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Letter to the Editor

MED subunits (MEDs) (Sato et al., 2003a; Tomomori-A Unified Nomenclature for Protein
Sato et al., 2004). Initial studies identified 8 MEDsSubunits of Mediator Complexes conserved from fungi to humans: Med6/Pmc5/ARC/
DRIP33/TRAP32, Med7/ARC/DRIP/TRAP34/CRSP33,Linking Transcriptional Regulators
Nut2/Med10/TRAP15, Srb7/SURB7/TRAP19, Rgr1/Pmc1/to RNA Polymerase II
ARC/CRSP/DRIP150/TRAP170, Soh1/TRAP18 (note that
Soh1 has not been yet identified in purified yeast Medi-
ator), Srb10/Ssn3/Ume5/Gig2/Nut7/Rye5/CDK8, andPromoter-specific initiation of transcription by RNA
Srb11/Ssn8/Ume3/Gig3/Nut9/Rye2/Cyclin C) (for re-polymerase II (Pol II) requires both gene-specific regula-
views see Malik and Roeder, 2000; Rachez and Freed-tors and general transcription factors (GTFs: TFIIB, -D,
man, 2001). However, extensive cross-species com--E, -F, and -H) (Woychik and Hampsey, 2002). Biochemi-
parisons in several labs have more recently detectedcal and genetic studies in yeast led to the discovery of
metazoan counterparts for nearly all yeast MEDs (seea Mediator (MED) complex of 20 protein subunits, linking
Table 1) (Borggrefe et al., 2002; Boube et al., 2002; Gus-transcriptional regulators to Pol II and GTFs (Flanagan
tafsson and Samuelsson, 2001; Samuelsen et al., 2003;et al., 1991; Kelleher et al., 1990; Kim et al., 1994). In vitro,
Sato et al., 2003b; Spahr et al., 2001; Tomomori-Sato etMediator stimulates basal transcription, enables acti-
al., 2004). Further bioinformatics analyses and functionalvated transcription, and relieves the interfering effect
studies have revealed that the human MEDs ARC105(Gill and Ptashne, 1988) of a strong transcriptional acti-
and yeast Gal11 harbor an activator-targeted domainvator (Kim et al., 1994). The identification of Mediator
related to the KIX domain found in the CBP/p300 co-subunits revealed that many were products of previous
activators, suggesting that ARC105 and Gal11 are evolu-genetic screens (Carlson, 1997; Lee and Young, 2000;
tionarily related (Novatchkova and Eisenhaber, 2004;Myers and Kornberg, 2000; Nonet and Young, 1989;
A.M.N., unpublished data). The time now seems rightSuzuki et al., 1988), and some were shown to interact
to establish a unified MED nomenclature in order todirectly with Pol II and GTFs (Koleske et al., 1992; Myers
enhance understanding of the scientific literature by aet al., 1998; Sakurai and Fukasawa, 2000; Thompson et
wide audience and to aid cross-species comparisonsal., 1993). Further genetic studies demonstrated the role
and proper annotation of sequence databases.of Mediator in repression as well as activation (Li et al.,

The unified nomenclature, shown in Table 1, is based1995; Song et al., 1996), and established the relevance
on the following considerations:of Mediator to transcription control in vivo (Barberis et

al., 1995; Holstege et al., 1998; Thompson and Young,
1995). 1. The new nomenclature complies with guidelines en-

dorsed by the Saccharomyces Genome DatabaseFor some time there was no evidence for conservation
of yeast Mediator through evolution. However, indepen- (SGD), the FlyBase and WormBase resources, and

the human HUGO Gene Nomenclature Committees.dent biochemical and structural studies of coactivators
that, in most cases, were initially identified in functional 2. MED is the most explicit acronym.

3. This nomenclature acknowledges the discovery ofassays have revealed true counterparts in other fungi
and in higher organisms (Asturias et al., 1999; Boyer et MED complexes in yeast.

4. In light of point 3, the original yeast MEDs will retainal., 1999; Chao et al., 1996; Fondell et al., 1996; Gu
et al., 1999, 2002; Ito et al., 1999; Jiang et al., 1998; their names (MED1-11; note that the MED5 acronym

will replace Nut1).Kretzschmar et al., 1994; Kwon et al., 1999; Malik et al.,
2000; Meisterernst et al., 1991; Naar et al., 1999; Park 5. The remaining yeast MEDs will be given names

starting from MED12, in order of decreasing con-et al., 2001; Rachez et al., 1999; Ryu et al., 1999; Spahr
et al., 2001; Sun et al., 1998). In mammals, the positive ceptual molecular weights deduced from primary

sequences.cofactor (PC2) component of the USA coactivator activ-
ity (Kretzschmar et al., 1994; Meisterernst et al., 1991) 6. MEDs found outside budding yeast will be given

names starting from MED23 in order of decreasingproved to be a Mediator-related complex (Malik et al.,
2000). Similarly, the human TRAP complex, first identi- calculated molecular weights (based on the human

protein). At present, this list extends to MED31.fied as a discrete group of thyroid hormone receptor-
associated polypeptides with a potent coactivator activ- 7. Future bona fide new MED components will be as-

signed numbers starting from MED32.ity (Fondell et al., 1996), also was found to represent a
Mediator equivalent (Ito et al., 1999). Other metazoan 8. The general nomenclature will employ CDK8 and

