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Abstract: Circulating cell-free DNA (cfDNA) consists of highly diverse, short DNA fragments that
reflect the physiological or pathological conditions of the body. Cancer patients exhibit higher
concentrations of cfDNA, but its integrity—assessed via the cfDNA integrity (cfDI) index—is
decreased compared to healthy individuals. The c¢fDI ratio based on Alu repetitive sequences (cfDI-
Alu) is considered a potential biomarker to support early diagnosis and progression monitoring of
cancer. This study develops a novel cfDI index based on two types of repetitive sequences: 4/u and
LINE-1 (LI). Initial evaluation of 122 cfDNA samples from lung cancer patients and 127 cfDNA
samples from healthy controls showed that the cfDI-Alu/L1 index achieved a higher AUC value
(0.72) than cfDI-Alu (0.69), suggesting that further studies with larger sample sizes are required to
determine the diagnostic value of this new index.
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Tém tit: DNA tu do trong mau ngoai vi (cfDNA) la cac doan DNA c6 kich thudc ngén rit da dang,
phén anh tinh trang sinh 1y hodc bénh 1y ciia co thé. cfDNA ciia bénh nhan ung thu c6 nong d6 cao
hon nhung tinh toan ven, danh gia qua hé s6 toan ven cfDNA (cfDI), giam di so véi nguoi khoe
manh. Hé s6 ¢fDI xdy dung trén trinh tu 1dp Alu (cfDI-Alu) dugc xem 1a chi thi tiém nang hd tro
chan doan sém va tién trién ctia bénh ung thu. Nghién ctru nay xdy dung mot hé s6 ¢fDI méi dwa
trén 2 loai trinh tu 1ap Alu va LINE-1 (L1). Khao sat budc dau trén 122 mau cfDNA ciia bénh nhan
ung thu phdi va 127 mau ¢fDNA ctia ngudi khoe manh cho thdy hé sb cfDI-Alu/L1 ¢é gia tri AUC
(0,72) cao hon so v6i cfDI-Alu (0,69), goi ¥ can nghién ctru trén s6 mau nhiéu hon dé xac dinh gia

tri chan doan cua hé s6 mai nay.

Tir khoa: cfDNA-DNA ty do trong mau, hé s6 cfDI (DNA integrity index), trinh ty lap Alu va

LINE-1 (L1).

1. Mé dau

DNA tu do trong méau ngoai vi (cfDNA) la
cac doan DNA c¢o6 kich thudc ngén rit da dang,
phén anh tinh trang sinh ly hoac bénh ly cta co
thé [1, 2]. Phan 16n c¢fDNA duoc tao ra do
apoptosis, bi phan giai béi DNase tao nén nhiing
phan tr kich thudc khong qua 160 bp [1]. Mot
phﬁn nhé ¢fDNA duoc tao tir té bao hoai ti, sau
d6 duoc phan giai thanh cac phan td cfDNA
khoang 180 bp [3]. Nong d6 cfDNA bién dong
theo trang thai sinh 1y va bénh 1y khac nhau. O
ngudi khoe manh, nong do cfDNA trong mau
dao dong 10 ng/mL - 30 ng/mL [2]. Trong khi
d6, ¢ bénh nhan ung thu, lugng cfDNA trong
mau co thé dat dén 180 ng/mL [2]. Nong do
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cfDNA ciia bénh nhan ung thu phoi khong té bao
nho (NSCLC) tang gap 4 1an so v&i nguoi khoe
manh va 2,5 1an so v6i cac bénh nhan viém
duong ho hap man tinh [4]. Hon nira, nong do
cfDNA tuong quan chat ché voi giai doan bénh
va thé tich khdi u [5]. Ngoai ra, nong do cfDNA
tang & cac trang thai sinh ly, bénh 1y. Vi du nhu
¢fDNA ¢ phu nit ¢6 thai ting khoang 3 1an so véi
ngudi khong mang thai va c6 thé tang dén 32 lan
trong truong hop tién san giat [6]. Su gia ting
néng do c¢fDNA duoc giai thich boi su ting
cuong giai phong cfDNA tir té bao, sy suy gidm
kha ning loai b cfDNA khéi tuan hoan va sy thay
d6i hoat tinh ciia cac DNase trong mau [1, 2].
Ngoai bién dong vé ndng do, cfDNA con co
su thay ddi vé kich thude. cfDNA ctia bénh nhan
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ung thu da day, vu, dai trang, phéi ¢0 kich thudce
trung binh 13 163 bp va ngin hon dang ké so véi
cfDNA cua nguoi khoe manh (166 bp) [7].
Ngoai ra, cfDNA cia nguoi khée manh c6 kich
thudc 6n dinh trong khi ¢fDNA ctia bénh nhan
ung thu ¢ kich thudc bién dong rit nhiéu va
ngan dan theo tién trién cua bénh [7].

