Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu nhién, 5(3):1455-1460

Open Access Full Text Article

Bai nghién ciiu

Nghién cttu s&t dung Ubiquitin-conjugating enzyme 2b (HbUBC2b)
lam gene tham chiéu trong phén tich biéu hién gene bang phuong
phap RT-qPCR & cay cao su (Hevea brasiliensis) khi c6 ton thuong
co hoc hoac khi dugc xtt ly methyl jasmonate

Tran Thi Diém Huong'-2, Nguyén Thanh Long'-2, Huynh Bich Tram'-2, Tran Thanh3,

Nguyén Thi Hong Thuong'-2"

Use your smartphone to scan this
QR code and download this article

'Khoa Sinh hoc - Céng nghé sinh hoc,
Trudng Pai hoc Khoa hoc Ty nhién, TP,
Hoé Chi Minh, Viét Nam

’Pai hoc Quéc gia TP. H6 Chi Minh,
Viét Nam

*Phong Nghién citu Di truyén - Gidng,
Vién Nghién ciiu Cao su, Viét Nam

Lién hé

Nguyén Thi Héng Thuong, Khoa Sinh hoc -

Cong nghé sinh hoc, Truong Bai hoc Khoa
hoc Tu nhién, TP. H6 Chi Minh, Viét Nam

Dai hoc Quéc gia TP HO Chi Minh, Viét Nam
Email: nththuong@hcmus.edu.vn

Lich st

e Ngay nhén: 08-3-2021

o Ngay chdp nhan: 14-6-2021

o Ngay dang: 19-8-2021

DOI : 10.32508/stdjns.v5i3.968

‘ '.) Check for updates

Ban quyén

© DHQG Tp.HCM. Dy la bai bdo cong bé
ma& dugc phat hanh theo cac diéu khoan cla
the Creative Commons Attribution 4.0
International license.

W=

VNU-HCM Press

K

TOM TAT

Cay cao su (Hevea brasiliensis) la loai 6 gid tri kinh té nhat trong chi Hevea nhd co nang suat cho mu
cao va mu cao su la nguén nguyén liéu chinh trong san xuat cao su tu nhién. Cay cao su thudng
xuyén bj gay tén thuong va bi phai nhiém véi mam bénh théng qua vét thuong trong va sau cac lan
cao mU. Phan tich mo hinh biéu hién gene & cay cao su dang chiu tac dong stress cé thé giup hiéu
r6 hon vé co ché phan tir clia cac dap Ung vdai tin hiéu stress clia cay. DE dam bao tinh chinh xac
cla cac két qua do ludng biéu hién gene, cac phuong phap dinh luong, phé bién nhat la RT-gPCR,
luébn bao gom budc chudn hoa dirliéu biéu hién clia gene dich vdi di liéu biéu hién clia gene tham
chiéu (reference gene). Do do, viéc xac dinh gene tham chiéu pht hgp cho cac thi nghiém phan
tich bi€u hién clia gene quan tam bang RT-gPCR trong dap Ung vdi tin hiéu stress & H. brasiliensis |a
rdt can thiét. Trong nghién ctu nay, su biéu hién phién ma ctia gene ma hda ubiquitin-conjugating
enzyme 2b (HbUBC2b) dugc khao sat bang RT-gPCR trén 12 mau RNA thu nhan t&r mé vé clia cay
cao su H. brasiliensis (giéng RRIV 209) dugc xUr ly gay tén thuong hodc xUr ly véi methyl jasmonate
(MeJA) va clia cac cay déi ching tuong Uing. Hiéu sudt nhan ban amplicon ti HbUBC2b véi cép méi
dac hiéu dugc danh gid thong qua dudng chuén biéu dién méi tuong quan gitta chu ky ngudng
(Ct) vai s6 lugng ban sao HbUBC2b trong cac mau pha lodng theo hé s6 5. Hiéu suat nhan ban
(102,9%) va gid tri R? (0,9992) déu ndm trong pham vi khuyén nghi (90-110%). K&t qua so sénh miuic
d6 biéu hién phién ma clia HbUBC2b & cay nhom xU Iy so vai & cdy nhom ddi ching cho thdy gene
€6 sy biéu hién én dinh. Nhu vay, HbUBC2b c6 thé dugc st dung lam gene tham chiéu dé chuédn
hoa di liéu dinh lugng biéu hién gene quan tam & H. brasiliensis (giéng RRIV 209) trong diéu kién
xUt ly gay tén thuong phan vé hodc xU ly véi MeJA.

T khoa: gene tham chiéu, Hevea brasiliensis, methyl jasmonate, RT-qPCR, ubiquitin-conjugating

enzyme 2b

MG PAU

Cao su Hevea brasiliensis 1a m¢t loai than gb thu¢c ho
Dai kich (Euphorbiaceae) va cé gid tri kinh té cao nhdt
trong chi Hevea. Céy cao su cho ning suit ma cao.
Mt cao su chita thanh phén chinh 1a cao su ty nhién
- mot loai polymer c6 cac déc tinh Iy héa vugt troi 1
MU cao su chiia trong cdc mach mu va dugc thu hoach
béng cich st dung dao cao chuyén dung dé tao vét cat
theo dudng xodn quanh than, méi 14n cao 14y di mot
lat vé mong va l6p cao su nit kin miéng cac mach mu.
Do d9, ciy cao su thudng xuyén bi tén thuong va phoi
nhiém véi sy tdn cong ciia mam bénh thong qua vét
thuong trong va gitta cac 1an cao ldy mt. D€ dép ting
vGi céc ton thuong co hoc va sy phoi nhiém véi cac
loai c6n trung va ndm gay bénh qua vét thuong, thuc
vat néi chung va cy cao su ndi riéng thudng tng hgp

jasmonic acid (JA) va cac dan xuét ctia JA (goi chung
la jasmonate) nhu mot tin hiéu ty vé. DPang chu y, cac
gene trong con dudng truyén tin hiéu jasmonate dugc
kich hoat rat manh trong cac t€ bao chtia mu va dac
biét la trong dap ting véi stress do qua trinh cao ldy
mb cao su’. Ngoai ra, mot loat cic gene lién quan
dén con dudng sinh téng hop JA va con dudng sinh
téng hop terpenoid da dugc ghi nhén c6 biéu hién cao
& cac cay khoe manh, nhung biéu hién thip 6 nhiing
céy bi bénh “kho miéng cao” (tapping panel dryness)
va c6 ning suit cho ma gidm>.

