Microglial-derived C1q integrates into
neuronal ribonucleoprotein complexes
and impacts protein homeostasis in the

aging brain
Nicole Scott-Hewitt, Matthew Mahoney, Youtong Huang, Nils Korte, T. Yvanka de

Soysa, Daniel K. Wilton, Emily Knorr, Kevin Mastro, Allison Chang, Allison Zhang,
David Melville, Monica Schenone, Christina Hartigan, Beth Stevens

Cell

DOI: 10.1016/j.cell.2024.05.058

sssss
Copyright © 2024 The Authors


http://www.elsevier.com/termsandconditions

’ Development |

V" 7N\ ¥ ‘ Intracellular \ Extracellular
(s JUE £ I
] \
m |
Microglia/Brain- ¥
Associated Ciq Neurons
Macrophages
| Aging Adult |
Intracellular “\E)dlacel/ular
Y4 | >
Za ~ < \'4( | A4
p ‘

-~ /k"M X o —

Microglia/Brain- 4 w‘\f
Associated ciq Neurons | 4
Macrophages b I P
N A
| Aging Adult C1gKO
Intracellular Extracellular
)
T@g ‘
& - 3 (| S8 | ~Es
[Elovatd / Altered fear extinction
Neurons

Terms and Conditions



http://www.elsevier.com/termsandconditions

/N

. Clq: RBPEADFMHEN G X /X BHEER
2707 THEEROCLIEFEIIKEN ICHERMER S RET S
. Clgl¥RNAKZFERICLLPS %2 2 ¢

. EERICE T 2 EEHRRNPESE & CLaOHEAEFRICIEIRNADUETH
%

. EERNICB T AARECLqDERMMBRNPEESEADFEE I T > R4
f— RIHTFT S

AT VRN XAVOBBERIZRNAZZIT TR EZER 74 FIZHIT5
Clg X AER V) A A Z 1S3 5

. X787 7 —VHEEOCIQIEEMFENICX N BRIRE BHEEFRE
ICEEAY5Z 5



Result1 Clg& RBPEIOEEFENLBENE




Figure 1

Result1 Clg& RBPEOERFENLIELE

K L
2-month WT CA3 C1gKO CA3 Cx3cr1-GFP CA3
’, '
] .

4

Polysome Fractions
Lysate1 2 3 4 5 6 7 8 9 10 11 12 Pellet

Total

Normalized Protein

10 11 12 Pellet

Fraction

Cell

—m s  CellDOI (10.1016/j.cell.2024.05.058)

Copyright © 2024 The Authors



http://www.elsevier.com/termsandconditions

Figure 2

Serum block g e BSA block _cemmmiii

o

K

/£

Neurons ( Neurons
E ***0=0.002
100q ————

.
80
60

40

% Co-localization

Cig R ) Synapsin-€re; C1qft

Normalized Protein

Syn-Cre; Cx3Cr1-CretR;
Ciq Ciq

Cell

P R E S S

Cell DOI: (10.1016/j.cell.2024.05.058)
Copyright © 2024 The Authors


http://www.elsevier.com/termsandconditions

Result?
27077 AROCTqldF ik FRICaEMicE BIET S

»
o

% Co-localization
S 8

-
c ©

P14 P30 1year 2year

] Neurons ns= 0.538

-~
N
o«

*p=0,0154
*p=0.0203

J

[Syn-Cro; L10a-oGFP

g L10a-eGFP CA3 CA1 CAl

~N
o

% Co-localization

(rotated 20%) (rotated 507

L10a-eGFP




Figure 3
Result3 C1qlEFRNAKFHICLLPSZ#E C

lly Disordered Region BSA+RNA ; s C1g+RNA+RNase
(IDR)

@ IDR prone to undergo LLPS

® IDR does not undergo LLPS

=)

@ Fold to stable confirmation

istance (w/ U, U, corrections)

Lbonaso o

150

Residue Number

SYTO RNASelect

Droplets

5' +RNase

Droplets No Droplets
+RNase A

—>

C II BF SYTO RNASelect

R E s s Cell DOI: (10.1016/j.cell.2024.05.058)
Copyright © 2024 The Authors


http://www.elsevier.com/termsandconditions

Result3 C1qlEFRNAKFHICLLPSZ#E C

G

C1q Collagenase-treated RNA Ciqa monomer RNA
G Droplets or gC1q

No Droplets C1q (pglml) ‘il‘ N ; ‘

50( 50 ( 5 ct
0 A q +collagunuse

E
—
o
C_
<
=
[+ 4
8
=




Resultd HEANIZH T 2 BZAERNPESK £ CLqDOMEEER IZ IERNA

Cell

P R E S S

Cell DOI: (10.1016/j.cell.2024.05.058)

Copyright © 2024 The Authors

Normalized Protein

0=
Total 1

-RNase

Polysome Fractions

Neurons

Figure 4

Normalized Protein

d
Total 1

PS5 +RNase

P14 +RNase

P30 +RNase

1yr +RNase

2yr +RNase

% Co-localization

+RNase

Polysome Fractions

345 6 7 8 910 1112 Pellet

P5

P14

P
1 12 Pellet

P30

1year

2year

WETH S


http://www.elsevier.com/termsandconditions

Figure S4

D

C1q +Liver RNA JBiver TS T L ive

F4RNase - .7 o

C1q +Liver RNA +RNase

Cell

—m s  CellDOI (10.1016/j.cell.2024.05.058)

