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ESBL(-). Ca 2 nhém vi khudn nay déu nhay cam
gan nhu 100% véi nhdm carbapenem [6]. Bui
Thi Thu Trang (2019) cho két qua: ca 2 nhom
E.coli ESBL(+) va E.coli ESBL(-) déu khang
100% vdi ampicillin, khang & mdc thap véi nhém
carbapenem , nhom E.coli ESBL(+) khang gan
nhu 100% v&i nhom cephalosporin, c6 ty |é
khang gentamycin, tobramycin, ciprofloxacin,
levofloxacin, cotrimoxazol cao han nhém E.coli
ESBL(-) [5].

Nhu véy cb su thay d6i vé dé khang khang
sinh gilta cac nghién clu, diéu nay cd thé do
tinh trang s dung khang sinh trudc khi xét
nghiém, va phd khang sinh ciing thay déi theo
dia ly va thdi gian. Vi vay can cac nghién cltu tai
ting dia phuong dé dua ra khuyén cdo st dung
khang sinh phu hgp vdi dia phuang do.

V. KET LUAN

- Vi khdn Gram (-) 86,2%, vi khudn Gram
(+) 13,8%.

- Ty 18 céc loai vi khudn thudng gép: E. coli
54,3%, Pseudomonas aeruginosa 12,9%,
Klebsiella Pneumoniae 8,6%.

- Vi khuén E. coli da khang hét tit ca cac loai
khang sinh

- E. coli tiét ESBL khang khang sinh cao han
E.coli khong tiét ESBL.
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U'NG DUNG KY THUAT GIAI TRINH TU’ SANGER TRONG KHAO SAT POT
BIEN GEN CYP21A2 GAY BENH TANG SAN THU'O'NG THAN BAM SINH

Nguyén Nhit Quynh Nhu!, Lwong Bic An', Hoang Anh Vii!

TOM TAT

Téng san thugng than bam sinh (TSTTBS) la
bénh di truy&n 13n trén nhiém sic thé thudng do thiéu
hut enzyme 21- hydroxylase Su thi€u hut enzyme 21-
hydroxylase xay ra do cac dot bién trén gen CYP21A2,
trong d6 khoang 60% bénh nhan TSTTBS mang cac
dot bién diém trén gen CYP21A2. Nghién ciu dugc
thuc hién véi muc tiéu khao sat dot bién diém trén
gen CYP21A2 béng kY. thuat giai trlnh tu Sanger. 30
bénh nhan dugc chan doan mac bénh ting san
thuong than bam sinh thé thiu enzyme 21-OH; DNA
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dugc tach chiét tor miu mau; ky thudt PCR va giai
trlnh tu Sanger dugc thuc hlen dé xac dinh dot bién
diém. K&t qua nghlen clru phat hién 11 bénh nhan
mang dot bién gen gay bénh TSTTBS, trong dé 10
bénh nhan mang kiu hinh m&t mudi va 1 benh nhéan
mang kiéu hinh nam héa don thuan. Dot bién phd
bién nhat la 12G (16,7%), theo sau la p.R356W (5%)
va p.R426C (5%), cac dot bi€n con lai chi€ém ti 1€ tur
1,7% - 3%. Tur khoa: TSTTBS, CYP21A2, dot bién
dlem Sanger

SUMMARY
APPLICATION OF SANGER SEQUENCING
TO DETECT CYP21A2 MUTATIONS
CAUSING CONGENITAL ADRENAL

HYPERPLASIA DISEASE
Congenital adrenal hyperplasia (CAH) is an
autosomal recessive disorder usually caused by a
deficiency of the enzyme 21-hydroxylase. The
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deficiency of the enzyme 21-hydroxylase occurs due to
mutations in the CYP21A2 gene, of which about 60%
of CAH patients carry point mutations in the CYP21A2
gene. The study was carried out with the aim of
screening point mutations on CYP21A2 gene using
Sanger sequencing technique. 30 patients were
diagnosed with congenital adrenal hyperplasia with
21- hydroxylase deficiency was collected; DNA
extracted from blood samples was carried out; PCR
and Sanger sequencing was performed to identify
mutations. Results: 11 patients carry genetic
mutations that cause CAH were found, including 10
patients with the salt-wasting phenotype and 1 patient
with the simple virilization phenotype. The most
common mutation is I2G (16.7%), followed by
p.R356W (5%) and p.R426C (5%), the remaining
mutations range from 1.7% - 3%.

