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CHAN POAN BENH THUA SAT BANG KY THUAT RFLP

DIAGNOSIS OF HEMOCHROMATOSIS BY RFLP TECHNIQUE

TRUONG THE QUANG®™

TOM TAT: Téch chiét DNA theo quy trinh chudn ciia B6 mén Héa sinh va Sinh hoc phdn
tw, Trwong Pai hoc Y khoa Pham Ngoc Thach, Thanh phé' Ho6 Chi Minh tir mdu nguoi dat
két qua tot. Toi wu héa thanh céng phan irng PCR khuéch dai trinh tw gene HFE véi dé
chinh xac 5 ng/pl. Xdc dinh diém dét bién C282Y tai vi tri nucleotide 845 trén trinh tu
gene HFE bang ky thudt RFLP véi enzyme cdt gidi han Rsal. Xdy dung thwong quy xét
nghiém chan dodn bénh thira sat dot bién thé dong hop C282Y. Két quad nghién ciru la co
so khoa hoc trong nghién cuu dich té hoc va chan dodn bénh thira sdt ¢ nguoi Viét Nam.
Tir khoa: bénh thira sdt; gene HFE; dién di; ky thuat RFLP.

ABSTRACT: DNA extraction according to the standard procedure of Biochemistry and
Molecular Biology Department, Pham Ngoc Thach Medical University, Ho Chi Minh City
from the samples of human blood has achieved good results. PCR reactions have been
optimized successfully to amplify HFE gene sequence with the accuracy of 5 ng/ul
Position of C282Y mutation at nucleotide 845 of HFE gene sequence has been determined
by RFLP technique with Rsal restriction enzyme. Diagnostic procedure for C282Y mutant
hemochromatosis has been established. The results of research are scientific basis for
research of epidemiology and diagnosis of hemochromatosis for Viethamese people.
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1. PAT VAN PE

Sit (Fe) 1a nguyén t6 kim loai pho bién
trén trai dat. O nguoi, st 13 mot trong
nhiing chat dinh dudng vi lwong cé vai trd
quan trong bac nhat, sat 1a thanh phan quan
trong cua hemoglobin, myoglobin va maét
s6 enzyme oxy hoéa khir nhu catalase,
peroxydase, cac cytochrom. Gan la noi du
trit st chinh trong co thé, chiém 1/3 téng
lwong sit du trit trong co thé. Trong diéu
kién sinh ly, phan 16n sit nam trong té bao
gan, mot lwong nhé nam trong té bao cua

hé lién vBng ndi mo trong gan. Té bao gan
lay sat qua nhirng con duong khac nhau, sat
gan véi transferrin, sit trong hem va van
chuyén vao trong té bao bai hemopexin, sét
trong hemoglobin tao phac hop Voi
haptoglobin, sit gan véi chat gip cé trong
lwong phan tir thap va sit trong ferritin.
Khac véi hong cau, té bao gan nhan sat tir
phitrc hop transferrin Fe3* thong qua TfR 2
(Transferrin Rreceptor 2), co ché nay khdng
duoc diéu hoa boi nong do sit trong té bao
ma duoc diéu hoa bai su thiéu nhom yéu td
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dap tng sat IRE (Iron Responsive Element)
trén wving 3 cia mMRNA (messenger
RiboNucleic Acid). Piéu nay da giai thich,
tai sao té bao gan bi qua tai sat trong bénh
thira sat. MGi té bao gan ¢6 3.10% vi tri gén
véi sit. Co ché nhan sat tur ferritin bi Grc ché
boi chat gap sit va duogc ting cuong bai
ascorbate, chloroquin wc ché nhan sit cua
té bao gan, acid ascorbic @c ché sit thoai
giang cua ferritin [7, tr.28-43].

