Nghién ctru khoa hoc c6ng nghé

UNG DUNG KY THUAT GIAI TRINH TU' GEN PHAT HIEN
Rickettsia GAY BENH SOT NOI MUN (Rickettsia SFG) TU
MAU NGOAI KY SINH THU THAP TAI HA GIANG

vU THI THUONG Y, PHAM VIET HUNG ", BUI THI THANH NGA ", CAN THI THU THUY ©,
TRINH VAN TOAN ), NGUYEN VAN CHAU @, LE THI LAN ANH

1. PAT VAN PE

Bénh sbt do Rickettsia gy ra 1a bénh truyén nhiém tir dong vat sang nguoi, tac
nhan gay bénh la V1 khuan gram (-), ky sinh ndi bao bt budc thudc chi Rickettsia.
Bénh duogc lay truyen thong qua vector truyen bénh 1a cac loai dong vat thudc nganh
chan khép bao gom: ve, mo, bo chét, chiy ran [1, 2]. Bénh s6t do Rickettsia duorc
chia thanh ba nhom gdm s6t phat ban (Typhus group rickettsia-TG); nhom sot ndi
mun (Spotted fever group-SFG) va nhém sdt mo (scrub typhus group-STG). Hién
nay, viéc chan doan va diéu tri bénh nhiém Rickettsia gap nhiéu kho khin do bénh
¢ biéu hién 1am sang gidng véi bénh sdt dengue, sbt rét, hay sét do Leptospira.
Ngoai ra, cac nghién clru v& Rickettsia con it, chua dugc cap nhat. Vi vay, cac
nghién ctru dich t& hoc vé Rickettsia dong vai trd quan trong trong dy phong, dinh
hudng chén doan va diéu tri bénh sdt do Rickettsia.

Trong cac nghién ctru di cong bd, c6 rat nhidu cac phuong phap, k§ thuat
duoc su dung dé phat hién Rickettsia nhu PCR, nested PCR, real time PCR voi cac
trinh tu moéi khac nhau, tuy nhién déu dua trén trinh tu cac gen dich gém gltd,
OmpA, OmpB va 17kDa. Gen gltA dugc st dung dé xac dinh chi Rickettsia, gen
17kDa, OmpA, OmpB dugc sir dung dé xac dinh Rickettsia nhom sét phat ban hay
nhom sbt ndi mun, dic biét trong d6 gen OmpA/OmpB dic hiéu cho Rickettsia SFG.
Tai Viét Nam, khu vuc bién gioi tinh Ha Giang c¢6 vi tri dia ly phtc tap, giao thoa
giita cac tac nhan gay bénh trong va ngoai nudc, dan dén ting nguy co 1y nhidm céc
bénh truyén tir dong vat sang nguoi. Ngoai ra, theo két qua nghién ctru trudc day cua
nhém nghién ctru da phat hién ADN cuia Rickettsia trén cac mau dong vat gim nhim
va ngoai ky sinh tring tai khu vuc tinh Ha Giang [3]. Tuy nhién, cac nghién ctru vé
su luu hanh cta Rickettsia trén cac dong vat chan dot ky sinh trén vat nudi nhu ve,
mo, mat, chéy, ran, bo chét con it va chua dugc cdp nhét. Vi vdy, trong nghién clru
nay, ching toi tién hanh thu thap cdc mau ve, ran triu tai huyén Vi Xuyén, tinh Ha
Giang va tién hanh PCR, giai trinh ty phat hién Rickettsia SFG [4-7].

2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Thu thap 125 ca thé ve trau (chua dinh danh loai) va 140 ca thé ran trau
(Haematopinus tuberculatus) tai xa Thanh Puc, huyén Vi Xuyén, tinh Ha Giang. Cu
5 ¢4 thé ve trau dugc tron lai thanh 1 mau, 10 ca thé ran duoc tron lai thanh 1 mau
(téng 25 mau gop ve trau Va 14 mau gop ran trau) Cac mau ve, ran duoc giit trong
ethanol 70% trong dng c6 nip vin va van chuyén vé phong thi nghiém.
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2.2. Vit liéu nghién ciru

Thiét bi: May PCR Eppendorf Mastercycler X50s, may nghién mau
Tissuelyzer (QIAgen), may ly tim Eppendorf 5424R, ti an toan sinh hoc Yakos 65,
bd dién di diing Cleaver Scientific, hé thong chup gel Gel Doc EZ Imager.

