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IR EAEF . SR R AR UL S A WG 12 de 55
WFFE 453

M T EE R GFP MR SRR E A&
BRI B AN, 958 52 Rk Tk R R e
JERS AR, Rk AR, TER IR RIR T 45
ARasE, BTN T i SRR . smie ok
THRAEY MM . Kiss L2 FiRGE 4% (0 75¢
Y RALK CGP (consensus green protein) Ay
B, SE 3 R A I BERLZE AR TR e, ARAS— A H e
2 (5 e 1 7L A eCGP123 (enhanced CGP
variant 123), eCGP123 &1 245 NEIEER, /T
2J°4 28 kDa, GIn62. Tyr63 Fll Gly64 £k Fl
AT LR G RE A 3 e A Oh 1) A A 1 o 3 e R
B, eCGP123 HYIUARIEIE (Ane=495 nm) IR HLIE
(=305 nm) 5EFA= 7 GFP A3k, THMAE
MRErE, MRIE DL SR B ReR e at
i, eCGP123 HE alfE N mifaRmR A T ¢
SEhRicH o B TR (Sulfolobus) e SR ity T HH AT LAES 1
WHAEEERRB bR, HA KM pH 1.0-5.5,
65-85 °C, JEUFE I A AR, HAR Henche
EAEM R G PIRALIT R (S, acidocaldarius) il 2%
T TV BY G B AN [R) A5 AL ol 2 SR A2 1A 241 i Bl AR
MSZIRET, FRMERIK T eCGP123P, KT,
eCGP123 fig 5 FH T AL M- T8 EA 735 1 B 20 i
L SARNE A EAE SR AIE R, WRATET, Rtk
AL A B PR 9 25 D e S IR A A 5

AMFE FEXT eCGP123 BYIE R VA T8 S T
SEM, EERBEAMNIER, A eCGP123
5ERAANFE A ENMK HEARE, 28ER
% ¥F T8 (Escherichia coli) #1 VK & i 1k M 5 (S.
islandicus) PP AL H A 235, TR] B AG I 2¢ S 43
fii, o HEEBAMEN, SRR eCGP123
1E S. islandicus & ML P T E A E A AT ATHE .

1 AR
L1 Bbk. BOR-5 ARG

E. coli DH5a 5 E. coli BL21-CodonPlus (DE3)-RIL
ARSI ERAT, WRE S islandicus E233S J& lacS
N pyrEF JEPRISUBAE K, BT 2R R pET-22b
Sulfolobus-E. coli ZEWIEAA pSeSD (45 pyrEF Fric Ik
7. BRiIPE I DIEE . DNA Ligation Kit 4 [ 524: 4
T PR\ F](TaKaRa), EasyPfu DNA B4l
bt 44 /A n], Gel Extraction Kit, Plasmid Mini
Kit, Cycle-Pure Kit /4§ OMEGA /A F], HRP fric
AT/ TR BT . BRI R AR SR A 5 ]
# Gelrite/Phytagel 14 H 3£ [¥ Sigma 23+, $i His-tag
(2 SRR AATINAE LA F], NiT-NTA 5iRhH
FHEIA H Invitrogen 23wl , FA G0 E = et
12 ¥

1.2.1 BRALMBE MCSV MR FREE . THLERE R
FE(M) ., 0.2%R /K i i & [ (Casamino acid, C). 0.2%
FERE(S)S 1 mL/L 1000x4EA4 ZIRA (V) , pH 3.3,
1.2.2 MTSV AEFEFRE: THEEFRIEM) .
0.2%2E F1E(T) . 0.2%FEHH(S)5 1 mL/L 1000x4E 4
ZIRAW(Y), pH3.3.