Keywords: Congenital adrenal hyperplasia,
CYP21A2, point mutation, Sanger sequencing
I. DAT VAN DE

Tang san thugng than bam sinh (TSTTBS,
Congentinal Adrenal Hyperplasia, viét tat la CAH)
la bénh noi tiét di truyén do gidm hodc mat hoan
toan mot trong nhiing enzyme tham gia vao qua
trinh t8ng hogp hormone cortisol tir cholesterone
cla vo thugng than. Thi€u hut enzyme 21-
hydroxylase (21-OH) 1a thé bénh hay gdp nhat
chiém ty 1€ 90-95% cac ca bénh (1). Tuy theo
mUc d6 thi€u hut enzyme 21-OH mot phan hay
hoan toan ma gay ra cac thé 1dm sang nhu mét
mudi (Salt-wasting-SW), nam héa don thuan
(Simple virilizing-SV), hodc khéng ¢6 dién (non-
classic) (1,2). Trong d6 thé mat mudi 1a hinh
thirc nghiém trong nhéat cia bénh do thi€u sinh
tong hop aldosterone dan dén khong cé kha
nang gilr natri. Néu khong dugc diéu tri kip thdi
bénh nhan sé nhanh chéng t& vong. Tan suat
mac bénh nam trong khoang tir 1:10000 dén
1:20000 tré so sinh va khac nhau gilra cac quéc
gia, ching toc (2).

Su' thi€u hut enzyme 21-OH xay ra do cac
dot bién trén gen CYP21A2 ma hda téng hogp
enzyme 21-0OH. Gen CYP21A2 va gia gen CYP21P
ndm trén nhiém sic thé s6 6p21 3 trong phic
hgp hoa hgp mé chd yéu (Major human
histocompatibility complex — HLA) c6 chiéu dai
xap xi 30 kb. Moi gen CYP21A2 va CYP21P gém
10 exons, trinh tu tuong dong gilfa hai gen trén
cac exon la 98% va trén cac intron la 96% (1).
Hau hét dot bién gen trén gen CYP21A2 la do su
bat chéo khong dong déu gilta cac c3p NST dan
dén trinh tu ving gid gen CYP21A1P chuyén
sang gen CYP21A2 trong qua trinh phan bao
gidm nhiém, 5% con lai la do gen CYP21A2 ty
dot bién (3) Vi vay viéc ap dung phuong phap
chan doan phat hién sdm cac dot bién gen gay
bénh TSTTBS c6 y nghia quan trong xac dinh
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bénh cling nhu phan loai bénh, gilp bac si co
phac db diéu tri thich hgp cho bénh nhan va la
€O sd cua tu van di truyén, chan dodan trudc sinh
bénh TSTTBS.

Xuat phat tlr thuc tién do, chung téi thuc
hién dé tai nay vdi muc tiéu: U’ng dung ky thudt
gidi trinh tu Sanger trong khao sat dot bién gen
CYP21A2 gdy bénh TSTTBS.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tudng nghién ciu. D6 tugng
nghién cfu gdbm 30 bénh nhan dudc chin doan
bénh tdng san thugng thdn badm sinh thé thiéu
enzyme 21-OH theo quy chudn cua céc bénh
vién. Nghién cu da dugc thong qua bdi Hoi
dong Pao durc trong nghién clu y sinh hoc bai
hoc Y Dugc thanh phd HO6 Chi Minh theo quyét
dinh s6 570/HPDD-DHYD ngay 09/6/2022.

2.2. Phuang phap nghién ciru

Tach chiét genomic DNA tir mau maéu.
M3u mau ngoai vi dugc 18y vao tube cé chéat
chéng dong EDTA. DNA tir 0,2 mL mau dugc
tach chiét bang bd kit GenelET Genomic DNA
Purification Kit (Thermo Scientific, USA) theo quy
trinh cGia nha san xuat. 200 ul DNA thu dudc sau
tach chiét dugc bao quan va luu trir 6 -20°C.