Tinh toan ven cua cfDNA duogc xac dinh
bang nhiéu phuong phap khac nhau tir don gian
dén phirc tap nhu PCR hay giai trinh ty NGS [7]
va thuong dugc danh gia thong qua tinh toan ven
cua cac trinh ty lap nhu LINE-1 (L1), Alu do
chung c6 sb ban sao rit 16n (>10°/hé gen) va
phan bd rai rac trén khip hé gen [8]. Chi s toan
ven cfDNA (DNA integrity index - ¢fDI) duogc
xéc dinh phd bién bang ty 18 gitra sb lvong doan
DNA dai (>200 bp) va doan DNA ngén (~100
bp), ca 2 doan thudng dugc khuéch dai trén cing
1 trinh tg Alu [9, 10]. Panh gia cfDI dua trén
trinh tu Alu bang real-time PCR (qPCR) ¢ bénh
nhan ung thu vi giai doan sém, giai doan tién
trién va ngudi khoe manh cho thdy cfDI c6 xu
huong giam dan, trong khi nong do cfDNA téng
dan tuong tmg voi mirc do tién trién cua bénh
[9]. Chi s6 cfDI xay dung trén trinh tu Alu (cfDI-
Alu) dugc xem 1a chi thi phan tir hd trg chén
do4n ung thu va tién trién cua bénh [11].

Nghién ctru nay dé cap dén thiét ké va khao
sat hé so cfDI dua vao trinh tw lap LINE-1 (L1)
két hop voi trinh tu Alu. S6 ban sao tong thé cta
L1 thay d6i rat 16n trong DNA hé gen ciing nhu
cfDNA & cac bénh nhan ung thu. Vi du nhu c6 dén
18.739 ban LI chuyén vi (retrotransposition),
chiém dén 98% su chuyén vi ctia cac yéu td DNA
véan dong, xay ra 6 h¢ gen cua 38 loai té bao ung
thu [12]. Vi thé, hé s6 cfDI, xay dung trén ty 1¢
giita s6 luong doan Alu dai va doan L1 ngan, sé
phan 4nh bién dong rat 16n cta ca hai loai DNA
1ap nay. Chi s6 ¢fDI méi ctia nghién ctru, ky hiéu
1a cfDI-Alu/L1, dugc so sanh v6i hé sd truyén
thong cfDI-Alu trén nhom miu cfDNA cia
ngudi khoe manh va bénh nhan ung thu phoi. Két
qua cho thay hé s cfDI-Alw/L1 thé hién gid tri AUC
(dién tich duoi duong cong ROC) ¢6 kha nang phéan
biét gitra mau ung thu va ngudi khoe manh, goi y
tiém nang trd thanh chi thi phan tir khong x4m lan
h6 tro sang loc ung thu phdi tai Viét Nam.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Miu DNA chuidn coa nguoi (Human
Genomic DNA) cung cp boi hing Promega (Ma
s6: G3041) dugc pha lodng tao thanh cic mau
DNA chuin tir 1000 pg dén 1 pg va sir dung dé
xdy dyung duong chuan dinh luong tuyét dbi s6
béan sao cua Alu va Ll.

Mot mililit (1 mL) mau dugc thu nhan tir 127
ngudi khoe manh va 122 bénh nhéan ung thu phdi
c6 day du thong tin giai phiu bénh tir Bénh vién
Quéan y 175, Thanh phé H6 Chi Minh trong
khoang thoi gian tir thang 12 nim 2022 dén
thang 12 nam 2024. Mau mau dugc bao quan
trong dng chdng dong K2-EDTA; duogc ly tim
3000 vong/phuat trong 15 phut dé thu nhan 400
pL huyét twong. Cac mau huyét trong dugc luu
giit tai nhiét do -80°C cho dén khi tach chiét
cfDNA. Nghién ciru tuan theo cic van dé dao
duc duoc thong qua béi Hoi dong Y dire theo
quyét dinh s6 01-2023/NCHG-HDDD.

