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XAY DUNG QUY TRINH GIAI TRINH TU’ SANGER
CHAN POAN CAC BIEN THE DI TRUYEN TREN GEN DPYD
LIEN QUAN PEN TICH LUY POC TINH THUOC FLUOROPYRIMIDINES
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TOM TAT

Gidi thiéu: Mot s6 bién thé di truyén trén gen
DPYD da dugc chu‘ng minh lam suy giam hodc mat
hoan toan hoat tinh enzym d|hydropyr|m|d|ne
dehydrogenase (DPD), qua dé lam tang déang k& nguy
cd ngd doc nghiém trong, tham chi t& vong & bénh
nhan ung thur diéu tri bang quoropyr|m|d|nes Céc bién
thé nay phan bS trai rong G nhiéu vung gen khac
nhau, khién quy trinh xét nghiém phai ti€n hanh nhiéu
phan ung PCR riéng lé trch'fc khi giai trinh tu gen.
Nghlen clu nay dé xuat giai phap Multiplex PCR ket
hdp g|a| trinh tu Sanger nham phat hién dong thdl cac
bién thé quan trong trén gen. Céch tlep can nay glup
rut gon s6 budc thao tac rut ngan thdi gian_tra két
qua, mang lai h|eu qua klnh té va dac biét ho trg ra
quye't dinh 1&m sang kip thdi, dam bao an toan cho
ngudi bénh. Muc tiéu: Xay dLrng quy trinh g|a| trinh
tu Sanger chan doan cac bién thé di truyén trén gen
DPYD lién quan dén tich Iy doc tinh thudc
fluoropyrimidines. P06i tuwgng va phuong phap
nghién ciru: (I) Nghién clu thuc nghiém cac budc
thiét ké 4 cdp doan moi dac hiéu va t6i uu hda diéu
kién phan Ung Multlplex PCR khuech dai 04 vung trinh
tu’ khac nhau trén gen DPYD cé chifa céc bién thé di
truyén quan tam: rs3918290 (DPYD*2A), rs55886062
(DPYD*13), rs67376798 (c.2846A>T) va rs56038477
(c.1236G>A); (II) t6i uu hoéa lugng san pham
Multiplex PCR cho qua trinh gidi trinh tu’ Sanger; (III)
toan bo cac budc ky thuat dugc ap dung trén 05 mau
DNA b0 gen nger| tinh nguyen nhdm danh gla chat
Iu‘dng quy trlnh Két qua: Da thiét ké thanh cong 04
cép doan mdi dic hiéu gidp khuéch dai 4 bién thé
quan tdm. Phan (ng Multiplex PCR dugc t8i uu hoda
trong thé tich 25 uL nhu sau: Q5® H|gh Fldel|ty
Master Mix (1X), DNA khuon 50 ng, va cdap mdi vdi
nong doé to6i uvu lan lugt la HaploB3: 0,125 uM;
DPYD2A: 0,25 pM; DPYD13: 0,5 uM; D949V: 0,125
HM; thém nudc tinh sach khéng chira nuclease dén du
thé tich. Chu trinh nhiét: 1 chu ky (98 °C 30 s); 35
chu ky (98°C 10 s, 58°C 15's, 72°C 30 s); 1 chu ky
(72 °C 60 s). Lugng san pham Multiplex PCR t6i thi€u
tr 20 ng dam bao viéc glal trinh tu Sanger dat chat
lugng. Tat ca 05/05 mau DNA bo gen nguGi tinh
nguyén cé két qua gidi trinh tu dat chat lugng theo
khuyen cao nha san xudt va vi tri bién thé quan tam
déu cd két qua QV20+, cho phép dé dang két luan
kleu gen. Két Iuan ba xdy dung va t0| uu thanh
cdng quy trinh gidi trinh ty Sanger d€ xac dinh bdn
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SUMMARY
DEVELOPMENT OF A SANGER SEQUENCING
PROTOCOL FOR DETECTING DPYD GENE
VARIANTS ASSOCIATED WITH