Bénh thira sit (Hemochromatosis) 1a
bénh 1y réi loan hip thu sit do dot bién
gene HFE (Hereditary Hemochromatosis)
[15], TfR 2, ferroportin-1, va hepcidine.
Dot bién gene HFE nam trén nhidm sic thé sb
6 d tao ra protein HFE bét thuong géy ra thay
d6i trong twong tac giita HFE voi hepcidine
do vay co thé tang hip thu sét [1, tr.159-169].
Khi qua tai st, sat trong huyét thanh ting
10 dén 15 1an, dan dén phan bd lai sat trong
cac t& bao cia nhiéu co quan. Kha ning
mang sit cua transferrin rat cao dan dén
ngd doc sat, nhung khi cac vi tri gan sat ctia
transferrin da bdo hoa hét, sit sé gin khong
didc hiéu véi céc chat khac nhu albumin,
citrate, amino acid va duong. Nhirng té bao
ngoai hong cau, dic biét 1a gan, tuyén noi
tiét, than va tim thuong c6 wu thé nhan sét
tor con duong khong phu thudc transferrin.
Nhitng ho st nay sé& lién quan dén tao ra
cac din xuit oxy héa co hai, pha huy cac o
chtrc sdng gdy nén cac chirng bénh nhu xo
gan, ung thu biéu mo té bao gan, tiéu
duodng, suy tim, bat luc, viem khép, cudi
cung s& dan dén tir vong néu khong co
phuong phap diéu tri kip thoi [4], khi do
bdo hoa sit trén 45% s& lam ting nguy co
bi ung thu [7, tr.28-43]. Bénh thira sit la
nguyén nhan giy xo gan va lam tang dang
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ké nguy co phat trién ung thu biéu mo té
bao gan, ung thu biéu mo té bao gan 1a mot
trong ba bénh ung thu pho bién ¢ Viét Nam
va bénh co ty 1é tr vong rat cao lam 17.000
nguoi chét méi nam [13].

Cho t6i nay, chua c6 mot nghién cuu
cu thé nao ¢ Viét Nam nghién cuu vé bénh
ndy trong dan s, ciing nhu chua c6 mot ky
thuat nao xac dinh chinh xac cac bat
thueong di truyén & cip do phan tr trén
bénh nhin c6 nhitng biéu hién thira sit
trong co thé. Piéu nay lam cho cong tac
chan doan céac trudng hop mic bénh thira
sat trd nén kho khan hon. Vi thé, nghién ciu
quy trinh chan doan bénh thira sit bang ki thuét da
hinh chiéu dai cac doan DNA (DeoxyriboNucleic
Acid) boi enzyme cét gi6i han RFLP (Restriction
Fragment Length Polymorphism) 14 can thiét. Hy
vong két qua nghién ctru s& cung cap nhiing
thong tin ho tro cho cong tac dich té hoc va
chan doan bénh thira sit trong cong dong
nguoi Viét Nam.

b). Gan bénh Hemochromatosis >\

Hinh 1. Gan khoe manh va gan bénh
Hemochromatosis [17]
2. CAC POT BIEN LIEN QUAN PEN
GENE HFE
Bénh thira sit 1a bénh di truyén lin
nim trén nhiém sic thé thuong va su két

a). Gan khoe manh

hop sinh bénh chinh ndm & phirc hop gene
HLA-A3 nhom 1 nim trén nhanh ngin caa
nhiém sic thé s6 6 va gene chiu trach
nhiém chinh la gene HFE [6].
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Protein HFE 1a mot protein xuyén
mang c6 mit & té bao rudt non va cac té
bao gan, duoc ciu tao tir 348 amino acid.
Hau hét protein ndy nam & ngoai bao, gom
phan ngoai mang al va a2 tac dong TR,
phan xuyén mang o3 lién két v&i p-2
microglobulin quan trong trong diéu hoa
hép thu sit va phan bén trong mang.

