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miR9-27E R ML B INREF IV LR

WM EART HoHE REE”

(R B ITYE K S A d R 24 B, AN 350117)

WE % AR AH CRISPR/Cas9H A A ZmiR9-2(microRNA9-2)&k ks R, B 1L i X aa e KA
¥ % miR9-2%F B4m AT 4 il 44 %ok . 18 134X 41 A%, FAmiR9-2(mature miR9-2)/5 5] 2 4 ¥ MIsgRNA1F=
SgRNA2, Fi£3EpXASOLKMALEAR, FIRINEFUE 69 % 45sgRNAT. sgRNA2VA Z Cas9% € 4£ F) i 44 2
ZHGIP 6 AT T, VATRAFmIRO-2EA N R 1B AKX AT, M WT(Wild-type)-)s BAn 28 4~F(miR9-27")
N BAR K S IR 406 B o e Ae a6 AL DL, XA AR EmIR9-2F R R FHA, &
KB AT KA, HEWT RAALk, 26-F ) RIRAE F ¢4 B, CD4'F2CDS' Témfi 4k B & T4,
EWT ) ZA8k, £66-F ) 07 4 F EBae @ o b fe tm o 4039 2 & T 4 R R FAB(immature B)4@
iR Z‘ﬂﬁfB(pro—pre B)4nft.. #1B(pre B)2ai & 4 tuAe 3t B dm gk 34 B 2% T I, @k #B(mature B)
mfn ey E otk B E AT, e AR K, B, miR9-27 s R A9CD4F=CDS' Téa it & 4tk £
FF, dH xR an AN TALTR K., AR, 246 ) R.49DN(double negative)2m & d stk A, H4m
fR4% % T % DP(double positive) 28 ltb & 4 b An fm i d0 3% 2. 2% T 4, CD4'F=CDS" T4/l d 4 tb3) B %
EA, Ampas3) R F T, EAR A, miRO-24 SRS B R P B L F . MR T L F
VAB R o Bén o AeT 40069 mIAE B R T —E A2 E A%k

XB21E  miR9-2; FEK i FR; CRISPR/Cas9; He e 4L it 7 #r

Preliminary Study on the Function of miR9-2 in Immune Cell Development

LIN Danfeng, CUI Dongya, WEI Jianhui, ZHAO Dongyue*
(College of Life Sciences, Fujian Normal University, Fuzhou 350117, China)

Abstract This study used CRISPR/Cas9 technique to construct miR9-2 (microRNA9-2) knockout mice,
and the effects of miR9-2 on B and T cells were identified by flow cytometry. By designing the sequences of
sgRNAT and sgRNA2 flanking mature miR9-2, and these two sgRNAs was ligated into linearized pX459 vectors
respectively. Single-stranded sgRNA1, sgRNA?2 in vitro transcription and Cas9 proteins were injected into male
prokaryotes of fertilized eggs to obtain miR9-2 gene knockout mice. The changes of percentages and cell numbers
of related immune cells in WT (Wild-type) mice and heterozygous (miR9-2"") mice were observed by flow cytom-
etry. In this research, miR9-2"" heterozygous mice model was successfully constructed. Flow cytometry analysis
showed that the cells number of total B cells, CD4"and CD8" T cells in Sp (spleen) of heterozygous mice were all
significantly decreased compared with WT mice. Compared with WT mice, the percentage and cell number of total
B cells in BM (bone marrow) of heterozygous mice were both significantly decreased; the percentages and cells
number of immature B cells, pro-pre B cells and pre B cells all decreased significantly, while the percentage of

mature B cells significantly increased, and its cell number were comparable. In BM, the percentages of CD4" and
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CD8" T cells increased significantly, while their cells number were comparable in miR9-2"" mice. In Th (thymus),

the percentage of DN (double negative) cells increased significantly, and its cell number decreased significantly; the

percentage and absolute number of DP (double positive) cells both decreased significantly; the percentages of CD4"

and CD8" T cells increased significantly, while their cells number both decreased significantly. The research indi-
cated that the knockout of miR9-2 affected B cells development in BM, T cells development in Th, and maturation

