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AMEEEA
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FALGHE 1545021042
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> THEA R

A G (HZ)713E  sHAF7 =783 7HE

AFAG EEAFANY SS9 g

oA A OFews 74 7)d 55 3
2t

7] o & 1/3

A =3 7] g AA st Abehg

A7 2020.01.01 ~ 2020.12.31
o] WS X A3gk F7FAF N EALY

A LFAE 1711097612
A A S 2016R1E1A1A01943365
T2 I8t B EA R
A B (HE) 718y AT AS
AFAA MA7N Z=AFH (71745 5) (R&D)
AFIA Y HEEted
R
71 o & 1/3
A58 7] AA o gk
AF7I7E 2019.08.01 ~ 2020.05.31
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FEA FAT AR 397, SEHFY

E 2015 603=

orekAl = 80, 23Ul IE 609%

WA AR JAz174 7-17, LolF A

A AA AL (R&D) (5 8H)
A4 )5 BF UEND W TE L HE KA

kinase WEY T A|2EFF

HALHFAZ 1711111252

IAHE 2018R1A5A1025077

2 Bl - R

HA T (AT 71 8Y AT A

ATFAIG ATdATFA YL (R&D)

A 2A v AE AE A|2E AFAME (FS )
71 o & 1/3

A3 7] E AA o gkl

AF717E 2020.03.01 ~ 2021.02.28
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[0002]
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3 Al A
7Y
A4 1
AYEFIAAE Ao DNA &4 93 FHsteE EagElolAE wdsl:= ARl SSU72, NEMI, YVAHI,

4l
OCAI01, SIT4, INP5201, PHSI, MRE11, DBRI1, SIWI14, OCAL, GDAI, ¥ FBP26S.2 o]Fozl oA A€l sl
ool frzte] mRNA EE o] E WA WuAe FREAN HEAIE WA

71 SAE 2T Bx @40 YR EY ol At 45 4] FrReds T 2] e AL
2 dAste dAE 2ot XA 2a9d W
3TE 2

A7) Sde] w1y £ 4L A= g
(RIA: Radioimmunoassay), ®AF W9 3MIW(radioimmunodiffusion), ZZWS A HAHA E
(Immunoprecipitation Assay), XA 1A A% (Complement Fixation Assay), -F+AIEF4 (Fluorescence

Activated Cell Sorter, FACS), Tt W@ F(protein chip) &2 FIP3}= A,

FAAA 2=a2d B

yige] 41y

7l & & of

W Y AHEIAS vlexanta) DNA &4 WS s EAvtEolA]l B o] & o] &3 FRdA ~A
2] d el #E Ao},

I B

RE Molole {714 WEele 870 e 2o ® w3 (dynamic response)dtn, o]#]dk wkL-o Eaks A
3 A A= o) o]FojHrt. 374 2T (environmental cue)’} LAEA FU|AE F&A AT 2o Al
e B AEE 423813, olojx= ~Egxd Sy 98] 59204 (downstream effector)S2 A 3}at
o, B4 Azt AESAY f71A7F F40 AEstH Y AsAEAZRE dutxoz HAjo| nHEAsEH
(desensitized) FF AM&AAstE 5 Qo). o3 MNoddHRe] &3t 2 nEAs AL B2 H5 7o}
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[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]
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A| (kinase) ol o3k 2143} (phosphorylation) =2 X 2 3}lelolAl (phosphatase) ©ll o] 3tk EFolxh3}

(dephosphorylation)ol 28l o]Fojxm o= Al AGEL 2-933= HA 5 W (post-translational

modification)olth. whehA] AEZHGAZAA 7oA D ExTLEfolA| Y] 242 MX S FASY F

8.3t}

HYAd ol ol }\]Z“Eﬂ”%‘ié g8ste] =5 U9 gt xZoA 4 (infection), w3}
( u

proliferation), ¥ =4 7+ (dissemination) ol WAs}= 874 W3lo] 2 L-3lo).

0

[¢]

(colonization), &4

AYEIAL YL XETA(Cryptococcus neoformans)™ o] Astd FAjo|A 4wl S Fubsiy AA A A
o2 md 189 o] AMHS @t AYHEIA S Y FEERAY HAFI A} (transcription factor; TF) 2
ZIotAlel digh diati 7s &l of& 178719 TF % 18371 7|vtobAl7E gl= Ak, o] & 15570 TF 2
1297019] Z1yobAl7} in vitro € in vivoollA 7153 EAo] #FHE AL (functionally characterized), 4571 ¢
TF 2 63719 ZlvpolAl7t WA #odst= Aow dejitt. addol= E38t1 AE 4 S84 (signaling
component ) E°] o]EA 2HH3 35 (coordination) o] BAHE HeEtlE=x= HEs] 1HEA Furt.

TF 9 7|votA]l MENAE H&s| qysty] Halxe ol&o tSHe X2TEolA MES AL 35
Ao, FHds 714 Boldo] &2 F|yolAlrt e o2 ¢ FAsitha ARV vl X
ElolAl= F5EA] 3o,

ey, HT oJe] TR B9 HAdelA Wzl 7154 2235 (phosphatome) Tlo]E o] 9JsH, EZAT}E}o}
A7F At A, AEFT], 28, 2Ed2 b W giALE 2402 S fAskY ek 93
stth= ol WM.

Gt (ascomycete) ol A+, A2 tbd 4] (genome-wide analyses)ol <3l ofAd2dFx FrjylEx
(Aspergillus fumigatus)®] 32719 EASE}olAlE FASIL(identify) ©] & 2475 7|5H o= EAFEUEC
H, o5 gFEo] 2E#HA HkE d F3}(iron assimilation), =4 AJAl(toxin production), % AT+

(resistance)ol] 7]ojgto] JFH = AT},

ok dE3ol 8 (wheat scab) S o7& FAME S 2t dloVE (Fusarium graminearum) oA 82712 3 ~3lEfo}
A FAAE Fdesgon o] T 7I/E FHsln 15 Fo ¥AY EAE 53 redoezr B3 Ay 25719
IagtetolAl 7 AE HAAd Ade HEA(virulence)o] #oJesS 3213ttt (Yun, Y. et al. Functional

analysis of the Fusarium graminearum phosphatome. New Phytol. 207, 119-134 (2015).)

TPt ARERAL YeransdA HUgs AvE Erasteolle] A% Al §A48 AGHAE AR
FEel A deld wot glck,

2
N

R

N

Pt =4
=i

5520
E5 &3 0001) (BE3E3 0001) Yun, Y. et al. Functional analysis of the Fusarium graminearum
phosphatome. New Phytol. 207, 119-134 (2015).

~~

w59 1§
EL R

A FAde] wEw AHEIAL Yo Fartae] DNA &4 BhgS dsts EadvtoAleA ¥ ate] #d
ol Al atEE EATpEorAl F1AE 9 oS o] &% FXFAl A WS Aledit.

A9 §Ed T
o gAe, AHEIAASE o DNA &4 W3S 2dets EagElolAE B ARk SSU72, NEM,
YVHI, OCA101, SIT4, INP5201, PHSI, MRE11, DBRI, SIWI4, OCAI, GDAI, @ FBP26S.2 o]|Fojxl oA ey
Sl o] Abe] kel mRNA T o] ZRE BHeE dwAS TR EA HEAZ|= @A 7] nRNA EE e
Ao By FES SAHIAY, BE dlde 48 SHsE A ¢ Y] 49 BEFE £ 40

éé

[e5
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[0014]
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[0016]

[0017]

[0018]

[0019]

[0020]
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2R FosAl Fad dg- 7] FREAS X Aol e Aor AAs= dAE Edehs A
Al 2aeE s Aedy

H oozt WY @ AYEIAL Yo EERAe] 1397 TR I AdEllA] FHA FolA EFASAA
S W Galleria mellonella %ol W3t WEAo] AAsAY, e FHo dgh Aol 743 3
£ AHEstaL, o] oA WA EAH(0-FAME B4, AlEE 84, DNA &7l g
A, ddxgd T3, Ae A, “‘e‘i}‘d A Ao tEk U E*é(thermotolerance for mammalian body

_L
rE
i
9
o\
=}
o,
k:l:

3l
temperatures))olA W3S Yeld 21709 EAdElolAE AHEE3iT), ]Z AdE fFHAE AHERAZS U
exERkre] B4 U 7&‘%’\37} AHsHA dd€d 28 Jd4S 47:3%3% o2 AFA TEE EdErolA
frazpeln , XA Atk gle] A 4 vk, HEF AEE 2109 2 JJ'EPOFXﬂ FrAAE &7] & 1 N
Al=o] Qltt.
X1
SEQ ID H99 1D Name

1 00182 VPS29

2 00390 YMR1

3 01054 SSU72

4 01177 NEMI

5 01203 YVHI

6 01254 0CA101

7 01436 SIT4

8 01877 GUAI

9 02109 INP5201

10 02487 PHS1

11 02490 MRE11

12 03222 DBR1

13 03296 SIWi4

14 03893 SDP102

15 03963 0CA1

16 03996 GDAI

17 04221 FBP26

18 04224 PSR1

19 06647 CDhC1

20 07317 INP5202

21 07692 YND1

A7 AYEIARE JAA4S oE W HYUA JAFowEN APEIAS ULXEETA(Cryprococcus
neoformans), ARBEFAAZ 7VE|(Cryptococcus gattii), AREIAZ EHF2(Cryptococcus albidus), &
AHEIAAE FYUTESFE(Cryptococcus uniguttulatus)d <+ Aok, A7) 37 S IHEIAASE X
T Eve HYAd AHEIALSE Ao dis &4dd 5 .

¢

7] SSU72 Ak AT 39 olu|igt AR o] Foj ExadElolAlE gEstsle A, e AW
& 240 7] A= g 4 o,
7] NEM1 fdAbs AEHE 49] opvidt IR o]Fo EAvElolAl S dassts fAx, BE AdHs

259 7] AARZ olFolA FHU4Y & Ak,

o,
et
)
o
)
2
l

A7) VWL §R4E ADRE 59 ohiiit NGR o Folxl ErvtelelAE dEshahts FAA, Et AdUE
269 @7] NG o7l fuAd F lrt,

A7) 0CALOL F AR AGW S 69] ofnlwit QDR o Folal LastelolAlE dmskshs f074, EE Adu
5 279 97] NE= o Folx

o
o
71 SITd Ak A E 79 ofnnit AR o] Folxl EAvtEolAlE dEstels FdA, e IS



[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0036]
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289] @7] AAZ ol FolA FHA4Y & Ak,

AF7] INP5201 A= A dwlE 99 ofn

3 Ak A
M3 309 @71 A= o) Fold FAA4Y & Ak,
gl =

7] PHST frAks AW 109] obieit @R o]Fod ExasetolAls dastshs 44, e Add
< 319 947] MER o]Fozl fHAd & Ut
7] MRELLFrdAk= AdwlE 119] opr|idt MEm o] Folxl xasgtetolals Yastehs A4, e ALl
T 329 947] MER o] FoR A & Ut
7] DBR1 ks A S 129] opvst AR o] Fo3l Easetold s duslsts FH2, Ee Add
< 339 947] MER o] FoR A & Ut
7] SIN4 FAARE AEUE 139 ofn|al PR o] folxl ExsetolAls dudletes A, Eis Add
T 349 97] AMER o]FofRl frdAd & k.
7] 0CAL frazks Al 159 obieit AER ofoxl ExasetolAlE dastehs 44, £ A9l
T 369 97] AMER o]Fozl frdAd & k.
7] GDAL frAk= AW 169] obieit AER o]Foj ExasmetolAlE dastehe fH4, B A9
T 379 97] MER o]FofZl frdAd & k.
7] FBP26 At AEWE 179 ohvieqt AR o] folxl ZAfEtelAlE Fustels A4, e AEW
T 389 97] AMER o]Fozl A £ Adrt

IAARE A4S F = Y F AHEIA~SE Ady TR IS HS A5,
TREHe M U=E HFI o FESF A < WiGAA FAS 5 Q. Y] HAEATI= WAE in
vitrool A = 3

AF7] mRNA 2E FFo] = 4
WS- (RT-PCR), AAA A A 28as vhs, HA
E)
[e)

H =
, DNA 3 (Microarray) =+ RNA sequencing &40l 2]3

b

7] @idel Iy £ 42 SAVIEAA & dEd UyeE FdE 4 9o, oF £
2+, ELISA (enzyme linked immunosorbent assay), WA YA (RIA: Radioimmunoassay), WAF WS 4k
ST

H (radioimmunodiffusion), AW A4, HWIHA £2H (Immunoprecipitation Assay), BHA 1A AW

T o

(Complement Fixation Assay), -FAIEEA(Fluorescence Activated Cell Sorter, FACS), T+ v 3
(protein chip) &2 3= 4 it}

A7 B A FREAES AHER FFE, A, el FEFHUQEIE=, SiRNA, dsRNA, iF, waA
FEHE, FE525, B2 HAES g8 4 oy ol ddA4x= AL oYt

A7) @Al # FHLe Bl vleAtdAl 4ER &4 4 FAH o] AlgdE 4 qlen, dF EW ¥
A E S o] &3l E2ATELOIAL] T tigk QAsE AL E SAAY, 71E e Akt A EeolH<Ql &
Aol A3 AEE AFENee HES A 5 3

yigel g7

A Aol W 23ed e ARETA~ deEaae Wagste wAdo]l MEA FEY EAvhe
oM A4S olgHEE Az FAFAS 2ad & 5 A
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T 12 C. vexagkro ¥amletold] Ao 93 in vitro A9 EY2HE Xdd ¥t H in vivo ¥E
22addS e FHolth, = 19 AFEH o= thS3 k. 25: 25C; 30: 30C; 37: 37C; 39: 39C;
CAP: capsule production; MEL: melanin production; URE: urease production; MAT: mating; HPX: hydrogen
peroxide; TBH: tert-butyl hydroperoxide; MD: menadione; DIA: diamide; MMS: methyl methanesulphonate;
HU: hydroxyurea; B5FC: 5-flucytosine; AMB: amphotericin B; FCZ: fluconazole; FDX: fludioxonil; TM:
tunicamycin; DIT: dithiothreitol; CDS: cadmium sulfate; SDS: sodium dodecyl sulfate; CR: Congo red;
CFW: calcofluor white; KCR: YPD + 1.5M KCI; NCR: YPD + 1.5M NaCl; SBR: YPD + 2M sorbitol; KCS: YP + 1M

KCl; NCS: YP + 1M NaCl; SBS: YP + 2M sorbitol.

i

ekl Aot

= 2% Galleria mellonella &% A} 4o 93t W=A 24 ¥xselolAe 54 23
(n = 15)

T 38 SIM 716 gl mdo) 93 #aA 2d EagelolAld 54 AxE ek Aol
T 4% EAvbelolA] WolAe] 30T ¥ 37CoMY A £2E YEld Aot}

5% 3714 ©& #Adkhd % A (Niger seed, dopamine, epinephrine HJX])E o]g&3}o] WHolAol =z
ArkS 4% A9E veRd Aol

T 62 9 Ik 2AR) 2 AF 20(9)A ded 2l 29 FAA LACIY] FAA BE ARE ST
A toth

T 72 ¢ A0 2R B A 21()elA Hepd 2 s B fkQ] BZP4 B HOB1S FrAAb 2 4
=5 gelg Aatolrt

o

= 82 A& Fx 8IA(FBS agar medium)S o]&3dle] M& A A4S F=3P3 Aztoltt.
A7 - cell body A7)E WT ME(n=50) ¥ Z} EAyElolA] WolA(n=50)= ZA3}F3AT}.

T 9E YE=EY 23H A8 fAA EdWolEe EdEY IEWS ekl Aot AA {HAx 2 #FE

vps29A (YSB4881, YSB4882), wps26A (YSB5671, YSB5672), wps35A (YSB5615, YSB5616), vps5A (YSB5683,

YSB5684), @ ypsi7A (YSB5724)0|t}.

T 102 dEZH E3A Edwolo 2E AL B4 Aot}
T 1L HEZY E3HA Sddolel STM 7wk Fd 7 ¥4 Ao},

= 12+ C. vox=Zwtx ofAFWT), gdalA(YSB4750), yndIlA (YSB4856)2] A3 Wkt A (mannoprotein)

o] A%% (-linked 87+ HPLC T 23US YeEl Ao},
T 138 C. vexEnka ok A (WT), gdalA(YSBA750), yndlA (YSB4856) S 0-28] %t &S vehdl AHo|t}.
T 4% AHATNZRE dAEE Gdalp D Yndlpd 715E T8 Ho|t).

% 15% in vitro Blood-Brain Barrier-%3} 4] (BBB-crossing assay)olA] C. U EE vk ofAlg 9 WHolx|
59| BBB ©]5(migration) TS WElA Ao|t}.

% 162 217F o v E# WI A E5(hCMEC/D3 A ¥ES)E o] 83t BBB-adhesion assay 23S UERA Holt},
L 172 Co vlexagkze] ofAllg g xamtetobd] WolAEoA SFEHE (host-mimic condition; HMC)2
2 ddo] frd ¥ 7 AW FHAY 4 J=E deRd Holt

T 188 €. Yexaulse 93 ¥ 7y FEE A5 YEYIAE EHoR o|Fsly] Y3 SIRING F24d
o3l 752 dWA A YEY I (functional protein association network) S AAI s Axjo|tt.

=195 HYA JFEQ HYA Ad XAavElolAE 43 Aijolr}

T 202 dF ¥ amElolA fAA 24" C HeXEUAE FAR 54 2Ed2 E2492 HU(hydroxyurea)
= 100 mM, H+& 110 mM EgHshs i xolA w3k Axjolt,

T 218 9R yxazeleld] SR AAE . ULEETAE SRR =4 2EFA ZZ MMS(methyl

1=
methanesulphonate) & H3& 7|50 =2 0.03 %, £ 0.04 % 3= vix oA w3t Ao},
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Wy A7 Hek FAF g
o5t st ol ge] FAE AAelE B g 3
g QAHoR AYsy] A% Ao B uge] Welv} o5 AAde] $gHE A ohirh,

B g zls AHEIAS U EETWA(Cryptococcus neoformans)o A EZ3lelolAl 2 A F = (putative) 139
M Fd2 F 10918 des 219 T/ AladAd w2 332 244 SdWe] 7F(signature-tagged
gene-deletion mutant strain) #elB#HElE FF3FATE. 7] T AFJung, K. W. et al. Systematic
functional profiling of transcription factor networks in Cryptococcus neoformans. Nat. Commun. 6, 6757

(2015) DolA 53 6719 ExTEfobAle] gk 11709 AU A Bl SdAROA % o] &3ttt & 11471
xgtelolAlE o E F5E 230 TFY AIUA g2 SA™AE AFEEt, 30 T/ in vitro &7l
A aEe R8¥E #Aea, 2 7HA AFRE(EF R murine) S AMEStY] 54 24S STt 2 TEo}
A a4 do] ¥ (Phosphatase Phenome Data) NEE2 Phosphatase Phenome Database
(http://phosphatase.cryptococcus.org)el 3713} T},

AA et FEAIAE2 Y3 (Institutional Animal Care and Use Committee,

2. C. MeXawt~ ¥ AagletolA] 4 HEZH EQdWo] 5

NAT-split ®}# % double joint PCR(DJ-PCR), 2 =2ALE#A 34 w7 (nourseothricin acetyl
transferase; NAT)E X338} 42 117 7}AE(gene disruption cassette)E ARE3 A% xS =35
C. eX=vkx~ 343 A H9S 256 ExdElolA] 4 HEZH EA¥o] 4575 FFIH.

EovtetolA] 9 HERM ZAdWo]l 5 Az AMgE ZetelmE, o & W ZF fA e tigk L1 Primer(5'
flanking region primer 1), L2 Primer(5' flanking region primer 2), R1 Primer(3' flanking region primer
1), R2 Primer(3' flanking region primer 2), SO primer(diagnostic screening primer, pairing with B79),
PO primer(Southern blot probe primer), SIM primer, SIM common primero] ™3t AR &= MIHET 43 WA A
AWZ 2119 HAIE] ATt

1 9] Xglo]lwWE | B1026 (M13 Forward extended), B1027 (M13 Reverse extended), B79 (Screening primer),
B1454 (NAT split marker primer 1), B1455 (NAT split marker primer 2), B1836 (NEO split marker primer
1), B1887 (NEO split marker primer 2), B679 (gRT-PCR primer for ACT1), B680 qRT-PCR primer for ACT1),
B8953 (qRT-PCR primer for LAC1), B8954 (qRT-PCR primer for LAC1), B3737 (qRT-PCR primer for BZP4),
B8521 (qRT-PCR primer for BZP4), B6394 (qRT-PCR primer for HOB1), B8519 (qRT-PCR primer for HOB1),
B8654 (qRT-PCR primer for ITR1A), B8655 (qRT-PCR primer for ITRI1A), B8658 (qRT-PCR primer for ITR3C),
B8659 (gRT-PCR primer for ITR3C), B8656 (gRT-PCR primer for MPR1), B8657 (qRT-PCR primer for MPR1),
B8598 (gRT-PCR primer for FZC31), B4951 (qRT-PCR primer for FZC31), B9243 (qRT-PCR primer for GAT201),
B9422 (gRT-PCR primer for GAT201), B9061 (qRT-PCR primer for PDR802), B4913 (qRT-PCR primer for
PDR802)= AW S 212 WA A AW S 2389 7HAI= ] AT},

7] Zetol W v didk AAMe dRe B Uzt =i Genome-wide functional analysis of
phosphatases in the pathogenic fungus Cryptococcus neoformans, Bahn YS et al., Nature Communications
volume 11, Article number: 4212  (2020)9] supplementary data 4% 3z 4 Q.
(https://www.nature.com/articles/s41467-020-18028-0#Sec28)

H99S A DNAZY-E L1/L2(5' flanking region primer set) % R1/R2(3' flanking region primer set) 3

_8_
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[0062]

[0063]
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[0066]

[0067]
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grolu o2 P(RE AAste] 4 FAA2 5' flanking 99 2 3' flanking 99S TZF}.

AU Bl NAT wiAE Z4H2F9] a3 AU A B2 AES 22 NAT 338 2838t pNAT-STM Z2f~
g R o] Zglolw M13Fe(M13 forward extended) @ M13Re (M13 reverse extended)S AF&3F PCRS A A3
FE33T).

1%} PCROIA 5' flanking 99, 3' flanking 99, @ NAT m}AS FEslo] 3 DNAS AAstar, 2xF PCRolA
z}7z} Zzlolw L1/NSL(B1455 NAT split marker primer 2) & R2/NSR(B1454 NAT split marker primer 1)
O &2 NAT-split FAA33 (gene-disruption) 7HHES] 5'-9 @ 3'-9j ]S 23519,

2
ol

rr

NAT AR FHIMES =Yste BESAH HA M3k (Biolistic transformation) Thg HH o2 AASHSITE.
H99S #Z 50ml YPD wjx|olA 30CE 16413t B¢t wjdatn 2~ the-(spin-down)S AAISFATE. Sml FH<Fol
A AEsial I a2HEe] X3k YPD 3 iAol Z=ESFAL 30°CellA 3AIZE Ee b wFskith. Ak
gy FHAEE 600xg2] 0.6/m & wlolaAZ7le]o] H]= (Bio-Rad Laboratories, Hercules, CA, USA)e} Agsta
Ax} A Al=~®l (PDS-100, BioRad)S AM&3le] AEo| =43, Axw 944 35317 9sl 30T 4
AIZE Bk gt & XS 28, =2ALEA(100pe/ml) S EFEE YPD g wiA o] = (spread)
ACh. Fek PCR(Diagnostic PCR)ZE NAT-44 FA AFAE v, Ad &% 4oz ~34dd 7 3
Ao RS GAAT. 7 E2aEobA] frriAte] HiE] Holk T e HYAQl EARe] #FE T

)

Al
=1 .

i

3. nCounter in vivo F&A} o4& T 29U

old dATollA HiE RNA MZ(Lee, K. T. et al. Fungal kinases and transcription factors regulating

brain infection in Cryptococcus neoformans. Nat. Commun. 11, 1521 (2020))& A}&3}e] nCounter 4%}
e A (NanoString) S F-338to] 1397119 E2ghefobAle] AJA ] ¥d S dZFstad.

e FYS B 5 x 100 AMER AW 6 W 4F A/ T vkea2RE A, 3 vlel

3, 7, 14, 21 dpi(day post-infection)ol &AA71a, o, =, v L AFS F53t1
o, Ax® ZA7NE 723t 48 RNA 2 J)E(easy-BLUE, Intron Biotechnology)® total
RNAE F==30t.

In vitro 7]A(basal) 7 (30C; YPD ®j=)ollA A3 C. dexrEnkazRe )3k A RNA 10ng H=&
C. dex=nkx 744 whe-2 Ao A Z2]g HA] RNA 10ugs EFets AlES nCounter HE E92 ZHF
(NanoString, Seattle, WA, USA)9] AZYA TF ZZEZJ uwe} AAST 4= (custom) TEH & A E
2 uke AT, TEHAE600 fields) 949 T BA2 ~

2 3788kl th(normalized).

8 MY 39~ 7] (house-keeping) FHA(mitochondrial protein, CNAG_00279; microtubule-binding
protein, CNAG_00816; aldose reductase, CNAG_02722; cofilin, CNAG_02991; actin, CNAG_00483; tubulin [
chain, CNAG_01840; tubulin a-1A chain, CNAG_03787; histone H3, CNAG_04828)+= & A f3}(expression
normalization)ell AF&% ATt

Z -3} (fold-change) S Z&3t7] Yall Ar3td dHo]E|E log, A+E W31l Morpheus(Broad Institute,

Cambridge, MA, USA, http://software.broadinstitute.org/morpheus)o] 3+ ¥+ <74 (average linkage)
one minus Pearson ‘3337 (correlation)E AME35te] FH|AEHHS FP3).

Ald#d Ul 2Ed2~ 2ol gk 24t EastefolA] EAMole IS #As] {4, € vex =t
oAl 16A1ZF B AFAI7IaL, ASHH o= IOHH(1—104) s|Msta, 3b7] 374 ~E#x fx gstEAS kgt
= YPD ¥FH wiAle] 2% HF3EY. (Jung, K. W. et al. Systematic functional profiling of

transcription factor networks in Cryptococcus neoformans. Nat. Commun. 6, 6757 (2015) Wd Zka1)
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2o FUH(YPD) EE IEY AY(ER FEE-PE; YP) =7 oA A5 2EYA(LERE) 9@ o]/
A 2E#2 (NaCl 2 KC1);
Ast ~E#H A [FAE A H0,), tert-butyl hydroperoxide(£-7] #H4F8tE), menadione(superoxide anion

generator), diamide(thiolspecific oxidant)];

=4 FFE 2EHA [ =R (CdS04)];  genotoxic Z2E# A (methyl methanesulphonate 2

hydroxyurea);

W

ul EotA3sl ~E X [sodium dodecyl sulfate (SDS)];
A X BotA3l ~Ed 2~ (calcofluor white 2 Congo red);
ER 2~E# 2 [tunicamycin % dithiothreitol(DTT)];

2 A #A 754 (fludioxonil, fluconazole, amphotericin B, & flucytosine).

AES 30ColA 124 WA 547 vt Ml ARS Aok vdd 2xolA €. vlexavts d5o] A
S ZAFeH7] 918l YPD g ROl A A& sME AEE A% JFeka 25T, 37C B 39TeA wiksta |
i ARRLE Ak, E2agbElolA] EAWolA ] AW £5E AFHOFE A 98] W o (H99S) B
2yfEfobA] EARCIAE 30TAA wAl wieksta Ak HA] YPD HiXel A} sl FETLE ODgy =
0.2]. AX&= o5 AE AE WHS7](Biosan Laboratories, Inc., Warren, MI, USA)ellA] 30C H&= 37TColA
HjF3kgl o™ 0D 600nm= 40 WA 90 Az F<t A5 S35t

B 1S o

5. H] 4 (mating assay)

A wvl &8 (unilateral mating efficiency)S 437 93], H99S o5 2 MATa KN99a ¥52 T5FH 7+
MATa XE2=3}ElolA] EAWo|E YPD w4 30CE 16417+ F<F Wksli, PRSE 23] AlHs4ir).
Adat % (10 cells/m) @ E3H3FaL, V8 mating "= (pH 5)0] 2= YA 14 @ Zol o

d 7 WA
dollA 25Tz wieFsltt. vis FetdlE A4 (filamentous growth)& w3 skl

N
ol

HE

a1 Ab

o g

ko3

T
KeN
=

ol

6. In vitro HEA AxF A2 A

Mg A RS HAESH] d, ZF EdWolZ 30Tl wistar, Dulbecco's modified Eagle agar Wi
of A3k HEFII 37TColA 2d7F wigsint. wigdE AMEE A3 s, FRTFE AFHS A, 109 22U
2 wAAYI ER5E A A, w45 AEE 3x10° cells/ml FE® 2HaT AL Al 50
= microhaematocrit capillary tube(Kimble Chase, Rockwood, TN, USA)ol FUtt. FTEHOoZ NIXE 55
(pack)A1717] 9138 Capillary tube® 109 B¢t RO Z wjx3gtt. %23 A E(packed cell)el ¥3 H]&
(packed cell phase/total phase)E ZFA3}aL, ok E H99S 9 FFHAEEZ (packed cell volume)o. 2 7t
HES A rsiste] 72 EdiolAe] oAl &4 284 (packed cell volume)E AT Aol 5%
H AE By v)&9 EAA 2o]:= Prism 8 (GraphPad, San Diego, USA)©] Bonferroni's multiple comparison
testE AFE3F AdUux] B4 B4 (one-way analysis of variance, ANOVA)Ol <& A=A},

>

o2 wix A e A 5SS A6 A8, Z N 5= Littman's agar medium 2 FBS agar
medium(10% foetal bovine serum % 90% PBS)oll 2<% HE3}ar, 37CoA 247F wfd3dtar, AEXE A3 sk,
ZH2 Adgstgrt. Ad@Es MEZE India ink (BactiDrop; Remel, San Diego, CA, USA)Z <GAsti DIC
(Differential Interference Contrast) &% 7 (BX51, Olympus, Tokyo, Japan)o & #ZZ o). AE FA= NeE
AR A AE A4S A SHIPHE AF-AEA A7), Aa FA AF4 FAHE 9l H9S o5 2 7
FxulelolA] EAMolA 50 o] AEE SAHI.

debd gk 8-S 2AEk] 98 A4 EsstetobA] EAWelE YPD HiAol A 30C= 16413t &2t Wl Yatal PBS
2 AHE s 0.1% = 0.2% E=FS E35E Niger seed, dopamine, Z¥E epinephrine WA (ZE]Y 1g
L- of~%#}71, 3g KH.PO,, 250mg MgSO,, 1lmg thiamine, 5gg biotin, 100mg L-DOPA 3+ epinephrine

hydrochloride)ol] 3ulE 23+ HAEArt, 23 AZ2H AEE 37CAA #gsn 19 Ux 3 g T4 AAS
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AAJTE. 37ColA A AFe]l Ax Eadtetold] EdWoldl= 30CoA =Hepd 2 e A &8s
ZAHET
Fd oAl (Urease) M-S &HQlstr] $ls) 2t 4’\45}0}11] EQWMOIAE 30T ol 16413k wikatal PBSE A3
g %, 10ml o8& FH(SPL Life Sciences, 7%, wtigwl=)ol 31 M4 Christensen's media®l & (Al

Z107D% e A% wglolA 30CE 1 A 3 U Eek wketa m AdS Aot

HJrEE

7. %d 24

S

Aebd 2" {HA (LACL, HOBI, MBS1, BZPH)°] @ 55 Z74317] 918l H99S 5 B ExdfefolA] EAW
oA (mrellA, ccrdA, vps29A, yvhIA, fbp26A, inp5201A, caclA, ptp2A, ptc2A, dbrlA, ppglA, neml
A 2 gualAN)E YPD AA| wix]oA 30CE 16A13F &<t widFstar, Aldg A YPD wiX|= A B A sSth
(ODGOO = 02)

MFE7F Z7] 22 @A (logarithmic phase)(ODgo = 0.6 WA 0.8)o] ZEald A vjke] Auks MEZ 3|
718 AES AT UmA AE wgES PBSE 33 AFsta 9% 2 2A(FFI2F g P EE
o] 2Z3E YNB HiX])oll A 2A1ZE Bt vl the, SA] AA FAZ At A Azt

BBB £ ## §HAHBBB crossing-related gene: ITRIA, ITR3C, MPR1, FZC31, GAT201 2 PDRS02)¢) & 4
TS SAs7] Y, H99S w5 2 EATERLA] SAWol[sit4A (YSB4094), siwl4A (YSB4570), ssu72A
(YSB4242), gdalA (YSB4750) 2 xppIA (YSB5941)]= 30CE 16A|ZF &<t YPD B2 oA wj¥slal, 50mlo
2148 YPD HZ 2o Al MBS, 0Dgo¢] 0.80] st wj7hx] F7b wjgFsiict. 1 ths sl dS 25ml
B Belsha Q4 Red 0g W SRR 3 3 ARSI

shite] HHE 7|E wE £S5 RUEHEY] 98 A4 Ao ByEQa, OB FHE 10% FBSE ¥IstE

=3l Fy)o] RPMI1640 ®iAol A EF= ATt 120 rpmeE 43 R 8 (horizontal shaking)dt= CO, HiE7] oA
37CE 3AZF wiget &, AEE 94 BEelsta A 52 A2 AREE RNA FF 71 E(easy-BLUE,
iNtRON Biotechnology, Gyeonggi, Korea)E& ARgste] 2zt AZolA Total RNAE FE3F3, RTase(Thermo
Scientific, Waltham, MA, USA)S AF&3}e] cDNAS A L. MEHE 219 WX 238¢] %175. A Bold =
ghol M-S AL-8-31] gRT-PCR(Quantitative reverse transcription-PCR)S 3. A7) T3 FHA Eo)F
Zglol WAL Genome-wide functional analysis of phosphatases in the pathogenic fungus Cryptococcus

neoformans, Bahn YS et al., Nature Communications volume 11, Article number: 4212 (2020)& #ugd 4
[}
%

8. cwMPs (cell wall mannoproteins) O-linked &]%Fe] HPLC #4

cwMPoll Al O-linked Z#7+e] ¥4& Thak, E. J., Kim, J., Lee, D. J., Kim, J. Y. & Kang, H. A.
Structural analysis of N-/O-glycans assembled on proteins in yeasts. J. Microbiol. 56, 11-23 (2018)¢l
1A gHe R Fsoitt.

O-linked 2] atA}7be}o] = (oligosaccharide)™= 7H& ¥ (modified) 3Fo]l=2}z71E-4l (hydrazinolysis)ol ola =
AE cwMPEEE WEHIY. AZE cwMP (50pg)E hydrazine monohydrateo] | &AEstal 60C= 4A1%F H<t
ujj ok &) W55 W7 2 AZ(desiccation)A|7]aL, S NaHCOsoll £3jA17]1aL, (CHCO).09} &3star, &
& el 301 Bt vtk

0-=38 7S Dowex 50WX8-400 resins (Sigma-Aldrich, St. Louis, MO, USA)E AAstx 2-AA2 JFA YT}
(labelled). AAHE 0-Z87FS 90% solvent A(CIME UEZ F 2% oA |EA 2 1% tetrahydrofuran) 2 10%
solvent B (ZolA 5% o} EAL, 3% triethylamine ¥ 1% tetrahydrofuran)S AF&3sFe] TSKgel Amide-80 A&
(0.46 > 25cm, Tosoh Corp., Tokyo, Japan)o|A HPLCE A}&3}e] EA33tt. AMEZ 9 Fo, solvent Bo
B &S 1.0 ml/min® FEoA 60 Ho ZAA 90 9= Z7MA7)12 0-28 7S 833 AE7)(2475, Waters Corp.,
Milford, MA, USA)E &Yt o7] v 2 W& 42 747 360 nm 2 425 nmo|th. AZwEI#y] LAZE
Aol (Empower 2, Waters)E AFE3te] Ho]lHE 43T},
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AFo] 200 WA 300mgell o]23 F# FF7]o =(final larval instar) A 15 702 G. mellonella |
&l (Vanderhorst Wholesale, Inc., Saint Marys, OH, USA)E AF&3lvl. z}zhe] ZAsvlelolA] WolA] 9 oAy
H99S #3FE 30ColA whAl <lifmlolAsla, Aeislelir, PBSE 3 3 AH&ki, 100 cells/mle] FE= PBSO
AAGAIZTE. 2 FEetel 4000 /9] €. MeX2¥s AEE 10w vhs 2wk oaglA7E 43w 1000 A
=] (PB600-1, Hamilton Company, Reno, NV, USA)E A}-&3te] F ®AoA] wlx9t A Zk(proleg) Aloldll F=U3)
o &4 &R 6. mellonellas PBS ¥ FHdTH. 7AE 35S dAED HAC i 75 AolA 37C=E
ket wid RUEHAT. ofdule AA ¥Wata wAS o obfd SAULE Holx] e AEje] ol2d
Abgel Zlow dAegitt. A3 Fol HdZIstE (pupate) FES A A4S Hd AL, Prism 8
(GraphPad, San Diego, CA, USA)E& Al&3le] A& FHALS AHAsiu

7y x2TrEfolA] EdWolnitt 7 e HHAQ 7FE AT

10. STM-71¥F A Z(murine) 7HEA #4

41 7H4 /3 AU A -el2 NAT A'H v}lA(signature-tagged NAT selection marker)7} i EXIElolA|
wolA MEES 30TolA 16 A1zt 52k vlFgct. ste50A (STM # 282) 2 irelA (STM # 169) E<1W o]
#21 EZA (virulent) ¥ ¥5A (avirulent) 2T 752 AFEE Y.

EdWelA S} e 55 ASeta, PBSE 3 3 AFHsta, PBSOl Ald g thE sdst 45 x 10
cells)o & EO(DOO )SFA T,

7 34 R A/] w$2~ (Jackson Laboratory, Bar Harbor, ME, USA) Avertin (2,2,2-tribromoethanol,
T48402, Sigma-Aldrich, St. Louis, MO, USA)e] HZ Wl 412 vFHE)E ¥ U Y (intranasal

inhalation)< B8 A¥4 5 x 109 EYH (pooled) EAMO] A (5040 PBS) 2 7+AA AT},

i,
Hj

of

T E2vbElolA] Al DNA 2Fo]H.2 2] (input phosphatase genomic DNA library)E +=H|3}7] ¢
T 2000= 100xg/ml chloramphenicol®e] ¥ 3% YPD viX|ol] =" (spread)stal 30ColA 3 & &
»Ag 3t 8.

0%

o ot
oo 44

H
oo

fd

o ulFHA Fo (Avertin) 2 3| AYAIH
o st ¥ 24S 100ug /ml 22
%?_ WiFet ths At 3 3.
9 (input) 2 AFE(output) AENA AF

E
%
=2
i o
lm
1A ﬂilo
iil =)
)—‘ r_J
1o 1-r1
%
o mZ
f
s o\
(N
s
Yo 2
o, ﬂ E)
¥
! fss

}\ =
CTAB(cetyl trimethylammonium bromlde) WHE ARRStY Y F
DNAE F= 3.
gRT-PCR A| 2=®1(CFX96, Bio—Rad, Hercules, CA, USA)S A}&3le] Bl Eo] 2 ~#}lo|H & Quantitative PCRS

A ACt

Ao, SUoASE 20 wae Agste] ARon, s DA el A WsE AN, w4

-(Ct, Target-Ct, Actin) output- (Ct, Target-Ct,

ol

(input) ™ AF&E(output) AEe T Z2=-93E 23 H4 (logy 2

Actin)input)

)2 AREE A

11. In vitro BBB %3}(BBB-crossing) 2 BBB #Z(BBB-adhesion) #4

N

2F 9 mAE A WA E(CMEC/D3 AlEF, Merck & Co., Kenilworth, NJ, USA)E 7]&Ee] <deixd WS 7]
o3

ol
Hho 2 thg3 o] HjgH A},

o
=
[«0

8, EGM-2 wiA](Lonza Group, Basel, Switzerland)olA] 5 x 10" hCMEC/D3 AEE FH]slaL, BBB—%J"’Jr
e ZF2}A(Corning, Inc.)o2 FEH 8 thaAd < (BD Biosciences)oll 3% (seeding)dtil, BBB-%

el 129 ZH O] E(BD Biosciences)oll & ch. 3 thd, 2.5% QU o] HFH EGM-2 HHX]
a4 e FUER wjgsklth. 0 vMlexERk HF S A, wiAE 0.5x 3AE EGM-2 viA R aLA|

Bl Hr X ko
2 o 4
Nv Mo

o) MIO

2

— 1 22 —
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il AES 37C 2 5% CO.oA FABFETE. AlE Ato]l URAH(tight junction)d FZAA (integrity)&

epithelial volt/ohm meter (EVOM2 device, World Precision Instruments)el <] ~200 Sz/cm294 TEER(trans-

endothelial electrical resistance)’} S38ES eldtoan HAZH .

BBB-E3 BAS 9la, C. WQEZwA W (H99), mprid Ewo] @ Easfelold] A4 Edwele] 5 x 107
MEE PBS 500 peel H7hsk Aguatell HESATE. 5% 0, B 37TelA 24A1%F wFE & CFUE Al5-3ho]

(¢

£
°
of{

AU Bashe AZ54E S490. AT 9F AT

ekl d3 A<k vpe} o] TEERO] ¢)8] tight junction
A4S =439 th. BBB ©]% H]&(BBB migration ratio)& Z+ HAE 59 output CFUZ WTY input CFUE
Lo} Alakgict

BBB %3 HAS 98, 5 x 10 A¥EZ ¥FeE 10040 PBSE 129 Zeo|EoA 443 hQEC/DS AEe] ©a

(monolayer)oll &3t 5% C0, 2 37C ZZoNA 24A1%F &k vk, vl 5, HH?}%:% PBS®Z 3 3] Alzls}t
I, 37CAA 308 Fo W 2842 FWolAdsle &5 AXEE L3 (burst)A 7| FHSIS (FU AZ3t=S
A A5 k. BBB- 5—3%(888 adhesion ratio)= 2} EB|2E #39 R&H (FUE WI C. v¥xEvkxeo] (FUR
ol A4kl

12. C. Yo xavtx FauletolA] tlolg o] t)d tlojgHjo]~ T3
C. Jeoexzntx ¥ Autelolx] Aol glolue]g]e] Fdd 2L A% dlo]8 (phenomic and genomic data)ol
g Aee go

(http://phosphatase.cryptococcus.org) e Cryptococcus  neoformans  Phenome  Gateway  Database
(http://www.cryptococcus.org/)S 7lE3lc).

