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ABSTRACT Objective: To establish a rapid and efficient method in extracting the Inhibitory Neuron-specific Polyribosome-associ-
ated mRNA from Mouse Brain, provide materials for the analysising of inhibitory Neuron-specific expression spectrum from the mouse
brain.. Methods: Based on the cre-loxp system, we crossed the RiboHA mouse to VGAT/PV-Cre mouse, to activate the expression of
HA-tagged ribosomes. The genotype of the offspring was analyzed to obtain the Cre and HA co-expressed mouse. The expression of HA
was detected by immunofluorescent staining. The HA-tagged polyribosomes were purified from the target cell population via immuno-
precipitation. The mRNAs was isolated from the immunoprecipitated polyribosomes. The cell-type specificity of mRNAs was analyzed
using quantitative RT-PCR (qRT-PCR). The quality of mRNAs and cDNAs was checked by using agarose gel electrophoresis and bioana-
lyzer 2100. Results: The expression of HA-tagged polyribosomes was efficiently activated in the target cell populations. The polyribosome-
associated mRNAs were enriched and isolated from the inhibitory neurons specifically. The quality of cell-type-specific polyribosome-as-
sociated mRNAs and cDNAs was high enough for the high-throughput sequencing and translating profiling analysis. Conclusions:
Through the Cre-loxp genetic labeling system combined with the immunoprecipitation, inhibitory neuron-specific polyribosome-associated
mRNA transcripts have been isolated rapidly and efficiently from the mouse brain. The results lay the foundation for further analysis of
the specific expres- sion of the inhibitory neurons in the brain of mice.
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7 MR il 2H 2 PR Al P AT ) 1 o 22 T e R Y 22 R
AL 57 mRNA, SRS BEA AR AR P E o il A
INEROR RS 5 S T 240 0 P 7 3 TEAE BP9 mRNA (94K 22 19 [F]
I, AL AT 28T S ) AR AT T AR (AR
R IRFEANHIPERR TR B 7T PRI B4 5E Rt

1 AR

1.1 #F#
L1.1 KIezh#  SCge T A/ SPE 200, N JAX 3K,
H AR RSB B T G 1Rl 3E . C57/B6 s fl=475 5. Fif /I
BUJAX PR 5 an T

RiboHA : 4 F% B6N.129-Rpl22tm1.1Psam/J, 445 011029;
EMX1-Cre: 4= B6.129S2-Emx1tm1 (cre)Krj/J, 4 = 005628;

CaMK-Cre: 4> FX B6.Cg-Tg (Camk2a-cre)T29-1Stl/J, %i 5
005359; VGAT-Cre: 4 # B6.FVB-Tg (Slc32al-cre)2.1

Hzo/Frk], 455 017535;PV-Cre: 4= K B6;129P2-Pvalbtm1 (cre)
Arbr/], 475 008069,
1.1.2 FEK 50 Fn (L 28 2 x PCR Super Mix (Vigorous),
Avertin(Sigma) , 2 3 I i (Sigma) , iz 8l ) i #lL.(Lica ), PHES T
i R 2% 3% - (Lica) ,HA ¥t (Invitrogen ) , Parvalbumin [l 3¢ (In-
vitrogen ) , % 't ¥t (Invitrogen ) , DAPI 44} (Invitrogen ) , 5t
3R A I 5% (Zeiss ), Anti-HA Magnetic Beads ( Thermo Fish-
er),cycloheximide (Sigma),RNase Inhibitor (Thermo), Trizol
(Invitrogen),RNA fiff (Sigma),DNA 253857 & (Invitrogen ) ,
SuperScript™III Reverse Transcriptase (Invitrogen),2% qPCR Su-
per Mix( Transgene ) .
113 51 E 5 /R R E KIS )F 8.
VGAT-Cre-F: GCATTTCTGGGGATTGCTTA; VGAT-Cre-R:
GTCATCCTTAGCGCCGTAAA ;PV-Cre-F: GCGGTCTGGCA-
GTAAAAACTATC;PV-Cre-R: GTGAAACAGCATTGCTGTC-
ACTT;RiboHA-F: GGGAGGCTTGCTGGATATG; RiboHA-R :
TTTCCAGACACAGGCTAAGTACAC,

qRT-PCR fif B W51 : 2475 P4 2570 Marker : Vglutl-F:
AGCATCTTGATGGGCATTTC; Vglutl-R: CAGGGAGGCTA-

