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BUGC PAU TIM HIEU NGUON GOC VA PHA HE CUA VIRUT GAY BENH
“NHONG BOC” (SACBROOD) O ONG MAT TAI VIET NAM

Sacbrood virut (SBV) 14 loai virtt gay bénh
“4u trung ong dang tdi” hay con goi 1a bénh
“nhdong boc” (sacbrood) dugc phat hién lan dau
tién vao nam 1913 va dugc mo ta chi tiét vao
nam 1917 [10]. Khi bi bénh, 4u trung nging
phat trién, khong 16t xdc, mo bi bién héa, hinh
dang bi thay déi tao thanh dang tdi, trudc c6
mau vang, sau chuyén thanh nau va réi kho den
[1, 2, 4, 5]. SBV thudc ho Picornaviridae, cé
dang hinh cdu, duong kinh 28 nm; chita hé gien
Ia ARN moét soi c6 do dai la 8832 nucleotit [7].
Heé gien cta SBV chi c6 duy nhit mot gien ma
héa cho 1 protein chung gém 2858 axit amin,
hgp nhét clia 4 protein bao gom: protein ciu
tric, enzym helicaza, enzym proteaza va enzym
ARN-polymeraza (GenBank: AF092924) [7].

Chan dodn SBV chi dua vao gidm dinh hinh
thdi bing kinh hién vi dién tir vd cdc phuong
phép truyén thong nhu phan ting thdm mién dich
(western blot), phan ung mién dich phéng xa
(radio-immunoassay) va phan ng hap phu mién
dich enzym (ELISA). Cic phuong phidp nay
khong nhay, thi€u chinh xac, khong dac hiéu va
khong xac dinh dugc ching, tip cua SBV. Hién
nay chua c6 dong t€ bao thich hgp dé nuoi cay
SBV, nén cho dén gan day, viéc chdn dodn phan
lap SBV van khong thuc hién dugc trong phong
thi nghiém [8].

Tai Viét Nam, bénh do SBV xay ra nang né
trén ca nudc, gy thiét hai to 16n vé kinh t&€. Do
hé gien clia SBV chita ARN, nén trudc hét phai
ding enzym sao chép nguoc dé chuyén déi
thanh ADN, sau d6 méi dung phan ting PCR dé
nhan ving can nghién cttu, do vay phan tng nay
duoc goi la PCR nguoc (RT-PCR = reverse
transcription PCR). Tt bénh phdm phan lap tai
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Viét Nam, bang phan ting RT- PCR va so sianh
d6i chiéu véi cac chiing SBV clia chau A, SBV
cua Viét Nam da duoc giam dinh bang phuong
phap sinh hoc phan ti, dugc dang ky trong Ngan
hang Gien véi s6 hiéu: AY216794.

Tuy nhién, SBV ¢6 mo6i quan hé ho hang va
nguon gbéc nhu thé nao véi cic chung SBV gay
bénh sacbrood trén thé gidi van 1a van dé can
xem xét. Trong bai bdo nay, ching toi gidi thiéu
két qua budc dau tim hiéu nguén goc va pha hé
ctia chung SBV cuia Viét Nam va chinh thic xac
dinh ching SBV gay bénh “au trung ong dang
tai” trén loai ong mat ndi (Apis cearana) cé ho
hang rat gan véi chung SBV cta Trung Qudc,
gan gili v6i mot s6 chung khac cia chau A, khic
xa v6i nhiéu chiing ctia chau Au.

I. PHUONG PHAP NGHIEN CcUU

1. Muc dich

Thu nhan va giai trinh trinh tu nucleotit va
axit amin mot vung gien ctia ching SBV cua
Viét Nam (tuong tng véi vi tri 5707-6604 [7];
Ngan hang Gien: AF092924). St dung chuong
trinh phan tich pha hé va tién héa (MEGA2.1),
so sanh ddi chi€u cdc thanh phan nucleotit va
axit amin ctia chung SBV cua Viét Nam véi cac
chiing clia chau A va thé giéi thu nhan tir Ngan
hang Gien, xdc lap pha hé va tim hiéu ngudén
goc, quan hé ho hang cua ching.

2. Viriat cuong doc SBV cua Viét Nam va
tach chiét hé gien ARN
Bénh phdm nghi ¢6 chida SBV 1a au trung
“dang tii” dugc thu nhan tir mot dan ong mat bi
bénh sacbrood dién hinh do Trung tam nghién
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ciu ong trung uong cung cap. Qua kiém tra lam
sang, triéu ching, xem xét bénh tich, dan ong
duogc x4c dinh bi bénh sacbrood. Bénh pham c6
bénh tich dac trung duoc cat giit & —20°C, cho
dén khi st dung.

