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[(HE] a4 . HH5-FEFIRG-UTRRFI GBS ERABFRANEES LL3T W, Tk . chEFBF )RR
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Modification of 5'-UTR sequences of pPIC9 increases expression of antimicrobial peptide LL-37

LU Jian-rong'” , WANG Hui-min®*, WU Ping', HUANG Song-ping' , CHANG Qiu-yue’, LING Yong-wu', NI Xiao-rong'
(1. Lab of Infectious Diseases, the Third People’s Hospital of Nantong, Nantong 226006, China; 2. Department of Clinical La-
boratory, The Affiliated Hospital of Nantong University, Nantong 226001; 3. Nantong Blood Center, Nantong 226006)
[ABSTRACT] Objective: To study the influence of 5'-untranslated region modification of pPIC9 on expression of LL-37 in
Pichia pastoris. Methods: The sequence GGATCCAA was deleted from 5-UTR of pPIC9 and the modified product was trans-
formed into E. coli DH5a to construct a modified eukaryotic vector pPIC9-EDIT. After PCR and sequencing, pPIC9-EDIT was
ligated with LL1.-37 sequence coded by the biased codon of yeast, the product was then transformed into E. coli DH5a to con-
struct the recombinant expression vector pPIC9-EDIT-L1-37, the latter was transformed into P. pastoris GS115 by spheroplas-
ting and the insert was confirmed by PCR. The bacteriolytic activity to E. coli. DH5a was analyzed to screen the highest ex-
pressing strain and to determine the best inducing time and concentration of methanol. The fermentation product was analyzed
by Tricine-SDS-PAGE and Western blotting. The antibacterial activities of expression products of pPIC9-LL-37 and pPIC9-ED-
IT-1.1.-37 were compared., and the changes of 1.I.-37 protein expression were determined before and after modification. Results:
pPIC9-EDIT and pPIC9-EDIT-LL-37 were successfully constructed. Expression of 1.1.-37 gene was confirmed by PCR in
P. pastoris after pPICI-EDIT-11.-37 transformation. The highest expressing strain was identified; the best inducing time was
72 h and the best concentration of methanol was 0.5%. Tricine-SDS-PAGE and Western blotting analysis showed that the ex-
pression product was [.LI.-37. The expression level of .L1.-37 protein increased by 35 times after modification. Conclusion: Modifi-
cation of pPIC9 5'-UTR can obviously improve expression of LLL-37 protein in P. pastoris; it is worth to be used in the research
of other heterogenous protein.
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TR R 2007 4E 12 A L5 28 %

pPICY-LL-37, 7E 5 7% [ £ b gl 2 R A B K LL-
37 AR IR FE AR X FAR L TCIL IR B R ARGk LL-37 1
FEORYT R R R IR R R A | K R R A A
ARG DL T L R T e 2 TR R B e A IR IR 3R Gk
B - DEZERRE, FL, R %8 8RS & A
T B 11T 5 % T B v i 3R 58 L BEAIR Tl Ak A
IENIIPS
5'-34F # 5t X (5'-untranslated regions, 5'-

UTR) X8 15 10 52 ) £ 2 R A mRNA 1Y #
BEOKOF b, BE iR e B S — P F B R R )L BE L
FH A A fE— A R R BB VR A KT, 5 AR A O
(4 H O 4R A T CAOXT) AT 7 41 i vl 3% v 3
35961 H X B9 AOXT mRNA U i 5 mRNA
B 5% . Sreekrishna %7 3@ o 4 #& A il 75 H & H
mRNA 5 AOX1 mRNA # 5'-UTR # A J5 ik K
FHE R 50 5L B, X R R AOXT mRNA 9 5'-
UTR B8 A | T HAE 5 R B Bk b (9 i 15 L R 3k, H
M EE H mRNA B ATRERA 5 AOX1 mRNA M
It AR 5'-UTR.,

FATHERT I T AR & B0, B AR R Rk B
AR EERE S Wb 38 R pPICY 15 5 )k mRNA 1 5'-
UTR 5% b AOX1 mRNA F5 £ 8 & H i
GGATCCAA(nt938~945) , Hi A F 41 58 & — K, X
ARERRHIHMWEARIMEEZR R —, HIt,
AHEFE A PCR J7 5 25 Br 84K pPICY {55 Ak mR-
NA ) 5'-UTR JF# ¥ 1) GGATCCAA J¥ 51, ffi H
5 AOX1 mRNA § 5 -UTR —Z, ¥ 8 5 7 2 ik 2%
& pPIC9-EDIT M & 21 Jit ki pPIC9-EDIT-LL-37, [t
BOCHATE LL-37 M E R I8 Ak, R AR
pPICY 15 5 Ik mRNA 5'-UTR JF 51 gk £ % Be oy i £
FIRHMEAE I