1.2.3 MTAV WAEREEFRE . AR RIEM).
0.2%2E [ (T) . 0.2%F HiAF B (A) 5 1 mL/L 1000x
A RIRAW(V), pH 3.3,

1.2.4  BALF B EMAREFREE . AR AR ARG 7R
FH I MeCly/Ca(NOy), B % 10 fi5, IFIMA
0.8%EE 47 Gelrite/phytagel, pH 3.6-3.8.

1.3 eCGPI23 ERE AL 5EH

& eCGP123 R ILRR T 5N S. islandicus
T B R IEYE, W R ER A TRRA TR A
FEfL eCGPI23 LI B3 1+ (OF & 4 1L %5 1
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T MALIG Y eCGP123 SR 5 AT B8 &
D PR A 1 el AR R BRI 52
1.4 eCGP123 FH Rl & H A BB it 2

MNCBI W3 535l 3% E. coli H fisZ (EG10347)
PA K S. islandicus " upsE (SiRe 1879) . pcnal
(SiRe_1602)F SiRe 1200 25 H LR, #1154
(F DIFYIG IR B W eCGP123 JER 4353445
| pET-22b F1 pSeSD Jir k[ Nde U/Sal 1 #1 Nde 1/Mlu 1
DAL ER], PRGNS, T eCGP123 BEHY 3'-
K D HWIERE, Hd, fisZ E423] pET22b-
eCGP123 ) Sal 1/Not 1 Z[a], T upsE. pcnal F
SiRe_1200 43574455 pSeSD-eCGP123 f4) Miu 1/Sal 1
Z ] Y , 5198 pET22b-eCGP123-C-His
pET22b-eCGP123-FtsZ-C-His . pSeSD-eCGP123-C-
His . pSeSD-eCGP123-UpsE-C-His . pSeSD-eCGP123-
PCNAI-C-His Fl pSeSD-eCGP123-SiRe_1200-C-His
GRIBTHL
1.5 E. coli PEHFT XS4k

223K okl pET22b-eCGP123-C-His 11 pET22b-
eCGP123-FtsZ-C-His i3 # i :5 A %8| E. coli
BL21-CodonPlus (DE3)-RIL 4ififiH, 7£ 60 mL &
100 pg/mL ZFHFH X | 34 pg/mL EF R LB

TRREFR IR BE TR M B ODegoo (HiAF 0.4-0.6 B,
HIA IPTG ZEZWJE 0.5 mmol/L, 7E 37 °C F4k&:
P HiFE 4-6 h, 4°C. 7000xg &5.0» 10 min, YA
FR. WA 10 mL BEEEZZ sl A (50 mmol/L
Tris-HCI, pH 8.0, 100 mmol/L NaCl), 7484
PARTIVE BT 0K b fF A7 M A i BE (P2 200 W,
FEFEESE] S s, [EIRAETE 5 s, 8 7REL 100 1K),
WG ZHAIT 4 °C. 10000xg B.0> 30 min, K5 B
T 80 °C #UbFH 30 min, 10000xg B0 15 min, 4
WFRS IR IS T 4 °C T HHMTHIRE2(0.6 g/mL)
DUVEIT R . 10000xg B0 15 min, $8 FPTEN
10 mL fREGE vk A AR IT B THBESE vl A
T 4 °C I ENT . WEAERN 0.22 um JEHELT
W€, SRJ5 I Ni-NTA SERZHrikalife, Z<8E [ &
A 40 mmol/L BKMERYZZ P A WETE, BHRYEF
5 250 mmol/L BRIk ZZ hile A PRI, 153 H &
120 °C {47

WHIEW 3 Rk E coliipET22b | E.
coli/pET22b-eCGP123-C-His #1 E. coli/pET22b-
eCGP123-FtsZ-C-His, ¥ T 75 °C # 43 30 min,
RIGT 4 °C. 10000xg B5.L> 15 min, FHHUEH)F
()35 1 5 EFT SDS-PAGE 43#7, FLA His-tag 4%
SPEPUA . ] Western blot 462 [ B R ik o

