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MOI LIEN HE GIUA PQT BIEN GEN PROC VA NONG PQ PROTEIN C
HUYET TUONG O BENH NHAN HUYET KHOI TINH MACH SAU VO CAN
D6 Diic Minh!
TOM TAT

Muc tiéu: Yéiu t6'di truyén déng mot vai tro quan trong trong bénh Ly thuyén tic huyét khoi tinh mach. O
nquoi chiu A, cdc bat thwong dong mdu 6 tinh di truyén lién quan dén bat thuong protein C khd phd biéh.
Thong qua nghién civu nay, chiing toi tiéh hanh khdo sdt cic bat thuwong ciia gen PROC va sy thay d6i nong do
protein C trén bénh nhan huyét khoi tinh mach sau (HKTMS) v6 can ngueoi Vigt Nam.

béi tuong va phuong phép: 50 doi tiwong duwgc chin doin HKTMS vé cin dwoc gidi trinh tw toan bg cic
exon md hod va viing intron ldn cdn cia gen PROC va dinh lwong nong dg protein C trong huyeét tuong.

Két qua: Ching toi phdt hign 17/50 bénh nhin tham gia nghién civu c6 dot bién gen PROC. Bién thé’
thuwong gdp nhat la dot bien c.565C>T (p.R189W). Ngoai ra, dot bién ¢.577_579del AAG (p.K193del) khong co
lién quan dén tinh trang giam nong dg protein C.

Két lugn: Dot bién gen PROC dugc phit hién 6 34% bénh nhin HKTMS 06 ciin va khdng c6 méi lién quan
gitta tinh trang dot bién va nong dg protein C huyét tiong.

Tir khoa: huyét khoi tinh mach siau, gen PROC, protein C
ABSTRACT

ASSOCIATION BETWEEN PROC MUTATIONS AND PLASMA PROTEIN C CONCENTRATION
IN PATIENTS WITH IDIOPATHIC VENOUS THROMBOSIS
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Background: Genetic factors play important role pathophysiology of venous thrombo-embolism. It has been
reported that PROC mutations were the major genetic disorder in Asian patients with venous thrombosis. The
aim of this study was to assess plasma protein C concentration together with mutational status of PROC gene in
Vietnamese patients dagnosed with idiopathic deep venous thrombosis.

Objectives and methods: All coding exons and flanking intron regions of PROC gene were sequenced and
protein C concentration was quantified in 50 Vietnamese patients diagnosed with idiopathic deep venous
thrombosis.

Results: Mutations of PROC were detected in 17 out of 50 participants. The most prevalent mutation was
c.565C>T (p.R189W) while the mutation c.577_579del AAG (p.K193del) was not associated with lower plasma
protein C level.

Conclusion: Mutations of PROC contributed to 34% of idiopathic deep venous thrombosis etiology and the
association between mutational status and plasma protein C concentration was not statistical significance in this
study.

Keywords: venous thrombosis, PROC gene, mutation, protein C
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mach sau (HKTMS)®2. Tuy nhién, ¢ quan thé
nguoi da trang, cac bat thuong di truyén chinh
lién quan dén HKTMS bao gom yéu td V Leiden
va prothrombin G20210A®. Trong hai bat
thuong di truyén nay, yéu t6 V Leiden hoan toan
khong xuat hién trong quan thé bénh nhan
HKTMS Viét Nam qua nghién cttu cua tac gia
Hoang Anh Vii®. Ngay cang cé nhiéu béng
ching cho thdy ¢ cac chung tdc khac nhau, dot
bién di truyén lién quan dén bénh ly HKTMS ¢6
nhiéu sy phan bd khac biét®. Gan day, cac dot
bién trén gen PROC bao gdom p.RISIW,
pK193del va p.R211WIa cac dot bién phd bién
nhat ¢ dan s6 HKTMS Thai Lan, Trung Qudc va
Han Quoc®”).