and development of B and T cells in Sp to some extent.
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miRNAs(microRNAs) & — R F 5 /M N AT
AEFGRNA, K FEFE20~25 bp, i F-T 19934576 75 TN
K& AT 2k Hi(Caenorhabditis elegans)Vk D3 #% 52 B 3t Ay
o Nlin-4M, BEJE KR ERRIEX Y, miRNAZ S [
O B 2 DRV T, C R AR MR SG AE . o0 4k DL A At
TP, TEANARZ N, DNAXUEE 1 e B RN A SR A BTN
LI pri-miRNAs™, 1 5 F 28 i Drosha/Pashalif ]
B, K pre-miRNA™, [ 5 pre-miRNA i XPOS5
H AR T, 45t Dicerlif 1) 85 U] i 4T 1%
B miRNAP . miRNA T BE T 5 H 5 R B AR
FImRNAJT 5] b 1355 35 g 5 X AH &5 4, DABH 1B
B, AT H L RIAO, FRF AR, &6
5rmiRNAsZ 5 1 4 e % /75, % WmiR-181aX}
CD4" THH i 3% 58 B A A /E H, /P miR-181alt)
FISEAEXTCDA TAHM ™A ST YAOSE SR I,
miR- 1558 HIHISOCS 15 5 4 S HIHI 5 (1 12
HETh1 740 B 71k

miR-9(microRNA-9)7E /N R b 4 A7 3F0 A [H]
A, HmiR9-1. miR9-2HImiR9-3, 73 HIf7 T35 .
13575 Getfh EOBAT TG miRNA T 51 #2&
—#£1, Bl5'-UCU UUG GUU AUC UAG CUG UAU
GA-3' (' EATTHIRT T A B B R X o 3 LA,
miR-91EJy— AN ET IR 70400, R S F Al iE
25 7 VR 2 AR, R R 2 0 R I R
B AMIETEH, £ KWK B A FE R, miR-9%f
P22 T A 248 L B A g A ) R FHTO A i Rg
J7 1, AR AR, AEVE 2 JEAE R ] T, miR-9) 3Rk
HIEERAET FEAEML. KU 4 Hodg-
kin lymphomas¥7 1 i1 #fF 7T & B, miR-9XF Pt fif g 5k
Kl PRDM1/Blimp- 1SRN INHIER o SR TAE S 507
T, H #7257 miR9-27E Bibk [ 40 i 5 2 Ttk U 4 it %
B YIAe 7 WA E, P I AT 5T $00E L CRISPR/
Cas9FE R iR AR, i &miR9-235E [ i B /N AR 7Y
T 2 & T/ R(miR9-2") T A2 1% 8 A R LA |,

miR9-2; gene knockout; CRISPR/Cas9; immune cells; flow analysis

PR TE 53R miR -2 R /N B o ASHIE TT I AL X i
BTN BRI R B A i R AR G e B i 3K
I, B S R 12 A DR A2 15 X B M40 P e 3
KRBT AT

1 MR5RE

L1 SR

LL1 Etk. Bk, @BAUENR  KGTFE
Trans5/& 32 A5 40 ffi ) F TransGen Biotech4= 3\ 4/
] ; pX459 5 ki T Addgene /A & ; pUCT9JF Ki I+
FAY TR CRE)ABRA A 5 L2941 i I T3 [
ATCC; C57BL/6F 5t BT _EifEl ok e Ses zh WAy
PR TTAEA ], FER IR T4 2 0K SE e s b
(B FYFATE: SYXK: 2015-0004). sh¥)S2i6 4
FE T K S B AE B 5 AR R 2= B 22 (AEWC)HHL i
(FEHE L STACUC-20190033).