Viéc phén tich cac tdc dong cuia tén thuong co hoc va
tin hiéu stress JA dén sy biéu hién cta cdc gene lién
quan dén qud trinh sinh téng hgp mu cao su va dép
ung stress ctia cay cao su c6 thé gop phin lam sang to
co ché phén ti ctia nhiing qud trinh nay. Northern

Trich dan bai bao nay: Huong T T D, Long N T, Tram H B, Thanh T, Thuong N T H. Nghién citu s&t dung
Ubiquitin-conjugating enzyme 2b (HbUBC2b) lam gene tham chiéu trong phan tich biéu hién gene
béng phuong phap RT-qPCR & cay cao su (Hevea brasiliensis) khi c6 tdn thuong co hoc hoac khi dugc
xU ly methyl jasmonate. Sci. Tech. Dev. J. - Nat. Sci.; 5(3):1455-1460.
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blotting, cDNA microarray va RT-qPCR la nhiing ky
thuét phan tich biéu hién gene thong dung 4-6, Nhiing
nam gin déy, v6i su ra doi ctia cac cong nghé giai
trinh tu thong lugng cao, ky thuat RNA-seq trg thanh
mot cdng cu mdéi trong nghién ctiu biéu hién gene néi
chung va trong cac phan tich danh huéng ctia stress dén
su biéu hién phién ma clia cdc gene quan tim & cay
cao su H. brasiliensis néi riéng’~. Tuy vy, RNA-seq
la mot ky thuat c6 chi phi cao, lai cin nhiéu thoi gian
dé thiét ké, thuc hién va phén tich di liéu. Trong khi
d6, phuong phép dinh lugng RT-qPCR hién van dang
dugc st dung phd bién vi dé thuc hién, chi phi thép,
c6 d6 nhay va d6 chinh xac cao %10-13 p¢ chinh xdc
ctia RT-qPCR phu thudc vao nhiéu yéu t6 nhu chat
lugng RNA téch chiét, hiéu sudt tdng hgp cDNA tu
mRNA thong qua phién ma ngugc, tinh ddc hiéu ctia
cip moi, hiéu suft cia qua trinh nhan ban... L4135,
Dé giam thiéu dnh hudng ctia nhiing yéu td viia néu
dén tinh chinh xdc cta két qua dinh lugng, quy trinh
dinh lugng RT-qPCR luén bao gém budc chudn hoa
dit liéu bi€u hién ctia cac gene dich véi dii liéu biéu
hién ctia cic gene tham chiéu (reference gene) ' 16,

Trén ly thuyét, gene tham chiéu dugc dinh nghia 1a
gene ¢c6 mod hinh biéu hién 6n dinh trong cic mo,
cdc kiéu gene va céc diéu kién thi nghiém khac nhau.
Mot s6 gene “giti nhd” (housekeeping genes) nhu
actin (ACT), elongation factor 1-o¢ (eEF-10t) & sinh vat
nhan chuén, 18S rRNA, glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) va polyubiquitin (UBQ)...
da dugc st dung rong rai lam gene tham chiéu trong
cac phan tich RT-qPCR'”. Tuy nhién, ngiy cang c6
thém nhiéu dit liéu cho thdy mo hinh biéu hién phién
ma ctia cac gene “gili nha” c¢6 thé bién dong trong

nhiéu trudng hgp 821

va do d6, mbi gene “gitt nha”
chi c6 thé dugc stt dung lam gene tham chiéu ¢ nhiing
diéu kién ma gene d6 c6 biéu hién 6n dinh 2>~ Diéu
nay nhin manh tdm quan trong ctia viéc xac nhén tinh
6n dinh ctia gene tham chiéu dugc chon cho méi hé
théng sinh hoc trude khi thuc hién khao sit sy biéu
hién gene quan tim trén hé théng d62°-27.

Su phat trién ctia ky thuit RNA-seq thong lugng cao
tao co hoi cho viéc sang loc so bd cic gene c6 biéu
hién phién mi 6n dinh d€ st dung lam gene tham
chiéu. Két qua danh gid ban ddu vé d9 6n dinh biéu
hién ctia 23 gene tham chiéu tiém nang bang céc thuit
toan geNorm va NormFinder trén di liéu ti 18 méu
dai dién cho giai doan d4u, gifia va cudi cia mach mu
6 hai gidng cao su c6 thoi gian cho ma khac nhau
cho théy hai gene thanh vién ctia ho gene ubiquitin-
conjugating enzyme (UBC), gom UBC2a va UBC2b, c6
biéu hién 6n dinh nhat?®. UBC2a va UBC2b ciing
biéu hién 6n dinh & cdc mo/t€ bao khic nhau, bao
gOm ca trong céc té€ bao chiia mu (laticifer) va mo
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VO clia cdy cao su. Ngoai ra, UBC2b la mét trong
hai gene 6n dinh nhét khi so sanh biéu hién cta gene
gitia cac cd thé cdy va gilia cc cdy cao su mang kiéu
gene khic nhau?’. Gene nay ciing c6 d¢ 6n dinh cao
trong nhiéu diéu kién thi nghiém khéc, vi du nhu khi
céy dugc xt Iy hormone hay trong sudt qua trinh téi

tao ma gitia hai 14n thu hoach ma?*3°

. Trong bdo
c40 nay, phin vo ctia than céy cao su RRIV 209 dugc
tao vét cit co hoc siu vao vung té€ bao sinh ma va
methyl jasmonate dugc sti dung dé moé phong tin hiéu
stress nhdm dénh gid tinh 6n dinh trong sy biéu hién
clia gene HbUBC2b & md vo khi ciy cao su chiu tén
thuong co hoc hodc khi dugc xt ly v6i MeJA ngoai
sinh.