Hoa chét, sinh pham: Kit tach chiét G-spin total DNA extraction (INtRON),
ethanol 96% (Merck), PBS (Merck), PCR master mix (2X Promega), QIAquick PCR
Purification Kit (QIAgen, Duc).

2.3. Phwong phap nghién ciru

2.3.1. Téch chiét ADN cdc mdu nghién civu

Cac mau ve, ran trong ethanol 70% dugc r({a 2 1an vé6i nude cat va gifr trong
dérp PBS 1x, pH=7,4. Str dung méy nghién mau dé’xﬁ' ly va tao dl}ng dich dong qhét
0 tan 86 50 Hz/s trong 10 phit. Tién hanh tach chiét ADN tong so cua dich da dong
nhat bang b kit tach chiét. Quy trinh tach chiét ADN dugc tién hanh theo huéng dan
cua nha san xuat.

2.3.2. Phuwong phdap PCR

Phan tmg PCR nhim gen muc tiéu OmpA va gltA, quy trinh dwoc tham khao vai
mot sd cai bién [5, 6]. Hon hop phan tng gdm 20ul PCR Master mix 2X; 2 ul (10
uM) moi xudi Rr190k.71p hodc gltA_Fe; 2 ul (10 uM) mdi nguoc Rr190k.602n hoic
gltA_Rc; 10 ul nude va 6 ul ADN tong s6. Tong thé tich phan ung 1a 40 pl. Trinh ty
moi va chu trinh phan ing PCR dugc trinh bay & bang 1 va 2.

Bang 1. Trinh tu mdi str dung trong nghién ciru

. . Kich thlr(?c
Gene Moi Trinh tw moi (5°- 3°) san pham
(bp)
OmpA |Rr190k.71p |5 TGGCCAATATTTCTCCAAAA-3’ i
[5]  |Rr190k.602n |5’-AGTGCAGCATTCGCTCCCCCT-3’
gltd |gltA_Fc 5-CGAACTTACCGCTATTAGAATG-3’ 550
[6] |gltA Rc 5-CTTTAAGAGCGATAGCTTCAAG-3’
Bang 2. Chu trinh PCR phat hién Rickettsia spp.
L Két thiic
Bién tinh Chuong trinh PCR (45 chu ky) (°C/phit) - 1
Gene | (°C/phut) -1 chu ky
chu ky - - -
(°Clgiay) | (°Clgiay) | (°C/giay)
OmpA 95/5 95/30 48/15 72/40 72/5
gltA 95/5 95/30 55/15 72/40 72/5
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2.3.3. Gidi trinh tw gen, phan tich va xdy dung cdy phat sinh loai

San p}lém PCR dugc dién di trén gel agarose 1,5% nhudm Redsafervé quan sat
trong hé thong chup gel. San pham PCR gen OmpA dugc tinh sach‘vé tién hanh giai
trinh tw gen theo phuong phap Sanger tai hiang 1* BASE véi cip moi Rr190k.71p va
Rr190k.602n.

Kiém tra chat luong trinh tw gbc (ABI file) va bién tap dong nhit bang phan
mém Bioedit Sequence Alignment Editor. Cac trinh ty sau khi chinh stra dugc so
sanh va nhén biét loai tham chiéu tir Ngan hang gen bang BLAST-NCBI (Trung tam
Qudc gia vé Thong tin Cong ngh¢ Sinh hoc). Viéc can chinh céc trinh ty, xEp dong
cot (align) duoc tién hanh bang phan mém ClustalX2 va tién hanh x4y dung cay phat
sinh loai bang phan mém MEGA-X, thuat toan Maximum-likelihood, Bootstrap
value 1000. Trinh ty gen OmpA cua loai Orientia tsutsugamushi dugc su dung lam
gbc phat sinh loai.

