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Genes and Gene Expression Modules Associated with
Caloric Restriction and Aging in the Laboratory Mouse

William R. Swindell
University of Michigan, Departments of Pathology and Geriatrics

Gene Expression Modules Reqgulated by CR

This file provides a description of gene expression modules regulated by CR in multiple tissue
types. Gene expression modules of varying size are displayed, including those with 2, 3, 5, 10,
20 and 40 member genes. The value of M associated with each module is directly related to the
overall responsiveness of member genes to CR across tissue types (see Methods). The p-value
associated with each value of M is generated by a simulation analysis, in which modules of the
same size are formed at random, without reference to observed co-expression patterns (see
Methods).

A dendrogram is shown for each module, which represents the co-expression patterns of member
genes. This was generated based upon an average linkage hierarchical cluster analysis, in which
similarity between genes was based upon the absolute value of Pearson's correlation coefficient
(r) (see Methods). Additionally, for each module, a grid is shown that displays the differential
expression patterns associated with member genes. Symbols have the following interpretation.

e Gene is significantly up regulated by CR (P, < 0.05)

Gene is significantly down regulated by CR (P4 < 0.05)
- Gene is marginally up regulated by CR (0.05 <P, <0.10)

Gene is marginally down regulated by CR (0.05 < P4 < 0.10)

— Non-significant CR effect (P, > 0.10 and P4 > 0.10)
x No data (gene not represented for a given tissue or array annotation was limiting)
* Evidence conflicts, but favors up regulation by CR

Evidence conflicts, but favors down regulation by CR

The last two categories (% and ) indicate significant effects with conflicting evidence. This
can arise if there is significant up regulation by CR in one experiment, and significant down
regulation by CR in another experiment that has examined the same tissue. Alternatively, a
conflict may arise if P, < 0.05 and also P4 < 0.05 for a given tissue type. Symbols shown in
charts are based upon a comparison-wise type | error rate of 0.05.

Contact: William R. Swindell, wswindel@umich.edu



CR-Regulated Modules (2 Genes)
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CR-Regulated Modules (2 Genes)
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CR-Regulated Modules (2 Genes)

M=9.37, P =0.998

—& Histlh2bc———-

—a Histlhlc

| | | | |
0.2 0.6 1

Absolute Correlation

M=9.32, P=0.999

—a8 Tmem77/

| |
0.2 0.6

Absolute Correlation

M=9.32, P=0.999

| |
0.2 0.6

Absolute Correlation

X
X
X

X

X

*

X

Ing
thm

str
spc
kid
coc
cbm

hip

Ctx
wat

msl

Ivr
hrt

mmy

gon
hyp
cln

X
X
X

X

hrt

CtXx

mmy

Ing
wat
msl

lvr
hyp
hip
thm

str
spc
gon

CcocC

cin
cbm

kid

X
X

X

X

hyp
Ivr

Ing
hip
thm

str
spc
kid
coc

cln
cbm

wat
mmy

gon

msl

hrt

CtXx




CR-Regulated Modules (2 Genes)
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CR-Regulated Modules (3 Genes)
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CR-Regulated Modules (3 Genes)
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CR-Regulated Modules (5 Genes)
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CR-Regulated Modules (5 Genes)
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CR-Regulated Modules (10 Genes)
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CR-Regulated Modules (10 Genes)
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CR-Regulated Modules (10 Genes)
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CR-Regulated Modules (10 Genes)
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CR-Regulated Modules (10 Genes)
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CR-Regulated Modules (10 Genes)

M=7.78, P =0.0055
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CR-Regulated Modules (10 Genes)

M=7.76, P =0.009
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CR-Regulated Modules (10 Genes)

M=7.72,P=0.0115
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CR-Regulated Modules (10 Genes)

M=7.72,P=0.013
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CR-Regulated Modules (10 Genes)

M=7.68, P =0.023
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CR-Regulated Modules (10 Genes)

M=7.65, P =0.029
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CR-Regulated Modules (10 Genes)

M=7.62, P=0.039
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CR-Regulated Modules (10 Genes)

M=7.62, P=0.042
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CR-Regulated Modules (10 Genes)

M=7.61, P =0.0455
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CR-Regulated Modules (20 Genes)

M=8.08,P=0
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CR-Regulated Modules (20 Genes)

