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i OE: B R RSO0 B S B B2 (messenger RNA, mRNA)REU) 5, FFEE S A0 L W etk
JE R 52 B 2 o A2 & 0l FE SR R A I 5% =8 )V (reverse transcription real-time fluorescence quantitative
polymerase chain reaction, RT-qPCRFF A7 771k, 753k R H F0FR M S Mk RE — AL RERE R mRNA 4
AREAR, T R MR BEER(SM)-Oligo(dT)BE A Trizol ZMRIARMI L, TUALBEBRMERE | WA AR R) 55, 22
SRR BERE TR mRNA IR o RSB R R L T 5 S N) 2 (chitin synthase 2, CHS2)Bi 1514, #57—
Pl B TR A LY RT-qPCR Al 773, XHZ Ok ire bk . RRE tE T InE . SR NIRRT, &
BIFFE AT LS BUAN (] e B2 R RS AT A mRNA $RIR, AR B T (2¢ 107 cfu/mL) 1 BEHRI 2.13 pg mRNA. ABFFE
ST A TR BE G I 7 A 2 MRV LR 2x10°~2x107 efw/mL, 2P FE Y=—1.69X+33.412 (7=0.9966), 1% )7 %)
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Study on the extraction of yeast mRNA and the detection method of reverse
transcription real-time fluorescence quantitative polymerase chain reaction
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ABSTRACT: Objective To explore an efficient method for extracting messenger RNA (mRNA) from yeast and
establish a specific detection method by reverse transcription real-time fluorescence quantitative polymerase chain

reaction (RT-qPCR). Methods A high-performance silica magnetic beads by self-developed were used as carrier, an
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efficient yeast mRNA extraction technique was developed by combining streptavidin magnetic beads (SM)

conjugated with Oligo(dT) and Trizol lysis, followed by optimization of magnetic bead concentration and magnetic

adsorption time. Primers based on the yeast chitin synthase 2 (CHS2) gene, established a yeast-specific RT-qPCR

assay, and its specificity and stability were validated. Results

Under optimized extraction conditions, the

method enabled extraction yeast mRNA from various concentration, yielded 2.13 pg mRNA even from a

low-concentration (2x10* cfu/mL). This yeast detection methodexhibited a wide linear range from 2x10° to 2x10’
cfu/mL, with a linear equation of Y=—1.69X+33.412 (+*=0.9966), the method exhibited high specificity for the

target yeast. Conclusion

This study successfully establish a mRNA extraction technique by yeast-specific

magnetic bead-based and a RT-qPCR detection method, exhibits good specificity and sensitivity, provide a new

technology for the detection of yeast contamination in food and scientific research.

KEY WORDS: yeasts; mRNA extraction; reverse transcription real-time fluorescence quantitative polymerase chain

reaction; chitin synthase 2
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PR N B F i R U Y, W2 i B
AW, TR Al AR a2 5 D AR MR o T %
DA EE R R — O ) B AR Tl oA ] Bl
e, H s D5 LTS Y 1T S B A, G AR
GB 4789.15—2016€ (& ih Z 2 E R E B A FR T
B R I RE TR B T2 S Al P R ORI B TR Y T
By ik, X dh ROBHRREAS b 0 B R T A T HER AT, 2
{2 At 1Y) St

HA, BEREE A vk A Wi (WESRES
FRRAEACRI i, AR EGE . AR L R AR
ML QYT RIRN T EYFH AR Sk
FEALBRIGB, R EHAR, Rl RSz B AR A KOE . el
PRSSNP4 R
PSSR, (R FRIE . Ay S S G I 45 SR
A ARSI A O A 0 X T 4 ) e S A S T 3, (H
DRLAGE I A A0 S P S 12 SRAF A A i T R 4y
FAWSHBARZE DRI BAR, b8 5% 4 i 4t
THERE . Hrh R A HiEE LR (polymerase chain reaction,
PCR)ZH MM DNA F Bl il $e 50y 3, Sl ise i
R S B R e e, JCTR e U S i
0 5% B 4 T 5 28 2 B (reverse  transcription real-time
fluorescence  quantitative polymerase chain reaction,
RT-qPCR) b W 2 e Fe A1 (9 R AR, SEELXt H AR R 1
W, R EA PG ORIk, T8 5 SR
AL, BT T R A I S g

