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Up-regulation of Prothymosin alpha in THP-1 Cells Infected
with Mycobacterium tuberculosis
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Mycobacterium tuberculosis is capable of growing and survival within macrophage. The purpose
of this study was to identify the genes regulated by infection of mycobacteria in human
monocytic THP-1 cells. We used the differential display reverse transcriptase polymerase chain
reaction (DD RT-PCR) and nothern blot analysis to confirm the differentially expressed genes
from THP-1 cells infected with live Mycobacterium tuberculosis H37Rv, heat-killed Mycobacterium
tuberculosis H37Rv and live Mycobacterium bovis BCG. Among many up or down-regulated
clones, 27 clones were sequenced and compared with known genes on GenBank. Thirteen of
over-expressed clones from THP-1 cells infected with live Mycobacterium tuberculosis H37Rv
were identical to human prothymosin alpha, eight were novel clones and six clones showed
homology with Human ferritin H chain, Esherichia coli bgl, Mouse RNA-dependent EIF-2 alpha
kinase, E. coli htrL, Hyaluronan receptor and T cell receptor. Our result suggests that
Mycobacterium tuberculosis might regulate prothymosin alpha gene transcription in monocytic
THP-1 cell.
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4394 5: AYF 7Pl 23 THP-1 ME) Prothymosin 2

Alsh A F& AEE 2P Ft At YH L
AYstA o A A AA A7 13 F=7t
Aol Zgd=ol A o] F F 3009 ] vl
Aoz ABE Az dY o2 /M
L AMRES bz A 53] B, AR
H, 4B 5 2y FEEc] RS YA 19859
o|% ADDSZ A A FA7t Frtetn du®
OE® g gAY AREd 4§ 3 #2
g A7t FUkstm glo) MAIRAZI M E
19933 o] Aj A A u] 4 (Global Tuberculosis Em-
ergency)® A ¥3 1P A AAAQA 2AHR A
= AFYsta ot

AgdL AYE S0 ] dEE 39 9
o Hoj7] el ojsted A A=A d R0 AN A
o] &F9 QAMNZY G F4 A
FEZGLHZ QREX WED 5 Y5 HFe
HY7| o] Zastd A 435 o] dd
ok a2y dE o] ofRA AP AFHE
QA WA ZR AN 7B T 5 Y EE F s A
eAe BWstA gom s394 dage] 45
Zgoll thg 713, & ojw ARZE A qol u4
AEo 43 (uptake)s 2" oJ B A &) Eu
AN BEF F YEAC G 1de? 2y
AT AANE BEFstn A3 d9ATY F8
T A = dot ot whEb] AAbe Aol o
g A E Wt g #AZ AF TL B
g2 o] &= Algrel B8 A 5] THP-1
M E el Mycobacterium tuberculosis H37RvS}: ¥ Al
32 Mycobacterium bovis BCGE ZFg A7) ¥
Zgol o THP-1 A ¥ o] {FAx B&E| 2o) &
Differential Display Reverse Transcriptase Polymerase
chain reaction (DD RT-PCR)Z o] &-5la] a3l n
northem blote 2 &3t A&7 FFd oz el

= SFA LY g FA3tnxAl YT

DD RT-PCRE M X E Alo]o] mRNA &8 43
2ol & 41 AAA R FE F Ue WHe=
Oligo-dT primer$} Q1918 2 2 150]Z] &2 prim-
er (random primer) g+ & A3} mRNA 23
¢} z}o] (up- or down-regulation)& polyacrylamide
gelo) A1 ¥l EA3}51 nothern blot F 22 FA
A @ o] g FQ)ste WP 2™ Ragno
52219976 o] W& o]g5td AATF FF
o2 & A4 £ cytochrome ¢ oxidase subu-
nit VIle 977} 317423 €0l 4 & e o]
AR BE A 59 AEANE (apoptosis)
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€ Yot F& o2 ¢8A ot =¥ Lim 5=
Z2 W& o]-&3}o] ferritin heavy chain®} %
W& (up- regulation) S B 1§ v} 9o,

