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# F.: KK (Nostoc flagelliforme) j&— R A: B & I8 , HA MUK S AR RGN, B RIRUR Hdk B eI
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Abstract: Nostoc flagelliforme is a terrestrial nitrogen-fixing cyanobacterium with strong
drought adaptability. We performed 2-DE analysis, gel image analysis and MALDI-TOF-TOF/
MS to compare and identify differential proteins from N. flagelliforme subjected to desiccation.
The results indicated that Ferritin, Dps family protein expression quantum gradually declined
under desiccation stress. The Ferritin gene was cloned by designed degeneracy primer based
on identified amino acid sequences. A full length of 540 bp DNA was obtained (GenBank ac-
cess number. HM854287 ). Homology analysis showed that the N. flagelliforme Ferritin gene
had high consensus regions. The secondary structures of Ferritin were made up of « helix and
random coil. The RT-PCR showed that mRNA of Ferritin gradually declined under drought
stress. The Ferritin gene was expressed in Escherichia coli,and a 22. 4 kD heterologous protein
was observed. The results laid a foundation for understanding the drought-resistant molecular
mechanisms and protection mechanisms of N. flagelliforme in extreme arid environments.
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R0 T T S I A A A T A A A R R I
A T B , DT 95 A BUR , Y Lok
o BE, R Y G RN I K TP R
3 5 Ak, S WA 1 TE 2R KT Rk, Ferritin
FARNFZM T I ZEFRIB RN T Ferritin 5P & H:
AH I PR 25 T R A8 Ak, XA A 33 Bl 18 2%k
T Y IR AL A S A R

K3 ( Nostoc flagelliforme) J&:—Fp 43 45 T T
B B PR S DX PR R A T R B, 7RSS
FRBE BB A AR AE R T, B
TR DIRG A BRI T 2 WP S5 W
RO RIS R e Bk
RIS AT T, 15 Jhip 28 X 5 e 4 M 3 )
P Ok A TG YA B AR (ROS) Brg i M4
AV I A BEA N BN A A P R IR 5 R A
ti#E SOD F1 CAT 245" | 1ij T+ Ferritin #1#¢
HHE . ARG FDU HL IR PR B 3S 4 B &%
FETRHHE AT Ferritin (22532835 , JET 5wk %
FER IR LR R, H it — D5 R R B
43 FAVEL BRI RN AT S ER B IR A p g
B ZE e et

1 #RERE

1.1 ##
1.1.1 £¥9HE

K3 (Nostoc flagelliforme) 3% A T EH 311 K3E
FIARA KM, A DB SR KA T 1 5. &%
FAAA R 25 +2°C, LRI 12 h/12 h, L
BEER 200 ymol - m ™ - s 71, RMEK 1K, ik
B R AWM. Bi5% 30 d W SAH
RFNTI R, F o AL T IEF 4 KR A (584
ARSI ) ARG R AR B : (a) RRBEE
WK 4 h, BEdRS KRR 835% £10% 5 (b) RR#E
AWK 4 h G HARKK 6 h, BEAEKER
120% +15% ; () BB MWK 4 h |5 ARR
K48 h, AR KENR 9. 5% +2% , FFHEF LI
MABRE PR YRGBT -80°CUkAH 45
1.1.2 &7

[ AH pH BEEE T %% pH 4 ~7 (24 cm) (IPG &%
B (Ampholine) g 5 GE A H], H OB A IE K

(Bis) PSR e bR 2 BRIR . =558 B 3 3 W e
BRI 3-[3-(IHBE & PN 3 ) — H 234 NG R N
#h(CHAPS) | T b LB RN I H 3 Z — e . —
JBHEE (DTT) g 5 Sigma 2w, @t Z Btk A
Fluka 24 7], DNA SISl 6005 A 8
ARERTEA T, Tag Dye PCR MasterMix, DNA
B¢ [ i) R ek A DI IS W LG i 2R R

YHEARA M. RNA $25t5) (Biozol) \DEPC(Am-
resco) . Tag DNA & 4 . HPRI ( Ribonuclease in-

hibitor ) . pMD18-T #&{4Fi1 DNA Ligation Kit Ver. 2. 0
WH S A LR (RE) A A A (TaKaRa),
DNase(RNase free) . JZ # % MMLV Rnase H~
Wy H Promega i, BikL pET28a( +) (KT
DH5a.BL21 A SEmr B Pfar . 5 thifise i R-250
G-250 4= IfiL3i5 11 28 11 ( BAS ) 230501 38 O 1 7™ 2347
i, J1a il Y TRA RGN WL
SRR YR A B A 58 i
1.2 Fi%
1.2.1 WEBEXRERSH