RT-qPCR H¢ A iy B2 AR T %5 ot 5 1% 4 A% 0l 4% R
(messenger RNA, mRNA)ERHL, SRT mRNA F AR
AL RNA (9 1%~5%) . FoEPE2E, XTREU M RE R
TR SERCRAR I T3RR3R B 4 R K
HigNFE 2, RGNS 5 mRNA i, i

TR mRNA (RO IRAET 00, R sa ik R kAR, B
TN R T 25 mRNA 32507, HRiEAEE mRNA #2
BOTEE/D, B BRI T BRI, (IAFAEREZs
BRI B IGFE S, JRBUSCRA GO A
BG5BT, EYREERIE N R BUR . RS A AR
L BRI, TR T ARG A 2 R BRI AN B 5 2E A )
B, R — R BR SR A Ak T RO R P 4 1 2
GIEREIR AL R T A . /N2 . A8 A 5 el
B R B MR, 45 R EUIRCRE R . AR,
E[IE T B &A1k 7 G I 853 1 17 FH 8 7

SR, A IS 24 p THRBOR A S, Bz b mak
PR T B I T RGEAs TFIR, R AR Bk A A
s, HEA R (R S RT-qPCR RS4RI Fedh
JB o ATTFE M — E AR PR I B o AR BT B =0T R W
TEEGRAT R, HARAEY—(0.2~0.3 um) . RILHEE | 4
Ok RS G 24 LR Sk oA e 7 22 R 2 B B
Oligo(dT) Y EIAHZRIA, FIFEAZAY) mRNA 3> KumHR &
P poly(A) &5 2, 3 it 5 R A &4 Oligo(dT)AREIREE
SPEZE S, B mRNA 5 4% 5 Pk 41, BRI i
mRNA, FEHIERE b, ARV LULT A LR 2
(chitin synthase 2, CHS2) LR, Wil4e b5 19), e
Ptk R U R RT-gPCR K7, hf A r s #
PR RE R A ST W | V5 e IR T

1 MHRERZE

L1 #ME5RF
AT BT TRk D, TR e 8 TR AR SO T S Mg e
AR 2 FIRERETA . 2 FhANTE A 2 BP0 B Tl 6k
AEVITRAR R B0 . 3R 1 W ARBISE T R AN 2R 51
Trizol( 4 £ = 99%, -t 50 3% | 3 ik R AR A BR 2 ] );
NaCl, Tris. Z —JPUZ. /2 (ethylenediaminetetraacetic acid,
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EDTA). 2-Mg bk Z T iR [2-(N-morpholino)ethanesul fonic acid,
MES] . — (& H k)& S H S dh IR 4h (Tris-HCl) . oK B
SN EECOr AT 2, b BTRL T A AR 4 Ry A BR A H);
50xTAE Buffer(5 FAW=R, HBERARAEYEARRNGE
FRA ), 1- & B -(3- WY BE S B9 6 ) ik — W i #h B2 #h
[1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,
EDC]. N-FEEEBEIIMEW L . SRR — Z0R . BlEAD
RNase-free ddH,O(4r#r4li, dbat &3R4 KA Fl);
11123ES60 S #3857 4 . 11188ES08 SYBR Green #¢ i
it PCR R & CR AR W RHE B A BRZA H]); Oligo(dT)
CHS2-F/R 5190 (L E T AR TR A PR Al —
FALTER FEREER B 10 mg/mL, 042 0.2~0.3 um, B
EWFR); 2xBW Z bl (A L)
Fz1 EHFIE
Table 1 List of strains

iz sl R4
Ji 0 % +): (Saccharomyces cerevisiae) CICC 1270

G250 B Wil 5 SR B8 (Pichia pastoris) CICC 1958
AT R (Saccharomycodes ludwigii) CICC 32322

- K57 T (Escherichia coli) CICC 10003
4 18 B E BRI (Staphylococcus aureus) CICC 10001
- T B (Aspergillus niger) CICC 40048

TE R HiEHE B 1 (Streptomyces diastaticus) CICC 24766

1.2 UE5E%

CR22G ik 15 =5 3 2.0 WL (Hitachi H 37 Bl {28 TR
r]); Eppendorf D30 {8 73 B COA R A FRA F);
SYS-I 52 5 = 4l K AL (R #R B IR A R A A
DHG-9013A S50 2 /INEUREAR (- ¥ — 1B FRA FD);
FQD-96X % 1 3 A Bl B i Aor I 22 48 (e M 19 H B2
e A FR2NH)); Bio-Rad Gel Doc XRABENR AR HT REGE
(AR AT B 2= A R DD
1.3 LWHE