Céc dot bién trén gen PROC thuong dan dén
tinh trang thiéu hut cac san pham protein dich
phuc vu cho qua trinh déng mau la protein C.
Protein C la mdt enzyme serine protease tién
than cua protein C hoat hoa (APC: activated
protein C). Protein C duwgc hoat hda nho
thrombin xay ra tai bé mat mang trong cta t&
bao va can su tham gia ctia thrombomodulin va
thu thé cua protein C trén té bao ndi mac mach
mau. Cung vdi si tham gia ctia protein S (nhw la
mot cofactor), phospholipid va calcium, APC bat
hoat cac yéu t§ Va va VIlla bang cach cat cac
phan tt nay tai cdc vi tri amino acid arginine déc
hiéu. Chi c6 protein S tir do (khoang 40% protein
S tong s0) tham gia vao qua trinh nay nhu mot
cofactor cuia protein C. Ham luwgng protein C
trong mau thap dwgc mo ta boi Griffin vao nam
198169, Sy thiéu hut protein nay lién quan dén
tinh trang tai phat bénh HKTMS. Su thiéu hut
protein nay duoc di truyén theo kiéu di truyén
trdi trén nhiém sac thé thuong. Trong phan 1én
truong hop, yéu td gay bénh la mot dot bién di
hop tt. Thiéu hut protein C do cac dot bién dong
hop tit hodc di hop tir kép hiém gdp va thuong
gay huyét khdi t6i cdp, biéu hién vai gio sau khi
sinh va c6 thé dan dén tr vong & tré em.

Thiéu hut protein C dugc phan thanh 2
dang: dang I thé hién qua sy giam ham luong
protein C trong mau va hoat tinh protein C cling
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giam, dang II thé hién qua s¢ giam hoat tinh
protein C ma khong giam nong d¢ protein C
trong mau®. Vi c6 nhiéu dang bat thuong lién
quan dén r6i loan protein C nén cac xét nghiém
dinh lwong protein C trong mau nguoi bénh
HKTMS ¢6 thé cho két qua am tinh gia. Ngoai
ramot nghién ctu con cho thdy tinh phtrc tap
ctia bénh ly HKTMS do di truyén khi cuing mot
dot bién gen PROC trong gia dinh lai dan dén
nhiéu muc do roi loan dong mau khac nhau.
Chinh vi nhiing han ché nay, viéc thuc hién giai
trinh tu gen nham xac dinh cic dot bién trén gen
PROC dong thoi véi dinh lugng nong do protein
C ctia bénh nhan khong chi c¢d y nghia trong viéc
chan doan nguyén nhan ma con dong gop rat
16n cho qua trinh tu van di truyén cho dan s6 c6
nguy co di truyén cao mac HKTMS.
POITUONG-PHUONG PHAPNGHIEN CUU
D6i tuong nghién ciru

Bénh nhan HKTMS thoa tiéu chuan chan
doédn cta hiép hoi tim mach Chau Aut, véi cac
triéu ching lam sang dac trung nhu dau, do,
sung phu chi dudi duoc chan doan xac dinh
bang siéu am Doppler mach mau, sé duogc thu
thap cac thong tin 1am sang ¢ lién quan dén
bénh ly bao gom tudi, gidi, tién can gia dinh, vi
tri bi HKTMS.
Tiéu chudan logi triv

Cac bénh nhan c6 yéu t0 nguy co gay
HKTMS bao gom:

Gay xuwong 16n (chau, dui....).

Thay khép g6i hay khép hang.

Vtra trai qua phau thuat 16n.

Chén thuong.

Chan thuong cot song.

Dang c6 bénh ly &c tinh.

Dang hda tri.

Dang diéu tri liéu phap hormon.

Dang udng thudc ngtra thai.

Nam bat dong trén girrong >3 ngay.

Béo phi.

