
nghién ciru 14 0,388; 16n hon nhiéu so véi cac quan thé khac da duoc bao céo
& Pong A (0,32) va Nam A (0,26) [127]. Két qua so sanh véi dir liéu 1000 hé
gen thé gi6i (1000 Genomes Project) cho thay tan so allele G chiing ti ghi
nhan twong dong voi tan s6 duoc bao cao trong nghién ciru & nguoi Y, cao hon
s0 vGi cac nghién ctru trong quan thé nguoi Nhat Ban va Pong A hodc tan s6
trung binh cua thé gidi va thip hon véi cic nude nhu Phan Lan hay Hoa Ky
(Hinh 3.31).
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Hinh 3.31. Tan s6 allele G ciia rs12505410 so sanh véi cdc quoc gia trén thé
gioi
NC: Tan sé allele G trong nghién citu ciia chiing t6i
Da hinh nay con dugc nghién ciru c6 thé 1am ting nguy co mac cac loai
ung thu nhu ung thu dai tryc trang [128] hay ung thu mau leukemia [129]. D6i
voi bénh gut, su xuét hién cua da hinh nay lam tang n6ng do acid uric mau

trong quan thé ngudi Han va nguoi Tibetan & Trung Qudc. Theo d6, su xuat
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hién cua allele G lam tang kha nang méc bénh & nguodi Han (OR=1,564;
p=0,003) nhung lai 1am giam kha ning mac bénh ¢ nguoi Tibetan (OR=0,717;
p=0,005) [69]. Tuy nhién, v6i két qua trong nghién ciu niy, da hinh
1s125051410 xuat hién dong thoi & ca hai nhém nghién ciru va khong co sy
lién két ndo v6i ndng do acid uric trung binh trong mau. Nhu vay, tic dong
ctia rs12505410 v6i nhitng quan thé khac nhau 1a khong dong nhat. Két qua
nay cho thiy cac nghién ciru trong twong lai can huéng dén muyc tiéu xac dinh
mirc anh huéng cia 4BCG2 rs12505410 ddi voi cac quan thé khao sat 16n
hon/da dang di truyén cao hon ciing nhu co ché anh huéng cia di truyén nay.
Nhitng ghi nhan nay c¢6 y nghia twong d6i quan trong khong chi trong khao sat
bénh gat ma con goi y ing dung trong tim kiém khao sét cac yéu t6 can luu y
khi kham va chan doan bénh nhan gut.

3.2.3. Twong quan giita da hinh gen SLC22A12 voi bénh gut

Gen SLC22A412 ma héa protein van chuyén urat 1 (URAT1), 1a protein
véan chuyén chinh lién quan dén viéc tai hap thu acid uric trong mang té bao
cua hé théng than - tiét niéu. Bén canh cac dot bién gay tac dong dén chire
nang protein, cic da hinh nucleotide cling duoc bao céo lién quan dén tinh
trang giam thai acid uric niéu (hoic khong thai acid uric qua duong tiéu) [76,
130, 131, 132, 133].

a) Da hinh rs11231825 trén gen SLC22412

Két qua so sanh vé&i dit liéu 1000 hé gen thé gidi (1000 Genomes
Project) cho thay tan s allele C ctia da hinh rs11231825 trong quan thé nghién
cuu ¢6 su khac biét so voi qur:in thé trong khu vuc chau A, cu thé 1a tan s6
allele C trong bao c4o nay cao hon so voi quan thé Nhat Ban va Pong A, song
c6 ti 18 thap hon so véi allele nay & Chau Au va My, va mic trung binh chung

ctia thé giéi (Hinh 3.32).
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Hinh 3.32. Tan s6 allele C ciia rs11231825 so sanh véi cdc quic gia trén thé
gioi

NC: Tén s6 allele C trong nghién ciiu ciia ching tdi

Su khéc biét giita nhom ching va nhém bénh dugc quan sat thiy ¢ cac
mé hinh coéng gop (p=0,0104) va mo hinh lin (TT+TC/CC) (Bang 3.11). Két
qua nay tuong dong véi cac nghién ciru vé rs11231825 trén cac quan thé chau
Au va chau A khac nhu Nhat Ban, Trung Quéc, Ptrc va Tay Ban Nha [134].

Kiéu gen TC ¢6 ndng d6 LDL-c thap hon kiéu TT (p<0,05) va kiéu gen
CC (p<0,05). Péi voi nong d6 glucose, kiéu gen TT c6 nong d6 thap nhat so
vé6i kiéu gen TC (p<0,05) va kiéu gen CC (p<0,05). Nhitng phat hién nay cia
chung toi chua duoc bao cao & bat cit nghién ctru ndo trong nude va thé gidi.
Pay sé& 1a yéu t6 can phat trién thém khi tién hanh nghién cru da hinh gen
rs11231825 trong twong lai. Nhitng ghi nhan ndy c6 ¥ nghia tuong ddi quan
trong khong chi trong khao sat bénh gt ma con goi ¥ ing dung trong tim kiém
khao sat cac yéu t6 can luu ¥ khi kham va chan doan bénh nhan gut.

b) Da hinh rs7932775 trén gen SLC22412

Két qua so sanh véi dit liu 1000 hé gen thé giéi (1000 Genomes

Project) cho thay tan s6 phan bé allele C cuia da hinh rs7932775 ctia quan thé

trong nghién ciru twong duong véi tan s6 phan b trong quan thé Nhat Ban va
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Pong A, tuy nhién thip hon khé nhiéu so véi trung binh phan b ciia thé giéi
va cac nudc Chau Au va My (Hinh 3.33).
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Hinh 3.33. Tan s6 allele C ciia rs7932775 so sanh véi cac
quoc gia khdc trén thé giGi

NC: Tan sé allele C trong nghién ciru ciia chiing tdi

Mic du nhitng nghién ctru khac trén thé gii dd ching minh sy lién
quan giita da hinh rs7932775 tdi tinh trang ting acid uric & ngudi Czech va quan
thé nguoi Han da dugc bao céo [78], [79]. Tuy nhién, voi két qua tir nghién ciru
nay, ching t6i khong phan tich twong quan gitta da hinh rs7932775 véi tinh trang
tang acid uric ciing nhu cac yéu td 1am sang va céc chi sd can 1am sang khac

do da hinh nay khong tuan theo dinh luat can bang Hardy-Weinberg.

3.2.4. Twong quan giita da hinh ciia gen SLC2A9 vdéi bénh gut

Gen SLC249 ma hoa cho protein kénh van chuyén urat dac hiéu véi kha
nang van chuyén urat cao hon kha ning van chuyén glucose gap 50 lan, dong
thoi cling cao hon so voi URATI da dugc ghi nhan trude d6 [90]. Do chuc
ning quan trong trong van chuyén va diéu hoa sy can bang uric acid cta
SLC249, mot s6 nghién clru twong quan trén toan bd hé gen (GWAS) hay
nghién ciru da hinh nucleotide don trén cac quan thé mac bénh ght & ngudi goc

dao Thai Binh Duong, ngudi Trung Qudc va ngudi da tring da duoc tién hanh
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[88, 135]. Két qua cta nhitng nghién ctru ndy chi ra rang, cac bién ddi trén gen
SLC2A49 1am tang ndng do6 urat 1én 6% o nit gidi - gap 3 1an & gidi nam [135].
Mot nghién ctru khéc trén quan thé nguoi Y, va nhiing nguoi goc chau Au &
Hoa Ky ciing cho thiy mbi lién quan chit ché dén viéc giam ndng do uric trén
nhitng ca thé c6 xuat hién allele hiém C cua rs12510549 [84]. Tuong tu, hai
tac gia Brandstter va Voruganti ciing ghi nhan mbi lién quan nay trén quan thé
nguoi da trang & chau Au [84, 136]. Tuy nhién, sy anh huéng cua da hinh
1512510549 1a khac nhau ddi v&i nguy co bénh git & cac quan thé khac nhau.
Hollis-Moffatt thyc hién nghién ctru & nhitng cé thé tai New Zealand da cho
thdy 1512510549 c6 lién quan dén tinh trang giam kha ning mac bénh git &
nguoi da tring (OR = 0,57; p = 4,6 x 10°) tuy nhién lai khong lién quan dén
nhom bénh nhan gut & ngudi ban dia Maori (p = 0,36) cling nhu ngudi ban dia
gbc & dao Thai Binh Duong (p =0,15) [88]. Trong nghién ctru GWAS ciia Lee
cling cho thdy kha ning giam nguy co mac bénh gat cua da hinh rs12510549
trén nguoi da trang (OR = 0,647; p = 1,2 x 10%) [86].
a) Pa hinh rs12510549 trén gen SLC2A9

Két qua so sanh véi dit liu 1000 hé gen thé gidi (1000 Genomes
Project) cho thay tan s6 phan bé allele C cua da hinh rs12510549 cua quan thé
trong nghién ciru twong duwong véi tan s phan bo trong quan thé Nhat va Dong
A, tuy nhién thap hon kha nhiéu so véi trung binh phan b cia thé gidi, Hoa
Ky va cac nudc Chau Au (Hinh 3.34).
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Hinh 3.34. Tan s6 allele C ciia rs12510549 so sanh véi cdc quic gia trén thé
gioi.
NC: Tan sé allele C trong nghién ciru ciia chiing tdi

Chung t6i da tién hanh théng ké kiéu gen va ti 1¢ allele ciia da hinh
1512510549 (T>C) trén 351 ngudi khoe manh va 170 ngudi mac bénh gat. Ghi
nhan c6 sy phan bd déng déu & ca 2 nhém bénh chimg vé allele hién C. Su tac
dong cua rs12510549 1én nong do uric acid trung binh va nguy co méc bénh
gut cling dugc chung t61 danh gia trong nghién ctru. Ghi nhan khong ¢6 su lién
quan gitra da hinh rs12510549 va nong d¢ uric acid trung binh ciing nhu nguy
co mic bénh gut & quan thé nguoi Kinh tai Viét Nam trong nghién ctru nay
v6i p 16n hon 0,05 & tat ca cac mo hinh, kiéu gen va kiéu allele . Két qua nay
cho théy c6 su khac biét vé tac dong cua da hinh rs12510549 1én n6ng do uric
acid trung binh & quan thé nguoi Viét so véi cac quan thé khac trén thé gidi da
duoc bao cdo. Mit khac, khi danh gia tdc dong cua da hinh rs12510549 trén
nguy co mac bénh gat & quan thé ngudi Viét lai c¢o su dong nhat voi cac quan
thé c6 vi tri gan v6i nguoi Viét Nam (ngudi Maori hay nguoi goc tai ddo Thai
Binh Duong hoic ngudi goc A). Tuy nhién, cac két qua nghién ctru trén cac
quan thé ngudi tai khu vuc chau Au va New Zealand lai trdi nguoc véi ghi
nhan cia chiing t6i. Nhu vay, khi xét vé phuong dién tac dong trén nong do

uric acid va nguy co mac bénh gut ctia da hinh rs12510549 & nguoi Viét c6
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ton tai nhitng khac biét nhat dinh véi cac quan thé trén thé gidi, dic biét 1a &
nguodi da tréng. Co thé giai thich sy khac bi¢t nay 1a do sy khac biét can ban
vé di truyén, ciing nhu 16i séng va cac yéu td tac dong tir moi truong.
b) Twong quan giita da hinh rs16890979 trén SLC2A9 va bénh

gut

Két qua so sanh véi dit liu 1000 hé gen thé giéi (1000 Genomes
Project) cho thay tan s6 phan bd allele T ciia da hinh rs16890979 cuia quan thé
trong nghién ciru twong dwong véi tin sé phan bd trong quan thé Nhat va Pong
A, tuy nhién thip hon kha nhiéu so véi trung binh phan bd cua thé gidi, Hoa
Ky va cac nudc Chau Au (Hinh 3.35).
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Hinh 3.35. Tan s6 allele T ciia rs16890979 so sanh véi cdc quoc gia trén thé
gidi. NC: Tan sé allele T trong nghién civu ciia chiing toi.