13HA1817] Q& Cryptococcus  neoformans  Phosphatase  Phenome  Database

13. SAEA

GraphPad Prism W7 8& Ap&ste]l S 4 Fddct. Ae ik £4 9 dd #4& %’4811 Bonferroni 9]
o5 v HAEZ 35 ANOVAZF AR E AT, 2 B & A

Lk, Fal SIM EAolA steb0A (%A EHZ?L)Q} Sl Azt T
HaEg s I B4k 240 o&) A=A

A Ao 1: C.neoformans?] XA ElolA] FAR} FA

FungiDB C. U X 2ZWF~(H99 ) A& H]O]Eiﬂﬂol’\ http://fungidb.org/fungidb)oll A EAdlelolA|Z F
AEAE F3 ZAPSLa, ol59] wuld AMPEE BAste] xdEtolA] B Ev1Y EAE AFSSITE.
olZ B3 C. vexarnka 4 1397 4 £~ -ﬂrE]ro]'zﬂ FRAAE AT, (347] 3% 2 #Han)

e
3

#* 2
number H99 1D Gene name number H99 1D Gene name

1 CNAG_00057 FPP1 71 CNAG_03262 INM101
2 CNAG_01519 EEPI 72 CNAG_03296 SIWi4
3 CNAG_02681 APH3 73 CNAG_03396 NPY1

4 CNAG_02944 APHI 74 CNAG_03491 NDX3

5 CNAG_03673 PPZ1 75 CNAG_03541 PIC7

6 CNAG_04354 XPP1 76 CNAG_03657 LDP1

7 CNAG_04453 IPC1 77 CNAG_03679 ACY1

8 CNAG_04782 PPU1 78 CNAG_03706 GLC7

9 CNAG_06115 APH4 79 CNAG_03765 TPS2
10 CNAG_06967 APH2 80 CNAG_03871 LTP1
11 CNAG_07629 EPP1 81 CNAG_03893 SDP102

_13_
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12 CNAG_00076 NDX6 82 CNAG_03949 PHO13
13 CNAG_00146 PBY101 83 CNAG_03957 -
14 CNAG_00175 - 84 CNAG_03963 OCA1
15 CNAG_00182 VPS29 85 CNAG_03984 YCH1
16 CNAG_00263 PTP4 86 CNAG_03996 GDA1
17 CNAG_00265 IDI1 87 CNAG_04049 PPP5
18 CNAG_00316 HAMI 88 CNAG_04104 AKP3
19 CNAG_00390 YIR1 89 CNAG_04113 PTP3
20 CNAG_00408 PPH3 90 CNAG_04120 FCP1
21 CNAG_00427 PIC5 91 CNAG_04221 FBP26
22 CNAG_00498 CDC14 92 CNAG_04224 PSR1
23 CNAG_00500 PIC1 93 CNAG_04236 -
24 CNAG_00533 TIM50 94 CNAG_04268 APN2
25 CNAG_00554 15C1 95 CNAG_04475 HPP3
26 CNAG_00790 DPP1 96 CNAG_04718 PCDI101
27 CNAG_00810 HAD4 97 CNAG_04731 PCD102
28 CNAG_01054 SSU72 98 CNAG_04732 PCD1
29 CNAG_01177 NEMI 99 CNAG_04796 CNA1
30 CNAG_01203 YVHI 100 CNAG_04833 TEPI
31 CNAG_01254 0CA101 101 CNAG_04852 NDX4
32 CNAG_01314 PPP1 102 CNAG_05080 CWHA3
33 CNAG_01346 HPP2 103 CNAG_05155 PIP2
34 CNAG_01357 SDP101 104 CNAG_05286 LDP2
35 CNAG_01412 PAHI1 105 CNAG_05301 CRN1
36 CNAG_01436 SIT4 106 CNAG_05306 PTC701
37 CNAG_01496 PPT1 107 CNAG_05529 HADS
38 CNAG_01498 AKP2 108 CNAG_05567 PPP3
39 CNAG_01518 PlU1 109 CNAG_05568 PRY1
40 CNAG_01532 INP52 110 CNAG_05617 GPI13
41 CNAG_01572 CDC25 111 CNAG_05639 PPS1
42 CNAG_01604 - 112 CNAG_05692 LCB3
43 CNAG_01744 HAD1 113 CNAG_05892 SHB17
44 CNAG_01823 INM1 114 CNAG_06064 PIPI
45 CNAG_01864 NDX5 115 CNAG_06065 SACI101
46 CNAG_01877 GUAIL 116 CNAG_06080 SACI
47 CNAG_01900 NDX1 117 CNAG_06122 HAD6
48 CNAG_01901 NDX2 118 CNAG_06132 HADS
49 CNAG_02001 INP5203 119 CNAG_06141 DUT101
50 CNAG_02109 INP5201 120 CNAG_06232 HPPI1
51 CNAG_02161 ASP1 121 CNAG_06236 NGL3
52 CNAG_02177 PPH22 122 CNAG_06251 PPP4
53 CNAG_02236 PPG1 123 CNAG_06418 PIC6
54 CNAG_02375 FIG4 124 CNAG_06499 DPP101
55 CNAG_02453 PTP5 125 CNAG_06549 CET1
56 CNAG_02470 PPP2 126 CNAG_06587 0CAZ
57 CNAG_02487 PHS1 127 CNAG_06617 -
58 CNAG_02490 MRE11 128 CNAG_06647 cnel
59 CNAG_02545 IPP1 129 CNAG_06698 HAD9
60 CNAG_02740 RPP1 130 CNAG_06900 -
61 CNAG_02772 PIU101 131 CNAG_06966 AKPI1
62 CNAG_02861 HIS2 132 CNAG_06969 HAD7
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63 CNAG_02878 GEP4 133 CNAG_07317 INP5202
64 CNAG_02986 YSAI 134 CNAG_07354 MET22
65 CNAG_03014 CAX4 135 CNAG_07372 OXK1

66 CNAG_03052 PIC2 136 CNAG_07434 HAD3

67 CNAG_03078 NPPI1 137 CNAG_07547 GPI1

68 CNAG_03190 CCR4 138 CNAG_07692 YAD1

69 CNAG_03202 CAC1 139 CNAG_07740 HAD2

70 CNAG_03222 DBR1

C. vleE=vize] wasteholal A4 $A4 A% the 37b4 AHLS wAS. (1) . desnsag Ea
shebobAle] i AEE sluelAnek WA AARIAID U o, (2) C. WeE=wss] B2a 7
= 7o Balste] RESolw Behn 21709 Bud B2yl Eashelelal (PIP)7E sl gt

ofAle FRE
12

(3) C. MeLEat T2 ArFe AR 70 4 Lavbelold fUAE s 9

AN 2: C. YoEXEvs XANElA SdHe] Foluga T&

A7) AA G 19 1397] 24 EAsgbelolA] SRR ] WE A EdwolA2 A ZEAL in vitro @ in vivo &
&3 =7 (phenotypic trait)S A3},

139 7Heo] A xAsbelolA FAR} = 15 M(PIPL, PIP2, YSAI, CNAI, CAC1, TPS2, CCR4, HADI, EPPI, XPPI,
APHI, ASPI, ISCI, PPGI, PPH3):= o)A ATolA 7|5H oz EA3E AT, L3 o] d Ao 7|ttola] E
Hol grojB ez F5S 93 FIvobAl mwijle] gl 270e] EstetobAl KAA(OXKI R FBP26) AA dFE
Astdar, TF o] goludy F&S Hs) DNA 23 Lrddo] e Eadelold] FAR(APN2) 22X +

F8 AR,

TH ATl FH 100 AU A el EAWe] 5 (PIPI, PIP2, OXKI, FBP26, 2 APNzo| disl 242}
270 CACIOl dis 17H) floll, d'e] af SEawIEdoHE=E AaUA BaE Efete =2ASEYA A
3 w7 (nourseothricin resistance marker)E AR5l UlFR %54 %3 719 312 A4 (large-scale
homologous recombination-based gene deletion)S ST, LEAQ] Exulelola] EAWo] golHeldE
TEA7 Ss 4 el da 2 o)de] HYAe Eddwels AEta WUw PCR(diagnostic PCR) %
Southern blot 45 B3 FHAAES FQlstSitt.

I Az} 109702 ExdelolAlS R 219709 o] #57F AMEA AZHJek. oA AAE 117] W
o] #F¢} gEo] 114719 EAulElolA S thEsE 230709 EdWHo] 73 gk BAjo] = E AT, (257
AEQom olfE= F<43b) slr] T 394, 3741 2 2744% controlo|™, 4341, 4342, 1429, 1430, 4288,
4289, 275, 277, 1704, 1705, 42+ &4 AFolA A=d 117) #Fola, UYWA= AFA Azkd 2197] Wol
Einalli=

ﬂ!

#£ 3
Gene ID Gene name Strain names Genotypes Parents
(YSB #)

CNAG_07507 STE50 3741 MATa steb0A : :NAT-STM#234 H99S
(STM positive control)

CNAG_03670 IRE1 2744 MATa irelA ::NAT-STW#169 (STM negative H99S
control)

CNAG_04221 FBP26 4341, 4342 MATa fbp26 A : :NAT-STM#146(previously H99S
constructed)

CNAG_04268 APN2 1429, 1430 MATa apn2A : :NAT-STM#102(previously H99S
constructed)

CNAG_07372 OXK1 4288, 4289 MAT o oxklA ::NAT-STM#122 H99S
(previously constructed)

CNAG_05155 PIP2 275, 277 MATa ptp2A : :NAT-STH#184 H99S
(previously constructed)
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CNAG_06064 PIP1 1704, 1705 MATa ptplA ::NAT-STH#125(previously H99S
constructed)
CNAG_03202 CACI 42 MATa caclA ::NAT-STM#159(previously H99S
constructed)
CNAG_02986 YSAI 5013, 5014 MATa ysalA ::NAT-STM#116 H99S
CNAG_00057 FPPI 4596, 4597 MATa fppl A NAT-STH#184 H99S
CNAG_01519 EEPI 4659, 4662 MATa eepl A NAT-STM#191 H99S
CNAG_02681 APH3 4051, 4052 MAT o aph3 A : :NAT-STM#150 H99S
CNAG_02944 APH1 3478, 3479 MAT o aphlA : :NAT-STM#191 H99S
CNAG_03673 PP71 5788, 5789 MAT o ppzl A : :NAT-STM#295 H99S
CNAG_04354 XPP1 5941, 5942, 6628|)ATa xpplA ::NAT-STM#234 H99S
CNAG_04782 PPUI 6630, 6631 MATa ppul A : :NAT-STH#212 H99S
CNAG_06967 APH2 3484, 3485 MAT o aph2 A : :NAT-STM#159 H99S
CNAG_07629 EPPI 4922, 4924 MAT a eppl A : :NAT-STH#240 H99S
CNAG_00076 NDX6 5140, 5141 MAT o ndx6 A -NAT-STM#159 H99S
CNAG_00146 PBY101 5153, 5154 MATa pbyl0I1A ::NAT-STH#S H99S
CNAG_00182 VPS29 4831, 4832 MAT o vpsZ29A : :NAT-STH#295 H99S
CNAG_00263 PTP4 5387, 5388 MATa ptp4 A NAT-STU#123 H99S
CNAG_00316 HAMI 5184, 5186 MAT o hamlA : :NAT-STM#212 H99S
CNAG_00390 YMR1 4262, 4554 MAT o ymrlA :NAT-STM#S H99S
CNAG_00408 PPH3 3776, 3778 MAT o pph3 A -NAT-STM#146 H99S
CNAG_00427 PIC5 5943, 5944 MAT o ptcb A -NAT-STM#43 H99S
CNAG_00498 CDC14 3620, 5359 | MATa cdcl4 A ::NAT-STM#116 H99S
CNAG_00500 | PTCI 289, 290 MATa ptclA ::NAT-STW#146 H99S
CNAG_00554 1SCI 4264, 4265 MATa isclA ::NAT-STH#43 H99S
CNAG_00810 HAD4 4194, 4197 MATa had4 A : :NAT-STM#116 H99S
CNAG_01054 | SSU72 4242, 4243 |MATo ssu72A : :NAT-STM#119 H99S
CNAG_01177 NEMI 4771, 4772 MAT o neml A : :NAT-STM#177 H99S
CNAG_01203 YVHI 4590, 4591 MAT o yvhlA ::NAT-STM#S H99S
CNAG_01254 0CA101 4075, 4077 MAT o ocalOlA ::NAT-STM#210 H99S
CNAG_01314 PPPI1 5058, 5059 MATa pppl A : NAT-STI#184 H99S
CNAG_01346 HPP2 4728, 4730 MAT a hpp2 A : :NAT-STH#204 H99S
CNAG_01357 SDP101 3613, 3614 | MATa sdplOlA ::NAT-STM#6 H99S
CNAG_01436 SIT4 4094, 4095 MAT o sit4dA ::NAT-STM#232 H99S
CNAG_01496 PPT1 5554, 5555 MATa pptlA ::NAT-STM#184 H99S
CNAG_01498 AKP2 5064, 5069 MAT o akp2A ::NAT-STH#G H99S
CNAG_01518 PUUI 4026, 4027 MAT o pmul A : :NAT-STM#205 H99S
CNAG_01532 INP52 4793, 4794 MATa 1np52A : :NAT-STH#201 H99S
CNAG_01744 HADI 4665, 4666 MAT o hadl A ::NAT-STH#204 H99S
CNAG_01823 N1 4608, 4609 MATa inmlA ::NAT-STM#191 H99S
CNAG_01864 NDX5 5466, 5467 MAT o ndx5A :-NAT-STM#150 H99S
CNAG_01877 GUA1 6161, 6163 MATa gualA ::NAT-STH#213 H99S
CNAG_01900 NDX1 5248, 5249 MATa ndxIA ::NAT-STH#210 H99S
CNAG_01901 NDX2 5504, 5505 MAT o ndx2A ::NAT-STM#211 H99S
CNAG_02001 INP5203 4692, 4693 MAT o 1np5203 A : :NAT-STH#205 H99S
CNAG_02109 INP5201 4607, 4929 MAT o 1np5201A : :NAT-STM#122 H99S
CNAG_02161 ASP1 5250, 5251 MAT a aspl A : :NAT-STH#240 H99S
CNAG_02236 PPG1 5772, 5940 MATa ppgl A NAT-STU#123 H99S
CNAG_02375 FIG4 4574, 4575 MATa figd A ::NAT-STM#150 H99S
CNAG_02453 PTP5 5469, 5470 MAT o ptp5 A :NAT-STM#191 H99S
CNAG_02470 PPP2 4819, 4822 MAT o ppp2A ::NAT-STM#290 H99S
CNAG_02487 PHS1 4022, 4023 MAT o phslA ::NAT-STH#225 H99S
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CNAG_02490 MRE11 4694, 5050 MAT o mrell A ::NAT-STM#242 H99S
CNAG_02772 PMU101 4670, 4671 MAT o pmul01 A ::NAT-STM#208 H99S
CNAG_03014 CAX4 4790, 4791 MAT o cax4 A ::NAT-STM#211 H99S
CNAG_03052 PIC2 1772, 1773 MATa ptc2A ::NAT-STM#224 H99S
CNAG_03078 NPPI1 5019, 5021 MATa npplA ::NAT-STM#119 H99S
CNAG_03190 CCR4 5591, 5594 MATa cerd A @ :NAT-STH#210 H99S
CNAG_03202 CACI 5650 MATa caclA ::NAT-STH#159 H99S
CNAG_03222 DBR1 4963, 4964 MAT o dbr1A ::NAT-STM#288 H99S
CNAG_03262 INN101 4529, 4530 MATa 1nm101A ::NAT-STM#201 H99S
CNAG_03296 SIWi4 4570, 4571 | MATa siwl4 A ::NAT-STM#225 H99S
CNAG_03396 NPY1 5105, 5107 MATa npylA ::NAT-STM#122 H99S
CNAG_03491 NDX3 5192, 5193 MAT o ndx3 A NAT-STM#201 H99S
CNAG_03541 PIC7 1860, 1861 MAT o ptc71A ::NAT-STH#53 H99S
CNAG_03657 LDPI 4382, 4383 MATa I1dpl A @ NAT-STH#231 H99S
CNAG_03679 ACY1 5838, 5839 MATa acyl A : :NAT-STI#43 H99S
CNAG_03765 TPS2 4373, 4433 MATa tps2A ::NAT-STH#232 H99S
CNAG_03871 LTP1 4044, 4045 MATa 1tplA ::NAT-STM#230 H99S
CNAG_03893 SDP102 3467, 3468 MAT o sdpl02A ::NAT-STM#119 H99S
CNAG_03949 PHO13 4374, 4376 MAT o phol3 A : :NAT-STN#234 H99S
CNAG_03963 0CA1 4054, 4055 MAT o ocal A : :NAT-STM#230 H99S
CNAG_03984 YCHI 4637, 4638 MAT o ychl A ::NAT-STM#208 H99S
CNAG_03996 GDA1 4750, 5821 MAT o gdalA : :NAT-STM#6 H99S
CNAG_04049 PPP5 4298, 4299 MAT a ppp5A : :NAT-STM#288 H99S
CNAG_04104 AKP3 5484, 5485 MAT a akp3 A ::NAT-STM#58 H99S
CNAG_04113 PTP3 4680, 4754 MAT o ptp3A ::NAT-STM#231 H99S
CNAG_04224 PSR1 5003, 5005 MATa psrlA ::NAT-STH#125 H99S
CNAG_04475 HPP3 4003, 4004 MAT o hpp3 A : :NAT-STM#211 H99S
CNAG_04718 | PCD101 5416, 5417 | MATa pcdl01A : :NAT-STH#146 H99S
CNAG_04731 PCD102 5422, 5424 MAT o pcdl02A ::NAT-STM#125 H99S
CNAG_04732 PCDI 5045, 5053 MAT o pedl A 2 NAT-STM#123 H99S
CNAG_04796 CNA1 4067, 4068 MAT o cnal A ::NAT-STM#290 H99S
CNAG_04833 TEP1 4622, 4623 MATa teplA ::NAT-STH#205 H99S
CNAG_04852 NDX4 5046, 5047 MAT o ndx4 A : :NAT-STH#204 H99S
CNAG_05080 CWH43 4508, 4509 MAT o cwh43 A : :NAT-STMH#213 H99S
CNAG_05286 LDP2 4721, 4722 MATa 1dp2A : :NAT-STH#218 H99S
CNAG_05301 CRN1 5095, 5096 MATa crnl A @ :NAT-STH#218 H99S
CNAG_05306 | P1C701 1867, 1868  |MATa ptc701A ::NAT-STU#5S8 H99S
CNAG_05529 HAD5S 5098, 5099 MAT o had5A : -NAT-STM#205 H99S
CNAG_05567 PPP3 4396, 4399 MAT @ ppp3 A : :NAT-STM#288 H99S
CNAG_05568 PRY1 5101, 5102 MATa pryl A NAT-STM#211 H99S
CNAG_05692 LCB3 4755, 5051, 5052| MATa 1chb3A : :NAT-STM#219 H99S
CNAG_05892 SHB17 4060, 4061 MAT o shbl7A : :NAT-STM#212 H99S
CNAG_06065 SAC101 4470, 4718 MAT o saclO1A ::NAT-STM#220 H99S
CNAG_06122 HADG 5476, 5477 MAT o had6 A : -NAT-STM#219 H99S
CNAG_06132 HADS 4464, 4475 MAT o had8 A : :NAT-STM#242 H99S
CNAG_06141 DUT101 5112, 5128 MAT o dut101A ::NAT-STM#208 H99S
CNAG_06232 HPPI 4092, 4093 MATa hppl A :NAT-STH#213 H99S
CNAG_06236 NGL3 4459, 4472 MAT o ngl3A ::NAT-STM#273 H99S
CNAG_06251 PPP4 4784, 4785 MAT o ppp4 A : :NAT-STH#296 H99S
CNAG_06418 PIC6 1875, 1876 MAT o ptc6 A NAT-STM#102 H99S
CNAG_06499 DPP101 4479, 4480 MAT o dppl01A ::NAT-STM#290 H99S
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CNAG_06587 0CA2 4841, 4842 | MATa oca2A : :NAT-STM#231 H99S
CNAG_06647 CDC1 5542, 5574 MATa cdclA ::NAT-STM#296 H99S
CNAG_06698 | HAD9 4485, 4486 | MAT o had9A : :NAT-STU#5S H99S
CNAG_06966 | AkPI 4892, 4893 | MATa akplA ::NAT-STU#150 H99S
CNAG_06969 | HAD7 4688, 4946 | MATa had7A : :NAT-STM#220 H99S
CNAG_07317 INP5202 4511, 4538 | MAT o inp5202A : :NAT-STM#102 H99S
CNAG_07434 | HAD3 4624, 4626 | MATo had3A ::NAT-STM#116 H99S
CNAG_07547 GPI1 4089, 4090 | MATa gpmlA ::NAT-STM#219 H99S
CNAG_07692 YNDI 4856, 6157 | MATa yndlA ::NAT-STM#119 H99S
CNAG_07740 | HAD2 4506, 4507 | MATa had2A ::NAT-STM#123 H99S
CNAG_00508 VPS17 5724 MAT o vpsl7A : :NAT-STM#220 H99S
CNAG_01315 VPS5 5683, 5684 | MATa wvps5A ::NAT-STM#221 H99S
CNAG_01426 VPS26 5671, 5672 MATa vps26 A ::NAT-STH#S H99S
CNAG_01837 VPS35 5615, 5616 | MATa vps35A4 : :NAT-STM#210 H99S
Double KO 0CAI01, 6634, 6635  [MATa ocalOlA ::NAT ocalA ::NEO YSB4075
OCAI

¥ AF(disruption strategies), Zzto]® AL, southern blot A¥, @ EdAwWo] &4 Holge ¥ oy
A7} %3k Cryptococcus neoformans Phosphatase Phenome Database (http://phosphatase.cryptococcus.or
gl g & dok.u A 2570 (H99  ID/Gene name S ZA 01572/(DC25, 06080/SACI, 04120/FCPI,
04453/ IPCI, 06549/CET1, 03706/GLC7, 00533/TIM50, 00265/IDI1, 02545/IPPI, 02740/RPPI, 02861/HISZ,
07354/ MET22, 01412/PAHI, 05617/GPI13, 05639/PPS1, 00790/DPP1, 03957/-, 02177/PPH22, 02878/GEP4,
01604/-, 06900/-, 06617/-, 00175/-, 06115/APH4, 04236/-)2] E~vlelolA] f-axte] A, AE 7hsd F4
ABAE A EopAd, o EdWolA iy FAAE BT Bidhe AAE o] Al (potential
aneuploidy) EARolATo] I5H A}, o= ymA 257 FAAZE AEel A AL = e A
gt

AAd 3: T29ES FHY % in vivo 2E ZEHUY
Ao 20] 4 ZH)EF 1147 AR Bk 230 e C. uleEEuksol ¥ AmtElolr] AA HolA S o] &8

SO&EQinvhﬂ)iﬁﬂH FdES ZAEEY. 30 R 2AL thFd 25(25, 30, 37 € 39T)olA A
A, EE, B4 A4 A, W 8 SdoAl), AEdA wEOFR/Gole F, Ash, f4 54,
, A= “x‘ & 2E# ) 2 dR73A FEAdelt. (3] 1 4 3
¥ 4
Abb. Description Tested condition
1 G¥0Wth at 25 incubated at 25C Cells were incubated at 25C for 1-6
different days
5 temperature 30 o ' 0
incubated at 30C Cells were incubated at 30C for 1-6
days.
3 37 incubated at 37°C Cells were incubated at 37°C for 1-6
days.
4 39 incubated at 39°C Cells were incubated at 39°C for 1-6
days.
5 Mat ing MAT |Mating Cells were incubated with opposite
mating type cells onto the V8 media
in the dark for 15 days.
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Virulence
factors

MEL

Melanin

Cells were spotted onto the Niger
seed media containing glucose and
further incubated at 37C for 1-4
days.

CAP

Capsule

Cells were incubated onto the
solid-agared DME media and relative
packed cell volume was measured

URE

Urease

Cells were spotted onto the
Christensen's agar media and further

incubated at 30°C for 1-4 days.

10

11

12

13

14

Osmotic/cation
salt stress

NCR

NaCl treatment under glucose-rich
condition

Cells were spotted onto the YPD
media containing 1.5 M NaCl for 1-6
days.

KCR

KC1 treatment under glucose-rich
condition

Cells were spotted onto the YPD
media containing 1.5 M KC1 for 1-6
days.

SBR

Sorbitol treatment under
glucose-rich condition

Cells were spotted onto the YPD
media containing 2 M sorbitol for
1-6 days.

NCS

NaCl treatment under
glucose-starved condition

Cells were spotted onto the YP media
containing 1 M NaCl for 1-6 days.

KCS

KCI treatment under
glucose-starved condition

Cells were spotted onto the YP media
containing 1 M KCI for 1-6 days.

SBS

Sorbitol treatment
underglucose-starved condition

Cells were spotted onto the YP media
containing 2 M sorbitol for 1-6
days.

15

16

17

18

Oxidative stress

HPX

Hydrogen peroxide

Cells were spotted onto the YPD
media containing 2.5 ~ 3.5 mM
concentration of hydrogen peroxide
for 1-6 days.

TBH

Tert-butyl hydroperoxide

Cells were spotted onto the YPD
media containing 0.6 ~ 0.8 mM
concentration of tert-butyl
hydroperoxide for 1-6 days.

MD

Menadione

Cells were spotted onto the YPD
media containing 0.01 ~ 0.03 mM
concentration of menadione for 1-6
days.

DIA

Diamide

Cells were spotted onto the YPD
media containing 2 ~ 3.5 mM
concentration of diamide for 1-6
days.

19

20

Genotoxic stress

MMS

Metyl methanesulfonate

Cells were spotted onto the YPD
media containing 0.02 ~ 0.06% MMS
for 1-6 days.

HU

Hydroxyurea

Cells were spotted onto the YPD
media containing 90 ~ 110 mM
concentration of HU for 1-6 days.

21

22

ER
Stress

™

Tunicamycin

Cells were spotted onto the YPD
media containing 0.2 ~ 0.4 pg/ml
concentration of TM for 1-6 days.

DIT

Dithiothreitol

Cells were spotted onto the YPD
media containing 15 ~ 20 mM
concentration of DIT for 1-6 days.

23

Heavy metal
stress

CDS

CdSO,

Cells were spotted onto the YPD
media containing 20 ~ 35 pM
concentration of for CdSO4 1-6 days.
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24 Cell CR |Congo-red Cells were spotted onto the YPD
wal l/membrane media containing 0.8 ~ 1% congo-red
stress for 1-6 days.

25 CFW |Calcofluor white Cells were spotted onto the YPD
media containing 3 ~ 5 mg/ml
concentration of CEW for 1-6 days.

26 SDS  |Sodium dodecyl sulfate Cells were spotted onto the YPD
media containing 0.03 ~ 0.05% SDS
for 1-6 days.

27 | Antifungal drug 5FC |Flucytosine Cells were spotted onto the YPD

susceptibility media containing 300 ~ 500 pg/ml
concentration of flucytosine for 1-6
days.

28 AMB | Amphotericin B Cells were spotted onto the YPD
media containing 0.8 ~ 1.8 pg/ml
concentration of Amphotericin B for
1-6 days.

29 FCZ |Fluconazole Cells were spotted onto the YPD
media containing 10 ~ 18 pg/ml
concentration of fluconazole for 1-6
days.

30 FDX |Fludioxonil Cells were spotted onto the YPD
media containing 0.5 ~ 5 pg/ml
concentration of fludioxonil for 1-6
days.

T 12 C. vexantzao ¥avtetold AAdd 23k in vitro A9 FH2EHE XdE WE 2 in vivo 2
Zzadgs veld AHolth. dl7] F 5 WA X 10E 307HA Bd8 | uid dHolEE FeAEEE FAHoR
el Aotk = 1 2 X 5 A 1094, & X -3 ¢ A /35, -2 0 M (moderately) A/
T4, -1 ¢ oFgh(weakly) A/, 0 0 oFRBE FAF, 41 kg S7H/ WA, +2 ¢ ok SO/, 43 0 S
Z7H/WAgeltt. stz ® 5% zZF fAxte] AAo] 25, 30, 37 @ 39ToA e Ao mxE= J3Fe FelE A
ot}.
F5
Growth at different temperature

H99 1D Name 25 30 37 39

00057 FPP1 0 0 0 0

00076 NDX6 0 0 0 0

00146 PBY101 0 0 0 1

00182 VPS29 0 0 0 0

00263 PTP4 0 0 0 0

00316 HAMI 0 0 0 0

00390 VIR1 0 0 0 0

00408 PPH3 0 0 0 0

00427 PIC5 0 0 0 0

00498 CDC14 0 0 0 0

00500 PIC1 0 0 0 0

00554 1SC1 0 0 0 0

00810 HADA 0 0 0 0

01054 SSU72 0 0 -1 -1

01177 NEMI 0 -1 -2 -3

01203 YVHI 0 -2 -1 -1

01254 0CAI01 -1 -1 0 0

01314 PPP1 0 0 0

01346 HPP2 0 0 0

01357 SDP101 0 0
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01436 SIT4 0 0 0 0
01496 PPTI 0 0 0 0
01498 AKP2 0 0 0 0
01518 PMUI 0 0 0 0
01519 EEPI 0 0 0 0
01532 INP52 0 0 0 0
01744 HADI -1 0 0 0
01823 INII 0 0 0 0
01864 NDX5 0 0 0 0
01877 GUAL 0 -2 -1 -2
01900 NDXI 0 0 0 0
01901 NDX2 0 0

02001 INP5203 0 0

02109 INP5201 0 -1 -1 -2
02161 ASPI 0 0 0 0
02236 PPGI 0 -2 -3 -3
02375 FIG4 0 0 0 -2
02453 PIP5 0 0 0 0
02470 PPP2 0 0 0 -1
02487 PHSI 0 0 -1 -1
02490 MRE11 0 0 -2 -2
02681 APH3 0 0 0 0
02772 PHU101 0 0 0 0
02944 APHI 0 0 0 0
02936 ) 0 0 0 0
03014 CAX4 0 0 0 0
03052 PIC2 -1 -1 0 0
03078 NPPI 0 0 0 0
03190 CCR4 0 -1 -2 -3
03202 CACI 0 0 0 0
03222 DBRI 0 -2 -1 -2
03262 INM101 0 0 0 0
03296 SINi4 0 -1 -1 -1
03396 NPYI 0 0 0 0
03491 NDX3 0 0 0 0
03541 PIC7 0 0 0 0
03657 LDPI 0 0 0 0
03673 PPZ1 0 0 0 0
03679 ACYI 0 0 0 0
03765 IPS2 0 0 -3 -3
03871 LTPI 0 0 0 0
03893 SDP102 0 0 0 0
03949 PHOL3 0 0 0 0
03963 0CAL 0 0 0 0
03984 YCHI 0 0 0 0
03996 GDAL 0 0 0 0
04049 PPP5 0 0 0 0
04104 AKP3 0 0 0 0
04113 PIP3 0 0 0 0
04221 FBP26 -1 -1 -1 -1
04224 PSRI 0 0 0 0
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04268 APN2 0 0 0 -1
04354 XPP1 0 0 0 0
04475 HPP3 0 0 0 0
04718 PCD101 0 0 0 0
04731 PCD102 0 0 0 0
04732 PCDI1 0 0 0 0
04782 PPUI 0 0 0 0
04796 CNAI 0 0 -2 -3
04833 TEP1 0 0 0 0
04852 NDX4 0 0 0 0
05080 CH43 0 0 0 0
05155 PIP2 0 -1 0 0
05286 LDP2 0 0 0 0
05301 CRNI 0 0 0 0
05306 PIC701 0 0 0 0
05529 HAD5S 0 0 0 0
05567 PPP3 0 0 0 0
05568 PRY1 0 0 0 0
05892 SHB17 0 0 0 0
06064 PIPI1 0 0 0 0
06065 SAC101 0 0 0 0
06122 HADG 0 0 0 0
06132 HADS 0 0 0 0
06141 DUT101 0 0 0 0
06232 HPP1 0 0 0 0
06236 NGL3 0 0 0 0
06251 PPP4 0 0 0 0
06418 PTC6 0 0 0 0
06499 DPP101 0 0 0 2
06587 OCAZ2 0 0 0 0
06647 cDC1 0 0 0 0
06698 HAD9 0 0 0 0
06966 AKPI 0 0 0 0
06967 APH2 0 0 0 0
06969 HAD7 0 0 0 0
07317 INP5202 0 0 0 0
07372 OXK1 0 0 -1 0
07434 HAD3 0 0 0 0
07547 GPI1 0 0 0 0
07629 EPP1 0 0 0 0
07692 YNDI1 0 0 0 0
07740 HAD2 0 0 0 0
[0138] 3t7] & 62 7} FRte] Ade] whl 28 9S4 Al vAE FEgS YERd 3ol
X6
[0139] Mating Virulence factors
H99 1D Name MAT MEL CAP URE

00057 FPP1

00076 NDX6
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00146 PBY101 -2 0 0 0
00182 VPS29 0 -1 0 2
00263 PTP4 0 0 0 0
00316 HAMI 0 0 0 0
00390 YHR1 0 0 0 0
00408 PPHS 0 0 0 0
00427 PIC5 0 0 0 0
00498 CDC14 0 0 0 0
00500 PICI 1 0 0 0
00554 1SC1 0 0 0 0
00810 HAD4 0 0 0 0
01054 SSU72 -3 -1 0 0
01177 NEMI -3 -2 1 3
01203 YVHI -2 -1 0 -3
01254 0CA101 -3 0 0 0
01314 PPPI 0 0 0 0
01346 HPP2 0 0 -2 0
01357 SDP101 0 0 0 0
01436 SIT4 0 0 2 0
01496 PPTI 0 0 0 0
01498 AKP2 0 0 0 0
01518 PMUI 0 0 0 0
01519 EEPI 0 0 0 0
01532 INP52 0 0 0 0
01744 HADI -2 0 0 0
01823 INII 0 0 0 0
01864 NDX5 0 0 -1 0
01877 GUAL -3 -3 0 -3
01900 NDXI 0 0 0 0
01901 NDX2 0 0 0
02001 INP5203 0 0 0
02109 INP5201 -3 -3 3 3
02161 ASPI 0 0 0 0
02236 PPGI -3 -3 0 3
02375 FIG4 0 0 1 0
02453 PIP5 0 0 0 -2
02470 PPP2 0 0 0 0
02487 PHSI 0 0 3 0
02490 MRE11 0 -1 0 0
02681 APH3 0 0 0 0
02772 PHU101 0 0 0 0
02944 APHI 0 0 0 0
02986 YSAI 0 0 0 0
03014 CAX4 0 1 0 0
03052 PIC2 -3 -3 0 0
03078 NPPI 0 0 0 0
03190 CCR4 -2 -1 2 3
03202 CACI -3 -3 -3 1
03222 DBRI -3 -3 3 3
03262 INM101 0 0 0 0
03296 SINi4 -2 -1
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03396 NPYI 0 0 0 0
03491 NDX3 0 0 0 0
03541 PIC7 0 0 0 0
03657 LDPI 0 0 0 0
03673 PPZ1 0 0 0 0
03679 ACYI 0 0 0 0
03765 IPS2 0 -2 0 1
03871 LTPI 0 0 0 0
03893 SDP102 0 0 -1 0
03949 PHOL3 0 0 0 0
03963 0CAL 0 0 -1 0
03984 YCHI 0 0 0 0
03996 GDAL -1 0 0 0
04049 PPP5 0 0 -1 0
04104 AKP3 0 0 0 0
04113 PIP3 0 0 0 0
04221 FBP26 -3 -3 0 0
04224 PSRI 0 -1 -2 0
04268 APN2 0 0 0 0
04354 XPPI 0 -1 0 2
04475 HPP3 0 0 0 0
04718 PCD101 0 0 0 0
04731 PCDI102 0 0 1 0
04732 PCDI 0 0 0 0
04782 PPUI 0 0 0 0
04796 CNAL -2 -3 2 2
04833 TEPI 0 0 0 0
04852 NDX4 0 0 0 0
05080 CIH43 0 0 -1 0
05155 PIP2 -3 -3 -2 0
052386 LDP2 0 0 0 0
05301 CRN1 2 0 0 0
05306 PIC701 0 0 0 0
05529 HADS 0 0 0 0
05567 PPP3 0 0 0 0
05568 PRYI 0 0 0 0
05892 SHB17 0 0 0 0
06064 PIPI 0 0 0 0
06065 SAC101 0 0 0 0
06122 HAD6 0 0 0 0
06132 HADS 0 0 0 0
06141 DUT101 0 0 0 0
06232 HPPI 0 0 0 0
06236 NGL3 0 0 -1 0
06251 PPP4 0 0 0 0
06418 PTC6 -1 0 0 0
06499 DPP101 0 0 0 0
06587 0cAZ 0 0 0 0
06647 Dl 0 0 2 0
06698 HAD9 0 0 0 0
06966 AKPI 0 0 0 0

_24_




[0140]

[0141]

ZIHSd 10-2021-0137384

06967 APIHZ2 0 0 0 0
06969 HAD7 0 0 0 0
07317 INP5202 0 0 0 0
07372 OXK1 0 -2 0 0
07434 HAD3 0 0 0 0
07547 GPM1 0 0 0 0
07629 EPP1 0 0 0 0
07692 YNDI 0 0 -2 0
07740 HAD2 0 0 0 0
a7] % 7S 7ZF fARte] AXo] AR 2Ef s nE JIFS el Aot
*7
Osmotic/cation salt stress
H99 1D Name KCR NCR SBR KCS NCS SBS
00057 FPPI 0 0 0 0 0 0
00076 NDX6 0 0 0 0 0 0
00146 PBYI01 0 0 0 0 0 0
00182 VPS29 0 0 0 0 0 0
00263 PTP4 0 0 0 0 0 0
00316 HAMI 0 0 0 0 0 0
00390 VIR1 0 0 0 0 0 0
00408 PPH3 0 0 0 0 0 0
00427 PICS 0 0 0 0 0 0
00498 CDC14 0 0 0 0 0 0
00500 PICI 0 0 0 0 0 0
00554 I5CI 0 -3 0 0 -3 0
00810 HAD4 0 0 0 0 0 0
01054 SSu72 -2 -3 -2 -1 -2 -1
01177 NEMI -1 -3 -1 -1 -1 -1
01203 VVH1 0 0 0 0 0 0
01254 0CA101 0 0 0 0 0 0
01314 PPP1 0 0 0 0 0 0
01346 HPP2 0 0 0 0 0 0
01357 SDP101 0 0 0 0 0 0
01436 SIT4 0 0 0 0 0 0
01496 PPTI 0 0 0 0 0 0
01498 AKP2 0 0 0 0 0 0
01518 PUUI 0 0 0 0 0 0
01519 EEPI 0 0 0 0 0 0
01532 INP52 0 0 0 0 0 0
01744 HAD1 -1 -1 -1 0 0 0
01823 INMI 0 0 0 0 0 0
01864 NDX5 0 0 0 0 0 0
01877 GUAI -3 -3 -3 -2 -2 -2
01900 NDX1 0 0 0 0 0 0
01901 NDX2 0 0 0 0 0 0
02001 INP5203 0 0 0 0 0 0
02109 INP5201 -2 -3 -1 -2 -2 -2
02161 ASPI 0 0 0 0 0 0
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02236 PPG1 -1 -3 -1 0 -3 0
02375 FIG4 0 0 0 0 0 0
02453 PTP5 0 0 0 0 0 0
02470 PPP2 0 0 0 0 0 0
02487 PHS1 -2 -2 0 -2 -2 0
02490 MRE11 0 0 0 0 0 0
02681 APH3 0 0 0 0 0 0
02772 PIUI01 0 0 0 0 0 0
02944 APHI 0 0 0 0 0 0
02986 VSA1 0 0 0 0 0 0
03014 CAX4 0 0 0 0 0 0
03052 PIC2 0 0 -1 0 0 0
03078 NPPI1 0 0 0 0 0 0
03190 CCR4 0 0 0 0 0 0
03202 CACI 0 0 0 0 0 0
03222 DBR1 -2 -2 -2 -2 -3 -2
03262 INM101 0 0 0 0 0 0
03296 SIi4 -1 -1 0 -1 -1 0
03396 NPY1 0 0 0 0 0 0
03491 NDX3 0 0 0 0 0 0
03541 PTC7 0 0 0 0 0 0
03657 LDPI 0 0 0 0 0 0
03673 PPZ1 0 -2 0 0 0 0
03679 ACY1 0 0 0 0 0 0
03765 TPS2 0 0 0 0 0 0
03871 LTPI 0 0 0 0 0 0
03893 SDP102 0 0 0 0 0 0
03949 PHO13 0 0 0 0 0 0
03963 0CA1 0 0 0 0 0 0
03984 V(i1 0 0 0 0 0 0
03996 GDA1 0 -2 -2 0 -3 -1
04049 PPP5 0 0 0 0 0 0
04104 AKP3 0 0 0 0 0 0
04113 PTP3 0 0 0 0 0 0
04221 FBP26 0 -1 -1 0 -1 -1
04224 PSR1 0 0 0 0 0 0
04268 APNZ 0 0 0 0 0 0
04354 XPP1 0 0 0 0 0 0
04475 HPP3 0 0 0 0 0 0
04718 PCDI01 0 0 0 0 0 0
04731 PCD102 0 0 0 0 0 0
04732 PCDI1 0 0 0 0 0 0
04782 PPUI 0 0 0 0 0 0
04796 CNA1 -2 -3 -2 -1 -2 -2
04833 TEPI 0 0 0 0 0 0
04852 NDX4 0 0 0 0 0 0
05080 ClH43 0 0 0 0 0 0
05155 PTP2 -1 -1 -1 -1 -1 -1
05286 LDP2 0 0 0 0 0 0
05301 CRN1 0 0 0 0 0
05306 PIC701 0 0 0 0 0
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05529 HADS 0 0 0 0 0 0
05567 PPP3 0 0 0 0 0 0
05568 PRY1 0 0 0 0 0 0
05892 SHB17 0 0 0 0 0 0
06064 PIPI 0 0 0 0 0 0
06065 SAC101 0 0 0 0 0 0
06122 HAD6 0 0 0 0 0 0
06132 HADS 0 0 0 0 0 0
06141 DUT101 0 0 0 0 0 0
06232 HPP1 0 0 0 0 0 0
06236 NGL3 0 0 0 0 0 0
06251 PPP4 0 0 0 0 0 0
06418 PTC6 0 -2 0 0 0 0
06499 DPP101 0 0 0 0 0 0
06587 0CA2 0 0 0 0 0 0
06647 el 0 0 0 0 0 0
06698 HAD9 0 0 0 0 0 0
06966 AKPI 0 0 0 0 0 0
06967 APHZ 0 0 0 0 0 0
06969 HAD7 0 0 0 0 0 0
07317 INP5202 0 0 0 0 0 0
07372 OXK1 1 0 0 0 0 0
07434 HAD3 0 0 0 0 0 0
07547 GPM1 0 0 0 0 0 0
07629 EPPI1 0 0 0 0 0 0
07692 YND1 0 0 0 0 0 0
07740 HAD2 0 0 0 0 0 0

a7] % 88 7zt frAzte] AMo] At 2Ed s mAE JIFS Bl Aijolrt,
#* 8
Oxidative stress
H99 1D Name DIA HPX MD TBH
00057 FPPI 0 0 0 0
00076 NDX6 0 0 0 0
00146 PBY101 0 0 0 0
00182 VPS29 0 0 0 0
00263 PTP4 0 0 0 0
00316 HAMI 0 0 0 0
00390 VIR1 0 0 0 0
00408 PPH3 -1 0 0 0
00427 PICS 0 0 0 0
00498 CDC14 0 0 0 0
00500 PICI 0 0 0 0
00554 I5CI -2 0 0 -1
00810 HAD4 0 0 0 0
01054 SSU72 -2 -1 -1 -1
01177 NEMI -2 -2 -1 -3
01203 YVHI 0 -1 -1 -1
01254 0CAI01 0 1 -1
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01314 PPPI 0 0

01346 HPP2 0 0 0

01357 SDP101 0 0 0
01436 SIT4 -1 -1 -1 -1
01496 PPTI -1 0 0 0
01498 AKP2 0 0 0 0
01518 PMUI 0 0 0
01519 EEPI 0 0 0 0
01532 INP52 0 0 0 0
01744 HADI -1 0 -1 0
01823 INII 0 0 0 0
01864 NDX5 0 0 0 0
01877 GUAL 0 -2 -1 -1
01900 NDXI 0 0 0 0
01901 NDX2 0 0

