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TOM TAT

Trong chon tao giéng ndm Cordyceps militaris bdng phwong phép lai bao tt&r don, viéc xac dinh kiéu gen cuta
locus ki&u giao phéi c6 y nghia quan trong trong xay dung so db lai. Hién nay, cac phan &ng PCR riéng 1é da duoc
hoan thién dé xac dinh cac locus kiéu giao phdi MAT1-1, MAT1-2 & loai ndm nay. Nghién ctru d& dwoc thuc hién véi
muc tiéu thiét ké cac doan mdi dac hiéu cho phan (rng Multiplex PCR dé xac dinh hiéu qua locus kiéu giao phéi & loai
véi chi chi thap trong thoi gian ngan. Trinh tw cac doan mdi dwoc xac dinh dwa trén trinh tw cda 2 locus kiéu giao
phdi MAT1-1 (AB194982) va MAT1-2 (AB084257) trén co s& di¥ liéu clia GenBank bang céng cu Primer-BLAST.
Két qua nghién ctu cho thay, phan (ng Multiplex PCR gém 03 cdp mdi MAT1-1-1-MUL; MAT1-1-2-MUL va
MAT1-2-1-MUL d3a khuéch dai thanh cong céac trinh tw DNA véi kich thwéc 527bp; 323bp va 222bp lwot lwot tir cac
gen MAT1-1-1, MAT1-1-2, MAT1-2-1. Phan tng Multiplex c6 tinh d&c hiéu va dé tin cay cao trong xac dinh kidu gen
giao phédi & ndm C. militaris va (rng dung trong Chon giéng dwa vao chi thi phan tl & loai nAm C. militaris.

Tu khoa: Cordyceps militaris, MAT, multiplex PCR, Locus kiéu giao phdi.
Identification of the Mating-type Loci of Cordyceps militaris by Multiplex PCR

ABSTRACT

In the cross-breeding of Cordyceps militaris using single spores, determining the genotype of the mating type
locus is crucial for constructing a cross diagram. Individual PCRs have been conducted to identify the mating type loci
MAT1-1 and MAT1-2 in this fungus. The research aimed to design specific primers for Multiplex PCR to efficiently
and simply identify mating-type loci in a shorter time. The primer sequences were derived from the sequences of two
mating type loci MAT1-1 (AB194982) and MAT1-2 (AB084257) retrieved from the GenBank database using the
Primer-BLAST tool. The research results indicate that the Multiplex PCR, comprising three primer pairs
MAT1-1-1-MUL, MAT1-1-2-MUL, and MAT1-2-1-MUL, successfully amplified products with sizes of 527bp, 323bp,
and 222bp from the MAT1-1-1, MAT1-1-2, and MAT1-2-1 genes, respectively. The Multiplex reaction exhibits high
specificity and reliability in determining mating genotypes in C. militaris, making it a valuable tool for applications in
breeding selection based on molecular markers in C. militaris.

Keywords: Cordyceps militaris, molecular marker, MAT, multiplex PCR.

nghiép hién nay do ¢6 duge tinh cao va thoi gian

1. DAT VAN DE

Trén thé giéi da c6 hon 400 loai ndm thudc
chi Cordyceps duge tim thay va nghién ciiu,
trong d6 da xac dinh dugc 36 loai c6 kha ning
nudi cdy nhan tao va san xuat (Wang, 1995;
Sung, 1996; Li & cs., 2006; Shonkor & cs.,
2010). Trong d6, Cordyceps militaris 1a loai dugc
nhan gidng phd bién nhit trén quy mb cong

2006). Nam
C. militaris con chiia mot sd duge lieu quan

san xuadt ngin L1 & cs.,

trong nhu cordycepin (3'-deoxyadenosine) (Y1 &
cs., 2014), ergosterol, axit cordycepic, adenosine,
polysaccharide (Bi & cs., 2018) va mot s6 dudc
chat khac. Trong d6, cordycepin 1a mot trong
nhiing hoat chit chinh ctia C. militaris, nhiéu
nghién ctu da cho thay cordycepin c6 nhiéu
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hoat tinh sinh hoc khac nhau, chdng han nhu
tac dung chéng khéi u va khang khuén, ciing
nhu kha nang cai thién hé mién dich (Lee & cs.,
2011; Ahn & cs., 2000).

