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TOM TAT

Str dung phuong phap “ma vach” DNA (DNA- barcodlng) 36 chudi nucleotide ving giao gen ITS

(internal transcribed spacer) tir 43 mau bénh phdm nudi cdy ndm don bao cta bénh nhén nir nhp vién ¢ Hai
Duwong da duoc thu nhan va phan tich so sanh véi cac ching tham chiéu quéc té. Chudi ITS c6 do dai khac
nhau tuy tung loai (0,5 — 1,2 kb) thu thép béng phan tng PCR va giai trinh ty (cip mdi ITS1F/ITS4R), dugc sir
dung dé truy cap Ngan hang gen va xdc dinh loai dua trén so sanh chudi va phan tich pha hé véi cac loai tuong
tmg. Két qua cho thiy, trong s 36 mAu thyc hién thanh cong giam dinh loai, ¢6 29 mau duoc xdc dinh thuge
chi Candida, trong &6 13 mau 1a lodi Candida albicans, 2 méu 1a C. tropicalis, 3 mau 1a C. metapsilosis, 8 mau
1a C. glabrata, 2 mau 1a C. etchellsii va mdét mau chi dwoc dinh danh 1a Candida sp. Ngoai ra, 7 miu con lai
gdm 2 miu thudc loai Pichia kudriavzevii va Pichia norvegensis; va mot s6 loai it gap khac: i) Kodamaea
ohmeri; ii) Fereydounia khargensis; iii) Debaryomyces sp. (c6 thé 1a loai Debaryomyces subglobosus); iv)
Hanseniaspora sp. (c6 thé 13 loai Hanseniaspora opuntiae); va v) Penicillium citrinum, voi mirc ¢ ddng nhét
rit cao (99-100%). Cay pha hé ching/loai Candida ctia Viét Nam va thé gi6i, chia lam 7 nhom riéng biét, bao
gdm: nhém C. albicans, nhom C. tropicalis, nhém C. parapsilosis, nhom C. metapsilosis, nhém Candida spp.,
nhém C. glabrata va nhém C. etchellsii. Pha hé cua Pichia spp. ciing cho thdy P. kudriavzevii va P.
norvegensis ciia Viét Nam tip hop cing véi loai tham chiéu twong tmg. Trén mot dia ban hep nhu tinh Hai
Duong, Kkét qua dinh danh trén bénh nhan nhap vién da co dén 6 loai Candida khac nhau va 7 loai dic biét khac
cho thdy tinh hinh nhidm ndm Candida va nAm don bao 1a kha phtic tap va 14n tap. C. albicans van 1a mot loai
nim gay bénh nguy hiém dang ton tai, lan téa va gy bénh phd bién trong cong dong phu nit ¢ dia ban Hai
Duong noéi riéng va Viét Nam noi chung.

Tir khod: Candida, dinh danh loai, Hdai Duong, ITS, ném don bao, phd hé

DAT VAN BE

Mot trong nhimg bénh phd bién hién nay ¢
nguoi va dong vat gdy nén nhitng trang thai khac
nhau trong qua trinh nhidm bénh d6 1a bénh nim ki
sinh (mycosis) (Guégan et al., 2016). Binh thuong
thi co thé ¢6 kha niang khang ndm trong mot pham vi
nhét dinh (Kwon-Chung, 2012; Guégan et al., 2016),
nhung khi diéu kién moi truong thuan loi, nam vi
sinh ¢o thé phat trién manh va gy bénh tran lan, &
mot sO vi tri trén co thé nhu: 16p da ngoal mang
nhiy, moéng tay, mong chan, toc, co thé nam ¢ cac
16p da séu hon va phat tan dén méau hay cac co quan

ndi tang khac (phdi, gan, than, tiy song...) gdy
nhiém tring toan than (Quinn et al., 2011; Guégan et
al., 2016). Bénh ndm biéu hién & cac thé va dang
bénh khac nhau khu trit cuc bd ¢ co quan hoac co6 thé
& dang nhidm trung toan co thé (Blanco, Garcia,
2008). Mot s6 loai nim gay bénh phd bién va nguy
hiém 13 & chi Candida, mot sé thanh vién cua chi
Aspergillus va mot sb loai dic biét khac (Pfaller et
al., 2006; Tsai et al., 2012), trong d6 mot so loai
nam con san sinh doc t& (mycotoxin) thugc cac chi
Aspergillus, Penicillium va Fusarium giy ng0 doc va
lam té liét cac co quan trong co thé (Suanthie et al.,
2009).
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Trong s6 hon 1,5 triéu loai nAm wc tinh hién co,
chi c¢6 khoang 150 - 200 loai c6 thé gay bénh &
nguoi, trong d6 nhiém tring hé théng van & la dac
biét nghiém trong va de doa tinh mang, dac biét voi
mot s6 nim sinh doc tb (Richardson, Rautemaa,
2009; Miceli et al., 2011; Ravikumar et al., 2015).
Cac loai ndm nay giy nhidm tring co hoi
(opportunistic infection), tao nén hién twong da bi
bién sic, day 1én, gb ghé, mé co 16 loét, bién di
moéng tay, méng chan, ¢ dau lam rung toc, hoai tir co
quan, té liét co quan than kinh va van dong, gay nén
cam giac ngira ngay, nguoi bénh khoé chiu, hoat dong
mét binh thudong va anh hudng sic khoe, co thé tir
vong (Yew et al., 2014; Guégan et al., 2016).

