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(NEXT GENERATION SEQUENCING) MOT SO GEN LIEN QUAN PEN
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Nguyén Quang Thiéu2, Nguyé&n Van Hong?, Nguyén Thi Huong Binh?

TOM TAT.

Muc tiéu: Xay dung quy trinh giai trinh ty
toan bo hé gen (Whole Genome Sequencing) mot
sb gen lién quan dén tinh khang thubc cua
Plasmodium falciparum. Déi twong va phwong
phap nghién ciru: THi wu hoa quy trinh tach chiét
ADN, chuan héanéng do va sé luong ADN dau
Va0, thiét ké 2 sét mdi dic hiéu dé khuéch dai cac
doan gen c6 lién quan dén 14 gen khang thuéc
diéu trj sot rét va tdi uu hoa cac bude thuc hién
giai trinh tuy toan bo hé gen trén may Miseq cua
hang Hlumina. Ap dung quy trinh giai trinh tu toan
bo hé gen da tdi wu v6i mau mau dé danh gia
thong sb k§ thuat. Két qua: Xay dung va tham
dinh quy trinh giai trinh ty toan b6 hé gen vaéi mot
sb gen lién quan dén tinh khang thudc cua
Plasmodium falciparum trén may Miseq bao gom:
t6i vu hoa duoc lwong mau dwa vao (1 giot mau
duong kinh 5mm) va lugng ADN dau vao mat do
ky sinh tring sét rét (100 KST/uL), thiét ké dugc
2 set moi khuéch dai 233-265 doan gen lién quan
dén 13-14 gen khéang thubc véi P. falciparum.
Khao sat ADN cua 10 mau nhiém don ky sinh
trang Plasmodium falciparum, danh gia chét
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lwong theo phan mém FASTQC. Két luan: ba
xay dung va tdiwu quy trinh giai trinh tu tu todn
bo hé gen voi mot sé gen lién quan dén tinh khang
thudc cua Plasmodium falciparum trén may Miseq
caia hang llumina. Ap dung quy trinh trén 10 mau
1am sang dat yéu cau vé chat lugng.

T khéa: Giai trinh tu toan bo hé gen, giai
trinh tu thé hé maéi, gen khang thube diéu tri sét
rét, mrpl, ubp-1, dhfrl, mdrl, dhrl, dhps, crt

SUMMARY
DEVELOP SOP FOR NEXT-GENERATION
SEQUENCING (NGS) OF SOME GENES
RELATED TO DRUG RESISTANCE IN
PLASMODIUM FALCIPARUM
Objective: To develop a Whole Genome
Sequencing process of some genesrelated to drug
resistance in Plasmodium falciparum. Research
objects and methods: Optimizing the DNA
extraction process, standardizing the concentration
and quantity of input DNA, designing 2 set
specific primers to amplify gene segments related
to 14 antimalarial drug resistance genes and
optimizing the steps of whole genome sequencing
on Miseq machine. Applying the optimized whole
genome sequencing process to blood samples to
evaluate technical parameters. Results: Developt
and validating the whole genome sequencing
process with some genes related to drug resistance
of P. falciparum on the Hlumina Miseq machine
including: optimizing the amount of sample input
(1 drop of blood with 5mm diameter) and the
amount of input DNA with malaria parasite
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density (100 parasites/uL), designing 2 sets of
primers to amplify 233-265 gene segments related
to 13-14 drug resistance genes with P. falciparum.
Do sequencing 10 samples single infected with P.
falciparum, evaluating the quality by FASTQC
software. Conclusion: Building and optimizing
the whole genome sequencing process with some
genes related to drug resistance of P. falciparum
on the Illlumina Miseq machine. Applying the
process on 10 clinical samples adapted the quality
requirements.

Keywords: Whole genome sequencing, next
generation sequencing, antimalarial drug
resistance genes, Pfmrpl, ubp-1, Pfdhfrl, Pfmdrl,
Pfdhrl, Pfdhps, Pfcrt.

