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MBS ERE CYPSIB EEM LiFRERRER
ﬂiqﬂ”ﬁllu\#/\#ﬁ
FERS %ﬁi"« 5 FEE BE BEA KE

2R RAE XEL
(RIS KA Rl R B Wb e ST E SR E b I 430079)

B E: [86) ABEETERAGEXAFER, Penicillium italicum) CYPS] ¥ B RARE, 3t
AR A5 AT AWM & Fobr. [Fik]i@id PCR AL GRS HBHARFI LR TEF IR ET
AR5 BT AW & F TF RS 6 M AT AT AR NNPP 447 204 TN 4 AL 4445
&, F-F|F TFSEARCHI.3 3547t K B T 45445 .5, #)F SWISS-MODEL & & 4434 & &
HATRRARAE., [ R]) LEFE T EXRAEFER CYPS]I MIRVRIKR, 4% A PiCYP5SIB. RHF
#) PiCYP5IB A L F# AR A7 EKA 3 496 bp, @3& L 910 bp #=TF % 834 bp 49571,

PiCYP51B 3R 64 X A EAE2K 1 575 bp, %ah 524 N2IAER. B AH 349414 74, 51,
52 bp 94T, AT 247 bp 5 320 bp Z 18], 519 bp 5 569 bp 18], 1635 bp 5 1 686 bp
Z_ 8], PiCYP5IB 5' LR 57698 K A 579 bp. AM1E EFoMERL T ERAWEILE

12F 3% 458 bp &b; Lz KR M4 B 30 T894 S M 77 TATA &¢Iz T-25bp &), 48

S S ANEEF A T4 A1L.E, 4o Abd-B. ADRI. AP-4. GATA-1. CdxA. Clox #= Oct-1 %. & E
HRIE 7 F uw\é\—g%, 7 ELAR+387 bp &L 44 442 4 NN ik 4 524 0 st X B T4 7+
2545 B (HSF); £+106 bp & 464 /£ 3 MNiE4 49 CdxA 3R B F46425. i AA CYP5]
R4 A (PDB ID: 3LD6) A 424K, A SWISS MODEL £ &2 42T & RXAFHEH CYPS1B
FEA SRR, [4#] LB T EXAFEF PiICYPSIB AR, ;E\EL%ME% AT B A R
%q%# Pk B (HSF)ﬁHﬂﬁf:%mfﬁrK ZAREAZXAFES CYPSI $9RRAR, T

S FEAS AR SR IML.
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Cloning and bioinformatic analysis of CYP51B gene and its
upstream regulatory region in Penicillium italicum
NIU Yu-Hui® LIU Jing"® QITing WU Zhi QIN Ting-Ting LI Qing

ZHONG Jing-Ran ZHANG Heng WANG Chong-Wu YUAN Yong-Ze
LIU De-Li"

(Hubei Key Laboratory of Genetic Regulation and Integrative Biology, School of Life Sciences, Central China Normal

University, Wuhan, Hubei 430079, China)

Abstract: [Objective] This study aimed to clone and characterize a CYP5/ homologous gene in
Penicillium italicum. [Methods] PCR and Genome walking strategies were used to obtain the gene
sequence and its flanking region. Gene structure was analyzed by bioinformatic strategy: Gene
transcriptional start site was predicted by NNPP software and TFSEARCH1.3 software was used to
predict transcriptional factor binding sites. Homology modeling was performed using human CYP51
protein as the template through the online software SWISS-MODEL. [Results] A CYP5] homologous
gene was successfully cloned from Penicillium italicum and named as PiCYP51B. A 3 496 bp sequence
including 910 bp 5’ flanking sequence and 834 bp 3’ flanking sequence was obtained. The ORF of
PiCYP51B is predicted to encode a protein of 525 amino acids. PiCYP51B contains three introns length
74, 51 and 52 bp, located between 247 bp and 320 bp, 519 bp and 569 bp, 1 635 bp and 1 686 bp
respectively. The transcriptional start site is located 458 bp upstream of the initiation codon; the
upstream regulatory region not only contain the core structure TATA box (located at 25 bp and 105 bp
upstream of the initiation codon), but also contain several transcriptional factor binding sites such as
Abd-B, ADR1, AP-4, GATA-1, CdxA, Clox and Oct-1. The proportion of purine is relatively high in
the upstream regulatory region. From 387 bp upstream, there are four consecutive heat shot protein
transcriptional factor binding sites (HSF); there are three consecutive CdxA transcriptional factor
binding sites from 106 bp upstream. To further analysis the structure of PiCYP51B, homology
modeling was performed using the online software SWISS-MODEL. [Conclusion] PiCYP51B, being
the homologous gene of CYP51 may connect with the resistance to pesticides of P. italicum.

