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BIREBEY hetR EERE R HE L 5347
IR, AEW, B A, FHE BER, TEA°

(1. KRIFIGEFBE AR, L% h 030619; 2. LG K drkla# b, KJ5 030006
3. PEBRERER DAY FE , o ERE AR R BRI S R gl A S s, B 430074)

W E. LUEIKEE (Nostoc) IR AHE hetR W) 51 2575 MWF5E x4, X hetR F A 1 4t 85 A E 174
YRR RGERE 0T, FEMH SRR 7 s AN 5y 52 - s AR IR A T2 56 PR a5 003 o M AR 5T
RERE AR, 51 % hetR BEEVFHNE 00 4 MR, @RI TS R ERW, 78 3 Fhi b
R REZEr RN A R N B G122 T B 0 25 M IE S B 7 05, UG BRI (9 67 5 K 2 AL F Tk B R
NIF o ABAEMHE &5k % ( Nostoc commune, CHAB2802) FRAG I 21| 1E 07 15, (126T) , R /&EREIEMEY hetR
FERUBAE T & N R

A STRIEE; hetRIEN; i MR L

hESES: Q949.2 XERERINAS . A XEH/HS: 2095-0837(2020)01-0023-09

Adaptive evolutionary analysis of hetR gene in Nostoc

Wang Jie', Wei Ai-Li", Shi Ying'*, Li Yan-Hui', Han Yu-Xin®, Wang Zhong-Jie®
(1. Department of Biology, Taiyuan Normal University, Jinzhong, Shanxi 030619, China; 2. School of Life Science,
Shanxi University, Taiyuan 030006, China; 3. Key Laboratory of Plant Germplasm

Enhancement and Specialty Agriculture, Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan 430074, China)
Abstract. Fifty-one sequences of the hetR gene from Nostoc and related species of
cyanobacteria were studied. The coding proteins of hetR were analyzed by bioinformatics and
phylogenetic analysis. The adaptive evolutionary characteristics of hetR were studied using the
branch, site, and branch-site models. Phylogenetic analysis showed that the inner group
could be divided into four large branches. Based on the adaptive evolutionary analysis, no
significant positive selection sites were detected in other branches and algae strains of the three
evolutionary models, indicating that most of the sites were under negative selection pressure.
However, significant positively selected sites ( 126T) were detected in Nostoc commune
(CHAB2802) , indicating that the hetR gene has undergone adaptive evolution in Nostoc.
Key words . Nostoc; hetR gene; Adaptive evolution
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538 &

PR A SRR ) A W T P D S A
25)IF R A E AR R AR 2SI AT, R IR
HAHAMAYES B ROFMBANME, FHik, &
TR B R WA B 25 W T T R TR

SIE M (heterocyst) & H — 6 22 4R 5 3 195 97
AL A4k ke B — FRRE IR A0 M 7 1SRG %) 48 1k
T, SIEMATHE RS N, &AL w5 nl A H
REMAGY, HAEEAIER, SEEL hetR
S RIS LR EZR N, FERIE b
W B B A WL E S A DR, AR, LR F i
PEJRREA T (akinete ) ATE Bt R T A0S, R
HetR 7 i i 40 i 43 fb B B — A A P8 #3 H F-,
AR FRF I A 3L B B

YR e IR A i A rp % 44 )RR Y A 1T T RE
S BN ELNERER ] 38K b3 e Ak
(AT B O BT BB AV S RN L RR A5 M (iR 51, ml
PREAE YA ) AR LU SR, RS IR ZI M T
fifp 35 PR 235 4 N T B B A8 SO0 e O AL 5
W, SR A BOKOE B RS RE I nT DU A% R E
[F] SCEH5 3 (dN) 5 R S 38.(dS) Y HUAE () 2K
JEa, bR R AR [ SO A A
PR R E R SR R . — SRS
SLHEZEER AL, FROME SO, 1E 250 %
RS REIER AR, FRVIER U,
Mw =1, Hl dN = dSH}, FHEFEXIESET
M Y w <1, B dN < dSHF, RPHER g8
HE;, Yo>1, Bl dN>dSE, FHHHER L5
AF], BT R A N oY 2 A R A
SERE W) R, A0 AR AR AR R d S X XGRS R AR
( Pteridaceae) Hi¥) rocl FePHHEAT T 3@ B EREAL 73
B, FFTERER AT BRI S A IEE PR 5, H
0 (37 g5 A% TR -1, 5- 1 R FR TR i/ N B
(Rubisco) 17 1F % Py fig 2 OC s AFE . Bk e i
L T AR OVR A I AU X AN g ) (Leje-
uneaceae) psbA JEH | KLY psbD Fl psaA
SR PEACE R ESAT T o087, R0 T 42
IEEREALE W BN, 45 R BRI eI R
() PAERTF 0.05, ik B Bk 5 X 0 46 35 PR AR A% 0
YEFT. BEAh, DUAEE SR Rk T 6 2%t 20
P R E SR, B ER R H (Batrachosper-
males) F1725 K # J& ( Compsopogon) H ¥ 1) rbcl
FERPEAT T s N e 7T L AAE AR Bk AR

