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tao tuy nhién cam thay khong thoai mai do con
dau va cdng tc sau md it. Do nghién ctu cla
ching téi chi nham danh gid két qua sém cla
phau thuat nén chdng t6i chi gh| nhan cac y kién
clia bénh nhan tai thdi diém ndm vién hau phiu
va hoi y kién bénh nhan trudc xuat vién. Tuy
nhién cht]ng toi cling ghi nhan kh6ng cd bénh
nhan nao pha| phau thuat lai sau do vi cac bién
chling co that tdi hodc nhiém trung, hodc bénh
nhan khong vlfa y muon Iay tai nguc ra. V@i két
qua nay, ching tdi cho rang, phau thudt doan
nhil nao hach va tai tao tdc thi bang tdi don
nguc that su’ dem lai su hai Iong cho bénh nhan.
Viéc tao hinh lai nguc sau khi ct bé do ung thu
dem lai su lac quan, tu tin vé mdt thdm my cho
bénh nhan, giip bénh nhan vugt qua mdc cam
bénh tat, nang cao chat lugng cudc song va de
dang hoa nhap lai dGi song xa hoi sau diéu tri.

V. KET LUAN

Phau thuat doan nhii nao hach va tai tao vi
trc thi bang tdi don nguc la phuong phap diéu
tri phau thuat ung thu va da cho thay dugc vé
tinh an toan va hiéu qua Viéc lua chon bénh
nhan phu hgp véi khdi u & g|a| doan sém dem lai
két qua phau thuat va két qua thdm my sau md
tét hdn cho bénh nhan, gilp bénh nhan tranh
cudc phau thudt doan nhu hoan toan dan dén
khiém khuyét co thé sau mé va tao mic cam tadm
ly cho ngudi bénh. Viéc si dung Prolene Mesh
che khoang tui gitp cho viéc tao khoang dat tui
dugc 16n hon va tao dugc do tré clia nguc sau
tai tao. K&t qua sau mé cho thdy da phan bénh
nhan hai long véi nguc dudc tai tao lai, du phan

mo nguc chua dugc hoan hao va tu nhién nhu
ban dau nhung hiéu qua tam ly t6t dat dugc &
hau hét tat ca bénh nhan, gidp bénh nhan trdg lai
cudc sdng binh thudng nhat ¢ thé va nang cao
chat lugng cudc s6ng clia bénh nhan sau diéu tri
ung thu.
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bénh nhan dugc chan doan ung thu da day s6m qua
noi soi bao gom 18 nam (69,2%) va 8 nit (20,8%). Da
phan s6 bénh nhan co tién st viém da day man tinh
do Hp (80,7%). 96,1% s6 bénh nhan cd yéu t6 nguy
€O cao trén nén niém mac nén, 84,6% dua trén dau
hiéu mau sac niém mac bat thudng, 88,5% bé mat bat
thudng, 69,2% dudng bd khong déu. Vi tri hay gap
nhat la tai hang vi 57,7% va da phan la kich thudc <
2cm (84,6%). Theo phan loai Nhat Ban, typ hay gap
nhat la typ 16m (0-IIc) chiém ti 1€ 42, 3% Ket luan:
C6 thé chan doan ung thu da day sdm qua ndi soi vdl
do6 chinh xé4c cao va can d6i, phoi hgp chit ché véi mo
bénh hoc trudc va sau can thiép dé ¢6 chién lugc theo
doi lau dai cho bénh nhan. 7w khoa: Ung thu da day
sém, Viém da day man, Helicobacter Pylori,
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SUMMARY

DIAGNOSTIC YIELD OF EARLY GASTRIC

CANCER ENDOSCOPY IN THAI NGUYEN

To evaluate the diagnostic yield of early gastric
cancer in Thai Nguyen. Materials and Method: A
descriptive study on 26 patients who underwent Early
detection of gastric cancer by endoscpy procedure.
Results: The rate of man was 69,2% while that of
women was 20,8%. Most of the patients ( 96,1%)
were in high risk of gastrics cancar as chronic gastritis,
high-risk background mucosa. We should be aware of
the indicators of a suspicious lesion like: a well-
demarcated lesion 69,2%, irregularity in color/surface
pattern 84,6%; vessel plus surface classification using
magnifying endoscopy with narrow-band imaging
findings of irregular microvascular pattern with a
demarcation line or irregular microsurface pattern.
Most of of the lesions located on the antrum (57,7%)
and was under 2cm in size (84,6%). Conclusion:
Early gastric cancer can be detective by endoscopy
and we should carefully follow up and combine with
histology before and after treatment.

