Tubb5 knockdown exacerbates protein abundance changes in a mouse model Y
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Rationale

Abstinence from 2BC-CIE downregulates proteins enriched in astrocytes

* Microtubule cytoskeleton dysfunction associated with negative affect in psychiatric diseases and mood disease

ﬁ%%“

* Tubulin protein abundance altered in the prefrontal cortex of individuals with AUD 6 - e cnchrtroTlvs Alrthcontral S B e e -t 155 ndiion JHONG PEC ﬁ':;“::‘?r';t;:;“ﬂsm“ms
* B5 tubulin is significantly downregulated in the prefrontal cortex, but not the nucleus accumbens or amygdala, in 2 Q] | i T E“ 00 — e
o | i 17 - .
mouse models of excessive drinking (CIE-2BC and intermittent access). This provides evidence that excessive drinking 8 , | i wa f7° .
. I 1 | e | _135 s
remodels the microtubule cytoskeleton s e e e o 3 03
041, ci‘o-nalLI-ﬂr-ﬂo o l . THTR g 0.4
-2 1 0 1 2 505
Log, fold change NTRK2 u?_j -0.6
0.7
Study design Pri 6 . . U
:CIE-ShTUbbS VS Air-ShTUbb|5 PR % &4 |'na_pes' (positively comrelated)
Air Air Air S 4+ : : £,
ZBC ZBC ZBC ZBC Y ) d AAV'ShRNA VeCtOr USEd tO knOCk dOWﬂ §) § § o % 0 Zero cross ® 22
1 Tubb5 expression in mPFC in C57BL/6J male L 1 —— - ' omia %j
mice (shTubb5) 01, i S o @ w0 m w0 vmo o aam 1m0 180
mPFC TBB5 ' NHRF1 = Rank in Ordered Dataset
-  Scramble sequence vector for control - & O e
knockdown Collect brains — Enrichment profile — Hits Ranking metric scores
7 days post-vapor mice (shControl)
| . .
: Total Fragment Area N lization t Differential 61 CIE.shControl vs Air.shControl '_:Ew"“““" 1 ol A ZHONG_PFC EAII.IJ?: ?I'r“l'thEI:t:ASTROCYTES
Micropunches coIIec'ted for 11,000-22,000 ormalization to /Grotein summarizatioD\ i o £ . : oo e _PFC_ . _
for DIA-MS analysis . Total lon Current ~ abundance analysis Q | I | NCAN _16 I shTubbs Air - .
pept|de5 - § 4 i i zfz B shTubbs CIE E’i ol
s R T 2 - | oy
P L5 N0 N J: """ R ":,‘ """"" . "0"""‘:“"'5 """""""""" ACBP -20 2 03
. _ Protein abundance Batch effect 0 - o 1 ool 2 i HMCS 1 g o4
<Un|que peptldeD (MaxLFQ) correction 2 1 6 1 2 - § -0:5-
Log, fold change e o
L | 1L
CIE.shTubb5 vs Air.shTubb5 NONO 2 M |
THTR ﬁ 4 |'na_pos (positively comelated)
f;:l::? E . Zero cross at 703
4 Ei% % -4u 200 400 800 — ::; e “"I’E;:Edj 1.2'|:|u
I T o L092 fold change E;ﬁB e Rankin Ordered Dataset
..-E.. T . HSPTo — Enrichment profile — Hits Ranking metric scores
~ T _I_ Py *, Air vs CIE @® NS Log, FC @ p-value @ p-value and log, FU
c e e e e
= . ¥ | s { | #, shControl vs shTubb5
® sh | Ai =7
B - 1 . 3 # shControl Air (n=7) 1 symbol : p < 0.05
L 5 ® shControl CIE (n=6) 9 symboIS' 0 < 0.01 * Heatmaps show proteins identified as significantly differentially abundant in CIE.shTubb5 vs Air.shTubb5 comparison
o _ . ) * Gene set enrichment analysis (GSEA) was conducted using cell type gene sets from the Molecular Signature Database (MsigDB)
E i ; ® shTubb5 Air (n=7) 3 sym bols: p <0.001 * Astrocyte cell type gene set significant for both prelimbic and infralimbic comparisons (FDR <0.25)
% ) £ shTubbS CIE (n=4)
. — . .
= Network analysis reveals EtOH intake correlates
0
BL PV1 PV2 PV3 PV4 P L IL
r
Two-way ANOVA detected a significant interaction between vapor and vector at PV3 [F(1, 20)=7.5, p=0.013) and PV4
[F( 1,20)=44, p= 0048] Ranbp1 mSeptB mMpps
2 Hspa2 oy
e le\-/ UspS é ’ i
Hnrnpll Q m Stmnl
m N’ KifSc e e .
Tubb5 knockdown induces remodeling of proteome — 9 .. o © . -
mSynpr N = Agl o —"")
5 © S Ttyh3 / Pygm e "o Adap1
r m % \ %) = Hsd17b4 Hapinl /_\
N b O J G M2 e (l?\ >
§ Prelimbic cortex (PrL) Infralimbic cortex (IL) o)) ‘ /\g/®m
.G \ ’ i}j?.': e
Z‘ o . . . N - mflc?as
& AirTubb5 vs AirControl AirTubb5 vs AirControl bpl/\Hdlbp W
© i
Q @® NS Log, FC @ p-value @ p-value and log, FC i .
ars
5 o6 i | £
) I I R '
_§ U)‘_ 4 | & ® : I PY v
s 29 TEes e w—— —
s
"E 0 - 1 1 1 1
g -4 -2 0 2 4
= Log, fold change
.5 Hnrnpaz2bl /_\Hebpl
- |
Pre-mRNA RVAR Ntrk2

processing =
* Weighted co-expression network analysis revealed 42 and 69 proteins directly co-expressing with EtOH intake in the PrL and IL respectively (p <0.05)
* Functional protein analysis with STRING revealed interactions with proteins associated with microtubule processes (highlighted in red)

» Several proteins identified in differential abundance analysis of infralimbic cortex were identified as co-expressors with EtOH intake (highlighted in blue)
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* shTubb5 mice had more significant changes at the protein level compared to controls

Mitochondrial respiration * Astrocytic proteins and proteins involved in microtubule processes co-express with ethanol intake
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