2.1. Dot bién C282Y

Puoc phat hién 1an dau tién nam 1996,
day la dot bién quan trong nhat trén gene
HFE. Tai vi tri nucleotid 845 cta gene HFE,
G (Guanine) bi bién d6i thanh A (Adenine),
lam cho amino acid ther 282 1a cysteine bi
thay thé thanh tyrosine. Chinh sy thay do6i
nay da pha hiy sy hinh thanh cau ndi
disulfide. Do d6, ving a3 khong thé lién két
voi -2 microglobulin dé dong vai trd nhu
mot nhan t6 6n dinh sy hép thu sat. Két qua
1 cac protein HFE dot bién bi suy thoai trude
khino c6 co hdi két hop vao cac mang té bao
[18]. Té bao trd nén qua tai sat khi khong co
protein HFE vi chltc ndng ngan chan vi¢c
diéu tiét luu lwong st vao té bao chét trong té
bao bi han ché [11]. Theo thoi gian, tinh
trang qua tai sat trong cac té bao nay co thé
gdy ton hai mdé va co quan, xuét hién cac
triéu chirng va bién chimg nghiém trong [18].

Biéu hién bénh thira sit chi xay ra
trong 70% trudng hgp mang gene dong hop
C282Y, va trong d6 c6 khoang 10% nhiing
truong hop dong hop C282Y nay s& phat
trién bénh manh mé, luong sat tich trix
nghiém trong trong cac mo, cac co quan [4].

Mot luu ¥y rang, c6 khoang tir 85% dén
90% bénh nhan thira sit mang kiéu gene
déng hop C282Y, bén canh d6 c6 mot )
nhé nhimg nguoi mang kiéu gene di hop,
nghia 1a mot allele 1a dot bién C282Y va mot
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allele 1a dot bién H63D hodc dot bién S65C.
Nhu vay, tr 10% dén 15% s6 bénh nhan
thira st con lai s& mang nhitng dot bién khac
khong lién quan dén gene HFE [4].

2.2. Pjt bién H63D

Dot bién thir hai 13 H63D pho bién rong
rii hon dot bién C282Y [8, tr.275-278],
trong d6 C (Cytosine) bi thay d6i thanh G &
vi tri nucleotide 187 cia gene HFE. Két
qua, amino acid thr 63 la histidine bi thay
thé thanh aspartate. Dot bién nay c6 thé anh
hudng dén sy tuong tac ctia viing o2 trén protein
HFE véi céc thu thé transferrin, do d6 ngan chan
sur diéu hoa hép thu sat trong co thé [14].

Khi c6 mit C282Y dé tao thanh kiu di
hop C282Y/H63D, thi H63D chi din dén
thé bénh nhe [2, tr.953-962]. Kiéu ddng
hop H63D nay ciing it gy bénh thira st
tuy nhién khi két hop véi nhiing bién chimng
nhu suy hong cau, thiéu méu tan huyét hoic
hap thu lwong cén qua nhidu do nghién
ruou, cling s€ din dén bénh thira st [12].
2.3. Dot bién S65C

Dang dot bién thir ba nay it xuat hién
hon, trong d6 A bi thay d6i thanh T
(Thymine) & vi tri nucleotide 193 trén gene
HFE. Két qua serine bi thay thé thanh
cysteine & vi tri 65 ciia san pham gene
HFE. Su c¢6 mat cua C282Y cung vdi S65C
dan dén dang bénh nhe. Dot bién nay ngin
chin qua trinh diéu hoa sit hién nay van
chua 5 co ché [14].

2.4. Cac dot bién khac

Bén canh nhimg dot bién C282Y, H63D
va S65C, nhimg dot bién khac da duge xac dinh
trén gene HFE nhu G93R [3], 1105T, Q127H
[6, tr1517-1522], E168X [9, tr.441-445] va
W169X. Anh huéng ciia nhimg dot bién nay
rat hiém gdp, van can dugc nghién ctru 16 hon.
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Theo Pointon danh gia, khoang tir 2% dén
10% truong hop bénh thira sat 1a do nhiing
dot bién khac dot bién C282Y trén gene
HFE [10, tr.151-162].
3. MUC TIEU VA NOQI DUNG NGHIEN CUU
3.1. Muc tiéu nghién ciru

