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HE. | 8% )EA4B KA Nilaparvata lugens E3 ;2 Z 5 4584 W NIHECTD2 & 5 F 45 R AR X,
BAMFEHG, [ Fk] A FH a8 F A%, PCR %% NIHECTD2 4% ¢DNA 53] 5t 47 4 4
2 B o ;AR qRT-PCR 4| NIHECTD2 297 1 -5 #43% % A1 34024 h W kAo 1 -5 B #
SRk ok PR3 B AR R Sk M) IR M e O S P 09 KK 0 P ALAR TR SRR R KA 4 0. 05
pL dsNIHECTD2 (5 000 ng/pL) ,#| I qRT-PCR #:- RNAi J& 24, 48 #2 72 h iF NIHECTD2 & #_i%
2, 3 48 & Btk & P R B AR 3R & B (yeast-like symbiont, YLS) #94& A8 & B MR, kB E E
B I AL, [ R ) REKF T B E MHECTD2 % B 4% cDNA %] ( GenBank &
F % XM_039427060. 1) , 2 FF 5% 3£ 42 % 2 850 bp; NIHECTD2 % # 950 N & A8, RAZ 5Kk, &
A 1ANBEAZZEEN(E3) BE6 CpELE Mk, 24X F M &AM, NIHECTD2 5 ¥ 8 i
Ho % & HECTD2s 8 4 — %, 5 8% 3\ Bemisia tabaci HECTD2 # % % % & h 3%, qRT-PCR % %
2= ,NIHECTD2 B- AP R0t = Rk 4 1M, A3« A3 B MR M P e £k &5, RNAI
%R 2T, 524 dsGFP st BB rbik 72 4% dsNIHECTD2 #64% S 2% 394 NIHECTD2 9 % ik % 1% 48 &
A AhC P YISHEREZTH, FHAB AR RATE LR ERINHLERZTET
M, [ 4 NHECTD2 545« 84k 1 YLS B | k@ iX —id 2R FH X, FEBRAGEKEL
BARE AR PEAEETEZNR, THEAB A0 EH LR,
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Cloning and functional analysis of the E3 ubiquitin ligase gene NIHECTD?2

in Nilaparvata lugens ( Hemiptera: Delphacidae)
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Abstract: [ Aim] To explore the molecular characteristics, expression patterns and biological function of
the E3 ubiquitin ligase gene NIHECTD2 of Nilaparvata lugens. [ Methods] Based on the transcriptome
data of N. lugens, the full-length cDNA sequence of NIHECTD2 was cloned by PCR and bioinformatically
analyzed. qRT-PCR was used to detect the expression levels of NIHECTD2 in the egg, 1st — 5th instar
nymphs, female adult newly emerged within 24 h and 1 —5-day-old female adults, and the head, throax,
abdomen, gut and ovary of the 3-day-old female adult of N. lugens. A single newly emerged female adult
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of N. lugens was injected with 0. 05 wL dsNIHECTD2 (5 000 ng/pl) and the expression level of
NIHECTD2 was detected by qRT-PCR at 24, 48, and 72 h after RNAi, and the number of yeast-like
symbionts ( YLSs) in the hemolymph, survival rate of the female adult of N. lugens, number of eggs laid
per female and egg hatching rate were also detected. [ Results] The full-length ¢cDNA sequence of
NIHECTD2 ( GenBank accession number; XM_039427060. 1) was successfully cloned from N. lugens.
The open reading frame (ORF) of NIHECTD2 is 2 850 bp in length and encodes 950 amino acids.
NIHECTD2 has no signal peptide and contains a C-terminal catalytic domain with a subclass ubiquitin
ligase ( E3 ). Phylogenetic analysis indicated that NIHECTD2 was clustered together with other
hemipteran HECTD2s, and had the highest homology with HECTD2 of Bemisia tabaci. The qRT-PCR
results showed that NIHECTD2 had obvious spatiotemporal expression specificity, with the highest
expression level in the abdomen of the 3-day-old female adult of N. lugens. The RNAIi results showed that
compared with the control (injected with dsGFP) , injection of dsNIHECTD?2 significantly inhibited the
expression level of NIHECTD2 and extremely significantly decreased the number of YLSs in the
hemolymph of V. lugens, which led to an extremely significant decrease in the survival rate of female
adult, number of eggs laid per female and egg hatching rate of N. lugens. [ Conclusion] NIHECTD2 is
closely related to the process of YLS release to hemolymph in N. lugens, plays an important role in the
growth, development and reproduction of N. lugens, and can be used as a potential target for the control
of N. lugens.