CycC, as the CDK-cyclin couple is readily identifi-Mediator-related complexes have been denoted ARC,
CRSP, or DRIP owing to interactions with other nuclear able for a wide scientific audience.

9. Except for the specific case of C. elegans (see pointreceptors as well as diverse transcriptional activators
(Mittler et al., 2003; Naar et al., 1999; Rachez et al., 1999; 10), paralogs in the same organism will be termed

MED-like, e.g., MED12L in humans.Ryu et al., 1999; Yang et al., 2004).
A systematic analysis of proteins present in the most 10. C. elegans MEDs will retain the specific nomencla-

ture already adopted by WormBase, the MED acro-highly purified mammalian complexes by tandem mass
spectrometry led to the identification of up to 30 distinct nym being used for another gene category. Thus



Molecular Cell
554

T
ab

le
1.

N
ew

N
o

m
en

cl
at

ur
e

fo
r

M
E

D
S

ub
un

its
In

cl
ud

in
g

th
e

C
o

rr
es

p
o

nd
in

g
K

no
w

n
o

r
P

re
d

ic
te

d
O

rt
ho

lo
g

s
an

d
P

ar
al

o
g

s

C
.

el
eg

an
s

H
.

sa
p

ie
ns

d

N
ew

na
m

e
S

.
ce

re
vi

si
ae

a
S

.
p

o
m

b
e

P
re

vi
o

us
na

m
eb

N
ew

na
m

e
D

.
m

el
an

o
g

as
te

rc
T

R
A

P
/S

M
C

C
A

R
C

/D
R

IP
C

R
S

P
P

C
2

O
T

H
E

R
S

M
E

D
1

M
ed

1
P

m
c2

S
O

P
-3

*
M

D
T

-1
.1

T
ra

p
22

0*
T

R
A

P
22

0
A

R
C

/D
R

IP
20

5
C

R
S

P
20

0
T

R
A

P
22

0
P

B
P

M
E

D
1L

T
23

C
6.

1*
M

D
T

-1
.2

M
E

D
2

M
ed

2
M

E
D

3
P

g
d

1/
H

rs
1/

M
ed

3
M

E
D

4
M

ed
4

P
m

c4
/S

p
M

ed
4

Z
K

54
6.