Thé bénh phd bién nhat 1a nhiém nim Candida
thé hau hong (oropharyngeal candidiasis, OPC) va
thé niém mac am dao (vulvovaginal candidiasis,
VVC). OPC ¢6 lién quan véi cin bénh tiém an nhu
bénh tiéu dudong (Moran ef al., 2011). Ngoai ra, OPC
12 mot trong nhimg biéu hién ké nhidm tién phat cia
co thé bi suy giam mién dich do HIV giy ra va ciing
la mot chi $6 chu diém cho su tién trién bénh do HIV
truge khi xudt hién cac tridu ching nghiém trong
khac ¢ bénh nhan HIV (Perfect, Casadevall, 2006).
C. albicans chiém dén 80-85% nguyén nhan giy
bénh thé OPC va VVC; tiép dén 1a cac loai C.
glabrata, C. tropicalis nhiém don hoic da nhiém
(Sobel, 2010; Kalaiarasan et al., 2017). Candidiasis
4m dao (VVC) phd bién trén toan thé gidi, voi ty 18
méc di ting lén trong nhitng niam gan diy; c6 dén
75% phu nir mic it nhat mot loai ndm, trong s6 do,
trong vong 12 thang it nhit 5% chuyén tiép tao nén
dang VVC thuong xuyén ctia mot trong 4 giai doan
tién trién cta candidiasis (Wei ef al., ,2010). VVC tao
co hdi cho nguoi bénh luu ciru mam bénh va phat
trién tinh khang thudc trong qua trinh diéu tri
(Kalaiarasan et al., 2017). Dac biét, nhiém Candida
phéi chéo v&i non-albicans Candia, hodic nhiém
Candida khang thubc, hodc bénh nhan nit nhidm
Candida spp. trong thoi ky mang thai hodc nhiém
HIV hoic suy giam mién dich 1 nhitng trudng hop
kho can thiép nhét (Kalaiarasan et al., 2017; Kimura
etal., 2017).

Phat hién chinh x4c cac loai nAm ké ca ndm sinh
doc té (mycotoxigenic fungi) 1a tng dung cac
phuong phap sinh hoc phan tir dya trén PCR va giai
trinh tu, cung cap giai phap thay thé hodc hd trg cho
cac phuong phap hinh thai hoc (Konietzny, Greiner,
2003; Massire et al., 2013; Irinyi et al., 2016). Gén
day, PCR va sinh hoc phan tir, gitip chan doan chinh
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xac cac loai ndm trong thoi gian ngin nhat ciing nhu
mdi quan hé pha hé vé loai va ho ctia ndm gay bénh
dé dinh hudng phong chéng (Konietzny, Greiner,
2003; Suanthie et al., 2009; Seyedmousavi et al.,
2015; Irinyi et al., 2016). Nhiéu nudc da ban hanh 4p
dung phuong phap “md vach” DNA (DNA-
barcoding) theo qui dinh qudc té, st dung chi thi
chudi gen ITS (internal transcribed spacer), so sanh
va phan tich trinh ty nucleotide nhim giam dinh loai
v6i céc loai tham chiéu va c6 thé xac dinh loai nAm
gdy bénh tryc tiép tir bénh pham lam sang khong
hodc qua nudi céy (Begerow et al., 2010; Irinyi et
al., 2016). Hoi Nam hoc Quéc té (The International
Society for Human and Animal Mycology, ISHAM)
da xdy dung co s¢ dir liéu (database) cua cac loai
nam giy bénh nguy hiém ¢ nguoi va dong vat, gitp
truy cép va trao dbi dir liéu trong viéc chan doan xéac
dinh loai bang phuong phap “mi vach” DNA (truy
cAp mién phi tai: http://www.isham.org/ hoic
http://its.mycologylab.org) (Begerow et al., 2010;
Irinyi et al., 2016).

Trong nghién ctru nay ching t6i cong b6 dinh
danh mot s6 loai ndm don bao trén bénh nhan nit
nhap vién & Hai Duong, sit dung cac phuong phap
sinh hoc phén tir 4p dung PCR va “ma vach” DNA
voi cip moi ITSIF/ITS4R theo qui trinh (Irinyi er
al., 2016) thu chudi nucleotide ving giao gen ITS,
ddng thoi phan tich ddi chiéu véi cac chudi gen da
dang ki trén Ngén hang gen, phan tich pha hé¢ va xac
dinh dén loai cta cac mau nim vi sinh gdy bénh.

PHUONG PHAP NGHIEN CUU

Thu thip va bao quian miu

Bénh phdm 1a dich liy tir am dao cia bénh
nhan; sau d6, dugc cdy trén mat nghiéng thach 6ng
chtra moi truong nudi cdy ndm don biao. Mdi mot
mau duoc cho vao mot tai riéng biét va chuyén vé
phong Mién dich hoc, Vién Cong nghé sinh hoc
(Vién Han lam Khoa hoc va Cong nghé Viét Nam)
dé phén tich va dinh loai bang sinh hoc phan ti.
Téng cong thu hoach dugc 47 mau ndm sau nudi
céy, trong d6 4 mau bi nhiém tap, loai bo. Bén ba
mau con lai duge bao quan ¢ ngin mat (4 - 10°C)
trong ti lanh thuong, trong khi tién hanh tich DNA
téng 6. Sau do, toan bd bénh phém duogc tiéu huy
bao dam an toan sinh hoc.