VAT LIEU VA PHUONG PHAP
Vat liéu nghién ctu
Gidng cao su (Hevea brasiliensis) RRIV 209 dugc

trong tai Vién Nghién ctiu Cao su Viét Nam (xa Lai
Hung, huyén Bau Bang, tinh Binh Duong).

Phuong phap xtrly tao vét thuong cohoc &
phan vé cay cao su Hevea brasiliensis

Cac céy cao su RRIV 209 dugc trong trong cung mot
diéu kién tai Vién Nghién ctiu Cao su Viét Nam. Cu
thé, 18 céy cao su 3 thing tudi c6 kich thudc dong
déu dugc lya chon cho hai nghiém thic: xu ly tao vét
thuong (Wounding test - WT) va d6i chiing (Wound-
ing control - WC). Mbi nghiém thtic c6 3 t6 hgp, v6i
mbi t6 hgp bao gém 3 céy cao su. Cac cay 610 xti ly
dugc tao 5 vét cat sdu vao viing té bao sinh ma & phan
v0 tai vi tri gitia hai ting 14 12, Cc vét cit song song va
cach nhau 0,25 cm (Hinh 1). Céc céy & 16 ddi chiing
khong bi gay ton thuong. Sau 4 gid xti Iy, m6 vo than
clia cac cy xu ly va doi chiing dugc thu nhén va bao
quan trong nitrogen long.

Phuong phap xt ly cay cao su Hevea
brasiliensis véi MeJA

Tuong ty, 18 cy cao su RRIV 209 3 théng tudi c6
kich thuéc dong déu dugc lua chon cho hai nghiém
thiic: xt ly MeJA (Jasmonate test — JT) va d6i chiing
(Jasmonate control - JC). Méi nghiém thic goém 3 t&
hgp, v6i mbi t6 hgp bao goém 3 cy cao su. Cu thé, tién
hanh cao bo 16p biéu bi va mét phan tdng sinh vo vong
quanh thén céy tai vi tri gitta hai tdng 14, chiéu cao ctia
vong cao khoang 1 cm. Sau d6, 0,1 mL hén hgp gém
lanolin va MeJA 0,04% (w/w) dugc thoa 1én vét cao
clia cdc cdy ctia 16 xt ly. Vi tri xtt ly dugc ¢6 dinh
bang cach boc mét 16p mang polyethylene (Hinh 2).
L6 d6i chiing dugc thuc hién tuong ty nhung phin
than di cao dugc thoa hdén hgp chi chtia lanolin?!.
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Cay do6i chimg

Cao su H. brasiliensis

Hinh 1: XU ly tao vét thuong co hoc trén cay cao su H. brasiliensis (giéng RRIV 209)

Cao vo

l

| Xirly hoachat |

Lanolin
+ MelJA (0,04%)

C6 dinh biing mang
polyethylene

Lanolin

Cao su
H. brasiliensis

Thu mau sau 24h

Hinh 2: Xt ly cay cao su H. brasiliensis (giéng RRIV 209) véi MeJA
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Sau 24 gio xti ly, mo vo clia doan than dai khoang 2,5
cm céch phia trén va phia duéi viing xti 1y 0,5 cm dugc
thu nhén va trii trong nitrogen long.

Tach chiét RNA téng sé va téng hop cDNA

Mau vo than cao su RRIV 209 ti mdi t6 hgp duge
nghién thanh dang bot trong nitrogen 1ong. Khoang
50 mg bot mo vo dugc sti dung dé tach chiét RNA téng
s6 bang kit EZ-10 spin column Plant RNA Mini-preps
(Bio Basic, Canada). Cac dung cu va hoéa chat lién
quan dén thao tac trén RNA dugc xt Iy v6i HyO; 3%
va DEPC 1%o d€ loai bé hoan toan RNase. Quy trinh
loai bd DNA bd gene dugc thuc hién bing kit Rapid-
Out DNA Removal (Thermo Fisher Scientific, USA).
Tinh toan ven cia RNA dugc kiém tra bdng phuong
phép dién di trén gel agarose 1%. Chat lugng RNA
dugc danh gia dya trén ty 1¢ ctia sy hdp thu tai budc
séng 260 va 280 nm (Ajep/Azg0). Ham lugng RNA
trong cdc mau dugc xéc dinh bing phuong phép do
mat d6 quang thong qua mdy quang phd Nano 7415
(Jenway, UK). Qua trinh tdng hgp ¢cDNA dugc thuc
hién theo huéng dan ctia kit Reverse transcriptase Aid
First Strand (Thermo Fisher Scientific, USA), st dung
1 pug RNA cho phan tng c6 thé tich 20 uL. cDNA
dugc diing lam khuén cho cac phan ting qPCR.