Key words: Nilaparvata lugens; NIHECTD2 ; yeast-like symbiont; RNA interference; gene function

¥ K &\ Nilaparvata lugens £ J& T 2 # H
(Hemiptera) &S} ( Delphacidae ) , 42 V.31 K 43 7K
R RE b X 1 2 U (B Al 4, 20115 BRI 242
&, 20115 Win et al., 2011) . # RE KRR G HE
FE R IUAE P 5 0 1 ST g IR R B 3 K AR
W10 ( Huang et al., 2017; Xu et al., 2022) , H
R ITEAL RS LK R F (B 5%, 2013) . 1k
FHHA— B LRSI CE EETEL ER
R ARG BRAE AL 2 A% HOR) AN AS™ 9
TIREE, R BfAS 48 R EUT 2 R R ) A Bt
(Liao et al., 2021) . PRt S4B A & €5 7 42 H R
Tl R R RO AR U N

bk I A= B (yeast-like symbiont, YLS) 245
TREUA A Y LB A TR (SRR S, 20095 JE I
8¢, 2014) ,WF5ERHT W R EUAR N YIS $fE iy
23 E AU AR SZ B R IR LR ARG 3 P
AR EHY R N (Xue et al., 2014 ; Shentu et
al., 2019; Ju et al., 2020) , I, YLS B8 M B
T RERYHTHRR , 2858 YLS e KEUA N A%
B B A AT O R B IE R R R
( Yukuhiro et al., 2014) . RS AFIE T, 48K
TA) P A B E L9 2 TP A A D B YLS, T AE P
A6J5 72 b e H i bk R A AR R YIS (R &

PRS2 M A1 28 N 4 AL, A0 e R A 2P A ok
HUCYLS FFAR BRI (8] 50) FPIAE S 72 b i g
(YLS JCa BT 191 ) 19 i 07 A i A7 5 s 200 ) 43
M, &I E3 2 R M BE N NIHECTD2 R 5A 5 1E
YIS Bt FEh e B 2 . B REAMARS
(ubiquitin-proteasome system, UPS) &2 EZ A Y EE
(R TR S A ML, XoF 40 L J] 40 5 s 455 . DNA &
VLB AE 5 A A Y R 3 B s B AR E
(Xia et al., 2013 ; Ho et al., 2015) , [G] At 2 B A 5K
R R i 76 1 Y 38 42 Z — ( Dreher and Callis,
2007) , 1M E3 @4 iZd fE iz R4 TR
HEAT AR S PR RO Je DG B 1) — 28 1 ( Zhou and Zeng,
2017) , S 5T U R SE bR 2 A A R L Pz R
BE K Y E A I Z 2 R (Qin e al.,
2019) . A4 E3 GitgsRfE O B3 12 R
AroR 3 28 45 RING 45ty E3 (415 HECT
Z5MHY E3 LA R A& RBR 25 M58 1) E3 (Cruz er
al., 2022), HECT % E3 %5 fgf 2 U ), 4 & —
4~ N-lobe fil C-lobe,N-lobe 5 E2-Ub Hr[a] {445
4, C-lobe W2 it R IR 45 & 1 s W HZ Z 5B IR
Y& G HE S, C-lobe 1YJ5 60 A FEIR &K Iz R 5
B Pk 675 B ( Daniela and Sharad, 2009 ; Metzger
et al., 2012) . HECT 2% E3 GIum45 I A £ 35

) o NIRY] YLS IS AR 3 i itk Eiifmim%dedfr%h@%ﬁﬁ@%ﬁg@mﬁﬁ}ﬁéﬂﬁoﬁ@%@am
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et al., 2013 ; Irene et al., 2018) ,

KA TR E T H R E3 12 R 2 i 3L A
NIHECTD2 , 3 YRR 7 5 AR B e 9 AT A E A
ST, WA RT-PCR G I AR K EA A
KRB BAARE L b g 358 5, 40 i FLid 25 3R 5k
R, it —28 20 B NIHECTD2 3Rk R %4 %
AW FIRERSZ A, LU A 4 T m B IA SR A5 1Y
J7 ) S PR LA