A BIF 5T 6 TR BE TR A TR L O AR o AR SR AT
mRNA F2ICR KM J5 2% (A5
1.3.1 B#H mRNA 23

(WEESR R R MR I E W E L DNA, X
10 mg/mL R ILREER 250 uL(REER 2.5 mg), WA ES. A
900 uL 1% 4L 0.05 mol/L EDC (pH=6)F1 200 pL 50 mg/mL
N-BRFEBEHAMEE e, SIRIRSTTIG1E 1.5 he 7236105 i
TR 500 pL BEFEEME (1 mg/mL), PRGN 2 h, &
F 1 h, BB B3 500 uL 2xBW ZEPiE[10 mmol/L
Tris-HCI1 (pH 7.5), 1 mmol/L EDTA, 2 mol/L NaCl]%
R, LIRS 5 pg/ul. A 500 uL AW
Oligo(dT) DNA /K&, Eili FRREEsERA 30 min, B

SES, A 1xBW ZZ0lR/0.1%EIR — 2K 2~3 K,
BRI R E - E AL DNA #3k. H THl4 fah g
TERFE R, J5 2232003 LAWIIG P2 BBk BOR) it B v ik
ArhRUEAL M A, JEERS T A 2 TR A 10 mg/mL.

(2)Zfik o TR e B85 7 e P Eh % S A A M B B 15 5
J 30 °C, 150 r/min FEFHREFE 3~5 d, TERLH 225K, I 2 mL
B, 12000 r/min B5.0 5 min ¢ F350, BOUTEE; DUREMA
I mL Trizol %, 7 54w, WEWRY 30 s, EHE S min;
4 °C 12000 r/min &.0> 10 min, Tk EREFIEBES —
TR ELOE R (DB AN RETR B B A a2 ) .

(3)BEMZIM  WIFS3 3 mRNA, [ B P A AR
FNEE, HBCLREER R MR DNA @k AJLH,
EEE RO RNRAE, K EERE, BT R

(DIFVEMA 1 mL 75% L1, Rt B R EiEvE gk, #
e, WHBRES 21K,

(5) mRNA Wi, 320, #EEET%E 10 min, A 50 uL
RNase-free ddH,0, #Z&WIKIES); WE 2 min, JEMIE
FIEW(F mRNA),

O)WLfb i eR & . G ) 45, SRR AERERE
mRNA U .

1.3.2 mRNA i Z#n

()R E BTSN o 3 73 B RE mRNA 774 1 pL
AT 0 3 R i 5 AR

(2)Ba i MR H5E FELKCROR I o R HR L DK 1470 A0 4 D B L1
SEREE R
1.3.3 #3 qRT-PCR # 7 %

JITPAN TSR B EE ] mRNA A 525 K hfie e,
SRR | R EUE ) RT-qPCR A 5 v i i 35 [ [
F W) Hi R A5 B H 0> (National Center for Biotechnology
Information, NCB)& % CHS2 #R 74, Fiit4rmrs]
Yk 2), ¥HEEA mRNA #H47 RS (ER 3), YT
80 °CHRAF; HHTHNeER PCR ¥ (E 4 &1
95 °CTRAEM: 5 min; 95 °CAEE 155, 55 °CiR 2Kk 20's, RAEWK
N5, 40 MEH).

=2 slIHF5I
Table 2 List of the primers
5197 5(5'-3")

CHS2-F CCAGTTGCTCCGAACAGGTATGC
CHS2-R TTGCTGGGGTGATAGATGGTAGGG
=R3 RERGHR
Table 3 Reverse transcription system
B Hiliy el AR
RNase-free H,O £ 10 puL
5xgDNA digester Bufft 2 uL _
I S ey re C# 42 °CHF 2 min
gDNA digester 1 uL
mRNA 1~500 ng

A 9R— ) SN TR 10 pL
2xHifair® II SuperMix plus 10 pL

25 °C 5 min, 42 °C

A
AUk 30 min, 85 °C 5 min
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F4 WHEE PCRYMHER
Table 4 Real-time quantitative PCR amplification system

445y uNayme LU
TR 10 1x
IEM5145(10 pmol/L) 0.5 0.25 pmol/L
15145 (10umol/L) 0.5 0.25 umol/L
BEH cDNA(FR R 10 1i%) i
JC Ak % 20l