Keywords: Penicillium italicum, PiCYP51B, 5' Flanking sequence, Homology modeling

T8 IR TE 5 (Penicillium digitaum)F1ZE KF|HR  CYPS1B 1 CYPSIC .

w R i B (Aspergillus

(Penicillium italicum)t | RS M AR SR B2 00 AN B J&
MHERIGINT. . sk A AE Bt B2 ek
E, SETEMATRKN, HB4e-2H 3L
fitf (CYPS1) & 2L 25 Y ¥ bR G, 1% I i A 55 12
140-2 FHIEAU SN o 22 F1 53 B /0 25 52 1) L TR 240
TSR Bl . TR PR AN RS A, AT 5 )
LEAMERTYE, RASEOTHET P, Rl Bz
12 FH 0 14025 FY ARt 1 161 3510 (DM ) gl A 30 3 10 i
FHHCYPS DR AR/, P Scik[4[fas, e
HE PRI T CYPSURIEEL K . AW E RS
A —FCYP51; FL HF A CYPSIARICYPS 1B
Bl FEA S EE PR R I T 3RICYPST, BICYPS1A

fumigatus) . Y5 M5 (Aspergillus nidulans) . TR A
(Magnaporthe oryzae) 55 A 2 ; $5 1R & % (P.
digitatum) R ) H (Fusarium graminearum) 3§45
3RO B CYPS IR IE R ARLR R B, X 2L
DRBE R A AT S8 RS F9E e I : TEdmth 2,
CYPS1AFICYP51BHE R HA: K R M I A 2 b
T AR R I X W PR R0, 0T it 2
iy, o BRI AR AR TR I CYPSIA |
CYP51B. CYPSICHE[H, & IIFA 5w HE
AR
BEEDTE R Z R, B4

H 253438 . tHECE CYPS1 A FAYX] DMIs R 7
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Prik FERIAE 3 D1 : (1) CYPS1 B ER
K FEWXT DMIs R ER = AditE; ) BT
CYP51 R 287255 [ AR BT 2538 ; (3)
A 2 AR CYPST FEFSLEI S 5T,
FeR A BEXT DMIs HiHLEI T 25, feEdatk
H g0 DMIs $iPEFE RS, CYP51 HEP Fije i 8
—ANERIETE AL 5 YR 126 bp FHE AT, T HUSE
Bk R A — s i L BRI B
PRBR PACYPS5T FEH 17 126 bp 37 AJFH AT HH
HEL T —A> 199 bp (R AT, SR, A
FEMGE , PACYPS1 IRIEIEN PACYPS1B S48k
X} DMIs (ARG ; PACYPSIB i sh T IX
199 bp F Bt A3 T PACYP51B it 3ial
Sk 1 — 25 B A0 AU b DX 4 R T B BObE AR 0 T 25
P TFHLH], 2014 SEARBFFTARIN T 78 BROKEEIE
BitEE kR CYP514 F1 CYP51B JEHIFES, 45580 %
BAE CYPSIB HHHIL T 4 A5 5828 n] g S ik
XFBRIE R = A AN BT AKCFAR G . T f# R CYPS1B
B 2 AR AR, 433X CYPS1B P AE IR 1
FZARRER A UEA T IRIIEAEEE, HF IS CYPS1B &
GARR = e 5K S ORTE R T T 0, SRR
Y136H. G459S 578 5Ttk 25t e,

AXUBKANEEW IR E, SR
PACYP51B J¥ 95 7 8 A HoAfE T A HE T
g i A PCR AR RIS IR H1], A L
AR E RIS T PICYPS1B JEK K | T ik
FPo. Sia A E Rk, WIS Ry
HEAT T TIN5 FFX%F PICYPS1B 2R A 3E4 7 [l 55
AT HRABIR BRI E & CYPS1B 251 5
DIREMI G R BEE T RIATHEA

1 ME5EH%
1.1 SEIE#HY

HRANE A IR HTE CR A 1L 4y
B155]; KIWAFHEDHSa . BL21(DE3) AR 5256 % {4
fEmEFh . PR P10 £ (Genome Walking Kit) |
TERERARPMDI8-T, Tag DNAB AT . FREIEA Y]

fitiF1Trizol, W H KiEFEAY /W] T4 DNAEH:N
WA AR BAEY A E; RNAREFIRAE, W
GeneCopoeia/Zs il o HA 34 0 E =44l

LB (Luria-Bertani)yi &5 753 (g/L) . BELFHRIL
Y15, IR0, NaCl10, 1x10° Pa’k %20 min.

