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TOM TAT: Virus théi den mii chua (Black Queen cell virus-BQCV) 12 virus gy bénh va giét chét
4u trling ong chua ciing nhu cac 4u tring ong tho, 1am giam sb luong va chit lugng dan ong, gay
t6n that 16n cho nganh nuéi ong. Trong nghién ctru ndy, nham xéac dinh ngudn gdc eia BQCV hién
dang ton tai va gay bénh cho céc dan ong mat ¢ Viét Nam, chung t6i su dung phuong phap RT-
PCR Vi cip mdi dic hiéu gen ma héa helicase. Nghién ciru dugc tién hanh véi vitus gay bénh trén
3 dan ong ndi (Apis cerana) duoc thu thap & Hung Yén, Bic Giang vaTién Giang; va'ba dan ong
ngoai (Apis mellifera) thu thap & Dién Bién, Pong Nai va Binh Phude. San pham PCR gen ma hda
helicase dwogc tach dong, giai trinh tu va phan tich bang phan mém MEGA.6.1. Két qua phén tich
cho thaiy, trinh tw nucleotide gen helicase gitra cac chung BQEW phan 1ap ¢.Viét Nam c6 do tuo‘ng
dong rat cao (97- 100%). Biéu nay goi y rang cac chung BQCV hién nay &.Viét Nam c6 cung
ngudn goc. Tuy nhién, ching c6 d6 twong dong thap, dao dong tr 88-93%, so véi trinh tu gen
helicase caa BQCV phan lap tir Ba Lan, Hungary, Ao-va Han.Qudc. Phén tich tiép bang cdy phat
sinh chung loai chung t6i nhan thdy, cac chung BQCV cua Viét. Nam'nam clng nhénh véi cac
chung BQCV tir Ba Lan, Hungary va Ao, trong khi d6, cac ching BQCV tir Han Qudc lap thanh
mot nhanh riéng biét. Nghién ctru ciia chiing toi chira rang, cac ching BQCV hién nay & Viét Nam

c6 thé c6 nguodn gdc tir cac nudce chau Au.

Tir khéa: Bénh virus gy thdi den mii chia, gen helicase, ong mat, RT-PCR.

MO PAU

Ong mét (honey bees) dong mot vai tro
quan trong trong nén nong nghiép trén toan thé
gioi. Khong chi 1a nguon cung cap mat ong cho
con ngudi, ong mat con 1a cac loai thu phin hitu
hiéu cho cdy trdng. Theo s lidu udc tinh cua
Gallai et al. (2009) [10], gi4 trj kinh té ma con
trung thu phan cho cy trong tao ra dat t6i 153
ty euro trong tong gia tri cay trong trén thé gioi,
trong d6 hoat dong thu phin cua con tring cho
hoa mau da mang lai 14,6 ty USD/nam cho Hoa
Ky va 440 triéu bang/niam cho Vuong quc
Anh. Hon 2/3 ciy trong trén thé gi6i, bao gdm
c4c cdy co hat, lay qua phy thudc vao cac lodi
dong vat thu phin trong d6 ong thuc hién phan
I6n cong viée nay.