1 MBRFTTE

1.1 &R A AHMH  HAEREFHMAE pPICI-LL-
37 th A S0 FE A A L e Ak pPICY  pPICY-L1-37
f10 HE IR T B AR T AR SE g AR AE T, OB
W E. coli DHSa A A % {47, Original Pichia Ex-
pression Kit (& pPIC9) Wy H Invitrogen 23 ), R
Hl N YIS Xhol \EcoRT .Bglll \Nsi T .BstBT .
BamH [ & Pfu DNA E &0, T, DNA % £ i |
Wizard Genomic DNA Purification Kit I B Pro-
mega 2 Tl , IH f# B Lyticase W H Sigma 2 A, 1L 2F
PLA LL-37 W B Santa Cruz A ], LL-37 #5158
H Hycult Biotechnology /A Al , BE {5 3% 3£ YNB F
Casamino acid A Difco 2 &l ™= kv, H At 51 35

FE A Ar 4l

1.2 3l4pikdt e aRmEBE 43 W R 3R K 4Rk pPICY
5'-UTR oI5 R R AOXT mRNA /) 5'-UTR
% 8 MR GGATCCAA (nt938 ~ 945), N %
BamH T WYL 5, HAR P 58 & —FE . nt673 ~
678 5 nt1192 ~ 1197 43 5l & pPICY Ky 3 Y) i 55
Nsi ] . Xho 1 ,ii GGATCCAA LEiiFh BstB 1 )
i TTCGAA J¥ %, & it & B U 067 A 51 9
Peditl (Nsi T ) 5'- GAT TAT GCA TTG TCT
CCA CAT TGT ATG C -3', Pedit2 (BstB T ) 5'-
CTC ATC GTT TCG AAT AAT TAG TTG TT-
3", Pedit3(BstB 1) :5-ACT AAT TAT TCG AAA
CGA TGA GAT TTC CTT CA-3', Peditd ( Xho
1):5-TTC TCG AGA GAT ACC CCT TCT TCT
TTA-3", Hi i Pedit2, Pedit3 Wi AN LB T
GGATCCAA ¥ %, Peditl, Pedit4 By 5' ¥ 43 5 &%
Nsi I Xho | BEVIN &5, LL-37 & A% % PCR ¥
B518.P1 5'-CTC TCG AGA AGA GAG AGG C-
3',P2 5'-GGG AAT TCC TAG GAC TCA GTT C-
3. FTA B W ¥ H b R A B R A R
A

1.3 HERBEGRKI 5L Peditl, Pedit2 J
Pedit3,Pedit4 N 514, LI pPIC9 NEH ., #417 PCR
P, KRN 514 50 pmol. Pfu 2 U,1 X PCR
Buffer,200 pmol/L dNTPs, & 50 pl; PCR K& M
ZAF:94°C 3 min WAEM:, SR 94°C 1 min;55°C 1
min; 72°C 1 min 35 fE¥. & J5 72°C 10 min, & &
Jf 3 & PCR =¥ S BEVITE, T 20 pul TE, & LA
BstB 1 U1, BEYIY) 1% BB i UK IS, A8 2 0 1T i
R & Rl fS AT % SO 3 4R RN AR R P R
BstB 1 W) B PCR ¥ 4% 2 pl.1X Ligase Buff-
er,1 pl T, DNA JEHEE AR 20 ol 4°Cid i, Bk
W T2 — ke, I 2 pl B, PL Peditl,
Peditd 5| ¥ #t17 PCR ¥4,

1.4 3B H# AR pPICI-EDIT & #) & & % &
PCR 34795 pPIC9 LA Nsi T . Xho [ WEY, 43
) FEL U RE [T S5 AT % 4 R L 3 4 WK R .4 ng
WEEY) PCR 7=, 200 ng WY pPICY, 1 X Ligase
Buffer,1 pl T, DNA 8§, K1 20 pl, 4 CH &,
FEE YA Z A E. coli DHS5q 40N, 340 T
3T CHIMAM F 100 pg/ml Z X HFEHEM LB P4,
3TCHEFR IR, MEMLPkE R b F AT & 60 pg/
ml AR EHERMN LB R, 37CHRAR., L&
2 R DNA T PCR %7€ . LUK DNA b 1
B . LA Peditl . Peditd A 51317 PCR ¥ 14, ¥ 14 7=
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Y BamH | B Bk, ALY (29 533 bp) B9 LR
% EWI R A YR A BR A A Y, PCR %8 &
I J T 4 19 s R i 4% o4 pPIC9-EDIT,