M=78,P=0
—aChd6——————- oo |~ |X|X]|— XIX|—|—
L wB230337E12RIk |« |—[x|x|x[=[x[x|x[x]x
| ——=1810013L24Rik [+ [ [x[x[x[-{x[-[x[x]x
—aTial———— olele X[ |||
—aTiall-—————— o o [X[e [—[—[X[X]* [X[X
—aMmM.440712———— |o || X[X[X[—[X[X[X[X[X
—8A930041102Rik | |« |X|X|X|—|X[X[X]|X]|X X
——a Pdsbb—————- XX X]—[X]|— [ X[ X]|X
MgeaS———————- ofe|—|X]|e o IX|I—|—|—
—a& | uc/12-——————- . —|X|X]|= e | |X|—
—aGarnll-—————- —|X[X|— |||~
—a&8D930016D06Rik e |« [X]|X]|X]|—|X|X]|X]|X]|X
—aMtX3————————— o [ X|[X[X]e | X]|—|X|X]|X
—&1700020114Rik  |o |o [—[X|X]=|—[* [X]|—|—
—& Sfrs18—————- o [o |X|X][X]e [X]|X[|e |X[X
#Hnrnpa3—-————- LN i il N el N el ol b
—a Epm2aipl-————- o [o | X[X[X]—|X|X]|—[X]|X
—8 Cpsf6——————- o [T [X[X]e |- |X|X|[—|— X
—a7dhhcl7————- o |o | X|X|X|—|X|—|X]|X]|X o X
Zranb2——————- o [—1—IX[=1— |||~ |—|— .

Absolute Correlation



CR-Regulated Modules (20 Genes)

M=7.79,P=0
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CR-Regulated Modules (20 Genes)

M=7.76,P=0
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CR-Regulated Modules (20 Genes)

M=758,P=0
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M=758,P=0
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CR-Regulated Modules (20 Genes)
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CR-Regulated Modules (20 Genes)

M=756,P=0
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CR-Regulated Modules (20 Genes)

M=75P=0

—aB430201A12Rik |e [o [ X|X[X[=]e [X[X[X]|X]|=[X]|X]e [ |°

-—IGnaq ————————— oo |—|—e|—|e|—IX|—|—|—|—|—
Atpbvla—————- cle (=1~ IXI === e Lo | e

_ Taokl-——————-— oo [X|=[—| e [ IX[X]|°

Rc3h2———————- oo |IX]|=[—]e | | [X]|X[X]|e|—]* ]|

‘_._.Klf7 ————————— o [—fe[=|e [ [—[X||X|-|-

1110018F16Rik || |X[X[X]|=| = [X[X]|X]|X[—|X]X

- —aQk————————- oo e |X[X[—|e|X]|—|— X|—]|e
—aWdfy3——————- o [e IXI— == 1| [X]|X|X|*|[~|~|—|°

Zeb2————————- o | [X[X]X X |X[X|X|—[x]|—-

—aKif3a——————— elel=le (="t | [X]~1 |||~

—8Faml/74a————-—- o | XXX [ [ [X[X[X[X]=|X]|—~]|°
I—I1459733_at——— o o [X[X|X[— [ IX[X|X]|X[|X]|X[]* |~
W3110001I120Rik  |e [ [X|X|X[=[—|X|X[X[X]|—|X[* ||
—8Gsk3b—————- o le|X|=[=]e [ [X]|~|—|"|~ .
m Col4a3bp———- oo [X|=[=e | IX[e e[| |°
Dnajb14—-————- o | o [X|X[X]|=[e [X]|X[X]|X[=|X[X]—]|—|°

—8Atp2bl-——————— o |—[X]e X|X[=]—|—|%

—BSNX2(———————— o | T |X|X]|X[e [—[X]|X]|X X|X
aCpd————————— oo e ===l [—IX|e|X]e|=|e]e]e
oo 4SEREEERREESEESET

Absolute Correlation




CR-Regulated Modules (20 Genes)
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CR-Regulated Modules (20 Genes)
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CR-Regulated Modules (20 Genes)
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CR-Regulated Modules (20 Genes)
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CR-Regulated Modules (20 Genes)

M=7.18, P =0.0015

Cdh13-—-—————- =X~ X[ |X|X]|—|X
__I::Dnaja4 ——————— XXX~ [X]—[X]X
—aMtap4d-——————- °|e =IX[=1~ =~ |X
—a&No|3————————- o | [XIX[X|X[—=[—|X[~|X[X
_—ngaIs7 ——————— ol G bl el =~ [X
—aRilpll-—————- —[ o [X]|X]|X[X] e | [X[—|X]X