Co thai.
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Phuwong phap nghién ctru
Thiét ké'nghién citu

Nghién ctru cat ngang mo ta.
Co mau

50 bénh nhan HKTMS thoa tiéu chudn chon
va tiéu chuéan loai trir
Phuong phdp thyc hién
Gidi trinh tw gen PROC

Quy trinh giai trinh ti gen PROC da duwoc
nghién cttu va chuan hoéa trong nghién ctru trudce
day cua ching t6i®3 vdi cac budc:

e Tach chiét DNA b0 gene:

Bénh nhan duoc thu thap 18y 2 ml mau tinh
mach, cho vao 6ng chdng dong c6 EDTA, lac
déu nhe nhang. Genomic DNA ctia cac t€ bao
bach cau trong mau toan phan dwgc tach chiét
béng bd kit GeneJetTM whole blood genomic
DNA purification (Thermo Scientific, M) theo
huéng dan str dung ctia nha san xuat.

e Phan ting PCR khuéch dai va giai trinh tu
gen muc tiéu:

biéu kién va cap moi cho phan ting PCR va
gidi trinh ty gen cta toan bd cac exon va vung
lan can trén gen PROC da dwoc mo ta trong
nghién cttu trudc day ctia ching toi.

e Phan tich két qua:

Két qua giai trinh tw dwoc xem la co bat
thuong khi ¢6 sy thay ddi cac nucleotide so voi
trinh tw tiéu chuan ctia gen PROC mang ma s6
NG_016323.1 trong kho dit liéu ctia Genebank.
Dinh lwong nong do protein C huyét tirong

Nong d6 protein C huyét twong duwoc dinh
luong bang bo kit Human Protein C ELISA Kit
(Abcam, Cambridge, Anh) bang ky thuat ELISA
theo dting huéng dan ctia nha san xuét.

Dinh nghia cdc bién s6”

Tubi va nong do protein C huyét tuong la
cac bién lién tuc, dwoc md ta bang trung binh va
do léch chuan.

Gidi, vi tri HKTMS, tién can gia dinh va két
qua dot bién gen PROC la cac bién dinh tinh,
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duoc biéu dién bang ty 1& phan tram.
Phin tich thong ké

C4c s0 liéu sau do sé dugc phan tich vdi cac
phép kiém thong ké 1a t-test va chi binh phuwong
véi ngudng gia tri p duoc xem la co y nghia
thong ké khi bé hon hoac bang 0,05.
Y diic

Nghién cttu da duoc sy chdp thuan ctia Hoi
dong Pao dtic trong nghién ctitu Y sinh hoc Pai
hoc Y Dugc Thanh phé H6 Chi Minh, s6
452/DHYD-HDDD ngay 18 théng 12 nim 2018,

KET QUA
Cac dic diém co ban ctia bénh nhéin tham gia
nghién ctiru

Chung t6i da tién hanh chon duwgc 50 bénh
nhan duoc chan doan HKTMS phu hop vdéi tiéu
chuan chon mau véi day du cac thong tin 1am
sang va can lam sang

Céc dic diém co ban cua 50 bénh nhan dwoc
chan doan HKTMS tham gia nghién ctru duoc
thé hién trong Bing 1.
Bang 1: Dic diéin ldm sang va cdn ldm sang ciia 50
bénh nhian HKTMS

Dic diém Gia tri
Tudi (TB + BLC) 449+149
Gioi
Nam (%) 30%
N (%) 70%
Chéan bj HKTMS
Chan P 36%
ChanT 54%
Hai chan 10%
Tién c&n gia dinh
Co 8%
Khéng 92%
N&ng do protein C (g/L) (TB + BLC) 17 £14
Két qua dot bién gen PROC
Co 34%
Khdng 66%

Cac dot bién gen PROC va noéng do protein C
huyét twong cta bénh nhan HKTMS

Két qua giai trinh tw toan b cac exon ma hod
va vung intron lan can gen PROC cua 50 bénh
nhan HKTMS cho thay 6 4 loai dot bién duoc
phat hién trén 17 bénh nhan bao géom 11 bénh
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nhan mang bién thé di hop t& c¢.565C>T, 2 bénh
nhan mang bién thé c¢.565C>T dong hop ti, 2
bénh nhan mang bién thé c.577_579delAAG
(pK193del), 1 bénh nhan mang bién thé
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nhan cé va khong c6 mang dot bién gen PROC.
Két qua dwoc thé hién trong Bdng 3.