1.1.2 27 ExTaql. DL1000 DNA Mark-
er. T4 DNA Ligase. MiniBEST Universal Genomic
DNA Extraction Kit. MiniBEST DNA Fragment Pu-
rification Kit. MiniBEST Agarose Gel DNAExtrac-
tion Kit Ver.4.0LL & RNase AR T 5= 4EY T (K
) A R 22 7]; EndoFree Plasmid Mini Kitl4 F7L75 5
N AR A IR A F] ; LBAM LAK: IR 3K
WA A TR L) B A IR AR, T7 Puig ik
IRl & TTRZIR W UL, sgRNAA SN %
B A CasO AR AU & 20 T A6 5 S g LY
AR A IR A 7], PBSFIDMEME; 77 J: ) 1 2 2R
TG R BHE (DA IR A F]; Trypsin-EDTA(0.25%)
phenol red. Opti-MEM. Lipofectamine® 3000
Transfection ReagentVA &2 Puromycini T FEEk K H /R
R (B A PR A ;i 2 M09 W 48 [ PAN-BIO-
TECH 4 7] ; $fif&: B220-FITC. CD4-APC. CDS8-
PE. IgM-APC. CD43-PE. CD25-PE-Cy7#JIl4+3&
[EBD A
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1.2 A

1.2.1 sgRNA#)&t #£ NCBI |44 % % pre-
miR9-2/F7 %1, & H mature miR9-2[X #5411 sgRNA
J¥ 41 (http://crispr.mit.edu). K W IT 41 sgRNAT
A sgRNA2 7 47 | [\ E AN, [A] B 7E sgRN AT A
sgRNA2 1] IE 7] /5 1 7 3 i\ Bbs1E§ VI £ 51 cacc il
U6J5 5 R ARG, £E I I7) 7 51 R i i A\ Bbs1
V1A Riaaac, 75 Ry M 5 GHAMAIEEC, 47 &
451 SRR

122 EARRFHpXA598943E 14 T BbsIfg X}
pX459E ATV AL J5 3 A BbsTREVE K Ui FUDNA F¢
B, t e E A R A A R [ 7 B (MiniBEST
Agarose Gel DNAExtraction Kit Ver.4.0)¥% £ 1 i
DI J5 1) 45 BbsT A 11 K vty (RpX 4594 A [=1 i I fi
FNanodropilll & i RL 1T FE o B A B I sgRNA 1A
sgRNA2 b1 i 0 51 0 FH R K N4 DNA A
B, BKRER N 95 °C, 10 min; PL2.5 °C/sHIE R,
T M 95 °CRFF A 85 °C; LL0.25 °CrsfiE =R, ¥
M85 °CFBEA 25 °C, #RJ5 25 °CRESES min. FfR
25 HJa, A B P ATDNA T B RIsgRNA 1A
sgRNA2%) 5l 5 24 3k BbsTRE DI 1 (11p X459 %k 14 AH
HEYZ, /ET4 DNAEREIGIA/ER T, 16 °Cid &1,
P52 B 40 5 R p-miR9-2-sg 1 fllp-miR9-2-sg2

123 FaARKeiEENEF T Hp-
miR9-2-sg1 fll p-miR9-2-sg2 5% £, & Trans5/& 52 254l
Harb, R A Amp HIME(ZHR EEN0.1 mg/mL) )
LA, fiide Hh s A B A iR 4l . A o 5
R JURLHE B ) S0 A0 S B 40 e AT URIDNA

(IFREN, HGHS 73 ST R I 2 =), 8 4 TR R AT
T =20 °CUKFHH - ¥4I 7 25 FE A0 BioEdit 3K {4 LU XT
DA R sgRNA 1 FIsgRNA2 UL AEpX459 854k | .
124 ETAFALEmMICKTE LAEIE  HRELipo
3000%% JL ik 77 G M BB 5, XFp-miR9-2-sglJii ki p-
miR9-2-sg2 i ki GFPLR a4 Y6 2R [ JF ki LA Je A7y
AR AR 5 R 1) 2 AR AT 3% 4, 37 °CL 5% COL5 1
16 hid & EE 7% 16 hJa B FLAR A 1R 35 5% 56 5 46 i
W5 A 2% M0 4 L7 AR 4 85 (2R BE N8 g/mL) Y
DMEM. 72 hjg St W gg, 2 FLAR P 19K 5643 41 A
FET, HIER n BEREVA ST, 5t PO 85 77 5 e AN Y
WA 2 2 IDMEMSE & R 2 5. K523 K Ja, ¥
B BT MO AR 3G FR A AR b4k SRt R . 3R
2 )G, WEEYR e, {8 FIMiniBEST Universal Genomic
DNA Extraction KitHH4H i i) 3L R 24 DNA. 7
sgRNA 1 FIsgRNA2FF #1] 1) 15 M 15 1 — Xt 51 7 7 %11
PCRY™ 3 HiDNAZ 5 (7 51 i 2 B 7)) 3 38 it I
PLEGIFsgRNA 1 FllsgRNA2 /& 753 X mature miR9-2X} i/
FIPAMAL £ AT V) #] . PCRIZSFEFF A0 95 °CTil
A 145 min; 95 °CAEME30 s, 58 °CiB k30 s, 72 °CHEfH
40 s; 35N, 72 °C 5 minZE{H 52 54 ; 4 °CHR-AF o
1.2.5 T7E18gypiiE K HmiR9-2-UVPF/RH| )
1S FIDNA B B, 18395 °CHiAE %S min; 94 °C
B2 s, —0.1 SCAEI PR (200/R) E 145 75 °C, 1 s,
—0.1 °C/AEIR IR F(6007) E 1%; 16 °C. 2 minfRAF
IFET, ¥SDNAF B n#Ae i AR K SRR B . £
SNEERE, IMN0.5 uLITTELRE, V82, 37 °C/K
TRERBEDI b, 28 B Heb e e rL A I 1) 4515