Rl B IE RO, FURT, X g S ST RE R A
R I PR EAR Y I TR LD

RBFFELL SRR AR Y I A G AR (Y hetR
SN 9 R G, R AL AL | 3 SORE R A o3
S R BRI S EREER hetR KL DR R4 T 38 17 14 Ak
0T, TSR T SRR Y HetR 2R A
IEREFE A, IR AT R S 2R B i iy 1
AL S B8 5 HeAil

1 RS

BEREFINNERRZRGELZEREE
AR E T 31 PRETREEEAY) hetR FEA
WFH) (R 1), ¥ BT 5] F GenBank £ 45 4
( https : Zwww.ncbi.nlm.nih.gov/) H ¢ 3 K 1) ik
xR, R MEGA 6.06 % /il Kimu-
ra2-parameter 5% 8 73 #7 & 55 ¥ 91 YRR AR,

1.1

F1 AHARFANSHRERERER
Table 1 Strains of Nostoc used in this study
G bk FE R
Number Strain Sample collection site
CHAB 2801  Nostoc sphaeroides Kiitz #4644 %8 v % H

CHAB 2802  Nostoc commune Vauch  LLIPGA M FsfsdEL L3
CHAB 2803  Nostoc commune Vauch LLPG& NSl
CHAB 2804  Nostoc sp. WA T T AR
A R B TE VR L i
CHAB 2805 Nostoc sp. PRI
CHAB 2806  Nostoc commune Vauch 1Hi 44 &k JH i
CHAB 2807  Nostoc commune Vauch H 7)™ 5 224 el -1 b,
CHAB 2813  Nostoc sp. WA AT R
CHAB 2814  Nostoc sp. TIPIL A TR
CHAB 2815 Nostoc flagelliforme Born L A K L
et Flah
CHAB 2816 Nostoc flagelliforme Born A2 E A K b
et Flah
Nostoc flagelliforme Born =
CHAB 2817 °F Hift&
o E R} 2 B K AR A Y T
CHAB 2818 Nost . R
ostoc sp SR
CHAB 2820  Nostoc commune Vauch Fg 5t I 2 bl + 4
CHAB 2821  Nostoc sphaeroides Kiitz #1444 %51 i % H
CHAB 2822  Nostoc sphaeroides Kiitz #4445 %8 v 5 H
CHAB 2823  Nostoc sphaeroides Kitz FFHEIE
¥ A= =
FACHB 88 Nostoc paludosum Kutz fgé?é ABLTR B K
FACHB 261 Nostoc commune Vauch & [
Nostoc muscorum C.
FACHB 316  Agardh ex Bornet & KH
Flahault
FACHB 838 Nostoc flagelliforme Born R B ST

XA009-XA019

et Flah
Nostoc sp.

BT Rk BEE AR TR
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PhyML 3.0 #/F " M i RABISAR (ML), Je i i
i+ Modeltest ( Version 3.7) #f:1 ") 8 4115 v 3
HURBERL AR C S,
1.2 ERMEHA ST

DIAE s S KAUSR B A A S 85, 247 PAML
4.9 k4 v codeml BEHR ) 3 Rl R (7 4
FERY G SCBERY RN 53 S - s R ) (A 73 g M 4k
G TR