Key words: Early Gastric Cancer,
gastritis, Helicobacter pylori

I. DAT VAN DE

Ung thu da day la mot trong 5 bénh ung thu
thuGng gdp nhat tai Viét Nam cling nhu trén thé
gidi. Tai Viét Nam, nam 2018 cé han 17 ngan ca
mac mdi va han 15 ngan trudng hgp tir vong vi
can bénh nay. Viéc ti€n hanh sang loc va diéu tri
du phong mang lai hiéu qua tich cuc bdi ung thu
da day néu phat hién & giai doan sém thi van co
kha nang diéu tri thanh cong [1],[2],[3],[6]-

Tai Viét Nam hién nay ti Ié phat hién bénh & giai
doan mudn con cao, khién cho viéc diéu tri gap
nhiéu khod khan, hiéu qua kém, kinh phi diéu tri Idn.
Ung thu da day giai doan sém dudc dinh nghia la
mUc dé xam lan ung thu' da day chua vuot qua I6p
ha niém mac. O giai doan nay cd tién lugng tot
hon nhiéu so véi ung thu da day giai doan ti€n
trién (90% sbng sét sau 5 ndm) [1], [2].

Hién nay viéc phat hién ung thu da day sém
dugc quan tdm nhiéu, do su’ phat trién clia cac
k§ thudt hinh anh cho phép phét hién s6m tén
thuagng nhu ndi soi c6 dai anh sang hep, noi soi
phdng dai, ndi soi nhudm mau. Uu diém cla ndi
soi cho phép quan sat dugc cac thay déi cla
niém mac da day va ti€n hanh sinh thiét qua ndi
soi dé co chadn doan md bénh hoc, qua do6 cho
phep chén doan cac ung thu da day tai chd hodc
xam lan [4] (6], [7] Ngoai ra cac ton thu’dng tién
ung thu cling cd thé thdy dugc trén ndi soi nhu:
viém teo, loét, polyp hodc cac tén thu’dng dang
tdng san biéu mo tuyen Sinh thi€t cac ton
thuang nghi ngd cling ¢ thé phat hién cac ton
thuong tién ung thu trén mo6 bénh hoc nhu viém

Chronic
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teo, tang san, di san, loan san [3], [4],[5],[6]-

Tai Thai Nguyén s6 lugng bénh nhan dén
kham va diéu tri viém loét da day ta trang c6
nhiém Helicobacter pylori chiém ty 1& kha 16n.
Viéc danh gia tdm soat nhadm phat hién va chan
doadn ung thu da day giai doan con sém dé ¢
thé diéu tri hiéu quan va cai thién chat lugng
cudc s6ng cua bénh nhan la hét sic can thiét.

Vi vay, chdng t6i ti€n hanh dé tai nay véi muc
tiéu: Panh gid két qud chén dodn tén thuong
ung thu da day som qua ndi soi co doéi chiéu mo
bénh hoc tai Thai nguyén.

1. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

1. P6i tugng nghién ciru: 26 bénh nhan
dén kham va diéu tri tai khoa Noi Tiéu Hoa, khoa
Kham bénh Bénh vién Trung Ucng Thai Nguyén
dugc chan doan nghi ngd cd tén thuong ung thu
da day sém qua noi soi.

Thdi gian tir thang 1/2020 - thang 3/2021

Tiéu chudn loai tru:

- Chong chi dinh ndi soi.

- Nhirng bénh nhan khong dong y tha thuat.

2. Phuong phap nghién ciru:

N6i dung nghién cltu: Ghi nhan dic diém
nhitng bénh nhan dudc chan dodn ung thu da
day sém,

- Dung cu Hé thong ndi soi da day anh sang
trang Olympus

- Hé thdong ndi soi phdng dai Olympus CV 170
tai khoa kham bénh theo yéu cau, khoa Noi tiéu
hoa bénh vién TW Thai Nguyén

- Hé thong ndi soi phdng dai Olympus CV 190
tai khoa NOi soi va Kham chita bénh Tiéu hda
bénh vién Trudng Dai hoc Y Dugc Thai Nguyén

Quy trinh - Chuén bi b&nh nhan ndi soi da day
bdng anh sang trang nhu ndi soi thudng quy. Noi
soi sang loc theo hé théng protocol sang loc da
day (Systematic screening protocol for the
stomach - SSS) cla Nhat Ban. [7,8]

- Nhu’ng bénh nhan dugc phat hién thu’dng
tdn nghi ngd sé dudc b&m sinh thiét 3-5 mau &
nhitng vi tri nghi ngd va chi dinh ti€p sang loc
ndi soi phong dai bang hé théng Olympus.