TGAGGAACA; 113 2 5T Marker: GAD1-F: GCGACGA-
GAAAAGCTACACA ; GADI-R;: GAGATGACCATCCGGAAA-
A; BB 20l Marker : GEAP-F: AAGCCTCAAGGAGGA-
GATGG; GFAP-R : GGATCTGGAGGTTGGAGAAA

1.2 XWH*E

121 MREEBEE B4R DA 0/ IR 5
FEIGRT. B 1 em ZE AT BB CA 1.5 mL (3.0 48 b, in
A 120 pL 50 mM Y NaOH ¥ ,95 C &)@ i85 10 min, %4
JEA 30 mL pHS.0 ff Tris-EDTA HHNRS), BL 1 wL SR,
5151 Cre 514 [ RiboHA 5|#)4i PCR SR , SR 22 J5 P FE
FHIT N 5 i VR A BT 45 2R o

122 EREERKR I E B2 BB/, % 110
(WIV)TESTH N 1.25%(w/v) ) Avertin HEATIRIE . R )5
7N BRURE 50 L DU S T A TR v, 5 O M s S P g, S
pH7.4 11 PBS IR TSRS HEVR , MR A3 vl U5 2O 4 %1
2R PR T, R/ R B H S 1 IR . B/ NS 3
Bk 26 B AL YITE, /N U SEHE I R, A 5 R AT 4
Y2 IHIBERE W, I8 8 24 h % 48 h,

1 [ T /N BRI BB, FH R K 00 1 5% B o,
ARIVRHATTERE F B IR 2 %rBg T, K
TEBE B RIR B R ARSIV R ALY A, REV R JE 45
WM, S B I 3R B U T R L, =R T R T
PBS & 4 CIRAT
123 R GRERALEKT HA FRE  BURER AR
&, A 0.3 % pH6.0 FFEERR AT, Ty dh& ik
3-5 min, BN ZERCE SR A, BIBURIE R 565 83 R T
FEWIET, B K 28 B e o i 1 — 2 S R DA (g (. R
10 %FRiELLE ML K 0.3 %TritonX-100 () PBS $} i 25 1R
B0 1 g WA PRV, FH 3 PARORR B HA BT442(1:200)4 "C 4
{6337 . PBST(0.3 % TritonX-100)%E A =¥k, &K 10 min,
PBST Fi B4 192856 —$1.(1:5000) & DAPI (1:10000)3#17 % i
#EEYL A 1 h PBST PR =K, BHK 15 min, 3 7 )5 FoEHER
FE 0 U5 AR
124 RELTERSE HARICH S B&EE  DNEEsit
Hee , U KR . 4 I S U TAR R, 2 HE 1:10(wrv)
T VK P i R ZE S v, RS0 3R 2 RIS Jl 59 3K
VK LIS 30 min IR ZAE AL, F 4 °C 20,000% g £5.0»
10 min, B35 B T oK BT — 20 e L iiE e g, IR 8 1
—HB53EA Input $2H RNA

EiEFIIA 25 pL Anti-HA Magnetic Beads, F* 4 C fief45%
B 5 KA G134 T Beads &4, MR i IRIE VE
beads =K, AKX 5 min, PET1§9 beads T -80°C 77, FFHEHRL
mRNA |

UG WP A4S : 20 mM Tris-Cl (pH 7.4), 150 mM NaCl, 5
mM MgCl,,1 mM DTT, 100 pg/mL cycloheximide, 1% (v/v) Tri-
ton X-100 ,25 U/mL RNase Inhibitor,