Trong nhiing nim gin day, ky thuat nuoi
trong da dude tap trung nghién ctu va hoan
thién. Tuy nhién, dé tiép tuc nang cao ning suét
cling nhu ham lugng cac chat, viée chon tao gidng
cling da rat dugc chu trong. Trong d6, phuong
phap chon tao giong lai F, bing ky thuat lai bao
tt don dang dudc tng dung rong rai va c6 mot s6
thanh tyu trong tao giong méi hoéc phuc hdi cac
gidng da c6 (Sung & cs., 2006; Lin & cs., 2021).
C. militaris 12 mot loai nAm ascomycete di hgp, c6
kha nang sinh san hiiu tinh duge x4c dinh bdi 2
locus kiéu giao phdi MAT 1-1 va MAT 1-2 (Zheng
& cs., 2011). Locus MAT1-1 ¢6 2 gen 1a MAT1-1-1,
MAT1-1-2, trong khi d6 locus MAT1-2 ¢6 mot gen
MAT1-2-1. Dé tao dudc giéng lai cAn tién hanh
lai tao bao ti don cé chta locus MAT1-1 véi bao
ti don mang locus MAT1-2. Nhu vay, viéc xac
dinh locus kiéu giao phéi sé cho phép lua chon
bao ti phi hop dé 1ap so @b lai va ciing nhu dé
xac dinh sy hinh thanh t6 hop lai F,.

P& nhan dién dudc cac locus kiéu giao phéi
¢6 thé st dung céc chi thi phén ti lién két véi ba
ciap moi diac hiéu (Tan & cs., 2011). Tuy nhién,
cho dén nay viéc xac dinh ba gen MATI1-1-1,
MAT1-1-2, MAT1-2-1 can thuc hién ba phan
ting PCR véi cac cap modi riéng 18 (Kang & cs.,
2017; Lin & cs., 2021). D& rit ngin thoi gian va
chi phi x4c dinh cac locus kiéu giao phdi, trong
cong bd nay da thuc hién thiét k& phan tng
Multiplex PCR véi cac ciap méi dic hiéu méi.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

Trong nghién cttu da st dung hai trinh tu
locus kiéu giao phéi MAT1-1 (AB194982) va
MAT1-2 (AB084257) da dugc cong bo trén
GenBank dé lam mach khuén thiét k& trinh
tu moi.

DPé danh gia hiéu qua cac ciap mdi duge thist
ké st dung hai chiing ndm C. militaris dugc thu
thap tai vién Vién Di truyén Nong nghiép (P1),
Vién Nghién cttu Thao duge Viét Nam
(P2 - chung lai); hai bao ti don S1, S2 dugc
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phan lap 1an lugt tit cac chung ndm P1 va P2.
Trong d6, chung P1 va bao ti S1 chiia hai gen
MAT1-1-1, MAT1-1-2. Ching P2 mang ba gen
MAT1-1-1, MAT1-1-2, MAT1-2-1. Bao tu S2
mang gen MAT1-2-1.

Ngoai ra, cling stt dung ba cap moi MAT1-1-1;
MAT1-1-2 va MAT1-2-1 da dugc cong bd trong
cac nghién citu trude day dé c6 co s6 danh gia hiéu
qua clia cac cip mdi méi dudc thiét k& (Bang 1).

2.2. Phuong phap nghién ciu

2.2.1. Phan lap bao tit don

Quy trinh phéan lap bao ti don ctia nidm
C. militaris dugc tién hanh theo phuong phap
Single Spore Extraction (SSE) (Lé Van Kiém,
2021). Qua thé C. militaris dugc khii tring bang
dung dich HCI 0,3N trong 15 phuit. Sau d6, rta
sach qua thé bang nudc cit vo trang. CAt mot
doan 0,5-1cm & phan ddu qua thé cho vao éng
eppendorf 1,5ml. Ding chay nghién nhe dé giai
phéng bao ti trong 1ml nuée cat vo trung. Cudi
cing dich huyén phu dugc loc qua mang loc
20pm va pha lodng & néng d6 102 Cay trang
dich huyén phu da pha lodng trén moéi trudng
PDA va nuéi § diéu kién 18-22°C, khong c6 anh
sang. Sau 3-5 ngay tién hanh thu bao tu don.