B HAMIE A% R (complementary DNA, cDNA); 1x %/~ 1 4%
WP, -FORIMANTC B W B (E; cDNA JIAARE ] AR 5 52 b e i
PR

1.3.4 #2I mRNA 5 % RNA # K4k s b

JPEAG A T SR B mRNA 768 F30R Eratk
B PEAT R RIACR N L SLE . M 2x107 cfu/mL R I R
B (2 mL)th 43 BB mRNA K 4 RNA, #44#H 50 pL
Y RNase-free ddH,O ¥l . 43 IHL 1 uL f) mRNA ¥R A
1 uL 5 RNA IR, A B R SRARRRIAT, 5255
B 3L E, Wi cDNA fIEF B {E (cycle threshold,
CT)Z 5

(S 2 o (A BF 90 4 2 1 i 5 5 R 3R G 2K
SM-Oligo(dT)#: 4B mRNA .

QXL . i FHAESE Trizol 132 HLE RNA,
1.3.5 AAmEea i, ZHENE

(V)RR e BR AT 1Y vk X 36 1 B AhiEfT RT-qPCR
PSSR

Q)RBE, Wil FR R E mRNA RS
K55 s AL BHIE, #EFT RT-qPCR R BUE 1IIF
14 HEHZEEXRK

IS 3 d X —FEAR (2% 107 cfu/mL FRIE B 14 7
2 mL)FE Tl B AT SIS (BER 3 IR, n=3)HEATTEAY, S5
PIEBR WEAR 22 S AH XA I (i 22 (relative standard deviation,
RSD)F /R

1.5 HIEAIE

ARG AT E SRR 3 RS R (n=3). &
FH SPSS Statistics 23.0 #EFT4Ei12£53 47, {#H Origin 2018
VAT B AR AL RIS o A4 LR, R Levene K
HEAT ) 250 PRI IG:, # P>0.05 A K &40 )7 25 551k . R H)
HUH Ry 2 BT ik AT 22 AR B, R A BN B A M 2 Rk
(least significant difference, LSD)EATLZ E LA, VIAIH
FRFRTE L] 22 5§ P (P<0.05) . W 20 W] LU 43R Pl gt 7
FEA ¢ 8550, DL P<0.05 hZEF50F, P<0.01 W25 EE,
P<0.001 NS BE, EhiRERIRFRERZE, HF
ANRINE AR 4 8] 25 53 8B 35 (P<0.05), *37R 5% IR
AR O

2 EREHR

2.1 HIRFEVRUAES FERREEE
{8 B 2T A0 1S B8 38 A T B A S AR DA T A IR,

YT TR, HEWRT AR & A Ak 25 A0 B R AT
Oligo(dT) 2 FH At AU B s e % 1 R 21 R ) SEAZ T RS, o
LRI AT RELE 1240 em™ (RXTHR PO, fHi45) 1 1080 e (%f
Fr PO, )2, ABiF S0 B2 A O RERRUEA T T LT
ARRLT AN EFRAL: 5 R4 B 0 B R R M E REER(SM) M HE,
A F AL Oligo(dT))5 FIE A WI(SM+T)FE 1240 em™' (1
R IR AXTFR PO, 4R 3h) I 1080 em™ (X FK PO, {if
AR T B A SO A (] 1), R U 2 2 11
P UEF Oligo(dT)Z 17 MR i rh B IR B 28 15 W BR 2% 1T B A8
B S, 51 A R A 2R B i AE 5 1 2= 4% B Lk
XEH, EYEAR Oligo(dT)E i 2 I 28, T 5 55 25 A 2 Wk
PRI

110 -

—SM

100l \ ——SM+T

90

1 1 1 1
0 1000 2000 3000 4000
W /em™!

