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Venom of Apis mellifera is liberated by the worker bees to attack enemies and protect
their colonies. Amount of venom liberated from imported bees depends on expression
level of such genes as defl, sting... Beekeepers could collect dry venom with electric
apparatus for treatment of some serious diseases. To get high yield of venom, bee races
with high productivity of venom are prerequisite. In this research, relationship between
ability of liberating venom of workers and polymorphism of amino acids within Exon2
fragments of their defl gene were investigated on 12 colonies of 2 honeybee groups
with 4 races (3 hive/race). Group L-LxC included 2 races of an A. m. ligustica (L) and a
hybrid between queens of L and drones of A. m. carnica (LxC), while group C-CxL
were of an A. m. carnica (C) and a hybrid between queens of C and drones of L (CxL).
On average, venom productivity of group L-LxC (22.50 - 23.05 mg/hive) was higher
than that of C-CxL (18.58 - 18.83 mg/hive) with p<0.05. No significant difference in
venom amount between 2 races of each group indicated maternal inheritance of
liberating-venom ability of A. mellifera workers. Bootstrap confidence interval (93%)
with 4 specific point mutations (10, 16, 53 and 54) along 60 amino acids of Exon2 on
defl gene interpreted molecular basis on higher liberating-venom ability of group L-
LxC than group C-CxL. Point mutations between the 2 groups found in this research
could be employed as molecular markers for selection of A. mellifera races with high
venom productivity.
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TU KHOA

Ong ngoai Apis mellifera
Kha ning tiét noc ong
Vung Exon2

Gen defl

Dba hinh trinh ty axit amin

Kha ning tiét noc cua ong Apis mellifera dé tan cong ké thu va bao vé té phu
thuoc vao mirc do biéu hién cua mot sé gen nhu defl, sting... Bé thu dugc nhiéu
noc ong, viéc xac dinh dong ong cho ning suit noc cao dong vai tro tién quyét.
Trong nghién cau ndy, su lién quan giira kha ning tiét noc voi da hinh trinh ty
axit amin ving ma héa 2 trén gen defl dugc thyc hién trén nhém L-LxC gém
dong A. m. ligustica (L) va dong lai gitra chia L véi duc A. m. carnica (LXC) va
nhém C-CxL gdm dong A. m. carnica (C) va dong lai giita chiia C véi dyc L
(CxL). Nang suat noc trung binh cua L-LxC (22,50 - 23,05 mg/dan) cao hon C-
CxL (18,58 - 18,83 mg/dan) véi p<0,05. Luong noc gitta 2 dong caa tirng nhom
khong sai khac dang ké (p>0,05), cho thiy kha ning tiét noc cua dan ong di truyén
theo dong me. Khoang cach tin cay vé chang loai (gia tri bootstrap 93%) véi bbn
diém dot bién dic trung tai céc vi tri 10, 16, 53 va 54 trén ving Exon2 thugc gen
defl ciia 2 nhém ong phén anh co sé phéan tir vé kha nang tiét noc cao hon ciia nhom
ong L-LxC so voi nhém ong C-CxL. Cac diém dot bién nay c6 thé sir dung nhu cac
chi thi phan tir & chon dong ong A. mellifera cho ning suat noc ong cao.
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1. Pat van dé

Ong Apis mellifera cung cép cho con ngudi nhiéu san pham nhu mat ong, phan hoa, sira ong
chua, sap ong, keo ong va noc ong... Noc ong trong tui noc cua ong tho duoc tiét ra qua ngoi dot
dé tan cong ké thu va bao vé t6 cua ching. Ngudi nudi ong & nhiéu nuéc c6 nghé nudi ong A.
mellifera phat trién da khai thac dugc noc ong khé vai khéi lugng 16n bang xung dién, sau d6 pha
tron, ché bién va st dung dé chita mot s6 bénh nan y_cho con nguoi nhu bénh thap khép, bénh
gout, mot s6 bénh ung thu... [1], [2]. Pé thu dugc nhiéu noc ong, viée xac dinh dong ong c6 kha
nang tiét noc ong cao dong vai tro tién quyet