AR 22 W 4 - 50 mM Tris-Cl (pH 7.4),300 mM NaCl,
12 mM MgCl,, 1 mM DTT, 1% (v/v)Triton X-100,

125 RS BEZEELE S K mRNA K Input 1K) E RNA
1] beads HfiI A 500 WL Trizol %3] ,4'C$% % 15 min, 4 C,
8000% g B0 5 min B EVE . 10 _EVE A 0.1 mL &4, %1
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P 15 F0, = IECE 3 min, 4°C10000% g B§.0> 15 min, BE 54
K= RENEAAYM, LERTEAAMA—ARE 2,
RNA FZAEAAA T JEAARFE R B T, IS AR S Y
HEAT RNA JTVE, 25 IR S 10 min, 4°C10000% g #&5.0» 10 min,
WML 1, 75%Z BEii% RNA JTHER K. iR T4 10 min,
JIA 20 pL Nuclease-free 7K % , -80 C {77
Input H11% 54 RNA $2EULBER |

12,6 Il mRNA AR TE8M IS pL #2020
mRNA, | RNA i 37 ‘C b3 30 min, 7 H 5 wL RAEL L1
Sk R BB BR RS B UK . D34 T wL mRNA H bioanalyz-
er 2100 A

1.2.7 qRT-PCR #& ] Marker 2= E By & 3= F| /| Super-
Script™IIl 7 % 5375 cDNA, 4> 3ILA Input 82519 5 RNA
B A e LU vE J5 4R UG 20 B2 B RR R mRNA J %45 5 1
cDNA AR, 4351 244 Mt 2ot Il 200 | BRI
AR Marker JE[H 195 #1f QRT-PCR [ . SRR A :
B 4 WM, TS 14 4 pM,qPCR Mix 10 pL, 4% 10 ng,

A B
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RiboHA mouse —//AD{ IR ER S N7/~

Moss with Cre mouse

RiboHA;Cre
mouse 7D ESARAR 7

C heter heter wt heter wt
PV-Cre -—" e =

wt wt wt heter heter

RboHA 8

heter heter heter wt heter
VGAT-Cre

- > .- =
heter wt heter wt heter

RiboHA ‘-'-.

Homogenization
ok L

v
Immunoprecipitation 7MeG “?‘MA

mRNA Isolation

MIKANFEZE 20 Lo GEit=£771% L GAPDH SN2, M HE A
CtAEIERAGTHE A AR AL A FURRIE I AR X R Ik SRR
I TERE I Y-S Input FESIGIEMTEL, PRSI EGR
AR PIALIR] SR AT ¢ K65, P<0.05 A 403247 e

2 R

2.1 FA Cre-loxp REGHRICHIHI MM T R AIZAEE

HARAT I A2 o0 R S AT HA BRI £ R
BRI /N, ¥ RiboHA /N VGAT-Cre /NRZRSE , 734N
P3R5 PV R B a0t (4557335 parvalbumin
AR Z0) R A 2RSS & mRNA, A 1tK Ribo-
HA 4li&5/NR 5 PV-Cre /NRIAE, JefRilAE—4 A R 13
HTI%E A | 4y W34S VGAT-Cre; RiboHA X fH: J PV-Cre;Ri-
boHA B FH: /N, RiboHA /INEUF BUNE 1A, JE /{2 Al %
SELE AN 1C AP 20557 19 mRNA B 375-15 %5 i
& 1B,

Hippocampus Dissection @/

}
MeG mAAA

:

TMeG = =—"CAAA
TMeG ™ —"CAAA

gRT-PCR & Bioanalyzer 2100

B 1 FH Cre-loxp &RGEARICHE E MR h iz FEER
Fig.1 Label the ribosomes in target cell population via cre-loxp system
7 : A RiboHA jXREE ;B AMRERFZME mRNA REVEEEREE;C ERREEER,
Note: A A cartoon outlines the RiboHA methodology; B A flow chat outlines the cell-type-specific mRNA isolation methodology; C Some genotyping

results.

