Research Papers BR85S &=

)] £ty semmmin
' Progress in Biochemistry and Biophysics
)4 2017, 44(6): 495~503

www.pibb.ac.cn

il RNA Cre-miR914 £ 5if#x7kis
X = i BB B & by g R
WA IR ERY B FRED e ¥ 0 I

(OO P E R B KA AR T AT S AR S A, B 4300725 2 R ERFEERR R A RENER, S8 230022;
R ERERE KRS, JEET 100049)

BE  mEPER A ETHIGE WIAS A, R B A A g T X R A R mAGE R . BAT, A
SRR R 8 1138 LML AT 9T 32 A PP 7 AR B U s R FLAH DG I SRR R A% U T, 1T 7 9% 4R B 225 R o v UL 38 7 (1 1
MCHRE . FERTHINEA R, FRATE XA EEA R 1) E & PCR IR RAEYE B 2E iR B, TE 2 MRS Cre-miR914 &
XA B RA W R RPLIS, EXTEAMIRIMEREIARAE . AT h R HAME B2 G REARAN P HE T Cre-miR914
MIREIER 2 RPLIS, ¥ FIH € & PCR BIE Cre-miR914 KR M RIENE L, K Cre-miR914 FIL(E =i b3 5 T
W, M RPLIS FILHE Hif, [FIRNEIE IR Cre-miR914 id RIBHRAEEIER RPLIS T FRIAME, 456 miiMid db #LFIfitE R 1Y
W, K Cre-miR914 i K5 H B R EEXN Pr iR it gt /), MALHEE RPLIS IRk #dm VAR iR i iage /). &

AR T —> microRNA £ 5 V8% B8 M & N FE 1 7 AL, BPAREEE I R4 Cre-miR914 KL FEFER RPLIS RIS

57 B P E B

KRR iR, BURNA, WHAGER, ARHE, HEER
FRHES  180.1715

HERAEDII AL IR Z R 2, BT IEHE A
WAL, WOE S E B E ISR, B0 i
IR, mih. T8, s, B AL LR
5. R A I A R R A S S R e e
FIRLED, ¥ & DNA 24k, RNA #3536, BAKR &
AT N2 %A w0, ERF R B, JE
ih RNA, JCH 2 RNA(microRNA, miRNA)TE
AWy G B T B EE ISR . R IR
RIWH miR396+ miR319 % 12 #f miRNA S5+ 7
PR 7E UV-B 3 R I miR156/157 miR169,
miR170/171 % 21 ¥ miRNA £ 5 & Mg 18 59, 78
iR, RIA miR1S6 miR1SS % 14 Fh
miRNA FiEB H 2 51E D, 755 SEy
tr, AWM E N miRNA % TAF 5 22 i
FPARAF I, ARG AR e 38 B 1 Th R AFF LT R (1)
TAEAZ, REH—DniE. MAEIRERE, Bk
SRR AR, T R B AR T — R M BR
AW LI EL R 2 . 3% B AR P (Chlamydomonas

DOI: 10.16476/j.pibb.2017.0073

reinhardtii) & — F 0T LAR] D6 RE 24T 6 & 1F H 1) 5
SRR E R, EHRA R RN 00M, Tl
FP)s AR AL EREE R AR RKRIE . g DL
IRAEAE . RAFRT G EL . R R E IR 58748
PREEHF AL, BRI\ e AT 6 A A AN GH e A= 4
SEIE T B R AR R A 0. B 2 A e R
A B MPOER R, AR, fERBER
TR B RO FIG G Z 8 A miRNAs 251
U RSG5 T T AE AR WA TE 2 Fh e ot 75 b
A AR miRNAs 2 5 g i@ Rofs, (HAHR
(R BIF 9T 2 B T vl & 7 B T T 6 2. miRNAs )
J& 2 ) Re W T . FRATT A BT OBA W AL R R I
Cre-miR914 T2 Pl IE (FiR . RAMNATEL i ) b 31

* [ K B R TAE(SZ8-Exp1 AN E 5K H 2R F} 2942 (30970688) %
ByIie .