B AT 828 prothymosin alpha Tl 2 &
A3 (pH 3.55)9) M X A2 A Fo| APE3
AAF7) ) 2HT BAZ A2 =99 oR)
T ot MEAR AgSolE Tqdte A=
dalA Pom?BM Fmae RAe prothymosin -
alphad] TAZ7I7E FEA LM A xS £E
FHE A A E F21 & A8 o
Aste Aoz Ba¥n Yn* Candida albicans
9] 7133 & A S AT Aoz
@2 glch?. whebA] prothymosin alpha 8- 2}-2]
TEo] AT g BHol e R A7 2
79} ©] £} prothymosin alpha F2 2}7} 2 8} o) A
o™ AL steAlo e AF7 ez F
28 Aol AR "

ERCIT
1.z

1.1 B 7} THP-1 Mz

2 490 A48 FFE AAATLAA BF
W2 Mycobacterium tuberculosis H37Rv (ATCC
27294)2} Mycobacterium bovis BCG (French 117392)
£ 7H9 ¥ A6 =] (7HY broth, 0.05% Tween 80, 2%
Bacto Middlebrook ADC enrichment )oll A} 37°C, 2~
353 A ekl ALgahec.

THP-1 A% (human acute monocytic leukemia
cell line)= FFAHEFLSPAN EoF uigron
10% $¥3 (Gibco BRL)o] #7}¥ RPMI-1640
(GIBCO BRL) #j#| el A 37T, 5% CO, 2728
W oFahel ok

1. 2 E. coli i+ F2} Plasmid

Escherichia coli TOP10F" (recA lacZAMI15 endA
lacl® mcrA, merCB, mrr, hsdR P3)%E plasmid 3234
8loj] A3} 1L, cloning vector® pCR2.1 (Invitro-
gen)E AR89 th E. coliv Luria-Bertani (Difco)
vjx] o wiFslg o Hgo] uhal ampicillin (50
hgm)E B 7h3e) ALg3sc.

2.2

2.1 @879 24y
23 3ol 10% E3E RPMI-1640 v} =] o] A o]
oF®l THP-1 A % (1.5 X 107/ml)$} 2~33 St 7)
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92 M. tberculosis H37Rv, M. bovis BCGE- 1:109)
v &2 JF3to 37T, 5% CO; ¥ g7 A 244]
T FAAAT BF 60T FERANA 1AL
d sty M. tuberculosis H37RvE ZEAT
THP-1 Al ¥9} tiRxFo2e TS Z9A17]
A 94 THP-1 A X & AM&-33d .

2.2 THP-1 MiZ 25 E{2| M| RNA =&

2.19) Ao 2 7ZFG A7l THP-1 Al ¥ A=A
RNAE F£&3}7] 935t A ZE 1,500 rpmol A
587 A Ee8le 83 ¥, RNAzol B (Gen-
Hunter) 2 ml& A 2|3t A X & 48t ct 4]
% A) ZE ] chloroform 150 ulE ¥ 31 SE £ vk
AZYF, 12,000 goll A 158 B A w5
RNAZF 288 4248 3l 5L 49 iso-
propanol-g 7}13+5 Y4 £ 2] 3le] RNA pellet-2 &
o} 75% o A ¢ 800 pi= A2 & Z, Diethyl Py-
rocarbonate (DEPC) water 50 W2 59t} Message-
Clean kit (GenHunter)Z A}-83le] 22 ¥ DNAE
AABI 260 nmefl M FFEE Z4 skl RNA
9 25 &3 F 1% RNA agarose gel (1X
MOPS, 2% formaldehyde)oll /] RNAE & 7] -3}
ol RNAJH % PelH QA S S8R