Mot vai bao cao gan diy ghi nhan co sy tic dong cua di truyén trén sy
bai tiét acid uric qua than. Cac da hinh trong gen van chuyén urat SLC249 da
dugc ghi nhan 1a yéu t6 nguy co cia bénh git trong nhiéu quan thé nhu nguoi
da trang (Caucasian) qua cic nghién ctru ctia Dehghan [125] va Hollis-Moffatt
[88]; trong quan thé Maori Polynesian qua nghién ctru ctia Hollis-Moffatt [88];
trong quan thé ngudi Han va nhém dan quan dao Solomon qua nghién ciru cua

Tu [78].
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Bén canh d6, vao nim 2015, tic gia Qingxi Meng va cs thay rang da
hinh rs16890979 hay V2531 ¢6 thé c6 vai trd lam giam nguy co mac bénh bénh
gut [96]. Du vay, trong cac d6i tugng ctia mau nghién ctu, ching toi khong
ghi nhan méi twong quan giita da hinh rs16890979 va nguy co mac bénh gut.
C6 thé giai thich do sy khac biét vé nén tang di truyén giita cic quan thé khac
nhau va cach biét vé dia 1y. Piéu nay ciing dugc bao cio trong nghién ciru cia
Dehghan va cs trong cic quan thé M Phi (African American) ghi nhan c6 su

khac biét ctia rs16890979 gifta cac sac dan khac nhau vé ngudn goc [125].

Loai protein GLUT9 duogc phién ma boi gen SLC249 c6 biéu thi cha
yéu ¢ than va chiu trach nhiém cho vi¢c duy tri néng dd urat trong méu va viéc
bai tiét acid uric qua nudc tiéu [44]. Cac da hinh ctia SLC249 duge bao céo 1a
¢6 lién quan voi néng do cao acid uric trong mau [84, 85, 125]. Nghién ctru
v6i c& miu 541 nguoi tir Sardinia ciing ghi nhan mdi lién quan giita nong do

acid uric va rs16890979 véi gia tri p 1a 0,02 [62].

Két qua ching toi ghi nhan, trong khi sy tang acid uric mau 1a pho bién
& nhom 163 bénh nhan git (92.6%), tuy nhién lai khong ghi nhan bat ky su
lién hé nao giira rs16890979 va ndéng d6 acid uric ciing nhu véi tinh trang c6
tang acid uric mau (v6i p 1an luot 13 0,215 va 0,622). Du vay, chung toi ciing
ghi nhan c6 su lién quan c6 ¥ nghia thong ké duoc tim thiy giita rs16890979
va triglyceride hay creatinine. Ca hai chi so triglyceride va creatinine déu da
dugc ghi nhan c6 lién quan véi chirc nang than [86, 136]. Voruganti va cs da
b4o céo trong nghién ctru cta ho c6 mdi lién quan giita cum gen SLC249 va
chirc ning than qua ndng do creatinine hodc qua do loc cau than eGFR [136].
Néng dd cao cua creatinine 1a mot dau hiéu cua suy giam do6 loc cau than, hay
ton thuong than gay ra boi cac bénh 1y khac vi du nhu ting huyét ap hodc cac
t6n thuong tai mach mau [137]. Tac gia Zubovic phat hién duoc rang mbi lién
quan gitra triglyceride va bénh 1y than man qua timg giai doan & trén quan thé
nghién ctru gdm 150 bénh nhan & Bosnia va Herzegovina [138]. Nong do
Triglyceride ciing bat d4u tang khi bénh nhan & giai doan sém nhat va dat dinh

khi ¢ giai doan IV va V cua bénh than man [139]. Mot ) nghién ciu g:?ln day
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cho thay mirc nong do cao cua Triglyceride & cadc bénh nhan thdn man cling

c6 thé din dén cac bénh 1y mach méu [91].

Céc bac céo tir nghién ctru nay da cung cap bang chimg cho cac nghién
clru vé sau vé cac anh hudng cia da hinh rs16890979 trong t6 hop gen SLC2A49

doi véi cac roi loan chuyén hoa trong quan thé nguoi Viét Nam.

3.2.5. Twong quan giita da hinh gen TNFa voi bénh gut

Két qua phan tich sy lién quan giita cac kiéu gen trong da hinh nay & ca
4 m6 hinh déu 16n hon mirc ¥ nghia 0,05. Do dé, trong nghién ciru nay, da
hinh rs1800629 khong lién quan dén bénh gt & quan thé ngudi Viét. Két qua
tuong dong voi két qua cia mot nghién ciru khac & ngudi Dai Loan [117].

Két qua so sanh véi dit liu 1000 hé gen thé giéi (1000 Genomes
Project) cho thay tin s6 phan b allele A cuia da hinh rs1800629 ciia gen TNFa
trong nghién ctru cua chung t6i cao hon so véi trong cac nghién cilru tai cac
nuéc Pong A, Nhat Ban, Y, hay M. Tan s6 allele A cia da hinh rs1800629
trong quan thé ngudi Viét Nam ciing khac biét 16 rang so véi tan so allele A

chung cua thé gigi (Hinh 3.36).
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Hinh 3.36. Tan s6 allele A ciia rs1800629 so sdnh véi
cdc quéc gia khdc trén thé gidi

NC: Tan sé allele A trong nghién ciru ciia chiing t6i
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TNFa 1a mdt cytokine tién phan tmg viém, déng vai trd quan trong trong
co ché bénh sinh cua viém khép [93]. Gen TNFa duoc xac dinh nam trén
nhiém sic thé s6 6: vi tri tir 31.575.567 - 31.578.336. Da hinh rs1800629 con
duogc goi 1a TNF-308. Thinh thoang da hinh AA cta gen nay con dugc goi la
TNF2, v6i da hinh gen GG con goi 1a TNFI. Vai tro cia allele A cho thiy
allele ndy 1am ting dién giai cia doan gen.

Phan bd kiéu gen va tan so allele cia TNFa rs1800629 trong mau
nghién ciru tun theo dinh luat cin bang Hardy-Weinberg. Gia tri p ghi nhan
& ca 4 mo hinh déu 1én hon mirc y nghia 0,05. Do d6, da hinh rs1800629 khong
lién quan dén bénh git & quan thé ngudi Viét trong nghién ciru cua ching toi.
Piéu nay ciing trong déng v4i mot nghién ciru ¢ ngudi Pai Loan [117]. Bén
canh d6, chung t6i ciing xac dinh duoc rs1800629 khong c6 lién quan dén cac
dic diém 1am sang & quan thé nguoi Viét.

Trong nghién ctru nay, da hinh rs1800629 khong lién quan dén bénh
gt & quan thé ngudi Viét. Két qua nay gan tuong dong voi két qua tai Dai
Loan [117]. Ngoai ra, chung t6i ciing ghi nhan rs1800629 khong lién quan dén
cac dic diém 1am sang va can 1am sang & quan thé nguoi Viét trong pham vi
nghién ctru nay.

3.2.6. Twong quan giita da hinh gen TLR4 voi bénh gut

Két qua so sanh vé&i dit liu 1000 hé gen thé gidi (1000 Genomes
Project) cho thay tan s6 phan bd allele T ciia da hinh rs2149356 cta gen TNFa
ctia quan thé trong nghién ctru clia chtng t6i thap hon nhiéu so vdi tan sé phan
bd clia cac nudc Chau A, Chau Au, My va ciing nhu 1a cua thé giéi (Hinh
3.40).
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Hinh 3.37. Tan s6 allele T ciia rs2149356 so sanh véi cac quéc gia trén thé
gioi
NC: Tan sé allele T trong nghién cieu cia chiing tdi

Tan s6 allele cia da hinh rs2149356 trong nghién ciru nay khong chénh
léch dang ké so véi cac nghién ctru trén cac quan thé ngoi khac trong khu vuc
chau A, chau Au va chau M¥, tuy nhién thdp hon nhiéu so voi chau Phi (0,82)
[127]. Ba kiéu gen GG/GT/TT cua da hinh rs2149356 phan b6 déu va tuan
theo dinh luat can bang Hardy-Weinberg (p>0,05) & ca nhom bénh, nhom
chtng va trén toan bd quan thé. Két qua nay trdi nguoc vdi bdo cdo tir cic
nghién ctru khac. Cu thé, Qing va cac cong sy, ghi nhan su xudt hién allele T
clia rs2149356 duoc xac dinh lam ting kha ning mic bénh gat (OR=1,42;
95%CI: 1,20 - 1,69; p=4x10~) [96]. Trong mot nghién ctru khac, su xuét hién
cling cua allele nay lai gdy ra anh hudng trai ngugc trén 2 quan thé: lam ting
nguy co méc bénh ¢ ngudi Caucasian (OR=1,12; p=0,012) nhung lai lam giam
nguy co 6 nguoi Polynezian & New Zealand (OR=0,80; p=0,011) [97]. Su khac
biét vé mbi lién quan ctia da hinh nay véi bénh gt & cac quéan thé tir cac nghién
ctru khac c6 thé duogc giai thich do sy khac biét vé 16i séng va ché do dinh
dudng, ban chat di truyén giita cic quan thé. Ngoai ra, chung toi cling khong
ghi nhén c6 sy twong quan cta da hinh rs2149356 véi cac yéu to trén 1am sang

va can lam sang cua bénh.
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3.2.7. Twong quan giita da hinh gen SLC17A1 voi bénh gut

Két qua so sanh véi dit liu 1000 hé gen thé giéi (1000 Genomes
Project) cho thdy tan sb phan bo allele G cta da hinh rs1165196 cua quan thé
trong nghién ctru ctia ching t6i tuong déng voi tan s6 phan bd cua cac nudc
Chau A, thap hon so v&i cac Chau Au, My va ciing nhu 1a cta thé gidi (Hinh
3.38).
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Hinh 3.38. Tan s6 allele G cia rs1165196 so sanh véi cdc qudc gia trén thé
gioi
NC: Tan sé allele G trong nghién citu ciia chiing t6i

Trong nghién ctru ciia chiing tdi, cac két qua théng ké cé thé thay allele

A xuit hién pho bién véi tan s6 12 0,761. Sy phan b kiéu gen da hinh nay ¢
nhom bénh, chiing va trén toan b quén thé nghién ctru déu tuan theo dinh luat
can bang Hardy-Weinberg. Tuy nhién, tan s6 kiéu gen va allele ctia rs1165196
trong miu nghién ciru ngudi Viét mic bénh gut khong co khac biét véi nhom
d6i chung. Két qua nay twong ty voi ghi nhan cua cac tic gia khac vé
1s1165196 trén nguoi Han va ngudi goc Nam tai Pao & New Zealand [101].
Tuy nhién & quan thé ngudi Nhat Ban, nguoi da tring & New Zealand va nguoi
Tay Ban Nha lai tim thdy méi lién quan chit ché giira da hinh rs1165196 va
nguy co mac bénh git. Nhu vay, mdi tuong quan giita rs1165196 véi nguy co
méc gut cling co6 khac bi¢t & cac nhom quﬁn thé thudc cac dan toc khac nhau.
Ngoai ra, chung t6i cling xac dinh dugc SLC17A41 rs1165196 khong lién quan

dén cac yéu to 1am sang khac ¢ quan thé nguoi Viét Nam trong nghién ctru.
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3.2.8. Méi lién quan ciia cdc chi sé cdn lam sang véi bénh giit

Két qua vé mdi twong quan gifta cac chi sé acid uric, BUN, creatinin
méu va cac chi sb chuyén héa co thé khac (HDL-c, LDL-c, triglyceride,
glucose, AST, ALT) véi bénh gut gidng voi cac nghién ciru cat ngang & cong
ddng. Cu thé, d6i voi CRP, mdi don vi CRP ting thém nguy co bénh gut 4%
(OR=1,04; 95%CI: 1,00 - 1,07; p=0,030), twong déng v6i cac nghién cuu trén
thé gidi nhu & Han Qudc [140], dic biét trén nhom bénh nhan cao tudi, khi c¢6
ndéng d6 CRP cao thi phan img viém gut cang ning. Thuc chat theo mot bao
cdo moi day trén tap chi Nature [141], bénh git cling da dugc xac dinh 1a mot
tinh trang viém vo khuan do tinh thé urat tai khép bi cac yéu td viém CRP
nhan dang va gan chit giy nén chudi phan tmg viém tai chd. Vi vy sém phat
hién su ting cao ctia CRP c6 thé 1a mot yéu té gitip ich 16n cho chan doan va
diéu tri bénh gut.