2.2. Cdc moi ddc hiéu cua Aluva L1

Cap mdi Alu78 va Alu205 duoc thiét ké trén
trinh ty béo thu ctia A/uY, khuéch dai san ph?im
¢6 kich thude 1an luot 12 78 bp va 205 bp. Cap
moi L88 duoc thiét ké dwa vao trinh ty dau 5°-
UTR cua L/ (X58075) khuéch dai san pham 88
bp. Trinh tw mdi, kich thudc san pham khuéch
dai da duoc cong bd [13] va dugc trinh bay trong
Bang 1.

2.3. Tdch chiét cfDNA

Cac mau huyét twong duoc rd dong tuan tu
qua hai budc nham han ché bién tinh DNA: mau
tir -80°C dugc gitt ¢ -20°C qua dém, sau do tir -
20°C chuyén sang 4°C trong 15 phut trudc khi
tién hanh tach chiét cfDNA. Bén trim uL huyét
tuong dugc sir dung dé tach chiét cfDNA tong s6
bang MagMAX™ Cell-Free DNA Isolation Kit
(Thermo Fisher Scientific) tuan tha theo
quy trinh ctia nha san xuat. cfDNA duoc thu
nhén trong 50 pL dém cua kit va luu trit ¢ nhiét
do -20°C.
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2.4. Xay dung dwong chudn sir dung DNA chudn
thwong mai

Mot dai ndong d6 DNA chuan dugc pha lodng
tir DNA ngudi cung cép boi hing Promega (Ma
s6: G3041). Dya vao ndéng do xac dinh bang hé
thong Qubit 4 Fluorometer (Thermo ~ Fisher
Scientific), lugng DNA tir 1000 pg dén 1 g
dugc sir dung dé xay dung duong hoi quy tuyén
tinh nham k1em tra hiéu suat khuéch dai (E
value) va hé sb tuyén tinh (R? value) cta ting

cip mdi va xac dinh cac gia tri Ct ngudng
(cut-off).

2.5. Phan g qPCR dinh lwong tuyét doi sé ban
sao cdc trinh tw Alu78, Alu205 va L8S

Phén ung qPCR st dung 1 pL cfDNA lam
khuén va PowerUp™ SYBR™ Green Master
Mix (Thermo Fisher Scientific) véi tong thé tich
20 pL cho mdt phan tmg. Thanh phan va diéu
kién gPCR dugc trinh bay trong Bang 2.

Bang 1. Trinh tu cic mdi khuéch dai doan Alu ngén (Alu78), Alu dai (Alu205) va L1 (L88) [13]

Tén mdi Trinh ty moi (5° - 37) Kich thudc san pham (bp)
Alu78-F cggtgaaaccccgtctctac
78
Alu78-R cgagtagctgggactacagg
Alu205-F acgcctgtaatcccageact 205
Alu205-R caagctcecgectccegggt
L88-F gtaaggggttagggagttttt
88
L88-R aataacaataacccgattttccaaatac

Béng 2. Thanh phan va diéu kién qPCR khuéch dai cac trinh tu Alu ngén, Alu dai va trinh tu L1

Khuéch dai trinh ty Alu 78 bp Khuéch dai trinh tu Alu 205 bp Khuéch dai trinh ty L1 88 bp
Thanh phin Tl(lflf)ch Thanh phin TI(‘EE)Ch Thanh phin Tl(lﬁf)ch
H,O 8,2 H,O 8,4 H,O 8,2
Alu78-F (10 pM) 0,4 Alu205-F (10 uM) 0,3 L88-F (10 uM) 0,4
Alu78-R (10 pM) 0,4 Alu205-R (10 pM) 0,3 L88-R (10 uM) 0,4
PowerUp™ SY].BRTM 10.0 PowerUp™ SYI'SRTM 10.0 PowerUp™ SYBRTM 10.0
Green Master Mix 2X ’ Green Master Mix 2X ’ Green Master Mix 2X ’
cfDNA 1,0 cfDNA 1,0 cfDNA 1,0
Téng 20,0 Téng 20,0 Téng 20,0
Chu trinh nhiét: 50°C, 2 phut; 95°C, 2 phut; 40 chu ky (95°C, 15 gidy; 60°C, 1 phut).
Doc tin hiéu ¢ budc kéo dai 60°C, I phut.