Hé gien ARN hay con goi 1a ARN téng s0,
dugc tach chiét bang phuong phdp sir dung héa
chat trizol (hang GIBCO/BRL) [6]. ARN téng
s0 cua SBV cua Viét Nam duoc tich chiét truc
ti€p tir bénh phdm clia au tring ong mat bi bénh.
Sau khi tach chiét, ARN téng s6 dugc kiém tra
trén thach agaroza 0,8%, tinh todn ham lugng
ARN cho phan ting RT-PCR, bao quan 6 —20°C
cho dén khi str dung.

3. Chon méi va thuc hién phan tng RT-PCR

Ching t6i dung moéi xuo6i la SBIIF:
5’ATATACGGTGCGAGAACTGC3® (vi tri:
5707-5726), moi ngugc 1a SB12R: 5°CTCGGT-
AATAACGCCACTGT3’ (vi tri: 6585-6604)
theo thiét k€ cua Grabensteiner va cs. (2001) st
dung cho phan ting RT-PCR dé thu nhan doan
gien dai khoang 0,89 kbp. Phan tng RT-PCR
duogc st dung 1a phan tng mot budc (one-step
RT-PCR) cua hang Qiagen (QIAGEN Inc.) bao
gdém 2 giai doan: giai doan chuyén ddi (RT)
bién ARN thanh ADN trong thoi gian 30 phit &

50°C, va giai doan nhan doan gien (PCR) thuc
hién 1 chu ky trong 15 phit & 95°C; 35 chu ky
(94°C: 20 giay; 50°C: 20 giay; 72°C: 1 phuit) va
1 chu ky cu6i cung & 72°C trong 10 phit. San
phim RT-PCR cta SBV clia Viét Nam duogc
tich dong bang vecto pCR2.1 (Invitrogen Inc.).
Plasmit tdi t6 hop duoc chon loc theo quy trinh
[9]. ADN cta plasmit tai t6 hgp duoc tdch chiét
bing bo héa chat (kit) cuia Qiagen (QiaPrep Spin
Mini Kit). Do dai ctia doan gien c6 trong
plasmit tdi t6 hop duoc kiém tra trén thach
0,8%, sau khi xtr Iy bang enzym gidi han EcoRI.

4. Chon cac chuéi twong ting dé so sanh doi

chiéu

Ching t6i dung phuong phap truy cdp Ngan
hang Gien (http://www.ncbi.nlm.nih.gov), dé
tim ki€m tat ca cac chudi nucleotit hién cé cta
tat ca cac chung SBV da dugc dang ky cho dén
hién nay. Chudi nucleotit cia SBV clia Viét
Nam duogc dang ky trong Ngan hang gien Ia
AY216794 va cua thé gi6i l1a cac s6 AF092924
va tr AF284648 dén AF284660, bao g(‘i{n cac
chiing c6 nguén géc tir Anh, Ao, Ditc, An Do,
Népan, Trung Qudéc (bang 1). Céic chubi
nucleotit va axit amin cua cac ching SBV cua
Viét Nam va thé gidi dugc chon dé so sanh do6i
chi€u va phan tich pha hé.

Bdng 1

Tén va so dang ky trong Ngan hang Gien cua cac chuoi nucleotit cia cic ching SBV cua

Viét Nam va thé giéi dung dé so sanh trong nghién citu phan tich pha hé

rl;f:; ;l::::)g S0 111;gglgiz;0zngggan Nguon goc Tai liéu cong bo
1 2 3 4

SB(VN) AY216794 Viét Nam Lé Thanh Hoa va cs. 2003 (GB)

SB(CN) AF469603 Trung Quoc | Zhang va cs (Ngan hang Gien)
SB(UK1) AF284648 Anh Grabensteiner va cs. 2001
SB(AU) AF284649 Ao Grabensteiner va cs. 2001
SB(GER1) AF284651 brc Grabensteiner va cs. 2001
SB(GER2) AF284650 brc Grabensteiner va cs. 2001
SB(GER3) AF284652 brc Grabensteiner va cs. 2001
SB(GER4) AF284653 brc Grabensteiner va cs. 2001
SB(GERY) AF284654 brc Grabensteiner va cs. 2001
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1 2 3 4

SB(GER6) AF284655 brc Grabensteiner va cs. 2001
SB(GER7) AF284656 brc Grabensteiner va cs. 2001
SB(GERS) AF284657 brc Grabensteiner va cs. 2001
SB(NP1) AF284658 Népan Grabensteiner va cs. 2001
SB(NP3) AF284659 Népan Grabensteiner va cs. 2001
SB(IN) AF284660 An bo Grabensteiner va cs. 2001

SB(UK2) AF092924 Anh Ghosh va cs. 1999

5. Cac chuong trinh st dung dé phan tich
quan hé pha hé va tién hoa

Trinh ty nucleotit ctia cac chiing SBV clia
Viét Nam duoc giai trinh trén may tu dong ABI-
377 ctua hang Perkin-Elmer (M¥), sau d6 dugc
xur 1y bang chuong trinh SeqEd1.03 va chuong
trinh AssemblyLIGN 1.9 trong h¢ chuong trinh
MacVector 6.5.3 (Oxford Molecular Inc.).