Hai yéu té LDL-c va triglyceride tang cao ciing lam tiang nguy co bénh
gut, trong mo hinh don bién, chiing t6i ghi nhan mdi don vi LDL-c va
triglyceride tang cao lam tang OR lan luot 1a 1,005 (95%CI: 1,000 - 1,009;
p=0,040) va 1,003 (95%CIL: 1,001 - 1,004; p<0,001). Két qua nay théng nhét
v6i cac bao cdo tir nghién curu sy tuong quan gitra LDL-c véi acid uric ¢ cOng
d6ng nguoi Bangladesh [23] va ca nguoi Au My. Két qua twong quan duong
giita triglyceride va ting bénh git cling duoc tim thay theo nghién ciru cua
Peng [142], ciing nhu theo mot sd nghién ciru tir quan thé ngudi Trung Qudc

nhu cua tac gid [139] trong nghién ctru doan hé & ngudi dan thanh thi.
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KET LUAN

Trén co so nghién ctru bénh - ching bao gdm 170 mau bénh va 351
mau chimg bang k¥ thuat PCR, RFLP va gidi trinh ty Sanger da rit ra duoc
cac két luan sau:

1. Nghién curu da xac dinh dugc tan s6 cac allele va kiéu gen cua 9 da hinh
trén 6 gen ABCG2, SLC22412, SLC249, TNFa, TLR4 va SLC17A1 & bénh
nhan gut so voi ddi chimg, cac két qua thu dugc nhu sau:

+ Trén gen ABCG2, ghi nhan da hinh rs72552713 ¢6 tan s allele G/A 1an lugt
1a 0,98/0,02 va ty 1¢ kiéu gen GG/GA tuong ung 1a 0,98/0,02; da hinh
1512505410 c6 tan sb allele T/G lan luot 1a 0,612/0,388 va ty 1& kicéu gen
TT/TG/GG tuong ung 1a 0,38/0,46/0,16.

+ Trén gen SLC22412, ghi nhan da hinh rs11231825 c6 tan s6 allele T/C lan
luot 14 0,733/0,267 va ty 1¢ kiéu gen TT/TC/CC tuong tng 1a 0,54/0,38/0,08;
da hinh 157932775 ¢6 tan s6 allele C/T 1an luot 13 0,536/0,464 va ty 18 kiéu
gen CC/CT/TT tuong g la 0,32/0,42/0,26.

+ Trén gen SLC2A49, ghi nhan da hinh rs12510549 c6 tan s6 allele T/C lan lugt
0,852/0,148 va ty 1¢ kiéu gen TT/TC/CC twong g 13 0,73/0,25/0,02; da hinh
1516890979 co tan sb allele C/T lan luot 1a 0,985/0,015 va ty 1é kicéu gen
CC/CT tuong ung la 0,97/0,03.

+ Pa hinh 151800629 trén gen TNFa c6 tan sé allele G/A lan luot 1a
0,827/0,173 va ty 1¢ kiéu gen GG/GA/AA tuong ung 14 0,68/0,29/0,03.

+Da hinh rs2149356 trén gen TLR4 c6 tan s6 allele T/G lan luot 14 0,336/0,664
va ty 1¢ kiéu gen GG/TG/TT tuong tmg 1a 0,44/0,45/0,11.

+ Pa hinh 151165196 trén gen SLCI17A41 c6 tan sb allele allele A/G lan luot 14
0,761/0,239 va ty 1¢ kiéu gen AA/AG/GG tuong ung 14 0,57/0,39/0,04.

2. Nghién ctru di xac dinh duoc méi lién quan giita da hinh gen véi nguy co
mac bénh gut.

+ Pa hinh gen ABCG2 1572552713 ¢6 mdi lién quan khd manh vé&i bénh gut.
Cu thé, nguoi c6 kiéu gen GA c6 nguy co mac phai bénh git gap gan 19 lan

so vOi nguoi mang kiéu gen GG.
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+ Pa hinh gen SLC22412 rs11231825 c6 mbi lién quan véi bénh git, 1am ting
tuong dbi cao nguy co bénh gut, cy thé ngudi mang kiéu gen CT va TT ¢6
nguy co mic bénh git cao hon kiéu gen CC lan lugt 1a 3,119 1an (95%CI:
1,122 - 8,669; p=0,029) va 3,195 1an (95%CI: 1,439 - 10,654; p=0,008).
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KIEN NGHI

Nghién ctu da xéc dinh hai da hinh trén gen ABCG2 rs72552713 va
SLC22A412 rs11231825 c6 lién quan dén bénh git trén nhém bénh nhan git va
ngudi khoe manh dugc str dung 1am nhém ddi ching thu thap tai Thanh phd
Ho6 Chi Minh. Nham c6 thém dir kién gitp danh gia anh huong cia hai da hinh
nay ddi véi bénh gt trén quan thé ngudi Viét néi chung, can tién hanh thuc
hién thém cac nghién ctru m& rong tai cac dia phuong khic véi ¢ mau 16n
hon. Viéc tiép tuc thuc hién cac nghién ciru mé rong sé gitip c6 thém thong tin
vé cic gen va bénh gut & ngudi Viét Nam, tir d6 mé rong thém cac phuong

phép phong ngura hiéu qua.
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PHU LUC I
DANH SACH MAU NGHIEN CcUU
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PHU LUC II
PIEU KIEN PHAN UNG NHAN GEN CHUA PA
HINH
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Bang 2A. Trinh ty cac cip mdi sir dung cho phan tmg PCR

GEN SNP Primer Trinhtu ch(hl;;)u e
572552713 1572552713-F TGGATTCAAAGTAGCCATGAGA 300
ABCG 1572552713-R ATCAGCCAAAGCACTTACCC
512505410 15125054 10-F CCCTTGGCACCTTAAATGAA 300
rs12505410-R ATAGGTGGCTGGCCCTATTT
rs11231825 rs11231825-F CCCTAGAGGTCACCAGACCA ~170
LI rs11231825-R ACTGGGCCATGGGCTTCTGATC
57932775 157932775- F GCCTGAAAGTCAGGGACAAG 300
1s7932775-R ACCACACAAGAGGGAGATGC
N 51800629 rs1800629-F GGCAATAGGTTTTGAGGGCCAT 150
rs1800629-R GGGACACACAAGCATCAAG
1512510549 rs12510549-F ACTCGCAAGGCTGAAACAGTCA 350
SLCIA9 rs12510549-R CAGCAGTAGCACAGTCCATA
516890979 r516890979-F 5 TGAGCAAATCATGGCATCTC-3’ 259
rs16890979-R 5’-ACCTCCTCTACCTCTTGGTTAA-3’
LR 0149356 1s2149356-F ATCTGTGACACTTATGTGTAATTAT 150
1s2149356-R CCTTGGATCAAGTTTAGCCATT
el | 151165196 rs1165196-F CCATATTGGCATCTCCCAGA 450
rs1165196-R ATGTGTGCTGTTGCTGGAGT
Bang 2B. Thanh phan va chu trinh nhiét ciia cac phan tmg PCR
Thanh phin (ul)
SNP DNA | Taq | Buffer | dNTP | Primer F/R | . Chu trinh nhiét
10ng/pl | 5U/u | 10X | 2,5mM 10 pmol 2
95°C/5 phut, 95°C/30 gidy, 55°C/30 giay,
172552713 2 0.1 2 ! 04 M1 900015413y, 72°C/5 phiit (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 59°C/30 giay,
1512303410 2 0.1 2 ! 0.4 1B 9000020 giy, 72°C/5 phitt (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 62°C/30 gidy,
rs11231825 2 0.1 2 ! 0.2 145 19200/ 154i3y, 72°C/5 phiit (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 60°C/30 giay,
157932775 2 0.1 2 ! 0.3 143 19200120 gisy, 72°C/5 phit (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 60°C/30 gidy,
1512510549 2 0.1 2 ! 0.3 M1 9200120 gisy, 72°C/5 phit (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 60°C/30 gidy,
1516890979 2 0.1 2 ! 0.3 1119200120 gisy, 72°C/5 phit (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 60°C/30 gidy,
151800629 2 0.1 2 ! 0.3 14317 9200/10 gigy, 72°C/5 phit (40 chu ki)
95°C/5 phut, 95°C/30 gidy, 58°C/30 giay,
152149356 2 0.1 2 ! 0.15 1461 "9200/10 gigy, 72°C/5 phit (40 chu ki)
1165196 95°C/5 phut, 95°C/30 giay, 58°C/30 giay,
4 0.1 2 ! 0.3 12,3 179200130 gigy, 72°C/5 phit (40 chu ki)
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PHU LUC III
KET QUA TACH CHIET DNA TONG SO
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373 34 375 376 377 278

421 422 423 424 425 426 427 428 429 431 432 423

(N, ‘-V . i w

506 507 508 509 510 511 513 SK4 515 516 517 518 519 520
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Hinh 3. Pién di d6 san pham DNA tbng s6 cta cac d6i tugng trong nghién ctru
1-351: Méu ddi chimg HG-C-001 dén HG-C-351
352-521: Mau bénh HG-P-001 dén HG-P-170
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PHU LUC IV
KET QUA PCR, CAT ENZYME, GIAI TRINH TU GEN
CUA PA HINH ABCG?2 rs72552713
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1.  Két qua PCR khuéch dai ving trinh ty dich chira SNP ABCG2 rs72552713
<+— 293 bp

24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

— e m G c— — - o— B e - — —

49 50 51 52 53 54 55 656 57 58 659 60 61 62 63 64 65 66 67 68 69

70 71 72 73 74 75 76 78 80 81 82 83 B85 86 87 B89 950 91 92 893
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114 116 117 118 110 120 121 122 123 124 126 126 127 128 120 130 131 132 133 134 135 136 137

138 140 141 142 143 1449 145 146 147 148 145 150 151 152 153 154 155 156 157 158 159 160 161

163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 17% 180 181 182 183 =~
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188 189 150 151 152 153 154 155 156 157 1S58 189 200 201 202 203 204 205 206 207 208

300 301 302 203
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342 343 3494 345 346 347 348 349 350 351

328 32% 330 331 33z 333 334 335 336 2337 338 339 340 3q1

353 355 356 357 358 359 360 261 362 363 1264 365 36€E 367 368 369 370 371

287 388 386 350 391 302 303 IN 295 396

. e e e e e .