3. KET QUA VA BAN LUAN

3.1. Két qua PCR

Trong nghién ciru ndy, dua trén cic cong bd trén thé gidi, chung t6i sir dung ca
2 cap moi dic hiéu nhan ving gen gltd, OmpA dé phat hién Rickettsia spp. Két qua
PCR sir dung cip moi nhan dic hiéu nhan gen gltd cho thdy 14/25 miu ve trau va
2/14 méu rén trau cho san pham PCR cé kich thuéc khoang 580 bp theo nhu tinh
toan (dit liéu khong trinh bay). Vi gen OmpA, san pham PCR duoc dién di trén gel
agarose 1,5% cho thay bang ADN dic hiéu nhu thiét ké co kich thudc 542 bp &
14/25 mau ve tru va 2/14 mau ran trau. Két qué dai dién cho cac mau c6 bang kich
thude theo du kién duoc thé hién ¢ hinh 1 va 2.

Mic du s6 lugng mau ve, ran khao sat con it, nhung két qua budc dau cho théy
co su luu hanh cua Rickettsia SFG tai xa8 Thanh DPuc, huyén Vi Xuyén, tinh Ha
Giang. Ngoai ra, bang kj Real-time PCR, nhém nghién ctru di phat hién duoc
19,3% mau chudt duong tinh véi Rickettsia SFG va 10,8% chudt duong tinh véi
Rickettsia typhi trong nghién ciru trude day [3]. Nhu vy, ngoai dong vat gim nham
thi ngoai ky sinh trung nhu ve, ran trén trau nudi tai Ha Giang cling mang tac nhan
Rickettsia SFG.

V3 V4 V5 V7 V9 V10 V11 V12 Vi3 M (-) V14 V15 V16 V17 V18

Hinh 1. Két qua PCR mau ve ky sinh trén trdu sir dung cip moi dic hiéu gen
OmpA. M: Thang chuan ADN 100bp (Cleaver Scientific), V3, V4, V5, V7, V9,
V10, V11, V12, V14, V15, V16, V17 va V18 1a cic mau ve ky sinh trén trau, (-):
d6i chimg 4m
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Hinh 2. Két qua PCR mau ran ky sinh trén trau su dung cap mdi dic hiéu gen. M:
Thang chuan ADN 100bp (Cleavery Scientific), R9, R14: mau ran ky sinh trén tréu,
(-): doi chung am OmpA

3.2. Két qua giai trinh tw gen cic miu dwong tinh véi Rickettsia SFG

Céc nghién ctu trén thé gidi da chi ra ring ve 13 vector chinh truyén bénh
Rickettsia nhom s6t nél mun (Rickettsia SFG) cho ngudi. Nghién ciru sy da dang
Rickettsia trong cac mau ve thu thap tai cac ving bién giéi Dong Nam - Trung Qudc
dd phat hién thay 7 loai Rickettsia trong cic mau ve gom R. aeschlimannii, R.
conorii, R. raoultii, R. sibirica, R. slovaca, R. massiliae va R. barbariae [8]. Tai
Nhat Ban, nghién ctru trén 827 mau ve thu thip tr nim 2007-2011, bang phuong
phap PCR da phat hién 181 mau ve (21,9%) duong tinh véi Rickettsia SFG [9]. Phan
tich 40 miu ve ky sinh trén dé thu thap tai Han Qudc tir 2016 dén 2019, c6 45%
duong tinh v&i Candidatus Rickettsia longicornii [10].

Trong nghién ctu nay, dé xac dinh duoc loai Rickettsia SFG trén cac mau ve,
ran thu thdp dugc, san phém PCR ctia 14 miu ve va 2 mau ran cb bang dac hiéu
Rickettsia SFG bang PCR duoc tién hanh khuéch dai, tinh sach. San pham PCR giai
trinh ty theo phuong phap Sanger véi moi dic hiéu cho gen OmpA (Rr190k.71p)
(hinh 3).

Phaén tich cdy phat sinh loai (hinh 3) cho thdy tt ca cic chung thu dugc tir mau
ve, rAn déu phan cum vao loai Rickettsia ma khong thudc loai O. tsutsugamushi. Cac
chung Rickettsia phan 1ap duoc chia thanh 2 cum 13 R. japonica va R. massiliae. D6i
v6i 14 chung Rickettsia phan 1ap duoc tir ve triu co sy tuong dong cao voi R.
Japonica (cu thé chung R. japonica strain Shandong J238 - MK102719) [11]. Véi 2
chung Rickettsia phan 1ap dugc tir ran trdu co sy twong dong cao v6i R. massiliae
(cu thé 1a ching R. massiliae isolate - MG521363) [12]. Nhu vay, két qua nghién
ctru cho thiy da ¢ su luu hanh cta Rickettsia SFG trong cac mau ve, ran trau thu
thap tai Ha Giang.