1.5 ##&B T4k H Kk pPICI-EDIT-LL-37 4
LR

1.5.1 LL-37 R &4 % S5 30" K408 85
B T RAS Y LL-37 SUEESE

1.5.2 pPIC9-EDIT-LL-37 B #| & LL-37 3Bk
A5 # 4K pPIC9-EDIT UL Xho | JEcoR 1 ¥, 535
FL UK G I AL I 1647 3% B S L 3 B2 WA 3R < 4 ng AL
i) PCR 7= %1,200 ng X Y] pPICI-EDIT # {4,
1< Ligase Buffer,1 pl T, DNA @8 . A 20 1,
ACHE ., EETWEAEZ S E. coli DH5a 4,
WA T 37T C AR A 100 pg/ml HFEHFHE LXK LB
AL 37 CREFRII R, REALPRBE L fL T 3R T 1% 60
pg/ml BT RHEM LB IR, 37°C 8 Rt .
i EE Bk DNA T PCR %5 . 4 PCR %%
(9 SERE K b 1 S 32 A W HARAT B2 AT

1.5.3 MHxHefasbe MERTZELMH
BLPEZE 100 4N Ak 5 X N #5 Ff T MM . MD -4l ,
P& His"™ Mut® & His® Mut' 3¢ B, BE HL Pk B
His" Mut' \His' Mut’ 5L 12 A5 J14E R T 1.5
ml MD 535 5, 15 9% 20 ho BU 1 ml B0 &% T 293
pl 50 mmol/L EDTA, jin 7.5 pl 20 mg/ml Lyti-
case,37°C 60 min, i Wizard Genomic DNA Purifi-
cation Kit #£HU 1 DNA, LA P1.P2 A 51415 PCR
PyE PP YIAE Caliper1000 585 A AL _EHLTK .

1.6 pPIC9-EDIT-LL-37 #$ N sk # 1 Fi5 5 B
HEROGRERER

1.6.1 LL-37 ®maAWIFFRELLGHMHMA FKI
LA 10 4 pPICO-EDIT-LL-37 His™ Mut® FHE
TR T 10 ml MD 5532 % (F 100 ml =) .
28~30°C .280 r/min % HEFE 24 h,3 000 r/min B
OUWRE AR, BT 10 ml BMGY ¥R 4R % /9% 12
h, B DR B A & T 10 ml BMGY 85383 (% 1%
Casamino acid) , TR % 553% 8 h, 5.0 W Fk B4, B %
T MM #5575 (& 0. 5% H I, 1% Casamino acid)
P Dyoo R 20, B 10 ml #2355 15 % . AT W B0 3%
ik AR 24 h BURE 500 ol [R] B Rm H E 28 2O0R R
0.5% KiF% 144 h 450, W5 pl Bid% A pPICY-
EDIT-LL-37 5 75 I £F i B0 B IEWOIA 1 000 4l
K, 2 M Hultmark 8592 ) 7 B AT 0 A Ik LL-
37 X E. coli DH5a« B A W 2 & W, % 1k
pPIC 9-L1-37 B T F2 18 [A] A Ab B, A [R] (9 2 HURE

100 pl A 900 I T W H . MR A2 1 200 15 3 B
1R AR TE R I A% S S S AR I ) AL 3 FHOAS [ 1 R
Bk i S R RS R, R AR
IRTLREY R 38, B R ik 5 A LAl IR RS
100 ml(F* 1 000 ml =) , 55 5% 2 A AR ], 5.0
WOAR B3 8KV 30 min, —20°CHRAE,

1.6.2 X3k 4 TricineSDS-PAGE X Western
B AT BURE AR LL-37 A2 TN 4 500, H
H L SDS-PAGE X LA 2 #LAE A 43 BE 32, A BF 55 ff
A Tricine-SDS-PAGE (16 % Separating gel, 10%
Spacer,4 % Stacking geD) , ffif§ L1.-37 REf5F 2| &2 411
A8, HAKS B Schagger LR i B S pl B
B VEAT Tricine-SDS-PAGE, LA % T B ¥ 45 20
155 B 5% 4k pPICY Fl &% fk pPIC9-L1-37 14 B8 IR i &)
TR TR Y R T TR SR A BUIK LL-37 Rkt
BERC R MM AR g o, Bk Z MR ER. 2 1
Kjeldsen %" 7k , #-4T Western BRI 43 #r ,