= HINEER AL

Tel: 027-68780036, E-mail: space@ihb.ac.cn

ks HH: 2017-03-04, 52 HIA: 2017-05-09


http://www.pibb.ac.cn
mailto:E-mail:space@ihb.ac.cn

*496+ MU FEESE YRR

Prog. Biochem. Biophys. 2017; 44 (6)

TE NREMBLS, RN &SRR R A AT R
J& RPLIS. N T %E Cre-miR914 1 RPLI1S TEAS ¥
fR S B R, FRAT T A AE A T 4
B 400 7 0 € T Cre-miR914 1 BB 2 ] 22
RPLIS, ¥FHF|H € & PCR Wif R A KB IF
SIS RIBRA R JE B3R A b, BT TEAC
e T IV R 4% R PR P AL AT A

1 MR57E

1.1 SIEMR

SEIG FH Sk B A (Chlamydomonas reinhardtii)
cwl5 #k >k B 3£ B A s K % K B A PO
(Chlamydomonas Genetic Center, Duke University,
USA). % ] TAP (Tris/Acetate/Phosphate) 5% 75 % ,
E(25 +2)C . JelE5EE 100 wmol *m?es, #%i#
130 r/min #2 /R _FREFR04.

1.2 SimimBaE

R IR EE 77 B X HOW#E M 30 ml, B T 50 ml
KEEFRE . BRI E T A [F 9% B w6 g
@20 Rk B AL FE 15, 304 45, 60, 120 min,
SR B ORI, HEAT S5 SRAF AT
1.3 E£MESFTN S EEENF

FIH RNAhybrid X} Cre-miR914 34T #E 3 [K 71
M, SEHENE1-e25F1, 8-u2)b.

T BN ARG BT S, FRATTx
i (42°C) AL FE 30 min 5 A 75 20 Mt k47 9 A
JE, IR I E AT AR HOR A W AT B AR LI
RAFZIT microRNA FEAR 4L mRNA HE0.

14 EEZPCR

1.4.1 /& RNA $2HUJ ¢cDNA & k. & RNA $2H
K H Invitrogen Trizol Reagent {7, FEE LS
WAV D VB 2. cDNA & %) & mRNA
FE S cDNA 4 AT miRNA 5% cDNA & .
mRNA % ¥ 5% cDNA & R F BNt 4 A A
CW2582 i) 10 wl A % . miRNA K5 ¢cDNA
A R RE R 28 A & CW2141S 3R57F & 10 wl £
SRR

142 miRNA %ot & . KA RN L A F
CW21428 {71 & 4 72 10 20 Wl % 6 8 & = B AR
ZA. M 2xmiRNA gPCR Mixture 10 wl, 10 pmol/L
Forward primer 0.4 pl, 10 umol/L Reverse primer
0.4 wl, MBEH cDNA 1 wl, ddH,0 8.2 pl. 4%
PEARHE 51 P38 K IR T s A A A, PCR R 7 N
95°C i 4% 14 10 min, 95°C ZE 1% 10s, 58°C Bk
30s, 72°CHEM30s, RBFLHEAT 40 MEH.

143 mRNA RN E&E. KHE MDA A
CWO0957 i 7 & #E 72 B9 20 pl % 6 € & % B Ak
Z. JMA 2xUltraSYBR Mixture 10 wl, 10 wmol/L
Forward primer 0.4 pl , 10 pmol/L Reverse primer
0.4 pul, #HK cDNA 1 pl, ddH,0 8.2 pl. [efiZfF
WA 51 W38 K FE T BS A A ), PCR 27 A -
95°C i 4% 1 10 min, 95°C ZE 1% 10s, 60°C iB K
30s, 72°CHEM30s, JRMILHEAT 40 MEFR. FHXT
B PCRIETHREBRE I H AR, F=229,
Cre-miR914 5E & PCR RN Z K & U4, 1M
RPLI8 5E & PCR RHMINZ R Z& GAPDH. 51
FPAZ WA 1.