LBEREEFREL . ELBIRRIG IR B I,
kY BB N 15%, 1x10° PaK#20 min.,

PDA ARG FEIE . 442200 g, H1800 mL H >k
IKEBE RS g, BRI, 420 g, B

W20 g, EAZEIL, 0.9x10° Pa’K#25 min,

PDB WA 74k . S4% 200 g, /Il 800 mL 1
KoK B E 2D AL uE, BRI, #EE 20 g,
ERZE 1L, 0.9%10° Pa K4 25 min,
1.2 WAHZE
12.1 SEHEEFH DNA BIRE. @ RFEEL
TE: PRI AR 2 5 Al A A5 2 A 3 KR o B i
FiF PDB WiiAE S 3Erp, 25 °C | 180 r/min 5537 3 d
J&, R CTAB :3BUSIER A DNAMT, Bis
I L VKK S LR 4 DNA 4, Jf:H] Nanodrop
(ND-1000, Gene Company Limited )&l H 7
1.2.2 PiCYP51B ERE KR H FTiFiAEFFIH®
BE. MR CYP51B & 14)F % (Protein ID:
AEK21498.1)1E NCBI H 31T BLAST it 4558 i
ANEEEEE - MEENEAMUERES, N
92%; #4i PACYP51B & (7415 7= 5 15 55 & 1 (No.
XM_002563357.1)J741 b X255, 288 PACYPS1B
FH P, e LR RS 3 4k PCR 514
(F D)o i H i R B, 3% 4% pMDI18-T 4% 4k DHS a5
P Te AR BRI . K P 2555 PACYPS1B
FERFHIHAT IR, B2 RIS IT A,

YGRS A, BEiT 3 XSS [, B
5GSP1. 5GSP2. 5GSP3. 3GSP1. 3GSP2. 3GSP3
(F 1), 519 AP1-AP4 tidl &Rt Ykt
218 Genome Walking Kit i /H-FEFT, FHHH N &
W, DAERR S 8 i USME pdk HSPi-1 1N 4]
DNA Wi, R AP1-AP4/GSP14 X 5 | Mi#EA T4
1 % PCR V)5, ik th BB 3 thpR b4 19
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Table 1 Primers used in this study

519 Gkl Fii&
Primers Primers sequence (5'—>3") Functionality

SPF1 GTCGGAAGCACCGTCAGCTATG PiCYP51B {575 B4 14
SPF2 AGTATGGTGACATTTTCACGTTG PiCYP51B {357 )% 51 B4 14
SPF3 CCAACTCTAAGCTCATGGAGCAG PiCYP5 1B {&~F)FF 4 14
SPR1 CGAAAGGCAGATAAGGACTGTTG PiCYP51B {#5F 5 5 B4 1
SPR2 AATCAATCTGCTCCTCATCTTCATC PiCYP51B {575 51 B4 14
SPR3 GCATGACATCAAGTTCCAGACC PiCYP51B {575 B4 14
5GSP1 TAGACGACGTGACGACCAAAGACG PiCYP51B LU FHIHIY 1
5GSP2 CTAGGTAGACGGTGGTCTTCTTGC PiCYP51B L-if)v5 4 14
5GSP3 CATCTGCGATCGACATACCTTTGC PiCYP51B LlitJ¥ 5 H4 1
3GSP1 ACTCCAGAAGCTCGACTTGCACTC PiCYP51B T i) ¥ 54 1
3GSP2 CGTGGAGGGCACTTCTTACGTTATC PiCYP51B T IF3 4
3GSP3 TCCCTGAACCTCTGAAGTGGAATCC PiCYP51B T iP5 B4 3
PiCYP51B-F CTTTCACTCTCTCCTTTTATCGTCC PiCYP51B 1

PiCYP51B-R GGGAATCTTTTCTAAAACCTAACTC PiCYP5IB 4" $#

Wik 15519, ¥ AP1-AP4/GSP2 #4745 2 % PCR
KN, )5 AP1-AP4/GSP3 #1745 3 % PCR
Mo XFERASR B B A Btk T SRR RO

51 AR ERT, ORXTFR PCR SO 5544
WF: 94°C, 98 °C 1 min; 94 °C 30's, 68 °C 1 min,
72 °C 2 min, 5 ME¥; 25°C 3 min, 1 PMEIH;
94°C30s, 68°C 1 min, 72 °C 2 min G172 &),
PSR KR 44 °C 1 min (FEFT 1 )N 1 HTEFR,
HE 15K; 72°C 10 min, % 2 IRYLEOARLFL LIS
1 % PCR =¥ Hit, AP/GSP2 J51¥)ilk4T ., 94 °C
30s, 68 °C 1 min, 72 °C 2 min (T 2 %), k7B
KIRFE 44 °C 1 min (FEAT 1 )N 1 TG, EE
15 %5 72 °C ZEff 10 min, 55 3 WYL AL LI
2 % PCR =¥y tsitie, ¥ AP/GSP3 5|4, PCR
FEFREE 2 %6