02001 INP5203 0 0

02109 INP5201 -2 -2 -2 -2
02161 ASPI 0 0 0 0
02236 PPGI -3 -1 -1 -1
02375 FIG4 0 0 0 0
02453 PIP5 0 -2 0 0
02470 PPP2 0 0 0 0
02487 PHSI -3 -1 0 -3
02490 MRE11 -1 -2 0 -1
02681 APH3 0 0 0 0
02772 PHU101 0 0 0 0
02944 APHI 0 0 0 0
02936 YSAL 0 0 0 0
03014 CAX4 0 0 0 0
03052 PIC2 -1 0 -1 -1
03078 NPPI 0 0 0 0
03190 CCR4 -1 -1 0 -2
03202 CACI 1 -1 0 -1
03222 DBRI -1 -1 -1 -2
03262 INM101 0 0 0 0
03296 SINi4 -1 0 0 -2
03396 NPYI 0 0 0 0
03491 NDX3 0 0 0 0
03541 PIC7 0 0 0 0
03657 LDPI 0 0 0 0
03673 PPZ1 1 -2 0 -1
03679 ACYI 0 0 0 0
03765 IPS2 0 0 0 1
03871 LTPI 0 0 0 0
03893 SDP102 0 0 0 0
03949 PHOL3 0 0 0 0
03963 0CAL -1 0 0 -2
03984 YCHI 0 0 0 0
03996 GDAL -1 0 0 0
04049 PPP5 0 0 0 0
04104 AKP3 0 0 0 0
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04113 PIP3 0 0 0 0
04221 FBP26 -3 0 -2 0
04224 PSRI -1 0 0 0
04268 APN2 0 0 0 0
04354 XPPI 0 0 0 0
04475 HPP3 0 0 0 0
04718 PCD101 0 0 0 0
04731 PCD102 0 0 0 0
04732 PCDI 0 0 0 0
04782 PPUI 0 0 0 0
04796 CNAL -3 0 0 -1
04833 TEPI 0 0 0 0
04852 NDX4 0 0 0
05080 CIH43 0 0 0 0
05155 PIP2 -3 0 -1 -1
05286 LDP2 0 0 0 0
05301 CRN1 0 0 0 0
05306 PIC701 0 0 0 0
05529 HADS 0 0 0 0
05567 PPP3 0 0 0 0
05568 PRYI 0 0 0 0
05892 SHB17 0 0 0 0
06064 PIPI 0 0 0 0
06065 SACI01 0 0 0 0
06122 HAD6 0 0 0 0
06132 HADS 0 0 0 0
06141 DUT101 0 0 0 0
06232 HPPI 0 0 0 0
06236 NGL3 0 0 0 0
06251 PPP4 0 0 0 0
06418 PTC6 -1 0 0 -1
06499 DPP101 0 0 0 0
06587 0cAZ 0 0 0 0
06647 Dl 0 0 0 0
06698 HADY 0 0 0 0
06966 AKPI 0 0 0 0
06967 APH2 0 0 0 0
06969 HAD7 0 0 0 0
07317 INP5202 0 0 0 0
07372 OXK1 -2 0 -1 0
07434 HAD3 0 0 0 0
07547 GPI1 0 0 0 0
07629 EPPI 0 0 0 0
07692 YADI 0 0 0 0
07740 HAD2 0 0 0 0
[0144] 7] ® 9v A Aol fHEA, R 2EH L, Fus5 2EdS, AXE/U 2EY s n2e J9FS I

A% Ao},
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X9
[0145] Genotoxic stress ER stress Heavy Cell wall/membrane stress
metal
H99 1D Name HU MMS ™ DTT CDS CFW CR SDS

00057 | FPP1 0 0 0 0 0 0
00076 | NDX6 0 0 0 0 0 0
00146 | PBY101 0 0 1 0 0 0 0
00182 VPS29 0 0 -1 -1 -2 0 0 -2
00263 | PTP4 0 0 0 0 0 0 0 0
00316 | HAMI 0 0 0 0 0 0 0 0
00390 YiR1 0 0 0 0 -1 0 0 -1
00408 | pPH3 0 -2 0 0 0 0 0 0
00427 | PTC5 0 0 0 0 0 0 0 0
00498 | cpci4 0 0 0 0 0 0 0 0
00500 | PTCI 0 0 0 0 0 0 0
00554 | 1SC1 -1 0 -1 -1 0 0 0
00810 | HAD4 0 -2 0 0 0 0 0 0
01054 | SSu72 -3 -1 0 -3 -1 -1 -1 -2
01177 | NEM1 -3 -3 0 -2 -1 -2 -2 -2
01203 YVHI -2 -3 1 -1 0 0 0 -2
01254 | 0cA101 -1 0 -2 1 0 0 0
01314 | pPP1 0 0 0 0 0 0
01346 | gpP2 0 0 0 0 0 0
01357 | SDPI01 0 0 0 0 0 0 0 0
01436 | SI74 -2 -1 2 0 1 -1 -1 1
01496 | pPT1 0 0 0 0 0 0 0 0
01498 | AkP2 0 0 0 0 0 0 0 0
01518 | PHUI 0 0 0 0 0 0 0 0
01519 | EEPI 0 0 0 0 0 0 0 0
01532 | INP52 0 0 0 0 0 0 0 0
01744 | HAD1 0 0 1 0 0 -1 -1 -3
01823 | INM1 0 0 0 0 0 0 0 0
01864 | N\DX5 0 0 0 0 0 0 0 0
01877 | GUAI 0 0 0 -1 0 0 0 -3
01900 | NDX1 0 0 0 0 -1 0 0 -1
01901 | MDX2 0 0 0 0 0 0 0
02001 | INP5203 0 0 0 0 0 0 0
02109 | INP5201 -2 -2 2 -1 1 -2 -2 -2
02161 | ASPI 0 0 0 0 0 0 0 0
02236 | PPG1 -3 -3 -3 0 0 -2 -2 -3
02375 |FIG4 0 0 0 -1 0 0
02453 | PTP5 0 0 0 -1 0
02470 | pPP2 0 1 0 0 0 0 1
02487 | PHS1 -3 0 0 -2 -1 -3 -3 -2
02490 | MRE11 -3 -3 -1 -1 -1 0 0 0
02681 | APH3 0 0 0 0 0 0 0 0
02772 | PHU101 0 0 0 0 0 0 0 0
02944 | APH1 0 0 0 0 0 0 0 0
02986 YSAI 0 0 0 0 0 0 0 0
03014 | cAx4 0 0 0 0 0 0 0 0
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03052 | PTC2 -1 -2 0 -1 -1 0 0 1
03078 | NPP1 0 0 0 0 0 0 0
03190 | CCR4 -2 3 -1 0 0 0 -1
03202 | CACI -1 2 -1 0 0 0 1
03222 | DBR1 -2 -2 2 0 -2 -1 -1 -3
03262 | INM101 0 0 0 0 0 0 0 0
03296 | SIWi4 -3 -2 -1 -1 0 -1 -1 -2
03396 | NPY1 0 0 0 0 0 0 0 0
03491 | ANDX3 0 0 0 0 0 0 0
03541 | p1C7 0 0 0 0 0 0 0 0
03657 | LDPI 0 0 0 0 0 0 0 0
03673 | PPZ1 -1 -1 0 0 -2 0 -1 1
03679 | ACY1 0 0 0 0 0 0 0 0
03765 | TPS2 0 0 -3 0 0 0 0 -3
03871 | LTPI 0 0 0 0 0 0 0 0
03893 | SpP102 0 0 0 0 0 0 0 1
03949 | PHO13 0 0 0 0 0 0 0 0
03963 | OCA1 -2 0 -1 0 0 0 0 -1
03984 | YCH1 0 0 0 0 0 0 0 0
03996 | GDA1 -1 0 -2 -2 -1 0 0 -2
04049 | pPP5 0 0 0 0 0 0 0 0
04104 | AKP3 0 0 0 0 0 0 0 0
04113 | PIP3 0 0 -2 0 0 0 0 -1
04221 | FBP26 -1 0 0 -1 0 -1 -1 -3
04224 | PSR1 0 0 0 0 1 0 0 -2
04268 | APN2 0 -1 0 -1 0 0 0 0
04354 | XPP1 0 -1 0 0 0 -1 -1 -1
04475 | HPP3 0 0 0 0 0 0 0 0
04718 | PCDI01 0 0 0 0 0 0 0 0
04731 | PCD102 0 0 0 0 0 0 0 0
04732 | PCD1 0 0 0 0 0 0 0 0
04782 | PPU1 0 0 0 0 0 0 0 0
04796 | CNA1 -3 0 -3 -3 -1 -3 -3 -3
04833 | TEPI 0 0 0 0 0 0 0 0
04852 | NDX4 0 0 0 0 0 0
05080 | CWH43 0 0 0 0 0 0 0 0
05155 | PTP2 -2 -1 -2 -1 -2 -1 -2 0
05286 | LDP2 0 0 1 -2 1 0 0 0
05301 | CRN1 0 0 0 0 0 0 0 0
05306 | PTC701 0 0 0 0 0 0 0 0
05529 | HAD5 0 0 0 0 0 0 0 0
05567 | PPP3 0 0 0 0 0 0 0 0
05568 | PRY1 0 0 0 0 0 0 0 0
05892 | SHB17 0 0 0 0 0 0 0 0
06064 | PTPI 0 0 0 0 -2 0 0 1
06065 | SAC101 0 0 0 0 0 0 0 0
06122 | HAD6 0 0 0 0 0 0 0 0
06132 | HADS 0 0 0 0 0 0 0 0
06141 | purio1 0 0 0 0 0 0 0 0
06232 | HPP1 0 0 0 0 0 0 0 0
06236 | NGL3 0 0 0 0 0 0 0 0
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06251 | pPPP4 0 0 0 0 0 0 0 0
06418 | p1CE 0 0 0 0 0 0 0 -1
06499 | DPP101 0 0 0 0 0 0 0 0
06587 | 0cA2 0 0 0 0 0 0 0 0
06647 | CDC1 0 0 -1 0 0 0 0 -1
06698 | HAD9 0 0 0 0 0 0 0 0
06966 | AKP1 0 0 0 0 0 0 0 0
06967 | APH2 0 0 0 0 0 0 0 0
06969 | HAD7 0 0 0 0 0 0 0 0
07317 | INP5202 0 0 0 0 2 0 0 -1
07372 | OXK1 0 1 2 -1 1 0 0 -1
07434 | HAD3 0 0 0 0 0 0 0 0
07547 | GPI1 0 0 0 0 0 0 0 0
07629 | EPPI 0 0 0 0 0 0 0 0
07692 YNDI1 0 0 -1 0 3 0 0 -1
07740 | HAD2 0 0 0 0 0 0 0 0
[0146] 371 3 102 FRA AAo] IR A e vA = d%S gls Afolrt.
¥ 10
[0147] Antifungal drugs susceptibility
H99 1D Name AMB FCZ 5FC FDX
00057 FPPI 0 1 0 0
00076 NDX6 0 0 0 0
00146 PBY101 0 1 0 0
00182 VPS29 0 0 0 0
00263 PTP4 0 0 0 0
00316 HAMI 0 0 0 0
00390 YIR1 -1 0 0 -1
00408 PPH3 0 -1 0 0
00427 PIC5 0 0 0 0
00498 cDCi4 0 0
00500 PICI 0 -1 0 0
00554 15C1 -2 0 -2
00810 HAD4 0 0 0
01054 SSU72 -1 0 -1 -3
01177 NEM1 -1 -3 -2 -3
01203 YVHI 0 0 0 -2
01254 0CA101 0 3 0 -1
01314 PPP1 0 0 0 0
01346 HPP2 0 1 0 1
01357 SDP101 0 0 0 0
01436 SIT4 -1 0 -3 -2
01496 PPT1 0 0 0 0
01498 AKP2 0 0 0 0
01518 PiU1 0 0 0 0
01519 FEP1 0 0 0 0
01532 INP52 0 0 0 0
01744 HADI -1 0 -1 0
01823 INM1 0 1 0 0
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01864 NDX5 0 0 0 0
01877 GUAL -3 0 -3 -3
01900 NDXI 0 0

01901 NDX2 0

02001 INP5203 0 0

02109 INP5201 -2 -2 -2 -2
02161 ASPI 0 0 0 0
02236 PPGI -1 -2 -3 -3
02375 FIG4 0 0

02453 PIP5 0

02470 PPP2 0 0 0
02487 PHSI -3 -3 0 -1
02490 MRE11 0 -1 -1 0
02681 APH3 0 0 0 0
02772 PMUI0I 0 0 0 0
02944 APHI 0 0 0 0
02986 YSAL 0 0 0 0
03014 CAX4 0 0 0 0
03052 PIC2 0 0 -2 -3
03078 NPPI 0 0 0 1
03190 CCR4 -2 -1 3 -1
03202 CACI 0 -1 0 1
03222 DBRI -2 -1 -2 0
03262 INII01 0 0 0 0
03296 SINi4 0 -3 0 -1
03396 NPYI 0 0 0 0
03491 NDX3 0 0 0 0
03541 PIC7 0 0 0 0
03657 LDPI 0 0 0 0
03673 PPZ1 0 0 1 -2
03679 ACYI 0 0 0 0
03765 IPS2 0 0 -1 1
03871 LTPI 0 0 0 0
03893 SDP102 0 0 0 -1
03949 PHOL3 0 0 0 0
03963 0CAL 0 -2 0 -2
03984 YCHI 0 0 0 0
03996 GDAI -1 0 -3 -2
04049 PPP5 0 0

04104 AKP3 0 0

04113 PIP3 0 -2 0
04221 FBP26 -2 1 -1 -1
04224 PSRI 0 0 0 3
04268 APN2 0 0 -2 0
04354 XPPI 0 0 0 1
04475 HPP3 0 0 0 0
04718 PCDI0I 0 0 0 0
04731 PCDI102 0 0 0 0
04732 PCDI 0 0 0 0
04782 PPUI 0 0 0 0
04796 CNAL 0 -2 -3 -2
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04833 TEPI 0 0
04852 NDX4 0 0

05080 ChH43 0 0 0 0
05155 PIP2 0 -2 -2 -3
05286 LDP2 0 0 0 0
05301 CRN1 0 0 0 0
05306 PIC701 0 0 0 0
05529 HAD5 0 0 0 0
05567 PPP3 0 0 0 0
05568 PRY1 0 0 0 0
05892 SHB17 0 0 0 0
06064 PTPI1 0 0 0 0
06065 SAC101 0 0 0 0
06122 HADG 0 0 0 0
06132 HADS 0 0 0 0
06141 DUT101 0 0 0 0
06232 HPP1 0 0 0 0
06236 NGL3 0 0 0 0
06251 PPP4 0 0 0 0
06418 PTC6 0 ) 0 i)
06499 DPP101 0 0 0 0
06587 0cA2 0 0 0 0
06647 cnel 0 0 0 )
06698 HAD9 0 0 0 0
06966 AKP1 0 0 0 0
06967 APHZ 0 0 0 0
06969 HAD7 0 0 0 0
07317 INP5202 -2 -1 0 N
07372 OXK1 0 0 0 )
07434 HAD3 0 0 0 0
07547 GPM1 0 0 0 0
07629 EPP1 0 0 0 0
07692 YND1 0 0 -1 i)
07740 HAD2 0 0 0 0

Ao waE 144 FA2 F 60709 fradAk WMol (F 53%, 60/114)e)A Hol= dhite] s
e, 288 WsE Yells 22gEelA] F 437) F-AA (S 72%, 43/60)+ FH 75 HL
b llch. E2aubetobA] FAF HolHE s BLAST wlEE 2~ ulolel et Hlugt A3t AAd 204 3}
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
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burden assay)? #AE AIZ <& cryptococcal CFUZF HE A9gt = 2 7]} 7@ A HAEH=X
Ferh. 28y 2 ATFeAE SEgle]l 4 HAdA AAMAE HEE 4 9% Nanostring nCounter EHEE
AR, mEkA, 27 Bok A& 429 (. neoformans MEZ} HloA g 7j#og HF Hog A
=¥ phosphatase HAMAIZF 74 £ 3 WA 79 (dpi)ell HE2 & AT,

AN 4: C. YoeExEnuao HAAL AujEs EATEO}HA
C. Ueoxavtro] WdAoe] Q3 YANElOlAES EQlslr| 98l Galleria mellonella f% EA& o]&3k
=4 (virulence) 4 2 (2) Al2Yx 1 mdAHolf(signature-tagged mutagenesis, STM)ell 7]uk
3 ]
o]

M =
(murine) &9 7 2Eo] o 2 o] g ZAAd 24 Fdsto] vt FAd 2 54 24 A

o S oo
N
ok

=
=
2o diet WEAg B4 A 23709 EslefolAl FHA(ONAL, TPS2, CACL, PIP2, VPS29, PPH3, GDAI,
YVHI, SSU72, PHSI1, SIWi4, DBRI, PSR1, YND1, INP5201, INP5202, HAD1, SIT4, PPG1, GUAI, NEM1, FBP26,
O0CAI0D) 7} AASH A&l #rassitt., wekA olE fAxE 5y #HE ez A, (= 2 3

aL)

Q
¥

SIM 71%F A # 2 o 7 BA AR 2479 ZATEolA]l SAR(IPS2, (NAI, VPS29, PHSI, SIWi4,
CAC1, SSU72, PPG1, INP5201, CCR4, DBRI, GUAL, YMRI, NEMI, OCAI, PIP2, FBP26, PSR1, MRE1I, CDC1, XPPI,
SDP102, SDPI0I, 0CA101)7} #|¢} oA ste50 Hth STM score’} Solxomz 7heIAw) #AHg Aow Folx
Rqom, o] F 67% (16/24, TPS2, CNAI, VPS29, PHSI, SIW14, CACI, SSU72, PPG1, INP5201, DBRI, GUAI,
NEMI, PIP2, FBP26, PSRI, OCAIODw % RA9 ®WZA FAoA e FHxe S5HJT. (= 3 i,

Ireld 7ol ol Ao Wt controlo]al, ste50> WIS o3

o] F (NA1 (ZAFFH9 Zv] MB #Y), CACI (adenylyl cyclase), HADI (&2AF g&=2AUA]) 2 PIP2 (
AN ERA ZagEolA)E EH ATFAA C. beFEvtre HEAND AdE oz HuE uf Qv wiLd
7] A Adhel AlFAE woFT).

2% 2 A T #E mdod HUAS el 3119 W94 BE Eavleold] Sl (CVAI, TPS2,
CAC1, PIP2, VPS29, PPH3, GDAI, YVHI, SSU72, PHSI, SIW14, DBRI, PSR1, YNDI, INP5201, INP5202, HADI,
SIT4, PPG1, GUA1, NEMI, FBP26, OCAIOI, CCR4, YMR1, OCAI, MREI1, CDCI, XPPI, SDP102, SDP10I) % SDP101
S AQgk 30 M Ao® shhe] Y EAS Holon, o] T AEae tE 9 2ARG HoA o w2
WS LERT

3N FAAY In vitro 2388 Q43 = &3 2o, = a4 (membrane integrity) (26/31; 84 %), DNA
&2 8kS (20/31; 65 %), Hebd A (18/31; 58 %), AEH A (cell wall integrity) (13/31; 42 %) %

sz
X

e,

QU SDP1029] AL ofthe] @Y WA HAAE HAhE ZUSIER, SOPI01 B SDPI02E C. M| ¥ =ukse
ol $5d 92 (redundant role)s & 4 &S AARRITE. SDPI01 B SDP102 Atole) 7154 &3k #AE
[e]

| 775 At A=PAT FFEA ).

upR YA 2 INPS201S  INP52029F S-AYSEAIRE  inp5201A  inp5202A ©)F EAWolE ARl EFTE. ol
inp5201A EAWo|7} 30TCAA A7ek A7 2A8S BV Wi 5 ATt

webA SpPI01 R SDP1029] Wol 1y|al JNP5201 H INP52029] Wol= A XA} A (synthetic lethal

relationship)& 7}& 4 AT},

Y2 0CAIF OCALI01E AV, AER O 2 ocal A ocal0lA ©)%F EAWMo|E Ay, 18y g =
Holel Hluslte] ocalA ocalOlA °lF EAWOlANA FAAHAY AUAE YHE= Zdd 54& 3A

2oy, webA] 0CAI L 0CA101S C. U XE2ut~9] WY Ado| =ddo=z 7|93k 4= 9},

31 M WY o zAdEolA F 5F(IPS2, SIWI4, HADI, OCAIOI, 2 OCADE Q1ztelx wulsh A
(ortholog)7} $ith. wahr 7] 5% WA #d EadelolAls 43 AHEAAL 5o Kl
(anti-cryptococcal) EFAlo] & = Q). 7PS2, HADI D 0CAIS Z¥juh2 AN+ (C. albicans)® WEA
s A%S SR, IPS2, HADI R 0CAIE A O she e FULE ddE TS M 5 ok,

k)
ot
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[0178]
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AN 5 ZHF AN 4o Belshs TasterelA

AAd 4ol A A¥HE 31F9 C. Wex=wrxol HAA #AH EAslelolAl (CNAI, TPS2, CACI, PIP2, VPS29,
PPH3, GDA1, YVHI, SSU72, PHS1, SIW14, DBR1, PSRI, YNDI, INP5201, INP5202, HADI, SIT4, PPG1, GUAI,
NEMI, FBP26, OCA101, CCR4, YMRI, OCA1, MRE11, CDC1, XPPI, SDP102, SDPI01)S] Wel&4 7|%<& Fyaair).

AUMAZ, E/F A2 dig WEdde Azt 3%l HdAe S8 ¥4 AAe|mg 30T E 37TColA 2z
EoHolo AHAS AFAHorw ZAAYC}. gualA, yvhIA, fbp26A, siwldA, dbriA, ccr4A, ppglA, nemlA
9 inpb5201A EAWOIAE 30T B 37C R Aol AsEATt. (7] % 5 % = 4 Fa1) cerdA, ppglA,
nemlA, dbriA 2 inp5201A EAWolAE 30T Kt} 37CoA o B A3 AshS Jeliltt. ssu72A, phsl
A, mrellA, tps2A E cnalA EARO|ATE 37TAA FFo] AsEqort 30CAAE J&FS A eEort.

>

)

Z= 14 MY EZAgelolA] EAWMolA (gualA, yvhIA, phsIA, nemlA, cnalA, ppglA, siwldA, inp5201

cerdA, dbrlA, ssu72A, tps2A, mrellA, fbp26A )= WI¥ ®Iu3HH 37ColA Aol A=Ay, HFH 7+
94 L 25 540l ZAHAT. o] F ppelA, cnalA D tps2A EAWMOIAE 37T A AZE 4
AeS yebda, weF 7170S J dAst e W oz sk &etth. ppglA, cnalA 2 tps2A EQWA
olA= #H R He] SIM gto] AA AT AR YEMSTE. ocalolA EQAWOIAE 30TAA tha A FolEs
YERRA R 37 CAAA = Aol A=A e m 2, 0cal0le] C. neoformans WelA WA ## AL 2%
o} #do] 9SS yehith A7) WeS F3eE o, C. UleEawso] 37CdAMe A w0l WAy} A

I3 DA AT S AALE

AAd) 6 B L A Al Belse TastetolA

. ve¥Ewat ¥R Az EdE A4 W 2 BEF (polysaccharide) &S 74X glom
2 W

Mie BN LFE 27 A (scavenging

6-1. Webd A who] Evjehols

Niger seed mediumol| A ebd Ao Adto] = 19 7o EZAutelolA] EAWoolA] 3 13 7o =S wWolA
(mrellA, ccr4A, vps29A, yvhlA, fbp26A, inpb5201A, caclA, ptp2A, ptc2A, dbrlA, ppglA, nemlA
9 gualA)+v L-DOPA F o|TU|Zd iR E Wepd A4g 23S Yepiivh. (£ 6 9 = 5 331)

pteza EQWOlE Aold Urx) Bdvcls 744 Et WE4e] asiglon, ot wWehd Aol Wy
3 e A AT A8 AR

EH}_ZH]_Q_E, SIWi4 @"E]% rE U‘E]E]"d ~|Q|—L:_ HHX]O]]/H Tﬂelal-ld }xg/lé% %7}. }\]iﬂ)\x]u}(}_ 5) 9_6‘]3:] Hg%/g% (2}:
A FovR (% 2), SINI47} w7

-
QL
rr
i)
gl
)
bl
)
ofr
2
ok
At
o,
o
H
)
]
-
¥
oo
to ¢
>,
S~
>
o
0

teom Y] Ersteolel G AW 24 A €. deEw
H F=

¢l laccase® FYoE LACI +AA @& #

T 6ol WEW, PIP2, CCR4, INP5201, CACI, DBRI, FBP26, GUAL, NEMI E PPGIS} AHL 3% AJFA LACI
Azpe]l e § % AX7F A FAEAIL, 53] PIP2, (CR4, CACI R PPGIl AL LACI FAA &d
L7 7] oAlE i

Ptp2: Hogl MAPKY &4 3=l zdxz Ruwvt. Hogl 24L LACI F= 2 Agd PAS F7Hx700.
H B owr =t 93] LACI FFAAY] HE 5= Bzpd, Usvl0l, Hobl 92 Mbsl 4 7}A 84l TRol| 9o]&) Ao =
t AoR WY, °o] F B4 L HOBI f+Axke] @S JoF Aol 98] fE¥al BP4 = HOBIY 9
Egoh. wEbA LACI FAA 2l FEAES FHSe 22agEelAlZy B4 9 HOBL AR frEE F2HsE

A e AT, dyre] wehd Ad Tavelold BAvoldd 4% A @ pps f1A BE
£ AEs} AReA BaAAT, S8 (R AAL Bpee) WA FE AEE A BeAADL, 59 4% 2%
Aol HBI MR FE AEE AA GAGTHE 7). webA Cerd-Hobl-Bpd €EA AE Ag FRE C
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[0184]
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[0187]

[0188]

[0189]

[0190]
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[0194]
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neoformans A LACI +AA Td F= 2 Ay Ao Fa3s 93-S 3= A2 HAT,

6-2. g At Bl EZTlEfobA|

MeE Aol #AJsl= ExTElolAE AT, AE AL 55 M X84 (packed cell volume)oll &Jsl] =4
o7 2439t} Cacl, Ptp2, Psrl, Ndx5, Hpp2, Ocal, Sdpl02, Yndl, Ngl3, Ppp5 ™ Cwhd39] AL F3A
X845 #AaAH e [np5201, Dbrl, Phsl, Cdcl, Cnal, Sit4, Cer4, Neml, Pcdl02 ¥ Figde] AAL F35A
EEAE TUMAHET. (3 6 2 = 8 i)

ol EAWOAY A HE FAE ZAMAU. o] F 6 J EAWHIA (caclA, sdpl02A, ndx5A, ptp2A,
yndlA B psriA) AIE 53] F40A FdF e sHAEZRAY st A= As AN AAE Ueille

o =
W, olE F 5 /0 (caclA, ptp2A, sdplO2A, yndIA, psriA)+= H
A

Aol AAHJG. d2F o2 nps201
Mol A EFE oY ¥EAde A AaEHAE

e}
(SIM <=7), ol= 2ehd Ak Aol

e
rlr
e
s
o
>
>,
(]

AAew wehdd BuR WES Ades $Ee O vexwad AH B943 Fe 4T BAS U
.

AAd 7. AEZY(retromer) S A} C. QX =gh2ro] ¥y

HEA A#H FAvelola] F Vps29 (CNAG_00182): S. cerevisiaedlx & TAE dEZW (retromer) &3t
Aol F4 &A= FAHI ).

9 YEEHE FAF A EZ7]A(post-Golgi organelles) L ZHE &3] T2 (lytic compartment) 2] gt

MEY 55 w7iste Alxd ol =A whld E&A (cytosolic heteropentameric protein comple
HEZME Vps29, Vps35 % Vps260] XE&¥ CRC(Cargo—Recognition Core) FZEAef Vpsh B
%l SNX(Membrane-Deforming Sorting Nexin) FHZA=2 FAFC.

n
F()il
nq' Hj

Vpsl7o] g+

Vps20¢] 5ol AERY H@A) REY NN MEHAEA RE Helsh) A ¢ HeEws g
2 HERH FA 84E VTHeR EAIFSYT. C. vexEvka fHAoA Vps3b (CNAG_01837), Vps26
A}
[e]

(CNAG_01426), Vps5 (CNAG_01315) % Vpsl7 (CNAG_00508)¢} AEAgE vz Qxysts Unx gEZH
TAALAE FAAE BT 9. o= dEZH EFAVE WU FFololA st or BEHO IS Al

A

AAE AHAletal 2@F A4S SRS IPS35 RO IPS269) Ad2 IPS29 ARG ¥ =
H

[e]

&
Aol F3E WHslE 7 gor, o= Vps35 @ Vps26°] C. U LFEwk2o A Fa3F (RC 23 AEYS 9n
3o}, A o2 SNXO] A QA VPSS, W IPS17 AAe 33 W3yl /pS29 A4 3 vlustH Auidoew I
A gkt (& 9)
+5 A EA A (RC H3A Eddol= 540 dA3 4w vbd SNK A EdWels 540 ofAly
et & Aozt §ldltk. (& 10) 28y A (murine) 7]‘?} STM =4 elA CRC H3HA =dwo] 2 SNX 3]
Eddol= ¥ 2 ¥ gEAol dA3] ZAaHAT. (= 11) Ad A3E T, dEZH CRC EA 2 SNX
E53HA E57F C v Enkas] W Fasite Zi% Sl fa=
A 8: C. YeX=2vtrd 07123 E FHd+= gdal 2 yndl
S cerevisiae®l 4] Gdal ¥ Yndl2 GDP-% 2 GMP Alele] 94=% w3¥k H]&(antiport exchange ratio)ell

82 Fo] (O-linked E Mlinked¥ ‘% é(glycoproteln) W G~ 7124 (glycosphingolipid) 2] W23

(mannosylatlon)E z4dsts A9 43 o}¥ kA (golgi membrane bound apyrase)©]th. Gdal-> GDPoll &=
Eo]dQl & (highly specific activity)S YeERNE ¥HH Yndl2 &R o FHLS &4 9=
UeRdTE mebA D41 R IDIo] olF AAE= A shurt Zdds= And 9§ A4d 33
(glycosylation defect)2 X3},

Y o
o

C. UOoxE2vt~0] gdalA Wol W yndlA Wol7} O-glycosylationo| A 2&S Uelf=x 32 XAl ¢
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[0197]
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
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& oFE, gdalA dF R yndlA FEFE] 0- 2P TEILS vt

C. vexavtxol A¥H vz (cell wall mannoproteins)Sl cwMPsol ZA¢® 0-2% 28] 119 (0-1inked
oligosaccharides)E 3dlol=e} A &4 (hydrazinolysis)® #EE538}al, 2-aminobenzoic acid (2-AA)E F A&}t
AY HAE 71%50] & HPLCE Abgeto] B33,

L 120 wEW, € vleEERts oplYy o] 0-A% g FE 2 WA 4719 b2 337] (Man2-Mand;
M2-M) = FAAERNe™, ekhe] AU R A (XIM2-X1M4) 23 0-=8]ZEE(0glycan species) % 9FiFe] al,2-¥h
REg22(al,2-mannotriose, M3*)F& X&3t. 28y, gdalA EAWMolY -2t Z29dL W 9=
7b AR agoem M Fdve ok el HB S7HT. 53], ool e o] WY AdRA
Sf-Fo] gdalA TF 0-2E|Ztol A FIlEHAT.

T 139 wEW, yndlA AW AE M1 9Art E7heta M4 937t tha 2APAR, 1 34" AEE gdal
A QoA M4 T e o2 edtl. AY] 0-Fext T2 W= gdalA dF D yndlA dFol
4] GDPase &/do] #Aste] Axdox A W7 (lumen of the Golgi) 2 29| GDP-mannose ¥ #w°| AsIEo=
A0-=EFre] Al A Azbel Adke] leS vERdT (B 14 A1) A7) Ad A3E V2R C vex
2wxo] gdal 2 yndle FA N-ZEzZA3 2 o-ZFz A3t =3k whAgH o}y ebAl (membrane bound
apyrase) & 9w dlsle= Aoz AZtHAL,

gdalA¥ yndIABTE FQ 0-FE|Fro] FAHOR 2HAhsom, olF Gdal ©@¥zoe] Fo -2 AP B=
oAl GDP-Rti= FFS HEshe T8 GDPasedS oW|gtt. yndIA 9] & 7] HAiav Yndl @¥ido] <&
ARdE A% DP-Th=s FFele #AE ¢ S-S AT, 28y, gdalA yndlA olF EdWolE €A
2. o= 7 wFoe] C. vex2giaoA g4 AL BAJS oulgtt. 2% A B0l A gdalA W]
D oyndIA o] EF WmAdo] AT wiitel, APAIAE FFeH 0"ty € vexavao =4
of Faslthe RS & F 3

AAe 90 d9- e (BBB) T (crossing)dll #dts EAvtERobA|
e

C. dexEvkxof QA A 71 & EAlE ABAQ FHHAS dovl= ¥ fdolth. BE X ATElolA]
Aol Al g ¥ STM H4(brain SIM score)™ YWrd o2 = SIM H4eF FAMAAT dF+= w2 ¥ ST
A4E veblnk. (= 3 Fa: IPS2, YMRI, FBP26, MRE1I, CDC1 R XPPI). —Leiv} 817 o

3 FolE EavelolA] EWel #5E HE WA FHs] wito] e =g =24
AWl E din|ste] BE7} HdskA ol #lof ¥ S 4 AR v

)

inhalation pass)<
o] #3= Y9
A7F AATE.

ol E2wbetolA <
Holg AL v o
Sl

N
=~

AeS skl fAsl, 37Tl el SEY B -2 oo dAsA A
A #H E2FEolA] EAROIAE o] &3le] BBBE FH3l=(traverse) 9

ot

bt
o
2
=
n
2

, 570 WolA (xpplA, ssu72A, siwldA, sitdA D gdalA)E BBB E3 5ol FA3] 743
Ao &2 UeElRth. BBBol ek H-Z(adhesion)o] &A1 BBB THE e WAl @Y & A7l wiZel BBB-
adhesion assayS AASIAT. = 169 WEW gdalAS AT xpplA, ssu72A, siwldA D sitdA EAWo]
A& BBB H-#o] 7haE Ao el AP A mEW gdalAo] o3 @A e A Ho 0w 7
227} BBB Etoll 3§ WA A RF BBB F-Zoll= #shA] v o= AZtE

o,
o

o] &

o
—
=
bl

EWrAZ in vitro BBB &3 R A THol ARE 22wk wiA|e] 37CE wigFRt At
(

C A=,
W e WA o)t we TEY B w9) D & Q.

ZZA (IMC(host-mimic conditions); 5 % CO,, 37°C, 10% FBS

re
e
o
_>|i
rlr
N
ry
e
M
e
By
-
=,
o
o

R
KN
N
t
oZ

RPMI ®iX])ol &l BBB &S ZX& = Q= TR(PDRSO2, FIC31 L GAT201)E°] ¥d FxdE &

X0,
dlo
o
f
B
Q‘L
)

olol] 71%3}], xpplA, ssu72A, siwldA D sit4A SAWH|A| oA <FEEZA(HIC) S
Aol AE FEA FAA(ITRIa D ITR3c) B MPRI) 2 A7) TF 4] #edlo] fx=

o
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[0208]

[0209]

[0210]

[0211]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0220]

[0222]

[0223]
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T 179 wEW | SSU72 AL HNC WA MPRI 2 S =S JPE AASHA ZAAAZ T ol ssuz2A Ewol 9
BBB & B Fa Agte] MpRI HE ik ghAel o wAT £ deS AARETE. gy & 16 Ed
ssu72h EAWO)E mpri1A EAWOIHUIE BBB T3 B F-& oA Agte]l @r] wiitel, Ssu72e] thE AEA 7
o] BBB 53 2 R&o]| #oldd 5= Qlvk. SIT4 A4 9 GDAI 242 HMC WA [TR3c Hgfﬂ vEg HAA A 7+
AR, AL BAL 3 F031 R0l GFS 13

SSU72, GDA1 ¥ XPPIS] Ao o&) Jaks WA %L%%B}.

C. vlex=vkzo] o5 o 73 o o 7] 93, BBB T3te} wuE
gtetobAl, TF, @ 7]vtolAle] tigh A ol ZAgtela SIRING 418 Ab&ate] 7157 Az UEY S
A3 et

= 189 w=Ew, ZF3Z2~ ZHA|(Sit4-Snf1-Gal83), RNA 7}&(RNA processing)(Ssu72) 2 F#H thA}(Xppl-
C. lex=xtro] BRB T3 Fo3lths 28 Hagn).

Hil

i (>

AAle] 10: F%o] WA #d ELXAJEolA Ml

C. vlexentse] wavtetold Aol W54 dolE ¥ & A& L= & WdA A9 dvolEst A
mate] WA WA B EasbelolAs AEst

T 199 wEw ) QdzF WSl AHEIAA YeFavka W giujvy D822 (Candida albicans)ol A Y X &}
= 13 MY E23EROLA(Cnal/Cmpl, Sitd, Ocal, Yvhl, Sdpl01/Cppl, Ptp2/Ptp3, Cacl/Cyrl, Cecr4,

Hadl/Rhr2, Tps2, Inp5201/Inp51, Ppgl % Gual)x= WUAS YeRdZ] g sl EAgiejolA =
AzEct, 13 MY EFATElolA] = Cnad, SitA 2 OrlA(Tps2 ortholog)E ofAHA# A Fr|7EA~
(Aspergillus fumigatus)®] WEAAE sl Ao=r FolEdrt. (SitAE A. fumigatus®] Sitdo] o3k
ortholog)

FAE el dlobE (Fusar ium graminearum)©] W94 A XvtefolA|of Bl s W TE 9 A E HF o
W] WEA 8 7}x EZAubelolA|(Sit4d, Yvhl, Sdp2 / Msgb (Sdpl0l orthologue), Ptp2, Acl(Cacl
orthologue), Tps2, Inp53 (Inp5201 orthologue) % Ppgl)7} FL3 Aoz Yelygt). Sitd+= TOR A=,
Cacle cAMP A=, Ppgly}t Yvhle A A%, o ok/\ A B FFo] WA AEHA whgo| FHojgit).
Cnal % Hadl w7} ZAFH A=ZE, Tps2 i/ Edd=z2~ F2 2 Msgd "i7) Mpkl/S1t2 MAPK HA2E RS A*E
W R4 §X Zasit. HG 429 T8 &4 345—‘1‘ ZAAR Ptp2 wFo] WHAL] A3 9 2EHA
ko]l o3l Inp51, Inp52 % Inp53E AFE  F%(vesicle trafficking), HE AMIEZFZA(actin
cytoskeleton) % AEH  FAA(cell wall integrity)S Aojdts FEAFO|:AEE=E Az AY

(phosphoinositide signalling)ol] Z+odsich.

o213t Hlo|EE Ywto g MXE A, dds TR (nutrient sensing), MEH FAA, 2Ed2x ¥kE ¥
FolwAEE AT Agy Py IavtelolAd 2 AE AY A2 FFo] wWUAdA TFHA IS dh=
Ao 7 Addr

a8y PPHS AXE C. neoformans R F. graminearum®] ME5A4S 74 A Z|AW C. albicans® WEAS 4
ATk, o9 EXFH O Z | ptc2 EE pte3e AALS ZZy (. albicans ¥ F. graminearum ¢ BWEARS A
AZIARY C. neoformans W=74& FAaA7IA =t webd EagbetobAl= wgele] FRvith MEsdol e

she 4Eel Aot 9e 4 9

BRI ket 7] 54709

M
[ e

qF o] Wsts UEhA 92 5ale] EdRlolAle 9d 2 MEAY A%s
@) o [e)

JtetobAl= C. ]

AAle] 11: DNA &4 ¥H3-& ZHE3e XA ELA

AR 2Ed 2 E20 0§ 7 Lasteleldl EdMels] ge4e B 98, C. USEERAE 30T
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[0224]

[0225]

[0226]
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oA 16217 Sot AFATN T, Ao 108 (1-10) 3483, 347 FA54 (genotoxic) BHEHEAS HU &
= MISE X3k YPD g miHel 23 FFsh. WA x2dE fA54 EFY 42 MMS(methyl
methanesulphonate): 0.03 % = 0.04 5%, HU(hydroxyurea)™ 100mM HE= 110mMo]Ath. HUE A|¥E9
OSAIZ RS LE=(ANIP) &5 9224 DNA HAS HgPS =3+ EZoH, MSE DNASl 7-
deoxyguanine, 3-deoxyadenineE T2 WE3IA7|H o2 Q8] WA % 3-methyladenined DNA €A S x}etd}od
FAEGE UERdTE. AXEE 30TA 1Y€ U] 547 wiFsta v ARRlS Aot

= 20011 wEW | SSU72, NEWI, YVHI, OCA101, SIT4, INP5201, PHS1, MRE1I, DBRI, SIWI14, OCAI, GDAI, H+=
FBP26 5+AA7F 249 C. dexawxs WIab vluste] HU7F H71E wjRlelA e Aol #A43s] 7H4sqitt.
02 xagtelolA] frztEe] AdE A9, o5 A Wi & Aozt flAth. (dlolH = AAEA )
% oolol wrEW | SSU72, NEMI, YVHI, SIT4, INP5201, MRE1I, DBRI, SINW14, = FBP26 &+Az7} AA% C.
o xankas Wi vlastel MNS7F H7bE s oM o] o] dAF] Fhradoith. thE EagElolA] FHAtE
o] AMH A%, o5 AL Wt & Aol7b flith. (HolHE MAEHA] e

uhebx, A37] SSU72, NEMI, YVHI, OCAIOI, SIT4, INP5201, PHSI, MRE1I, DBRI, SIWI14, OCAl, GDA1, % FBP26
FAAFES DNA &8 frdshs Fadsd=del dd A4 2 DNA &4 whea dds EaveelAd s &

Ul

PN
T A
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<110> Industry-Academic Cooperation Foundation, Yonsei University

<120> Phosphatase that modulates DNA damage response of Cryptococcus
neoformans, and method for screening antifungal agents using the
same

<130> PN200402-P5

<150> KR 10-2020-0055355

<151> 2020-05-08

<160> 238

<170> KoPatentIn 3.0

<210> 1

<211> 204

<212> PRT

<213> Artificial Sequence

<220><223> vps29 >CNAG_00182 Transcript 1

<400>

1

Met Val Leu Val Leu Val Ile Gly Asp Leu His Ile Pro Asn Leu Val
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His Asp Leu Pro Ala Lys Phe Lys Lys Leu Leu Val Pro Gly Lys Ile
20 25 30
Gly Gln Ile Ile Cys Thr Gly Asn Val Cys Asp Lys Glu Thr Tyr Asp
35 40 45
Tyr Leu Arg Thr Thr Ala Pro Glu Val His Val Val Arg Gly Glu Phe
50 55 60
Asp Glu Asn Pro His Phe Pro Leu Ser Leu Ile Ile GIn His Gln Ser

65 70 75 80

Leu Arg Ile Gly Val Val His Gly Gln GIn Val Val Pro Ala Gly Asp
85 90 95
Pro Asp Met Leu Ala Ala Leu Ala Arg Gln Met Asp Val Asp Val Leu
100 105 110
Ile Ser Gly Gly Thr His Arg Phe Glu Ser Phe Glu Phe Glu Gly Arg
115 120 125
Phe Phe Val Asn Pro Gly Ser Ala Thr Gly Ala Trp Ser Ser Leu Trp
130 135 140

Asn Gly Glu Val Thr Pro Ser Phe Ala Leu Met Asp Ile GIn Gly Pro

145 150 155 160
Val Ile Val Thr Tyr Val Tyr Gln Leu Val Asp Gly Glu Val Lys Val
165 170 175
Asp Lys Val Glu Tyr Arg Lys Pro Asp Leu Thr Ser Glu Thr Gln Ser
180 185 190