Table 1 Primers used in this study

Genes Primers sequences
Cre-miR914 Forward CGCGCCGGAATCCGTGGAAA
Reverse Offered by miRNA g-PCR Assay Kit (CW2142s; Beijing ComWin Biotech Co.,Ltd)
U4 Forward AGTGTCGCAGACTGTGAGG
Reverse GGAAGCGTTCCGAAGAA
RPLI8 Forward CAGCCATGGGTATCGACCTC
Reverse CTTCTTCCTGCCACAGCAGA
GAPDH Forward TGTGAACGAGGGCGACTA
Reverse TGCCGAACTTCTGCTCC

1.5 miRNA 3 RiAFREE
FJ 7 miRNA i %15 5k 5 18 A1 S 56 = /i 3]
TR B 7 v53 4709 ¥ J5 31 pSAD J5 ) GFP H

BYAE Ned 1 1 EcoR'V 2 AN B il 14 P 171 B Ak >R FH X
R 1) & e A G R B (luciferase) #E K], BT LLJE
7E luciferase 2 K J5 K H EcoR T 1 EcoR V XU V)
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53 MERE b Cre-miR914 WIHTARIF HI(LA Cre-miR1157
VRN T A4 S8 0 T ) 759 21 miRNA T 3R ik
JRRL T8 0 B ) 2% Ak JE AT B BRI A, R B2
T H RN RE IR E L Rk, HETwE
PCR Kk
1.6 FRERE T RIEMGE

4y 7 I TR o 3 0K TR A 2 B R AT ] 51256 = iT 1
FER W TTERATY: K53 pSAD J5 () GFP J1
BAE Ned 1 A1 EcoR'V 2 A BRI P9 D) B 4 R FH XX
filg 1) B e N 58 J5 51 HSP70-RBCS2, #E#:4F LLJG
TEZJE 3T JE K EcoR 1 1 EcoR V XU 43 5)3%E
% b RPLIS B K CDS 741 11 753 2] miRNA 7> 3£
IRJFRL. TR PR 22 T i) 46 PE AL S AT B RS Bk
1, FIHE RS RFEdREK, HETEE
PCR Kk
1.7 REEKNZE

BEETHE, B2 ml J5E A s
1.8 ERHHARTE TN ZE (Fv/Fm)

B 5 ml, BEEALFE 10 min J5 £ ] Phyto-
PAM & 1 54 i Fv/Fm {5
1.9 ROS ZEHINE

B 1 ml, 3 000 r/min B0 8E J5 14 F] PBS
YR 2 Ik, BTN E AT | ml PBS 2%
MR FER . ROS & & 13 & FH 28 = KA | S
P SR IR 77 £5.(S0033), i) b3 B N
PBS ZEMF eI DCFH-DA, {24942 ¥ 1 mmol/L.
37CHMELFFE NI E 20 min. HF% 3~5 min Al
BRI —F, (FREF A 7E 4. B 5 e
FIRMEH PBS Sl &0 BB R 2 k. fE
F % D)6 Bg #r X (Filter Max F5, Molecular Devices)
7 488 nm WUR K, W& 525 nm RSB T RS
i e,
1.10 FEBR IS (MDA)NE

S CER[ 161/ 772
111 RitESH

A FIAE 3 AL ERARESE, HET 3 o
SLSRIRIGHIE, X A AL A AL A AR 3 AN
FEE, RUESLI RIS, BEFIH SPSS 13.0
AR AT 2 57 B AT (P < 0.05).

2 & B

21 EYERFTNSEFENFEE Cre-miR914
RYSDEE 2 RPL18
JE L RNAhybrid X Cre-miR914 HEAT 83 K Tl

W, — 315 2 3 I K (XM_001701174.1+
XM_001691387.1+ XM_001690833.1. H T
XM_001701174.1~ XM_001691387.1 iX 2 A% A
Bk AL ERWNERL, W
XM_001690833.1 ¥ Fe AR (1 5 K 4 9 RPLIS;
N TG Cre-miR914 HIFEFEN, FRATNS &
T AR B S A T 10 B AR AL BE BEAT T M (R 2),s
KIL Cre-miR914 Vi fife (I ¥E & R A 52 2 RPLIS, H
Cre-miR914 T RPLIS8 TE # W Ab B J5 R I N AH ) 77
7] AR 45 (GR 2).