Thiét ké cap madi nhan ban dac hiéu doan
amplicon tif ban sao ctia gene HbUBC2b
Moi xudi HbUBC2b-qF va moi ngugc HbUBC2b-qR
dugc thiét ké bang phin mém OligoAnalyzer 3.1
v6i cac thong s6 dugc khuyén nghi nhu sau: moéi c6
chiéu dai 18-30 bp, ham lugng GC trong khoang 30-
80%, nhiét d6 néng chay (melting temperature, T,,)
ctua moi trong khoang 55-65°C. Nhiét do nong chay
ctia moi xudi va moi nguge khong chénh nhau qua
5°C. M6i khong chita cdu tric kep toc (hairpin loop)
vakhong hinh thanh dimer. San phdm nhan ban (am-
plicon) ¢6 kich thuéc 75-150 bp 33, It nhit mot trong
hai méi bat cdp bé sung véi trinh tu vit ngang vi tri
ndi gitta hai exon ké nhau, dé méi chi bat cip dic
hiéu v6i cDNA ma khong thé lién két v6i DNA bo
gen. Tinh dic hiéu ctia cdp moéi véi trinh tu gene tham
chiéu dugc du dodn bing cdng cu primer-BLAST cua
NCBI*.

Khdo sat nhiét dd gan maéi trong phan ting
real-time PCR

Thi nghiém khao sat nhiét 46 gan méi dugc thuc hién
& 5 diém nhiét d¢ 54,8°C, 58,2°C, 62,5°C, 64,7°C
va 68,3°C. Phan ting real-time PCR (tdng thé tich
10 uL) dugc thuc hién trén hé thong real-time PCR
LightCycler’ 96 Instrument (Roche, Germany) véi
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thanh ph4n nhu sau: 6,2 uL nuéc da qua xti Iy DEPC;
1 uL dém phan ting h-Taq 10X; 0,2 uL MgCl, 10 mM;
0,2 uL ANTP 10 mM; 0,4 uL moi xu6i HbUBC2b-
qF 10 mM; 0,4 uL méi ngugc HbUBC2b-qR 10 mM;
0,5 uL EvaGreen Dye 20X; 0,1 uL SolGent™ -
Taq DNA polymerase 2,5 U/ul; 1 pL ¢cDNA. Chu
trinh nhiét ctia phan ting real-time PCR dugc thiét
lap theo huéng dan ctia kit h-Taq DNA Polymerase
(SolGentTM, Korea): 95°C/ 15 phut, 40 chu ky cta
95°C (20 giay), T;°C (40 giay) va 72°C (6 gidy), trong
d6 T, (annealing temperature) 13 nhiét d¢ gan moi.
Dékiém tra tin hiéu huynh quang tao ra tii phan tng
qPCR la do san ph&m nhan ban dic hiéu, tién hanh
phén tich dudng cong néng chay (melting curve) sau
khi phan ting két thuc v6i chuong trinh nhiét d6 nhu
sau: 95C/10 gidy; 65°C/60 gidy va ting dan nhiét 4o
dén 97°C, mbi lan ting 0,2°C, gii lai trong 1 gidy va
doc tin hiéu. Nhiét d6 gin moéi dugc chon dé€ thuc
hién cac khdo sat ti€p theo la nhiét d¢ tai d6 chi xuat
hién mot dinh tin hiéu huynh quang trong khoang 75-
90°C trén dudng cong néng chdy va phan ting co gia
tri chu ky ngudng (C;) thip nhat.

Phan tich trinh tu doan gene dugc nhan ban

San ph4m nhén ban ctia phin tng real-time PCR st
dung cdp mdéi HbUBC2b-qF va HbUBC2b-qR dugc
dién di trén gel agarose 1%, dugc tinh sach va tao
dong vao vector pJET1.2-blunt (Thermo Fisher Sci-
entific, USA). Plasmid mang trinh ty amplicon dugc
gidi trinh ty v6i moi pJET1.2-E

Khao sat hiéu suit nhan ban

Hiéu suét nhan ban véi cip mai dic hiéu HbUBC2b-
qF va HbUBC2b-qR tai nhiét d¢ gin moi da khao st
dugc danh gid thong qua dudng chudn biéu dién méi
tuong quan gitia chu ky ngudng (C;) v6i s6 lugng ban
sao trong cac miu cDNA da dugc pha loang theo hé
s6 5. Hé s6 tuong quan (R%) ctia dudng chudn phan
anh d¢ chinh xac va d¢ lip lai ctia thi nghiém. Hiéu
sudt nhin ban (E%) dugc tinh todn theo cdng thic:
E% = (n~!/5P¢ 1) x 100, v6i n 12 hé 6 pha loang
cDNA va slope 13 &6 d6c ctia dudng chudn>>*°, Phan
tung RT-qPCR cho két qua dinh lugng tin cdy khi hé
s tuong quan R? > 0,985 va hiéu suit nhan ban (E%)
trong khoang 90-110% 3>,

Khao sat su biéu hién ctia gene HbUBC2b &
diéu kién xi ly gay ton thuong va xi ly véi
MeJA

Muic biéu hién phién mi ctia gene HbUBC2b dugc
khéo sat bing qPCR trén 12 mau cDNA tdng hgp tu
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RNA tdng s6 thu nhan ti mé vo ctia cdy cao su RRIV
209 dugc xu ly gy tén thuong hodc xu ly v6i methyl
jasmonate (MeJA) va clia cdc ciy d6i chlng tuong
ung. Gia tri chu ky ngudng C; trong hai nghiém thtic
ddi chiing va xt ly & mdi thi nghiém dugc ghi nhan
va so sanh bing phan tich thong ké.

Xt ly théng ké

Gia tri chu ky ngudng Ct,j, clia cdc phan ting real-time
PCR ¢6 nhiét d¢ gan mdi khdc nhau dugc so sanh
béing phuong phip ANOVA mot yéu t6 va phuong
phép Tukey HSD. Mtic biéu hién ctia gene HhUBC2b
& mau xtt Iy (dugc thé hién qua gid tri chu ky ngudng
C;) dugc so sanh v6i 6 miu di ching bing phuong
phap Student’s t-test (two-tail, unpaired, equal vari-
ance).