FLUOROPYRIMIDINE-INDUCED TOXICITY

Introduction: Several genetic variants in the
DPYD gene have been shown to reduce or completely
eliminate  the activity of  dihydropyrimidine
dehydrogenase (DPD), markedly increasing the risk of
severe, and sometimes fatal, toxicity in cancer
patients treated with fluoropyrimidines. These variants
are distributed across multiple regions of the gene,
requiring numerous individual PCR reactions prior to
Sanger sequencing. This study proposes a Multiplex
PCR combined with Sanger sequencing approach to
simultaneously detect key DPYD variants. This
strategy simplifies the workflow, shortens turnaround
time, reduces overall cost, and provides timely clinical
information to ensure patient safety. Objective: To
establish a Sanger sequencing protocol for the
detection of DPYD gene variants associated with
fluoropyrimidine-induced toxicity. Materials and
Methods: (i) Experimental optimization of four pairs
of specific primers and development of a Multiplex
PCR reaction amplifying four DPYD regions harboring
clinically relevant variants: rs3918290 (DPYD 2A),
rs55886062 (DPYD 13), rs67376798 (c.2846A>T), and
rs56038477 (c.1236G>A); (ii) optimization of PCR
product quantity for high-quality Sanger sequencing;
(ii) application of the complete protocol to five
genomic DNA samples from healthy volunteers for
validation. Results: Four specific primer pairs were
successfully designed to amplify the target DPYD
regions containing the variants of interest. The
optimized 25 pL Multiplex PCR reaction consisted of:
Q5® High-Fidelity Master Mix (1x), 50 ng genomic
DNA template, and primer concentrations as follows:
HaploB3, 0.125 puM; DPYD2A, 0.25 uM; DPYD13, 0.5
UM; D949V, 0.125 pM; with nuclease-free water
added to final volume. The thermal cycling conditions
were: initial denaturation at 98°C for 30 s; 35 cycles
of 98°C for 10 s, 58°C for 15 s, and 72°C for 30s;
followed by a final extension at 72°C for 60s. A
minimum of 20 ng Multiplex PCR product was
sufficient to achieve high-quality Sanger sequencing
results. All five volunteer samples produced
sequencing chromatograms meeting manufacturer
quality standards, with variant positions achieving
QV20+ scores, enabling unambiguous genotype
determination. Conclusion: A Sanger sequencing
workflow was successfully established and optimized
for the detection of four clinically significant DPYD
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variants. This method offers a practical and efficient
approach for preemptive pharmacogenetic testing in

fluoropyrimidine  therapy. Keywords: DPYD,
rs3918290, rs55886062, rs67376798, rs56038477,
Multiplex PCR, Sanger sequencing.

I. DAT VAN DE

MOt s6 bién thé di truyén trén gen DPYD nhu
rs3918290 (DPYD*2A), rs55886062 (DPYD*13),
rs67376798  (c.2846A>T) va  rs56038477
(c.1236G>A) da dugc chirng minh lam suy giam
hoac mat hoan toan hoat tinh enzym
dihydropyrimidine dehydrogenase (DPD), qua dé
lam tdng dang k& nguy co ngd ddc nghiém trong
tham chi t&r vong & bénh nhan ung thu diéu tri
bang fluoropyrimidines [1, 2]. Cac hudng dan
quoc té vé Dugc — Di truyén hoc da nhan manh
vai trd viéc xét nghiém bién thé di truyén DPYD
trong cd thé héa phac dd diéu tri, gidm bién
chirng do ngd doc va nang cao tinh an toan khi
st dung thu6c fluoropyrimidines [3,4]. Trong
thuc hanh lam sang, giai trinh tu Sanger van
dudgc coi la “tiéu chudn vang” nhd dd chinh xac
cao. Tuy nhién, viéc cac bién thé di truyén cd y
nghia 1am sang trén gen DPYD phan bé trai
rong, khién viéc phan tich phai ti€n hanh nhiéu
phan ng PCR riéng lé trudc khi gidi trinh tu
gen, lam gia tang ganh nang chi phi va kéo dai
th&i gian phéan tich. Vi vdy, viéc phat trién quy
trinh Multiplex PCR cho phép khuéch dai dong
thdi cac ving gen mang bién thé trudc khi giai
trinh tu’ Sanger, gop phan rut ngan quy trinh, toi
uu chi phi va dac biét mé& rong kha nang (ng
dung trong lam sang.