2.2 HA EH R T HEREHERE
L RiboHA #1fH /N BUAE A5t i, VGAT-Cre; RiboHA /)N
Bl .PV-Cre; RiboHA /N B S 8G 40, i f T e 580 A
Yeft, HA PR ey zh R R, VGAT-Cre; RiboHA /)
UG 5 X HA ZE3m it #p och bl a sh 3Rk, Wi 2B, 7
PV-Cre;RiboHA /R 55 X, HA JR7E PV #1428 50 7 Al
rhl R R R Sh Rk, WA 2C, A E M Ao RE R,
parvalbumin HURSEI T Y, 25 5 R H KA 5 PV-Cre Ji
B HA kil —#E, niE 2D,
2.3 R HITURERGIH MHE T R IEE L A /) mRNA
B 12 JA# 19 Cre;RiboHA /N, ORI D , FIF HA B ik
IR A REBR HEA T o e TTE SE 56, MBRAS 7 A5 HA PR £

RAZHHA PR mRNA  $2 1500 mRNA B —FB43FH RNA [fiff
BB, 5 BB 43 %of REASABUAT AT Acb 3L, 445 Xof HE 2 o0 &b 340 20 B Bt

BHEEEIL . SRtk — 51 Tk mRNA B 588, i bioanalyzer
2100, 5340, 1422 020 28 20 1 A0 78 R e o X3y B 85 o
B/ 40 PV BHME RS A 200 BB A mRNA 2R 2
LA o MU W% , TR AT B A bioanalyzer 2100 HEATAGIN . 5]
3A BN T 43 5 M BH 4 X i EMX1-Cre; RiboHA /)y B T |
CaMK-Cre; RiboHA /)Nl 5y, [ % #R RiboHA /NER, DL K52
520 VGAT-Cre; RiboHA /|N BRI i $2 JL % AN ] 48 i 28 784 v
) mRNA, S #4752 i BRI 1S AT, BRI CRIE T
— RN Sy, A BT R 3RAS T TR e A RNA, 1]
FHT 5 25 i i i3 E D ¥ . €] 3B J878 T mRNA [ bioanalyzer
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2100 K455, W43 B2 RIN {3 5K RNA (58885, Marker 528 B9 84215700 . QRT-PCR 4559 i 7, 38 5o e 50 3
2.4 Fr3Xx mRNA EFHIHIHHETEERYE M VGAT-Cre;RiboHA K PV-Cre;RiboHA /| B 5 H2 HUIR

T EHEAT e Sl s T 54341, LM SuperScript™IIT 39 mRNA Hr, 014 4 28 5047 57 19 Marker B[R 9% ) 2 &
#E4T mRNA %3815 cDNA, LUiT15 cDNA SHEp, FIA 45, Miéasihih 2 ool 8 50 i 40 M4 5 1) Marker 355 4
qRT-PCR P4 777545 BIAG I D445 P pf 25T Marker R[4 Vglutl, (&, & 4A-B, #—25 cDNA [ bioanalyzer 2100 #6545 5 5.
I A0 Marker 2£[H Gadl K2 RIS ALY Marker 2 7R, T A3 240 i R Sk ¢cDNA Bt , ml A 15 25 v 1 i
K GFAP [3R3k , IF 5 R0 e SUTIERY Input AH UL, 4087 W5 5504T, tnf&l 4C.

A HA HA/DAPI B HA HA/DAPI

VGAT-CRE;Ribo
Ribo

HA/DAPI

arvalbumin/DAPI
B 2 VGAT/PV-Cre ZEMHI %ML T H /B3N HA KA
Fig.2 HA is activated in the inhibitory neurons by VGAT/PV-Cre
i :A VGAT-Cre;RiboHA /MNRIED X HA Hiik B %t R ;B RiboHA M E/INRIED X HA FUIFRERLLBLR; C PV-Cre; RiboHA 7\
MBS R HA ik E e L BLER, D PV-Cre; RiboHA /NS X Parvalbumin HFERB LR BER, EHRREA 200 pm,

Note: A Immunofluorescent staining of VGAT-Cre; RiboHA mouse hippocampus using HA antibody; B Immunofluorescent staining

Pv-CRE;Ribo

Pv-CRE;Ribo |
I. |

of RiboHA control mouse hippocampus using HA antibody; C Immunofluorescent staining of PV-Cre; RiboHA mouse hippocampus using HA antibody;

D Immunofluorescent staining of PV-Cre; RiboHA mouse hippocampus using Parvalbumin antibody. Rulers are all 200 pum.