T Bk BraR43 5124 1240 cm™ #1 1080 om™ b WL LW
B 1 BERERFIBEER %5 Oligo(dT)RIJE B HL21 SNk A
Fig.1 Fourier transform infrared spectroscopy spectra of
streptavidin magnetic beads and beads conjugated with Oligo(dT)

2.2 WEEREEESE mRNA B
22.1 HALEEZR A E

4 TR W B R, AR A AR R A, Rk
EREBEE N 10, 20, 30, 40, 50, 60, 80, 100, 120,
140 L, 76BN 23107 cfu/mL BIZHET, ABFFENT
WESR AT T Ak . AN R #E2K F X mRNA 13 HAT 58
2R X % Levene(GRJH SPSS Statistics 23.0)45 5, £%4H
J7 551 (P=0.386), FE IR FHERE R 2450t T 40t
B(LSD FH/Gfusy), MEMKRAREMN 10 uL 3inZE 50 uL,
mRNA 15 R 82 B & b I H(P<0.05); X4 12k & ik E
60~140 pL #HZ N TC R % 2 5(P>0.05). FERETRH &N
10 pL Bf, mRNA $2BUKTPIRAR, &Rk A,
LR B R TR 2 DL 5E 42 W R 4734 P A9 TS mRNA
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SrF, FEFRS mRNA W E FIERFRSN, SEERBGE,
FE 20~50 pL WEBKER, BEERAEKFH R £, IR
mRNA WSCRIET:, FERIRAHEN 60 pL i), BIA ks
FNEAE, REERF YRS R (=80 uL), B mRNA FY¥RE
BHEZK, BREEEUS LTS IR
Y=5.8549-7.17509%0.96092.X (*=0.98639)(& 2), I L 5
B HEER-REBRZE A B 12 FEARMRE R, BBk it
AT mRNA IZEA 30K, 76 60 uL BEER T, £z
R R FREERXT mRNA &SRB ik, 407
FERERE 60 pL Wik A& bR

e A
[S2

6 e e e
(3
5+
Y=5.8549-7.17509%0.96092X
w 4r =0.98639
® 3
2 =

Il 1 1 L Il I I

0 20 40 60 80 100 120 140 160
AR RESR B /UL

&2 BERE AR AW R AR A T mRNA S5
R0 (1=3)
Fig.2 Effects of streptavidin biotinylated magnetic bead on
mRNA extraction yield (n=3)

222 HACEER WA

TELCESR A& T, A — 2P X3k T mRNA
) MR 6 s () 22 S X 8O B2 . TR 60 L Y A A 2k
FH&E, X 2x107 cfu/mL A FRE R EF 547 W% B At IR 61 Ak (1
2.3, 4,5, 6, 7Tmin). &R A 3 FrR, 1~5 min B9
BT, mRNA 52 O FE 6 2 W% B B [ iy 34 fin 52 0 526 434
B, 7E 5 min B AR, 0 BB B 4K 3] 6~7 min
Pk R o B R L S R T R, AR 5 min AR
fELE A mtIa]
2.3 EZfFE mRNA 2SI
231 EHAGRRS T

Sy B UE A 4K 5 1k o e R AR 1 B BB P, RV
JE 2x 10" (W R4 CK). 2x10°, 2x10°, 2x10*, 2x10° cfu/mL
PR AT A0 BE AR B, R A O BETHX T e T e B 5
A FE RGN L SR FH SPSS Statistics 23.0 HEATER AT, A [RIH
ERERL R ) mRNA 135622 5 BT S22 X (F=64.143,
P<0.001), RfH LSD HGK a7 £ E L, mRNA 5%
YR e BE A AR AR T @ 5 A8 Ak, VR BE 2107 cfw/mL T
TRAENEHEE 2.13 pg mRNA B YEICEE T Aae0/da30
FLAE 7R 1.8~2.0 Z [0, $2HUH) mRNA 4R &R 80+

HEWETOR(E 4)0 X UL, ARWFFE sl A PR E
FEAS ) mRNA $2H,

101
—a— 2x107 cfu/mL
8 -
—+—
w O
=
o
N 4 -
2k
0 1 1 1 1 1 1 1
1 2 3 4 5 6 7
ASTR] W Bt st ] /min

P 3 TRV B I TR XS S IR RS (n=3)
Fig.3 Effects of magnetic bead adsorption time on mRNA
extraction efficiency (n=3)

a
8_
b
E I
o c
< T
Z 4f T
& d
E T
€
2_
0

2x107 2x10° 2x10° 2x10* 2x103
T B8 TR VR S/ (cfu/mL)

