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Fig. 1

Translation initiation factor 4E (eIF4E)

SEQ ID NO:1
Komagataella phaffii
PP7435 Chr3-0197

PCT/EP2021/076910

1/39

- CDC33

MSETENAPHEKSLLDDQVDETVKHPLNSEWTLWYTKPAVHEQESWSDLLRPIISENSVEEFWGIEFNSIPKASDLEV
KSDYHLFRDGIKPEWEDERNANGGKLTYQFAYRKVDINELWSRGLLSVIGETIQDDDGETEVNGIVLSIRRAALKI
ALWTKSKDEAVLRPIGERFKKVLKLTARDHIDEFQPHKSGAGSKNVPSESI

SEQ ID NO:2
Komagatealla pastoris

Translation initiation factor eIF4E

Accession number (NCBI):
1 msetenaphe ksllddgvdf

61 fwgifnsipk asdlpvksdy

121 llsvigetig dddgetevng

181 dhidfgphks gagsknvpst

SEQ ID NO:3
Homo sapiens

Eukaryotic translation initiation factor 4E
AAH12611.1

Accession number (NCBI):
1 matvepettp tpnpptteece

61 rliskfdtve dfwalynhig

121 grrsdlnrfw letllclige

181 rvykerlglp pkivigygsh

SEQ ID NO:4
Aspergillus niger

eukaryotic translation initiation factor 4E-1
XP 001395221.1

Accession number (NCBI):
1 maavaengha pvadenaapv
61 ftkppsgkgd nwndllkevv
121 pankhggkws ysfkdkrsvp
181 lwtrtvgksi pgdkngrtpa
241 akakytv

SEQ ID NO:5
Cricetulus griseus

eukaryotic translation initiation factor 4E isoform X3

CCA39169.1

tvkhplnsew tlwytkpavh egeswsdllr
hlfrdgikpe wedernangg kltyafayrk
ivlsirraal kialwtkskd eavlrpiger
si

[Homo sapiens]

ktesngevan
lssnlmpgcd
sfddysddvc
adtatksgst

pehyikhplg nrwalwffkn
yslfkdgiep mwedeknkrg
gavvnvrakg dkiaiwttec
tknrfvv

[Aspergillus niger

aaavegkegt ektngdsvtv fhdpenfnvk
tfnsveefwg iynnisptse lglkadyhlf
iddlwlhagl aaigetlend gdnevmgvvv
ggkeilenig rrfkevlrlk eadavefsgh

Accession
1

61

121

181

number (NCBI): XP 027251622.1

mettpttnpp pveeektesn gevanpehyi
fdtvedfwal ynhiglssnl mpgcdyslfk
ldrfwletll cligesfddy sddvcgavvn
rlglppkivi gygshadtat ksgsttknrf

SEQ ID NO:6
Kluyveromyces lactis
Cdec33 [Kluyveromyces lactis]
Accession number (NCBI):
1 msveevtgkt gdltvdeakp
61 pvtsldtvee fwaigngipk
121 hniddlwlrt llavigetid
181 gvlglgegek lefynhrtsn

QEU61328.1

atvlsdskef
pfdlpiksdy
eeeseingcv
sghapptall

khplanrwal
dgiepmwede
vrakgdkiai
vV

glkhplsskw
hlfrndirpe
Invrkaviki

wffkndkskt
knkrggrwli
wttecenrda

tlwytkppvd
wedeansegg
alwtrttnln

piisfnsvee
vdinelwsrg
fkkvlkltar

dksktwaganl
grwlitlnkg
enreavthig

CBS 513.88]

hplmhewtlw
kkgvrpewed
nvrkgfyrvg
tdsahsgstr

[Cricetulus griseus]

wganlrlisk
tlnkggrrsd
vthigrvyke

sseswsdllr
klsyafknkr
altniatkfk
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Fig. 1 (continued)
SEQ ID NO:7
Ogataea polymorpha

uncharacterized protein OGAPODRAFT 15637 [Ogataea polymorphal

Accession
1

61

121

181

SEQ ID NO:

number
mseelngaak
vvafdtveef
ehgineiwtr
kkilmlrege

8

(NCBI):

dlsldekkdwv
wgifnsipka
allsvigeti
svefishkds

Saccharomyces cerevisiae

translation initiation factor eIF4E
NP _014502.1

Accession
1

61

121

181

number
msveevskkf
llrpvtsfqgt
gkgadidelw
kfkgvlkltd

(NCBI):

eenvsvddtt
veefwaiign
lrtllavige
dghleffphs

XP 018212144.1

tvldsreefn
delplksdyh
eddgnevngv
ndrgakpafy

atpktvlsds
ipephelplk
tideddsqgin
sangrhpagps

vkhplnskwt lwytkpavds seswsdllkp
lfrenikpew edpanskggr fsfgfkgkrl
vinvrkvgyr vclwtkscdr aalvpigerl
v

[Saccharomyces cerevisiae S288C]

ahfdvkhpln tkwtlwytkp avdkseswsd
sdyhvfrndv rpewedeana kggkwsfglr
gvvlsirkgg nkfalwtkse dkepllrigg
itl

SEQ ID NO:9
Schizosaccharomyces pombe

translation initiation factor eIF4E 4F complex subunit

pombe]
Accession
1
61
121
181
241

SEQ ID NO:

number
madaedsrhs
vkthplghew
yflkgirpew
nmrkgfyria
msl

10

(NCBI):

knegfpntsl
tlwflkpptg
edpgnmnggk
vwtrncndkd

NP 595451.1

itekldlldl
glewsdllke
wayaskhkgs
vliekiglrfk

Trichoderma reesei

translation initiation factor Eifde
(NCBI) :

Accession number
1 masaavdgan

6l kwtlwftkpp

121 pewedpagnkh

181 fyrigvwtrt

241 ghtdsahags

SEQ ID NO:11
Yarrowia lipolytica

ETS06971.1
mdggvdltsi pispngdeha
sgkgdnwndl lkevitfdsv
ggkwsygykd krnvdvdrlw
igksipgrgd gdvaggkgrs
trakakyvv

fgspkvkter
iisfktveef
nldelwlymv
evlgisdket

getkenkddg
eefwgvynnv
lgvmmaaige
nekgkeilmn

[Schizosaccharomyces

egrparlleg
wgifktiska
laaigetldp
ieysahedss

[Trichoderma reesei RUT C-30]

kpvtvfhdkd
apvselalks
tleeeedgev
igrrfketle

lsavnaetaf
smlpaksdys
tgkevtgvve
kagsmraktr

nftvkhplgs
dyhlfkagvr
mgvvvnvrkg
lpanegiefs

translation initiation factor eIF 4e-like domain-containing protein

[Yarrowia
Accession
1

[

121

181

241

lipolytical

number
mstmaigtdwv
vtpaepfstv
ynnipklvel
vigesletde
vkikgvlrlp

(NCBI):

svistdialg
fdsktefatv
pirsdyaffr
eiakhegkyn
ekeevgfgsh

RDW25147.1

lsgmaattdn
hklttpwtlw
kgirpewecd
nvdgsasnvn
eesasknvks

vteavanlni
yikppspava
snkaggkwfy
gifvnirkag
ggktrlav

keeapvasep
whdlikevvs
gfkpksanef
vrinvwtkts

aevtetveee
fdtvegfwav
deiwlhtvls
evtdelramg
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Translation initiation factor 4A (eIF4A) -

SEQ ID NO:

12

Komagataella phaffii

PAS_chr3 0595

(sequence from GS115 strain)

TIF2a

PCT/EP2021/076910

MSEGIIEIDTNLIETNYDQVVSTEFDELNLKEQILRAVFAYGYEFPSAIQSRAILPIVAGRDVLAQAQSGTGKTATE
AISALOQRLDEKLKAAQVLILAPTRELALQIKKVVLALGMHLNISVHACIGGVDPALDVKAENSGVQIVVGTPGRVQ
DMIERGAFRTENVKMVILDEADEMLSTGFKEQIYTLFTLLPSTTQVVLLSATMPOQEVLEVTTKEMNNPIRILVKKD
QLTLEGIKQEYVDVGEEQYKFDCLCDLYDSISVTQAVIFCNTRRKVEELTERLTAQKETVSAIHSELSQTERDT IM
QEFRTGSSRILISTDLLARGIDVQQOVSLVINYDLPSNKENY IHRIGRGGRFGRKGVAINEVTSKDVEMMKEIEKEY
STQIDELPSSITDLFETEEVNES

SEQ ID NO:

13

Komagataella pastoris

BA75 00634TO

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
msegiieidt
dvlagagsgt
vhaciggvdp
fkegiytlft
dvgeeqgykfd
dtimgefrtg
ainfvtskdv

14

Homo sapiens

Chain C,
Accession
1
61
121
181
241
301
361

SEQ ID NO:

number
mattatmats
psaiqggraik
gigkgllalg
ikmlvldead
vkrdeltleg
nftvssmhagd
yihrigrsgr

15

Aspergillus niger

ATP-dependent RNA helicase eIF4A
XP_001400296.1

Accession

number

(NCBI):

(NCBI):

nlietnydgv
gktatfaisa
aldvkafnsg
llpsttgvvl
clcdlydsis
ssrilistdl
emmkeiekfy

Probable Atp-dependent
(NCBI): 2HYI C

gsarkrllke
giikgrdvia
dymnvgchac
emlnkgfkeg
ikgffvaver
mpgkeresim
ygrkgvaint

1 masndkglee ipeggietny

[
121
181
241
301
36l

SEQ ID NO:

aghdviagag
niechacigg
srgftegiyd
fyiavekeew
ggrdvimkef
kgvainfvta

16

Cricetulus griseus

eukaryotic initiation factor 4A-III isoform X1
XP_007645429.1

Accession
1

61

121

181

241

301

361

number
maaaatmats
psaiqggraik
gigkgllalg
ikmlvldead
vkrdeltleg
nftvssmhgd
yihrigrsgr

(NCBI):

sgtgktatfs
tnvrddmnal
ifgllpgstg
kldtlsdlye
rsgssrvlia
ddvrmmreie

gsarkrllke
giikgrdvia
dymnvgchac
emlnkgfkeg
ikgffvaver
mpgkeresim
ygrkgvaint

[Komagataella pastoris]
ANZ74112.1

vstfdelnlk
lgrldeklka
vgivvgtpgr
lsatmpgevl
vtgavifcnt
largidvggv
stgidelpss

Rna Helicase Ddx48

edmtkvefet
gsgsgtgkta
iggtnvgedi
iydvyrylpp
eewkfdtlcd
kefrsgasrv
vknddirilr

egilravfay
agvlilaptr
vgdmiergaf
evttkfmnnp
rrkveelter
slvinydlps
itdlfeteev

seevdvtptf
tfsisvligcl
rkldygghvv
atgvvlisat
lydtltitaga
listdvwarg
diegyystgi

gyefpsaigs
elalgikkvv
rtenvkmvil
irilvkkdgl
ltagkftvsa
nkenyihrig
nes

[Homo sapiens]

dtmglredll
digvretgal
agtpgrvidm
lpheilemtn
vifentkrkv
ldvpgvslii
dempmnvadl

[Aspergillus niger CBS 513.88]

devtdsfdsm
isalgkidge
ragpgvvvagt
vtllsatmpg
tvtitgavif
tdllargidv
gfystgieem

edmtkvefet
gsagsgtgkta
iggtnvgedi
iydvyrylpp
eewkfdtled
kefrsgasrv
vknddirilr

dlkpellrgv
lkacgaliva
pgrihdmier
dvlevttkfm
cntrrkvdwl
ggvslvinyd
pmnvadli

seevdvtptf
tfsisvligcl
rkldygghvv
atgvvlisat
lydtltitaga
listdvwarg
dieagyystgil

vaygferpsa
ptrelaggiqg
rvlktdgmkl
rdpirilvkk
tdkltardft
lpanrenyih

dtmglredll
digvretgal
agtpgrvidm
lpheilemtn
vifentkrkv
ldvpgvslii
dempmnvadl

railpivagr
lalgmhlnis
deademlstg
tlegikgfyv
ihselsgser
rggrfgrkgv

rgiyaygfek
ilaptrelav
irrrslrtra
kfmtdpiril
dwltekmrea
nydlpnnrel
ile

iggraikpii
kvvvaigdfm
fildeademl
geltlegikg
vsamhgdmeqg
rigrggrfgr

[Cricetulus griseus]

rgiyaygfek
ilaptrelav
irrrslrtra
kfmtdpiril
dwltekmrea
nydlpnnrel
i
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SEQ ID NO:

1 (continued)

17

Kluyveromyces lactis

uncharacterized protein KLLAO A05731g
XP 451255.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
msdgitdide
dvlagagsgt
vhaciggtsl
fkegiynift
nveeegykyd
dtimkefrsg
ainfvtnkdi

18

Ogataea polymorpha

ATP-dependent RNA helicase eIF4A
XP_018210402.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
masenigevd
rdvlagagsg
tvhasiggka
gfkegiynvi
idvdeegykf
rdtimnefrt
vainlitred

19

(NCBI):

(NCBI):

ngilgstydkv
gktgtfsiaa
gedsealrgg
mlpptsgvvl
cltdlydsis
ssrilistdl
gamrelerfy

snliesnydn
tgktatftis
vgedmealrn
rflptttgvv
dclcdlydsi
gssrilistd
temlreiemf

Saccharomyces cerevisiae

translation initiation factor eIF4A
NP_012397.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
msegitdiee
dvlagagsgt
vhaciggtst
kegiygiftl
veeeevykyec
timkefrsgs
infvtnedvg

20

(NCBI):

sgigtnydkv
gktgtfsiaa
vedaeglrda
lppttgvvll
ltdlydsisv
srilistdll
amrelekfys

Schizosaccharomyces pombe

putative translation initiation factor eIF4A
NP_594854.1

Accession
1

61

121

181

241

301

361

number
mvdgledsvi
agagsgtgkt
ciggtlvrdd
giydifgllp
keewkldtlc
mhefrtgssr
fvtnddvrmm

(NCBI):

etnydevidt
atfsisvlgk
maalgagvhv
ptagvvllsa
dlyetvtvtg
ilittdllar
reiegfynth

4/39

vysfddlklk
lognidekika
agiivgtpgr
lsatmpgdvl
vtgavifcnt
largidvggv
stgieelpss

eellrgifqgy
paglilaptr
vidmidrrif
evtskfmkdp
rrkveelter
slvinydlps
iselfd

[Ogataea polymorphal

vvytfdelnl
algrideklk
gagivvgtpg
llsatmpagdv
svtgavifcn
llargidvgg
ystgivemps

vykfddmeld
lgridtsvka
givvgtpgrv
satmpndvle
tgavifentr
argidvggvs
tgieelpsdi

fddmnlkpel
idtslkagcga
vvgtpgrvhd
tmpgdvlevt
avifcntrrk
gidvggvslv
ieempmniad

kpeiirgifa
ktgalilapt
rvydmiergy
levttkfmrn
trrkvetltqg
vslvinydlp
sindlfd

enllrgvfgy
pgalmlaptr
fdnigrrrfr
vttkfmrnpv
rkveelttkl
lvinydlpan
atlln

lrgiyaygfe
lilaptrela
migrralptd
tkfmrdpiri
vdwlteglte
inydlpanre
1i

PCT/EP2021/076910

[Kluyveromyces lactis]

gfvepsaigg
elalgigkvv
ktdnikmfil
vrilvkkdel
lrennftvsa
nkenyihrig

ygyeagpsaig
relalgigkv
fktdaikmfi
pvrilvkkde
gltennftvs
snkenyihri

gfeepsaiqg
elalgigkvv
tdkikmfild
rilvkkdelt
rndkftvsai
kenyihrigr

rpsaiggrai
gagigkvvval
avagmfvldea
lvkkdeltle
rdftvssmhg
nyihrigrgg

railpiiegk
malaihmdvk
deademlstg
tlegiggyyv
iysdlggger
rggrfgrkgi

grailpiteg
vlaigmhldl
mdeademlss
ltlegikagfy
aihsdlsqggd
grggrfgrkg

[Saccharomyces cerevisiae $5288C]

raimpiiegh
malafhmdik
eademlssgf
legikgfyvn
ysdlpggerd
ggrfgrkgva

[Schizosaccharomyces pombe]

mpilgerdvl
gdlmnvecha
demlsrgfkd
gikgfyvave
dmdgagrdtl
rfgrkgvsin
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SEQ ID NO:

1 (continued)

21

Trichoderma reesei

uncharacterized protein TRIREDRAFT 46619
XP 006963588.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
madkgledvp
hdviagagsg
echaciggts
gftdgiydif
iavekeewkl
rdlimkefrs
vainfvtadd

22

Yarrowia lipolytica

YALIOB20922p

Accession
1

61

121

181

241

301

361

number
madgltdids
dvlagagsgt
chaciggtsv
fkdpiydift
dvegesykfe
dvimkafrtg
ainfvtsedh

(NCBI):

(NCBI):

eggliesnyde
tgktatfsis
vredmkalgd
gllpgstgvv
dtlsdlyetv
gssrvliatd
vrmmreiegf

sgittnydev
gktatfsisa
aedirvigeg
tlpettagtvl
vlcdlyetin
ssrilittdl
gmlkelerfy

5/39

tvdsfddmnl
vigkidpsvk
gpavvvgtpg
llsatmpagdv
titgavifcn
llargidvgg
ystglieempm

[Yarrowia lipolytica CLIB122]
Xp 501158.1

vtsfddlglk
lgnidekikk
vhvivgtpgr
lsatmpaevl
vsgavifent
largidvggv
steivemptn

Translation initiation factor 4A (eIF4A) -

SEQ ID NO:

23

Komagataella phaffii

PP7435 Chr3-0610

[Trichoderma

ksellrgvya
gcgalilapt
rvhdmigrrf
levttrfmrd
trrkvdwltd
vslvinydlp
nvadli

dellrgiygy
pogaliiaptr
ihdmierril
ditgkfmrdp
rrkvdyltga
slvinfdlps
iadli

TIF2b

(sequence from GS115 strain)

PCT/EP2021/076910

reesel QM6a]

ygferpsaiqg
relaggigkv
lktdamkmfv
pvrilvkkde
kltardftvs
anrenyihri

gfenpssiqqg
elahgigkvv
ktdlikmfil
vrilvkkdel
lteadftvss
nrenyihrig

graimpvikg
vvaigdfmnv
ldeademlsr
ltlegikagfy
amhgdmdgag
grggrfgrkg

railpvikgn
lafgeymkie
deademlsre
tlegikgfyi
mhgetegsqgr
rggrfgrkgv

MHPYTVVFARLLLGVESTAAPNSPPPEFCTSCHLGDOQRLWNLAQNLACTLPPOKNEPCLVARRSKIKSESTTEVPNK
SPEFYLPIMSEGIIEIDTNLIETNYDQVVSTFDELNLKEQILRAVEFAYGYEFPSAIQSRAILPIVAGRDVLAQAQSG
TGKTATFAISALQRLDEKLKAAQVLILAPTRELALQIKKVVLALGMHLNISVHACIGGVDPALDVKAENSGVQIVV
GTPGRVODMIERGAFRTENVKMVILDEADEMLSTGFKEQIYTLFTLLPSTTQVVLLSATMPQEVLEVTTKEMNNPI
RILVKKDQLTLEGIKQFYVDVGEEQYKEDCLCDLYDSISVTQAVIFCNTRRKVEELTERLTAQKEFTVSAIHSELSQ
TERDTIMOEFRTGSSRILISTDLLARGIDVQQOVSLVINYDLPSNKENYIHRIGRGGREGRKGVAINEVTSKDVEMM

KEIEKFYSTQIDELPSSITDLFETEEVNES

SEQ ID NO:

24

Komagatealla pastoris

BA75 00634T0

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
msegiieidt
dvlagagsgt
vhaciggvdp
fkegiytlft
dvgeeqykfd
dtimgefrtg
ainfvtskdv

25

Homo sapiens

translation initiation factor
(NCBI) :

Accession

number

(NCBI):

nlietnydgv
gktatfaisa
aldvkafnsg
llpsttgvvl
clcdlydsis
ssrilistdl
emmkeiekfy

1 mattatmats gsarkrllke

6l
121
181
241
301
361

psaiqggraik
gigkgllalg
ikmlvldead
vkrdeltleg
nftvssmhagd
yihrigrsgg

giikgrdvia
dymnvgchac
emlnkgfkeg
ikgffvaver
mpgkeresim
ygrkgvainf

[Komagataella pastoris]
ANZ74112.1

vstfdelnlk
lgrldeklka
vgivvgtpgr
lsatmpgevl
vtgavifcnt
largidvggv
stgidelpss

edmtkvefet
gsgsgtgkta
iggtnvgedi
iydvyrylps
eewkfdtlcd
kefrsgasrv
vknddirilr

egilravfay
agvlilaptr
vgdmiergaf
evttkfmnnp
rrkveelter
slvinydlps
itdlfeteev

[Homo sapiens]
CAA56074.1

seevdvtptf
tfsisvlgel
rkldygghvv
atgvvlisat
lydtltitaga
listdvwarg
diegyystgi

gyefpsaigs
elalgikkvv
rtenvkmvil
irilvkkdgl
ltagkftvsa
nkenyihrig
nes

dtmglredll
digvretgal
agtpgrvidm
lpheilemtn
vifentkrky
ldvpgvslii
dempmnvadl

railpivagr
lalgmhlnis
deademlstg
tlegikgfyv
ihselsgser
rggrfgrkagv

rgiyaygfek
ilaptrelav
irrrslrtra
kfmtdpiril
dwltekmrea
nydlpnnrel
i
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SEQ ID NO:

1 (continued)

26

Aspergillus niger

ATP-dependent RNA helicase eIF4A
XP 001400296.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
masndkglee
aghdviagag
niechacigg
srgftegiyd
fyiavekeew
ggrdvimkef
kgvainfvta

27

Cricetulus griseus

eukaryotic initiation factor 4A-III isoform X1
XP_007645429.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
maaaatmats
psaiqggraik
gigkgllalg
ikmlvldead
vkrdeltleg
nftvssmhagd
yihrigrsgr

28

Kluyveromyces lactis

uncharacterized protein KLLAO A05731g
XP_451255.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
msdgitdide
dvlagagsgt
vhaciggtsl
fkegiynift
nveeegykyd
dtimkefrsg
ainfvtnkdi

29

Ogataea polymorpha

ATP-dependent RNA helicase eIF4A
XP_018210402.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
masenigevd
rdvlagagsg
tvhasiggka
gfkegiynvi
idvdeeqgykf
rdtimnefrt
vainlitred

30

(NCBI):

(NCBI):

(NCBI):

(NCBI):

ipeggietny
sgtgktatfs
tnvrddmnal
ifgllpgstg
kldtlsdlye
rsgssrvlia
ddvrmmreie

gsarkrllke
giikgrdvia
dymnvgchac
emlnkgfkeg
ikgffvaver
mpgkeresim
ygrkgvaint

ngigstydkv
gktgtfsiaa
gedsealrgg
mlpptsgvvl
cltdlydsis
ssrilistdl
gamrelerfy

snliesnydn
tgktatftis
vgedmealrn
rflptttgvy
delcdlydsi
gssrilistd
temlreiemf

Saccharomyces cerevisiae

translation initiation factor eIF4A
NP _012397.1

Accession
1

61

121

181

241

301

361

number
msegitdiee
dvlagagsgt
vhaciggtst
kegiygiftl
veeeevykyec
timkefrsgs
infvtnedvg

(NCBI):

sgigtnydkv
gktgtfsiaa
vedaeglrda
lppttagvvll
ltdlydsisv
srilistdll
amrelekfys

6/39

PCT/EP2021/076910

[Aspergillus niger CBS 513.88]

devtdsfdsm
isalgkidge
ragpgvvvgt
vtllsatmpg
tvtitgavif
tdllargidwv
gfystgieem

edmtkvefet
gsagsgtgkta
iggtnvgedi
iydvyrylpp
eewkfdtlcd
kefrsgasrv
vknddirilr

vysfddlklk
laognidekika
agiivgtpgr
lsatmpgdvl
vtgavifcnt
largidvggv
stgieelpss

dlkpellrgv
lkacgaliva
pogrihdmier
dvlevttkfm
cntrrkvdwl
ggvslvinyd
pmnvadli

seevdvtptf
tfsisvligcl
rkldygghvv
atgvvlisat
lydtltitaga
listdvwarg
diegyystgi

eellrgifqgy
paglilaptr
vidmidrrif
evtskfmkdp
rrkveelter
slvinydlps
iselfd

[Ogataea polymorphal

vvytfdelnl
algrideklk
gagivvgtpg
llsatmpagdv
svtgavifcn
llargidvgg
ystgivemps

vykfddmeld
lgridtsvka
givvgtpgrv
satmpndvle
tgavifentr
argidvggvs
tgieelpsdi

kpeiirgifa
ktgalilapt
rvydmiergy
levttkfmrn
trrkvetltqg
vslvinydlp
sindlfd

enllrgvfgy
pgalmlaptr
fdnigrrrfr
vttkfmrnpv
rkveelttkl
lvinydlpan
atlln

vaygferpsa
ptrelaggiqg
rvlktdamkl
rdpirilvkk
tdkltardft
lpanrenyih

dtmglredll
digvretgal
agtpgrvidm
lpheilemtn
vifentkrkv
ldvpgvslii
dempmnvadl

[Kluyveromyces lactis]

gfvepsaiqg
elalgigkvv
ktdnikmfil
vrilvkkdel
lrennftvsa
nkenyihrig

ygyegpsaiqg
relalgigkv
fktdaikmfi
pvrilvkkde
gltennftvs
snkenyihri

gfeepsaiqg
elalgigkvv
tdkikmfild
rilvkkdelt
rndkftvsai
kenyihrigr

iggraikpii
kvvvaigdfm
fildeademl
geltlegikg
vsamhgdmeqg
rigrggrfgr

[Cricetulus griseus]

rgiyaygfek
ilaptrelav
irrrslrtra
kfmtdpiril
dwltekmrea
nydlpnnrel
i

railpiiegk
malaihmdvk
deademlstg
tlegigqyyv
iysdlggger
rggrfgrkgi

grailpiteg
vlaigmhldl
mdeademlss
ltlegikgtfy
aihsdlsqgqgd
grggrfgrkg

[Saccharomyces cerevisiae S288C]

raimpiiegh
malafhmdik
eademlssqgf
legikgfyvn
ysdlpggerd
ggrfgrkgva
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Fig.

