KHOA HQC KY THUAT THU Y TAP XXIX SO 2 - 2022
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TOM TAT

Trung tdm Kiém nghiém thudc thi y Trung wong I hién dang luu giit 6 ching gidng Leptospira
phuc vu cho nghién ctru, san xuét vacxin, chan doan va nhiéu muc dich khac. Trong nghién ctru nay,
chung t6i tién hanh danh gia vé dic tinh di truyén cta 6 ching xoén khuan trén bang phuong phap
gii trinh tu va phan tich ba gen OmpLI, LipL21 va LipL32. Két qua phan tich nucleotide va pha hé
da dinh danh duoc 6 chung Leptospira dang luu giit thudc loai L. interrogans gdm cac serovar L.
bataviae, L. canicola, L. mitis, L. pomona, L. grippotyphosa va L. icterohaemorrhagiae. Ca 6 chiing
Leptospira luu giit tai Trung tim Kiém nghiém thudc thu y Trung uwong I déu mang 3 gen quy dinh
cac yéu td doc luc va khang nguyén quan trong gdm OmpL1, LipL21 va LipL322.

Tw khoa: Leptospira, OmpL1, LipL21, LipL32, serovar.

Identifying Leptospira sp. strains in Viet Nam by molecular biology method
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SUMMARY

The National Central for Veterinary Medicine Control No.1 is currently preserving 6 Leptospira
strains for research, vaccine production, diagnostic and other purposes. Until now, however, no
study on molecular characteristics of these strains have been conducted. In this study, molecular
characteristics of the six strains of spirochetes were evaluated, basing on sequencing and analyzing
three genes: OmpL1, LipL21 and LipL32. The result of genotypic and phylogenetic analysis revealed
that all 6 Leptospira strains belonged to Leptospira interrogans species, including six serovar L.
bataviae, L. canicola, L. mitis, L. pomona, L. grippotyphosa and L. icterohaemorrhgiae. All 6 Leptospira
strains kept at the National Central for Veterinary Medicine Control No.1 carried 3 genes that regulate
the important virulence factors and antigens, including OmpL1, LipL21 and LipL322.

Keywords: Leptospira, OmpL1, LipL21, LipL32, serovar.

1. DAT VAN DE khoe con ngudi. Néu xét vé doc luc, Leptospira
duogc chia thanh 3 nhém la doc luc cao, doc luc

Leptospirosis (bénh xodn khuan vang da) 1a
prosp (B¢ g da) trung binh va khong c6 doc luc. Nhom Leptospira

mot trong nhimg bénh truyén nhidm cép tinh ¢ e N . e !
dong vat va c6 thé lay truyén tir dong vt sang gdy bénh gom co6 13 loai 1a L. alexanderi, L.
nguoi. Bénh phé bién trén thé gidi, dic biét la alstonii (genomospecies 1), L. borgpetersenii, L.
& cac qudc gia ving nhiét d6i va can nhiét doi inadai, L. interorgrans, L. fainei, L. kirschneri, L.
(Evangelista va Cobum, 2010). Bénh xdy ra nhiéu licerasiae, L. noguchi, L. santarosai, L. terpstrae
nhit & chau Phi, Nam M¥ va chau A, gay thiét hai (genomospecies 3), L. weilii, L. wolffi. Trong do,
dang ké cho nganh chin nuéi va anh huong dén strc lodi L. interrogans va L. fainei dugc xem la co

! Trung tdm Kiém nghiém thudc thu y Trung wong 1
2 Vién Cong nghé sinh hoc — Vién Han 1am Khoa hoc va Céng nghé Viét Nam
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doc luc cao nhét trén nguoi va dong vat (Adler va
Moctezuma, 2010). Cho dén nay di xac dinh duoc
hon 260 serovar Leptospira khac nhau (Levett,
2001). Trong do, cac serovar gay bénh thuong
gap 0 lon la L. bratislava, L. grippotyphosa, L.
canicola, L. tarassovi, L. icterohaemorrhagiae,
L. australis, L. pomona; 6 bo 1a L. hardjo, L.
pomona, L. australis, L. bratislava, L. sejroe,
L. grippotyphosa, L. icterohaemorrhagiae, L.
canicola; 6 cho la L. canicola, L. grippotyphosa, L.
icterohaemorrhagiae, L. pomona, L. copenhageni,
o0 ngua la L. pomona, L. grippotyphosa, L.
icterohaemorrhagiae, L. hardjo; & cuu la
L. pomona, L. hardjo (Faine va cs., 1999;
Levett, 2001; Adler va Moctezuma, 2010).