277 378 376 280 381 382 383 384 385 386

414 415 416 417 418 419 420 421 422

411 412 413

+ 4900 402 402 404 405 406 407 408 405 410

443 444 446 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 464 465 466 467 468 469

+
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508 510 511 512
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Hinh 4A. Dién di san pham PCR khuéch dai ving trinh ty dich da hinh ABCG2
1s72552713
M: Marker 100bp; +: Ddi chimg duong; -: Ddi chimg 4m
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

Xac dinh kiéu gen ABCG2 rs72552713 bang phuong phap cit enzyme gidi

2.

han
300 17 18 18 20 21 22
200 4 < 223bp
100> < 70bp

45 46 47 48 49 50 51 52 53 54 B5 66 67 58 59 60 61

uc 44
-

e o — — — -— —— . -

- —— — =
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S~

ucC 157 158 159 160 161 162 163 164 165 166 1167 168 169 170 171 172 173 174 7S 176 V77178

UC 180 181 182 183 184 185 186 187 188 180 180 191 182 183 187 188 180 200 201 201

203 204 205 206 207 208 209 210 211 212 216 217 218

240 241 242 243 244 245 246 247 248 248

254 255 256

261 262 263 264 265 266, 267 268 269 270 271 272 277 278 279

284 285 286 287 288 201 292 293 204 205 206 297 299 300 301 302 30:

304 305 306 307 308 309 310 311

314 315 316 317 318 319 320 322 323 324 325 326

327 328 329 330 331 333 334 335

339 340 341 342 343 344 345 347 348 349 350 351

352 353 354 355 356 357 358 361 362 363 364 365 366 367 369 370 371 372 373




143

374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 380 391 392 393 394

385 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417

UC 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440

441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463

UC 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486

UC 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 S04 S05 506 S07 S08 509
C—

511 512 513 514 515 516

Hinh 4B. Dién di san pham cit enzyme Rsal cua cac mau
M: Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

3. Két qua x4c dinh kiéu gen ABCG2 rs72552713 bang phuong phap giai trinh

tu
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AATACTTACT 1

P ACTA CIKAT A CT-TA€C 1 l(lxl.\((.\(

lcc lca

—

Hinh 4C. Trinh tu nucleotide 2 miu dai dién c¢6 kiéu gen GA va GG cua da hinh

HG-C-001

HG-C-002
HG-C-003
HG-C-004
HG-C-005
HG-C-006
HG-C-007
HG-C-008
HG-C-009
HG-C-010
HG-C-011
HG-C-012
HG-C-013
HG-C-014
HG-C-015
HG-C-280
HG-C-281
HG-C-282
HG-C-283
HG-C-284
HG-C-285
HG-C-286
HG-C-287
HG-C-288

ABCG2 1572552713

‘ rs72552713

AATGCRARARCCCACTAATACTTACTTGTACCACGTRAACCTGRAATTACATTG
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¢rs725527 13

HG-P-001 RAATGCRRACCCACTAATACTTACTTGTACCACGTAACCTGAATTACATTG
HG-P-002 |cccceeecccecccsscscscssssssssssssssssssssssssssssssssss
HG-P-003 |ccccccccccccccscscscssssscssscssssssssssssssssssssssssss
HG-P-004 |- - cecceececcececcsnesscscsscssssssssscsssssssssssscsssnsss
HG-P—-005 |cccceeeeeeeeeceeceecsscscsssssssssssssssssssssssssnssse
HG-P-006 |ccccceeccccccscscscscssssssssssssssssssssssssssssssscsss
HG-P—-007 |ccccccccccccccsscsssssscssscssssssssssssssssssssssssss
HG-P-008 |ccccecceececcececcnesscscsscssssssssssssssssssssscsssssase
HG-P-009 |c e v e eeeeeeeneennencnnnnns e
HG-P-010 |+ ecceeeeeeecccnncncnnnsns B
HG-P—-011 |+ cc e eeeeeeenennnnnnnnnsns Xeesscccascccaannancnnnanns
HG-P-012 |ccccecceececcecscccsscssscscsscssssssscsssssssssssscssssssssse
HG-P-013 |cccceeeeeeececcccsnesssscssssssssssssssssssssssscssssss
HG-P-014 |ccccceecccecccsscscscssssssssssssssssssssssssssssssscsss
HG-P—-015 |ccccccccccccccsscssssscssscssssssssssssssssssssssssss
HG-P—-10]1 |ccccecceececceccccsoasscscsscsssssssssssssssssscsssscsssnsss
HG-P—102 |cccceeeeeceececcccssessssssssssssssssssssssssssscsssnsss
HG-P—-103 |ccceceeeccccccsscscscssssssssssssssssssssssssssssssssss
HG-P—-104 |ccccccccccccccsscsssssscssscssssssssssssssssssssssssss
HG-P-105 |cccceceececceccecsocssscscsscsscscssscscsscsssssssssssscsssssse
HG-P—106 |+« cecceeeeececccccesscscssssssssssssssssssssssscsssnssse
HG-P—107 |sccceeccccecccsscscscssssssssssssssssssssssssssssssssss
HG-P—-108 |ccccccccccccccsscssssssscsscssscsssssssssssssssssssssss
HG-P-=109 |+ et e eeeeeeeneennnncnnnsns N
HG-P—110 |ccceeeeeeeenecnncncnnnnns e

Hinh 4D. Trinh tu nucleotide c6 chira da hinh ABCG2 rs72552713

cua 50 mau doi ching va mau bénh
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PHU LUCV
KET QUA PCR, CAT ENZYME, GIAI TRINH TU
GEN CUA DA HINH ABCG?2 rs12505410

1. Két qua PCR khuéch dai ving trinh ty dich chira ABCG2 rs12505410
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Hinh 5A. Bién di dd san phém PCR khuéch dai vung trinh ty dich chura da hinh ABCG?2
1512505410 trén cac mau nghién ciru
M: Marker 100bp; +: Di chimg duong; -: Dbi chimg 4m
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

2. Xac dinh kiéu gen ABCG2 rs12505410 bang phuong phap cit enzyme gidi

han
< 1000 bp
308 bp <500 bp
219 bp
89 bp < 100 bp

17 18 2021 2 23 24 25 BEPCR 26 27 28 20 30 AN L
. - - - p— - - e
Uncut

108 10 M

140 141 142 143 14 145 146 147 148 149 150 151 152 153 154

52 78 83 85 87 89 171 172 173 174

;155 156 157 156 159 160 161 162 163 164
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00 301 302 303 304

334 335 336 337 338 339 340 341 342 343 344

- 196 388 398 400 401 402 403 404 4DS 4068 407
392 303 304 39S

424 425 428 UC 428 420 432 433 434 435-436 437 438 439 440 44
-—

C 445 446 447 448 440 450 451 452 453 454 455 450 457 4585 450 480 46

3.

tu
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— — T —— —
-

Hinh 5B. Pién di 6 san pham PCR sau khi dugc xtr 1y v6i enzyme Nil
M:Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-170: HG-P-001 dén HG-P-170; 171-521: HG-C-001 dén HG-C-351

Két qua xac dinh kiéu gen ABCG2 rs12505410 bang phuong phép giai trinh
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lTT

| cc

GGAAGATGCATTAI|IC

CTTTGGAAGCGAGGCATTA

TG

~CTTT GG A AG

A

GCATTA

______z h

Hinh 5C. Trinh tu nucleotide 3 mau dai dién c6 kiéu gen TT, GG va TG cua da hinh

HG-P-031
HG-P-032
HG-P-033
HG-P-034
HG-P-035
HG-P-036
HG-P-037
HG-P-038
HG-P-039
HG-P-040
HG-P-060
HG-P-061
HG-P-062
HG-P-063
HG-P-064
HG-P-065
HG-P-066
HG-P-067
HG-P-068
HG-P-069
HG-P-070
HG-P-071
HG-P-072
HG-P-073
HG-P-074

rs12505410

‘ rs12505410

TTTTCCAAATACAACCTTTGGAAGAGGCATTATACAGAGGCCAAGTTTGAA




HG-C-002
HG-C-003
HG-C-004
HG-C-005
HG-C-006
HG-C-007
HG-C-008
HG-C-009
HG-C-010
HG-C-011
HG-C-012
HG-C-013
HG-C-014
HG-C-015
HG-C-016
HG-C-017
HG-C-018
HG-C-019
HG-C-020
HG-C-021
HG-C-022
HG-C-023
HG-C-024
HG-C-025

151
‘ rs12505410
TTTTCCAAATACAACCTTTGGAAGAGGCATTATACAGAGGCCAAGTTTGAA

Hinh 5D. Trinh tu nucleotide c6 chira da hinh ABCG2 rs12505410

cua 50 mau doi chiimng va mau bénh
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PHU LUC VI
KET QUA PCR, CAT ENZYME, GIAI TRINH TU
GEN CUA DA HINH SLC22A412 rs11231825

1. Két qua PCR khuéch dai vung trinh tu dich chtta SLC22412 rs11231825
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131 132 133 134 135 136 137 138 129 140 141 142 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158

17€ 177 178 179 180 181 182 183 184 185 ~—

—_— . -

189 190 191 192 192 194 105 196 197 158 190 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214

215 216 217 218 219 220 221 222 223 232 233 234 235 226 237 238 239 200 201

- e e B R R R e e B R R R R e R e -

243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267

CEE R R R R i L S —

B S B R s R e R

278 279 280 281 282 283 284 285 206 287 288 289 290 291 292 293 294 295

303 304 305 306 207 208 2309 210 312 313 314 ns 31€ 217 218
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+ 320 321 322 323 324 325 326 327 328 329 330 321 232 332 34

337 338 339 340 341 342

343 344 245 346 347 348 350 351

381 382 383 364

- & ..

405 406 407 408 411 412 415 416 417 418 419 420

438 430 440 441 442 443 445 446 447 48
W e h e e S W e R e 5 -

463 464 465 466 467 468 465 470 471 472

518

Hinh 6A. Pién di d san pham PCR khuéch dai ving trinh tu dich chira SLC22412
rs11231825
M: Marker 100bp; +: Ddi ching duong; -: Ddi chimg 4m
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

2. Xac dinh kiéu gen SLC22412 rs11231825 bang phuong phap cat enzyme gidi
M UC
300 °

200

ve 29 40 41 42 42 44 45 46 47 a8 49 S0

k. Bkt L L
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108 109 110 111

129 120 a1 1322 133 134 1385 126

168 169 170

179 180 181 1 186 190 19)

298 299 300 301 302 303 304 305 306 307 3 109

319 320 321 322 328 329 330

338 339 340 3 348 349 350 351

358 359 36

uc 374 375 376 3717 37 J £ 384 385 386 387 388 389 390

— T SRR e e e —




156

UC 396 397 398 399 400

401 402 403 404 405 406 407

408 409 410 411 412 413

--—:-—-—:-—-:

e W e o —

416

UC 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432

-
T — — — ——

- ——— R e - S e

440 441 442 443 444 447 448

—_ P . - ——

458 459 460 461 462 3 464

- = e -

465 466 467 468 469 470 471 472 473

474 475 476 477 478 479
g el T L R e — —

- s .
480 481 482 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500

516 517 518 519 382

Hinh 6B. Pién di 6 san pham PCR sau khi dugc xtr 1y v6i enzyme Bell
M: Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

3. Kétquaxac dinh kiéu gen SLC22412 rs11231825 bang phuong phéap giai trinh
tw
‘TT ‘ CcC
GG A CTCTCAT GG CITCT G

T GT'GGACTCTCACG CITCT
: 1
1
1

‘TC

GTGCGACTCTCAXYXG CTC TG
Hinh 6C. Trinh tu nucleotide 3 miu dai dién c6 kiéu gen TT, CC va TC cua da hinh
SLC22A412 rs11231825
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; rs11231825 (T>C)

HG-C-001 AGTGGAACCTCGTGTGTGACTCTCATGCTCTGAAGCCCATGGCCCAGTCC

HG-C-002 . ...t e e e e e e e e e e e e e
HG-C-003 ... ... .. ... ... Y. e
HG-C-004 ... ... . ... ... Y. .
HG-C-005 .. ..... ... .. .. .. . .. Y. e
HG-C-006 ... .. it it i e et e e e e e e e e e e e
HG-C-007 ... ... . it C e
HG-C-008 .. ... ... ... ... C e
HG-C-0009 . .t e e e e e e e e e e e e
HG-C-010 .. ...ttt e e e e e e e e e e e e e e e e e e
HG-C-011 ... ... . ... ittt Y. e
HG-C-012 ... ... .. ... ... Y. e
HG-C-013 ... ... . ... iiiiiii. C e e
HG-C-014 . . . .t e e e e e e e e e e e e e e e
HG-C-015 .. ..... ... .. .. ... Y. .
HG-C-016 .. ..... ... ... iiinnnn. Y. e
2 (e e 0
HG-C-018 .. ... ... ... ... Y. e
HG-C-0109 . ...t e e e e e e e e e e e e e
HG-C-020 ... ... .. ... ... Y. e
HG-C-021 ... ... . .. iiiii C e
HG-C-022 . .. ..t e e e e e e e e e e e e e e e e
HG-C-023 ... ... . . .. it Y. e
HG-C—-024 . .. . e e e e e e e e e e e e
HG-C-025 ... ... .. ... ... Y. e