GIn Ser Thr Arg Ser Glu Val Ala Ala Arg Trp #=x

195 200
<210> 2
<211> 785
<212> PRT

<213> Artificial Sequence

<220><223> YMR1 >CNAG_00390 Transcript 1

<400> 2
Met Asp Ala Leu Arg Val Ala Arg Val Asp Asn Val Thr Ile Gln Tyr

1 5 10 15
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Phe Leu Pro Pro

20

Ile Gly Gln Leu

Pro

Thr

65

Asp

Ser

Pro

Val

Arg

Asn

Ser
225

His

Thr

Ser
50

Arg

Val

Arg

Val

Ser

130

Arg

Asn

Pro

Ser

210

Arg

Met

Ser

35

Thr

Leu

Asp

Lys

115

Pro

Lys

Ser

Lys

195

Ser

Ser

Phe

Thr

Thr

Thr

Asp

100

Ser

Asp

Arg

180

Ser

Leu

Asn

260

Thr

His

Tyr

Arg

Lys

85

Ser

Thr

Leu

Tyr

165

Arg

Thr

Asp
245

Leu

Ala Pro Asp Gln Lys

Leu Thr

Glu Pro

55

Leu Pro

70

Thr Phe

Ala Glu

Val Glu

Gly Trp

135

Gly Thr

150

Ser Phe

Ser Asp

Ile Pro

Arg Ser

215
Asp Glu
230

Asn Ala

Ile Ile

120

Thr

Arg

Ser

Ser

200

Ser

Arg

Tyr

Asp

25

Thr

Ser

Val

105

Leu

Val

Thr

Pro

Thr

185

Leu

Leu

Ser

Ala

265

His

Trp

Tyr

90

Trp

Tyr

Phe

Lys

Thr

170

Leu

Thr

Pro

Val

Ser

250

Pro

Leu

Asn

75

Val

Asn

155

Tyr

Met

Tyr

Met

235

Ala

Thr

Leu

Ser

Phe

His

140

Trp

Pro

Tyr

Leu

Val

220

Cys

Pro

Arg Pro Thr

Pro

Phe

45

Tyr

Leu

Leu

Val

Phe

125

Arg

Arg

Ser

His

205

Ile

Thr

Leu Thr
30

Ser His

Pro Leu

Tyr Pro

Phe Thr

95
Lys Asp
110

Tyr Val

Thr Glu

Phe Thr

Lys Leu

175
Gly Lys
190

Trp Ala

Ile Lys

Phe Ser

Phe Gly
255
Asn Ala

270

_52_

Thr

Leu

80

Lys

Cys

Pro

Phe

Asp

160

Val

Tyr

Asn

Asn

Ser
240

Ala

Met
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Ala Asn Val Ala Met

Leu

Asn

305

Pro

Arg

Asp

Tyr

385

Leu

Lys

His

465

Arg

Tyr

Gly

290

Ser

Ser

His

His

Arg

370

Tyr

Lys

Val

Phe

Thr

275

Lys Lys

Leu Lys

Val Pro

Ile Ser

340

Leu Asn

355

Thr Gly

Arg Thr

Phe Gly

Tyr Phe
420

Ser Ala

435

Phe Thr

Phe Leu

Glu Phe

Cys Gln

500

GIn Glu Ser Ala

Thr

Leu

325

Thr

Phe

His

405

Met

Ser

Asp

Asn

485

Phe

Ser

Gly Ala Gly Thr

280

Tyr Leu Gly Ile
295

Val Ala Glu Ala

310

Asn Arg Ala Leu

[le Leu Asp Gly
345

Ser His Val Leu

360
Leu Ser Ala Val
375
Asp Gly Phe Lys
390

Lys Phe Leu Asp

Val Thr Glu Asn

425

Arg Ala Ala Gln
440
Thr Ser His Leu
455
Cys Val Arg Gln
470

Glu Gln Tyr Leu

Gly Thr Phe Leu

505

Pro Ser Arg Lys

Glu Asn

Asp Asn

Ile Arg

315
Leu Arg
330

Ala Leu

Val Leu

395
Arg Ser
410

Asp Asp

Ala Phe

Lys Glu

475

Leu Asp

490

Phe Asn

Ser Phe

Met Glu Asn Tyr

285

Ile His Val Met
300

Glu Ala Asn Leu

Lys Ser Asn Trp

335

Ile Ile Val Arg
350

Cys Ser Asp Gly

365
Ile Cys Leu Asp
380

Val Glu Lys Asp

Gly His Leu Ser

415

Asp Met Glu Glu
430

Phe Ala Thr Val
445

Ile Ser Pro Val

460

Arg Gln Phe Pro

Ile Tyr Arg His
495

Asn Glu Arg Glu

510

Val Glu Gln Thr
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Lys

Arg

Arg

320

Leu

Asn

Trp

Pro

Trp

400

Ser

Phe

480

Leu

Arg

Cys
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Ser Val
530

Asn Ser

Trp Phe

Leu Thr

Gly Asp

610
Ser Pro
625

Ser Trp

Ser Ala

Gly Lys
690
Leu Pro

705

Ile Pro

Pro Trp

515

Trp

Leu

Asp

Arg

Leu

595

Val

Asn

Ala
675

Gly

Glu

Pro

Asp

Tyr

Leu

580

Asn

Val

Ser

Trp

Arg

660

Lys

Thr

Pro

740

Leu Asp Gly Lys

755

Tyr

Asp

565

Phe

Ser

645

Asn

Asn

Arg
725

Met

Ala

Leu

Thr

550

Val

Pro

Asp

Pro

630

Asn

Ser

Pro

710

Pro

Pro

Pro

Glu Arg Ala Gly Glu Lys

520
Asp Ser Pro
535

Thr Leu Asp

Leu Phe Tyr

Arg Gly Asp

585

Met Ala Ala
615

Ser Pro His

Leu Ser Gly

Lys Ser Ile
665
Glu Leu Asp
680
Glu Pro Ala
695

Trp Ser Ala

Asn Thr Gln

Asp Thr Ile

745

Gly Ser Pro
760

GIn Gln Lys

Ser Glu Arg

540

Ser Asn Gln
555

Asn Pro Lys

570

Glu Glu Met

Asp Ile Ile

Ala Thr Ala
635

Asn Ala Leu

650

Ser Gln Asp

Arg Glu Ser

Ser Leu Thr

700

Glu Ala Arg

715

Val Ser Arg

730

Thr Ser Leu

Ala Asn Asp

Ala Trp Asp

525

Glu Lys Tyr

Ser

Asp

Asn

605

Leu

Ser

Asn

Trp

685

Ser

Thr

Ser

Ala

765

Pro

Arg

Val

590

Pro

Arg

Leu

670

Ser

Ser

Thr

Asn
750

Gly

Asp

Arg

575

Ser

Ser

Val

655

Ser

Thr

Pro

735

Leu

Thr

560

Phe

Ser

Arg
640

His

Asp

Leu

Thr

720

Asn

Thr

Lys

Leu Gly Ala
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770
Leu
785

<210>

<211>
<212>

<213>

775

376
PRT

Artificial Sequence

780

<220><223> SSU72 >CNAG_01054 Transcript 1

<400>
Met Asp

1

Ser Leu

Gly Gly

His Ser

50
Tyr Gly
65

Pro Asn

Gln Asp

Pro Thr

Thr Pro

130
His Gln
145

Gly Ala

Asp Lys

3
Pro Arg Arg Arg His Asn Gln
5
Pro Pro Asn Pro Ala Ala Tyr
20 25
Ser Tyr Pro Asp Ala Arg Gln
35 40

Thr Pro Gln Gly Tyr Arg Ser

95
Ala Leu Pro Gly Glu Gln Arg
70
Tyr Pro Pro Ser Gly Pro Pro
85
Pro Arg Ser Arg Leu Ser Gly
100 105
Pro Pro Ser Gly His Thr Pro

115 120

Pro Ile Ser Ala Pro Thr Ile
135
GIn Phe Tyr Thr Pro Pro Ser
150
Met Pro Ser Gly Val Ile Ser
165

Asp Val Pro Gln Gly Arg Arg

Arg Pro Pro Pro Pro Ser Ser
10 15
Asn Ala Pro Pro Asn Ser Tyr
30
Tyr Gln Gly His Asn Gly Ala
45

Ala Pro Pro Pro Gln Pro Pro

60
Ala Phe Pro Pro Ser Asn Met
75 80
Asp Pro Arg Met Arg Pro Ser
90 95
Ser Gln Gly Asn Tyr Asn Thr
110
Pro Ser Leu Pro Asn Tyr Gly

125

Pro Leu Pro Ser Gln Gln Ser
140
Gly Pro Thr Ser Ser Leu Pro
155 160
Glu Pro Ala Asn Gly Phe Val
170 175

Arg Pro Leu Phe Cys Val Val

_55_
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Cys

Lys

Leu

225

Pro

Tyr

Lys

Val

Leu

305

Asp

Leu

Asn

210

Pro

Tyr

Thr

Lys

Val

290

Leu

Leu

Leu

370

<210>

<211>

<212>

<213>

<220><223>

<400>

180

Ser Asn Asn Asn Arg Ser

195 200
Ser Phe Arg Val Val Ser
215
Gly Pro Ala Ile Asp Lys
230
Asp Asp Ile Tyr Arg Asp

245

185

Met Glu Ala

Ala Gly Thr

Pro Asn Val
235
Leu Glu Ser

250

190

His Tyr Val Leu Asn

205
Gly Ser Ala Val Arg
220
Tyr Arg Phe Gly Thr
240
Gln Asp Pro Gln Leu

255

Arg Asn Gly Ile Leu Pro Met Leu Asp Arg Asn Arg Lys Val

260

Ala Pro Glu Lys Trp Gln

275 280

265

Glu Leu Lys

270

Ser Val Leu Ala Asp

285

Ile Thr Cys Glu Glu Arg Cys Tyr Asp Ala Val Cys Asp Asp

295
Thr Arg Ser Gly Glu Tyr
310
Ile Lys Asp Asn Pro Glu
325

Glu Leu Ala Arg Ala Ile

340

Asn Arg Pro

315

Glu Ala His
330

Glu Ala Ser

345

300
Ile His Ile Ile Asn
320
Ile Ala Gly Gln Ser
335

Asp Asp Leu Asp Ser

350

Asp Ala Ile Leu Asn Ala His Gly Asp Lys His Pro His Thr

355 360
His Thr Val Gly Phe Tyr
375
4
500
PRT

Artificial Sequence

4

NEM1 >CNAG_01177 Transcript 1

365

Met Asn Thr Leu Ser Arg Ile Asp Ser Tyr Phe Ser Ala Ile Ala Ser

_56_
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1

Arg

Thr

Arg

Phe

65

Arg

Thr

Asp

Thr

Thr

Arg

Val

Ser

225

Pro

Pro Thr

Ile Ser

35

50

Val Gly

Lys Arg

115
Arg Gly
130

Asp Glu

Glu Val

Ala Lys

Leu Arg

195
His Ser
210

Pro Thr

Pro Pro

5

Thr His Pro Pro Arg Thr

20 25
Ser Ile Ser Val Pro Pro
40
Leu Val Leu Trp Ser Val
55
Glu Thr Arg Ala Thr Arg
70

Leu Ala Gly Leu Arg Glu

Ile Ala Ser Leu Asp Thr

100 105

Ser Glu Asp Asp Lys Glu
120

Pro Glu Gly Ser Ala Ser

Phe Val Ser Ala Asn Thr
150

Glu Glu Glu Pro Glu Pro

165
Asp Asp Arg Leu Gly Gly
180 185
Ser Ala Pro Lys Lys Glu
200
Pro Gly His Lys Pro Ile
215
Ser Ile Leu Asn Asn Pro

230

Ser Lys Thr Val Glu Pro

245

10

Pro

Pro

Leu

Arg

Leu

90

Pro

Asp

Leu

Asp

170

Pro

Leu

Pro

Ser

250

Pro

Thr

Leu

Arg Arg Ser

30

Ala Pro Leu
45

Thr Val Trp

60

15

Arg

Arg

Arg Gly Arg Arg Ser

75

Gly

Gly

Ser
155

Pro

Asp

Asp

Ser

Thr

235

Pro

Glu Arg Val

Glu His Thr
110
Trp Val Asp
125
Glu Ala Pro
140

Thr Gly Thr

Asp Glu Met

Pro Asn Phe
190
Gly Thr Glu
205
Phe Gln Arg
220

Pro Ser Pro

Lys Arg Pro

_57_

Met

95

Pro

Pro

Thr

175

Thr

Thr

Pro

Pro

Ser

255

Gln

Leu

Ser

Arg

80

Val

Phe

Pro

Pro

240

Gly
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Thr

Val

Ser

Thr

305

Pro

Leu

Thr

Lys

Thr

385

Arg

Thr

Pro

Trp
465

Leu

Arg Leu Leu Ala Asn Pro Ile Ser

Pro

Pro

290

Leu

Ser

Val

Arg

370

Leu

Asp

Glu

Leu

Val

450

Thr

Asp

Ala
275

Arg

His

Val

355

Pro

Val

Trp

Asn

Val

435

Ser

Ser

Ser

Arg Gly Phe

260

Pro

Pro

Leu

Tyr

Tyr

Leu

Cys

420

Glu

Tyr

Asp

Leu

Asp

Val

Val

Phe

Asp

405

His

Lys

Ser

Pro

265
Ser Asn Ala Asp
280
Arg Gln Pro Thr
295

Leu Asp Glu Thr

310

Gly Gly Ser Ser

Val Phe Gly Asn

345

Val Asn Gly Arg
360

Asp His Phe Leu

375

Thr Ala Ser Met
390

Gly Gly Arg Asn

Val Gln Pro Asn

425

Asp Leu Ser Arg
440

Trp Asn Lys Ala

455
Asn Asp Glu Ala

470

Leu Arg Phe Val Asn Asp

Ser

500

485

Thr

Ser

Thr

Leu

Ser

Lys

Pro

Leu

410

Val

Asn

Leu

Val
490

Ser

Ser

Pro

Arg

Thr

Lys

395

Phe

Ser

Cys

Leu
475

Arg

Leu Leu Asp Pro

Leu

Phe

300

His

Met

Val

380

Tyr

Tyr

Phe

Leu

460

His

Arg

Phe
285

His

Ser

Lys

Tyr

365

Lys

Met
445

Pro

Ser

Val

270

Arg Lys

Leu Gln

Thr Ser

Leu Leu

335

350

His Val

Ser Trp

Asp Pro

Lys Leu

415
Lys Asp
430

Asp Asn

Ile Pro

Leu Gly

495
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Ser

Pro

Lys

Arg

320

His

Tyr

Tyr

Val
400

Tyr

Leu

Ser

Val
480

Ile

ZIHSd 10-2021-0137384



<210> 5
<211> 711
<212> PRT

<213> Artificial Sequence
<220><223> YVH1 >CNAG_01203 Transcript 1
<400> 5

Met Pro Gln His Asp Thr Val Pro Ser Arg Pro

1 5 10
Lys Ser Asp Asn Leu Ala Ile Gln Asp Leu Ser
20 25
Thr Gly Asn Ile Arg Leu Ala Ala Lys Arg Leu
35 40
Ala Glu Lys Val Arg Asn Leu Lys Glu Arg Ala
50 55
Val Ala Gln Pro Tyr Ala Arg Trp Ala Asp Asp

65 70 75

Tyr Leu Gln Ser Asn Val His Ala GIn Ala Ala
85 90
GIn Val Leu Val Ser Asp Glu Glu Glu Glu Glu
100 105
Met Gly His Met GIn Glu Val Val Asp Gly Leu
115 120
Val Ala Ala Asn Asp Asp Asp Glu Leu Glu Lys
130 135

Ile Leu Ser Ala Leu Arg Pro Ser Leu Lys Phe

145 150 155
Val Tyr Pro Leu Glu Ile Asp Asp Ser Ala Asp
165 170
His Leu Pro Ser Cys Val Ala Trp Ile Lys Glu
180 185
GIn Lys Ala Ala Glu Pro Ser Ser Gln Lys Asn

195 200

Pro Ser Asp Ala Ala

15
Arg Glu Val Thr Ser
30
Ala Gln Ser Ala Gln
45
Ser Thr Arg Ala Gln
60
Pro Glu Glu Ala Glu

80

Ala His Val Glu Asp
95
Glu Glu Lys Glu Ala
110
Trp Val Gly Asp Leu
125
Asn Gly Ile Lys Asn
140

Ser Asp Lys Tyr Ala

160
Thr Asp Leu Leu Ser
175
Ile Leu Asp Leu Arg
190
Gly Thr Glu Asn Gly

205

_59_
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Lys

225

Met

Ser

Lys

Thr

305

Lys

Pro

His

Pro

Ser

385

Asp

Gly

Ser Leu Lys Arg Ser Pro

210

Pro

Ser

Val

290

Thr

Met

Lys

Leu

Pro

370

Ser

Val

Ser

Gly Gly Val

[le Val Ala
245
Ala Met Thr
260
Thr Phe Trp
275

Ser Leu Lys

Thr Gln Phe

Ala Lys Tyr

325

Asp His Ala
340

Ala Val Arg

355

Val Pro Ala

Gln Arg Ala

Val Gly Glu

405

Gln Val Ser
420

Ala Leu Ser Arg Arg

435

Ser Pro Thr Ala Thr

215

Leu Val

230

Ala Tyr

Met Ile

His Gln

Asp Arg

295

Ile Asn

310

Pro Ala

Arg Arg

Glu His

Ser Arg

375
Ser Phe
390

Asp Val

Ser Ser

Gln Thr

Asp Ile

His Cys

Leu Met

Arg Glu

265
Leu Gly
280

Ser Thr

Gly Asp

Ser Pro

Lys Ile

345

Met Met

360

Pro Arg

Ser Ser

Gly Phe

Ile Asn

425

Ala Gly

440

Leu Tyr

Asp Thr

Ser Gln
250

Lys Arg

Leu Phe

Arg Gln

Gly Thr

315
Ser Pro
330

Arg Cys

Asp His

Thr Pro

Asn Ala

395
Leu Thr
410

Pro Leu

Ala Gly

Glu Arg

Val Ala GIn Pro

220

Gly Met Ser Arg

Tyr Asp Leu Asp
255
Pro Val Val Glu
270
Tyr Thr Thr Asp
285

Tyr Tyr Met Glu

300

Ala Pro Ser Met

Ser Asn Pro Pro

335

Lys Met Cys Arg
350

Ile Leu Asp Gln

365

Ser Gly Ala Ser
380

Gly Met Arg Phe

Glu Arg Glu Arg

415

Thr Gly Leu Pro
430

Ser Asn Gly Ala

445

Asp Thr Val Thr
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Gly

Ser
240

Pro

Pro

Arg

320

Thr

Arg

Thr
400

Arg

Val

Ser
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450
Pro Leu Ser
465

Thr Thr His

Glu Pro Ala

His Ser Thr
515
Ala Leu Gln
530
Leu Ala Leu
545

Ala Ser Ala

Pro Ser Pro

Ile Asn Thr
595
Leu Ala Met
610
Arg Arg Ala
625

Val Asn Asn

Glu Pro Val

Asn Glu Lys

675

Gln Cys Gly
690

Ser Lys Val

Pro

500

Thr

Ser

Arg

Asn

Val

580

Asn

Thr

Ser

Lys

Leu
660

Cys

Cys

Ser

485

Thr

Ser

Met

Pro

Cys

645

Ser

Lys

455
His Asn His His
470

Ser Arg Arg Gly

Val Pro Pro Pro

505

Val Pro Ala Pro
520
Asp Gln Leu Asn
535
Ala Gly Met Gly
550

Ser Asn Pro Pro

Glu Lys Glu Arg

585
Gly Ala Gly Ala
600
Lys Asp Glu Lys
615
Gly Glu Gly Met
630

Ser Gly Tyr Phe

Lys Gly GIn Ile

665

Val Lys Ile Gly
630

Glu Trp Val Thr

695

Asp Glu Val Phe

460

Asn Asn Asn Asn Asn Asn Asn

475

480

Pro Ile Leu Arg Asn His Ser

490

Pro Val Pro

Gln Ala Pro

Met Arg Leu
540
Gly Ala Ala
555
Val Ser Pro
570

Arg Asp Gln

Ala Ala Arg

Glu Glu Thr

620

Tyr Gly Pro
635

Val Glu Pro

650

Ala Gly Lys

Asn Phe Asp

Pro Gly Phe

700

Leu Pro

510

Thr Thr
525

Pro Pro

Ala Asn

Gly Thr

Ser Ser

590
Arg Phe
605

Lys Leu

Pro Pro

Leu Thr

Leu Val

670
Trp Ala
685

Cys Ile

_61_

495

Ala Ala

Gln Arg

Gln Leu

Ala Gly

560

Asn Thr

975

Ser Ser

Ser Ser

Tyr Glu

Ile Leu

640

Trp Met

655

Cys Pro

Gly Val

His Arg
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705

<210> 6
<211> 212
<212>  PRT
<213> Art
<220><223>

710

ificial Sequence

0CA101

>CNAG_01254 Transcript 1

<400>

6

Met Ala Asn Lys Pro Pro Ser Gln Pro

1

Phe Ser

Ser Gln

Leu Thr

50

Ile

Val
35

Pro

5
Val Glu Pro Gly Val Tyr
20 25
Pro Phe Leu Ala Gly Leu
40
Glu His Pro Ile Lys Pro

55

Ala Gly Ile Ser Phe Val His Leu Gly

65

Gly Thr

Asp

Tyr

70
Trp Arg Pro Val Arg Tyr
85
Ile Leu Asp Thr Arg Ala

100 105

Pro Leu Gly Val His Gln Thr Gly Cys

115

120

Met Gln Gly Trp Asn Phe Ala Ser Ala

130
Ala Gly
145

Asp Ser

Trp Leu

Ser Ser

Ser

Asp

Ser

Ser

135
Lys His Arg Tyr Leu Asp
150
Leu Ile Asn Leu Pro Ala
165
Cys Glu Glu Ala Asp Pro
180 185

Gly Gly Thr Gly Leu Leu

Leu Ile Gln
10

Arg Ser Ala

Asn Leu Lys

Leu Leu Gln

60

Leu Thr His

75

90

His Pro Val

Leu Val Gly

Leu Met Glu

140
Glu Gln Tyr
155
Pro GIn Tyr
170

Gln Glu Val

Ala Asp Thr

Val Pro Ala Leu
15
Ser Pro Thr Pro
30
Thr Ile Ile Ser
45

Phe Val Arg Thr

Trp Arg Arg Pro
80

Lys Thr Ala Leu

95
Leu Leu Ile Asp
110
Ala Leu Arg Met
125

Tyr Arg Ala His

Ile Glu Leu Phe
160
Arg Pro Ser Trp
175
Lys Ala Leu Ala
190

Asn Gly Arg Thr

_62_
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195

Gln Ala Ile Val

210
<210>
<211>
<212>

<213>

7

320

PRT

Artificial Sequence

<220><223>

<400>
Met Arg
1

Asp His

Gln Met

Ser Asn

50

His Gly
65

Val Pro

Tyr Tyr

Tyr Pro

Ile Thr

130
Asn Pro
145

Leu Ala

Ser Pro

7

Tyr

Trp

Lys

35

Val

Lys

Ser

Asp

115

Ser

Ala

Asp

200

SIT4 >CNAG_01436 Transcript 1

Thr

20

Leu

Arg

Phe

Thr

Ser

Leu

Leu

Trp

Ser

85

Pro Thr Met Pro Ile Pro

His

Cys

Val

Asp
70

Tyr

Leu Glu Thr

100

Lys

Val

Val

Ile

Ile

Tyr

Trp

Ile

165

Arg

Thr

10

[le Arg GIn Cys Lys

25

Asn Arg Val Arg Asp

40

Gln Ser Pro Val Thr

Val Leu Glu Ile Phe

75

Ile Phe Met Gly Asp

90

Leu Ser Leu Leu Leu

105

Leu Leu Arg Gly Asn

120

Gly Phe Tyr Asp Glu Cys

Lys
150

Asp

Thr

Ala Cys Cys Asn Val

155

Ser Ser Ile Leu Cys

170

Leu Asp Gln Ile Arg

His

Leu

Val

60

Arg

Phe

Ala

His

Met

140

Phe

Val

Thr

205

Ser Ser Asp Pro
15
Leu Pro Glu Arg
30
Leu Leu Glu Glu

45

Cys Gly Asp Ile

Gln Gly Gly Glu
80
Val Asp Arg Gly
95
Tyr Lys Ala Arg
110

Glu Ser Arg Gln

125

Gln Lys Tyr Gly

Asp His Leu Asn

160

His Gly Gly Leu
175

Ile Ser Arg Ala
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180

Gln Glu Val Pro His Glu Gly Ala
195 200

Pro Asp Glu Val Glu Thr Trp Ser

210 215

Leu Phe Gly Gly Lys Val Thr Ser

225 230

Ser Leu Ile Ala Arg Ala His Gln

245

Met Phe Asp Glu Ser Leu Val Thr

260
Tyr Arg Cys Gly Asn Ala Ala Ser
275 280
Arg Thr Ser Phe Lys Val Tyr Asp
290 295

GIn Lys Asn Pro Ala Met Arg Arg

305 310
<210> 8

<211> 544

<212> PRT

<213> Artificial Sequence

<220><223> GUAL

>CNAG_01877 Transcript 1

<400> 8

Met Ala Thr Glu Glu Ile His Ser

1 5
Asp Phe Gly Ser Gln Tyr Ser His
20

Leu Asn Val Tyr Cys Glu Met Leu
35 40

Leu Ser Trp Lys Pro Lys Gly Ile

50 55

185

190

Phe Cys Asp Leu Met Trp Ser Asp

205

[le Ser Pro Arg Gly Ala Gly Trp

220

Glu Phe Asn Tyr Ile Asn Gly Leu

235

Leu Val Gln Glu Gly Tyr Lys

250

Val Trp Ser

265

255

Ala Pro Asn Tyr

270

Ile Met GIn Val Asp Glu Asp

285

Ala Ala Ile Glu Asn Ser Thr

300

Val Gly Ala Pro Ser Tyr Phe

315

Leu Tyr Asp Thr Ile Leu Ile

10
Leu Ile Thr
25

Pro Cys Thr

Ile Leu Ser

15

240

His

Cys

Asp

Val

320

Leu

Arg Arg Cys Arg Glu

30

GIn Lys Ile Ser

45

Gly Ser Pro Tyr

60

_64_

Glu

Ser
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Val

65

Val

Phe

Ser

145

Pro

Asp

Arg

225

Asp

Leu

Tyr

Val

His

Lys

130

His

Ser

Lys

Val

Arg

Thr
290

Ala Pro Asp Ala Pro His Val Asp

Pro

Thr

Tyr

195

Trp

Asp

Phe

Lys

275

Val

Val Glu Asp

305

Ile Leu
85
Gly Thr

100

Asp Gln

Pro Thr

165
Gly Val
180

Val Ile

Ser Met

Cys Gly

Ser Thr

245

His Ala

260

Lys Val

Ile Asp

Pro Glu

70

Gly

Val

Val

Met

Leu
150

Ser

230

Val

His

Ala

Arg

310

Ile

Asp

Lys

135

Thr

Pro

Phe

Ser
215

Lys

Met

Lys

Ser
295

Lys

Cys Tyr Gly
90
Ala His Thr
105
Thr Gly Lys
120

Ala Asp Gly

Ser Leu Pro

Phe Thr Ser

170

His Pro Glu
185

Phe Val Lys

200

Phe Ile Pro

Ala Lys Leu

250

Val Asp Asn
265

Met Leu Thr

280

Glu Leu Phe

Arg Lys Ile

Pro Asp

75

Leu Gln

His Arg

Lys Asp

Gly Leu

140

Pro Asn

155

Val Ala

Val Ser

Asn Val

Lys Glu

235

Met His

Gly Val

Val Asp

Leu Ala
300
Ile Gly

315

Val Phe Thr

Glu Ile Ala

Glu Tyr Gly
110

Gln Asp Ala

Gln Val Trp

Phe Val Thr

His Glu Ser

175

His Ser Pro
190

Cys Gly Val

205

Ile Ala Arg

Ala Val Ser

Glu Ala Ile

255

Leu Arg Lys

270

Leu Gly Val

285

Arg Leu Lys

Asn Thr Phe

_65_

Leu

80

Arg

Tyr

Leu

Met

160

Lys

Arg

Arg

Asp

Asn

Gly

Ile

320

ZIHSdl 10-2021-0137384



Glu Val Phe Glu Ala Glu Ala Ala Lys

Glu Leu Ala Glu

340

Leu Gln Gly Thr
355
Gly Pro Ser Ala
370
Glu Asp Met Lys
385

Asp Glu Val Arg

Val Gly Arg His

420
Gly Glu Val Thr
435
Ile Tyr Ile Glu
450
GIn Ala Phe Val
465

Asp Ala Arg Thr

Glu Asp Phe Met

500

Lys Arg Ile Ser
515

Val Val Tyr Asp

530

<210> 9

<211> 1344

<212> PRT

<213>

325

Lys

Leu

Thr

Leu

405

Pro

Arg

Tyr

485

Thr

Ser

Artificial

Gly Gly Glu Ala

345

Tyr Pro Asp Val
360
Ile Lys Thr His
375
Lys Leu Ile Glu
390

Leu Gly Arg Leu

Phe Pro Gly Pro

Glu Gln Ile Ala

Ile Arg Ala Ala
455

Leu Leu Pro Val

470

Asp Gln Val Val

Ala Asp Trp Phe

505

Arg Ile Thr Asn
520

Thr Ser Lys Pro

535

Sequence

Leu Glu Ala
330

Lys Gly Lys

Ile Glu Ser

His Asn Val
380
Pro Leu Arg
395
Leu Asn Ile
410

Gly Leu Ala

Ile Leu Gln

Gly Leu Tyr
460
Lys Ala Val
475
Ala Val Arg
490

Val Phe Pro

Glu Val Lys

Pro Gly Thr

540

Ala Ala Glu Lys
335
Ile Glu Trp Leu

350

Ile Ser Phe Lys

Gly Gly Leu Leu

Glu Leu Phe Lys

400

Pro Glu His Leu
415

Ile Arg Ile Leu

430
His Ala Asp Asp
445

Asp Gln Ile Ser

Gly Val Ala Gly
480
Ala Val Ser Thr

495

Pro Gln Val Leu
510

Gly Val Asn Arg

525

Val Glu Trp Leu

_66_
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ZIHSdl 10-2021-0137384

<220><223> INP5201 >CNAG_02109 Transcript 1
<400> 9

Met Ala Ser Pro Leu His Glu Asn Asp Glu Glu Arg Pro GIn Ser Ile

1 5 10 15
Ala Ala Leu Arg Ser Lys Phe Glu Ser Leu Ala Ile Ala Gly Val Ser
20 25 30
Pro Ala Pro Thr Asp Val Pro Ser Ala Thr Asn Gly His Ala Thr Val
35 40 45
Ser Ser Ile Arg Asn Gly Leu Leu Ser Pro Arg Pro Glu Thr Pro Val
50 55 60
Asp Gly Gln Lys Ala Lys Pro Val Pro Pro Pro Lys Pro Ala Ser Arg

65 70 75 80

Pro Val Ser Pro Ala Thr Thr Ser Pro Ala Pro Gln Pro Ser Ser Leu
85 90 95
Leu Pro Pro Pro Ala Pro Arg Gln Ala Pro Ser Arg Pro Thr Thr Pro
100 105 110
Lys Pro Ser Phe Gln Thr His His Ser Thr Ser Ser Val Thr Ser Ile
115 120 125
Val Ser Ala Ala Ser Asp Ser His Leu Lys Pro Ser Asp Thr Met Ala
130 135 140

Ser Pro Pro Ala Val Ile Ser Pro Ala Val Ser Pro Ala Pro Thr Pro

145 150 155 160
Leu Arg Lys Ser Ala Pro Ser Val Pro Ser Lys Pro Pro Ser Val Ala
165 170 175
Val Thr Pro Ser Gly Ser Asp Gly Asp Glu Asp Glu Pro Val Ile Thr
180 185 190
Ser Val Lys Ala Leu Arg Glu Lys Phe Ser Gly Gln Ala Gln Ala Ser
195 200 205
Glu Ile Ala Leu Arg Lys Pro Val Asp Val Pro Lys Ala Ser Ala Val

210 215 220

Ser Val Val Lys Ala Ala Thr Val His Asp Ser Pro Glu Pro Leu Cys
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225

Ser

Thr

Ser

305

Pro

Pro

Pro

385

Pro

Thr

Pro
465

Gly

Pro

Arg

290

Ser

Asn

Pro

Pro

370

Pro

Leu

Pro

450

Pro

Ser

Ser Ala Thr
245
Thr Leu Asp
260
Gly Glu Ala
275

Pro Leu Ala

Pro Val Pro

Arg Ala His

325

Phe Arg Pro
340

Ile Pro Gly

355

Glu Ala Ala

Leu Pro Val

Ser Thr Ala

405

Leu His Thr

420

Ala Thr Ala

435

Asn Arg Ser

Pro Arg Leu

Gly Ser Thr

230

Pro Ile Pro Ala Pro

Gly Lys

Leu Ser

Pro Pro

295
Ala Pro
310

Lys Pro

Glu Ser

Asn Lys

Val Pro

375
Arg Arg
390

Ser Val

Ile His

Pro Pro

Glu Ser

455
Pro Ala
470

Ser Ser

Thr Ser

265
Asp Thr
280

Ala Pro

Ala Pro

Pro Pro

Asn Val

345

Pro Val

360

Pro Pro

Pro Thr

Ile Ser

Asp Asp

425

Pro Leu

440

Glu Ser

Arg His

Asn Ala

250

Pro

Asn

Pro

Arg

330

Pro

Phe

Pro

410

Thr

Pro

Ser

Ala

235

Val

Asp

Pro

315

Thr

Thr

Pro

Pro

Ser

395

Pro

Asp

Ala

475

Pro Ala Pro Val

Met

Tyr

Pro

300

Ser

Pro

Ser

380

Ser

Leu

Arg

Thr
460

Ile

Asn Gly Ser

Leu Ser

270
Ser Ser
285

Ile Ser

Gly Pro

Ile Ser

Asn Thr

350

Arg Ser

365

Arg Pro

Pro Asp

Leu Ala

Ala Pro

430

Ser Arg

445

Thr Thr

Pro Val

Gly Ser
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255

Pro

His

Arg

Pro

Pro

335

Thr

Ser

Thr

Ser

415

Thr

Ser

Thr

240

Pro

Pro

320

Ser

Ser

Pro

Leu

400

Thr

Pro

Asn

Pro

Ala
480

Thr
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Met Asn Pro

Arg Ile Asn
515

Val Asn Arg

Pro Phe Thr

Gly Glu Lys

595
Phe Pro Asp
610
Asp Ile Arg
625

Gly Arg Tyr

Gln Leu Ser

Leu Glu Ser
675
Pro Gly Ala
690
Lys Asp Gly
705

Ser Thr Lys

Pro

500

Ser

Ser

580

Thr

Met

Val

Val

Asp

660

Arg

Thr

His

Ala

485

Pro Pro Pro Ala His

505

Gly Gly Pro Pro Pro

Ser Ser

Pro Pro

550

Glu Lys

565

Val Tyr

Asn Leu

Thr Glu

Lys Glu

Cys Thr

645

His Ala

Gly Lys

Glu Ser

Leu Trp

710

Phe Val

725

Val

535

Arg

Tyr

Ser

Ser

Asp

695

Glu

His

520

Gly Ser

Arg Ser

Ser Thr

Asp Glu

585
Ala Gln
600

Asn Arg

His His

Ala His

Ser Val

665
Pro Lys
630

Glu Gly

Leu Asp

Thr Ser

490

Pro

Pro

Gly

Asn

Ser

570

Asp

Arg

Val

His

650

Val

Val

Arg

Ser

730

Leu

Ser

Thr

555

Asp

Lys

Pro

Ser

635

Val

Asp

Thr

Tyr

Ser

715

Ile

Ser Pro

Leu Arg

525
Gly Ser
540

Ile Ser

Thr Ser

Glu Pro

Arg Met

605
Pro Val
620

Ala Phe

Arg Val

Leu Lys

Ala Met

685
Leu Trp
700

Thr Gly

Ser Tyr

495
Ser Lys

510

Ser Ala

Gly Gly

Arg Ala

Leu Gly

575

Glu Glu

590

Leu Asp

Phe Val

Ala Val

Tyr Asp

655

Glu Thr

670

Cys Phe

Cys Gly

Glu Val

Ile Trp

735

_69_

Thr

Thr

560

Leu

Pro

Pro

Tyr

640

Thr

Arg

Thr

Thr

720

Arg
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His

Phe

Leu

Leu

785

Thr

Thr

Val

Cys

865

Val

Leu
945

Leu

Leu

Arg Lys

Asp Val

755
Arg Ile
770

Trp Thr

Ser Lys

Met Pro

Thr Ser

835

His Glu

850

Lys Gln

Val Gly

Phe Asp

His Pro

915

Gln Ser
930

Arg Ala

Thr Ala

Ile Cys

Asn Ile
740

Gly Asp

Gly Asp

Ser Ser

Gly Pro

805
Pro Pro
820

Ala Thr

Val Leu

Glu Tyr

885
Ile Lys
900

Asp Asn

Ala Gly

Trp Asp

Arg Gln

965
Thr Trp
980

Lys

790

Thr

Lys

Tyr

Phe

Lys

870

Leu

Pro

Arg

950

Ser

Asn

Ser

Phe
775

Pro

Val

Thr

Met

Val

855

Trp

Lys

Val

Tyr

935

Leu

Ser

Ile

Leu Asp Glu Gly Gly Lys

745
Gly Lys
760

Gly Phe

Leu Thr

Arg Ile

Ile Phe

825
Pro Leu
840

Ser Val

Ser Ser

Thr Gly

Pro Trp

905
Gln Ser
920

Thr Cys

Leu Ser

Phe Cys

Asp Ser

985

Pro

Ala

Arg

Tyr

810

His

Trp

Thr

Asn

890

Leu

Leu

Trp

Val

Thr
970

Ala

Pro

Lys

Ser

795

Asp

Thr

His

Asp

Asp

875

Arg

Val

Ser

Asp
955

Phe

Lys

Thr

Leu

780

Thr

Pro

Asp

860

Val

Lys

Thr

Val

Phe

940

Trp

Arg

Pro

Met

765

Thr

Cys

Trp

Thr

845

Lys

Leu

Asn

Asp

925

Pro

Thr

Leu Leu Val

750

Cys

Ser

910

Pro

Arg

Asp

Val

Asp

990

_70_

Arg

Gly

Ser

Phe

Leu

Leu

895

Trp

Tyr

Asp

Lys

Asn
975

Leu

Gln

Lys

Leu

Val

880

His

Ser

960

Val

Asn
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Gly Ser Val Ala Asn Ala His Phe Leu Glu Asp Val Leu Arg Ser Val
995 1000 1005

Asp Ser Pro Asp Ile Ile Val Phe Gly Phe Gln Glu Val Ile Pro Leu

1010 1015 1020
Thr Asp Lys Lys Tyr Thr Ala Lys Thr Leu Leu Phe Gly Asn Lys Ser
1025 1030 1035 1040
Lys Asp Gly Gly Ala Ala Ala Asp Arg Val Ser His Ala Tyr Arg His
1045 1050 1055
Trp Leu Glu Lys Leu Gln Ser Ala Val GIn Met Ala Ser Pro Ser Asn
1060 1065 1070
Cys Pro Tyr Ile Lys Ile His Ser Glu Ser Leu Val Gly Leu Phe Thr

1075 1080 1085

Cys Ile Phe Val Lys Gln Ser Glu Lys Ile Ser Leu Arg Asp Leu Asp
1090 1095 1100
Ile Thr Thr Val Lys Arg Gly Ile Gly Gly Ile Tyr Gly Asn Lys Gly
1105 1110 1115 1120
Ala Ile Val Ser Arg Leu Val Met Asp Asp Thr Ser Ile Cys Phe Ile
1125 1130 1135
Asn Val His Leu Ala Ala Gly Gln Ser Gln Lys Ala Ser Arg Asn Ala
1140 1145 1150

Asp Leu Ala Gly Ile Leu Glu Asp Lys Ala Ile Phe Pro Pro Ala Asp

1155 1160 1165
Glu Leu Pro Phe Val His Gly Gly Cys Gly Thr Gly Ile Leu Asp His
1170 1175 1180
Glu Met Val Phe Leu Asn Gly Asp Leu Asn Tyr Arg Ile Asp Gln Arg
1185 1190 1195 1200
Arg Glu Asn Val Ile Ser Ser Ile Ala Asn Gly Glu Leu Ala Tyr Leu
1205 1210 1215
Leu Glu His Asp GIn Leu Arg Lys Glu Met Arg Thr Asn His Ala Phe

1220 1225 1230

Arg Leu Arg Asn Phe Glu Glu Ala Pro Ile Thr Phe Ala Pro Thr Tyr

_71_
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1235 1240 1245
Lys Tyr Asp Pro Gly Thr His Asp Tyr Asp Ser Ser Glu Lys Arg Arg
1250 1255 1260
Ile Pro Ala Trp Cys Asp Arg Ile Leu Tyr Lys Lys Ser Pro Arg Val
1265 1270 1275 1280
GIn Ala Leu Asn Tyr Gln Arg Tyr Glu Pro Thr Val Ser Asp His Arg
1285 1290 1295

Pro Val Ser Ala Gly Tyr Thr Ile Ile Leu Lys Ala Ile Asp Ser Leu

1300 1305 1310
Lys Met Met Asp Val Arg Arg Glu Ala Thr Gly Glu Trp Ala Lys Arg
1315 1320 1325

Glu Lys Glu Leu Leu Glu Lys Met Gln Glu Val Phe Asp Gly Ile Glu

1330 1335 1340
<210> 10
<211> 332
<212> PRT

<213> Artificial Sequence

<220><223> PHS1 >CNAG_02487 Transcript 1

<400> 10

Met Phe Pro Ser Asp Thr Lys Ala Ser Leu His Ser Ala Phe Gln Ser

1 5 10 15

Val Leu Asp Ser Ala Ser Pro Ser Ile Leu Ala Arg Leu Ser Leu Gln
20 25 30
Leu Ala Ala Met Pro His Val Ala Ala Pro Ser Arg Gln Ala Leu Glu
35 40 45
Gln Glu Arg Leu His Arg His Ala Gln GIn Pro Gly Ser Ser Leu Ser
50 55 60
Pro Ala Pro Arg Leu Ser Pro Leu Arg Leu Tyr Leu Leu Gly Tyr Asn
65 70 75 80

Ile Leu Ser Ala Leu Leu Trp Gly His Leu Leu Val Leu Thr Leu Ser

85 90 95

Phe Leu Leu Ala Pro Ser Arg Pro Pro Trp His Gln Leu Ala Asp Arg
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Leu Ser