I. DAT VAN DE

Plasmodium falciparum la tdc nhan chinh
gay sbt rét ac tinh, véi ty 1é tir vong cao néu
khong dugc didu tri kip thoi. Su xuat hién cua
cac chung khang thudc da trd thanh mot thach
thuc 16n trong viéc kiém soat va diéu tri bénh
s6t rét. Cac gen lién quan dén tinh khang thubc,
nhu pfert, pfmdrl, k13, 1a nhitng yéu té quan
trong giup xac dinh kha nang khang cua ky sinh
trung (KST) ddi véi céac loai thube diéu tri.

Muc tiéu cua chinh phu Viét Nam la loai
trir st rét do P. falciparum giy ra vao nam
2025 va sbt rét do P. vivax gy ra vao nim
2030. Tuy nhién, muc tiéu nay ciing c6 nhiéu
thach thac cha yéu 1a hién tuong ky sinh
trung sét rét (KSTSR) khang céc liéu phap
didu tri két hop artemisinin hién tai va lan
rong & Tiéu ving Mékdng ma rong (GMS);
nam tinh cia Viét Nam da dugc xac dinh dé
c6 KSTSR khang thudc va di co nhitng tinh
méi nghi ngd c6 KSTSR khang thuéc, can c6
cac cong cu moi dé danh gia sau va ding
KST: thuc trang mic, ciu trdc quan thé,
ngudn gdc, tinh khang thude diéu tri... Cong
nghé giai trinh tu thé hé méi (Next Generation
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Sequencing - NGS) c6 thé giai trinh tu toan
bo hé gen (WGS) dap tng duoc nhu cau nay.

Tuy nhién tai Viét Nam nhirng nghién cau
cho viéc ap dung ky thuat nay trén KSTSR
con it, trong khudn khé dé tai nghién ctu hop
tac Nghi dinh thu véi Pai hoc Vé sinh va'Y
hoc Nhiét doi, Luan Dén Vuong quéc Anh
“Nghién ctru tinh da hinh di truyén va
khang thudc caa Plasmodium falciparum
va Plasmodium vivax bing ky thuat giai
trinh tu toan b hé gen” ching toi tién hanh
chuan hoéa, xay dung ky thuat giai trinh tu
toan bo hé gen tap trung vao nhirng gen lién
quan dén tinh khang thudc déi véi hai loai
KSTSR ndi trén.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CUU

Thiét ké nghién céu: Nghién cau thuc
nghiém phong thi nghiém

Thoi gian va dia diém nghién céu:
thang 01/11/2021 dén thang 15/04/2022, tai
Khoa Sinh hoc phan tt, Vién Sét rét — Ky sinh
trung — Con trung Trung uwong.

Phwong phap nghién cwru:

Mau nghién cau: Mau mau thu thap tai
Gia Lai da dugc xac dinh duong tinh véi P.
falciparum

Dbéi tuong nghién cau: Cac dic diém ky
thuat cua thi nghiém giai trinh ty toan bd hé
gen, bao gdm: k¥ thuat tach chiét ADN trén
mau mau gidy thdm kho; PCR khuéch dai
doan gen can giai trinh tu; ky thuat tao thu
vién, k¥ giai trinh tu WGS.

Céc budéc tién hanh nghién ciru

1. Str dung thong tin tur co s¢ dir liéu cua
Kho dir liéu hé gen Plasmodium (PlasmoDB —
Plasmodium Genomic Resource). Trich xuét
cac doan trinh tu gen quan tam trén bo gen
Plasmodium falciparum (phién ban Pf3D7), tu
d6 thiét ké 2 set moi khuéch dai 233-265 doan
gen twong tng Voi 13-14 gen lién quan dén
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tinh khang thudc bao gém cac trinh tu tham
chiéu Pf3D7-0112200; Pf3D7-014300;
Pf3D7-0417200; Pf3D7-0523000; Pf3D7-
0516500; Pf3D7-0709000; Pf3D7-08108000;
Pf3D7-0813000; Pf3D7-1025000; Pf3D7-
12183000; Pf3D7-1251200; Pf3D7-1235400;
Pf3D7-1343700.