Tach chiét DNA téng sb

DNA téng s6 (DNA hdn hop cta t& bao nim)
dugc tach chiét sir dung bd kit cia hang Bioneer
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(Han Qudc), theo qui trinh huéng dan cua nha san
xuit. Tom tat nhu sau: Dung que cay (loop) lay
day te bao nam tir bé mit 6ng nuoi cay va chuyén
vao dng Eppendorf (loai 1,5ml); bd sung 400 pl
dém TE, dén tong s6 50 ml. U & 80°C/20 phut, sau
dé ha xuéng nhiét do phong; bd sung 50 pl
lysozyme nong do IOmg/ml lic xody (vortex) va
4 37°C trong 1 gio. Tiép tuc bd sung 5 pl
proteinase K (10mg/ml) va 70 pl SDS 10%, lic
x04y nhe va u ¢ 65°C/10 phut. Tiép tuc cho 100 pl
NaCl 5M, 100 pl CTAB/NaCl (dwgc pha ché theo
Wei et al. (2010)), da duoc lam nong dén 65°C,
lic xoay cho dén khi toan bd dich chuyén sang
mau tring sita va i 65°C/10 phiat; B sung 450 pl
hdn hop chloroform/isoamyl alcohol (24:1), lic
xody trong 10 gidy; ly tdm 13000 vong/phut trong
5 phut. Chuyén dich ndi sang 6ng Eppendorf méi,
bd sung 450 ul isopropanol, i trong d4 trong 10
phut; ly tdm 13.000vong/phut trong 15 phut; loai
b6 dich ndi. Cho 500 pl ethanol 70%, ly tim
13.000vong/phit trong 5 phut; loai bo dich ndi va
lam kho tia. Hoa tan tda trong 50 pl dich TE. Bao
quan san phdm DNA tbng s6 & -20°C, cho dén khi
thuc hién PCR.

Thiét ké mdi va thye hién phan ing PCR

Dé thyc hién xac dinh loai cua cic mau nim, cap
mdi chung cho cic loai nidm ki hiéu ITSIF/ITSR,
gdm: ITSIF (5> TCCGTAGGTGAACCTGCGG 3°)
va ITS4R (5° TCCTCCGCTTATTGATATGC 3°)
duoc thiét ké dé thyc hién phan tmg PCR ving ITS
clia tit ca cac loai nim (Irinyi ef al., 2016).

Phan tmg PCR duogc thuc hién véi cap moi, bao
gdm mdi xudi (ITS1F) va mdi nguge ITS4R cho san
phim khoang tir 500 bp dén 1200 bp, tiy timg loai.
Dung tich phan ung PCR la 50 pl, gdm 25 PCR
Mastermix (Fermentas Inc.), 2 pul mdi loai mdi (10
pmol/ul), 3 pl khuén, 2 pl DMSO (dimethyl
sulfoxide) va 16 pl nude khir ion DEPC. Phan tng
dugc thyc hién trén may MJ PTC-100 (USA) véi
chu trinh nhiét bao gdm 1 chu ky & 94°C/5 phit, 35
chu ky ¢ [94 °C/30 gidy, 58 °C/30 gidy; 72 °C/1
phit], chu ky cudi & 72 °C/10 phut.

San pham PCR duoc dién di kiém tra trén
agarose 1% va tinh sach bang bo kit QIAquick
Purification kit (QTAGEN Inc) (ddi véi céc san pham
PCR cho don bing, sic nét) hodc tinh sach bing
phuong phap “thoi gel” (elution) bang DNA tuong
{ing (v6i nhitng san pham PCR da bing). San phdm
PCR dugc gui di giai trinh ty truc tiép hodc dong

héa vao vector tach dong pCR2.1TOPO, Invitrogen
va chon lgc plasmid tai to hop dé giai trinh ty.

Giai trinh tu va xi li so liéu

San phim PCR dugc giai trinh ty trén may tu
dong ABI-3100 Avant Genetic Analyzer (Applied

Biosystems)  (Macrogen, Han Qudc).  Chudi
nucleotide dugc xu ly bang chuong trinh Chromas
Lite v2.1.6

(https://technelysium.com.au/wp/chromas/). Trinh ty
nucleotide viung ITS cia cic ching ndm dugc sir
dung dé truy cip Ngan hang gen (BLAST:
http://blast.ncbi.nlm.nih.gov/Blast.cgi), thu thap cac
chudi cua cic chung tham chiéu da dugc xac dinh
chinh xac loai. So sanh dbi chiéu nucleotide, xir 1y s&
lidu cac chudi dé xac dinh mirc d6 twong ddng bing
chuong trinh GENEDOC2.7
(http://www.nrbsc.org/gfx/genedoc/). Phan tich
chudi nucleotide bang chuong trinh GENEDOC2.7
va phan tich pha hé st dung chuong trinh
MEGAG®6.06, phuong phap "két noi lién ké” (Neigbor-
joining, NJ) véi hé s6 tin tuong (bootstrap) 1000 lan
lap lai (Tamura et al., 2013).

Y dire

Thyc hién theo qui trinh y dtrc cua Vién Sot rét-
Ki sinh trung va Coén trung Trung wong ban hanh
theo qui dinh cia Bo Y te.

Dia diém thyc hién

Phong Mién dich hoc va Phong Thi nghiém
trong diém Cong nghé gen ciia Vién Cong nghé
sinh hoc (Vién Han 1am khoa hoc va Cong nghé
Viét Nam).

KET QUA VA THAO LUAN

Két qua tach chiét DNA tdng s6 tir cAc miu nim
nudi cay va thuc hién PCR

Téng sb co tat ca 47 miu bénh pham nim nudi
c?iy dam bao chét lugng, loai bo mot s6 miu bi tap
nhiém khéng tich DNA tong sb. Kiém tra ngiu
nhién & mot sé mau, két qua cho thdy DNA tong sb
hién thi vét sang trén thach agarose 1% nhudm
ethidium bromide. Bang 1 théng ké 36 miu lam
khuon da thyc hién PCR va giai trinh ty thanh cong
theo qui trinh ¢ mo ta, nhan dugc chudi nucleotide
ctia ving ITS va két qua xac dinh tén loai cta cac
méu tuong tng nay. Két qua dién di san phdm PCR
thu dugc dai dién dugc trinh bay & hinh 1.
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Bang 1. Danh sach cac mau bénh pham nuéi ciy va két qua xac dinh tén loai.

