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Abstract

Project Code : MRG5380168

Project Title : Early urinary biomarkers associated with polyomavirus viruria in

immunocompromised children

Investigator : Dr. Pornpimol Rianthavorn

E-mail Address : prianthavorn@yahoo.com

Project Period : 2 years

Abstract:

Background:

The prevalence of polyomavirus reactivation was higher in immunocompromised patients than in
normal population. This study was done to investigate prevalence and the association between
viruria of five polyomaviruses (BK, JC, WU, KI, Merkel cell or MC and Trichodysplasia spinulosa or
TSPyV) and clinical manifestations of pediatric patients with systemic lupus erythematosus (SLE)

on long-term immunosuppressants.

Material and Methods:

Pediatric patients (younger than 18 years of age) with the diagnosis of SLE were recruited. Clinical
characteristics of the patients were obtained from medical record review. Blood were evaluated for
platelet counts, hemoglobin, anti-double stranded (ds) DNA antibody and creatinine levels.
Glomerular filtration rate (GFR) was calculated by using serum creatinine. Urine profiles were
assessed by urinalysis. DNA was extracted from centrifuged urine and polyomavirus DNA was
amplified by using specific primers for BK, JC, WU, KI, MC and TSPyV. Urine transforming growth
factor (TGF)-B 1 levels were measured by ELISA. Urine specimens from 30 healthy children were

used as controls.

Results:



Fifty patients (9 males and 41 females) with the mean age of 13+2.8 years (range 4-21 years)
were included in the study. Trichodysplasia spinulosa was not observed in any patients.
Polyomavirus was identified in urine specimens from 24 patients. BK viruria was found in 16
patients (32%) whereas JC was found in 8 patients (16%). WU, Kl and TSPyV were not isolated
from urine specimens of any patients. Only single virus was isolated from each urine specimen.
There was no significant difference among the age, type of immunosuppressants, hemoglobin
levels, platelet counts, GFR and urinary profiles of patients with BK viruria, JC viruria and without
viruria. Urine TGF- R/creatinine levels was significantly higher in patients with JC viruria than those
with BK viruria, without polyomaviruria and controls (P<0.05). Remission of SLE (defined by
negative anti-ds DNA antibody) was found in a higher rate in patients with JC viruria compared with

patients with BK viruria or without viruria (P<0.03).

Conclusion:

The prevalence of BK viruria was higher in pediatric patients with SLE on long term
immunosuppressants. The clinical significance of BK viruria in this group of patients has yet to be
determined. Minimization of immunosuppressants and close clinical monitoring are extremely

crucial to prevent BK nephropathy.

Keywords : polyomavirus, pediatric, systemic lupus erythematosus, immunosuppression,

TGF-B
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Executive summary
1. Significance and Background

The polyomaviruses are composed of small, non-enveloped, icosahedral virions with a
supercoiled double-stranded DNA genome. The virion consists of 72 pentamers of the major capsid
protein VP1, with each pentamer associated with a single copy of the minor capsid protein VP2 or
VP3. Polyomaviruses have very restricted host ranges. The first human polyomaviruses, BK virus
(BKV) and JC virus (JCV) were isolated in 1971 from urine and brain tissue of patients, respectively.
Kl polyomavirus (KI), WU polyomavirus (WU) were just isolated in 2007 and Merkel cell
polyomavirus (MCV) in 2008. Trichodysplasia spinulosa polyomavirus (TSPyV) is most recently
identified in 2011.

It is suggested that polyomavirus infection occurs during childhood as BKV seropositivity
reaches 90% in children aged 5 to 9 and JCV positivity reaches 50-60% after the age of 10°. The
mode of transmission of BKV and JCV is not completely understood but the discovery of
nonintegrated forms of BKV DNA in tonsillar tissues of children with respiratory diseases suggests
that respiratory transmission is the principal mode of transmissionﬁ. Primary infections with BKV and
JCV are typically subclinical or linked to a mild respiratory illness. Subsequently, the virus spreads to
the cells of the kidney and urinary tract which become the tissues of lifelong persistent infection.
BKV DNA can be detected in 30-50% of normal kidney tissue whereas JCV DNA can be found in
10-50% of normal kidney tissue. Approximately, 5% of immunocompetent individuals have BKV
viruria while 20-30% of those have JCV viruria. The prevalence of polyomavirus viruria is much
higher in immunocompromised individuals ranging from 50-100% for BKV and approximately 40%

for JCV.