13
*

M
D

T
-4

T
ra

p
36

T
R

A
P

36
A

R
C

/D
R

IP
36

T
R

A
P

36
p

34
M

E
D

5
N

ut
1

M
E

D
6

M
ed

6
P

m
c5

/S
p

M
ed

6
LE

T
-4

25
/M

E
D

-6
M

D
T

-6
M

ed
6

hM
ed

6
A

R
C

/D
R

IP
33

hM
ed

6
p

32
M

E
D

7
M

ed
7

S
p

M
ed

7
LE

T
-4

9/
M

E
D

-7
M

D
T

-7
M

ed
7*

hM
ed

7
A

R
C

/D
R

IP
34

C
R

S
P

33
hM

ed
7

p
36

M
E

D
8

M
ed

8
S

ep
15

/S
p

M
ed

8
Y

62
F

5A
.1

b
*

M
D

T
-8

A
rc

32
*

A
R

C
32

m
M

ed
8

M
E

D
9

C
se

2/
M

ed
9

C
G

51
34

*
M

ed
25

M
E

D
10

N
ut

2/
M

ed
10

S
p

N
ut

2
T

09
A

5.
6

M
D

T
-1

0
N

ut
2*

hN
ut

2
hM

ed
10

hN
ut

2
M

E
D

11
M

ed
11

R
14

4.
9*

M
D

T
-1

1
M

ed
21

H
S

P
C

29
6

M
E

D
12

S
rb

8
S

p
S

rb
8

D
P

Y
-2

2/
S

O
P

-1
*

M
D

T
-1

2
K

to
*

T
R

A
P

23
0

A
R

C
/D

R
IP

24
0

M
E

D
12

L
T

R
A

LP
U

S
H

*
M

E
D

13
S

sn
2/

S
rb

9
S

p
T

ra
p

24
0

LE
T

-1
9*

M
D

T
-1

3
S

kd
/P

ap
/B

li*
T

R
A

P
24

0
A

R
C

/D
R

IP
25

0
M

E
D

13
L

P
R

O
S

IT
24

0
M

E
D

14
R

g
r1

P
m

c1
/S

p
R

g
r1

R
G

R
-1

*
M

D
T

-1
4

T
ra

p
17

0
T

R
A

P
17

0
A

R
C

/D
R

IP
15

0
C

R
S

P
15

0
T

R
A

P
17

0
p

11
0

M
E

D
15

G
al

11
S

p
G

al
11

*
R

12
B

2.
5b

*
M

D
T

-1
5

A
rc

10
5*

A
R

C
10

5
P

C
Q

A
P

T
IG

-1
M

E
D

16
S

in
4

T
ra

p
95

*
T

R
A

P
95

D
R

IP
92

T
R

A
P

95
p

96
b

M
E

D
17

S
rb

4
S

p
S

rb
4

Y
11

3G
7B

.1
8*

M
D

T
-1

7
T

ra
p

80
T

R
A

P
80

A
R

C
/D

R
IP

77
C

R
S

P
77

T
R

A
P

80
p

78
M

E
D

18
S

rb
5

P
m

c6
/S

ep
11

C
55

B
7.

9*
M

D
T

-1
8

p
28

/C
G

14
80

2
p

28
b

M
E

D
19

R
o

x3
S

p
R

o
x3

Y
71

H
2B

.6
*

M
D

T
-1

9
C

G
55

46
*

LC
M

R
1

M
E

D
20

S
rb

2
S

P
A

C
17

G
8.

05
*

Y
10

4H
12

D
.1

*
M

D
T

-2
0

T
rf

p
hT

R
F

P
hT

R
F

P
p

28
a

M
E

D
21

S
rb

7
S

p
S

rb
7

C
24

H
11

.9
*

M
D

T
-2

1
T

ra
p

19
hS

rb
7

hS
rb

7
hS

rb
7

p
21

M
E

D
22

S
rb

6
S

p
S

rb
6

Z
K

97
0.

3*
M

D
T

-2
2

M
ed

24
S

ur
f5

M
E

D
23

S
U

R
-2

*
M

D
T

-2
3

T
ra

p
15

0�
*

T
R

A
P

15
0�

A
R

C
/D

R
IP

13
0

C
R

S
P

13
0

T
R

A
P

15
0�

hS
ur

2
M

E
D

24
T

ra
p

10
0*

T
R

A
P

10
0

A
R

C
/D

R
IP

10
0

C
R

S
P

10
0

T
R

A
P

10
0

M
E

D
25

A
rc

92
*

A
R

C
92

A
C

ID
1

M
E

D
26

A
rc

70
*

A
R

C
70

C
R

S
P

70
M

E
D

27
P

m
c3

T
18

H
9.

6*
M

D
T

-2
7

T
ra

p
37

*
T

R
A

P
37

C
R

S
P

34
T

R
A

P
37

M
E

D
28

W
01

A
8.

1*
M

D
T

-2
8

M
ed

23
F

ks
g

20
M

E
D

29
K

08
E

3.
8*

M
D

T
-2

9
In

te
rs

ex
*

H
in

te
rs

ex
M

E
D

30
T

ra
p

25
T

R
A

P
25

M
E

D
31

S
o

h1
*

S
p

S
o

h1
/S

ep
10

*
F

32
H

2.
2*

M
D

T
-3

1
T

ra
p

18
hS

o
h1

hS
o

h1
C

D
K

8
S

rb
10

/S
sn

3/
U

m
e5

S
p

S
rb

10
C

D
K

-8
*

C
d

k8
hS

rb
10

C
D

K
8

C
yc

C
S

rb
11

/S
sn

8/
U

m
e3

S
p

S
rb

11
H

14
E

04
.5

*
C

IC
-1

C
yc

C
hS

rb
11

C
yc

C

a F
ro

m
S

G
D

.
b F

ro
m

W
o

rm
B

as
e.

c F
ro

m
F

ly
B

as
e.

d A
cr

o
ny

m
s

g
iv

en
to

M
E

D
s

id
en

tif
ie

d
fr

o
m

va
ri

o
us

m
am

m
al

ia
n

M
E

D
-l

ik
e

co
m

p
le

xe
s

(M
al

ik
an

d
R

o
ed

er
,2

00
0)

.M
an

y
o

f
th

e
co

m
p

o
ne

nt
s

lis
te

d
un

d
er

O
th

er
s

re
ce

nt
ly

ha
ve

b
ee

n
fo

un
d

in
b

o
th

th
e

la
rg

er
an

d
sm

al
le

rc
o

m
p

le
xe

s;
ho

w
ev

er
,t

he
M

E
D

12
,M

E
D

13
,C

D
K

8,
an

d
C

yc
C

co
m

p
o

ne
nt

s
cl

ea
rl

y
ar

e
no

tp
re

se
nt

in
th

e
sm

al
le

rc
o

m
p

le
xe

s,
co

ns
is

te
nt

w
ith

th
ei

ra
b

se
nc

e
in

a
su

b
p

o
p

ul
at

io
n

o
fy

ea
st

M
ed

ia
to

rc
o

m
p

le
xe

s.
A

st
er

is
ks

in
d

ic
at

e
th

at
th

e
co

rr
es

p
o

nd
in

g
p

ro
te

in
s

ha
ve

no
t

ye
t

b
ee

n
id

en
tif

ie
d

in
p

ur
ifi

ed
M

E
D

co
m

p
le

xe
s.