Tai Viét Nam, bénh dugc phat hién lan dau tién
trén ngudi ndm 1931. Tir d6 dén nay bénh van duoc
ghi nhan trén nguoi, trén gia suc, lon, chd va chudt.
Bénh gay thiét hai ning né vé kinh té, dic biét & nhimg
dan gia suc sinh san. Cac serovar giy bénh chu yéu
O trau gé)m L. mitis, L. pomona va L. canicola. Cac
serovar gy bénh chii yéu & bo sita gom L. bataviae,
L. ballum, L. pyrogenes, L. icterohaemorrhagiae (Ly
Thi Lién Khai, 2012). Cac serovar giy bénh chi1 yéu
& cho gdm L. bataviae, L. pomona va L. canicola (Vii
Pat va Lé Huynh Thanh Phuong, 1999). Cho dén nay
Viét Nam van nam trong ving dich t& nguy co cao ctia
bénh xodn khuan. Viéc mua ban gia suc tu do, khong
qua kiém dich tht y 1am cho nguy co nhidm bénh &
gia stic ngdy mot ting, dong thoi 1am ting nguy co lay
nhiém sang ngudi. Cac nghién ctru gan day cho thiy,
ty 18 vat nudi nhiém Leptospira kha cao, trong d6 cho,
lon, bo 14 nhimg vat nudi c6 ty 1& nhiém Leptospira
cao nhat tir 22% - 40% (Vii Pat va Lé Huynh Thanh
Phuong, 1999; Ly Thi Lién Khai, 2012).

Leptospira 1a nhiig vi khuan gram am, hiéu
khi, c6 hinh méc cau véi nhitng hinh cuén xoin
déu dan. Hé gen cua Leptospira spp. co ciu tric
DNA soi doi voi kich thudc dao dong tr 3,9 den
4,6 Mb. Trong hé gen cua xodn khuan c6 mot sd
gen quan trong vira dugc bdo ton giira cac serovar
khac nhau, vira quyét dinh tinh khéang nguyén va
doc luc cua vi khudn, bao gdm OmpLI, LipL41,
LipL32, LigA, LigB, LigC, LipL21, LipL45 (Jorge
et al.,2018). Gen OmpLI ma hoa tong hop protein
bé mat OmpL1, ddy 1a thanh phan khang nguyén
chinh cta loai hinh mién dich phd bién, quyét

dinh hiéu qua tiém phong vacxin, dong thoi ding
dé chan doan Leptospirosis. Gen LipL2] ma hoa
sinh tong hop LipL21 lipoprotein, 1a chét tc ché
myeloperoxidase, tao thanh cac yéu t doc luc cua
Leptospira. LipL32 1a gen tong hop lipoprotein
mang ngoai LipL32, 1a thanh phan quyét dinh tinh
khang nguyén va doc lyc cua xodn khuan. Chinh
vi vdy, cac gen nay la dbi tugng chinh cho nghién
cuu dac tinh phan tu, dinh danh loai va phat trién
vacxin thé hé méi.

Trong nghién ctru nay, bang phuong phap sinh
hoc phén tr gidi ma gen va phan tich trinh tu gen
OmplLl, LipL21 va LipL32, két hop véi phan tich
pha hé ngudn gde, chung t6i di dinh danh chinh
xac cac ching Leptospira dang luu giir tai Trung
tam Kiém nghiém thudc thu y trung wong L. bay la
co s& quan trong dé co ching giéng chuan cho cac
nghién ctru va phat trién vacxin trong twong lai.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu dung trong nghién ciru

- Sau chung gidng Leptospira dang luu gitr tai
Trung tim Kiém nghiém thudc tha y trung wong I
gom: L. bataviae, L. canicola, L. mitis, L. pomona
(cac ching nay do Vién Thu y phan 1ap tor nam
1984); L. grippotyphosa (c6 ngudn gde tir Rumani
dugc bao ton va luu gitr tai TTKNTTYTW tir
nim 1984 dén nay), L. icterohaemorrhagiae (c6
ngudn gbc tir Nga dugc bao ton va luu giir tai
TTKNTTYTW tir ndm 1984 dén nay); duoc ky
hiéu lan luot 1a: B11, C16, MCL, P14, GT va I18.