SEQ ID NO:

1 (continued)

31

Schizosaccharomyces pombe

putative translation initiation factor eIF4A
NP 594854.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
mvdgledsvi
agagsgtgkt
ciggtlvrdd
giydifgllp
keewkldtlc
mhefrtgssr
fvtnddvrmm

32

Trichoderma reesei

uncharacterized protein TRIREDRAFT 46619
XP_006963588.1

Accession
1

61

121

181

241

301

361

SEQ ID NO:

number
madkgledvp
hdviagagsg
echaciggts
gftdgiydif
iavekeewkl
rdlimkefrs
vainfvtadd

33

Yarrowia lipolytica

YALIOB20922p

Accession
1

61

121

181

241

301

361

number
madgltdids
dvlagagsgt
chaciggtsv
fkdpiydift
dvegesykfe
dvimkafrtg
ainfvtsedh

(NCBI):

(NCBI):

(NCBI):

etnydevidt
atfsisvlgk
maalgagvhv
ptagvvllsa
dlyetvtvtg
ilittdllar
reiegfynth

eggiesnyde
tgktatfsis
vredmkalgd
gllpgstagvv
dtlsdlyetv
gssrvliatd
vrmmreiegf

sgittnydev
gktatfsisa
aedirvigeg
tlpettgtvl
vlcdlyetin
ssrilittdl
gmlkelerfy

7/39

fddmnlkpel
idtslkgcga
vvgtpgrvhd
tmpgdvlevt
avifcntrrk
gidvggvslv
ieempmniad

tvdsfddmnl
vigkidpsvk
gpavvvgtpg
llsatmpagdv
titgavifcen
llargidvgg
ystgilieempm

[Yarrowia lipolytica CLIB122]
XP_501158.1

vtsfddlglk
lgnidekikk
vhvivgtpgr
lsatmpaevl
vsgavifcnt
largidvggv
steivemptn

Translation initiation factor 4G - eIF4G -

SEQ ID NO:

34

Komagataella phaffii
PP7435 Chrl-0352

lrgivyaygfe
lilaptrela
migrralptd
tkfmrdpiri
vdwlteglte
inydlpanre
1i

[Trichoderma

ksellrgvya
gcgalilapt
rvhdmigrrf
levttrfmrd
trrkvdwltd
vslvinydlp
nvadli

dellrgiygy
poaliiaptr
ihdmierril
ditgkfmrdp
rrkvdyltga
slvinfdlps
iadli

TIF4632

PCT/EP2021/076910

rpsaiqggrai
ggigkvvval
avagmfvldea
lvkkdeltle
rdftvssmhg
nyihrigrgg

[Schizosaccharomyces pombe]

mpilgerdvl
gdlmnvecha
demlsrgfkd
gikgfyvave
dmdgagrdtl
rfgrkgvsin

reesel QM6a]

ygferpsaig
relaggigkv
lktdamkmfv
pvrilvkkde
kltardftvs
anrenyihri

gfenpssiqg
elahgigkvv
ktdlikmfil
vrilvkkdel
lteadftvss
nrenyihrig

graimpvikg
vvailgdfmnv
ldeademlsr
ltlegikagfy
amhgdmdgag
grggrfgrkg

railpvikgn
lafgeymkie
deademlsre
tlegikgfyi
mhgetegsqgr
rggrfgrkgv

MSNKNVDTAPDNGSGGSNSPASVPHYPOQOHRANYNPHKNATNHGGNNGGAQGYMOHOOQOOMY YNOMGY PMPY PNA
GGNENONVYLVPYNTMVPGTPYGAGAPGVPPSYPVSPSPAFASPOKTHVPVSLRTPSGEPINLVPAGQTSSSSSNA
SPHVKSTSIPPSAVTSPAASIAPTVASPTKAAAGSEDAGKTRDAFKOMVOALAAKKKAAAAAKAEGKT DDKKESVE
SKPKSAVOPETKPKVEVKLEPKPKVEVKLEPKPKVEIKLEPKPVSEAKPETKTVPEVEEPSTVATIKSESTPIEEL
KPKVEVTPEVASKPEQVESAQEPANDVKPSEVSAKEVOESKEESLKQPKEALNDIKSTEESNKKFSLPEEESNDHQ
TLSQIQGVKDTEQSQEFEEPQGTOETQETOETOETAKPLEAQAPQEIQETQEPEEVOEQTPETSETVSSVTEEVSP
APAPGLPLSKFLDRIRKAPAISNPFKHEYSGDFHGPDESLSGLKTIKYDPGFLIQFATFNFHIDEDFINDVGSKVY
IPVNTRRDNFSKSMSTSNFKGSGRNMGSNFRNDEFGSRNNSKOGSKKKNKSOKSOSRRGPKYSNEEEPAEPAVPAEL
PNRAASKWVPRSLRNKEAEVKTAPDGSI IVSEEDIKRKTKSLLNKLTLEFFDDISNDI IALTKQAQWEDDVKTLKQ
VIESIFAKACDEPYWSSMYAKLCAKMCKDTPPEIKETNEKGNTFTGGDLVRRVLINRCOTEYQOKGWI DOLPTNEDG
SPLEPELMSDEYYKQAAAKRRGLGLVKFIGOLYQLNLLSDNVIFHCVLGQSKETDNPSEDTMENLVOLLEAVGYRM
EMSSEPKIRRVLDLAFANIKAIVDANKIPSRIRFMLMDLMDLRRNGWATTEENAGPKTIQEIHLEAEIKRSEEERE
KERDRISRRGRYNDSKPNSROKSSWGSSVVSPNDIRNAGYVRNSDKSLGPVNSFSRGKSSROASKOSNSDETSVPI
TSSGSRTALNHSGDSSTSLNEPQSREYSKKSESRPAPSNIFAALEDHDADHEHGHEQEENKHSKDLONGEAEAPED
DNVGEIAQADENVOGOEQEEEREEEREQEEEQEV
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Fig.

SEQ ID NO:
BA75_01499T0

Accession
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081

SEQ ID NO:

1 (continued)

35,

number
msnknvdtap
aqmyyngmgyp
gkthvpvslr
akpaagseda
kvevklepkp
eelkptvevs
aeelnekstp
ketgepgeaqg
khagysgdfhg
fsksmstsnf
pavpaelpnr
isndiialtk
nekgntftgg
glglvkfigg
pkirrvldla
aeikrseeer
pvnsfsragks
rpapsnifaa
gdeegdeeqgd

36,

(NCBI):

dngsggsnsp
npypnaggnf
tpsgepinlyv
gktrdafkam
kvevklepkp
lgveaepkqgf
geeesndggt
eagevgegtp
pdeslsglkt
kgsgrnmgsn
aaskwvprsl
gagweddvkt
dlvrrvlinr
lyglnllsdn
fanikaivda
ekerdrhsrr
srgaskgsns
ledhdhdheh
eeregeeege

Homo sapiens

8/39

Komagataella pastoris
[Komagataella pastoris]
ANZ73389.1

asvphypaah
nonvylvpyn
paggtsssss
vagalaakkka
kveiklepkp
esagepaadl
lsgsgeaket
etsetvssvt
ikydpgfliag
frndfgsrnn
rnkeaevkta
lkgviesifa
cateyagkgwi
vifhcvlggs
nkipsrirfm
gryndskpns
dftsvpitss
ghegeenkhs
v

eukaryotic translation initiation factor 4

Accession
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

number
vkkihrhrls
ppphpaaaaa
vystvtgvar
lvypgtpgtm
nghimmvnhl
pnaygtpfyp
rnptppigrp
pvlkspspvl
alssgpiftt
diplvsstnl
itpstvpsfp
akeignkiev
elelkaeeel
egegidansg
ppisdvvldk
pggrreprki
tpomfnglmk
kpgntvnfrk
rrrsignikf
kprmdayfng
eegeeqrkvg
lvpkaglgsw
ltsrgsmgre
vernsteaer
veelnaggll
addmaidiph
agmshkkvgal
lykrleklii
tavikgrvpi
fykwesskdp

(NCBI):

patekgaass
aaaaaaaaaa
apgtptpspy
nsgpgtrspg
pmpypvpggp
sgpvydgsapl
tstptppalp
rlvlsgekke
aiddrcelss
ineingvsek
ptpptppasp
eadggteeil
sidkvleseqg
stdssgdgvt
ingpklpmrt
itvsvkedvh
gvsgltvdte
lllnrcgkef
igelfklkml
mekivkerkt
glmtkekrrp
gkgssggaka
kndkplpsat
nktresakpe
hvfvrvgves
iwlylaelvt
wreadlswkd
edkandeqgif
llkyldsdte
aegngkgval

BAD92356.1

gegdkdpppp
avppphpnir
saheinkaghp
gfrpigffar
aycipgyrhs
ivptggappp
sgvpehspvv
geggtsetta
predtipips
lsatesivei
phtpvivpaa
dsgnlnsrrs
dkmsggfhpe
fpfkpeswkp
ldprilprgp
lkkaenawkp
erlkgvidlv
ekdkadddvt
teaimhdcvv
ssrirfmlgd
gvgrvdeggw
setdalrssa
arpntfmrgg
isamsahdka
tlersgitrd
pmlkeggism
flpegedvhn
dwveanldei
kelagalyalg
ksvtafftwl

rsnynphknh
tmvpgtpyga
nasphvksts
aaakaegktd
vseakletkt
nssevsakev
egsggseepq
eevspapapg
fasfnfhide
skggskkknk
pdgsvivsee
kacdepywss
dglptnedgs
ketdnpsedt
Imdlmdlrrn
rgksswgssv
gsrtalnhsg
kdlangeaet

gamma,

ahediavkgt
algtgapagi
nlaatppgha
paigpprati
gppPYyvappag
akrekktiri
ygtvesahla
ivsiaelplp
ltsctetsdp
vkgevlpltl
attvsspsaa
pvpagiaitv
rdpsdlkkvk
tdtegkkagyd
dftpafadfg
sgkrdsgadd
fekaidepst
ekkgkeleaa
kllknhdees
vidlrlcnwv
ntvaggaknsr
sslnrfsalqg
sskdlldngs
alseeelerk
hmggllyglv
reltiefskp
fllegkldfi
agmssptflra
asivkldagpa
reaeeesedn

3 variant

PCT/EP2021/076910

tnhggnngga
gapgvppsyp
ipasavtspa
dkkesveskp
apeveepstv
ketkeealng
etgeagevgv
lplstfldri
dfindvgskv
sgksgsrrgp
dikrktksll
myaklcakmec
plepelmsde
menlvgllea
gwatteenag
vspndirnag
dsstslnepg
penvnveeia

ataagtgpgt
prgpvagogple
sspglsgtpy
pnsspsirpg
ypvappgpap
rdpngggkdi
astpvtaasd
pspttvssva
lptnendddi
eleilenppe
itvgrvleed
pktwkkpkdr
aveengeeae
reflldfgfm
ratpggrgvp
peniktgelf
svayanmcrc
sapeertrlh
leclerlltt
srradggpkt
vldpskflki
ppapsgstps
geegrremle
sksiideflh
gseklskqgdf
llpvgragvl
esdspcssea
Imtavckaai
nllrmffdcl

agymghggag
vsptpafasp
asiaptvasp
kaavagpeakp
atiksetkpi
pkealndiks
tgttpeggeg
rkspaisnpf
vipvntrrdn
kysneeepae
nkltleffdd
kdtppeiket
yvykgaaakrr
vgyrmemsse
pktigeihle
yvrnsdkslg
sreyskkses
gadenvggge

[Homo sapiens]

gaaaaaaaav
driftpavsa
psggnagptt
agtptavyga
fypopgpgdf
teeimsgggs
gkgeekpkpd
rstiaaptss
ckkpcsvapn
emklecipap
esirtclsed
trtteemlea
pvrngaesvs
pacigkpegl
llnvgsrrsqg
rkvrsilnkl
lvtlkvpmad
deleeakdka
igkdldfeka
iegihkeaki
tkptidekig
tpvefdsrrt
tvkgltggvd
indfkeamgc
fkgfsetlel
lseilhllck
lskkelsaece
iadsstfrvd
ydeeviseda
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Fig.

SEQ ID NO:

1 (continued)

37

Aspergillus niger

eukaryotic translation initiation factor subunit eIF-4F

CBS 513.88]

Accession
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501

number
mssippksgl
staapvtvgg
sagtsgfipn
patspspipg
ressgsthsd
ggpnmapgfp
mppgpvrphp
ltmmkskggy
gatalsrsps
avvikdpgsg
eekkkelrda
eeeaagkkaa
maeieakera
agveeeskdk
lklettkave
efllgfgsvt
ggtpsrasnl
pPomMpssprvg
iggapaaaag
rtlrgviglt
yllnrcgeef
mlterimhec
igtpglpsrl
nrgsrpglgr
srsnsgrknl
atsppsnpts

(NCBI):

gpagaststg
psaghgkstta
gggtgrpnsl
passggrppp
msnhmgggpg
ngprpmpfpn
lgkparrgga
ptfdpaygfy
hsndrpgssl
avktfekapa
vhgkiegdri
deeaarkgle
aeeayyarkk
dlfaslkkgg
ppapsaamka
kekpsidwda
ppgttsaert
ssnrsgtrtg
ptpggathmp
fekatdeahw
ergwkvnlpp
vkklvdyegm
rfmlmdivdl

gdarsysgyg

gpggnlvrgs
plltksgpav

9/39

XP 001397987.2

aassahtssp
spvsgkpmaqg
gfgfaangas
58ydsqggnvp
grggyhhagg
sphaasrspa
Inrkkgpsrt
pnynmggvpy
ggggppagap
sparvtpspv
ekeeaerrka
dlslkdkpae
aekeekerke
fpateastpg
lhsarfvddl
rvretvgdsd
amsnaartas
skrdkagnakk
pdmvgrkvka
asiyakfckr
kpegeteeaa
pdeaeveslt
raarwgskda
ngappgdfas
ddsaassrtg
errpsktpsk

svggksptps
sgtpgvtivn
spnmgnpavl
nfgsfgdagd
rgrgfsgssy
lanahpatpg
pitprssvtp
mppspaprpyg
gpahahnasr
kiatptstpp
eeeaagkkke
tkaeepskpa
keereayean
dsgaatpasd
skitypasiv
ssrpgsartp
mgnpfgnfgr
eeemaksmpl
alnkmtpent
mlesmsaeik
mmsdeyykaa
sllrtigasl
dkgpktiggil
skvgsddlrr
tptgkkedke
dgeeas

PCT/EP2021/076910

ststtaprsy
gapapasggd
angpgsglgv
nmrpapdgapl
gqgampyspna
mngvpmahpg
nphitlppnl
ipynagapym
ssnspapgks
prtgssadht
eeceeaarkka
aapapadddd
mknaereaea
msmgpps kpa
spnpalnasa
mmggrnssrp
pglgigapgi
tagmevkalg
driaggllei
denihdkngn
aakrrglglv
dvsekghafm
reeaaradgge
lrtsrgtnaop
aassinafsa

[Aspergillus niger

anatkksatd
htrkpsvtit
tppmnprvts
gpgagsthlr
sfrstpngpr
mapgpyygdap
apesghfery
gnaypvagpaa
sfviptakkn
rtdskstktd
eedaagkkke
didydaiere
leearakkre
sankrekpaa
padrkfhynk
gaapfgmgnf
srtnsasamh
vsstgwkprs
vsgskdetdg
vvaggslfrk
kfigelyklg
nayfhriglm
aemerlrgga
msfgpssmlg
lasledrdnm
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Fig.

SEQ ID NO

1 (continued)

: 38

Cricetulus griseus
eukaryotic translation initiation factor 4

Accession
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681

SEQ ID NO

number
ngrpggfrip
laatppghas
wkrrkvlegt
gagtptavyq
pfypgpgpgd
iteeimsggg
sdgkgeekpk
larssvpspt
ckkpcsvaph
emkvectpta
tclsedanet
devleaeaep
gaespsegeg
gkpeglppis
gprrsgpggr
silnkltpgm
kvpmaekpgn
eakdkarrrs
ldfekakprm
hkeakieege
idekiglvpk
fdsrraltsr
tggvdteras
eatgcieels
etleladdma
rllckgmshk
lsaeelsqgrl
tfrvdtavik
isedafykwe

:39

Kluyveromyces lactis

Tif4632/Tif4631

Accession
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

number
mgeptseqap
NNNNNNNGgss
pmsgggyvap
panaavtaaa
aalaakkave
aepkpltlae
kpeepkteep
kteepkteet
mtdflgklke
awmaemtski
sytsrkdrer
rkmksllnkl
glcgkvvkdl
mmsdeyykma
celletigeqg
rekrnwnskn
fsshshshng

(NCBI):

(NCBI):

rgpvagpled
spglsatpyp
pvyrslagrg
anghimmvnh
fanaygtpfy
srnptppigr
pdpvigspst
caalssgplf
diglistpnl
itpsmltsfs
gykteaeadg
kadeelpddr
gdansgstds
dvvldkinagp
reprkiitvs
fnglmkgvsg
tvnfrkllln
ignikfigel
dgyfngmeki
egrkvgaglmt
aglgswgkgs
gsmgreksdk
seadrsktre
agoplhvivk
idiphiwlyl
kvgalwread
eklimedkad
grvpillkyl
sskdpaeagng

aveapvvgee
snkhyagkyng
vvspaavsak
sssvspsasp
ergseegkep
klrlkrmeaa
kteepkteep
kpeepktees
vspvddiyst
vippkkpgss
freeeveepk
tlemfepisd
ddsikdsetp
aakrrglglv
fegarigvta
kndgpktiag
nrdgftttrs

10/39

EREB2257.1

rifpptvsav
sggnagpttl
wikycifaag
lpmpypvpag
psgpvydgsap
ptstptppag
vlirlvlsgek
ttaledkrdl
mnemngvgek
papltppssp
gteeivdsagn
vlepetdkms
sgdgipfpfk
rlpmrtldpr
vkedvhlrka
ltvdteerlk
rcgkefekdk
fklkmlteai
vkerktssri
kekrrpgvagr
sggakasetd
plptgaarpn
lvksemcavs
vgveftlers
aelvtpmlke
lswkdflpeg
derifdwvea
dsdtekelga
kgvalksvta

[Kluyveromyces lactis]
QEU58435.1

tisspgknsg
paygvpagyi
pakveitnks
avkvgspaan
vvgadtdanv
kgasakteel
kseepkseep
ateanakege
aypsditppn
grgedrfskg
vevaplvpsa
dimkiangsk
dktgshlvlh
rfigflyrsn
eaviegssll
iheeealkra
ssvrysepkk

gamma 3

ystvtgvarqg
vypgapgtmn
prpahhgffqg
paycipayrh
iivptggopp
lpsagvpehsp
kegaspvpet
sssgedalpv
lpagesivdm
capvisatta
lnsrrspgpv
ggfhferdss
aeswkpadte
ilprgpdftp
enawkpsagkr
gvidlvfeka
adddvfekkg
mhdcvvkllk
rfmlgdvidl
vdeggwntvg
alrssassln
tflrgsskdl
ppdkpalsee
gitrdhmghl
ggismreliv
edvhhflleqg
nldesgmssp
lyalgasivk
fftwlreaee

yvkntagsga
pnyavsaeyn
gehidiasia
dkegspakpe
daktgstaad
kteeskpeel
ksdepksdep
papagsvetp
drykktsiky
kvgslrsegr
nrwvpkskmk
weekgetlki
ylvgrecatef
lltsrmvifc
dtlfdgiknv
leerererdr
eegaptptks

PCT/EP2021/076910

PIPPtpspys
sgpgtrspps
rpgigpprat
S5gppYyvgppg
pakrekktir
vvygtvesah
pageptpelp
psptsctvts
akgetlpltl
rspvaatvvg
gtaiiapktw
alkrvkagee
gkkgydrefl
afadfgrgtp
dshaddpesi
idepsfsvay
keleaasape
nhdeeslecl
rlcnwvsrra
gaknsrvldp
rfsplgppap
ldngsgeeqgr
everksksii
lyaglvgsekl
efskpllpvg
kldfietess
tflralmtav
ldgpanllrm
esedn

prngkydgnr
plyyngyqaq
hphthshsgs
epkkdtlivn
stkseeagse
kteepkaeep
kaeepkteel
advetkpgee
aygpdflyaqf
sgsrsnskkk
ktevklapdg
viggifnkac
gtgwtdaglpt
fkrlimkdign
iengdissri
hgsrggsrrm
sagaanmfda

[Cricetulus griseus]

aheinkaghpn
rtvpihctdn
ipnsspsirp
qypvappgpg
irdpngggkd
laastpvtaa
rtsspttlap
dpsltddkni
eleilehage
rvaeegesir
kkakdrsrtp
ngeeveplrn
ldigfmpaci
ggrgvpllnv
ktgelfrkvr
anmcrclvtl
ertrlhdele
crllttigkd
dagpktiegi
skflkitkpt
sgspsttple
remletvkqgl
deflhindfk
skgdffkgfs
ragvllseil
cssealskre
ckaaiiadcp
ffdclydeev

knsrpyngrg
aqlyaaayqt
hsravpvvsp
dflegvkrrk
sgektkeeap
kaeepkleep
kteepkteel
teveddgkit
kdkvdvkydp
skrddrksnr
telydaeeas
dephwssmya
nedgtplgpe
sptedtlesv
kfklidivel
nsernssrrd
Imdaedd
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Fig.

SEQ ID NO

1 (continued)

:40

Ogataea polymorpha

uncharacterized protein OGAPODRAFT 16130
XP 018211346.1

Accession
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

SEQ ID NO

number
msnpnsvppt
apgyaysyya
vgfnkghskt
pevkkaneef
geiskeapkp
ekpeelgavp
vadsgedtkd
lgnspknkys
ggagssnamp
eeteapkgvv
ltldnfdtis
isedvedksg
sdeyyklaaa
ltttgaklds
ktiaeihgea
vvrnssersl
asrnifaalg

41

(NCBI):

gnahhh?nsn
pspggvsgga
aslsssssss
kakfleglrl
aekpetskee
espvesigpk
etaepleaas
ppfllafapv
rsatlrgefg
evkpleksan
aeiigianga
prpegvpkrv
krrglglvrf
snrgpldfaf
eakrlgeerd
gpfnkgkskl
dhededsdre

Saccharomyces cerevisiae

translation initiation factor eIF4G
NP _011678.3

Accession
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901

number
mtdetahptg
ggkfgpnryn
pipveekspv
tptptpstnd
ttpenveekg
aerlklkkgg
desattpaip
atpiedvfsf
vippgmgrgn
rsytsrrdre
ldkdeverkm
hwssmyaglc
gtplepemms
eetlesvvel
idikelrhdk
appaskdsfi

(NCBI):

saskgesaal
nrgnynggags
ptkieittks
skasseenis
sdkpevtekt
kereektegk
tksdeaeaev
nypegiegpd
rsrdsgrfgn
rgsyrneekr
ksllnkltle
gkvvkelnpd
eeyyaaasak
Intvgeqgfet
nwnsdkkdng
ttrtysgrns

11/39

yvhknrrnngs
yyappppgal
tpvlskvnas
knskatsekk
pkepaesakp
pvaasapsvd
pgidktfdmt
cgfpvddewd
srngsrggsk
rwvprsgrnk
rweddvktlk
yssglvrkll
igelyylnll
ekinhiinnc
airrrkadpr
sssklsgggf
aehhepepeh

kagtgddgges
frgghmgans
gehldlkeagh
eaektrrnfi
kpaeeksaep
enkevpvgee
eaeagdagtk
ikykkehvky
nssrghdfrn
eddkpkeeva
mfdaisseil
itdetnegkt
rrglglvrfi
dsfrtggatl
pktiggihee
grapppkeep

ysnysgshpg
aisptlpnsa
lpavppstss
eeksgptkev
akpavpsasi
evkeeagptp
rffagiskat
akvrsiidlv
kkmglgsrek
ekevryapdg
gvieltfaka
lsrcgaeyek
sekiiikeclv
glssrikfkl
SgSSrsnssr
ttvpsagsan
egadissahh

dagrgytnyn
snvpwtgyyn
kaklgsgers
egvklrkaal
evkgetpaece
tksaiesapv
igleaeiett
tygptfllgf
tsvrnmddra
plvpsanrwv
alanisvwet
gpklvlhylwv
gflyrlinllt
egsglldslf
eergrglknn
aaptstatnm

PCT/EP2021/076910

[Ogataea polymorphal

PPYydqqqgwt
thtpvtkpvn
tasvpmspsk
ekeskpdass
eggkeetkei
vkeepinads
pikdivafpy
gakkesrdrg
sqragskkpr
vtvileeddv
cdehlwssvy
gwsdklptne
dglsdsdsps
mdlcdlranr
snskwgnsng
ssgassggkr
egvsavadse

ngsnytagkkp
nypvyydapdaq
tvspgpeskl
ekkrkegleg
geggekgqgik
ppsegvkeet
tdetddgtnt
kdklnvkada
nsrtsskrrs
pkfkskktek
ngetlkavie
archaefdkg
gkmmfecfrr
gildniigta
srsnsrrtnn
fsalmgesdd

gymtgpydgaa
lsiknkngea

kdsspakpaqg
kkseppkelp
ektgpnskaga
egtegpkssp
keggekpdlr
fsrsgsgfgr
rlddekdnkd
eakvkshlnk
aklcltlctd
dgtplepemm
edtletltgl
wadakinagp
issndiskvg
agtppdepre
sga

[Saccharomyces cerevisiae S288C]

ynsnrphggr
maaagsapan
ketsdststs
ssgnnnipmk
eestpkvltf
evaetegsni
vshilnvlkd
ewvgstaski
krmnddrrsn
klapdgktel
giflkacdep
wtdklptned
Imkdltdsps
kissrikfkl
ssnrhsfrrd
ee
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SEQ ID NO