Do néng dé va dé tinh sach DNA. San
phdm dugc kiém tra bang may NanodropTM
2000 Spectrophotometer (Thermo Scientific) dé
danh gia do tinh sach va xac dinh néng d6 DNA.
Cac mau DNA cé nong do tir 50 dén 250ng/pl va
dat tiéu chudn vé do tinh sach & budc séng
260/280 > 1,8 trg lén dudgc s dung dé thuc
hién PCR giai trinh tu gen.

PCR va giai trinh tu’ gen. Nghién ciu s
dung cdp mdi déc hiéu dé khuéch dai toan b gen
CYP21A2. Mdi phan (g PCR bao gdm PCR 1X, 200
pM mdi dNTP, 1,5 mM MgCI2, 0,5 U Taq Hot Start
Ponmerase (Takara Bio), 0,5 uM moi moi xudi va
ngugdc va 25-50 ng DNA téng s6. MOi vung dugc
khuéch dai nhu sau: 3 phat & 98°C, 35 chu ky
khuéch dai (95°C trong 30 gidy, 60°C trong 30
gidy, 72°C trong 3 phut) va 5 phut g 72°C.

San pham PCR dugc phéan tich trén gel
agarose 1% va dudc tinh sach bang kit ExoSAP-
IT (Thermo Scientific, Hoa Ky) theo hudng dan
clia nha san xuét. San phdm PCR dugc thuc hién
phan (ng cycle sequencing véi BigDye™
Terminator v3.1 kit (Applied Biosystem, Hoa Ky)
v@i cac doan mdi xudi va ngugc cho moi vung
muc tiéu. San phdm sau dé dugc két tua bang
ethanol, hoa tan trong Hi-Di formamide, bién
tinh ¢ 95°C trong 2 phut trudc khi lam lanh dét
ngdt. Trinh tu DNA dugc doc bdng may ABI
PRISM 3500 Genetic Analyzer (Applied
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Biosystem, Hoa Ky). Két qua gidi trinh tu dudc
phan tich bang phan mém CLC Main Workbench
v.5.5 va so sanh vdi trinh tu tham chi€u cla
CYP21A2 trén GenBank (Accession number
NG_007941.3).

Ill. KET QUA NGHIEN cU'U

Cac dic diém cd ban cua bénh nhan bao
gdm tudi, gidi tinh va kiéu hinh, dugc trinh bay
trong Bang 1. Trong nghién clfu nay, chung toi
ghi nhan 60% bénh nhan cé ki€u hinh mat mudi,
20% bénh nhan cd kiéu hinh nam hda va 20%
c6 kiéu hinh khdng cd dién. DO tudi cla bénh
nhan TSTTBS thé mat mudi va nam hda dan
thuan dao dong tir 1 thang dén 84 thang va do
tudi cia bénh nhan thé khéng cd dién dao dong
tir 2 thang dén 168 thang. Ty Ié nam/nit & cac
th€ mat mudi, nam hda don thuan va khéng c6
dién [an luot 1a 11:7, 4:2 va 2:4.

Bang 1. Pdc diém nhom bénh nhén
tham gia nghién ciau

Kiéu hinh (N=30)

~ ~.| Nam héa | Khong

I\:Ia“t=n;§;)| don thuan| co dién

] (N=6) | (N=6)

Tudi (thang) | 26(1-84) | 31(2-72) |69(1-168)
Gidi tinh

Nam 11(61.1%)| 4(66.7%) 12(33.3%)

NG 7(38.9%) | 2(33.3%) |4(66.7%)

Tong cong | 18(100%)| 6(100%) |6(100%)

Trong nghién clu nay, chung toi phat hién
11/30 (36,7%) bénh nhan cd dot bién trén gen
CYP21A2. DOt bién thudng gap nhat la tai intron
2 (12G), dugc phat hién & 5 bénh nhan (16,7%).
Cac dang dot bién dugc mo ta chi tiét trong
Bang 2. Trong 11 bénh nhan mang dét bién gen
dugc phat hién, 91% bénh nhan mang kiéu hinh
mat mudi va chi ¢d 1 trudng hop (9%) cd kiéu
hinh nam héa dan thuan.