2.2.2, Thiét ké trinh tu doan méi cho phan
tng Multiplex PCR

Cac cdp mdi méi cua phan tng Multiplex
PCR ¢ C. militaris dugc thiét k& dua trén hai trinh
tu vung locus kiéu giao phéi (MAT) bao gdém
MAT1-1 (MAT1-1-1; MATI1-1-2) vad MAT1-2
(MAT1-2-1). St dung céng cu Primer-BLAST
(https://www.ncbi.nlm.nih.gov/tools/primer-blast/)
trén NCBI dé dua ra danh sach nhiing cip moi
phu hgp.

Do phu hgp, kich thude san pham, ti 1& bat
cép va nhiét do bat cip, nhiét do néng chay ctua
cac cap modi dugc md phdéng trén phan mém
FastPCR phién ban 6.8.24. Phan {ing multiplex
PCR in silico v6i cac cidp mdi dude thiét ké trén
trinh ty hé gen day dt ctia ndm C. militaris
(chting ATCC 34164) da duge thuc hién dé danh
gia tinh ddc hiéu cta phan tng, kich thuéc san
pham tao thanh, ti 1& bat cip, nhiét do bit cap
va nhiét do néng chay cua doan moi. Ngoai ra,


https://www.ncbi.nlm.nih.gov/tools/primer-blast/

dé danh gia hién tugng tu bit cap (Self-primer
va coss dimer) gitia cac doan mdi duge thuc hién
trén cong cu Multiple Primer Analyzer cua
Thermofisher (https://www.thermofisher.com/
vn/en/home/) bang cach thiét lap gia tri @6 nhay
phat hién dimer & cac mic d6 khic nhau dudc
quy d6i tit 1 t6i 4. Trong d6, d6 nhay phat hién
tol da tuong tng véi gia tri 1, gia tri 3 1a do
nhay phét hién t6i uu.

Sau khi thiét k& cac ciap moi, st dung cong
cu BLASTn (https://blast.ncbi.nlm.nih.gov/
Blast.cgi) trén NCBI dé kiém tra do dic hiéu
ctia mdi bing cach d6i sanh cap mdi thiét ké so
v6i cac chung trén GenBank.

2.2.3. Tach chiét DNA theo phuong phap
CTAB (Doyle & Doyle, 1987)

Sl ndm dugc nudi cdy trén moi trucng
thach PDA & 20°C trong 10 ngay, thu nhan sgi
ndm bing cach cao 16p sinh khéi trén bé mit
cua dia petri va chuyén vao 6ng eppendorf 1,5ml
c6 chiia cat vo trung. Tiép theo, nghién miu
thuc hién trong 700ul dém chiét (Sorbitol
0,35M; Tris-HC1 2M pH 8,0; EDTA 0,5M; NaCl
5M; CTAB 2%; Sakosy 5%) va u mau & 65°C
trong 60 phiit, vortex 15 phit 1 1an.

DNA dugc tinh sach bing 700ul hén hgp CI
(chloroform/isoamyl alcohol - 24:1) va ly tam
13.000 vong/phit trong 10 phit. Tiép theo, 600pl
dich néi duge chuyén sang 6ng Eppendorf 1,5ml
méi. Két tia DNA dugc tién hanh bang
isopropanol. K&t tiia dudc rta hai lan bang 500pul
ethanol 70%. Cuéi cung, két tia dugc hoa lodng
trong 50l nudc cat vo trung va bao quan ¢ 4°C.
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2.24. Phan itng PCR

Phan tng PCR dugc tién hanh trén mAay
PCR Aeris Thermal Cycler (ESCO, Singapore).
Phan tng PCR véi téng thé tich 20 pl/méu gdm
nhiing thanh phan sau: 1X Master Mix (Cong ty
TNHH MTV Sinh Héa Phu Sa), 50-100ng DNA
téng s6, 0,5 pmol mdi xudi, 0,5 pmol mdi ngudc.
Doi v6i phan tng Multiplex PCR, néng d6 méi
mbi 1a 0,5 pmol. Phan t@ng bat dau & nhiét do
95°C trong 5 phut; sau d6 1a 30 chu ky & nhiét
do 95°C trong 30 gidy; nhiét do 52-62°C trong
30 gidy; nhiét do 72°C trong 60 gidy. Cubi cung
1a 72°C trong 10 phit. San phdm PCR dudc bao
quan ¢ 4°C.