Thr Gln

130

Val Arg

145

Trp Thr

His Pro

Ile Arg

Phe Leu

210

Ala Pro

Arg Glu

Ala Lys

290

Tyr Val
305

Lys Gly

<210>
<211>

<212>

115

Thr

Ser

Val

Leu

Tyr

195

Asn

Ser

Val

His

275

Leu

Lys

11
721

PRT

100

Ser

Leu

Pro

Trp

Phe

180

Ser

Tyr

Ser

Val

Met

260

Val

Tyr

Thr

Tyr Asp

Leu Gly

150

Gly Val

165

Thr Thr

Phe Tyr

Leu Arg

230
Ser Arg
245

Lys Thr

Gly Gly

Arg Ala

Thr Tyr
310

Tyr

Leu

135

Thr

Val

Met

Tyr
215

Phe

Ala

Lys

Thr

295

Met

His

120

Val

Leu

Leu

200

Thr

Leu

Val

Val

280

Leu

Leu

105

Asn

Val

Leu
185

Ser

Thr

Ser

Thr

Phe

Lys

Val Gly Gly Val Ser

325

Leu Gly Trp

Val His Ala
140
Ser Gln Val

155

Ala Pro Glu

Ala Trp Ser

Leu Leu Ser

Phe Ile Pro
220

Phe Ala Thr

235
Asn Val Met
250

Arg Glu Val

Ala Gln Lys

Leu Leu Trp

300

Gln Arg Arg
315
Lys Ala Gln

330

110
Cys Thr
125

Ala Leu

Ala Ser

Ile Thr

Leu Thr

190
Val Ser
205

Leu Tyr

Leu Pro

Leu Trp

270
Glu Trp
285

Trp Pro

Lys Val
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Lys Trp

Gly Trp

Arg Leu

160

His Gly

175

Glu Val

Ala Pro

Pro Leu

Ala Leu

240
Ala Pro
255

Trp Ser

Gly Trp

Ala Leu

Leu Gly

320
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<213> Artificial Sequence

<220><223> MRE11 >CNAG_02490 Transcript 1

<400> 11

Met Ser Ala Pro Asn Arg Val Pro Asp Ser Gln Pro Ser Ser Glu Ile
1 5 10 15

Gly Asp Glu Pro Pro Pro Ser Ile Val Glu Pro Asp Leu Glu Asn Cys

20 25 30
Phe Arg Ile Leu Ile Ala Thr Asp Asn His Ile Gly Tyr Ala Glu Lys
35 40 45
Asp Pro Val Arg Gly Gln Asp Ser Ile Asn Thr Phe Arg Glu Ile Leu
50 55 60
Glu Leu Ala Arg Asp His Asp Val Asp Phe Ile Leu Leu Ala Gly Asp
65 70 75 80
Leu Phe His Glu Asn Arg Pro Ser Arg Thr Cys Met His GIn Thr Ile

85 90 95

Ala Leu Leu Arg Glu Phe Thr Leu Gly Asp Lys Pro Ile Glu Phe Glu
100 105 110
Leu Leu Ser Asp Pro Met Asp Gly Ser Thr Pro Gly Phe Ser Phe Pro
115 120 125
Ala Val Asn Tyr Glu Asp Pro Asn Ile Asn Ile Ala Ile Pro Val Phe
130 135 140
Ser Ile His Gly Asn His Asp Asp Pro Gln Gly Thr Gly Pro Glu Gly
145 150 155 160

Ala Leu Cys Ala Leu Asp Val Leu Ser Val Ser Gly Val Leu Asn Tyr

165 170 175
Phe Gly Lys Ser Asp Leu Val Ala Asp Glu Ser Ala Ala Asp Asn Pro
180 185 190
Glu Lys Gly Ile His Ile Arg Pro Val Leu Leu Arg Lys Gly Thr Thr
195 200 205
His Val Ala Leu Tyr Gly Cys Gly Asn Ile Arg Asp GIn Arg Met Tyr
210 215 220

GIn Glu Leu Arg Ala Asn Lys Val Lys Met Phe Met Pro Thr Gly Gly

_74_



225

Asp

Arg

Asp

Thr

Ser

305

Val

Pro

Tyr

Thr

Lys

385

Pro

Asn

Arg

Lys

Asp

465

Val Pro Asp

Val Arg His
260
Ser Met Arg
275
Pro Glu Ser
290

Ser Val Ala

Gly Leu Leu

Leu Lys Thr

340

355
Ser Phe Leu

370

Asn Trp Lys

Leu Ile Arg

Pro Val Arg

420

Asp Ile Leu
435

Asn Asn Pro

450

Pro Glu Ser

230

Ser Glu Trp
245

Gly Pro Gln

Leu Val Ile

Val Ala Asp
295

Thr Ser Leu

310
Ser Ile Gln
325

Val Arg Pro

Gln Gly Ala

Arg Glu Gln

375

Glu Arg Asn

390
Leu Lys Val
405

Phe Gly Gln

Gln Tyr Tyr

Asp Met Pro

455
Leu Thr Ala

470

235

Phe Asn Ile Leu Leu
250
Asn Tyr Val Pro Glu
265
Trp Gly His Glu His
280

Lys Asn Tyr Phe Ile

Ala Pro Gly Glu Ala

315
Gly Ser Gln Phe Gln
330
Phe Glu Leu Asp Glu
345

Val Asp Leu Asn Asp
360

Val Glu Ala Leu Ile

380

Asn Gly Ser Thr Lys
395
Glu Thr Thr Asp Ala
410
Glu Tyr Val Asn Arg
425

Arg Lys Lys Lys Asn
440

Asn Ile Asn Asp Asp

460
Asp Glu Arg Leu Ser

475

Val His Gln
255
Asn Met Phe
270
Asp Cys Arg
285

Thr Gln Pro

Val Pro Lys

Leu Glu Glu
335
Val Val Leu
350
Arg Asp Ser
365

Leu Gln Ala

Asn Met Met

Lys Glu Met
415
Val Ala Asn
430
Glu Arg Lys
445

Glu Trp Glu

Lys Leu Arg
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240

Asn

Asp

His

320

Leu

Ser

Lys

Leu

400

Val

Pro

Val

Met

480
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Val

Asp

545

Asn

Ser

Asn

625

Thr

Ser

Ser

Thr

Lys

Arg

530

Met

Pro

Asp

Met

Pro

610

Lys

Thr

Thr
690

Leu

Asn

Asp

515

Lys

Val

Val

Pro

595

Val

Ser

Pro

Lys

Thr
675

Gly

Val

Gly

500

Met

Pro

Asp
580

Thr

Arg

660

Lys

Arg

Gly Thr Gly Lys

705

Asp

Lys Gln
485

Met Glu

Ile Lys

Lys Glu

Ala Lys

550
Ser Gln
565

Ser Met

Ser Ala

630
Pro Lys
645

Pro Ala

Ala Pro

Gly Val

Ala Ala

710

Tyr Leu Gln Ala Gln Ser

Asp Ala

Asp Phe

520

Arg Glu
535

Glu Lys

Ser Val

Met Ala

Arg Ala

600
Lys Gly
615

Glu Asp

Lys Gly

Lys Lys

Ala Gly

630
Thr Gln
695

Ala Val

Val
505

Val

Val

Lys

Ser

585

Pro

Lys

Arg

Pro

665

Arg

Ser

Pro

490

Met Arg Phe

Ala Asp Thr

Lys Glu Asp
540
Tyr Asn Arg
555
Gly Lys Asn
570

Asp Asp Asp

Val Arg Arg

Gly Lys Gln

Glu Glu Glu
635

Gly Arg Ala

650

Pro Ala Arg

Arg Pro Ala

Gln Leu Thr
700
Ile Glu Leu

715

Leu

Val

Leu

525

Asp

Tyr

Lys

Met

605

Pro

Thr

Val
685

Phe

Ser

Asp Val Leu
495

Asp Lys Asp

510

Arg Met Val

Val Asp Leu

Ala Asp Ser
560
Gln Arg Asp
575
Asp Met Asp
590

Thr Ala Asn

Leu Phe Glu

640

Ala Ala Ser
655

Pro Ala Lys

670

Ser Gln Pro

Ser Arg Ser

Ser Asp Glu

720

_76_
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<210> 12
<211> 605
<212> PRT

<213> Artificial Sequence
<220><223> DBR1 >CNAG_03222 Transcript 1

<400> 12

Met Arg Ile Ala Ile Gln Gly Cys Ser His Gly Ser Leu Ala Gln Ile
1 5 10 15
Tyr Asp Val Val Asn Tyr Tyr Ser Ser Gln Thr Lys Asn Pro Ile Asp
20 25 30
Leu Leu Leu Leu Cys Gly Asp Phe Gln Ala Leu Arg Ser Lys His Asp
35 40 45
Tyr Ala Ser Leu Ala Val Pro Ala Lys Phe Lys Gln Leu Gly Ser Phe
50 55 60

His Gln Tyr Tyr Ser Gly Glu Arg Val Ala Pro Val Leu Thr Ile Val

65 70 75 80
Ile Gly Gly Asn His Glu Ala Ser Asn Tyr Met Trp Glu Leu Tyr His
85 90 95
Gly Gly Trp Leu Ala Pro Ser Ile Tyr Tyr Leu Gly Ala Ala Gly Ser
100 105 110
Val Tyr Val Asn Gly Val Arg Ile Val Gly Ala Ser Gly Ile Tyr Lys
115 120 125
Gly Phe Asp Tyr Arg Lys Gly His Phe Glu Lys Val Pro Tyr Asn Asp

130 135 140

Lys Glu Leu Arg Ser Val Tyr His Ile Arg Glu Tyr Asp Val Glu Lys
145 150 155 160
Leu Met His Leu Thr Pro Ser Pro Ser Thr Ile Phe Leu Ser His Asp
165 170 175
Trp Pro Thr Thr Ile Ala His His Gly Asn Lys Asn Ala Leu Leu Lys
180 185 190
Arg Lys Pro Phe Phe Arg Asp Glu Ile Glu Lys Asn Thr Leu Gly Ser

195 200 205
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Pro Pro Leu Leu Arg Leu Met

210

Ser A

o

225

Pro Asn

Ala Thr

Glu Asp

290
Asp Glu
305

Val Pro

Gln Pro

385

Ser Arg

Pro Thr

Glu Gln

Thr Lys

His

His

Ser

Asp

275

Leu

355

Ser

Ser

Ser

Gln
435

Phe

Leu His

Gly Pro
245
Ala Val

260

Ala Met

Pro Leu

325

Ile Ser

Gln Pro

Leu Thr

Asn Pro

405

Asp Ser

420

Lys Trp

Leu Ala

215
Val Lys
230

Asp Val

Met Asp

295
Asp Asp
310

Pro Ala

Asp Gln

Leu Pro

Ser Asp

375
Thr Ile
390

Ser His

Glu Leu

Leu Asp

Asn His Phe Gln Pro Ser Tyr

Phe Ala

Asp Gly

Ala Leu
235
Gly Ala

250

220

Tyr Glu His

Pro Leu Pro

Gln Ala Gly Gly Asn Pro Asp

265

Asp Glu

Thr Thr

Glu Phe

345

Pro Thr

360

Asp Glu

Asp Glu

Pro Pro

Ser Arg

425

His Gly
440

Lys Cys

Asn Pro

Arg Pro

Phe Asp

315
Asn Ser
330

Asp Ala

Lys Thr

Phe Asp

Ser Thr

395
Val Ala
410

Val Met

Gly Lys

Gly Pro

270

Asp Glu Ile

Arg Gln Val
300

Asp Pro Ala

Ala Phe Asn

Pro Thr Thr
350

Asn Ala Ser

365
Asp Pro Ala
380

Asp Leu Ile

Gly Thr Ile

GIn Glu Ala
430

Gly Met Glu
445

Gly Lys Asp
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Trp Phe

240
Leu Leu

255

Asn Pro

Pro Ala

Pro Glu

335

Val Ser

Asn Pro

Pro Leu

400
Ala Pro
415

Arg Gln

Gly Val

His Met
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450 455
Gln Phe Leu Glu Ile Pro Asp Pro
465 470
Pro Arg Leu Thr Tyr Asp Pro Glu
485

His Pro Tyr Leu Ser Thr Ser Tyr

500

Asp Ile Leu Glu GIn Met Val Lys

515 520
Glu Gly Leu Leu Val Pro Thr Val

530 535

Gln Glu Gly Leu Val Trp Glu Lys
545 550
Gln Arg Phe Trp Trp Thr Ala Pro

565

Asp Thr Ala Trp Tyr Thr Asn Pro
580

Leu Gly Val Gln Asn Lys Ile Asn

595 600
<210> 13
<211> 281
<212> PRT

<213> Artificial Sequence
<220><223> SIW14 >CNAG_03296
<400> 13

Met Met Ser Ser Ser Pro Thr Met

1 5

Ser

Trp

505

Asp

Pro

Gly

Pro

585

Pro

460
Pro Pro Pro Ile Pro Gly Pro
475 480
Leu Ala Ile Ser Arg Ala Phe
490 495

Pro Ile Pro Leu Pro Ser Ser

510
Glu Val Ala Arg Ile Lys Glu
525
Gln Asp Gly Ala Val Glu Gly
540
Lys Val Asp Val Gly Arg Val
555 560
Glu Gly His Pro Gly Gly Asn

570 975

Thr Glu Ala Phe Cys Gly Met
590
Pro Val Asn Arg

605

Transcript 1

Ser

Ser Thr Pro Pro Gln Val Pro

10 15

Ser Phe Leu Ala Asn Ile Leu Leu Ser His Leu Ser Pro Leu Asp Pro

20

Ser Ser Thr Ser Pro Thr Thr Phe

35 40

25

Glu

30
His His Arg Ser Pro Thr Thr

45

GIn Asn Pro Ser His Pro Gln Ala Leu GIn Thr Ala Glu Pro Pro Pro

_79_
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50
Asn Pro Leu
65

Leu Val Pro

Cys Gly Phe

Leu Lys Thr
115

Leu Glu Trp

Ala Ala Leu

His Cys Asn

Arg Arg Leu

195

Arg Phe Ser
210

Leu Phe Asp

225

Tyr Leu Pro
70
Pro Glu Asn

85

Pro Lys Lys
100

Val Leu Thr

Cys Gln Ser

Lys Glu Pro
150

Val Ala Ile

165
Lys Gly Lys
180

Gln Ala Trp

Ala Pro Lys

Ile Met Pro
230

55

Pro Pro

Phe Ala

Arg Asn

Leu Val

120
Gln Asp
135

Phe Asp

Leu Asp

His Arg

Ser Leu

200
Ser Arg
215

Val Trp

Gly Gly Leu Gly Asn Leu Pro Asp

Gly Val Val

Arg Asp Ile

275
<210> 14
<211>

<212>

881

245
Glu Val Gly
260

Arg Asp

Ala Leu Pro
75
Leu Val Ser

90

Phe Lys Phe
105

Leu Glu Glu

Ile GIn Phe

Asn Ile Pro
155

Arg Arg Asn

170
Thr Gly Cys
185

Thr Ser Ile

Ala Val Asp

Glu Ala Val

235

Trp Gly Met

250

60

Lys

Ser

Met

Tyr

Met

140

Glu

His

Leu

Phe

Gln

220

Cys

Leu

Val Glu Glu

Gly Val Tyr

95

Glu Thr Leu
110

Pro Lys Ala

125

Gln Phe Gly

Asp Val Ile

Pro Ile Leu

175
[le Gly Cys
190
Asp Glu Tyr
205

Gln Phe Ile

Arg Pro Lys

Val Leu Pro

255

Asp
80

Arg

Arg

Asn

Ile

Cys

160

Arg

Asp

240

Lys

Gly Lys Glu Lys Lys Arg Val Glu

265

Leu His Met Arg Gly Leu

PRT

280

270

_80_
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<213> Artificial Sequence
<220><223> SDP102 >CNAG_03893 Transcript 1
<400> 14

Met Gln Pro Gln Gln His Thr His Asn Asn Pro Ser Pro Ala Ala Arg

1 5 10 15
Pro Gln Pro Leu Arg Val Val His Ser Pro Thr Ile Pro Pro Pro Asn
20 25 30
Arg Gly Thr Arg Thr Ser Glu Leu Ala Gln Gly Pro Lys Ala Pro Leu
35 40 45
Ala Ala Pro Leu Pro Leu Arg Ile Thr Ala Ala Thr Ser Pro Asn Arg
50 55 60
Lys Arg Pro Thr Pro Leu Val Leu Gly Lys Pro Arg Glu Ala Gly Pro

65 70 75 80

Glu Ala Gly Pro Glu Asp Trp Glu Ile His Gln Glu Ile Ser Phe Ala
85 90 95
Ala Ser Leu Gly Ala Ser Ala Asp His Ser Leu Asp Asn Glu Leu Gln
100 105 110
Asp Leu Ser Lys Leu Arg Lys Ala Val Arg Gln Asn Leu Leu Ala Arg
115 120 125
Pro Ile Asp Ser Pro Leu Glu Leu Ser Gly Ser Asp Gln Ser Ala Phe
130 135 140

Asn Thr Pro Gly Gln Gln Ser Ser Phe Gly Ser Ser Ser Ile Ser Met

145 150 155 160
Asp Ser Ile Pro Ile Glu Gln Val Phe Asp Arg Val Glu Gly Gly Ser
165 170 175
Val Leu Leu Val Asp Thr Arg Pro Leu Ala Ser Phe Leu Asn Ser His
180 185 190
Leu Pro Asn Ser Ile Pro Leu Ser Val Pro Thr Leu Leu Ser Lys Arg
195 200 205
Phe Gln Lys Ser Gln Ser Gln Ser Ser Pro Ser Ser Ile Ser Trp Ala

210 215 220
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Thr Leu Ser
225

Ser Val Asp

Glu Gly Arg

Val Lys Val
275

Ala Arg Arg

290
Asp Val Thr
305

Ala Ser Asn

Leu Pro Pro

Arg Pro Ser

355

Asn Leu Pro
370

Thr Pro Lys

385

Leu Gly Gly

Thr Arg Thr

His Thr Pro

435

Glu Asp Ser
450

Glu GIn Ser

465

Pro Phe

Gln Asp

245

260

Val Lys

Thr Leu

Ser Pro

Ile Leu

325
Ile Pro
340

Leu Pro

Ser Leu

Leu Ser

Tyr His

405

Arg Pro

420

Phe Gln

Arg Pro

Arg Phe

Val Ser
230

Lys Val

Lys Glu

Gly Gly

Val Ser

295
Glu Thr
310

Pro Pro

Ala Ser

Ser Leu

Ser Ile

375
Leu Asn
390

Asp Ile

Gln Arg

Pro Gln

Asn Gly
455
Pro Pro

470

Leu

Trp

280

Asp

Lys

Pro

Arg

360

Asn

Phe

Pro

Ser

Gln

440

Ser

Ser

Ser Ser

250
Leu Lys

265

Gln Thr

Ser Lys

Ser Ala

330
Ser Pro
345

Pro Pro

Asp Arg

Pro Thr

410

Pro Gly

425

Gly Ser

Ser Ser

Ala Arg Glu Arg Trp Asp

235

Val Ile

Ser Leu

Val Leu

Ala Thr

300
Pro Leu
315

Pro Pro

Pro Lys

Phe Thr

380
Pro Leu
395

Pro His

Leu Ser

Ile Gln
460
Thr Phe

475

Cys

Asn
285

Arg

Pro

Cys

Ser

365

Ser

Lys

Leu

Asp

445

Thr

Gly

270

Tyr

Pro

Pro

Asp

Leu

350

Pro

Ser

Phe

Asn

430

Arg

Lys

Asp
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255

Cys

335

Asn

Thr

Arg

Ser

415

Ala

Ala

240

Glu

Arg

Arg

Leu

Ser

320

Pro

His

Arg

Arg

Thr

400

Cys

Pro

Leu

His

Lys

480
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Pro

Tyr

Leu

Pro

545

Ser

Leu

Asn

625

Ser

Trp

Lys

Gly
705

His

[le Glu Asn Glu Gly Glu Asp Met

485

Ala Pro Arg Ala

GIn Ala

515
Pro Ala
530

Ser Val

Glu Ser

Asn Val

Arg Phe

595
Gly Val
610

Arg Leu

Arg Ser

Thr Leu

Ser Pro

675
Glu Leu
690

Arg Ala

500

Ala

Ser

Asp

580

Lys

His

Val

Lys

660

Asn

Gly

Lys

Arg

Pro

Leu

Val

565

Leu

Tyr

Lys

Ser

Thr

645

Thr

Val

Ala

Pro Thr

Phe Tyr

Pro Thr

535
Pro Ser
550

Gln Tyr

Glu Cys

Arg Lys

Gly Met
615

Ala Pro

Ser Tyr

Gly Phe

Lys Gln
695
Pro Gly

710

Met Glu Asp Gly Gly Asp

490
Ser His Ser

505

Ser Ser Pro
520

Thr Arg Pro

Phe Leu Tyr

Leu Phe Arg
570

Asp Asp Asn

585
Val Gly Met
600

Arg Asp Ala

Thr Tyr Val

Leu Ala Tyr

650

Ala Tyr Val
665

Val Ala Glu

630

Ser Gly Gly

Gly Gly Gly

Pro

Ser

Leu
555

Leu

Arg

Cys

His

635

Leu

Leu

Val

715

Ala Pro Asn Leu Tyr

Ser Lys Ser

510

Ser Met Asn
525

Val Ala Pro

540

Gly Pro Asp

Gly Val Lys

Gly Leu Ser

590
Asp Ile Val
605
Glu Phe Leu
620

Cys Gln Ala

Ile His Ala

Glu Arg Arg
670
Met Gln Trp
685
His Gly Asp
700

Gly Gly Gly

Asp Glu Gly Lys Gly Lys Thr
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Asp Gly
495

Gln Asp

Ser Ala

Phe Asn

Glu Glu

Asp Asp

Gly Lys

640

Asn Ala

655

Lys Gly

Glu Glu

Gly Asn

Ser Arg

720

His Leu
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Arg Asp Ser Leu
740
Arg Pro Ala Lys
755
Glu Glu Ser Gly
770
Val Arg Lys Asn

785

Arg Thr Thr Leu

Ser Leu Arg Pro
820
Ala Ala Pro Asn

835

Asn Gly Ser Glu Ala Arg Pro Ser Pro Arg Ala

850

Met Gly Gly His Ala Met Thr Pro Ala Gly Asp

865

Ile

<210> 15

<211> 185
<212> PRT

725

Pro Pro Thr Trp

Val Tyr Ser Pro

760

Arg Glu Gly Arg
775

Gly Val Trp Met

790

Gln Pro Gly Arg
805

Phe Leu Ile Thr

Asn Gly Asp Asn

840

855

870

<213> Artificial Sequence

<220><223>

<400> 15

730

735

Ser Ser Ser Val Asp Thr Tyr Thr

745

750

Val Gly Arg Asp Asp Gly Gly Glu

Ile Ala Val

765

Gly Asp Glu Arg Glu

His His Arg Arg Ala Pro Val Asp

Arg Val Ser

Ser Thr Asp

825

Ile Asp Ser

810

OCA1 >CNAG_03963 Transcript 1

800

Lys Ala Gly Leu Glu

815

Ala Ser Ser Ser Ser

830

Glu Arg Gln Val Asn

845

Ser Pro Gly Met Gly

Gly Pro Leu Lys Trp

880

Met Ala Lys Ile Val Pro Pro Met Asn Phe Gly Leu Val Glu Asp Gly

1

5

10

15

Phe Tyr Arg Ser Ala Gln Pro Ser Glu Leu Cys Phe Ser Phe Leu Glu

20

25

30

Lys Leu Asn Leu Lys Ser Ile Ile Trp Val Gly Ala Glu Glu Pro Ser

_84_
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35 40 45
Asp Ile Phe Leu Ser Phe Ile Glu Ser Gln Gly Ile Lys Leu Tyr Asn
50 55 60
Leu Ala Pro Gln Thr Ser Leu Asn Pro His Phe Pro Pro Pro Tyr Thr
65 70 75 80
Asp Ser Gly Val Val Pro Ile Ser Gly Gln Tyr His Leu Pro Pro Leu
85 90 95
Pro Pro Pro Pro Glu Pro Leu Ile Ile Gln Ala Leu Thr Leu Leu Leu

100 105 110

Arg Pro Ser Thr Phe Pro Thr Leu Leu Cys Cys Asn Met Gly Arg His
115 120 125
Arg Thr Gly Thr Val Val Gly Cys Tyr Arg Lys Leu Gln Arg Trp Ala
130 135 140
Leu Ser Ser Ile Leu Glu Glu Tyr Arg Arg Tyr Ala Gly Met Lys Val
145 150 155 160
Arg Val Leu Asn Glu Gln Phe Ile Glu Leu Phe Asp Thr Asp Leu Val
165 170 175

Ser Ile Thr Ala Glu Gln Val Thr Lys

180 185
<210> 16
<211> 671
<212> PRT

<213> Artificial Sequence

<220><223> GDA1 >CNAG_03996 Transcript 1

<400> 16

Met Pro Ala His Leu Phe Ala Arg Ser Thr Asp Thr Thr Phe Pro Ser
1 5 10 15

Ser Ile Glu Thr Ser Thr Ser Gly Ser Leu Ser Phe Ser Leu Leu Ser

20 25 30
Ser Leu Arg His Arg Pro Ser Gly Arg Ile Pro Lys Thr Pro Ile Ser

35 40 45

Pro Lys Ser Pro Thr Ser Ala Ser Thr Ser Thr Thr Ala Ala Met Phe
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50
Ser Thr Arg
65

Arg Lys Arg

Leu Ala Ala

Ser Gly Gly

115
Thr Pro Ser
130
Tyr Ser Ser
145

Leu Asp His

Thr Gly Asp

Asp Ala Ser
195
Ser Pro Ser
210
Pro Asp Pro
225

Lys Pro Val

Ser Arg Ile

Leu Glu Tyr

275

Ala Arg Asp
290

Glu Ala Tyr

Lys Tyr

Ser

70

55

Pro Leu Pro

Thr Gly Ala Gly Leu Thr

85

Ile Ser

Val

Ala Val Ile

120

Leu Asp Glu Asp Val Val

135

Pro Pro Phe Arg Pro Glu

150

Glu Asp Gly Asp Asp Asp

165
Ala Ser

180

Asn

Pro His Asp

185

Glu Ala Glu Gln Asp Phe

200

Glu Ala Glu Ser Ser Phe

Ala Ser

Val Gln

245

His Val

260

Glu Thr

Pro Thr

Arg Val

Thr
230

Tyr

Tyr

Phe

Ala

Val

215

Thr Ala Cys

Ala Leu Thr

Lys Phe Asn

265
Lys Ala Val
280
Ala Ala Ala
295

Pro Glu Ser

60
Thr Ser Ala
75
Ala Trp Lys
90

Phe Leu Val

Tyr Asn Glu

Gly Asp Gly
140
Asp Ser Asp

155

170

Pro Thr Ser

Thr Asn Glu

Pro Gly Ser
220
Thr Glu Pro
235
[le Asp Ala
250

Asn Cys Gly

Lys Pro Gly

Ser Leu Asp
300

Leu Arg Lys

Asn

Arg

Phe

125

Asp

Val

His

Thr

Ser
205

Phe

Val

Pro

Leu
285

Pro

Cys

Gly Pro Ala
80
Trp Ala Leu
95
Ser Arg Ala
110

Asn Thr Tyr

Pro Ile Asp

Ala Gln Pro

160

Thr Leu Pro
175

Glu Ala GIn

Glu Ser Glu

Glu Gln Asp

Ser Ser Asp

240

Ser Thr Gly

255

Ser Pro Gln

270

Ser Ala Tyr

Leu Leu Glu

Thr Pro Val
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305

Phe Thr

Asp Gln

Gly Lys

Met Arg

450
Phe Gly

465

Val

Pro

Asp Pro

Gly Asn

Asp Ala

530

Pro Ser

545

Lys Ala Thr

325

[le Leu Asp

340
Val Ser
355

Val Tyr

Ser Thr

405
Ala Leu Val
420
Asp Phe Thr
435

Ala Arg Arg

Gln Gly Glu

Asn Pro Cys

485

310

Trp

Ser

390

Leu

Ser

Val

470

Leu

Gly Leu Arg Leu

330

Val Arg Asn Arg

Arg

375

Asp

Val

Tyr

Val

455

Ser

Pro Gly Arg Gln Thr

500
Phe Glu Ala
515

Ile Cys Glu

Leu Leu Asp

Cys

Val

Thr

550

Asn

Lys
535

Phe

Ala

360

Thr

Asp

Phe

440

His

Trp

Lys

Val

Arg

520

Pro

Pro

345

Val Glu

Ala Asn

Thr Leu

Glu Pro

410
His Lys
425

His Ser

Asn Leu

Glu Asn

Gly Met

490
Asn Val
505

Val Val

Cys Ser

Arg Gly

315

Leu

Leu

Tyr

395

Lys

Tyr

Tyr

Val

Leu

475

Thr

Thr

Phe

Gln

555

Gly Gln Gln

Glu Thr Asn

350

Met Asp Gly
365

Leu Leu Asn

380

Val Met Asp

Phe Pro Ala

Glu Leu Thr
430
Leu Gly Tyr
445
Ala Phe Thr
460

Ser Glu Asp

Arg Arg Val

Met His Gly
510
Leu Val Met
525
Asn Gly Val
540

Leu Leu Ala
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320
Glu Ser

335

Trp Asp

Lys Asp

Lys

Leu Gly

400

Glu Ser

415

Phe Gly

Gly Leu

Trp Ser

Val

480

Ala Leu

495

Gly Asn

Ala Lys

Tyr

Leu Ser

560
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Tyr Phe Thr Asp Arg
565
Thr Leu Ser Ile Ser
580
Gly Pro Asp Ala Trp
595
Glu Glu Leu Ala Gly

610

Asn Ala Leu Leu Gly

625

Met Val Glu Lys Lys
645

Ala Gly Leu Ala Leu

660
<210> 17
<211> 656
<212> PRT
<213> Artificial
<220><223> FBP26
<400> 17

Met Ser Ile Pro Pro
1 5
Val Ser Pro Ser Lys
20
Thr Ser Glu Lys Pro
35
Gln Pro Val Glu Pro
50

Met Ile Arg Ser Ala

65
Ala Ser Ala Ala Pro

85

Ile Lys Pro Leu Leu Pro
570

Glu Leu Thr Ser Met A

o

585
Ala Asp Arg Trp Gly Ser
600
Arg Pro Glu Tyr Cys Leu

615

Leu Gly Tyr Glu Leu Ser

630 635

Leu Arg Gly Val Glu Leu
650

Val Glu Lys Ala Glu Leu

665

Sequence

>CNAG_04221 Transcript 1

Pro Pro Pro Ser Asn Lys
10
Pro Arg Ser Pro Lys Leu
25
Ser Arg Thr Asn Asn Asp
40
His Val Leu Ala Glu Ala
55

Pro Ala Pro Met Ser Thr

70 75
Ser Gly Pro Ser Ser Pro

90

Ser Ser Ser

Lys Asp Val

590

Asp Ala Thr
605

Asp Leu Thr

620

Pro Glu Arg

Gly Trp Ala

Thr Cys Thr

670

Ser Pro Ala

Lys Pro Leu
30
Asp Asp Gln
45
Val Ser Lys
60

Val Thr Ser

Arg Leu Ser

_88_

Ser Ser
575

Cys Ala

Ala Met

Phe Met

Glu Leu
640
Leu Gly

655

Ser Ala

15

Thr Pro

Val Tyr

Leu Asp

Pro Ala

80
Gly Ala

95
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Gly Gln Gly Ala Pro

Ser

Ser

145

Thr

Met

Met

Asn

Val
305

Asp

Arg

Gly

Thr

130

Ser

Val

Val

Arg

210

Lys

Thr

Ser

Ser

Pro

290

Val

Tyr

Ile

Asp

115

Ser

Val

Tyr
195

Leu

Val

Lys

Trp

Thr

275

Gln

Ala

100

Gly Arg

Leu Leu

Arg Ala

Glu Lys

165
Leu Pro
180

Leu Arg

Arg Arg

Asp His

Lys Arg

245
Leu Lys
260

Ile Asp

Leu Gln

Ala Thr

Gly Met

325
Gln Tyr
340

Ser Thr

His Ser

Lys Thr

135

Pro Ser
150

Pro Asp

Ala Arg

Trp Leu

Ser Lys

215
Ser Ala
230

Glu Glu

Lys Glu

Arg Arg

Val Leu

295
Asn Ile
310

Ser Lys

Glu Ser

Gly Pro

105
Ala Pro
120

Leu Asp

Arg Ala

Tyr Ser

Gly Lys

185

Glu Tyr

Ala Arg

Thr Tyr

Leu Ala

Tyr Leu

Ala Leu

Glu Asp

Val Tyr

345

Trp Ala

Gly Thr

Glu Thr

Pro Ser

155

170

Ser Tyr

Asn Val

Ser Ala

Phe Ser

235

250

Val Gly

Ile Lys

Glu Ser

Lys Val

315
Ala Glu
330

Gln Thr

Met

Pro

Thr

140

Val

Lys

Leu

Leu

220

His

Ser

Ser

Phe

300

Arg

Arg

Ile

Asp Arg Thr Ala

His
125

Lys

Ser

Ser

Val

205

Ser

Leu

Met

Arg

285

Cys

Ser

Asp

Asn

110

Phe

Val

Val

Asn

190

Phe

Asp

Asp

270

Asp

Phe

Glu

350

_89_

Ile Arg

Val Ala
175

Arg Leu

Asn Val

240
Ser Leu
255

Ala Thr

Asp Lys

Asp Pro

Asp Pro

320
Arg Lys
335

Pro Asn
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Ile Pro Phe Cys

355
Lys Ile Glu Gly
370
Leu His Leu Lys
385

Met Tyr Asn Val

Arg Gly Trp Glu

420

Ile Gly Glu Gly
435
GIn Gln Thr Ala
450
Leu Asp Glu Leu
465

Ile Glu GIn Lys

Phe Asn Tyr Arg

500
Arg Leu Glu Pro
515
Ile Ile Ala His
530
Ala Arg Pro Gln
545

Leu Ile Lys Ile

Pro Leu Pro Ile
580

Gly Arg Asn Thr

Arg

Tyr

Pro

405

Tyr

Pro

Ser

Asp

Tyr

485

Tyr

Val

Thr

565

Ala

Ala

Ile Leu Asn Val

360
Leu Gln Ser Arg
375
Arg Ser Ile Tyr
390

Gly Lys Ile Gly

Ala Arg Ala Leu

425

Leu Glu Val Trp
440
Tyr Leu Pro Phe
455
Ala Gly Val Cys
470

Pro Glu Asp Tyr

Arg Gly Gly Glu

505
Ile Met Glu Leu
520
Ala Ile Leu Arg
535
Glu Leu Pro Tyr
550

Pro Gln Ala Tyr

Ala Val Asp Thr
585

Gly Val Ser Val

Gly Gln Arg

[le Ala Phe
380
Leu Ser Arg
395
Gly Asp Ser
410

Pro Ala Leu

Thr Ser Thr

Glu Lys Lys
460
Asp Gly Met
475
Glu Ser Arg
490

Ser Tyr Arg

Glu Arg Gln

Cys Leu Tyr

540

Ile Asn Ile
555

Gly Cys Gln

570

His Arg Pro

Ala Glu Glu

Val Thr Ile Asn

365

Tyr Leu Met Asn

His Gly Glu Ser

400

Asp Leu Ser Pro
415

Ile Lys Asp Asn

430

Leu Gln Arg Thr
445

Thr Trp Lys Ser

Thr Tyr Lys Glu

480

Asp Asp Asp Lys
495

Asp Val Val Val

510
Asn Asn Ile Leu
525

Ala Tyr Phe Gln

Pro Leu His Thr
560
Glu Glu Arg Tyr

975

Arg Pro Ser Lys
590

Ala Phe Gln Pro

_90_
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595 600

605

Val Lys Arg Asp Tyr Tyr Gly Asp Ser Gln Gln Gly Val Gly Phe Gly

610

615

620

Leu Lys Pro Glu Ala Ile Ser Gln Ala Leu Glu Asn

625

630 635

Gly Lys Leu Thr Pro Arg Ala Ala Val Ala Ala Gln

<210>
<211>
<212>

<213>

645 650
18
613
PRT

Artificial Sequence

<220><223> PSR1 >CNAG_04224 Transcript 1

<400>
Met Pro
1

Pro Gln

His Asn

Pro Ser

50

Ser Thr
65

Ser Thr

Ile Lys

Leu Ser

Ala Pro
130

His Thr

18
Thr Thr Arg Thr Glu Pro Pro Thr Val
5 10
Asn Thr Asn Thr Ala Gly Pro Ala His
20 25

Thr Ser Thr Thr Asp Thr Gln Gln Pro

35 40
Ile Leu Pro Pro Val Ala Thr Pro Ala
95
Thr Glu Met Thr Lys Asp Gly Gly Ala
70 75
Ala Gln Thr Thr Leu Pro Glu Pro Gly
85 90
Pro Thr Glu Gly Glu Gln Ser Lys Gly

100 105

Arg Arg Leu Ser Asn Lys Ser Pro Ser

115 120

GIn Thr Thr Ala Glu Lys Ala Asp Pro
135

GIn Pro Thr Thr Ser Thr Ser Lys Thr

Thr

Ser

Thr

60

Ala

Thr

Thr

Thr

Lys
140

Thr

Glu Met Glu Gln
640

Leu His His Glu

655

Pro Ala Ile Ser
15
Thr Ser Ile Asp
30

Ser Gly Leu Gln

45

Gln Asn Leu Ala

Ala Ala Gln Pro

80

Thr Ser Thr Ser
95

Pro Leu Gly Asn

110

Thr Ala Ser Ser
125

Pro Ala Ser Ser

Val Asn Thr Pro

_91_
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145

Ser

Lys

225

Lys

Ser

Lys

Ser

305

Pro

Thr

Thr

Thr

Ser

385

Ser Arg

Asn Thr

Gly Leu
195
Phe Glu

210

Ala Asp

Pro Ser

275
Val Asp
290

Asn Glu

Pro Thr

Ser Ser

Pro Ser

355
Ser Ser
370

Asn Ser

Ser Val
165

Thr Ala

180

Lys Thr

Glu Ser

245

Leu Lys

260

Ala Thr

Ala Asp

Glu Pro

325

340

Lys His

Asn Glu

Glu Met

150

Asn Gly Ala Thr

Pro Lys Ala Gly

185
Ile Leu Leu Ala
200
Pro Ser Lys Pro
215
Ala Gly Ala Gly
230

Ala Lys Pro Gly

Ala Pro Asn Gly
265

Lys Thr Gln Asp

280
Gly Pro Thr Gly
295
Lys Gly Ile Val
310

His Thr Leu Pro

Gln Pro Pro Gly
345
Val Ser His Arg
360
Arg Thr Glu Thr
375
Val Asp Glu Ser

390

Lys

170

Leu

Ser

Ser

250

Ser

Thr

Ser

Pro

Asp

330

Ser

Thr

155

Ser

Lys

Ser

Thr

235

Val

Thr

Thr

Asp

315

Asp

Ser

Gly

395

Lys

Lys

Cys

Thr

220

Thr

Asp

Val

Val

300

Ser

380

Gln

Thr

Lys

Leu
205

Thr

Pro

285

Val

Thr

Val

Thr

365

Tyr

Gly

Ala Pro
175

Arg Lys

190

Ser Val

Ala Ser

Val Ser

Gly Met

255

Ala Pro

270

Ala Glu

Ala Glu

Val Val

Ala Gly

335
Leu Leu
350

Asn Leu

Ser Asp

Gly Asp

_92_

160

Thr

Arg

Asp

Val

Thr

240

Thr

Ser

Val
320

Val

Glu
400
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Leu Gly Glu Asp Tyr Leu Glu Tyr Asp Asp Glu Glu Asp Arg Leu Ile

405

Glu Gln Gly Gly Ile Gly Ile Pro Val

420

425

Pro Leu Leu Pro Pro Ile Ala Ala Lys

435
Val Leu Asp Leu Asp Glu Thr
450 455

Pro Thr Ala Asp Tyr Ile Val

465 470

440

Leu

Pro

Leu

Val

Asn Val Tyr Val Ile Lys Arg Pro Gly

485

Met Ala Lys Ile Tyr Glu Ile Val Val

500

505

Tyr Ala Asp Pro Val Leu Asp Met Leu

515
His Arg Leu Phe Arg Glu Ser

530 535

520

Cys

Tyr

Lys Asp Leu Ser Gln Leu Gly Arg Asp

545 550
Asp Asn Ser Pro Ala Ser Tyr

565

Ile

Phe

Val Ser Thr Trp Phe Ser Asp Pro His

580

585

410 415
Asp Glu Asn Gly Asn Pro Ala
430
His Arg Gly Arg Lys Cys Leu
445
His Ser Ser Phe Lys Gln Leu
460

Glu Ile Glu Ser Gln Val His

475 480
Val Asp His Phe Leu Thr Glu
490 495
Phe Thr Ala Ser Leu Ser Lys

510
Asp Glu Asn Arg Val Val Ala
925

Asn His Lys Gly Asn Tyr Val

540

Ile GIn His Ser Ile Ile Ile
955 560

His Pro Asn Asn Ala Val Pro

570 975

Asp Ser Glu Leu Thr Asp Leu

590

Cys Pro Phe Leu Ala Asp Leu Ala Thr Val Asp Asp Val Arg Gly Val

595

Leu Asp Gly Arg Ile

610
<210> 19
<211> 706
<212> PRT

<213> Artificial Sequence

600

605

_93_
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<220><223> CDC1 >CNAG_06647 Transcript 1
<400> 19

Met Leu Gly Ser Pro Arg Ala His Ser Pro Ala Pro Pro Leu Ala Ala

o

1 5 10 15
Arg Gly Arg Lys Thr Gly Leu Lys Ser Arg Ala Thr Gln Ile Leu Ala
20 25 30
Leu Arg Phe Gly Trp Val Val Leu Val Ile Trp Tyr Glu Val Gly Glu

35 40 45

Phe Phe His Ser Leu Ser Thr Cys Arg Phe Pro Asp Ser Ala Leu Arg
50 55 60
GIn Ala His Pro Gln Ala Pro Pro Pro Thr His Val Val Leu Ile Ala
65 70 75 80
Asp Pro His Val Pro His Ala Arg Leu Ser Tyr Pro Ser Gly Asn Pro
85 90 95
Trp Leu Asn Trp Ala Lys Gln Gln Met Asp Glu Leu Phe Met Arg Lys
100 105 110

Ser Trp Asn Val Val Met Arg Leu Gly Arg Val Asp Gln Val Leu Val

115 120 125
Leu Gly Asp Met Leu Asp Ser Gly Arg Gly Val Met Ser Asp Glu Glu
130 135 140
Tyr Val Glu Tyr Ile Ala Leu Phe Arg Ser Ile Phe Gln Leu Pro Pro
145 150 155 160
Thr Thr Pro Met His Phe Val Pro Gly Asn His Asp Ile Ser Leu Val
165 170 175
Pro Asn Gly Arg Phe Ser Ser Gln Ala Arg Leu Arg Tyr Gln Gln His

180 185 190

Phe Lys Thr Pro Asn Thr Val Leu Pro Ile Ser Asn His Ser Phe Ile
195 200 205
Leu Leu Asp Ala Val Gly Leu Val Glu Glu Asp Tyr Arg Arg Tyr Ala
210 215 220
Ser Glu Met Gln Phe Gly Glu Trp Asp Gly Val Lys Gly Gly Val Ile