2. Tbi vuhoda qua trinh tach chiét va danh
gia chat lugng ADN (B kit Qiagen Mini kit)
st dung sd giot mau khac nhau, danh gia
ngudng ADN dau vao tdi thiéu dé phan ung
giai trinh tu dat hiéu qua cao nhat. Tiéu chi
chat lwgng can dat: nong d6 DNA cua
Plasmodium thu duwgc tur 20-50 ng/1 phan
rng; néng do ADN khong vuot qué 100 ng,
do tinh khiét 0D260/280 tur 1,8-2,0.

3. Xac dinh diéu kién téi wu cua phan (g
PCR v&i cac set mdi.

4. Chuan bi thu vién cho phan ung giai
trinh tu.

5. Giai trinh trén may Miseq; sir dung bd
sinh pham NGS MiSeq Reagent Kit v3 (600-
cycles).

6. St dung phan mém FASTQC va
FASTScreen dé phan tich sb liéu thé, danh gia
chat luwong cac két qua giai trinh tu.

7. Banh gia lai toan bo quy trinh vai cac
diéu kién thu nghiém da tdi vu tir bude 1 dén
budc 6 trén 10 mau 1am sang.

Xir ly s lieu: X ly két qua chuan hoa
quy trinh, bang phan mém Excell. Kiém tra
két qua va danh gia chat luong két qua giai
trinh tu bang phan mén.

Pao duc trong nghién ciu: Ching nhan chap
thuan dao dac trong nghién ciu y sinh, b
1096/QD-VSR ngay12/08/2020 cua Vién St rét
— Ky sinh tring — Cén tring Trung wong cho dé
tai nghi dinh thu méa s6 NDT.84.GB/20.

. KET QUA NGHIEN cUU

3.1. X4c dinh cac trinh tw tham chiéu
va thiét ké cac sét moi

Liét ké cac gen khang thudc khang cac thude
didu tri sot rét da va dang duogc st dung trong
chuong trinh phong chdng sot rét tai Viét Nam.

Bding 1. Danh sich cic gen da dwoc xdc dinh lién quan dén tinh khang thuéc diéu tri P.
falciparum tgi Viét Nam

Gen
TTltrén Tén gen Tén thuéc Co ché khang Thudc
NST
Pl_asmodlu_m faluparum Artemisinin (ART), Cag dot E)len vaAmu:c d(,);blel\] h!?n anr}
1| 1 |multidrug resistance-associated huong dén sy van chuyén va hiéu qua|

protein 1 (pfmrpl)

Mefloquine , MQ

cua thudc.

Ubiquitin-specific protease 1

Mefloquine,

Cac thay doi trong bieu hién co thé anh
hudng dén phan tng caa KST vai

(ubp-1) Chloroquine (CQ) thude.
. . Cac dot bién C50R, N511, C59R,
3| 4 |Dihydrofolate reductase (dhfr) Pyrlrg]Pe\t(hs)mme S108N, I164L... lam giam d§ kha nang
phén giai cua enzyme véi thudc.
ssmodum falcparum | Shrodtie | Tane e Khuceh oty i e
4| 5 |multdrug resistance protein 1) %y 100 ine | bién: N86Y., Y184F, D1246Y ... anh

(pfmdrl)

Lumefantrine (LF)

huong dén su van chuyén thuc.

Epidermal growth factor
receptor pathway substrate 15
(Epslbh)