2. 3 Differential displayol] 2|8t £0| F& X}
2 &l

2-3-1 DD RT-PCR

mRNAS] HHAL B3 & 2 uM2] one-base an-
chored H-T;uM primer (M2 G, A, C) 2 pl, 5X oA
A} k3ol 9.4 i, 2.5 mM dNTP 1.6 pl, 0.1 pgiul 35
=2] A3 RNA (DNA-free) 2 pl, 18] 1 DEPC
¥ 23 FRFE A Fol 19 Wt JA T F,
37CAA 108 A s 1yl MMLV S A AL S A
Z Yol 65T 5%, 37T 60%, 75T 5% B¢ 3
& F 20 E#EIch o DA S Polyme-
rase chain reaction (PCR)2 H-TuM primers} 8%
9] random primerE A}&-3} 2™ 94T 30%,
40 Col A 28, 72ColA 30%Z GeneAmp PCR
system (Perkin-Elmer 2400)o] 4] 40 cycles &
DNAE ZZAX)#At}. DD RT-PCR-& GenHunterA}
of w3 kitS AHEESIT

2.32 SAX Lae| HILS s polyacryla-
mide M7|H = 4l silver oM

71 E ¥4 8 6% denaturing polyacrylamide
Aol A 1X TBE ¢35 (Trizma base 108 g, boric
acid 55 g, EDTA 3.7 /L) A}&3t] 303 E¢t
1,700 2EZ prerung A7) 1, PCR A% E 35 pl
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9} 2 pl loading dyeE 430] 80T o)A} 2%t dena-
turationA] Z] ¥ 3.5 ple] A| & & loadingd}led 1,700
EE A 3543 B¢t A7 &2 HAASAS

Silver @22 A7QgFo] &3 Z bind silane
(Sigma)yS W A fede] F2d AL
PHAE7)E o] &3l 1A &Y (10% acetic acid)
2 L= 2087} 2 8} urea®} TBE bufferE A A
Yot FFFE A B 283 Mo Fa, gNE
o} (1 g/L silver nitrate, 0.056% formaldehyde) 2 L2

< 308 HEAAY S F FHRFE ARG
%, u]g] YztA)zl (10C) B4 (60 g2L NaCOs,
0.056% formaldehyde, 2 mg/LL sodium thiosulfate
400 pyE AH8-3te AREATh Bandrt Hojd
AR gH (10% acetic acid) o 3087t A 2] 5]
g AAAN F, FHFE A F7FA
AzA A Silver @82 Silver sequence™ DNA
staining reagents (Promega)Z AH&-3+4 o}

2. 4 £0| 78X} cDNAZQ| cloning ¥ 7|
24

2-4-1 cDNAS| Z{=Z gl Z2L)

#2)% 9101 Ax 8 gol® light box 910 2]
F1 APC ZF (Promegays ©] &3t ARRE A
e 8 #AR BHo) Z/HUAY 228 band
2 Rz AdA AW eyl 23 74
100 plell 102 FF H A @ 5 100CAM 158 T
¢} denaturationA] A 28 <k AA B3t} F
3R AbZold] 1/10 ¥-3] 3 M sodium acetate2} 1/
20 B3 glycogen (10 pg/ml), 2.5 33 100% o &
LEE ¥ol -70TAA 3083 ¥R g H 15,000
mpmo| Al 1583 Y422 2 DNAZ A F,
85% AN AL F R A H 3t 10 pl 23 FHT=E =5
Kt ol F 2-3-18] WP Zo| FYUT primerE
AHg-3ted PCRE B3l Al SEAZ

A ZEo) B DNAE 1% agarose gelol A A
719 &5t &A% § A2 Y E DNAE F&3}
of 1/2 B3] TBE modifiers} 4.5 ¥3¢] sodium
iodideZ o} 50C &M 1087 SR ). o
A A& Glassmilk 5 plE @o] F&AI#H New
wash (NaCl, Tris, EDTA, EtOH)-&¢} 500 ul2 4 ¥
AR A AH oA DNAE 23 S/F4 5 pl
Z =9t} DNA 932 (ligaion)S 93] pCR2.1
vector (Invitrogen) 2 uloll 10X @2 38 1 pl,
T4 DNA ligase 1 Wl 14T FZo) A 164171
LA Ao WA} ¥hS-A)7) ligatex competent cell
(Escherichia coli TOP10F") 50 piell 0.5 M B-mer-