225 230 235 240

_94_



Glu Phe

Leu Leu

Pro Leu

GIn Asn

290
GIn Pro
305

Val His

Ser Thr

Pro Pro

Pro Cys

370
Pro Leu
385

Ser Ala

Met Arg

Ser Phe

Arg Lys

450

Ser Ser

465

Tyr Pro

Val Lys Asp
245

Ser His I

e

260
Arg Glu Lys
275

Leu Leu Gly

Asn Ile Val

Lys Gly Asn

325

Gly Ile Arg
340

Thr Glu Ser

355

Phe Leu Pro

Ala Ile Leu

Tyr Leu Arg

405
Ser Ser Pro
420
Ser Ser Arg
435

Ser Ser Ser

Thr Leu Pro

Pro Gly Ser

Leu Arg Asp Asn Pro Pro Pro Gly Pro Lys

250

255

Pro Leu Ala Arg Pro Glu Gly Ala Ala Cys

265
Gly Arg Ile Ser Lys
280
Ser Glu Thr Ser Lys
295

Phe Ser Gly Asp Asp
310

Ile Arg Glu Val Thr

330

Arg Pro Gly Leu Gln
345
Thr Ala Arg Leu Leu
360
Asp Gln Leu Gly Val
375

Thr Ala Leu Tyr Leu
390

Trp Asp Arg Ser Ser

410
Ala Leu Leu Ser Ala
425
Arg Asn Gly Pro Val
440
His Leu Pro Leu Ser
455
Arg Pro Val Arg Tyr

470

Arg Ser Gly Gln Ser

Gly Ala

Phe Leu

300
His Asp
315

Val Lys

Leu Leu

Pro Thr

Tyr Trp

380
Phe Ile
395

His Ala

Glu Thr

Pro Leu

Ala Pro

460

Asn Ser

475

Asn Pro

Gly

285

Leu

Tyr

Ser

Ser

His

365

Arg

Thr

Val

Met

Ser

445

Ser

Thr

Val

270

Pro

Asp

Cys

Phe

Leu

350

Val

Asn

Ser

Ser

430

Pro

Ser

_95_

Gly

Ala

Asp

Ser

335

Val

Asp

Tyr

Leu

415

Pro

Pro

Ala

Pro

Tyr

Tyr
320

Ser

Pro

Arg

Leu

Arg

400

Lys

Asn

Ser

Pro

Glu
480

Phe
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Gly Ser Pro

Glu Arg Asp

515

Pro Leu Thr
530

Phe Pro Ser

545

Thr Asn Trp

Ser Gly Phe

Thr Thr

Asn

595

Pro Arg Arg

610

Ala His Ala
625

His Pro His

Trp Phe Trp

Ala Arg Lys
675

Ala Trp Val

690
Leu Glu
705
<210> 20
<211>

<212>

485
Lys Leu
500

Gly Glu

Leu Ser

Ser Val

Gly Leu

565
Ile Arg
580

Val Ala

Val Thr

Gln Ala

Pro Ala

645
Phe Glu
660

Gly Ala

Gly Ala

444

PRT

Ser Ala Val

Ala Ala Ser

520

Arg Arg Ser
535

Ser Asp Ser

550

Gly Ala Asn

Arg Val Ser

Pro Pro Ser
600

Leu Pro Ser

615

His Pro Leu
630
Val Ile Tyr

Arg Ala Lys

Val Gly Lys
680

Ile Val Trp

695

Ser

Thr

Ser

585

Leu

Pro

Ser

Thr

Ser

665

Ser

490

495

Arg Phe Gly Glu Arg Asp

Ser Val Thr

Tyr Ile Tyr
540

Pro Leu Ser

555
Gly Val Ser
570

Ala Asn Leu

Ser Ile Thr

Leu Leu Leu

620

GIn Thr Ser

635
Phe Pro Thr
650

Phe Leu Arg

Trp Arg Glu

525

Met

Ser

Ser

Ser

605

Pro

Ser

Pro

Trp

Leu

685

Leu Gly Val Asn Ala

700

510

Leu

Asp

Ser

Pro

Thr

590

Pro

His

His

Ser

Leu

_96_

Asn

Arg

Gly

Ser

575

Leu

Gly

Ser

Arg

655

Trp

Ser

Phe

Val

Thr

Gly

Thr

560

Ser

Thr

Pro

Thr

640

Ser

Lys

Val

Phe
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<213> Artificial Sequence
<220><223> INP5202 >CNAG_07317 Transcript 1
<400> 20
Met Ala Pro Leu Asp Val Phe Met Thr Thr Trp Asn Thr Gly Leu Gln
1 5 10 15
Gly Ser Lys Ala Gln Ser Gln Asp Leu Thr Ser Trp Leu Leu Pro Val
20 25 30

Leu Arg Asn Ala Ser Asn Pro Glu Leu Pro Gln Gly Phe Ile Pro Asp

35 40 45
Leu Tyr Ala Ile Gly Ile Gln Glu Leu Leu Pro Leu His Leu Ala Met
50 55 60
Ala Gly Leu Thr Glu Pro Val Leu Leu Ala Leu Thr Ser Arg Ile Glu
65 70 75 80
Asn Leu Leu Ser Ala His Ala Ser Ser Ile Ser Pro Asn Lys Thr Pro
85 90 95
Glu Arg Tyr Ser Leu Val Ala Arg Val Ala His Val Gly Asn Ala Leu

100 105 110

Trp Ile Phe Ser Arg Asp Ser Thr Met Asp Gly Arg Leu Gly Lys Pro
115 120 125
Ser Thr Ala Thr Leu Gly Leu Tyr Trp Gly Gly Met Gly Asn Lys Gly
130 135 140
Ala Val Gly Val Arg Leu Pro Val Arg Arg Gly Lys Ile Gly Gly Trp
145 150 155 160
Glu Asn Leu Thr Phe Val Asn Ala His Leu Glu Ala His Asp His Asn
165 170 175

Ile Pro Arg Arg Asn Ala Gln Tyr GIn Arg Ile Leu Ser Ser Leu Val

180 185 190
Phe Asn Ser Thr Asp Pro Leu Thr Thr Ser Gln Gln Ile Phe Asp Thr
195 200 205
Ser His Leu Phe Phe Met Gly Asp Leu Asn Tyr Arg Leu Ser Lys Gln
210 215 220

Pro Pro Pro Gly Ala Leu Gln Glu Asn Lys Met Phe Gly Asp Val Leu

_97_



225

Glu Leu Glu Lys

GIn Glu Gln Arg
260

Leu Thr Arg Phe

275
Gly Tyr Ser Lys
290
Ala Ser His Thr
305

Asp Pro Val Pro

Asn Ser Thr Ile
340
Ile Leu Ser Leu
355
Ala Pro Thr Leu
370
Pro Thr Gln Arg

385

Leu Asp Arg Leu

Phe Gly Asn Thr
420
Ile Trp Gly Ile
435
<210> 21
<211> 976
<212> PRT
<213>

<220><223>

Ser

245

Glu

Lys

Asp

Ser

325

Pro

Pro

Glu

Val
405

Arg

Trp

230

Arg Met Gly Met

Gly Arg Val Phe
265

Pro Thr Tyr Lys

280
Arg Ile Pro Gly
295
Pro Pro His Leu
310

Asn Val Ala Asp

Leu Val Ile Ser
345
Glu Val Ser His
360
Pro Ala Pro Ser
375
Val Leu Leu Ile

390

Gly Trp Pro Trp

Arg Gly Met Gly

425

Trp Ser Gly Val
440

Artificial Sequence

Leu

250

Arg

Trp

Phe

Thr

330

Asp

Pro

Cys
410

Val

Tyr

235

Asp

Thr

Ser

315

Thr

His

His

Lys

395

Ser

Ser

YND1 >CNAG_07692 Transcript 1

Thr

Leu

Val

Asp

300

Pro

Ser

Lys

Pro

380

Phe

240
Asp Thr Leu Arg

255

Arg Glu Gly Asp
270

Gly Gln Ile Glu

285

Arg Ile Leu Phe

Glu Ala Ser Leu
320

Ile Leu His Phe

335
Pro Val His Ala
350
Ser Pro His Leu
365

Pro Arg Pro Leu

Leu Gly Thr Leu
400

Val Leu Leu Gly
415
Phe Val Ala Met
430

_98_
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<400> 21

Met Ala Pro Ser

1

Asp Ala Gly Ser

20
Pro Asp Leu Glu

35
Arg Gln Gly Ser
50

Ser Gly Glu Asp

65

Met Glu Glu Met

Glu Gly Asp Asp
100
Asp Pro Glu Asn
115
Leu Gln His Ile
130

Leu Ala Thr Ala

145

Ile Leu Gln Ala

Val Ser Gly Pro

180

Ile Asp Gly Glu
195

Leu Met Asp Gly

210

Ser Gly Thr Ser

225

Val Thr Pro

Ser Gly Ser

Arg Ala Glu

Ser Ser Ser

55

Gly Trp Lys

70

Ala Leu Arg

Trp Val Lys

Ile Pro Glu

Pro Pro Ser

135

Gly Met Arg

150
Thr Cys Asp
165

Thr Glu Glu

Glu Glu Gly

Phe Gly His

215

Ser Ser Ser

230

Leu Thr Thr His

10
Arg Leu Gln Ile
25
Ile Leu Gln Asp
40

Ser Lys Glu Gly

Gly Lys Gly Lys

Arg Leu Val Arg
90
Arg Val Glu Pro
105
Tyr Leu Ala Pro
120

Val His Ser Ser

Leu Leu Pro Ser

155
Thr Leu Arg Asn
170
Gly Pro Cys Gly
185
Ile Trp Gly Trp
200

Ala Pro Ser Pro

Ser Thr Asn Leu Leu Pro

235

Tyr

Tyr

Val

Val

Leu

Thr
140

Asp

Glu

Val

Ser

220

Ala Leu Val

15

Ser Trp Arg Asp

30
Gln Asn

45

Ile

Arg Trp Trp

Lys Ala Lys

Trp

80

Gly Lys Gly Val

95

Ile Ser Thr

110

Leu Thr His

125

Pro Ile Tyr

Gln Arg Asp

Tyr Pro Phe

175

Val

Leu

160

Leu

Asn Val Arg Val

190

Ala Val Asn Tyr

205

Ser Ile Ser Asn

_99_

Leu Ala Pro

240
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Leu

Asp

Ser

Ser
305

Phe

Pro

Ser

Leu

385

Ser

Arg

Met

Ser

465

Ala Ser

Ser Thr
275

Gly Phe

Gly Thr

Trp Ala

Ile Pro

355

Ser Ser
370
Thr Ser
His Cys

His Asp

Gln His

435
Lys Gly
450

Glu Val

Ala

His

260

Pro

Asn

Ser

340

Asp

Leu

Leu

420

Val

Met

Glu

Arg Leu Glu Met

Pro Pro Asp
245
His Ser Pro

Leu Ala Phe

Leu Asp Lys

295
Val Asp Trp
310
Arg Ala Arg
325

Ala His Pro

Pro Cys Leu

Pro Pro Leu
375
His Pro Leu
390
Phe Gly Gly
405

Arg Gly Phe

Leu Gly Val

Lys Glu Phe

455

Asn Gly Asp
470

Gln Cys Phe

485

Ser Ser Ser
250
Thr Phe Gly
265

Ser Pro Ser
280

Leu Arg Thr

Pro Val Phe

Glu Arg Tyr
330

Ser Pro Ser

345

Pro Lys Asp

360

Ile Gly Thr

Leu Glu His

GIn Pro Thr
410

Ile Gly
425

Gly Gly Val

440

Cys Gly Lys

Trp Glu Asp

Lys Gly Ala

490

Ser

Phe

Val

Val
315

Met

Leu

Ser

395

Pro

Ser

Trp

Asp

Val
475

Trp

Ser Ile Thr
Leu Asp Met

270
Ser Glu Leu
285

Ser Leu Arg

300
Ala Ser Trp

Thr Ser Leu
Gln Asp Leu

350
Ser Ile Leu

365

Ser Phe Pro
380
Thr Pro Cys

His Ile Asp

Glu Tyr Trp
430

Asp Trp Gly

445
Trp Glu Val
460
Asn Met Asp

Ile Ser Asn

- 100 -

Leu

Leu

Leu

Tyr

335

Pro

Pro

Phe
415

Tyr

Glu

Pro

Val

495

Thr

Leu

Thr

Pro

Cys

Thr

400

Thr

Trp

Lys

Thr
480

Leu
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His Glu Gly Ile Gly

Thr Leu

Arg Ala

530
Lys His
545

Trp Thr

Arg Ser

Ser Met

Lys Leu

610
Gly Phe
625

Gly Val

Leu Ser

Phe Phe

Pro Asp

690
Asn Gly
705

Arg Leu

500

Thr Gly
515

Arg Glu

His Phe

Leu Gly

580
Arg Leu
595

Glu Asp

Phe Leu

Gly Ser

Ser Pro

660
Ser Gly
675

Ala Ser

Thr Ala

Arg Leu

Lys

Lys
565

Met

Pro

Leu

Val

Leu

645

Pro

Pro

Pro

Trp

725

Ile Pro Ala Ser Leu

Ile Pro Arg Leu Val

Ser Leu

Gly Leu

535
Ser Met
550

Val Val

Leu Ser

Gly Leu

615

Gly Met

630

Gly Ser

Leu Pro

Thr Ser

Ser Leu

Pro Leu Ser Leu Gly Ser

505

Gly Asp
520

Phe Glu

Asp Gln

Trp Trp

585
Leu Pro
600

Ser Val

Leu Phe

Gly Met

Ala Arg

665
Asp Pro
630

Ser Thr

Ser Gly

Arg Ile

Thr

Lys

Val

570

Met

Val

Ser

650

Pro

Ser

Ser

Lys

Ser

730

Asp Val

Asn Ala

Lys Gly

Ser Lys

Arg His

Pro Lys

Trp Ile

620
Arg Ser
635

Arg Arg

Trp Phe

Leu Ser

Ser Thr

700
Ser Arg
715

Asn Thr

Gly Gly Asn Asp

510

Glu Ala Glu Arg

525

GIn Gly Gln Gly

Thr Ala

Leu Asn

590
His Leu
605

Tyr Ala

575

Leu

Glu

Val

Ser
560

Pro

Val

Asn Arg Arg Arg

Arg Lys

Thr Phe

670
[le Glu
685

Pro Phe

Ile Asn
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Pro

655

Pro

Asp

Ser

Pro

Lys

735

640

Ser

Ser

720

Tyr

Pro Asn Ser Arg Gln
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Arg Gly Gly

755

Arg Thr Arg
770

Ser Pro Arg

785

Gln Pro Gly

Ala Ala Pro

Pro Glu Thr

835

Ser Pro Ser
850

Leu Lys Pro

865

Asn Asn Leu

Glu Gly Ile

Met Leu Ser

915

Ala Asp Asp
930

Asn Gly Ala

945

740

Ala His Glu

His Asn Ser

Val Gly Leu

790

Ser Arg

Leu Thr

Leu Ser

Gly Lys Ser

870

His Pro His
885

Gly Ala

900

Ser Pro Gly

Gly Gly Val

Leu Ser

950

Leu

Met

775

Leu

Ile

Thr

855

His

Ser

Leu

935

Gly Leu Ala Gln Arg Ser Met

965
<210> 22
<211> 1283
<212> DNA

Trp
760

Pro

Ser

Leu

840

Ser

Arg

920

Thr

Arg Asn Ser

Ser

745

Thr

Met

Pro

Ser

Asn

825

Ser

Ser

Pro

Ser

905

Thr

Pro

Ser

Arg

750

Ser Ile Gly Ile Gly Leu Pro

765

[le Gly Met Gly Pro Asn

780

Gly Gly Asp Gly Gly Tyr

795

Ala Pro Phe Phe Ile Pro

810

Thr

Ser

Pro

Phe

His

890

Trp

Gly Pro Ser Gly Ser Gly

Thr Ala Asn Gly Gly Leu

Arg Ala Asn Leu Ser Glu

815

Gly Val Gly Ser Leu

830

Ala Thr Ser Val Ser

845

Pro Pro Pro Arg Ser

860

Lys Pro Arg Gln Asn

875

Gly Phe His Ser Val

895

Asn Asp Pro Pro Leu

955

940

910

925

Thr Gly Thr Pro Gly Phe

970

975
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Thr

Ser

800

Thr

Pro

Ser

Ser

880

Ser

Leu
960

Asp
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ZIHSd 10-2021-0137384

<213> Artificial Sequence

<220><223> vps29

<400> 22

cagaagcaaa cctcttceccge ttatattact ctgacctttc cctcgaattt gtatcaccat 60
ggtcctggtt ctegtcattg gagaccttca tatccctaac cttgtccacg atcttectge 120
aaagtttaag aagttactgg tccctggaaa gatcggccaa attatatgta ccggaaatgt 180
ctgcgacaag gagacctatg actatttacg gacgacggcec cctgaagtac acgtagtgceg 240
gggagaattc gacgagaacc ctcatttccc tctgtcactt ataattcage atcaatcact 300
tcgcatagge gtagtccatg gacaacaggt tgtgcctget ggagaccccg atatgettge 360
agctttggca aggcagatgg atgtagacgt tttgatcagt ggagggacac accgetttga 420
gtcatttgaa ttcgaaggtc gtttcttcgt taaccccggg tcggcaaccg gggcectggag 480
tagtctctgg aatggcgagg taacaccatc attcgecttg atggacattc aagggceccgt 540
cattgtcact tatgtatatc aacttgtaga cggagaggtc aaggtcgaca aagtcgaata 600
ccgtaaacct gaccttacat cagagactca gtctcaatca acgecggtcag aggttgcetge 660
aagatggtag ataatacact tagaagcgaa gcctttgcca tagataagat agcaggtacc 720
ctactatgtg ctggcagctg tctgtaaatg aagctaacag tcagttttgg ccatgtgaca 780
cttacagtat cttaagagca aaattttgct ctggcatgaa ggttgtccat tcaattgcaa 840
acgaacattc tcgaccacga cagtaaggtc aaattcattt caagcactcg aattaggggg 900
atgcaggacg ctgagatata ctagcctctc ttatctaaac aggtaaagca aaccaaattg 960
taaagcgaag atgaggagtc ttctttgaag gacgcaaage cattccttat cacatactct 1020
cacctcattt aaacgtcttg ttaaatggtt tctttttttt ccatctgatg acttgtttce 1080
aacagacgtt cgatcattgc acataattta tccactgatc taactagcta gtttctcagt 1140
gctctaactt ccattaatga cgttaaaaaa tgtcctttcg gggccaaagt aaccactact 1200
taggttagct ccctgaaagt ttgacttagc aacttcaaca actccggcaa cttgcaacct 1260
catgcatttc tctagtcttc ttg 1283
<210> 23

<211> 3261

<212> DNA

<213> Artificial Sequence
<220><223> YMR1

<400> 23
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cgaatcccat
caactccagc
actttcttce
tacatctcac
aaatatggat

gtctctatcce

aggacaggga
catctgtcga
ccgtecttcaa
ggcgattcac
ttgtaccgag
cacgtatacc

cacaaccaat

gtatattttc
ccacctctac
caatgggcgc
ggattgacaa
aggctaactt
tacgacatat

acgcctcaca

ctgtcgcaca
tagagaagga
cggaaaaata
cgcaacgtgc
acctcaagga
gccagtttcece

tttacacttg

cttceccatce
caccttctga

aatcgcggga

tttggttcag

ctcatctcat
agctatggac
cccaacagct
cccgeatcat
accttaccct

ccttcaagta

cgatggtgca
acagctgtac
ccatcgaacc
agacataaac
tcgtatcagt
agcattgact

ggttggtata

atcccacatg
caatctcatt
gggaacggag
cattcatgtc
gagaccatcg
ctcgacgatt

tgttcttatc

gatatgectg
ctggttagca
tttcatggtg
cgcgcaagea
gatttcgecg
cgaacgtttt

ccagtttggt

acgcaaatca
gcgtgaaaag
tgcgggggece

gctetttggg

ctcttetett
gcattacgag
cccgatcaaa
ctcatattct
ttgataaccc

gaaacCaaaaa

gaggaagttt
gcattcttct
gagtttgccce
aaggactact
gattctacgc
tacctccact

aaaaactcac

ttccttgaca
atagacgctc
aacatggaga
atgcgaaata
gtcceectga
ctcgacggtg

cattgctctg

gacccttact
tttggccaca
acagagaatg
ttcttcgega
gttttccacc
gagttcaacg

actttcttgt

tttgtagagc
tatatcaact
gatcaaggtg

cggggagatg

ccectgettt
tagcaagagt
agccaactcc
ctcatacacc
gtctcactcg

cctttgaaag

ggcagagtgt
atgtcccccc
gacagggttt
ctttttctce
tcatgtacgc
gggccaacaa

gctcatctca

atgcctattc
gcccaaccac
attataaact
gccttaaaac
atcgagctct
ctctcatcat

atggatggga

accgtacgtt
aattcctaga
acgacgacat
cagtacagaa
agttcctcga
aacagtacct

tcaacaatga

aaacatgttc
ctttgtatga
tgctgtttta

aagagatgaa

accttacgca
agataacgta
cctcactcag
ctctacagct
tctaccccag

ctacgtcctt

caaagattgc
atcacccggt
aggcactcga
gacatatcca
gggtaagtac
tgcttctatc

agatgaaaga

ctctgecccc
gaatgccatg
aggcaaaaag
ggtcgecgaa
tttacgcaag
tgtccgcaat

ccggacaggc

tgacggattc
ccgetetgga
ggaggaggag
gcaattcact
ctgtgtacga
tttagatata

gcgggaacgt

tgtatgggac
taccacactt
taatcccaaa

tggatcatct

tcgettgtcet
acgatccaat
atcggccagc
tacgaaccag
acaatcaacg

ctcttcacca

tctgtcaaat
acaggctgga
accaaagcct
agcaagctcg
aggagcaagg
acacgatcat

ctggtcgagt

atcttcggag
gccaatgtag
gcctatceteg
gcaattagag
agtaactggt
atacacctca

caactaagcg

aaggtgctcg
catttgtctt
ggggtgagtg
agcacctctc
cagatccagc
tatcgacatc

caggaaagtg

tatctcgact
gacagcaatc
gatgttaggt

ctgaccttaa
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60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800

1860
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atcagcctca

ctgcaggaga

ccagccagag

attcagcagc
aggcaaatga
cggcatccct
gttcatctcce
acccatgggce
aggccececggg

aaaaggcttg

gttcectgac
aacagccttc
gcgtatctaa
ttacaccttg
cacggtcaac
ggatggcettt

acattgacat

teettteett
gegetggegg
tggctagcat
ggctttgtcet
tccacctaga
gccettggtaa

agcgttgtac

gggggttgac
gatactgcga

tcgetettgg

cagagagatc
gttggataga
cacggaatct
gaccatacca
agccatgcca
ttccecagea

ggatcctcta

agatacttct
aagggccttt
agcctgecct
ctcgtcagag
cagtcgctga
cagagcttta

gacgagtggt

tcgttttteg
cgatgccggce
acttggcaac
ccgcatttta
gactttgctt
tctggegggt

ttgctggttt

<210> 24

<211> 1313

<212> DNA

atcattggtc

ggggegtcte

aactggtctc

aagagcatat
gaatcttggg
actttgcttc
ccteetegge
gacacaatta
aacgatgctg

ggagcattat

ggttgtacat
tctcectcag
gctggcetcat
aatatcgggc
aagtaactgg
gatagacgat

ttcaccgcegt

cgtaccttga
aaactggcct
tcactatgct
cggctgattt
tcggagatgc
cggcgaaata

C

<213> Artificial Sequence

<220><223>

SSU72

<400> 24

ctattggggg
cagtttcagc

aactttctgg

cgcaagacgc
aacaagacgg
cagagaccaa
cgaacactca
cttcgttatc
gaacgaagga

aacgaataca

ccacatctag
cgtctaaaca
cgtcgtcaga
tttggaaagc
ttgcaatcaa
atacaatggg

ctgagcaaag

tacagccctg
ttccactgca
tttactgcta
caagccaata
accaaacttc

aaggctgctg

agatcaagtg
tcegtetect

gaatgccectt

attgtctcag
caagggaaag
cccatggtct
ggtgtegegg
taatttaacg
gagagcagga

tataccatta

tccttttgaa
tagctccaaa
tttgacacct
tgetttgcege
atgttcctcc
ataatgaatg

ttgtcagttc

cggacatata
agagtcagca
tcagcaagac
tctagtagct
aggagaacaa

gccatatact

gaagatatgg
catgccacag

aatgctgttc

attagggccg
aacagtgagc
gctgaggcetce
acgactcaaa
cttgacggca
gaaaagcaac

tagggttaga

agtctcttcc
gcgaccgeac
tggecttttg
cactctactg
cgttectcett
ccaaaaacgg

cttgactttt

tgcatcagca
tatttgaaca
ttttggcgga
ctctagaaag
gctcaagggce

ctgtttcgtg

cgagttttct tcagttgatc tatgggacgt atcaccgtgce ttgectattce ctcatctcegt
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1920
1980

2040

2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180
3240

3261

60
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tcgcecgcaa
gccacaacca
atgctcctcec
atggcgcgca

gtgctttacc

gtggcecectcee
ctcaagggaa
attatggcac
agcaattcta
gtgttatttc
gaccgttatt

tcctgaacaa

cgggtceegge
acagagatct
tggataggaa
tggcagacgt
tgacaagaag
accccgaaga

cttcagacga

ctcacacgct

ggaatgcaaa

<210> 25

aacaacatcc
gecgtceccecca
aaactcgtat
tagtaccccg

tggcgaacaa

agaccccegce
ttacaatact
cccacctatce
tacgcctcca
ggaaccagca
ttgtgtggtt

aaattccttc

catcgacaag
cgagtctcag
cagaaaagtc
tgtcattaca
tggagagtat
agctcatatt

ccttgattct

tttgcatacc

agggttaaga

<211> 1670

<212> DNA

gctagccaat
ccgeegtcat
ggaggatcat
caaggataca

agagcctttc

atgaggcctt
ccaaccccac
tctgegecca
agcggeccta
aatggatttg
tgtgcgagta

cgagtcgtct

cccaacgtct
gaccctcagt
aaaaaagcgce
tgtgaagaaa
aaccgcccga
gccggcecaat

gatattgatg

gtaggattct

tgcatataaa

<213> Artificial Sequence

<220><223>

<400> 25

NEM1

ccgeeeggeg gggatttaac tetttetege

tcagctgega tgceccttata gecacaccac

actcctactt ctccgecatc gettceegge

gtcgetcetceg ccagacaatc tcctccatca

ctgtccagcec
cctcattgcec
atcctgatgc
gaagtgctcc

cacccagcaa

ctcaagatcc
cttcggggca
caataccttt
cgtcttcact
tggacaagga
ataacaatcg

ccgecggaac

atcgectttgg
tatatactcg
ctgaaaagtg
ggtgttacga
tccacatcat
ccatattgga

ctatcctcaa

attagatata

ggatggatac

gttggacatt
cagcactcat
caacaaccca

gcgtceccacce

agccatggac
tcccaaccca
acggcaatac
tccgecgcaa

catgccaaac

cagatctaga
cacccctect
accgtcgcaa
tcetggtgec
tgtgccacaa
atccatggaa

aggttctgct

taccccgtac
taatggtatc
gcaagagctg
cgcetgtttgt
caacattgag
gcttgccaga

cgctcacggt

acactataac

ttatatacta

tccaaagagt
gaacaccctg
cccaccacgce

acccacagca

cceegecegtce
gctgectata
cagggccata
ccgccatatg

tatcctccca

ttatcgggtt
tctttaccca
cagagtcacc
atgccttcag
ggaagaagaa
gcacactatg

gtcegtttge

gatgacatat
ctgcctatgce
aagagtgtac
gatgatctct
atcaaagata
gccattgaag

gacaagcacc

actattaaaa

gca

ctcacgctgc
agtcgcatag
accccgecac

ccactcatcc
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120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260

1313

60
120
180

240
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tccgcatage
agacacgtgc
gagagctcgg
agcacacaga
tcaccagggg
tcgtgtcggce

aacctgaccc

ccaactttac
ctgtccattc
ctatactcaa
aaccatcgcc
tccttgaccc
catcccctag

ttgatctaga

gctetggegg
CCaaggageg
ataagcgccc
tctttaccgce
gcaatttatt
acatcaaaga

cgceegtcag

atccgaacga
atgatgtgcg
tatatgcatt
<210> 26
<211> 23

<212> DN

gctcegtecta
gacccgeege
cgagcgggtt
gggagacgaa
accagaaggc
taacacagcc

tgatgagatg

ctttcgectg
acccggecac
caaccccatt
caaacgtccc
gtctgtcecce
gccattacge

cgagacgctc

tggtgggctg
ccatactgtc
ttacgtagat
ctccatgcct
tgccaagaaa
cctgactctg

ctacagctgg

cgaggcgctg
gagggtgttg

gtttcctaat

22

A

tggagcgtcc
aggggacgcec
atgatcactg
ggcagtgagg
tcggcaagtt
tcgactggta

acagtgacag

cgcteggceac
aagccgattc
acccegtctce
tctggcaccc
gcgccagegt
cagcccacaa

atacactcta

ctgggtctta
gaggtggtgg
catttcctta
gagtatgcegg
ctgtacagag
gtcgaaaagg

aacCaaagcaa

ctgcattcga

ggcatcceggg

agtcgtgtat

<213> Artificial Sequence

<220><223>

<400> 26

YVH1

tcctcactgt
gcteeegteg
ccgggatagce
atgacaagga
tggaggaagc
ccggtgceagce

cgaaagacga

ccaagaagga
cttcattcca
cgcecgeegece
gtcttctege
ccaacgccga
ctcegttcca

cgagccgace

gtgtcgggeg
tgaatgggag
aaaaggtcgc
accccgtaat
aaaactgcca
atctgagtag

atgcgctgcec

ttccggtact
ggtttagcta

gcatggacgg

ctggaggagc
taagcgtctt
gtcgetegat
agacgggtgg
geegeeegegg
agaggtagag

cagacttgga

gctggacggt
gcggecaccg
gcegecegteg
gaaccccata
ttcgtegttg
tcttcaaaag

aatccattac

tgtgtttggce
gagtacaatg
gtcttggtac
cgattggctc
tgtgcagccc
ggtgtgttte

aatagaaggg

ggacagtctc

gaagctagag

tgttttcegg

tttgtcggag
gcegggcetcea
actccgcagg
gtcgatcctg
gaagacgaat
gaggaacctg

ggtcctgatce

acagagactg
tcteccacct
aaaactgtag
tcaacatctc
ttccggaaac
acactgatcc

cctggtggta

aatggaaggg
tatcatgtat
acacttgtga
gatggeggcece
aatggaagct
atggacaact

tggacgtctg

aggtttgtga

ggacagggsga

acccctgcetg tcaaattact tttgtaaata cacatataca gectctcggece cttactctcec

tccgecatge cccagcacga taccgtcccece tccaggccac cttcagatge agccaagtca
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300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620

1670

60

120
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gacaacctcg

gcggcaaaac
gcgagcacac
gctgaatatce
cttgtgagcg
gtcgtggatg
aaaaatggca

tacgcggtct

cctagctgtg
tcatcacaga
accgtagccc
agatcagcca
gcaatgacga
cagctgggat

cagtactata

atggaaaaga
gaccatgccc
catatgatgg
ccttcaggceg
tttactgatg
caggtcagcg

agtgcaggceg

cgagacactg
aacaacacta
gctggaactg
ccagctcctce
aggttaccgc
gceggtgeca

ccagtcattg

ccatacaaga

gtctcgecca
gggctcaagt
ttcagtccaa
atgaggagga
gtctttgggt
ttaaaaatat

acccattaga

tggcatggat
agaatggtac
agccgggeaa
gtatcgtgge
tgatcaggga
tgttctacac

tggagcgaac

tggccaagta
gtcgcaagat
accacattct
catccatatc
tcgtgggaga
atgtgatcaa

ccgggtccaa

tgacgtcgcc
cccatceggce
taccaccacc
aagctcccac
cgcagctttt
gcgcgaatge

aaaaagaacg

cctctcacge

atccgcccaa
cgcacagcca
cgtccatgcec
ggaagaagaa
tggcgatttg
cctgtctgca

gattgacgac

caaggaaatt
cgaaaacggc
gcegggaggt
ggcgtatctg
gaagagaccc
tacagatggc

cactacgcag

ccctgecatca
ccgatgcaaa
cgatcaagcg
aagccaaaga
aggcgegggt
ccecttgact

cggtgctgtce

cttgtccatc
ctcgecgacga
cceegttecc
gacccagcegt
agcccttcecgg
ttctaaccct

cagagaccaa

gaggtcacct

gcagaaaaag
tatgccagat
caggcagcag
gagaaagagg
gtcgetgega
ctcagaccgt

tctgcggata

ttagatttac
gaatcgctga
gttctggtce
atgagccagt
gtagtagagc
aaggtatcat

ttcatcaacg

cctteeecegt
atgtgccgac
ccteectgtac
gcaagtttta
tttttgacag
ggcttgectg

agccctacag

tcccacaatce
ggacccattc
ttacctgctg
gctttacagt
atggcgggta
ccagtctccc

tcttcatctt

ccacaggcaa

tgagaaatct
gggcagatga
cgcatgtaga
ccatgggtca
atgatgatga
ctctgaaatt

ccgatttact

gtcaaaaggc
aaaggtcgcc
attgccaagc
atgatctcga
catctgcgac
taaaagatcg

gtgatggaac

ccaatcctcee
gccatctgge
ccgectececeg
gcagtaacgc
aaagggagceg
gtgcattgtc

caacccagac

atcacaacaa
tccgtaatca
ctcatagcac
ctgcggacca
tgggtggtgc
cgggaacaaa

ctatcaatac

catccgectg

gaaagaacgc
tccagaagaa
agaccaggtc
catgcaggaa
cgagcttgaa
ctcagacaag

ctcccacttg

agcagagcct
agacattgat
tggcatgtcc
ccccatggag
tttctggcat
atccactaga

agcgccctct

tacgcccaag
tgtgcgagag
gcceccgtaca
tgggatgaga
gaggggtagc
aagaagatcc

gctttacgaa

caacaacaat
ttccgageca
tacttctgta
gcttaacatg
cgctgccaat
tacaccttcc

caatggcggg
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180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860
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gcaggegctg
gaaacgaaat
atacttgtca
gttctctcaa
aagattggta
ggattttgta

taagggactt

ttctgaaaga

cagcaagacg
tgtacgagag
acaacaaatg
agggacagat
attttgattg
tccaccgaag

gggactagtt

tgcatgatat

<210> 27

<211> 1130

<212> DNA

attcagttca
aagggcgagt
ctcaggttac
Cgcgggaaag
ggeeggegtg
caaggtggat

gtttgcattg

gatatgtata

<213> Artificial Sequence

<220><223>

0CA101

<400> 27

gtatactgcg
cgecectcettce
agtgcccttc
tattaagcct

cacccattgg

cgctctcgag
gggggtacat
tgctagtgct
acagtatata
ttcatggtgg
cagtggagga

gattggecegg

cgcttcaccg
gttcatatgt
gtcacgagat
cttccagtag
acctaaaaaa

daaaaagaaca

cagactacca
tccatagtcg
cttgecggee
cttctacaat

cgcegececgg

gcgtacatct
caaactggct
ctcatggagt
gagctattcg
ctgtcttgceg
acagggctac

gtctgeegee

tgaagcctac
ggggagacct
attattgcca
cctgagecge
atgcatttcg

atcggcttge

tggcaaacaa
aaccaggcegt
tcaatctcaa
tcgttcgtac

gaacggattg

tggatacaag
gtecttgtgeg
accgtgctca
attcagattt
aggaagctga
tcgcggacac

atatcattgc

attggettgg
tcaaactcca
ttcatgctgc
actgcccata
tcagcaaaaa

actttgtcac

cttgcaatga
ggtggggaag
tttgttgaac
ctggtctgtc
caatgtggat
gaggttttct

catgtagagt

tgttaacgcg

gcececececteg
ctaccgctcc
aacgatcatt
agcgggcatt

gagacctgtc

agcgcatccc
agcgttgaga
tgctggaagce
gataaacctg
tccgcaagaa
gaatggcaga

gaactgggat

gcccaatcect
acatggtctc
aattttcccg
gcagacatcc
cttttccaca

ttggcagaga

ctcccaagga
gaatgtatgg
ctctgacgtg
cgaatgagaa
gcaaggaatg
aatgtgccag

tctttgttac

aa

cagcccctca
gccagtccaa
tcecectgaccc
tcatttgtcc

agatatgaaa

gtcctactca
atgatgcaag
aagcaccgct
ccagccccac
gtcaaagcat
actcaagcaa

ccaagctcca

ccgtttetgt
caactcgtaa
tctctectta
tctetcecaac
tgttatccca

gacttacttc

tgagaaggaa
cccaccacct
gatggagccc
atgcggtgtce
ggtgacacct
tgagagggag

gcatagcatg

tccaggtccc
ctcecgtcgcea
cggaacatcc
atctaggact

taattaaaac

tcgatccgtt
ggtggaactt
atctcgatga
aatatcggcc
tggcatcatc
ttgtctaaaa

catcgccgct

gttggctaga
tccgagegea
cctcecgaaa
cttcttattt
acagtatttg

aaaaaatttc
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1920
1980
2040
2100
2160
2220

2280

2322

60
120
180
240

300

360
420
480
540
600
660

720

780
840
900
960
1020

1080
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gcagtgcagce ggtcgatgeca tacactttcg cccttcaaaa gatccectte 1130
<210> 28

<211> 1114

<212> DNA

<213> Artificial Sequence

<220><223> SIT4

<400> 28

gatttgcagg atgtgtacta ctacttgtca gcatatgccg agtgatgegce tatacctcge 60
cgacgatgcc catcccaatc tcttcagatc cagaccactg gatacagcat atccgccagt 120
gcaagcacct cccagaacgce caaatgaaac tcctctgtaa ccgagtccge gatcttttac 180
tagaagagtc caacgtccgce ctcgtccagt ctceccgtgac cgtcectgtggt gatattcacg 240
gccagttcectg ggacgtectce gagattttta ggcagggagg cgaggtccct aaaactagcet 300
atattttcat gggagatttc gtcgatagag gctattatag cttggaaaca ttatctcttc 360
tactggctta caaggcaagg tacccagata agattacgct tttgagggga aaccacgaaa 420
gtagacagat tacccaggtt tatggcttct acgacgaatg tatgcagaag tacggcaatc 480
cttcggtatg gaaagcttgt tgtaacgtgt tcgatcacct caaccttgec gcectatcatcg 540
actcctcaat cctctgegtt cacggtggece tctcgeccga tatccgtact ctcgatcaaa 600
ttcgtaccat ctctcgtgcc caagaagttc cgcacgaagg tgcattctgt gatctgatgt 660
ggtctgaccc tgatgaggtt gagacttggt cgataagccc tagaggtgca gggtggttgt 720
ttggggggaa agtgacttca gagttcaact atatcaacgg tctctcgtta atcgcccgag 780
cacatcaact tgttcaagaa ggttacaagc acatgtttga cgaatccctt gtcaccgtat 840
ggtcagctcc caactactge tacagatgcg gtaatgcegge gagcatcatg caagtagacg 900
aagatggcag gacgagtttc aaagtgtacg acgcggcaat tgaaaattca acggatcaga 960
agaaccctgce aatgagaaga gtgggtgcac catcatactt cgtttgatac cctagatgta 1020
ttttttttgt tgtatcgact atgcatgect aaggtaaaaa atgccaatgt ataaaaacac 1080
aaaagaagcc agcaaatcaa tgcaacaact tggg 1114
<210> 29