Il. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U
Thiét ké nghién ciru: Nghién c(u thuc nghiém.
Thoi gian va dia diém nghién ciru: TU

thang 01- 08/2025, tai Trung tam Nghién cliu Y

sinh (TTNCYS), Trudng DPai hoc Y khoa Pham

Ngoc Thach (Trudng DHYKPNT).

Phuong phap nghién clru: Vat liéu nghién
ciu: DNA bd gen ngudi tinh nguyén ndéng do
khoang 10 ng/uL v@i do tinh sach OD2sonm/
OD2sonm trong khoang 1,8-2,0. B4i tugng nghién
clru: Cac ddc diém ky thuat cla quy trinh bao
gom: (i) Péc diém cac doan mdi; (ii) Chuang

II. KET QUA NGHIEN cU'U
3.1. Trinh tu cac doan moéi dugc thiét ké

trinh nhiét va thanh phan phan ng Multiplex
PCR; (iii) Lugng san phdm Multiplex PCR dau vao
thich hgp dé tham gia phan Ung giai trinh tu
chuoi; (iv) Céc chi s6 ndi ki€ém tra chat lugng ky
thudt giai trinh tu Sanger va déc diém dién di do
tai ving gen ch(ra bién thé. Cac budc tién hanh:

e DNA b0 gen dugc ly trich tr mau tinh
mach bang bd TopPure Blood DNA Extraction Kit
(ABT), chdp nhan mau cé nong dé = 10,0 ng/uL
va 0D260/280 = 1,8-2,0.

e Cac doan moi dac hiéu khuéch dai vung
chita bién thé rs3918290, rs55886062,
rs67376798 va rs56038477 trén gen DPYD
(GRCh38) dugc thiét k& b&ng Primer-BLAST va
ki€m tra bang OligoAnalyzer va BLAST. Tiéu chi
lua chon: do dai 18-25 bp, Tm 58-62°C (ATm
<2°C), GC 40-60%, khong hinh thanh cau tric
th(r cdp manh hodc lai chéo G 3'OH.

e Phan (fng Multiplex PCR dugc tdi uu bang
Q5® High-Fidelity 2X Master Mix (NEB) trén
Mastercycler X50 (Eppendorf) nham tao 4 san
pham dac hiéu, rd rang, khéng c6 béng phu khi
dién di agarose 1,5%

e San phadm dugc tinh sach bang ExoSAP-IT
(Thermo) va chuén bi & cac mic 20-80 ng dé
xac dinh lugng toi uu cho giai trinh tu.

e Gidi trinh tu hai chiéu dugdc thuc hién bang
BigDye Terminator v3.1 Kit (ThermoFisher) va
phan tich trén Genetic Analyzer 3500 (Applied
Biosystems) sau tinh sach ethanol va hoa tan
trong Hi-Di™ Formamide.

e DIt liéu dugc x ly bang Sequencing
Analysis v6.0 va Variant Reporter v2.0 (Applied
Biosystems); tiéu chi chdap nhan gom QV20+
>90%, LOR >90%, Trace Score >40, d6 thi tin
hiéu tai vi tri bién thé rd va nhat quan gitta hai
chiéu, phu hgp trinh tu chudn DPYD.

e Quy trinh dugc 13p lai trén 5 mau DNA
khac, do k¥ thuét vién doc Iap thuc hién dé danh
gia tinh &n dinh.

Pao dirc trong nghién ciru: Ching nhan
chdp thuan dao dirc trong nghién cliu y sinh, s6
1184/TDHYKPNT-HDDD ngay 22/10/2024 cua
Trudng Dai hoc Y khoa Pham Ngoc Thach.