Table 2 Identifying the corresponding targets

of miRNAs by Degradome sequencin

Genes Fold change P_value
Cre-miR914 0.51 0.04
RPLIS 2.1 0.002

22 EIBXIE Cre-miR914 R HELEE RPL18 &
o sk iz)ra: ohE kA

ERTIAM BT S b, FRATIE ST R I RNA
Cre-miR914 WFRIATEZ P AL FE T HIL T M,
[F) Bf 22 5 AR A B S v SR R A A0 P IR Cre-
miR914 WIHEIE R & RPLIS. N T b Wl Fy 45 S 1
BRI R T 45 5, X AN [R) AL BRI (8] 4k RNA f B
FER )R E LT T E & PCR B01F, S5 a1El 1
Fis, SXTHRLCEL, mRAbEE T RNA Cre-miR914
FIR I 7R TG, HAX IR 50%~80%.
T R DR ()R IA B 1 SR 2 K, 43 il 210t e
(2 f5 DL . T RNA FIRE R 58 5 B i i 4% 05
A 2 AR B, XA Cre-miR914 1 #E & [H 2
RPLIS8 $&fit 1 SCEAKHE .

2.3 {HRNA F#EERE T RiAMRAE & I8

I B0 87 2] 0 445 6 < ' 2 g BH Pk -
H &0t e & PCR B E, SR1G IS FRIBEN 3 R, %
43519 m914-1. m914-2. m914-3. AT Cre-
miR914 ik BB T X M mlig m#) 1.5 f5Lh 1,
LA Cre-miR914 WIHEEER RPLIS ¥ &AL XY
B 50% LA T . sEEG 4 R 2a.

Fok, R B =Y 20 & PCR B
ik, 3R15M RPLIS IR IEME 3 ¥k, %5 o alN
rpl18-1. rpl18-2. rpll8-3, ‘B A1H RPLIS % [
FiEEEE NS 10 500 E, WEATH Cre-
miR914 55 K 335 & 43 ) B AR 9 0t B i) 70% BL R
(K 2b).
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Fig. 1 The effect of heat shock on the expression of miRNA (a) and its target gene (b)

*Indicates that differences between the treated cells under heat shock and the control cells (CK, no treatment) were considered to be significant at

P<0.05.
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Fig. 2 The expression folds of Cre-miR914 and RPL18 in miRNA overexpression (a)
and target gene overexpression (b) cell lines

cwl5: The wild-type line; mir914-1, mir914-2 and mir914-3: Different strains of Cre-miR914 overexpression; rpl18-1, rpl18-2 and rpl18-3: Different

strains of RPL 18 overexpression. *Indicates that differences between the overexpressing lines and the wild-type lines were significant at P < 0.05. O :

Cre-miR914; [0: RPLIS.

24 $3RIE Cre-miR914FN#ME F RPL1SXI B T
KBS0
/N RNA 5 8§ 55 (R 76 41 B A 35 A0 I AR A

W 3 FioR, Cre-miR914 i 331K 5848 BRAE =y it Wy
BT R A KR B R T BBk (]
cwl5-42°C), TM#EIEK RPLIS it ik RAFKAE =
T W 38 2% 2F R R AR G R B S e T o R PR (1A
cwl5-42°C). XUEER BIR Cre-miR914 1EWHE T
EE N HAEKMIEH, (HEMIERE RPLIS L&
S R AR .

2.5 33X Cre-miR914FA¥EE [F RPL1SXT B T
4 R SE M RO 2 M

FEHRENCGEY D, Sta1FEH K EMT
(Fv/Fm) 7] DL S Bt 40 s P . a0 & 4, Cre-
miR914 1T FK XMk (mir914-1. mir914-2 F mir914-3)
TE #1840 S PR (Fv/Fm) (B A5 5 B0 H A W ek
AN S, IF BOHE A 2EKT O B (ewl5-
42°C), 1M RPLI8 i FIAMRAE I 18 T 240 v 1
(Fv/Fm){E #0322 = T % PR (cw15-42°C).
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Fig. 3 The effect of miRNA overexpression (a) and target gene overexpression (b) on growth under heat shock

cwl5: The wild-type line without treatment of heat shock; cw15-42°C : The wild-type line under heat shock; mir914-1, mir914-2 and mir914-3:

Different strains of Cre-miR914 overexpression under heat shock; rpl18-1, rpl18-2 and rpl18-3: Different strains of RPLI8 overexpression under heat

shock. *Indicates that differences between the overexpression lines (all 3 biological repeats) and the wild-type lines (cw15-42°C) were considered to be

significant at P <0.05.
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Fig. 4 The effect of miRNA overexpression (a) and target gene overexpression (b)

on cell vitality (Fv/Fm) under heat shock

cwl5: The wild-type line without treatment of heat shock; cw15-42°C : The wild-type line under heat shock; mir914-1, mir914-2 and mir914-3:

Different strains of Cre-miR914 overexpression under heat shock; rpl18-1, rpl18-2 and rpl18-3: Different strains of RPL18 overexpression under heat

shock. *Indicates that differences between the overexpression lines (all 3 biological repeats) and the wild-type lines (cw15-42°C) were considered to be

significant at P < 0.05.

2.6 133FRiX Cre-miR914FNFEE [F RPL18*TffE T
MRS E RN

Y1 B 7E 8 PR BT R o ik VS R, I8 R
i FEBE RO, 40 A = A v M R e Bl k.
Bl'S, Cre-miR914 i FTEMRAE BT 18 T 4t o v Pk
FA(ROS) ™A B 2w T 8055 T X bk (ew15-42°C),
1M RPL18 i Ik MR AE BB 8 T 48 B 7% P 4 (ROS)
P B AR T X AR (cw15-42°C).

2.7 3 FRiECre-miR914FNFLE A RPL1S XFArE T
4 AR AR RS 1T K P RS2

MR BGH AR R0, R i At
W 4 B AR . i 6, Cre-miR914 13 3R1A
PRAE BRI i8 28 5 1 I S8 A (MDA) B X s T B
ST MK (ew15-42°C), 1T RPLIS 1 Z2 K MR AE T4
T IE T 2 R A I A A (MDA 7= A2 B SRAIG T 5 &
FR(cw15-42°C).
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Fig. 5 The effect of miRNA overexpression (a) and target gene overexpression (b)

on ROS production under heat shock

cwl5: The wild-type line without treatment of heat shock; cwl15-42°C : The wild-type line under heat shock; mir914-1, mir914-2 and mir914-3:

Different strains of Cre-miR914 overexpression under heat shock; rpl18-1, rpl18-2 and rpl18-3: Different strains of RPLI8 overexpression under heat

shock. *Indicates that differences between the overexpression line and the wild-type lines (cw15-42°C) were considered to be significant at P < 0.05.
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Fig. 6 The effect of miRNA overexpression (a) and target gene overexpression (b)

on lipid peroxidation (MDA) under heat shock

cwl5: The wild-type line without treatment of heat shock; cw15-42°C : The wild-type line under heat shock; mir914-1, mir914-2 and mir914-3:

Different strains of Cre-miR914 overexpression under heat shock; rpl18-1, rpl18-2 and rpl18-3: Different strains of RPLI8 overexpression under heat

shock. *Indicates that differences between the overexpression line and the wild-type lines (cw15-42°C) were considered to be significant at P < 0.05.

3 i ®
AR BT TR B, AR g A% RNA G 2

miRNA, 25 2 2 BRI 38 S B 4% 5 R
BWIEFRRZ, TR AF. AL S, R4
ERE VNI T D s B S SR R E S I U
. BEAE OB E I PR PG AR, R et
T MBI ST miRNA BIRTFE. R0 R I R L
A miR396~ miR168+ miR167+ miR165 miR319
5§ 12 Ff microRNA J& T 55 = 1), JLALRA