R AR R BURBLU ) B I i, Uk B2 B SO 4%
(7t 2 B A R W K 2% Bradford (77
w1, WUk FL Ik KSR Image Master 2D 44
4387
1.2.2 % 3 Ferritin §§ MALDI-TOF-TOF/MS Jt
REREYEEITRYEES W

K3 Ferritin i N i % . MALDI-TOF-TOF/MS
RS 53 B PR A ) B 1 R S B8 B SO
5kl
1.2.3 ZEFEEFEZ DNA REX

SR FHE B B AE Y B AR B iR ] AFLP 3£
A (EcoR 1/ Msel ) DNA #LBUZR 4 # B & 3%
N4 DNA,
1.2.4 Ferritin E£FH PCR 1

R Ferritin MALDI-TOF-TOF/MS Bk i & 3%
SRR 2 IR Ay B LR Y A e g 9,
oIS R,P1: 5 ATGC(C/G)T(A/G) (G/
C) (A/G) ATA AACATTGG-3, T #le5 | Hi)¥ 318,
P2: 5(T/C) TA CACACC(A/C)ACAGG(T/A)
GT(T/C)TTAG-3", PCR § "3 &1~ 94°C A5
8 min,94°C 50 s,49°C 50 s,72°C 1 min, 544735
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ANEER, 72°CHEAf 10 min,
1.2.5 PCR =i EEERE

PCR §" 3422 1. O g/L Siawi ik, Il 4l
G HEHS] pMD18-T A& I, RIGHMLERIEIT
B DHS o BR324 41, k3 FH 5 e+, PCR K i)
JE R BRI AFWTF
1.2.6 FIHH

VW P K17 BLAST #r, #E47 SR A
12 Ff] DNAMAN ZR %) SRR 1Y 21 B 3t iR R B PR
FP 35 oA Rl A T W) PR A L 84 A, 32 ] DNA
star 6. O Zfix @ AL ) ¥ 5 #1770 Hr. I DNA-
MAN., PBILLYON-GERLAND £ B J&. SWISS
MODEL R3iFi1 DNAStar # {4} Ferritin 2k 45+
AT 534
1.2.7 Ferritin EEFE#ZRIE

W &S Ferritin JE B R0 P45 8 , B3 T47 1 H
KL 5197, 040 B AE LT WS 9 5 S vk m AR
PRAL(BIEEME4 ) A1 BamH 1 1 Xho T KRl v i) 457
MOFRIZ M) (C1: 5+ GATCCATGCGT-
GCAATAAACATTGG-3';C2; 5’4
CACACCAACAGGAGTT-3'), PCR ¥ & 4K .
94°CHiAs#: 8 min,94°CA5 4 50 s,49°CiH k 50 s,
72°CHE At 1 min, k{7 35 M IR, 72°C LT i
10 min, PCR ¥k 1. 0 g/L SIRME b vk el

J BamH 1 #1 Xho 1 W HI£l4ki% PCR j=4)
Fl pET-28a # 44, [ml WOl ™y, M H W 2R 5
WAk B, etk DHOo o 32 A5 41 e, Kan i ik i
BRI R, BB R 4 A , DA R TR 1K) R
b BL21 &2 A4, LA EE R 1 mmol/L i)
IPTG 5% Ferritin 23k, 12. 5% SDS-PAGE 13k
43T
1.2.8 %3S RNA MIRIERER

R A BRNA B3I, KB FE 41 DNA RS
RNA 2B IRl 2 IR R 32 00 1200 o g el
K2 DNA 1) RNA B HeAE Ry B s iRAAR , B &
25 ub, piRZEA: RNA #i4k 10 uL, DEPC /K
5 uL,6 MIRELIMBENLE 1) pd (N)6 (20 pmol/L)
1 L IBAI ST 70°CE N 5 min, yKH 5 min, FH4K I
A 5 x MMLV RT Buffer 5 uL, dNTP (10 mmol/
L) 2 uL,RNase Inhibitor HPRI 1 uL, MMLV RNase