Nguyén Xuan Huy et al.

STT Ki hiéu mau Ki hiéu DNA téng sé Chét lwgng PCR  Két qua xac dinh thudc loai

1 200361 200361 +++ Candida albicans

2 201655 201655 +++ Kodamaea ohmeri

3 206345 206345 +++ Pichia norvegensis

4 206573 206573 +++ Pichia kudriavzevii

5 215344 215344 +++ Candida albicans

6 218232 218232 ++ Fereydounia khargensis

7 231340 231340 +++ Candida albicans

8 227677 227677 +++ Candida albicans

9 234937 234937 +++ Candida sp.

10 238162 238162 +++ Candida albicans

11 243888 243888 +++ Candida glabrata

12 243937 243937 +++ Candida albicans

13 244607 244607 +++ Candida metapsilosis

14 243692 243692 +++ Candida glabrata

15 244695 244695 +++ Candida glabrata

16 F23164 F23164 +++ Candida albicans

17 F17785 F17785 +++ Candida albicans

18 F565 F565 +++ Candida albicans

19 FL4383 FL4383 +++ Candida glabrata

20 F0016320 F0016320 +++ Candida glabrata

21 S0021285 S0021285 +++ Candida glabrata

22 244694 244694 ++ Candida albicans

23 F0022889 F0022889a ++ Debaryomyces subglobosus
/Debaryomyces sp.

24 F0022889b ++ Candida etchellsii

25 E0289 E0289 +++ Candida albicans

26 08070051 08070051 +++ Candida glabrata

27 S4972 S4972 +++ Candida metapsilosis

28 S3423 S3423 +++ Candida etchellsii

29 S4141 S4141 +++ Candida tropicalis

30 121806 121806 +++ Candida albicans

31 33986 33986 +++ Candida metapsilosis

32 151322 151322 +++ Penicillium citrinum

33 60876 60876 ++++ Candida tropicalis

34 060022 060022 +++ Hanseniaspora opuntiae
/Hanseniaspora sp.

35 11100071 11100071 +++ Candida glabrata

36 E12026 E12026 +++ Candida albicans

Ghi cha: San phadm PCR: ++: Bang DNA nhin thdy duoc twong dbi ro; +++: Nhin thdy r6, chét lvong tét; ++++: Rat r6, don
bang, chat lwgng cao;

Két qua cho thdy, ngoai mot sé mau khong co
DNA hién thi, hau het sain pham PCR nhin thdy 1o,
c6 chat lugng tot dé tinh sach va giai trinh ty (Hinh
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1). San phdm ving gen ITS cua tit ca cac mau co
kich thudce trong khoang 0,5 kb dén 1,2 kb, phan 16n
la 0,8 - 0,9 kb. Trong s6 cac mau bénh pham c6é méot
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miu 4m tinh khéng cho san phim PCR; 3 méu bi
nhiém tap loai bo truée khi tach DNA tong s lam
khu6n; 07 mau c6 san pham DNA chét lugng trung
binh tuy nhién sau khi gidi trinh tu chudi nucleotide
bi réi, do DNA khong tinh khiét. Phan 16n mau cho
san phim don bang DNA, sau khi giai trinh tu cho

2 kb

564 bp

két qua don chudi (don loai), chimg t6 chi chira duy
nhit mot loai ndm giy bénh. Mot mau (miu
F0022889, Hinh 1; Bang 1) cho san phim PCR gém
2 bang kich thude khoang 0,8 kb va 0,5 kb, duoc
tach tinh sach riéng biét va giai trinh tu, két qua phan
tich cho thay ching thudc 2 loai khac nhau.

1,2kb
0,5 kb

Hinh 1. Anh dién di mét s6 san phdm PCR vang gen ITS thu duoc tr cac m&u ném dai dién (mau 1-11). M: Chi thj DNA
(Lamda cét bang Hindlll); mii tén chi kich thwéc sdn phdm PCR thu dwoc (trong khodng 0,5 kb dén 1,2 kb). Mau: 1:
200361; 2: 201655; 3: 206345; 4: 206573; 5: 215344; 6: 218232; 7: 231340; 8: 227677; 9: 234937; 10: 238162; 11: 243888

(ki hiéu mau, xem Bang 1).

Két qua xac dinh loai thudc chi Candida va phan
tich pha hé

Chudi nucleotide thu dugc tir mdi san pham
PCR cua mdi mau bénh phiam dwoc st dung dé truy
cap Ngan hang gen (BLAST:
http://blast.ncbi.nlm.nih.gov/Blast.cgi). Trén co so&
két qua ddng nhét, cac chudi c6 trong Ngan hang gen
duoc thu thap, sip xép so sanh va phan tich pha hé
xem xét mbi quan hé vé loai cua chung. Trong sé 36
mau thyc hién thanh cong giam dinh loai, cé tat ca
29 miu dugc xac dinh 13 cac loai ndm thudc chi
Candida, 1iét ké ¢ bang 1 va cay pha h¢ dugc trinh
bay ¢ hinh 2.