DA iy L e S 3 ) SR Nzt R I S S
PERVAN — e BRIV A AN, o A RS
W hetR &K B IE A O B S FAE S &, W
P>, WHAEEEREMNS, R o<1, N
AFFEIEGERRA 5, SR Y 3 XT FL RSB A 43 531 4
Mia Fl M2a, MO Fll M3, M7 FI M8, #RJ5Hic i x°
Syt 3 XHER AT LRT (likelihood ratio test)
Rr gy, 3 LU AR [ 1) 22 S I S P SR A B T B
Bimio A 3C-Rr Rl M RGE R F RIS R
SRS ST 563, ARV ET S S B SRR
R, JPXTEGHEAT LRT #2878 test 1 Hudg Ma Al
M1a #EATRISR LRSS, 7E test 2 kg Ma Rl JCAU
(o BB N 1) AT IR, & B R L+ test 2
AT HA
1.3 ZHEHMEE

M NCBI % #8 JF ( https : /www. ncbi. nim. nih.
gov/ ) Hik B 6 4 3 % R 9 ( Nostoc com-
mune) , LA hetR % N J¥ 51 ( GenBank % 5% 5.
AP018326) N Z L7 41, BV MU SL IR )T 5 ) 42
A2 Hi -+ A W {5 BB 9% BT R 34 ( European bioinfor-
matics institute, http:/www.isb-sib.cn/), #|H
TELR B4 Swiss-model, 3 T[] Y5 FEA% it PO 7]
HetR & 1) =4E4514

W 0T 2 B (g APO18326 J 71 Fll % < ) IE
TEBE AL 5 1Y HetR 8 11 4 1 19 20 5 1R 7 41 i A
BioEdit {1 "' AT HU T, A 8 1 R A A
12 Raswin 5420 6 15 9 8 37 15 AR 10 78 14 2 1Y
HetR &% =4l

2 FERESH

2.1 RZEEZEHM

AWFFEHIT hetR ZEPH F 3 73 Fr i) i e Ay 51
R, MR ( Synechocystis sp. PCC 6803) A4
HNERE, 4 ModelTest BT A 25 5%, R &k

i hetR LR B HIM I ML &% % & W0 it 1k
BALR GTR + | + G, RGHFAW B4 R BoR
(B, ASFZE I E 750 0 2 Bk e i I RR 22 g 7K
A AR T ST T IR K BE R ZE (LA R RR . IR K A
JBE) PR E) 2 BRASER R R 4 MR X A~D, H
H, A ST AL 25 BRAIF 5T TN AE 1R AR R (E
F. G3 MM w H¥KT 1); B 10k
5934k ( Cycas) A8 Tk#E,; C o X 2 bRk
IK R AR RS ERE ; D S8 3 B A E Fl
P EREE . T, SRR A AR FEIE i FIR 7K B
T ZECRAF AR P TE 1 535, T LAIX 6 43 3t
— AT BRI AT

2.2 ENEHESH

325 P TEAR A3 BT v S AR SRR A7 e 1) S 2 SR
W3 2 M 3, /s ifich | HORASE A ~
D 4 A4~4r 3R, HMEE 5L, fiss C M
w fliTHE A 16.49504, KW I 5 32 ] e A7 7E IE
PO BIsSZ AL B, DWW o fiiHEBI/NT 1,
FRARZH TR ST . B R
R KB K 2 X w HiE/NT 1, {UE 34
N w KT 1 (CHAB2802 43 1 w N
1.3454, CHAB2815 il CHAB2823 4337 1 e fH K
999.0000), XX 3 443 X HEAT T 40 S A5
RERURGIN X3 AR oh — H R AR A~D LA H
M FE AR H E4T LRT /6 (% 2), 45R R
5y T IE SRR AN B AT AR

PSRRI BRI M3 (L) . M2a (3E$E)
FIM8 (B & w) L w H > 1, SHXN TR
B M1a (UEH ) B8 MO (B — LU i) B Al
FM7 ()RR, 28 LRT R 5, M3 AR T
MO AR BERIRL (P < 0.01), FWK N7 5 4%
MRERE R BA 25 0k, TEAL s B R h B A A
I IE B BE A 1, R hetR 3[R kb F 5 21 47 ik
BEIT,

G- B FEE 7 ANy SO TR,
Hrpsr32 E WFFIRS 8 CHAB2802, 4+ F N
CHAB2815, /3% G Jy CHAB2823, fE4y37 A #&
M 95 K(JFIMEZ N 88.6%) . 432 B Kl i 43
E(JGIMEARHR 65.7%) . 4132 C Rl 45 Y (J5
ISHEAR Sl 64.9%) 1 81 V (JG I MER Ny 74.1%) .
4y D K 40 V(JE RN 53.4%) . 4% E
K 126 TR SMER A 99.7%) | 4332 F A H
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Nostoc sp. XA011