‘ r<11231R28

HG-P-001 AGTGGAACCTCGTGTGTGACTCTCATGCTCTGAAGCCCATGGCCCAGTCC

HG-P-002 . . e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-003 ... ... ...t D
HG-P-004 ... ... ... it iiieee D
HG-P-005 . . e e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-006 ... ... ... .. ... Co e e e e
HG—P-007 ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-008 ... ... .. ..ttt D
HG-P-009 .. ... ... ... D
HG—P-010 ... et e e e e e e e e e e e e e e e e e e e e e e
HG-P-011l ... ... ...ttt D
HG-P-012 ... ... . ... e C o e e e e
HG-P-013 ... ... ...ttt D
HG-P-013 ... ... .. . i D
HG—P-014 . .. e e e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-015 ... ... . ... D
HG-P-016 ... ... ... ..., D
HG-P-017 ... ... i D
HG—P-0L8 . ...t e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-010 . . e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-020 ... ... . . it D
HG-P-021 . ...t e e e e e e e e e e e e G..........
HG-P-022 ... ... .. it D
HG-P—023 . . e e e e e e e e e e e e e e e e e e e e e e e e
HG-P-024 ... ... . .. it D
HG-P-025 ... ... . ... ... iea.. D

Hinh 6D. Trinh ty nucleotide ¢ chira da hinh rs11231825 cua 50 mau dbi chimg va mau
bénh
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PHU LUC VII
KET QUA PCR, CAT ENZYME, GIAI TRINH TU
GEN CUA DA HINH SLC22A412 rs7932775

1. Két qua PCR khuéch dai viing trinh tu dich chira SNP SLC22412 157932775



1

7 s8 -1 100 101 102 104 105 106 107 108 109

8s S0 5 sz 93 o4 s SE

—— e e e e m e e @™ ST e - e e e e e e . e = gy € -

113 114 115 116 117 118 11§ 120 121 122 133 124 135 1236 127 128 1235 130 131 133 134 135
-— - -

110 111 112
S R R . s

i B I ——————

157 1ss8

+ 284 285 286 287 288 289 290 291 282 293 294 295 297 298 20% 300 301 302 3203 304 3205 306

308 309 210 311 312 313 314 315 316 317 318 31% 320
- - - - -—

337 338 339 341 2342 343 344 245 246 348 345 350 3’1
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353

254 355 35€ 357 358 359 360 261 IE2 263 36t I65 366 267 268 62 370 371 372 373 34 375 36 INMT

. s m ® e e G GER SRR SRR SR R - e - . e B - - - »

378 375 380 381 382 383 384 385 38E 387 388 389 350 381 382 353 35¢ 39€ 297 358 395 400 401 402

403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 410 420 422 423 424 425 426 427 420

430 431 432 433 434 435 436 437 430 439 440 $41 442 443 444 445 446 447 448 449 450 451 452 4s3

+ 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 473 474 475 476 477 478 A9

+ 451 482 463 454 465 466 457 A0E 469 490 491 492 493 494 495 496 497 496 99 500 S01 502 S03

4+ S04 S0S 506 507 SO8 509 510 S11 512 S13 514 SIS 516 517519 520 s

Hinh 7A. Pién di san phdm PCR khuéch dai ving trinh ty dich SLC22412 157932775
M: Marker 1kb; +: D6i chimg dwong; -: Dbi chimg am
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-150;
2. Xac dinh kiéu gen SLC22412 157932775 bang phuong phap cit enzyme gidi

han

15 16 17 18

<4500 bp

<100 bp

S5 100 101 102 103 104 105 10€ 107 108 10 110 111 1312 113 114 115 11€ 117 ype

118 115 120 121 122 123 124 125 126 127 128 129

130 131 132 133 134 135 136 137 138 1395 140 141 142 y¢
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143 144 145 146 147 148 145 150 151 152 153 154 155 156 157 158 155 160 161 162 163 164 165 166 167 yg

168 165 170¢ 171 172 173 174 175 17€ 177

180 151 192 we

185

213 214 215 pe

2494 245 246 247 248 24°

2591 202 2053 254 285 256

302 2303 304 2305 306 307 308 UC

vCc 305 310 311 312 313 2314 315 316 317 318 310 320 2321 322 3z5 32€ 327 328 325 330 331 UC

352853 8548 355 356 357 358 359 360 361 362363 364 365 366367 368 3653703 73374 375376377
‘_ -
-

33 434435436 437 438439 440 441442 443444 446 ve

481 482 483 484 485 486 487 488 489 490 491 4952 493 494 495 4596 uc

00 501 502 503 504 505 508
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Hinh 7B. Pién di 6 san pham PCR sau khi dugc xir 1y voi enzyme Ecol301
M: Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

3. Két qua xac dinh kiéu gen SLC22412 rs7932775 bang phuong phép giai trinh
ty TT CC

| }

GCG CCTAGUCTT G GGC GCG CC TAGLCCCT G GC

; TC
GCGCCTAGCCYTGGCC

Hinh 7C. Trinh tu nucleotide 3 mau dai dién c6 kiéu gen TT, CC va TC cta SLC22A412
rs7932775



HG-C-001
HG-C-002
HG-C-003
HG-C-004
HG-C-005
HG-C-006
HG-C~-007
HG-C-008
HG-C-009
HG-C-010
HG-C-011
HG-C-012
HG-C-013
HG-C-014
HG-C-015
HG-C-016
HG-C-017
HG-C-018
HG-C-019
HG-C-020
HG-C-021
HG-C-022
HG-C-023
HG-C-024
HG-C-025

HG-P-101
HG-P-102
HG-P-103
HG-P-104
HG-P-105
HG-P-106
HG-P-107
HG-P-108
HG-P-109
HG-P-110
HG-P-111
HG-P-112
HG-P-113
HG-P-114
HG-P-115
HG-P-116
HG-P-117
HG-P-118
HG-P-119
HG-P-120
HG-P-121
HG-P-122
HG-P-123
HG-P-124
HG-P-125

163

‘ rs7932775
AGAAATGGGGGCTCTGCGCTCAGCCTTGGCCGTGCTGGGGCTGGGCGGGG

..................................................

Hinh 7D. Trinh ty nucleotide c¢6 chira da hinh SLC22A412 rs7932775

cua 50 mau doi chiing va mau bénh
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PHU LUC VIII
KET QUA PCR, CAT ENZYME, GIAI TRINH TU
GEN CUA DA HINH SLC249 rs12510549

1. Két qua PCR khuéch dai ving trinh tu dich chira SNP SLC249 rs12510549
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l 1 QISR 2R 3014 15 816 17 18 19 20
—

m—

-

B A —— <« ~35

.'21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
:-..------------....—-—-“
- p p

-

+ 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

+ 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
+ 81 8 83 84 85 86 87 88 89 90 91 92 93 94 95 9% 97

+ 101102103 104 105106 107108 109110 111112 113114 115116117 118119120

+ 121122123124 125126 127128 129130 131132 133 134135 136137 138 139 140
‘---------------‘----u-

141142 143 144 145 146 147 148149150 151 152 153 154 155 156 157158 159 160

161162 163 164 165 166167 168 169170171 172 173174175176 177 178 179 180

181182 183 184 185 186187 188 189 190191 192 193 194 195 196 197198 199 200

201 202 203 204 205 206 207 208 209 210 211212 213214 215216217 218 219 220




166

221222 223 224 225226 227 228 229230 231232 233 234235 236237 238239 240

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260

261262 263 264 265 266267 268 269 270271 272 273274275276 277 278 279 280

281282 283 284 285 286287 288 289 290291 292 293 294 295 296 297 298 299 300
s WS s Gl e Gm G Gl el e e e W - e S o

+ 301302 303 304305 306307308 309 310 311312313314 315316 317 318319320

“+ 321 322323324325326 327328 329330 331332 333 334 335 336337338 339340

+ 341 342343 344 345 346 347 348 349 350 351 352 353 -

354 355 356 357 358 359 360 361 362 363 364 365366 367 368 369370371372 373

374 375376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393

+ 394395396 397 398 399400 401402 403 404 405406 407 408 409410411412413
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+ 414415416417 418419 420421 422423 424 425 426 427428 429430 431432 433
e et Tl L T T T Ty R

+ 434435436437 438 439440 441442 443 444 445 446 447 448 449450451452 453

R

+ 454455456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471472473

+ 474475476477 478 479480481482 483 484 485 486 487 488 489 490 491 492 493

+ 494 495 496 497 498 499 500501 502 503 504 505 506 5607 508 509 510 511 512513

+ 514 515516 517518 519520 521 -

Hinh 8A. Dién di san pham PCR khuéch dai ving trinh tu dich SLC249 1512510549
M: Marker 1kb; +: Déi ching dwong; -: Di chirng 4m
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-150;

2. Xac dinh kiéu gen SLC249 rs12510549 bang phuwong phap cit enzyme gidi
han

9 10 1159251 3504 S 5 8T6 718519 20




168

21 22 23 24 2526827828109 30 31 32 33348358368 37 38 39 /40

—

UC 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

A A s P S s S e R o P T e e N e

UC 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

UC 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99100

W S S — — W ——— U —— W —— W ———_— ——
-— - -

- . . . . —

101 102 103 104 105106 107 108 109110 111112 113114 115116117 118 119120

- - — - - — - -

121 122 123124 125126 127 128 129130 131132 133 134135 136137 138 139 140

O S e R e e e e WS - - —

141 142 143 144 145 146 147 148 149150 151 152 153 154 155 156 157 158 159 160

b I e —— ]

161162 163 164165 166 167 168 169 170171 172 173174175176 177 178 179 180

181 182 183 184185 186 187 188 189 190191 192 193 194195 196 197 198 199 200
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UC 201202 203 204 205206 207 208 209 210 211212 213214 215216217 218 219 220

S T T G U S RS e SRR SRR R TR R R D SRR SRR TR s e e

uc 221 222 223 224 225226 227 228 229 230 231 232 233 234 235 236237 238 239 240

om— W e e — C— A A . e D . .