1 #RET%

1.1 #iKEH

i K E R B WA LR R A A
PEHORE R s N LR  EENEIRAMAT
PLTNT UK R e 22 Z AU W 240 37 . 4 K U]
IR R EE (26 £1) CMXTIREE 80% = 10% , 6
JEli) 161: 8D, WS REIN 1 -5 #45 i WPk
24 h AMERSCE L -5 H R MERTIR, B2 3 I M AR
SN TN 7BER IR RS S A R VAL £
di, Ho R 24 300 kL, 1 -2 5 4R 50 3k ,3 — 4
B ] 40 k5 1 330 Sk, WP 24 h AR A
HANT -5 H g e A 20 Sk, AR A LUEAIRE
100 k45 KA 3 H S MERLR, B T - 80 C vk 1F
i
1.2 2 RNA f2EUFN cDNA &%

{6 F§ RNA 42 B3 57) & ( MiniBEST Universal
RNA Extraction Kit) $#2H¢ 1. 1 5 g £ (1948 KB\
[IRE S Y 5 RNA L 5 RNA J5 & FHVE B 28 T 406
6 11 NanoDropND-2000 ( ThermoScientific , 32 [F ) £
Bl 1 e £ RNA 4 cDNA, SR PRI 1
B ¢DNA £ i & ( PrimeSeript™ 1st Strand ¢cDNA
Synthesis Kit) {#i FH W& 849 ¢cDNA
1.3 NIHECTD2 W)= & K ilF

BT 0 ORI SR AL TS A e R E A R
M5 B, K18 NHECTD2 1 ¢DNA £ K J¥ %
( GenBank %35 : XM_039427060. 1) , | F Primer
Premier 5 PR3 F51 9 (2 1), LI CEl (HEH)
cDNA NELHR P73 NIHECTD2 14K cDNA ¥4,
PCR X B K & : ExTaq i 10 pL, FR#E51#7(10
pmol/L) £ 1 pL, ¢DNA #5fz 1 wL, H ddH,0 %h5g
= 20 wL, PCR Y HGFESF: 95 CHILPE S min;
95 CAEHE 30 s, 60 CCiR K 30 s, 72 CHEH 90 s, 31
AMEFR ;72 C 10 min, FRAGHY PCR Y3 2% B

RS JE FL DS DN (A, I (BT 45 DNA Hifodnidicied frofef sl BlbHR dfalioréiy. of

2 A LAY w53
1.4 NIHECTD2 4=

FJH NCBI ORFfinder 3} 7l ORF (https: //
www. ncbi. nlm. nih. gov/orffinder ) ; i & NCBI
BLAST #1% CDS J# %1 (https: //blast. ncbi. nlm. nih.
cov/Blast. cgi )5 £E Signal {5 B JK [0 3 0
NIHECTD2 4t A Jo {5 5 BRE5 14 (http : // www.
cbs. dtu. dk/services/ SignalP/) ; Fi| F§ CBS Prediction
Servers Tl #1453 A NIHECTD2 %% & FE 2 )7 51
A A 5 Chttp : // www. cbs. dtu. dk/services/ ) ; @ 11
CDD Analysis X NIHECTD2 %t 23 55 /R s 95 S 45
¥ 38 33F 47 43 #1 (https: // www. ncbi. nlm. nih. gov/
Structure/cdd/wrpsb. cgi) ; {#i F§ MEGA-6 % {2} L) 4
etk (neighbor-joining ) YA H R G K B, 1 000 1K
i,
1.5 NIHECTD2 {yBt% RiZEHK N

WG 1.3 I TLER MHECTD2 4= cDNA ¢
%), ) ] Primer Premier 5 #4151t 514, L) Actin “h
WSHEERH (£ 1), L0 11 e REAN R &
HHTEM 3 H i A ZURE AR cDNA g B, #]
JH qRT-PCR #5 NIHECTD2 T8 K EA 6] K& & Br
B AN PRk, qRT-PCR [ 1A %
¢DNA 1 uL, SYBR® PremixExTaq™ Il 5 wL, bR
BI(10 wmol/L) 4 0.2 L, Jil ddH,0 #hFE{RRLE
10 pL, PGP : 95 CHIAEE 30 s5 95 CAEYE 10
s, 60 CIR K SIEMH 30 s, 40 MG, BRLHBCE 3 1K
iR KX 3 IR ES
1.6 RNA F#t