3. Két qua va thio lun
3.1. Tinh ddc hiéu cua cac cap moi

Hai cap mdi dic hiéu khuéch dai trinh tw Alu
¢6 kich thude 78 bp va 205 bp va cip mdi L88
khuéch dai trinh ty vung 5°-UTR cua L/ dugc
trinh bay trong Bang 1. Alu va L1 déu 1a cac yéu
t6 DNA van dong c6 sb ban sao rat 16n phan bd
khip hé gen; vi vay, can phai xac dinh tinh dic
hiéu ctia cac cap moi cho phép khuéch dai 1 doan

DNA c¢6 kich thuéc dung nhu thiét ké. Dé khing
dinh tinh dac hiéu cta cac cap mdi, DNA chuén
& nong do 100 pg duge 1am khudn cho phan tng
PCR, san phém khuéch dai duogc dién di trén gel
polyacrylamide 8% (Hinh 1A-C). Két qua cho
thay chi c6 1 bang DNA ¢6 kich thudc nhu mong
mudn va khong c6 dimer. Tiép dén, DNA chuan
dugc pha lodng theo dai ndng do tir 1000 pg dén
1 pg dé 1am khuon trong phan (mg qPCR. Két
qud phan tich duong cong noéng chay (melting



P. T Tung et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences 5

curve) trinh bay trong Hinh 1D-F cho thay chi co

1 dinh va khong c6 dinh phu. Két qua Hinh 1

churng to diéu kién phan irng da toi uu. DPiéu kién
A B

M NTC

Meit Curve

nay duoc ap dung dé xay dung duong chuan sir
dung trong dinh luong tuyét doi s6 ban sao cua
Aluva Ll & cac mau cfDNA.

C
(+) NTC M

Mot Curve

Hinh 1. (A-C). Két qua klem tra tinh déc hiéu ciia cap mdi Alu78 (kich thuge 78 bp) (A), cép moi L88 (kich
thudc 88 bp) (B) va cap mdi Alu205 (kich thude 205 bp) (C). (+): Mau 100 pg DNA chuin ciia nguoi; NTC: Dbi
ching 4m. M: Marker 50 bp (Thermo Fisher Scientific). (D-F). Két qua phan tich melting curve cta san phdm
gPCR khuéch dai DNA chuén ndng d tir 1000 pg dén 1 pg véi cac cap mdi Alu78 (D), L88 (E) va Alu205 (F).

3.2. Xay dung dwong chudn sir dung dinh lwong
tuyét doi so ban sao cua Alu78, Alu205 va L88

Mot pL DNA chuan nong d6 1000 pg, 100
pg, 50 pg, 25 pg, 10 pg va 1 pg dugc st dung
trong phan tng qPCR véi nong do cac mdi va
diéu kién nhu trong Bang 2. Phan tmg qPCR
duoc lap lai it nhit 3 1an. Puong chuan biéu dién
m01 trong quan tuyen tinh gitra cac gla tri Ct va
s6 ban sao cua ting trinh ty dich. Két qua trinh
bay trén Hinh 2 cho thiy duong chuan xay dung

boi mau DNA chuan dat hiéu suét khuéch dai E
=97,04% va hé s6 tuyén tinh R*= 0,995 dbi véi
trinh tu Alu c6 kich thuée 78 bp; E =97,83% va
R*=10,996 d6i véi trinh tw Alu c6 kich thuéc 205
bp va E = 94,62% va R*> = 0,99 d6i v6i trinh ty
L1 ¢6 kich thudce 88 bp. Két qua nay cho thay
phan ng xay ra voi ba trinh ty khudn déu co
hiéu suét khuech dai va hé sb tuyén tinh tot dap
g yéu ciu cho viéc dinh luong tuyét dbi s6 ban
sao cua trinh tu Alu ngan, trinh tu A/u dai va trinh
tu L1 trong mau cfDNA.
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Lwong DNA cho phan &rng qPCR (pg) (Log10)
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-o- L88:

R2=0.9959, [
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R2=0.9901, E=94.62%

Hinh 2. BPuong chuén duoc xay dung tir két qua qPCR véi cac cap mdi Alu78, Alu205 va L88, st dung dai pha

lodng DNA chuin ctia ngudi lam khuon, véi lugng DNA tir 1000 pg dén 1 pg. Cac gia tri hiéu suat khuéch dai