2.2.5. Dién di gel agarose

Pién di chit lugng DNA téng s6 va san
pham PCR dudc thuc hién trén thiét bi thiét bi
MultiSUB Midi (Cleaver Scientific- England)
véi nong do gel Agarose 1%; dung dich dém TBE
1X; 100V; 100mA trong 70 phut. K&t qua dién di
dude quan sat théng qua may soi mau (MS
UVDI). Trong d6, cac mau duge d61 sanh véi
thang chudn DNA (HyperLadder 1kb).

3. KET QUA VA THAO LUAN
3.1. K&t qua tach chiét DNA tong s6

Hai ching C. militaris P1, P2 va hai bao ti
don S1, S2 dudc tién hanh tach chiét DNA téng
s0 bang phuong phap CTAB (Hinh 1). Dua vao
két qua dién di cho thay cac miu déu c6 DNA
tong s6, chat lugng DNA véi do tinh sach tuong
d6i. Tat cad DNA téng s6 da tach chiét déu du
diéu kién dé st dung cho céc bude tiép theo.

Bang 1. Trinh tu ba cip modi xac dinh locus kiéu giao phéi
MAT1-1-1, MAT1-1-2, MAT 1-2-1 da dugc cong bé trudc day

Tén moi Trinh tw (5™-3") San phadm PCR (bp) Ngudn

MAT1-1-1F ATGGAACACAGATCGAGCGACAC

459 Tan & cs. (2011)
MAT1-1-1R ATATACCTTCGCGATCATTGCCCAG
MAT1-1-2F GTCCTGCTGGTCAAAGAAGC

217 Lé Van Kiém (2021)
MAT1-1-2R GACGGGACCATGTCTCAGAT
MAT1-2-1F TGTTTTGTCGCGATGGTTCTGG

338 Kang & cs. (2017)
MAT1-2-1R CCTCTGGAGGTTCTGCATTCCA
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Ghi chu: M: HyperLadder 1kb; 1: Ching P1; 2: Chiing P2; 3: Bao tit don S1; 4: Bao tit don S2.

Hinh 1. K&t qua tach chiét DNA téng s6

Cross Primer Dimers:
MAT1-1-1F with MAT1-2-1F MAT1-1-1R with MAT1-1-2F MAT1-1-1R with MAT1-2-1F
MAT1-1-1F MAT1-1-1R MAT1-1-1R
5-atggaacacagatcgagcgacac-> 5-atataccttcgcgatcatigeecag-> S-atataccticgcgatcattgeccag->»
LT T IEEEETTT LTI
<-ggtcttggtagegctgtttigt-5 <-cgaagaaactggtcgtcctg-5 <-ggtcttggtagegetgttttgt-5

Hinh 2. Két qua phan tich sy hinh thanh cross dimer gitta cac m6i MAT1-1-1F véi MAT1-2-1F;
MAT1-1-1R v6i MAT1-1-2F; MAT1-1-1R v6i MAT1-2-1F
bang cong cu Multiple Primer Analyzer ciia Thermofisher véi chi s6 do nhay 1a 3

6005p
4000p

ARAT
ZUUop

Ghi chu: M: HyperLadder 1kb; 1: MAT1-1-1 + MAT 1-1-2; 2: MAT1-1-1 + MAT1-2-1; 8: MAT1-1-2 + MAT1-2-1;
4: MAT1-1-1 + MATI1-1-2 + MAT1-2-1.

Hinh 3. K&t qua thi nghiém phan ttng Multiplex PCR
v6i 3 cap moi da duge cong bo trude day véi chiing P2
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Bang 2. Trinh ty cac doan méi trong Multiplex PCR ctia chting C. militaris dugc thiét ké&

Tén mbi Trinh ty (5™-3’) %GC Tm (°C) San pham PCR du kién (bp)