Akap2-——————- o o [X|X[X]|=[—]* |X[~|X[X

Mapllc3a————- o |I=[=1=|—|"1e [—]|-|-1—

I—IVIdIr ———————— ofe|= e [—[X]e|e|—|° |~
—&8 Sparc———————- elefele |||~
—aPmmp———————- =lele || |X]|e e |||~

Htral-——————- o [X[e |X]e e [—[X]|—]—[[X
—aFh|ll-————————— =[e [X]e |X[X|=|—|X%|-|-|—[%
—a&Fads3——————— o | o [X|X[X]|X[|e [—|X[—|X[X]X
—a&Smpdl-——————— ol I el el B Ul el Bl

X

1
II
C &
<
s 2
I &
I
I
I
I
I
I
[
I
[
I | X
° | X
I | X
|
I
° | X
I | X
I
I | X

| | | | |
0.2 0.6 1

Absolute Correlation

> >
~ O
R <
©

iy

I

I

I

|

I

|

I
||

(]
X [ x| %
|1

spc [ X[ x]x

- [
||
|1

hyp
coc
str
wat
cbm [ X [X[X
hip
Ing

gon
cln
mmy

kid [ X [ X[ X[ X[ X
thm [ X [ X | X
hrt | *

Cctx

msl|
Ivr



CR-Regulated Modules (20 Genes)

M=7.16, P =0.002
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CR-Regulated Modules (20 Genes)

M=7.16, P =0.002
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CR-Regulated Modules (20 Genes)

M=7.15, P =0.002
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CR-Regulated Modules (20 Genes)

M=7.14, P =0.002
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CR-Regulated Modules (20 Genes)

M=7.11, P =0.0025

Hnrnpal-————-
Elavlil-—————-

| | | | |
0.2 0.6

Absolute Correlation

olefe|—|—IX[—e|—|e|e|[—|—|—|X]|*]e
oo |k]e e |7 | I A X °
o oo e [ XIX[=[X[—|e]|e]|e|—||X]e]|e
A EOED O EEE RS
ele k| |—IXI—|—]|—|e I D e I
o |o o IX[X|X|X|X]|X[|e e [X]|=[=]X[x
o |7 e [X]=[X[X]—|X X|e |X

===~ (=X~ (=== [ X[~
o [=] = IX[X[ X[ ==~ [—[X

ele | kx| —le|e e |
olefe|—|—IX|—e || |—|—|—|—

o o [*[T]X[X]e |X]|~ il el el
° ° =111 |~ e A -

N ol 2 ot B o el el el B el S L R
olofeo|e|—[X|—|—|— - |-
oo o | |oe o |||  |e]|°® |™ e |™ °
T A AR

° X|=|X[X]e|X X[ |=[X]e
o|e o IXIX[=IX|=|e|—|—|—]°|—

ofo]e A EEEEE
SEEEESETREBESEGES




CR-Regulated Modules (20 Genes)

M=7.09, P =0.0035
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CR-Regulated Modules (20 Genes)

M=7.09, P =0.0035

Flywchl—-————- o oo [X[—[X[—[X[X[X[X]|X
Bazla———-—-—- o |= [ [X]|X|e ||| |X]%
—aGmM672-——————— —[e | [X]|X|X[X|X[X]|x[x|x
—a Sgth————————- ole == IX| [ [x]x
Nicnl-——————- O bl O Bl il B bl bl el S
Copg———————— sflo|—|"|ele|—|—|e]|—]e
Tmeff2———————- o o [~ IX[e X[ [X]|X[X
Bacel-——————- ole]e X171~~~ X
Habp4———————- o oo [X[—[X[—[X[X[X[X
—aMapre3—————-—- —[e |7IX[~ |~ IX[X]|X]~
—a&Pgrmc2——————- clefe 11 ]
—8 Camk2n2—————- o [o [—|X]|X]|X][—[X]|X]|X]|X
—a/Zfp2l7—————- ==~ IXIX|=|= |~ [~ [X]|X
1| “—aLarp6—————- o | == [x[=]x]|=|x[x[x]x]- [x
Kiflb———————- ole =] | X[~~~ X
mDixdcl-—————- o =~ X~ =~ [X]|X]|X
L =AB182283-———- <=1 T [ x[x[x[x [
—82310040A07Rik [ [o |7 |X|X|X]|—[X[X[X][X[X[X
‘—l2900009J20Rik == [ [X|X|X] = |X]|X[X[X[X]|X -
Dip2c———————- o [—[e | XIX]|X][—[X]|X]|X]|X[X[X -
o e B