Khang Thudc noi
chung

Pang duoc nghién ctu.
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Gen
TT|trén Téngen Tén thuéc Co ché khang Thuéc
NST
. Chloroquine, [Tham gia vao viéc van chuyén thudc
6| 5 |Multidrug transporter (pfmd) Mefloquine qua mang té bao ky sinh tring.
Plasmodium falciparum A iAo S
717 chloroquine resistance Chloroquine Ci}chiio(i‘t)b:JCiI;]'elil’Z)?]T‘l'("g;?r?fl] ttlrcul:]luy
transporter (pfcrt) g gy 9
Kinesin family member 7 . Thay d6i kha ning gan két hoic hap thy
8|8 (KICT) Chloroquine chloroquine.
9| 8 Dihydropteroate synthase Sulfadoxine (SD) Cac dotplen: A41?>_7G, K54OE_ lam giam
(dhps) d6 nhay véi sulfadoxine.
Plasmodium falciparum Ca2+- L A
10| 12 ATPase 6 (pfatp6) Artemisinin (ART) Pang nghién cuu
Plasmodium falciparum GTP-| .. . Su khuéch dai va cac dot bién anh
11] 12 cyclohydrolase 1 (pfgchl) Piperaquine (PPQ) huéng dén do nhay véi thuée.
Dot bién: SI60N.. lién quan dén khang
IAdaptor proteincomplex 2, mu|  Artemisinin,  |artemisinin va piperaquine, théng qua
12| 12 ) . . e s A b
subunit (ap2-mu) Piperaquine thay doi trong qua trinh nhép bao va
van chuyén thuoc.
Coronin. actin-bindina protein Cac dot bien thay doi cau truc protein
13| 12 ’ (coronin) 9p Artemisinin lién két actin, anh huéng dén qué trinh
phén chia cua KST.
o Cac dotbién trong mién propeller lién
14| 13 Kelch 13 (pfk13) Artemisinin quan dén khang artemisinin.
s Lién quan dén khang qua co ché sira
15| 13 Exonuclease (Exo0) Artemisinin chita DNA va bn dinh bo gen ciia KST]
Plasmodium falciparum Ta sna su khuéeh dai gen lien
16| 14 | plasmepsin 2/3 (plasmepsin Piperaquine ang cuo ;g Ifh’ ceh dal ge
2/3) quan den khang piperaquine.

Danh sach cac trinh tuy gen tham chiéu phd hgp nhét tir ngan hang gen ky sinh triing
MalariaGEN duoc trinh bay tai bang 2.
Bdng 2. Danh séch trinh tze tham chiéu phil hep véi cac gen khang thuéc

TT | Téngen | Genthamchiéu | TT Tén gen Gen tham chiéu
1 Pfmrpl Pf3D7-0112200 9 Eps15 Pf3D7-1025000
2 ubp-1 Pf3D7-014300 10 Pfatp6 Pf3D7-1235400
3 dhfr Pf3D7-0417200 11 Pfgchl PF3D7_1213900
4 Pfmdrl Pf3D7-0523000 12 ap2-mu Pf3D7-1218300
5 Pfmdt Pf3D7-0516500 13 coronin Pf3D7-1251200
6 pfcrt Pf3D7-0709000 14 Pfk13 Pf3D7-1343700
7 KIC7 Pf3D7-08108000 15 |Exonuclease (Exo)| Pf3D7-1362500
8 Pfdhps Pf3D7-0813000 16 Plasmepsin 2/3 Pf3D7-1408000
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Stir dung phan mém SWGA (Selective Whole Genome Amplification) dé thiét két 2 bo
mdi (Primer set) dam bao dé khuéch dai doan gen c6 chiéu dai khoang 3,5 Mb bao phu toan
b cac gen ma hoa tinh khang thuéc & trén.



TAP CHi Y HOC VIET NAM TAP 544 - THANG 11 - SO CHUYEN PE - 2024

Hai sét moi duoc gop (pool) va can bang nong d6 dé dam bao khuéch dai cac doan gen
theo nguyén ly: Céc cap mdi trong mot sét mdi dé tao ra c4c san pham PCR c6 kich thuéc
twong tu. Do dai cua cac cap moi tir 20 - 25 nucleotide. Nhiét d6 nong chay (Tm) dong déu,
dao dong tir 55°C dén 65°C. Tranh céc cAu trdc bac hai nhu kep t6c hodc twong tac mdi chéo,
dic hiéu cao ddi véi ving gen muc tidu khdng cé ving gidu GC hoic giau AT dam bao lién
két 6n dinh va ddng déu trong qué trinh PCR. M&i cip moi déu co do dai doan ULSO
(Upstream Ligation Site Oligonucleotide — mdi lién két phia trén) va DLSO (Downstream
Ligation Site Oligonucleotide — mdi lién két phia dudi) twong duong dé can bang higu qua
khuéch dai. Khéng chira cac doan poly- -nucleotide dai (nhuw AAAA hodc GGGQG), Tranh su
twong tac chéo gitra cac moi trong cung mot sét moi.