Bang 1. Théng tin doan moi thiét ké cho phan irng Multiplex PCR

" ~ .».| Nhiét D6 dai
TT | Bién thg | Ten doan Trinh tu méi (5'-3") Do dai\s5 1 $hglnGCsan pham
moi (Nu) chay (bp)
HaploB3 (F) | TGGTAACTGAAACTCAGGTTTGG | 23 | 58,8 |43,5
1560384771 h1oB3 (R) | CTGTTCCAACTACTCTGCCTCAT | 23 | 601 [47.8| %3
3 [153918290 | DPYD®2A (F)]  TACCAGCCACATACAGTG 18 | 584 |50,0] 580
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DPYD*2A (R)|  AATGTGAGAAGGGACCTC 18 | 58,1 [50,0
DPYD*13 (F)|  ATGGGACAGAAAGGAAGG 18 | 58,5 [50.0

3 155886062 55yp#13 (RY| GGATGCTGTGTTGAAGTG 18 | 582 |500] /4
D949V (F) | CCAGTCTCCCAAGTTAATATAATGC | 25 | 57.6 | 40.0

4 1673767981549V (RY | AGAGCAATATTTGGCACCACTG | 22 | 59.2 |454| 390

Cha thich: F: Moi xudi (forward); R: Moi
ngugc (reverse)

3.2. Piéu kién phan (rng Multiplex PCR.
Quy trinh t6i uu hdéa phan (ng Multiplex PCR
dugc thuc hién dua trén diéu kién chudn cla cdp
mdi DPYD2A (58°C, 0,5 pM) d3 dugc nhdm
nghién cltu cong bo trudc do [5]. Cac cap moi con
lai (Bang 1) dugc khao sat & cac néng do 0,5;
0,25; 0,125 pM. Két qua Simplex PCR cho thay
HaploB3 (0,125 uM), DPYD13 (0,5 uM) va D949V
(0,125 pM) tao san pham dic hiéu, khdng xuét
hién bang phu (dir liéu khong trinh bay).

2] (31 (4] [5] (6] (M)

Hinh 1. Két qua t01 u’u hoa nong do doan

moi DPYD2A trong phan trng Multiplex PCR

Phan (fng Multiplex PCR ban dau dugc thiét
lap trong 25 WL, gom Q5® High-Fidelity Master
Mix (1X), 20 ng DNA khuén va cac mdi & néng
d6 ban dau: HaploB3 0,125 uM; DPYD2A 0,5 uM;
DPYD13 0,5 pM; D949V 0,125 uM. Chu trinh
nhiét: 98°C 30 s; 35 chu ky (98°C 10s, 58°C 15s,
72°C 30 s); 72°C 60s. Phan ('ng cho san pham
dac hiéu nhung tin hiéu HaploB3 yéu, trong khi
DPYD2A khuéch dai manh (Hinh 1. Giéng [1]).
Sau khi gidam néng d6 m6i DPYD2A xudng 0,25
UM, cic bang dat tin hiéu can bang (Hinh 1.
Giéng [2]). O muc 0,125 uM, khéng ghi nhan tin
hiéu san pham khuéch dai (Hinh 1. Giéng [3]).

(8 =21 3 (0] 51 %} (M)

Bibery

»
ez (M 1o DA, barhdon

Hinh 2. Két qua t6i uu hoa luong DNA
mach khuén trong phan irng Multiplex PCR

Lugng DNA khuon dugc toi uu & 50 ng, 100
ng va 200 ng (lan lugt tai gleng [1,3,5]), trong
d6 murc 50 ng cho tin hiéu rd, dong déu va tiét
kiém mau (Hinh 2).

Nhu vay, 1ap lai phan (ng Multiplex PCR
trong thé tich 25 pL, bao gém Q5® High-Fidelity
Master Mix (1x), 50 ng DNA khuén, va nong do
moi: HaploB3 0,125 pM; DPYD2A 0,25 uM;
DPYD13 0,5 uM; D949V 0,125 uM. Chu trinh
nhiét gom: 98 °C trong 30 giay; 35 chu ky (98
°C 10 giay, 58 °C 15 giay, 72 °C 30 giay); 1 chu

d

qua nhu Hinh 3 sau:
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Hinh 3. Két qua dién di san phdm Slmplex
PCR va Multiplex PCR khuéch dai cac ving
gen DPYD quan tim

Nhan xét: Két qua dién di trén gel agarose
1,5% (110 V, 30 phut) cho thay cac phan Ung
simplex PCR va multiplex PCR déu tao san pham
dac hiéu vdi kich thudc dung thiét ké (Bang 1).
Giéng chiing_am khéng xuat hién bang, loai trir
nguy cd nhiém chéo. Phan ('ng Multiplex PCR
cho b6n bang khuéch dai rd rang, khong cé bang
phu hay primer-dimer, véi néng d6 san pham
trung binh trudc tinh sach dat 26,5 + 1,8 ng/uL.
Nhu vay, quy trinh Multiplex PCR khuéch dai
dong thdi bon vung gen DPYD quan tam da
dugc t6i uu thanh céng, san sang cho budc giai
trinh tu Sanger.