Kha ning tiét noc cua ong tho lién quan dén tinh hién hay dit caa cac dong ong khac nhau [3].
O murc phan tir, kha ning tiét noc cua ong thg A. mellifera lién quan dén biéu hién cia mot s6
nhom gen nhu sting va defencin [4], [5]. So v&i nhdm gen sting, nhom defensin da dugc nghién
clru sau trén nhiéu dong ong A. mellifera nudi ¢ nhiéu ving dia ly khac nhau. Nhom defensin
gom 2 gen (defl va def2), trong d6, defl qui dinh tap tinh vé sinh t6 va kha nang tiét noc tan cong
ké thi ciia ong tho, con def2 qui dinh kha nang mién dich cua cac ca thé trong dan ong [6], [5].
V& céu tric, defl gom 3 viing ma héa (exon1-3) va 2 viing khéng ma hoa (intron1-2) [6]. Pa hinh
trinh ty cac ving ma hoa, nhat la ving Exon2, trén gen defl cua cac dong ong khac nhau lién
quan dén kha nang tiét noc khéng gidng nhau giira ching [5].

Ong ngoai A. m. ligustica (L) dugc nhap va nudi & Viét Nam tir Y vao nhiing nim 1960 va tir
New Zealand nam 2000; sau d6 ong A. m. carnica (C) dugc nhap tir Ao va Puc vao cac nim
2002 va 2006. Hién nay, Viét Nam c0 trén 1 triéu dan ong ngoai dang dugc nudi va khai thac san
pham, phé bién 1a cac dong ong LxC lai gitra chda L voi duc C va dong ong CxL lai gitra chtia C
véi dyc L [7]. Cac dong ong nay méi chi khai thac dwgc mat ong, phan hoa, sira ong chiia, sap
ong va dang dé lang phi mot san pham c6 gia tri y hoc cao va gia tri kinh té I16n, uéc tinh téi hang
triéu d6 la My/nam la noc ong. Gan day, Vién Kiém nghiém va Kiém dinh chét luong VNTEST
dang trién khai dur 4n “Phat trién va khai thac bén viing gidng ong mat A. mellifera cho ning suét
noc ong cao & Viét Nam”. Nghién ciru ndy 1a mot trong nhitng hoat dong cua du an nhim dwa ra co
so phan tir vé kha nang tiét noc cua 4 dong ong L, LxC, C va CxL. Nghién cau dwa vao phan tich,
so sanh su lién gquan gitta lrgng noc thu dugc vaGi da hinh trinh tu axit amin doan Exon2 gen defl
ctia ong tho thu tir 4 dong ong. Pay 1a nghién ctru dau tién vé mdi lién quan gitra doan Exon2 cua
gen defl véi kha nang tiét noc cua ong tho A. mellifera dang nudi va khai thac & Viét Nam. Két qua
ctia nghién ctru 1a co so dé chon ra cac dan ong cho ning sudt noc cao phuc vu san xuat.

2. Vit li¢u va phwong phap
2.1. Vit ligu

Mudi hai dan ong ngoai dugc thu thap theo ly lich cua cac dong thuan va dong lai tir cac trai
ong thudc Du 4n quéc gia vé “Luu giit gidng goc cac ching ong ndi Apis cerana va ong ngoai A.
mellifera” & nudc ta. Cac dan ong sau khi thu thap, dugc xac dinh lai vé dan thuan va dan lai dya
vao chi thi phan tir theo phuong phép cua Lé Quang Trung va dong tac gia [8] va dwoc chia thanh
2 nhém, nhém ong L-LXC, gém 3 dan A. m. ligustica (ky hiéu tir L1-L3) va 3 dan ong lai gitra
chla L véi duc A. m. carnica (LxC1-LxC3). Trong nhom ong C-CxL c¢6 3 dan ong A. m. carnica
(C1-C3) va 3 dan ong lai giira chiia C véi duc L (CxL1-CxL3). Cac dan ong c6 thé dan tuong
duong (7 cau/dan) duoc nudi va khai thac noc ong ¢ Phli Tho va Son La tir thang 6 dén thang 10
nam 2020. Cac dan ong dugc cham so6c nhu nhau va duoc dat trong cung mot trai; khoang cach
giita cac dan >5m theo cac huéng khac nhau dé tranh ong tho vé nham t6 khi tap bay ciing nhu di
thu san pham tro vé. Axit dedxyribonucleic tong sb (ADN téng sb) dugc tach chiét tir 5-10 ong
tho dang tiét noc/dan (ong thg dugc thu thap trong mdi 1an khai thac noc ong, ngam trong con 70°
va gitr trong ta lanh sau & -20°C). Nghién ctru dugc tién hanh tai Vién Hoa sinh Bién, Vién Cong
nghé Sinh hoc thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam va Vién Kiém nghiém va
Kiém dinh chit lugng VNtest.
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2.2. Phwong phdp
2.2.1. Phuong phap thu noc ong