Copyright © 2024 The Authors


http://www.elsevier.com/termsandconditions

Figure 5
Result5
HEERNIZH T 2NEMCLqgD EHZAERNPESERADIZE T Y R4 (4 b= R
k79 %

N ‘GFP-Trap' C1gKO + ICV C1q

AT TN S| Neuronal ‘GFP-

Clq trap’ C1gKO

)

‘GFP-Trap’ C1qKO + ICV C1q ‘GFP-Trap’ C1gKO +ICV C1q
-RNase ¢ : +RNase

_—
-RNase +RNase

C1qKO +ICV C1q

L10a-eGFP Clq L10a-eGFP

Cell

st s  CellDOI (10.1016/j.cell.2024.05.058)

Copyright © 2024 The Authors


http://www.elsevier.com/termsandconditions

Results
HEENIZH T 29EMECLgO BEARRNPESE N DELY A
HlETY R A b= RITKRTET S

F C1gKO +ICV Clg C1qKO +ICV C1g
+Negative controls +Endocytosis Inhibitors

Endocytosis Inhibitors or
Negative Controls

|
| 30’ prior

A

P i
/ pY|

M*

C1q Neurons

H C1qKO + ICV C1q + Negative controls | C1gKO +ICV C1q + Endocytosis Inhibitors

+RNase 'p=0.019

+RNase

*p=0.007 e -RNase
° »  +RNase

w
o

% Co-localization
- N
o o

N D - Negative Endocytosis
Neurons Controls Inhibitors




Figure 6
Resulto

O7— T URRAM VDB BEERIZEAEEHRATARIZEZ
A0 qw*ﬁﬂ%‘ﬁﬂiﬂ’j MUIAHEENT B

7 S
A C1g-594

M

Neuronal ‘GFP-trap’ live slices

‘GFP-Trap’ +C1q-594 CA3

‘GFP-Trap’ +C1g-594 CA3
No RNase

L10a-GFP

L10a-GFP

C1q-594

N
=)

+RNase
(Post C1q-594)

-
(3]

‘GFP-Trap’ +C1q-594 CA3 § if 'GFP-Trap' +G1q-594 CA3
Pre-treated +RNase ' Post-treated +RNase

Normalized C1g-594 ™

e
=)

No RNase Pre Post
L10a-GFP C1q-594 L10a-GFP +RNase

Cell

R E s s Cell DOI: (10.1016/j.cell.2024.05.058)
Copyright © 2024 The Authors


http://www.elsevier.com/termsandconditions

Resulto
OAT—7 URRRAM VOB BERIEIAEIATARIZE A
501 DR M IYA B EE N T 5

C1q+PIC
Only C1qg+PIC  RNA

Peptide
€19 inhibitor of C1 ‘ o \u, + RNase

7 C1g+RNA C1g+PIC C1g+PIC+RNA C1q+PIC+RNA+RNase
d /y D/\m(/(‘/( d
Region (IDR)

BF

PIC Only

‘GFP-Trap' +C1q-594 N ‘GFP-Trap'
+C1q-594 +PIC
H **5=0.0003
C1q-594

% Peptide Inhibitor of C1q
(PIC)

Neuronal ‘GFP-trap’
live slices

—

® 7

@ /} @
\ ]

7 ) >

Normalized C1q-594

C1q Ciq+PIC

=g e Ll
L10a-GFP C1 L10a-GFP




Result/

oOOJ7—

C1gl&k

MERFEICEEESX

P5 C1qKO

2mo C1gKO

1yr C1gKO

Cell

P R E S S
Copyright © 2024 The Authors

vr}

N
o

-
CJ

Normalized Puromycin
o -
wn o

WT C1gKO

N
o

-
2]

e
o

£
o
>
£
e
&
< 1.0
Q
N
s
£
E
o
4

g
°

-
3]

Normalized Puromycin
) -
o

e
o

WT C1gKO

Cell DOI: (10.1016/j.cell.2024.05.058)

Figure 7

FEFEMICZ XVBERIRER
%

M 1.year WT vs. C1gKO Total Brain

Clge. b, a

N Enriched O Enriched
in WT . in C1gKO


http://www.elsevier.com/termsandconditions

Result/
<077 —SBRCT g R RN A U EIR
DEREE ICEREE 25

10N

P Day 2 Novel Context/Tone

o
=

P

o 50
w

=




Conclusion&Discussion

Clghd, XM DORNPESARICERY AT, HiE
NEHICHEELEEZ D L 2O TEERA L =,
Clgh BB EFZ It E L EZ TS,

)

ClQn R AIARIC AR AL S 2 BAKEI A A h = X s,
ClaDRNPEESEANDIRYIAHFNED LS LT
CY. BRICEBERETON, T SABO

ANZXLDBIELERICEASELTODZDOMNE S
MZDNWTIE, SEOHARRETH 5,

L



	スライド 1
	スライド 2
	スライド 3
	スライド 4: Result１　C1qとRBP間の年齢特異的な相互作用
	スライド 5
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14: Result5 生体内における外因性C1qの神経細胞RNP複合体への取り込みはエンドサイトーシスに依存する
	スライド 15
	スライド 16: Result6 コラーゲン様ドメインの相互作用は急性期スライスにおえるC1qの神経細胞取り込みを媒介する
	スライド 17
	スライド 18: Result7 マクロファージ由来Ｃ１ｑは年齢特異的にタンパク質翻訳と恐怖消滅学習に影響を与える
	スライド 19: Conclusion&Discussion