Set mai 1 Set moi 2

Hinh 1. Vi tri khuéch dai ciia cac sét moi dwoc thiét ké khi khuéch dai hé gen
Két qua da tao ta 175 cap moi chia lam 02 sét véi sb lwgng cac cap mdi twong ttng cho
mdi gen nhu sau

Bdng 3. Sé méi da dugrc thiét ké cho céc gen khang thudc véi P. falciparum
So lwong cap mol So lwong cap mol
STT| Gen trong moi sét mol STT Gen trong moi sét mo|
Sét moi 1|/ Set médi 2 Sét moi 1/Set moi 2
1 ubpl 16 12 9 lasmepsin2 CNV 5 3
2 | pfmrpl 13 12 10 EPS15 Formin2 7 7
3 pfdhfr 4 4 11 pfcoronin 6 4
4 KIC7 4 4 12 Pfk13 7 5
5 pfcrt 8 7 13 pfamal 6 4
6 pfatp6 3 2 14 pfhrp2 5 3
7 | pfmdrl 10 8 15 mdr2 1 1
8 |pfap2-mu 5 3 Tong cong 100 75

T6i vu héa quy trinh nhiét dé thuc hién phan (tng PCR khuéch dai chon loc cac doan gen
khang thudc véi cac set moi da duoc xay dung thé hién ¢ bang 4.

Bdng 4. Chu trinh theec hién phdn iing PCR t6i wu héa véi cac sét moi dwoc thiét ké

S6 chu ky Nhiét do Theoi gian
1X 99°C 2 phut
99°C 15 giay
21X 60°C 8 phut
Giit 10°C Tbi da 24 gio

Vi chu trinh trén hiéu suat khuéch dai cua cac sét mdi dat 89 dén 95%.
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3.2. Chuan héa quy trinh x& Iy miu ban
dau va tach chiét ADN tir midu mau kho
trén gidy thAm bing phwong phap cét loc,
t6i wu héa lwgng ADN khuén truéc khi tao
thw vién.

Qué trinh x&r ly mau dé tao thu vién giai
trinh tu theo cac buéc nhu sau:

+ Thu thap mau méau > ldy mot lugng
mau nhat dinh duoc dinh lwong > Tach chiét
ADN

Muc tiéu quan trong nhat 13 tdi vu hoa
dugc nong do ADN P. falciparum dua vao dé
chuén bi thu vién cho qué trinh giai trinh tu
cac doan gen muc tiéu.

Theo yéu cau cua bo kit AmpliSeq library
kit str dung dé xay dung thu vién lwgng ADN
dau vao tir 1-100 ng trong d6 1 ng twong
duong 300 ban copy hé gen, trong d6 luong
ADN t4i vu theo goi v 1a 10 ng, trong nghién
ctru cua chung t6i ADN dau vao bao gom ca
ADN cua KSTSR va ADN cua nguoi. Luong
ADN téi wu trong mau can dat: 20-50 ng cho

1 100

Mat do KST

Cham d6: Giai trinh tu khong dat yéu cau

mot phan tng va khong vuot qua 100ng/1.
Panh gia ndng do ADN ban dau dya trén két
gua do trén Qubit va Nanodrop. Sau qua
trinh khuéch dai thi danh gia lwong ADN dic
trung cua KST bang ky thuat gPCR dua vao
gia tri Ct.

Chuing t6i tién hanh qua trinh téi vu hoa,
nham tao ra mot quy trinh chuan chung cho
qué trinh tao mau ban dau cho chuan bi thu
vién giai trinh tu bao gém cac nudc do ndng
d6 ADN trén c&c mau nudi cay va lam sang.

Thuc hién phan wng real-time PCR dinh
lwong trén cc mau nudi cay véi cac ndng do
khac nhau, va giai trinh tu theo quy trinh
chuén. Panh gia cac mau sau giai trinh tu voi
tiéu chuan 1a do pha >15 va it hon 50% vi tri
bi mat dix liéu kiéu gen. Nhan thiy & mat do
duéi 5 KST/ul, d6 phu bat dau giam ¢ mat
do tir 100 KST/ul thi 6 phi lubn tét twong
tng vai gia tri Ct caa mau khoang 32,5 (c6
thé giao dong dén 33 hoic 34), dé chuan bj
thu vién thanh cong vai da sé luot doc.