- Hoa chét va sinh pham ding trong nghién ctru
ctia hing Thermo, My bao gdm b kit tach chiét
DNA téng s6 GeneJET Genomic DNA Purification
Kit, (2X) Dream Taq Buffer dung cho phan tng
PCR va by kit Gene]ET PCR Purification Kit
dung dé tinh sach san phdm PCR.

2.2. Noi dung nghién ctru

- Thiét k& moi va thu nhan ba gen khéang
nguyén OmpLI, LipL2] va LipL32 cla siu mau
Leptospira nghién ctru.

- Phén tich pha hé ngudn gbc, dinh danh cac
ching Leptospira dang luu gilt tai Trung tam
Kiém nghiém thudc thi y Trung wong 1.
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2.3. Phwong phap nghién ctru
2.3.1. Nuéi cdy xodn khudn

Céc gidng Leptospira dugc nudi cdy trong éng
nghiém chira moi truong EMJH (Ellinghausen-
McCulloughJohnson) c6 bd sung khang sinh
S-fluorouracil 100 pg/ml ¢ nhié¢t do 28°C-30°C.
Kiém tra 2 lan/tuan dén khi thiy cac 6ng moi
truong nudi cdy co hién tuong van duc nhu lan
khoi thi x4c dinh c6 xodn khuan phat trién. Canh
khudn nubi céy chtra xo0dn khuén s& duoc sir dung
dé tach chiét DNA tong sb.

2.3.2. Tach chiét DNA

DNA dugc tach chiét bang bo kit GeneJET
Genomic DNA Purification kit ctia hang Thermo
(M¥). Mb ta ngin gon nhu sau: Hat 200 pL dich
canh khudn vao 6ng eppendorf sach, cho thém
180 pL dung dich Digestion Solution (DS) va 20
uL Proteinase K solution, lac bang tay cho dén khi
thanh huyén dich dong nhit 1di 0 & 56°C trong 3
gio. Tiép theo, bd sung 20 pL RNase-A, lic trong
15 gidy, dé & nhiét do phong trong 10 phat. Thém
200 pL of Lysis Solution (LS), lic trong 15 gidy cho
mau tan hoan toan. Sau d6, thém 400 uL Ethanol
50% (v/v), lac hdn dich trong khoang 15 giay; dé &
nhiét d6 phong trong 5 phut. Chuyén hén dich sang

cot loc, ly tam, loai bo phﬁn dung dich phia dudi.
Cho 500 pL dung dich Washing buffer 1 (AW1)
vao cot loc dé rira DNA, ly tim 13.000 vong/phit
trong 1 phut, bo dich ly tam bén dudi. Cho 500 pL
Washing buffer 2 (AW2) vao cot loc dé tiép tuc ria
DNA, ly tdm 13.000 vong/phut trong 1 phut, bo
dich bén dudi. Ly tam lai 13.000 vong/phut trong
1 phat 1am kho mang. Chuyén cot loc sang dng
eppendorf méi, cho 50 pLL dung dich Elution buffer
(EL), dé & nhiét d6 phong trong 4 - 5 phut; sau d6 ly
tam 13.000 vong/phut trong 2 phtit. Bo cdt, thu dich
bén dudi 1a DNA cua vi khuan. Ghi ky hiéu miu va
bao quan & -20°C cho dén khi st dung.

2.3.3. Thiét ké moi va thuwe hién phén irng PCR

Cap mdi duge thiét ké dya trén so sanh trinh tu
tuong dong chudi nucleotide gen OmpL1, LipL21
va LipL32 cua tt ca cac serovar Leptospira hién
¢6 trén Ngan hang Gen.