Strc khoe cua cadc dan ong mat thuong bi
anh huong boi nhiéu yéu té khac nhau, cu thé
nhu ngudn thie an, thude trir sau, ky sinh tring,
vi khuan, virus [7, 8, 18]. Trong d6, cic nha
khoa hoc chii y dén cac bénh do céac loai virus
gay ra voi ty 1€ tang 1én mot cach dang ké trong
nhirng nim gan day. Ong mat 1a vat chu cua hon
20 virus RNA khac nhau, chi yéu thudc ho
Dicistroviridae va Iflaviridae [21]. Virus trén
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ong gay anh huong dén hinh thai, sinh Iy va
hanh’vi cia ong va c6 lién quan dén viéc giam
sirc khoe va chét dan cta cac dan ong [11, 24].
Virus théi den mii chua (BQCV) lan déu tién
dugc phan lap tir nhong va 4u trling ong chlia chét
trong 15 t6. Tén cua virus nay dugc dit dua vao
viing téi trén thanh cua 16 t6 chira 4u triing bi
bénh, ddc biét vao mia xuan va diu mia hé [4,
16]. BQCV. la virus phd bién & ong va chi yeu
gay chét ¢ du trung ong chia & Oxtraylla va Ba
Lan [4, 22]. Theo cac nghién ciru & Phap va Ao, ty
I& nhiém virus nay trén ong tho 1a 86 va 30% [7,
22]. Ong tho bi nhidm virus ndy tuy khdng cé biéu
hién cta bénh nhung dugc cho 1a nguyén nhan
truyén virus cho 4u tring ong, dic biét 1a 4u tring
ong chda, trong khi tiét thirc an [2]. Trong nghién
ctru trude, ching toi tién hanh diéu tra sy nhidm
cia BQCV trén cac dan ong mat tai 10 tinh trong
ca nuoc, két qua cho thy, ty 1& nhiém BQCV
trung binh ¢ 10 tinh 1a 11% [4]. Hat BQCV ¢6
kich thudc 30 nm chira mét sgi RNA genome don
dai 8550 nucleotide. Trinh tu hé gen chira hai
ving doc mé 16n (ORF): ORF du 5’ (ORF1) m
hdéa cho polyprotein sao chép gia dinh va ORF
du 3’ (ORF2) mi h6a cho mét polyprotein capsid
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[17]. ORF1 nim trong viing tir nucleotide 658 dén
5625, ma hda cho helicase, protease 3C giéng
cysteine va mot RNA polyme phu thugc RNA.
ORF2 nam giira vi tri nucleotide 5834 va 8395,
ma hoa cho bdn protein capsid véi khéi lugng
phan tir 1an luot 12 34, 32, 29 va 6 kDa [17].

Helicase déng vai tr0 quan trong cho su sao
chép hé gen cta virus ciing nhu sy phién ma va
dich md [4, 11]. Viéc so sanh trinh tu gen ma
hda enzyme nay cho phép cac nha khoa hoc trén
thé gidi co thé xac dinh duoc mdi quan hé di
truyén giita cac loai va cac chung khac nhau
trong mot loai [1, 4, 9, 14, 24]. Trong mot sO
nghién ctu gan day, cac nha nghién ctu cua
Han Qudc va Ao ciing str dung cac trinh tu ma
héa helicase cia BQCV va virus DWV gay
bénh xodn canh trén ong nhim xac dinh moi
quan hé di truyén giira cac chung virus ndy trén
thé gioi [19, 1921]. Nghién ctru nay dugc thyuc
hién nham phan tich mdi quan hé phat sinh loai
cua cac chung BQCV dang gay bénh cho cac
dan ong mat ¢ Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ong nhiém BQCV dugc thu thap-tir-3. dan
ong noi (Apis cerana- AC) tai 3 tink Bic Giang,
Hung Yén va Tién Giang va tir 3 dan ong ngoai
(Apis mellifera-AM) tai 3 tinh Bién Bién, Binh
Phudc va Pong Nai. M&i dan liy nhau nhién 50
ong truong thanh, khoang cach-giira'cac dan it
nhat 10 m. C4c miu ong duoc ky hiéu theo tén
viét tit cia cac tinh nhu sau; BG.T1 (Bic
Giang), BP.T2” (BinhinPhuéc), PB.T3 (Pién
Bién), DN.T4 (Pong Nai), HY.T5 (Hung Yén),
TG.T6 (Tién Giang). C4C miu dugc bao quan
trong ethanel100% va giit ¢ -20°C cho dén khi
St dung.

BO sinh phidm tach chiét RNA (RNeasy
Mini Kit 250) mua tr QIAgen (Hoa Ky), bd
sinh pham téng hop cDNA (SuperScipt™First -
StrDNA synthesis system for RT-PCR) va bo
sinh pham dé chay PCR dugc mua tir Invitrogen
(Hoa Ky).