UC 241242 243 244 245 246247 248 249 250251 252 253 254 255 256 257 258 259 260

— - — S G — - — — e w—

UC 261262 263 264 265 266 267 268 269270271 272 273 274 275 276 277 278279 280

A . R R . e . S e e — -

UC 281282283 284285 286 287 288 289 290 291 292 293 294295 296 297 298 299 300

UC 321 322323324 325326 327 328 329330 331332 333 334 335 336337 338 339 340

UC 341 342343 344 345 346 347 348 349 350 351 352 353

B . e e e e — - - - — @

354355 356 357358 359 360 361 362 363 364 365366 367 368369370371372 373




170

374 375 376377 378 379 380 381 382 383 384 385 386 387388 389390 391392393

UC 394 395 396 397 398 399400 401402 403 404 405 406 407 408 409410 411412413

“"—-—~~--c-—~—-—————— S S SRR SRR S e -

UC 414415416 417 418419 420421 422 423 424 425426427 428 429430431432 433

- - p—
- — — - bl I —m—— -—

UC 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471472 473

UC 474475476 477 478479 480481 482 483 484 485 486 487 488 489 490 491492 493

UC 494 495 496 497 498 499 500501 502 503 504 505 506 507 508 509 510511512 513

— . a— A A AR e D TR S R R S e - o — o . g— ——

UC 514 515 516 517 518 519 520 521

A S TR R TR D T e e

Hinh 8B. Pién di 6 san pham PCR sau khi duoc xur 1y voi enzyme HindIIl
M: Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170

Két qua xac dinh kiéu gen SLC249 1512510549 bang phuong phap gidi trinh
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T lcc

TAGTTGCAAGTTTTCCA ACAC TAGTTGCAAGCTTTCCAACAC

1 T1C

TAGTTGCAAGYTTTCCAACTC

Hinh 8C. Trinh tu nucleotide 3 mau dai dién c6 kiéu gen TT, CC va TC ctia SLC249
rs12510549

| rs12510549

HG-C-051 TGAAATATCTCTACTTTTGGGTATAGTTGCAAGTTTTCCAACAATGGGCCTCTGCAGCTT
HG-C=082 i susimeie soneiomines salsip o swiniasise o i Riacaie s ¥ smmanine selegessss se
HG-C-083 ....coaaaacainianasinanessasénionessasasiaaseaseaaiananisessssssa
HG-C=034 .i..coocnanscnisonsiosseisnsassainaeossinsesesssssasesssssesssssssls
HO-C=0383" i iicieens anesicsiaes auas sas o eiaes Yaisaerivea svaiaiaereie svemadleie @i alela
HG-C-036 <ciccoctovvcnvsscssssssssssssnsssssssssssssssosssssesssossssss
HG=C=037 a0 sisineiossaiossesanionssssanioenssassssesiesssdesssensisssssils
HG-C-088 ...ccocncancicinaceaisansasssiniessssssesaseassssssesenassssssaisin
HBG=C=039' <: issioewe ssnmineses ivieees e Yiseossssssossssosescessssssse
HE=C=0060 . .ovimsusosonssssessenems saninine sieueessssssedsssssneeesns e
HG=C=061 ..cccseoresisssssssssssnsassnssssss Yioeoeosoeesssesescsssassnns
HO=C=0062 a0 »ioivinimwin womm oo mess oo/ e ce s me; oiue o8 86w 8o e ee e s sie 0B eig[eees o
HG-C-063 ...ccocvssccscessccsossscsssssssssssnssssssassssssssscssssss
HOC=U0A" .5 sinvmiremmis e snsi o e aniena o s S8 G rriis s sy O ne1s P ARG s S
HG-C-063 . ...couscssscsnssssscsancssnsssscsssscssssasussssssasosisasesss
HG-C-066 .:.:.ccocscscscsnssssncssncsensossssssssssssssassessssscesssas
HO=C=06T" 75 o siniiie, bin bie ok ohmihems w6, o @imais 5o soies s L it ere w008 0 d w6 Seskie anvs @i 8o
HG-C-068 ....c.ccocsvecccccsascssncsssssncssscssasessssssssssssssssssssss
HG-C-069 . iicsscssnsacssssssoesvsssssensssssiasssssssvssssosasssbosnosss
HG-C-D70 :.cccococionccssssososcmossssassniobossasssscsscnasessncnsionss
HG-C-071 cisovncasssnsooanespsncessanssnssiosesasessssioadaesensabsesssse
HG-C-072 c.iccicnsscacinninnsiiassaiessniossssssasasionssisssinsessssosssias
HG-C=073' & svinioianieiisvosisncais oia'spons satuissine ol sveiare e e sissiasiste alaiplaraials #/s oieia
HG-C-078: 4. saisiniene siealsiosdein s it sid s sibinisieln’s sih scbuaa-ele s o sia aisisis oioine Sieie s st
HG-C=078 .iccoscsascsiscsssssiasinaasssnssessessnsssssesssinsssssssssass



172

HG-P-051 TGAAATATCTCTACTTTTGGGTATAGTTGCAAGTTTTCCAACAATGGGCCTCTGCAGCTT
HG-P-0532 ..:cccocsciscesssscsissossssonsasnsisssessssasoscisasasoanssesss
HG-P-033 ..cccocncscscsnssssssocssscnnsenss Cievoescersacscsenesssscsns
HG-P-034 ,..c.cvcescsssccsssscsassnsssnsnsssssssssesssssssssasssasosasses
HG-P-033 ...ccosesscaccscsssssoensccssnsocssassoecsascssssassscsssnsscacssasn
HG-P-056 ...ccocvsscassnnses lais siaie sainlese’s o7h aiains sele 8w s Bieiee b aineiais see o B
HG-P-057 i:ccctoncascscassssnssssssssassse Yiiervasassnsninsssnaasesssos
HG-P-098 .....oeeiuasaneaaas alieVamminre ievmisTee e alE aleiata alee olele aieve o alaiate i el s siais
HG-P=0399 .:i.ccscissccncsasses AR S ol e Bl R RS e Veva e csasenes sses sins
HG-P-=060 .. :uisows aossominios st oS aeE e eTeie csesesesssnse ceessesanas .

HG=P=-061: <:.vcocnscsnorsnse oind e 8 e mieeies Ve wisiere 8.6 88 eiete se e wiee e . sem
HG-P-062 ...ccocosscessnsscsnensasssncesss Civesnscssnsssscscncssanssns
HG-P-063 ...c.cicoccccccncscssosnscscsssssccscssscssasscsssssssscsesssnssnsosssse
HG=P—=064 « o0 v euse0u00000ss9ss88000008ss808s0sss8006s5es0sessssss
HG-P-063 ...ccccocnecncesunesosnonssenssessnsessssssssassssensisessssens
HG-P-066 .::ccoevesscccosssssssansssosssssssnsssssscssssessssossessssssse
HG-P-067 .c¢.ccococscsccssscssanssesssscssssssssscssnssscsensasssssssss
HO=P-068: ... :usommsvees G B e 0 B W RS B e 9 W o RS . niwve
HG-P-069 ....:iiscveiscacsnias cacBamesessssEsbale Bt e uss crasenss cesnsas
HG-P=070 .ccicosessscsconsas siasmemes e msees s s es e 00 ee csesssescsssssss
HG-P-071 c:scsssssiivesssanes sleibieiais oi@mieiolaia sis alsimieie i 8lee @ e(ane srn @ elaiee «alee
HG=P=0T72 sicnsosnssosssnsnecionsbesdniossesesesssessssesisesns cessoes
HG=P=073' §. saeinin®s s vaiommmsia salsgpus siwe s ¢ iinasseelee dyssene sepameees pe
HG-P-074 ...c.ccotecscsccscasssossscsssncosssassascasssssscsscssasnsscasssasn
HG=P=073 i:cicnciosssnsiennsessionasasionsssssnssnssessssssssssasasssssss

Hinh 8D. Trinh tu nucleotide c6 chira da hinh SLC2A49 rs12510549

cua 50 mau doi chiing va mau bénh
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PHU LUC IX
KET QUA PCR, CAT ENZYME, GIAI TRINH TU'
GEN CUA PA HINH SLC2A49 rs16890979
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1. Két qua PCR khuéch dai ving trinh ty dich chira SLC249 1516890979

+ 22 260 25 26 I 28 30 31 32 33 3 I/ 36 7 3B 40 41 42 42 M &5 6 4 0 5

el Nl s T L L L L T T
- -

53 54 S5 56 57 58 59 60 61 62 62 64 65 66 6 68
S S D D GHD GND GEHD GHD G GHS GE SN GED S S GeS Sew

81 82 82 83 84 85 86 87 88 89 9 9 982 93 54 9 - 97 S8 99 100 101 102 103 104 105 106

107 108 109 110 111 112 113 114 115 116 117 118 120 121 122 123 124 125 126 127 128 129 130

131 132 133 134 135 136 137 1328 1239 140 141 142 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158

- - — — — e — RS ——

159 160 161 162 163 164 165 166 167 169 170 171 172 173 174 1 176 177 178 179 180 181 182 183 184 185 ~—

- _— .

189 190 151 192 153 194 195 196 197 198 199 200 201 202 202 204 205 206 207 208 209 210 211 212

- s s e L I -, e R e e e

215 216 217 218 219 220 221 222 223 225 226 232 233 234 235 236 227 28

- e e R . SR R B R R e

243 294 245 246 247 248 249 350 251 252 253 254 355 256 ™ 259 260 261 262 263 264 265 266 2&7

PR I I L e,

271 272 272 275 276 277 278 279 280 281 282 282 284 289 290 201 292 293 294 295

2958 299 3200 301 302 303 2304 305 306 307 308 309 213 314 215 216 317 218
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252 353 354 355 356€ a2ST 358 359 360 361 362 263 364 365 367 368 270 aNn a7z 373 374 378 376 3N 378 379 380 381

383 384 385 386 387 380 385 390 391 392 397 394 395 396 397 388 399 400 401 402 403 404 405 406 407 408 405 410 4911

4132 413 414 415 416 417 418 419 420 431 432 423 434 435 A3€ a3s 429 430 431 432 433 431 435 436 4237 438 43% 10 1

443 44949 445 494€ 4497 948 445 450 451 452 453 4549 455 456 457 4S5HJ450 460 461 462 4637 464 465 466 467 468 469 470

472 473 474 475 476 477 478 475 480 481 483 484 485 45€ 4857 488 Q485 450 451 452 453 454 455 406 497 458 400 500 s01

SO R S S S S R S R S S R S e e B R B R e R R B SR R R S e

+ 502 503 S04 505 SO€ 507 S08 S09 510 511 512 $14 515 516 517 518 519 520 sS21

Hinh 9A. Pién di san pham PCR khuéch dai ving trinh tu dich da hinh rs16890979
M: Marker 100bp; +: Déi chirng duong; -: Pbi chimg 4m
1-351: HG-C-001 dén HG-C-351; 351-521: HG-P-001 dén HG-P-150;

2. Xac dinh kiéu gen SLC249 rs16890979 bang phuong phép cat enzyme gidi
han

M 1 2 3 4 5
300bp

200bp

42 43 44 45 46 47 48 49 50

115 16 17 1s 125 126 127 128 129

135 136 137 138 13% 140 144 145 TI46 147 148




159 160 > 3 164 165 166 167 168 169 170

178 179 180 181 182 183 184 185 186 187 188 189 190

5 196 197 198

280 281 282

286 287 288 289 290 91

340 30y a2 aso asy

407 408

439 440 441 442 443

% 452 453
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Hinh 9B. Dién di d6 san pham PCR sau khi dugc xir 1y véi enzyme Hpal
PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170.
3. Két qua xéc dinh kiéu gen SLC249 rs16890979 bang phuong phép giai trinh ti

1GG 1GA

GGGTAAAGCAGACGTTAACCAAGAGGT||66GTAAAGCAGACRITTAACCAAGAGGT

f‘ r ,ﬁ

ot

Hinh 9C. Trinh tu nucleotide 2 mau dai dién c6 kiéu gen GG va GA cua SLC249
rs16890979
lrs 16890979

ITTGGGTAARAGCAGACGTTAACCARGAGGTAG

o ¥

¥

o8

...............................

o

o !

...............................

o ¥

o

o !

=¥

o8

...............................

o

o !

...............................

o8

o ¥

o8

jos

¥

o
ODQOQQOOO?OOQQOQOQO

o o

...............................

WO UMBWNDFOWD-JdN WL WM -

|
(_J(-J(_.I(_J(-J(_J(‘JOO(J(;JOC!OOCIO(JOO(J
QRO LOOOOQOLOLOOEORAEEE

NP RRERERRRRRROO00000000
’—l

o tilte
G|)O

ot
G')
1 ()
|
-
S8
S8 ]

...............................

HG- L D23  ecccccsceccscscsnsssscsscsssscenssnssss
HG-C-024 ¢ cccccsccccscsccssancssscsssscsascsssss
HG- c QUG e S e R R S il ARG



HG-P-001
HG-P-002
HG-P-003
HG-P-004
HG-P-005
HG-P-006
HG-P-007
HG-P-008
HG-P-009
HG-P-010
HG-P-011
HG-P-012
HG-P-013
HG-P-014
HG-P-015
HG-P-016
HG-P-017
HG-P-018
HG-P-019
HG-P-020
HG-P-021
HG-P-022
HG-P-023
HG-P-024
HG-P-025
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TTGGGTARAGCAGACGTTAACCAAGAGGTAG

...............................
-------------------------------
...............................
...............................
-------------------------------
-------------------------------
...............................
...............................
-------------------------------
-------------------------------
-------------------------------
...............................
...............................
...............................