Noc ong duoc thu thap theo phuwong phap cua Mraz [9] dua vao xung dién dé kich thich ong
tho tiét noc. Thiét bi khai thac noc ong dwoc nhap tir Hungari, bao gom thiét bi tao xung (Hinh
1A), khung thu noc va kinh thu noc dugc 1dng trong khung thu noc ong dé ong tho tiét noc vao.
Sau 30 phut bi kich thich bai xung dién, ong tho sé tiét noc vao kinh thu noc dugc dat trén mit
cau ong (Hinh 1B). Noc ong sau mdi lan khai thac tir mdi dan ong duoc lay ra khoi tam kinh
(Hinh 1C), x4c dinh khéi luong bang can dién tir ¢ nhiét do 4-10°C va bao quan & -20°C dé sir
dung vé sau. Cac dan cing duoc khai thac noc ong trong vong 10-15 ngay/lan. Lugng noc ong
cua ting dan ong ciing nhu timg nhém ong sau céc lan khai thac dugc phan tich thong ké bing
chuong trinh ANOVA phan mém SPSS Ver. 20. Sai khéc tin cay vé thong ké cua luong noc ong
thu duoc gitia cac nhom va cac don thi nghiém duoc phan tich bing

Hinh 1. Thu noc ong tir dan ong ngoai A. mellifera bang xung dién. A) Thiét bi tzo xung; B) Khung va kinh
thu noc trén mdt cau ong; C) noc ong duroc ldy ra khéi tam kinh

2.2.2. Tach chiét ADN téng sé va phdn tich da hinh trinh tir axit amin

ADN tdng s duoc tach tir phan dau ong tho st dung Chelex 5% [10] va kit tich ADN cua
hing Fermentas (Pirc). Poan ADN dich trén gen defl cua cac mau cd chidu dai khoang 200bp
dugc nhan ban bing kit PCR cua hing Fermentas (P&c) véi cip mdi AmDEFIF: 5°-
GAGGATGAAT TCGAGCCAC-3’; AmDEFIR: 5-TTTCGACAAA TACAAACTCC-3’ thiét
ké tir 2 dau cua vung Exon2 trén gen defl c6 ma s6 AMU15955, NM 001011616, AY 333923,
FJ546136, AY496432, FJ546136, AJ308527 trén phan mém DNAMAN 4.15. Chu trinh PCR
gom 1 chu ky bién tinh ban du 96°C trong 5 phut, tiép tuc 30 chu ky: 95°C-0,5 phut, 50°C-1
phut, 72°C-1 phut; két thac chu ky cudi ¢ 72°C trong 10 phdt. San pham PCR duoc chay trén gel
Agarose 1%, nhuom bang ethidium bromide (0,5ug/ml), quan sét va chup anh dudi dén UV va so
sanh kich thuéc véi thang ADN chuan 1kb (Thermo Fisher Scientific). San pham PCR sau khi
thdi ra tir agarose-gel sir dung GeneJET PCR Purification kit (Thermo Fisher Scientific, USA),
dugc gan vao vector pTZ57R/T (Fermentas, Dtc), nhan dong trong vi khuan E. coli DH5a. ADN
plasmid dugc tach bang kit Gene JET™ Plasmid Miniprep Kit va giai trinh tu nucleotide 2 chiéu
sir dung cap moi M13 tai Macrogen (Korea). Cac doan ADN sau khi giai trinh tu dugc so séanh
vGi cac doan ADN ving Exon2 cua gen defl trén Ngan hang gen dua vao cong cu BLAST
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(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Cac trinh ty ADN ciia cac mau sau khi chuyén sang
trinh tu axit amin st dung phan mém DNAMAN 4.15 va cac dot bién diém duoc xac dinh dua
vao phan mém MEGA X [11]. Theo d6, trinh tu axit amin duoc dua vao v6i nhom mé 1énh “Xéc
dinh cac dot bién diém trén trinh tu protein” va “Tinh toan”, cac axit amin theo ting vi tri gitra
céc trinh tw s& duoc ty dong xép theo cot doc. Cac axit amin/vi tri, néu giong nhau s& dugc
chuyen thanh dau «.”, va néu khac nhau s€ duoc gitr nguyén theo ky hiéu cua axit amin. Dot bién
diém dic trung 1a su khac biét vé axit amin tai vi tri cu thé trén trinh ty khi so sanh véi cac trinh
ty protein cia dong/giong khac va phai c6 mat ¢ tat ca céc trinh ty cua ting dong/gidng trong
nghién ctu (Hinh 5). Khoang cach chung loai tin cay véi gié tri bootstrap > 70% gitta cac nhom
va dong ong cho ning suat noc ong khac nhau dugc xac dinh dua vao da hinh trinh ty axit amin
gitra cac doan dich Exon2 cua gen defl cua ching theo phuong phap Neighbour Joining vai 5000
1an nhic lai trén phan mém MEGA X [11].