T NIHECTD2 1 GFP {f) cDNA JE51, B0k
TAY TR L) By 47 R wl #5147 dsRNA 514
AH(FEL), k2B MEGAscript® RNAIKit 18] 45
VE4F dsNIHECTD2 F dsGFP ) 4 i, dsRNA 2
NanoDropND-2000 71 1% It g4 56 1 i UK A D 65 4%
Joi  BF e B ddH, O #i B % 5 000 ng/ L T RNAI
SEIy o REE TR EKT P A ME R S TR R T
i S GO e R AR SE 2 -3 R Z R 1 HF
PLZABTEST 0.05 WL dsRNA, SERGTES S 2 h 5Bk
PUAESE TR BP0 B A% = R 2 A T iR 7
WHE 3 PAT IR, AT dsNIHECTD2 ()45 K &L
RSEE A, S dsGFP SR N BB 2, B4 45 50 kiR
HUEETESTE 24, 48 F1 72 h BFAYHE REREA , K
AR NIHECTD2 (%3R35 8, WG TF 158 1 bk 2
HYLS 9%, [R5 48 TRE RNAL S 1 -17 d
NodlhiastBo A ht0&H5/24.
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Table 1 Primer information
519 SIMFSI(s" -3") ik
Primers Primer sequences Use
NIHECTD2-F CCTGATGGGTTTGGCCGTAT b
NIHECTD2-R ACTTCCGGTCGTGAAAAGCA Cloning
gNIHECTD2-F CTGCTACCGGAAGTTGCTCT qRT-PCR
gNIHECTD2-R CATGATCTCGGCCAGATGGG
qActin-F GATGAGGCGCAGTCAAAGAG
qActin-R GTCATCTTCTCACGGTTGGC
dsNIHECTD2-F GGATCCTAATACGACTCACTATACCTGATGGGTTTGGCCGTAT RNAi

dsNIHECTD2-R

GGATCCTAATACGACTCACTATAACTTCCGGTCGTGAAAAGCA

dsGFP-F GGATCCTAATACGACTCACTATAGGGATACGTGCAGGAGAGGAC
dsGFP-R GGATCCTAATACGACTCACTATAGGGCAGATTGTGTGGACAGG
1.7 HiEHH B 5¢ 4 —5, HIT R EEHE K 2 850 bp, 4ifth 950 4>

FIA 27 3318 NIHECTD2 f) A X 32 1k &
(Livak and Schmittgen, 2001) , 256804 % 1)
(B + ARAEOR SRR FIH] DPS B4 R AT B8l Ak 31 %
O3HT e RATERI R 5 22504 (one-way ANOVA) 1 5
B kAT 22 ¢ W E PEA 5, F T GraphPadPrism7. 0 %2
HIVER . 28 LE AR T 07 26 3 i i il H 2508 9
WX b 22 5k, e ] DPST. 05 B4 #: 47704 i

2 #HR

2.1 NIHECTD2 th=eRE 5|
TLREFIIN AR 204 KEl NIHECTD2 ff) ¢cDNA 4>
K45 NCBI 32 XM_039427060. 1 (15

AR, B 4y F 2 Oy 235 516. 90 D, S5 HL 55K
4. 84 NG B RS LE S, B E 1A
BAZ R EHM(E3) W2 C ufifeas i, Hrp
A T4 AW IR A AE Wi AL 38 A 22 F R AE i 3 R
(S) 27 D IRAEBAE M 7 45 (T) 9 B = BB i for
FOY) B2 2 A NEIEAL (N) B . REEK T I
#riEs (& 1), NIHECTD2 5 4 #; @\ Bemisia tabaci
HECTD2 £ 1 P4 — Btk femi , R % K R o2,
S H B dL HECTD2 71 NJ A4 E 3Ry — 3¢,
FW] HECTD2 J [ 11y 4% .0 45 1 B 7E AN ) [ A 2
RSP 7R & HECTD2 T AN W] B Hrp g %0
TRETTREZE L, HEAT EEE A W) 7 I hE

93 MEIEF Myzus persicae HECTD2 XM_022314948.1

0.05 100

96 50
91

100

i i Acyrthosiphon pisum HECTD2 XM_001945592.3

2 WU Diuraphis noxia HECTD2 XM_015508389.1

M Melanaphis sacchari HECTD2 XM_025353402.1

K UfAphis gossypii HECTD2 XM_027985680.1

T KU Rhopalosiphum maidis HECTD2 XM_026956115.1
RER IS Sipha flava HECTD2 XM_025559421.1