Ct

Mat do KST

Cham xanh: Giai trinh tu dat yéu cau

Hinh 2. Biéu do méi twong quan giia mdt dé KST véi dé bao phii
va gia tri Ct cia phdn #ng real-time PCR
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50 thi gi¢i han mat do cling cao hon mot chut @ mirc 100 KST/ul trong duong véi Ct & muc 31.

D6 bao phu

01

00 10000
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S aaat
N ‘W »
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D9 phi

1000

100

100

Ty ¢ mat gen

10.000 1.000.000

Myt do KST

Hinh 4. Biéu d6 méi iwong quan giiva mdt dp KST vdi dp bao phii (tiing tir 15 1&n 50)
va d¢ mat gen giam (50 xuong 25%)
Néu giGi han d6 phu tang 1én 50 thay vi 15 va ty 1 dir liéu mat gen giam xudng 25% thay Vi

Mat do qua thap va qua cao déu anh huong dén qua trinh giai trinh tw, do bao pha bi giam
xudng. Dua trén biéu dd nhan thay, qua trinh giai trinh ty hoat dong tét nhat vai mat do ky
sinh trung trong khoang tir 10 dén 10.000 KST/phan tng. Néu mat do rat cao can pha lodng
xubéng muc khoang 1-10 ng/uL. Lwgng mau ADN dau vao cua phan ung khuéch dai véi sét
mdi di duoc thiét ké & trén 13 7,5 pL, khong duoc vuot qua 100 ng/mau ADN tinh khiét. Dua
trén qud trinh xac nhan, pha lodng cdc mau xudng con 6,1 ng/uL dé thu dugc khoang 46 ng
vat liéu dau vao dé c6 két qua tét nhat. Do tinh khiét cia ADN sau tach chiét co anh hudng rat
lon dén két qua cua phan tng giai trinh ty. , i ]
Bdng 5. Két qud gidi trinh te so sanh véi chat lweng AND mau sau tdch chieét

MEL Gia tri do Ty I¢ Matdd | So lan doc - [Ty Ié doc mat
Qubit Nanodrop |A260/A280 | KST/uL do pha gen (%)
p09 7,87 8,62 1,863 1134556 140 20
pll 12,8 15,55 1,965 298856 556 30
p12 5,42 6,54 1,981 1494 314274 35
p13 2,99 4,54 2,396 52837 6692 58
pl4 4,07 5,98 2,122 153887 1408 55
p15 7,2 8,76 1,887 621796 462 32
p16 1,47 2,7 3,021 65951 7300 60
p17 5,62 7,87 1,978 169122 606 42
p19 3,78 5,56 1,887 23871 62178 40
p20 4,69 6,52 1,725 66704 3106 35
p21 34,1 32,73 1,851 303796 656 32
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Mau Gié tri do Ty 1@ Mat dd | So6 lan doc - [Ty Ié doc mat
p22 5,03 417 1,734 157578 940 30
p23 2,64 13,97 3,343 225189 538 60
p24 8,07 23,36 2,94 6809 91562 65
p25 6,03 17,87 2,563 484154 654 62

Qua bang 5 nhan thiy & nhitng mau c6 ty 16 A20/A280 Ién hon 2 mAu ¢6 su tap nhiém ty 1&
doc mat gen thudng trén 50% (55 % dén 65%). Thiét ké cac set moi dé khuéch dai cac gen
guan tdm va chuin héa qué trinh ciing nhu nong d6 ADN dau vao dé khuéch dai va chuan bi
thu vién giai trinh tu 13 cac budc quan trong nhat dé thuc hién giai trinh tu hé gen cua cac ddi
twong quan tdm. Cac buéc sau nhu pha thu vién ADN dén nong d6 thich hgp. Bién tinh thu
vién bang hdn hgp NaOH/EB. Pha lodng thu vién véi dung dich dém lai HT1. Chuan bj thuéc
thir, thém modi iPCR va thu vién da bién tinh vao hop thude tha. Tién hanh chay may giai
trinh tu dwoc thuc hién theo cac hudng dan cua nha san xuét