4 R[FEEREH T 9 mRNA $EBUSR (n=3)
Fig4 mRNA extraction efficiency under different yeast
concentrations (n=3)

232 RREBEH mRNA 2B

TRHUH 1 2 2x 107 cfu/mL 1 3 Rl [l B B B A T 3%
o MT, AR B 20 60 BE AT 7 e A vk B 5 R A
(BFEERE AT T 3 IE L IE). 03K 5 R, Aot
3 FIASIFIFNE BT BE FERRES A SUR I mRNA, 4 FEATT,
JIT A FEAR B A0/ Aago ELAEIAFE 1.82~2.00 Z [, FEHHEE R
V5 PR, Asso/Anso LLIEAT T 1.65~1.86 Z[H], iRFE
it HER S A BILVE R S5 /IN o T2 AR B4 8 Bk, REAE T
S5 SRR B AR I K A3 AR AR SRR R

TEEAZAE D) (LR TP BB b, 0 mRNA G #2573
A ZRIFF R [poly(A)EP"? . AIEAl mRNA £ i) 585
P, BCS pL bk 3 A [FIEELE B mRNA 724, 1%3 N bi5E
B2 R DK 4 78 A [ % B 1 mRINA L HL UK 45 58 % (B 5), 7665
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Gyt X A] S A3 A0 H RAH, Ih BUAE )
mRNA MR IKIESR . RIS E 55058 . 5], H
FIRERTFESTRE(1.5 kb X)), FHMILEES]
1 mRNA R Boe e, REERERERAR .

*5 T FEEFE mRNA ZEERNE

Table 5 Determination of mRNA extraction rates of
different yeasts

mRNA Jii it

[Ea83es| /(ug/mL) AaeolAago  Aaeo/A230
147.10 1.91 1.80
CICC 1270 150.00 1.90 1.80
140.60 1.89 1.78
153.20 1.98 1.78
CICC 1958 160.80 1.82 1.65
163.08 1.98 1.79
113.50 1.92 1.91
CICC 32322 121.80 1.89 1.83
98.76 2.00 1.86

CICC 1270 CICC 1958 CICC 32322

Fl5  mRNA SUISHEEER(1%) Rk A]
Fig.5 1% Agarose gel electrophoresis of mRNA

A 3500

3000
2500
i 2000

il

5 1500
= Looof
500

ofF—

-500

24 BNEEERNGE
2.4.1 ®HH RT-qPCR & 7 %

W BT HE B 2% 107 cfu/mL B mRNA S #5554 ) cDNA
YRR G2, g ST — ol e B TR R S 432 A
o DA BE TR 40 R RE R A HOAZ 0 BLA3 LT B0 A X 42,
HERZ CHS2 BEFE, HT CHS2 HEEERE:R T
FEGRSE, STV R BRAR ARG IFEARE Y, RIS cDNA
JERR, R CHS2 $55RtE5 4T RT-qPCR ¥
B, K 6A P IR S PN Lk, HAEM RS
KIS A1, SO R BRE W, 76 8P 2k
g, XRWRNY WG 3N I FRE, § S8R R AT
Bl 6B JEfMZ Bn, ¥ YRR — R8I R,
WERIRTHR, TCARFRFPEY 3 W al g | 9 — SR AR 1 R, 3R W)
Py 2, CARRE R, S PO BTG
WEL, ZE L%, AT CHS2 51457 RT-qPCR 431
R oA R SR RE, 8 S S R A 1 sk I
2.4.2 mRNA &z s tnl

&L RNA H95%LL I A& RNA (ribosomal RNA,
rRNA)FI%;iz RNA (transfer RNA, tRNA), 785}, 3%
SedE A RNA 435 mRNA a4rA MRS 540 . dNTPs
5194, FEHR cDNA 4 SR EG. TR &
BB RNA RG] &, AT He 3 FhEEREE (2107 cfu/mL
B ROZE PRI B3 0 (B RNA BB &) FlA 7 ik (R EL
mRNA)WRBUECR, Wk 6 Fin, BRE CICC 1270,
CICC 1958, CICC 32322 7EMRFE I % T 5a dh A HE U,
afi AL T T B e i (3R 6).