3.3. T6i uu lugng DNA dau vao phan
{rng giai trinh tu’ chuoi san pham PCR

LT }ulllJ oy, Gides

Bang 2. I(et qua thu’c hién giadi trinh tu’ Sanger & murc san pham Multiplex PCR

. Kidu Mirc 20 ng Mirc 40 ng Mirc 80 ng
Bién thd | Doan mdi |KIoW (%LOR, %QV20+,|(%LOR, %QV20+,(%LOR, %QV20+,
9 Tracescore) Tracescore) Tracescore)
HapB3 (F) 89,0%; 91,0%; 48 | 83,9%; 87,2%; 39 | 91,5%; 85,0%; 42
rs56038477 1283 (R) | ©/C [796,0%, 93.0%, 48 | 86,3%; 89,5%; 46 | 91,0%; 93.0%; 47
rs3918290 | DPYD*2A (F) | G/G | 89,0%; 87,5%, 49 | 60,3%; 65,0%; 41 | 57,0%: 79,0%; 31
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DPYD*2A (R)

91,0%, 91,0%; 47

72,9%; 82,9%; 47

68,0%; 85,1%; 43

rs55886062 |- 2P YD*13 (F)

88,0%; 90,2%; 48

88,2%; 85,9%; 43

71,0%; 87,0%; 47

DPYD*13 (R)| /T

96,0%; 89,9%; 41

85,2%; 85,9%; 43

77,0%; 85,0%; 43

D949V (F)

83,0%; 89,0%; 41

83,7%; 87,8%; 44

82,0%; 82,0%; 47

rs67376798 A/A

D949V (R)

90,0%; 87,0%; 48

85,5%; 90,0%; 48

81,0%; 87,0%; 41

Nhén xét: Lugng san pham Multiplex PCR
sau khi tinh sach v8i ExoSAP-IT PCR Product
Cleanup Reagent (Thermo) cho két qua khoang
23 (£ 2,2) ng/ uL. Két qua phan tich cho thay
céc ki€u gen xac dinh dudc tir cd hai chiéu doc
déu trung khdp va nhat quan la dang wild-type.
Trong d6, két qua giai trinh tu rs56038477 va
rs67376798 duy tri tin hiéu dn dinh & ca ba muc
DNA, trong khi két qua rs55886062 co xu erc'Sng
giam chat Ierng tai 80 ng, ggi y kha nang gay
nhiéu khi ndbng d6 cao. Két qua rs3918290 dao
dong I6n nhat, dac biét & chiéu xubi suy giam ro
rét khi tang DNA, cho thdy mic 20 ng phu hgp
hon cho bién thé nay. Tuy nhién, nhin chung, ca
ba mic DNA déu cho phép xac dinh chinh xac
ki€u gen. Nhu vy, nhom nghién cffu lua chon
mic san phdm Multiplex PCR tdi thi€u can sir
dung la 20 ng.

3.4. banh gia quy trinh giai trinh tu
Sanger trén 05 mau DNA ngudi tinh nguyén.
K&t qua Multiplex PCR va gidi trinh tu Sanger trén
05 mau DNA ngugi tinh nguyén nhu sau:

703 bp
580 bp
A74 bp
380 bp

Hinh 4. Két qua dién di san pham Multiplex
PCR cua 05 nguoi tinh nguyén trén gel
agarose 1,5% J diéu kién 110V trong 30
phuat

Nhén xét: Giéng chirng am [6] khong xuat
hién bdng, loai trlr nguy cd nhiém chéo. San
phdm Multiplex PCR [1-5] déu cho san pham dic
hi€u vdi kich thudc dL'mg thiét ké