1.7 pPIC9-EDIT-LL-37 % pPIC9-L1-37 & ik &
GIrE R E G E  HETRIAEA N E R R
1R JCVR R B I B o DR AR B 5 R R R
IREAME RN RN E EANERLRE, S
M Hultmark 281 9 07 306 115 W4T 5F X E. coli
DHS5a MBI, 10 mmol/L pH 7. 4 W6 4M
L 10 ml 0. 1 g THPEME & 0. 3 mg Tryptic
soy broth T ¥y K , ¥ #1 5] 43°C B T B4 K
Y1 E. coli DH5a(Ds;0 = 0. 5, ¥ 258 10°CFU/
ml) DAV B 32 365 B, 100 1%, B 200 pl A ) E 3k
TR NE M5 SR B G Al R A S AT AL (3. 2 mm) L il
10 pl BB HCE 3 h, B RURT & SR BIR A 1 97 3
(10 mmol/L pH 7.4 BERRNZE th 10 ml N 0.1 g
BB HE & 0.6 mg Tryptic soy broth T4 K # , 1% H)
F 43°C),37°C IR HE T BN RE B ER . U
1 000,100,10 pg/ml f LL-37 5 A b5 v i, 00 52 30
R AR T 3 Ok, TR 34 0E L 22 A o il 2, T
R BE & B0 T Mk B L TR B X M 45 20 fF R R Ak
pPICY9 M pPICY-LL-37 My TR 15 5 7= Wy 47 90 B4
TR A L A R S H i R A R ARk,

2 # R

2.1 BEERBENKF  lLh Peditl, Pedit2 K&
Pedit3,Peditd A 514, L pPICY A #F 47 PCR
P18 . PCR ¥4 BstB | B VI )5 . 15 VL Peditl ,
Peditd 51 P GG T RK/INA 533 bp R B 5
T 25 R — (& D
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Fig 1 PCR identification of modified fragment
M:DIL2000 marker;1:PCR product using Pedit1,Pedit2(285 bp);2:PCR prod-
uct using Pedit3,Pedit4(278 bp) ;3:PCR product for reconstruct(533 bp)

Ia bEL FEl] &0

2.2 pPICO-EDIT ey 5%z % T
XU it T 2 Ak B 101 Wi Y pPICY AN AT BE A B 2R 4k, [N
IR 1 dF Amp PP T & & A i R A JBORL
BEMLPEIE 5 D FA DV, 35 95 5 R Bk, DL pPICY Ky
B % IR, ] Peditl  Peditd #E4T7 PCR ¥4, 3 4 7=
YWLL BamH 1 BY), LK Z5 8 3 A~k 2% BamH 1
VI 5, 6 — 2k 2% BamH 1 BV 05 5 B 2% 1 i 9
R ERA R AW, W a5 RS 2
(B 2, UE 5203k AR 2, B B Bl i 1 31 i 44 o
pPIC9-EDIT,

Ein L ] bl L 5n

AT TAT TR A G ETC LA d A CE AT A GAT T T T TEd AT T TV AO TR CAGTTT TATTEGCAGCATCE TECGCATTAGE TRCTCCA

F ¥ ] an FE 1] Fil]

2o T H{ 1] ran

CTlATTATTC Rl G A TR A G AT TCCC T T AR T T T T TR TG A G T T T TAT TC G A G CATCCTCCGLATTAGC TG TCCAG

B 2 pPICY9-EDIT Rl 5 45 R
Fig 2 Sequencing result of pPIC9-EDIT plasmid

The upper graph showed part of the sequence of pPIC9 and the lower showed the corresponding sequence of pPIC9-EDIT. The sequence GGATC-

CAAC(under line) has been deleted in the lower graph(arrow)

2.3 pPICO-EDIT-LL-37 #9#4 & & %% R Ihtye
#4H Fiki pPIC9-EDIT-LL-37,% Bgl Il &4k )5 H
JE A RBR T 54k Pichia pastoris GS115, 8 His™
Mut " His" Mut*5g 4% 12 4~47 PCR "4, 25 51 7)
FAE 8 A 10 A e BEA I B B A3 B AL
His™ Mut® o B 58 e 45 R LA 3,