Phan tmg PCR dugc thuc hién véi dung tich 1a
50 pL, sir dung kit AccuTagPCR Premix (96 giéng)
(Bioneer, Han Quéc), bd sung 2 pL (10 pmol/ pL)
mdi loai mdi, 2 pL khuén DNA (50 ng/ pL), diéu
chinh nu6e cho phi hop dung tich 50 pL. B sung
4% DMSO (dimethyl sulfoxide)/phan tmg nhim ting
cuong hoat dong ctia phan ung PCR.

Bang 1. Danh sach cac cap méi dung cho phan trng PCR
khuéch dai cac gen OmpL1, LipL21 va LipL32

STT Tén moi Trinh tw méi (5’ - 3) Gen Kich thwéc (bp)

OmpL1-F ATGATCCGTAACATAAGTAAGG

1 OmpL1 960
OmpL1-R TTAGAGTTCGTGTTTATAACC
LipL21- F AGACTTATAGCTCTATCTTTAGC ,

2 _ LipL21 560
LipL21- R TTGTTTGGAAACCTCTTGAG
LipL32-F ACCTATAGTGCTGCTTTCTC _

3 _ LipL32 800
LipL32-R AGATCCATCAAATTAGCGGAGG

Phan ung PCR dugc thuc hién trén may MJ
PTC-100 (USA): 1 chu ky ¢ 94°C/5 phut; 35 chu
ky: 94°C/1 phut, 42°C/1 phut; 72°C/1 phtt 30 gidy;
chu ky cudi & 72°C/10 phit. San pham PCR dugc
dién di kiém tra trén thach agarose 1% (W/v),
nhudm ethidium bromide va quan sat trén may soi
gel dudi anh sang tia cuc tim (Wealtech, M¥).

2.3.4. Tinh sach va gidi trinh tw gen

38

San pham PCR dugc tinh sach bing bo sinh
phém GeneJET PCR Purification kit (Thermo,
My¥) va guri di giai trinh ty truyc tiép tai 1st Base
(Singapore).

2.3.5. Phan tich va xwr ly Y liéu

Céc trinh tu gen OmpL 1, LipL21 va LipL32 cia
cac chung Leptospira trén Ngan hang Gen duoc
sit dung dé so sanh d6i chiéu v6i cac chudi gen
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thu nhan dugc trong nghién ciru ndy bang chuong
trinh GENEDOC2.7 (Nicholas KB va Nicholas
HB, 1997). Cay pha hé ngudn gdc xdy dung trén
trinh ty gen OmpL 1 cua 6 chung nghién ctru va cac
chiing Leptospira trén Ngan hang Gen bang phan
mém Mega 6.06 (Tamura et al., 2013).

I1I. KET QUA VA THAO LUAN

1 kb

0,56 kb
2 kb

0,56 kb

3.1. Két qua PCR va giai trinh tw gen OmpL]1,
LipL21I va LipL32 ciia 6 méu nghién ciru

Str dung céc cap moi da thiét ké, san pham PCR
thu duoc tir cic mau nghién ctru c6 kich thudc
tuong ung khoang 1 kb (v&i gen OmpL1); 0,6 kb
(voi gen LipL21) va 0,8 kb (v6i gen LipL32). Két
qua dién di cho thdy san phim PCR 1a mét bang don
sang, 10, ¢ chat luong tot (hinh 1).

2kb

— 0,8 kb

06 kb

Hinh 1. Két qua dién di sén pham PCR cua 6 ching Leptospira
nghién ctru trén thach agarose 1%

A: San pham PCR gen OmpLI (khodng 1 kb), B: San pham PCR gen LipL21 (khodng 0,6 kb), C:
San pham PCR gen LipL32 (khoang 0,8 kb), M: chi thi phan tr DNA cua thuc khuan thé Lambda
duoc cat bang Hindlll, 1. mau 118, 2: mau P14, 3: mau C16, 4: mau GT, 5: mau Bl1l, 6. mau MCL.