1 (continued)

142

Schizosaccharomyces pombe

translation initiation factor eIF4G
NP 594602.1

Accession
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

SEQ ID NO

number
msskppsntp
kktestgkit
ertssghgkp
kvsgnmgnks
ntspangapt
krhydrygns
grsangsprn
ayypvyhatp
npvthtevvv
aeaeakrkae
akreaeekak
aeenakreae
lasseanvdt
lslktnpkse
vytdkpmkgw
isrlgidrgf
dpssltipvd
lekfdkisdg
dsirdegvld
aaikrrglgl
idatekghaa
eiheeaerkk
ggirglksgt
elleehdhdn

:43

Trichoderma reesei

hypothetical protein M419DRAFT 88939
ETR98443.1

Accession
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561

number
mtspanggtp
nakaasspsp
gaksgigfgy
sslggptnam
pannrnrnsf
lanlvpslpg
sykksksrre
hdknnmrpis
gqamngygagapm
asgpsgpaiv
trtppviaas
agakagaaed
aeakaepgpe
eepaksdepe
adrklreger
adkladfsia
vmdadiypeg
dgdgnrsasr
gvnpmasfqgr
ktmpltagge
nferiseqgil
irdenikdkn
sdeyyaaaaa
lrtiganlde
gpktleevra
ddlrrlkgss
ptssnafsll

(NCBI):

(NCBI):

kfsyaralas
seadtekyns
etssgigkdn
gvssyssksg
nkpstdintt
hpsynkyshy
npgnvnngst
vtanfpnmsr
paknasspnp
ekarleaeen
reaeekakre
ekakreaeen
skgtnatepe
gclesllnsg
dermketvas
sssgagfgsg
gvaplglsan
ileiamgsrk
knnagpvrggl
vrfigelfkl
mdvyvlrmet
alaesgrpss
ggshgptsls
dgggkdsnsk

ipatttnapt
vngkgpvppa
dspamghstp
tfgslgsdgd
nphatgfnng
tpnmppatmg
ydrhfsggsp
sgigkdgpss
tvpyyggamp
ssnpkalnag
tppgagkldap
asakkaeaae
aaakaeapap
edeleriire
emerleeecke
gdksgdaagqg
ikspnpalna
gatpssarqgg
poaafpasss
vkpitvsasg
alasgskdet
gnvvsggnlf
krrglglvagf
tdkgrplmdi
eaeagsaaka
vnrtsssnvt
atmddghpas

12/39

sgsnksnstk
skspvnkegs
aapvenvnek
svnssvtsnp
dpatgttagvs
ghgfnynnsg
pigipvslgt
sgsqgvsdgvv
setnsraetp
akreaeegak
aeekakreae
akreaeekvk
vvdktkvekl
fitdfsalvy
afsdkssrgm
snyksapsrg
rwgpkkltek
endgrtlkav
lfrkyllsrc
smlsekimhe
itkipnlpsr
grmhgrdmnr
smlkggsvsr
tss

apsyasaaga
vptvarssfn
hvghsapipv
rhmrggsvpp
mgfppgnagfr
pnmampnapa
ldtahdapts
pslplvdapl
ymgppgapgadq
anpnsfvkpr
shartdsgsp
akveekteak
ekaaekpaee
meeaeakrea
rrreaaessg
kekrvakpaa
avakkgktfk
srggggfpgg
msrtssgnmr
wkasslgkap
dgrtlrgvig
rkyllnrcak
igelfklgml
yvigriggmad
geaartsqgrg
lgptsmlssr
ppsagpsplm

asenntatae
vekkssekss
stsgetappv
phteepvaak
asnspalsgs
nnrnesghpr
pygavygapq
espnsstlsp
taappgisee
reaeekakre
ekakreaeek
reteenakrk
kasegkstss
pstikppste
ySsSsrgssrs
vshhghggms
paetkgedee
igltfekatd
gedfergwka
cikrllgnvt
ikfmlmdvmd
gdsrmggrgs
tpsrgnsalr

pkkpagapvv
gsgpdhfrkg
pdannhhrvp
npnlangsga
tpganrgmpp
vhypppipas
aawpggqgadaq
shpnsldlsp
aynggfappt
ksaavgiknl
sktakeigee
aecagpevkag
paekatekaa
geeehrkkre
ktlsvaeala
Inlapiktsa
vdaafllgfg
sfgvpggrtl
nnlpnspras
saatpapggl
ltfekatdea
efergwttnl
terimhecvt
lpelgsrmrf
gpgggrppag
snsgrrfgpg
akavpatdkk

PCT/EP2021/076910

[Schizosaccharomyces pombe]

kgavkpsgve
tnnkpwrgdn
stvpigfgsi
peasstatkg
stpsntssrs
frnsrrnynn
vivdpnmvagy
rngfapivkg
easqgrkdaik
aeekakreae
akreaeekak
aeeegkread
lsspshstss
ealkagkyey
gsnthshagp
gshrgsqgrgs
allppevvar
epnfsnmyar
nlpsgkagea
dpeeeeiesl
srkngwavkn
nppfsssdws
regsvrapps

asgsnaplvv
svtmaangps
spahspapip
hfrresshsv
sfgpnprgyp
hggavgypfp
ghhgrrfgsg
enggfelwlt
fhggshsmsr
agevvdtstf
lkakigaeir
peatpdvkpe
ekpaetpaea
aekaagkaae
agmrsgnapdk
veppgpsaal
kvftegpslqg
ppgttsadrm
srstrgsrrn
mdpenvgrkv
hwasmyakfc
peapkdteeg
klvdykgmpd
mlmdvidlrk
rgdargfsgs
galgrggdds
dne

ptntsranaqg
tskpsanssa
trnaaipskp
prpttsasnt
nrgnhgnfse
qgayptymsn
gpilopgyvp
gkkssalkiv
laiggrigek
ekakreaeen
reaeekakre
knpeikssap
krdllsgles
dvpfllafgs
gfggpserkg
rrgggerdkp
kvkgslnkmt
farkmmdsid
eimsdeyyva
crllimtvgvn
evekgpktia
nnkdgyarlg
nvavtsansf

[Trichoderma reesei RUT C-30]

gssaptasaqg
gfvpnggsia
gpsasggrpp
gsdssrgnfg
nspgparspa
avaakmhskp
ggradtgwra
wknatygfpp
tpsgperpas
kgpaspvpag
aasekaakge
epkaepaetk
pkaeeppaks
eangkknaee
kdepasveav
gslksarflg
fhggikglig
alasgalprp
dmaakeagaa
kaalnkmtpe
krmletmspd
ekktgeaaml
eaeieslckl
arwvskegnk
fngpsngvgm
nsssragtpg
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SEQ ID NO:

1 (continued)

44

Yarrowia lipolytica
hypothetical protein

Conserved
Accession
1

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

number
msytynngay
gagyadgpygs
tdssnpagds
epkkeepked
sapageekve
tpltaeeitt
edckgskapr
gshrggdragd
krlaakkets
gskhehdgrt
rggalyrkyl
igelfmlnml
ffgrltdtkn
godrdrshrg
psSsmmgrggs
eeen

(NCBI):

sprongpgtp
phhthsplti
ikanfmagvl
gkeevkeelk
kkveiveppk
kvtypesvtk
assrgsgggp
regggrstrn
tpppaesepa
lrgvleltfa
Inrcagdefek
senimrsclt
sgtlpsrlkf
gnrrsghpmg
nasrnssgts

Poly (A) binding protein - PABI

SEQ ID NO:

45

Komagataella phaffii
PP7435 Chr2-1212

MSVDTKEVQESLDOQLNISESPATAVTEETPATSTEAAEESNESSTQASETLASLYVGELDPTVTESDLYEFFSPIG
SVNSIRVCRDAVTKRSLGYGYVNEFHSQAAGERALEELNYAEIKGVRCRLMWSQRDPSLRRSGSGNIFIKNLDPAIE
NKTLHDTFSSFGKVLSCKVATDENGNSKGEGEVHYESDEAAQAATIENINGMLLNGREIYVGPHLAKKDRESREQEM
IKNYTNVEVKNEDTESTEDELRELFESYGPITSIHLQVDSEGHNKGEGEVNFAEHDDAVKAVEALNDKEYKGKPLY
VGRAQKKNERVHELTKKYEADRLEKLOQKYQSVNLEFIKNLDESIDDARLEEEFKPEFGT ITSAKVMLDENGKSRGEGE
VCLSTPEEATKAISEMNQRMVANKPLYVALAQPKAIRRSQLAQQIQARNOMRMOOQAGPGIPNQEVQPIEYGQOQOPG
MLPPGARVPPMGNQIPQOFAGMPRPGPFPQOGQOFPRMAPNGOPMPVYGOPVENGNGPOORGYYPNNRONKNRNQKEEG
NSLAAILPQLPLEQQKRVLGEELYPKVVATNKTQDPEAAGKITGMILDLDNQEILQLLEDEELENTHENEALQAYE
EYKSKTVEQQQQADAQAN

SEQ ID NO:

46

Komagataella pastoris

BA75 05166T0

Accession
1
61
121
181
241
301
361
421
481
541
601

number
msvdtkevage
ptvtesdlye
vrecrlmwsgr
gfgfvhyesd
dtestedelr
kplyvgragk
titsakvmld
laggigarng
gpfpggafpr
glpiegagkrv
nealgayeey

(NCBI):

sldglnises
ffspigsvns
dpslrrsgsg
eaagaaieni
elfesygpit
knervheltk
engksrgfgf
mrmgggagpg
mapnggpmpv
lgeelypkvv
ksktveggqga

13/39

[Yarrowia lipolytica]

VBB85048.1

ngggghmnays
mdpvthrpiv
aakakkeaae
etpkedakpv
epsaegepte
slmevspapt
ngomgsfsnft
NSSrNrrnps
eeetprippd
katdeahwas
gwedklptne
rlispkdgas
kildllemra
grsesyrggn
lggggranss

[Komagataella pastoris]
ANZ77385.1

patavteetp
irvcrdavtk
nifiknldpa
ngmllngrei
sihlgvdseg
kyeadrlekl
vclstpeeat
ipngfvapif
yggpvingng
atnkagdpea
adagan

paamynggyg
tpgsntgtpt
kgtekkeevk
eaekpkedvk
dasestpnpv
frysldfllg
grggpggpsg

nreryppdga
vvagkkvnsml

myarfckktm
dgspmdpdna
eetieslckl
ggwkgsndag
erdrntnsln
spgiplskds

atsteaaees
rslgygyvnf
ienktlhdtf
yvgphlakkd
hnkgfgfvnf
gkygsvnlfi
kaisemngrm
yggqgpamlpp

pgargyypnn
agkitgmild

PCT/EP2021/076910

yvdmtgmagg
gpnatlaspk
eekkeepkpe
eeakpveaek
ekiaetmrlk
fgplvtegpp
rgmprmgsss
ngeiieyvpp
nkmtlekfdk
vtvdpdiydd
tpeydkavva
tstvglrmdg
pktiseiqgde
tgdlkgfgki
srasskrgni

nesstgaset
hsgaageral
ssfgkvlsck
resrfgemik
aehddavkav
knldesiddt
vankplyval
garvppmngng
rgnknrngke
ldngeilqgll

Yyppdgegmsp
pnsprvahrr

tkpeeevkke
paetkleees
krfahswnna
sglegakait
nmrgdhgghh
ppksenswaa
isdgileias
dvkdkngeyv
krrglglmvf
spnske fmdm
aaaakekgag
rsdssntfgp
fehlmgdgeg

laslyvgeld
eelnyaeikg
vatdengnsk
nytnvivknf
ealndkefkg
rleeefkpfg
agpkalrrsg
ipgfagmprp
egnslaailp
edeelfnthf
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SEQ ID NO:

1 (continued)

47

Homo sapiens
polyadenylate-binding protein 1

Accession
1
61
121
181
241
301
361
421
481
541
601

SEQ ID NO:

number
mnpsapsypm
gpadaerald
afgnilsckv
aelgarakef
hedagkavde
lddgidderl
kplyvalagr
ayyppsdgiag
rvantstgtm
ggepltasml
eslrskvdea

48

Aspergillus niger

polyadenylate-binding protein
(NCBI) :

Accession
1
61
121
181
241
301
361
421
481
541
601
661
721

SEQ ID NO:

number
msadvsttpa
psvteamlye
kpcrimwsgr
gygfvhyeta
dseidddefr
gklyvgragk
titsakvmrd
eakksdkkpf
asigarntir
grpgaypgpt
aggrggvpamn
vnagtlgaap
akvdealsvy

49

Cricetulus griseus
polyadenylate-binding protein 1 isoform X2

Accession
1
61
121
181
241
301
361
421
481
541
601

number
mnpsapsypm
gpadaerald
afgnilsckv
aelgarakef
hedagkavde
lddgidderl
kplyvalagr
ayyppsdgiag
rvantstgtm
ggepltasml
eslrskvdea

(NCBI):

(NCBI):

aslyvgdlhp
tmnfdvikgk
vcedengskgy
tnvyiknfge
mngkelngkg
rkefspfgti
keergahltn
lrpsprwtag
gprpaaaaaa
asappgegkg
vavlgahgak

aenvngaaea
lfssiggvas
dpalrktggg
eaannaikhv
kmfekfgeit
khereeelrk
tnveresspe
gkskgfgfve
gggaaaaagm
pgaqggramg
pmggaomrggp
paggkamlge
deymknkgte

aslyvgdlhp
tmnfdvikgk
vcdengskagy
tnvyiknfge
mngkelngkg
rkefspfgti
keergahltn
lrpsprwtag
gprpaaaaaa
asappgegkqg
vavlgahgak

14/39

[Homo sapiens]

NP 002559.2

dvteamlyek
pvrimwsgrd
gfvhfetqgea
dmdderlkdl
iyvgragkkv
tsakvmmegg
gymgrmasvr
garphpfgnm
atpavrtvpg
mlgerlfpli
eaagkavnsa

[Aspergillus
GAQ33421.1

spaaaapsat
irvcerdavtr
nvfiknldsa
ngomllndkkv
satlsrdgeg
gyeaarleka
sagkekeank
fsspdeaska

papymgpav{
pnggippnfa
gygagrggvp
alypkigaag
seapaaeaak

Xp 027287290.1

dvteamlyek
pvrimwsgrd
gfvhfetqgea
dmdderlkdl
iyvgragkkv
tsakvmmegg
gymgrmasvr
garphpfgnm
atpavrtvpg
mlgerlfpli
eaagkavnsa

fspagpilsi
pslrksgvgn
aeraiekmng
fgkfgpalsv
ergtelkrkf
rskgfgfvct
avpnpvinpy
pgairpaapr
vkyaagvrnp
gamhptlagk
tgvptv

niger]

tpevtavens
rslgyayvny
idnkalhdtf
fvghhiskkd
ksrgfgfvnf
skyagvnlyv
endkeatpea
vtemngrmvn

vgpgaagfip
agipmgmagp
vaaggirpgg
pelagkitgm
peaeckeaste

PCT/EP2021/076910

rvcrdmitrr
ifiknldksi
mllndrkviv
kvmtdesgks
egmkgdritr
sspeeatkav
gpappsgyfm
ppistmrpas
gahlnagpagv
itgmlleidn

tpapaangph
nntadgeral
aafgnilsck
rgskfeemka
sthesagaav
knltddidde
ekaeekaeek
gkplyvalag
gggrgmafpp
galpngmgyp
ggrggnaaap
llemdntell
enka

[Cricetulus griseus]

fspagpilsi
pslrksgvgn
aeraiekmng
fgkfgpalsv
ergtelkrkf
rskgfgfvct
avpnpvinpy
pgairpaapr
vkyaagvrnp
gamhptlagk
agvpsv

rvcrdmitrr
ifiknldksi
mllndrkviv
kvmtdesgks
egmkgdritr
sspeeatkav
apappsgyfm
ppfstmrpas

gaghlnagpgv
itgmlleidn

slgyayvnfqg
dnkalydtfs
grfksrkere
kgfgfvsfer
yagvnlyvkn
temngrivat
aaipgtanra
sgvprvmstg
tmggpavhvg
sellhmlesp

saslyvgeld
edlnytlikg
vagdefgnsk
nftnvyiknl
eemndkeirs
klrelfgpyg
paesseekdk
rkdvrrsqgle
apgmvmgipg
amagvgfgrg
agpgegaagqg
slledeealr

slgyayvnfqg
dnkalydtfs
grfksrkere
kgfgfvsfer
yaggvnlyvkn
temngrivat
aaipgtagnra
sgvprvmstg
tmggpavhvg
sellhmlesp
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SEQ ID NO:

1 (continued)

50

Kluyveromyces lactis

uncharacterized protein KLLAO C17600g
XP 452986.1

Accession
1
61
121
181
241
301
361
421
481
541

SEQ ID NO:

number
msditektae
iteallydvt
crimwserdp
gfvhfkeesd
ettdeefeql
lyvgragkky
tsarvmrdge
ggigarngir
kngmvpppgg
denaagkitg

51

Ogataea polymorpha
uncharacterized protein OGRPODRAFT 16196 [Ogataea polymorphal

Accession
1
61
121
181
241
301
361
421
481
541
601

SEQ ID NO:

number
mssaeingit
sdlfevispi
mwsgrdpslry
hyedsesaka
edklretfsp
gragkkserm
kvmlddagks
garngmrmgqg
gvpvspggfr
dgavpslagv
lledrdlfns

52

(NCBI):

(NCBI):

qlenlqzndd
splgpissir
airkkgsgni
akdaieavng
fsgygeivsa
eraeelkkay
gnskgfgfve
fqgqggggaaa
fagrpngpmy
mildlppagv

egaeklsvad
ggvstirver
rngsgnifik
aienvngmll
fgaissifls
eslkhgyeaa
kgfgfvcyss
aaaggomggt
vgpnggpvpm
lpafppeqgak
gfeealsaye

Saccharomyces cerevisiae

Chain D,

Accession
1
61
121
181
241
301
361
421
481
541

number
gpdsmaditd
ifspigsvss
dpslrkkgsg
gaakeaidal
elfakfgpiv
knermhvlkk
engkskgfgf
mryggataaa
Irngpvygvpp
lppgevipll

Polyadenylate-binding protein,
[Saccharomyces cerevisiae S$S288C]
(NCBI):

6R5K D
ktaeqlenfn
irvcerdaitk
nifiknlhpd
ngmllnggeil
saslekdadg
gyeayrlekm
vcistpeeat
aaaaagmpgqg
gggfprnand
esdelfeghy

15/39

ggpagsasap
vcecrdavtkas

fiknlhpaid
mlmnglevyv
alekdaegkp
egyrleklak
fsspeeatka
aaaagmpgqy
gqgmppanafp
iglldndeqgf

XPp 018211502.1

paaaetpatt
davskgslgy
nlhpaidnkt
ndhevyvgph
kdesgksrgf
rgeglnkyagg
peeatkaite
vapnfygganp
ymgpvineyp
rmlgeelypl
evknkeasa

igddgkgaat
tslgyayvnt
idnkalydtf
yvaphlsrke
klkgfgfvny
akyaggvnlfv
kaiteknggi
fmppmfygvm
nnafygakagr
keasaayesf

stsaseseas
lgyayvnytd
nkalhetfst
amhvpkkdri
kgfgfvnfvd
faggvnlfikn
mteknggiva
mpamfygvma
rhggahyiqg
eggfgealaa

aeesstaest
ayvnfgshad
lhdtfsafagk
lakkdrgskm
gfvnfekhed
ynlfvknldd
mhgrmvagkp
gflppgarga
gngrmpgqry
ivatgkagdp

gsesgsvens
ndheagrkai
svfgdilssk
rdsgleetka
ekhedavkav
knlddsvdde
vagkplyvai
pprogvpingp
galgeglykk
kkegegagteqg

PCT/EP2021/076910

[Kluyveromyces lactis]

svskvennna
yeagkkaige
fgevlsckva
skleeakanf
hnaaakavee
lddsiddekl
gkplyvaiag
prgfpgpnpg
gkgrgalgeqg
yenfkkegea

gnsetlasly
gekaleelny
ilsckiatde
relianftnv
avkaveelnn
siddakleee
lyvalagrke
pfaapgogmm

yaggarpgagp
eaagkitgmm

cytoplasmic and nuclear

saslyvgdle
eglnytpikg
iatdengksk
hytnlyvkni
ealndselng
kleeefapyg
agrkdvrrsqg
npgomnpmngg
vsaktsneea
a

slyvgeldpn
Inyaeingrp
ldengnsrgf
tniyvknidv
Ingkefksqga
keefapygti
rkdvrrsgla
nngpngagip
lykkvsakid
ga

vgeldpsvte
tpikgkacri
ngnskgfgfv
yvkninlnwd
keidggklywv
fkpygtitsa
vrrsglsqggl
ngagiprpgqg
pgagprgkse
lemdnggila

psvseahlyd
rlcrimwsqgr
gfgfvhfeee
nsettdeqgfqg
eklyvgragk
titsakvmrt
laggigarng
mpkngmppagf
agkitgmild



WO 2022/069613

Fig.

SEQ ID NO:

1 (continued)

53

Schizosaccharomyces pombe

poly (A)-binding protein
(NCBI)

Accession
1
61
121
181
241
301
361
421
481
541
601

SEQ ID NO:

number
mpstdlkkaga
stptnassva
lgyayvnfhn
nkalhdtfsa
ghhvsrrerg
rgfgfvnyan
yggvnlfikn
vtemngrmla
plivapggyp
gqorpmmmpgs
eeklsgkitg

54

Trichoderma reesei

polyadenylate-binding protein
(NCBI) :

Accession
1
61
121
181
241
301
361
421
481
541
601
661
721

SEQ ID NO:

number
maanttsaav
lyvgeldpsv
nytlikgrpc
dengnskgyg
nvyvkniapd
ngkdfrggdl
gmfaefgpit
lgkskgfgfv
rmggaaaaag
ypagggrnmp
rgamagmppn
laaagpaqggk
alavydeyvk

55

Yarrowia lipolytica
Polyadenylate-binding protein,

Accession
1
61
121
181
241
301
361
421
481
541
601

number
msadaslvaa
naslyvgeld
eelnyspike
iatdefgnsr
sftnvfiknl
dglsetefkg
klraefaphg
agrkdvrrsg
ganpgmrmrp
pagafrgapr
kitgmllemp

(NCBI):

daavesdvnt
tpsgtaptsa
medgekalde
fgkilsckva
skvealkantf
hecagkavde
lgdevdderl
gkplyvalag
ipaavngrgm
vpsagpaeae
mllempnsel

dglasdlnnt
teamlfelfs
rimwsgrdpa
fvhyetdeaa
vtdedfrglf
yvgragkkhe
sakvmrdvpg
cfsnpddatk

mpggqymappv
gglppnmysi
vagampgypp
gilgelifpk
sgatgsekke

ekalekmtle
psvteamlfe
rpcrimwsgr
gfgfvhyesa
gteiteaefe
nklfagrakk
titsakvmvd
lggaigakng
pmppangfpp
rkdgesrvad
ikeilevidd

16/39

nneavesstk
slyvgeldps
Inytlikgrp
vdelgnakgy
tnvyiknldt
Indkeykagkk
kaefsafgti
rkevrrsgle
pmvpghngpm
avpavpgmpe
lelleddsal

[Trichoderma
XP_006966916.1

slngsgdvka
gigavasirv
lrktgggnvf
agaikhvngm
ekfgdvtsss
reeelrksye
egeeeakdge
avaemngrmi
fyapggapgf

pggfppgfgqg
nnrgmgrnnn

igainselag
eetka

cytoplasmic
AOW02148.1

nkaeaspatk
ifnpigpvts
dpalrktgag
esaesaighv
elvnkfgets
kyeradelrk
eagkskgfgf
mrlgggaaag
rgvpggpnmy
sisnalenap
eeglgagind

[Schizosaccharomyces pombe]
AAA35320.1

eessntpste
vteamlfelf
crimwsgrdp
gfvhfdsves
eitegefsdl
lyvgragkkh
tsakimtdeqg
agigarngfr
pmypgmptgf
rftaadlaav
nervneaigv

PCT/EP2021/076910

tgpekkaeep
nsigpvasir
slrkmgtgnv
anaailehvng
fggfgeitsl
ereeelrkry
gkskgfgfvce
lggavaaaag
paggpapgyp
peesrkgvlg
lgefvdgepg

reesel QMé6a]

paidtsvsag
crdavtrrsl
iknldvaidn
llnekkvyvg
lardgegktr
aarlekanky
kdkengkege
nnkplyvala
ipaggrgipt
potpgfmaam
ggngnnagrn
kitgmllemd

and nuclear

cettteaapa
vrvcrdaitr
niyiknldpa
ngmllndkkv
svhlstndeg
gyeasrlekl
vcysspeeat
glpggymgnp
gappdgydqag
eeghkglvge
aitayneyln

aedasaptpt
gyayvnynst
kalhdtfaaf
vhipkkdrgs
gfgfvnftth
ggvnlyiknl
kegesaegae
grkdvrksqgl
papgmpmpnyv
ggaggaaala
gnfpngaprd
nselvnlied

[Yarrowia

egeaktesse
rslgyayvnf
idnkalhdtf
fvgphvpksd
kptgfgfvdy
nkyggvnlyi
kavtemnhrl
gviypggpgt

gfppagpmrg
alypkvlaek

sgkee

caaaepsest
vcecrdavtrrs
fiknldpaid
mllndkkvyv
slvkdagndkp
egmklekmnk
yttpeeanka
ipavaygatg
gmnargpvpa
ellypkvivr
fte

aaphpgnsas
pdgekaleel
gnilsckvaqg
kfeemkanft
ecaafkaveel
dddvddeklr
kktekksdkk
easigarngl
aggrpgafpg

ggrggapdgg
sntasmlgng

eaalkakvde

lipolytical

ekgskedggd
hngadgiral
safggilsck
rmgsfeegkn
kehdvavkai
knlddtiddd
vagkplyvvl
mppgrggnpt
gapprsgdgpg
aidgnaefag
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Recycling factor 1 - RLII - PP7435 Chr2-1213