H™ 1 ul, RAET 42°CREe %1 he RN=HH]
HETF PCR sk —20° CKIRFESS T
1.2.9 RT-PCR 3|¥ig&it

FIH OMIGA2 &% &3¢ Ferritin 5|4 &1t
=4 RT-P1. 5'-CTTCTGCTGGCTGTCTACC-
3, F sl Y RT-P2; 5-TCACTGGGATGTCGTT-
GG-3', 16s rRNA [ p1 (5'-CTGACACTGAGG-
GACGAA33') il p2 (5'-CGGGACTTAACCCAA-
CATT-3") N WhsF R _ 514
1.2.10 RT-PCR 4#f Ferritin fRi% 44

PRI e R A 0 R B WK 25 1 T I R SRR
RNA, $3 IR UG s I8 J 343 31145 )8 cDNA 5 i
47 RT-PCR, ZgBUA A 9 cDNA % 1 L, LA 16s
rRNA B X =5 bR, i i L RT-PCR 78 i 5% B2
W TFEINA cDNA SRR K&, 28 )5 B A a2 18
cDNA B4 i & 33 47 Ferritin 1 RT-PCR #: 3,
PCR ¥ 3§ 24 . 94°CHiAS #: 5 min, 94°C 25 ¥k
50 s,55°Cil k 50 s,72°CHEffi 1 min, JLpkfT 28 4
3R, 72°CHEAH 10 min, PCR =1 1. 0 g/L #ifig
iR Gl
1.3 ¥iEaeE

¥ S i A SPSS 13. 0 #4715 2203017,
REB4S T 25 52 25k

2 HRESHSH

2.1 TEPpBEEHTEHIE Feritn ERRIERK
ESHTER

XA TS AT KSR 1A BT 2-DE
G3ES, R A5 MEH RRIB BT 2 50 1,
Hr Ferritin £ T 5UbhE 261 T 5 BB W IR (p <
0.05) (| 1. A), Xf Ferritin # 47 MALDI-TOF-
TOF/MS 43t fisdie &, 26 W] &3¢ Ferritin 55
JE4 % ¥ ( Nostoc punctiforme PCC 73102 ) Fer-
ritin AR VCHIR Ky 47. 49% , JLE SR )T 5] K
FRIR RS DLk Be (LI 1 2 B R 5 ) #E)3 5
WAL E L 1 B B,
2.2 XX Ferritin EE R PCR ¥ g4 8

Xf R I A DNA AT, LB DNA S BiAR i
17 PCR U3, /=42 1. 0 g/L Silamige i ik %
A& B — 25K BE 5 BB R/NAIAT I DNA 3734 Jr
B(l2),
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a b c
-

| -
. p
’FI'iti" - Ferritﬁ N LN -
F -

&:
1 MRAINIGLTE EQRQGVINLL NKDLADAYLL LVKTKKYHWD
41 VVGPQFRSLH QLWEEHYEKL TLNIDALAER VRALGGYPVG
81 TMEGFLKTAS LKEHAGNVPT ATGMVANLVE DHEQVIRNLR

121 DHVDQSGDEF HDQGTADFLT GLMEEHEEMA WMLRSFIEGE
161  [SLGPDGRQPA EGAKTPVGV B

. " -

A

a: BRFEREFTNPK 4 hy b RIRBMEFBK 4 h )G ARRK
6 h; c: BIRWMEFTPK 4 h 5 HHARKK 48 h,
a. Colonies were subjected to 4 hours of rehydration; b: Colo-
nies were subjected to 4 hours of rehydration followed by dehy-
dration for 6 hours; ¢: Colonies were subjected to 4 hours of re-
hydration followed by dehydration for 48 hours.

1 FEBBFK ST &3E Ferritin 2-DE B it (A) &
MALDI-TOF-TOF/MS U 7E i & 3¢ Ferritin RL B S E T F
3 (RS &|) &£ Nostoc punctiforme PCC 73102 i Fer-
ritin SEEERFF 5 iy I EfL B ( B)

Fig.1 2-DE map of Nostoc flagelliforme (A) and some
amino acid sequences of Ferritin from N. flagelliforme
subjected to dehydration and position of matching pep-
tide segments by MALDI-TOF-TOF/MS ( gray back-
ground) in total Ferritin sequences from N. punctiforme
PCC 73102 (B)