Phuong phap tich chiét RNA tir 4u tring va
ong truéng thanh

Ong nhiém BQCV dugc rira bang nudc khir
ion bo sung chat e ché enzyme phéan giai RNA,
diethylpyrocarbonate (DEPC). Nghién mau trong

nito 16ng cho téi khi mau tan thanh dang bot min.
Sau do, st dung bo RNeasy Mini Kit 250 cia
hang Invitrogen dé tich RNA theo huéng dan
cua nha cung cap. RNA tong sb sau khi tach
chiét dugc bao quan & -80°C. Chi chon cac RNA
¢ ndng do trén 50 pg/pl véi d6 hip phu & budce
s6ng 260 nm/280 nm nam trong khoang tir 1,8
dén 2,0 dé dung cho viéc tao cDNA.
Téng hop ¢cDNA va khuéch dai gen helicase
bing RT-PCR

RNA téng sb sau khi tdch chiét duoc dung
lam khuén dé tong hop cDNA str dung hé thong
phién mi nguoc theo huéng dan ctia.nha san
xuit (Invitrogen, Hoa Ky). Chuin bi-6ng sb 1
v6i 30-50 ng RNA tong s6’sau do thém vao 1 pl
primer (m01) ngau nhién (50 ng/ul), hén hop
dugc tron déu bang pipet, i ¢'65°C trong 5 pht
va dat trén da 1.phat. Ong 2 chira 4 pl dung dich
dém/5X Reverse Transcriptase, 2 pl hon hop
dNTP 10 mM,, 1 pl RNase inhibitor, 1 pl
reverse, transcriptase, 2 ul DTT 0,1 mM. B6
sung 10 ul hdn hop & dng 2 vao éng 1. Phan
mg RT- PCR duoc tién hanh véi chu trinh nhiét
nhu sau: (1) 25°C trong 5 phat, (2) 42°C trong
60 phat, (3) 70°C trong 5 phat, va (4) mau dugc
gitt & 4°C sau khi phan ung hoan thanh. cDNA
duoc st dung lam khuon dé tong hop doan
DNA gen helicase cua BQCV bang cip moi:
mdi xudi (BQCV-helF) 5-GGTGTTAGCTA
TATGCGACACC-3’; mdi nguoc (BCQV-
helR) 5’-TCCTTCCTGGAAGTACATGGC-3’.
Chu trinh nhiét cta phan tng duogc thue hién nhu
sau: 94°C trong 3 phat, sau d6 1a 35 chu ky:
94°C trong 40 giéy, 55°C trong 40 giay, 72°C
trong 50 glay, tiép theo 1 chu ky 72°C trong 8
phdt. Cudi ciing mau duogc giit & 4°C sau khi
phan trng hoan thanh.
Pién di kiém tra sin phim PCR trén gel
agarose

7 ul san pham RT-PCR dugc dién di trén
gel agarose 1% dudi dién truong cé hiéu dién
thé 110V trong 30 phut. Gel dugc nhudm bing
ethidium bromide sau d6 quan sat duédi den tu
ngoai tai budc song 254 nm.
Poc trinh tw va xir Iy chudi nucleotide san
phim PCR

San phim PCR duogc gii dén cong ty
Macrogen (Han Quéc) dé doc trinh ty. Cac trinh
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tu thu dugc duge xir Iy bang phin mém BioEdit
Version theo mo ta trong nghién ciru trude do
[15].
Xay dwng cay phét sinh loai
Dé xac dinh ngudn gbc tién hoa cia BQCV

trén ong mat & Viét Nam, ching toi tién hanh
xay dung cay phat sinh loai dua trén trinh tu
gen ma hoa helicase cia BQCV (Hel-BQC).
Cay phat sinh loai dugc xay dung trén co so
trinh tu gen Hel-BQC trong nghién ctru nay

cung vai cac trinh tu gen Hel-BQC cua BQCV
d4 duoc cong bo trén Ngan hang gen, bao gom:
2 trinh tu tir BQCV gay bénh trén ong mat ¢ Ba
Lan, 2 trinh ty tir Hungary, 2 trinh tu tir Ao va 5
trinh ty tir Han Qudc. Cac phan mém xay dung
cay phat sinh loai ma ching toi sir dung ¢ day la
Bioedit (version 7.2) va MEGA (version 6.1)
vé6i hé s6 boostrap lap lai 1.000 lan.