SEQ ID NO:

56

Komagataella phaffii
PP7435 Chr2-1213

MSEKNTRIAIVSDDRCKPKKCRQECRKSCPVVKTGKLCIEVEAYSKIAFISETLCIGCGICVKKCPEGAINIINLP
TNLEKEVTHRYSANSFKLHRLPTPRPGQVLGLVGTNGIGKSTALKILAGKQKPNLGRYDAPPDWEEILKYEFRGSEL
ONYFTKVLEDNIKAIIKPQYVDNLPRAIKGPVNKVGELLKAKLERKEEGKHI IQVLELKHVLNREVAKLSGGELQR
FAIGMTCVQDANVYMEDEPSSYLDVKQRLNAAQIIRSLLHATCYVIVVEHDLSVLDYLSDEVCILYGVPSVYGVVT
LPASVREGINIFLDGHIPTENLRFRTESLKFKLTDASDSVLIEQSRAFEYPKMVKTQGDEFKLTVNAGDESDSEIIV
MMGENGTGKTTLCKLLAGAIEGDEGTKVPKLNVSMKPOKIAPKETGTVRQLFLKKIRSSFLHPQENTDVMKPLKVD
DVIDQEVQHLSGGELQRVAIVLALGKEADIYLIDEPSAYLDSEQRIICSKVIRRFILHSKKTAFIVEHDFIMATYL
ADKVMVEEGQPSKNAVANRPETLLTGCNREFLKNLNVTFRRDPNSFRPRINKLDSQMDREQKLSGNYFFLENTEL

SEQ ID NO:

57

Komagataella pastoris

BA75 05167TO

Accession
1
61
121
181
241
301
361
421
481
541
601

SEQ ID NO:

number
msekntriai
cvkkepfgai
kilagkgkpn
kgpvnkvgel
vymfdepssy
gvvtlpasvr
ggdfkltvna
apkftgtvrg
gkeadiylid
ggpsknavan
lentel

58

Homo sapiens
ATP-binding cassette sub-family E member 1

Accession
1
61
121
181
241
301
361
421
481
541

SEQ ID NO:

number
madkltriai
cikkepfgal
kilagkgkpn
kgtvgsildr
depssyldvk
mpfsvregin
elaivageft
tgsvrgllhe
dvylidepsa
kntvanspgt

59

Aspergillus niger

translation initiation factor RLI1
XP_001392338.2

Accession
1
61
121
181
241
301
361
421
481
541

number
mkkcrgeckk
nletgvthry
pdweeilkyf
dnldhildtl
aarsirellr
ghiptenlrf
ivmmgengtg
aflspgfgtd
egrivasrvi
cntflknldv

(NCBI):

(NCBI):

(NCBI):

vsddrckpkk
niinlptnle
lgrydappdw
lkaklerkee
ldvkgrlnaa
eginifldgh
gdfsdseiiv
lflkkirssf
epsayldseqg
rpetlltgcn

vnhdkckpkk
sivnlpsnle
lgkyddppdw
kdetktgaiv
grlkaaitir
ifldgyvpte
dseimvmlge
kirdaythpg
yldsegrlma
llagmnkfls

scpvvrtgkl
sansfklhrl
rgselgnyft
elrgvgdrdi
pddyvivveh
reesltfrla
kttfckmlag
vykplkiddf
krfimhtkkt
tfrrdpnsyr

[Komagataella pastoris]
ANZz77330.1

crgecrkscp
kevthrysan
eeilkyfrgs
gkhiigvlel
giirsllhat
iptenlrfrt
mmgengtgkt
lhpafntdvm
riicskvirr
rflknlnvtf

NP _001035809.1

crgeckkscp
ketthrycan
geiltyfrgs
cggldlthlk
slinpdryii
nlrfrdaslv
ngtgkttfir
fvtdvmkplag
arvvkrfilh
gleitfrrdp

cievtpeski
pmprpggvlg
kvleddlkav
ghlsggelar
dlsvldylsd
eagddfmvdr
aekpdggksv
idgevgnlsg
afivehdfim
prinkygsgm

vvktgklcie
sfklhrlptp
elagnyftkvl
khvlnrevak
cyvivvehdl
eslkfkltda
tlckllagai
kplkvddvid
filhskktaf
rrdpnsfrpr

PCT/EP2021/076910

veayskiafi
rpggvlglvg
ednikaiikp
lsggelgrfa
svldylsdfv
sdsvlieqgsr
egdegtkvpk
gevghlsgge
ivehdfimat
inkldsgmdr

[Homo sapiens]

vvrmgklcie
atklhrlpip
elagnyftkil
ernvedlsgg
vvehdlsvld
fkvaetanee
mlagrlkpde
ieniidgevg
akktafvveh
nnyrprinkl

[Aspergillus niger

afiserlcig
lvgtngigks
vkpgyvdgip
faiglvevgk
fvevlygrpa
arafaypsme
prlnismkpg
gelgrvaivl
atyladrviv
dgegklagny

vtpgskiawi
rpgevlglvg
eddlkaiikp
elgrfacavv
yvlsdficcly
evkkmemyky
ggevpvinvs
tlsggelgrv
dfimatylad
nsikdvegkk

CBS 513.88]

cgicpkkept
talkilsgkl
ravkgpvgnv
advymfdeps
lygvvtlpas
ktlgnfhlki
kitpkfggtv
algipadiyl
fdggpsvdah
ffleeek

setlcigegil
tngigkstal
gyvdnlprai
igmtcvgdan
cilygvpsvy
afeypkmvkt
Invsmkpgki
lgrvaivlal
vladkvmvfe
egklsgnyff

setlcigcgil
tngigkstal
gyvdagipkaa
cigkadifmf
gvpsaygvvt
pomkkkmgef
vkpakispks
alalclgkpa
rvividgvps
sgnyffldd

gaihiinlpt
kpnlgrfdnp
galikaraqgl
syldvkgrla
vreginifld
dagsftdsei
rglffkrika
idepsaylds
anapeslvtg
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SEQ ID NO:

1l (continued)

60

Cricetulus griseus
ATP-binding cassette sub-family E member 1

Accession
1
61
121
181
241
301
361
421
481
541

SEQ ID NO:

number
madkltriai
cikkepfgal
kilagkagkpn
kgtvgsildr
depssyldvk
mpfsvregin
elaivageft
tgsvrgllhe
dvylidepsa
kntvanspgt

6l

Kluyveromyces lactis

R1il
Accession
1

61

121

181

241

301

361

421

481

541

601

SEQ ID NO:

number
msskntriai
cvkkepfdai
kilagkgkpn
kgpvakvgel
dvymfdepss
ygvvtlpssv
tggdfsltve
iapkftotvr
lgmnadiyli
dgtpskagafa
fldhngv

62

(NCBI):

vnhdkckpkk
sivnlpsnle
lgkyddppdw
kdetktgaiv
grlkaaitir
ifldgyvpte
dseimvmlge
kirdaythpg
yldsegrlma
llagmnkfls

[Kluyveromyces lactis]
(NCBI) :

vsedkckpkk
giinlptnld
lgrfedppew
lklrlekskd
yldvkgrlna
reginifldg
agefsdsgil
glffkrirag
depsayldse
rapeslltgc

Saccharomyces cerevisiae
Fe-S cluster-binding ribosome biosynthesis

$288C]
Accession
1
61
121
181
241
301
361
421
481
541
601

number
msdknsriai
cvkkepfdai
kilagkgkpn
kgpvakvgel
dvymfdepss
ygvvtlpasv
ktggdfvlnv
kiapkfpgtv
algipadiyl
fegipsknah
ffldntgi

(NCBI):

vsadkckpkk
giinlptnle
lgrfddppew
lklrmekspe
yvldvkgrlna
reginifldg
eegefsdsel
rglffkkirg
idepsaylds
arapeslltg

18/39

XP 003500814.1

crgeckkscp
ketthrycan
geiltyfrgs
cggldlthlk
slinpdryii
nlrfrdaslv
ngtgkttfir
fvtdvmkplg
arvvkrfilh
gleitfrrdp

QEU59573.1

crgeckrscp
sgvthrysan
geiikyfrgs
daknyidilg
aliirsllkp
hipsenlrfr
vmmgengtagk
flnpgfgtdv
griicskvir
nkflknlnvt

NP _010376.3

crgeckrscp
ahvthrysan
geiikyfrgs
dvkryikilg
agiirsllap
hipaenlrfr
lvmmgengtg
gflnpgfgtd
egriicskvi
cnrflknlnv

PCT/EP2021/076910

[Cricetulus griseus]

vvrmgklcie
atklhrlpip
elgnyftkil
ernvedlsgg
vvehdlsvld
fkvaetanee
mlagrlkpde
ieniidgevg
akktafvveh
nnyrprinkl

vvktgklcie
sfklhrlptp
elgnyftkml
lknvlnrevs
ttyvicvehd
tealgfrmad
ttlikllaga
vkplkiddii
rfilhnkkta
frrdptsfrp

protein

vvktgklcie
sfklhrlptp
elgnyftkml
lenvlkrdie
tkyvicvehd
tealgfriad
kttlikllag
vvkplriddi
rrfilhnkkt
tfrrdpnsfr

vtpgskiawi
rpgevlglvyg
eddlkaiikp
elgrfacavv
ylsdficcly
evkkmecmyky
ggavpilnvs
tlsggelgrv
dfimatylad
nsikdvegkk

vmptskiafi
rpggvlglvg
eddikaiikp
alsggelgrf
lsvldylsdf
agdeleadas
ipaddgadip
dgevghlsgg
fivehdfima
rinkldsgmd

vtptskiafi
rpggvlglvyg
eddikaiikp
klsggelgrf
lsvldylsdf
atedlgndsa
alkpdegagdi
idgevghlsg
afivehdfim
prinkldsgm

setlcigcgil
tngigkstal
gyvdgipkaa
cigkadifmf
gvpsaygvvt
pemkkkmgef
vkpakispks
alalclagkpa
rvividgvps
sgnyffldd

senlcigcgi
tngigkstal
gyvdniprai
aigmscvgea
veiiygvpsv
raftypdmkr
klnvsmkpagk
elgrvaivls
tyladkvivi
kegkssgnyf

[Saccharomyces cerevisiae

seilcigcgi
tngigkstal
gyvdniprai
aigmscvagea
vciiygvpsv
srafsypslk
pklnvsmkpg
gelgrvaivl
atyladkviv
dkegkssgny
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SEQ ID NO:

1 (continued)

63

Schizosaccharomyces pombe
putative Fe-sulfur ATPase RI1il

Accession
1
61
121
181
241
301
361
421
481
541

SEQ ID NO:

number
msesltriai
cvkkepfgai
kilsgkmkpn
ktgdktvsgl
ymfdepssyl
vvtlpysvre
gdfkltiksg
lflkkiraaf
epsayldseqg
ppaslltgmn

64

Trichoderma reesei

P-loop containing nucleoside triphosphate hydrolase protein

reesel RUT C-30]

Accession
1

61

121

181

241

SEQ ID NO:

number
mektlgnfrl
patitpkfeg
vlalgmpadi
ivfdgkpgid
nfffleekpe

65

Yarrowia lipolytica

YALIOA17941p

Accession
1
61l
121
181
241
301
361
421
481
541
601

number
mppknknevk
setlcigcgi
tngigkstal
gyvdnlprai
igmscvglag
cilygvpsvy
sfkyptmsrt
Invsmkpgki
lgrvaivlal
yladrvivid
egkahgnyff

(NCBI):

(NCBI):

(NCBI):

vsedkcrpkk
niinlptnle
lgrydnppdw
ikarannnnf
dikgrlkagr
ginifldghi
gfsdaeiivl
Ingkfgsevc
riiaskvirr
tflknldvtf

ridageftds
tvrglffkki
ylidepsayl
ahanrpesll
eta

dgdkntziai
cpkkcpfgal
kilagkgkpn
kgplgkvgel
vymfdepssy
gvvtlpssvr
ggdfklnves
apkftgtvrg
ggpadiylid
ggpsveafar
ldtaea

19/39

crgecrrscp
sevthrysan
aevvkyfrgs
eevmdhtdlg
virsllattn
ptenlrfrse
lgengtgktt
kplsidniid
fivnsrktaf
rrdpntlrpr

ETS04026.1

eiivmmgeng
kaaflspgfag
dsegriiasr
tgentflknl

[Yarrowia lipolytica CLIB122]
XP 500182.1

vnvdkckpkk
giinlptnld
lgryedpptw
lkaklerkdd
ldvkgrlhaa
eginifldgh
geftdseiiv
lflkkirssm
epsayldseqg
rpeslltgcn

vvrtgklcie
sfklhrlptp
elagnfftkvv
nllnrevghl
yvivvehdls
altfrladas
fckwmaknsd
gevlnlsgge
ivehdfimat
inkfdsgmdg

tgkttfcrll
tdvvkplkld
vikrfimhsk
dvtfrrdptn

crgeckkscp
sevthrysan
geilthfrgs
fenivntlel
amirslidst
iptenlrfrt
mmgengtgkt
hhpafgtdvy
riicakvirr
rflkslnvtf

PCT/EP2021/076910

[Schizosaccharomyces pombe]
NP 5%6732.1

vnptdriafi
rpggvlglvyg
ednikalikp
sggelgrfai
vldylsdfvc
deitadrtae
lkismkpgti
lgrvaiclal
yladrvilfe
egknagnyff

agalkpdskr
dfidgevknl
ktafvvehdf
yrprinklgs

vvrtgklcie
sfklhrlptp
elgnyftrvl
kgvwkrevsl
gyiivvehdl
eslgfrlada
tlcrllagav
kplriddiid
filhskktaf
rrdptsfrpr

setlcigcgi
tngigkstal
gyvdhiprai
aavatgkadv
vlygvpsmyg
ynypdhvieqg
apkfggtvrm
gmpadvylid
ggpsrdarcn
len

[Trichoderma

svpdmkismk
sggelgrvai
imatyladrv
gldgegklsg

vtpdskiafi
rpggvlglvyg
ednlkaiikp
lsggelgrfa
svldylsdfv
teiipldgsr
apdeggkapk
gevgnlsgge
ivehdfimat
inkkdsagmdk
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Fig. 1 (continued)

Translation initiation factor 4E (eIF4E) - CDC33 - PP7435_Chr3-0197
Nucleotide sequences encoding SEQ ID NO:1

SEQ ID NO:66
Komagataella phaffii
Original nucleotide seguence

ATGTCAGAGACTGAAAACGCTCCTCACGAAAAGTCACTGCTTGACGACCAAGTTGATTTCACTGTTAAGCATCCGC
TCAACTCTGAGTGGACACTATGGTATACGAAGCCAGCCGTTCATGAACAAGAAAGTTGGTCAGATTTGCTACGTCC
TATCATTTCATTCAACTCGGTAGAGGAGTTCTGGGGAATCTTCAACTCCATTCCAAAGGCCTCCGATTTGCCAGTC
AAGTCGGACTATCATCTTTTTAGAGATGGAATCAAACCTGAATGGGAAGACGAGCGCAATGCTAACGGAGGARAAC
TGACATACCAGTTTGCCTACAGAAAGGTTGATATCAATGAATTGTGGTCTCGCGGTCTGTTGAGTGTGATTGGTGA
AACGATTCAGGATGATGACGGAGAAACTGAGGTGAACGGTATTGTTCTGAGCATTCGTCGTGCCGCTTTGAAGATT
GCCCTCTGGACCAAGTCCAAGGATGAGGCAGTTTTGAGACCAATTGGCGAGAGATTCAAGAAAGTTTTGAAGTTGA
CAGCCCGTGATCATATTGACTTTCAACCTCATAAGAGTGGTGCTGGTAGCAAGAACGTACCTTCTTTCAGCATTTA
G

SEQ ID NO:67
Golden gate optimized nucleotide sequence, i.e. SEQ ID NO:66, comprising
point mutations A276G, T354C, G492A; positions underlined

ATGTCAGAGACTGAAAACGCTCCTCACGAAAAGTCACTGCTTGACGACCAAGTTGATTTCACTGTTAAGCATCCGC
TCAACTCTGAGTGGACACTATGGTATACGAAGCCAGCCGTTCATGAACAAGAAAGTTGGTCAGATTTGCTACGTCC
TATCATTTCATTCAACTCGGTAGAGGAGTTCTGGGGAATCTTCAACTCCATTCCAAAGGCCTCCGATTTGCCAGTC
ARGTCGGACTATCATCTTTTTAGAGATGGAATCARACCTGAATGGGAGGACGAGCGCAATGCTAACGGAGGAARAC
TGACATACCAGTTTGCCTACAGAAAGGTTGATATCAATGAATTGTGGTCCCGCGGTCTGTTGAGTGTGATTGGTGA
AACGATTCAGGATGATGACGGAGAAACTGAGGTGAACGGTATTGTTCTGAGCATTCGTCGTGCCGCTTTGAAGATT
GCCCTCTGGACCAAGTCCAAGGATGAGGCAGTTTTAAGACCAATTGGCGAGAGATTCAAGAAAGTTTTGAAGTTGA
CAGCCCGTGATCATATTGACTTTCAACCTCATAAGAGTGGTGCTGGTAGCAAGAACGTACCTTCTTTCAGCATTTA
G

Translation initiation factor 4A (elIF4A) - TIFZ2
TIF2a - PAS chr3 0595 (sequence from GS115 strain)
Nucleotide sequences encoding SEQ ID NO:12

SEQ ID NO:68
Komagataella phaffii
Original nucleotide seguence

ATGTCTGAAGGTATTATTGAAATCGACACTAACTTAATCGAGACCAACTACGACCAGGTTGTCAGCACCTTCGATG
AGCTGAACCTGAAGGAGCAAATCCTGAGAGCCGTTTTTGCTTACGGTTACGAGTTCCCATCTGCCATTCAATCTCG
TGCCATTTTGCCAATTGTTGCTGGTCGTGATGTCTTGGCCCAAGCCCAGTCCGGTACCGGTAAGACTGCTACCTTT
GCCATCTCCGCTTTGCAGAGATTGGATGAGAAGCTGAAGGCTGCCCAAGTTTTGATCTTGGCCCCAACCAGAGAGT
TGGCCCTGCAGATCAAGAAGGTTGTTTTGGCCCTCGGTATGCACTTGAACATCTCTGTCCATGCCTGTATCGGTGG
TGTTGACCCAGCTTTGGATGTCAAGGCCTTCAACTCCGGTGTTCAAATCGTCGTTGGTACCCCAGGTAGAGTCCAA
GACATGATCGAACGTGGAGCTTTCAGAACTGAGAACGTCAAGATGGTCATTTTGGATGAGGCCGATGAGATGTTGT
CCACTGGATTCAAGGAGCAAATCTACACCTTGTTCACATTGTTACCATCCACTACACAGGTTGTTCTTCTATCCGC
CACCATGCCTCAAGAGGTGTTGGAGGTTACCACCAAGTTCATGAACAACCCTATTCGTATCTTGGTCAAGAAGGAC
CAATTGACCTTGGAAGGTATTAAGCAATTCTACGTCGACGTCGGTGAAGAACAATACAAGTTCGACTGTCTGTGTG
ATCTGTACGACTCCATCTCCGTCACCCAGGCCGTTATCTTCTGTAACACCAGACGAAAGGTCGAGGAGTTGACTGA
GCGTTTGACCGCCCAGAAGTTCACCGTCTCTGCTATCCACTCTGAGCTGTCACAAACCGAGAGAGACACCATCATG
CAAGAGTTCAGAACCGGTTCTTCCAGAATCTTAATCTCCACCGACTTGCTGGCCAGAGGTATCGATGTCCAACAAG
TCTCATTGGTTATCAACTACGACTTACCATCTAACAAGGAAAACTACATCCACAGAATCGGTAGAGGTGGTCGTTT
CGGTAGAAAGGGTGTTGCTATCAACTTCGTCACCAGCAAGGACGTTGAGATGATGAAGGAGATCGAGAAGTTCTAC
TCTACCCAAATCGACGAGTTGCCATCTTCCATCACTGACTTGTTTGAGACTGAGGAAGTTAATGAGTCTTAG
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Fig. 1 (continued)

SEQ ID NO:69
Golden gate nucleotide sequence, i.e. SEQ ID NO:68, comprising point
mutation C45A, position underlined

ATGTCTGAAGGTATTATTGAARATCGACACTAACTTAATCGAGACAAACTACGACCAGGTTGTCAGCACCTTCGATG
AGCTGAACCTGAAGGAGCAAATCCTGAGAGCCGTTTTTGCTTACGGTTACGAGTTCCCATCTGCCATTCAATCTCG
TGCCATTTTGCCAATTGTTGCTGGTCGTGATGTCTTGGCCCAAGCCCAGTCCGGTACCGGTAAGACTGCTACCTTT
GCCATCTCCGCTTTGCAGAGATTGGATGAGAAGCTGAAGGCTGCCCAAGTTTTGATCTTGGCCCCAACCAGAGAGT
TGGCCCTGCAGATCAAGAAGGTTGTTTTGGCCCTCGGTATGCACTTGAACATCTCTGTCCATGCCTGTATCGGTGG
TGTTGACCCAGCTTTGGATGTCAAGGCCTTCAACTCCGGTGTTCAAATCGTCGTTGGTACCCCAGGTAGAGTCCAA
GACATGATCGAACGTGGAGCTTTCAGAACTGAGAACGTCAAGATGGTCATTTTGGATGAGGCCGATGAGATGTTGT
CCACTGGATTCAAGGAGCAAATCTACACCTTGTTCACATTGTTACCATCCACTACACAGGTTGTTCTTCTATCCGC
CACCATGCCTCAAGAGGTGTTGGAGGTTACCACCAAGTTCATGAACAACCCTATTCGTATCTTGGTCAAGAAGGAC
CAATTGACCTTGGAAGGTATTAAGCAATTCTACGTCGACGTCGGTGAAGAACAATACAAGTTCGACTGTCTGTGTG
ATCTGTACGACTCCATCTCCGTCACCCAGGCCGTTATCTTCTGTAACACCAGACGAAAGGTCGAGGAGTTGACTGA
GCGTTTGACCGCCCAGAAGTTCACCGTCTCTGCTATCCACTCTGAGCTGTCACARAACCGAGAGAGACACCATCATG
CAAGAGTTCAGAACCGGTTCTTCCAGAATCTTAATCTCCACCGACTTGCTGGCCAGAGGTATCGATGTCCAACAAG
TCTCATTGGTTATCAACTACGACTTACCATCTAACAAGGAAAACTACATCCACAGAATCGGTAGAGGTGGTCGTTT
CGGTAGAAAGGGTGTTGCTATCAACTTCGTCACCAGCAAGGACGTTGAGATGATGAAGGAGATCGAGAAGTTCTAC
TCTACCCAAATCGACGAGTTGCCATCTTCCATCACTGACTTGTTTGAGACTGAGGAAGTTAATGAGTCTTAG

Translation initiation factor 4A (eIF4A) - TIF2
TIF2b - PP7435 Chr3-0610
Nucleotide sequences encoding SEQ ID NO:23

SEQ ID NO:70
Komagataella phaffii
Original nucleotide sequence

ATGCATCCATACACCGTAGTATTTGCGCGCCTCCTCCTGGGTGTTTTCTCAACTGCCGCCCCCAACTCGCCCCCCC
CCTTTTGCACTTCTTGCCACCTTGGAGATCAGAGATTGTGGAACCTTGCTCAAAATCTGGCATGCACACTACCTCC
TCAAAAAAATTTTCCTTGCCTTGTTGCAAGGCGCTCARAAATCAAAAGTTTTTCTACAACTTTTGTTCCCAACARAA
TCACCTTTTTACTTACCCATTATGTCTGAAGGTATTATTGAAATCGACACTAACTTAATCGAGACCAACTACGACC
AGGTTGTCAGCACCTTCGATGAGCTGAACCTGAAGGAGCAAATCCTGAGAGCCGTTTTTGCTTACGGTTACGAGTT
CCCATCTGCCATTCAATCTCGTGCCATTTTGCCAATTGTTGCTGGTCGTGATGTCTTGGCCCAAGCCCAGTCCGGT
ACCGGTAAGACTGCTACCTTTGCCATCTCCGCTTTGCAGAGATTGGATGAGAAGCTGAAGGCTGCCCAAGTTTTGA
TCTTGGCCCCAACCAGAGAGTTGGCCCTGCAGATCAAGAAGGTTGTTTTGGCCCTCGGTATGCACTTGAACATCTC
TGTCCATGCCTGTATCGGTGGTGTTGACCCAGCTTTGGATGTCAAGGCCTTCAACTCCGGTGTTCAAATCGTCGTT
GGTACCCCAGGTAGAGTCCAAGACATGATCGAACGTGGAGCTTTCAGAACTGAGAACGTCAAGATGGTCATTTTGG
ATGAGGCCGATGAGATGTTGTCCACTGGATTCAAGGAGCAAATCTACACCTTGTTCACATTGTTACCATCCACTAC
ACAGGTTGTTCTTCTATCCGCCACCATGCCTCAAGAGGTGTTGGAGGTTACCACCAAGTTCATGAACAACCCTATT
CGTATCTTGGTCAAGAAGGACCAATTGACCTTGGAAGGTATTAAGCAATTCTACGTCGACGTCGGTGAAGAACAAT
ACAAGTTCGACTGTCTGTGTGATCTGTACGACTCCATCTCCGTCACCCAGGCCGTTATCTTCTGTAACACCAGACG
AAAGGTCGAGGAGTTGACTGAGCGTTTGACCGCCCAGAAGTTCACCGTCTCTGCTATCCACTCTGAGCTGTCACAA
ACCGAGAGAGACACCATCATGCAAGAGTTCAGAACCGGTTCTTCCAGAATCTTAATCTCCACCGACTTGCTGGCCA
GAGGTATCGATGTCCAACAAGTCTCATTGGTTATCAACTACGACTTACCATCTAACAAGGAAARACTACATCCACAG
AATCGGTAGAGGTGGTCGTTTCGGTAGAAAGGGTGTTGCTATCAACTTCGTCACCAGCAAGGACGTTGAGATGATG
AAGGAGATCGAGAAGTTCTACTCTACCCAAATCGACGAGTTGCCATCTTCCATCACTGACTTGTTTGAGACTGAGG
AAGTTAATGAGTCTTAG
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Fig. 1 (continued)