3.3. Panh gia quy trinh giai trinh tw trén 10 mau Iam sang nhiém don KST
Plamosdium

Thuec hién giai trinh tu v&i cac thong sb thi nghiém tbi wu da xac dinh dé phan tich 15 gen
khang thuéc quan tam. i ‘ ,

Bdng 6. Két qud gidi trinh t trén 10 mau |lam sang bang quy trinh da toi wu

_ | Chat lweng chudi| Chét lweng Ty 18 %a%g?ym l\il;rucnd(_) K&t qus
Mau| theo tirng vi tri ftong thé cua cac Ty 1€ GC doan I:;li 'nhiaéﬁ Iﬁpg déilhqgiz
nucleotide (PQ) chuoi adapter| * IAn chuai

% c6 chi . . .
PfL| Trungbinh:32 |~ ?3 (f; gigg'at Phanbé chuan | 0% | 0% | 5% | Tét

% co chi . .
Pf2 | Trungbinh: 33 |7 9% oo ;;‘at Phan bé chudn | 0% | 0% | 4% | Tét

% 6 cha . .
Pf3 | Trungbinh:31 |~ ?2 0{;’] g‘éacg'at Phanbé chuin | 0% | 0% | 6% | Tét

% c6 cha . .
Pf4 | Trung binh: 32 g ?gﬁ]gzggat Phan bo chuan 0% 0% 5% Tot

L. < 50% cOChat |y s 411 x A 0 N 0 Khong

Pf5 | Trung binh: 18 lugng cao Phan bo khong deu 5% 10% 20% tét

% c6 chi . . .
Pf6 | Trungbinh:32 |~ ?3 or/(r)1 S%Zg'at Phanbé chuin | 0% | 0% | 5% | Tét

% co chi . .
Pf7 | Trung binh: 33 g ﬁfﬁg%ﬂat Phan bo chuan 0% 0% 4% Tot

% 6 Ccha . .
pfe | Trungbinh:31 |~ ?S O/‘If] gc‘(’:acg'at Phanbé chuin | 0% | 0% | 6% | Tét

% c6 cha . .
Pf9 | Trung binh: 32 g ?gﬁ]gzggat Phan bo chuan 0% 0% 5% Tot

. < 50% co Chét A £ n A Kh()ng

Pf10| Trung binh: 19 lugng cao Phan bo khongdey 5% 8% 18% tdt

Quy trinh chuan hda sau khi &p dung 1&én cac mau 1am sang giai trinh tu dat téi 80% céc
mau ¢ két qua tét. Dat tiéu chuan danh gia theo quy dinh.
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IV. BAN LUAN

Thiét ké bo mdi va lua chon pool méi la
nhitng yéu té quan trong trong khuéch dai
ADN dac trung cua P. falciparum. Viéc lua
chon cac mdi chinh xac va pool mai thich hop
dam bao rang chi c6 ADN cua P. falciparum
duoc khuéch dai, ngay ca khi co su hién dién
ctia ADN ngudi. Diéu nay gitp tang cudng do
dac hiéu va giam nhiém chéo trong qué trinh
giai trinh ty. Cac mdi duoc thiét ké sao cho
ching gan két chinh xac voi cac ving gen
muc tiéu, trong khi pool mdi gitp tang hiéu
suat khuéch dai cho nhiéu mau dong thai [1],
[2]. Nong d6 ADN ciing dong vai trd quan
trong trong qua trinh khuéch dai va giai trinh
tw. Mot nong d6 ADN phu hop gidp tdi vu
hda qué trinh khuéch dai va dam bao rang co
du vat liéu di truyén dé thuc hién cac budc
tiép theo trong quy trinh giai trinh ty. Viéc
duy tri ty 1€ ADN KST/ADN ngudi & mac
thich hop 1a can thiét dé dam bao két qua giai
trinh tu chinh xac va tin cay [3].