MAT1-1-1-MUL TTCCAAGCCTCAATCGACCC 55 60,04 222
GCCTTTTGTTGCGACTCTGG 55 60,04

MAT1-1-2-MUL CGATCGCCCACTGGTACATT 55 60,18 527
TCGACTAGGATGCCAAAGCG 55 60,18

MAT1-2-1-N1 GCGAGCCACATTTGTCGAAC 55 60,45 660
TTGATGCGCCTGGTATCTTGTC 50 61,00

MAT1-2-1-N2 GCGAGCCACATTTGTCGAAC 55 60,45 312
TCGAGGAGAGCCTTCTTGATCC 54,55 61,27

MAT1-2-1-MUL TAAGAGCAACTGTACGCCCC 55 59,75 353
GGAAAACCCTGGCGAGAGAA 55 59,96

3.2. Két qua khao sat su két hgp gitta cac

cap moi da dugc cong bd

Viéc két hgp ca ba cip mdi MAT trong cac
nghién ciu truéc ddy (Bang 1) cho thay do6 hiéu
qua khéng cao. Dua vao két qua phan tich tu
cong cu Multiple Primer Analyzer cia Thermo
Fisher, da phat hién dudc sy hinh thanh cross
dimer trong phan ting Multiplex PCR giiia céc
mbéi MAT1-1-1F vé6i MAT1-2-1F; MAT1-1-1R
v6i MAT1-1-2F; MAT1-1-1R v61 MAT1-2-1F
v6i chi s6 d6 nhay 1a 3 (Hinh 1). Diéu nay cé
thé din téi viéc khong hinh thanh san phim
khi két hgp hai cip modi nay trong cing mot
phan tng. K&t luan nay da dudc khing dinh
thong qua két qua thuc nghiém phan tng
multiplex PCR véi su k&t hgp gilta cac moi.
Phan tng PCR khi két hop gitia hai cip moi
MATI1-1-1 va MAT1-1-2; hodc MAT1-1-2 va
MAT1-2-1 van cho phép xac dinh dugc su tén
tai déng thoi cua hai gen tuong tng. Tuy
nhién, trong phan ting c6 sy tham gia cua hai
cap moi MAT1-1-1 va MAT1-2-1; hoic ba cip
moéi MAT1-1-1, MAT1-1-2 va MAT1-2-1 khéng
quan sat thdy su xudt hién ctia cac san phdm
du kién (Hinh 2). Nhu vay, cic cip moi da cong
b6 khong thé dude st dung trong multiplex
PCR va can thiét ké cac trinh tu moi mdi.

3.3. Két qua thiét k&€ méi cho phan tng
Multiplex PCR

Hai vang locus kiéu gen giao phéi MAT1-1
(MAT1-1-1, MAT1-1-2) va MAT 1-2 (MAT1-2-1)
1a yéu t6 quan trong cho qua trinh sinh san ctua

nam, mdi gen ma hoéa cho yéu t6 phién ma riéng.
Trong d6 MAT1-1 chtia gen ma héa alpha biéu
hién su tuong tac gitia pheromone va thu thé
pheromone (Zheng & cs., 2012). Gen MAT 1-2
chita HMG-box 12 c4c protein lién k&t DNA c6 vai
tro quan trong trong kiém soat cac gen lién quan
dén con dudng trao d6i chit cho qua trinh sinh
san dic biét sinh san hitu tinh va phat trién co
thé ndm (Béhm & cs., 2015). Dua trén trinh tu
cia ba doan gen MATI1-1-1, MAT1-1-2,
MAT1-2-1 d& dudc st dung dé tao cac cip mdi da
cong bé trude day, trong nghién cttu nay da thiét
ké& dugdc nam cép mobdi méi dua vao cong cu Primer
BLAST (Bang 2) (Tan & cs., 2011; Lé Vin Kiém,
2021; Kang & cs., 2017). Do dai cac cip moi dao
dong tu 20-22bp. Tu két qud chay mé phdng
bing phan mém FastPCR cho thdy, phan tram
bét cip caa cac doan méi véi chung C. militaris 1a
100%; nhiét dd néng chiy (59,75-61,27°C) va
%GC (50-55%) nidm trong ngudng cho phép, kich
thuéc san pham PCR ndm khoang 222-660bp. Do
dic hiéu ctua cac cap méi thiét ké sau khi doi
sanh trén GenBank cho ti 1& tuong dong dat
100% d61 véi chtng C. militaris.

Ngoai ra, viéc két hop cac cap mdi da duge
nghién ctiu trude day véi cap moi thist k& da cho
ra ba bo mdi c6 tiém ning bao gém:

B6 M1: MATI1-1-1; MATI-1-2 va
MAT1-2-1-N1.

Bo6 M2 MATI1-1-1; MATI1-1-2 va
MAT1-2-1-N2.