Letter to the Editor
555

MDT-6 (for Mediator-6) replaces MED6, but the pro- University, New York, New York 10032
11Stowers Institute for Medical Research, 1000 E. 50thposed numbering from 1 to 31 would be retained.

Street, Kansas City, Missouri 64110In addition, following usual recommendations in this
12Department of Molecular Genetics, Albert Einsteinorganism, the two MED1 paralogs would be called

College of Medicine, 1300 Morris Park AvenueMDT-1.1 and MDT-1.2.
Bronx, New York 10461

We believe the relative simplicity of the new, common 13Department of Physiology & Biophysics, UMDNJ
nomenclature will expedite functional comparisons in Robert Wood Johnson Medical School
different species, while remaining flexible enough to ac- 675 Hoes Lane, Piscataway, New Jersey 08854
commodate additional species-specific MEDs as they 14Department of Molecular Endocrinology, Merck
arise. Some uncertainties persist concerning the assign- Research Laboratories, Merck & Co., Inc.
ments of orthologous subunits, and the nomenclature WP26A-1000, West Point, Pennsylvania 19486
can be updated if new data so require. To facilitate 15Department of Microbiology, Keio University School
communication between researchers working inside of Medicine, 35 Shinanomachi, Shinjuku-ku
and outside of the transcription field, we recommend Tokyo 160-8582, Japan
that this numbering system be used in all future publica- 16Department of Medical Nutrition, Karolinska
tions concerning Mediator complexes. Institute, Novum, SE-141 86 Hudddinge, Sweden

17Howard Hughes Medical Institute, Department of
Molecular, Cellular, and Developmental BiologyHenri-Marc Bourbon,1, 47 Andres Aguilera,2

University of Colorado, Boulder, Colorado 80309Aseem Z. Ansari,3 Francisco J. Asturias,4
18Children’s Hospital, Harvard Medical SchoolArnold J. Berk,5 Stefan Bjorklund,6 T. Keith Blackwell,7

300 Longwood Avenue, Boston, MassachusettsTilman Borggrefe,8 Michael Carey,9 Marian Carlson,10

02115Joan W. Conaway,11 Ronald C. Conaway,11
19Department of Molecular Genetics, The Ohio StateScott W. Emmons,12 Joseph D. Fondell,13

University, 484 W. Twelfth Avenue, Room 984Leonard P. Freedman,14 Toshio Fukasawa,15

Columbus, Ohio 43210Claes M. Gustafsson,16 Min Han,17 Xi He,18
20Laboratory of Gene Regulation and DevelopmentPaul K. Herman,19 Alan G. Hinnebusch,20

National Institute of Child Health and HumanSteen Holmberg,21 Frank C. Holstege,22

Development, Building 18T, Room 106, NationalJudith A. Jaehning,23 Young-Joon Kim,24

Institutes of Health, Bethesda, Maryland 20892Laurent Kuras,25 Achim Leutz,26 John T. Lis,27
21Department of Genetics, Institute of MolecularMichael Meisterernest,28 Anders M. Naar,29

Biology, Oester Farimagsgade 2A, DK-1353Kim Nasmyth,30 Jeffrey D. Parvin,31 Mark Ptashne,32

Copenhagen, DenmarkDanny Reinberg,33 Hans Ronne,34 Ivan Sadowski,35
22Genomics Lab, Division of Biomedical GeneticsHiroshi Sakurai,36 Matthias Sipiczki,37

UMC Utrecht, PO Box 85060, 3508 AB UtrechtPaul W. Sternberg,38 David J. Stillman,39 Randy Strich,40

The NetherlandsKevin Struhl,41 Jasper Q. Svejstrup,42 Simon Tuck,43
23Department of Biochemistry and Molecular Genetics

Fred Winston,44 Robert G. Roeder,45, 47

and Program in Molecular Biology, University of
and Roger D. Kornberg46, 47

Colorado Health Sciences Center, 4200 East Ninth1Centre de Biologie du Développement, UMR5547- Avenue, Denver, Colorado 80262
CNRS-UPS, Université Paul Sabatier, 118 Route 24Department of Biochemistry, National Creative
de Narbonne, 31062 Toulouse, France Research Initiative Center for Genome Regulation
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