<211> 1766

<212> DNA

<213> Artificial Sequence

<220><223> GUAL
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<400> 29

tttttgtcga gcagcaatta tatcttcttt ccacaatcta caacatccat aaccccatac 60
aaaatggcca cagaggagat tcatagcttg tacgacacca tcctcatctt ggattttgga 120
tcccagtact cccatttgat cactcgacga tgccgagage tcaacgtgta ctgtgagatg 180
ctgccttgca cgcaaaagat ctccgagttg tcctggaage ctaagggtat catcctttcec 240
ggctccectt actcectgttta cgeteccgac getectcacg tcgaccecga cgtcettcace 300
ctcggegttce ccatcctcegg tatctgetat ggtctccagg agatcgeccg tgtccacgge 360
ggcaccgtcg atgctcacac ccacagggag tacggttacg ccaagatcga ggttgtcaag 420
actggcaaga aggatcagga tgcattgttc gagggtattg agatggaggce ggacggtggce 480
ttgcaggtct ggatgtctca cggtgaccaa cttacctccc ttceccctaa ctttgtcacce 540
atcgcgtcca cccctactte cectttcace tcecegtcgecece acgaatccaa gectatttat 600
ggtgtccaat tccaccccga ggtttctcac tcccccaggg gtaaggaggt cattgetgeg 660
tttgtgaaga atgtctgtgg tgtcagagac ggctggagta tggagagctt tatccccaag 720
gagattgcta ggattaggca aatctgcggt gagaagggtc aggttatcgg tgecgtcage 780
ggtggtgtcg actccactgt cgccgceccaag ttgatgcacg aggccatcgg tgaccgattce 840
cacgctatca tggtcgacaa cggtgtgctc cggaaagacg aggccaagaa ggttcataag 900
atgcttaccg ttgatctcgg cgttaacctc accgttattg acgecttccga actcttectt 960
gececgtetta aaggtgtcega ggaccccgag cgtaagegaa agatcatcgg taacaccttce 1020
attgaggtct ttgaggccga ggectgecaag cttgaggetg ctgctgaaaa agagettgece 1080
gagaagggceg gtgaggcecaa gggcaaaatc gagtggttge tccaaggtac cttgtaccee 1140
gacgttatcg aaagtatctc tttcaagggce cccagtgceta ccatcaagac ccatcataac 1200
gtcggtggat tgttggagga catgaagttg aagttgattg agectcttcg agagetcttt 1260
aaggacgaag tccgtgccct tggtcgtcte cttaacatcce ccgagecatct agtcggecga 1320
caccctttee cecggtectgg tetegetate cgaattcetceg gegaggtcac tcgegageaa 1380
atcgcgatcc tccaacacgc cgacgacatt tacattgagg aaattcgtge tgetggtttg 1440
tacgatcaaa tctctcaagc ctttgttgee ctecttgectg tcaaggetgt tggtgttget 1500
ggtgacgcga ggacatatga ccaggtcgtt gcggttaggg ccgtctcectac agaagacttce 1560
atgactgccg actggttcegt gttcccececeg caagtgttga agaggatctce gtctagaatt 1620
accaacgagg tcaagggtgt taacagggtg gtctacgaca ttacttccaa gectcctggg 1680
actgttgagt ggctttaagt tgttagaata tatttcccat tttaggtttt tggatgcata 1740

gatacagact cgattttttg tctttg 1766

-111 -



<210> 30
<211> 42
<212> DN

85
A

<213> Artificial Sequence

<220><223>
<400> 30
ctcagccgca
cgtctacggce

accaggtgca

ctgcacgaga
agcctcgcaa
catgcgactg
gatggtcaaa
gcgactacat
gctcccagea

gtcacttcta

tctceeccag
gcececttetg
gatgaagacg
gctcaggcaa
tcggtcgtta
acacccatac

tcgcecgtaa

tcttcacacc
tcctetectg
cacaaacctc
gtcatcacac
cgcagctcta
cctcagctcc

gcatctgtca

gatactgctc

INP5201

cctatacttt

ttccggaggg

aggaacactg

acgacgaaga
tcgetggtgt
ttagctctat
aggccaagcec
cgccagctcec
ggcctaccac

tcgtgagcege

ccgtaatatc
tccccagcaa
agcctgttat
gcgaaattge
aggctgcaac
ctgcacctat

tgttatcgcc

cgactgctcc
tcccagetcece
ctccacgaac
ccaacactac
gtgccccaga
ctgtgcegtceg

tctceccacce

ttgctcctac

ttgtgtactt
ctacatccgc

gacgcacatg

gcgtccacag
gagccctgcet
ccggaatgge
tgtgccacca
gcaaccttcg
tcccaaacca

agcgtctgat

geetgetgta
accgccatct
cacgtctgta
acttcgaaag
ggtacatgat
tcccgceacca

agcatcagag

tctggctcect
agctccagcec
tgcaatcagc
atctcccect
agctgcagtc
gccegaccttt

tgcactcgct

geetgegect

tccatcgtcc
cttgaggccc

ttgtccaggt

tcgatagcag
cccaccgatg
ctcctcagtce
ccaaaaccag
tctectgctcec
tcttttcaga

tcacatctca

tcacctgcac
gtcgcetgtca
aaggctcttc
cctgtagatg
tctcctgage
gtcatacaaa

ggcgaageac

ccggcetcectce
cctteeggec
cccgeaccca
ataccaggca
cceectecege
tcttcgecag

agtactccat

gctactgecce

tccatcatct
gcatttgagc

cgtaagcgat

ctctcagaag
tgccctcage
cccggecaga
cttcacgtcc
cgectectge
cccatcacte

aaccttcaga

caacgccgct
cceectcagg
gtgaaaaatt
ttcccaaggce
cgctgtgtgce
gaacgctaga

tttcagatac

cagcacctat
ctccteccat
tctteegtee
acaaacctgt
cgccagageg
atacgcttga

tgttgcatac

ccccaccatt

ttcgtectgec
ggtatacata

ggcatctcce

caagtttgag
aaccaacggc
aacacctgtc
cgtaagccct
acctcgccaa
aacatcttca

tacaatggca

tcgcaaatct
ttcagatggt
cagtggtcaa
atcagcagta
ccegtegget
cggcaagaca

caatgattac

ctcacgtata
aaacagagca
cgaatcgaat
catcccatct
ccctcaaccg
gcctagtacce

cattcatgac

gccecgategg
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60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
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tcgagagcta
cctectecte
acctcttcca
catcccgcat
cggagtgcta

ggtggeggtt

gaaaaatact
gaagatgacg
atgttggacg
gatattcgtg
tgcacgggceg
gtagtagatt

atgtgtttcc

aaagacgggc
tttgtacata
gatgaagggg
atggcgagac
ctgtggacat
cctaccgtcc

ttcgcaaccg

accatcttte
tgtaagcagg
tatttatgga
tggttggega
gacccatact
ctgcgagcat

caatcgtcat

tctgctaaac
ctgaggtctg
actgataaaa

gcagcagcag

atacaattaa
gtctaccagce
acgcaaatgg
ccccatccaa
ccgttaaccg

ccectecacg

ctacatcagc
agcctgaaga
agtttccaga
tcaaggagtg
cacaccatgt
tgaaagagac

gtccgggage

atctgtggga
cgtcttccat
ggaaattact
aattacggat
caagcggtcc
ggatatacga

aatgggctgg

tcggccacga
tgctgaagat
cgggaaatag
cgaatatatg
caattcagtc
gggacggtct

tctgcacgtt

ctacagatct
tggattcacc
aatatactgc

acagggtatc

tcgatccgaa
tcggcacgca
aagcggcagt
aactcgtatc
aggcagcagce

tcgatccaac

tacaagcctt
gcetggageg
catgacagaa
ccaccacgtt
acgagtctac
ggggttagaa

gacggaaagt

acttgatatt
cagctatatc
cgtgtttgat
aggcgacaaa
ccttacccga
ccectgtgeg

cgcggtcacg

gggtggattt
tagctcgacg
gaagggacag
gattgggcat
tgcgggcaga
cctetetgte

ccgecececegtce

gaatggatcg
ggatatcatc
caaaactctt

ccacgcctat

agtgaatcga
gctattectg
accaccatga
aactcgggceg
gtcggtageg

accatttctc

ggcctaggeg
gttaccaacc
gccaaccgtce
tcggettttg
gatacccagc
agcaggggaa

gaagaaggaa

tccaccgggg
tggcggcacc
gtaggcgata
tttgggttcg
tcgactacat
ccggggacga

tcggcgacat

gtcagtgtgt
gatgtgctcg
atccatgtgt
cccgataacc
tacacatgtt
gactggatcg

aacgttttga

gtcgccaacg
gtgtttggtt
cttttcggga

cgacactggc

gcgcaaccac
tatctgctgg
acccaccccce
gcccacccecce
ggagcgggag

gcgeagegcec

aaaaaggagt
tgtcecgecca
gtceeceggt
ctgtttatgg
tgtcggatca
aggacccgaa

ggtacctctg

aagtaaccag
ggaagaacat
tagaagggaa
ccaaactcat
cgtcegcetac
tgcceecegec

acatgccttt

gggatgggaa
ctttggaggg
ttgatataaa
ctgtgcaatc
ggtcttttge
acaaacaact

tctgtacatg

cccatttcett
tccaggaagt
acaaatccaa

tagaaaagct

cacaggtcca
tagcgggtcc
tcceeegget
acctctecte
tggtggeggt

ttttacccaa

atattcagac
agcgaaaagg
gttcgttece
ccgatacgta
tgcgattagt
agtgacggca

gtgcggtacg

taccaaggcg
catttcgttg
accaccgacc
atgcggaaaa
atccaagggce
taaaacgatt

acatcacgat

agagttggtg
cgtaggagag
agaaaaacca
gttggtggtt
ccgggatgeg
cactgcacgt

gaacattgac

ggaagatgtg
catcccgttg
agatggtggg

tcagtcagca

- 113 -

1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160
2220

2280

2340
2400
2460
2520
2580
2640

2700

2760
2820
2880
2940
3000
3060

3120

3180
3240
3300

3360
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gtccagatgg
ggcttgttta

attaccactg

cgectegtga
tctcaaaaag
cctccagegg
gagatggtgt
atctcatcta
gagatgagga

gcgcecgacat

attccagctt
tatcagcgct
atcctgaaag
tgggcgaage
taacacttgt

tgcatgcatg

<210> 31

cttceectte
cgtgtatctt

tcaagcgagg

tggatgatac
cttcgcgaaa
acgagttacc
ttttgaatgg
tcgccaatgg
cgaaccatgc

acaagtacga

ggtgtgatag
atgaacctac
cgatcgattc
gagaaaagga
tggtgattcg

ttctatgtaa

<211> 2454

<212> DNA

aaactgtcca
tgtgaaacag

aataggtggg

atccatttgc
cgcggatctt
gtttgttcat
tgatttgaat
cgagctagcc
tttcagactg

cccegggceacg

gattctctac
tgtctcggat
gttgaagatg
gttgctagag
gtatcatatg

atgga

<213> Artificial Sequence

<220><223>

<400> 31

cggegttgtg
ccgacacaaa
ccatacttgc
gccaagcecct
ccceegegee

ccetgetetg

cceectggea
ggtgcaccaa

gggtgegeag

PHS1

tgegttgtgg
agcgtcacta
ccgectctcea
cgagcaggag
ccgectcetcec

gggccacctce

ccagctcgeg
atggacccag

tcegetgggce

ttgccgtatce
cactctgcat
ttgcagctcg
cgtctccacc
ccgeteegge

ctcgtcectca

gaccgcectca
accctcgecg

accgtcgcca

tatatcaaga
tcagagaaaa

atatacggga

tttatcaacg
gcagggatcc
ggagggtgtg
tatcgcattg
tatcttcttg
agaaactttg

cacgattatg

aagaaatcgc
catcgaccgg
atggacgtga
aagatgcaag

tagctctaga

gggtggaggt
tccaaagcgt
ccgcecatgec
gccacgecca
tctacctect

cccetetectt

gcggctcata
tgctcgaagt

gccaggtcege

tccattcaga
tttccttacg

acaaggegesc

tccacctcgce
tagaagataa
ggacgggaat
atcaacggcg
agcatgatca
aagaggcgece

attccagtga

cacgagtaca
tctctgcagg
gacgggaagc
aggtgtttga

tttacccaat

gagatgceggg
ccttgactct
ccacgtcgct
gcagceegge
cggctacaac

ccteetegec

cgactaccac
cgtccacgcec

cagccggctce

gagtcttgta
ggatctagat

tatcgtctct

tgctggcecag
agccattttt
tttggatcat
tgagaacgtt
gctgcegtaaa
catcacgttt

gaaaaggcgt

agctcttaat
gtatacgata
tactggagaa
cggtattgaa

ggacgattta

atgttcccgt
gcatccccat
gcgeccagece
tcgtcgetcet
atcctctcceg

cceteecegec

aacctcggat
gcectegget

tggaccgtct
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3420
3480

3540

3600
3660
3720
3780
3840
3900

3960

4020
4080
4140
4200
4260

4285

60
120
180
240
300

360

420
480

540
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ggggcegtegt
tcctegectg
ccgtetecge

tcggegectce

tcagcagggc
tggggagaga
aagagtgggg
tttatgtcct
ccgtaggegg
atcagcgatg

cgattgtgga

tacttttact
atggaaacga
agttcatttc
gtacaatcac
gagcatctca
cggcattccc

tcatctgttc

aagcagatat
gtttgggact
acaagggttt
ggtaaggcegg
tgctagtact
gtggttttte

gecgggattct

cccattecte
cctgcaccgce
cgggtgtacc
gtgaacggat
gctggagegg

cgtcgatcca

cgaggcecgeg
gtccectcace

ccecttecte

gtccgaggec

ggtgacgaac
agtgctttgg
ctggatcgag
ctacacctac
ggttagcaag
cattatcggc

taacaggcag

ggaggaaaag
gagaaaagcg
tagacatgac
aaaaagcttc
cgacatgacg
ccgettecect

acctttcccce

gcgggaggtg
tttggttttc
tgcaaagcca
cgagcttgceg
cgtcgetgtg
cgeggetgga

caacacttga

cceeetttee
tceetetect
ggtcgetttg
agggtggaaa
agggaaagtg

tgattttgac

ccggagatta
gaagtcatcc
aactacctcc

tttctetegt

gtcatggcecc
tggtctgcga
attgtgcgag
atgctcaaac
gcgcaataaa
tggtactgtc

gatcatgata

agatgcgata
tcgatgaaag
atttgtagag
cactttcaaa
ttttaaacta
tceccactect

agtggtcttt

ggggggatcg
gccettgacce
ccaccctegt
cgaggggtaa
gaaagatacg
gatggagttg

ctcgtcttca

catccaggcg
tcacgtccaa
agtttacaaa
gagtcaagaa
cgggaggtgg

gatactcccce

ctcacggcca
gctactcatt
gctacacaac

tcgcgaccct

aggcgcecgag
aacatggagg
cgggactgtt
agcgccgaaa
taaaaaagag
agatacgaat

aaccaatgga

ataatatcat
aaataaaacc
aagatcaata
acccccectec
cattctccac
caccacccgt

tcagtaccgg

agttttcctt
ctagggceggt
ctttaccatt
gcggcaaaga
agggttgacg
gacacggaga

aactctcagg

catcatcaaa
caacgacgcc
cgaatctgtg
gcatttgtga
tgtaagtgca

tatcctccecec

cceectgttce
ctacgcgctc
attcatcccg

ccetgetttg

ggagatcatg
cggcacggcec
tcteectetgg
ggttttgggt
tagagccggce
ttgaaaacaa

ctgagagata

gctgtgaaat
aacatataaa
tacaccaaaa
ttgctccgaa
cttgatacca
caccaaacaa

gtgggacatt

cttcttcttg
gtaaagtttg
gtcatcccca
ctcatccgga
agactcttcg
cgaagaagac

catcgccatc

cgectettta
gtcgtgcaac
acgtcgggtg
gagttcttcg
tagtttggta

ccctaaagaa

acaaccatgc
tcectectcet
ctctacccge

gecgececgteg

aagactaaag
ggtgcgcaga
tggcecgecc
aaaggcaaga
gcgtggagcea
ttgaatcaat

agtgaaaaaa

gacgattgat
ttctttcate
gacataacat
agctctagct
tcttcagcaa
ggccattcge

gcagggacgg

ctgaaaaaag
tcggtaattg
ttgatgatat
ccggaggtgt
tcaaatgctg
gaaggataaa

Ccccacccaac

tcctettceat
ttgtatcgag
tggtatcgct
gtacggtagt
gtgcacatgt

ggaggggaag
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600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860
1920
1980

2040

2100
2160
2220
2280
2340

2400
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agcgggecca tggagecgaa gagaaggggg cagaagaggt tttggeggtg agga 2454
<210> 32

<211> 4308

<212> DNA

<213> Artificial Sequence

<220><223> MRE11

<400> 32

cctcttecta acttttaage aaagaaatac ggttttaage tcaatgtcgg cccccaatcg 60
cgtacccgac tcacaaccaa gtagcgaaat aggagatgag ccgectccca gtatcgtcga 120
accagatttg gagaattgtt ttcgtattct catcgctaca gacaaccaca taggatatgc 180
ggagaaagat ccggtccgag gacaagactc tatcaacacc tttcgggaaa tactagagtt 240
ggctagagat cacgatgtcg atttcattct tcttgcaggt gacttgttcc atgaaaacag 300
gccaagecga acatgtatge accagacaat agctctacta agagagttca ccttgggtga 360
caagccaatt gaatttgaac ttttgagtga tccgatggat ggatctacge ctggtttcte 420
ttttccgget gtcaactacg aagatccaaa tattaacatc gccattcccg tcttctcaat 480
tcatggtaac catgacgatc cccaaggcac tggtcctgag ggtgcactat gtgcattaga 540
tgttctttece gtttctggag tecttaacta ctttgggaag tcagaccttg tcgetgatga 600
aagtgctgcc gataacccag agaaaggtat tcatatccga ccagttcttc tgcggaaagg 660
tacaacgcat gtggcgetgt atggttgegg taacatcaga gatcaaagaa tgtatcagga 720
gctacgggca aataaggtca agatgtttat gccgacagga ggtgatgtac ccgatagega 780
atggttcaac attcttctcg tccatcaaaa ccgegtccga catggecccc aaaattacgt 840
ccccgaaaac atgtttgatg attctatgeg acttgtcatt tggggccatg agcacgattg 900
taggatcaca cctgagagcg tcgceccgataa aaattatttc ataacgcagce ctggaagttc 960
agtggccacc agtttagcac caggagaagc agtaccaaag catgttggge ttctgtctat 1020
tcaggggtce caatttcaac tcgaagaatt acctctcaaa acggtgagge catttgagtt 1080
ggacgaagtt gtgctgtcegt acgetgegga gecaaggaget gtagatttga acgatagaga 1140
tagtataact tctttccttc gagaacaggt ggaagcetttg attttgcagg ctaaaaaaaa 1200
ctggaaggag aggaacaacg gcagcaccaa gaacatgatg cttcccctca tccgactgaa 1260
ggtcgaaaca acggatgceca aagagatggt caatccggtc aggttcggtc aagagtatgt 1320
caatcgcgtc gecaatcctc gagatatctt gcagtactac cgtaagaaaa agaatgagceg 1380
aaaggtcaag aataatcctg atatgccaaa tatcaatgat gatgagtggg aggaagatcce 1440
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tgagtctttg
atatctccaa

gegcetttgta

aatggtggga
ggccgaggea
aagtgtcaaa
tgatgacatg
cgcgaatcag
ttcagaagaa

aaaaggtcga

tgcaagaacg
tcagccctceg
aggcaaggca
gagggaatct
gatcttgatc
ttagectttt

gcattccatg

ttttacacac
ctgaacattt
gagaccctcg
ctgaacttac
atcctcgaca
gattcggatg

accgacagcg

cttgtgggaa
gtcggcaacg
gaccagcttc
ggegtactgg
accgaccttt

agaggcagca

actgccgatg
gctcagagcet

gataaggatg

aggaagatga
aaggagaagg
gggaaaaata
gatatggacg
ccagttagat
gaagaggacg

ggacgagceag

ccagctaagt
acagggagag
gcagcagtgc
gcgaaaccag
actgcaataa
actcttacgt

catccccaaa

atgccccata
tactccttgg
tagacgctgt
gccttaaggt
agctggaggg
ctcttgaaga

accaaagtac

gcagtcacaa
aggtctttgg
tccttggcag
acagcaaggt
gtgttggaaa

ccagcagaat

aacgactctc
tagacgtgct

ataaggatgc

aggagagaga
aatataacag
aacagcggga
agatgccgac
Cagcgaaggg
aggaagagga

cagcggcttce

cgacgacaaa
gagtaaccca
cgatcgaatt
tagtttattc
ttaagaagat
cacagtcgtt

ccaatacaaa

gttactccat
cgacctggag
cgtcattaat
Cggcaagagg
attcaatggc
cagtccagaa

cagagggttt

tagcagcggce
tggtcttaaa
ccccagtgtce
gaccgagacc
ccttgagagc

Ccaagggaagg

caaacttcgt

ggtggagaat

tatcaaggac

ggttaaagag
atatgccgac
ttcagacgtg
tcaacagcga
caagggcaag
agaggaggaa

gaccaagaaa

ggcaccagct
atcacaatta
gtcatcagat
ttcaacgtca
attctttcta
gtgaaaagtt

cttttgctat

aacccccaaa
gacgattcgg
cagcaagcgg
cttctgctca
gtcttgtegg
gacgttggca

taggtagtcg

tgggcecttga
atcaacccaa
gatggcaacg
gccaccagcea
cttataagat

ggggatgggg

atggcaacac

gggatggaag

tttgtggccg

gatgacgttg
agcaacccgg
gatagtatga
gctccagtga
cagcctttgt
gaagaagaac

gcacctgega

ggaagacgcc
acgttttcaa
gaggattaga
agtgaatcgg
tgcttgatga
gtgaaaagta

tgcttttact

agaaaagaaa
ccggcaatct
ccttgaatta
aagatgacct
ttaccgacgt
cccatctcgg

atagcctgag

cccccagtgg
gcatcggege
accttgagac
CCgggaageg
gtgacaccag

gtaacgtggt

ttgtcaaaca
atgctgtgat

acactctcag

atcttgcgat
ttecttctea
tggcaagcga
gacgtgcaac
ttgaaaacgc
ctgcgectaa

aaaaaccacc

ccgcagtcag
ggtctggtac
aatgaatgaa
atctgattaa
tcectttact
cgtaaagtcg

tctgactatc

aaaggaaaag
tgecttcette
tggataatag
taacctttce
aagaaccctg
cgttggggag

agtaaccagt

cagccttgac
cgagagactt
ccatggcctt
caacccaatc
cacagaggat

tgacgaaaga
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1500
1560

1620

1680
1740
1800
1860
1920
1980

2040

2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180

3240
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gacgacgtat

gtctggacgg
ctcgaagcct
gactcggtca
accgacacct
cacttacctt
ttggegtgcea

gatttcagtt

acagagggga
atcttgtaag
agtaccggag
ggtggeegtt
cgatctggat
atgtgaggtg

agataacaga

cggcttaatc
tcaccaccat
gtaatcaagt
<210> 33
<211> 25

<212> DN

tcggcaaagg

atgatcagct
cgtcggcaag
ccgagcttca
tcattattag
cgtgaccacc
agtcggtgtg

cgttggectg

cgacggcagce
ctgtgtctgg
tgtetttgcet
atatagtttg
acatagccgg
cctecteeggg

tacatactgc

gcagtagttt
ctgacgtaaa

gcatacatgt

43

A

taccatcaac

ttggaagcga
cctcacaggt
cgggggaatt
tcagcgactt
aatcaaagga
gcagacaccg

aatgaccttg

ggtttgagtc
agtttgggtc
gcggatgttt
agggtgcgag
agaatgagcc
gtcttatata

ttggctgttg

ccegetgege
cccaaacctc

tcgttttaga

<213> Artificial Sequence

<220><223>
<400> 33
cacgagcaga
tggcagtctc

tatagacctc

ctctettgec
tgaacgtgtc
tatgtgggag

tggtagtgtt

DBR1

cacagatcag
gcccagatat

ttgctectcet

gtaccagcta
gcacctgtct
ttgtaccacg

tatgtgaatg

gacagcgcag
acgacgttgt

gtggcgactt

aattcaagca
tgacaatagt
gtggatggct

gggtgaggat

tgtgtagcca

agtccaaata
gagacaagag
gacagtgtta
gcttectata
ttcatggggg
gtgtgggtga

geectgggtgt

ttagggatgg
tatgttaagt
gtgaaggaaa
gaaaagtata
ggtgagagat
ccggtgatac

gggaatgaag

tccggggttt
tccaccgttt

atgatcgttg

tatgaggatc
caactactac

ccaagctctg

gcttgggtca
gatcggaggc
agctcctagt

tgtgggtgcg

gagagctcgg

tacagaagat
ttggegagcee
gcaccaatgg
aaaattcgat
gaattggcca
ttttgacgag

cgatctcgat

aaacgccttg
ctggagaatc
gggaaaatca
aacttggttg
gactatgaag
agcaatggga

ctaatctctg

tgggeeggtg
ccaaattccc

ctcgecca

gctatccagg
tccteccaaa

cgatcaaaac

ttccatcagt
aaccacgagg
atatattacc

agtgggattt

catggtcaca

actcactcat
acttgatacc
caacaatgtg
Cggcaaggga
gtcaccctge
acattggccg

ggcaccgecg

aagagtggtc
taagaggtga
tctggatgga
gcattcatgt
ggcggaagtce
ggtaggeegt

atttgattag

ttgceeggtt

catctgtctc

gctgttecca
caaagaaccc

atgattatgc

attactctgg
cgagtaatta
tcggageggce

ataagggatt
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3300

3360
3420
3480
3540
3600
3660

3720

3780
3840
3900
3960
4020
4080

4140

4200

4260

4308

60
120

180

240
300
360

420
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cgactaccga
ataccatata

catcttctta

gctcaaacgce
cctcttaaga
caagtttgca
cgceecctta
tgagattcaa
tgagggtgaa

tgacgatgag

tagcgcecttc
agtctctcaa
aatagccatc
aattgatgaa
tgctggcacce
gcgacaagag

gtttttggca

agacccttcc
agccatatcc
atcctctgac
attgctcgtt
ggaaaagggc
aggacatccg

tggcatgttg

tgatgtgatg
agatatggag
gtcatttctce
caggattcac
gtagtggcac

cgatgccaaa

aagggtcact

cgcgagtacg

tctcacgact

aagcccttcet
ctaatgaacc
gctctgtacg
ccattactgg
atcgatgaag
gaggttatca

tttgacgacc

aatccagaag
ccecttcaac
tcggacgacg
tcgaccgacc
atagcccctc
cagcagaaat

ttggacaagt

ccacccccaa
cgtgctttec
atacttgagc
cccaccgttc
aaagtggatg
ggtggaaatg

ggtgttcaga

aacatgaccc
aagatttatg
ctgtaacgag
catccatggt
aggcagcaga

tcttaattct

ttgaaaaggt
atgtggaaaa

ggececaccac

ttcgagacga
atttccaacc
agcatcaagc
caacgtcggc
agatggatgc
ttagaccgag

ctgcgececgce

aaataatcat
ctcteccace
aattcgatga
tcatcgcgca
ccacttctga
gggaactgca

gtgggeetgg

tcccagggcec
atccatacct
agatggtgaa
cacaagatgg
tcggaagagt
acactgcgtg

acaagattaa

atgcacgaca
tgtattattc
tcggcgaccg
taaacgaaat
cgcggecagg

tggatcttga

gccttacaat
gctcatgcat

aatagcgcat

aattgaaaag
ctcttactgg
ccctaatcat
cgtaatagct
ggggaaccce
acaggtcaac

ggtcectcag

atcggaccaa
taccaaaacg
ccectgetcect
atcacgttct
ctctattgca
Cgggggegaaa

taaagaccat

tccaagatta
ctcaacctca
ggatgaagta
tgcggtcgag
gcaaaggttt
gtatacaaac

tccteeegtg

cgcccgceagt
tttgcaacct
tggcatgtta
gttgtgaatt
ccctaaatcg

cttatctcaa

gataaggagc
ttaacaccaa

catggtaaca

aacacacttg
ttctcagccc
ggtccggatg
caggctggtg
gatgagatta
ccggatgaga

ccattaccag

gagttcgatg
aacgcctcca
ttggecgcaat
aacccatccc
tcacgtgtaa
gggatggagg

atgcagttcc

acttacgatc
tatcagccca
gcaaggatca
ggacaagaag
tggtggactg
ccgcagacag

aacagataat

tcceggettg
atgtgccata
gtccaagcett
ggatggagaa
actggatcga

aatcgaagat

tgagaagtgt
gtcctagecac

agaacgcatt

gttcaccgce
atctacacgt
tcgacggtgg
gtaacccaga
ttgttgagga
ttgcgatgga

cgacgaccaa

caccaaccac
accctgaaga
ccctecaccac
atccacctgt
tgcaagaagc
gtgtgaccaa

ttgagatccc

ccgaatggct
tceeectecee
aggaggaagg
gattagtatg
caccacctga
aggegttttg

aaaaatctaa

accgaaaaag
tatgtattgt
atggagagga
agtgatgaaa
ctgcggatac

tcagatggag
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480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160

2220
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aaaatatgga

gcaagcagga
aaccaaatga
aaaaataaca
agattactaa

gtcaagagat

atcttgaaac

agcacgaaag
tttatttgtt
gattgtccat
gaggatacgg

gtttaggcaa

<210> 34

<211> 1621

<212> DNA

tcatgtttgc

atgaaaacgc
catcatatgt
acaagtgatt
tcataactga

888

<213> Artificial Sequence

<220><223>

SIW14

<400> 34

gttgatgtta

tcecttttte
gttctectga
ataggtgggc
cgggcegaaaa
ggcaccaaac
cctttttage

caacaacttt

tgcagactgc
ttgaggaaga
gtgggttcce
tgacattggt
tacagttcat
acgtaatttg

attgcaacaa

catggtctct
cggtggatca
gacctaaagg

gtgtggtgga

agtcggagat

ttaactatac
cgacacctgt
cgtcaccgag
aacggctatt
catgatgtct
gaatatcctg

cgaacatcat

agaacctccc
tctggttcect
gaagaaaaga
attggaagaa
gcaattcggt
tgcegetcetce

gggcaaacac

cacttctata
acagtttatc
tgggggatta

agtcggtagg

aggttgcaaa

tgcttectgg
acccaatttt
cctgctaaac
ttccttgaac
tcgtcgccaa
ttatcccatc

cgttctccca

ccaaacccte
ccagagaatt
aatttcaagt
tatcctaaag
ataccaggaa
gttgccatcce

cgtaccggct

ttcgacgaat
gatctgttcg
gggaatttac

gatggaaagg

ttgaagggac

atcaggatag
aatatcaaag
gaagatctat

agggaaaaaa

ccacaactgt

atcactcatt
gcgtagecag
aaccagacga
tatttccatt
caatgtcatc
tttctecttt

ctacccaaaa

tgtaccttcc
ttgcattggt
ttatggagac
caaatctgga
acaaagaacc
ttgaccggceg

gtttgatagg

atcgacgatt
atatcatgcc
cggattgggg

agaagaagag

gggcatgggt

acagcagaaa
taataagcga
cacttgcgag

atcttataat

tcagatatac

catcggtata
gggacgecca
cggaccgagt
ttcctacagg
gactccteceg
agatccatca

ccecteccat

tccteceget
cagtagtggg
tttgaggttg
atggtgtcag
tttcgacaac
gaatcatccc

ctgcatccgg

ctctgegcecc
tgtttgggaa
aatgttggtc

ggttgagaga

tcagactgat

aggtggtgat
acaccgaagt
atttcacaca

ctatagtagg

cgtcaacatc

cactcatacc
tgatcccctt
atcgacgtge
attattccct
caagtaccat
tcgacctcgce

cctcaagctt

ttaccgaaag
gtgtatcggt
aagaccgtcc
tcccaagaca
attcccgaag
atactcattc

cgattacaag

aaaagccggg
gctgtatgtce
ttgccgaaag

gatattttgc
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2280

2340
2400
2460
2520

2543

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080

1140

ZIHSd 10-2021-0137384



atatgcgggg
catagcgaaa

ccttcagaac

attcggcttc
cctccgaagt
tgctggtgtg
gagtttgttc
cggatgcaaa

g

attataatgc
ctgtataatg

tgcagaagca

atagggagtc
gctcgegatt
accaccatgg
agcaccaata

gtggacagge

<210> 35

<211> 2931

<212> DNA

tggagcaatc
gtagatagat

tcctaaactce

ctcaaatgtc
gtccatggceg
acaaacaaaa
gcatcgagat

gatgtggagg

<213> Artificial Sequence

<220><223>

SDP102

<400> 35

gttgtctttg
ccgctatctg
aacacaccca
cacccaccat
aagccccatt

aacgaccgac

aagactggga
attccttgga
tcetggeteg
atacacccgg
ttgaacaagt
tggcttectt

tatcaaaacg

ctctttcacc
ataaagtcga

tgaagagctt

ttattgttat
ctcctataac
caacaaccca
cccacctceca
ggcagegcecea

tcegettgtg

aatacatcag
caatgaattg
accgattgac
acaacaatca
cttcgatcgg
tctcaattcce

cttccaaaaa

ttttgtectct

gattgctgtg

gatcgaaggc

tatttttgtt
aacttcgcag
tcacccgcecg
aatcgaggca
ttaccgttgc

cttgggaagc

gaaatatctt
caagatttat
tctccattag
tccttegget
gtggagggceg
catttaccaa

tcgcagtctce

ctatcaagcg
atttgtcaag

agagttaaag

aaatggtgtt
atgttgtact

catccatcta

tcgaaggctc
agctcgggct
gctcaggagg
cccagatgtg

accaggaaag

attgttgttt
cacatgctca
cccgaccaca
caagaacttc
gcattactgc

CcCagagaagc

ttgcggcettce
ccaagctacg
aactgtccgg
cttcctctat
gaagtgtgtt
actccatccc

aatcaagtcc

ctcgagaacg
gcgaagaggg

tggtaaaagg

tagaaatcat
ttgttctacc

ctccaaatcc

ccaaacctgc
ccaagaaata
tcegtetteg
gacgcggcega

ttgaaggaca

tcaaagttct
ccccacaatg
gectettegt
agagttagct
ggcgacgtct

tggtccggaa

tttgggtgca
caaagcagtg
ttctgaccag
atcaatggat
gttggtcgac
actctcggtc

ttcctctata

gtgggactcg
tagagttgtg

tggatgggct

aaattttatc
cccatatatg

ttttcatcaa

agaatgttgt
tcgcacactt
gcatcatcgg
tcagcagagg

tcgttggtat

tctttcaccg
cagccccage
gtcgtccact
caaggcccaa
ccaaatcgga

getggtecegg

agtgccgacc
cgacaaaacc
tcggecttca
agcataccca
acccggeege
cctactctct

tcatgggcga

gtagatcaag
aaggagatct

gcagtactaa
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1200
1260

1320

1380
1440
1500
1560
1620

1621

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900

960
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attatgaaag
acgtgacttc
tcectccaaa

CCccaccaaa

ggcctactcg
cgccaaaatt
atgatattcc
ccggattgtc
accggatatt
aacaatcgcg

agggggagea

acagtcccag
tgaacagcgc
cttcecgtcat
ttcaatatct
acaatcaggg
tcgtggaaga

ctcgecttca

caataatcct
atgtcgcaga
agtgggaaga
ggagggctaa
gaggtgatga
cgagtagtgt

atggtggaga

tgaggaaaaa
aacccggeeg
ctaccgatgc
gtcaagtcaa
tgggagggca

atgatgcgct

agccagaaga
gccagaaace
atcagctccg

atctctcaac

gaatcttcct
gagtttgaat
tcccacacce
gttaaacata
agaagactcc
cttceegect

catggcgcct

taaaagtcaa
cctacccgct
ccttcecatct
tttccgatta
attgagcttg
aaacggggtt

ctctgcacct

tgcttacctt
gcggcgaaag
gaaggaattg
agctccaggt
tgagggaaaa
ggatacttat

agaagaaagt

tggtgtctgg
acgagtctcc
ctectectet
taacggctca
tgcgatgacg

aaatgggcga

acgctegttt
gacagcaaac
ccatgtgata

caccgtcctt

tcactctcga
tttgacagac
catgggtttt
ccccatacte
agacccaacg
tcctettega

aacctgtatg

gactaccaag
tcceegecta
ttcctctace
ggtgtgaagce
aaagagaggt
gggaagggca

acctacgtcc

atccatgcca
gggattagcc
ggagtcaagc
ggtggaggceg
ggcaagactc
acccgtccag

ggaagggaag

atgcatcatc
aaagccggtce
tctgeegegce
gaggcgagac
cctgeegggg

ggagggcraga

ccgggceagac
ctctteeccce
tacctctacc

cattaccatc

ttaatgccgg
ctttgaagag
catgtacgcg
ctttccagcec
gatccggttc
catttggcga

acggacctgc

cagcccgatt
cgacccgecce
tcggeectga
ggatattgaa
tcaagtatag
tgagagatgc

attgccaagc

acgcatggac
caaatatcgg
agagtggggg
gtggtggteg
atcttcggga
ccaaggtata

gaaggattgc

ggagagcacc
tcgaatccct
ctaataatgg
cgtcgectag
atggaccctt

gagagtgatg

cgctacccege
tgcatctgca
acctatccct

acttcgtcca

tcaagcgagt
tgctacgett
aaccaggcca
gcaacaaggt
aatacaaacc
tgccaagcag

geetegtgeg

ctattcttcg
agctgttgceg
catccaatcc
tgtcgegttg
aaaagtgggt
ttgtgaattc

tggcaaatca

tctcaaaaca
tttcgtcgec
cgtgcatgga
ttcaaggcac
tagtttaccg
ctcceccagtg

agtgggcgac

tgtggatcga
tcgaccattc
tgacaatatc
ggccageccg
gaagtggata

atctattgtg

ccetgecteg
tccaatatac
gcatccccat

ccttttacag

cagagacgga
ggtggctacc
cagaggtctc
cagattcaag
aaggcgcacg
attgagaatg

ccgacatcac

ccatcttcca
ccttttaacc
gaatccgatg
gaatgtgatg
atgagagata
ttggatgatg

cgttccgtca

tcctatgett
gagctgatge
gatgggaatg
atggaagatg
cctacctggt
ggcagggacg

gdaagggagg

accaccctte
ctgattacct
gatagtgaac
gggatgggta
taaatctctg

acgttttaac
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1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860
1920
1980
2040

2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760

2820
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SIHSd 10-2021-0137384

gagccattge gettctacta tctactggtt gecataattta tgggttgttc atggactgta 2880
taaatataat ttataattta tcagttgtgt atatgtatat ttcttcttge c 2931
<210> 36

<211> 1016

<212> DNA

<213> Artificial Sequence

<220><223> 0CA1

<400> 36

gttcattgag cagattggaa agatcacgtg actcaagcga ttgtgtccat cacagagaaa 60
acgaatgcga agacaacgaa ggaaagcaac gttctcgatc gcataaaccc agcatcaggce 120
atacgctcac ataagagaca gcatggcgaa gatagtgcca cccatgaact ttggectcgt 180
agaagacgga ttctaccgtt ccgcccagec ttceccgagetg tgettcectett ttctcgagaa 240
gctaaatttg aaaagcatta tatgggtggg agctgaagag ccttcagaca tcttcecttgte 300
attcatcgaa tctcaaggga tcaagttgta caacctcgcec cctcaaacga gtttgaaccc 360
acatttccca cctccataca cagattcggg cgtagtacct atatctggec aataccacct 420
tccaccactt cctcctecge ccgaaccact gatcattcag gectctaactce ttctattacg 480
cccatccact ttcccaacct tattatgttg taatatggga cgccatagga cagggactgt 540
ggtgggatgt tacagaaagc tgcaacggtg ggcgttgagt agtatattgg aagagtatag 600
acggtacgca gggatgaagg tcagggtcct gaacgagcaa ttcattgaac tgtttgatac 660
agacttagtt tcaataacag cggaacaggt gacaaaatag taattgtccg cgacaaaagg 720
ctagcaaaat tcctttcatg ggaccagtag aagaagtcaa actgccaccg tgcccaactg 780
tagcccatac aacgcctaga gtgtctaccc gatcagggat gctggactge gtctgcacca 840
tgcagcggceg atcattgegt tgtggttgat aaaatcatta tccataagaa atacatacag 900
cacgaaatcc aatatctgat gtaccatata tgcaactaga atgcgacaac cttggetttt 960
ggcttcgega cgaccteggt cctettette gecgtcageg geacactagg cgettg 1016
<210> 37

<211> 2392

<212> DNA

<213> Artificial Sequence
<220><223> GDA1

<400> 37
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tttgagcctc

cgccactatc
tctetetett
ctcgttctac
cctttteect
tttcaccaaa
gcaagtactc

gtttgacagc

tggtgtttag
cgtatacacc
ctectecctt
atgacgatgg
cttctaccga
ctgaatctcc

ccgcettegac

cgcttaccat
geggtecegte
catacgctcg
acagggtcgt
ggttgaggtt
tcgagaccaa

aggatgaagg

gcgecgaatce
tctttgagcce
acgagctcac
gtctcatgeg
agggtgaggt
caaagggtat

ccatgcacgg

ttgtgaccgt

ccttactcce
ttttteectt
cgatactact
tttgtcgtct
atcccccact
tcctttacce

atggaagcga

ccgecgetagt
ctcgetggac
ccgtectgaa
tgtgattcat
agcccaggat
gtccgaggcet

aacggcctgt

cgacgctggt
cccccagcetg
tgacccgact
tcccgagagt
gctcggecag
ctgggacttt

tgtctatgcg

tgacgacacg
gaaattcccg
ctttggcggce
cgccaggega
cgagtgggag
gacccggaga

tgggaatggt

ctcggcattc

cattgttaac
tcccaaatat
ttceettect
ctgagacaca
tcecgettcta
acgagtgcga

tgggctttac

ggcggatctg
gaggatgttg
gactctgatg
acgcttccca
gcttctgaag
gaatcttctt

accgageccg

tccacgggtt
gagtatgaga
geggeegetg
ttgcgaaagt
caggagagtg
acggtcagtg

tggatcactg

ctggeggtca
gcggagtctg
aaggacttta
agcgtgcaca
aacttgagcg
gtcgegettg

aactttgagg

acgctgceccc

tttgattcct
ataacaggtg
ccatagagac
gaccgtcagg
cttccacgac
atggtcccgce

tcgcegecat

aacaacaaca
tgggagacgg
tggcccagcec
ctggcgacgc
ccgagcaaga
tcceeggatce

tatcttctga

ccaggatcca
cgttcaaagc
cttctcttga
gtacgccectgt
aggctatcct
gCgagaggegc

ccaactattt

tggacctcgg
accaggcgct
cgctttacca
accttgtcgce
aggatgtaca
atccgectgg

cttgtaacag

tcccaccect

cttcactttt
catgcctgca
atccacatca
taggatcccg
cgccgecatg
aaggaaacgc

ctctgtggcec

gatctacaat
tgatccgatt
gttggaccat
ttccaaccct
ctttaccaac
attcgagcaa

caagcctgtc

cgtctacaaa
tgtcaagccg
ccetttgett
ggaggtgaag
tgatgaagtg
tgtcgagatt

gctcaacaag

tggegcttcece
ggtggagggc
gcactcttac
attcacatgg
ggtgccgaac
aaggcagact

ggtcgtcgag

atcaaagatc

tttttcaatc
cacttattcg
ggctctetgt
aaaaccccaa
ttctccacgce
actggtgccg

gttatcttct

gaagaaaaca
gactatagct
gaagatggag
catgatccta
gagtctgagt
gacccggacce

gtgcagtacg

ttcaacaact
ggactttcag
gaggaggcat
gctactgeceg
aggaacaggce
atggacggca

attggtgaag

acgcaaatcg
gagcacaagt
ctcggctatg
agctttggec
ccttgtttgt
gtcaatgtta

ttggtcatgg
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ccaaggacgc tatctgtgaa gtcaagectt

ttctcgatac gttccceegt ggceccaactge

agcctettct cccatectece tettecteca

ccaaggacgt ctgcgeecgge ccggacgegt

cgatggagga gcttgecggt aggcccgagt

tgctcggget cggatacgag ctttcteecgg

ggggtgtgga gettgggtgg gegttgggtg

tgacttgtac tgcgtagcgt agcgtagegt

tagagggggt ttagagtgga tggaaggaaa

aaatcacatt agttttagat ctatacaaag

tgttttggat aggatataca tggatgcacc

<210>
<211>
<212>

<213>

38
2125
DNA

Artificial Sequence

<220><223> FBP26

<400>

38

cgttcacatc catccaatcc gttcttctca

caccaccgtc caataagtcc cccgcatcag

agctcaaacc cctcactccg acatccgaaa

aagtctacca gcccgtcecgag ccacatgtcece

tccgatcagce acctgcaccce atgtctactg

gtggtcctag ctcgccaaga ctctetggtg

gggctatgga ccgcacagcg agtggagatg

tcggggectc aaccgetttg ctgaagacge

gctccaggge tcecegtcegegt gegecatcecg

ctgactattc cgaagccaag atcgtcgtcg

cttatctcag taacagactt atgcgatacc

tcaacgtcgg acaactccgt cgctccaaag

aggtcgacca ttccgegaca tacttctege

aagaactcgc agaagagtct ctcgaatcac

tgggaattat ggatgcgacc aatagtacaa

gctctttcaa
tcgegettte
cgctcectcecat
gggctgacceg
actgcctcga
agagggagtt

ccggtttgge

aaaactaaaa
aaaggtcaat
atcatatcaa

tgtgtaagta

atttactgaa

cagtttcccc

aaccttcgceg
tggccgaage
tgacttctcc
€cgggccageg
gtaggcacag
tggatgagac

tgtctggtat

cgatggttgg
ttcgetgget
ccegetecge
attcagatgc
ttatttcttg

tcgatcgaag

cggtgtttac
ctactttacc
ctctgagctt
atggggcagc
cttgacgttt
gatggtggag

gttggtggag

aaaaaaggag
gggcccacag
tcattgcaat

caagatggga

aacaatgtcc

ctccaagccc

cactaataat
agtctcaaaa
cgcggctagt
ggcgcecatca
tgcgectggt
cacgaaggtg

cggtactgtc

tctceeggee
cgaatacaac
tctccaggcec
ggaagctacc
gctgaagaag

ggagaagatc

cagccctctce
gaccgcatca
acctctatgg
gacgcgacgg
atgaacgcgt
aagaagttga

aaggcagaat

tatggttata
tcttttgtaa
tctttggtac

aa

ataccaccac

cgctecccaa

gacgacgatc
ctcgacatga
gcagctccca
acaggtccat
acacctcact
atcaggcaaa

gttgaaaagc

cgaggaaaat
gttcaagtat
gggcagggaa
aagaaacgag
gaaggaaatg

aagtcgcgaa
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tcgacaagga gccggggett caagtcctat atcttgaatc tttctgegat gaccccgtag

taattgcaac caacattgca ctcaaggtcc gatctggega tcctgactac caagggatgt
ctaaagaaga cgcagagcgg gattttagga agagaatcgce tcagtatgag agtgtatatc
agacgatcaa cgagccaaat attcccttct gcaggatatt aaatgtcgga cagagagtca
cgataaataa gattgagggc tatcttcaaa gtcgaattgce attctatttg atgaacctgce
atctcaaacc aagaagtatc tatttgtcaa gacatggaga aagtatgtat aatgtcgagg
ggaagattgg aggtgattcg gatctctcac caagaggatg ggagtatgcec cgegceacttce

ccgctcecttat caaagacaac attggcgagg ggectcttga ggtctggacce tcaacccttce

aacgtaccca acaaacagca tcataccttc ctttcgagaa gaaaacgtgg aagtcgectcg
acgaactgga cgccggtgta tgtgatggceca tgacgtacaa ggagatcgag caaaagtatc
cagaggatta tgagagtcga gacgacgaca agttcaatta cagatatcgt ggtggagagt
cataccgtga tgtcgtggtc cgtcttgaac ccgtcatcat ggaacttgag aggcaaaaca
atattttgat tattgcccat caggccatcc ttcgatgtct atatgcctat ttccaggcca
gaccccagceca agaactccca tacatcaaca tccccectgea cacacttatc aaaatcacge

ctcaagctta tggctgtcaa gaagaacgct accctctcec tatcgetgeca gtagacaccc

atcgaccccg tccatccaag gggagaaaca ctgecggtgt ttcagtggec gaagaagcect
tccagcctgt caagcgagat tattatggag acagccaaca aggtgtcggg tttggettga
agcccgagge gatttcacag getttggaga acgagatgga acaaggaaag ttgacaccaa
gggctgcggt agctgcgcaa ttgcatcacg agtgatgaat cttattggga gttgtaageg
tagaattaga tgtatcgaga agcccagaaa tgaaatgcaa ggcatgatgt aatgaagtct

tcctecgatg tatgetetgg tegeg

<210> 39

<211> 2418

<212> DNA

<213> Artificial Sequence
<220><223> PSR1

<400> 39

ttgctacacc aggaaggaag gaagaacgcg caggaaagaa gaaagaacga acgagagaaa
gaaagaggca gtagaagaaa tgcccacaac gegcacagag ccccccactg tggeaccage
catcagtcce caaaacacaa acaccgecgg acccgecacac acaacatcca tcgaccacaa

cacgtcaacc accgacactc agcaaccgtc cteccecggettg caaccttcca tcctgectec
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tgtagccact

tgcagctgca

tacatccatc
ccgtagatta
tgaaaaagca
aacaacggtt
tcctacatcg
tttggegggc

aagcaaacct

tacaacgggg
catgacctca
atcagcagtc
cccaaccggt
cgatgaacaa
tggtgtaacg

gtctaaacac

tacagagaca
aggacaagga
attaattgaa
attaccccce
aaccctgtta
tgtaccggta

cgaccacttt

gtccaagtac
tctgtteegt
cggtcgtgac
ccctaataac
cgatctttgc

tggacgaatc

ccagcgacac

gcccagectt

aagcctacag
tcaaacaagt
gacccaaaac
aacacgcctg
aatacaactg
attttactcg

agcagcacga

gtgagcacaa
ggtgcecttga
aaaactcaag
tctacggttg
gtcgtegtge
tcttetgegg

gtctctcace

agcgggggat
ggagatgaac
caaggtggaa
atagctgcca
cacagtagct
gagattgaat

ttgacagaaa

gctgatcceceg
gaaagctgct
atccaacact
gcegteectg
ccettecttg

tagacgttct

agaatctagc

ccacggctca

aaggagagca
ccccatcgac
cggcttcatc
catcccgcag
cgcccaaggce
cgctcggatg

ctgcgagtgt

aagccgatga
aggcaccgaa
acaccactgt
ttgctgaagg
ctccgaccga
tccagcectcc

gcgaatctga

actcggacat
tcggagaaga
ttggaattcc
agcaccgtgg
tcaagggcga
ctcaagtgca

tggcaaagat

tccttgacat
acaaccacaa
ccatcatcat
tgtccacttg
cagacctcgc

agaaagcatc

ttctactaca

gacaactctg

aagcaaaggt
taccgcttcc
acacactcag
tgtcaatgga
cgggcaaaag
tttatctgtt

aggggegggt

gagcgccaaa
cggtagegtc
aggagctgaa
atcgaatgaa
acctcatacc
tggaggaggc

aaccaacctt

tagcaattct
ttatcttgag
cgtggacgag
acgaaagtgt
aaatcagcaa
caacgtttat

atatgagatt

gcttgacgag
aggaaactat
tgacaattca
gttcagcgat
cactgtcgac

tcaacttata

gaaatgacca

cctgaacccg

accceectgg
tctgcacccc
cctaccacct
gccacaaagt
aagaaaagga
gatgagtttg

aaaactgccg

ccagggtcag
gcacctgcetce
caaaaggtgg
gccgataaag
cttccagatg
tctgtectcec

ggtacatcca

gaaatggttg
tatgatgacg
aatggcaatc
ctegtgcetceg
ttgcccacag
gtcatcaagc

gtcgtgttca

aaccgtgtcg
gtcaaagatt
ccegectcett
ccccacgata
gacgttcgtg

tccgegagga

aggacggagg

gtacaacgtc

gaaacttgtc
aaacaacggc
ctacgtcaaa
ctaagacagc
agcggaageg
aggaggagece

gegetggege

gtgatgctgg
cgtcaggccc
atgcaaccgg
gtatcgtccce
atgagaccgc
ttggcacccc

gtaatgagcg

acgaaagcac
aagaagatcg
cggcaccatt
atctcgatga
cggattacat
gaccgggtgt

ctgctagttt

tagcccatcg
tatcccagct
acatcttcca
gtgaattgac
gtgtccttga

ccatcgatac
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ccatcttcee ttettttttg ggatcaggtc aggaaaacat tagagtgtat aaggactcat 2040
acggtaaact tggttgccca acctagaaaa tcataacatc aataacccta tacccagagg 2100
cctttcggga gettggtcac atattcagtt attttctcta atctcatttg gttcatgtta 2160
cgatctcaag gcgtatgatc tattatgtcg atccctcatg gtctgttttc taatcttttt 2220
tattttcgtg ggtgtataca acctaggtac ccgcgettat atctatcata ctccctcatg 2280
actgacttct tttttatctt tgctttagtt tcaaaatgtt gagttattct ggaatcgcett 2340
gtagatacgt acaaaaaaat aattgggaca aagattgcat tgattgggct cgtcgcatge 2400
atcgtcgtca tacagtac 2418
<210> 40