Chan doan bénh thira sit bang ky thuat
RFLP. Két qua nghién ctru dugc tng dung
trong xét nghiém, chan doan va tién luong
nhiing bénh nhan méc bénh thira sit, déng
thoi 1a co s& khoa hoc trong nghién cuu
dich t& hoc cua bénh thira sit & nguoi tai
Viét Nam.
3.2. N¢i dung nghién ctru

Téch chiét va dinh lwogng DNA thu
duogc tir mau bénh nhan. Thiét ké cap moi,
chon cap moi dic dung khuéch dai gene
HFE va chiing noi gene B-globin bang ky
thuat PCR. Khao sat diém dot bién trén
gene HFE bang enzyme cit gi6i han Rsal
va dién di trén gel agarose 2,5%. Chan
doan bénh thira sit bang ki thuat RFLP.
4. PHUONG PHAP NGHIEN CUU
4.1. Tach chiét DNA

Tién hanh ldy 20 mau mau cia 20
ngudi nghi ngd mic bénh thira sit, mdi
ngudi ldy 4 ml mau ngoai bién, cho vao éng
chéng dong bang EDTA 2% Sau do, cac
mau méu s& duoc tach chiét DNA theo quy
trinh chuin cua B6 mén Hoéa sinh va Sinh
hoc phan tir, Truong Pai hoc Y khoa Pham
Ngoc Thach, Thanh phé Ho Chi Minh [16].
4.2. Dinh lwgng DNA

Pinh lrgng DNA bing phuong phap
hai budc song 260nm va 280nm, do trén
may quang phd hip thu phan t UV-VIS
1300 Spectrophotometer (Hang GeneQuant,
M¥). Nong do DNA dugc tinh cir mot don
vi & budc song 260nm bang Ing DNA/ml.
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Do tinh khiét cia DNA dugc tinh bang
tham s6 Ratio theo cong thic (1), DNA
tinh khiét ng véi Ratio nam trong khoang
tir 1,8 dén 2,0. Néu Ratio < 1,6 chiing t6
mau bi 1an protein hoic Ratio > 2,0 chung
t6 mau bi 1an RNA, Iic niy phai thuc hién
lai quy trinh tach chiét DNA.
Ratio = ac

280 (1)

Trong cong thirc (1), Azeo [ d6 hap thu 4nh
sang co budc song 260nm va Azgo a do hép thu
anh sang c6 budc séng 280nm ctia mau.

4.3. Thiét ké primers

Thiét ké primers chay PCR bang cong
cu Primer - Blast trén NCBI (National
Center for Biotechnology Information),
tong hop primers va sang loc chon primers
dic hiu dung dé khuéch dai gene HFE,
ching ngi gene B-Globin tir DNA khuon da
duoc tach chiét tr mau mau.

4.4. T6i wu héa phan ing PCR

Su bt cap khong diac hi€u gitra
primers va DNA mach khuén lam két qua
cac vach DNA khuéch dai ghi nhan dugc
qua dién di khé 6n dinh. Do d6, can phai
t6i wu hoa cac thanh phan phan tmg PCR
truée khi 4p dung dé phan tich miu. Voi
modi thi nghiém khao sat nong do tdi uu
duoc thuc hién lip lai ba lan nhim thu
duoc két qua on dinh truée khi thue hién
phan tng RFLP.