(E) va hé s6 tuyén tinh (R?) dugc xac dinh bang phan tich hdi quy tuyén tinh don. Phan timg qPCR duwoc lip lai
t6i thiéu ba lan cho mdi lugng DNA khuén.
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Hinh 3. So sanh gia tri dinh luong A/u va L1 trong cac mau cfDNA. S6 ban sao Alu78 (A), L88 (B) va Alu205
(C) trong 1 puL cfDNA cua bénh nhan ung thu phoi (cfLC) va nguoi khoe manh (cfNC). Kiém dinh Mann-
Whitney U duge st dung trong phén tich thong ké. (ns): P > 0,05; (***): P <0,001.

3.3. Dinh luong tuyét doi s6 ban sao ciia Alu78,
Alu205 va L88

S6 ban sao Alu78, L88 va Alu205 trong 1 uL
cfDNA tach chiét tir 400 pL huyét twong duoc
dinh luong tuyét ddi dua vao duong chuan. S6
ban sao duge quy doi tir lwong DNA dua trén gia
dinh bo gen ludng bdi ciia ngudi co khdi luong
6,5 pg va chira 10° ban sao trinh tu Alu va 5 x

10° ban sao trinh ty L/ [8]. Két qua cho thay sb
ban sao Alu78 va L88 & nhdm bénh nhan ung thu
phoi khong cao hon nhém ngudi khoe manh (P
> 0,05) (Hinh 3A, B). S ban sao trinh tu Alu78
va L88 ¢ 1 uL cfDNA cua nguoi khoe manh cod
gia tri twrong ung 2,51 x 107 va 1,54 x 10° (Hinh
3). Tuong tu, s6 ban sao trinh tu Alu78 va L88 &
1 uL ¢fDNA ctia bénh nhan ung thu phdi c6 gia
tri twong tmg 2,04 x 107 va 1,66 x 10° (Hinh 3).
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Tuy nhién, sb ban sao Alu205, dai dién cho cac
doan ¢fDNA c6 kich thudce 16n va tinh toan ven
cta cfDNA, c6 xu hudng trai ngugc & hai nhém
cfDNA tir nguoi khde manh va bénh nhan ung
thu phéi. SO ban sao Alu205 giam trong nhom
bénh nhan ung thu phdi so véi nhém ngudi khoe
manh (6,14 x 10° vs 1,01 x 107, P = 0,0001)
(Hinh 3C).

3.4. Xdc dinh hé so cfDI theo ty 16 Alu205/A1u78
va Alu205/L88

Tir két qué dinh lugng tuyét doi Alu78, 188
va Alu205, hé so cfDI gom cfDI-Alu va cfDI-

A
1.0 * > % %k
1
© 0.8-
= H
S 06 i
< : ante
S st o
= 0.4
> o
- S TH L
= 02 e HE
0.0 T I
cfLC  cfNC
(N=122) (N=127)

Alu/L1 duoc tinh toan bang ty 16 sb ban sao
Alu205/Alu78 va Alu205/L88 nhiam danh gia
mirc d6 toan ven ciia ¢cfDNA trong huyét tuong.
Két qua cho thiy cfDI-Alu & nhom bénh nhan
ung thu phdi thap hon nhém ngudi khoe manh
véi trung vi 1la 0,27 so voi 0,35 (P < 0,0001)
(Hinh 4A). Chi s6 ¢fDI-Alw/L1 & bénh nhan ung
thu phdi thidp hon nhém ngudi khée manh véi
trung vi 1a 0,76 so vaéi 1,20 (P < 0,0001) (Hinh
4B). Két qua nay phu hop véi sy gia ting murc
d6 phan manh cfDNA trong huyét twong bénh
nhan ung thu phdi.

B
4- % % % %
1
o 3- :
o :
E Gi-
S . AL
s 24 %
< i i
@- i i
SIRE B KR
e
Sl
0 1 1
cfLC  cfNC
(N=122) (N=127)

Hinh 4. Gia tri chI-ﬁAlu (A) va cfDI-Alu/L1 (B) ¢ cfDNA cua nguoi khoe man}l (cfNC) va bénh nhén ung thu
phoi (cfLC). Kiém dinh Mann-Whitney U duogc st dung trong phan tich thong ké. (¥***): P < 0,0001.

