Chuyén san Phat trién Khoa hoc va Cong nghé s6 7(1), 2021

THIET LAP QUY TRINH REAL-TIME PCR PHAT HIEN GEN
TROPOMYOSIN
GAY DI UNG CO NGUON GOC HAI SAN
Phan Ping Hoang Nam*, Nguyén Thanh Tung, Quang Trong Minh,
V6 Thanh Nhan, Lé Thi Tuyét Trinh, Lao Pirc Thuin
Truong Pai hoc Mo Thanh phé Ho Chi Minh
*Tac gia lién lac: kingleys1459@gmail.com

TOM TAT

Hai san la nguon thwc pham cung cdp protein quan trong trong khdu phdn an trén thé
gidi. Bén canh nhiéu loi ich do hdi san mang lai nhu ngan ngira tim mach, b6 sung lwong
vi lwong, da leong cao, v.v...thi chinh hai sdan lai la nguon gdy di trng danh hudng dén sirc
khée, tham chi de doa dén tinh mang cua con nguoi voi cdc triéu chirng lién quan dén hé
mién dich: phdt ban do, viém da, hen suyén, v.v.. . Gen Tropomyosin —ma hoa cho protein
Tropomyosin, phdn tw gdy di ung chinh co nguon goc hdi san. Do d6, nghién civu nay
hwéng t6i thiét Igp mot quy trinh phat hién, cu thé la quy trinh Real-time PCR, dé phat
hién gen Tropomyosin - thanh phan gdy di tng c¢é nguon goc hdi san c6 thé g dung tai
Viét Nam. Két qua, xdy dwng thanh cong chirng dwong cho quy trinh Real-time phdt hién
gen Tropomyosin: vecto tdi té hop pUC19-Tropo; thiét ké thanh céng quy trinh Real-time
PCR véi cdp moi TropoF va TropoR (khuéch dai gen Tropomyosin), cdp moi N18SF va
NI8SR (khuéch dai gen 18§ rRNA - ching nogi) ing dung trong khuéch dai gen
Tropomyosin c6 nguoén goc hdi san véi cdc théng sé: gidi han phat hién: 1 0, %CV cia
néi phan vmg: 3,64%, %CV ciia lién phan ng: 2,81%. Ty 16 mdu thwc pham thwong mai
dwong tinh véi gen Tropomyosin la 37/56 mdu dat 66,1%. Viéc phdt hién thanh céng
thanh phan gdy di tng c6 thé hé tro' cho nha san xudt thue pham cé thé danh ddu trén
nhan hiéu givip nguoi tiéu diing cé thé lwa chon s dung hay khong? Tur do, giup giam ty
I¢ gdy di ing o nguoi s dung cdc thirc phdam ché bién san.

Tir khéa: Di iing thuc phiam, di itng hdi san, Tropomyosin, 18S rRNA.
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ABSTRACT
Seafood is an important dietary source of protein in the world. In addition to the many
benefits of seafood such as heart prevention, micronutrient supplementation, high
macronutrients, etc., seafood itself is the source of allergies affecting health, even
threatening to human’s life with symptoms related to the immune system: red rash,
dermatitis, asthma, etc. Gen Tropomyosin - encodes for the protein Tropomyosin, the
main allergenic molecule of seafood origin. Therefore, this study aims to establish a
detection process, namely Real-time PCR assay, to detect the Tropomyosin gene - a
seafood-derived allergen that can be applied in Vietnam. The results, successfully built a
positive control for the Real-time assay of detecting the Tropomyosin gene: recombinant
vector pUC19-Tropo; Successful design of Real-time PCR assay with TropoF and
TropoR primers (amplification of Tropomyosin gene), N18SF and N18SR primers
(amplification of 18S rRNA gene — internal control) applied in Tropomyosin gene
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amplification of seafood origin with the following parameters: detection limit: 10%,% CV
of the intra assay: 3.64%,% CV of the inter assay: 2.81%. The percentage of commercial
food samples positive for Tropomyosin gene was 37/56, reaching 66.11%. Can the
successful detection of an allergen help food manufacturers to put a mark on the label so
that consumers can choose to use it? Thereby, it helps to reduce the rate of allergies in

people using processed foods.

Keywords: Food Allergy, Allergic seafood, Tropomyosin, 18S rRNA.