HAHY B Bemisia tabaci HECTD2 XM_019057672.1

#5 K@\ Nilaparvata lugens HECTD2 XM_039427060.1

25l Halyomorpha halys HECTD2 XM_024359870.1

TR B L Cimen lectularius HECTD2 XM_014399714.2

VP Sehistocerca gregaria HECTD2 XM_049992125.1

KA ] & Thrips palmi HECTD2 XM_034387919.1

FA E B Cryptotermes secundus HECTD2 XM_023870077.2

WP N AR i T8 Zootermopsiss nevadensis HECTD2 XM_022058087.1

BT SREAM A T 2R 72 9 R ECRH Rt HECTD2 B9 RET A B (1 000 IKE )
Fig. 1 Phylogenetic tree of HECTD2 of Nilaparvata lugens and other insects constructed by neighbor-joining method

based on amino acid sequence (1 000 replicates)

2.2 NIHECTD2 HyFt=s ikt
qRT-PCR KHUZE R, A1 CEl 45 A 7 B

e, HLHE & K D 80 28 1 e W] e e (1 2
A) sNIHECTD2 7646 R B 3 H % M i H A [7] 41 4L

Bttt NIHECTDR W) RSRIEAE 3 H IR i iBlaeq otk dabia ity by 1335 85 18] riodbbios
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Relative expression level

de o de de

E NI N2 N3 N4 N5 A0 Al A2 A3 A4 A5 He Th Ab Gu Ov
KA BB A
Developmental stage Tissue

K2 NHECTD2 1E45 REAF ZF HrBe(A) L3 H S MER R [FZH L0 (B) AR ik 1
Fig. 2 Relative expression levels of NNHECTD?2 in different developmental stages (A)
and tissues of the 3-day-old female adult (B) of Nilaparvaia lugens
E: Ol Egg; N1 =5, 20508 1 =5 {345 M 1st — 5th instar nymphs, respectively; AO; #1F4L 24 h PIfE AL HL Female adults newly emerged within 24 h;
Al =5 5305018 1 =5 HBMER HE 1 —5-day-old female adults, respectively; He: 3k Head; Th: % Thorax; Ab: fi§ Abdomen; Gu: i Gut; Ov: B
i Ovary. BEIPERE R T-HME R AR AR EF B (P <0.05; RERFZHH,  K58) . Data in the figure are mean + SE.

Different letters above bars indicate significant difference (P <0.05; one-way ANOVA, ¢ -test).

2.3 NIHECTD2 HJFILHR
AH XS BE (732 5) dsGFP) | i 4 dsNIHECTD2 &5
24, 48 172 h B Hg & mUME B AR P NIHECTD2 3

Ry B R R T 76, 45% , 61.21% A
64.57% (P <0.01) (& 3: A); ke s YIS $it
A3 B SRR T 59.95% , 65.80% Fl1 65.76% (P <

A B
150 2000 .
m sGFP (CK) dsNIHECTD?2 mm dsGFP ((:K) il
= o e sk - dsNIHECTD?2
£ _E 15001
4§ LOF L
®E g~ 1000
23 Bl
<2 os} o8 =
3 “ £ soof
é o P -
0 1 1 1 0 1 1 1
24 48 72 24 48 72
b THIRFA] (h) AL THIRF (] (h)
Treatment time Treatment time
“ 100p D300, * % Ejop |, —2—
—— dsGFP (CK) L
—~— SNIHECTD2  _E o ] g 30T
g 22000 L. SE
SE & : S2 eof
#F sot < : =%
HI-g = sl Py
% g g &= 401
i <0f T =Y .
E ’ E = 20} :
i
O 2 3 45678 901011121314151617 dsGFP_dsNIHE dsGFP_ dsNIHE
AR ] () (CK) CTD2 (CK) CTD2
Treatment time Ab P Treatments AbFTreatments

K3 RNA TP R RUERCR S AN NIHECTD2 (ki (A) LR EL h 28 R IE AR T (YLSs ) £kt (B) |
AR (C) e B (D) K BRI (E)
Fig. 3 Expression level of NNJHECTD2 (A), number of yeast-like symbionts ( YLSs) in hemolymph (B), survival rate (C),
number of eggs laid per female (D) and egg hatching rate (E) in the newly emerged female adult
of Nilaparvata lugens after RNA interference
R B S + b dETR i FAUR SRR E B E (P <0.01; R ZEIT 2081t K555 ) , Data in the figure are mean + SE. Double asterisks
above bars indicate extremely significant difference (P <0.05; e égpf\rféx b |’t1-