Pé danh gia kha ning phan biét bénh nhan
ung thu phdi va nguoi khoe manh ciia hai hé sb
cfDI-Alu va cfDI-Alu/L1, phan tich ROC dugc
thuc hién trén toan by 122 bénh nhén ung thu
phéi va 127 nguoi khoe manh. Két qua cho thay
cfDI-Alu c6 gia tri phén bi¢t hai nhom véi AUC
1a 0,69 va 95% CI: 0,61-0,75 (P < 0,0001) (Hinh
5A). Hé s6 cfDI-Alu/L1 c6 gia tri AUC 1a 0,72
va 95% CI: 0,66-0,78 (P < 0,0001) (Hinh 5B).
Két hop hai hé s6 nay cho gia tri AUC 14 0,74 va
95% CI: 0,68-0,80 (P < 0,0001) (Hinh 5C).

Méi lién hé giita hé s6 cfDI-Alu va cfDI-
Alu/L1 v6i ddc diém mo bénh hoc ctia bénh nhan
ung thu phdi dugc trinh bay trong Bang 3. Cé hai
hé s6 déu chua ghi nhan méi lién hé c¢6 ¥ nghia
thong ké vé6i tudi, gidi tinh, giai doan bénh va
loai ung thur (té bao nho & khong té bao nho).
Luu y rang phan tich theo giai doan bénh duoc
thuc hién trén 97/122 bénh nhan c6 day du thong
tin, chii yéu thudc giai doan III va IV. Két qua
nay khac v6i mot s6 nghién ctru trude [7] co thé
do ¢& mau hodc do hau hét bénh nhan déu & giai
doan Il va IV.
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A B C
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Hinh 5. Phan tich ROC cua cfDI-Alu (tinh theo ty 1¢ A!u205/Alu78) (,A)’ cfDI-Alw/L1 (tinh theo ty 1&
Alu205/L88) (B) va panel két hop hai hé so (C).
Bang 3. Moi lién hé giira h¢ s6 ¢fDI-Alu va c¢fDI-Alu/L1 véi ddc diém nhan khau hoc, md bénh hoc
cta bénh nhén ung thu phoi. KTBN: ung thu phoi khong € bao nho; TBN: ung thu phoi t€ bao nho.
NI: Khong c6 thong tin. Gia tri P: dugc tinh toan khi str dung kiém dinh Mann-Whitney U
Dic diém cfDI-Alu cfDI-Alw/L1
: Sémiu(N)| Trungvi | P Sémdu(N) |  Trungvi | P
Tudi
> 60 71 0,28 71 0,81
<60 51 0,26 0,339 51 0,68 0.152
Gidi tinh
Nam 72 0,27 72 0,78
N 50 0,27 0,603 50 0,68 0,388
Giai doan bénh
I 12 0,27 12 0,82
v 85 0,29 0,346 85 0,73 0,450
NI 25 25
Loai ung thu
KTBN 117 0,27 117 0,75
TBN 5 0,25 0,557 5 1,19 0,202

Thé tich huyét twong nhiéu hon 5 mL dugc
yéu cau dé tach ¢fDNA dap tmg cho cac k¥ thuat
phan tich gen don ban. Piéu nay duoc thao g
khi phan tich céc trinh tu ldp co sb ban sao 16n
trong h€ gen [8]. Trong nghién cru nay, chung
t6i chi sir dung 1 mL dé thu nhan 400 pL huyét
twong. Nam muoi pL cfDNA thu duoc theo
hudng dan cua kit tach chiét thwong mai du ding
cho nhiéu phan tich vdi trinh tw Alu va L1. Do
cac trinh tw Alu va L1 chiém dén gan 1/3 hé gen

nén chiing dugc xem la dai dién cho DNA hé gen
[8]. Vi thé, dinh luong sb ban sao cla cac trinh
tu 1ap nay dugc su dung phé bién dé xac dinh
luong ¢fDNA trong mau [14]. Piéu quan trong
hon, do tinh chét ciia ¢fDNA c6 ndng do ting
nhung bi dGt gdy nhiéu trong mau nguoi bi bénh
nén tinh toan ven cua cfDNA dugc danh gia
thong qua dinh lugng sb ban sao c¢6 kich thudc
16n, thuong khoang 200 bp dé dap ung tidu chi
cua ky thuit dinh luong real-time PCR [15] va
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s6 ban sao co kich thudce nho dai dién cho su dut
gdy ctia cfDNA [7]. Hé s6 cfDI-Alu di duoc st
dung dé phan biét bénh nhan ung thu véi nguoi
khoe manh va dé danh gia giai doan tién trién cua
ung thu [4, 7, 9].