B6 M3: MAT1-1-1-MUL; MAT1-1-2-MUL
va MAT1-2-1-MUL.
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MATI-1 MAT 1-1-2 MAT1-1-1
MATI-1-2-MULF MATI-1-1F
5‘ MATI1-1-2F ,l' MATI1-1-1-MULF
MATI-1-2R MATI-1-1-MULR
MATI1-1-2-MULE MATI-1-1R
117bp . 122 bp ,
527bp ) 459 bp )
MATI1-2

MAT1-1-2
MATI-2-1-NF

f MAT1-2-1- MULF
MATI-2-1-NEZ MATI1-2-1-MULR /

MATI2-1-NR1
oy

3 bp )
! 660 bp b

Ghi chii: Cac viing ma héa ctia MAT1-1-1; MAT1-1-2 va MAT1-2-1 Ian lugt bi cdt béi mét hodc hai intron (hinh
chit nhat mau den).

Hinh 4. So dé vi tri ctia 5 cip méi MAT1-1-1-MUL;
MAT1-1-2-MUL; MAT1-2-1-N1; MAT1-2-1-N2 va MAT1-2-1-MUL

Cross Primer Dimers:

MAT1-1-1R with MAT1-1-2F MAT1-1-2F with MAT1-2-1-NF

MAT1-1-1R MAT1-1-2F

5-atataccttcgcgatcatigoccag-» 5-gtcetgctggtcaaagaage-»
[TTEETTT [T

<-cgaagaaactggtcgtectg-5 <-caagctgtttacaccgageg-5

Hinh 5. Két qua phan tich sy hinh thanh cross dimer gitta cac m6i MAT1-1-1R va MAT1-1-2F;
MAT1-1-2F va MAT1-2-1-NF biang céng cu Multiple Primer Analyzer
cua Thermofisher véi chi s6 d nhay 1a 3

Cross Primer Dimers:

MAT1-1-1F with MAT1-2-1-NR2 MAT1-1-1R with MAT1-1-2F MAT1-1-2F with MAT1-2-1-NF ~ MAT1-1-2F with MAT1-2-1-NR2

MAT1-1-1F MAT1-1-1R MAT1-1-2F MAT1-1-2F

5-atggaacacagatcgagegacac-> S-atataccttcgogatcattgeccag->  5-gtectgetggtcaaagaage-» 5-tcgaggagagccttcttgatee->
T AR LTI [ 1

<-cctagticticcgagaggagct-5 <-cgaagaaactggtcgtectg-5 <-caagctgtttacaccgageg-5 <-cgaagaaactggtcgtectg-5

Hinh 6. K&t qua phan tich sy hinh thanh cross dimer gitta cAc méi MAT1-1-1F
va MAT1-2-1-NR2; MAT1-1-1R va MAT1-1-2F; MAT1-1-2F va MAT1-2-1-NF; MAT1-1-2F
va MAT1-2-1-NR2 bang céng cu Multiple Primer Analyzer
ctua Thermofisher véi chi s6 do nhay 1a 3
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Cross Primer Dimers:

MAT1-1-1-MULR with MAT1-2-1-MULR
MAT1-1-1-MULR
5-gecttttettgcgactetge-»
T
<-aagagagcggtcccaaaagg-5

MAT1-1-2-MULF with MAT1-2-1-MULR
MAT1-1-2-MULF
5-cgatcgeccactggtacatt-»

N
<-aagagagcggtcccaaaagg-5

Hinh 7. K&t qua phan tich sy hinh thanh cross dimer gitta cAc moéi MAT1-1-1-MULR
vOi MAT1-2-1-MULR; MAT1-1-2-MULF véi MAT1-2-1-MULR
bang céng cu Multiple Primer Analyzer ciia Thermofisher vé6i chi s6 do nhay la 1

600bp
400bp

200bp

Ghi chu: M: HyperLadder 1kb; 1: MAT1-1-1(1); 2: MAT1-1-2(2); 3: MAT1-2-1(3); 4: M1; 5: M2; 6: M3.