M 1 2 3

2000

1000
750
500
250
100

M. DL2000; 1,2 Ferritin #:H; 3. BH¥:XTIE,
M. DL2000; 1,2. Ferritin gene; 3. Negative control.

2 Ferritin ZEE PCR 84 R
Fig.2 Ferritin gene PCR amplification

2.3 &3 Ferritin B£E B # 7 RASE . B 51 E
B RESHT

JH DNA Jiz [o] i35 2 [l e H 19 e Bk 2 3
pMD18-T g fA I-, %4k 8 Kl i B DHSa, ki fH

PRI T PCR 25, 45 RERWISMNEH I R B 2
BRI, Kb — % iAW DNA R BL&
Wi HI AL, 2 H pMD18-T & f#:@ H 51 i B
i) DNA J Beat A7 Um0 )y, 45 2R R W, H 1) DNA
R BCR/NA540 bp, X WU Y45 2R #E4T BLAST #y
R, WK T R3R Ferritin J: P9 B 4% )3 57 (1
3) o i Ferritin FePX J¥ 5] By #fi: 78 1) A SRR ) ¥ 5 R W
Ferritin 4% 179 N E FLB ¥R H, &L DNA star
6.0 43 #r 2R W] Ferritin 1 47 Wy fif B2 B 1R R
29. 05% , Pt A LR b 22. 35% , i K & AR /L
35. 20% , IR YA FLIR AR M T SR 43 5 15 13. 97%
F18.38% , i Ferritin & EETEEREILER A Leu
(12.29%). Gly (9.50% ). Glu (7.82% ). Ala
(7.26%). GIn (6.70% ). Val (6.70%). Asp
(6.15% ) .Thr(6.15% ),

i F DNAMAN #x (4% & 3E Ferritin B X 1
R FI AR T H 5 GenBank 1) —La g
RHIP ST BLAST LA, IR Ferritin 5
AT 8w AR ST, 5 B 2R 8 (. puncti-
forme PCC 73102 ) Ferritin X X #% 1 /8 [a] 35 $: 35
93. 1% , AR ) Y5 P 15 94. 4% ; 5 &2k ¥ ( Nos-
toc sp. PCC7120) ML N#Z BB la] I3k 78. 9% , &,
PR el U O 80. 4% 5 5 A8 £ B ¥ ( Ananaena
variabilis) . Z B R itk R 78. 9% , AL BT
Pkk K 80. 4% ; 5 £ A4 41 B 3% ATCC 29413 (A.
variabilis ATCC 29413 ) it (R #% 15 18 ) I
78. 1% , A 1R IF) Ui ¥ 35 80. 4%, Tij 5 15 4T ¥
( Cyanothece sp. ATCC 51142) N BREF M
BILIRIFN Y5, 43514 65. 6% F165. 4% (K 4)
2.4 %3 Ferritin — R &#TmiN4 R

iz i DNAMAN %k f4:, PBILLYON-GERLAND
15 B J% . SWISS MODEL 3 fil DNAStar # {4 %}
Ferritin 45 M4 7 B0 20 A&l SRR W], &3¢ Fer-
ritin FEEJEH o WA AR (R 1) .
2.5 Ferritin ¥ E. coli thjRiE

PCR "1 Ferritin J:[X , ¥ 8 Ferritin £:R 3635
#BAk pET28a-Ferritin, Y48 41 i ki pET28a-Ferritin
AR KT, B R E BRI h g Mk 5
R, BEIUBORL E4 T PCR I A HI ik, pET28a-
Ferritin 28 S VI ) , 4 540 bp 4G — ke 5%
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91
31
181
61
271
91
361
121
451
151

ATGCGTACAATAAACATTGGTTTGACTGAAGAACAGCGTCAAGGTGTAATTAATCTGTTAAATCAAGATTTGGCAGATGCTTATTTACTG
MRTTNTIGLTEE QR GV I NTILL N QDL ADAYULL