Since the initial discovery of KI and WU from respiratory specimens, available data suggest
that primary infection with KI or WU occurs during childhood similar to that of BKV and JCV. The
pathogenicity of KI and WU remains speculative since viral sequences were detected at similar
frequencies in asymptomatic control patients and in patients with respiratory illnesses. The
prevalence of KI and WU infection diagnosed by viral isolation from respiratory secretion were
reported as 8% and 1% in immunocompetent patients and 18% and 5% in patients with stem cell
transplantation. In a report studying the prevalence of KI and WU in respiratory secretion of children
in Thailand, the prevalence of Kl was lower than WU (2% vs. 6%). The prevalence and

consequences of KI, WU, MCV and TSPyV viruria in immunocompromised children are not known.

In contrast to asymptomatic infection in immunocompetent hosts, human polyomaviral
infection can cause severe diseases in immunocompromised individuals. The fact that the levels of

BKV viruria were correlated with the degree of immunosuppression suggested that the diseases
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were the result of the reactivation of the latent infection rather than reinfection. Reactivation of the
virus has been observed in individuals with altered immune conditions including solid organ
transplantation, bone marrow transplantation (BMT), autoimmune diseases such as systemic lupus
erythematosus (SLE) and patients with acquired immunodeficiency syndrome (AIDS). How the host

immunity controls the severity of infection from polyomavirus remains unknown.

For BKV, the consequences of viral reactivation are severely observed in kidney transplant
patients leading to polyomavirus nephropathy (PVN). BKV viruria and viremia are found in up to
80% of kidney transplant patients and 10% of the patients develop PVN and allograft loss. PVN
occurs almost exclusively in transplanted kidneys but hardly affect native kidneys without a clear
explanation. There have been only a few case reports of PVN in native kidney after cord blood
transplantation. The current standard diagnosis of PVN is made by histopathology or
immunohistochemistry analysis of kidney biopsies. In patients with BMT, BKYV infection usually

manifests with acute hemorrhagic cystitis.

By contrast, JCV viruria does not correlate with the degree of immunosuppression. JCV
caused a few reported cases of JCV nephropathy in patients with kidney transplantation. JCV often
causes neurologic manifestations as periventricular leukomalacia (PML) in immunocompromised
patients particularly in patients with AIDS. Considering similarities between BKV and JCV in
nucleotide sequences and potential route of transmission, more research is warranted to investigate
whether infection with KI and WU can cause persistent viruria and create produce adverse effects

on kidney tissues.

Although histopathology of a kidney biopsy tissue is the gold standard for diagnosis of
kidney injury, it is an invasive procedure and can cause significant morbidity. Several studies have
confirmed that serum creatinine is an unreliable indicator during acute changes in kidney function.

Hence, several early predictive urinary biomarkers including transforming growth factor (TGF)-R

Although the prevalence of polyomavirus viruria is extremely high and the consequences of
polyomavirus reactivation can be life threatening, there have not yet been any researches studying
the effect of polyomavirus viruria in children with SLE on immunosuppressants. In regard to the
invasiveness of the kidney biopsy procedure, we proposed to study the urinary biomarkers including

TGF- 3 and clinical manifestations of children who develop polyomavirus viruria.

2. Objectives of the study
2.1. To study the prevalence of polyomavirus (BK, JC, WU, KI, merkel cell or MC and
trichodysplasia spinulosa or TS) viruria in children with SLE receiving immunosuppressants
2.2. To study the association of polyomavirus viruria on clinical characteristics and urinary

transforming growth factor (TGF)-B in children with SLE receiving immunosuppressants
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3. Patients and Methods

3.1. Patients
Study population: 50 children aged 0-18 years with SLE receiving immunosuppressants
Control group: 30 immunocompetent children aged 10-15 years