R1 AFAmIRI-2E EHIsgRNAZ & K
Table 1 Primer of miR9-2-sgRNA

ey i Fr5i
Names Sequences
miR9-2-sglF 5'-cac cGG GGA AGC GAG TTG TTA TCT T-3’

miR9-2-sg1R 5'-aaa cAA GAT AAC AAC TCG CTT CCC C-3'
miR9-2-sg2F 5'-cac cGC GAAAGT AAAAACTCC TTC A-3’
miR9-2-sg2R S'-aaa ¢cTG AAG GAG TTT TTA CTT TCG C-3'
R2 AiBEmiR9-2EFIEIES |4

Table 2 Verification primers of miR9-2 gene knockout
B2 F 5 K
Names Sequences Length /bp
miR9-2-UVPF 5'-GGA GAT TAC TTG CTG GAA GGG GAA-3' 681

miR9-2-UVPR

5'-GCC TCA GAT AGG AAC AGC CCA AAT-3'
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R3 TTHRIMNERsgRNAS |
Table 3 Primer of T7-miR9-2-sgRNA

EA S Fr3

Names Sequences

T7-miR9-2-sg1-F
T7-miR9-2-sg2-F
tracr RNA-R

5'-TAA TAC GAC TCA CTA TAG GGG AAG CGA GTT GTT ATC TT-3'
5'-TAA TAC GAC TCA CTA TAG CGA AAG TAAAAA CTC CTT CA-3’
5-AGC ACC GAC TCG GTG CCA CTT-3'

1.2.6 Cas9%& @ksbn%|iaie R A H 24 kip-
miR9-2-sg 1 fllp-miR9-2-sg2 Ay fil] 5 RNAHE 5% [ 1 A,
PAT7 RNAKR &85 J5 31 /5 5/(TAA TAC GAC TCA
CTA TAG)+sgRNA1/sgRNA2IE [7] ¥ 51 4 1 51 4,
T 51 Y0 S tracr RNA-RF51)(3), J5PCRY™ 1 tH
S HRDNA . il J5 R FH T 744 41 4 550 & i A
A1 e AR DNA AT sgRNAFR AN SR . fifi
F CasOf A1 &, 4% BRUGB I 5 %, 4 1
1 I YIDNA S il 5 % 5% tH I sgRNA 1 FIsgRNA2
AT RSNV N . B S 45 TR S, A S B 2H AN
o B ZH ) SN IS mLIK3 mol/LEEFEREN, 784>
TR JE NS0 mLy S0 5 I, RSk TR ) )5 P B8
O, B EIE R B IEPE T, BN 100 mLIH
ToK CEE BN RBERR A 50 5 s IR,
IINT0% LB, Bk UTEY) . B0 1 min, 7 FIEHRE,
HIFHE ¥, TR NET 10 min, JiIA20 mL DDW#
fift o o FH M RIS I D7) 1) 4 v