Hinh 9D. Trinh tu nucleotide c6 chira SLC249 rs16890979

cua 50 mau doi chiing va mau bénh
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PHU LUC X
KET QUA PCR, CAT ENZYME, GIAI TRINH TU
GEN CUA PA HINH TNFa rs1800629

3. Két qua PCR khuéch dai ving trinh ty dich chita TNFea rs1800629

M
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+—~150

€ 38 40 4

109

105 106 107 108

93 54 S5 96 97 SE 99 100 101 103 104

-— e & ™ & w wan -+ @ meem e e TE @b w @am e o gemy &

114 115 118 119 120 121 122 123 124 125 126 128 129 130 131 133 134 135
— — - - w— -n o= -

182 183

+ 283 284 28BS 286 287 288 289 282 293 294 355 296 300 301 302 303 30%¢ 305 306

T e G o o— o — — — O o—
229 aso

308 309 310 311 312 213 314 315 316 317 318 319
. e a— e .

334 235 336 237 33 338 31 345 246 348 349 350 351
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2532 353 354 355 35€ 257 358 359 260 361 362 263 364 365 3EY a0 365 370 aN

avrz 373 374 375 376 3N

383 384 385 386 387 380 385 390 391 392 397 394 395 396 397 388 399 400 401 402 403 404 405 406 407 408 405 410 4911

4132 413 414 415 416 417 418 419 420 431 432 423 434 435 A3€ a3s 429 430 431 432 433 4314 435 436 437 438 43% 120 1

443 44949 4945 446 497 440 445 450 451 452 453 49549 455 456 457 458455 460 461 462 463 464 465 466 467 468 469 470

472 473 474 475 476 477 478 479 4B0 481 453 484 485 45E 487 488 Q485 450 451 452 453 454 455 406 497 498 400 500 S0
S B S SR S S R R R R S R e e e B B R R e R R B R R e e

+ 502 503 S04 505 SO€ 507 S08 S09 510 511 512 $14 515 516 517 518 519 520 sS21

Hinh 10A. DPién di san pham PCR khuéch dai ving trinh ty dich da hinh rs1800629
M: Marker 100bp; +: Déi chirng duong; -: Pbi chimg 4m
1-351: HG-C-001 dén HG-C-351; 351-521: HG-P-001 dén HG-P-150;

4. Xac dinh kiéu gen TNFa rs1800629 bang phuong phap cat enzyme gidi han

M

145 bp
126 bp

UC 46 47 48 459 50 51 52 352 54 55 S6 &7

7 7% 80




139 140 141 142 143 144 145

146 147

148 149

160 161

163

164

P——

165 166 167 168 169 170

72 X713 174 A7S LG B2F X718

181 182 183 184 185 186

189 190 191 192 193 1L95

196

1

97 198 199 200 201

250 251 252

uc 272 2713 214

=
275 276 277 278 279

280 281 282

285 286 287 288 289 290 291

297 298 299 300 301 302

UC 338 339 340

341 342 343 344 345 346 347 348 349 350 351

41

42

292 293 294




413 414 415 432 432

450 451 452

473 474 475 476 477

Hinh 10B. Pién di d6 san pham PCR sau khi duoc xir 1y voi enzyme Neol
M: Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170.

5. Két qua xéac dinh kiéu gen TNFa rs1800629 bang phuong phap giai trinh tu
|GG | AA

AT GGGG ACGG GG T T CllCA T

GG GG ACA (I_w' GG T T C
1
1

;AG

C A TGG GG ACRGGGTT C

Hinh 10C. Trinh ty nucleotide 3 mau dai dién c6 kiéu gen GG, AA va AG ctua TNFa
rs1800629
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rs1800629
HG-C-001 AATAGGTTTTGAGGGGCATGGGGACAGGGTTCAGCCTCCAGGGTCCTACA
HG-C-002 .. ..... ... ... G. i e e e
HG-C-003 . ... ... ... ittt G, e e
HG-C-004 . ... ... ... i G. e e
HG-C-005 ... ... .. . . ... G, e e e
HG-C-006 . ... ... ..ttt G, e e
HG-C-007 .. ...ttt it iieen. G, e e e
HG-C-008 .. ... .. ...ttt G. e e i e
HG-C-000 . .ttt e e e e e e e e e e e e e e e e e e
HG-C-010 ... ... ... ittt G, e e e
HG-C-011l . ...... ... ... R. ...t e e e
HG-C-012 . ... ... ... it G, e e
2 (0 T e 0 e
HG-C-014 ... . ... ittt G, e e e e
HG-C-015 . ... ... . ittt R. ... i
HG-C-016 .. ... .. ... iiiitnnnnn. R. .. e i e
HG-C-017 .. ... ittt R. . it e e e
HG-C-018 .. ... .. ..ttt G. e e e
HG-C-019 . ... ... .. it G. e e e e
HG-C-020 . ... ... ... ittt G e e
HG-C-021 . ... ... .. ittt G, e e
HG-C-022 . ... . . ittt G e e e
HG-C-023 .. ...ttt iieen. G, e e
HG-C-024 . . . . ...ttt G, e i e
HG-C-025 .. .. .. ...ttt G. e e i e

HG-P-002 AATAGGTTTTGAGGGGCATGGGGACGGGGTTCAGCCTCCAGGGTCCTACA
HG-P-003 ...ttt e e e e
HG-P-004 ........ . . . ..o, R. . i
HG-P-005 ........ . . . ... R, i
HG-P-006 .......... ... ..., R, i
HG-P-007 .. e e e e e
HG-P-008 ... e e e e e
HG-P-000 ... e e e e
HG-P-010 ...ttt ettt et e e e e e e
HG-P-011 ... e e e e e e
HG-P-012 ... e e e e e
HG-P-013 ... e e e e e
HG-P-014 ........ . . . ... R, i i
HG-P-015 ........ . . i, R. .
HG-P-016 . ...ttt ettt e e e e e e e
HG-P-017 . e e e e e e e
HG-P-018 ......... .. .. ... R, i
HG-P-019 ........ ... ... R i
HG-P-020 ...ttt e e e e e e e
HG-P-021 ....... . ... A e e e
HG-P-022 ... ... . . . e A e e e
HG-P-023 .. e e e e e e e e e e e e
HG-P-024 ... e e e e e
HG-P-025 ... e e e e e e

Hinh 10D. Trinh tu nucleotide c6 chita TNFa rs1800629

cua 50 mau doi chiing va mau bénh
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PHU LUC XI
KET QUA PCR, CAT ENZYME, GIAI TRINH TU
GEN CUA DA HINH TLR4 rs2149356

1. Két qua PCR khuéch dai ving trinh ty dich chira TLR4 rs2149356
M
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9 10 11 12 13 14 15 16 17 18 19 20 21 22 22 2425 26 27

R T F kN Ll e ge—— —

+ 27 28 20 3 21 22 323 34 35 36 37 28 29 40 41 42 43 44 45

D S SR o N e e e e e e -

+ $2 523 54 S5 56 57 58 59 60 €61 62 62 64 6566 6 68 68 M N

e @ A A e e R s s s SR S -

+ 77 78 7% 80 Bl 82 B3 B4 B85 BE 07 B8 89 90 9% 82 953 ©o4 85 9€ 97 958 59 100
-— e v e G - - e R R R R R B B N R . .

+ 102 102 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122
L e — — e G e G G G G — N | — — L —— T _— o _—

+ 125 126 127 128 120 130 131 132 137 134 135 13€ 137 138 130 140 141 142 142 144 145 146 147
e e e m e e R e SRR SRR GRRE SRR GeR GRND NN SRR WD e . wee L

+ 148 145 150 151 152 153 154 155 156 157 158 158 160 161 162 163 164 166 167 168 165 170 171
- -——-—--—c--—--------'-- -

172 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 182 193 194

— — W W G— W W G- G — o — W W Gm— — — - G— " . -

+ 197 198 195 200 201 202 203 204 205 206 207 208 200 210 211 212 213 214 215 216 217 218 219

L e el e S S Gl Se— e ————— — — O —— — . — "~ &

4+ 221 222 223 224 225 226 227 228 220 230 231 232 233 2234 235 236 237 238 239 240 241 242 243 244
v ——— — —— — T G T G — N —— T — G W— — ——

299 300 301 202 304 205 2306 207 308 209 310

v S v W ST WS ee D CERED SR aeewR - v e f W GRRED IR Tl e ST

+ 212 313 314 215 219 2320 222 223 324 aas 327 3z 229 330 2331 332 3233

- -
d T ew e @ 0 0P &N eEP ST @ @Ep e @TT S @D G @D GRS GEe e

+ 234 335 236 237 338 339 240 341 342 343 344 345 346 348 34% 350 351
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+ 353 354 355 356 357 358 359 260 361 IE2 363 364 365 366 267 368 /2 370 371 372 373 IV4 35S 36 AN

L - e e @R GER SR SRR LS e e e B s B e o -

378 379 380 381 B2 383 384 385 V€ 387 388 380 390 391 39T 393 354 356 397 398 399 400 401 402

404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 410 420 422 423 424 425 426 427 a8

+ 430 431 432 433 438 435 436 437 430 439 440 41 442 443 444 445 446 447 448 449 450 451 452 453 -

+ 454 455 456 457 455 459 460 461 462 463 464 465 466 467 468 469 470 473 474 475 476 477 478 419

+ 451 452 483 401 455 456 457 455 459 490 491 492 493 494 495 496 497 496 499 500 501 sS02 S03

4+ S04 S0S S06 507 SO8 509 510 S11 512 S13 514 SIS 516 517519 520 s

Hinh 11A. Pién di d6 san phém PCR khuéch dai vung trinh ty dich chira 7LR4
rs2149356
M: Marker 100bp; +: Ddi chimg dwong; -: D6i chimg 4m
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-P-170;
Xac dinh kiéu gen TLR4 rs2149356 bang phuong phép cit enzyme gidi han

M UC
10 11 12 12 14 15 16 CR 1819 2021 2223 2425 2627 2629 30 3 32 33

-
- . L e - - . —_—
Igut - - - -
R

35 3637 38 329 40 41 42 42 44 45 46 47 48 UC S50 515252 54 5556 5758 50 60 61 62 6 64
.'.'.."




169 170

209 210 211 212 3 s 215 216 117 8

239

3so asy

358 359 360

406 407 408 409 412 4132 a4 s 416 417

439 440 441 442
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Hinh 11B. Dién di san pham cit enzyme Hinfl
M: Marker 100bp; PCR — Uncut (UC): Mau PCR uncut;
1-351: HG-C-001 d&én HG-C-351; 352-521: HG-P-001 dén HG-P-170.