Hinh 8. K&t qua phan ting PCR v6i 3 bdo méi M1, M2 va M3 ctia ching P2

3.4. Lua chon bd méi t6i wu cho phan tng
Multiplex PCR

34.1. Panh gia su hinh thanh cross dimer
giita cdc doan méi béing céng cu Multiple
Primer Analyzer

Két qua phan tich hién tuong dimer gitia
cac doan mdi bang céng cu Multiple Primer
Analyzer cho thay khong xu4t hién Self-dimer ¢
ca ba bé mdi khi gia tri phat hién d6 nhay la 3.
Bén canh d6, hién tugng cross dimer dugc phat
hién ¢ mtic d6 t61 uu la 3 do6i véi ba bo moi M1,
M2 va ¢ miic d6 toi da 1a 1 d6i véi bo moi M3.
Trong d6, sy hinh thanh cross dimer ctia b M1
trong phan tng Multiplex PCR giiia cic mobi
MAT1-1-1R v6i MATI1-1-2F; MAT1-1-2F véi
MAT1-2-1-NF (Hinh 4). Tuy nhién lyc lién két
gitia méi MAT1-1-1R v6i MAT1-1-2F khong bén
(Hinh 2). D61 v6i bd moéi M2, ¢6 4 su hinh thanh
cross dimer trong phan ting Multiplex PCR gitia

caic mdi MATI-1-1F va MAT1-2-1-NR2;
MAT1-1-1R va MATI1-1-2F; MAT1-1-2F véi
MAT1-2-1-NF; MAT1-1-2F va MAT1-2-1-NR2
(Hinh 5). Ngoai su xuét hién lién két gifia hai
cip moi giong M1 thi b6 M2 c6 thém lién két
cross dimer gifia cac doan mdi MAT1-1-1-NR2
v61i MAT1-1-1F va MAT1-1-2F, cho thiy bo M2
c6 kha niang it hiéu qua hon so véi hai bo M1 va
M3. Con lai, déi v6i bd mdi M3 c6 su hinh
thanh cross dimer trong phan ting Multiplex
PCR gitta cac MAT1-1-1-MULR véi1
MAT1-2-1-MULR,; MAT1-1-2-MULF v6i
MAT1-2-1-MULR (Hinh 6). Cho thdy mtic dd
lién két yéu gitia cac méi, chi phat hién dugc khi
chi s& d6 nhay dat t61 da 1a 1. Tu cac két qua
phan tich béng céng cu Multiple Primer Analyzer

moi

cho thay bd méi M3 c6 tiém ning trong phan ting
Multiplex PCR. Tuy nhién, trong phan ting PCR
thuc t&, su hinh thanh dimer c6 thé khac nhau
tiy thudc vao diéu kién PCR.
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3.4.2. Két qua thuc nghiém phan itng PCR
v6i 8 b6 moi

Két qua phan tng PCR véi ba bo mdi M1;
M2 va M3 déu xuat hién cac bang tuong ting véi
kich thuéc du doan (Hinh 7). C& ba méu doi
chiing déu xuat hién bing & cac kich thuée
tuong ting khoang 459bp (giéng 1); 217bp (giéng
2) va 338bp (giéng 3) phu hdp véi cac cong bo
truée day (Tan & cs., 2011; Kang & cs., 2017; Lé
Vin Kiém, 2021). Dé6i véi ba bd méi thi s6 luong
bang ¢ bo mdi M1 1 4, trong khi dé cac bo M2,
M3 chi ¢6 3 bang san phdm PCR. Piéu nay cho
thay bd moi M1 c6 @6 déc hiéu chua cao, xuét
hién 1 bang phu khoang 1Kbp.

Con lai, hai bo méi M2 va M3 déu xuat hién
3 bang, tuy nhién két qua cia M2 cho thay kha
ning tach bang thap hon so véi M3, khoang
cach gifia cac bang M2 nhd, din téi khé quan
sat khi chay dién di v6i thoi gian ngan. Chinh vi
ly do d6, bo mdi M3 dude st dung dé tién hanh
chay t6i uu nhiét d6 phan ting Multiplex PCR.

3.5. K&t qua t6i wu phan tng PCR véi bd
méi duge lya chon

3.5.1. T6i vu nhiét dé phan ting PCR véi bo
méi M3

Phén tng t6i wu nhiét d6 san phdm PCR véi
b6 mdi M3 dugde thé hién trong hinh 8. Hau nhu
tat cd cac mau déu xuat hién 3 bing kich thuéde
phut hop véi kich thuée du doan, d6 sang cua
bang khéng déng déu & cac nhiét d6 khac nhau.
Trong d6, giéng 1; 2 va 3 thi nong d6 san phim

thap hon so véi cac mau con lai. Bén canh do,
giéng 6 (57,7°C) cho thay kich thuéc va néng do
san phdm 6n dinh.