Nostoc sp. XA019

Nostoc sp. XA017

Nostoc sp. XA016

Nostoc sp. XA015

Nostoc sp. XA010

Nostoc sp. XA009

Nostoc sp. XA014

Nostoc sp. XA012

Nostoc commune CHAB2806

Nostoc sp. XA013

Nostoc commune CHAB2820

Nostoc commune CHAB2803

Nostoc flagelliforme CHAB2817

= Nostoc commune CHAB2802

Nostoc commune CHAB2807

8 Nostoc flagelliforme CHAB2815

Nostoc sp. CHAB2813

Nostoc sphaeroides CHAB2821

Nostoc sphaeroides CHAB2822

Nostoc flagelliforme CHAB2816

Nostoc sphaeroides CHAB2301

)Nostoc sphaeroides CHAB2823
Nostoc commune FACHB261

_|: Nostoc flagelliforme FACHB838

Nostoc sp. ‘GP 9401’ AF135808

99| | Nostoc punctiforme AF318069

98| Nostoc punctiforme PCC73102 CP001037
Nostoc sp. CHAB2814

4|:¢\nabaena sp. ‘South India 2006’ DQ439539

Nostoc sp. PCC7906 AB075816

100/Nostoc muscorum UTAD N213 GQ443452

Nostoc muscorum FACHB316

Nostoc paludosum FACHB88

Nostoc sp. PCC6720 AY222372

Nostoc sp. PCC7906 AB075810

Cylindrospermum sp. A1345 DQ439538

Nostoc azollae 0708 CP002059

Aphanizomenon issatschenkoi UADFA1 EF531705

1 ,_— Anabaena flos-aquae SAG 30.87 AY222367
Aphanizomenon sp. TR183 AF364338

Anabaena sp. st8 AF314177
EAnabaena sp. KAC16 AF193250
Anabaena sp. M14-2 AF314178

Calothrix PCC7507 AF135805

(D),

437: Nostoc sp. PCC7120 BA000019
Anabaena variabilis ATCC29413 CP000117

98 Nostoc sp. CHAB2805
4&:6@51‘0&‘ sp. CHAB2818
o4 Nostoc sp. CHAB2804

hococcus sp. PCC7002 NC010475

0.05

Sy

TR TR BRIR S E, A~G AREEM L,

Bootstrap values are noted on nodes and selected branches are marked as A-G.

& 1
Fig. 1

11 E(JERMER N 98.2%) . 4+ G Kl 71 L
(JEIMER N 98.4% ) M IEHEFEL 5, MR
By, U3 E AR RS/ N T 0.05, AR
W IE RO S ES e s AR SR 5, R4 H
FEAEIE R 2
2.3 EEBMNAENM

AT 5T 3 T A R A AR R B, X PDB I

ET hetRERZEAFIHENRERLER

Phylogenetic tree based on hetR gene sequence

47 Blast #2, AP SR # 5 Fischerella
JB 25 (PDBID: 4J00) HetR & 19 19 45 ¥4 kH A &
ik 92.36% , il AL [ R AR AR Y B SRR AR, S
F Uk W HetR 8 [ = 4E 254, 2 X% 5 HE 51
(B 2), B8 Bl K I M A 1 0 386 A0 0 A A X o7
B, fF HetR & =4 10 &5 44 bR s H IE 5%
s (3),
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* 2 FRBSHMBITEMIIBLRE
Table 2 Parameter estimates and log-likelihood values for different models