KET QUA VA THAO LUAN

Thiét ké cap mdi nhan ban dac hiéu doan
amplicon tif ban sao cla gene tham chiéu
HbUBC2b
Céc thong s6 ctia moéi va vi tri bat cdp clia moi xudi
HbUBC2b-qF va moi ngugc HbUBC2b-qR trén trinh
tu ban sao HbUBC2b dugc trinh bay ¢ Bang 1 va
Hinh 3. Kich thuéc du dodn ctia sén phd&m nhan ban
(HbUBC2b_amplicon)12 93 bp. Két qua kiém tra tinh
dac hiéu cta cdp moi v6i trinh ty dich béng chuong
trinh Primer-Blast ctia NCBI dugc thé hién ¢ Hinh 4.
Theo d6, cip moi HbUBC2b-qF va HbUBC2b-qR
khoéng chi bt cip véi trinh tu muc tiéu 1a HbUBC2b
(Genbank accession number: XM_021809251) ma
con bét cdp véi ba trinh tu khdc. Tuy nhién, do nu-
cleotide & tin cung d4u 3’ ciia mdi xudi HhUBC2b-qF
khong bd sung vdi vi tri tuong ting trén ba trinh ty d6
nén phan ting real-time PCR v6i cip mo6i HbUBC2b-
qF va HbUBC2b-qR dugc du dodn 1a chi nhan ban
déc hiéu trinh tu dich HhUBC2b_amplicon (Hinh 4).

Tach chiét RNA téng sé

Két qua dién di cdc mau RNA tach chiét tu cac t6 hop
mau vo sau khi da xt ly loai DNA b gene dugc thé
hién & Hinh 5. Theo d6, cic mau RNA déu cé chat
lugng t6t v6i cdc vach 18S va 28S hién dién r6 nét.

Khao sat nhiét d6 gan mai trong phan ting
qPCR

Pé xac dinh nhiét d¢ lai tdi vu cho su bét cép ctia cap
mdi HbUBC2b-qF va HbUBC2b-qR véi trinh tu dich,
phén tng real-time PCR dugc thuc hién tai 5 diém
nhiét d6 54,8°C, 58,2°C, 62,5°C, 64,7°C va 68,3°C.
Két qua cho théy cac dudng cong nong chay ting véi
cic diém nhiét do khao sat trén déu chi c6 mot dinh

tin hiéu huynh quang duy nhét trong khoang nhiét
do6 78-84°C (Hinh 6), dugc cho la tuong ting véi san
phidm nhéan ban du doan HbUBC2b_amplicon. So
sanh gia tri chu ky ngudng Ct,;, gilia cac phan tng
real-time PCR ¢6 nhiét d gin méi khéc nhau béng
phuong phap ANOVA moét yéu t6 va phuong phap
Tukey HSD cho thdy vé6i nhiét do gin méi 62,5°C
hodc 64,7°C (Bang 2, Hinh 6) phan ting real-time PCR
cho gid tri Ct,;, nho hon so véi gia tri Ct,;, clia cac
phéan ting st dung céc nhiét 46 gdn moéi con lai (P
=2,88.1077). Trong c4c thi nghiém tiép theo, chon

64,7°C lam nhiét d6 gdn moi.

Phan tich trinh tu ciia doan gene dugc nhan
ban (amplicon)

Sén phdm nhén ban ctia phin tng real-time PCR st
dung cép mdéi HbUBC2b-qF va HbUBC2b-qR dugc
tinh sach va gidi mi trinh ty. Dau tién, sén phdm nhan
ban dugc dién di trén gel agarose 1% (Hinh 7). Theo
do, & giéng 3 cta ban gel c6 xuét hién mot vach nim
dudivach cé kich thuée 250 bp ctia thang chuin DNA
(Thermo Fisher Scientific, USA), phu hgp véi kich
thu6c du dodn 93 bp ctia sén phdm nhan ban dic hiéu
(HbUBC2b_amplicon). Bén canh do, & d6i chiing 4m
(giéng 1) (st dung nudc cit thay cho cDNA) khong
c6 xudt hién vach c6 kich thudc tuong tng. San
phdm nhan ban & giéng 3 Hinh 7 dugc tinh sach
tu gel agarose va dugc tao dong vao vector pJET1.2-
blunt. Plasmid tdi t6 hgp mang trinh ty amplicon
dugc giai trinh ty v6i moi pJET1.2-F Két qua giai
trinh tu (Hinh 9) cho thdy doan amplicon dong héa
giéng 100% véi trinh ty ctia sin ph4m nhan ban du
doan (HbUBC2b_amplicon) va do d6 day 1a san phdm
nhéin ban duy nhét va dic hiéu ctia phan tng.

Hiéu suat nhan ban trinh tuamplicon tirban
sao clia gene HbUBC2b bang qPCR

Hiéu sudt nhan ban HbUBC2b_amplicon dugc danh
gid thong qua dudng chudn biéu dién méi tuong quan
gitia s6 lugng ban sao trong cdc mau cDNA da dugc
pha loang theo hé s6 5 va gid tri chu ky ngudng (C;)
trung binh tuong tGing (Hinh 8). D6 thi dudng chuin
c6 hé s6 tuong quan R? = 0,9992 va c6 phuong trinh
y= -2,2747 x + 23,177, trong d6 d¢ déc (slope) = -
2,2747. Hiéu sudt nhan ban ctia phan ting qPCR dugc
tinh toan theo cong thiic: E% = (S*I/slape -1) x 100
=102,9%. Nhu vay, hiéu suit nhian ban ndm trong
pham vi khuyén nghi (90-110%) dam bao do tin cay

ctia két qua dinh lugng3>-%7.