3. Két qua xac dinh kiéu gen da hinh TLR4 rs2149356 bang phuong phap giai trinh tu

*TT ‘ GG

ATGTGTAATTTTTCGT AT CTGTAATGTITTCG I

AR

AT G B GREEA AT KT 3 rFe GF

WA

Hinh 11C. Trinh ty nucleotide 3 mau dai dién c6 kiéu gen TT, GG va GT cua TLR4

rs2149356
4rs2149356
HG-C-100 AGTATCTGTGACACTTATGTGTAATGTTTCGTATCTCTGAAATTGATATT
HG—C—101 . . o e e e e e e e e e e e e e e e e e e e <«
HG—C—102 . . e e e e e e e e e e e e e e e e e e K. o i e e e e e e e e e e e e e e e e e
HG-—C—103 . . e e e e e e e e e e e e e e e e e o
HG—C =104 | . i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG-—C—105 . . . i e e e e e e e e e e e e e e e K. o o i e e e e e e e e e e e e e e e e e e e
HG—C =106 . . i i it e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG—C—107 . . e e e e e e e e e e e e e e e e e e e e o
HG—C—107 . . i e e e e e e e e e e e e e e e e e e e o
HG - C — 10O i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG—C =110 . i i i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
b X i 1 1
HG—C =112 . i i i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG—C =113 i i i it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG—C—114 . . . e e e e e e e e e e e e e e e e e e e Koo oo i e e e e e e e e e e e e e e e e e e e e
HG-—C—115 . . . i e e e e e e e e e e e e e e e e K. o . i e e e e e e e e e e e e e e e e e e
HG-C =116 . . . i i i it i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG-C =117 o i i i e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG—C—118 . . . i i i e e e e e e e e e e e e e e e e e K. . o i e e e e e e e e e e e e e e e e e e e
) e e 1 1=
HG-—C—120 . . o e e e e e e e e e e e e e e e e e e e <«
HG-—C—121 . . . i i i e e e e e e e e e e e e e e e e e K. o o i i e e e e e e e e e e e e e e e e e e
HG—C =122 . i i i e e e e e e e e e e e e e e e e e e e e Koo oo i i e e e e e e e e e e e e e e e e e e e
HG—C =123 i i i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HG-—C—124 . . . . i it e e e e e e e e e e e e e e e K. o o i e e e e e e e e e e e e e e e e e e

HG-C—-125 . . . . . . i ittt tttteeeeen K. . e e e e e e e e e



HG-P-002
HG-P-003
HG-P-004
HG-P-005
HG-P-006
HG-P-007
HG-P-008
HG-P-009
HG-P-010
HG-P-011
HG-P-012
HG-P-013
HG-P-014
HG-P-015
HG-P-016
HG-P-017
HG-P-018
HG-P-019
HG-P-020
HG-P-021
HG-P-022
HG-P-023
HG-P-024
HG-P-025

190

AGTATCTGTGACACTTATGTGTAATTTTTCGTATCTCTGAAATTGATATT

Hinh 11D. Trinh tu nucleotide c6 chita TLR4 rs2149356

cua 50 mau doi chiing va mau bénh
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PHU LUC XII
KET QUA PCR, CAT ENZYME VA GIAI TRINH TU
GEN CUA DA HINH SLC17A41 rs1165196

Két qua PCR khuéch dai ving trinh tu dich chira SLC1741 rs1165196

M



42 44 45 46 47 48 49 S0 51 52 532 54 56 5

EOEE DI

+ 63 64 65 66 6 €& 7 M 72 73 1M s 76 77 78 79 80 81 82 83

L e S e B S S W— W ——— . — — S — — — o G— -~ -

+ 20 81 82 83 o4 95 86 7 o8 o9 100 101 102 103 104 105 106 107

D W — W— — — — —— e - e e— — - e em—

+ 108 110 111 112 113 114 115 116 117 118 119 121 122 123 124 1235 126 127 128 129 130 131 132

e s — e e G G B G G G — G— — T Gw—— — — e —

+ 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156

157 158 159 160 161 162 163 164 165 166 167 169 170 171 172 173 174 175 176 177 178 179 180

i81 182 183 184 185 186 187 188 189 180 191 182 193 155 156 197 158 155 200 201 202 203 -

B e e e . ——

221 232 232 23% 235 236 237 238 239 2w 241 242 243 244 245 246 247 248 249 250 251 252

254 255 256 257 258 259 260 261 262 263 264 265 267 268 269 270 21 22 TMA VM4 278 M6

281 282 283 28B4 285 286 287 288 289 200 291 292 293 204 295 296 297 298 209 300

LR R L -

4 335 326 327 338 329 330 331 332 332 334 235 336 27 338 339 I 342 343 344 35 346 347 348 349 350

L e e - — — o — —— S G— — tnen — — s G GE— T GEES G GE—

+ 352 354 2355 256 357 2358 359 360 361 262 362 364 365 2366 €7 268 369 2370 371 372 373 374 375

377 378 379 380 381 382 383 384 385 386 23B7 388 389 390 391 392 393 394 395 396 397 358 39S
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443 4949 445

449 450 451 452 453 454 455 456 457 458 460 461 462 463 464 465 466 467 468

e

472 474 475 476 477 478 479 480 481 48> 483 484 485 SBE 487 488 485 450 4851 452 454 455

497 498 499 500 501 502 503 S04 S0S5 506 507 508 509 510 511 512 513 514 515 516 517 518 5195 520 521

Hinh 12A. Dién di san pham PCR khuéch dai ving trinh ty dich da hinh SLC1741
rs1165196
M: Marker 1kb; +: D6i chimg dwong; -: D6i chimg am
1-351: HG-C-001 dén HG-C-351; 352-521: HG-P-001 dén HG-C-170;

2. Xac dinh kiéu gen SLC1741 rs1165196 bang phuwong phap cat enzyme gidi

han

M UC uc
1000 — | 11 12 13 14 15 16 17 18 19 20 21 22 22 24 25 26 27 2B 29 30 A
— ——— e e - — — e e e . — 470 bp

317 bp
153 bp

250

44 45 46 47 48 49 50 51 52 53 54 55 56 UC
T e — SS——— T

1231 133 124 135 13€

— - ——

UC 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158
— e — S e n r -— .
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pe 192 194 195 156 157 158 159 200 201 202 202 204 205 206 207 208 209 210 211 212 2132 214 215 216 217 218 215 220 221 222 223 224 225
—— — . — e~ - W - S — —

227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258

272 278 Zya 2yn 278 2y ZTE 279 280 281 &2 A% 28Ba 28
— - —

TC 257 288 289 200 201 202 263 208 2063 206 267 208 200 300 201 302 08 S0s 205 306 SOT 08 206 =10 A1 > I8 Sie Aim e Sy WA =io
. - S S = - - — — e — — e o [ ——

354 355 356 357 358 359 260 361 3862 262 364 365 366 367 368 369 370 371 372 372 374 275 376
e — — . — — — W . s . e — - B J—

392 393 394 395 395 397 398 399 400 401

e — —— —

410 411 |12 413 414 415 416 417 418 4195 4z0 421 azz 423 4z4 425 426 427
o —— — — o — — — — — —— — — —

436 437 438 439 440 4491 442 443
B s = = e omeom 4 e

455 456 457 455 459 460 461 462 464 465 473 474 475 476 477
- ¢ s .

ass

519 520 521
-——

Hinh 12B. Dién di san pham cit enzyme TspRI
M: Marker 1kb; PCR — Uncut (UC): Mau PCR uncut;
1-170: HG-P-001 dén HG-P-170; 171-521: HG-C-001 dén HG-C-351.
3. Két qua xac dinh kiéu gen SLCI7A41 rs1165196 bang phuong phap gii trinh

tu
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‘(1(; ‘/\A
AAACTACC AGTGCGGAAAINTIAAACTACCAATGG AAAT

4 GA
AAACTACCARTGG AAA

Hinh 12C. Trinh ty nucleotide 3 mau dai dién c6 kiéu gen GG, AA va GA cua SLCI17A41

rs1165196
$rsll65196
HG-C-001 TGACCAGAAAAACGTAAAACTACCAATGGAAATAGCCCAGACTGGAAG
HO=C=0022! -i: s s sz siamie e aha sts ok o arand WS ot 0l SR ROSE ARG a E
HO=C=003' i us o oo omismnoess st oo e <o sy sy i B es w8 e s ieiese +5a &
HOSC=008: . o oo e bioiiormnsimaie e oo i e e o e L e e
HO=C=005" =z :x scse ssnisee b on 56 o N S
HOZES006) reosn oo s i s et el s = RIS I | (O A
HG=C =007 . . e e e e e e e e e e e e e e e e e e e e e e e e e e .
HE-C=008' oz iz 55 53 s28205e 5iE v 56 S5 aldasss i #8 5 S8 siss 58 sis 3
HOCC=009) et e cd s afateaa b il - 3 T L = S N S G
HG=C=010  © o ottt e e e e e
HO<C=011: o as oo o Soesoss o6 oo 8 G55 Raiss oo i 24 S Semss a8 &
HE=C—=012 s in s ui sosemeslaisars a8 srersts oo ave S0 ws arenEeTeaTe Wie aTE
HECES013T o ari o ms S s 10 o SR i e et S e kst Qoo eSSt o TS o i O
HA-C=011: B Fan e St o it R o] B eacolt el mln -. 5
- o N 1 13RS OO o O S )t S S
HBO=C=0L 6 .o ac oo o8 cmsmie earas o5 e s miee: e e B e & smeis s eiesd a6 &5 «
HO=C=0A'7 g 85 o s Gaas o chl sttt a5 o oo e SR s, oib oot (S e EHEIE, ore 253
HE-C=018' &z iz 55 55 dadrndsateisse Se ez B cic s B8 5% TS EEE ES B
HG-C=019 . . it i e - S
HE=C=020" o 4 lasbans = e o Thalpos 1 R s
HE-C=021 &z iz 55 56 daendsateisse Se sauz B s s B8 5% TEIEEEES ES B
HO=C =022 s in oo un seosemeis sl avs e sres srasrsers ove 80 s srensereets sis ofs &
HG=C=023: o A oAl e i iers <o At s TR o i ey we) e <
HB=C=0248: = on o o8 Soososs a6 a6 0 o555 Clirss o oo 26 sosaeiss oF o =

HO=C=02D5 oz un ais s 5 s anialas. 5is. Sl 5 s ssia oz ie o Susrzysrins e &5 i s
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1 rs1165196
HG-P-001 TGACCAGAAAAACGTAAAACTACCAATGGAAATAGCCCAGACTGGAAGCG

HG-P-002 . ....... ... ... .. G. . e
HG-P-003 . . .ttt e e e e e e e e e e e e
HG-P-004 . . . . e e e e e e e
HG-P-005 . . . e e e e e
HG-P-006 ........... G e e e e e e
HG-P-007 .. e e e e e e e e
HG-P-008 . ... i e e e e e e e e e
HG-P-009 .. ... ... .. . ... R. . i i
HG-P-010 ........... ... ... ... R. . i i
2 (=
HG-P-100 . ..... ... ... iiiiinnnnn. R. . i e
HG-P-101 . ........ ... ... ... G. . e e
HG-P-102 . ..... ... ... ineenn. R. . i i i i
HG-P-103 ... e e e e e e e e
HG-P-104 ......... ... .0 iiieeenn.. R. . i e
HG-P-105 . . e e e e e e e e
HG-P-106 ........... ... ... 0. .... R. .. i e
HG-P-107 ... ... ... iii.. R. . i i i i
HG-P-108 . ..t e e e e e e e e e e
HG-P-109 . ..... ... ... . ... ... ..., R. .. i e
HG-P-110 .. .. e e e e e e e e e
HG-P-111 . .... ... .. ... R...... ... G.......
HG-P-112 .. ... e e e e e e e e
HG-P-113 ... e e e e e e e e e
HG-P-114 ... ... ... . ... R. . i i i e

Hinh 12D. Trinh tu nucleotide ¢6 chita SLC17A41 rs1165196

cta 50 mau doi chirng va mau bénh
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PHU LUC XIII
BANG THU THAP SO LIEU
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BANG THU THAP SO LIEU
NGHIEN CU'U TiNH PA HINH CUA
MOT SO GEN TREN BENH NHAN GUT

A. HANH CHANH

B. PHAN CHUYEN MON

e Lam sang:

o  Chiéu cao e e e (cm)
o Cannang L rree e e e e e e (kg)
o Huyétap fevvieeniieennii v (mmHg)
e (Can lam sang:
o CRP P PPRPRRPINS 4 o774
o Acid Uric e micromol/l
o Cholesterol t0an phan & ..coveveeveeeeeeeeeeeeenennns mmol/I
o HDL-C e e e mmol/I
o LDL-C e e e mmol/I
o  Triglycerid L erree e e e e e e earae e mmol/l
o  Glucose mau e mmol/I
o AST  ree e e e e e e nraeeaaaeas U/l
o ALT L tee e e et eenraeeraaeas U/l
o BUN e e e mmol/I
o  Creatinine e micromol/l

o WBC e /uL