KET QUA VA THAO LUAN

Két qua nhan gen Hel-BQC bang ky thuat
RT-PCR g

Do BQCV cd hé gen 1a RNA, sau k
Chlet RNA tong so chung t6i tién hanh phan

tham khao cac cong trinh da cong

hé gen cua BQCV trén Ngén%n

thiét ké, san phim phan/u?
¢6 kich thuc 1a 729 bp. QUA. trinh duoc thuc

img RT-PCR sau d6
n gel agarose 1%.
ndi va 150 mau ong

it qua/ﬂlen di phan tich cua mot so
¢ trinh bay ¢ hinh 1. Cac mau
ong tinh 12 miu xuat hién bing
DNA c6 kich thuée ~730 bp, phu hop véi kich
thudc doan gen helicase cia BQCV theo thiét
ké, mau am tinh véi BQCV khong xuat hién
bang nay.

Tir két qua ndy c6 thé két ludn cip mdi Hel-
BQC do ching tdi thiét ké da khuéch dai thanh
cong doan gen helicase cia BQCV gay bénh
trén ong mat & Viét Nam. Dé khing dinh chéc
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chin san pham RT-PCR chinh 1a doan gen méi
hda helicase cuia BQCV, ching tach dong gen
san pham RT-PCR vao vector pCR2.1, giai
trinh tu DNA va so sanh vdéi trinh tuy DNA cua
BQCV d4 duoc cong bd trén Genbank bing
chuong trinh BLAST.

M 1 2 3 4 5 6 7

san pham PCR gen
ciia BQCV gay bénh trén cac dan ong
: nat cua Viét Nam

M: Marker DNA 1kb, 1: d6i ching 4m, ong 4m tinh

véi BQCV, BC 2-7: cac mau ong duong tinh voi

Két qua giai trinh tw doan DNA dic hiéu
BQCV

Phan tng giai trinh tw DNA duoc tién hanh
trén may xac dinh trinh tu DNA tu dong ABI
prism 3100 Sequencer (Applied Biosystems)
véi bo kit xé&c dinh trinh ty BigDye® Terminater
v3.1 Cycle Sequencing Kit cua hdng Applied
Biosystems. Trinh ty DNA thu dugc duoc phan
tich bang cac phan mém tin sinh Bioedit va
BLAST (hinh 2).

Tong sb base: 729; Adenine (A): 233;
Thymine (T): 218; Guanine (G): 140; Cytosine:
138; ty 1¢ G~C: 31,8%.

Tiép theo ching tdi sir dung phin mém
BLAST dé so sanh doan trinh tu thu duogc véi
trinh ty gen cua BQCV da dugc cong bd trén
Genbank. Két qua phan tich cho thdy, san pham
RT-PCR chinh la gen m& héa helicase, c6 do
trong dong cao véi cac trinh ty gen Hel-BQC
cia BQCV d4 duogc cong bé trén Genbank (két
gua khong néu & day).
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1 GGTGTTAGCT ATATGCGACA CCCACTATAT AAACCCCATC AGCGAATTAT CTCTGAAATA
61 TTGAACCAGT TACTTAGATT TGCCGATAAA ATAAAGAAGA AGGTGGGTAC GGATGCCTCT
121 GTCCGGAACC CACCAGTTAC TCTATACTTG TATGGAGAAA CAGGAGTTGG TAAGTCTACT
181 CTCACATACC CACTGTGTGC TACCCTTCTT AAAGCCATCT TTACAAAAGA AGGAAATACA
241 GTGATGCTTG ATTCCCTTAA ACAACATTAT AAGGAGATGA TATATGTGAG AGCTGCTGAA
301 CAAGAATTTT GGGACGGTTA CACACAACAA CTAGTCACCG TATTTGATGATTTCAATCAA
361 CAAGTTGATT CTTCGGCTAATCCAAGTTTG GAGTTGTTTG AGATTATCAG GAGTTCCAAT
421 ATCTTTCCTT ACCCGTTACA CATGGCGTCA ATAGAAGAGA AGGCGAACAC TGTTTTCCAA
481 TCTAAAGTAATTTTGTGCTC ATCGAACAAC AAGACCCCAA AAACTGAATC ATTAAATTAT
541 CCAAAAGCTT TATTGAGAAG GTTTGCGAAATTTGTTGAGG TAAAGAGAGC TCETTCTGAA
601 AATGGTACGT TCTCTACTGA TTGTTACACT TTTGTGCAAT ATGATCCATT CGATCATTGT
661 AACATTGTTAAGTCAATGTC TTTCAATGAA TTGATAGATG AAGTAGTTGE CATIGTACTTC