Nghién ctru ny dua ra mot hé sé cfDI méi
két hop dinh luong sb ban sao cta 2 trinh tu 1ap
Aluva L1. Bén canh hé s cfDI-Alu, h¢ sé cfDI-
L1 da duoc xay dung can ctr vao s6 ban sao doan
L1 ¢6 kich thude 266 bp khuéch dai & ving 5°-
UTR va s6 ban sao ctia doan L1 c6 kich thudc 97
bp khuéch dai ¢ ving 3’ -UTR cua trinh ty 1ap L/
(cfDI-L266/L97) [16]. HE sO nay co gia tri tiém
ning trong chan doan sém ung thu vii véi AUC
= 0,80. Trong nghién clru nay, tuy chua co y
nghia thong ké nhung so ban sao cia L1 (88 bp)
¢6 xu thé ting hon sb ban sao Alu (78 bp) &
cfDNA bénh nhan ung thu phéi. Két qua chi ra
gia tri AUC cua hé sb truyén théng cfDI-Alu =
0,69 (Hinh 5), twvong duong voi AUC cua cfDI-
Alu = 0,69 trong nghién ctru cia Bortul & cs.
[16]. Tuy nhién, gia tri AUC cia hé sb cfDI-
Alw/L1 (0,72) cao hon so véi cfDI-Alu goi ¥ can
mo rong co mau nghién ciru dé danh gid sau hon
gia tri hd tro chin doan cua hé s6 moi nay dbi
v6i ung thu phdi & Viét Nam.

Mic du két qua cho thiy tiém ning cua cac
chi thi phan tir cfDI-Alu, cfDI-Alu/L1 trong chan
doan ung thu phoi khong xam l4n, nghién ciru
nay van con mot s6 han ché can duoc khic phuc.
Thér nhét, mau phan tich sir dung chi dugc thu
thap tai mot co s6'y té duy nhét nén chua co tinh
dai dién cao cho cac bénh nhan mic ung thu phéi
tai Viét Nam. Thir hai, nhom ching dugc s
dung trong nghién ctru hoan toan 1a nguoi khde
manh, chua bao gém cac bénh nhan mic céac
bénh phdi lanh tinh nén chua phan anh ding bdi
canh sang loc thuc té. Bén canh d6, cac bénh
nhan ung thu phdi trong nghién ctru déu ¢ giai
doan mudn (giai doan Il va IV), vi vay kha ning
phat hién ung thu phdi giai doan sém cta cfDI-
Alu, cfDI-Alu/L1 chua duoc danh gia day du.
Do d6, nghién ctru can duoc mo rong so luong
mau, thu thap tir nhiéu co s& y té khac nhau, bo
sung cac bénh nhan ung thu phoi ¢ giai doan sém
hon I va II, ddng thoi bd sung nhdm mau ching
gdm cac bénh nhan mic cac bénh phoi lanh tinh

nhu cac bénh phdi man tinh, viém phdi, lao phdi
hay cac nét phoi lanh tinh. Ngoai ra, viéc bo sung
phan tich thém tap mau xac nhan doc lap 1a can
thiét nham dénh gid chinh xac kha ning chan
doan va phan anh tién trién bénh cua cfDI-Alu
va cfDI-Alu/L1 ¢ bénh nhan ung thu phdi tai
Viét Nam.

4. Két luan

Nghién ciru da thiét ké thanh cong va khao
sat duoc tiém ning sit dung cua hé sb cfDI-
Aluw/L1 khi so sanh v6i hé s6 cfDI-Alu truyén
thong trong viéc danh gia tinh toan ven cua
c¢fDNA trong mau ngoai vi.

Loi cdm on

Cac tac gia tran trong cam on Phong thi
nghiém Sinh Y, B6 mén Sinh hoc té bao, Khoa
Sinh hoc, Truong Pai hoc Khoa hoc tu nhién,
Pai hoc Qudc gia Ha Noi.
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