Trong d6: i) Mudi ba (13) maiu la loai C.
albicans (gdm cac mau: 200361; 215344; 231340;
227677; 238162; 243937, F23164; F17785; F565;
244694; E0289; 121806; E12026); ii) Hai (02) mau
1a loai C. tropicalis (gdm cac miu: S4141; 60876);
iii) Ba (03) mau la loai C. metapsilosis (244607;
S4972; 33986); iv) Mot (01) mau (234937) khong co
muc do déng nhét voi bt ky mot loai cu thé nao
trong chi Candida, nén chi dugc dinh danh la
Candida sp.; v) Tam (08) mau la loai C. glabrata
(gdm cac mau: 243888, 243692, 244695, FL4383,
F0016320, S0021285, 08070051, 11100071); vi) Hai
(02) miu 1a loai C. etchellsii (gdbm cic mau:
F0022889b, S3423);

Tét ca 29 chudi nucleotide ITS cua miu Viét
Nam thudc chi Candida va 15 chudi gen twong mg
clia cac loai tham chiéu thu thap tir Ngan hang gen
dugc phan tich pha hé. Cay pha hé biéu hién mdi
quan hé v& loai ciia chi Candida dugc trinh bay &
hinh 2.

Cay pha hé cua 44 chung/loai Candida phén vao
7 nhom riéng biét rit rd rang, bao gdm:

i) Nhom C. albicans: Tép hgp cia 13 chung cia
Viét Nam va 04 loai C. albicans tham chiéu dai dién
cua My, Brazil, Australia (ATCC-JX094781; UOA-
HCPF3406-GQ376070; ICB954-BR-JX463266;
WM10-94-OM-HQO014713);

ii) Nhém C. tropicalis: Gbm 02 ching nim cua
Viét Nam va 03 loai C. tropicalis tham chiéu dai
dién ciia Pakistan (PK, sb dang ki Ngin hang gen:
IN159660), Pai Loan (TW, AB467290) va Trung
Quéc (CN, FJ662410);

iif) Nhom C. parapsilosis: Khong c6 chung nao
clia Viét Nam, tuy nhién, loai nay rit gan va hiu nhu
0 cung chung nhém véi nhom cua cac chung thudc
loai C. metapsilosis;

iv) Nhom C. metapsilosis: La tap hop gém 03
ching nam cua Viét Nam va 02 loai C. metapsilosis
tham chiéu dai dién cua Australia (AU, s6 ding ki
Ngan hang gen: FM178402), va Hy Lap (GR,
JX111995);
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V) Nhom Candida sp.: Chi co duy nhét mot ching
nam cua Viét Nam (234937) tuy thudc chi Candida
nhung khong dinh danh cy thé dugc tén loai;

vi) Nhom C. glabrata: Tap hgp cia 08 ching
nédm cua Viét Nam va 02 loai C. glabrata tham chiéu
dai dién c6 trong Ngin hang gen (sé ding ki:
FN652301 va KC253980);

vii) Nhom C. etchellsii: Gobm 02 ching ctia Viét

@ F565-VN
@ F17785-VN
@ 243937-VN
@ 238162-VN
@ 231340-VN
@ 227677-VN
@ 215344-VN
@ 200361-VN
Candida albi

MEGA
ITS
NJ

10

=]

15-ATCC-JX094781

@ E0289-VN

@ 244694-VN

@ E12026-VNi

@ 121806-VN

@ F23164-VN

Candida tropicalisITS-PK-JN159660
Candida tropicalisITS-TW-AB467290
Candida tropicalisITS-CN-FJ662410
@ S4141-VN

@ 60876-VN

Candida parapsilosisITS-CN-FJ809941
@ 33986-VN
77 | | @ S4972-VN

Candida metapsilosisITS-AU-FM178402
Candida metapsilosisITS-GR-JX111995
@ 244607-VN
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Nam va 03 loai C. etchellsii tham chiéu dai dién,
gdbm 01 cia Nhat Ban (Miso0208-JP, s dang ki
Ngan hang gen: AB196222) va 02 cua Pakistan
(SZ8-PK, KF472165;va KS18-PK, JN703314).

Hé s6 tin tudng rat cao (90 - 100%) & tit ca cac
phan nhom (Hinh 2) thé hién tit ca cac ching nim
cua Viét Nam dugc dinh danh moét cich chinh xéc,
phit hop véi cac loai tham chiéu.

Candida
albicans

Candida albicans-UOA-HCPF3406-GQ376070
Candida albicans-ICB954-BR-JX463266
Candida albicans-WM10-94-OM-HQ014713

Candida
tropicalis

Candida parapsilosis

Candida
metapsilosis

@ 234937-vN ] Candida sp

@ S0021285-VN

@ FL4383-VN

@ F0016320-VN

42| @ 243888-VN

Candida glabrata-FN652301
64| Candida glabrata-KC253980
@ 11100071-VN

100 | @ 08070051-VN

@ 244695-VN

@ 243692-VN

71

Candida
glabrata

Candida etchellsii-Mis00208-JP-AB196222

—]
0.02

r0 F0022889b-VN Candida
100 || @ S3423-VN i
sal| Candida etchellsii-SZ8-PK-KF472165 etchellsii
Candida etchellsii-KS18-PK-JN703314

Hinh 5. Cay pha hé xac dinh loai va méi quan hé phan loai cac mau ndm gay bénh. Ghi chd: DAu hinh thoi chi cac chiing
ndm can xac dinh loai trong nghién clru nay; cac ching con lai la cac chiing tham chiéu dwoc cung cap tén loai, s ki hiéu

chiing (& gitra) va sb dang ki Ngan hang gen (& cudi chudi).

