Role of mediator subunit Med8 in ethanol tolerance in yeast
Ali Nabhani, William Chollett, Jackson Valencia and William Park

The mediator complex is often described as a
“central integrator” of genetic information

e.g. Allen and Taatjes (2015) Nat Rev Mol Cell Biol 16:155-166.

How does its structure/function change to accommodate
differences in physiology & lifestyle during evolution?

Are specific structural features of mediator in S. cerevisiae
responsible for enhanced ethanol tolerance?
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Changing the conserved amino acids in Med8 3517,
to alanine had little effect on ethanol tolerance
in Med8,_,59 cONnstructs

Cons LLKDEATIEKLLOQARATANAARTTFRNAYGKHDFA
IN LLEDEEIEKELLOQOARETANWARTTARNAYGAHAFA
ouT LLEKDEATEALLAADRATTAAARTTFRNEYGKHDFEK
JXHA AAVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAPK

WT Med8139.172 LLEKDEEIEKLLQODREE I TNWARTTFRNENGKHDFK
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The Med8,.- ,.; region of the “neck” may help
properly orient the CTD binding region
when the Med18/20 tether is absent
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Are there other contexts in which Med8,54 1>
is important for ethanol tolerance?
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We found that the “neck” region of Med8
is particularly important for ethanol tolerance
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In contrast, deletion o
Med8,,,,7, had only a
small effect on growth
on rich media without
ethanol.

Double proline mutants predicted to disrupt the helical
structure of the “neck” also had only modest effects on
ethanol tolerance in Med8,_ ;g5 1ap CONStructs

144/6 TALLKDEPIPKLLQODREITNWARTTFRNEYGKHDFK
151/6P TALLEDEEIEKLLOFDREIPNWARTTFRNEYGEKHDFE
161/6 TALLEDEEIEKLLOODREITNWARPTFRNPYGKHDFE
JXHA TAAAVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAPK
WT Med8137.173 LLEDEEIEKLLOQODREEITNWARTTFRNENGKHDFK
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When the middle module subunit Med31 was deleted,
Med8,:: ;3 Once again became important for ethanol
tolerance, even in full length Med8 constructs.
HA1 137-145 YPYDVPDYAERLLQQDREI THWART TFRHE Y GRHDF K
HA2 146-154d TALLRDEEIYPYDVPDYAI THWART TFRHEY GKHDF K
HA3 155-163 TALLLRDEEIERLLQQDREYPYDVPDYARHEY GRHDF K
HAd 164-173 TALLRDEEIERLLQQDREITHWART TEF YPYDVPDYAK
WT Med8,., ... TALLKDEETEKLLQQDREITHW ARTTFRNENGRHDFK .
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Thus Med8,:: 1.5 is important for ethanol tolerance when
either the Med18/20 tether or Med31 is deleted.
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Deleting Med8,,, ,,, primarily affects
ethanol and heat tolerance
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Block mutagenesis showed that Med8:: (3
is particularly important for ethanol tolerance

HAl 137-145
HA2 146-154
HA3 155-163
HA4 164-173
WT Med8,;; ;5

in Med8,_,g4 cOnstructs
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TALLKDEEIEKLLQODREYPYDVPDYARNEYGKHDF
TALLKDEEIEKLLOQDREITNWARTTF YPYDVPDYAK
TALLKDEEIEKLLQODREITNWARTTFRNENGKHDFK
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Growth on 6% ethanol @ 30°C # growth @ 37°C
Alanine mutagenesis of the most conserved amino acids in
[Med8 Cons-223T] med31A0 had no effect on growth
at 30°C + 6% ethanol, but can block growth at 37°C

Cons TALLKDEATERLLOQARATANAARTTEFRNAYGKHDFEFA
IN TALLKDEEIERLLOQAREIANWARTTARNAYGAHAFA
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WT Med8,;.45 TALLKDEETIEKLLQQDEETITNWARTTFENENGKHDEK
. . . - * - -
-I .......................