SEQ ID NO:71
Golden gate nucleotide sequence, i.e. SEQ ID NO:70, comprising point
mutation C294A, position underlined

ATGCATCCATACACCGTAGTATTTGCGCGCCTCCTCCTGGGTGTTTTCTCAACTGCCGCCCCCAACTCGCCCCCCC
CCTTTTGCACTTCTTGCCACCTTGGAGATCAGAGATTGTGGAACCTTGCTCAAAATCTGGCATGCACACTACCTCC
TCAAAAAAATTTTCCTTGCCTTGTTGCAAGGCGCTCARARAATCAAAAGTTTTTCTACAACTTTTGTTCCCARACARA
TCACCTTTTTACTTACCCATTATGTCTGAAGGTATTATTGAAATCGACACTAACTTAATCGAGACAAACTACGACC
AGGTTGTCAGCACCTTCGATGAGCTGAACCTGAAGGAGCAAATCCTGAGAGCCGTTTTTGCTTACGGTTACGAGTT
CCCATCTGCCATTCAATCTCGTGCCATTTTGCCAATTGTTGCTGGTCGTGATGTCTTGGCCCAAGCCCAGTCCGGT
ACCGGTAAGACTGCTACCTTTGCCATCTCCGCTTTGCAGAGATTGGATGAGAAGCTGAAGGCTGCCCAAGTTTTGA
TCTTGGCCCCAACCAGAGAGTTGGCCCTGCAGATCAAGAAGGTTGTTTTGGCCCTCGGTATGCACTTGAACATCTC
TGTCCATGCCTGTATCGGTGGTGTTGACCCAGCTTTGGATGTCAAGGCCTTCAACTCCGGTGTTCAARATCGTCGTT
GGTACCCCAGGTAGAGTCCAAGACATGATCGAACGTGGAGCTTTCAGAACTGAGAACGTCAAGATGGTCATTTTGG
ATGAGGCCGATGAGATGTTGTCCACTGGATTCAAGGAGCAAATCTACACCTTGTTCACATTGTTACCATCCACTAC
ACAGGTTGTTCTTCTATCCGCCACCATGCCTCAAGAGGTGTTGGAGGTTACCACCAAGTTCATGAACAACCCTATT
CGTATCTTGGTCAAGAAGGACCAATTGACCTTGGAAGGTATTAAGCAATTCTACGTCGACGTCGGTGAAGAACAAT
ACAAGTTCGACTGTCTGTGTGATCTGTACGACTCCATCTCCGTCACCCAGGCCGTTATCTTCTGTAACACCAGACG
AAAGGTCGAGGAGTTGACTGAGCGTTTGACCGCCCAGAAGTTCACCGTCTCTGCTATCCACTCTGAGCTGTCACAA
ACCGAGAGAGACACCATCATGCAAGAGTTCAGAACCGGTTCTTCCAGAATCTTAATCTCCACCGACTTGCTGGCCA
GAGGTATCGATGTCCAACAAGTCTCATTGGTTATCAACTACGACTTACCATCTAACAAGGAAAACTACATCCACAG
AATCGGTAGAGGTGGTCGTTTCGGTAGAAAGGGTGTTGCTATCAACTTCGTCACCAGCAAGGACGTTGAGATGATG
AAGGAGATCGAGAAGTTCTACTCTACCCAAATCGACGAGTTGCCATCTTCCATCACTGACTTGTTTGAGACTGAGG
AAGTTAATGAGTCTTAG
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Translation initiation factor 4G - eIF4G - TIF4632 - PP7435 Chrl-0352
Nucleotide sequences encoding SEQ ID NO:34

SEQ ID NO:72
Komagataella phaffii
Original nucleotide seguence

ATGTCCAATAAGAACGTGGATACAGCTCCAGATAATGGTTCTGGTGGCTCCAATTCCCCAGCTTCTGTGCCGCATT
ATCCACAGCAACACCGTGCTAATTATAATCCTCATAAGAATCATACTAATCATGGGGGCAATAATGGAGGCGCCCA
GGGTTACATGCAGCATCAGCAACAGCAACAAATGTATTACAATCAGATGGGCTACCCTATGCCGTATCCGAATGCT
GGTGGCAATTTCAACCAGAATGTATACTTGGTTCCTTATAATACTATGGTTCCAGGTACTCCATATGGTGCAGGTG
CCCCGGGCGTGCCTCCAAGCTACCCAGTGTCTCCTTCTCCAGCATTCGCCTCTCCACAAAAGACTCATGTGCCAGT
AAGTCTGCGTACCCCTTCTGGAGAACCTATAAATTTGGTTCCTGCTGGGCARACGAGTTCCAGTTCATCCAATGCC
TCTCCTCATGTTAAGTCTACCTCTATTCCTCCTTCTGCTGTCACTAGTCCTGCTGCTTCCATTGCTCCAACTGTTG
CATCACCGACTAAGGCCGCGGCTGGATCTGAAGACGCTGGCAAGACTAGAGATGCATTCAAGCAGATGGTTCAGGC
TTTAGCTGCTAAARAAGAAGGCTGCAGCTGCTGCCAAGGCTGAAGGTAAAACAGATGATAAAAAGGAGTCTGTGGAG
TCTAAGCCTAAGTCTGCTGTACAGCCCGAGACAARAGCCAAAAGTTGAGGTTAAGTTAGAGCCARAACCAAAAGTTG
AGGTCAAATTAGAGCCAAAGCCAAAGGTTGAGATTAAACTAGAGCCCAAACCAGTATCGGAGGCTARACCAGAGAC
AAAAACAGTACCTGAGGTTGAAGAACCTTCAACAGTTGCAACGATCAAATCAGAATCCACACCAATTGAGGAGCTC
AARACCCAAAGTTGAGGTAACCCCAGAAGTTGCATCCAAGCCTGAACAGGTTGAGTCTGCACAGGAGCCGGCTAACG
ATGTAAAACCATCTGAAGTCTCAGCTAAAGAGGTTCAAGAATCCAAGGAGGAGTCTTTGAAACAACCTAAGGAAGC
TTTGAATGACATTAAATCCACCGAGGAGTCAAATAAAAAGTTTTCTCTTCCAGAAGAGGAGTCTAACGATCACCAG
ACACTTTCCCAAATTCAAGGAGTTAAAGATACAGAACAATCGCAAGAATTTGAAGAACCTCAAGGAACCCAGGAAA
CTCAGGAAACTCAGGAAACGCAGGAAACCGCAAAGCCTTTGGAAGCTCAAGCACCTCAAGAAATTCAAGARACCCA
AGAACCTGAGGAAGTTCAGGAACAAACTCCTGAAACATCTGAGACTGTTTCTTCTGTCACAGAAGAAGTGTCTCCA
GCTCCAGCACCTGGATTGCCCCTTTCAAAGTTCTTGGACAGAATCAGAAAGGCTCCCGCCATTTCAAACCCATTCA
AGCATGAGTACTCAGGTGATTTCCATGGTCCAGACGAAAGTTTAAGTGGTCTGAAAACCATCAAATATGATCCGGG
TTTCTTGATCCAATTCGCCACCTTCAACTTCCATATTGATGAAGATTTCATCAACGATGTCGGTTCTAAGGTTGTG
ATCCCTGTCAACACCAGAAGAGACAATTTTTCCAAGAGCATGTCTACCAGCAATTTCAAAGGTTCTGGTAGAAATA
TGGGTTCTAATTTCAGAAATGATTTTGGATCTAGAAACAACTCCAAGCAAGGTTCCAAGAAAAAGAATARATCTCA
AAAGAGCCAATCTAGGAGGGGTCCAAAGTACTCCAATGAAGAAGAACCTGCTGAACCAGCCGTGCCTGCTGAATTG
CCTAATAGAGCTGCAAGCAAGTGGGTACCTCGTTCGTTAAGAAATAAGGAGGCTGAAGTCAAGACTGCTCCAGACG
GATCTATAATAGTATCAGAAGAAGACATCAAAAGGAAAACTAAATCCCTTTTGAATAAGTTGACGTTGGAATTCTT
TGATGATATCTCAAACGATATAATTGCTTTGACCAAGCAAGCTCAATGGGAAGATGACGTGAAGACTTTGARACAA
GTTATTGAGTCTATATTTGCAAAGGCTTGTGACGAACCCTACTGGTCTTCTATGTACGCTAAATTATGCGCCAAAA
TGTGCAAGGACACCCCACCTGAGATCAAGGAAACTAATGAGAAGGGAAATACTTTCACCGGTGGTGATTTGGTGAG
AAGAGTGTTGATTAATAGATGTCAAACCGAATATCAGAAAGGATGGATTGACCAGCTACCAACCAACGAGGATGGT
TCACCTCTAGAGCCAGAACTGATGTCTGACGAATATTACAAACAAGCTGCTGCTAAACGTAGAGGTCTTGGTCTGG
TTAAGTTCATTGGTCAATTGTACCAGTTGAACTTATTATCAGACAATGTCATTTTCCACTGTGTCCTTGGTCAGTC
CAAAGAAACAGACAATCCATCAGAAGATACTATGGAGAACCTGGTTCAATTATTGGAAGCTGTAGGTTATAGAATG
GAGATGTCCAGTGAACCTAAGATTAGAAGGGTTCTTGATCTCGCCTTTGCCAACATCAAGGCCATTGTTGACGCTA
ACAAGATTCCTTCAAGAATAAGATTTATGCTCATGGATTTGATGGATCTAAGAAGAAATGGCTGGGCTACAACAGA
AGAGAACGCTGGTCCAAAGACCATTCAAGAGATTCACTTAGAGGCTGAGATCAAGAGATCAGAGGAGGAGAGAGAA
AAAGAAAGAGACAGGCATTCTCGTAGAGGACGTTACAACGACTCCAAACCTAACTCTCGTCAAAAGTCATCTTGGG
GAAGTTCAGTGGTTTCACCTAATGATATTAGAAATGCAGGCTATGTTAGAAACTCTGACAAATCTCTGGGGCCTGT
CAACAGTTTTTCCAGGGGCAAGTCATCCCGTCAAGCTTCAAAGCAATCAAACAGTGATTTTACCAGTGTTCCTATC
ACTTCCAGTGGTAGTAGAACTGCTCTAAACCACTCTGGCGACAGCTCAACGTCTCTGAACGAACCTCAATCAAGAG
AATATTCAAAAARATCTGAATCTAGGCCCGCTCCTTCCAACATTTTTGCTGCATTAGAGGATCACGATCATGATCA
TGAACATGGCCACGAACAAGAAGAAAACAAGCATTCCAAGGATCTCCAAAACGGAGAGGCCGAAGCACCTGAGGAC
GACAATGTGGGAGAAATAGCCCAAGCTGACGAAAATGTGCAAGGGCAAGAGCAAGAGGAAGAACGAGAGGAAGAGC
GAGAGCAAGAAGAGGAACAGGAAGTTTAA
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Fig. 1 (continued)

SEQ ID NO:73
Golden gate nucleotide sequence, i.e. SEQ ID NO:72, comprising point
mutations A564G, Al1923G, G2037C, T2100C, positions underlined

ATGTCCAATAAGAACGTGGATACAGCTCCAGATAATGGTTCTGGTGGCTCCAATTCCCCAGCTTCTGTGCCGCATT
ATCCACAGCAACACCGTGCTAATTATAATCCTCATAAGAATCATACTAATCATGGGGGCAATAATGGAGGCGCCCA
GGGTTACATGCAGCATCAGCAACAGCAACAAATGTATTACAATCAGATGGGCTACCCTATGCCGTATCCGAATGCT
GGTGGCAATTTCAACCAGAATGTATACTTGGTTCCTTATAATACTATGGTTCCAGGTACTCCATATGGTGCAGGTG
CCCCGGGCGTGCCTCCAAGCTACCCAGTGTCTCCTTCTCCAGCATTCGCCTCTCCACAAAAGACTCATGTGCCAGT
AAGTCTGCGTACCCCTTCTGGAGAACCTATAAATTTGGTTCCTGCTGGGCARACGAGTTCCAGTTCATCCAATGCC
TCTCCTCATGTTAAGTCTACCTCTATTCCTCCTTCTGCTGTCACTAGTCCTGCTGCTTCCATTGCTCCAACTGTTG
CATCACCGACTAAGGCCGCGGCTGGATCTGAGGACGCTGGCARGACTAGAGATGCATTCAAGCAGATGGTTCAGGC
TTTAGCTGCTAAAAAGAAGGCTGCAGCTGCTGCCAAGGCTGAAGGTAAAACAGATGATAAAAAGGAGTCTGTGGAG
TCTAAGCCTAAGTCTGCTGTACAGCCCGAGACAARAGCCAAAAGTTGAGGTTAAGTTAGAGCCAAAACCAAAAGTTG
AGGTCAAATTAGAGCCAAAGCCAAAGGTTGAGATTAAACTAGAGCCCAAACCAGTATCGGAGGCTARACCAGAGAC
AAAAACAGTACCTGAGGTTGAAGAACCTTCAACAGTTGCAACGATCAAATCAGAATCCACACCAATTGAGGAGCTC
ARACCCAAAGTTGAGGTAACCCCAGAAGTTGCATCCAAGCCTGAACAGGTTGAGTCTGCACAGGAGCCGGCTAACG
ATGTAAAACCATCTGAAGTCTCAGCTAAAGAGGTTCAAGAATCCAAGGAGGAGTCTTTGAAACAACCTAAGGAAGC
TTTGAATGACATTAAATCCACCGAGGAGTCAAATAAARAGTTTTCTCTTCCAGAAGAGGAGTCTAACGATCACCAG
ACACTTTCCCAAATTCAAGGAGTTAAAGATACAGAACAATCGCAAGAATTTGAAGAACCTCAAGGAACCCAGGAAA
CTCAGGAAACTCAGGAAACGCAGGAAACCGCAAAGCCTTTGGAAGCTCAAGCACCTCAAGAAATTCAAGARACCCA
AGAACCTGAGGAAGTTCAGGAACAAACTCCTGAAACATCTGAGACTGTTTCTTCTGTCACAGAAGAAGTGTCTCCA
GCTCCAGCACCTGGATTGCCCCTTTCAAAGTTCTTGGACAGAATCAGAAAGGCTCCCGCCATTTCAAACCCATTCA
AGCATGAGTACTCAGGTGATTTCCATGGTCCAGACGAAAGTTTAAGTGGTCTGAAAACCATCAAATATGATCCGGG
TTTCTTGATCCAATTCGCCACCTTCAACTTCCATATTGATGAAGATTTCATCAACGATGTCGGTTCTAAGGTTGTG
ATCCCTGTCAACACCAGAAGAGACAATTTTTCCAAGAGCATGTCTACCAGCAATTTCAAAGGTTCTGGTAGAAATA
TGGGTTCTAATTTCAGAAATGATTTTGGATCTAGAAACAACTCCAAGCAAGGTTCCAAGAAAAAGAATARATCTCA
AAAGAGCCAATCTAGGAGGGGTCCAAAGTACTCCAATGAAGAAGAACCTGCTGAACCAGCCGTGCCTGCTGAATTG
CCTAATAGAGCTGCAAGCAAGTGGGTACCTCGTTCGTTAAGAAATAAGGAGGCTGAAGTCAAGACTGCTCCAGACG
GATCTATAATAGTATCAGAAGAGGACATCAAAAGGAARACTARATCCCTTTTGAATAAGTTGACGTTGGAATTCTT
TGATGATATCTCARACGATATAATTGCTTTGACCAAGCAAGCTCAATGGGAAGATGACGTCAAGACTTTGAAACAA
GTTATTGAGTCTATATTTGCAAAGGCTTGTGACGAACCCTACTGGTCCTCTATGTACGCTARATTATGCGCCARAA
TGTGCAAGGACACCCCACCTGAGATCAAGGAAACTAATGAGAAGGGAAATACTTTCACCGGTGGTGATTTGGTGAG
AAGAGTGTTGATTAATAGATGTCAAACCGAATATCAGAAAGGATGGATTGACCAGCTACCAACCAACGAGGATGGT
TCACCTCTAGAGCCAGAACTGATGTCTGACGAATATTACAAACAAGCTGCTGCTAAACGTAGAGGTCTTGGTCTGG
TTAAGTTCATTGGTCAATTGTACCAGTTGAACTTATTATCAGACAATGTCATTTTCCACTGTGTCCTTGGTCAGTC
CAAAGAAACAGACAATCCATCAGAAGATACTATGGAGAACCTGGTTCAATTATTGGAAGCTGTAGGTTATAGAATG
GAGATGTCCAGTGAACCTAAGATTAGAAGGGTTCTTGATCTCGCCTTTGCCAACATCAAGGCCATTGTTGACGCTA
ACAAGATTCCTTCAAGAATAAGATTTATGCTCATGGATTTGATGGATCTAAGAAGAAATGGCTGGGCTACAACAGA
AGAGAACGCTGGTCCAAAGACCATTCAAGAGATTCACTTAGAGGCTGAGATCAAGAGATCAGAGGAGGAGAGAGAA
AAAGAAAGAGACAGGCATTCTCGTAGAGGACGTTACAACGACTCCAAACCTAACTCTCGTCAAAAGTCATCTTGGG
GAAGTTCAGTGGTTTCACCTAATGATATTAGAAATGCAGGCTATGTTAGAAACTCTGACAAATCTCTGGGGCCTGT
CAACAGTTTTTCCAGGGGCAAGTCATCCCGTCAAGCTTCAAAGCAATCAAACAGTGATTTTACCAGTGTTCCTATC
ACTTCCAGTGGTAGTAGAACTGCTCTAAACCACTCTGGCGACAGCTCAACGTCTCTGAACGAACCTCAATCAAGAG
AATATTCAARARARATCTGAATCTAGGCCCGCTCCTTCCAACATTTTTGCTGCATTAGAGGATCACGATCATGATCA
TGAACATGGCCACGAACAAGAAGAAAACAAGCATTCCAAGGATCTCCAAAACGGAGAGGCCGAAGCACCTGAGGAC
GACAATGTGGGAGAAATAGCCCAAGCTGACGAAAATGTGCAAGGGCAAGAGCAAGAGGAAGAACGAGAGGAAGAGC
GAGAGCAAGAAGAGGAACAGGAAGTTTAA
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Poly (A) binding protein - PABI1 - PP7435_Chr2—1212
Nucleotide sequences encoding SEQ ID NO:45

SEQ ID NO:74
Komagataella phaffii
Original nucleotide seguence

ATGTCTGTCGATACCAAGGAAGTTCAAGAATCCCTTGATCAACTTAACATTTCAGAATCACCAGCTACTGCTGTGA
CTGAAGAGACTCCAGCTACCTCTACCGAGGCCGCTGAAGAGTCCAACGAGTCATCGACTCAAGCTTCCGAGACCTT
GGCTTCATTGTATGTTGGTGAGCTGGACCCTACCGTTACTGAGAGTGACTTGTATGAGTTCTTCTCTCCAATCGGT
AGTGTTAATTCCATCCGTGTGTGTCGTGATGCAGTCACCAAGCGTTCGTTGGGTTATGGATACGTTAACTTTCACA
GCCAAGCTGCCGGCGAGCGTGCCTTGGAGGAGCTGAACTACGCTGAGATCARAGGTGTCCGTTGTAGATTGATGTG
GTCTCAACGTGACCCTTCCTTGCGTCGTAGTGGTTCCGGTAACATCTTCATCAAGAACTTAGACCCTGCTATTGAG
AACAAGACTTTGCACGATACTTTCTCCTCTTTTGGAAAAGTTTTGTCCTGTAAGGTTGCCACTGATGAGAATGGAA
ACTCAAAGGGATTCGGATTCGTTCATTACGAAAGCGATGAAGCAGCTCAAGCTGCCATTGAGAACATCAACGGTAT
GCTGTTGAATGGTCGTGAAATCTACGTTGGACCTCACTTGGCCAAGAAGGACCGTGAATCTAGATTCCAGGAGATG
ATCAAGAACTACACCAATGTCTTCGTCAAGAACTTTGACACTGAGTCCACTGAGGATGAACTGAGAGAGCTGTTTG
AGTCATACGGTCCAATCACTTCGATCCACTTGCAAGTTGATTCTGAGGGTCACAACAAGGGTTTTGGTTTCGTCAA
CTTTGCTGAACACGACGATGCTGTTAAGGCCGTTGAAGCCTTGAACGACAAGGAGTACAAGGGCAAGCCATTGTAC
GTTGGACGTGCTCAGAAGAARAACGAGAGAGTCCACGAACTTACCAAGAAGTACGAGGCTGATCGTCTTGAAAAAT
TGCAAAAGTATCAATCAGTTAACTTGTTCATCAAGAACTTGGATGAGTCCATTGATGATGCCCGTCTTGAGGAAGA
GTTCAAACCATTTGGAACCATCACCTCTGCCAAGGTCATGTTGGACGAAAATGGAAAATCTAGAGGTTTCGGTTTC
GTTTGTCTCTCTACTCCAGAGGAAGCCACTAAGGCTATCAGTGAGATGAACCAACGTATGGTTGCCAACAAGCCAT
TATACGTTGCTTTGGCTCAACCAAAAGCCATCAGACGCTCTCAATTGGCTCAGCAGATCCAAGCTAGAAACCAAAT
GAGAATGCAACAACAAGCTGGTCCAGGTATACCAAACCAGTTCGTTCAACCTATCTTTTACGGGCAACAGCCAGGT
ATGTTGCCACCAGGTGCTAGAGTCCCACCAATGGGTAACCAGATTCCTCAATTTGCTGGTATGCCAAGACCAGGCC
CATTTCCCCAAGGCCAATTCCCTAGAATGGCTCCTAACGGTCAGCCAATGCCTGTGTATGGCCAACCTGTATTCAA
CGGTAACGGTCCTCAGCAGCGTGGCTACTACCCARACAACAGACAGAACAAGAACAGGAATCAAAAGGAGGAAGGA
AACTCTTTGGCTGCAATCTTGCCTCAGTTGCCATTAGAGCAACAAAAGAGAGTACTGGGTGAGGAGCTTTATCCAA
AGGTTGTTGCTACTAACAAGACCCAAGATCCAGAAGCTGCAGGTAAAATCACTGGTATGATCTTGGATTTGGACAA
CCAAGAAATTTTGCAACTGTTGGAAGATGAAGAACTTTTCAACACTCATTTCAACGAAGCTCTCCAAGCTTACGAG
GAGTACAAGAGTAAGACTGTTGAACAGCAACAGCAAGCGGATGCACAAGCARACTAG



WO 2022/069613 PCT/EP2021/076910
26/39

Fig. 1 (continued)

SEQ ID NO:75
Golden gate nucleotide sequence, i.e. SEQ ID NO:74, comprising point
mutations C1l50A, T384C, C707T; positions underlined

ATGTCTGTCGATACCAAGGAAGTTCAAGAATCCCTTGATCAACTTAACATTTCAGAATCACCAGCTACTGCTGTGA
CTGAAGAGACTCCAGCTACCTCTACCGAGGCCGCTGAAGAGTCCAACGAGTCATCGACTCAAGCTTCCGAGACATT
GGCTTCATTGTATGTTGGTGAGCTGGACCCTACCGTTACTGAGAGTGACTTGTATGAGTTCTTCTCTCCAATCGGT
AGTGTTAATTCCATCCGTGTGTGTCGTGATGCAGTCACCAAGCGTTCGTTGGGTTATGGATACGTTAACTTTCACA
GCCAAGCTGCCGGCGAGCGTGCCTTGGAGGAGCTGAACTACGCTGAGATCARAGGTGTCCGTTGTAGATTGATGTG
GTCCCAACGTGACCCTTCCTTGCGTCGTAGTGGTTCCGGTAACATCTTCATCAAGARCTTAGACCCTGCTATTGAG
AACAAGACTTTGCACGATACTTTCTCCTCTTTTGGAAAAGTTTTGTCCTGTAAGGTTGCCACTGATGAGAATGGAA
ACTCAAAGGGATTCGGATTCGTTCATTACGAAAGCGATGAAGCAGCTCAAGCTGCCATTGAGAACATCAACGGTAT
GCTGTTGAATGGTCGTGAAATCTACGTTGGACCTCACTTGGCCAAGAAGGACCGTGAATCTAGATTCCAGGAGATG
ATCAAGAACTACACCAATGTCTTTIGTCAAGAACTTTGACACTGAGTCCACTGAGGATGAACTGAGAGAGCTGTTTG
AGTCATACGGTCCAATCACTTCGATCCACTTGCAAGTTGATTCTGAGGGTCACAACAAGGGTTTTGGTTTCGTCAA
CTTTGCTGAACACGACGATGCTGTTAAGGCCGTTGAAGCCTTGAACGACAAGGAGTACAAGGGCAAGCCATTGTAC
GTTGGACGTGCTCAGAAGAARAACGAGAGAGTCCACGAACTTACCAAGAAGTACGAGGCTGATCGTCTTGARAAAAT
TGCAAAAGTATCAATCAGTTAACTTGTTCATCAAGAACTTGGATGAGTCCATTGATGATGCCCGTCTTGAGGAAGA
GTTCAAACCATTTGGAACCATCACCTCTGCCAAGGTCATGTTGGACGAAAATGGAAAATCTAGAGGTTTCGGTTTC
GTTTGTCTCTCTACTCCAGAGGAAGCCACTAAGGCTATCAGTGAGATGAACCAACGTATGGTTGCCAACAAGCCAT
TATACGTTGCTTTGGCTCAACCAAAAGCCATCAGACGCTCTCAATTGGCTCAGCAGATCCAAGCTAGAAACCAAAT
GAGAATGCAACAACAAGCTGGTCCAGGTATACCAAACCAGTTCGTTCAACCTATCTTTTACGGGCAACAGCCAGGT
ATGTTGCCACCAGGTGCTAGAGTCCCACCAATGGGTAACCAGATTCCTCAATTTGCTGGTATGCCAAGACCAGGCC
CATTTCCCCAAGGCCAATTCCCTAGAATGGCTCCTAACGGTCAGCCAATGCCTGTGTATGGCCAACCTGTATTCAA
CGGTAACGGTCCTCAGCAGCGTGGCTACTACCCARACAACAGACAGAACAAGAACAGGAATCAAAAGGAGGAAGGA
AACTCTTTGGCTGCAATCTTGCCTCAGTTGCCATTAGAGCAACAAAAGAGAGTACTGGGTGAGGAGCTTTATCCAA
AGGTTGTTGCTACTAACAAGACCCAAGATCCAGAAGCTGCAGGTAAAATCACTGGTATGATCTTGGATTTGGACAA
CCAAGAAATTTTGCAACTGTTGGAAGATGAAGAACTTTTCAACACTCATTTCAACGAAGCTCTCCAAGCTTACGAG
GAGTACAAGAGTAAGACTGTTGAACAGCAACAGCAAGCGGATGCACAAGCARACTAG
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Recycling factor 1 - RLII - PP7435 Chr2-1213
Nucleotide sequences encoding SEQ ID NO:56