721 CAGGAAGGA

Hinh 2. Trinh tu san phim RT-PCR gen helicase gin trongaector pCR2.1

Xac dinh ngudn gbéc ciia BQCYV trén ong mat
0 Viét Nam

4 |- EF517512.1 Hungary 2
EF717517 Balan

EF517518 Balan2
a4 F)B T3

BG.T1

eP.T2

01 HY.TS

TG.Te

| onra
a1 [— JQ434127 - Han Quoc
JQ434128.1 Han Quoc 2

JQ434129.1 - Han Quoc 3
27| |JQ434130 Han Quoc 4
/9110434131 - Han Quoc 5
—_—
0z

Hinh 3. Cay phét sinh loai BQCV duya trén trinh
tu gen ma hda helicase. Cac chung BQCV cua
Viét Nam nim cing nhanh Véi cée. ching
BQCV cua Balan, Hugarys-Ao

Bén canh viéc phat hién sw.lay nhiém va su
phan bé cia BQEV trén cac dan ong mat & Viét
Nam, viéc xa¢ dinh dugc nguén goc tién hoa,
dic diém phan tir cua virus nay c¢6 y nghia hét
siC quan-treng, eung cip céc co s& khoa hoc
trong’cong tac du phong va khoanh vung dich
bénh.»Trong khudn khé cua nghién ciu nay,
chding téi-tién hanh chon mdi dan 1 mau duong
tinh v6i BQCV dé giai trinh ty doan gen
helicase va tién hanh phan tich véi cac trinh tu
d4 cong bd trén Genbank. Khi so sanh cac trinh
tu gen helicase tir BQCV phén Iap tir ong mat &
Viét Nam, ching t6i nhan thiy ching c6 do
turong dong rat cao (97-100%), trong dé 2 trinh
tr PB.T3 va HY.T5 c6 d6 twong dong 100%.
Cac virus nay thu thap ¢ cac dan ong khac nhau
Vva ¢ céc tinh khac nhau, tuy nhién déu c6 trinh
tu tuong dong rat cao. Diéu nay goi y rang cac

chung BQCV hién nay tren ong mat ¢ Viét Nam
c6 cuing ngudn goc va 6. mau virus trén cd thé 1a
dai dién cho céac ching virus«ang gay bénh trén
cac dan"ong cua Viét Nam. Tuy nhién, khi so
sénh céc trinh tu nay.voi cac trinh ty gen Hel-
BQC c6ng b trén Genbank ching t6i nhan thay
chiing ¢6 d6 tuong dong thip, dao dong tir 88-
93% voi trinhetu gen helicase cia BQCV tir Ba
Lan, Hungary, Ao va Han Quéc.