3.2. Methods
Specimen collection
After informed consent was obtained, pertinent demographic data were recorded. Each subject
provided 5 ml of blood and 50 ml of urine specimen. The complete blood count, serum creatinine,
complement 3 level, anti-double stranded DNA, urinalysis, urine protein and urine creatinine was
measured at the certified central laboratory of King Chulalongkorn Memorial Hospital. The urine
samples was centrifuged at 2000 x g for 5 minutes. Supernatants and precipitates was stored in
aliquots at -80 °C until further used.
Polyomavirus detection
DNA will be extracted from centrifuged urine using TRI REAGENT® LS (Molecular
Research Center, Inc., Cincinnati, OH) and the resulting pellets were dissolved in 20 ul of 8mM
NaOH solution or DEPC-treated water for DNA. Polyomaviral DNA will be amplified using techniques
previously described” by using specific primers for BK/ JC/ KI/ WU/MC and TS polyomaviruses.
Quantification of urine TGF-B by ELISA
Urine TGF- 3 was measured with commercially available ELISA kits (Quantikine, R&D Inc.,
Minnesota, MN).
Data analysis
For continuous variable, the Student’s t-test was used to compare variables between 2 groups, and
ANOVA was used to compare variables among the groups. For categorical variable, the )(2 test was

used for comparison. P values of less than 0.05 were considered as statistical significance.
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2. Jagiszasdvaslains
2.1. Lﬁ'aﬁﬂmﬁamm*’qﬂmaamsm’sﬁ]Lmﬂ"b%'aiwﬁiammﬁ@ BK, JC, WU, KI, MCV uag
TSPyV lutlaaniza aapjﬂ’;mﬁnkﬂgﬁaﬁ"lﬁ%'u BNANA
2.2. Lﬁ'aﬁﬂmﬁamﬁué’uﬁ'ufszmwmsm’mwuvh%'aiwﬁiau’fluﬁaanzmaagﬂamﬁﬂ
Imgﬂaﬁﬂﬁ%’ummgﬁ LATANBIUNINARNLAZTZAU TGF-R luilaaiy
3. ABnaaas
3.1. Usznnsfivhmsansn leun dhudnlsngdrergasnii 18 Piaaaumssnuni
UWHUNNENTITNITN LTINENLNRIWIAINTOE ﬁvl,ﬁ%'umnmuﬁ \Ii% prednisolone,
tacrolimus, mycophenolate mofetil, cyclophosphamide or rapamycin
3.2. YsemnInguAILgwY e Lﬁnﬂﬂamq 10-15 1
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3.3. suiiguisiay

Specimen collection

After informed consent is obtained, pertinent demographic data will be recorded. Each
subject will provide 5 ml of blood and 50 ml of urine specimen. Blood were evaluated for
platelet counts, hemoglobin, anti-double stranded (ds) DNA antibody and creatinine levels.
Glomerular filtration rate (GFR) was calculated by using serum creatinine. Urine profiles
were assessed by urinalysis. Urine protein and urine creatinine will be measured at the
certified central laboratory of King Chulalongkorn Memorial Hospital. The urine samples will
be centrifuged at 2000 x g for 5 minutes. Supernatants and precipitates will be stored in
aliquots at -80 °C until further used. Urine specimens from 30 healthy children were used

as controls.

Viral purification
Virus particles were separated by ultra-centrifuge; ProteomelLab™ XL-A/XL-I

(Beckman Coulter) 40,000 rpm, 3hrs at 4 QC. Then, the particles were kept and dissolved
with 500 LI PBS
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Nucleic acid extraction and cDNA synthesis

DNA were extracted by Phenol/Chloroform extraction and final elution of the nucleic

acids with 30 LLI of distilled water.

Specific primer designs

Nucleotide sequences of JC virus, BK virus, WU virus, Kl virus, MCV, TSV and [ -
globin gene (internal control) were obtained from the Gen Bank database. More than 40
sequences of each target gene were subjected to multiple alignments using the BioEdit
Sequence Alignment Editor Version 7.0.9.0. The conserved regions were selected as
candidate primers for the in silico specificity test by BLAST analysis (available online at

http://blast.ncbi.nim.nih.gov/Blast.cgi) to ensure the specificity of the selected primers

without cross-amplification of genes. Subsequently, the candidate primers were evaluated
by Oligos primer design software version 9.1 (Ruslan Kalendar, Institute of Biotechnology,
University of Helsinki, Finland) to ensure absence of primer-dimers, self-pairing and

secondary structure. All specific primers used in this study were synthesized by BioDesign