5% 3 & PCR F=¥alifblnli )5 sefE %2 pMD-18
ik, AL, FURL DNA ROIREC. 4lifk . B

Y B SR E I 2 IO N
T A4 TR 2 ) S A
1.2.3 PiCYP51B ByEJR#&EZ: LA PICYP51B Wy
H S A ERET, 8 NCBI £ 2 H I BLASTp
F2J714 % Brookheaven 2 [T AR ARSI, 1524
W A AN ZR P4S0 (5B 14-a- I FF 3L
(CYPS1) I = 4e 4k, West 5 3LD6! . Al
ClusterW FEJFU AT RS HEX, 8 BEA 5 791 2
[i] F) B HE DT I

1.2.4 CYP51B ERERE FiFEEFFIS#: KA
NNPP 7F % 43¢ #7 K 1 (http://www.fruitfly.org/
seq.tools/promoter.html)Fijill PICYP51B FEK 57 IijF
X ¥ x & & i & . TFSEARCH
(http://www.cbrc.jp/research/db/TFSEARCH.html)

Match (http://www.Gene-regulation.com/pub/programs.
html/match) %f %% 5% [ + %% #& & TRANSFAC

(http://trans-fac.gbf.de/TRANSFAC/) A THE &R, T4k

A F & UL DNA I
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PiCYPS1B K I i o 45 X &% B sk I+ 45 &
1&/@\[18-19]0

T SCHIA DNAStar B v A 21 i) 2 KR
H 8 CYP51B JEH S TR E2(ORF) 44T, 5
BARFHEE CYPSIA, #5158 CYPSIB H K T4
PEAFEEXT, 254 LA cDNA SRR S 2] To N & F 1Y
PICYP51B E:KFH1), AR E 1%L A Sty X AT Y
TP HIL A K B S P AR R Y 8 A
BLAST 47 LA, T 285 5 [R5 A s 1) TR ) 24
SRF), Wt MEGA 6.0 #44, ] Neighbor-
Joining M RF LB .

2 HR5HH
2.1 PiCYP51B EF & HME FFIH5efE

¥ PACYPSIB & /¥ HjifE NCBI A7
BLAST WXTJE, KMAE - mE =Y, —Ffife®n
FF31(XP_002563403.1) 5% 5L S 92%;
HAE PACYPS1B 2 )35 5 7 ¥ 15 B 2 (741 Fx)
5%, 193] 3 Bfr~F¥5, S8 PACYP51B )7
G, S ELRSE P8 B BN R EAS T 3 4% PCR
IR 1) LR IR % U R R HSPi-1 /)4
[KIZH DNA Wit , SRHIZM 51 Y4 5347 PCR ¥
B D)o B 1 RTAL, ANFERSIAE YT 1
L SPE ST, B SPF1/SPRI1 514317 PCR 944,
BZARAT 1221 bp IRSFIFS . B IrSARSF P SI7E
NCBI #1317 BLAST HXt, 53RN, %sF s
S5HRERN CYPS1B IF 5 ARIMEE 94%. it
HEM, PR ERFIE R CYPSIB W55 .

TEAS MRS PR SERE |, fEH B Rk
it 3 4 Walking £ PCR 5 F 514 LL P 1
PiCYP51B JE[A 5" 3"E)751(F% 1), MGk
R ARY 1 PICYPSIB LK SFEF3 . 25 11k
HR I HILL AP1-AP4 NIEMS|4), S5GSP1 A ]
519, MU E AR HSPi-1 JLRZH DNA it 4T
PORKFR PCR. Hodr, L AP3 1 AP4 NiE[a514),
AP A AERR RS . 2B 2 #2 PCR S L
AP1-AP4 NIE[M 5|, 5GSP2 N5,

Bl 1 PiCYP51B EEIRFFI0Y 1

Figure 1 Cloning of the conserved sequence of PiCYP51B
H: M: DS5000 marker; 1: SPR1ARH5[#); 2: SPR2 A%
m519; 3: SPR3 RRIm5[4Y).