TTGGTGAAAACCAAAAAGTATCACTGGGATGTCGTTGGGCCTCAGTTCCGCTCTTTGCACCAGCTTTGGGAAGAACACTACCAAACGCTG
LVKTKXKKYHWDVVG?POQFRSLHO GGLWETEHYQT.L
ACTCTAAATATTGATGCTTTGGCAGAGCGGATTCGTGCTTTGGGCGGTTATCCAGTTGGCACATTGGAAGGATTTCTCAAGATTGCTAGC
TLNITIDA ALATET RTIRALGG GY?PVGTILEGTFTLEKTIAS
CTCAAGGAACATGCTGGTAATGTTCCCACAGEAACGGGGATGGTATCTAATCTAGTGAATGATCATGAGCAAGTTATTCGTAACTTAAGA
LKEHAGNVYVPTATGMVYVSNLVNDHEI QVIRNILR R
GACCATGTGGATCAGTCTGGTGACCAGTTCCACGATCAGGGCACTGCTGACTTTCTGACTGGACTGATGGAACAGCATGAGGAAATGGCT
DHV DQ SGDOQ  FHD QU GTADTFLTOGULMEQHETEMA
TGGATGTTACGTTCATTCATTGAAGGOGAAGCACTAGGCCCAGATGOTAGACAGCCAGCAGAAGGGGCTAAAACTCCTGTTGGTGTGTAA
WMLZRSTFIEGEALGTPDGT RQ?PAEGAIKTT PVG V *

3 &3 Ferritin DNA IR HERF 5 ( L1T) RIESHEERF 5 T17T)
Fig.3 Schematic respresentation of the nucleotide sequence (upper lines) and its
deduced amino acid sequence (lower lines) of Ferritin of N. flagelliforme

x"1 £33 Fernitin ZF&HTAE R

A 109% 9I5%99% 85|% 8?% 7|5% 7|0% 6|5%

Nostoc flagelliforme 93%

Nostoc punctiforme PCC 73102 799%

Anabaena variabilis ATCC 29413 96%
(]
Anabaena variabilis 70%
Nostoc sp. PCC 7120 100%

67%

Cyanothece sp. PCC 7424
66%

Cyanothece sp. PCC 7425
Cyanothece sp. ATCC 51142

B 100|% 95|% 99% 8?% 8?% 7|5% 7|0% 6|5%

Nostoc flagelliforme j&
Nostoc punctiforme PCC 73102

lAnabaena variabilis ATCC 29413

82%

99%

Anabaena variabilis
@18 | [100%

72%

T

Nostoc sp. PCC 7120 1%

Cyanothece sp. PCC 7424
65%

Cyanothece sp. PCC 7425

Cyanothece sp. ATCC 51142

A: BHBIFPIMEAR ; B: EHBFH MEWN . A R TR
TR B BTE BRI 2 2 B R BBk AT
(PCC 7424) . ¥5#T3&(PCC 7425) .53 (ATCC 51142)

A: Homology tree of nucleotide sequences; B: Homology tree
of amino acid sequences.

4 Feritin ZEEBF | MK EBRF 5 F iR
Fig.4 Homology tree of nucleotide sequences and
amino acid sequences of Ferritin

WL, SR BER/N—3 W)PEREVHAN
DNA FBotd: Ferritin 22X, % pET28a-Ferritin [
P ok 4k 3] BL21 RS2 AT, IR LA IPTG 5%
Ferritin 5 |9 %1% , SDS-PAGE Hi, yk 45 . 22 Wi A5 K&

Table 1 The secondary structure prediction of
Ferritin from N. flagelliforme

I olgiE  pITE s BERLE

Method o helix B strands Tumn  Random coil

Q0 8 81

DNAMAN (50.28% ) (4.47%) O (45.25%)

PBILLYON-

GERLAND (641;8"/) (1 gs°/) 0 (33?3027)

Hopfield(HNN) R St e
116 63

SWISS MODEL (64.86%) 0 0 (35.14%)

DNA Star % 14 27 45

(Garnier-Robson) (53.07%) (7.82%) (15.08%) (25.14%)
* FHREEH; = HEREERE > .

* Amount of amino acid; =+ Amino acid in total percentage.

MEEAEER(ES), I EEATTFRAN
22. 4 kKD, 5K Ferritin 4y Fa2AHiE. L8 EH
A, IPTG 555 h FANEEL A S 4R EH B
B 72.5%,
2.6 EXTEMEZHT Ferritin BEERRIEIFHE
BBORT T R4 T &2 3200 6 RNA, Ik 17
W, BUERIK L RNA 347 Bk 5, JH A R I R i
YA T RT-PCR §7 34, 350/ U W PCR 7=
YIAES IR R B F Ik A BT 45 SRR W, B T
R BENTR, Ferritin 18 %% st /K - 28 35 1t 14 7 [
%, 425K T4 48 h J5 Ik B BALF Ak
MRS & (p <0. 05) (& 6) ,ix 5 Ferritin £E T4
AR RS T IR B A —B,