Co.,Ltd., Pathumthani, Thailand and are summarized in Table 1.
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@19197 1: Primers used for nested PCR amplification of polyomaviruses

Product size

Primer name Primer Position
(base pair)
4337-
JC/BK_4337F 5'-CCTTATTMACACCYTTACAAATTAA-3' 4361
4337-
KI/WU_4337F 5' -CATTATTAACWCCTTTACARAATAA-3' 4361
248
SP6- 5 —GATTTAGGTGACACTATAGTCAGTCA 4585-
JC/BK _4585R AGCTGTRTTTAGTAATA-3' 4562
SP6- 5" -GATTTAGGTGACACTATAGTGTCWCAW 4585-
KI/WU_4585R GCTGTATTTAGTAATA-3' 4562
4390-
JC/BK 4390F 5'-TAATTATTAATTGCWGAMACTCTATG-3' 2415
4390-
KI/WU_4390F 5'-AAGTTATTAAYAGCACTAACTCTATG-3' a1
5
195
SP6- 5' —GATTTAGGTGACACTATAGTCAGTCA 4585-
JC/BK 4585R AGCTGTRTTTAGTAATA-3' 4562
SP6- 5 —GATTTAGGTGACACTATAGTGTCWCAW 4585-
KI/WU_4585R GCTGTATTTAGTAATA-3' 4562
MCV_F552 5'-GCAACTTAGAGATTCTAAGTGC-3' 552-574
MCV_F644 5'-ACGTGGGGAGAGTGTTTTTGC-3' 644-664 216
MCV_R860 5'-GTCATAAATAACCTTTCTTTGA-3' 839-860
TSV_F552 5-TGACAGTTGAAGGCCTATCTGC-3' 552-574
TSV_F644 5'-ACCTGGGATGCTGTCAGAAGC-3' 644-664 216
TSV_R860 5'-GGCAAATGTTTGTACCCCTGGA-3' 839-860
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Detection of polyomaviruses by nested PCR amplification
The reaction mixture for the first round of nested PCR included 10 LU of 2.5x
Eppendorf MasterMix (Eppendorf, Hamburg, Germany), 1 Ll of DNA template, 0.2 UM final

concentration of each primer and nuclease-free water to a final volume of 25 [Ll. The PCR
reactions were performed in a thermal cycler (Eppendorf, Hamburg, Germany) under the
following conditions: initial denaturation at 94 OC for 3 min, 40 cycles of amplification
consisting of 94 BC for 30 sec, 55 BC for 30 sec, and 72 BC for 1min, and final extension at
72bC for 7min. The second round of nested PCR was performed using a similar reaction
mixture and thermal cycling profile as described above but changing the primer pair and
using the PCR product from the first round as a template for nested amplification. The PCR
products obtained from the second round of amplification were analyzed by 2% agarose gel
electropholysis at 100 volts, for 40 minutes. Subsequently, the agarose gel was stained
with ethidium bromide and visualized under UV transillumination. The expected size of each

amplified product is summarized in Table 1.

DNA purification and nucleotide sequencing

The PCR products of interest were purified by using the Perfect Prep Gel Cleanup Kit
(Eppendorf, Hamburg, Germany) following the company’s protocol with the final elution
performed in 40 LUl of elution buffer. The purified DNA was subjected to nucleotide
sequence determination by a commercially available sequencing service (1st BASE

Laboratories, Selangor Darul Ehsan, Malaysia).

Sequencing analysis
Nucleotide sequences were analyzed by BLAST analysis tool

(http://blast.ncbi.nim.nih.gov/Blast.cgi), BioEdit Sequence Alignment Editor version 7.0.9.0

[14] and Chromas Lite version 2.01 (Technelysium Pty Ltd).