<211> 2684

<212> DNA

<213> Artificial Sequence

<220><223> CDC1

<400> 40

gegtettgtt ccctggetga gggecggact tggaactage ttcectttttet tatccatttg 60
ctgcttgatc catctgtttc cactagtcac aatgctcgga tcaccgeggg cacactcacc 120
cgccecteece ctggecgeca gaggaaggaa gacaggectc aagtcacggg ccacccagat 180
acttgcactc agattcggct gggtcgtgcet cgttatatgg tacgaggtcg gagaattctt 240
ccactctcte tccacatgee gettccecega ctetgetetg cggecaggecce atccccaagce 300
ccecgectceece acccatgtcg tectcatcege cgatccgeat gttcecccatg cacgactgte 360
gtacccctcee gggaaccect ggcectgaactg ggccaagcag cagatggatg agcetcttcat 420
gcgcaaaagc tggaatgtgg ttatgegtct agggagggta gaccaggtge ttgttctegg 480
agatatgttg gactcgggaa ggggggtcat gtccgatgaa gagtacgtgg agtacatcgce 540
tctattccga tcaatattcc agettcctec cacaacgect atgcactttg taccaggtaa 600
ccacgacatt tctctcgtcc ccaatggcag attctcctcet caagcectcggt tacgctacca 660
gcaacatttc aaaacgccca acaccgtcct tcccatatca aaccactcgt tcattttget 720
tgatgccgta ggtttggtgg aagaagacta tcggeggtat gcttcagaga tgcagtttgg 780
ggaatgggat ggtgtcaaag gecggtgtgat tgagtttgtc aaagacctga gggacaatcc 840
tccacctgga cccaaaatct tgctttccca tattccactg gecgagacctg aaggegecgce 900
ttgtggaccg ctgagagaaa aaggacggat atcaaaaggt gctgggcectg gataccaaaa 960
tttgcttggg agtgagactt ccaaattctt gttggatgec attcagecga acattgtgtt 1020
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tagtggggac
agttaaatcc

agttcctcca

cttecttece
agcactgtac
acacgccgtt
gcccaactca
atcatcttca
ccctgtacga

caaccctgta

cgatgtagaa
caccttgtct
tgactctgcg
agtcagttca
gttgatcact
gegtgtcacce

cceectcetece

ccccacceca
atggaaagca
ggttggggct
cgagtagaac
attgtttett
tccaaaaaaa

ggtgtccgga

ggagatgagg
gtagcgtaca
attcatgtac
tcttcaaatg
<210> 41
<211> 16

<212> DN

gaccacgatt
ttctectegt

ccgacagaat

gatcagctgg
ctttttatca
tcggagaaaa
ttctegtcac
catctccccec
tacaactcca

tccccatttg

cgcgatggag
cggcgatcat
ccgttatctg
ccctecategt
acgaatgtcg
ctccecagec

caaacctctt

tcaaggtcat
aggaaggegag
atcgtctggce
geegtggtgce
tttcttcgag
aattgtctac

agacacattt

gtcggttgge
tacatactgc
ggcaatatac

ggactgactt

35

A

actgtgatta
ccacgggcat

ccaccgctag

gtgtctattg
caaaccttcg
tgcggtcaag
ggcggaatgg
tttctgctcec
ctcctgcaga

gaagtccgaa

aagcagcgtc
cctacatata
cttcgggcac
cgggttttat
ccectecgag
ctctecttet

cacacgccac

ggttetggtt
ccgtgggcaa
taggtgtgaa
ttgggtgctt
ggegtgtgga
tgtctcttee

tctcactttg

cgtggcectca
tgttttacat
tagttctccce

tgcgccacge

tgtccacaaa
ccgeegtecg

acttctccca

gcgtgtctat
ttcagcgtat
cceegetttg
acctgtccca
ctcagccatt
gtacccgceca

attgtccgcec

tgctagtgtg
catggatcgc
cactaactgg
tcggagagtt
cttgagcatc
ccecgeattcec

gcacccccat

tgagagggcc
gagttggaga
tgegttgttt
gggtgcttag
aagatgtcgc
tgttttttce

catcataaaa

tagcctcata
gacctgettt
aatcgccctt

agtgacgaag

gggaatatcc
ggactccaac

acccacgecg

ctceecteteg
ttgcgatggg
ctcteegegg
cttagtattc
ccctetteca
ggttccagga

gttgagcegtt

acaggtctta
ggctttccat
gggttgggtg
tctagcgcca
acctcccececg
cctgctcacg

ccagctgtga

aagtcgtttt
gagctgatca
ttccttgagt
atgcttgggg
ctgcgttgca
ctcctagatt

agagacccceg

acatatggat
ttccgcacat
cacgaacgac

CCcCC

gagaagtgac
tgcteteget

accgaccttg

ccatccttac
accgttcttc
agaccatgtc
cctctecgtaa
ccetgecteg
gcggecagag

ttggggageg

acacacctct
cttcagtctc
caaatacggg
acctgtcgac
gtacaccccg
cgcaagccca

tttacacttt

taagatgggc
gtgttgcatg
aaaacactct
tcttgtgttt
gcagggtgta
tgatctcttc

ttcttctaaa

tttggagcgt
ggtatctggt

cacgtgaagc
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<213> Artificial Sequence

<220><223> INP5202

<400> 41

ataaaaatgg tgactctcta cttgccagec aagegttcat atctatgacg cacgcagttg 60
ttattgtacg taccccgecg cctcgetacc agacgagacg gatgttattt taactcttta 120
caacataatt gactttatca ttactttcag acaatcctca tccaagccac ccctaccgtce 180
ccaagttcaa ccccaagatg gctcctctag acgtcttcat gactacctgg aacaccggtt 240
tacagggatc caaagcccaa tcccaagacc tcacgagetg gettcectgeca gttttgegea 300
atgcttctaa tcctgaactg cctcaagggt ttattccaga cctttacget ataggaattc 360
aagagctttt acccctccat cttgctatgg ctggtttgac tgagectgta ctecttgcete 420
tgactagtcg cattgaaaat ctcttatccg cccacgccag ttctatatcg cccaataaga 480
caccggagag atattcctta gttgccagag tggcccatgt tggaaatgca ctttggatct 540
tttccecggga tagtaccatg gatggaaggce taggaaaacc gtcgaccgca actctgggat 600
tatattgggg aggcatggga aataaagggg ccgtgggtgt cagactccct gtgagaagag 660
gcaagattgg tggatgggag aatctgacct tcgtcaatgce ccatctcgaa gegcatgacc 720
acaatattcc tcgacgcaat gcacagtatc agaggattct gagctctctc gtcttcaatt 780
cgacggatcc tcttacaact tcacagcaga tttttgacac ttctcattta ttctttatgg 840
gtgatctcaa ctataggctt tccaagcagc cacctccagg agctctacaa gagaacaaaa 900
tgttcggaga tgtgctggaa ttggaaaagt ctcgaatggg gatgcectggat actgatactt 960
tgagacaaga acagagagaa gggagggttt tcggaggett aagggaagge gatttgacta 1020
gattcgecgece cacgtacaaa aggatagttg gacaaattga aggatacagc aagaaacgca 1080
tceetggetg gactgacegt attctetttg cttctcatac cgatccteeg catctetttt 1140
ctceccgagge gtetttggac ceggteccet ctaacgtage cgatacaacc agtatcctce 1200
atttcaactc cacaatcgag cttgtcattt ctgatcacaa gccagtccat gcgatccttt 1260
ctttaccgga agtttcccac gaagcgecct ctcctcacct tgcaccaacg cttccecectg 1320
ctccttcace tcatcageca agacctcttc ccactcageg cgaggtcectt ttgattgaga 1380
agtttttggg gactttgctc gatagacttg tcgggtggee atggtgeatt atcgttcetge 1440
ttgggtttgg caacacacgt aggggcatgg gtgtgagege ctttgtggeg atgatttggg 1500
gcatctggtg gagcggggta tactctggat gattctgtaa attgataaag gettctgtcet 1560
ataggatact tgatgtatgg atttttcgtc gttcttatac atatataatg tactcatcgt 1620
aataacgaag tgagg 1635
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<210> 42
<211> 34
<212> DN

00
A

<213> Artificial Sequence

<220><223>
<400> 42

gttactttgc

cgagggtgga
aacgagaccc
aaagaaaacg
ataagatact
taggagccag
cctagtcatt

agatttggaa

ttcgagctcc
agggaaaggg
caaaggggtg
ccccgagaat
acccteggtce
gccttetcag

ccegtttete

tgatggagag
cggtcatgcec
caacctgctc
caccccecegtce
ttccacccaa
cgacaaactc

ctttgtagceg

tctctatcaa
cattccggac

ccctttaatce

YND1

tataccattt

cgacacggga
gcatatcgtc
tacaacatct
gcgcacttag
ggcacaagca
gacgccggcet

agagcagaaa

aaggaagecg
aaagcgaagg
gaaggggatg
atcccagagt
cactcctcca
cagcgcgatg

gtctcetggge

gaggaaggta
ccttegectt
cctectegecc
gacattgccc
ctagctttct
cggacagtta

agctggcttg

caatgggcct
ccttgtctec

ggaaccggct

aatactccac

agatacgagg
ataactgccc
tggctaacaa
ctcccataca
cgatggcacc
catcgggttc

ttctccagga

ctcggtggtg
agatggagga
actgggtgaa
acctcgeccc
cacccatcta

ccattttaca

cgacagagga

tctggggttg
catctatatc
cgttagcttc
accactcacc
cceectetge
gtctcagatt

ggttcgggac

ctgcccatcc
ccaaagacct

cattccccga

ctcceccagt

aaagaagagg
ccaccccacg
aaaagtcgca
catctcattc
atccgttaca
gcgattacag

tgtgcagaac

gtggagtgga
gatggctttg
aagagttgag
gctgctcaca
ccteetegec
agctacgtgc

agggccttgt

ggtegetgtg
caattctgga
tgcceectceca
cacattcggt
ttccgaactt
actttcggge

gaaccgcegct

ttceecttcet
ctccatcctg

atgcctcacc

ttccgaacaa

tcctteatte
cacatctccg
tacggggcega
agatttgtcg
ccactcacca
atatattcct

attgagagac

gaagatggat
agaaggttgg
cctggtatat
catgctctcc
acagcgggea
gatacattac

ggtgaaaatg

aactatctca
acatcatcat
gactcttcect
ttcctcgaca
ctcacctctg
gaacaagtcg

cgggaacggt

gcacaagacc
ccaccctect

tcectecacce

caagtctgga

caaggcagaa
ctccgcagca
ctccagaacg
agtgcataca
ctcactatgc
ggcgagatcc

aaggttcgag

ggaagggcaa
tgagagttgg
ccactgtcga
aacacatccc
tgegtcetcett
gaaacgacta

taagggtgat

tggacggttt
cgtctagtac
cctettecat
tgggcggege
gtttceceget
attggccggt

atatgacttc

tagcgacacc
cttctcaacc

ctctectcga
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60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
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1320

1380
1440
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acattccacc
tgattttgaa
gcagcatgtg

ggagttttgt

ggatgttaat
caacgtctta
actcacaggc
gggtctgtte
agttggggaa
cgtccaacct

catgcgactg

aggattgagc
ctctegttct
aaaaccaagt
cttctecegge
cacatcatcc
taaatcgcgt

caacaaatat

gggaggcgcea
ttcgatgccc
gggtggtgac
catccccegec
agaaacagtt
atctacttct

gttcaaaccg

ttccgttggg
gttgagtagc
cgtgttgacg
tagggcgaat
tggttttgat

gttggaaaat

ccttgeccca
cggcacgatc
ttgggggtag

gggaaggatt

atggacccga
cacgaaggga
gggtegttgg
gaaaagaaag
acagccatct
cgatcgcaag

ccgttatcge

gtggtatgga
aatcgtcgca
ttgtcctcac
cccgeegeeg
acgtcatcca
atcgtccceceg

attcctgcect

catgagctgt
atgatcggca
ggtggttact
gctgctcecag
ctgacaggca
tcgccegectce

aggcagaatt

gaaggtatag
cceggttegg
ccgacggega
ctgagtgaat
taacctcttt

attcatctag

cctceccactg
agagagggtt
gaggggtatg

gggaagtgat

caagattaga
tcggtatccc
gcgatacgaa
ggcaaggaca
cttggacact
aaatggaagg

taccgatacc

tttatgcggt
ggggagttgg
ctectttace
atccgagctt
ceectttete
gccgacteceg

cacttccttt

ggacatcgat
tgggaccgaa
cacagccegg
gaatcggtgg
tatcaagcgc
cgcctaggag

caaataatct

gtgcaggagg
gcacaggtcc
atggaggctt
tggggttgge
agatgcgcga

ccccacaagt

cctcttcgga
tatagggata

ggattggggg

taaaagtgaa

aatgcaatgt
ccgactagtc
cgctgaagct
agggaaacat
cgggaaggtc
gtggtggatg

aaaacaccta

agtggggttc
ttcgttgggg
tgccegaccg
atcgatcgaa
tggcaatggc
actttggtcc

atctcttggce

agggataggg
tacttcccca
ttcacctcgt
cctcaacacg
cacatctgtc
cagtttgaaa

gcatccacac

gggagggtgag
aagcgggage
gagtaatggt
acagcggtcg
tataataagg

atatacatat

ggccaaccga
agcgagtatt
gaatgggaaa

gtggagaatg

ttcaaaggcg
gatgtaggeg
gaacgceggg
catttccaaa
gtgattgaag
cgtcatctca

gagggaaagc

tttttggtgg
tctgggatgg
tggttcactt
gacggcccag
accgctggtg
ctcecgtatct

agcccgaact

ttaccgagaa
cgtgttggte
atcatctccg
ggtgtgggta
tcaccttctce
cctggcaagt

catggatcgc

aatgatccgc
ggagcggcag
gcattgtcga
atgagtagaa
acattcaggg

gcacgcctgt

cgcctcacat
ggtatacgat
agggaatgaa

gggattggga

cctggatctc
ggaatgatac
ctcgtgaaaa
gtatggacca
catcgaaagc
acctcgggtc

ttgaagatct

ggatgctctt
ggagaaggag
tcecttettt
acgcttcccc
gtgctagtgg
ccaacacaat

cgagacagcg

cgcgacataa
ttcteteece
caccattctt
gtcttacacc
cgagcctcegce
ctggtcgacc

atgggtttca

ctttggccat
atgatggtgg
ggaattctag
ccgggacacc
ttgttttgtt

tatattattc
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1560
1620
1680

1740

1800
1860
1920
1980
2040
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2220
2280
2340
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3000
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cttatcgaag gcactcctta catgtacgtt atatacagga

<210> 43
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 L1 primer
<400> 43

tgtcttcttg aaaggggttg

<210> 44
211> 38
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 L2 primer
<400> 44

tcactggccg tcgttttaca atgacgagaa ccaggacc

<210> 45
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 R1 primer

<400> 45

catggtcata gctgtttcct gactcagtct caatcaacgc

<210> 46
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 R2 primer
<400> 46

gttgtttctt ctttcccage

<210> 47
<211> 20
<212> DNA

<213> Artificial Sequence
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20

38
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<220><223> VPS29 SO primer
<400> 47

aatcaggcgt gggttcagac

<210> 48
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 PO primer
<400> 48

ataggtctcc ttgtcgcag

<210> 49
211> 21
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 STM primer
<400> 49

acacctacat caaaccctcc ¢

<210> 50
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> VPS29 STM common primer
<400> 50

gcatgccctg ccectaagaa tteg

<210> 51
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 L1 Primer
<400> 51

tactatgtgg gcgagaagg

<210> 52

<211> 38
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<212> DNA

<213> Artificial Sequence
<220><223> YMR1 L2 Primer
<400> 52

tcactggccg tcecgttttact gectactcgta atgegtcec

<210> 53
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 R1 Primer

<400> 53

catggtcata gctgtttcct gagcaacaaa aggcttggg

<210> 54
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 R2 Primer
<400> 54

gettgttete ctgaagtttg g

<210> 55
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 SO Primer
<400> 55

ccagacaaaa ggctcttagt g

<210> 56
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 PO1 Primer
<400> 56

agacttccac ttttaccgc
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<210> 57
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 POZ2 Primer
<400> 57

gtcggagaaa aagagtagtc ¢

<210> 58
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 STM Primer
<400> 58

tgctagaggg cgggagagtt

<210> 59
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> YMR1 STM common Primer
<400> 59

gcatgccctg cccectaagaa tteg

<210> 60
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> SSU72 L1 Primer
<400> 60

gactatgatg aaaagacggt cc

<210> 61
<211> 39
<212> DNA

<213> Artificial Sequence

<220><223> SSU72 L2 Primer

<400
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>

61

tcactggccg tcecgttttact gggaggcaat gaggatgac

<210>
<211>
<212>

<213>

62
41
DNA

Artificial Sequence

<220><223> SSU72 R1 Primer

<400>

62

catggtcata gctgtttcct gtatcctcaa cgectcacggt g

<210>
<211>
<212>

<213>

63
18
DNA

Artificial Sequence

<220><223> SSU72 R2 Primer

<400>

63

aaccttggtc tccttgeg

<210>

<211>

<212>

<213>

64

19

DNA

Artificial Sequence

<220><223> SSU72 SO Primer

<400>

64

atctccgttc aggactgtc

<210>

<211>

<212>

<213>

65
19
DNA

Artificial Sequence

<220><223> SSU72 PO Primer

<400>

65

actgggagga tagtttggce

<210>

<211>

<212>

<213>

66
24
DNA

Artificial Sequence
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<220><223> SSU72 STM Primer
<400> 66

ctccccacat aaagagagct aaac

<210> 67
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> SSU72 STM common Primer
<400> 67

gcatgccectg ccectaagaa tteg

<210> 68
211> 19
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 L1 Primer
<400> 68

atctatgcca ctgaaagcg

<210> 69
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 L2 Primer
<400

> 69

tcactggcecg tegttttact atgegactca gggtgtte

<210> 70
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 R1 Primer

<400> 70

catggtcata gctgtttcct gtgtgaatga tgtgcggagg

<210> 71

<211> 20

24

24

19

38

40
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<212> DNA

<213> Artificial Sequence
<220><223> NEM1 RZ Primer
<400> 71

agaggaggat ttggctttte

<210> 72
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 SO Primer
<400> 72

tcacgagcct ttttgtee

<210> 73
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 PO Primer
<400> 73

acgctgatgg aggagattg

<210> 74
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 STM Primer
<400> 74

caccaactcc ccatctccat

<210> 75
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> NEM1 STM common Primer
<400> 75

gcatgccctg cccectaagaa tteg
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<210> 76
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> YVH1 L1 Primer

<400> 76

tgctcatcca ttctcagg 18
<210> 77

<211> 38

<212> DNA

<213> Artificial Sequence

<220><223> YVH1 L2 Primer

<400

> 77

tcactggccg tcgttttact atggetgtge gacttgag 38
<210> 78

<211> 40

<212> DNA

<213> Artificial Sequence

<220><223> YVH1 R1 Primer

<400> 78

catggtcata gctgtttcct gcacaaaaac tgacgctgag 40
<210> 79

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> YVH1 R2 Primer

<400> 79

ctccagattt tgtggcaag 19
<210> 80

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> YVH1 SO Primer
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<400> 80

tctttgecga cttcecacte

<210> 81
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> YVH1 PO Primer
<400> 81

gaccttttca gecgattcg

<210> 82
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> YVH1 STM Primer
<400> 82

tgctagaggg cgggagagtt

<210> 83
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> YVH1 STM common Primer
<400> 33

gcatgccctg cccectaagaa tteg

<210> 84
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> OCA101 L1 Primer
<400> 84

ttctgatgct cacactactc tg

<210> 85
<211> 39
<212> DNA

<213> Artificial Sequence
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20
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<220><223> OCA101 L2 Primer

<400> 85

tcactggccg tcgttttaca ggaggacage atacaaatg

<210> 86
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> OCA101 R1 Primer
<400> 86

catggtcata gctgtttcct gecgaaacttc cagtagectg

<210> 87
211> 18
<212> DNA

<213> Artificial Sequence
<220><223> OCA101 R2 Primer
<400> 87

gaacgacgga ataatggc

<210> 88
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> 0CA101 SO Primer
<400> 38

gacgaggtgg tggaagatac

<210> 89
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> 0CA101 PO Primer
<400> 89

cttgagttct gccattcg

<210> 90

<211> 20
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<212> DNA

<213> Artificial Sequence
<220><223> 0CA101 STM Primer
<400> 90

ctagagcccg ccacaacgct

<210> 91
211> 24
<212> DNA

<213> Artificial Sequence
<220><223> OCA101 STM common Primer
<400> 91

gcatgccctg ccectaagaa tteg

<210> 92
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 L1 Primer
<400> 92

agtgaggtag aaaccacgg

<210> 93
<211> 37
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 L2 Primer
<400

> 93

tcactggecg tecgttttact gaagagattg ggatggg

<210> 94
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 R1 Primer
<400> 94

catggtcata gctgtttcct gactaatctg tcctggetgg
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<210> 95
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 R2 Primer
<400> 95

caagggtcta aaggaagtcc

<210> 96
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 SO Primer
<400> 96

gataccccaa gtgtccctac

<210> 97
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 PO Primer
<400> 97

cattaccgca tctgtagcag

<210> 98
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> SIT4 STM Primer
<400> 98

ctttaaaggt ggtttgtg

<210> 99
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> SIT4 STM common Primer
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<400> 99

gcatgccectg ccectaagaa tteg

<210> 100
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> GUAL1 L1 Primer
<400> 100

tcagtcttge tctcttegg

<210> 101
<211> 38
<212> DNA

<213> Artificial Sequence

<220><223> GUAL1 L2 Primer
<

400> 101

tcactggcecg tcgttttacc aagatgagga tggtgtcg

<210> 102
<211> 45
<212> DNA

<213> Artificial Sequence
<220><223> GUA1 R1 Primer
<400> 102

catggtcata gctgtttcct gattacttcc aagcctcctg ggacg

<210> 103
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> GUA1 R2 Primer
<400> 103

tgcttgegta tgacagac

<210> 104
<211>

19
<212> DNA
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<213> Artificial Sequence
<220><223> GUA1 SO Primer
<400> 104

gggcatctgt atgtttgeg

<210> 105
211> 19
<212> DNA

<213> Artificial Sequence
<220><223> GUA1 PO Primer
<400> 105

cttaggcttc caggacaac

<210> 106
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> GUA1 STM Primer
<400> 106

ctggggattt tgatgtgtct atgt

<210> 107
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> GUA1 STM common Primer
<400> 107

gcatgccctg ccectaagaa tteg

<210> 108
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 L1 Primer
<400> 108

cgtttccatt tggggtcag

<210> 109

<211> 38
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<212> DNA
<213> Artificial Sequence

<220><223> INP5201 L2 Primer

<400> 109

tcactggccg tcecgttttact gegaggetct caaacttg

<210> 110
211> 41
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 R1 Primer
<400> 110

catggtcata gctgtttcct gcgaagcgag aaaaggagtt g

<210> 111
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 R2 Primer
<400> 111

ttcttcectca cctggatacce gc

<210> 112
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 SO Primer
<400> 112

agtcttgatg gcttcttcac

<210> 113
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 PO Primer

<400> 113

gctgtttaga gtgagtagag g
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<210> 114
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 STM Primer

<400> 114

acagctccaa acctcgctaa acag

<210> 115
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> INP5201 STM common Primer
<400> 115

gcatgccectg ccectaagaa tteg

<210> 116
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> PHS1 L1 Primer
<400> 116

gtgggatggg aaatgatg

<210> 117
<211> 34
<212> DNA

<213> Artificial Sequence
<220><223> PHS1 L2 Primer
<400> 117

ctggeegtceg ttttacagtg acgettttgt gteg

<210> 118
<211> 36
<212> DNA

<213> Artificial Sequence

<220><223> PHS1 R1 Primer
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<400> 118

gtcatagctg tttcctgtaa aggcaagacc gtagge

<210> 119
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> PHS1 R2 Primer
<400> 119

ccttegtcett cttegtete

<210> 120
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> PHS1 SO Primer
<400> 120

acactgaaga gactcccgag

<210> 121
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> PHS1 PO Primer
<400> 121

tgagtagcgg atgacttcg

<210> 122
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> PHS1 STM Primer

<400> 122

ccatagaact agctaaagca

<210> 123
<211> 24
<212> DNA
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<213> Artificial Sequence
<220><223> PHS1 STM common Primer
<400> 123

gcatgccectg ccectaagaa tteg

<210> 124
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 L1 Primer
<400> 124

ggcatacttg ataaggaact cg

<210> 125
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 L2 Primer
<400> 125

tcactggecg tegttttact accttggttg tgagtcgg

<210> 126
<211> 41
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 R1 Primer
<400> 126

catggtcata gctgtttcct ggaatgaaga gggaatctge g

<210> 127
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 R2 Primer
<400> 127

tctcaaggtc gttgccatcg

<210> 128
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<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> MRE11 SO Primer
<400> 128

tggcttacaa gaactcagc

<210> 129
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 PO Primer
<400> 129

cggctcatct cctatttcg

<210> 130
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 STM Primer
<400

> 130

gtagcgatag gggtgtcget ttag

<210> 131
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> MRE11 STM common Primer
<400> 131

gcatgccctg cccectaagaa ttceg

<210> 132
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 L1 Primer
<400> 132

ttccaatcca acagtcgc
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<210> 133
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 L2 Primer
<400> 133

tcactggccg tcecgttttact ccgaaatgec tgttgagg

<210> 134
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 R1 Primer
<400> 134

catggtcata gctgtttcct gttactccca ctcecgectaage

<210> 135
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 R2 Primer

<400> 135

ttttggtagg tgggagagg

<210> 136
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 SO Primer
<400> 136

agaaatagaa aggctggcg

<210> 137
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> DBR1 PO Primer
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<400> 137

tactgaccct catactgceg

<210> 138
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 STM Primer

<400> 138

tctctatage aaaaccaatc

<210> 139
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> DBR1 STM common Primer
<400> 139

gcatgccectg ccectaagaa tteg

<210> 140
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SIW14 L1 Primer
<400> 140

ctcattcagg atttaccacg

<210> 141
<211> 37
<212> DNA

<213> Artificial Sequence
<220><223> SIW14 L2 Primer
<400> 141

tcactggecg tcecgttttaca aagttgttgg cgaggtce

<210> 142
<211> 40
<212> DNA
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<213> Artificial Sequence
<220><223> SIW14 R1 Primer
<400> 142

catggtcata gctgtttcct gtcatcggga gtttgttcag

<210> 143
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> SIW14 R2 Primer
<400> 143

caactaccac tcacaactct tg

<210> 144
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> SIW14 SO Primer
<400> 144

gtttgtccag tttggcaag

<210> 145
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> SIW14 PO Primer
<400> 145

agtatgggat gattccgc

<210> 146
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SIW14 STM Primer
<400

> 146

ccatagaact agctaaagca

<210> 147
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<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> SIW14 STM common Primer
<400> 147

gcatgccectg cccectaagaa tteg

<210> 148
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 L1 Primer
<400> 148

tctggtatct tccteectte

<210> 149
<211> 41
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 L2 Primer
<400> 149

tcactggcecg tegttttact tgttgtgggt gtgttgectgg g

<210> 150
<211> 44
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 R1 Primer
<400> 150

catggtcata gctgtttcct gegettctac tatctactgg ttgce

<210> 151
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 R2 Primer

<400> 151
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gttcetgttt ggatgcettce

<210> 152
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 SO Primer
<400> 152

gaacatcaag gctctccag

<210> 153
211> 18
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 PO Primer
<400> 153

tgtccaagga atggtctg

<210> 154
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> SDP102 STM Primer

<400> 154

ctcceccacat aaagagagct aaac

<210> 155
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> SDP102 STM common Primer
<400> 155

gcatgccectg cccectaagaa tteg

<210> 156
<211> 18
<212> DNA

<213> Artificial Sequence
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<220><223> OCA1 L1 Primer
<400> 156

aataaagaga gacgccge

<210> 157
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> OCA1 L2 Primer
<400> 157

tcactggccg tcgttttacc gagaaaagag aagcacagce

<210> 158
211> 43
<212> DNA

<213> Artificial Sequence
<220><223> OCA1 R1 Primer
<400> 158

catggtcata gctgtttcct ggtagaagaa gtcaaactgce cac

<210> 159
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> OCA1 R2 Primer
<400> 159

gcagaggaca gaaagcaac

<210> 160
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> OCA1 SO Primer
<400> 160

atcagatgaa cctgctcaac

<210> 161

<211> 19
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<212> DNA
<213> Artificial Sequence
<220><223> OCA1 PO Primer
<400> 161

taacatccca ccacagtcc

<210> 162
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> OCA1 STM Primer

<400> 162

atgtaggtag ggtgataggt

<210> 163
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> OCA1 STM common Primer
<400> 163

gcatgccctg cccectaagaa tteg

<210> 164
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 L1 Primer

<400> 164

gctgtaggtg gcaaaggtag

<210> 165
<211> 37
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 L2 Primer
<400> 165

tcactggecg tcecgttttaca cgagcgaata agtgtge
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<210> 166
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 R1 Primer
<400> 166

catggtcata gctgtttcect gtttggegtt ggtggagaag

<210> 167
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 R2 Primer
<400> 167

geetttgtet ttctccagg

<210> 168
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 SO Primer
<400> 168

agaaacgggg gaaacgaag

<210> 169
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 PO Primer

<400> 169

ggaagtagaa gcggaagtg

<210> 170
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> GDA1 STM Primer
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<400> 170

atagctacca cacgatagct

<210> 171
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> GDA1 STM common Primer
<400> 171

gcatgccctg ccectaagaa tteg

<210> 172
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 L1 Primer
<400> 172

tggaggtcag taatcggtcg

<210> 173
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 L2 Primer
<400> 173

tcactggecg tecgttttacg gattggatgg atgtgaac

<210> 174
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 R1 Primer
<400> 174

catggtcata gctgtttcct gtccgatgta tgetctggtce

<210> 175
<211> 19
<212> DNA
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<213> Artificial Sequence
<220><223> FBP26 R2 Primer
<400> 175

tgtttctcee cttgtcace

<210> 176
211> 20
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 SO Primer
<400> 176

tggaaatgag ttctcttggg

<210> 177
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 PO Primer
<400> 177

tcctaaaatc ccgetetge

<210> 178
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 STM Primer
<400

> 178

actagccccc cctcaccace t

<210> 179
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> FBP26 STM common Primer
<400> 179

gcatgccctg cccectaagaa tteg

<210> 180
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<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> PSR1 L1 Primer
<400> 180

ggcagagaga agtttggtag

<210> 181
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 L2 Primer
<400> 181

tcactggccg tcgttttact gggcatttct tctactge

<210> 182
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 R1 Primer
<400> 182

catggtcata gctgtttcct ggttcgtggt gtecttgatg

<210> 183
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 R2 Primer
<400> 183

ccttgagceccg tttgatgte

<210> 184
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 SO Primer

<400> 184
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ctgtcattac tcgctcage

<210> 185
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 PO Primer
<400> 185

attctgtgtc gctggagtg

<210> 186
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 STM Primer

<400> 186

cgctacagee agegegegea ageg

<210> 187
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> PSR1 STM common Primer
<400> 187

gcatgccctg cccectaagaa tteg

<210> 188
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> CDC1 L1 Primer

<400> 188

aaagggtcgt gtgagaggac

<210> 189
<211> 38
<212> DNA

<213> Artificial Sequence
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<220><223> CDC1 L2 Primer
<400> 189

tcactggccg tcgttttacc tgacgatgcet acagatgce

<210> 190
<211> 41
<212> DNA

<213> Artificial Sequence
<220><223> CDC1 R1 Primer
<400> 190

catggtcata gctgtttcct gtgggcaaga gttggagaga g

<210> 191
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> CDC1 R2 Primer
<400> 191

gaacagacag atggggataa ¢

<210> 192
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> CDC1 SO Primer

<400> 192

gctgtgggtg ttgaatgatg

<210> 193
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> CDC1 PO Primer
<400> 193

ggcattgacc agcgagttt

<210> 194
<211> 20
<212> DNA
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<213> Artificial Sequence
<220><223> CDC1 STM Primer

<400> 194

cgccecgecect cactatccac

<210> 195
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> CDC1 STM common Primer
<400> 195

gcatgccctg cccectaagaa tteg

<210> 196
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> INP5202 L1 Primer
<400> 196

aagagtttgt caccagtgtc

<210> 197
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> INP5202 L2 Primer
<400> 197

tcactggecg tcecgttttact ggcaagtaga gagtcacc

<210> 198
<211> 40
<212> DNA

<213> Artificial Sequence

<220><223> INP5202 R1 Primer

<400> 198

catggtcata gctgtttcct gtgatttggg gecatctggtg

<210> 199
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<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> INP5202 R2 Primer
<400> 199

ggagtttcge tacattggg

<210> 200
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> INP5202 SO Primer
<400> 200

gcattgctac ttcccaaaag

<210> 201
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> INP5202 PO Primer

<400> 201

tcttgggatt gggctttgg

<210> 202
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> INP5202 STM Primer

<400> 202

ccatagcgat atctacccca atct

<210> 203
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> INP5202 STM common Primer

<400> 203
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gcatgccctg ccectaagaa tteg

<210> 204
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> YND1 L1 Primer
<400> 204

acgcacagtt tgataaccg

<210> 205
211> 38
<212> DNA

<213> Artificial Sequence
<220><223> YND1 L2 Primer
<400> 205

tcactggccg tcgttttaca gtggtgtaac ggatggtg

<210> 206
<211> 40
<212> DNA

<213> Artificial Sequence
<220><223> YND1 R1 Primer
<400> 206

catggtcata gctgtttcct gagtagggceg aatctgagtg

<210> 207
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> YND1 R2 Primer
<400> 207

agtgagttct ccgatgtcc

<210> 208
<211> 19
<212> DNA

<213> Artificial Sequence
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<220><223> YND1 SO Primer
<400> 208

gctcgtgatt gggactaac

<210> 209
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> YND1 PO Primer
<400> 209

ccatccatct tctccactce

<210> 210
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> YND1 STM Primer

<400> 210

ctccccacat aaagagagct aaac

<210> 211
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> YND1 STM common Primer
<400> 211

gcatgccctg cccectaagaa tteg

<210> 212
<211> 21
<212> DNA

<213> Artificial Sequence

<220><223> B1026 - M13 Forward extended
<400> 212

gtaaaacgac ggccagtgag ¢

<210> 213

<211> 21
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<212> DNA

<213> Artificial Sequence

<220><223> B1027 - M13 Reverse extended
<400> 213

caggaaacag ctatgaccat g

<210> 214

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> B79 - Screening primer
<400> 214

tgtggatgct ggcggaggat a

<210> 215

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> B1454 - NAT split marker primer 1
<400> 215

aaggtgttcc ccgacgacga atcg

<210> 216

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> B1455 - NAT split marker primer 2
<400> 216

aactccgtcg cgagccccat caac

<210> 217

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> B1886 - NEO split marker primer 1
<400> 217

tggaagagat ggatgtgc
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<210> 218
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> B1887 - NEO split marker primer 2
<400> 218

attgtctgtt gtgcccag

<210> 219
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> B679 - qRT-PCR primer for ACT1
<400> 219

cgeecttget ccttettcecta tg

<210> 220
<211> 22
<212> DNA

<213> Artificial Sequence
<220

><223> B680 - gRT-PCR primer for ACT1
<400> 220

gactcgtcgt attcgctctt cg

<210> 221
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B8953 - gRT-PCR primer for LAC1
<400> 221

caccctttgg aagttgtgg

<210> 222
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B8954 - gRT-PCR primer for LAC1

<400> 222
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tgataattgc agagtaccg

<210> 223
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B3737 - gRT-PCR primer for BZP4
<400> 223

agccaggtaa tcttggagg

<210> 224
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B8521 - gRT-PCR primer for BZP4
<400> 224

caatatacga atcactccc

<210> 225
<211> 20
<212> DNA

<213> Artificial Sequence
<220

><223> B6394 - qRT-PCR primer for HOB1
<400> 225

cctcgcaagt tccccageta

<210> 226
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B8519 - gRT-PCR primer for HOB1
<400> 226

gtatgaggtc ttgtccacc

<210> 227
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> B8654 - gqRT-PCR primer for ITR1A
<400> 227

cttcaaccga ggtcatactc

<210> 228
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B8655 - qRT-PCR primer for ITR1A
<400> 228

agattccgat accaagggc

<210> 229
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> B8658 - gqRT-PCR primer for ITR3C
<400> 229

ccetttggte aggtgatttce

<210> 230
<211> 21
<212> DNA

<213> Artificial Sequence
<220

><223> B8659 - qRT-PCR primer for ITR3C
<400> 230

gctgaaatag ggatggaaca g

<210> 231
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> B8656 - gRT-PCR primer for MPR1
<400> 231

cgaggttctt gatgatgctg

<210> 232

<211> 20
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<212> DNA

<213> Artificial Sequence

<220><223> B8657 — gRT-PCR primer for MPR1
<400> 232

atccgaggaa agtctgagcc

<210> 233
211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B8598 - gRT-PCR primer for FZC31
<400> 233

aaatgtcccg aaaaggaag

<210> 234
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> B4951 - gRT-PCR primer for FZC31
<400> 234

tctcttette ttectgacctg ¢

<210> 235
<211> 17
<212> DNA

<213> Artificial Sequence
<220

><223> B9243 - qRT-PCR primer for GAT201
<400> 235

catcccgtcg ccacagce

<210> 236
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> B9422 - gRT-PCR primer for GAT201
<400> 236

ggagtatggc tgaaatctg

- 173 -

20

19

21

17

19

SIHS31 10-2021-0137384



<210> 237
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> B9061 - gqRT-PCR primer for PDR802

<400> 237

tttcgtagee tgtaagtggce 20
<210> 238

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> B4913 - gqRT-PCR primer for PDR802
<400> 238

ggaacattgg gaaaaggtg 19
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