TONG QUAN

Viée ti€u thu hai san la mét nguyén nhan
pho bién dan dén di Gtng. Hai san bao gdm
cac sinh vat bién da dang va con ngudi bi
di tng véi nhiéu trong s6 chung. Trong sb
tat ca cac di ung thuc phém, di tng dong
vat c6 vo la mot trong nhing loai pho bién
nhat véi ty 1& mic 0,60% trong dan sb thé
gioi, va dac biét phd bién & cac nudc chau
A (Lehrer va cong su.., 1992). Bong vat co
vo cling dugc coi la mot trong bdn loai thue
pham phd bién nhét, c6 thé gay sdc phan
vé. Pong vat c6 vo duogc phan loai thanh
dong vat than mém va dong vat giap xac.
Trén toan cau, cac loai dong vat co vo giy
bénh phé bién nhét 1a tdm, cua, tom hum,
trai, so va trai. Ty 1€ di tng dong vat c6 vo
duge uéce tinh 1a 0,50-2,50 % dan s6 noi
chung nhung cao hon & cic nudc ven bién
chau A noi dong vat c6 vo chiém ty I¢ 16n
trong ché d6 an udng. (Faber va cong su..,
2017). D1 tng hai san la mot roi loan qua
man vai ty 1¢ luu hanh ngay cang gia tang
trén toan thé gii. Cac triéu ching pho bién
cua di ing hai san la: phat ban, nglra hodc
cham (viém da di ting); sung moi, mat, ludi
va ¢d hong hoac cac b phan khac cua co
thé; thd kho kheé, nghet mili hoic khé tho;
dau bung, ti€u chay, budn noén hodc nén
mua; chong mat, choang hoac ngét Xiu;
ngira ran trong miéng;... Di ing nang co thé
gay ra mot phan ting nghiém trong, c6 kha
ning de doa tinh mang dugc goi 1a sb¢ phan
vé. Cac dau hi¢u va triéu ching cua s6c
phan vé bao gom co hong bi sung hay
nghen trong co hong (co that phé quan) lam

KET QUA VA THAO LUAN

cho viéc hit thé khé khin; huyét ap sut
gidm mot cach nghiém trong; mach dap
nhanh, chong mat, choiang hoac bat
tinh;...(Sampson va cdng su.., 2003).
Shanti va cong su (1993) da xac dinh dugc
chat gay di ung 6n dinh nhiét chinh cia
tom, Tropomyosin, c6 kha nang gay ra
phan ng qua man khi tiéu thu tém. Sau
do, Tropomyosin cling dugc xac dinh la
chat gy di tmg trong dong vat c6 vo, bao
gém nhom dong vat giap xac, bao gdm
cua, tom va mdt nhom dong vat than mém,
bao g@)m dong vat than mém 2 manh vé,
dong vat chan bung va dong vat chan dau.
Do d6, Tropomyosin dugc xdc dinh la
muc tiéu phan tir dé x4c dinh chat gay di
g trong tom, thirc an c6 thanh phan tir
tom va cac loai thurc an ¢6 vo khac. Lugng
Tropomyosin gay ra phan ung di ing phu
thudc vao d§ nhay cdm cuia ting ca nhan
va chua c6 bao cao lam sang.

Hién tai, Viét Nam van chua c6 mot nghién
ciru nao that sy ro rang vé di ung hai san.
Céc nghién ctru vin mang tinh chit roi rac,
cht yéu phan tich vé nguyén nhan chu quan
dén tir co dia ngudi bénh ma chua di sau vé
tinh chit phén tir ca cac gen co trong thuc
pham, dién hinh 1a Tropomyosin. Vi vay,
huéng nghién ctru vé tinh chat biéu hién,
dinh luong phan tr Tropomyosin la mot
hudng nghién ciru rat tiém nang, mo ra tim
nhin bao quat hon vé di ung hai san, di ng
tom tai Viét Nam, phat trién phan tu
Tropomyosin tré thanh mét dau chimg sinh
hoc hang d4u trong di ing hai san.