Note: M: DS5000 marker; 1: SPR1 as the reversed primer; 2: SPR2
as the reversed primer; 3: SPR3 as the reversed primer.

158 PCR =W MRS T PCR, 1] 3815 1 600.2 500,
1200 bp ZE47 1Y DNA J Bt 56 3 AL #5 L) AP1-AP4
RIEMG1Y), 5GSP3 RIGIY), % 2 % PCR /™~
YIBR AT PCR, #Z5K45 T 2 500 bp HY DNA
R BBl 2). # B B fE R pMD18-T JHlF L
o GERER, ZFSIN PICYPS1B K (357
5 K S'EL P 5 , S IR ERE R 7 i 1S PiCYPS1B
3T, HAE 14 PCR Lh 3GSP1 MiEmE]
Yy, 55 2 AR LL 3GSP2 NIEHGIY), 45 3 % PCR
LI 3GSP3 MIEMGIY), S5k 3. s ket
M, DL APL. AP2. AP3 NIIa5|¥, &3 %1y
LT B4, A5G BRI/, HELL
AP1 Rl g | s i H 4% o 8 B i R Be b
% pMDIS-T JEI)F LX), iR ExR, &FIIHN
PiCYP51B & [H {38507 51 K 33751 .
2.2 PiCYP51B &R F5 547

ZMF 5, 5 AT B R /NA 2 314 bp 19 7 B,
3% E /N 1194 bp 1R BL, SORSFFSIPiE,
LRI TR F S AE N Y 3 496 bp 5%
Y], IR 4] DNA FI cDNA g, LA
PiCYP51B-F/PiCYP51B-R N5 |4¥), 4 14 PiCYP51B
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5GSP1 5GSP2 5GSP3

bp M 1 2 3 4 5 6 7 8 9 10 11 12

2 PiCYP51B £ E R H FifFF5HY 18
Figure 2 Cloning of PiICYP51B and its upstream sequence

7. M: DS5000 marker; 1-4: SI¥KIK A AP1, AP2. AP3. AP4 [y 1st PCR SV =4); 5-8: SIMMKI N AP1. AP2. AP3. AP4

) 2nd PCR SR 7=#); 9-12: 5I¥MKIK N APL. AP2. AP3. AP4 ) 3rd PCR LN =)
Note: M: DS5000 marker; 1—4: 1st PCR production, AP1, AP2, AP3, AP4 are primers in the order; 5—8: 2nd PCR production, AP1, AP2,
AP3, AP4 are primers in the order; 9—12: 3rd PCR production, AP1, AP2, AP3, AP4 are primers in the order.

3GSP1 3GSP2 3GSP3

bp M 1 2 3 4 5 6 7 8 9 10 11 12

3 PiCYP51B £E R E TisFFIRIY 15
Figure 3 Cloning of PiCYP51B and its downstream sequence

. M: DS5000 marker; 1-4: BIMIKIKA AP1. AP2. AP3. AP4 [y 1st PCR i ™=4; 5-8: BIWIMKIK A AP1. AP2. AP3. AP4

{7 2nd PCR LR F=8; 9-12: SR AP1, AP2. AP3. AP4 [ 3rd PCR J ¥ =4,
Note: M: DS5000 marker; 1-4: 1st PCR production, AP1, AP2, AP3, AP4 are primers in the order; 5—8: 2nd PCR production, AP1, AP2,
AP3, AP4 are primers in the order; 9—12: 3rd PCR production, AP1, AP2, AP3, AP4 are primers.
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B K= Gmi% X751 . #F DNAMAN F1 DNAStar
A5 PACYP51B FEK P AT LA o0#r, A3
PiCYP51B JEH T b iEHE 44 1 575 bp, it
524 ANEIERR; PICYPSIB SR &A 3 il
74,51, 52 bp NS T, 435I T 247 bp 55 320 bp
Z[E. 519 bp 5 569 bp Z [, 1635bp 51686 bp
Z A,

RN T XA E % PICYPS1A/B FEH 5 H
fth CYP51 ST LRISCR, # PICYPSIA F
PiCYP51B #HF5%i A NCBI i, 47171
BLAST [@43#7; HHFIH MEGA 6.0 %44, %M
Neighbor-Joining EH RGE L FW . 4R IR, &
KAFHEE PiICYPSIA. PiCYP51B Wik AL Tk
1R 2 5332, Rl—B PSR A 2 ) SR 2%
KRBT, FRIEN 57.14%; 151K 5 PACYP51B
MEKFHF® PICYPSIB WAL T AL [F]—4~53
%, PIERADUEREIL 96% (B 4, % 2), mAH
H 4 PICYPS1B 59 i & i A Eoe 8 1 nAH
IS 92%, SHABER CYPSIB AYAHMIM:7E
70%—-80%Z [A] (£ 2).
2.3 PiCYP51B &R 5'- EifiAEXBIFTI S