Két qua xac dinh loai thudc chi Pichia va phén
tich pha hé

S6 miu nim cua Viét Nam duoc xac dinh thude
chi Pichia bao gdm 02 miu: miu s6 206573-VN
dugc dinh danh thudc loai P. kudriavzevii va mau sd
206345-VN thudc loai P. norvegensis (Bang 1). Két
qua truy cap Ngan hang gen cho thdy chudi gen ving
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ITS ciia mau s6 206573-VN ¢6 mirc do dong nhat
dén 100% véi loai P. kudriavzevii va mau sO
206345-VN c¢6 mtc dd dong nhat dén 99% - 100%
v6i lodi P. norvegensis.

Chudi nucleotide thu duge tir két qua truy cap

Ngan hang gen (chuong trinh BLAST), ing v6i moi
mau s6 206573-VN (loai P. kudriavzevii) va mau sb
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206345-VN (loai P. norvegensis) c6 trong Ngan
hang gen dugc s dung lam céc chung tham chiéu,
thu thap tir cac qudc gia Argentina, Australia, Trung
Qudc, Ai Cép, My, An Do, Nhat Ban va Phap dé
phéan tich pha h¢ (Hinh 3).

Cay pha hé cho thay hai chung nim trong nghién

MEGA

clru nay (sé 206573-VN va 206345-VN) dugc phan
vao 2 nhom, tip hop cing cic ching tham chiéu
twong Gmg voi loai dd dinh danh. Ching nidm
206573-VN nim trong nhom dinh danh thudc loai P.
kudriavzevii; va chung ndm 206345-VN nam trong
nhom dinh danh thudc loai P. norvegensis.

Pichia-kudriavzevii-DMic-AR-KX833111

ITS Pichia-kudriavzevii-WM932-AU-KP068965
NJ Pichia-kudriavzevii-B187B-CN-KP674518

101

o

1oo|

—
0.01

Pichia-kudriavzevii-AUMC-EG-KU095862
Pichia-kudriavzevii-ATCC-US-KU729098

® 206573-VN-Pichia-kudriavzevii
Pichia-cecembensis-NRRLY-IN-AM233511
Pichia-norvegensi-WM881-AU-KP132523
Pichia-norvegensi-PUMY020-CN-LC042138
Pichia-norvegensi-CBS1922-JP-AB179768
Pichia-norvegensi-CNRMA7-FR-KP132517

4 206345-VN-Pichia-norvegensis
Pichia-occidentalis-PMM08-FR-KP132530
Pichia-membranifaciens-CBS107-CN-DQ104710

Hinh 3. Cay pha hé xac dinh loai va mbi quan hé phan loai cac mau nam gay bénh thudc chi Pichia. Ghi chu: DAu hinh tron
chi vi tri chiing ndm 206573-VN dinh danh thudc loai P. kudriavzevii; va dau hinh thoi chi chiing ndm 206345-VN dinh danh
thudc loai P. norvegensis. Cac chiing tham chiéu dwoc cung cép tén loai, sb ki hiéu ching (& gitra), tén qudc gia noi chiing
d6 cong bd va sb dang ki Ngan hang gen (& cudi chudi). AR: Argentina; AU: Australia; CN: China; EG: Ai Cap; US: My; IN:

An Do; JP: Nhat Ban; FR: Phép.

Két qua xac dinh loai ciia mgt s6 miu nim dic
biét khac

Trong s6 36 chudi ITS thu nhan thanh cong tir
cac mau nidm Viét Nam trong nghién ciru nay, ching
t61 da xac dinh duoc mot sb loai it gap: 1) Kodamaea
ohmeri (mdu sb 201655-VN); ii) Fereydounia
khargensis (mau s6 218232-VN); iii) Debaryomyces
sp. (mau sb F0022889a-VN), c6 thé la loai
Debaryomyces subglobosus; iv) Hanseniaspora sp.
(mdu sb 060022-VN), c6 thé 1a loai Hanseniaspora
opuntiae; va V) Penicillium citrinum (mau s6
151322-VN) (Bang 1). Cu thé :

i) Kodamaea ohmeri (miu sb 201655-VN): So
sanh v&i cac chung tham chiéu thudc loai K. ohmeri,
chi c6 mot vai sai khac nho giita cac chung, nim
trong gidi han cho phép sai khac ndi loai (intra-
specific variation), diéu d6 chimg t6 miu 201655-
VN dinh danh 1a loai K. ohmeri 1a chinh xac.

ii) Fereydounia khargensis (mau so 218232-
VN): So sanh véi cac ching tham chiéu thudc loai F.
khargensis, chi c6 mot vai sai khac nho gira cdc
chung (6 sai khic trong s6 727 nucleotide so sanh),
nam trong gidi han cho phép sai khac ndi loai, didu
d6 chung to mau s 218232-VN dinh danh 1a loai F.

khargensis 1a chinh x4ac.

iii) Debaryomyces sp. (mau sb F0022889a-VN):
So sanh v6i cac ching tham chiéu thudc loai
Debaryomyces sp., c¢6 thé 1a loai D. subglobosus, do
chi ¢6 05 sai khac nho gilta cac chung trong s6 555
nucleotide so sanh. Diéu d6 ching to mau sb
F0022889a-VN dinh danh 1a thudc vé Debaryomyces
sp., ¢6 thé 1a loai D. subglobosus véi kha ning chinh
X4c cao.

iv) Hanseniaspora sp. (mau sb 060022-VN): So
sanh voi cac chung tham chiéu thugc loai
Hanseniaspora sp. va loai Hanseniaspora opuntiae,
chi c6 04 sai khac nho giira cac ching trong sé 673
nucleotide so sanh, nim trong gidi han cho phép.
Diéu d6 chimg t6 mau sé 060022-VN-VN dinh danh
1a thudc vé loai Hanseniaspora sp. c6 thé 1a loai H.
opuntiae v&i kha nang chinh xac cao.

