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Abstract: Nearly a quarter of the world’s population is infected with Mycobacterium
tuberculosis and remains long-term asymptomatic infection. Rv2626¢c is a latent
infection-related protein regulated by DosR of M. tuberculosis. In this study, the Rv2626c
protein was prokaryotically expressed and purified, and its immunobiological characteristics
were analyzed using RAW264.7 cells and mice as infection models. SDS-PAGE and Western
blotting analysis showed that the Rv2626¢-His fusion protein was mainly expressed in soluble
form and specifically reacted with the rabbit anti-H37RV polyclonal serum. In addition, we
found that the Rv2626c protein bound to the surface of RAW264.7 macrophages and
up-regulated the production of NO. Moreover, the Rv2626¢ protein significantly induced the
production of pro-inflammatory cytokines IFN-y, TNF-q, IL-6 and MCP-1, and induced strong
Thl-tendency immune response. These results may help to reveal the pathogenic mechanism of
M. tuberculosis and facilitate the development of new tuberculosis vaccine.

Keywords: Mycobacterium tuberculosis; Rv2626c; macrophage cell; cytokines; Thl type
immunity
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AR . 4tk ryflG 8 1 Rv2626¢ (5 pg/mL)
AN, JFRFR 36 he B pET-30a(+)2s #hifk
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DL H37Rv JEAH NBARY HE Rv2626¢ J
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WIS —3(E 1A) KT B 5 ki i 4
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Figure 1 PCR amplification of the Rv2626¢ gene
(A) and identification of the recombinant
pET-30a(+)-Rv2626c by Kpn 1/Hind 11 (B). M:
DL2000 DNA marker; 1: PCR product of Rv2626¢
gene. M2: A-EcoT14 DNA marker; 2: pET-30a(+)-
Rv2626¢ digested with Kpn 1/Hind IIL

<10 EU/mL, fF&SEmEoRk, aifhny=s 8k
N L] B 2571, MRS 8 1 Rv2626¢ 4
Western blotting % & , 7£ 24 kDa Ab7H — 4577 i
R (B 20), UhBEZRIA Rv2626¢
B A B 1 A S M
2.3 Rv2626c MEEHS RAW264.7 ZHAf
REWEE

L R DG I, 43T Rv2626¢
5 RAW264.7 B WEAMIA 45 A RE ) G5 R KH,
Rv2626¢ #E [1+Rv2626¢ ZH4H K45 E&F 85
F Rv2626¢ & [A+TE KPR . pET-30a(+)75 £
& % M +Rv2626c £ #7141 (**: P<0.01) L %
DMEM+Rv2626¢ ZH41(*: P<0.05) (K 3). X
Szt LRI Rv2626¢ 1A 5 RAW264.7 B
YR TR S 5
2.4 Rv2626c 55 RAW 264.7 E L 40 ff1 =
4% NO
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72— i == — 95—
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H—-— e N 43— ..
26— | = {
- @ 0 W
17— N —
- 26—
C
kDa M Rv2626¢ pET-30a . L 24 kDa
26— ) 17— .- -
a— —24 kDa -
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2 Rv2626c ZZHHBY SDS-PAGE 731
Figure 2

SDS-PAGE analysis of the Rv2626¢ protein. A: Supernatants and sediments of lysate of

recombinant E. coli. M: Prestained protein ladder; 1: Supernatant of BL21(DE3)-pET-30a(+) induced by IPTG; 2:
Sediments of BL21(DE3)-pET-30a(+) induced by IPTG; 3: Supernatant of BL21(DE3)-pET-30a(+)-Rv2626¢
induced by IPTG; 4: Sediments of BL21(DE3)-pET-30a(+)-Rv2626¢ induced by IPTG. B: Rv2628-His after
purification. 1: Purified pET-30a(+) protein; 2: Purified Rv2626¢ protein. C: Western blotting analysis of

Rv2626¢ protein. 1: Fusion protein of Rv2626¢; 2: BL21(DE3)-pET30a(+) induced by IPTG.

WA A NO A Y45 R an &l 4 fizR , Rv2626¢ 5
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AR S RAW264.7 B4 774 NO.
2.5 Rv2626c 55 RAW 264.7 E L& 4 i~
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(peripheral blood mononuclear cells, PBMC)J5 ,
A B R R AN IL-12 AR SR 58 [
- (tumor necrosis factor, TNF-a) =41, KT
WF5E Rv2626¢ Xif ek e B I 41 i G0 988 52 10 11 0%
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(¥¥**: P<0.000 1), IL-6 (****: P<0.000 1)F/
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Rv2626¢/LPS %53 ) TNF-a Fll MCP-1 ¥ 8 1
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Wk 2 2 J 2 A IR S N2, TE S B R Y R R
i EmEAEH
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Figure 3 FACS analysis of Rv2626¢ protein binding activity with RAW264.7. The labeled positive cells
detected by FACS. A: Unstained. B: Rv2626c+anti-Rv2626¢ antibody. C: Rv2626c+unrelated antibody. D:
pET-30a(+)+anti-Rv2626¢ antibody. E: DMEM+anti-Rv2626c antibody. F: Percentage of positive cells.
Polyclonal antibody against Rv2626¢. *: P<0.05; **: P<0.01 and n.s.: No significance.