So sanh d6i chi€u va xut 1y s6 liéu cua tat ca
cac chubdi bing chuong trinh  GENDOC2.5
(Nicholas va Nicholas, 1999). Thanh phan axit
amin duoc thu nhan bang céch sit dung bo ma
clia vi sinh vat bac thap (vi khudn) trong Ngan
hang Gien (bang ma di truyén s 11) thong qua
chuong trinh GENDOC 2.5.

Tat ca cac chudi cta 16 chung SBV trong d6
c6 1 ching cta Viét Nam dugc sap x€p theo xir
ly cua chuong trinh GENDOC2.5 va dua vao
phan tich pha hé bang chuong trinh MEGA2.1
vé thanh phan nucleotit va axit amin, st dung hé
s0 tién héa thap ME (minimum evolution index)
(Kumar va cs., 2001).

6. Pia diém nghién ctru

Cong viéc gilt giong SBV clia Viét Nam,
tach chiét hé gien ARN, thuc hién phan ting RT-
PCR, tiach dong san pham, chon loc plasmit tai
t6 hop va mot phan phan tich sé liéu duoc thuc
hién tai phong thi nghiém virdit hoc, thudc
Phong mién dich hoc, Vién Cong nghé sinh hoc.
Giai trinh trinh tu nucleotit va mot phan phan
tich xtt 1y s6 liéu duoc ti€n hanh tai Vién nghién
ctiu Y hoc Queensland, Oxtrﬁylia.

II. KET QUA VA BAN LUAN

1. So sanh doi chiéu thanh phan doan gien
cua SBV cua Viét Nam va thé gioi

Bang 2 trinh bay két qua so sanh doi chi€u
phéan doan gien c¢6 do dai 818 nucleotit va 272
axit amin cla tit ca cac chung SBV cua Viét
Nam va th€ giGi. Cac chung SBV ctia thé gigi c6
nguén goc chau A va chau Au, thich ing gay
bénh trén ca hai loai ong Apis cerana (chu yéu
duoc nuoi & chau A) va Apis mellifera (chi yéu
duoc nuoi & chau Au). Mitc do tuong déng giita
céc chung khéac nhau cua thé€ gidi vé nucleotit 1a
88-100%, vé axit amin 1a 92-100%. Céc ching
c6 cung nguon gbc phan 1ap (cung ving dia 1y)
c6 miic do twong dong cao, cu thé giita céc
chiing clia chau A bao gém Viét Nam, Trung
Quac, An Do, Népan 1 1a 93-96% (nucleotit) va
95-97% (axit amin); gilta cac ching cua chau
Au, bao gébm Ao, Dic, Anh Ia 92-99%
(nucleotit) va 96-99% (axit amin). Riéng chuing
SB(NP3) (Népan 3) c¢6 mic do tuong dong véi
céc chiing ctia chau A thap hon (92-93%) so véi
céc chiing ciia chau Au (96-97%) do chiing nay
phan lap tr ong bénh thudc loai A. mellifera,
chit khong phai tir loai ong nodi A. cerana nhu
chung SB(NP1). SBV c¢6 quan hé ho hang lién
quan dén loai ong bi nhiém & cdc chau Au, A,
Phi [8]. Véi cac chung phan 1ap trong mot nude,
miic do twong dong vé nucleotit dat 97-100%,
vé axit amin dat 98-100%; dac biét cé nhiéu
ching c¢6 mic do tuong dong dat t6i da (100%)
(bang 2).