V) Penicillium citrinum (miu s 151322-VN): So
sanh v6i cac chung tham chiéu thudc loai P. citrinum
cong b tir cac nude An Do va Trung Qudc, khong c¢o
bat ky sai khac nao trong sb 491 nucleotide so sanh, dat
d6 dong nhét 100%. Piéu d6 chimg t6 mau s6 151322-
VN duogc dinh danh 1a loai P. citrinum 1a chinh xac
tuyét dbi.
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THAO LUAN

Chén doan phat hién va dinh danh nidm don bao
trong d6 ¢ cac loai Candida spp. gdy nhiém lim
sang la van dé khong don gian, dic biét 1a xac dinh
loai nao gay nhiém so cap, loai nao thtr cap hoic
ddng nhim & cac bénh phdm I14m sang; mic du da
ap dung nhiéu phuong phap nudi cdy, sinh hoa, hinh
thai dén sinh hoc phén tir va két hop ‘md vach’ sang
loc tryc tiép bénh pham 14m sang (Xu, 2016; Irinyi et
al., 2016; Kalaiarasan et al., 2017; Kimura et al.,
2017). O mdi goc dg sur dung, mdi mot phuong phap
da phat huy t6i da cho phép dinh danh sat nhat, gan
nhét va chinh xac nhit loai ndm gay bénh (Pfaller et
al., 2006; Begerow et al., 2010; Guégan ef al., 2016;
Kimura ef al., 2017). Phuong phap PCR két hop giai
trinh ty phan tich chudi ITS dang dugc tmg dung
rong rdi, khong nhitng khing dinh sy c6 mat cia
nam don bao giy bénh trong bénh phim/bénh nhén
ma con cho biét genotype ctia mdi loai dé co bién
phap dbi pho can thiép (Wei et al., 2010; Begerow et
al., 2010; Kalaiarasan et al., 2017). Cac phuong
phap thong thuong, mic du ton thoi gian cong strc va
¢ su thiéu chinh xdc nhit dinh, van con dugc ap
dung trong so by sang loc bénh phém lam sang, ké
cé khao sat tinh khang thudc (Kimura ez al., 2017).

Tuy nhién do nhu ciu cén tiéu chuin hoa va can
¢6 ngén hang dir liéu gen/protein ndm don bao gay
bénh, phuong phap sinh hoc phan tir dugc chon lam
cong cu hd trg chan doan, phan biét, phan tich gen
hoc, pha hé, quan hé loai va xac dinh loai gdy bénh
so va thir cép, hién dang dugc ung dung rong rai
(Konietzny, Greiner, 2003; Suanthie et al., 2009;
Wei et al., 2010; Begerow et al., 2010; Moran et al.,
2011; Massire et al., 2013; Xu, 2016; Kimura et al.,
2017). Trong cic thap nién qua tiéu chuin “ma
vach” DNA trong dinh danh nim don bao giy bénh
da dugc xay dung thanh cong dya trén PCR vdi cac
cap mdi twong Gng. Dit lidu ving gen ITS tham
chiéu da dugc cung cap kha day du trong Ngan hing

gen (GenBank/BLAST:
http://blast.ncbi.nlm.nih.gov/Blast.cgi) va Trung tdm
dinh danh nam lam  sang  (ISHAM:

http://www.isham.org/) (Begerow et al., 2010; Irinyi
et al., 2016). Cap mdi ITSIF/ITS4R thyc hién phan
ttng PCR dugc chuan hoa, hoat dong véi khudn cua
tAt ca cac loai nAm don bao, dugc thyc hién véi qui
trinh quéc té (Irinyi ez al., 2016).

Trén co s& qui trinh qui dinh theo tiéu chuin
quoc té do, nghién curu nay da thuc hién thanh cong
dinh danh duogc 13 loai nam don bao Candida spp. tir
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36 mau bénh phim nudi cy tir bénh phim 1am sang
thu tir bénh nhan nhidm ndm nhdp vién ¢ Hai
Duong. Ngoai Candida spp., nguoi bénh con bi
nhiém mot sb loai dic biét khac trong d6 c6 cac loai
thuoc chi  Pichia, Kodamaea, Fereydounia,
Debaryomyces, Hanseniaspora va Penicillium.
Ngoai C. albicans nbi tréi va C. glabrata thudng
gap, da xuét hién nhidm thém mot s loai it gap nhu
C. etchellsii. V&i ty 18 nhiém cao trong sé mau dinh
danh Candida (13/29) C. albicans van 1a mot loai
nam gy bénh nguy hiém dang ton tai, lan toa va gy
bénh phd bién trong cong dong phu nit ¢ dia ban Hai
Duong. Nhidm cao thi nhét 1a C. albicans 13 loai
phd bién, chiém 80-85% trong s Candida spp. phan
lap 1am sang trén toan thé gioi (Kalaiarasan et al.,
2017). Pidu nay ciing nhan thiy nhiém albicans-
Candida chiém ty 18 rét cao so v6i tong s6 bénh nhan
nhiém non-albicans Candida & s6 mau chang toi
khao sat trong nghién clru nay.

Pic biét, mét mau bénh phém (miu F0022889)
1a mAu song nhiém, dugc dinh danh gém 2 loai, cho
chudi gen ddng nhét 1an lugt cua Debaryomyces sp.
(loai Debaryomyces subglobosus) va Candida sp. (C.
etchellsii).