1] 1] i ¥ i 4 i & 1 I I TR |

Wil —
SHl —

Nl —
LE:

—

B 3 His*Mut'5ZfE PCR £EHR
Fig 3 PCR analysis of His™ Mut®
clones of Pichia after transfection
M: Marker;1-12:PCR product of P. pastoris harboring pPIC9-ED-

IT-LL-37, 2&.11 are negative, the others are positive

2.4 F@ K4 pPICO-EDIT-LL-37 ¥ # % & &
His" Mut ™ \His™ Mut"PiFh 3 8 53 51 i 47 W i 5 %
ik, His" Mut* 2% 35 5 80 5, 38 i /MABURE 37 Xt E.
coli DH5a A BRI R I L 3R AT — fi e 2% 38 TR #R L e £
755 B B R 0. 5% 54k pPICO-LL-37 i T F2 &
I (AN e 3 Rk IR 72 h, B F 4k pPICY-
LL-37 M9 TR A5 S0 8] (96 h) %6 (& 4B)

2.5 #%ik%& @ Tricine-SDS-PAGE % Western ¥
@A R LhLL-37 bR e dh Kok 4 20 15 19 % Ak
pPICY ., pPIC9-L1-37 [ P. pastoris 5537 1 7F WAEXT
BLCHJKAR e 5 L WoR. WEE A 5 Rk LE AT
4 5004 H B — 4575 (J®1 5A) , Western E[J 35 45 5 2
PN LL-37 (K 5B),

2.6 3 AN pPIC9-EDIT-LL-37 % pPIC9-LL-37 #)
HREBEE AR IR AR R R
(9 LL-37 A a1 47 A6 00 ok ) 22 i) o A o il 2k (8]
6) AT FEN y=12/200+0. 66, ¥ 5 A pPICY-
EDIT-LL-37 @ T. % W & B L& WM E i &2
[€0.7640.05) em MCABLE . IHE N HERLE
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2y 21 pg/ml, %% A pPICO-LL-37 T. 9% & W I 7
WA HARL0.72 £0. 05 em MRAIE L HHE
WM RR B AN 12 pg/ml, % 5 2 e 46 45 5, 92 br
0.6 pg/ml, Wik, g pPICY 5-UTR J& LL-37
RIBEARE T 3514,

1]
) A ——
= A
i3 f
= r i
: - /
£ e IR
j | TR Ay o S
n o -+
? s | iy 1.5
Indwem concemiraiimm @ sk
Li]
- Tl
= 5
k
ﬁ a
E
i |
il

Ireduging time (480

4 FEHNEFSREA)RFSHE(B)HXER
Fig 4 Relationship between bacteriolytic
activity of recombinant LL-37 with inducing

concentration(A) and inducing time(B)

Mielny M | T | 4

l&0

i

B 5 Rk Tricine-SDS-PAGE R &
1 (A) B Western EDiE5> 47 (B) & R
Fig 5 Tricine-SDS-PAGE silver staining
analysis(A) and Western blotting

analysis(B) of LL-37 expression product
In FigA, M: Marker; 1: Concentrated supernatant from P. pastoris
harboring pPIC9-L.1.-37;2: Supernatant from P. pastoris harboring
pPIC9-EDIT-LL-37; 3: Concentrated supernatant from P. pastoris
harboring pPIC9;4:LL-37 control. In FigB, 1:Concentrated super-
natant from P. pastoris harboring pPIC9-LL-37; 2. Supernatant
from P. pastoris harboring pPIC9-EDIT-1.1.-37; 3 : Concentrated su-
pernatant {from P. pastoris harboring pPIC9;4:L1-37 control

‘o crids sl digmeted ot ome

{[1] NiHi | iHEI

Concomrmiaon of LL-3T1 % ugml™)