Bang 2. Két qua phat hién dot bién gen
CYP21A2

R SO ca
Thé bénh bénh
Dang dong hgp tur
Mat mudi,
12G/12G nam héa [5(16,7%)
don thuan
p.R426C/p.R426C Mat mudi | 1(3,3%)
p.R356W/p.R356W Mat mudi | 1(3,3%)
p.R484Cfs*58/p.R484Cfs*58 Mat mudi | 1(3,3%)
p.I172N/p.1172N Mat mudi | 1(3,3%)
Dang di hgp tur
p.E246fs*11/p.R426C Mat mudi | 1(3,3%)
p.Q318X/p.R356W M&t mudi | 1(3,3%)

20 -
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Hinh 1. Phan b6 'ty Ié cac allele dét bién
trén gen CYP21A2

K&t qua phan bd ty & cac allele dot bién
dudc thé hién trong Hinh 1. Allele chiém ty 1&
cao nhat la 12G (16,7%), ti€p dén la p.R356W
(5%) va p.R426C (5%), theo sau la cac allele co
ty & thap hon p.R484Cfs*58 (3%), p.I172N
(3%) , p.E246fs*11 (1,7%) va p.Q318X (1,7%).

Trong s6 11 bénh nhdn mang dot bién, co6 9
bénh nhan mang ki€u gen ddng hdp tir va 2
trudng hdp mang ki€u gen di hgp tir. Bénh nhan
CAH-9 mang dot bién di hgp to
p.E246fs*11/p.R426C. Trudng hgp con lai la
bénh nhan CAH-23 c6 kiéu gen di hgp tir két hop
gilra dot bién p.Q318X (tr b6) va dot bién
p.R356W (tir me) (Hinh 2).

/
A I‘:"A"".‘ J,‘-‘""-‘.‘_ j'ﬁ /\ /\/\

Binh thuéng CGA CTG |CAG | GAG GAG
316 317 | 318 [ 319 320
Gin Arg Gln Glu Glu
bot bién TAG
318
Ter
-
A e i A AT A
JAVVATAVAVAPNAVAVVATAVAY
Binh thw&ng CGC CTG|CGG|CCC GTT
354 355 | 356 | 357 358
Arg Leu | Arg Pro Val
Dot bién TGG
356
Trp

Hinh 2. Két qua giadi trinh tu’ gen CYP21A2

0 mét bénh nhan mang dét bién di hop tiu.

(A) D6t bién di hop tir p.Q318X va (B) dot
bién di hop ti p.R356W

IV. BAN LUAN

Bénh tdng san tuyén thugng than bam sinh
la mot trong nhitng roi loan ndi tiét di truyén lién
guan dén hormone cla tuyén thugng than, trong
dé dot bién gen CYP21A2 la nguyén nhan chinh
gdy bénh. Viéc khao sat gen dé xac dinh nguyén
nhan gdy bénh dong vai tro quan trong trong
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phan loai nhém bénh, tir dé hd trg trong chan
doan va diéu tri bénh.

Trong nghién cu nay 30 bénh nhan dugc
gidi trinh tu gen CYP21A2 bang ky thudt giai
trinh ty Sanger, trong dé phat hién 11 bénh
nhan mang dot bién gen gdy bénh TSTTBS. Kiéu
gen phé bién nhét 13 dot bién déng hop tir tai vi
tri 12G (16,7%), theo sau la cac dot bién thudng
gip khdc p.R356W (5%), p.I172N (3%) va
p.Q318X (1,7%). Tuy nhién ty |é dot bién tai cac
vi tri nay co su khac biét gilta cac nghién cliu &
cac quoc gia khac nhau. Ty Ié dot bién I2G
(16,7%) va p.Q318X (1,7%) trong nghién clu
nay thap hon so vdi cac bao cdo & Han Qudc
(28,5% va 2,8%), Nhat Ban (27,8% va 2,8%) va
Malaysia (21,3% va 5,3%) (3-5). Trong khi do,
ty 1€ bénh nhan mang dét bién p. R356W (5%)
tugng dong vai nghién clru ctia Nhat Ban (5,6%)
va Malaysia (5,3%) (4,5). bBiéu nay dudc ly giai
mdt phan do suc khac biét vé quan thé di truyén
lién quan dén yéu t6 chung toc. Mot nguyén
nhan khac la do su' khac nhau vé c& mau va tiéu
chudn chon mau nghién ciu.