12.7 miR9-2AFE &N RegtE  HEREN
sgRNA1. sgRNA2HICas9 2 [ 3L [F] Ay 5 1) 52 K
GURE R AZ . K2 RS IR0 B 24 h)E, RS AE B4
BER AR 6B 2 AR e AR 2T K 5 5 7 AR
5T G —— SEER AN 0 B TAE N 1581
128 DRABRALEE  H/AREAIFLE,
FTH bR 8 BRI R E. FFHmiR9-2-UVPF/RE|
PIPCRY 14 th H FIDNAZK T, F 5k rim 2 7. ¥
I 45 5N i XU FIDNA S 5 3E — 25 il i TA 7 [
% B2 BEpUC19%k 44 F, I 38 # Amp B 1 LA
BR, I3 tH A CaEH: H 1% I B A TURLE. coli,
I IS} PR T8 0 5 . Bt S T BioBdit s il 45 B 23 #r, bA
T & 7549 B miR 9-2. 9 PR i b /N B -

129 /N JMERE. B R Fo IR w0 B R G B B
I FH ot 20 A 1) 7 R AR B2 /N RATWT/INER, 48
B/ B4R DAY 1180 BRI 4 BB U R i iy 1) B T
70 pmALAR KN A B 0 b, FIS mLyE 3 88 FAE R
FE 3k 78 0 W BE B8 ) (spleen, Sp)AH % i (thymus, Th),

FHTip3k W /> &8 fTWBS(wash buffer soultion, 2% fil
15 HIPBS) I e 15 i 28 Sk AN i B 0, K v 3 R F 40 i
W AETESO mL g OV N o 1 WSO 281 110 AL A R i i 24
MO EIETUE, IS mLA 2040 B 2L AR, I
M SLER R A, B 24%3 min. 1M/S A5 mL
IWBSZ 1244, .03 L. S mLIYWBSE &
ZUR 5 BN, A i B, BT UK B . BUb
BRI PR 2% I TR, R PR G B i . IR BB K Sk
P 3 5 BT — AN F 1, 85 A 10 mL WBSTE R
U BRSBTS T AL, 203 HE S VR 5 2% H AR i
%€, FHHWBSH B & (bone marrow, BM), [7] i H
50 mLES LB W HE A Sk 55— I Ut 1Y) 48 AR B
FFWBSHIYEE L B2 L R H Rk E, HIER
(1B BB 4T B B8 0o 37 3 WA, 0N 21 40 o S A v R 41
3 min, I AN15 mL WBSZ 1L 24 f#. # )5 F5 mL
WBS H 2 i HEA A, & Tk EA A -

12.10 AXoH  HEPE, IMAEEIWBS, £
FAM T ZE e B AH BB, Pk 5 WBSHIHC & H i
1:400. KL E L IPUAR RIS OOR S A, BT
4 CCUKFATRAE B FH o BUEAT 1< 105 4 6 11 200 A Bk
BFmaUE, BaOsrsE RIE, IR E 4 ik
100 pL, - F B4, 754 °CUKAH HLBEE 4 30 min.
Pt SRR, NN mLEJWBSIETR, 2022 421
KA PR, FIIA300 uL WBS, Aliginiks
A R, 4 CCUKFERAF A ENL. FF ML RS
f# FHFlowJo(V10.6.2) 5 A5t 5 70 #r

2 LIEER
2.1 BHERMIEE. B

& B ) sgRNALHT sgRNA2 %3 5l 15 4k VAL 1)
pXA459Jii K& £z J5, % N TransSI8 52 25 41 i 7, @it
Amp HUIHEFAR T, PRIEHAFHUME R B T A0 Sk
T o D45 8 5sgRNA1FIsgRNA2 7 #1481 E b},
Ty 5 41 5 Bip-miR9-2-sg1 Mlp-miR9-2-sg2 . ik Th #4)
d(E1A-afl1 B 1A-b). HHLipo3000:%s B 20 Ji kL % 4k
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Table 4 Antibody labeling scheme

2 AU P
Cell source Antibody
Sp B220-FITC,CD4-APC, CD8-PE
BM B220-FITC, CD4-APC CD8-PE, IgM-APC CD43-PE, CD25-PE-Cy7
Th CD4-APC,CD8-PE
(A) sgRNAI
a

50 60 70 80 90
LACACCG|IG GG AAGCGAGTTGTTATCTTGITTTTAGAGCTAG AAATAGCAAGTT

sgRNA2

90 100 10
AGGACGAAACACCGICG AAAGTAAAAACTCCT TCAGITTTTAGAGCTAG AAATAGCAAGTTAAAATAAGGCTAY

FAVORAP A VAR ¥4, A V.V A, W 4 Fiw.