3. Két qua va thao luan
3.1. So sdanh lwong noc ong thu dwoc gida hai nhom ong thi nghiém

Luong noc trung binh khai thac/dan thuéc nhém ong L-LxC (22,50 - 23,05 mg/dan) cao hon
ctia nhém ong C-CxL (18,58 - 18,83 mg/dan) véi sai khac tin cay vé thong ké (p<0,05) (Bang 1).
Luong noc trung binh gitra 2 dong ong L va LxC (22,50 mg/dan so véi 23,05 mg/dan) thugc
nhom L-LxC va gitra 2 dong ong C va CxL (18,58 mg/dan so vai 18,83 mg/dan) thugc nhom C-
CxL du ¢6 khac nhau nhung khong sai khac tin cay vé thong ké (p>0,05). Vé mat tap tinh, trong
cac dong ong A. mellifera, dong cang hién thi kha ning tiét noc cang thap [3]. Trong nghién ciru
nay, hai dong trong nhém ong C-CxL cho lugng noc thap hon nhém ong L-LXC vi mirc do hung
dir cua giéng ong L-LxC cao hon ong C-CxL [11]. Nghién ctru ctia Funari va cong su (2001) da
cho thiy trong dan ong, kha ning tiét noc cua ong tho di truyén theo ong chia va ong chau Phi la
dong dir nhat, dong thoi c6 kha ning tiét noc cao nhat trong sé cac dong ong A. mellifera [3].
Theo cac tac gia nay, ong thg cac dan lai gitra ong chia A. m. ligustica hoac ong chia A. m.
carnica v6i ong duc Chau Phi, thi lvong noc thu dwoc cia 2 dong lai nay déu thip hon véi mirc
tin cay vé thong ké so véi ong tho cua dan me Chau Phi. Nhu vay, noi bo giira cac dong ong C va
CxL trong nhdm ong C-CxL hodc noi b giita cac dan L va LxC trong nhom ong L-LxC cua
nghién ctru nay khong co su sai khac thdng ké tin cay vé luong noc thu duoc, vi cac dan trong
md&i nhom déu 6 cling ngudn gdc ong chda C hoic L.

Bang 1. Lwong noc ong cua 4 dong ong nghién cuzu
Don vi: mg/dan

Luong noc ong khai thic Nhém ong chda C-CxL Nhém ong chda L-LxC
T C1-C3 CxL1-CxL3 L1-L3 LxC1-LxC3
Khoi lugng cao nhat 19,67 19,67 24,33 23,67
Khéi lugng thip nhat 17,33 17,67 21,33 21,00
X+SD 18,56 + 0,912 18,83 + 0,65 23,05+ 1,25P 22,50 +1,02°

Ghi cha: Céc chir céi khac nhau trén hang gid tri trung binh la sai khdc ¢é y nghia vé mat thong ké (P<0,05).

3.2. Mgi lién quan gida da hinh trinh ti axit amin ving Exon2 trén gen defl véi khd néng tiét
negc cua ong the
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_ Hinh2. [(é't qud nhan ban dogn Exon2 ciia gen defl
CI dén LxC3; mau nghién cuzu; L: thang ADN 1 kb; N: doi ching &m

Két qua nhan ban doan Exon2 cua gen defl dugc thé hién trén hinh 2. Sau khi giai trinh ty,
doan Exon2 c6 chiéu dai 182bp (Hinh 2) duoc so séanh bang cong cu Blast voi cac doan defl da
cong b trén ngan hang gen c6 mitc tuong dong 97,25 - 100,00% va dugc chuyén sang trinh tu
cua proteln (Hinh 3) dé phan tich da hinh trinh tw cac a xit amin.