X FRAF B KA H R CYPS1B FEH 575 8K
“h 579 bp (W) EIEREEEFSEAT T 504, K H NNPP
TE 28 7 M1 B 4 (http://www.fruitfly.org/seq.tools/
promoter.html) M CYPS1B JE[H 57 [ 37 X il % sk
Ui 5 s TFSEARCH (http://www.cbre.jp/research/db/
TFSEARCH.html) K Match

(http://www.Gene-regulation.com/pub/programs.html/

match) X %% 5% K F % 48 %2 TRANSFAC
(http://trans-fac.gbf.de/TRANSFAC)HHFA T8, T4k
CYP51B A s X 45 e sk 45 G0 s o 45
IR skl IR S T L 3iF 458 bp &b _EUiFR
P XA & S F IR OS5 T 5] TATA & (7
T-25 bp 4b), IMILEZANFEREFEEA AL,
Abd-B. ADRI. AP-4., GATA-1, CdxA. Clox #l
Oct-1 %, 7& BT A PR & & m, 1mH
MA+387 bp AT URAFAE 4 ALk = R 5 1 I

e s N FRe S 4 B (L L (HSF), 7E+106 bp ARTT46
TEAE 3 AESER) CdxA R TE5 A0 5. (K 5).
2.4 PiCYP51B ER W EIREE D

AHY CYPS1 FhiRLEH H 2010 0 fdT ), #
Bl A TR VRS A 4 BT A ASE A, 0 00 s 4 B TR (1
CYP51 fbikZi¥y ., # PICYP5IB Z& ¥4I b AT
BLAST [741 LuxtfE , A 85 HAth & 2 4B 1) CYPS1
MRS B W R AR L, PICYPSIB B H 5 A
CYP51 & FsAHIT, IS 34.63% (35 3). HEH]
A CYP51 fifA45#(PDB ID: 3LD6) MM, I
SWISS-MODEL £ £ #k {1 14 8 1 3 K F) 5 % A
CYP51B & A 45 HIMR(E 6),

M PiCYPSIB [ =4E&5HBTY(E 6A) AT LG
W, BEAE 12 FEN o HE, 4 DREPEATHY B
P&, DRKETHEM. o € B'. F. G, 1%
PRAF R ZER LRI FEZER T PICYPSIB i P
O, T ILZT 38 AR -5 4 30T A 2 o 2 i o 4
MEE, P EE FEEPOCNT . |
PROCHECK #2745 2] A9 Ramachandran [ g 7~
RERIRIEN T EH XA 99.3% (HLrimfEX
Bt 87.7%, — WA 11.0%, #1E RiFX
07 0.5%), RAVFEALY 0.7%. DL EPEREE R L,
P HE BRI AR S RS540 TG 38 5 ARYE ProSA F2)¥ it
AT RNZAALN) Z-Score {EHN-8.47, FIIZAAITE
et b LA BB SRR S5 5 13 i 22
0.6 A, UL EE AR SRR B SAAZE R LT
BABL(E 6B), 81t [AlJEEIE RS PICYPSIB 1Y —
Yrzirly, AR TR A ZS I RTIRE, B0 E A
5255y F [ AR ELAE 2

3 4

5B, CYPS1 ZME— V2 AF7E TR |
ELPR SR W) DL SR SR ) | SR B —2 P450
i), DMIs 2SR B AR H i A 2 i —2%
AEA, L IHE CYPS1 R AFEHARMEN . ¥
SCER[21#E, P2 Hw h & A 28 CYPS1 A,
WA CYPS1A AR LI 298, CYPSIA )
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100[ PACYP51B (AEK21496.1)
82 PiCYP51B

100] L AfcYPs1B (XP_749134.1)
47 BsCYP51B (GAD96008.1)
37 VICYP51 (AAF71293.1)
57 ZICYPSIA (ACC77259.1)

FgCYP51B (ESU06265.1)
8 BfCYP51 (AAF85983.1)
63 100 E
— MfCYP51 (AAL79180.1)
7£|j FgCYPS1A (AFN66169.1)
AfCYP51A (AGH55425.1)
92 PdCYP51A (EKV08007.1)
100 L PiCYP51A (CAA89824.1)

FgCYPS1C (ESU17718.1)
45 CaCYP51(BAB03401.1)
99 ScCYP51 (P10614.1)