F3A 5

captoethanol 2 pls} 7 Ho] 45 &olA 30-‘%‘—2}
WA &, 2T FEAA 02T EASE Fof
NAES FAATAZAS. FIFA SOC 250 ul
€ 9o 37T F&el 225 pm S22 1A 17
ok & % 100 mM IPTGS} X-gal (50 mg/ml)S
%88 LB (50 pg/m! ampicillin) 3| wj 2] o) H 2
3tad 37T wig7IlA] 18A13FE v FAIF . )
%E colony FollA ¥4 colony 57HE A& 5t
1 mi] LB (AP) Y Huf A} ol ThA] v} &3k .
FE FAXGANE ¢ZE AE B P
plasmid 3% & ahod AGRL AT HH L AA
19 agarose gelol A Y& SARAT. )27 &
Qs o]zl FF cDNA clone2 g7/Xg 4& 9
3] Al FEAIZ § Wizard kit (Promega)E ©)
£33} plasmidg =5 £33t

2-4-2 AT7|IME 24

o]zl BEZA cDNA clone2 T; primerE o] &
&) dideoxy-chain termination *H®& & &3t =
71442 EA17] (ABI 310 Genetic Analyzer, Per-
kin Bine) € 32 ©71/12% $4@ ¥ Genbank
o $28 FRAASH FAPIS v nAT

2. 5 Northern blot 24

2-5-1. cDNA probe H =

A71MYE ¥4 &<Qlo] £ plasmides EcoRIL.
2 A48 F Geneclean kit o] &3t &3},
cDNA 4 pl (0.1 pg/u)E 100T 24 108 5
o} denaturation A}Z]t}. High Prime labeling kit
(GenHunter)E A}l-8-3}a] denatured cDNA 4 pl, High
prime reaction mixture 2 pl, dA/G/T 1.5 wl, a-[*’P]
dCTP 2.5 W& 37C FZollA 3087 ¥HgAIA
t}. Labellinge) ¢ A& 5 ¥2 nucleotide-g- A
A7) A3 AL Z AANSE AP ©]
A 24| probex hybridizationol] A}-8-5 i}

2-5-2 Northern blot

Z}z}o] THP-1 M E2HE F&¥ AA RNA
10 pg (RNA 4.5 pl, 10X MOPS buffer 2 pl, for-
mamide 10 pl, formaldehyde 3.5 ul)= 1% formal-
dehyde 2 (agarose 0.4 g, 5X MOPS buffer 7.7 ,
formaldehyde 7 ml, DEPC water 24.5 ml)’doll A A
714 %3 ¥ DEPC water® A3 gch. 20X SSC
(3 M NaCl, 0.3 M sodium citrate)ol] Al A-& capil-
lary transfer 3 2.8 16A]2F E<F nylon mem-
braneol] ©] & A]Z t}. Membrane-2 2X SSCE A} &
o 80T AE7IGA 1083 AL F, UV
cross-tinker (120 mJ/cm?)oll A #+&AZ o}, F=H]H

A9 7g9) )& THP-1 A X2 Prothymosin L&

prehybridization 89§ (20X SSC 3 ml, 50X Denhart's
soln.-1% Ficoll, 1% polyvinylpyrrolidone, 1% BSA- 1
ml, 10% SDS 0.5 ml, DEPC-DDW 5.5 ml)o] Soj7t
hybridization bagel] membraneS 2 1 denatured sal-
mon sperm DNA 20 ug/ml¢} 233t th-&, 65C
Z4o| A 1AZE AR 25164 FH)
probef"— A28} 65T oA 1247t hybridization 3+
32X SSC, 0.1% SDS A o= Al 24
A 1087 F A FASA T A EFS £
Z, 2 ¥ FAE o st A Ao gd
membraneol] wrap-2 2| 9] intensifing screen®| U=
cassetteo]] @ o] X-ray filmol] 244} 7F 7534 Z o}