Bang 3. Két qua giai trinh tu Sanger
trén 05 miu DNA ngudi tinh nguyén

Trace|Kiéu

Bién thé |TT|%LOR|%QV20+ score| gen
1197% | 90% | 45 | G/G

296.7%| 93% | 48 |G/G
rs56038477 3 |96.5% | 94% | 47 |G/G
4096.7%| 90% | 46 |G/G

5(92.6%| 91% | 46 |G/G

196.5% | 89.5% | 49 | G/G

rs3918290 5549, [ 87.5% | 49 | G/G

228

3192.7%| 92.6% | 50 |G/G

4] 93% | 92.2% | 50 |G/G

5195.5%| 91.9% | 50 |G/G

1[86.5%| 87% 45 | T/T

2| 95% | 89.8% | 41 | T/T

rs55886062 3 [93.8% | 89.9% | 47 | T/T
4] 943 | 89.5% | 41 |T/T

5194.5% | 86.8% | 33 |T/T

1] 72% | 92.3% | 44 |A/A

2192.1% | 91.7% | 48 | A/A

rs67376798) 3 |94.5% | 87.7% | 47 | A/A
41 89% | 92.0% | 46 | A/A

5| 94% | 88.8% | 47 |A/A

S i iy s O T e YANL S e P Yo Yoo 3 B |1 oot okr S

Hinh 5: Két qua gidi trinh tu’ Sanger cho
kiéu gen dong hop G/G bién thé rs3918290

[ athe s A2 S0 e s S0 siBir ¥

Rty oty sl vake it il ke 4

Hinh 6: Két qua giai trinh tu’ Sanger cho
kiéu gen déng hop T/T bién thé
rs55886062

- e e o e

Hinh 7: Két qua giai trinh tu’ Sanger cho
kiéu gen déng hop G/G bién thé
rs56038477
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Hinh 8: Két qua giai trinh tu’ Sanger cho
kiéu gen déng hop A/A bién thé
rs67376798

Nhén xét: Két qua g|a| trinh tyu Sanger trén
05 mau DNA tinh nguyén déu dat tiéu chi chat
lugng (bang 3) v6i hinh anh dién di d6 rd rang,
khong c6 hodc it séng nhiéu. Diéu nay khang
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dinh quy trinh MuItlpIex PCR két hgp Sanger on
dinh, kha thi va cd thé I3p lai trén nhiéu mau
cling nhu gilra cac ky thuat vién khac nhau véi
do chinh xac va tin cdy cao. Tat ca tinh nguyén
vién déu cé két qua ki€u gen wild-type bién thé
di truyén quan tam.

IV. BAN LUAN

So vGi phudng phap Simplex PCR khuéch dai
riéng lé tirng bién thé, viéc trién khai Multiplex
PCR trong nghién cttu nay cho phép khuéch dai
dong thdgi bon vung trinh tu dich cia gen DPYD
trong cing mét phan (ng duy nhat, qua d6 khac
phuc han ché cua giai trinh tu Sanger — von chi
doc chinh xac cac doan DNA ngdn dudi 1.000
bp. YEu t6 ky thuat c6t IGi cia Multiplex PCR
nam & kha ndng phéi hgp hai hoa gitra cac cép
moi trong cing mot hé phan rng, nham duy tri
trang thai can bdng dong hoc khuéch dai cac
amplicon. Néu chi mét cdp modi cd nhiét do bat
c8p hodc ndng dd Iéch dang k€&, hodc hinh thanh
cdu trdc thir cap hay lai chéo, phan (rng cé thé bj
suy giam hiéu sudt va gdy mat can bang gilra
céac san phdm PCR. Do d6, moi can dugc thiét ké
v@i nhiét d6 Tm tudgng dong, tranh lai chéo tai
dau 3'OH, ddng thdi dugc danh gid in silico dé
sang loc cac “xung dot” tiém &n trudc khi thuc
nghiém Cac céng cu nhu Primer3, OligoAnalyzer
gilip phan tich g|a tri AG, Tm, tudng tac chéo va
tinh dac hiéu cta tirng moi, ho trg toi uu thiét ké
ban dau. .