- Chung t6i sir dung hé théng VS (Vessels
plus Surface classification) [9] dé phan tich két
qua ndi soi phéng dai thu dugc. Hé théng chan
doan nay dudc dua ra bdi gido su Kenshi Yao va
cac cong su. Theo dé cau trac vi bé mat
(microsurface) va vi mach mau (microvascular)
sé dugc phan loai thanh 1 trong 3 type: déu/
khong déu/ mat.

Chan doan ung thu da day s& dugc dua ra
khi thda man 1 trong 2 tiéu chi sau: + Cau triac
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vi mach mau khong déu véi dudng bd ro.

- Nhitng bénh nhan dugc chan doan ung thu
da day s6m sé phan loai chi dinh ESD dua theo
guidelines diéu tri ung thu da day Nhat Ban
[71,[8] va dudc tiép tuc cit bd thuong tén bang
phuong phdp ESD néu cd chi dinh. Chan doéan
cudi cung dudc thiét lap trén co s két qua mo
bénh hoc thu dugc tir cac mau phau tich qua ndi
soi. Mau bénh phdm sau cdt ESD s& dugc danh
gid cac tiéu chi: type mod hoc; kich thudc; do
xam lan; su hién dién cia loét; toan bd [é cua
mau cat. Giai doan ung thu dugdc thuc hién dua
trén ki€ém tra bénh ly theo phan loai TNM hién tai.

3. Chi tiéu nghién ciru:

> Chi tiéu chung: Ho va tén, tudi, gidi, nghé
nghiép, tién st nghién rugu, thudc 1a, nhiem HP.

> Chi tiéu lam sang:

* P3c diém chung cta d6i tugng nghién clru:

-Tudi

-Gidi

-Nghé nghiép

-Vling mién

-Dan toc

*Nhom déc diém cac yéu t6 nguy cd ddi véi
bénh viém loét DDTT:

-Udng rugu/bia

-HU{t thudc 14

-S{r dung ca phé

-Stress tam ly

-Tién st ngudi trong gia dinh bj viém loét DDTT

-Tién sir ban than bi viém loét DDTT

-SUr dung thu6c NSAID

*Nhom chi tiéu nghién cffu vé déc diém 1am
sang, hinh anh ndi soi bénh nhan viém loét DDTT

- Chi tiéu vé d3c diém triéu chling cd nang:

+ Dau bung vung thugng vi

+ O hadi

+0Q chua

+ Budn non, n6n

+R4i loan dai tién

+Mat ngu

+bay bung kho tiéu

+ Chan an

- Chi tiéu vé hinh anh ndi soi:

+ Tén thuong niém mac: Viém loét trot, loét,
viém trgt, viém phi dai va gia polip

+ Vi tri tén thuong: Hang vi, than vi, phinh vi,
tam vi, nhiéu vi tri.

+ S6 lugng ton thuong

+ Kich thudc tdn thuong

+ Dic diém cAu tric bé mat niém mac ton thuang

+ Déc diém ciu trdc vi mach tén thuong

+ Cac ton thuong tién ung thu: viém teo, di
san rudt, ....

- Chi tiéu vé mo bénh hoc: di san, loan san do
cao, tang san, viém teo 6ng tuyén, ung thu biét
hoa cao,....