or * A0 E B WA IL-4, IL-1017), i 5 e Oy
ELISA #6: {0 5 4l 733 TFN-y FI IL-4, Z5R R
IR, ASTRIHEE ) Rv2626¢ S 2l A 30t
B/ A 5 R Rv2626¢7,00 Z2 K TFN-y,
—— Hor 5 pg Hae 5 i 21 Re % fof /N B 2E F KT
| . () TFN-y, HASRPERIE T IFN-y iy7= Ay
DMEM pET-30a Rv2626¢ ﬁ%?’%ﬂ: 1L-4 ([75] 6A), g%/ﬁ\%%% Rv2626¢ %E
4 Rv2626c FSEREM~4% NO AIARAS/ M4 Th TARNTE. B 6B B
Figure 4 Rv2626c induced NO in RAW264.7 /S ELISPOT 455 55Jet> ELISA —5(. %y
macrophages. Approximately 1x10° RAW264.7 were HAE 5 ug HAYSEEH, 241# | DDA/MPL-A 1R
incubated with Rv2626¢ (5 pg/mL) at 37 °C, 5% CO, Ve, Z Kk Rv2626¢7, 00 1155/ B 41 B

for 36 h, and pET-30a(+) empty vector protein . N
(5 pg/mL) and DMEM were used as controls. *: P<0.05. A Z YRR TRN-y 20 IB 41 L(*: P<0.05), %

NO (umol/L)
=

897
T

http://journals.im.ac.cn/cjben



BE %ELHEITE Rv2626 S NMIE B RE S

15 000 200
: kkkk S ]50
= 10000+ Ak z
2 — E 100
I =
= z
Z 50001 =
= 50
R aa °
& & & &
ol o $°
& &7
8000 - 1000
ok ok e
— == 300
g 6 000 |- -
B % 600
= 4000 &
~ w400
(ﬁ =
2000 200
0 I [ ] | 0
< S
Q S ) )
@Q @Q‘ QQ
il o F
@&' @b
9 <«
400 - 300
3001 g
'é sk ) 20
E ok ok &
; 200 T %
< 8
— |
100 - =
0 ' 5 5 5
iy \@) (9\)
b D) 3 $
¥ ¥ oy
o o« Q%
& & v
Q =

5 Rv2626c 55 RAW264.7 E NG44 SRR E T

Figure 5 Rv2626¢ induced cytokines in RAW264.7 macrophages. RAW264.7 (1.5x10°) macrophages,
which were stimulated with Rv2626¢ at a concentration of 5 pg/mL for 24 h. Culture supernatants were
collected and the expression of cytokines was quantified by cytometric bead array. The negative control
group received pET-30a vector protein (5 pg/mL) and LPS (1 ug/mL) was used as a positive control. **:
P<0.01; ***: P<0.001; ****: P<0.000 1 and n.s.: No significance.

&: 010-64807509 B: cjb@im.ac.cn



2652 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

A -
mmm Control IFN-y

2 000 - = BCG

IL-4 (pg/mL)

Spots/Million cells

=== Rv2626¢ (5 pg)
1 500 |- == Rv2626¢ (10 pg)
| om Rv2626¢ (25 pg)
. *
2 1000 |
)
5
&
Z
= 500
0 m N ]
cm Rv2626¢;, g, PPD
IFN-y
B 400 -
w 300
Ei
=]
2
= 200
= *
g .
“ 100
o | n— . I |
» [ N )
&° e O <
Co'\‘ Q-JL b’labm \0\3‘2
v )
3 o
& S
O &
o ¢
I\ A%
o
Ky

IL-4
300 - wemm Control
——BCG
== Rv2626c¢ (5 pg)
—= Rv2626¢ (10 pg) L
oo Rv2626¢ (25 pg)
200 |-
100
Hk

cm Rv2626¢,,_y, PPD

IL-4
400 -

300 -

200 -

100 |-

6 Rv2626c 7E/\ R IESH Thl RS R N E
Figure 6 Rv2626¢ induced Thl type cellular immune response in mice splenocytes. The levels of secreting
cytokines from splenocytes in different groups were quantified by sandwich ELISA (A) and ELISPOT (B). *:

P<0.05; **: P<0.01.
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