A B

o O O
S 8 8
o
= g ; i ;
ox =% Polyribosome-associated mRNAs.
23 O
xwo>
[FUl |
10 | “
|
28s- s | “
b “' : | N
| ,\ Mi N 2 _I‘lhl‘ N ({“r"- N
- i, N L R \.»/ oy
0 : 1 1L

I
25 500 4000 [nt]

notreat  treat with RNase
B 3 M BHRA R EHE P IREUS B HE R 45 S B mRNA
Fig.3 Polyribosome-associated mRNAs isolated from the target cells
E:A 55 RiboHA X3 B8/INER . EMX1-Cre; RiboHA /v BR . CaMK-Cre ; RiboHA /NER . VGAT-Cre; RiboHA /)N il i £ i BGR A5 Ad) 4 it 28 A4 Sk
HIREMIEARLE & mRNA, BRI T — FU/INR R B0 BIEE I Fis DR AGHIN A B, A5 3010 RNA A RS 41 E 5 B Bioanalyzer 2100 i) mRNA
Y i, RIN>8.0,,
Note: A Cell-type-specific polyribosome-associated mRNAs isolated from the hippocampus of RiboHA control mouse, EMX1- Cre; RiboHA mouse,
CaMK-Cre; RiboHA mouse, VGAT-Cre; RiboHA mouse, each sample was from one mouse, agarose gel electrophoresis show the pattern of mRNAs, the
right lanes show the RNase-treated results; B Bioanalyzer 2100 test of the mRNAs, RIN>8.0.
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R DPV:R!bo-lP i o OVGAT:Ribo Hippo-IP
251 m PV:Ribo-Input . ® VGAT:Ribo hippo-Input
. 3 sk
H H 58 cDNAs
2 205 4
8 2 skok [FU]
2 a 2 ool
5 5 [
L o 1.5 4 1000 T \
£l 5 “mr L
= E | v
3 3 ! 500 - \
0.5 1 0 [ = —— et Bt -
0 T T T T T T T ITT 1T 11
Velut GFAP Gadl Vglut GFAP Gadl 35 150 300 500 1000 10380' [bp]

B 4 B3k mRNA BIZRRE 2B ST
Fig.4 Evaluation of the cell-type-specificity of mRNAs
i : A #ill VGAT-Cre;RiboHA /NR B S IREUE) mRNA 1, (it T R ERE Velutl IIFEH L TR SRR Gadl | ERRRAME R
THEE GFAP WEE;B il PV-Cre;RiboHA /NRE D HRENH mRNA it MMM TR PR Velutl MM 25Tk R D] Gadl 2
IR BT M4 Sk BE D GFAP 155 4J: 5 C Bioanalyzer 2100 #6:ill cDNA Fidi .
SRR RS
Note: A Evaluate the enrichment of excitatory specific marker gene Vglutl, inhibitory specific marker gene Gadl and astrocyte specific gene GFAP of the

mRNAs extracted from VGAT-Cre;RiboHA mouse; B Evaluate the enrichment of excitatory specific marker gene Vglutl, inhibitory specific marker gene
Gadl and astrocyte specific gene GFAP of the mRNAs extracted from PV-Cre;RiboHA mouse; C Bioanalyzer 2100 test of the cDNAs. The * indicates

significant difference.