3.5.2. T6i uu néng dé phan ing PCR véi b6
moi M3

Phan ting t6i uu nong d6 san pham PCR véi
b6 mdi M3 duge thé hién qua hinh 9. Véi cac dai
néng d6 khac nhau: 0,25pmol; 0,5pmol; 1pmol;
2pmol; 3pmol va 5pmol. Két qua cho thiy xuat
hién ca 3 bang & tat ca cac nghiém thic. Tuy
nhién, ¢ giéng 5 (3pmol) va 6 (5pmol) c6 noéng do
san pham thap hon so véi cdc mau con lai. T
giéng 1 dén giéng 4 cho thay kich thudc va néng
d6 san phadm 6n dinh.

3.5.3. Panh gia dé hiéu qua ctua bé méi M3
théng qua phan itng PCR

Hiéu qua va do on dinh ctia phan dng PCR
sau khi t6i uu héa nhiét do (57,7°C) va ndéng do
doan mdi (0,25pmol) dudc danh gia véi 4 mau P1,
P2, S1 va S2 (Hinh 10). Sau khi d6i sanh véi
bang 2 cho thay két qua thuc nghiém phu hop &
ca 4 mau, kich thuéec va nong d6 bang rdé rang.
Piéu nay cho thdy, viéc st dung cac cip moi
trong phan tng PCR c6 hiéu qua va tinh én dinh
va ¢6 thé st dung thay thé cho viée st dung phan
ting phan tng PCR véi tling cidp mdi riéng lé.
Diéu nay sé& cho phép giadm chi phi va thoi gian
cla buée danh gia kiéu gen caa locus kiéu giao
phoi & C. militaris. Dé x4c dinh locus MAT & mot
s0 loai ndm khéac, cac phan ting Multiplex PCR
cing da dugc thiét lap véi d6 chinh xac cao
(Waalwijk & cs., 2002; Almeida & cs., 2018).

600bp
400bp

200bp

Ghi chu: M: HyperLadder 1kb; 1: 52°C; 2: 52,6°C; 3: 563,56°C; 4: 54,6°C; 5: 56°C; 6: 57,7°C; 7: 59,1°C; 8: 60,2°C;

9: 61,2°C; 10: 62°C.

Hinh 9. SAn phdm chay Gradient PCR véi bd méi M3 ctia chiing P2
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Ghi chu: M: HyperLadder 1kb; 1: 0,25 pmol; 2: 0,56 pmol; 3: 1 pmol; 4: 2 pmol; 5: 3 pmol; 6: 5 pmol.

Hinh 10. K&t qua phan ting PCR t6i vu néng do véi bdo méi M3 cua chuing P2

600bp
400bp
200bp

Ghi chu: M: HyperLadder 1kb; 1: P1; 2: P2; 3: S1; 4: S2; 5: DC (-).

Hinh 11. Két qua phan tng PCR vé6i bé méi M3 ctia 2 ching nim va 2 bao ti don

4. KET LUAN

Trong nghién ctu nay, viéc két hop giiia
moi thiét k& va cac cip mbi da duge nghién ctiu
truéc day da cho ra ba bd moi: M1; M2 va M3.
Trong d6, b mbi M3 1a hiéu qua va cho ra san
phédm PCR c6 kich thuée 14n lugt khoang 527bp;
353bp va 222bp. Chu trinh nhiét cho phan ting
PCR véi bd mdi M3 trong d6: néng d6 primer 1a
0,25 pmol/ul, néng d6 DNA ti 50-100ng. Phan
tng bat dau & 95°C trong 5 phit; ti€p theo 30
chu ki v61 95°C trong 30 giay; 57,7°C trong 30

gidy; 72°C trong 60 giay va cudi cung 72°C trong
7 phit. Sau d6 san phdm dugc bao quan & 4°C.
Do vay, ¢6 thé tng dung bd méi M3 dé xac dinh
gen gi6i tinh (MAT) 6 ndm C. militaris bang
phan tng Multiplex PCR, mo6t cach nhanh
chéng va tinh hiéu qua cao.

LOI CAM ON

Nghién ciiu 1a két qua ti dé tai Khoa hoc va
Cong nghé c4p thanh phd “Ap dung cong nghé lai
bao ti don @& chon tao ching giéng ndm Péng
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trang ha thao (Cordyceps militaris) cho ning
suat va chat lugng cao”. Nghién ctiu nay dude tai
trg bdi Uy ban nhan dan thanh phd Da Ning.
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