Nghién clru phat hién 3 dot bién hi€ém gap
bao gbm mot dét bién sai nghia, mét dot bién
mat mot nucleotide va moét dot bién indel
(p.R426C, p.E246fs*11 va p.R484Cfs*58). Dot
bién tai vi tri ¢.1276C>T lam thay d&i acid amin
tai codon 426 la arginin thanh cysteine
(p.R426C) dugc phat hién & hai bénh nhan cé
th€ bénh m&t mudi va mang kiéu gen di hgp tir
trong nghién clfu cla chung to6i. Dot bién trén da
dugc Grischuk cong b6 vao nam 2006 trén mot
bénh nhan ngudi Nga mang ki€u hinh nam hda
don thuan (6). Ngoai ra, su thay d6i thanh acid
amin histidine tai vi tri nay cling dugc ghi nhan
trong bdo cdo cua Choi va cong su trén mot
bénh nhan Han Qudc (3). Bot bién th(r hai la
p.E246fs*11, dot bi€n mat mot nucleotide
adenine tai codon 246, hau qua lam léch khung
trinh tw ma hda acid amin. Dot bién nay dugc mo
ta dau tién trong nghién clru clia Koyama va cong
su, 1993 (7). Nghién ctu trudc dé trén quan thé
ngudi Viét Nam (0,74%) va Trung Quoc (0,6%)
cling ghi nhan su xudt hién cla dot bi€n nay
nhung ty I&é dot bién thap hon so vdi bdo cdo cua
chang t6i (1,7%) (8,9). DOt bién p.R484Cfs*58 la
dot bién mat hai nucleotide GG va chén mot
nucleotide C tai codon 484 hau qua lam Iléch
khung trinh tu' ma hoa acid amin. Ty |é dot bién
nay trong nghién cltu cla chdng t6i (3,3%) thap
hon so vdi cac bdo cdo trén quan thé ngudi Han
Quoc (4,2%) va Trung Quoc (4,8%) (3,9). TUr cac
két qua trén cho thdy viéc sang loc cac dot bién
diém bao gbm dot bién thudng gdp va dot bién
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hi€m gay bénh TSTTBS la hét siic can thiét trén
bénh nhan Viét Nam, giip chan doan sém bénh
nhan mdc bénh va ho trg bac si Idm sang cd
phudng phap diéu tri kip thdi.

Trong 11 bénh nhan mang dot bién gen gay
bénh TSTTBS, nghién clu ghi nhan 10 bénh
nhén mang kiéu hinh mat mudi va 1 bénh nhéan
¢ kiéu hinh nam hda don thudn. Bé&nh nhan
CAH-25 cé kiéu hinh nam héa don thuan va
mang dot bién 12G, la dot bién thudng xuat hién
& bénh nhan mang thé mat mudi (78,6%). Tuy
nhién, cd 20% bénh nhan mang dot bién nay cé
ki€u hinh nam hda don thuan da dugc ghi nhan
trong nghién cru ctia New va cong su (2013) khi
ti€n hanh phan tich su tuang quan gilta ki€u gen
va ki€u hinh & 1507 gia dinh ¢4 bénh nhan
TSTTBS (10). )

TSTTBS la bénh di truyén I13n trén nhiém sic
thé thudng nén théng thudng bénh nhan bi dot
bién dong hgp tlr, bat thudng xay ra trén ca 2
allele mai biéu hién ki€u hinh. Trong nghién ciru
nay chung t6i phat hién 11 trudng hgp mang cac
dot bién diém gdy bénh TSTTBS. Bén canh dd,
dot bién vé thay déi s& lugng ban sao nhu mét
doan, 1ap doan hodc dao doan gen da dudc ghi
nhan trong cac nghién cfu va tai liéu y van trén
thé gidi vai ty 1€ 20-25% (9). Do dé viéc ap dung
thém cac phuong phap khac nhu MLPA
(Multiplex-Ligation Dependent Probe Amplification)
hodc giai trinh tu th€ hé mdi (Next Generation
Sequencing) dé phat hién cac dét bién vé thay doi
s6 lugng ban sao trén gen CYP21A2 la can thiét
gillp chan doan bénh TSTTBS.