EDEFEPLEHPENEERTDRHRRVTCDLLSEFKGQVNDSACAANCEFSLGKAGGHCKNGVCICR 60
C2 EDEFEPLERPENEERTDRHRRVTGDLLSFKGQVNDSACAATCLSLGKAGGHCKNGVCICR 60
C3 EDEFEPLEHPENEERTDRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCKNGVCICR 60
CxL1 EDEFEPLEHPENEERTDRHRRVTCDLLSEFKGQVNDSACAANCLSLGKAGGHCKNGVCICR 60
CxL2 EDEFEPLEHPENEERTDRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCKNGVCICR 60
CxL3 EDEFEPPEHPENEERTDRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCKNGVCICR 60
Ll EDEFEPLEHFENEERADRHRRVTCDLLSEFKGQVNDSACAANCHSLGKAGGHCEKGVCICR 60
L2 EDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCEKGVCICR 60
L3 EDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCEKGVCICR 60
LxC1l EDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCEKGVCICR 60
LxC2 EDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCEKGVCICR 60
LxC3 EDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSACAANCLSLGKAGGHCEKGVCICR 60

Hinh 3. Trinh ti axit amin doan Exon2 cia gen defl cia 12 mau ong

Két qua phan tich khoang cach chiing loai dwa vao da hinh trinh ty axit amin ciia 2 nhém ong
ph hop veéi sai khéc thdng ké tin cay vé luong noc khai thac duogc giita ching (Hinh 4, Bang 1).
Céc dan ong trong nhom ong L-LxC (gdm céc dan L1-3 va LxC1-3) va nhém ong C-CxL (gom
cac dan C1-3 va CxL1-3) tach biét thanh 2 nhanh trén biéu d6 hinh cay véi khoang cach di truyén
tin cay (gia tri Bootstrap 93%). Trong khi d6, khoang cach vé chang loai giita cac cap dong trong
cung mot nhdm (L1-3 va LxC1-3 cta nhém L-LxC hoac C1-3 va CxL1-3 cia nhdm C-CxL) la
thap, lan luot 12 0-66% va 13-70%. Diéu d6 phan anh muc tuong duong vé kha nang tiét noc cua
cac dong ong trong tirng nhom.

2
{ Nhom
| C-CxL

L1
xC2 |
93| [LxC1 INhom
66 tg iL-LxC
xc3 !

—

0.01

Hinh 4. Két qua phan tich khoang cach chuing logi giira 2 nhom ong dua vdo da hinh trinh tir axit amin
doan Exon2 trén gen defl cua ong tho thu tir 12 dan ong. Cdc s6 ¢ goc nhanh cay: gia tri Bootstrap (%)
thé hién khodng céch vé ching logi giza cac nhanh
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Két qua so sanh trinh tu axit amin cac doan Exon2 trén gen defl cua nhom ong C-CxL va
nhém ong L-LXC cho théy giira ching c6 4 diém dot bién dic trung tai vi tri 10, 16, 53 va 54.
Céc vi tri nay cia nhém ong C-CxL la proline (P), threonine (T), lysine (K) va asparagine (N);
con nhom L-LxC lai la phenylalanine (F), alanine (A), glutamate (E) va lysine (K) (Hinh 5).

H#MEGA X.
ITitle specific mutation points of amino acid;
|Format
DataType=Protein
NSeqs=12 NSites=60
Identical=. Missing=? Indel=-;
IDomain=Data;