4. Phuong phap xtr ly s6 liéu: S dung
phan mém SPSS 22.0 dé& nhép s6 liéu va phan
tich s liéu.

INl. KET QUA NGHIEN cUU

Bang 1: Ddc diém l3m sang cua doéi
tuong nghién cuau
Yéu t6 nguy co S6 bénh %
va tién su nhan (n)
N (69,2%/
Nam/n{r 18/6 20,8%)
Co ngudi nha bi ung thu o
da day 7/26 26,9%
Viém da day man tinh 16/26 57,1%
Nhiém khudn HP trugc do,
od tien st déu tri it e Hp | 21/26 | 80,7%
Dau thugng Vi 22/26 | 84,6%
Day bung cham tiéu 20/26 | 76,9%
Khong cé yéu t6 nguy cg,
chi tinh c5 kham sic khoe|  2/%6 | /7%

Nh3n xét: Nam gi6i chiém ti I1& cao hon han
nr gigi 69,2%. Chd yéu ung thu da day sém
dugc phat hién trén ddi tugng co yéu té nguy cd
cao va cd tién sir viém da day man tinh, nhiem
Hp 80,7%

Bang 2. Cic dic diém hinh anh néi soi
nghi ngo ung thu som
Pac diém, dau hiéu ndi soi

nghi ngd ung thu séGm
Mau sdc bat thudng
Bé mat bat thudng
Pudng bd khong déu
Chay mau tu' nhién
NéEp niém mac gidn doan batthubing | 5/26 (19,2%)
Yéu t6 nguy cd cao ung thu o
da day trén niém mac nén 25/26(36,1%)
Nhén xét: Pa s6 cac ton thuong ung thu da
day sém dudc phat hién cé dudng bd khong déu
(69,2%), bat thudng bé mit 88,5% va bat
thudng mau séc 84,6%.
Bang 3: Kich thudc va vi tri tén thuong

So bénh
nhan (n)
22/26 (84,6%)
23/26 (88,5%)
18/26 (69,2%)
7/26 (26,9%)

KT va vi tri t8n thuong nsr:’agg(“:)
KT >= 2cm/ KT <2cm 4/22
Tam vi 1(3,8%)
Phinh vi 1(3,8%)
Than vi 4(15,4%)
Géc bd cong nho 5(19,2%)
Hang vi 15(57,7%)

Nha&n xét: Vi tri hay gdp nhat ung thu da day
sém la hang vi 57,7%
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Bang 4: Phdn loai cua ung thu da day som theo phéan loai Nhat Ban

Type 0-1 0-IIa

0-IIb 0-IIc 0-I11

n (%) 1(3,8%) 5(19,2%)

7(26,9%) 11(42,3% 2 (7,7%)

Nhan xét: Typ 0-IIc chiém ti Ié cao nhat 42,3%.

IV. BAN LUAN

Nhom cé yéu t6 nguy cd cao mac ung
thu da day: Trong nghién ctu nay cua ching
toi ti 1€ nam gidi mac ung thu da day kha cao
69,2%, hon hdn nit gidi, diéu nay cd thé lién
quan chat ché dén cac yéu t6 nguy cd khac nhu
nghién thudc 14, nghién rugu & nam gidi phé
bién hon nif gidi. Da phan cac bénh nhan déu cé
tién st viém da day man tinh trudc dé 57,1%, ti
|é da dudc diéu tri diét Hp 80,7%. Phan I6n bénh
nhan da cd triéu chiing dau am i va day tdc
vung thugng vi, day hai va cham tiéu, day la
nhirng bénh nhan da dugc kham dinh ky trudc
dd va trong danh sach nhirng d6i tugng can tam
soat ung thu da day s6m. Nhu ching ta da biét
ti€n trinh nhiém Hp va viém da day do Hp, néu
khong dugc diéu tri ding mdc, sé dan tdi viem
man tinh, viém teo, di san rudt va cudi clng la
ung thu da day. So sanh véi cac tac gia Phan
Nhat Tan va Lé Thi Kim Lién, két qua nghién clru
cla chdng téi cao han, tuy nhién so véi cac
nghién cru nudc ngoai thi ti 1€ nay tuong duong
[1], [2], [5], [7]- Nhitng ngudi tinh c& di kham
stic khée va nodi soi phat hién dudc ung thu sém
chi chi cé 2 trudng hagp, chiém 7,7%.