i e G XEUSRE A THE EBEFRAL 5
Model Number InL Estimated value Positive selection site
LARBR MO N
Eﬁw%ﬁﬁ 101 -3914.917335 w=0.06112 L
One-ratio model MO Not allowed
TR AL A K
HAAL 102 -3914.138998 0, =0.05854, w, =0.09144 JRE
Two-ratios model A Not allowed
TR ER B RS
A 102 -3914.916904  w,=0.06109, w, =0.06250 TR
S 2| Two-ratios model B Not allowed
Branch model — L AR T s
— IR 102 -3014.917312 @, =0.06112, w, =16.49504 R
Two-ratios model C Not allowed
T SR A pas
AU D 102 -3914.879874  w,=0.06088, w, =0.07592 R
Two-ratios model D Not allowed
A H vas
il HZ.KE 199 —3855.852594 R
Free-ratio model H Not allowed
Mia. ik =0.91384, p, =0.08616 IS
it 102 3885082456 | ° P AN
M1a: Near neutral w,=0.03494, w, =1.00000 Not allowed
M2a. #EF Po =0.91384, p, =0.04196
: _ _ TR
M2a. Selection 104 -3885.282456 p, =0.04420, w,= 0.03494
Not allowed
@, =1.00000, w, =1.00000
LA M3: B P, =0.26165, p; =0.60411
Site model M3 Discrete 105 -3848.830993 P, = 0.13424, w, = 0.00000 N?’Ee
w, = 0.03062, w,= 0.33599
M7 (B) 102 -3856.355304 p=0.36378, q=4.72437
P =0.99999, p=0.36378,
M8 (B & w) 104 -3856.356357 q=4.72443 Nzr:]e
p4=0.00001, «w=1.00000
#HPRBE a P., =0.038086, p,, =0.00335
i =0.0341 =1.
Alternative model a 104 _3884 295984 wpy =0.03413, wy, 00000 95 K, 0.886
ey =1.00000, ey, =1.00000
EfRi% a0 D2, =0.03806, p,, =0.00335
Null model a0 @y, =0.03413, cop, =1.00000 AL
103 -3884.295984 b1 : s Wpp =1 Not allowed
ey =1.00000, e, =1.00000
HEARK b P., =0.00000, p,, =0.00000
Alternative model b 104 —3885.282456 wypy =0.03494, w,, =1.00000 43 E, 0.557
ey =1.00000, ey, =1.00000
ZAR¥ bO =0.00000, =0.00000
Ir AL R Null {fn(); | b0 zza =0.03494 ZZb =1.00000 TR
Branch-site model ult mode 103 —3885.282456 pr v e T Not allowed
w;; =1.00000, w;, =1.00000
AR ¢ P,,=0.01470, p,, =0.00136
Alternative model ¢ 104 -3884.285959 g, =0.03335, w,, =1.00000 4851 \(/ %67‘;97;
wy =1.04156, wy, =1.04156 T
EBi cO P., =0.01502, p,, =0.00139
_ P WK
Null model cO 103 3884.28661 wy; =0.03334, w,,, =1.00000
Not allowed
ey =1.00000, e, =1.00000
#PRE d D2, =0.00155, p,, =0.00015
Alternative model d 104 -3885.281658 wp; =0.03488, w,, =1.00000 40V, 0.534
ey =1.00000, ey, =1.00000
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&k 2

i SHE X BRI SHEAGHE IEIRPEN A
Model Number InL Estimated value Positive selection site
FRi% do Dsa =0.00155, p,, =0.00015
_ _ P ITE
Null model dO 103 -3885.281658  wy; =0.03488, w,,, =1.00000
Not allowed
w;; =1.00000, w,, =1.00000
BRI e D2a =0.00791, p,, =0.00075
i =0.03411 =1.
Alternative model e 104 _3881 030046 wyy =0.03 , Wy 00000 126 T, 0.997
CHAB2802 w;; =999.00000, w;, =999.00000
Fix e0 D, =0.10109, p,, =0.00960
Nl r::odel €0 w2:1 =0.03425 :ZQ =1.00000 JERLE
103 -3884.711178 ’ Not allowed
CHAB2802 wyy =1.00000, @, =1.00000
Gk f =0.91318, p,, =0.08682
Ih AL N%uﬁ%(dx | f 228 =0.03404 ;Zfb =1.00000 11E. 0.982"
Branch-site model ult moce 104 _3882.537141  Lbr TOU990%, @ =1 ,0.
CHAB2815 wyy =115.62496, w;, =115.62496
FRix fo D2a =0.91318, p,, =0.08682
Null model f0 0y =0.03404, oy, = 100000 AN
103 -3882.887586 Not allowed
CHAB2815 w;; =1.00000, w,, =1.00000
ogedarale D2a =0.91317, p,, =0.08683
=0.03404 =1. *
Null model g 104 3882 546225 wy; =0.03404, w, 00000 71 L, 0.984
CHAB2823 w;y =127.18806, w;, =127.18806
FRiE g0 D2a =0.91318, p,, =0.08682 TR
=0.03404 =1.
Null model g0 103 _3gg0.800004 Lo 0.03404, w,, =1.00000 Not allowed
CHAB2823 wyy =1.00000, @, =1.00000

TE: 1E 95% 1 99% Ji AR T AL It 1 IEEPE LA A3 BT« 7RI s "R iH
Note . Positively selected sites with posterior probabilities greater than 95% and 99% are marked as “ * ” and “ #* 7, respectively.