Ca sau mau nghién ciru déu khuéch dai dugc
ba gen OmpLl, LipL21 va LipL32 cta xoan
khuén Leptospira. Tat ca cac san pham PCR sau
khi tinh sach dugc giai trinh ty truc tiép theo
phuong phép Sanger tai Ist Base (Singapore)
dé thu nhan toan bd ba gen OmpLI, LipL21 va
LipL32 hoan chinh: gen OmpL]1 c6 kich thudce 1a
963 nucleotide; gen LipL32 c6 kich thudc 1a 8§19
nucleotide va gen LipL21 c6 kich thudc 1a 561
nucleotide. Cac trinh tu nucleotide thu nhan dugc
truy cdp vao Ngan hang Gen st dung chuong
trinh BLAST dé tim kiém cac chudi gen cé ty
1¢ twong ddng cao. Két qua cho thay, sau chung
Leptospira nghién ctru c6 ty 1& twong dong cao
tor 99-100% véi cac chung L. interrogans hién
c6 trong Ngan hang Gen. Do d6 c6 thé xac dinh
séu chuing giong Leptospira lwu gilr tai Trung tam
K1em nghi¢m thudc tha y trung wong I thudc loai
xodn khuén gay bénh Leptospira interrogans.

3.2. Phén tich méi quan hé pha hé nguﬁn géc

bé dinh danh dén timg serovar cua cac ching

L. interrogans dang luu gitt, chung t6i da xay dung
pha hé ngudn gdc cua cac ching L. interrogans
nghién ciru, sir dung chudi nucleotide toan bd gen
OmpL1 (963 bp). Két qua dugc trinh bay & hinh 2.

Trude day viée chan doan xac dinh Leptospira
dugc danh gia dua vao tri€u chiing lam sang, tuy
nhién thyc t& da ching minh phuong phap nay
chua hoan toan chinh xac (Vasconcellos, 1979).
Phuong phap nudi cdy phan lap xoén khudn 12 mot
cong viée hét sirc kho khan (WHO, 2013). Trong
khi d6 chan doan bang ky thuat sinh hoc phén tir
c6 nhiéu uu thé hon, d€ thuc hién va c6 d¢ chinh
xac cao (Harkin et al., 2003).

Céc phuong phép dinh danh vi khun thuong
dua vao so sanh trinh tu nucleotide ctia gen /6S
rRNA. Tuy nhién véi Leptospira thi viéc st dung
gen 16S rRNA thuong chi xac dinh dén loai,
nhiéu truong hop khong xac dinh dugce dén timg
serovar. Chmh vi vay dé dinh danh chinh tung
serovar can sir dung cic gen dic trung clia xoin
khuén nhu OmpL1 va LipL32. Viéc cong bd trinh
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tu nucleotide cta cac gen nay trén Ngan hang Gen
la mot thuan loi cho viéc dinh danh chinh xac cac
mau can nghién ctru. Trong nghién ctru ciia chiing
t6i, s6 lugng nucleotide dugc giai trinh tu va phan
tich 1a toan bo gen OmpLI, do d6 két qua dinh
danh Leptospira c6 d6 tin cay cao.

Két qua phan tich pha hé ngudn gbc dua trén
trinh ty nucleotide gen OmpL! (hinh 2) da xac
dinh dugc sau chung Leptospira dang luu giir tai

8%

- L. Lai-CN(AY622661)
- L Lai-56601-CN(AY451084)

*1 L. Australis-Ballico-CN(MK342953)
L. Australis-65-0.CN(AY622664)

Trung tdm Kiém nghiém thudc tha y trung wong I
thudc loai Leptospira interrogans, gdm cic serovar
L. bataviae, L. canicola, L. mitis, L. pomona, L.
grippotyphosa va L. icterohaemorrhagiae. Cho dén
nay, cac nghién ciru va cong bd vé sinh hoc phén tir
cua Leptospira tai Viét Nam van con rat han ché.
Viéc dinh danh chinh xac sau ching Leptospira tai
Viét Nam c6 y nghia khoa hoc va gid tri thuc tién
cao, 1a ngudn gen cho cong tac nghién ctru va phuc
vu phat trién san xuét vacxin trong nudc.