4% GRF+ AGO~ ARF. TCPIMYB %M E A,
WA AR AR KA SR AR SR 2 A e
£ UV-B fE 5 R LA 21 Fi microRNA £ik, 4
& miR156/157 miR159/319 miR160~ miR165/
166~ miR167+ miR169, miR170/171 &, % HIHE
5 K & #5 SBP-LIKE~ MYB. ARF. HD-ZIPIII
ARF- NFY/MtHAP2-1. SCL %9 7 3 fpiE
RIAH miR156~ miR158~ miR159/ 319« miR396
& 13F microRNA i, 1 miR398 N, X Rif)
4 3L A B FE SBP-LIKE< PPR« TCPIMYB. GRF-
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CSD 5 fERI T, /NFEAH 32 P miRNA Rk %
5, B ¥ miR156 miR159+ miR160~ miR166+
miR168 A miR169 %5 L, T miR172 N, xR
) $8 % K N SBP-LIKE~ MYB- ARF- HD-ZIPIII-
AGO~ MiHAP2-1. AP2-LIKE %", j# i miRNA
T 20 R ) Rk S B AR AR, AT DAY A 8
miRNA [ DIREIFATHEFL, SR B E I
I RIE miR156 7] LA E 5 S Hpiihia i Re 77,
miR156 315 FE AR 7 A8 W 0 1B a8 ) B0k 0
miR 169 1L 4% NFY %K 13— R 401 e
SNEE, i T EY R R ST, IR T
FIATE R E2; i RIE miR319 7T LA = /K (1)
A ER I L RKIE miR395¢ 1 395¢ TEMIE T
R 58 A F HIE NAERY; i RIE miR396¢ FEAIK
TOKFERIPUER IR RE /1 R, Hid RIE miR396 Y4 N
TN B XL SR BE /1. YR 2 A K miRNA
WIAMRE AR I8 3E B 1)1 7 4 R B,
TEE Y, A ME N miRNA 0 TAEE
FUR AT P IRAF A, A AR 35S B R T RE
WA RN TAEARZ . X T =SS A 1 miRNA
W70, BERH miRNA BFF R TAEHAZ, F
B ARl i md s 7R, RIAEAC R
e ¥ & B U AR R 3 9R HA miRNA 2 502, Jf
AR R ILE miRNA #EATZhaeRt 70, [R5 23
— BN,

BATEI SIEATHIRI, KEEmmE. =i
LA =FE A LT R RIS =R AR 4
AFI ) miRNA FEF: 55 T 28 miRNA, HERXE
FE = A B AR I 7 R B 2R
2% miRNA, HFREEE =FEAEE 24 EH
YRR, RATET miRNA & & PCR #iAK
I miRNA 3 15 & & miRNA I §8 #F 70 & 3 -
Cre-miR906-3p MK BRI H T MBI EE L &
IRAVER AR e, T FLREIE R A TP4 I R IR I A 35
M bR = 38 )& B B8 JI PR Cre-miR910
T R IE B T A BRI 2L SRR AR e
FIRE ST, T HHEIER NCR2 i 3Rk i A 4t g >t -
R =P & SR I . AN RATIE I Cre-
miR914 5 Cre-miR918 1 AU IR A, (HXFH
DR AT ot AW 7tiE &2 T DL b iyt o gk
GipAR A0

AT TR BATR A WE B 456 B g 2y
Wi T Cre-miR914 WISERER /& RPLIS, %R
5E 1 PCR WiE, KIN Cre-miR914 TE =i 3k B &

TN, 1 RPLIS WL R RIE LR, RN @
# Cre-miR914 i3k . ¥EILH RPLIS i R iE#k,
S5 G il e AL B PUE R BT, KL Cre-
miR 914 i 32325 B I 410 i) A S5 0 L v i By 2
T FEIE R RPLIS ik 3205 3G 9 1 AT Bt vy it i 1
RE7J. RPLIS ¥EMREN, TETRE4HME) & AR
B R dH R AR A RN T A U T RS B B B e
AR IS R IE L EA SR E RPL44 W B4R = T K
2k i B (Aspergillus glaucus) I PTPMERE T2, FEA
W, IRATRIA B A V] e 2l i AR Cre-
miR914 FRIXTMINK RPLIS WIZRIA =, 4k iy 4% 41
MO8 B R, SR BUE S R R ). BAE
SR WIR Cre-miR914 K ILEEEEN RPLIS 25 T &K
B R e GE R, AR T — A
miRNA 255 45 5 2 I PO R 1R 23 L