2

1. Differential displayd| 2[st 0| KA Y&

stol

Ao} Qe A F Mycobacterium tuberculosis
H37Rv (ATCC 27294)¢} 60°Col A 1A7F 4 A=
o] AFEAIZ] M. tuberculosis H37Rv 18] 1 Myco-
bacterium bovis BCG (French 117392)2 a7 Al
F 3 THP-1 A Eo 247 7F B2t ZEA A 2
g€ THP-1 A 3e] A RNAZ F2] 5t agarose
Ao A A7)94F - 28s, 18s, 55 IRNA bandE b)
a3l A A RNAZ} RNase 2 ggle] & 289
25 #3H .

A 2. 30 A 9 ho] zhz} Eejs ol A
A RNAS 2.4 2 3t mRNA2] polyAd] tf-g-3
+ H-TuM primer (M: G, A, O)& first strand cDNA
£ vE3 Al & H-TuM primer®} 8% 9] ran-
dom primerE A}-8-3}lo] PCRZ ZZ3}9] 6% dena-
turing polyacrylamide geloll A7]d%F 3+ F silver

G4 4y o 2 bandZ 3l mRNAS] @ o]
ZF7Vet A AV 48 <k 90709] bandE £l 3k
a1 o] F 277 band®] 71N EE AT o]
Z Ao}l 9= M. tuberculosis H37RvE 4G Al7]
THP-1 A 3£9] cDNAS| A v} ¢ 738 A f = @3
HE TCI3E A3k vHlwaedl 2dS A7
THP-1 Al E 2} & A elsle] AFEAIZ M. bercu-
losis H37Rv, 12} 31 M. bovis BCGE g A 71 Al
T2 HE U2 bandBth B FotE F4E W
el AT} (Fig. 1). o} = mRNA2| o] ThE vl
AEFHE 2 A 2ol HE=ASE vt
Ao 7 2o} 9 M. tberculosis H37RvE ZFg A
Z) THP-1 A Z X &3 F-A2 9 Fdo| Tt

ret

-152 -



Ho Yeon Song, et al.: Prothymosin Expression in THP-1 Infected with Mycobacteria

Aes ¢ F 3UA
2.

am

o & FX2 AJIME 24

Silver @43 A2 g Bg|§ TC7-3 DNA ©

ABCD

4 TC7-3

Figure 1. Differential display RT-PCR pattern of
total RNA by silver stain. Four re-amplified cDNA
from naive THP-1 (A), THP-1 cells infected with live
M. tuberculosis H37Rv (B), heat-killed M. tubercu-
losis (C) and live M. bovis BCG (D) were compared
by differential display using H-T;;C primers in com-
bination with arbitrary primer No. 7

H & HyC primer$} 7' random primerZ A}-835}9]
2-3-19} & Wb o2 Al PCR3E}] differential
display A4+&E-S FEZ3I%t}. o] & 1% agarose gel
o] 719 E3ted oF 350 bp =7]¢] DNA bandZ
gasdt. SZH FHAE agarose gel 2 H-E
%2 38}o] pCR2.1 T vectord]] 24959t}
E&8% TC7-32 T, primerg ©]-83td G714
< B389t 2 A3 poly T primer (TnC)s}
vector 5| @ Aol gl 237 bpe] TC7-3 E714¢Y
o] =Yt (Fig 2). FAE TC73 7IME S
olv] B33 FAAET FAMI S LotE7] A3
GenBankdl| X §-AMAd & ZAMgE A3} TC7-39] 237
bps} 100% 4%FE YEl+ human prothymosin
alpha {HAE A8ttt 2L oz FA
A 4Eo] F7HEHAAY ZaE vviA 2670 #
AREe] E714EE ¥£24I5t9 GeneBankol| A &
A 89§ A3 =7 vinsty A4
d3o] ZF713 fAXE £ 137§7} human po-
lythymosin alpha® #1531 8782] cloneE o]
GeneBankel 4 fAH3o] Gt S FAASE
vy e vz 6712] cloneE-S human fer-
ritin H chain, E. coli bgl, EIF-2 alpha kinase, E. coli
htrl,, hyaluronan receptor, T cell receptor 53} A}
A& JeRigich f3xF ddo] 1R 13719
human polythymosin alpha #A 2} & 530]A] M.
bovis BCG 49l W& 24 289 F717h 2