1459



Tap chi Phdt trién Khoa hoc va Céng nghé

- Khoa hoc Tu'nhién, 5(3):1455-1460

Bang 1: Cac théng sé co ban ciia cdp mdi HbUBC2b-qF va HbUBC2b-qR

Tén moi Trinh tg (5 — 3’) S6 nt C4u tric  Su hinh thanh Tm GC
thd cdp cdu trac primer (°C) (%)
dimer
HbUBC2b- CTCCTCAAGACAACAATATTAT 26 Khong Khong 63,6 38,46
qF
HbUBC2b- GAAGTGTCAATTTAAACGTACC 24 Khong Khong 59,5 37,50
qR
>HbUBC2b ;

ATGTCAACCCCAGCAAAGAAGAGACTGATGAGGGATTTTAAGAGGTTGCAACAAGATCCTC
HbUBC2b-qF

CTGCAGGGATTAGTGGTGCTCCTCAAGACAACAATATTATGCTGTGGAATGCTGTTATATTT

GGGCCTGATGACACCTCATGGGATG QAGGTACG'I:I;I&&AITGACACTTCAGTTTACCGAAG
ATTATCCAAATAAGCCCCCAACAGTG CGTI'ITG'I'ITCTAG;ATGTI'CCATCCAAATA'I_I'TATG
CGGATGGAAGCATTTGTTTGGACATCCTACAAAATCAGTGGAGTCCTATTTATGATGTGGCA
GCCATACTCACATCAATCCAGTCATTGCTCTGTGACCCAAATCCAAACTCCCCTGCAAATTCA
GAAGCTGCACGGATGTTTAGTGAGAACAAGCGCGAATATAACAGGAGAGTACGGGAAATT

GTTGAGCAGAGTTGGACTGCTGACTAG

Hinh 3: Vi tri cia m6i xudi HbUBC2b-gF va méi ngugc HbUBC2b-qR trén trinh tu ban sao HHUBC2b. Vung trinh tu
dugc td nén va khéng dugc té nén xen ké nhau tuong tng véi cac exon ké nhau

H

146

Products on intended targets
>XM_021809251.1 PREDICTED: Hevea brasiliensis ubiquitin-conjugating enzyme E2 2-like (LOC110653554), mRNA

product length = 93

Forward primser 1 CTCCTCAAGACAACAATATTATGLTG 26
Template Mrrsaraerrsarsarnans . 417
Reverse primer 1 GAAGTGTCAATTTAMAACGTACCTC 24
Template L . 5 |

Products on potentially unintended templates
>xXN_021799656,1 PREDICTED: Hevea brasiliensis ubiquitin-conjugating enzyme E2 2-like (LOC110646258), transcript variant X3, mRNA

product length = 93
Forward priser 1 CTCCTCAAGACAACAATATTATGCTG 26
Template oy O A 345

Reverse primer 1
Template 413

GAAGTGTCAATTTAAACGTACCTC 24
ISP - YRS Cismvena T.... 39

>XM_021799655.1 PREDICTED: Hevea brasiliensis ubiquitin-conjugating enzyme E2 2-like (LOC110646258), transcript variant X2, mRNA

product length 93
Forward primer 1 CTCCTCAAGACAACAATAT
Template 335 aiiiiiieieeeaes

TATGCTG 26
ceraaa B 360

Reverse primer 1 GAAGTGTCAATTTAAACGTACCTC
Template 427 ....G.....Coo.....l Tl

24
484

>XM_021799654.1 PREDICTED: Hevea brasiliensis ubiquitin-conjugating enzyme E2 2-like (LOC110646258), transcript variant X1, mRNA

93
CTCCTCAAGACAACAATATTATGLTG

product length =
Forward primer 1
Template 486

26
511

GAAGTGTCAATTTAAACGTACCTC 24
FRFE - PR Civinasan T.... 585§

Reverse priser 1

Template 578

inh 4: K&t qua kiém tra d6 dic hiéu clia cdp méi HbUBC2b-gF va HbUBC2b-gR bang chuong trinh Primer-Blast
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WC1 WC2 WC3 WT1 WT2 WT3

-

—--—-3-
e S e e -

(&)

Hinh 5: K&t qua dién di mau RNA téng s6 tach chiét tir mé vé cay cao su H. brasiliensis (giong RRIV 209) trong thi
nghiém x{ ly gdy tén thuong (A) va thi nghiém xdt ly MeJA (B)

Bang 2: Gia tri chu ky ngudng C, trong phan ting real-time PCR véi cip méi HbUBC2b-qF va HbUBC2b-qR khi st
dung cac nhiét @6 gan mai (T,) khac nhau

T, 54,8°C 58,2°C 62,5°C 64,7°C 68,3°C
Ct; 29,89 30,42 29,41 29,24 31,77
Cty 30,07 30,12 29,51 28,9 31,29
Cts 29,96 29,99 29,41 28,84 31,28
Ct,,£SE 29,9740,05 30,1840,13 29,4440,03 28,9940,12 31,4540,16
o Ta (°C)
om0 - 54.8
- 582
voas
I 62.5
T - 64.7
%? - - 683

0.010

0.005

=

0.000

66.00 68.00 70.00 72.00 74.00 76.00 78.00 80.00 82.00 84.00 86.00 86.00 90.00 52.00 94.00 96.00
Temperature

Hinh 6: Dudng cong néng chay ctia sdn phdm nhan ban trong cac phan ting real-time PCR st dung cac nhiét do
gan méi (T,) khac nhau
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250 bp —
p

Hinh 7: K&t qua dién di san pham real-time PCR st dung cap méi HbUBC2b-gF va HbUBC2b-gR trén gel agarose
1%. Giéng 1: P6i chiing am khéng b6 sung cDNA; Giéng 2: Thang chudn GeneRuler 1kb DNA Ladder (Thermo
Fisher Scientific); Giéng 3: S4n phdm nhan ban st dung khuén cDNA chudn bj ti mé vé cla H. brasiliensis

< _
“ y= —2.2747 x+23.1767
2
a5 | R?= 0.9992
o
S
2 &
H
c J -
z\
2
O &
= _]
o™

logs [cDNA]