Quantification of Urine TGF-R
Urine TGF-R was measured with commercially available ELISA kits (Quantikine, R&D

Systems, Inc, Minneapolis, MN).
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Data analysis
For continuous variable, the Student’s t-test will be used and for categorical variable, the X2
test will be used for calculation. P values of less than 0.05 will be considered as statistical

significance.
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Serum creatinine (mg/dL) 0.86+1.03 0.65+0.25 0.75+0.50
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Anti-double stranded DNA (number) 8 (50) 0 (0) 11 (42) <0.05
Urine red blood cell (number) 3 (19) 4 (50) 12 (46)
Urine white blood cell (number) 2 (13) 3 (38) 11 (42)
Urine protein/creatinine ratio 1.99+3.85 3.95+5.91 1.73+1.81
Urine TGF- B/creatinine (ng/mg) 0.09+0.34 0.30+0.34 0.13+0.57 <0.05
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utisduazmIaieldsdusashis wazarugunsiinuuazn1Iey (apoptosis) vadlmanfaize
s a et I = A:!I [ dy| I . . g a a J v
TSalwalann T-ag dadulys@unitsTind reactivation vashiTalndlaviadudis s

= o 6 1 A o v A a d‘r [ a a %
m‘sﬁnmiuam‘n@aaawmmhmmal,w,n@mm@Lmavlaiaiwaiauﬁﬁu@ BK 813130&319813
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niifuniu (antibody) ¢ia T-ag uazea ds-DNA (anti-ds DNA) vasnld [6] msdnmlugilolsagila
wuildnamimasasfiadonden fe ijaLﬁ@mim:@jumaavl,ﬁa*[wﬁiamﬁaglisl,m'”mmsl
(reactivation) %8NINNNITAUNIFI antibody @a T-ag LEIEIWY anti-ds DNA Laz antibody 68
Tdsaugug NFURUSAL DNA ¢28 15w histone [6] lag T-ag s33090 61 ds-DNA 2a3Lm8UaS
w0962 11 5R109 Lile T-ag SUAL ds-DNA paia 921w ds-DNA wasiaanansiduansnia
mmmmsnhmsﬁwgﬁﬁwﬁu@iammaﬂﬁ I@ﬂmﬁﬂmsns:ﬁumsﬁnmmaa B-lymphocyte Uaz
T-lymphocyte é’agﬂﬁ' 4 1oy B-lymphocyte #313n9nNIdulas DNA wazlusiudng Aaunusnu
DNA lasn38319 antibody &% T-lymphocyte zgnnizqudis T-ag MEWaIINT T-ag SUfU
DNA

anti-ds DNA ﬁuaﬂﬂﬁﬂLﬂ%%ﬁdl%ﬁﬂﬁ’mu@]ﬁ’m%'Uﬂ’]ﬁﬁﬁ]ﬁUIiﬂQﬂml,éﬁ [7] g9tdn

antibody Neanavhliifalaladnisuifiasainlsagila (upus nephritis) 6ae (8]
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Polyomavirus

anergic 1 cell specific
for host protein T cell specific
l for T-antigen

fumctional host
protein-specific T cell

U7 4 Thialwdlawnszdunisviaruzas B-lymphocyte waz T-lymphocyte 11afins reactivation
vashialndlaanluiwmegiheolingds [2] (@audasanienansdnsded 2)
a & [y Aa @ < A & o a & i v &

m3dae hialwalannu lavesludszmnimlulasnmsfazainazSuasua lwisidnuay
tY A [% a & a a A &L <
inlifianns danmifade hialwdlennintuauey lasludszmnamlymansnanany
antibody siala3alwalaangefiaifiausasaz 100 [9] nasannsdaita lhialndlaan lavrazuns
agluszozasy (Latent phase) lutszzinanaldinlainy reactivation va3hialndlawn ud

a

reactivation maavh%‘aiwﬁiamwuvlﬁﬂaﬂlugﬂ’a uﬁunﬁﬁuﬁuunwiadﬂ%ahpjﬂazlﬁvl,@?%'umﬂmgﬁ