Dé tim hiéu rd hon vé su sai khac gitra cac
chitng BQCV ton tai & Viét Nam véi cac chung
BQCV trén thé gisi, ching téi tién hanh xay
dung cdy phat sinh loai trén co s¢ so sanh cac
trinh nucleotide gen Hel-BQC. Cay phat sinh
loai duoc xay dung bao gdm 6 trinh ti gen Hel-
BQC ¢ Viét Nam ma chung t6i phan lap duoc
va 11 trinh ty helicase tir BQCV ¢ cac quoc gia
khéc (Ba Lan, Hungary, Ao va Han Quéc) biang
phan mém MEGA (version 6.1). Thuat toan
dugc chung t6éi sir dung ¢ day la neighbor
joining voi hé sé boostrap lap lai 1000 lan. Két
qua dugc thé hién & hinh 3. Két qua cho théy,
cay phat sinh loai chia ra lam 2 nhanh chinh.
Trong d6 cac ching BQCV cua Viét Nam va
cac nude Ba Lan, Hungary, Ao lap thanh nhanh
thir nhat con cac chiung BQCV tir Han Quéc lap
thanh mot nhanh riéng biét ther 2. Qua do thy
rang, BQCV luu hanh ¢ Viét Nam c6 thé ¢o
nguon goc tir cac nude chiu Au ma khong phai
¢6 ngudn gdc tir chau A (Han Qudc). Nguyén
nhan cua didu ndy c6 thé 1a do ngudi nudi ong
nhap khiu ong chla tir cac nudc chau Au dan
dén mang theo mam bénh BQCV x4m nhdp vao
cac loai ong ban dia. Theo tac gia Nguyén Duy
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Hoan va nnk. (2008) [2], tr nhitng nam 1960,
cac dan ong Y bét ddu duoc nhap vao Viét Nam
dé nuoi. Tuy nhién, trong nhanh thi nhit, cac
ching BQCV cua Viét Nam ciing tao thanh mot
phan nhanh riéng biét. Piéu d6 ching t6 ring
BQCV & Viét Nam d4 c6 nhitng bién ddi dang
ké so véi cac chung c6 ngudn goc tir chau Au.
Két qua nghién ctru ctia chiing téi ciing cho thy
can c6 thém nhiing nghién cau vé doc luc nhu
kha ning lay nhiém cua cac ching BQCV dang
ton tai & Viét Nam so véi cac chimg BQCV giy
bénh cho ong mat trén thé gisi dé tir d6 c6 bién
phap phong trir hiéu qua.

Lot cdm on: Nghién ciru nay dugc tai trg boi
Quy Phat trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) dé tai ma sé: 106-NN.02-
2014.24.
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EVOLUTION ORIGINS AND DIVERSIFICATION OF BLACK
QUEEN CELL VIRUSES IN VIETNAM

Mai Thuy Linh, Ha Thi Thu, Nguyen Dinh Duy, Dong Van Quyen
Institute of Biotechnology, VAST. 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam.

SUMMARY

Black queen cell virus .(BQCV), a picorna-like honeybee virus, is one of the most common viral
infections in honey bees. However, little is known about this virus infection in Vietnam. In this study, a
partial helicase.enzyme coding region (ORF1) was PCR amplified from three Apis cerana and three Apis
mellifera BQCV strains‘¢ollected from honeybee colonies in different provinces of Vietnam, viz. Hung Yen,
Bac Giang, Tien Giang, Dien Bien, Dong Nai, and Binh Phuoc. The PCR products were cloned into pCR2.1
vector and.sequenced. The sequence analysis showed that the Vietnamese BQCV genomes were highly
conserved and. showed 97-100% identity. This suggests that the BQCV strains circulating in Vietnam are the
same strains; however, they showed low (88-93%) similarity with BQCV strains in other countries. A
phylogenetic tree based on the ORF1 region of 6 Vietnamese BQCVs was constructed, which were also
compared with previously reported BQCV sequences derived from different countries. The result indicated
that the Vietnamese BQCV strains and BQCV strains derived from Poland, Hungary, Austria formed one
cluster, while and all Korean isolates formed a separate cluster, suggesting that BQCV strains in Vietham may
be originated from the European countries.
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