Bang 3: Moi lién quan gitta tinh trang dot bién gen
va cdc yéu t0'lien quan

¢323A>C (p.H108P) va mot bénh nhan mang Nhém c6 dot| Nhom khong | .«
bién thé ¢.532G>C (p.A178P). Két qua dot bién Bien so (3'_‘31“7) iﬁ_t;g' p
vanong do protein C tuong tng duoc the hién Tudi (TB£BLC) | 369+147 | 491141 |0,004
trong Bang 2. Gioi
Bang 2: Tinh trang dot bién gen PROC va nong do Nam 6 9 0,56
protein C huyét tiong tirong 1ing cua 17 bénh nhin NG 11 24
5 46 bith PROC Chén bi HKTMS
o0 dg vien gen _ _ : ChanP 5 12 087
Bénh | Tinh trang dot bién gen | ~ong J0 protein © ChanT 10 18 '
nhan PROC (g/L) (binh thuong: Hai chan 2 3
1,20 - 5,00) —
Tién can gia dinh
HKO6 |  c.565C>T (p.R189W) 4,14 cé ) 3 0.7
HKO7 ¢.565C>T (p.R189W) 2,02 Khéng 15 30
HKO8 | ¢.565C>T (p.R189W) 2,15 Ndng d6 protein C
HK11 | c.565C>T (p.R189W) 0,95 @L)(TBpLc) | bB9ELS | 13615 1023
HK14 0-565C>Tr(]g§t1§9w) dong 0,00 C6 thé thdy céc bénh nhan HKTMS c6 bat
HK16 | c.565C>T (p.R189W) 0,00 thuong gen PROC co d6 tudi khoi phat bénh
HK18 | c565C>T (p.R189W) 0,00 som hon ¢6 y nghia thong ké so voi nguoi khong
HK21 | ¢.565C>T (p.R189W) 0,64 mang dot bién. Ngoai ra, cac yéu t6 nhu gidi
HK22 €.323A>C (p.H108P) 1,46 tinh, vi tri huyét khdi, tién st gia dinh va nong
HK24 | ©.532G>C (p.A178P) 1,57 do6 protein C khac biét khong cd y nghia thong
HK27 €.565C>T (p.RlSQWZ 0,48 ké giﬁ’a 2 nhém bénh nhan.
Hkas | ©565C>T (p.R189W) ddng 000 A .
hop ter ’ BAN LUAN
.del577_579AAG ~ ~ A A . A
HK40 ¢ ?p.K1§3d el) 4,22 Trong tong s 50 bénh nhan tham gia nghién
K43 c.del577_579AAG A5 ctry, sO bénh nhan c6 mang dot bién gen PROC
(p-K193del) ' 1a 17 bénh nhén, chiém ty 1é 34%. Két qua dot
:Ejg C'ggggi Ep'iizngvi i'ii bién gen cht yéu xdy ra ¢ 2 vi tri 1a c.565C>T
C. >T (p. : \
. . 79AA . 1).
HK49 | .565C>T (p.RBIW) 0.00 (p-R189W) va c.del577_579AAG (p.K193del)

C6 thé nhan thay hau hét cac dot bién trén
gen PROC dé c6 lién quan dén tinh trang giam
nong do protein C hodc nong do protein C 6 gan
muc gidi han dwdi. Tinh trang dot bién dong
hop tir c.565C>T (p.R189W) c6 lién quan chat ché
véi viéc thiéu hut toan bd protein C. Tuy nhién
vin ¢4 mét s8 bénh nhan mang dot bién
c.del577_579AAG (pK193del) c¢6 noéng do
protein C trong gidi han binh thwong.