miRNA L RO Fi B 50 2, &Mt i 4
RFFEWRIRZ , EAT A — 52 miRNA &
DRI A3 A 22 S TR, A RTS8 4 1 5 (R 4
HEAZ AN RATHIF BRI E T Cre-
miR914 Wy — /> = 8 3 X & RPLIS. HAH %
RPL18 J A 1) Ty e Je FEAE A S AR i i % b i 4
H, BRTHSRZIRABETT, W15 W e PR 540 i
A T R EERER . Xy fEEEn. 5
RN BINLERAT TR ARG D E ), BRI AR SRR SR IR ]
77 T BRI FE A — MEAF IR B A0

TEARTE TR IRATTIE H )R AE K e EiE
PE. ROS & & KM R i 8 40 28 S5 Fig b R VA0 Jih i
IR A A A K . RARIX BB AR 2 5 H
TSR A M AR KA SR I, H A H B
fil e — LR MAR Y, 1 TCIEIR N B B B4y T 4%
PLERJZ 10, FRATHE 78 FTBA B A 1 v ) AR 27K
F ERHTIRER, ST PR TT SR A
X

2 % x W
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Cre-miR914 Regulates Heat Shock Adaptation in Chlamydomonas reinhardtii

ZHANG Feng-Ge"?, WANG Bo"?, WANG Xiao-Lin?, LI Xiao-Yan",
LI Gen-Bao", LI Dun-Hai", SHAN Ge?, WANG Gao-Hong"™
(" Key Laboratory of Algal Biology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
2 School of Life Science, University of Science and Technology of China, Hefei 230022, China;
3 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Heat shock is a common stress for life, while algae develops high efficient adaptation ability to heat
shock during longtime evolution. Up to date, the researches about the mechanism of heat shock adaptation in algae
focus just on physiological regulation and related coding genes, while there are few reports about non-coding genes
on it. In the previous study, we found that Cre-miR914 were down-regulated significantly under multiple stresses
(heat shock, UV-B and salinity) in Chlamydomonas reinhardtii through Q-PCR screening experiments, and
bioinformatics analysis showed that the target gene of Cre-miR914 may be RPLIS8. But the functions of Cre-
miR914 and its target gene in heat shock adaptation are unclear, this study addressed these issues through multiple
experiments. In this study, we identified the target of Cre-miR914 through bioinformatics and degradome
sequencing, and validated expression of Cre-miR914 and RPLI8 under heat shock through Q-PCR. Then we
constructed cell lines of Cre-miR914 overexpression and RPLI8 overexpression for further study. And finally we
performed stress adaptation experiments under heat shock stress to check the function of microRNA and its target
in stress adaptation, which includes cell growth assay, cell vitality counting, reactive oxygen species (ROS)
production and lipid peroxidation (MDA) measurements. Bioinformatics and degradome sequencing indicated the
target of Cre-miR914 is RPL18; Q-PCR results showed that Cre-miR 914 expression reduced under heat shock, but
RPL18 expression increased, which confirmed our previous results of screening experiment. Then we got more
than 3 cell lines with overexpressing of Cre-miR914 and RPLIS8. Further growth experiment under heat shock
indicated that Cre-miR914 overexpression lines had a lower growth than the wild-type line (cw15), while RPLIS8
overexpression lines had a higher growth than the wild-type line (cwl5). Cells vitality (photosynthesis activity)
experiment under stress also demonstrated that Cre-miR914 overexpression lines had a lower vitality than the
wild-type line (cwl5), while RPLI18 overexpression lines had a higher vitality. The cell damage (ROS production
and MDA content) experiments showed that there were more cell damages (ROS production and MDA content) in
Cre-miR914 overexpression lines than the wild-type line (cw15), while that of RPL18 overexpression lines were
lower than the wild-type line (cw15). These results illustrated that overexpression of Cre-miR914 reduced heat
shock resistance ability in algae, while overexpression of RPL I8 increased heat shock resistance ability. We maybe
discovered a new regulation mechanism of heat shock adaptation in algae, in which Cre-miR914 and its target gene

RPL 18 are engaged in adaptation regulation to heat shock in Chlamydomonas reinhardtii.
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