Query : 1
Sbjct : 276
Query: 61
Shbjct : 336
Query : 121
Sbjct . 396
Query : 181
Sbjct : 456

GTGTGCTGGAATTCGGCTTAAGAGGAAAATGGGGAGCAGGAGGCTGACAATGAGG
TAGACGAAGAAGAGGAAGAAGGTGGGGAGGAAGAGGAGGAGGAAGAAGAAGGT
GATGGTGAGGAAGAGGATGGAGATGAAGATGAGGAAGCTGAGTCAGCTACGGGC
AAGCGGGCAGCTGAAGATGATGAGGATGACGATGTCGATACCAAGAAGCAGAAG
ACCGACGAGGATGACTAGACAGCAAAAAAGGAAAAGTTAAACGAAAAAAAAAAA

gaggaaaatggggagcaggaggctgacaatgaggtagacgaagaagaggaagaaggtggg 60
gaggaaaatggggagcaggaggctgacaatgaggtagacgaagaagaggaagaaggtggg 335
gaggaagaggaggaggaagaagaaggtgatggtgaggaagaggatggagatgaagatgag 120
gaggaagaggaggaggaagaagaaggtgatggtgaggaagaggatggagatgaagatgag 395
gaagctgagtcagctacgggcaagcgggcagcetgaagatgatgaggatgacgatgtcgat 180
gaagctgagtcagctacgggcaagcgggcagctgaagatgatgaggatgacgatgtegat 455
accaagaagcagaagaccgacgaggatgactagacagcaaaaaaggaaaagttaaac 237
accaagaagcagaagaccgacgaggatgactagacagcaaaaaaggaaaagttaaac 512

Figure 2. Nucleotide sequences of TC7-3 (upper) are matched perfectly with the sequences of human prothy-
mosin alpha gene through GenBank. The sequences underlined are primer and vector part. Query: TC7-3, Sbjct:

human prothymosin alpha.
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$39 5 297 7249 o] THP-1 A £2} Prothymosin T3

< 28s rRNA
<« 18s rRNA

Figure 3. Northern blot analysis of TC7-3 clone
(upper) and agarose gel analysis of total RNA
(lower). Normal THP-1 cells (A), THP-1 cells infec-
ted with live M. tuberculosis (B), heat-killed M. tuber-
culosis (C) and live M. bovis BCG (D).

o] Yetskot.
3. Northern blot 24

Differential display RT-PCR ¥W¥lo 2 X¥d
TC7-30] $1gAde] obd-& Weln vmads §3
2} & eko] x}o)] & 2olH 7] 93} Northern blot
hybridization-Z& A A8t ). Ztzhe] A TS 244
ARG XS HelstA &2 AERZFEH A
A RNAE F%3l9 1% formaldehyde denaturing
agarose geloll 4] ¥-2]3} 11 hybridizationd} 3 ©}. o]
probet= differential display PCRZ cloning¥t clone,
TC7-3-2 AL43l] ). Fig. 3014 ¢ Ze] TC7-3
clone, & prothymosin alpha FA A= &4 THP-1
AzolAe) w@e vvstd et o} sl M
tuberculosisE A7 RoA e 1A EEs
Aot =3 E A2 A2 M. wberculosis®} M.
bovis BCGE 79 A7l THP-1 Al XA B4
THP-1 Al 9] $&d F g7 v &3 2548 7MY
(Fig. 3). ©] A3} DD RT-PCRe] ZA#}e} e <k
A2 2 human prothymosin alpha mRNA2] ¥& o]
Aolgl & M. wberculosis H37Rv ZH Qo2 A5 =
Ago] AUt