YPDE (2% glucose
+ 6% ethanol)

37°C
YPD (without ethanol)

[MB 1-223T]m31

[M8 Cons-223TIm31  [M8 1-223T] m31

[M8 OUT-223T]m31

[MS IN-223T]m31 -~
[M8 1-223T]m31 [M8 Cons-223T] m31 {3

[MB8 Cons-223T]m31

M8 OUT-2:TIm31 g ouT-223T) m31 [ K B

[M8 IN-223T]m31

"dAroe<droe

(M8 IN-223T] m31 (_.) @ 3

20 0 20 40 60
Hours

80 100 120

There is only limited amino acid conservation in
Med8,;5.,7, among yeast that produce large amounts
of ethanol under aerobic conditions

Clustal alignment of all aercbic EtOH, including Lachancea

L mirantina NIPEVDEWINDARKESSGLNSTSATHAEIQKSIQEDEKITAWALDFIKAEQSNYSLHGLHT
L fermentati NIPEVDEWINDANDIAAIDSAYIGEDEIEKMLONDENVIKWALEFLGQERGNYAFHGLST
L thermotolerans NIPEVDEWINDAKETSGIDINTASHEDIKTALRSDEELTKWALDFLKQEHSNYSYHGEYT
L meyersii NIPEAESWILDAKETAGVDLNTASPEEVEKCLKSDEDVIKWALDELKQEHSNYAFRGLHT
L _lanzarotensis NIPEAESWIHDAKETAGIDLNIMSSDDVEKCLEDDEEVIKWALGEFLKQEHSNYAFRGLHT
L nothofagi NIPETDAWINDAKETVGIDLNITSPEDVNKLLKSDEQVIKWALGFLKEEHSNYAFQGLHT
L dasiensis NNPEADAWISDAKEIVGVDMNITSSADLRALLKSDEAVIKWALKFLDDDYSNYAFQGLHT
C glabrata NIPEVEEWIKDAIEASGVDITNMMRDDEIEKILEKNNEDSKWALEVFAKEFEKRESNGDTA
K_saulgeensis ITPEVDEWLSESREASGLDOAQLTTKNVEKOVLOKDKECTKWALDIFSNEFEKYNFKGLKT
K_africana YAPEIDEWIKSTREASGLNAESITQOQEIDRIHONDRKEITIWALEIFAKEFDDHENFKGEQT
T delbrueckii NIPEVDEWIKSAREASDLDIGSLDIKDITKSLNDDKEISKWALETFVEEFEKHNYKGFHT
Z bailii NIPEVDELVATAKDMSDLDLTTMENHEVEKSLONDREISKWCLOTLVSEYRKHDFKTLGY
Z_rouxii NIPEVEELMETAKDMSDLDLNTMENRELEKSLONDRDISKWCLQTLVSEYRKHDFKSFRE
V_polyspora NIPEVDDWLAFSKDVSGLDLNILSEQQVEDSIKEDREATKWALTKLVGELEKYDFENLYY
T phaffii NIPEVDDWLAMAKEVSGLNPELONDEEINEILKNDKEVIKWVLISLVEEFEKYDFKRLYN
K _naganishii FPPDVEEWIKVSKETFDIPSNILSSEETRKILONDINITKWALGIFAEQFEKQNFKENND
S_kudriavzevii NIPEVDEWMKYVREASGISTNLLEKDEEMAKLLOODKEITNWARTTFGKEYEKHDFKHEEA
N castellii 1 NAPEVDDWISDARETLGIDLSTIDPKQLEKTLONDKDITKWALGIFITEFEKHNFKDLEN
N castellii NAPEVDDWISDARETLGIDLSTIIDPRQLEKTLONDKDITKWALGIFITEFEKHNEFKDLEN
N _dairensis NAPDVDEWINNSKEALGMDPNVONVKELERSLOEDKDITKWALETVATEFEKHNFKNISE

S cerevisiae NIPEVDEWMEKYVRETSGVITALLKDEEIEKLLOODREITNWARTTFRNENGKHDEFRNEES
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Identical or very similar somewhat similar

Surprisingly, Med8 “neck” mutants had no effect
on ethanol tolerance in full length constructs
(which contain the Med18/20 tether)

Error Bars: + 1 Standard Deviation
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Conclusions

* Tolerance to 6% ethanol appears to require a
particular mediator conformation that is less
important for growth on glucose or galactose alone or
for resistance to osmotic or salt stress.

* The Med18/20 tether, Med8,55 17, and Med31 appear
to play overlapping roles in determining the structure
and activity of the mediator complex and thus ethanol
tolerance.

* Ethanol and heat tolerance are related, but not all
Med8 “neck” mutants that block growth at 37°C also
significantly reduce ethanol tolerance.