R. japonica lan dau tién duoc phat hién tai tinh Tokushima & Nhat Ban vao
nam 1984 [11]. Sau dé R. japonica d phat hién & nhiéu quéc gia khac & Chau A
nhu Han Quéc, Philippines va Thai Lan [11]. Tt ndm 2013, R. japonica dugc phat
hién trén bénh nhén ciing nhu cac mau ve thu thap & Trung Qudc [13]. Pén nay, da
c6 nhiéu cong bd vé sy luu hanh cua loai Rickettsia nay tai Trung Qudc. Trong
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nghién ctru nay, trinh ty cia 14 mau ve cho thiy ty 1¢ trinh tu tuong dong Ién téi
100% véi chung R. japonica Shandong J238 da duoc phat hién tai tinh Shandong,
Trung Quéc nam 2019. Nhu vay, nghién ciru phan nao cho thidy mébi quan hé gan giii
v€ su luu hanh cua cac chung R. japonica Shandong J238 ¢ Trung Quoc va tinh
mién ndi phia Bac Viét Nam - Ha Giang. R. massilia dugc phan 1ap 1an dau tién trén
ve thu thép tai khu vuc gén Marseille, Phap nam 1990 [14]. Ké tir d6 mam bénh tiép
tuc dugc phat hién khu vuc Chau Au, Béc Phi, Trung Phi, va Hoa Ky. Pac biét mét
sO trudng hop cho thay mam bénh c6 thé gay nhiém tring cho con nguoi [14]. Theo
s6 liéu théng ké vé su phan bd cta céc loai Rickettsia SFG tai cac nude khu vuc
Chéau A cua Jaruwan Satjanadumrong va cong su, 2019 cho théy ca 2 loai Rickettsia
SFG gdm R. japonica va R. massiliae &&u duoc phat hién ¢ Trung Qudc [15].
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Hinh 3. Cay phan loai Rickettsia spp duya vao trinh ty gen OmpA

4. KET LUAN

- Pbi phat hién dugc ADN cuia Rickettsia SFG trong cac mau ve, ran trau thu
thap tai huyén Vi Xuyén, tinh Ha Giang.

- Phan tich trinh ty gen dua trén doan gen OmpA cho thdy Rickettsia SFG trén
cac mau ve thu thdp co6 trinh tu tuong dong tir 98% dén 100% voi R. japonica va
Rickettsia SFG trén cac mau ran tuong dong vé trinh tu 1a 99% vo6i R. massiliae.
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SUMMARY
APPLICATION OF GENE SEQUENCING METHOD TO DETECT Rickettsia
SPOTTED FEVER GROUP FROM ECTOPARASITES COLLECTED IN HA GIANG

Rickettsiosis is a zoonotic disease caused by Rickettsiae which are gram
negative bacteria, obligate intracellular. These pathogens are transmitted to human
through infected ticks, mites, fleas, lice, louse... In this study, The /7kDa and OmpA
partial genes of Rickettsia were amplified to detect Rickettsial DNA in buffalo ticks
and louse (Haematopinus tuberculatus) collected in Ha Giang province. The PCR
products were sequenced, analyzed and build phylogenetic tree by Bioedit, Mega-X
softwares; were compared and identified the reference strain sequences by BLAST-
NCBI, USA. The results indicated that 14/25 tick samples and 2/14 louse samples
were positive for Rickettsia SFG by PCR. Sequence analysis of OmpA gen showed
that 14 clone isolated from the tick samples exhibites a 98% - 100% similarity to
Rickettsia japonica, whereas 2 clone isolated from the louse samples were 98%
similar to Rickettsia massiliae. Thus, our research showed that Rickettsia SFG
including Rickettsia japonica and Rickettsia massiliae were detected in ticks and
louse, respectively collected in Ha Giang province, Vietnam.

Keywords: Spotted fever, Rickettsia, Rickettsia japonica, Rickettsia massiliae,
buffalo louse, tick; sot noi mun, rdn trdu, ve trau.
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