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Gpr81 Gene Knockout in MC3T3-E1 Cells by Using CRISPR / Cas9 System

Toyonobu MaEDA!, Atsuko Suzukr', Satoshi Yuzawa!
Yuh BaBa? and Yasumasa Kato?

We used CRISPR/Cas9 System (PX458) to obtain a mouse osteoblast cell line
(MC3T3-E1) with G protein-coupled receptor 81 (Gpr81/Hcarl) gene knocked out.
CRISPR/Cas9 expression vector for Gpr81 gene was constructed by the Golden Gate

modification method. The mouse Gpr8l gene sits on chromosome 5. Double-strand

breaks were introduced to the chromosome to promote non-homologous end-joining.

We selected two clones which showed significant attenuation of the gene expression. We

found a 4 base-deficient mutation in the guide RNA target sequence of these cell lines,

and a point-mutation nearby the proto-spacer adjacent motif (PAM). These mutations

induced “frame-shift” and caused the coding sequence to shorten to correspond to 24

amino acids. GPR81 protein expression in the whole cell lysates was analyzed by West-
ern blotting, which indicated that the expression of GPR81 protein in the knocked-out

cell clone was significantly low compared with the wild type (3.27

1 1.01% to the wild

type). CRISPR/Cas9 was able to be constructed in a few hours and it successfully
knocked down the Gpr81 gene in MC3T3-E1 cells. Thus, CRISPR/Cas9 system can be
considered to be a very efficient tool for knocking out genes of interest in osteoblasts.
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4. total RNA Hii & RT-gPCR

total RNA Hli 1 # (2 High-Capacity cDNA
Reverse Transcription Kit (Applied Biosystems,
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LE, #IIEEI P THLTEART (KOL6 : 468 ~ 470).
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STAR GXL DNA Polymerase (% %1 7/34 %) #%
T 7 4 DNA O—# & 88l x 27212, L
RTIAT—ERCTHA I LY =0 TV ARG
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W ENah - (K.
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DRIZEKRIER 7 LA F F&2BE, 1.5% 7 Ha—
AN TETKEET - 72, BER & 121,
000bp ® DNA WiH Ay v 7y FELT, B
bzF oy L4t FOHERTE 2 CRidd). Z
MUZH A 2Ly — 2 TV ARBAETY, Y—J L
VAET o MERO—EEZ I LRI ND T
I /B2 — FEK3IZRT, KO16%k Tld PAM
Bl 6 —7T~—4F TO4IEEHREBL, —3iC
FERMEAINT O, TORER, Az L —
LY T EBREL, 9FHDBROT I ) BIER
L247 3 VBAOHBREhDENRTF FAE
WA TOBHEEMA S 5, KOAIKRIZDWTS
RO Y — 0 Ly Z%T o724, +H41TLRRIR
FEOELXZD T, MatCERE» 72,

% Z T, KO168 T GPR81X 7 F F A #lER &
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$ % hCasOEf K IZI132A-GFP 2 B& LT W5 7=
®, —HEEICBEFEA IR MR35
nm DN THIG U FL % B FAMSE THER T %
ZENAEETH S, LA LN, BIEFHEL
BRI SHEL LD CasONEE XX 2 1T
DSBH#RAETHEEL 6N 57280, BIEREIZMH
KAEFBLAZVMEETDSBAEL TRV ENS
AL R DB, Z0HEL S, AFIRIZEOW
THOCHHMEE TR L - T, B L e
ML, 18T T32.6+111.8% ThH o728, &
NOEIETFEASDETH B L FE LTV, EE
THEANROREAWET 72012, SHIZLD
MEOLNT AN ZARY 8 —SOBFHIHE S h
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Gpr81 BI5¥ 4 PAM E5|D _Lf— 7 » 6 EREL
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Fit & Fc I L DSB 2B ¢ 2 Z & Af6h
T3, DSBEERE TIXEROBIE S HE$
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52 PX3307° 7 2 3 FAMWTY Y 2 ES #ifa
D CetnlBIZTFA2 /v x4y L, 2TD50
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E HIZHEE D CRISPR / CasQREH N % — 4 H
W, [A—EEFITEEODSB 2R84 x5k
W, KOWEIIC ) v o Xy URERBILEET
HBLEFELONS L, FAKFICEEDBEETIC
DSB#RETHI L EABETH B0, £ 7,
Cas9DEIHR E LT Cel-1 assay 12k B3I 27 vy
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