Giai trinh tu toan bo hé gen cua P.
falciparum hién nay dong vai tro quan trong
trong viéc nghién ciru va xay dung chinh sach
loai trir loai ky sinh trung nay. Théng qua giai
trinh tu toan bo hé gen, cac nha nghién cuiru cé
thé phét hién céc bién thé di truyén lién quan
dén khang thuéc, hiéu 15 hon vé su da dang di
truyén cua cac quan thé ky sinh trang, va danh
gia hiéu qua cua cac bién phap phong ngura va
diéu tri hién tai. Nhitng théng tin nay gidp
dinh hinh cac chién luoc kiém soét va loai trir
Pl. falciparum hiéu qua hon trong tuong lai

[4], [3], [6].

V. KET LUAN

b3 xay dung va tdi vu quy trinh giai trinh
tu tu toan bo hé gen tap trung vao viéc xay
dung 2 sét mdi, mot set ¢cd 100 cap mdi va
mot set 75 cip mdi dé khuéch dai 265 doan

gen c6 kich thugc 200-300 bp véi tong chiéu
dai khoang 3,5 Mb lién quan dén 15 gen
khang thubc cua Plasmodium falciparum trén
may Miseq caa hang Illumina. Ap dung quy
trinh trén 10 miu 1am sang dat yéu cau vé
chat luong.
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PHAN TiCH TINH HINH SU DUNG KHANG SINH COLISTIN
TAI BENH VIEN HO’U NGHI PA KHOA NGHE AN NAM 2023

Ping Thi Soal, Nguyén Thu Hing?!, Nguyén Thi Thay Ngan?,

TOM TAT.

Muc tiéu: Khaosat va phan tich tinh hop ly
trong viéc sir dung khang sinh colistin tai Bénh
vién Hou nghi Pa khoa Nghé An nam 2023.
Phuwong phap: Nghién ctu dya trén 124 hd so
bénh &n cta bénh nhan noi trd c6 st dung colistin
tir ngay 01/01/2023 dén 31/12/2023. Két qua:
Bénh nhén diéu tri tai Khoa Hdi suc Tich cuc
chiém ty 18 sir dung colistin cao nhat (22,6%).
Loai nhidm khuan phé bién nhat 1a nhiém khuan
h6 hap két hop vaéi nhidm khuan huyét (21%), ké
dén 1a nhiém khuan ho hap don thuan (16,1%). Tat
ca bénh nhan déu sir dung colistin nhu liéu phéap
thay thé, véi phac dd phdi hop colistin va
meropenem chiém 70,3%. Liéu nap duoc st dung
trong 67,7% truong hop, chi yéu 12 3.000.000 U
(46%). Liéu duy tri thwong la 2.000.000 1U x 2
lan/ngay (39,5%). 100% bénh nhan dung colistin
qua duong tinh mach, trong d6 c6 2 truong hop
két hop tiém tinh mach va khi dung. 94 bénh nhan
duoc diéu tri theo vi khuan gay bénh. Chi dinh va
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liéu dung colistin déu tuan theo hudng dan. Két
luan: Colistin cha yéu duoc st dung nhu lidu
phép thay thé va phdi hop véi cac khang sinh
khac, thudng duoc dang lidu nap, va phi hop véi
hudng dan diéu tri theo vi khuan gay bénh.

T khéa: colistin, khang sinh

SUMMARY

ANALYSIS OF THE SITUATION OF
COLISTIN ANTIBIOTIC USE AT NGHE AN
FRIENDSHIP GENERAL HOSPITALIN 2023

Objective: To investigate and analyze the
rationality of colistin antibiotic use at Nghe An
General  Friendship  Hospital in  2023.
Methodology: The study was based on 124
inpatient medical records involving the use of
colistin from January 1, 2023, to December 31,
2023. Results: Patients in the Intensive Care Unit
had the highest rate of colistin use (22.6%). The
most common infections were respiratory
infections combined with sepsis (21%), followed
by isolated respiratory infections (16.1%). All
patients received colistin as an alternative
therapy, with the combination of colistin and
meropenem accounting for 70.3%. A loading
dose was used in 67.7% of cases, primarily at
3,000,000 IU (46%). The maintenance dose was
typically 2,000,000 1U twice daily (39.5%). All
patients were administered colistin intravenously,