Ry R 2 Ak 5 04 B2 BT P RE 5 B R sk, L
2x107 cfw/mL BERFRRONFEAR, HLACAR 7 42 B mRNA
SR s R cDNA(RAT i mRNA-cDNA) 5 3% it 177
SRIBUW A RNA REFAERE cDNA(LLT &R
RNA-cDNA)7E qPCR P S4%RE . L CHS2 3L N AR,

B
600

500
400
D&% 300
200

100

0F ——

60 65 70 75 80 85 90 95 100
HRpEErC

6  CHS2 519y 2 (A) T R AF £ (B)
Fig.6 Amplification curve (A) and melting curve (B) of CHS2 primer
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Table 6 Comparison the extraction efficiency of yeast culture

i jinreridiy

TR fug/ml) Asgo/Azso Asgo/ A3
A i 145.90 1.90 1.8
ICC 1270  3ahh 1 82.60 2.18 1.73
Ti b 2 65.41 2.07 1.61
ERH 159.03 1.92 1.74
CICC 1958  3&fih 1 97.32 1.92 1.74
T b 2 78.05 2.44 1.86
F 111.35 1.93 1.86
CICC 32322 3ifh 1 94.14 1.80 1.52
Ta b 2 88.23 1.77 1.65

A4l cDNA [ CT 5%, mRNA-cDNA [9F1g CT
(21.50+£1.21) & # ik F B RNA-cDNA 4] ¥ ¥ CT
(25.80+1.24) (P<0.0001), ACT=4.3( 7). HEZEHR L
CFUIHFIET, 5.5 RNA-cDNA 4L, A8 7 s R B
S A 1 cDNA BEAR 0% 2 0 i, XKW, a4k
mRNA FRHUH) cDNA #ERREEDS A 403 5 qPCR K RLRE o
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Fig.7 Comparison of qPCR sensitivity betweenmRNA-cDNA and
total RNA-cDNA (n=3)
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R UEAF ST RT-qPCR [ER: T AG Iy k () 28 4801k,
2L P AR AR A R TR AR R B 4 e i R
PP PR B TR 10 RFAR AR R (2%107, 2x10°, 2x10°,
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Bl 8A, FTA WAL B 19 1 I A2 TR S TSP i 2K,
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DI RRARRE T RTRONAEA, TRV R T [Lg(cf/mL)]
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Fig.8 Amplification curves (A) and melting curves (B) of RT-qPCR
for yeasts at different concentrations
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244 HFHIE4E RT-qPCR %0l %

Xt LAY 3 RNERERERR . 2 FRANGE . 2 FhEE RS TR I
TEFE SRR IE . IR 7 F/R, 3 PR AR AR E A E
CT J o FEAGI 7= 4, 1 2 Flam iR o 2 b o 2 ) e B J

B Iy 5=, AREA AW TR E) H AR 235 4 K
B{EL, ELAED ST AR B S U Hg i 2k, XKW CHS?2
R E AR RE B RT-qPCR R 32 B 6% S TR Je B BRI 4
SRR

£7 HEMRITE RT-gPCR #&U%
Table 7 Verification specificity of RT-qPCR detection method

CT v

(51 [k T TS Y CT V- #{E 2 CV/%
TRV e £ 21.86 20.98 21.69 21.51 0.47 2.17
[izas EEL S0 72 5 i e B 23.68 23.46 23.77 23.64 0.16 0.68
WEEE Sy N5 25.52 25.75 25.98 25.75 0.23 0.89
- Kipa KW / / / / / /
& O RIRTE / / / / / /
_— i / / / / / /
e TE A Pl R T / / / / / /

7 AR5 R B (coefficient of variation, CV), CV=(F51HE22/H{H)x 100%; /Z2 /R A KM F] .

3 THES4R

AW S HEST T —FPJE T4 B 08 AR #E 2R -Oligo(dT) W
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F RT-qPCR (1 REBRRR S A Iy v ek B 2 BF & 114
B R AREER A EARAA, FEtEE S poly(A)RY mRNA,
HRORER T B RNA i rRNA | (RNA 78 g i h
5 mRNA [3& 5P, ATIEET: T A0 Y 2 ek, X —
BB QU %02 DEWAR Z:Hr Oligo(dT) % Al Z AT 538
—3,

CAMILLEPY R S8 i T #EERE . B O . AHLE
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il HA B E R, SAB R ML B bR —3. 5B
BRI B AR, AR E— NS, ETFRERR
BAH R, [RIRE A B SR 1. ASBIF ST R A 25 %
K B Bk -Oligo(dT) 5 s, 3 i 4% 52 7 & 4 poly(A) )
mRNA, Fri2HY mRNA 7EMREE | 4l | S8k F¥ET
BSE il RNA BESRIEARBGAF G, SCPUA R R vk B 35 7]
PAFH R mRNA,  HAE SRR B (14 Sl R A 1 42
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