SEQ ID NO:76
Komagataella phaffii

ATGAGTGAGAAARACACACGTATTGCCATTGTTTCAGACGATAGATGCAAACCTAAGAAATGTCGTCAGGAATGCA
GAAAATCCTGTCCTGTTGTTAAGACAGGAAAGCTTTGTATTGAAGTTGAAGCATACTCCAAAATTGCCTTCATCAG
TGAGACTCTGTGTATAGGTTGTGGTATTTGTGTGAAARAGTGTCCATTTGGAGCAATTAACATTATCAATCTGCCC
ACTAACTTGGAGAAGGAGGTCACCCACAGATACAGTGCCAACTCATTCAAATTGCACAGATTGCCAACACCTAGGC
CAGGTCAAGTCCTAGGTCTTGTTGGAACCAATGGTATTGGGAARATCCACCGCATTGAARAATTCTTGCAGGTAAGCA
GAAACCAAATTTAGGTAGATACGACGCGCCACCTGACTGGGAAGAAATTTTGARAATACTTCAGAGGAAGTGAATTG
CAAAATTATTTTACCAAAGTTTTGGAGGACAATATTARAGCAATTATTAAGCCTCAATATGTTGACAACCTTCCAA
GGGCAATCAAAGGTCCTGTTAATAAGGTTGGTGAGCTTTTGAARAGCCAAACTGGAAAGARAAGGAAGAGGGAAAGCA
TATCATCCAAGTTTTGGAATTGAAACACGTATTGAACAGAGAAGTCGCTAAGCTTTCTGGTGGTGAGCTTCARAAGA
TTTGCAATTGGTATGACTTGTGTCCAAGATGCTAATGTGTACATGTTTGATGAACCTTCATCCTATTTGGATGTTA
AGCAACGTTTGAATGCTGCTCAGATTATTAGATCTTTGTTGCATGCCACCTGTTATGTTATTGTTGTTGAGCACGA
TCTGTCTGTTTTGGATTATCTTTCTGATTTTGTTTGTATTTTGTATGGTGTACCATCGGTTTACGGTGTTGTCACT
TTGCCAGCCTCTGTCAGAGAAGGTATCAATATTTTCCTTGATGGTCATATCCCTACCGAGAATTTGAGGTTCAGAA
CTGAGTCTTTAAAATTCAAACTTACAGATGCTTCGGACTCTGTATTAATTGAACAAAGTAGAGCTTTTGAATACCC
CAAAATGGTTAAGACTCAAGGTGATTTCAAGTTAACCGTCAACGCTGGTGACTTCTCAGACTCGGAAATTATTGTG
ATGATGGGTGAARAATGGTACCGGTAAGACCACTTTATGTAAGCTGTTAGCTGGTGCCATTGAAGGTGATGAAGGCA
CCAAGGTACCCAAATTGAATGTTTCTATGAAGCCCCARAAGATTGCTCCAARATTCACAGGAACAGTTAGACAACT
GTTCTTGAAAAAGATTAGATCATCTTTCTTACATCCACAATTCAACACCGATGTGATGAAACCTTTARAAGTTGAC
GATGTCATTGATCAAGAAGTCCAGCATTTGTCTGGTGGTGAATTGCAAAGAGTTGCCATCGTCTTAGCTTTAGGAA
AAGAGGCAGACATCTACTTGATTGACGAGCCATCTGCTTACTTGGACTCTGAACAGCGTATTATCTGTTCGAAGGT
TATTAGAAGATTCATCCTGCATTCCAAGAAAACTGCTTTCATTGTGGAACACGATTTCATCATGGCCACATACTTA
GCCGATAAAGTGATGGTATTTGAAGGTCAGCCTTCCAAGAATGCTGTTGCTAACCGCCCAGAAACCCTTTTGACTG
GTTGTAACAGGTTCTTGAAAAACCTGAACGTCACTTTCAGAAGAGATCCAAACTCTTTTAGACCCAGAATCAACAA
ACTGGACTCCCAGATGGATAGAGAGCAAAAACTGAGTGGTAATTACTTCTTCCTTGAGAACACTGAGTTATAA
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SEQ ID NO:77

vHH, used in the Examples as model protein (with alphaMF-leader (underlined)
and His6 Tag (bold)) Amino acid seguence
MREPSIFTAVLEFAASSALAAPVNTTTEDETAQIPAEAVIGYSDLEGDEDVAVLPESNSTNNGLLEINTTIASIAAK
EEGVSLEKRQVQOLOESGGGLVQAGGSLRLSCAASGRTEFTSFAMGWFRQAPGKEREFVASISRSGTLTRYADSAKGR
FTISVDNAKNTVSLOMDNLNPDDTAVYYCAADLHRPYGPGTQRSDEYDSWGQGTQVTVSSGGGSGGGGSGGGGSGGE
GGSGGGGSGGGEVQLVESGGALVQOPGGSLRLSCAASGEPVNRYSMRWYRQAPGKEREWVAGMS SAGDRSSYEDSVK
GRETISRDDARNTVYLOMNSLKPEDTAVYYCNVNVGFEYWGQGTQVTVSSGGHHHHHH

SEQ ID NO:78

vHH, used in the Examples as model na (with alphaMF-leader (underlined) and
His6 Tag (bold)) Nucleotide Seguence
ATGAGATTCCCATCTATTTTCACCGCTGTCTTGTTCGCTGCCTCCTCTGCATTGGCTGCCCCTGTTARCACTACCA
CTGAAGACGAGACTGCTCAAATTCCAGCTGAAGCAGTTATCGGTTACTCTGACCTTGAGGGTGATTTCGACGTCGC
TGTTTTGCCTTTCTCTAACTCCACTAACAACGGTTTGTTGTTCATTAACACCACTATCGCTTCCATTGCTGCTAAG
GAAGAGGGTGTCTCTCTCGAGAAGAGACAGGTTCAGCTGCAGGAGTCCGGTGGTGGTCTGGTTCAAGCCGGTGGTT
CATTAAGATTGTCCTGTGCTGCCTCTGGTAGAACTTTCACTTCTTTCGCAATGGGTTGGTTTAGACAAGCACCTGG
AAAAGAGAGAGAGTTTGTTGCTTCTATCTCCAGATCCGGTACTTTAACTAGATACGCTGACTCTGCCAAGGGTAGA
TTCACTATTTCTGTTGACAACGCCAAGAACACTGTTTCTTTGCAARATGGACAACCTTAACCCAGATGACACCGCAG
TCTATTACTGTGCCGCTGACTTGCACAGACCATACGGTCCAGGAACCCAAAGATCCGATGAGTACGATTCTTGGGG
TCAGGGAACTCAAGTCACTGTCTCTTCAGGTGGTGGATCTGGTGGETGGAGGTTCAGGTGGTGGAGGATCCGGTGGT
GGTGGTTCTGGTGGTGGTGGATCTGGTGGAGGTGAAGTTCAACTTGTCGAATCCGGTGGTGCACTTGTCCAACCTG
GTGGATCTCTTAGACTTTCTTGTGCCGCCTCCGGTTTTCCTGTTAACCGTTACTCTATGCGTTGGTACAGACAAGC
CCCTGGARAAGAACGTGAATGGGTTGCCGGAATGTCCTCAGCTGGTGACAGATCCTCCTACGAAGATTCTGTGAAG
GGACGTTTCACCATCTCCAGAGATGACGCCCGTAACACCGTTTACCTTCAAATGAARCTCCCTTAAGCCTGAGGATA
CTGCCGTCTACTATTGTAACGTGAATGTCGGATTTGAATACTGGGGACAGGGAACCCAAGTTACTGTCTCTTCCGG
TGGACATCACCACCACCATCACTAATAG

SEQ ID NO:79

Human serum albumin, used in the Examples as model protein - HSAopt (native
human secretion signal (underlined)), Amino acid seguence
MKWVTFISLLFLFSSAYSRGVFRRDAHKSEVAHREFKDLGEENFKALVLIAFAQYLOOCPEFEDHVKLVNEVTEFAKT
CVADESAENCDKSLHTLEFGDKLCTVATLRETYGEMADCCAKQEPERNECFLOHKDDNPNLPRLVRPEVDVMCTAFEFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQ
KFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKY ICENQDSISSKLKECCE
KPLLEKSHCIAEVENDEMPADLPSLAADEVESKDVCKNYAEAKDVELGMELYEYARRHPDYSVVLLLRLAKTYETT
LEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKONCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGK
VGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVIKCCTESLVNRRPCESALEVDETYVPKEENAETET
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDEAAFVEKCCKADDKETCFAEEGKKLVAASQAALG
L
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SEQ ID NO:80
Human serum albumin, used in the Examples as model na - HSAopt (native human
secretion signal (underlined)), Nucleotide Seguence

ATGAAGTGGGTTACTTTCATCTCCTTGTTGTTCTTGTTCTCCTCAGCTTACTCCAGAGGTGTTTTCAGAAGAGATG
CTCACAAGTCCGAGGTTGCTCACAGATTCAAGGACTTGGGTGAAGAGAACTTCAAGGCTTTGGTTTTGATCGCTTT
CGCTCAGTACTTGCAGCAGTGTCCATTCGAGGACCACGTTAAGTTGGTTAACGAGGTTACTGAGTTCGCTAAGACT
TGTGTTGCTGACGAATCCGCTGAGAACTGTGATAAGTCCTTGCACACTTTGTTCGGTGACAAGTTGTGTACTGTTG
CTACTTTGAGAGAAACTTACGGTGAGATGGCTGACTGTTGTGCTAAGCAAGAGCCTGAGAGAAACGAGTGTTTCTT
GCAACACAAGGACGACAACCCAAACTTGCCAAGATTGGTTAGACCAGAGGTTGACGTTATGTGTACTGCTTTCCAC
GACAACGAAGAGACTTTCTTGAAGAAGTACTTGTACGAGATCGCTAGAAGACACCCATACTTCTACGCTCCAGAGT
TGTTGTTCTTCGCTAAGAGATACAAGGCTGCTTTCACTGAGTGTTGTCAGGCTGCTGATAAGGCTGCTTGTTTGTT
GCCAAAGTTGGACGAGTTGAGAGATGAGGGTAAGGCTTCTTCCGCTAAGCAGAGATTGAAGTGTGCTTCCTTGCAG
AAGTTCGGAGAGAGAGCTTTTAAGGCTTGGGCTGTTGCTAGATTGTCCCAGAGATTCCCAAAGGCTGAGTTCGCTG
AGGTTTCCAAGTTGGTTACTGACTTGACTAAGGTTCACACAGAGTGTTGTCACGGTGACTTGTTGGAATGTGCTGA
TGACAGAGCTGACTTGGCTAAGTACATCTGTGAGAACCAGGATTCCATCTCCTCCAAGTTGAAAGAATGTTGTGAG
AAGCCTTTGTTGGAGAAGTCCCACTGTATCGCTGAGGTTGAAAACGACGAAATGCCAGCTGACTTGCCATCTTTGG
CTGCTGACTTCGTTGAATCCAAGGACGTCTGCAAGAACTACGCTGAGGCTAAGGACGTTTTCTTGGGTATGTTCTT
GTATGAGTACGCTAGAAGACATCCAGACTACTCCGTTGTTTTGTTGTTGAGATTGGCTAAGACTTACGAGACTACT
TTGGAGAAGTGTTGTGCTGCTGCTGACCCACATGAGTGTTACGCTAAGGTTTTCGACGAGTTCAAGCCATTGGTTG
AGGAACCACAGAACTTGATCAAGCAGAACTGTGAGTTGTTCGAGCAGTTGGGTGAGTACAAGTTCCAGAACGCTTT
GTTGGTTAGATACACTAAGAAGGTTCCACAGGTTTCCACTCCAACTTTGGTTGAGGTTTCCAGAAACTTGGGTAAG
GTTGGTTCCAAGTGTTGTAAGCACCCAGAGGCTAAGAGAATGCCATGTGCTGAGGACTACTTGTCTGTTGTTTTGA
ACCAGTTGTGTGTCTTGCACGAAAAGACACCAGTTTCCGACAGAGTTACTAAGTGTTGTACTGAATCCTTGGTTAA
CAGAAGACCTTGTTTCTCCGCTTTGGAGGTTGACGAGACTTACGTTCCAAAAGAGTTCAACGCTGAGACTTTCACT
TTCCACGCTGACATCTGTACTTTGTCCGAGAAAGAGAGACAGATCAAGAAGCAGACTGCTTTGGTTGAGTTGGTTA
AGCACAAGCCAAAGGCTACAAAAGAGCAGTTGAAGGCTGTTATGGACGACTTCGCTGCTTTCGTTGAGAAATGTTG
TAAGGCTGACGACAAAGAGACTTGTTTCGCTGAAGAGGGTAAGAAGTTGGTTGCTGCTTCCCAAGCTGCTTTGGGT
CTGTAA

SEQ ID NO:81, pAOXl promoter P. pastoris/ Komagataella phaffii, CBS7435:
CATGTTGGTATTGTGAAATAGACGCAGATCGGGAACACTGAAAAATAACAGTTATTATTCGAGATCTAACATCCAA
AGACGAAAGGTTGAATGAAACCTTTTTGCCATCCGACATCCACAGGTCCATTCTCACACATAAGTGCCAAACGCAA
CAGGAGGGGATACACTAGCAGCAGACCGTTGCAAACGCAGGACCTCCACTCCTCTTCTCCTCAACACCCACTTTTG
CCATCGAAAAACCAGCCCAGTTATTGGGCTTGATTGGAGCTCGCTCATTCCAATTCCTTCTATTAGGCTACTAACA
CCATGACTTTATTAGCCTGTCTATCCTGGCCCCCCTGGCGAGGTTCATGTTTGTTTATTTCCGAATGCAACAAGCT
CCGCATTACACCCGAACATCACTCCAGATGAGGGCTTTCTGAGTGTGGGGTCAAATAGTTTCATGTTCCCCARAATG
GCCCAAAACTGACAGTTTAAACGCTGTCTTGGAACCTAATATGACAAAAGCGTGATCTCATCCAAGATGAACTAAG
TTTGGTTCGTTGAAATGCTAACGGCCAGTTGGTCAAAAAGAAACTTCCAAAAGTCGGCATACCGTTTGTCTTGTTT
GGTATTGATTGACGAATGCTCAAAAATAATCTCATTAATGCTTAGCGCAGTCTCTCTATCGCTTCTGAACCCCGGT
GCACCTGTGCCGAAACGCAAATGGGGAAACACCCGCTTTTTGGATGATTATGCATTGTCTCCACATTGTATGCTTC
CAAGATTCTGGTGGGAATACTGCTGATAGCCTAACGTTCATGATCAAAATTTAACTGTTCTAACCCCTACTTGACA
GCAATATATAAACAGAAGGAAGCTGCCCTGTCTTAAACCTTTTTTTTTATCATCATTATTAGCTTACTTTCATAAT
TGCGACTGGTTCCAATTGACAAGCTTTTGATTTTAACGACTTTTAACGACAACTTGAGAAGATCAAAARACAACTA
ATTATTCGAAACG
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Fig. 1 (continued)

SEQ ID NO:82, pAOX2 promoter P. pastoris/ Komagataella phaffii, CBS7435:
GCTTAAAGGACTCCATTTCCTAAAATTTCAAGCAGTCCTCTCAACTAAATTTTTTTCCATTCCTCTGCACCCAGCC
CTCTTCATCAACCGTCCAGCCTTCTCAAAAGTCCAATGTAAGTAGCCTGCAAATTCAGGTTACAACCCCTCAATTT
TCCATCCAAGGGCGATCCTTACAAAGTTAATATCGAACAGCAGAGACTAAGCGAGTCATCATCACCACCCAACGAT
GGTGAAAARACTTTAAGCATAGATTGATGGAGGGTGTATGGCACTTGGCGGCTGCATTAGAGTTTGAAACTATGGGG
TAATACATCACATCCGGAACTGATCCGACTCCGAGATCATATGCAARAGCACGTGATGTACCCCGTAAACTGCTCGG
ATTATCGTTGCAATTCATCGTCTTAAACAGTACAAGAAACTTTATTCATGGGTCATTGGACTCTGATGAGGGGCAC
ATTTCCCCAATGATTTTTTGGGAAAGAAAGCCGTAAGAGGACAGTTAAGCGAAAGAGACAAGACAACGAACAGCAA
AAGTGACAGCTGTCAGCTACCTAGTGGACAGTTGGGAGTTTCCAATTGGTTGGTTTTGAATTTTTACCCATGTTGA
GTTGTCCTTGCTTCTCCTTGCARAACAATGCAAGTTGATAAGACATCACCTTCCAAGATAGGCTATTTTTGTCGCAT
AAATTTTTGTCTCGGAGTGAAAACCCCTTTTATGTGAACAGATTACAGAAGCGTCCTACCCTTCACCGGTTGAGAT
GGGGAGAAAATTAAGCGATGAGGAGACGATTATTGGTATAAAAGAAGCAACCAAAATCCCTTATTGTCCTTTTCTG
ATCAGCATCAAAGAATATTGTCTTAAAACGGGCTTTTAACTACATTGTTCTTACACATTGCAAACCTCTTCCTTCT
ATTTCGGATCAACTGTATTGACTACATTGATCTTTTTTAACGAAGTTTACGACTTACTAAATCCCCACARACARAAT
CAACTGAGAARAA

SEQ ID NO:83-96, Methanol inducible promoters and their respective chromosomal
positions in the strain P. pastoris CBS7435 (Gasser, Steiger, & Mattanovich,
2015)

Psup17 PP7435 chr2 (SEQ ID NO:83)

(340616..341606) GCAAGGCAACTGAGAAATTGAATAGTGGTTTCAAGCCCGCTGACTTTTT
GTATTATCTCAATGTCGGTGTTTCACAGTCCCCAGAAGGGGGCTTTGCC
TTCAAGGGAGACGGAAGAGACATCGTCAACCCTGGGGAGAAGTATTTCA
AATGGCGCAAGTTCGCTAATTTTTACGATTAAGCAGTGCTGTATGGGGT
AGTTAATAAATCGGGAATATCCTTCTGACGTGACTGTAACAAATCTCTT
TTTACGTGGTGCGCATACTGGACAGAGGCAGAGTCTCAATTTCTTCTTT
TGAGACAGGCTACTACAGCCTGTGATTCCTCTTGGTACTTGGATTTGCT
TTTATCTGGCTCCGTTGGGAACTGTGCCTGGGTTTTGAAGTATCTTGTG
GATGTGTTTCTAACACTTTTTCAATCTTCTTGGAGTGAGAATGCAGGAC
TTTGAACATCGTCTAGCTCGTTGGTAGGTGAACCGTTTTACCTTGCATG
TGGTTAGGAGTTTTCTGGAGTAACCAAGACCGTCTTATCATCGCCGTAA
AATCGCTCTTACTGTCGCTAATAATCCCGCTGGAAGAGAAGTTCGAACA
GAAGTAGCACGCAAAGCTCTTGTCAAATGAGAATTGTTAATCGTTTGAC
AGGTCACACTCGTGGGCTATGTACGATCAACTTGCCGGCTGTTGCTGGA
GAGATGACACCAGTTGTGGCATGGCCAATTGGTATTCAGCCGTACCACT
GTATGGAAAATGAGATTATCTTGTTCTTGATCTAGTTTCTTGCCATTTT
AGAGTTGCCACATTCGTAGGTTTCAGTACCAATAATGGTAACTTCCAAA
CTTCCAACGCAGATACCAGAGATCTGCCGATCCTTCCCCAACAATAGGA
GCTTACTACGCCATACATATAGCCTATCTATTTTCACTTTCGCGTGGGT
GCTTCTATATAAACGGTTCCCCATCTTCCGTTTCATACTACTTGAATTT
TAAGCACTAARA

Parps PP7435 chr2 (SEQ ID NO:84)

(1466285..1467148 | CTTTTCTTTGGGCAAGGAAAAATCAAGAAAAAGCAGAGGTTAAAGTTTT
) CAGGGGAATGGCAATTGCTTTATATATGGGAGAAAGTTAACTACGTCGG
TGCTGTAGGCGTAGAGAGCGACTGGAGAATGCGTGATGAGGTCGTCTCT
TTTCGCCCCCCCTTGGCGGGGTAAAAATTGCACTACTGCAGAATTACTA
CACCCCTATTCCGAGGAGACGGAGTGCGACAAAAATGGTAAAGTTCACC
CTAGTCTGCGACTTTTAATTGACGGACACCGGCGTTTACATGCGAAAAA
AACTAAAGTGCGCGCATTTCACGGCCGAGGGGGGTCCCACTTGGGACTG
AGAGGGGGTGGGATCTGAAATCGAGGAGGTATCAAGACCCCCCGTTTCT
CAACTCCCTAATCAAAAATTACGAAGTCCTCGTTGGAAAGGAGTTAAAA
TAATTAAGCGGGGTCGGACGCCATACCGAGGTTATCTTGCAGGCATTTT
ACTAATATTGGAATTCGGAGCTCAACTTGCAACCAGGCAGGGTTTAGCT
ATGTAATCAATGTAATCAATATAATARAGCACTACCACATCGAAGGTTT
GGGAGGGAGGCCAATAGTGTCCCCCACAGGGTGCTGATATCGCGATTCT
TGGGTGAGGAGACACATATTTCACTCCTCTCACCAACCAACCAAGCGGC
TCCTCGCAAGATGATTTATCCGATTATCCGGACACTATACTCCCATCCA
GTTTGATGCCGATTTCATCGATTGTCCTAAATAATCCTTAAATATGTAT
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AGAACGGTACCCTGGGGTTACATAATCCTTATTTAATAATCCCTCCCCC
ACCGCTTTTCTTTTTTTTTCTTCTTATTGTC

Prpm

PP7435_chr3
(423504..424503)

(SEQ ID NO:85)
AAATGGCAGAAGGATCAGCCTGGACGAAGCAACCAGTTCCAACTGCTAA
GTAAAGAAGATGCTAGACGAAGGAGACTTCAGAGGTGAAAAGTTTGCAA
GAAGAGAGCTGCGGGAAATAAATTTTCAATTTAAGGACTTGAGTGCGTC
CATATTCGTGTACGTGTCCAACTGTTTTCCATTACCTAAGAAAAACATA
AAGATTAAARAAGATAAACCCAATCGGGAAACTTTAGCGTGCCGTTTCGG
ATTCCGAAAAACTTTTGGAGCGCCAGATGACTATGGAAAGAGGAGTGTA
CCAAAATGGCAAGTCGGGGGCTACTCACCGGATAGCCAATACATTCTCT
AGGAACCAGGGATGAATCCAGGTTTTTGTTGTCACGGTAGGTCAAGCAT
TCACTTCTTAGGAATATCTCGTTGAAAGCTACTTGAAATCCCATTGGGT
GCGGAACCAGCTTCTAATTAAATAGTTCGATGATGTTCTCTAAGTGGGA
CTCTACGGCTCAAACTTCTACACAGCATCATCTTAGTAGTCCCTTCCCA
AAACACCATTCTAGGTTTCGGAACGTAACGAAACAATGTTCCTCTCTTC
ACATTGGGCCGTTACTCTAGCCTTCCGAAGAACCAATAAAAGGGACCGG
CTGAAACGGGTGTGGAAACTCCTGTCCAGTTTATGGCAAAGGCTACAGA
AATCCCAATCTTGTCGGGATGTTGCTCCTCCCARACGCCATATTGTACT
GCAGTTGGTGCGCATTTTAGGGAAAATTTACCCCAGATGTCCTGATTTT
CGAGGGCTACCCCCAACTCCCTGTGCTTATACTTAGTCTAATTCTATTC
AGTGTGCTGACCTACACGTAATGATGTCGTAACCCAGTTAAATGGCCGA
AAAACTATTTAAGTAAGTTTATTTCTCCTCCAGATGAGACTCTCCTTCT
TTTCTCCGCTAGTTATCAAACTATAAACCTATTTTACCTCAAATACCTC
CAACATCACCCACTTAAACA

Ppas1

PP7435_chr3
(634140..634688)

(SEQ ID NO:86)
AATGATATAAACAACAATTGAGTGACAGGTCTACTTTGTTCTCAAAAGG
CCATAACCATCTGTTTGCATCTCTTATCACCACACCATCCTCCTCATCT
GGCCTTCAATTGTGGGGAACAACTAGCATCCCAACACCAGACTAACTCC
ACCCAGATGAAACCAGTTGTCGCTTACCAGTCAATGAATGTTGAGCTAA
CGTTCCTTGAAACTCGAATGATCCCAGCCTTGCTGCGTATCATCCCTCC
GCTATTCCGCCGCTTGCTCCAACCATGTTTCCGCCTTTTTCGAACAAGT
TCAAATACCTATCTTTGGCAGGACTTTTCCTCCTGCCTTTTTTAGCCTC
AGGTCTCGGTTAGCCTCTAGGCAAATTCTGGTCTTCATACCTATATCAA
CTTTTCATCAGATAGCCTTTGGGTTCARAAAAGAACTAAAGCAGGATGC
CTGATATATAAATCCCAGATGATCTGCTTTTGAAACTATTTTCAGTATC
TTGATTCGTTTACTTACAAACAACTATTGTTGATTTTATCTGGAGAATA
ATCGAACARA