3 it

YT T PR T RN 2 4 K E I ROS, i
T ROS % 4id HoA7 ™ B 45 F 41, P ik ROS 1y




F1 B TR AT &3 Ferritin 2 R8RSR A B 77
kD 4 5 6 SRR, Hoge ik RO AR Bk Ak s A L
97.4 =

66.2

427

31.0

22.4 kD

14.4

M: BOTREE; 1. REFNETORHAT; 2. PTG S
Wz BT 3: RBEFWHMPOREMLT; 4: IPTG FR
1 h PR T 5. IPTG #5593 h I IH:EDRFAL T ; 6.
IPTG #5535 h IR BRREAE T

M: Protein marker; 1. IPTG uninduced negative transformant; 2.
IPTG induced negative transformant; 3. IPTG uninduced positive
transformant with pET28a-Ferritin; 4. IPTG induced positive
transformant with pET28a-Ferritin after 1 h; 5. IPTG induced
positive transformant with pET28a-Ferritin after 3 h; 6. IPTG in-
duced positive transformant with pET28a- Ferritin after 5 h.

5 Feritin EAEXBITEFRILN
SDS-PAGE H ik H i
Fig.5 SDS-PAGE map of Ferritin expressed in E. coli

A B C

16s rRNA

A: RRFEFIBK S h; B: BEFMEADIBAK 4 h 5 ARR
K6 h; C: BHRMEATTHPUK 4 )5 HIARIK 48 h,
A Colonies were subjected to 4 hours of rehydration; B; Col-
onies were subjected to 4 hours of rehydration followed by de-
hydration for 6 hours; C. Colonies were subjected to 4 hours
of rehydration followed by dehydration for 48 hours.

6 TFTEBMBHFHTLIE Ferritin 3RiLiE
Fig.6 Semiguantitative RT-PCR reveals the transcrip-
tional dynamics of Ferritin when N. flageliiforme subjec-
ted to desiccation

BB oA A T S i PR 4R R A TR R
Shirkey 2 ANy, S5 4 F1 ok PR AL S %o 9 3 i
AP A EE . ARG REY, K
3¢ Ferritin 35 S Bl T 52 W0 W IR g Ui
AR 1) , i Ferritin j2—F) Dps & , AL
HATRRA A S e i Ho R —Fh RS s e M,
Jeak 2B AR 2, R, X —
255U 7R Ferritin 78 &30 SAEH A RE R # T &

SRR A A B I AT A 43 G LR 418K
IR Ferritin 2350, HRTEA WIS 1Lk,
LA (i) RIFHFAHBA R MRRES
VeSS R Rk Ferritin (2635 SR 90
R R EF RPN BB R . R K T
TR, KT EKRAET. 3% ~11.2% Z
), Mu A K B AL 616% ~ 1258. 4% Z [A], M X%
KEAAR, R 1% 247, SHAM S A:A M b, Xt
AR TSR FA TR Kl R RE 0 kA, &
RAT R FAT , FBRAR RS, oA TG
15, B RRE T W, IR S K I, A 06 A A R
RE ST, R, RIFEMAE TR KR RbL
Wi Fep, Ferritin 5335 2 Bl Bl PiifE e 2 5
oAt R A H 5wk A T 2R T, R B IR A
BT,

N ARy e AR D A s B B s W N o L
FEMA AT EREA R, #iE T T ML
JAEY Ferritin 19, 2 3% Ferritin 25 2 1) 2 3418 17 )]
BT M |, P T e T R SR 4 Ferritin
HISER o TR Lh 3 R B R SR Ferritin Ji R A7 4
TR ST, 5 B 2 2k 3 (N punctiforme PCC
73102) Ferritin Z: R # B BB 6] JE 4 15 93. 1% , &
PRIFIR R IR 94. 4% . 2R &5 M B R B & 3% Fer-
ritin B o SREEFIBENLAS AR . X AHE—E BT
JY R Ferritin G54y S FLAE B 2 8 388 T 52 B 480 R by
TENZES el 40 PR A A A0 P R 5 o 4 1K
MBI AL S5 i 252 T kA, RO, ABF A
T R Ferritin 303 R 8 AR, 23R 3\ T i 2R
I8 70 % D L, AR i BN, 4
Ja R AR KB AE 7= Ferritin $241L T80 4K 35

B30 W
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