% 3 LRT WIE%it=
Table 3 Likelihood ratio statistics

O H A F
Comparison between models 24l a.f. Prvalue
MO vs. A 1.556674 1 0.212
P MO vs. B 0.000862 1 0.977
S ST MO vs. C 0 1 1
Branch model
MO vs. D 0.074922 1 0.78
MO vs. H 118.129482 98 0.0813
S MO vs. M3 132.172684 4 0™
L AR M1a vs. M2a 0 2 1
Site model
M7 vs. M8 0.002106 2 1
avs. a0 0 1 1
b vs. b0 0 1 1
P cvs. c0 0.001302 1 0.97
RS dvs. o 0 1 1
Branch-site model
e vs. e0 7.362264 1 0.0067 **
fvs. fO 0.70089 1 0.4025
g vs. g0 0.691998 1 0.4055

#% . FORTE P < 0.01 KF EZERWDE,
#* . Indicates extremely significant difference at P < 0.01.
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40 50 60 70 80

30

L T T O T L T A I SR I A A I

20
Nostoc commune (AP018326) HLEPKRVKIIVEEVRQALTECKLLKMLGSOEPRY LIQLPYVWLEKY PHQPGRSRVPGTSLTSE
CHAB 2802 CTEP-RVKIIVEEVRQALTEGKLLKMLGSQEPRYLIQLPYVWLEKYFPWQPGRSRVPGTSLTSE

I|I!l|||lll’l|l!ll|ll
90 100

T

Jrrvogre jrrvegas Jrrrege

VIIIIlVilIIV (] LI
110 120 130 140

Nostoc commune (AP018326) EKROTEQKLPSNLPDAQLVSSFEFLDLIEFLHKRSQEDLPPEHOMPLSEALGEHIKRRLLY SG-—
CHAB 2802 EKRQIEQKLPSNLPDAQLVSSFEFLDLIEFLHRRSQEDLPTEHQMPLSEALGEHIKRRLLYSTSI

2 HetR SEEF 53T HES
Fig. 2 Alignment of amino acid sequence of HetR

¢ 7
126 T
CoR i N

AEESEA UL R B AR
Positively selected sites are in red circles.

N ¥ty

3 TESTRE HetR iR ST E A E
Fig. 3 Spatial locations of positively selected sites of HetR in Nostoc commune

3 iig

SRR R TP E AR, e
A IR M KA R A hetR B2 HE &
B ST 53 AL RN R BE S0 T Jl Hh 9 G B R, 31X
$E7R HetR 7E SRS oAb 1 7 v 2 dE 22 (0
HF, MAURRTRIEEA b i, a5
R E SR/ 5 e B s FI B ) SE T i itk — 2P
HeiE, XD 91 TE e B P A SR R
RS2 R AE B R S AN A B T T
K EIREDX, 3] SR T o — S A W F R [l AL 7
WHE ., BT, fE0FiE N e, R
BT BB AT A A R OB 3 (dN)
FA] U3 (dS) M HUAE (o), 38 53X TiHE bk
W A SRR S22 2 RS R W, BT o A
FEA 1 DNA GaifithJ7 51 2 A0 A TR 2 A6 36 4365 17 1)
ST, M dN > dS, Hlew > 1, HitG R
[ EA B2 5, WA R EAER] LR AR A FF ik
B, BIGRt 5 50 48 AH L ) A7 05 5% 43 52 & A i OF i
i, BXAMEKFE ML J7 ik S B A I 1 e 8057 5
) FB, Al o R A TR e o £ e R A R AR
VEFIHE = (I E S B0 52 R, Rl Sr 4 H7
RTR) 32 2 F0AN 1 R 52 A SR 1) I e AR 12020

MR A7 ERE R, RUTZY RS S A
KHER R TGN M, PR R AL (] 2 v] B = AR
— LR BT RE ;TSI AL TR R s R, )
BEWREZYRE A AR A W EZEY G H T
R ARHIF ST AE S SRR RN AN, AR R 35 B AT A
I IEBERRAT 5., KB hetR H& AL 58 51 6k £
JENTF, ATRER IR R, xF T Bk 8 M ok i,
hetR M EIEF AL W EEMAEM, fERIM itk
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