F1. KARFAAMSIY

Table 1. Oligonucleotide primers used in this study

Gene Primers Sequence (5'—3')

eCGP123 eCGP123-Nde 1-For CAGAGAGTCATATGGGAGCACATGCA
eCGP123-Mlu 1-Rev GGACGCGTTGTAGAGTCTAATCCTA
eCGP123-Sal I-Rev CCTGGTCGACTGTAGAGTCTAATCC

ftsZ ftsZ-Sal 1-For CATCGTCGACATGTTTGAACCAATGGAACTTAC
ftsZ-Not 1-Rev TATCAACGCGGCCGCATCAGCTTGCTTAC

upsk upsE-Mlu 1-For GGACGCGTATGAATATTCTTCAAGAGTATTCTG
upsE-Sal I-Rev CTAGGTCGACAATAGCCTTTGTCTCAACT

pcenal penal-Mlu I-For GGACGCGTATGTTTAAGATTATTTACCCTAATGCG
penal-Sal I-Rev GCCGGTCGACTAACCTTGGTGCTAT

SiRe_ 1200 SiRe 1200-Mlu I-For GAACGCGTATGGCCTCAAGTAAAGTGG

SiRe_1200-Sal I-Rev

CGCCGTCGACTTTCTGCTCTTGATTAG

* . . . .
: The restriction sites were underlined.

actamicro@im.ac.cn
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1.6 S.islandicus P EAFE LSS

¥ eCGP123 N Hah & B A FRIB R HEFE A S.
islandicus E233S EZ MM, 5208 K k44
T 77 9 W SCHR 9] B A T 1Y R IR AR AE TR

TN B (R3S 3 K P ) =2 BTREAF B (o 5 3 K

RSP SR , R RIS . BURIE ODg
{E T AHIA B i 4L EF T SDS-PAGE il Western
blot, ZrHrEE FIRY&RIX,
1.7 eCGP123 3 & AR SE(EH T

¥ eCGP123 % A (1.5 mg/mL) T 50-80 °C
TALFE 30 min, SR )5 T 4 °C.10000xg #5.0> 15 min.,
W24 pL SR E A FIE 2T SDS-PAGE 43
BT, AR A AR E P

fdF UV-2802H 24 MA] WAt EETH Rt e
TN PR FDIE eCGP123 4R RO ERE
B MERT, AR ERRMI=CIOLE, HiikEs
BEAA 400 nm, e EPE A 650 nm, SR ECH 1,
FHREE N 1 nm, SRIGLIOEZERK IS, A
FESOREPY, SE R B, RS 1.5 mL
eCGP123 & F1IAW(1.5 mg/mL)iK) H M ARE
FENEHE, RRIOCREEERE . Sz iR 30
1.8  eCGP123 Bl A8 1 3Rk 4 M 12 SeAar i

BUS pL AbF X5 KA eCGP123 K H gl &
B RIKERA AR T8 b, 585 R,
BT LSM 780 fa & HUE oG R A8 WA (Carl
Zeiss) I, dlaT FHMEECE , WSS RO 5
AAEOL, A3 HT B A EE A4 I
1.9 GG A K 2 2

BxT IR A Sis/pSeSD il eCGP123 i ik
¥k Sis/pSeSD-eCGP123-C-His 7E MTSV W45 55
Ferh ZUOE AL, B E MTV AR IR 5, 24 ODggo
B4 0.5-0.6 IFE4EF] MTAV #5535 5t | #h0) 1h

ODgoo THZ°H 0.05, HM 3 A~ F17, B 6 12h
M 1K ODgoo 1, HEA KBTI T %,
SRJG 2 K2

2 ERFAH

2.1 eCGPI23 ZEHAKIMAL

A% Don Paul 5B 1 eCGP123 HIHLR )T
HIBIF S, islandicus RS T REE, FeA14k
HHER T 4K 735 bp. Sl 245 NEILER K
eCGP123 JEH . FEMALR) eCGP123 JEH T A H,
ZBOFEN TR S. islandicus WAL T, /DECH
WAL T, %A Ndel, Sall, Not18{ Miul%
W HBFUINL A, TR
2.2 eCGP123 #fa e HMIBOBE ST