Cac dac diém hinh anh ndi soi nghi ngd
ung thu s6m. Trong qua trinh ndi soi tdm soat
ung thu s6m, ching t6i lun dam bao quy trinh
soi hét stc chat ché. Khau dau tién la bénh nhan
phai dugc chudn bi da day that sach udng thubc
tay bot, ndi soi duGi diéu kién tién mé dé quan
sat dugc thdi gian ky hon, bénh nhdn nam yén
va cac thudc chdng co that cling dugc tiém dé
chudn bi cho bénh nhan trudc dé. Qua trinh
guan sat chdng t6i dam bao theo dung quy trinh,
cac vi tri ( 18y 22 anh nhu quy chan) dé tranh bo
sét ton thuong [4], [5],[6]. Dau hiéu dau tién
chiing tdi phét hién do 1a su thay ddi v& mau sic
niém mac (niém mac dé hon hodc nhat mau han
binh thuGng (84,6%), bé mat niém mac I6i I6m
(88,5%). Tiép dén d6 1a dau hiéu dudng bd
khong déu 69,2%, chay mau tu nhién 7,26%.
MOt dau hiéu rat quan trong khac chung toi hét
surc luu tdm do la nhitng dau hiéu nhiém HP man
tinh va nguy cg cao trén niém mac nén. Cac dau
hiéu nhu Xanthoma, di san rudt, viém teo, nép
gap niém mac day lén va bién ddi bat thudng,
mat cau trdc mach trén nén niém mac viém teo.
Phan I6n cac bénh nhan cta ching t6i déu cé
déc diém nay.
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Panh gia ton thuong va déi chiéu mé
bénh hoc. Phan I6n céc tén thuong ching téi
phat hién dugc déu co kich thudc < 2cm, da
phan 1a cac ton thuong cd thé can thiép dudgc
bdng phuong phap cat hét niém mac 84,6% .
Chi ¢ 4 bénh nhan phat hién véi kich thudc >
2cm, khong_thé can thiép dugc qua ndi soi va
phai guii phau thuat. Vi tri tam vi, phinh vi gap
rat it, vi tri hay gap nhat la hang vi vdi ti Ié
57,7%. Trong nghién clu cua ching téi c6 1
trudng hdp phat hién ung thu tai tam vi va két
qua giai phau bénh tra IGi la ung thu biét hoa
kém t€ bao nhan va cling la bénh nhan cd ton
thuang trén ndi soi kich thudc 16n hon 2cm, nén
sau dé bénh nhan da dugc gui di phau thuat.

Pa s6 bénh nhan clia chidng t6i ung thu da
day sém c6 ton thuang hinh thai gi6ng viém da
day, type Idm nhe (0-IIc) chiém ty |é I6n nhat
42,3%, type loét (0-III) chiém ti 1€ 7,7%, type
phdng hodc 16i nhe 19,2% va 26,9%. Tat ca
bénh nhan déu dugc khao sat va danh gia gia
phan loai ung thu s6m theo hé théng phan loai
VS [3], [5], [7], [8]. Cac mau mo bénh hoc thu
dugc cha yéu thubc loai biét héa cao 18/26
(chiém ti Ié 69%). C6 1 bénh nhan la ung thu
biét hoa kém té bao nhan, s6 con lai co loan san
dd cao, di san. Mot s§ bénh nhan dé€ danh gia
chung toi dung ndi soi siéu am xem xam lan dén
I6p nao. Tat ca bénh nhan déu dudc sinh thiét va
nhithg chan doan trén ndi soi dugc danh gia va
ddi chi€u mo bénh hoc. 20 bénh nhan (76,9%)
sau khi dugc chdn doadn ung thu sém dugdc chi
dinh diéu tri cat tdch dudi niém mac (ESD), mot
sd bénh nhan dudc gui vé vién K trung uong dé
diéu tri ESD, sau dé chung t6i déu theo doi va
d6i chiéu két quad md bénh hoc sau cit dé€ c6
chién Iugc theo doi ti€p theo cho bénh nhan.

V. KET LUAN

Nhiing ti€n bo mdi trong ky thuat va trang
thiét bi ndi soi da giip phat hién va chan doan
chinh xac ung thu da day s6m. Can tién hanh
quy trinh ndi soi chan doan ung thu sdm va sang
loc dinh ky trén nhiing déi tugng c6 nguy cd cao
nhu viém da day man do nhiem Hp, viém da day
diéu tri tiét trr Hp that bai, cd yéu t6 gia dinh va
nhitng bénh nhan tudi trung nién cé triéu ching
dau tdc thugng vi, day bung cham tiéu, gay sut
can. Nang cao nhan thirc vé siric khoe trong xa
hoi, thudng xuyén kham sang loc dinh ky.
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QUY TRINH GIAI TRINH TU’ SANGER MOT SO BIEN THE PA HINH PON
NUCLEOTIDE TREN CAC GEN PNPLA3, TM6SF2, MBOAT7 VA GCKR LIEN
QUAN DPEN BENH GAN NHIEM MO’ KHONG DO RUQU