Ppas2

PP7435 chr3
(632201..633200)

(SEQ ID NO:87)
ATTACTGTTTTGGGCAATCCTGTTGATAAGACGCATTCTAGAGTTGTTT
CATGAAAGGGTTACGGGTGTTGATTGGTTTGAGATATGCCAGAGGACAG
ATCAATCTGTGGTTTGCTAAACTGGAAGTCTGGTAAGGACTCTAGCAAG
TCCGTTACTCAAAAAGTCATACCAAGTAAGATTACGTAACACCTGGGCA
TGACTTTCTAAGTTAGCAAGTCACCAAGAGGGTCCTATTTAACGTTTGG
CGGTATCTGAAACACAAGACTTGCCTATCCCATAGTACATCATATTACC
TGTCAAGCTATGCTACCCCACAGAAATACCCCAAAAGTTGAAGTGAAAA
AATGAAAATTACTGGTAACTTCACCCCATAACAAACTTAATAATTTCTG
TAGCCAATGAAAGTAAACCCCATTCAATGTTCCGAGATTTAGTATACTT
GCCCCTATAAGAAACGAAGGATTTCAGCTTCCTTACCCCATGAACAGAA
ATCTTCCATTTACCCCCCACTGGAGAGATCCGCCCAAACGAACAGATAA
TAGAAAARAGARAATTCGGACAAATAGAACACTTTCTCAGCCAATTAAAG
TCATTCCATGCACTCCCTTTAGCTGCCGTTCCATCCCTTTGTTGAGCAA
CACCATCGTTAGCCAGTACGAAAGAGGAAACTTAACCGATACCTTGGAG
AAATCTAAGGCGCGAATGAGTTTAGCCTAGATATCCTTAGTGAAGGGTT
GTTCCGATACTTCTCCACATTCAGTCATAGATGGGCAGCTTTGTTATCA
TGAAGAGACGGAAACGGGCATTAAGGGTTAACCGCCAAATTATATAAAG
ACAACATGTCCCCAGTTTAAAGTTTTTCTTTCCTATTCTTGTATCCTGA
GTGACCGTTGTGTTTAATATAACAAGTTCGTTTTAACTTAAGACCAAAA
CCAGTTACAACAAATTATAACCCCTCTAAACACTAAAGTTCACTCTTAT
CAAACTATCAAACATCAARA
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Prvp2o

PP7435_ Chrl
(2418090..2419089
)

(SEQ ID NO:88)
GTCAACTGCGTACTCTTTTGTCGAATGGACTACTGAATCTGCCTCGATA
GCCACTATAGGAAGGTCCATAGAGGCCAGTTTTTCAACTAGTCTTGGTG
GAAAGAAACCGACAAAGCCTTTCATGGAGTCACCGATACTGAAAGGTTC
AAACAAAGAATGCTTGGGTAGTCTCTTAATACCCATGGCAACGAARAAG
GGGTCTTCATTGTTCAACATGAATTCGTATCCACCTTTAATGTAGTCAT
AAAGCTGCTGAAGTTCCGAATCAGTGATGGAACTGTCTACAGTGACAAT
ATAGGAGTTCTCAATCACCTTATATCCAGTCGAATATATCTGGATAGGG
TCGGGTCTCACTGTGGAAGATTCAAATGGGTTAGATCCCTGTAATTTCA
GCGATGGAGACTCAGTATGATGGGGCAAGGAARACGGCAATTGGATATT
CAATTGGTCAAGAGATGGTATCAAAAGCGAGTGTGCCAGGGTAGCCACG
GTAGCCACTGATGCTAATCTGATAATTTTCATTTCTGGAGTGTCAAAAC
AGTAGTGATAAAAGGCTATGAAGGAGGTTGTCTAGGGGCTCGCGGAGGA
AAGTGATTCAAACAGACCTGCCAAAAAGAGAARRRAGAGGGAATCCCTG
TTCTTTCCAATGGAAATGACGTAACTTTAACTTGAAAAATACCCCAACC
AGAAGGGTTCAAACTCAACAAGGATTGCGTAATTCCTACAAGTAGCTTA
GAGCTGGGGGAGAGACAACTGAAGGCAGCTTAACGATAACGCGGGGGGA
TTGGTGCACGACTCGAAAGGAGGTATCTTAGTCTTGTAACCTCTTTTTT
CCAGAGGCTATTCAAGATTCATAGGCGATATCGATGTGGAGAAGGGTGA
ACAATATAAAAGGCTGGAGAGATGTCAATGAAGCAGCTGGATAGATTTC
AAATTTTCTAGATTTCAGAGTAATCGCACAAAACGAAGGAATCCCACCA
AGCAAAARARARARAAATCTAAG

Preai-2

PP7435 Chrl
(1162918..1163621
)

(SEQ ID NO:89)
AAATTAATCCATAAGATAAGGCAAATGTGCTTAAGTAATTGAAAACAGT
GTTGTGATTATATAAGCATGGTATTTGAATAGAACTACTGGGGTTAACT
TATCTAGTAGGATGGAAGTTGAGGGAGATCAAGATGCTTAAAGAAAAGG
ATTGGCCAATATGAAAGCCATAATTAGCAATACTTATTTAATCAGATAA
TTGTGGGGCATTGTGACTTGACTTTTACCAGGACTTCAAACCTCAACCA
TTTAAACAGTTATAGAAGACGTACCGTCACTTTTGCTTTTAATGTGATC
TAAATGTGATCACATGAACTCAAACTAAAATGATATCTTTTACTGGACA
AAAATGTTATCCTGCAAACAGAAAGCTTTCTTCTATTCTAAGAAGAACA
TTTACATTGGTGGGAAACCTGAAAACAGAAAATAAATACTCCCCAGTGA
CCCTATGAGCAGGATTTTTGCATCCCTATTGTAGGCCTTTCAAACTCAC
ACCTAATATTTCCCGCCACTCACACTATCAATGATCACTTCCCAGTTCT
CTTCTTCCCCTATTCGTACCATGCAACCCTTACACGCCTTTTCCATTTC
GGTTCGGATGCGACTTCCAGTCTGTGGGGTACGTAGCCTATTCTCTTAG
CCGGTATTTAAACATACAAATTCACCCAAATTCTACCTTGATAAGGTAA
TTGATTAATTTCATAAAT

Prvpar

PP7435_Chr3
(2033196..2034195
)

(SEQ ID NO:90)
AGCTCAGATTGGAAATGATTTTTGATCCTACCAAGAAGCCTTTGATTTC
CAGAATCTCCGCTAAGTAAGTAACCCCCGCAAACGCATGCATCCATGCA
AACAAAATACTAACAATTTTAGCCCCGTTGTTGAGAAACCCAGAAAATT
GAATGTTCAACCAATCCAGACGATCAATAAGAARARRAAGGCCCAAAGGCT
ACTTCCAAACCTGCTGCCGCCAAACCTGCTCCTTCAARAGCCGGTCCCA
AGGGAGGTAAGAAGGTGAGAAAGCCAAAGAAGACAGTTGAAGAATTGGA
TCAGGAAATGGCTGACTACTTTGAAAATAAGAATTAGCCCAACAAAATA
TGTACAAGTATTATATAAATGAATCTACATGGTGTGTTTTATTTAGATC
CTCCAAACCAAGGAAAGAAACTAAACTTATCTCCGGACTTACGAGTCAA
ATAACTATCCGCAGTTCCTTGGAACTCAGACTTTCTTCCATAAGCGGTC
ATATCATCTTTGGACTGTGGGAATCCTGGACGAATCTTTGAAATGTCAT
AATCTTGCTCTCTATCTCCAAGCACAGCGTCCGGTAAATGCTGGTTCTT
CTTTCTCAGATGAATCTTGGATTTAACARATARAGCCGTGCCTATGGCT
AATGTACTCAAAAACAAAGTCTGCTTCCAGAATTTCGCAAACGATGGAA
TGCCATTTCCTGTAAATGTACTCATTGAACCTATGTTTGATTAAAGTTG
GTGTGAAGTCATCAAACGAGAGTAAAATCAGATACTCGTGCACCGGCCA
AAATTGACTGAGCTAATCTCTGCAGGCTTGACATCCGAACACAACAAAT
AGGCGACAAATCTTAACTATCTAATCGTAGGCTATGGTAGAACTTTGTG
GGGGTAGAGGAAGACTACAACAGCAAGACAAAACARAAGAGTCATAGTT
TGACTCTCTGCTTTTTTCTTCTTTCTCTTCTTTTTCTTCCTCCATATTC
GTTATTTATTTCGAACTGGA




WO 2022/069613

PCT/EP2021/076910
33/39

Prrp

PP7435 Chr3
(262519..263518)

(SEQ ID NO:91)
CAGCCATTAATCTCACCTCAGTTTTTGAATCAGTAGAATTTTTAATGAA
ACAAACGGTTGGTATATTATTTGATAGAGTTGCCAAATTTCCAAAGATA
AATTTTTCATCAGGTAATATCCTGAATACCGTAACATAGTGACTATTGG
AAGACACTGCTATCATATTATATTTCGGATAAAAATCCAAACCCCAGAC
CGACCTCTTGAGTCTCAACTCCAAGTCAGCCGCAACTTTAATTATCCGT
GGATTGGGAGCTAGTTTGGACAACGCATCAGTATAATATAACTTTACGG
TTCCATTATCAGACGCTATTGCAAGAACTTCCTTTCCATTGATCTCGCC
AATGCGGCAGTAATTGATATCGTAGGGTAGGTCTGGAAAGACGCTGGCG
CTTGTGTCCCATTCTGCAGGAATCTCTGGCACGGTGCTAATGGTAGTTA
TCCAACGGAGCTGAGGTAGTCGATATATCTGGATATGCCGCCTATAGGA
TAAAAACAGGAGAGGGTGAACCTTGCTTATGGCTACTAGATTGTTCTTG
TACTCTGAATTCTCATTATGGGAAACTAAACTAATCTCATCTGTGTGTT
GCAGTACTATTGAATCGTTGTAGTATCTACCTGGAGGGCATTCCATGAA
TTAGTGAGATAACAGAGTTGGGTAACTAGAGAGAATAATAGACGTATGC
ATGATTACTACACAACGGATGTCGCACTCTTTCCTTAGTTAAAACTATC
ATCCAATCACAAGATGCGGGCTGGAAAGACTTGCTCCCGAAGGATAATC
TTCTGCTTCTATCTCCCTTCCTCATATGGTTTCGCAGGGCTCATGCCCC
TTCTTCCTTCGAACTGCCCGATGAGGAAGTCCTTAGCCTATCAAAGAAT
TCGGGACCATCATCGATTTTTAGAGCCTTACCTGATCGCAATCAGGATT
TCACTACTCATATAAATACATCGCTCAARAGCTCCAACTTTGCTTGTTCA
TACAATTCTTGATATTCACA

Prem

PP7435 Chr3
(555587..556586)

(SEQ ID NO:92)
TGGTTCCCTCTCGGTCCAATACCAAAAATATTATCACCATACAGGTCTC
CCTTCGATACCAGTGCAAAGTTGAACCGTGGGATTACCTTGGAATCTAC
AAAAATAGTGTCACTCACAAGTTTGTCATCAACCACGCTGCCGCTTGCA
AAGGAGAACTGAACATGAAGGTTGTTAGGGTTTGTTATATTGGAATAAG
TGGTGGATTTGTTGAAGGCGAACGCACCAAAGCTACATCCGTCCTGAGC
ACACTGTGAATTTGTCACGGAATTGACCAAGAGGTCAGACGATCCTGTA
TCCCATTGAGCCGTTATGCTTTGTGGGGGAAACCCTATTTCTATCGTAC
TAAGAAAACCAATGGTGAACTCATATTCGGTATCAATGGCGACGATTCC
AGCATAGCCTGTAGACAGTAACAACACTAGGGCAACAGCAACTAACATA
TCTTCATTGATGAAACGTTGTGATCGGTGTGACTTTTATAGTAAAAGCT
ACAACTGTTTGAAATACCAAGATATCATTGTGAATGGCTCAAAAGGGTA
ATACATCTGAAAAACCTGAAGTGTGGAARAATTCCGATGGAGCCAACTCA
TGATAACGCAGAAGTCCCATTTTGCCATCTTCTCTTGGTATGAAACGGT
AGAAAATGATCCGAGTATGCCAATTGATACTCTTGATTCATGCCCTATA
GTTTGCGTAGGGTTTAATTGATCTCCTGGTCTATCGATCTGGGACGCAA
TGTAGACCCCATTAGTGGAAACACTGARAAGGGATCCAACACTCTAGGCG
GACCCGCTCACAGTCATTTCAGGACAATCACCACAGGAATCAACTACTT
CTCCCAGTCTTCCTTGCGTGAAGCTTCAAGCCTACAACATAACACTTCT
TACTTAATCTTTGATTCTCGAATTGTTTACCCAATCTTGACAACTTAGC
CTAAGCAATACTCTGGGGTTATATATAGCAATTGCTCTTCCTCGCTGTA
GCGTTCATTCCATCTTTCTA

Prari-2

PP7435_Chr2
(644082..645082)

(SEQ ID NO:93)

GATATCGATCTACACTTAATAGTAGATGACGAGGCATCTCTCCAATAGG
TACCATATCTGGTGTTTCTTGTAATTTAAGAATCTGTTGGTCTATGAAT
GTAGATTTGTCATGAACAATGATATATGGGTCAGGAGGACAAGATGGTT
TCTCTGAGTTGGGTTGTTGAGGTGCCTGGCAAGACTTCGGAGCGTTGAT
ATCCCCAAGACTTGTAGTGACCGATAGTTGAAGCGTGTGTTTGCAGGAA
CGGCACATCAATGCAACTTTCGTAACTTTGGAATTGAGAGTTGATGCAC
TGATGACGATACCCGAAATTTTGACGATTTTACCAATATGACTTGAAGA
CAAGTCTCTCATTGAAACCTTATTATCGTTACTAAGCARAAACGAGCTGA
CAAGAAGGGAAGGTGGTCGGTATTTCCTCGTTGTTCAAATATATGATTC
TCCTGGCAATATCTGTGATGGCCTGTTCAAAAAGTGGAATCATTTCTGC
AGGATCATCTACCAACTTTTTATTGAGCTCCTCATTGAATACGATTAAG
TGGTCATTTTGAATCGTCAGTAAGTACTTGTTTACAAGTAAATTCTGTC
TGAGTTGTTCTCTGTAGATGTACTGATTTTCCATACGAAACTCCAAAAT
GAACGAACGGAATGCCTTAATGACCTCACTGAACTGGTCATCGTTCTGT
TCTCCGGGAAGGACACTTGTGTTAAAGACTGATGCTCTATCAAAGGACA
TTGCAACAAAGTATAAACGGTTGTGAGCGGGAAARAGATGTGTAGGTAA
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TTGTCGTAGATGAGACTGATTCAGTAGAAAACGCGTCCTGCACTATTTT
TTTCTTTCTTCATTACATTTCCTAATCGGGACAARATGAATCTAAAGAC
GTGGTTATGTAGTACACGCATCGATAGGCTATCCCCATACCAAAACACT
ATTTTACCCCATCCTTGACAGGTTATAAATATGCGATAGTATGAGTATC
TTCAAATTCAGCTGAAATATC

Ppasz

PP7435 Chr3
(633689-634688)

SEQ ID NO:94)
AATAAAARRACGTTATAGAAAGAAATTGGACTACGATATGCTCCAATCC
AAATTGTCAAAATTGACCACCGAAAAAGAACAATTGGAATTTGACAAGA
GGAACAACTCACTAGATTCTCAAACGGAGCGTCACCTAGAGTCAGTTTC
CAAGTCAATTACAGAAAGTTTGGAAACAGAAGAGGAGTATCTACAATTG
AATTCCAAACTTAAAGTCGAGCTGTCCGAATTCATGTCGCTAAGGCTTT
CTTACTTGGACCCCATTTTTGAAAGTTTCATTAAAGTTCAGTCAAAAAT
TTTCATGGACATTTATGACACATTAAAGAGCGGACTACCTTATGTTGAT
TCTCTATCCAAAGAGGATTATCAGTCCAAGATCTTGGACTCTAGAATAG
ATAACATTCTGTCGAAAATGGAAGCGCTGAACCTTCAAGCTTACATTGA
TGATTAGAGCAATGATATAAACAACAATTGAGTGACAGGTCTACTTTGT
TCTCAAAAGGCCATAACCATCTGTTTGCATCTCTTATCACCACACCATC
CTCCTCATCTGGCCTTCAATTGTGGGGAACAACTAGCATCCCAACACCA
GACTAACTCCACCCAGATGAAACCAGTTGTCGCTTACCAGTCAATGAAT
GTTGAGCTAACGTTCCTTGAAACTCGAATGATCCCAGCCTTGCTGCGTA
TCATCCCTCCGCTATTCCGCCGCTTGCTCCAACCATGTTTCCGCCTTTT
TCGAACAAGTTCAAATACCTATCTTTGGCAGGACTTTTCCTCCTGCCTT
TTTTAGCCTCAGGTCTCGGTTAGCCTCTAGGCAAATTCTGGTCTTCATA
CCTATATCAACTTTTCATCAGATAGCCTTTGGGTTCAAAAAAGAACTAA
AGCAGGATGCCTGATATATAAATCCCAGATGATCTGCTTTTGAAACTAT
TTTCAGTATCTTGATTCGTTTACTTACAAACAACTATTGTTGATTTTAT
CTGGAGAATAATCGAACAAA

Pcam

PP7435 Chr3
(178828-179827)

SEQ ID NO:95)
ATTGTTGTGAATACTCTCCTTCATTTGGATTTCTTGGACTTCGGACTCT
CTTGATCTCTCTTCGAAAGTTTTAACTCTGTTCATGTATAATTTTACCC
GCTGTAGGTCGCTCATAATACCATGAGTATGCACATCTTTTACTCCATT
AACTTTCAGGTATGCAAAATACAATGAAGATAGTATATAGCTCAAAGAA
TTTAGCATTTTGCATTGATCTAATTGTGACATTTTCTCTATGATATCAT
CTAGCTTCTTAAACTCGAGAATCTCGTCCAACGAGGCAGAAACATTGTC
CAGTCTTACGTCAAGATTATTCACGAGTTTCTGGACCGTATCAACGTTT
TCCATCTTAAGATTACAGTAAGTATCGTCCTTTTGAACTGCAAAGGTAG
AAAAGTTAATTTTTGATTTGGTAGTACACTATGARAACTTGCTCACCCCA
ATCTTTCCTCCTGACAGGTTGATCTTTATCCCTCTACTAAATTGCCCCA
AGTGTATCAAGTAGACTAGATCTCGCGAAAGAACAGCCTAATAAACTCC
GAAGCATGATGGCCTCTATCCGGAAAACGTTAAGAGATGTGGCAACAGG
AGGGCACATAGAATTTTTAAAGACGCTGAAGAATGCTATCATAGTCCGT
AAAAATGTGATAGTACTTTGTTTAGTGCGTACGCCACTTATTCGGGGCC
AATAGCTARAACCCAGGTTTGCTGGCAGCAAATTCAACTGTAGATTGAAT
CTCTCTAACAATAATGGTGTTCAATCCCCTGGCTGGTCACGGGGAGGAC
TATCTTGCGTGATCCGCTTGGAAAATGTTGTGTATCCCTTTCTCAATTG
CGGAAAGCATCTGCTACTTCCCATAGGCACCAGTTACCCAATTGATATT
TCCAAAAARAGATTACCATATGTTCATCTAGAAGTATAAATACAAGTGGA
CATTCAATGAATATTTCATTCAATTAGTCATTGACACTTTCATCAACTT
ACTACGTCTTATTCAACAAT

P

PP7435 Chrl
-0336

PP7435 Chrl
(615194-615193)

SEQ ID NO:96)

TATACGGTCTATCCACTTTGGAAACGATGTAGTTGAAACGGGGAAGTAA
TAGTGGTTCCCAAACGACATGAAGAGGTTATATAAGTTTGCAAGAGGGT
GACACCATTTTAGTTGTGGTTCCCGGGTATTTTTTTAATCTTTTTAGTC
TAAGATAGCCTCCCCAGATATTACCGAGTTGGGCCATTTGGGGCGGTAT
CGGTGGTATCTGATGGTAGCGCGTTTTTACATGCCTGTGCATTGAACTG
GCAAAGAGTATACTATCGTGGGGCCCTGAAGGAGGCAGCAAATGGACCG
TCAATTGGTTGATCAGGGACTCAAGACAGGTATTGAGCTTTTCAAACAA
AAAGAGTATAGGCGCTGCTACAAGGCATTTACTTCTACTATCAATTTCA
TTGAGAATGATCCCGAGTTGGCCGCCAGCTGTGTATCTCAACTGATATC
TCTGTTAGATTGTAGGGCAGCCTGTTTGGAAAAGCTAGATCAATTGAAT
ATGGCCTTGAAAGATGGTCTTAAAATGATCAAGAGAGAGTGCCACAACT
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GCAAGGGTTATTTGAGAACTTGCAAAATTTTAGACCTACAAGGGAAGAT
CAGTGAGGCTTTGTCTACAGCAAGAGAAGGGATCTCCATAATAGAAACT
AGAAGAGATCAGGATAATCAATTTAGATATTCCAAGGTTCTTTTGGAAC
AATTAAAGGAACTGAAAAATGCACTGAAAATCAAATTGGACAAGAAAAA
TCAGCTACACTTCAAAGTTTTAAAGTTTGACGCACCAGTGCCTTGTACA
AAGAAACTAAGATTAGTCACTCCAAGAACAATAGATCCTTCCATTTTTT
TGCCGATAGAGCTAGTGAAGCTGATCTTTCGCCTGTTGAATTTCTCAGA
CATGTATGCCTGTTTATTGGTCTCAACAAAATGGAACTCAATTATATCC
TCATCACCGGAACTGTTTCGAAAACTTCAGTTGAAATCCCAACTGTCCA
ACAAGGCGTTAAACAATTGT

SEQ ID NO:97

PGl (Pgrm1) comprising the TA(T)x motif, x=14-16
CAAACATTTGCTCCCCCTAGTCTCCAGGGAAATGTAAAATATACTGCTAATAGAAAACAGTAAGACGCTCAGTTGT
CAGGATAATTACGTTCGACTGTAGTAAAACAGGAATCTGTATTGTTAGAAAGAACGAGAGTTTTTTACGGCGCCGC
CATATTGGGCCGTGTGAAAACAGCTTGAAACCCCACTACTTTCAARAGGTTCTGTTGCTATACACGAACCATGTTTA
ACCAACCTCGCTTTTGACTTGACTGAAGTCATCGGTTAACAATCAAGTACCCTAGTCTGTCTGAATGCTCCTTTCC
ATATTCAGTAGGTGTTTCTTGCACTTTTGCATGCACTGCGGAAGAATTAGCCAATAGCGCGTTTCATATGCGCTTT
TACCCCCTCTTTTGTCAAGCGCARAATGCCTGTAAGATTTGGTGGGGGTGTGAGCCGTTAGCTGAAGTACAACAGG
CTAATTCCCTGAAAAAACTGCAGATAGACTTCAAGATCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTTTT
CCTGATATGCATCAAAACTCTAATCTAAARACCTGAATCTCCGCTANGATGACCCCGTTTTCGTGACARATTAATTT
CCAACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGACGCCTGCTCCATATTTT
TCCGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGTGGTCTGGATTAATTAA
TACGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATARACAAGATGAGCCAATTTATTGGA
TTAGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGATGCACTTGGATGCAGT
GAGTTTTGGAGTATAAAAGATCCTTAAAATTCCACCCTT

n..(T)x wherein x is 14-16

pGl-x sequences Figure legend:
e Main regulatory region: bold
e Core regulatory region: bold, italic and underlined, or double underlined

e T motif: italic and underlined, may be optionally extended (at the 5'-
terminal end of the T motif) by a preceding TA sequence, or (at the 3'-
terminal end of the T motif) by a succeeding AT seguence

e 3’-terminal region: underlined with dotted line
SEQ ID NO:98
pGl-3 (PG1-D1240-2xTA(T)14): Example comprising two T motifs which are (T)x
(x=14), each extended by preceding TA (extending the T motif at its 5'-end to
become a TA(T)x motif)
CAAACATTTGCTCCCCCTAGTCTCCAGGGAAATGTAAAATATACTGCTAATAGAAAACAGTAAGACGCTCAGTTGT
CAGGATAATTACGTTCGACTGTAGTAAAACAGGAATCTGTATTGTTAGAAAGAACGAGAGTTTTTTACGGCGCCGC
CATATTGGGCCGTGTGAAAACAGCTTGAAACCCCACTACTTTCAAAGGTTCTGTTGCTATACACGAACCATGTTTA
ACCAACCTCGCTTTTGACTTGACTGAAGTCATCGGTTAACAATCAAGTACCCTAGTCTGTCTGAATGCTCCTTTCC
ATATTCAGTAGGTGTTTCTTGCACTTTTGCATGCACTGCGGAAGAATTAGCCAATAGCGCGTTTCATATGCGCTTT
TACCCCCTCTTTTGTCAAGCGCAAAATGCCTGTAAGATTTGGTGGGGGTGTGAGCCGTTAGCTGAAGTACAACAGG
CTAATTCCCTGAAAAAACTGCAGCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTTTTCCTGATATGCATCA
AAACTCTAATCTAAAACCTGAATCTCCGCTATTTTTTTTTTTTTTGATGACCCCGTTTTCGTGACAAATTAATTTC
CAACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGACGCCTGCTCCATATTTTT
CCGGTTATTACCCCACCTGGAAGTGCCCAGAATT TTCCGGGGATTACGGATAATACGGTGGTCTGGATTAATTAAT
ACGAGATCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTTTTCCTGATATGCATCAAAACTCTAATCTARAA
CCTGAATCTCCGCTATTTTTTTTTTTTTTGATGACCCCGTTTTCGTGACAAATTAATTTCCAACGGGGTCTTGTCC
GGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGACGCCTGCTCCATATTTTTCCGGTTATTACCCCAC
CTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGTGGTCTGGATTAATTAATACGCCAAGTCTTACAT
TTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGATGAGCCAATTTATTGGATTAGTTGCAGCTTGACC
CCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGATGCACTTGGATGCAGTGAGTTTTGGAGTATAAA
AGATCCTTAAAATTCCACCCTT
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Fig. 1 (continued)