6 LL-37HMERE-NEERRMEMZ
Fig 6 Standard curve of LL-37 antimicrobial
concentration-antimicrobial diameter

n=3, rts
3 3% @

FRAT I 92 58 v B FH B Ol T BE 43 I Y 2 Tk 4
& pPICY, lEINH T pPICY-LL-37 i S £k, B
3 —E /I LL-37 4, AT AF 75 32 35 1 i A% 119 [7)
B, B B R B s T i BT R R
P MERS , AMFEIEDR 5'-UTR ke 5 8 5 % )5 09 B
PERCR A R 1y 9 R 3 6B B 5% i A1 U5 2R
(IR0, ERREEREAY AOX]1 mRNA 5'-UTR dE#
AR H A B R R oo 3k H5-UTR %
TWRIT 5 A B G R T Bl TAE & KB T,
Sreekrishna %518 i 9% A I3 25 -4 mRNA 5'-
UTR 41, 25 AOX1 mRNA 5'-UTR # A, H
FAACEF I B4R . R, SO R IE #UR pPICY
HPEFEE 5'-UTR JF 41, i 2 5 AOX1 mRNA 5'-
UTR A [RS8 AR T, 24w B A8 1 Rk 7™ 1 19 ] fg
Wz —,

HE— 20 53 B & 05 IR I B A U R 3R 38 IR
pPICY #MJE & 11 mRNA 5-UTR % AOX1 mRNA
) 5'-UTR £ 8 M 17 GGA TCC AA(nt938~
945) . N BamH | BEYINL AT A 7 91 58 4 —FE
WL KR A nt673~678 5 nt1192~1197 23 5 &
pPICY MY 8 Nsi T . Xho T .1 GGA TCC AA
A BB 1 VI 4 TTC GAA JF31, Wik, A&
W & U A fL AT 51 ) Peditl | Pedit2 , Pedit3
Peditd, H i Pedit2, Pedit3 W A N 2= B GGA
TCC AA FF 31, 5 % LL Peditl, Pedit2 & Pedit3,
Peditd 51 %), pPICY R BiHR, i 47 PCR ¥ 3%, W
PCR 7=y # 9k 8 [ LA BseB T BT L 42 )5 L L
Peditl ,Peditd N5 ¥ 47 PCR ¥ 84, 7= 4 g 5k % [0
W5 pPICY BL Nsil, Xho | SUBEYI | 3% $2 . %% 1k Ik
ZAMM E. coli DHS5q, i1t LA Peditl, Peditd A5l
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O TR R 2007 4E 12 A L5 28 %

Y PCR ¥ 1  BamH [ BV %K%, %5k % BamH
T D)7 o5 0 SR Y 0 45 R E B T % B o e
WEAMERN A 5'-UTR 5 AOX1 mRNA fiy 5'-
UTR J¥ 9156 & — 3., i Y8 pPICI-EDIT i
— W FiRE A LL-37 B AL SE R B GS115. 157
FEIR K I LR W R R AT W T4 35 £

RSN F R N R AR 2, A 45
EAARGHER G 8 T8 oW aE S %5
TR R M L Al AR B TS IR A AR A
., RATAT RSB I K H pPICY-1L1-37 B ik
B % 5 B AOX1 Ji 8 7. B A ofactor 15 %5
JOREO T e R A O B A L SRR A
W R AN IS R A . X SR e X i T AR 0 4
FIEWMAR R, A, AT AEF R R L P A
0.5% Casamino acid, AN 2 38 28 57 1 4E H L [
IS 25 g 0 38 P OIR, Bom T W i AR e
LR ¢ ) O i O (< S B o 1 A N 1 B e ! 1
pPICY 5'-UTR J¥ . K K4/ T MR & [ LL-37
133K K -, 48 58 T 35 S ] 6 Tolk A e 4R A
Fl. A Hong 85 b R F 58 o e B 3235 L1-37
EH L HHE BRI AEYE LL-37 J P50, A &
Bl 2 % 05 1 N30 A 76 B B b 3k R IR ) O
B2l KRR LN U & A3 H B 2R L 43 % 2 (10 1
A AR SR B 5 e s HOR AR 3 W R AK L TP AR B A
A6 AR F Tl fe A 7= s BARAFSE X pPICY 5'-UTR
HEAT T S AR LL-37 AR,

ABIFSE LTI O TR A R S R T B A3 0 AR 1A
pPICY iy 5'-UTR F4, M )5 LL-37 H MR E
B8 T IEYE pPICY 5 -UTR 751 Y o 2 Ak 1
R R R RE A LL-37 B, HBE IS S ] 4E
K, LL-37 85 [ R 3k i S FE AR, [ B 355 57 2728 64,
KGR RE T R R A B0 DA RGO R —
B A PE . ey ok AR K T S 1R L A R v R AR AR
P, b X 26 0] TS A T 2 — 2P RS AR 1, A
FF 5% 25 9 3¢ W 3l o e pPICY 5'-UTR 41k #2 5
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