Tuy nhién, do phan 'ng PCR van chiu anh
hudng cla nhiéu yéu t6 nhu ndng do Mg2+, hoat
tinh enzyme va chat lugng DNA khudn, viéc
tham dinh in vitro van 1a budc bat budc dé kiém
chiing kha nang khuéch dai dac hiéu va do can
bang san phdm. Giai doan hiéu chinh nay gitp
tinh chinh nong dé moi, diéu kién phan (ng va
xac lap nguGng t6i uu, tao nén chu trinh t6i uu
hoa hai budc — két hgp gilra thiét ké in silico va
thuc nghiém in vitro — nhdm rit ngan thgi gian
thir nghiém, gidm chi phi hda chat, dong thdi
nang cao d6 dac hiéu va do tin cdy cua phan
(fng Multiplex PCR.

Khi b6n phan (ng Simplex PCR dugc tich
hgp thanh mét phan (fng Multiplex duy nhat,
lugng hoda chat va vat tu tiéu thu giam trung
blnh khoang 75%, thdi glan thao tac dugc rat
ngan khoang 17% do giam s8 an chudn bi va xur
ly mau. Viéc cdt giam dang ké thao tac p|pet
gitp glam sai s0 tich Iy va tang tinh nhat quan
gilta cac ky thuat vién. DU s6 phan (ng g|a| trinh
uig Sanger van glLr nguyén (bon phan (ng cho
bén vling gen), tdng chi phi xét nghiém giam
khoang 35-40% so vdi quy trinh Simplex PCR

truyén th6ng nhg tiét kiém cong chudn bj, tinh
sach va quan ly mau. Bén canh Igi ich kinh té,
quy trinh Multiplex PCR cdn gdép phan nang cao
hiéu qua van hanh phong xét nghiém, dac biét
phu hgp véi cac ca s6 y té cd ngudn luc han ché,
nai can toi vu chi phi ma van dam bao do tin cay
va chat lugng két qua.

D6 chinh xac clia quy trinh dugc khdng dinh
qua két qua giai trinh tu hai chiéu trung khdp
hoan toan vai trinh tu tham chiéu, cung cac chi
s8 %LOR, %QV20+ va Trace score 6n dinh
trong khoang 20-80 ng DNA dau vao. Quy trinh
cho thay kha nang tai Iép tot gilta cac lan chay
va gilra cac ky thuat vién khac nhau, phan anh
mic do chudn héa cao. Dau vdy, nghién clu
hién méi dugc tién hanh trén DNA ngudi tinh
nguyén khdée manh v8i quy m6 mau con han
ché; viéc md rong danh gia trén bénh nhan diéu
tri fluoropyrimidines, két hgp v@i cac nén tang
hién dai nhu NGS hodc microarray, cung viéc
tham gia chuang trinh ngoai kiém, 13 hudng can
thiét dé xac thuc gia tri 0ng dung 1dm sang.
T6ng thé, Multiplex PCR két hop Sanger la giai
phap ky thuat kha thi, tié€t kiém va c6 do tin cay
cao, gop phan ndi dia hoéa cong nghé dugc — di
truyén tai Viét Nam, hudng dén muc tiéu cd thé
hdéa diéu tri ung thu va nang cao chat lugng
cham séc bénh nhan trong ky nguyén y hoc
chinh xac.

V. KET LUAN

Da xay dung va toi uu quy trinh giai trinh tu
Sanger d& xac dinh bién thé rs3918290,
rs55886062, rs67376798 va rs56038477 trén gen
DPYD.
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THU'C TRANG KIEN THU'C, THY'C HANH LIEU PHAP TAP THO'
O’ NGU'O'1 BENH CHAN THUONG LONG NGU'C CO DAN LU'U KHOANG
MANG PHOI TAI HAI BENH VIEN HANG I- TP HAI PHONG NAM 2025