®)

a sgRNA1 PAM

150 160 170 180 190 200 210 220 230 240
AGATCTGGAGTTTAGCCAGAGGAAGGCAGCCT TG TGAGGGAAGCGAGTTGT TATTICGGTGGT TATCTAGGTGGATGGGTGTGGTGC TCATCAAA
T a5

\A/\J\M\A/\AN\AAAIU\AA/\AI\M\AAA/\f\/\/\AAﬂ/\/\AI\;\/\/\!\Af\l\A/\/\/\WMMQMA&MMMMMM&WMMMM

sgRNA2
b PAM
220 230 240 250 260 2 280 200 300 :
3CTGTATGAGTGTAT iGGTCTTCATAAAGCTAGATAACEG AAAGTAAAAACTCCTCICGGGGGCCGCG AAG AACGCTGC AGAAAAAAAC AGCGCCC

o I R T N YT Y

A miR9-2HE P i ok = L TORL B 7 WE EHE AR R sgRNAL, A AHEf K sgRNA2JF S, B: p-miR9-2-sg1 flp-miR9-2-sg27EL929 I IR BRIGIF o
Rl EHEICTR T sgRNALFA, sgRNATHUR T CMTHE, PAMAL £ HTGGHRAENCGG, FAs= MMM T BHUFR T B RS s RS B
A EHEARR T sgRNA2FF 41, sgRNA2FIBREE TR A IRC, BRAEECRAL BT R s =M I 7 BE), IF HBR T 1/ AT, PAMAL 2 IHAGGR A K
CGG. {0 FRILARFPAMBL .

A: sequencing of construct plasmids targeting miR9-2: the blue frame indicated the sequence of sgRNAI, the red frame indicated the sequence of
sgRNA2. B: knockout verification of p-miR9-2-sgl and p-miR9-2-sg2 constructed vectors in L929. The DNA sequence in the blue frame indicated
the sequence of sgRNA1, which contained deletion of C and T nucleotides, PAM site TGG mutant to CGG, and the triangle letters indicated the deletion
sites or mutant sites. The DNA sequence in the green frame indicated the sequence of sgRNA2, which contained T mutant to C, C mutant to T (under-
lined triangle letters), and a deletion of A nucleotide, PAM site AGG mutant to CGG. The red underline indicated PAM sites.

Ell miR9-25 R ELH FRIAIEIE

Fig.1 Verification of construct plasmids of miR9-2 knockout

L9294y, Ff- ik NS4 B 25 7 12k HH B2 0 v P ok PAMA. 55 B 3 T 46 H B0 JE U (B 1B-a 1] 1B-b),
2.2 BEFREEAEAYN ARG IE 2% B 4 42 1) P A 25 2 5T R p-miR9-2-sg 1 fllp-miR9-

JEE WA B K L R A S BEAR Y I RT IR 2-sg2#FAE XS HLHE Hllmature miR9-2HE 4T 3 [K 4 4
Ja, I KN 4IDNA. 4 3miR9-2-UVPE/R 5| ¥ 1] 2.3 T7E1E8II6E
P14 15 #IDNA F B, BDNA R BE . il 7 45 3 ¥ sgRNAJF 1 1 J5 (IDNA F BY 3™ 18 4 N JE )
B, fEmature miR9-2%F M [fIsgRNA 1 fIsgRNA2H] DNAJEHEATTIE1EE V) SGUE W1 FE2A, 9738 H I DNA F
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BAETTEIMGIIVER T, 28 1)%] 529400 bpA1200 bp
[R24 2%, T B P R A 12520600 bpl)25alT, &
B sgRNA 51 RE W% 1R A A1 U) £ #E 2 51
2.4 Cas9RIMIIZLEIE