T Kzl eCGP123 2 B REUSAE = il T RUE A7
fE, AT Ni-NTA #E4lifb /5 ET7E 50-80 °C
PALFE 30 min FE§.L, A B T SDS-PAGE
K (& 1), . SDS-PAGE 45 57 L& Y, eCGP123

Soluble fractions

37°C O O O O
kDA M TP P S & & N
16—

66 —

45 —

35— g
.Q----.«

25 — b‘ -

g s
%5 s
N S

1. eCGP123 ZEEMIMTZE LD

Figure 1. Thermostability analysis of eCGP123. eCGP123
was treated at different temperatures for 30 min after
purification by Ni-NTA column. M: molecular size
markers; TP: total protein; P: precipitate; S: supernatant.
The arrow indicates eCGP123 (28.6 kDa).
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(28.6 kDa)fh M AATR E A AE T UL IS 19 i
o, RIEFFRAT A, PUbHEE N E AR R 2
oefa, B, PFRETIRERN], eCGP123 HAR
PFFEENE, A, FRATIE T eCGP123 %
WAE 400650 nm Y17 Rl N 1RO 6 EE(EL(B 2).
G5 WK, eCGP123 i KPR K A 493 nm,
5 Kiss ZEHfFot 45 R —5%01,

1.000
2 0750
4 (493.0, 0.749)
Q
§ 0.500
5
£ 0.250
<
0.000 : .
400.0 450.0 500.0 550.0 600.0 650.0
A/nm
2. eCGP123 UK &I E
Figure 2. Absorption spectrum of eCGP123.

2.3 E. coli ¥ eCGP123 1 eCGP123-FtsZ f) Rk
H5IOtEM

R TR eCGP123 J& /38R BETE H il 40 Py
TEREFEM TR, JATHE e eCGP123 1 C-
K E. coli KR FisZ B, JEXTAG E 5
SREM, i HOCE R A BB ISR
AT . FtsZ (filamenting temperature-sensitive
mutant Z)& & EAZ Y T BRI UE R
IR, B DA 2L R a], T LR IR S
F, 2541043241, Western blot 43145
KW, st IPTG %%, MG 8 H eCGP123-FtsZ
1E E. coli P IR 3). [N, SO6E 4R
KW, 1E 465-495 nm PO IEHEATEHIN ,eCGP123
LB M P I OC RS A (B 4-A), e
eCGP123-FtsZ iR IxAMIH, 26T 201

actamicro@im.ac.cn

3. E. coli 1 ¢CGP123 1 e CGP123-FtsZ HFiE 5 74
Figure 3. Expression and identification of eCGP123
and eCGP123-FtsZ in E. coli by Western blot analysis
using an anti-His-tag antibody (o-His). The samples
from each E. coli strain are loaded onto SDS-PAGE
(upper panel) after heat-treatment at 75 °C for 30 min.
M: molecular size markers; Lane 1: proteins purified
from E. coli/pET22b, as a negative control; lane 2 and
lane 3: eCGP123 and eCGP123-FtsZ. Predicted protein
sizes of eCGP123 and eCGP123-FtsZ are 28.6 kDa and
69.6 kDa, respectively.

FE AN ) ) R (& 4-B). DA 255 2 A
fRIEH FtsZ DhREAHW) G, 83 T FUM A 45
UL eCGP123 A LI T E. coli 4 i+ 2& 11 o3 a2
(AINET
2.4 8. islandicus 1 eCGP123 R HEREEH
K EIOLEN

BT A cCGP123 A 75 7L VE P IE TR 14
S. islandicus FAE RN EFEN T H, FATERST
SRR E S B S Z G . Hd, UpsE
(UV-inducible pili operon of Sulfolobus E)J2& 1 %4
IERANR B IR AN MR TR L IV BB B 454
(type IV pili-like structure)ftj—4~ 5 20 W 57,
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(A) DIC

(B)

FITC Merge

4. E. coli M8+ eCGP123-C-His 1 eCGP123-FtsZ-C-His B E i
Figure 4. Localization of eCGP123 (A) and eCGP123-FtsZ (B) expressed in E. coli cells. eCGP123 distributes
evenly in the cells, while eCGP123-FtsZ mainly localizes at the mid-cell division site and both ends of the

rod-shaped cells. Scale bar=2 pm.