: nee L7 Yo Ftp ) rcabidigitallibrary.org by 128.175.230.110, on 06/25/24.
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0.01) (K 3. B), &ML dsNIHECTD2 J5 , 23 5 W)
YLS BRI, I HL A PURCRAE A [R] I 18] A 52 52 0
AFE AT 25 2R R (18] 3. C), X A (T
dsGFP) 15 K aUME S HUIF TG 3R BRI 737 i
LR AN V5% TERTE 17 d IRAFIE R R 0, RIFEA
SFRAETS, SR A (RS dsNIHECTD2 ) 465 & EUHE A%
HUAFTE AT BRI, A7 Hh 2ot 5B hE, HESY e
12 d IFEEAS AL T, W 40 NIHECTD2 A FI T
B REWIER AR AT S o (18 3. D) A
IR R (I 3. E) Al 45 R R W, X M4 (i 4
dsGFP ) 1 W\ M BR A fre e o 221 R, AR AL B
Bt /NT 25 R, PRI AT 90% 5 75 45 4
(144 dsNIHECTD2 ) #e5 & S\ 5 ME 7™ B 5 5 5 Oy 58
KL, RIFFAL BB i g 47 KL, -2 BRI A/ T

20% , 5% AN L B A 1 w35 22 57 (P <0.01)
3 e

AR F S E T — M REl HECT 28 E3 3
RIEHEBGIE R NIHECTD2 | I %) Ho 5 SR AE DL & %
IR CHEAT 30T, R0 A0 AT 1 i R RO AR R AR Y
YLS B e Sy REVA: K & & 15200

HilE e (2022) ZERIFSE HECT 28 E3 37 3% H il
FLK NEDDA e vp [ xi 11 Artemia sinica ¥ 5 B )5
FI IR G % 7 A B b i AR A AL b AT T As-
NEDDA4 TE%% 557K BB UK R AR, R LR
FIKFTE 15 h SRR (E, e K -F-AE 20 h s3]
WA, AR A [m] b [ i B BRI IG R &
M R Bt G, MBS 2, A BFSE
NIHECTD2 TEHs CEUA Y 235 [R] A HAT B I i) I 2
FisetE , HECTD2 33k 5 7r 4 K mUsE g i ) 25
TOHAA AU (K 2. A) BT KB BB, 3
H % g O N SR 8 7 e, HLBEA & 7 B Boe ]
WA, [RIBF RIS 3 H %l 5 AR TR0k
# CEUR L, Ik P YIS £ H R iR B JF (R &
), KW HECTD2 ks [m 4 KA 72 h )5
HENFEINEAGT B> 35 o XE TREL 3 H R R
AR ZIh NIHECTD2 33k 1) oy Hr 45 R R W,
NIHECTD2 TEJE i3RIk fe i, iX 5 YIS FHEE
BETEAE G EUHE R IR AT AR D A1 DU —

EAR A YLS &3 32 28 2 UL HE 1 2 B
i, e, R RN B bR 8 2R T (Lee and
Hou, 1987; B fif'% 45 2001 ; Shentu et al., 2019)

G, WFoE K CEUME AR Y YLS (850t sl A I 5 0P
KB IR Z (B AR ELOCFR, R ™ Bl 5 KK
BARP YLS B A7 78 25 fYIEAR G, R W YLS (947
TEA M TR CE G0 5 & & e A0SR
RNAi AR X NIHECTD2 3EAT T U0EK, 55 % R 4L AR
L, ULER MHECTD2 J5 i # B L YIS % H
W BE W (8 30 B) , HAR CEFIE A ™ 5P
i MR R R R (A 3. C-E) o AR
#055 (2016) MBI FE R W, 3@ i RNAL $OR 4
His2 F1 His6 Wi CEWAN YLS (% H , &l e
SN CEBIAFTG TS L, e HECTD2 5
i YIS DAJSR 7 A 88 e 380 i bk U2 ) A, AT S5 B B0
BRI 9 YLS XD R, e HECTD2 32
Wi YIS DAJS 7 A 88 30 i bk L2 ) e, AT S5 2050
BRI YLS B psi b, iR CEl S 2R iR 3t
A Z IR AR S, DT S S50k R EUAE A7 RE T B B8
SHRE N TR, YLS 516 REURES 3L, LI YLS /154
Biiia DIA R LA CEUIE F A KOk 5 I FRLIE
HLARSE N E I — P R0k e . T NIHECTD2 {e4EF
0 REE R B AR A S AR B AR P R 5 T AR,
A DR ICAE S B RNAL 5 R By 45 4 6 L v 7
LiLY 7
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