3 Ptig

S ol 2 T R B R 7 A DR DA P b 2
TCIIEE, D7 LR M2 R4 1 8 244K B 15 R NG5 3 B 18,
TRIRITE R R 2 T e TS R 63k v A IR 5
B R W 20455 A AEAR K22 500 e W PR 2 Sk A R R4
i 2 T 43l = KA . SST #4598 PV 12 5C SHT3a
FRZIE, B4 S S 5 2 R G R S A 2 ] e
VAL S5 PMYEATS R A o ) PR T 7 280 F o s P 28 70
f¥) Cre 55 ek /N, X R R 20 bh 28 TC 18 A GG 3 e
FERTEIBNZS ST N B LR R i T

T P30 0 A i 4 8 SRR 30 02 ST A2 R T Rz &
BB AT P T SRl 28 2R 5 AT BB AR T4 T KT i
T P00 21\ Ay BELDT ARG e sk BN , AR T35 1)
T HEAF BRI, 5 Sl R R P G 1 i PR A AR 5%
A RSB SRS, I Fmrl L IhAEBG S B B i
PR ZEALS A PR, 55 T o 5 A B AR
R, M\ DR 2EL K T B A A A B RS 1943
P R TR o AR SMIFE FE B[R] A M 2 T I P
ZETCHE AR5 SRR, o AR 7] 4 2 PR P T
JRE4 i)t S PR TR 2 A M 2T R R 2 e P 3
) R WP AR R AR Y, RN S R 2 e B e R
i) (1) 43 F- kit #e IR 5 5 T RE L TT 43 AR 2 b2, 155
WL AT R, . S P AN S P B (L BSR  f1 iE
2 W e SR AT 1T 2 5 b 2 135 A58 5 I T, T
UL, B ELIE TR A0 AT AT D e , R IR 6 40 B £ 2 5
P B2 10 A B REIE 2, A0 B 1o 20 JR 2 A R £
SRR

FRAE S LA T BT , 388 3o ARSI RS S 1 20 B LA
1V S TRl VAt A I TN N 21 08 o £ RE R TR e
IF) Sl 4, TS AV BRI S R L P06 25, A3 3o A5 5 O ML
GBS INAL, S5 A s AN 43 B H R (FACS ) sl oG k4

AR (LCM) 53 B0 71243 B T B AL AN T A T ik S4B 45 J
EEXZICAIEAS (mRNA K GRS 2 A R B
A SCRI AL A AT B BRIC , i — 2D e ST e 1
HTEEL 2500 AR A A I S A R S M mRNAL AR HE T FACS
o LCM BLHAAE T, 55— %07 Sk 1 B i A vh g
RN 75 G S HARFE R AR5 5 56—, i TN 253
BRI AL DB, R G 1 IR ()RR TR S SR A I )
MBI RRENE  5 = R T Cre-loxp R 5E, IZ RS LA
BB R TR S IR, 2 M mT g S 515 D K 21 B ) 3 AR
A A B S e D U0E A e 5 B AR O O A BB R -mRNA 52
AR AT R 56 L, RiboHA /INEU A MR 2R 1 bR 28 SR TR T
RSO B N A R, FH LE T B AN R/ AS B 947
AR N 259K W5 EEIARA T2 A A A 15 Y Cre /N EOK
WIS AR, (ELREE SE N AR E AR 1 R i, 45
SRR Cre /INFURY BRATBOR A B | b St ok 4 iy, il i
T 2 FH R 200 e P Sz

ML RGARICES 5 3 B L TOE , /N 1 i
PR 28T v IR S M AR AT 2 AR 25 5 9 mRNA #J7
LS R R R /NI RO R B 0 A PR £
A B TRy 5 A AR P 42 5 PRI K 2 B 28 R P mR-
NA BRI L, BERT LAE 404 AF BRRES T 4% 5 2 K
FIEL I Sh 74 A AT AN TR 40 28 AT R G R S Re v i 2
RESIRAR , IS ATSE 34 B AR T e S e e R 0 42 1
2Rk, BB FA AV AL , o T4 25 W HE S AR Bl
FEFE.
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