E—F IRl ATPase, &N T 40 F12 T
PCNAT JEAH R R S 5 DNA S il i 57 =
K PCNA (proliferating-cell nuclear antigen, H44H
A MRS R SR Y R E T A
JiHh DNA & il i X3! AT S0 56 = o 45 R &
i, ESCRT-III (endosomal sorting complex required
for transport II)[EJHFEF SiRe 1200 =541 fifl 4y
2, ME AR RO T 9O E AL M &
W, HEAMTIEASZA 2 i, J3%
IR HFR S loop X AR AR 2 3 B M A 1 52
%, BRI S 2LEpE

A TR eCGP123 Fill G H R IB TR L EEA S,
islandicus 2L, e FRIBHEMK, FFERIRAE
HOMABTRAR R EA 75 33K, SRS TEANTR] ODgoo
(ELHCHH [RIECRE A 40, 9547 Western blot 73 #r . £
R, eCGP123 S G eCGP123-UpsE.
eCGP123-SiRe 1200 #BAJ DL 3R ik, (H A I A4S 2]

18

eCGP123-PCNA1 (5, ZUCEHE LAY RZED
(1 5).S. islandicus A, pSeSD-eCGP123-PCNA1-
C-His iUk S U IESS R R, Rk FORAFE T
R rh, e R OO R AR B T REAG I
FFIRMM AT BLHh, FATE E. coli
ALK E] eCGP123-PCNAL Wik, Hik, &
HEWT, ATRER M T S islandicus "PiZE H R IL
AR, REEWBEFES . WA, T
eCGP123 7E S. islandicus Hid Fik SRS 52 2
MIAE, SRSz, FATRN T eCGP123
o RIBWARAAE K2k, 45K eCGP123 13k
R TE AR5 AT 25 JTORLAY X B8 B ik A 1 BT IX 51
Kt eCGP123 s FRIkIEAFEN S. islandicus i)
(A (] 6). TS A0 3 ANl A 5 1 13 353k T bk
t, HA eCGP123-SiRe 1200 3k 7235 S840 4=
K254, A5 SiRe 1200 25 40 73 47 K (45
RARIEIR).
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S
® e &
© D 32‘ NG
) O S

3 o <¢;C S
C}& fzs\ QG" C‘ﬁ ‘&6/
AR A
CsQ\ CsQ\ C$\ C$\ @”
kDa eC’M @C’ 7 @C’ @C’ @C’

25—l
ODyy -  0.60.90.30.50.6 0.9 0.6 0.9

a-His

5. 8. islandicus F eCGP123 R HEEEHMRIX
5514

Figure 5. Analysis of eCGP123 and its fusion proteins
with C-terminal 6xHis-tag in S. islandicus by Western blot.
The cell extracts of the expression strains at different ODgq
values were taken for loading onto SDS-PAGE (upper
panel). M: molecular size markers. Predicted protein sizes
are 28.57 kDa (eCGP123), 82.60 kDa (eCGP123-UpsE),
56.04 kDa (eCGP123-PCNA1) and 53.59 kDa
(eCGP123-SiRe_1200), respectively.

DIC FITC

——pSeSD
-0 pSeSD-eCGP123-C-Hi

10 20 30 40 50 60
i/h

6. eCGP123 IRIEAREM S. islandicus 1<

Figure 6. eCGP123 overexpression has no effect on

the cell growth of S. islandicus. The OD values were
measured every 6 or 12 h. The growth curves were
obtained from three independent cultures. Error bars
indicate standard deviation.