Hinh 8: D6 thj dudng chuan biéu dién méi tuong quan gilia chu ky ngudng (C;) va néng d6 cDNA khi thyc hién
phén ting qPCR nhan ban HbUBC2b _amplicon
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Biéu hién phién ma ciia gene HbUBC2b khi
cdy cao su ¢6 vét thuong co hoc hoac dugc
x ly MeJA

Trudc khi sii dung HbUBC2b lam gene tham chiéu
cho céc thi nghiém phan tich biéu hién phién ma cua
cdc gene quan tdm khi ciy cao su bi gdy ton thuong co
hoc hodc bi xti Iy MeJA, gene HbUBC2b cén dugc xac
nhén c6 biéu hién 6n dinh & diéu kién nay hay khong.
Gia tri C; clia cac phan ting qPCR st dung cdp mai
HbUBC2b-qF va HbUBC2b-qR trén cdc miu cDNA
tit thi nghiém xtt ly gy t6n thuong va xtt Iy MeJA (mbi
thi nghiém gém 2 nghiém thtc: xu ly va doi ching)
dugc trinh bay ¢ Bang 3 va Bang 4.

Két qua phén tich thong ké so sanh gia tri chu ky
ngudng C; trong hai nghiém thiic & mai thi nghiém
béng phuong phdp t-test (two-tail, unpaired, equal
variance) cho thdy khong c6 su khac biét ¢ y nghia
thong ké gitia mau xti Iy va mau d6i ching (P = 0,3191
va P = 0,6916). Di€u nay chiing t6 mtc biéu hién
phién ma ctia gene HhUBC2b khong thay ddi khi cay
cao su c6 tén thuong co hoc hodc dugc xtt Iy MeJA.
Nhu vay, HbUBC2b la gene tham chiéu phu hgp cho
thi nghiém khdo sat sy biéu hién ctia cdc gene quan
tam 6 hai diéu kién xt ly trén. Tuong tu, cac nghién
ctiu sang loc cac gene tham chiéu dua trén so sanh
d6 6n dinh biéu hién cta ching gitia cic cé thé ciy,
cac kiéu gene, cic loai mé / t€ bao, cac phin doan
khéc nhau ctia mach mu va trong moét s6 diéu kién
thi nghiém khdc da cong bd ciing ghi nhén rang gene
ma hoéa ubiquitin-conjugating enzyme 2b (HbUBC2b)
1a mot trong cic gene c6 do 6n dinh cao nhit & H.

brasiliensis*8-30.

KET LUAN

Ubiquitin-conjugating enzyme 2b (HbUBC2b) la gene
tham chiéu phtt hgp cho cdc phén tich biéu hién gene
béng phuong phdp RT-qPCR & vo céy cao su RRIV
209 khi cay dép ting véi ton thuong co hoc hodc chiu
tac dong ctia MeJA. Phan ting qPCR ¢6 thanh phén
phan ting gém 6,2 uL nudc da qua xtt Iy DEPC; 1 uL
dém phan ting h-Taq 10X; 0,2 uL MgCl, 10 mM; 0,2
UL dNTP 10 mM; 0,4 uL mdi xu6i HbUBC2b-qF 10
mM; 0,4 uL méi ngugc HbUBC2b-qR 10 mM; 0,5 uL
EvaGreen Dye 20X; 0,1 uL SolGent™ h-Taqg DNA
polymerase 2,5 U/uL; va 1 uL ¢cDNA, dugc thuc hién
& chu ky nhiét sau: 95°C/ 15 phut, 40 chu ky ctia 95°C
(20 giay), 64,7°C (40 giay) va 72°C (6 giay) da cho
phép nhén ban dic hiéu trinh tu HbUBC2b_amplicon
6 kich thudc 93 bp v6i hiéu sudt nhan ban (102,9%)
trong khoang khuyén nghi 90-110%.

PHU LUC
Bang 4, Hinh 9

DANH MUC CAC TU VIET TAT

DEPC: diethyl pyrocarbonate

dNTP: deoxynucleotide triphosphate

HSD: honestly significant difference

JA: jasmonic acid

MeJA: methyl jasmonate

RRIV: Rubber Research Institute of Vietnam
RT-qPCR: reverse transcriptase — quantitative poly-
merase chain reaction

UBC: ubiquitin-conjugating enzyme

XUNG POT LO1iCH

Cac tac gia khong c6 xung dot 1gi ich nao lién quan
dén cac két qua da cong ba.

PONG GOP CUA CAC TAC GIA

Tran Thi Diém Huong 1én k& hoach nghién ctiu, thuc
hién céc thi nghiém, thu thap va xti ly dit liéu. Nguyén
Thanh Long thuc hién cac thi nghiém, thu thap va xu
1y dii liéu. Huynh Bich Tram thyc hién cac thi nghiém
va hé trg xtt ly dii liéu. Tran Thanh chuén bi vat liéu
nghién ctiu va thao luin gép y phuong phép nghién
ctiu. Nguyén Thi Hong Thuong dinh huéng va lén
ké hoach nghién ctiu, huéng din nghién ctu, viét va
hoan thién ban thao.