FIFHT7R 405 5 R R S Th A3 Bl K 5 10
sgRNA1HIsgRNA2, % 5% tH 1) v Bt R 2J7£130 bp /e
Fi(E2B). fECasOAIMEGY) S0, W HE T 245558
H, I FHAX R AN TS P A . B2C3R 1, 5
56 41, AR ANEE S (K] sgRNA T FsgRNA2fE 5% 15 5] 41
J7 51 3 15 5 Cas9 t 1 BE-K I VIDNA 43 53l V) 51 52 5%
ANFR/IN H B2 o 1 BH X B 2H 2 B AR
B Py AR, DIR853 B E A B8
gkatr, BT RRZA N Z A2 R — 2kt 45 SRR W,
Wit FsgRNA1TFIsgRN A2 i) 8 7 1) 3 Rt 5] S
Cas9 £ [ X # [a] 37 5 mature miR9-23E 1T V&,
25 RRRDRAERREE

IR AEZR2IR )G, #ATE R % E . FFHmiR9-
2-UVPF/R5|PIPCRY 1 il B K ZHDNA, 45 3% B

[IDNAF Bto B 7 45 58 5 XU [DNA T B 5
pUC19J5 ki i 32, HEATTA ST 1 % 8 B 1E, #ilfE
B — H @ik mature miR9-2[ %45+ (KB 3). %A
TR 2B, 433N S-TCT TTG GTT ATC TAG
CTG TAT GAG TGT ATT GGT CTT CAT AAA GCT-
3'F15'-ATA ACC GAA AGT AAA AAC TCC T-3',
2.6 TR

miR9-24 5k 24 & T-(miR9-2"") Y B T 3k &6 ik K
(P12 B (El4A), HARBURIAR 5T & EEWT/IN BRUEE SR (1) /)N
AR, miR9-27 /N B B AR T & 5 WT/) R4 5t = AH
Eb, N % T 25%~30%(P=0.000 4, K4B). %} /)N iR AT
f), R A LB MR E R, R miR9-27 /N BRI
AN A SR N e S <y NP2V B ol o A N
W 50% 445 (P<0.000 1, K4C). X 5256 4 A%t
HEZEL /DN BRI L R R R 4 B AT R, R
PS5 WT/N AL, miR9-2% /I B JI J: 48 i 5
BN T 60%~70%(P<0.000 1), F 5640 i 28~
BT 10%~20%(P=0.031 6), Ml i 40 i s %0 T % 1

(A) (B)
bp
1 000
700
600
400
300
Experimental group Control group
©
sgRNAI sgRNA2
substrate DNA + + 4+ +
Cas9 + +

postive DNA

postive sgDNA bp

1 000
700
600
400
300
200

b

A: TTE1EEVIBAE . B: sgRNA1MIsgRNA2FIH T, C: Cas9ZE ARG R N o 4160 55 AR B S5 8 I B0 B o
A: T7E1 assay. B: the transcription of sgRNA1 and sgRNA2. C: Cas9 enzyme in vitro digestion reaction. Red arrows indicate fragments of enzyme.
B2 sgRNA1FIsgRNA27E ZHAf7K S HOI6 F
Fig.2 Verification of sgRNA1 and sgRNAZ2 at cell levels
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WT
Mature miR9-2

190 200
GAAGCGAGTTGTT

240
TCTTTGGTTATCTAGCTGTATGAGTGTATTGGTCTTCATAAACCT

250 260 27 280 29
GIATAACCGAAAGTAAAAACTCCTITCAAGGTCACCG AGG AACGTT

N\Mn/\f\ MWWMWMWWMWMWMW

miR9-2

180 190 200 210 220 230 240 250 260
CCTTGTGAGGGAAGCGAGTTGTTAAGTCAAGGTCACCGAGG AACGTTCCGGAAAGAAAGACTGCAACCAAGAGACAGTAAAAACCAGAAAG:

[—
42370, 8583: 1

Pl R B HEAR SR T i 7 1, £ 6 RIZR AR AR miR9-2 /7 41
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The black frames indicated the knockout sequence, the red underline indicated the sequence of mature miR9-2.
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Fig.3 Sequencing of miR9-2 gene knockout in mice
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Fig.7 Changes of T cells in Sp and BM of Wild-type and miR9-2"" mice
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