Absolute Correlation



CR-Regulated Modules (20 Genes)

M =7.08, P =0.0035
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CR-Regulated Modules (20 Genes)

M =7.05, P =0.007
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CR-Regulated Modules (20 Genes)

M=7.04, P =0.0075
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CR-Regulated Modules (20 Genes)

M=7.04, P =0.0075
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CR-Regulated Modules (20 Genes)

M=7,P=0.0115
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CR-Regulated Modules (20 Genes)

M=6.99, P=0.0125
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CR-Regulated Modules (20 Genes)

M=6.98, P =0.0155
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CR-Regulated Modules (20 Genes)

M=6.98, P =0.017
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CR-Regulated Modules (20 Genes)

M=6.97, P =0.0215
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CR-Regulated Modules (20 Genes)
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M=6.94, P =0.037
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)

M=6.91,P=0
Zmym2-———————-— e [ XIX]e IX|= == X
Mm.272733———— [ |~ |X[X] e [X|X|X]—|—[X]|X[X X
Mtf2————————- o ||~ o |— —|e X —|e °
Sfrs1l-—————- o oo o] [—[o]e[—]X °
PAn——————— HEENEEEEEDEREE
Hnrnpr——————- oo |—|—eo [X|—[—f—fe [X[—[—[sk]e |~
TrpS3bpl—-—- R EEDEE
Thocl-——————- o [o [X|X[e [X[=[=]e [=IX[=] [
Dmtfl———————- o X|X]e [X|—=[— o o [—
Rsrc2———————- o |l IX[=[=]e |—[=]=
Tugl-———————— oo oo e [—[X[X[e [—[X]X]X
3300001P08Rik [o |=fe [—]e [X[—[—]o [—[X]|—]—[—]e
Usp34———————- JOEODNNEEEEENEED
Tial-———————- o i X — — —le
Tra2a—————— o |—IX]|X]e [X[X[X]e |—|X]|X]X
Cdc7-———————— —[—[=IX[=1=1=1—]-1=
Fubpl-——————- IEEAEEENEE

EEZraan ——————— EEENEEE - —
Matr3———————-— AR EEDEE =
—aDcp2-———————- o [ IXIX] e [XIX[X[=[=]=IX][X —[X

Sfrs8———————- o o [XIX[e IX[=|=]=[=IX[=]= —
Zmyml—-——————- o |~IX|X]e [X[X[X]e |~]~IX]|X —
Psipl-——————- o [—= = e IX[] = o [—
Cenpcl-—————- N el el el e Bl O e e R B —
lgcbl-———————- — = IX[X] e [X]=]= X|=|= X
RfX7————————~ o [o IXIXTe IX[XIX]=[=[X]X][X X
2310001H12Rik [o [—]= = IXIXIX[—]—[X|X]|X
Ints2———————-— o o [X|X[e IX[—]—[=|=|X[= —[X
Rilp————————- o [IXIX= XXX == IXIXIX == XX
Dzip3———————— o [XIX]=IX[=[=le [=]=[=]=]e]e|—]X
1810007M14Rik [ [—]|—[e |+ [X|X[X]e [=[X|X[X]|—[e [X]—
Poml2]l-——————- o || ]e |o [XIX[X][=]=|X]|X]|X]e [e [~
Hnrpdl———————— o — o | X]|eo |— X — o|e
Zc3h15——————- o Jo [—|—fe IX[X[X]—[e |X[X]X —
Zfml-———————- =|—=le | X|— ° - —
Gpbpl-————— ° X[X]e [X]|—|e]|e —|—[- —
Mbtdl———————- . X[ X[ | X]|— o [X[eo|—
Npat————————- o | TIXIX|—[X[X[X[e [ [X[X[X][e [e |—|X
SMC3————————- JEEEEEEENEEEDE
Tafl-———————— o [IX|X|[—IX]|—=[—|"l— ]|~ o e |X

— T T T QADgET ESXESCQEnSS>

0.2 0.6 1 SE‘Egsx%Woo%%EE—gg

Absolute Correlation



CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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CR-Regulated Modules (40 Genes)
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