2. Phan tich quan hé nguon goc va pha hé
cua chung SBV cua Viét Nam

Béng chuong trinh MEGA2.1, véi thong s6

tién hoa thap (minimum evolution; ME), chiing
SBV ctia Viét Nam va cac ching cua th€ giéi
liét ké & bang 1 duoc so sanh vé thanh phan
nucleotit va axit amin va xem xét quan hé nguén
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Bdng 2

Miic do tuong dong (%) vé nucleotit (trén duong chéo) va axit amin (dué6i duong chéo)
khi so sinh mot phan doan gien cua cac chung SBV cua Viét Nam

1 2 3 4 5 6 7 8 9 |10 |11 | 12 | 13 | 14 | 15 | 16
1 96 | 94 | 93 | 89 | 89 | 8 [ 8 | 89 |8 | 89 | 8 | 88 | 88 | 89 | 89
2 |97 94 193 | 88 | 89 | 89 | 89 |89 | 89 |8 | 89 | 88 | 88 | 89 | &9
3 195195 94 189 19 | 90 | 90 | 90 | 90 | 90 | 90 | 89 | 89 | 90 | 90
4 |95 |96 | 95 88 | 89 | 89 | 89 | 89 |8 | 89 |8 |8 | 8 | 89 | 89
S 193193194 |93 94 194 194 194 94 | 94194 193|193 ]92]92
6 | 92192939496 98 1 99 | 100|100 | 98 | 100 | 97 | 97 | 92 | 93
7 19319319494 |96 | 98 98 | 98 | 98 | 99 | 98 | 97 | 97 | 93 | 93
8 [92 192 93|94 |96 |100]| 98 99 199 199 | 99 | 97 | 97 | 93 | 93
9 192192 93|94 | 96 |100| 98 | 100 100 | 98 | 100 | 97 | 97 | 92 | 93
10 | 92 | 92 | 93 | 94 | 96 | 100 | 98 | 100 | 100 98 [100| 97 | 97 | 92 | 93
11 {92 192 193 1941999199 |99 |99 | 99 98 | 97 | 97 | 93 | 93
12 192 192 1 93 | 94 | 96 | 100 98 | 100 | 100 | 100 | 99 97 1 97 1 92 | 93
13 1 93 |93 194 [ 95 [ 97 |98 | 98 | 98 | 98 | 98 | 98 | 98 97 192 | 93
14 | 92 | 92 | 93 | 94 | 96 | 98 | 98 | 98 | 98 | 98 | 98 | 98 | 98 92 | 93
15 | 94 | 95 196 | 95 [ 97 [ 96 | 97 | 96 | 96 | 96 | 96 | 96 | 97 | 96 99
16 | 94 | 94 | 95 |95 |97 |97 | 97 | 97 |97 | 97 | 97 | 97 | 97 | 97 | 99

Ghi chi: 1: SB(VN); 2: SB(CN); 3: SB(IN); 4: SB(NP1); 5: SB(NP3); 6: SB(GER1); 7: SB(GER2); 8:
SB(GER3); 9: SB(GER4); 10: SB(GERS); 11: SB(GERG6); 12: SB(GER7); 13: SB(GERS); 14:
SB(AU); 15: SB(UK); 16: SB(UK2). Ky hiéu va nguén gdc cua cdc chiing trinh bay & bang 1. Miic
do tuong dong cao vé€ nucleotit va axit amin gitta cdc ching phan lap trong mot nude (Pic) (céc
ching GER1-8) dugc déng khung va boi dam dé nhan xét (cot 6-13, ngang va doc).

SB(GERS5)

SB(GER7)

SB(GER4)

SB(GER1)

SB(GER3)

SB(GER?2)

SB(GERG6)

SB(GERS)

SB(AU)

SB(NP3)

— SB(UK)
L SB(UK2)

Nucleotit

SB(VN)
SB(CN)

SB(IN)

o SB(NP1)

Hinh 1. M&i quan hé ho hang va nguén goc ctia cic chung SBV cua Viét Nam (SB (VN))
va cdc chung cua thé€ gidi liét ké ¢ bang 1, qua phan tich thanh phan nucleotit
béang chuong trinh MEGA?2.1
Ghi chii: Chiing ctia Viét Nam (SB(VN)) duoc boi dam; Nhém A: nhém cdc ching ciia chau Au;
Nhém B: nhém céc ching ctia chau A. He s6 tién héa duoc tinh 12 0,01.