V. KET LUAN

Nghién cu da (ng dung thanh cbéng k¥
thudt gidi trinh tu Sanger dé phat hién cac dot
bién diém gdy bénh TSTTBS. Diéu nay cb y
nghia quan trong trong viéc hé trg chin doan
phéan loai nhom bénh. Bén canh dod, vdi két qua
chan doan gen gilp thudn Igi trong viéc tu van
cho gia dinh, nguGi than, khu trd gen khao séat
va tam soat ngudi mang gen bénh.

Tuyén bo vé quyén Igi: Cac tac gia xac
nhan hoan toan khéng cé xung dét vé quyén Igi
li€n quan dén viéc xuat ban bai bao nay.

Lai cam on: Nghién cfu dugc tai trg kinh
phi bdi Bai hoc Y Dugc thanh phd H6 Chi Minh.
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NGHIEN CU'U PAC PIEM LAM SANG VA CAN LAM SANG
TREN BENH NHAN CHAN THUONG COT SONG CO CAO MAT VI’'NG

Vii Van Cuong', Ngé Thanh Ta', V6 Van Thanh'?,

TOM TAT

Muc tiéu: banh gia triéu chirng lam sang va can
lam sang cla bénh nhan chan thuong cot song b cao
mat VLrng nham dua ra cac dau hiéu ggi y khi bénh
nhan c6 ton thudng cOt séng cb cao. Poi tugng va
phuong phap: Mo ta chum ca benh 66 bénh nhan
dugc chan doan chan thuong cot song v3 C1 - C2 mat
viing tUr thang 3 ndm 2018 tdi nay. Két qua: 66 bénh
nhan (58 nam/8 ni¥) véi do tudi trung binh 38,27 +
13,69 dugc chan doan chén thuang cot séng c6 v3 C1
-2 mét VLrng Chan thuong cot song cO cao mat
viing chu yeu gap do tai nan giao thong (56,06%) va
tai nan nga cao (30,30%). Tat ca bénh nhan déu co
triéu chu‘ng dau c6 (100%), han ché van déng cot
song cO chiém 90 91%, chi cé 24,24% benh nhan co
triéu chu‘ng cling cd. Tén thuong 1am sang cua bénh
nhan trudc phau thuét theo ASIA chd yéu ndm trong
nhém ASIA E (68,18%). Tén thuong chlnh cla bénh
nhan trong nhdm nghién cttu 1a gdy mém ring don
thuan chiém 54,55%. Trat C1-C2 do cac nguyén nhan
khac nhau chiém 31,81%, chi cé 13,64% cac trudng
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hgp chan thudng v8 C1 don thuan. Két luan: Chan
thuang cot song cd cao cd triéu cerng lam sang
ngheo nan va khong d3c hiéu, do d6 nén khuyén cao
bat budc phai s dung phlrdng tién chan doan hinh
anh dé& danh gia cot song o cao.

Tar khoa: cot séng c6 cao, gdy mém nha

SUMMARY
CLINICAL AND SUBCLINICAL CHARACTERISTICS
IN PATIENTS WITH INSTABILITY UPPER

CERVICAL SPINE INJURIES

Objective: To evaluate the clinical and
subclinical symptoms of patients with instability upper
cervical spine injuries in order to provide indicative
signs when patients have upper cervical spine injuries.
Subjects and methods: Descriptive case series of
66 patients diagnosed with instability C1 - C2 vertebral
fractures since March 2018. Results: 66 patients (58
males/8 females) with an average age of 38.27 +
13.69 were diaanosed with unstable C1 - C2 cervical
spine fractures. High cervical spine instability iniuries
predominantly occurred due to traffic accidents
(56.06%) and high falls (30.30%). All patients
presented with neck pain symptoms (100%), with
90.91% showing restricted cervical spine mobility, and
only 24.24% exhibiting symptoms of neck stiffness.
Preoperative clinical assessment of the patients
according to the ASIA impairment scale was primarily
classified as ASIA E (68.18%). The main inijury in the
study group was simple odontoid fractures, accounting
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