]

o

UA AGA 8oz FIF Horw ¢A
A dFo] AIDSe 24 AYo g Qsjo] A
Axoz gatged wet A AAZHE A4
o] ZHUL B & T2 ATk RFHA
E]sdq_lﬁ.ﬂ)'

Mycobacterium tuberculosis®} Mycobacterium le-
prae 22 ¥ YA mycobacteriae £F A X ¢hol A
BEIN B E & F A=v 53 M. wberculosis
 HEe M E QoM FdFt FRIHNE
A 30 W7 5ol ZFAaHE A 84
slsjo] WsiA €t A o] &30 A
FUelA AET F Je PP E2E Aol
&) ) 2 9] phagosome ol A vesicule®] A 3}
Y 8 3 vesicular proton pumpE 9} A7 AW A
7ol XA ¢ sulfitides7} phagosome-lyso-
some®] A2 A 287 2| phospholipase7}
vesicled] & =o Aol MEA=R AY F
Atke Ba Fo] gloy Z2gFe] FEAA
A Azt 7lAE oA x AHATY AYd
AR dol ok A Fe] o|d FEAG &
AL LW FEXNEE AR 3tn X5
A delte] A g e g53e 22 BA
7} 7] 2ol FEZAFEHA de T AA
g & e FEol Bl A gloj= AH L
Ho2® (EHFH O 7o) AL AYsiA 2
Rolt}, o] A #e] AENFE fF=u AEA
3t A1deddle oW sF8%l0] vt EA] AAFE A
o7 yztHN old wE AT ukg, 53
FEZL S FEdhe 50 734 9] Tdo] Fyt
g Ao M o] KA fEde 22
o] Ax Aefside| vt WA T FaEA o
242 4 3o Agdrt

Ao 3 79 WAL F2 A
¥, 987 L T-F=ZF 5o] 43 cytokineo]
Fd 948 sted 2 T2 lipoarabinomannan
(LAM)©] 1} PPD (purified protein derivatives)x= o 2]
A E @3 Fo| A TNF-a, IL-1-B, PGE;, TGF-B
59 AY4HE F=dtn CD4+ A -2] Thi IL-2,
IFN-yE, Th2: IL-4, IL-5, IL-1022 Y23l
TNF-o, GM-CSF, IFN+y, IL-2, 14 5& A9 F
2] & A st v &> [L-1B, PGE,;, TGF-B,
IL-6, IL-10 5& A A X E v EA 3 ARz 2
Yo YEL F7MA F= o= A A
‘;‘_1,2,4,5)_ :

o8} 2o AaAFH th A Eohe} Fztgo]
A8 BABd F8F 842 AtgH Az
= 29 FEA YEE 39 8-S FA}
stz A8 & G A THP-1 A ol A A #|
RNAE F%3}31, cDNAE 413 £ differential
display RT-PCR W o2 T3 = FAAES ¥
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o BAEHT). O Aa} Aol Q= M. wberculosis
H37RvE 794121 THP-19]4 = mRNA £ o]
FeHA L B4 THP-1 XY 4 APE M -
berculosis$} M. bovis BCGZ g A]Z7] THP-1 A £
dxe Tdo] g KM TC73S LA
t}. TC7-32 cloningdle] 237 bpe] G714 a& &
AT $AALDL B KA S
Qoh2 A3} 19843 Harites 5012 7 FA A
A& £2 3 prothymosin alpha #2231 & 8913}
Aok 29 #FAA Do) F7ME 127]9) clones
= FAA FAHI A A A human prothymosin al-
pha$} ¥ x] &t}

Human prothymosin alpha f3 x} & 109~1117)
9] olnlie4to 2 o] Rojzl TlA g TP A 7Y
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