Két qua dinh danh loai nim don bao trong 36
mau, & mdt dia ban hep nhu tinh Hai Duong cho
thdy, c6 dén 06 loai khac nhau phat hién trong 29
mau bénh ph?im thudc chi Candida va co dén 7 loai
khac thudc 6 chi khac trong s6 mau con lai, cho phép
nhéan dinh nhiém nim don bao trén dia ban nay la
kha phirc tap va 1in tap. Dinh danh bang sinh hoc
phan tir trong nghién ctru nay chi 1a s liéu tham
khao mang tinh dich t& hoc mé ta (descriptive
epldemlology) khong phal 1a sb liéu diéu tra tong
thé hodc xé4c dinh dich t& hoc phan b ciia ndm don
bao gy bénh ¢ Hai Duong. Day ciing chi la dur liéu
thu thap tr bénh pham nudi cay cua bénh nhan nhap
vién, khong phai tim soét trong cong ddng. Mic du
vay, viéc phat hién va xac dinh dén 13 loai ndm
Candida spp. trong s6 36 miu & nghién clru nay
ciling cung cap dugc nhitng dit liéu kha chinh xac vé
loai, lién quan 1am sang ciia nhiém ndm don bao tai
bénh nhan nit nhap vién & Hai Duong.

KET LUAN

Tir cic mau ndm nudi cy tir bénh pham, trén
tong sb 43 mau nghién ciu, 36 chudi nucleotide
ving giao gen ITS d3 dugc thu nhan thanh cong
bang PCR va giai trinh ty v&i cap mdi ITSIF/ITS4R
theo qui trinh qudc té. Truy cap Ngan hang gen va
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phan tich pha hé hodc ddi chiéu cic ching tham
chiéu cho thdy, cac miu Viét Nam bao gdm cic
nhém loai thudc chi Candida, Pichia, Kodamaea,
Fereydounia, Debaryomyces, Hanseniaspora va
Penicillium. Nhoém cac ching thudc chi Candia bao
gém 13 mau thudc loai Candida albicans; 08 mau
thugc loai C. glabrata; 02 mau thudc loai C
tropicalis; 03 mau thudc lodi C. metapsilosis; 01
mau thudc loai Candida sp.; va 02 mau thudc loai C.
etchellsii. Nhom cac chung thudc chi Pichia bao
gém 01 miu thudc loai P. kudriavzevii; 01 miu
thuoc loai P. norvegensis. Ngoai ra, trong s6 miu
nghién ctru con phat hién dugc sy c6 mat mot s6 loai
ndm don bao it gap va dac biét khac thudc loai
Kodamaea  ohmeri;  Fereydounia  khargensis;
Debaryomyces sp. (c6 thé 1a loai Debaryomyces
subglobosus); Hanseniaspora sp. (c6 thé 1a loai
Hanseniaspora opuntiae); va Penicillium citrinum.

Loi cdm on: Cong trinh dwoc thuc hién duoi su tai
tro kinh phi ciia dé tai cdp S¢ Khoa hoc Cong nghé
tinh Hdi Dwong. Phong Mién dich, Vién Cong nghé
sinh hoc (Vién Han ldm Khoa hoc va Cong nghé
Viét Nam) da giup do hoan thanh cac thao tdc sinh
hoc phdn tir phong thi nghiém.
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IDENTIFICATION OF PATHOGENIC FUNGI IN HOSPITALIZED FEMALE PATIENTS
IN HAI DUONG BY COMPARATIVE AND PHYLOGENETIC ANALYSES BASED ON

THEIR SEQUENCES

Nguyen Xuan Huyl, Tran Van Thanhz, Le Thanh Hoa®

'Hai Duong Obstetrics and Gynecology Hospital
’National Acupuncture Hospital

JInstitute of Biotechnology, Vietnam Academy of Science and Technology
‘Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

Using “DNA-barcoding” method, 36 nucleotide sequences of ITS region (internal transcribed spacer) from
43 samples of cultured fungi collected from hospitalized female patients in Hai Duong provinces have been
obtained, analyzed, and compared with the global reference strains. ITS sequences of different lengths
(depending on the species) collected by PCR and sequencing (primers ITS1F / ITS4R), were used as entry data
to access the Genbank; and identified based on comparative sequence and phylogenetic analyses. Results
showed that, of 36 samples successfully identified for species, 29 were identified to the genus Candida, of
which there are 13 Candida albicans, 2 C. tropicalis, 3 C. metapsilosis, 8 C. glabrata, 2 C. etchellsii and one
as a Candida sp. In addition, the remaining 7 samples included 2 samples of the genus Pichia, ie. P.
kudriavzevii and P. norvegensis; and others of rare species: i) Kodamaea ohmeri; ii) Fereydounia khargensis;
iit) Debaryomyces sp (probably, Debaryomyces subglobosus); iv) Hanseniaspora sp (probably, Hanseniaspora
opuntiae); and v) Penicillium citrinum, with high identity (99-100%). Phylogenetic tree of the Vietnamese and
global Candida species/strains divided into seven distinct groups, including C. albicans, C. tropicalis, C.
parapsilosis, C. metapsilosis, Candida sp., C. glabrata and C. etchellsii groups. Phylogeny of Pichia spp. also
showed placement of P. kudriavzevii and P. norvegensis of Vietnam in the right reference species clusters,
respectively. Within a narrow geographical area as Hai Duong Province, the taxonomic identification revealing
06 different Candida and other special 7 species indicated that the situation of Candida and other fungal
infections is quite complex and cross-contaminated. Moreover, C. albicans is still a dangerous, widespread and
highly pathogenic disease-causing clinical fungus in the women’s community in Hai Duong Province in

particular, and in Vietnam in general.

Keywords: Candida, Hai Duong, ITS, phylogeny, species identification, unicellular fungi

432