40



Axit amin

SB(GER4)
SB(GER5)
SB(GER3)
SB(GER1)
SB(GER7)

SB(GER2)

L SB(GER6)

SB(AU)

L SB(GERS)

A —
{ SB(UK)
SB(UK2)

SB(NP3)

i

SB(IN)

SB(NP1)

SB(VN)

0,01

SB(CN)

Hinh 2. M&i quan hé ho hang va nguén gdc ctia cidc chung SBV cua Viét Nam (SB (VN))
va céc chung cua thé€ gidi liét ké ¢ bang 1, qua phan tich thanh phan axit amin
béang chuong trinh MEGA?2.1
Ghi chii: Chiing clia Viet Nam (SB(VN)) duoc boi dam; Nhém A: nhém cic ching clia chau Au;
Nhém B: nhém céc chiing ctia chau A. He s6 tién héa duoc tinh 12 0,01.

goc. So d6 moi quan hé giita cdc chiing duoc thé
hién & hai hinh 1 va 2. Cic chling phan tich pha hé¢
dua vao ca 2 thanh phan déu cho két qua nhu nhau,
d6 la cac chling dugc phan bo trong 2 nhém, trong
d6 nhém A bao gom cac chiing ¢6 nguon goc chau
Au (trir ching SB(NP3)); nhém B bao gém cic
chiing c6 nguén goc chau A, ké ca ching SB(VN)
phan lap tai Viét Nam (hinh 1 va 2).

Chung SBV phan lap tai Viét Nam c6 thanh
phan nucleotit va axit amin tuong dong vdéi
ching c¢6 nguén goc Trung Quéc (bang 2) va
phan tich pha hé cling cho thdy chiing c6 quan
hé ho hang gin nhau. Tuy cling nam trong nhém
B (c6 nguén goc chau A) nhung céc ching ciia
An Do (SB(IN)) va Nepan 1 (SB(NP1)) c¢6 xu
huéng xa hon véi cac chliing ciia Viét Nam va
cia Trung Quoc. Tat ca cac chung SBV cua
chau A nay déu duoc phan lap tir loai ong Apis
cerana. Trong nhém A cua cac ching cé nguén
gdc chau Au, 8 ching phan lap tai Pic ding
gan nhau va cic chung ctia Anh (UK va UK2)

cling hgp thanh nhém phu.

Tuy nhién, c6 mot chiing ctia chau A phan lap
tai Népan (chung SB(NP3)) lai nhém hop cung
v6i cdc ching ctia chau Au. Theo Grabensteiner
va cs. (2001), chung nay dugc phan 1ap trén dan
ong nhap tir chau Au vao (thuoc lodi ong A.
mellifera). RO rang, tuy phan lap tai cung vi tri dia
1y (Népan), nhung chung SB(NP3) gay bénh trén
loai ong ngoai A. mellifera c6 quan hé pha hé véi
SBV gay bénh trén ong clia chau Au va hoan toan
khéac vé quan hé ho hang vé6i chung SB(NP1) 1a
mot chung SBV gay bénh trén loai ong noi A.
cerana & Népan.

Hién nay, ¢ Viét Nam c6 nhi€u giong ong
dang duoc nuoi, truGc hét phai ké dén giong ong
noi A. cerana rat phé bién va giéng ong ngoai
c6 nguodn goc tir Italia 1a A. mellifera ligustica
duogc nhap vao Viét Nam tir 30 nam nay. Liéu &
Viét Nam c6 ton tai mot chiing SBV ngoai nhu
chiung SB(NP3) & Népan hay khong 1a mot van
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dé can nghién cttu. Chiing to6i dang thu thap va quan thé SBV gay bénh "nhong boc" tai

phan tich cdac chiing SBV phan 1ap trén dan ong Viét Nam.
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PRELIMINARY STUDIES ON THE ORIGIN AND THE PHYLOGENETIC RELATEDNESS OF THE
SACBROOD VIRUS ISOLATED IN VIETNAM

LE THANH HOA, PHAM VIET LIEN
SUMMARY

The 818 nucleotides sequence of a sacbrood virus (SBV) strain isolated from Vietnam was obtained by
RT-PCR (reverse transcription polymerase chain reaction), cloned into a TA-vector (Invitrogen Inc.) and
sequenced. This sequence was phylogenetically analyzed with the representative corresponding SBV
sequences of asian and european origins. Using MEGAZ2.1 program (Molecular Evolution Genetics Analysis
version 2.1), the phylogenetic relatedness and molecular evolutionary analyses of the SBV strains were
established. Both nucleotide and amino acid phylogenetic analysis indicated that all the SBV strains of the
asian origin fall into one group being completely separated from the another group of those of the european
origin. The vietnamese SBV strain closely clustered with those of the mainland China and India and a SBV
strain of Nepal (SB (NP1)). These SBV strains were isolated from the infected Apis cerana honeybee. All the
european SBV strains performed a distinct group completely different from the asian SBV strains, except one
SBV strain isolated from Nepal (SB (NP3)). These are due to the SBV strains isolated from the infected Apis
mellifera honeybee. Phylogenetic analysis revealed that the viethamese SBV strain was of geographically
asian origin, having close biogeographic relatedness with those of mainland China and the neighbouring
countries.

Ngay nhdn bai: 23-1-2004
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