SEQ ID NO:99

pGl-4 (PG1-D1427-2xTA(T)14): Example comprising two T motifs which are (T)x
(x=14), each extended by preceding TA (extending the T motif at its 5’-end to
become a TA(T)x motif)
CAAACATTTGCTCCCCCTAGTCTCCAGGGAAATGTAAAATATACTGCTAATAGARAACAGTAAGACGCTCAGTTGT
CAGGATAATTACGTTCGACTGTAGTAAAACAGGAATCTGTATTGTTAGAAAGAACGAGAGTTTTTTACGGCGCCGC
CATATTGGGCCGTGTGAAAACAGCTTGAAACCCCACTACTTTCAAAGGTTCTGTTGCTATACACGAACCATGTTTA
ACCAACCTCGCTTTTGACTTGACTGAAGTCATCGGTTAACAATCAAGTACCCTAGTCTGTCTGAATGCTCCTTTCC
ATATTCAGTAGGTGTTTCTTGCACTTTTGCATGCACTGCGGAAGAATTAGCCAATAGCGCGTTTCATATGCGCTTT
TACCCCCTCTTTTGTCAAGCGCAAAATGCCTGTAAGATTTGGTGGGGETGTGAGCCGTTAGCTGAAGTACAACAGG
CTAATTCCCTGAAAAAACTGCAGCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTTTTCCTGATATGCATCA
AARACTCTAATCTAARAACCTGAATCTCCGCTATTTTTTTTTTTTTTGATGACCCCGTTTTCGTGACAAATTAATTTC
CAACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTITCGGATAAATGGACGCCTGCTCCATATTTTT
CCGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGTGGTCTGGATTARTTAAT
ACGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGATGAGCCAATTTATTGGAT
TAGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGATGCACTTGGATGCAGTG
AGTTTTGGAGTATAAAAGATCCTTAAARATTCCACCCTTAGATCTCAGGGATTCCCACTATTTGGTATTCTGATATG
TTTTTCCTGATATGCATCAARAACTCTAATCTAARACCTGAATCTCCGCTATTTTTTTTTTTTTTGATGACCCCGTT
TTCGTGACAAATTAATTTCCAACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGG
ACGCCTGCTCCATATTTTTCCGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACG
GTGGTCTGGATTAATTAATACGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATARACAAG
ATGAGCCAATTTATTGGATTAGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGAT
GATGCACTTGGATGCAGTGAGTTTTGGAGTATAAAAGATCCTTAAARATTCCACCCTT

SEQ ID NO:100, pGAP, P. pastoris/ Komagataella phaffii (GS115), originating
from PPUZZLE vectors:
CTTTTTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTGCAACTC
CGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAARACTTAAATGTGGAGTAATGGAACCAGAAACGTCTCTT
CCCTTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCC
CTTGCAGCAATGCTCTTCCCAGCATTACGTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGAT
GGAARAAGTCCCGGCCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAATCG
AATATAAAAGGCGAACACCTTTCCCAATTTTGGTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCT
ATTTCAATCAATTGAACAACTATCACCTGCAGGCC

SEQ ID NO:101: pGAP, P. pastoris/ Komagataella phaffii (GS115), originating
from GoldenPiCS vectors
CTTTTTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTGCAACTC
CGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTARATGTGGAGTAATGGAACCAGAAACGTCTCTT
CCCTTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCC
CTTGCAGCAATGCTCTTCCCAGCATTACGTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGAT
GGAAAAGTCCCGGCCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAATCG
AATATAAAAGGCGAACACCTTTCCCAATTTTGGTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCT
ATTTCAATCAATTGAACAACTATCAAAACACA

SEQ ID NO:102, pCSl P. pastoris/ Komagataella phaffii:
AGGGCATCATTGAGGTTTCCACAARAARGGARGAAACATGGATCCAGAGACATCAACAGAGAGGAAAGCGGGTAGTGA
AGCCGAAGCCACAACACAGCCCGATTTGGAAGGGAGTTCACAATCAAGGTGAGTCCAGCCATTTTTTTTCTTTTTT
TTTTTTTTATTCAGGTGAACCCACCTAACTATTTTTAACTGGGATCCAGTGAGCTCGCTGGGTGAAAGCCAACCAT
CTTTTGTTTCGGGGAACCGTGCTCGCCCCGTAAAGTTAATTTTTTTTTCCCGCGCAGCTTTAATCTTTCGGCAGAG
AAGGCGTTTTCATCGTAGCGTGGGAACAGAATAATCAGTTCATGTGCTATACAGGCACATGGCAGCAGTCACTATT
TTGCTTTTTAACCTTAAAGTCGTTCATCAATCATTAACTGACCAATCAGATTTTTTGCATTTGCCACTTATCTAAA
AATACTTTTGTATCTCGCAGATACGTTCAGTGGTTTCCAGGACAACACCCARAAAAAGGTATCAATGCCACTAGGC
AGTCGGTTTTATTTTTGGTCACCCACGCAARAGAAGCACCCACCTCTTTTAGGTTTTAAGTTGTGGGAACAGTAACA
CCGCCTAGAGCTTCAGGAAAAACCAGTACCTGTGACCGCAATTCACCATGATGCAGAATGTTAATTTAAACGAGTG
CCAAATCAAGATTTCAACAGACAAATCAATCGATCCATAGTTACCCATTCCAGCCTTTTCGTCGTCGAGCCTGCTT
CATTCCTGCCTCAGGTGCATAACTTTGCATGAAAAGTCCAGATTAGGGCAGATTTTGAGTTTAAAATAGGAAATAT
AAACAAATATACCGCGAAARAAGGTTTGTTTATAGCTTTTCGCCTGGTGCCGTACGGTATAAATACATACTCTCCTC
CCCCCCCTGGTTCTCTTTTTCTTTTGTTACTTACATTTTACCGTTCCGTCACTCGCTTCACTCAACAACARAA
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SEQ ID NO:103: pMDH3 promoter P. pastoris/ Komagataella phaffii, CBS7435
GTAGCTTGGGTAGGACTTGACAAGTACGGCTTCCGTGGTCATACCAAACGCCTTTGTTACCGTTGGCTATACCTAA
TGACCAAGGCATTTGTGGATTATAACGGTATCGTAGTTGAAAAATATGACGTAACCACTGGTACTAGCCCCCACAA
GGTTGATGCTGAATACGGGAATCAAGGTGCCGATTTTAAAGGAGTAGCCACTGAAGGGTTTGGCTGGGTCAATGCC
TCTTTTATTTTGGGATTAACCTACTTAGATGTCCAAGGCATCCGTGCGATAGGCGCCGTTACGTCCCCTGATGTAT
TTTTCAGGAAGCTCAAACCTTGGGAACGCGCAAGTTATGGCCTAAGGCCATGTAACGAGATAGTCAAGTCAAACTA
GAAGTATACGGTTTCCCCGCAGAAATAGCAGAAATAGGCGACAAATACATACAACATTTTCATTGTGATAGGGGGC
GGCGGTTCCTAGGAGGGACAACCCCCAGARACCTTGTAGACTACGTTTTCACGACGATGGGTTATTACTGTARAGG
AAGAATATACTACCCACCAGTTGAATGTTTGAACGGATCAAAGGTCGAAGGGAGTACACGGCCCAACCAACGTAGC
TACCGGAGAAAGCAAGACTTTCCCAAACCAAATAGCTCCGGGTTTCTTCTCCGGCAACCCGTCAGTTTTTGTGTGG
CCGGACAAAARATTCGCACCCTCAGTCTAATTGARAGGTCGGGCTCCGAGCTCTAGGCGTTTGCGCATGTAATATTG
CATCCCCTCCCATAGATAATACTGCGCGAACACAGGGTGCAAATTATGATGACCACACATGCCAGTGACCAAAACA
GTTTTTTAGTCTTTAAAAACCCTCGGAACTTCTGAGTATATAAAGGCTTCTCATTTCCTACAAGCAAACAAAGAAG
AAACTTCCACTTTCTAACTTTTTATCTATAGACTTTAGAGTTACAACCAACGAACAATAACAA

SEQ ID NO:104: pPOR1l promoter P. pastoris/ Komagataella phaffii, CBS7435
CGCATTATTTGGGTCGGCTACTGTCATTGGTTATGATGGCCTTACCGAGCACGAAGGTGGTTGGATAGACCACAALC
TGGAAACAGTTGTACAAACAGATTGCATTCATTTTTGCTTGTATTGGATACTCGATGGCCATCACCGCTCTTATCT
GTTTCATCCTCAACCGTATTCCATTTTTGCAACTGCGAGCTTCAGAAGAGGCTGAGGAGAAAGGTATGGATGAGGA
TCAGATTGGAGAGTTCGCTTATGACTACGTGGAAGTACGTCGTGATTTTTTGGCTTGGGGATCAGGCCCARAACAAT
GGCTTCAAGGAGCCGGAAGTTCTGGATCAGGTAGTTCCGGTTAATGATTTCAGCAGTGACCAGAATGTGACTAATC
AGACCAACGAATCTGAGAAGCAGTAGAGTAAATATAGAGATGATATTTAGTGTATTCTAATGCTTATGTAATGTAT
TAAGCAAAAAGTTGTGTTTATGAGTTAGCATTTGTCTTAGCAAACATAAAATTATGTCGACATTTGCAACCCGCAT
GTCTAGTGTTTTTAGATCGATCTTCGATGTGTAGAATAATGCCTCCACGTGATGCCCCGCGATTTTGTTGGGTCGC
AATGCCTCCAACATAAACCCATCACGTATAAAAAGCCCTCTTAACCCTCCCCCCTGTTTCGTTTGCTTCATCACTT
AACCTGAACTATCAA

SEQ ID NO:105: pG3
GTAAATAGCGGCAGCAATCCAGTAACCTTTTCTGAATAGCAGAGCCTTAACTAAAATAATGGCCAGGGTAARAAAT
TCGAAATTTGACACCAAAAATAAAGACTTGTCGTTATAAGTCTTAACAAAGTCCGCAATTTTGGAGCTAACGGTGG
CGGTTGCTGGGATATTCAATAATGGTAGAATGTTGCTGCGGGTATATGACAGAGCGTGAAACACACTGAACAAGGT
ARATGGAACAACAGCAATTGCAATATGGGGGAGGATAGTCAAGAACAAAGCAGCAATGGCAAAGTACTGAATATTC
TCCAAAGCCAAAAGGTCCAGTGGTTTCAACGACAAAGTCTTGTTGGTATAGCTTTGGAACAARRAGGACACCGARAAG
ACTCGACAGCGCCCACAAATACAGCGTTGTAGAAGAACGAATTGATTGCTCCAGAGCTTCTAATAGTCAGAAGATA
CCCCAAACCTCCGAGCAACGTTAGCACATGACCTAAGAACCAGGCGAAGTGAAGAGTCTGGAATAACGACACCCAG
TCAGTTTTTCCTGAGCTCCTGGTGGGATTGGTAGAAGCATTTGATTTGCTTGGAGTGGTTTTATTTGAAGATGGTG
TTGAAGCCATTGTTGCTAAAGAGTCGGAGTTTTGCTTTTAGGGTTTGTTAAGCARAGGAGGAAARAACTGCGCCGTT
TGAAGTCCCAGGTAGTTTCGCGTGTGAGGCCAGCCAGGGAAAGCTTCCTTCGGTACTTTTTTTTCTTTTGCAGGTT
CCGGACGGATTAAGCTTCGGGTTATGAGGGGGGCGGTAGCCAATTCCGGACACAATATTGCGTCGCAGCTAGTCAC
CCCGCCATAAATATACGCAGGATTGAGGTAATAACATCGATAGTCTTAGTAATTAATACAATTCAGTGGCGAATTT
GGCAACATGACGTAAGGCCCACTGTTGTCTATAAAAGGGGATGAATTTTCATGTTTTTGAGGCCTCCCGGACAATT
TATTGAACTCAA

SEQ ID NO:106: pG4
TGGACTGTTCAATTTGAAGTCGATGCTGACGATGTCAAGAGAGATGCTCAATTATATTTGTCATTTGCTGGTTACA
CTGGAAACGCTACTTTTGTTGGCGGAAACTCTACCAGTTTGGCCGTCCATGTAAACGATGTCGTTCTGGGCCGTGA
CCGTTTCAACACGAACATAACCAATGACAAATCCACTTACAGGTCTAGTTCATATGGAGGCAATTGGTACCTTACT
TCTTTGGATGTCCCAAGTGGGGCTTTAACGTCTGGTACTAACAATGTCTCGTTTGTCACTACAAACTCCGAGGTAA
ATAAAGGATTCTTGTGGGATTCTCTCAAGTTTGTTTGGAAGTTGTAACAGGTTTATAAGCATATCGTGCGCTTGTC
CACAATTGAATCATTTATTGTTGCGAGATACATGAACAAAGTGTGAACTGGGACCCATTACTACAATTCCCACGCA
ACCGTTGTTTCAAAGCCCATATTTTTTGACAATTGTTTCGTTACACCCCCAGTTTGATGTACATCGCTTGCAATGA
TGTGTGTCCCGGAGTATTTTCCATATTCAGCTTGAATTCGTATACTCAACCAATATCTGGGGGTATACTTTTATGT
AACCTATACAAATCAACTATACTATTTCACCTTTCGACCAATCATCTCCCATCTTGTTAAGTTTTGCTTCCTATAT
CCCTGACCCTGACATCACCCATGATTCCGCTCAACGGTTCTCCTCTACATCGTCCCTCTTTTGGAGAGGGTGTTCA
GTTTGACATTCAAATTACCCCCCGCCATCACGCGCAACCGAGACCGCACCCCCGAATTTTCACAAATTACCCCACA
CCCTATACTCCACCACTATGAGGGTTATTAGAACTGATCACGTATAAATACCACCGCAAGTTCCCAAGGGATCGTG
TTCTTCTTCTCCAATTGCAATCATATTTCTGACTCTTTCTAGTTCAGATTAATTCCTTTACACTTGCTTTTTTCCC
TTACCTTTATCC
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SEQ ID NO:107: pGb5
AGACCAGCAGTTTAACTACGCAAATCCACAGGAATTTCTACATCACAATACCAATGGTAATACCACGACGTCAAGG
AATGGAAACGACGACTTGGAGGAAGACTTCGTCAACCTCTTGCGGAGTACCCGAGGCTAAGACAATAAGAAGAAAA
AAAARAAGAAAAGCGGTGGGGGAGGGATTATTAAATAAGGATTATGTAACCCCAGGGTACCGTTCTATACATATTTA
AGGATTATTTAGGACAATCGATGAAATCGGCATCAAACTGGATGGGAGTATAGTGTCCGGATAATCGGATAAATCA
TCTTGCGAGGAGCCGCTTGGTTGGTTGGTGAGAGGAGTGAAATATGTGTCTCCTCACCCAAGAATCGCGATATCAG
CACCCTGTGGGGGACACTATTGGCCTCCCTCCCARACCTTCGATGTGGTAGTGCTTTATTATATTGATTACATTGA
TTACATAGCTAAACCCTGCCTGGTTGCAAGTTGAGCTCCGAATTCCAATATTAGTARAATGCCTGCAAGATAACCT
CGGTATGGCGTCCGACCCCGCTTAATTATTTTAACTCCTTTCCAACGAGGACTTCGTAATTTTTGATTAGGGAGTT
GAGAAACGGGGGGTCTTGATACCTCCTCGATTTCAGATCCCACCCCCTCTCAGTCCCAAGTGGGACCCCCCTCGGC
CGTGAAATGCGCGCACTTTAGTTTTTTTCGCATGTARACGCCGGTGTCCGTCAATTAARAGTCGCAGACTAGGGTG
AACTTTACCATTTTTGTCGCACTCCGTCTCCTCGGAATAGGGGTGTAGTAATTCTGCAGTAGTGCAATTTTTACCC
CGCCAAGGGGGGGCGAAAAGAGACGACCTCATCACGCATTCTCCAGTCGCTCTCTACGCCTACAGCACCGACGTAG
TTAACTTTCTCCCATATATAAAGCAATTGCCATTCCCCTGAAAACTTTAACCTCTGCTTTTTCTTGATTTTTCCTT
GCCCAAAGARRAAG

SEQ ID NO:108: pG7
AATTGATTAAGTTCAGTGAAATTTCAAACCGCTATACACAACAGGACAACTTTGAGTTTAGAAAAATCCGATGTAG
TGTAACGGCTAGCACGGTCCGCTTTCACCGGGCAGACCCGGGTTCGACTCCCGGCATCGGAGTTTATTTTTCCATT
TCGTTCTTTAGAGTATTCTCCTCAGCATGCCCCCCTGAATTTTTCCTTTTTTCCATGTGTCCCATTTTTCCACTTT
TTTTACAGTTTTCCTCGTGATGTTAATTGGCTACACARAAGCTGCCACACGAAACCTTAATCACGAAARACTATAC
AGCCTTCACTAATCCGTAGCCCCATAATATGTTGTCCACGTGCTGTTGGGTACTACCTGTAGACTCTCATACCCCA
CTCCGTCTTTCTCCAACAATTAACGCAGTACCGAGATTTATCAGCAGACTCAAATTGGGCAAACTCTGTATTTTTC
CTTGCCCGCATAATTTATGGGTCTCAGGCCTCCACGTTTCCTGTTTACTTGAAGAATATTGGCTGCGGAARRAAGTG
GTAAGGACAACCCCCTTTTAATTGGATCCAGTTTTTCCGAAATGTTCCGATCCGTACGTCATCTCCGAAGCCGTAC
ATTTTCACTCAATCTACGTAGCTTTGGACTCAGCGCTCCTGGAATTGCCAGGACAGTTTACTTGAGTTGATATTCC
CTTGTAGATTGTGTGCTTCTTTTTCCARAATTTGAGGCTTCGTTTGAAAAGTGGAATCTGGTCGCTAGATCACTTC
ATGCCTATTTTTCACGGAAAAATAAGTGGTACTATGCACCCCTTAAACCTARAGAAAAACGGAAAARATTACCCCAA
AACCTGGTGATGTTTTTCGCCCCTTTCTTTTTATCCGAGTTTTTCTTTTTTCTTGTCTGCCAAATTCCTCTCCTGA
CCTTAGCGTCCCCGGAAAAAATTAACTACTTAAGGACCGAATGAGCCCCAGCTTTTCCCCTTCTCTTCATTATTCC
CCATAATATAAT

SEQ ID NO:109: pG8
CTGCACAACCATTGCCAGTAAGGACGAAGAGAAGGCCCCACTACCCAAAATTCAGGATAACGTCTTCATACCATGC
AGCGACGCCTACAAGACGCTGTCAAGACATGCCAACTTCAACGAAGTGAACTTTAACACATTGATCGGGAAATTGA
CCACCAAGGGAATGCTGGTTGAGGCTGGAAGCGTTGCCAGTGTCCTGAGGGAACTGGACCGAAAGTTTAGTAATGC
ATAAGAGGATATATATAGGAATGCAGTAATAATATTAGTACCCATTAAGTGGGCTAAGCCATTGGAAGGCCGTCTG
ACTGATGGTGGTGTTCTTCTCATTTAGATAGTGCATTTGCAACTACCGTCTGAGATTGAGTTTGATGTGAAGCTCC
AGCGCCAAAACAGTATAAGAACCTTATCTCCGCATTATTGTTCTTGCGTAAAAGTTTGTGTGAAGAAACAGGGGTA
GTTGCGCAGATTAGTTGTAATATGCGCATAGGATGGGTCATTGACTTCTTTCCTCGAAAGAGCCACACCGTTAGCT
ARARAAAGGACGCGCATCTACCCCAAAATAGAATGTGGGGAAATAGGACGCGCAACTTCCTCTCAATCACTGGACGT
CAGAAARACARATGCGCAATCGAGTCACCCTCCGTGATACCCTCCGTGATACCCCCTCTCCGTCTATTCTGACAGC
GTCTCCCCATGACGTTTCAATCTACTTAGAAAAGATTTCGTTTTTTTTTCCTTCAATTACACGATCTCATCTTCTG
CAAGGGTCTGGAGGACATCACCAATCTGCGACTCCATAACTTAGTCCTGAGTTTATATTTACGCTTCATCTGATGA
GTAGGAAGAAAAAGTTTCACGAAATTCCCCCGCCAACTTGCCCTTCGGAATAAGCAGCCACTCTCCTTCTGCCCAT
AGTAAGCTTGCGCGAGGCCCCAACTTGGCCAGAAACTTTAAATATGCCAAACAATCTCCCCCAATCTAAGTTCTCC
CTCTTCTAAAAA
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Fig. 1 (continued)

SEQ ID NO:110: pGla
GGAATCTGTATTGTTAGAARAGAACGAGAGTTTTTTACGGCGCCGCCATATTGGGCCGTGTGARAACAGCTTGAAAC
CCCACTACTTTCARAGGTTCTGTTGCTATACACGAACCATGTTTAACCAACCTCGCTTTTGACTTGACTGAAGTCA
TCGGTTAACAATCAAGTACCCTAGTCTGTCTGAATGCTCCTTTCCATATTCAGTAGGTGTTTCTTGCACTTTTGCA
TGCACTGCGGAAGAATTAGCCAATAGCGCGTTTCATATGCGCTTTTACCCCCTCTTTTGTCAAGCGCARAATGCCT
GTAAGATTTGGTGGGGGETGTGAGCCGTTAGCTGAAGTACAACAGGCTAATTCCCTGAAARAAACTGCAGATAGACTT
CAAGATCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTTTTCCTGATATGCATCAAAACTCTAATCTAARAC
CTGAATCTCCGCTATTTTTTTTTTTTTTTTGATGACCCCGTTTTCGTGACAAATTAATTTCCAACGGGGTCTTGTC
CGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGACGCCTGCTCCATATTTTTCCGGTTATTACCCCA
CCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGTGGTCTGGATTAATTAATACGCCAAGTCTTACA
TTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGATGAGCCAATTTATTGGATTAGTTGCAGCTTGAC
CCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGATGCACTTGGATGCAGTGAGTTTTGGAGTATAA
AAGATCCTTAARAATTCCACCCTT

SEQ ID NO:111: pGlb
CCATATTCAGTAGGTGTTTCTTGCACTTTTGCATGCACTGCGGAAGAATTAGCCAATAGCGCGTTTCATATGCGCT
TTTACCCCCTCTTTTGTCAAGCGCAAARATGCCTGTAAGATTTGGTGGGGGTGTGAGCCGTTAGCTGAAGTACAACA
GGCTAATTCCCTGAAARAACTGCAGATAGACTTCAAGATCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTT
TTCCTGATATGCATCAARAACTCTAATCTAARACCTGAATCTCCGCTATTTTTTTTTTTTTTTTGATGACCCCGTTT
TCGTGACAAATTAATTTCCAACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGA
CGCCTGCTCCATATTTTTCCGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGG
TGGTCTGGATTAATTAATACGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGA
TGAGCCAATTTATTGGATTAGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATG
ATGCACTTGGATGCAGTGAGTTTTGGAGTATAARAGATCCTTAAAATTCCACCCTT

SEQ ID NO:112: pGlc
CTGCAGATAGACTTCAAGATCTCAGGGATTCCCACTATTTGGTATTCTGATATGTTTTTCCTGATATGCATCARAA
CTCTAATCTAARAACCTGAATCTCCGCTATTTTTTTTTTTTTTTTGATGACCCCGTTTTCGTGACAAATTAATTTCC
AACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGACGCCTGCTCCATATTTTTC
CGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGTGGTCTGGATTAATTAATA
CGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGATGAGCCAATTTATTGGATT
AGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGATGCACTTGGATGCAGTGA
GTTTTGGAGTATAAAAGATCCTTAARATTCCACCCTT

SEQ ID NO:113: pGld
GACCCCGTTTTCGTGACAAATTAATTTCCAACGGGGTCTTGTCCGGATAAGAGAATTTTGTTTGATTATCCGTTCG
GATAAATGGACGCCTGCTCCATATTTTTCCGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACG
GATAATACGGTGGTCTGGATTAATTAATACGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATA
ATAAACAAGATGAGCCAATTTATTGGATTAGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGG
GTGTTAGATGATGCACTTGGATGCAGTGAGTTTTGGAGTATAAAAGATCCTTAAAATTCCACCCTT

SEQ ID NO:114: pGle
CCGGATAAGAGAATTTTGTTTGATTATCCGTTCGGATAAATGGACGCCTGCTCCATATTTTTCCGGTTATTACCCC
ACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGTGGTCTGGATTAATTAATACGCCAAGTCTTAC
ATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGATGAGCCAATTTATTGGATTAGTTGCAGCTTGA
CCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGATGCACTTGGATGCAGTGAGTTTTGGAGTATA
AAAGATCCTTAAAATTCCACCCTT

SEQ ID NO:115: pGlf
GCCTGCTCCATATTTTTCCGGTTATTACCCCACCTGGAAGTGCCCAGAATTTTCCGGGGATTACGGATAATACGGT
GGTCTGGATTAATTAATACGCCAAGTCTTACATTTTGTTGCAGTCTCGTGCGAGTATGTGCAATAATAAACAAGAT
GAGCCAATTTATTGGATTAGTTGCAGCTTGACCCCGCCATAGCTAGGCATAGCCAAGTGCTATGGGTGTTAGATGA
TGCACTTGGATGCAGTGAGTTTTGGAGTATAAAAGATCCTTAAAATTCCACCCTT