AN S, islandicus AHMEH ) eCGP123 K H:
A G AT T OONE N . TE S BT hiR b ry 85
FrAEP IR AR AR, UL TR B A KA B A
BT R AR BEBOCERERMEE T, llsotn
G o QR 7 FR  ZEBTRAARES S5 19 eCGP123
iRy, HOOLFMREA M, B ATE
AT, IR, 55 Western blot 45 —% .,
TE eCGP123-UpsE Rkl rf , 26y =)o,
H 2 M w0 SR A, AR PR T A0 |,
K& EADOE R Z AR . o TRk hE
AR, DL I BB o) 1 S i — 2R R A O
PRENAEAN AL F (K 8).

DNA & ¥ 8hJ¢ PCNA C )32 i F LAzl
JH 52 il A (replisome) (1) 240 L P9 7 o7, A Ak R 5t A% 552

Merge

7. 8. islandicus #FAH eCGP123 BI3EF E L
Figure 7. Localization of eCGP123 in S. islandicus cultured in the medium containing arabinose (0.2%). Scale bar=2 pm.

actamicro@im.ac.cn
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& 8. . islandicus #HBE® eCGP123-UpsE B K E L

Figure 8.
B £ Z4IE W] PCNA 7EB AL TR DNA S il v & 44
HFEINAE, PCNAL (SiRe_1602)Z4 i R i HF &
5 DNA S il 725 =R IA& PCNA MEZEWHEZ
— o IGHT, Bell BRI PCNAT R R AEHUAXT
A2 Gl 119 S. acidocaldarius ZH S T 9028 ¢
Jehnic, TR RIARTOCEN . BIRESR A,
REBHARCHAMEHSA 1421803 PCNAL
foci, WAL 4 4> .5 1 6 > PCNAL foci,
[t B B PCNAL foci i K >4 )
PG, HE foci FAHZ AT DNA X517,
FAN BT S 55 1Y eCGP123-PCNAL
Kikdiper Lo, RAELEHMAPSHE 14
PCNA1 focus, KRZE4tffiH ) PCNA1 foci (H

DIC

FITC

Localization of eCGP123-UpsE in S. islandicus in arabinose medium. Scale bar=2 pm.

2k 4-6 N ULE, HIEIXLE foci A — 1Y XI5
OYAT, A S A KRNI, 5 2 AT RIS
H, ATRERNI T DNA BYIXIR(E 9). iilid 5o
PFER AT AN A% PCNAL i#F175E
B, 138 T HB AN A i S s A, &
AT AT 58 2 R Ay R o 2 11 A7 ks 22 T 1) 2 5
Ik, BIHTE A GILBHRICHUA T [ E 14 20 i
HATFRIC, A RA RS R R YO R
e (SR IR Y N ) S LD S S
B XA A B AT T A P 04 B SR TS
IENAL, BFEZOCRMEE T IOLH K, 2OUES
BE5 ., BT, eCGP123 15— EFL R FRIE T X
S. islandicus AIHF PCNAT FRIEZ0M A7 H94E

Merge

9. S.islandicus #HfEH eCGP123-PCNA1 B3k E AL
Localization of eCGP123-PCNAL1 in S. islandicus in arabinose medium. Scale bar=2 pum.

Figure 9.
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FAT S 5 = A R S BT AR AR AL S
islandicus "' ESCRT-III [A]J5 2 [ SiRe 1200, i
SURAN I TE TR (SE 7 DN =7 s o S B S vy (S
MR IE S, FIRE R AR Rm, MELUEN ., Z
J 4 U REME U5 S B AR SR IR T HEA T A B 8
SN M LB, SiRe 1200 5E {7 T BIKs 43 2L 41
M rhiE, = 5aMp %, 1Ak, st

DIC

Sy A T AN MLE L, AT RE A i A B IR A G
TATWE FERA S5 eCGP123-SiRe 1200 %
KA DRI, TERA A, — A AE
3-5 4~ SiRe_1200 JE WY focio [HE}, FATHAE
240 L %) v ) o7 B UL S AR B 2 A A, 5 S
1T O O LA AL, (R B L S
(K 10).