Thiét ké 2 cip moi: TropoF-TropoR va N18SF-N18STrinh tu va cac thong s6
vat ly ctia 2 cap moi dugce the hién trong bang 1.
Bang 1: Trinh ty va cac thong so6 vat 1y cia hai cdp moi
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() 2 | Q)
Ky hiéu ‘ Chiéu %G Tm
Trinh ty moi 5°-3° C
‘ Kcal/ | Kcal/ |Kcal/
moi dai (°C)
mole | mole | mole
TropoF [TGTCTGA GGA GAA GGCCAAC| 20 55 156,81 -156 | -0,19
0,04
TropoR [CAGCTCGTCGGTAATGGACT| 20 55 |56,72| -0,42 | -0,32
N18SF [CAGGTCTGTGATGCCCTTA G| 20 | 55% |55,10| 0,42 -4,67
-6,14
N18SR ACTGGGAATTCCTCGTTC 18 | 50% |51,70 | -0,64 | -3,61

Xay dung thanh cong chirng dwong cho
quy trinh Real-time PCR phat hién gen
Tropomyosin: vecto tai t6 hop pUC19-
Tropo

Trinh ty gen Tropomyosin dugc ndi vao
vecto pUC19, sau d6 vecto tai t6 hop
pUC19-Tropo duoc bién nap vao ching

vi khuan E. Coli TOP10 va duoc nudi ciy
chon loc bang Ampicillin. Cac plasmid tai
to hop s€ dugc thu nhéan bﬁng bo kit
GeneEluteTM Plasmid Miniprep Kit va
dugc st dung nhu 1a chung duong trong
nghién ctru. So d6 vecto pUC19-Tropo
dugc thé hién & hinh 1

Hinh 1: So db vector pUC19

Tropo
Gidi han phat hién cia phan &ng
Real-time PCR

Gidi han phét hién cta phan ung cho thay
sO luong ban sao gen thap nhat,
Tropomyosin dugc phat hi¢n bdi ki thuét
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Real-time PCR nay. Dung dich chua
vector pUC19-Tropo duogc tién hanh pha
loang theo bac 10 dé dat cac néng do giam
tr 10° ban sao/phan tng dén 10° ban

sao/phan Ung. Ké:[ qua phan ung Real-
time PCR duoc thé hién ¢ hinh 2.
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Hinh 2: Két qua Real-time PCR & cac mau c6 nong do 10° dén 10° ban sao/phan ting

Phan g duoc tién hanh lap lai 10 lan dé
xac dinh duoc gidi han phat hién cia ky
thuat nay Dua trén két qua lap lai cho
thay, ty 18 sb 1an dwong tinh dat 100% &
cac mau c6 lugng ban sao 102 dén 10°. Ty
1¢ s6 1an duong tinh ¢ cac mau 10* va 10°
1an luot 14 90% va 0%. Do d6, gia tri phat
hién thap nhat duoc xac dinh 13 10! ban
sao/mau/phan tng.

nghiém. Nhu vay, quy trinh Real-time
PCR tUng dung dé phat hién gen
Tropomyosin dugc xay dung thanh cong
v6i do gidi han phat hién 1a 10! ban sao,
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(A)

%CV noi phan tng 1a 3,61%, lién phan
ung 1a 2,81%, véi chung duong la pUC-
Tropo, chimg ndi 1a 18S rRNA.

Khao sat chung noi 18S rRNA

Sau khi tach chiét DNA tir cac mau thuc
nghi¢m, phan ung Real-time PCR duogc
thuc hién véi cap moi N18SF va N18SR
khuéch dai gen 18S rRNA — chitng ndi cho
céc phan tng khuéch dai gen muc tiéu sau
nay. Két qua Real-time PCR va két qua
cua thi nghiém khao sat ching ndi dugc
thé hién & hinh 3..
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o ~ Hinh3: Ké} qua khao sat chirmg néi.
(A) Bicu do khuéch dai, (B) Biéu d6 phan tich duong cong nong chay

Nhu vay, két qua thyc nghiém cho thiy
phan tng Real-time PCR khuéch dai hoan
toan dac hiéu vai gen 18S rRNA. Hay ndi
cach khac, qua trinh tach chiét DNA tir
cic mau thyc nghiém thanh cong va sin

phém tach chiét DNA duoc su dung cho
nhing phan tng khuéch dai sau nay.
Khao sat sy hién dién ciia gen
Tropomyosin trén mdt s6 mau thye
nghiém
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Téng sb mau thuc pham 1a 54 miu bao
gém: 44 miu thyc phdm c6 thanh phan
tom va 10 miu thuc pham khong chira
thanh phan tom. Két qua Real-time PCR

khdo sat sy hién di¢én cua gen

Tropomyosin trén cic mau thie pham dai
dién duoc thé hién ¢ hinh 4
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Hinh 4: Két qua khao sat sy hién dién cua gen Tropomyosin. (A) Biéu d6 khuéch
dai, (B) Bi€u do phan tich duong cong nong chay, (C) Két qua dién di