4.5. Kiém tra san pham PCR

San pham DNA sau khi dugc khuéch
dai bang phan tmg PCR véi nong do tdi uu
ctia cac thanh phan phan tng s& duoc kiém
tra kich thudc bang dién di trén gel agarose
2,5% v6i dung dich dém TBE 0,5X trong
vong 60 phut. Sau do, gel dugc ngdm trong
dung dich ethidium bromide 0,25mg/ml va



TAP CHi KHOA HQC DAI HOC VAN LANG

Truwong Thé Quang

cac vach DNA s& dugc quan sat dudi dén
cuc tim UV (Ultra Violet). Kich thudc cac
doan DNA s€ duoc xac dinh béng cach so
sanh voi thang chuan 100bp.
4.6. Thuc hién phan ing RFLP

Trong sinh hoc phan tir, da hinh chiéu
dai doan gi6i han hay RFLP
(Restriction Fragment Length
Polymorphism) la k¥ thuat khai thac nhiing
khac biét trong trinh ty DNA. Trong phan
tich RFLP, DNA mdu dugc cit thanh céc
doan nho bang cach s dung cac enzyme

cat

cit gid1 han va sau do cac doan DNA nho
tao thanh duogc phan tach dua theo kich
thudc bang ki thuat dién di trén gel [19].

Xé4c dinh diém dot bién C282Y trén
trinh ty gene HFE véi enzyme cit gioi han
Rsal bang cach thyc hién phan tmg RFLP.
Sau khi co dugc két qua cuia qua trinh t5i
rru hoa PCR, ldy nong do t6i wu nhat & mdi
thanh phan két hop véi thé tich nudc sao
cho téng thé tich du 50pl. Hat 20pul san
phdm PCR tron voi 1pul enzyme cat giGi
han Rsal (10 Ul) u trong 1 gio ¢ 37°C.
Pem dién di 20ul san pham RFLP trén gel
agarose 2,5%, st dung thang 100bp va
phén tich két qua theo bang 1 dé chan doan
bénh thira sét.

Bang 1. Két qua dién di san pham RFLP

chan doan bénh thira sat [18]

chiét DNA va kiém tra bang k§ thuat dién
di trén gel agarose 2,5% voi M la thang do

Hinh 2. Két qua dién di gel agarose 2,5%
kiém tra chat lugng DNA [16]

Pinh lwong ndéng d6 DNA bang
phuong phép do hai budc song 260nm va
280nm. Két qua kiém tra, chi c6 miu 3
khong dat yéu clu, cac mau 1, 2, 4, 5 déu
dat yéu cau (hinh 2 va bang 2).

Bang 2. Nong d6 DNA va Ratio ciia cac mau mau [16]

Mau Nong d§ DNA (ug/ml) Ratio
1 60,00 1,9
2 75,25 18
3 0,25 1,7
4 66,30 1,6
5 29,80 1,7

5.2. Primers cho phan ing PCR

Sau khi thiét ké, tong hop va sang loc,
chon duogc cip mdi (primers) dic hiéu dé
khuéch dai gene HFE 1a G176A/B va cap
mdi dic hiéu khuéch dai chtiing ndi gene f-

San pham  Kich thuéc C{Slc Chan doan globin 1a C1A/B, xem bang 3.
RFLP vach dién di . _ o
Ching am 250 + 140bp Khongbibnhihiasat Brang 3. Primers cho phan tng PCR
e 250+ 110 290 Biborhthiastdottian khuéch dai gene HFE, gene B-globin [16]
Chim durong P théddnghopCos2y Ten moi Trinh tw 5" - 3°
< O 2 < G176A | AATCCAAATGCGGCATCTTC
5. KET QUA VA THAO LUAN
i Q Az : G176B | TGACTTTGTCACAGCCCAAGATA
5.1. Tach chiét va kiém tra DNA CiA GAAGAGCCAAGCACAGGTAC
Tlén hanh tach |é.y b@.Ch Cé.u va |0§1i bo C1iB CAACTTCATCCACGTTCACC

hdng cau cua ting mau mau, sau do tach
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5.3. Téi wu héa phan wng khuéch dai
gene HFE bang ki thuat PCR

T6i wu hoa phan tng PCR khuéch dai
gene HFE bang phuong phép dién di. Két qua
voi 25mM MgCl, 125mg mdi G176A/B,
15mM dNTP’s, 10ng DNA khuon, 15Ul taq
polymerase chay dién di trén gel agarose 2,5%
thu dugc vach 13 sang nhat, xem mau 4 hinh 3.