Merge

& 10. S. islandicus ‘A H eCGP123-SiRe_1200 A% Y E L

Figure 10.
3 3t

T S. islandicus "5 7E 75-80 °C. pH 2-3
MR BRI R, B, TN T EEAY
AIFAZAE Y 2R 0O 1 GFP S H AR (AL
-Gk T v S R vk Sy Ak T b, g
PEE I RK eCGP123 HA B EIME TS
BRI IVERE M R R S R, BT
SRR AT, A FTREN T S. islandicus 35
RSN I VAT A L

it eCGP123 AT G L, Tl 10>
SSE T TE E. coli 1 S. islandicus H eCGP123 il
B EARIRFORIFIR R, B RIRRN R

actamicro@im.ac.cn

Localization of eCGP123-SiRe 1200 in S. islandicus in arabinose medium. Scale bar=2 um.

WMELFKW, 75 E. coli W, eCGP123-FtsZ [%¢ )t T 5
SIATEANMIR ], SRR, 5 LARTRRFR AR —
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Expression and application of an improved green fluorescence
protein in the hyperthermophilic acidophile Sulfolobus islandicus

Qihong Huang, Jiaxing Ma, Jinfeng Ni, Yulong Shen
State Key Laboratory of Microbial Technology, Shandong University, Jinan 250100, Shandong Province, China

Abstract: [Objective] To explore an efficiently expressed fluorescence protein, enhanced consensus green protein
variant 123 (eCGP123), and its application on sub-cellular localization of proteins in the thermophilic acidophile
Sulfolobus islandicus. [Methods] eCGP123 exhibits extreme thermostability, acid stability and reversible
photo-switching. We optimized the sequence of eCGP123 gene according to S. islandicus codon usage. The protein
purified from E. coli was characterized. We fused various proteins with different cellular localizations at C-terminal
of eCGP123, including FtsZ from E. coli, and UpsE, PCNAI1 and SiRe 1200 from S. islandicus. We constructed
eCGP123 and its fusion proteins expression strains and analyzed their sub-cellular localizations in the host cells by
laser confocal microscopy. [Results] Consistent with previous results, the optimized eCGP123 expressed from E.
coli had the same absorption spectrum as the wild type green fluorescence protein and was thermostable in vitro.
We found that the cell division proteins FtsZ and SiRe 1200 mainly localized at the mid-cell of E. coli and S.
islandicus, respectively. The pili component protein UpsE evenly distributes in the cells as dots, while DNA
replication clamp subunit PCNA1 formed several foci in certain area of a cell indicating the locations of DNA
replication. [Conclusion] The optimized eCGP123 can utilized as a protein reporter for analysis of protein
sub-cellular localizations in S. islandicus. This will be an important tool for functional studies of genes in the model
species. However, more improvements are still needed for the application.

Keywords: green fluorescence protein (GFP), eCGP123, codon optimation, Sulfolobus islandicus, subcellular localization

(R Frdm: REEm)

Supported by the National Natural Science Foundation of China (31470200, 31670061) and by the China Postdoctoral Science
Foundation (11200077311030)

"Corresponding author. Tel/Fax: +86-531-88362903; E-mail: yulgshen@sdu.edu.cn

Received: 8 May 2017; Revised: 13 June 2017; Published online: 5 July 2017

WEE, 1989 T ZMKFHFRFMEFIE, 1993-1996 £ EMAHRFFET, HEHLE
fi, 8T ERLAFE1989-1993). B ARMK = 4R AT (1997-1999)F B A3 =
B A TSR (R LB R LR AF T TAE(1999-2003), 2003 4 11 A=A, £+ %45k
—HANFEMRERF A T @GR, ERHR TG @ AT H DNA 4 58K B 2044 8 M 4
Feyhud . FH@mes A 5REE e, QAR GEBE S LRkt 2eiRE, B
S EMC S A, ERB S H . REE5ER, ARTARERERZGH ALK
RELTFREAAR , CIE Molecular Microbiology. Journal of Molecular Biology. Nucleic Acids
Research. Journal of Chemical Biology. DNA Repair. Journal of Bacteriology. Extremophiles % #F) L X kX % %

actamicro@im.ac.cn