Phan ung duoc tién hanh khao sat trén
mot s mau thuc phém dai dién va trong
d6, chung duong cta phan tung la mau
ndng d6 10! ban sao/phan tng. Phan tich
duong cong nong chay (hinh 3B), két qua
cho thay, & cic mau duong tinh déu xuat
hién mot dinh néng chay duy nhat twong
g trong khoang nhiét do 85-86 °C. Piéu
nay khang dinh san pham khuéch dai 13
duy nhat. Két qua dién di (hinh 4C) cho
thiy chi xuat hién mot bang duy nhit &
cic mau duong tinh véi kich thuée 1a
197bp. Nhu vay, két qua thyc nghiém cho
thiy phan ng Real-time PCR khuéch dai
hoan toan dac hi¢u va chuyén biét vdi gen
Tropomyosin. Két qua duong tinh duoc
ghi nhan khi 2/3 1an thi nghiém cho két
qua duong tinh. Tong s6 miu dwong tinh
véi gen Tropomyosin dugc tinh 1a 37/56
mau (2 miu tém va 54 miu thuc pham),
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ty 1¢ duong tinh dat 66,11%. Trong tong
s6 cac mau thuc pham c6 chira thanh phan
1a tom, ty 1& mau tom duong tinh 1a 2/2 dat
ty 18 100%, ty 1 s6 mAu thuc pham duong
tinh 1a 35/44 mau dat 79,50%. Va trong
tong s6 10 mau ddi chimg (khong chira
thanh phan tom), khong phat hién dugc
bat ki truong hop nao dwong tinh voi
Tropomyaosin.

Thong qua két qua thuc nghiém, cic mau
san pham dong £01 duong tinh voi gen
Tropomyosin, diéu nay ching té rang quy
trinh tach chiét DNA va quy trinh Real-
time PCR cua nhom nghién ctru rat hiéu
qua va rat nhay vi chi véi mot luong mau
rat nhé nhom nghién ctru van c6 thé phat
hién dugc phan tir Tropomyosin c6 trong
thuc pham thuong mai.

Nguoc lai véi cong trinh nghién clru cua
Kim va cong su (2019), miu dugc su
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dung 13 cac loai tom nhu tom hong  phét hién gen Tropomyosm co nguon gbe
(Pandallus borealis), tom do  hai san, gop phan bd sung vao nguon dir
(Feneropenaeus chiensis), tom st Nhat  liéu to 16n Ve di img hai san trén thé gioi,
Ban (Marsupenaeus jabonicus),... 1a  dua vao nén tang Y hoc thuc chimg két
nhirng loai tdm dic trung cho vung bién  hop voi thuc nghiém ching minh.

DPong A. Cac san phdm thuong mai tai

Viét Nam st dung ngudén nguyén licu KET LUAN VA PE NGHI

chinh thuong 13 loai tom thé chan tring  Budc dau ap dung quy trinh Real-time
(Penaeus vannamei), vi tom thé 1a ngudn ~ PCR trén 54 miu thyc phim thuong mai
nguyén li¢u giau dinh dudng nhung gia  thyc té. Ty 1& mau duong tinh voi gen
thanh lai thap va do cac cong ty ché bién,  Tropomyosin 14 37/56 mau dat 66,11%.
xudt khau thue pham cha trong dén doanh
thu, 191 nhuan cua san phém nén tom thé
dugc chu trong nhiéu hon céc nguén tom
khéc. Trong nghién ctru nay, tir két qua  trinh Real-time PCR phat hién gen
thu nhén dugc, nhom nghién ciu khang  Tropomyosin — gay di (mg hai san. Nhom
dinh duoc két qua nay dac hiéu voi gen  pghién ctru dé nghi tién hanh kiém tra
Tropomyosin trén loai tom thé - dac trung
cho Viét Nam. Khang dinh rang, day la

Nhu vay, day la cong trinh nghién ciru dau
tién & Viét Nam xay dung thanh cong quy

ngoai véi quy trinh Real-time PCR nay dé

cong trinh nghién ciru dau tién tai Viét hwéng t61 phat .
Nam tng dung k¥ thuat Real-time PCR dé
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