Lé Dwong Hoang Huy'2, Nguyén Minh Hal?2 Nguyén Uéc Nguyén'?2

TOM TAT

Muc tiéu: Xay du’ng quy tr|nh giai trinh tu Sanger
khao sét nam bién thé trén cac gen PNPLA3, TM6SF2,
MBOAT7 va GCKR lién quan dén bénh gan nhlem mad
khéng do rugu (NAFLD). Poi tugng va phuong
phap nghlen cu’u TGi vu hda quy trinh ly trich DNA
coly g|a| hong cau bang dung dich ACK, thiét k€ 5 cap
doan moi dac hiéu cho cac blen thé, t5i uu hda nhiét
do bat cdp clia phan (rng PCR va t8i uu hda phan (g
gidi trinh ty Sanger trén hé thdng Applied Biosystems
3500 (ThermoFishser). Ap dung toap bo quy trinh giai
trinh ty Sanger da t6i uvu 1én 4 mau mau cda ngufdl
tinh nguyen nham danh gla thong s6 ky thuat va dac
diém cla céc bién thé. Két qua: Xay dung thanh cong
quy trinh giai trinh tu Sanger bao gom toi uu hda
dugc lugng thé tich (4 ml) va thdi gian ly g|a| hong
cau vai ACK (10 phut) dé thu dugc DNA cd do tinh
khiét dat chuan, thiét k& dugc nam cap doan moi
khuéch dai dat h|eu nam bién thé quan tdm. Khao sat
DNA 4 ngu’dl tinh nguyen khoe manh, tat ca déu co it
nh&t mét trong ndm bién thé quan tam V@i tat ca két
qua giai trinh tu cd ti 1é nucleotide c6 do chlnh Xac
cao-QVB > 90%. Két luan: b3 xay dung va t6i uu
quy trinh gidi trinh tu Sanger xac dinh bién thé da
hinh don nucleotide. Budc dau dp dung quy trinh trén

1Truong Bai hoc Y khoa Pham Ngoc Thach,

2Trung Tém Nghién Cuu Y Sinh, Truong Dai hoc Y
khoa Pham Ngoc Thach

Chiu trach nhiém chinh: Lé Duong Hoang Huy

Email: huyldh@pnt.edu.vn

Ngay nhan bai: 17.2.2022

Ngay phan bién khoa hoc: 4.4.2022

Ngay duyét bai: 15.4.2022

ngy‘c‘fi tinh nguyén, lam co s@ cho cac khao sat véi cG
mau dai dién gitp ti€p can va quan ly & phuong dién
phan tir NAFLD & Viét Nam.

T khoa: Giai trinh tu Sanger, bénh gan nhiém
mG khong do rugu, PNPLA3, TM6SF2, MBOAT7 va GCKR.

SUMMARY

SANGER SEQUENCING PROCESS OF
SINGLE NUCLEOTIDE POLYMORPHISMS
VARIANTS IN PNPLA3, TM6SF2, MBOAT?7

AND GCKR GENES ASSOCIATED WITH

NON-ALCOHOLIC FATTY LIVER DISEASE

Objective: Develop Sanger sequencing and
investigate five variants on PNPLA3, TM6SF2, MBOAT7
and GCKR genes related to non-alcoholic fatty liver
disease (NAFLD). Materials and methods:
Optimized the DNA extraction process with erythrocyte
lysis by ACK solution, designed 5 pairs of primers
specific for variants, optimized the pairing temperature
of the PCR reaction and optimized Sanger sequencing
reaction on an Applied Biosystems 3500 Series Genetic
Analyzer from Thermo Fishser. Apply the entire
optimized Sanger sequencing process to 4 blood
samples of volunteers to evaluate the specifications
and characteristics of the variants. Results:
Successfully  built  Sanger sequencing process
including: optimization of erythrocyte volume and lysis
time with ACK to obtain DNA of standard purity,
designing 5 pairs of primers effectively amplifying the
five variants of interest, optimizing the concentration
of DNA participating in the sequencing reaction.
Obtained 4/4 participants with at least one of the 5
variants of interest with all sequencing results having a
QVB > 90%. Conclusion: Established and optimized
Sanger sequencing to identify single nucleotide
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