TOM TAT

Muc tiéu: Khao sat kién thirc, thuc hanh I|eu
phap tap thd & ngerl bénh chéan terdng Iong nguc cé
dan luu khoang mang phdi tai hai bénh V|en hang I-
TP Hai Phong nam 2025. Dp| tugng va phuadng
phap Nghlen citu mo ta cat ngang trén 78 ngu‘d|
bénh chan thudng [6ng nguc ¢6 dan luu khoang mang
ph0| tai khoa Phau thuat Long nguc Tim mach - Bénh
vién Hitu Nghi Viét Tiép va khoa Phau thudt Than kinh
Léng nguc Mach méu va Cot sdng Bénh vién Pa khoa
Hai Duong tu thang 1 ndm 2025 dén thang 5 ndm
2025. Kién thu‘c cla ngerl bénh dugc do qudng qua
10 cdu hoi vé liéu phap tap thd, mdi cau tra |O'I dung
dugc tinh 1 diém. Thuc hanh derc danh g|a qua 3
thang tap thd goém tap thd chim mdi, tap thé co
hoanh va tap thé théi bong. Kién thirc, terc hanh liéu
phap tap thd dudc chia thanh 2 loai: kién thirc, thuc
hanh tot khi tong diém > 70%. Kién thirc, terc hanh
chua tét khi tong diém < 70%. Két qua: Pa s6 nguoi
bénh la nam gigi, chiém 78,2%. Tuoi trung binh cta
ngud bénh 1a 51,24 + 11,6. Ty 1& ngudi bénh c6 kién
thirc tot vé liéu phap tap thd 1a 46,7%. Ty Ié ngudi
bénh cé thuc hanh tét vé ca 3 liéu phap tap thd la
33,3%. K&t luan: Ty 1€ ngudi bénh co6 kién thuc va
thuc hanh tot vé liéu phap tap thé chua cao. can tang
cudng tu van gido duc suc khde va hudng dan ngudi
bénh tap tha dé phong tranh bién chiing sau phau
thuat dan Iuu khoang mang phéi. Ter khéa: Kién thirc,
thuc hanh liéu phap tap thd ngudi bénh, dan Ut
khoang mang phdi, Bénh vién hang I- TP Hai Phong.
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THE STATUS OF KNOWLEDGE AND PRACTICE
OF BREATHING EXERCISES IN PATIENTS
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WITH CHEST TRAUMA UNDERGOING CHEST
DRAINAGE IN TWO TIER-1 HOSPITALS IN

HAI PHONG CITY, 2025

Objective: To assess the knowledge and practice
of breathing therapy among patients with chest
trauma and pleural drainage at two Grade I hospitals
in Hai Phong City in 2025. Subjects and Methods: A
cross-sectional descriptive study was conducted on 78
patients with chest trauma and pleural drainage at the
Department of Cardiothoracic Surgery, Viet Tiep
Friendship Hospital, and the Department of
Neurosurgery, Thoracic-Vascular-Spine Surgery, Hai
Duong General Hospital from January to May 2025.
Patients” knowledge was measured using 10 questions
related to breathing therapy, with each correct answer
scoring 1 point. Practice was evaluated based on three

breathing exercises: pursed-lip breathing,
diaphragmatic  breathing, and  balloon-blowing
exercises. Knowledge and practice levels were

classified as “good” if the total score was = 70%, and
“not good” if < 70%. Results: The majority of
patients were male (78.2%), with an average age of
51.24 + 11.6 years. The proportion of patients with
good knowledge of breathing therapy was 46.7%,
while those with good practice in all three breathing
techniques accounted for 33.3%. Conclusion: The
proportion of patients with good knowledge and
practice of breathing therapy remains low. There is a
need to strengthen health education and guidance on
breathing exercises to prevent complications following
pleural drainage surgery. Keywords: Knowledge,
practice, breathing therapy, patients, pleural drainage,
Level I hospital located in Hai Phong City, Vietnam.

I. DAT VAN DE

Chan thuong I6ng nguc la mot nhdm céc cap
clu ngoal khoa thugng gdp, chiém khoang 5-6%
trong cap ctu ngoai [1]. o} ngu‘o’l bénh (NB)
chén thuong nguc thudng cé cdc nguy cd, tén
thuong ma néu khéng cd bién phap theo doi,
diéu tri va cham sdc tt cd thé gay nguy hiém