LO1 CAM ON

Nghién ctiu dugc tai trg béi Pai hoc Qudc gia Thanh
phé H6 Chi Minh (PHQG-HCM) trong khuon khé
bé tai ma s6 B2019-18-2. Nhém nghién ctiu chin
thanh cdm on Huynh Nguyén Minh Nghia va TS.
Nguyén Xuan Diing - Phong CNSH Thuc vat, Trung
tam Cong nghé Sinh hoc Thanh phé H6 Chi Minh da
hé trg qué trinh thyc hién thi nghiém qPCR, va TS.
Nguyén Tién Ding - BO mon Todn ting dung, Trudng
Dai hoc Bich Khoa - PHQG HCM da hd trg phan
tich thong keé.
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Bang 3: Gia tri chu ky nguéng C; trong phan ting qPCR khao sat biéu hién ciia gene HbUBC2b & mé vé cay cao su
H. brasiliensis (giéng RRIV 209) trong thi nghiém xi ly gay vét thuong co hoc va xir ly MeJA

Thi nghiém Thi nghiém 1: tao vét thuong co hoc Thi nghiém 2: xtt ly MeJA
Nghiém thiic wC WT JC JT
Ct,, =SE 26,20+0,05 26,09£0,10 25,26+0,17 25,30+0,09

WC: cDNA duigc chudn bi ti mau vé ciia cdy cao su khong bi ton thuiong co hoc (d6i chiing thi nghiém 1); WT: cDNA duigc chudn bi tif mau vé
ctia cdy cao su bi t0n thuong co hoc; JC: cDNA duige chudn bi tit mdu vé ciia cdy cao su khéong xit Iy MeJA (d6i chiing thi nghiém 2); JT: cDNA
dugc chudn bi ti mdu vé ciia cdy cao su duigc xii Iy vdi MeJA.

10 20 30 40 50 60 k] 80 90 100 110 120
o CAT CGGG AGG CTCGAG TTTTTOL GCAAG AT CT CCTCAG AGACAAT ATTATGCTG TG GAATGCTGTTATATTTGGGCCTGATGACACCTCATG GG AT GGAGGTACGT TTAMATTGACACT

130 140 150 160 170 180 190 200 210 220 230 240 250
TCATCTTTCTAGAAGATCTCCTACAATATTCTCAGCTGCCATGO TCGATGTTCTTCTT TTATTCTCTCAAGAT TTTCAGGCTGTATATT CTTATATTAAGAACTATGCTAACCACCT

AP AR YA ANAAN A A A AR A Ao A AR A AN R

Hinh 9: K&t qua giai trinh tu plasmid pJET1.2-amplicon v&i méi pJET1.2-F. San pham nhan ban HbUBC2b_amplicon
dugc dong hoa vao vector tuong ting vai doan trinh tu tir nucleotide 36 dén 129

Bang 4: Gia tri chu ky nguéng C, trong phan tng qPCR khao sat biéu hién ctia gene HbUBC2b & cac mau vé cay
cao su H. brasiliensis (giong RRIV 209) trong thi nghiém xt ly gay vét thuong co hoc va xit Iy MeJA.

Thi nghiém Nghiém Mau Lin 1 Lin2 Lan 3 Ctyp SE P value
thiic (Cty) (Ctp) (Cts3)
Thi nghiém WC WC1 26,16 26,43 26,15 26,20 0,05 0,3191
1: tao vét (>0,05)
thuong co
hoc
WC3 26,02 26,27 26,14
WT WT1 25,84 26,15 25,82 26,09 0,10
WT2 26,46 26,03 26,31
WT3 26,14 26,12 25,98
Thi nghiém JC JC1 24,87 25,03 25,07 25,26 0,17 0,6916
2 xi ly (>0,05)
MeJA
JC2 25,1 25,35 25,15
JC3 25,55 25,55 25,64
JT JT1 25,27 25,25 25,29 25,30 0,09
JT2 25,06 25,18 25,27
JT3 25,31 25,68 25,39

WC: cDNA duigc chudn bi ti mau v ciia cdy cao su khong bi ton thuong co hoc (d6i chiing thi nghiém 1); WT: cDNA duigc chudn bi tif mau vé
ctia cdy cao su bj ton thuong co hoc; JC: cDNA duigc chudn bj tit mdu v6 ciia cdy cao su khong xit Iy MeJA (d6i chiing thi nghiém 2); JT: cDNA
dugc chudn bi ti mdu vé ciia cdy cao su duige xii Iy véi MeJA.
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ABSTRACT

Rubber tree (Hevea brasiliensis) is one of the most valuable species of the genus Hevea because it
produces a high yield of latex whose is the primary source of natural rubber. Rubber tree was often
damaged and exposed to pathogen attacks through wounds during and after tapping. Gene ex-
pression studies help us to gain insights into the molecular mechanism underlying the responses
of this species to stress signals such as wounding and pathogenicity. To ensure the reliability of
gene expression measurements, quantitative procedures, particularly reverse transcription - quan-
titative PCR (RT-gPCR), require the normalization of the expression level of the target gene (target
gene) to that of a stably expressed internal reference gene. Selection and validation of an appro-
priate reference gene is thus an essential step before conducting RT-gPCR experiments to look for
differences in the transcriptional expression of the target gene in H. brasiliensis under specifically
experimental conditions. Here, the transcriptional expression of ubiquitin-conjugating enzyme 2b
(HbUBC2b) was measured by RT-gPCR in a set of 12 RNA samples derived from the barks of the
rubber tree H. brasiliensis (clone RRIV 209) damaged by mechanical wounding, or exposed to stress
signal molecules like methyl jasmonate (MelA). With the aim of estimating the PCR efficiency for
further analysis procedures, a standard curve assessment was developed using HbUBC2b-specific
primers and a 5-fold dilution of cDNA as template for gPCR reactions. The amplification efficiency
(102.9%), as well as the R? value (0.9992) were within the recommended range (90-110%). The
HbUBC2b gene, stably expressed across control and treatment groups, could be used as a reference
gene for the quantitative gene expression normalization in H. brasiliensis (clone RRIV 209) under the
mechanical wounding or methyl jasmonate treatment.

Key words: reference gene, Hevea brasiliensis, methyl jasmonate, RT-qPCR, ubiquitin-conjugating
enzyme 2b
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	MỞ ĐẦU
	VẬT LIỆU VÀ PHƯƠNG PHÁP
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	Khảo sát hiệu suất nhân bản  
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