[ 1 1111111112 2222222223 3333333334 4444444445 5555555556 ]
L 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 ]
#C1 EDEFEPLEHP ENEERTDRHR RVTCDLLSFK GQVNDSACAA NCFSLGKAGG HCKNGVCICR
3820 coocooooo fds cococoocccooo scoBooooco ocooccoocooo Tolooocooo occocooocoocc
388  cooococooooco COOOOCCOOCO DCCOO0O0ODOCO CODODOO0O0O0O0S ©O lococcooo occoococoooc
(5224lAl, cooccccccoo ocoocosccooco oSScoo0000co coococoooooa SO Loccccooo occcoococoooec
GEHLZ) coocccccoo 0ooooocO000 0CCO0N0N00GO OOOGCOCGOOGA GO Lococooe oaccooooooc
#HCxL3 ...... (Pooo coccoccooo 0CCO00000GCO DDOGCCO00O00D OO Looocooo occoococoooc
HLL ... eee.. F ..... Al tansraeras sssarasesss 2 H....... LEK. ...
HL2Z e eeae F «.... A..ie cirssssrrs ssssasesss s Leeeoonn LEK. ...
#L3 .. i e F o..... Av ittt tis e s sas sasaae s as Leveononn CEKL L.
#HLxC1 ......... [F cococoo {dccococ occcoooooco coococococoooo co lLlossccooo SN ey
#HLxC2 .. ....... [F cocooo /Acococo occcoooooco coocococococooa ©o Lococooos B8 ccace
#LxC3 . ........ ER Acooo occcoooooco cooccoooon oo Lococooo B8 ccacs
* * **

Hinh 5. Két qua phdn tich dét bién diém ddc trung trén doan Exon2 cua gen defl cua 4 dong ong

Két qua cho thay sy lién quan giita cac diém dot bién dic trung doan exon 2 trong gen defl
v6i kha nang tiet noc gira 2 nhom ong nghién ctu (Hinh 6). Ket qua nay hoan toan phu hop véi
Mot s cong trinh da cong bo trén the gioi [5], [6]. Theo nghién cau nay, gen defl c6 chirc nang
qui dinh kha nang tiét noc cua ong thg A. mellifera‘ dé chong lai ké thu va bao vé dan ong. Viéc
ong tho cua cac dong ong khac nhau c6 mic do hien dit khac nhau [12] va c6 kha néng ti€t noc
khong giong nhau [3] 6 the 1a ket qua cua cac dot bien diem trén gen defl. Dot bien diém la co
so phan tir phan anh mirc d6 bieu hi¢n cua gen defl khong giong nhau giira nhém ong C-CxL va
ong L-LxC ciing nhu nang suat noc ong khac nhau gitra ching.

1124455

790641334 1 5

LHPTCNFEN CI 1

.R..GTL.. cz} ¢ ﬁl : Nh6m

...... L.. C3 _ :

...... L.. CxL1 : C-CxL

...... L.. c):Lz}CxL 18.83mg |

D..... L.. CxL3 '
..FA..HEE L1 i :
..FA..LEK LZ} L 2305mg|
..FA..ILEK L3
..FA..LEE Lxcl}

i Nhom
L LxC

..FA. .IEK LxC2Z

..FA..LEEK L=xC3
wk wd

A) 'B)

225mg |

Hinh 6. Mdi lién quan giita cdc dét bién trinh tir axit amin (A) véi lwong noc ong trung binh cua timg
nhom ong nghién cuzu (B)

Tur két qua cua nghién ctru nay, nguoi nudi ong ngoai A. mellifera dé khai thac noc c6 thé
chon céc giéng ong c6 ngu0n goc ong chta A. mellifera ligustica (L-LxC) dé tao giéng ong cho
nang suat noc ong cao. Déng thoi, cac nha chon giéng ong thuwong mai ¢6 thé dua vao cac chi thi
v6i 4 dot bién diém 1a axit amin (F, A, E, K) trén doan exon 2 cua gen defl dé xac dinh céc glong
ong A. mellifera cho ning suit noc ong cao trudc khi dwa ra thi truong.

4. Két luan

“Trong nghién ctru nay, dua vao phan tich trinh ty axit amin trén Exon 2 cua gen defl cho thay
méi lién quan gitra nang suat tiét noc va da hinh vé axit amin tai vi tri 10, 16, 53 va 54 cua doan
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gen nay. Nhém ong L-LxC gom cac dan ong A. m. ligustica (L) va ong lai gira ong chda L Vi
ong duc A. m. carnica (LxC) cho ning suit noc cao c6 cac axit amin la P, T, K va N. Trong khi
d6, nhém ong C-CxL gom céac dan ong A. m. carnica (C) va ong lai giira ong chiia C véi ong duc
L (CxL) cho ning suat noc thap hon lai ¢6 cac axit amin la F, A, E va K. Két qua ciia nghién ciu
nay c6 thé ung dung dé chon loc cac dong ong mat cho ning suit noc ong cao sir dung chi thi
phan tu.
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