PdCYP51C (AEK21497.1)

—
0.2

El4 EAHFEFE CYP5IA/B EAS5HTE CYP51 EHMZE Y% B #(Neighbor-Joining ;%)
Figure 4 CYP51A/B protein of Penicillium italicum and the phylogenetic tree

T2 EXFEZE PICYP51B EH S5 HM CYP51 EHBYFMEMLE

Table 2 The similarity among PiCYP51B protein and other CYPS51 proteins

73 HH BRS AR

Strains Protein Accession number Similarity (%)
18RTFBE Penicillium digitatum CYP51B AEK21496.1 96
Y JEE Penicillium chrysogenum BEEH XP_002563403.1 92
FRTFE Penicillium oxalicum fBE H EPS31310.1 81
JREE Aspergillus fumigatus CYP51B XP_749134.1 78
HEFCH Neosartorya fischeri CYP51B XP_001261295.1 78
Hii 8 Aspergillus kawachii CYP51B GAA89598.1 78
275 H Byssochlamys spectabilis CYP51B GAD96008.1 74

TE s ARMRMPEIR AR e 9] HET ol it G 1 8100 s P 81 =2 T AR [ i il S R R S B e 91 T o LR A9 /.

Note: Similarity represents the proportion of identical amino acids between the sequence and target sequence.
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TAGTTAGGCCEENEEEGCCACCTGGCGGATGTTGCGCAGACAATT -70
Abd-B TATA-box GATA-1
TGTCAGGCAGAANNEIMBATA ATCACATGGTGTGGGGCTGTAAR 26
HSF CdxA TATA-box CF2-I1

BlC ATCGTCCCATCGGGGAGCGGGARCCCCCTAGCCCAAGTGG +18

TATA-box GATA-1

Start point +1

CGTGATGTGTCTGGTATATAGCCATGTTAATTCGGTCCCATACAT  +63

GATA-1

CAATTTACATCCATAACATACACAAATAATCGATATAACACCGAT

CdxA

AAATACCGATAAATACCGATAAATACAGAAGATATACAGATATAC

+108

Clox
+153

CdxA CdxA CdxA MATal
ATCAAAATAGAGTAAGAAAGAAATAGGTAAAATATAAGGTACAAC +198
HSF CdxA
TTACGATACAAATGATATGCTTGGCATGTGTCTATTCTAGACCGT ~ +243

cap USF HSF
AAAGGGGCGGGTCTCTCGCCGAATGATGTTGGACTTGATTATTTT +288
ADRI GC-box cap Pbx-1
CCTCTTTCGCCTCCTGTTTGGTCACTCAACATCGITICTTITCIIT ~ +331
HSF CEBP HSF HSF
CTTTTTTTATTTCAATTGGAGGCTAACAAATAGGTTTATAGGGTC  +376
ADRI1 SRY CdxA
ATTTGAAGCCCATTTTCTTTITTICTTITICTTTTTICCCTITICTIT  +153
cap HSF HSF HSF HSF
TCTTCTTTICACTCTCTCCTTTTATCGTCCTGGCAAC IR +458
HSF cap GATA-1
El5 =XHEFE CYP51B EERY 5- L5 FET 2

Figure S Analysis of S"-upstream regulation sequence of PiCYP51B

T IR e sk N T4 B A

Note: Transcription factor binding sites (with black and underlined).

%3 PiCYP51B 5E R IKEHIRT CYPS1 EHF 5 EExT 4R

Table 3 Aligment of PICYP51B and other CYPS1 with known crystal structure

rEgy 5
R CYPS1 A -2 16t . AR M’fz;j ﬁﬁ@
. 0 . . AN rypanosoma cruzi [ycobacterium
Species Human (%) Leishmania (%) Trypanosoma brucei (%) %) Tuberculosis (%)
PiCYP51B 34.63 26.13 24.95 22.59 26.19

I 05 35 PRI AR AR 2 2 IR R RS 30 . e
BT R, RIJRIER CYPSIC vl LIME N S Hik ]
& B —A T SEbRIC LA, SR T ITS Al B-Tubulin
NS, HEfERIREETC LRI T 3
CYP51 FE[H, 435N PdCYP51A. PdCYP5IB i
PACYP51C; H:H PACYP514 1 PACYPS51B #ilFHH
SR E SRR AN BTER UIAC . M ET7E
BERAFETIFREI CYP51 P [FEIEA