MGi lién hé gitx tinh trang dét bién gen PROC
va cac yéu t6 lién quan

Chung t6i tién hanh so sanh cac bién s6 lam
sang cling nhw can lam sang ¢ 2 nhom bénh
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Protein C dwoc cau thanh tir mot domain giau y-
acid (Gla), domain EGF
(epidermal growth factor)-like, mot cudi pep tide
kich hoat ngén va viing domain serine protease.

carboxyglutamic

Dot bién gay bénh phd bién phat hién trong
quan thé bénh nhan nghién ctu la dot bién
c.565C>T (p.R189W), véi tan sudt 76% cho gen
PROC va 26% cho toan bd dan s6 nghién ctru.
Day la mot dot bién gay bénh pho bién da duoc
bao cdo trén quan thé bénh nhan Chau A, bao
gom Thai Lan va Trung Qudct41). Trong cac djt
bién nay, ddc biét ¢ hai bénh nhan mang dot
bién pR189W dudi dang dong hop tr. Cac
nghién ctru trude day cing cho thdy nguoi
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mang bién thé dong hop tr sé c6 nong do
protein C thap hon so v6i di hop ti. Dot bién
p-R189W nam trong viing bam ctia APC véi yéu
t0 Va va rat co thé thay déi cau trac tai vi tri nay
lam cho kha nang bam ctia APC khong con hiéu
qua dan dén ki€u hinh HKTMS(9. Ngoai ra,
chiing t6i con phat hién cac bat thuong di truyén
bao gom c.del577_579AAG  (p.K193del),
323A>C (p.H108P), ¢.532G>C (p.A178P). Trong
cac bat thuong di truyén nay, dot bién tai cac vi
tri codon 178 da duoc md ta la cac dot bién gay
bénh, anh huong dén chiic nang cua Protein
C17. Trong khi do6, dot bién c.del577_579AAG la
mot dot bién pho bién lién quan dén HKTMS va
ca thuyén tic phdi da dwoc mo ta rd trén quan
thé nguoi Trung Qudc trude day+19. Mot diém
ly tha d6i véi dot bién nay la nd khoéng anh
huong dén nong do protein C cling nhw hoat
tinh cua protein C, sy twrong quan nay ciing
duoc quan sat thay trén cac bénh nhan mang dot
bién nay tai Nhat Ban va Trung Qudc92. Biéu
nay mot [an nira cho thay sy han ché cua viéc chi
do noéng d6 protein C trong chan doan nguyén
nhan HKTMS vi né c6 kha ning dan dén am
tinh gia va giai thich dwoc ly do tai sao khong c6
sut khac biét ¢ y nghia thong ké nong do protein
C gitta 2 nhém bénh nhan ¢ va khong cd mang
dot bién gen PROC. Cudi cung, dot bién
¢.323A>C (p.H108P) la mét dot bién méi lan dau
tién duoc mo ta trong nghién cttu nay. Dot bién
thay thé histidine tai codon 108 bang acid
aspartic da duoc bdo cdo la lam giam qua trinh
sinh tong hop, bai tiét va tinh on dinh caa
protein C@). Chung t6i da dung 2 phan mém du
doan la SIFT va Polyphen-2 dé dy doan kha
nang gay bénh cta bién thé p.H108P va cac chi
sO du doan cta SIFT va Polyphen-2 Ian luot la
0.14 (dung nap) va 0.94 (c6 thé ton thuong)@2).
Nhu vay c6 thé thay, doi véi gen PROC,
nguoi Viét Nam ¢ mang mot dot bién hot spot
dé la p.R189W, diéu nay goi y cho viéc thiét ké
mot phan tmg PCR nham phat hién nhanh dot
bién nay trén quan thé nguoi Viét Nam khi can
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tam soat nguyén nhan di truyén ctia bénh ly
HKTMS.
KET LUAN

Két qua nghién cttu nay cho thay dot bién
gay bénh trén gen PROC la pho bién ¢ cac bénh
nhan HKTMS v6 cin, trong d6, dot bién
c.565C>T (p.R189W) la mot dot bién cd tan sudt
xudt hién cao. Ttr d6, chiing t6i dé xuat xay dung
quy trinh PCR phat hién nhanh dét biét nay dé
lam cong cu tam soéat bat thuong di truyén cho
cac bénh nhan HKTMS v6 can Viét Nam
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