Hinh 3. Két qua dién di gel agarose 2,5%
t6i uru hoa phan g PCR [16]

5.4. Kiém tra quy trinh tich chiét DNA

Thuc hién phan tng PCR véi cac thanh
phan di tdi wu hoa véi cip modi dic hidu
C1A/B dé khuéch dai gene ndi kiém tra, &
day 1a gene B-globin co6 san trong b gene
ngudi dé kiém tra quy trinh tach chiét DNA
tir mau méu c6 tot hay khong.

Hinh 4. Pién di kiém tra quy trinh tich chiét DNA [16]
Dua vao hinh 4, cho théy mau 1 va mau 3
14 chimg duong va chimg 4m, déu c6 gene -

globin, san phém dién di xuét hién vach 250bp.
Mau 2 khong xudt hién vach nao trén ban dién
di Ia mau méu tach chiét DNA tong s6 khong
tdt, khdng c6 DNA va gene B-globin. Trong
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hinh 4, mau 1 14 chimg duong dé kiém tra, mau
2 12 mau mau tach chiét DNA khong tot, mau 3
[3 mAu mau am tinh, mau 4 13 mAu nudce cét,
mau 5 la thang do 100bp.

5.5. Pién di chan doan bénh thira sat

Trong hinh 5, mau 1 1a chung duong
dé kiém tra trung v6i mau 4 1a mau bénh
pham duong tinh c6 dot bién thé dong hop
C282Y thé hién qua ba vach 250bp, 111bp
va 29bp. Mau 3 la ching &m dé kiém tra
trang v&i mau 2 1a miu bénh pham am tinh
thé hién qua hai vach 250bp va 140bp, mau
5 la thang do 100bp.

Chan doan bénh nhan cho miu 4 bi
bénh thira sit dot bién thé dong hop
C282Y, bénh nhan cho mau 2 khéng bi
bénh thtra sét.

Hinh 5. Dién di chin doan bénh thira sat [16]

6. KET LUAN VA KIEN NGHI
6.1. Két luan

Téch chiét DNA theo quy trinh chuan
cua B6 mon Hoa sinh va Sinh hoc phan tu,
Truong Pai hoc Y khoa Pham Ngoc Thach,
Thanh phé H6 Chi Minh tir mau ngudi dat
két qua tot.

Tbiuu hoa thanh cong phan tmg PCR khuéch
dai trinh tir gene HFE v&id chinh xac 5 ng/pl.

Xac dinh diém dot bién C282Y tai vi tri
nucleotide 845 trén trinh tw gene HFE bang
k¥ thuat RFLP v&i enzyme cét gi6i han Rsal.



TAP CHi KHOA HQC DAI HOC VAN LANG

Truwong Thé Quang

Xay dung quy trinh xét nghiém chan doan
bénh thira sit dot bién thé dong hop C282Y.

Két qua nghién ciru 14 co so khoa hoc
trong nghién cru dich t& hoc va chan doan
bénh thira sit & ngudi Viét Nam.
6.2. Kién nghi

Khao sat phan tmg RFLP v6i s6 luong
mau 16n hon dé ting su On dinh, tinh chinh
xac va do tin cay.

Can nghién ctru xay dung quy trinh ldy
mau, tich chiét DNA dung ky thuat dé dam

bao chat luong va do tinh sach ciia DNA,
cling nhu trdnh nhiém chéo trong qua trinh
PCR va dién di.

M¢ rong nghién ctru vé bénh thira sat
do dot bién C282Y dong thoi véi cac dot
bién khac H63D, S65C, G93R, I105T,
Q127H, E168X va W169X trén gene HFE.

Quy trinh xét nghiém chan doan bénh
thira sat bang ky thuat RFLP can phai duoc
tiép tuc nghién ciru hoan thién dan qua qué
trinh tng dung thuc té.
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