AT E IR SERERAT T B RHI T8 PICYPS1B &

JH BRI TS, ERAMFSE PICYPS1B 45
P 5T RE S HXT DMIs 2850 B E R P LI BE
T RArSEat

PiCYP51B J:H A FFl B 2HE 44 1 575 bp,
Hihly 524 MR, PICYP51B K h &4 3 M)
A 74, 51, 52 bp FINE o FEHIEEXT 53T s
PiCYP51B 5 PdCYP51B RN FIAIMINERIE 96%:;
H5ZMER CYP51B SEHPMLIPELE 70%-80%2
[H, R T EHEABSE PICYP51B 5L b s s
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& 6 PiCYP51B HIEIRIEE! & 5RIRAZE CYP51 BIKEHHES

Figure 6 A homology model of PICYP51B and the composite map of PICYP51B and human CYP51 crystal structure
TE: A:PICYPSIB B =4E45H. o BIEE i bR, B IT& ML bR 5 B: PiICYPS1B [RJIEAAL S S5 8. 4k PICYPS1B,

LR ; C: PiCYPS1B I& P OoR & A,

Note: A: Three-dimensional structure of PICYP51B. The a-helix was marked by bright blue; the B-pleated sheet was marked by red; B: A
homology model of PiICYP51B and the composite map of PICYP51B and human CYP51 crystal structure. PICYP51B was marked by
green; the template was marked by red; C: The active site of PiCYP51B.

G, ASSCRI AL )R s T oW ik ik B e e R 725
PSR, X% PICYP51B P Y i X Sl 47
O3HT o SEREIL, % BRI XA S T %
DZERIFS TATA &, WAL 2 N To R i
HFE5 4075, U Abd-B, ADRI, AP-4, GATA-1,
CdxA. Clox 1 Oct-1 %, 7£ PACYP514 35 37

XA 126 bp F B HRBRE S, 51 TR 8T
DMIs HrEFFIMPitE; atrizh Bk, Hid
4D EEH S TS S A0S (A0 HSF. ADRI);
15 ANEHESH YR S IS5 A 00 (A0 CdxA |

GATA-1. GATA-2); %5 Bl GefE Ao 1
MY, A PASO BYRE SR A G
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A E R FAHEAE 255, X — % Sl
il 5 A A AR W R — B0 s AR TR
U XA E e 5 RS E R 25 G, 2R
I Ese - SPS NG E S Sl 77 8PS M wk i E e h I L s
Mg, M+387 bp AJTHR, FFAE 4 IELERE
WER A ik P PR 53 TR e S MR 45 07 1 (HSF) 5
FE+106 bp ATFURAFAE 3 ANHELL CdxA 5T
SA AL TITEUME R AR T WAEAE 4 %2 CdxA
SR FEE AL . HENX S S0 S T e S S ok
R4, H PICYPS1B LR )5 8 % Mo .
ARSCE AR CYP51 25 1 A4 b JAsinz
FIF SWISS-MODEL 7R {4 8 T 8 K oF 5 %
W PICYP51B W45 AL, i PROCHECK ##
JFIPAL A5 2/ Ramachandran [K] {0 7R 2 FERRFESEA
THHX I 99.3%; 4 ProSA BTS2
AL Z-Score {H —8.47; ViHH @AY AL AE ST
REEHFIGE R D3GR, SRS A IR 2R
RIS A ARSI AL 6B). PICYP5IB 1Y
SHEZER RIS B TR R SR 5 TRE,
KENE 5 259 07 WA EAE T =K
ARWFFELAAE 2012 4E 2 2014 4E43E 1T KA
WadEw, Hhash 78 HRASIREER ., XX LeEk
(BKIERE ECso (AEFT T, 258 ERHp 32%
(R AR XS BRI RGE AT BU 2P . RN BT P2 M )
MO 27 F 1S O™, PR E AT PN A
FEAEENE L, WX 78 BRASRBUME R
CYP514. B. CHEFHAT T 3w )y, 458 5K
FEIR T 8 CYPS1B L F it X 19 5 R4 SR &
XK P25 AR O, A B CYPS1A A (1)
A SRR 2 A B, R
B S A 2K R SR Ak 5 T 8 30 1) JR e e ™ 11
HREZ—, SR H A CHST 2 ML By HE
AR ARG 25 5 RS R & CYPS1B MK
FIF 5 CYPS1B & THEfL IRl —"1 703, P HA
R AR (R 2) PR, R0 R 75 25 11
CYP51B 5454k 75859 CYP51B & 1A LT

g, WAIRE S BARRT S 2 TR DG . A3
K& T PICYP51B J: K 58 9 It T 1 F 91 3 bt
KFEHMTIRETTN, AIRARFICHIEHIREST T T
RS
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