L.Hardjo-L53-BR(CP013147)
L.Hardjo-L53-BR(CP043041)

L. Interrogans - Salinem-TW(MK335706)
Bataviae-Van-Tienen-CN(MK390839) ;

9 B11 - TTKN ( ]l- L.bataviae

r Australis-65-9-CN(AY622664)

94| L. Canicola-Hond-Utrecht-IV-CN(MK356150) ]_ L. canicola
70| C16-TTKN +— T
.. |L. Hebdomadis-P7-CN(AY622665)

o

L. Manhao-lI-L105-CN(AY622668)
82| L. Paidjan-L37-CN(AY622666)
63/ L. Pomona-Luo-CN(AY622667)
L. Grippotyphosa-CMC-2-IN(JQ865999) | | grinpotyphosa
‘ GT30 -TTKN +— ]_ aiopotyphosa

L. Pomona-CN(MK050962) ]— L. pomona
P14-TTKN +——

L. Bratislava-Jez-Bratislava-TW(MK027392)

L. Autumnalis-Lind-CN(AY622658)

L. Wolffi-L183-CN(AY622660)

L. Grippotyphosa-Lin6-CN(AY622659)

L. Copenhageni-M20-TW(MH733249)

sgf L. icterohaemorrhagiae-RGA-BE(AY461985)

L. Autumnalis-Akiyami-A-TW(MH733248)

L. Copenhageni-L1-130-BZ(AY461983)

78| L. icterohaemorrhagiae-CF1-CN(MK050961) ]_ 3 i
18.TTKN  —0 L. icterohaemorrhagiae

MCL-TTKN +— ¥ L. mitis

- L. Tarassovi-55-52-CN(AY622671)
l—gg[l L. Ballum-Pishu-CN{AY622670)
o71 L. Javanica-M10-CN(AY622669)

57

Hinh 2. C4y phé hé thé hign méi quan hé ngudn goc giira céc chung Leptospira cta Viét
Nam va thé gi&i (c6 trong Ngan hang Gen), dwa trén trinh tw nucleotide ctia gen OmpL1

Cdc ching Leptospira trong nghién ciru ndy dwoc chi dan bang miii tén, cdc chiing con lai la nhitng
chiing tham chiéu da dwoc cong bé trén GenBank. 26 chiing tham chiéu gom: 1. CN (AY622661): , 2.
56601 (AY461984), 3. Ballico (MK342953), 4. 65-9 (AY622664), 5. Tian (AY622663), 6. L53 (2018)
(CP013147), 7. L53 (2019) (CP043041), 8. Salinem (MK335706), 9. Van-Tiennen (MK390839), 10.
Hond-Utrecht-1V (MK356150), 11. P7 (AY622665), 12. II-L105 (AY622668), 13. L37 (AY622666),
14. Luo (622667), 15. CMC-2 (J0865999), 16. CN (MK050962), 17. Jez-Bratislava (MK027392),
18. Lin 4 (AY622658), 19. L183 (AY622660), 20. Lin6 (AY622659), 21. M20 (MH733249), 22.
RGA (AY461985), 23. CF1 (MK050961), 24. 55-52 (AY622671), 25. Pishu (4Y622670), 26. M10
(AY622669).
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IV. KET LUAN

- Ca 6 chung Leptospira luu gitt tai Trung
tam Kiém nghiém thudc tha y trung wong I
déu mang 3 gen quy dinh cac yéu t6 doc luc va
khéng nguyén quan trong gom OmpLI, LipL21
va LipL322.

- Ca 6 chung Leptospira luu gitt tai Trung
tam Kiém nghiém thudc tha y trung wong I
duoc xac dinh thugc loai Leptospira interrogans
gém sau serovar L. bataviae, L. canicola,
L. mitis, L. pomona, L. grippotyphosa va L.
icterohaemorrhagiae bang phuong phép sinh
hoc phéan tr dya trén trinh ty nucleotide cia
gen OmpL1.

Loi cam on: Bai bdao nay dwoc thuc hién tir
nguon kinh phi cia nhiém vu “Bdo ton, luu gite
nguon gen vi sinh vdt thu y nam 2021
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