U
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[10] 1ilad reactivation pa9l5alnalosnazaunsnananthialdandastlasne lagaransae
WU decoy cell #380373WU DNA 289138 Inalaanaa835 polymerase chain reaction (PCR)
msanwiidaniiazlfnynsiani DNA vashialnaloandasi® PCR ilasaniflunsaaid
anahnazanudunzgege

anugnuasmIaTany hialwilaanludamizsfia BK uaz JC Lﬁuﬁu@numqi@mmmﬁ
onunIsen Ialnalansiie BK mﬂﬁamazmadgﬂ’mkﬂgﬁmﬂuﬂ%uﬁlu W.6l. 2521 [11]
lasanugnvainisarrany hialwdlewziiadnsg waadhiluasefi 3 dsmsuhsalnaloania
JC, WU, KI, MC uaz TsPy dylifinsnuanagnludiholiagils msanenidunsineusni
'3'1mmmm*’qﬂmaa"h%’aiwaiamﬁtd 6 shaludtheidnlingila

anunadhialndlaansiia BK luﬁaan:maa;&”ﬂ'sULﬁﬂBﬂgﬂaﬁ"L@T%'umﬂﬂgﬁ@juﬁ'uga
nilndszmnadnUnafnsdsonnly (1] wdlndifsariuanugnvashislndlownsiia BK lu
ﬂamaﬂug}”ﬂ’ssJ;ﬂmﬁiﬂgﬂaﬁﬁﬁmm"l’?ﬁ%”aﬂa: 32 LEULAEINY [3]

anugnuaslwileanaiia JC IuﬂamazmaagﬂaULﬁﬂBﬂgﬂaﬁ"L@T%'u snandauindIny

U 9

anugnuadhialndleansia JC ludasizludszmnnnduazlugdihelngdanmenuli (12]
azha"l,iﬁ@’mmm‘*gﬂmaﬂﬁaiwﬁiammﬁm JC luilzanazluwilszansUn@lianusunusnuan B89
U n' J d' o = d'd ‘3 > 1:3/ v &
At lasanugnazifingaduiliarmsfinmludsznnsniionganniu [13] Tesunafuaasliiiu
TifaTunanatsiNada reactivation 189 IFlWalannTia BK lugﬂaﬂiiﬂgﬁa AL LN

o A

LﬁaammﬂmmLmﬂ@iwna\ﬂsﬂLLa:mWﬁ;uLstaommagﬁﬁunuummﬁuﬁuﬁﬁ'ﬂé'mwmsﬁ%%u
283 3alndlawn [14]

g hialnalannsiie WU uaz Ki simdsliwumanwmsuenlSasiefionilasizves
Usemnsmly [15] LL@imm*smwﬂ"lﬁmnﬂamawaagi:ﬂaﬂﬁvlﬁ%'umiﬂgndwvlm [CHERREG LR
Tsalndlawnaiia wu ‘luﬂamazagﬁa‘?aﬂa: 2 sauanugnvad hialwdlawsiia K ludamozag
fi%avas 12 [16] udanmansnitlinuhislwalowmia WU uas Ki nndaazvadgihoi@n
langila dwivhialwdlewnsila MC uas TsPy Frlidnenwmyanauenlhians 2 sfiadtldan
Tasnzvasdszrnsmly wazanmsanwiifliamansoanauenialwalowsiia MC uaz TsPy
nnmatidaanzvasgihodnlngdaigunu

MNMsANINITAINNZIA S WUT TRz Idannria lagaudn (Primary human renal
proximal tubule epithelial cell ¥3a RPTE Aiaaidalhsalwalownsia BK sowus TU a:dmafi
2899200 T-ag Fadulusdufitedind reactivation vasla3alnalonnAeduatnsfivuidmiileldsy
TGF- B Woifiwuiuima RPTE Adadalhsalnalasnafia BK snowus TU 7lale5u TGF- B [17]
wona s sansnAuaaslifinin TGF- B mmmm:@jumﬂﬁmﬁwmmaavb%'aiwﬁiam
5@ JC lukma human glia 628 [18] TGF- B 1w cytokine Anaalda NI TananswiiasIu9 renal
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epithelial cell Tallwmaninmizaalhialwalann seauvay TGF- B mmsmﬁ'ugﬁﬂﬂm%
ANLEULNITHA LT IgA nephropathy %38 Focal segmental glomerulosclerosis LLazluiiﬂvL@ﬁfl
WENTEAIWLUL fibrosis [19] W31 TGF- R ﬁa%islm:uumguﬁwﬁmsﬁﬁmanmﬂmﬁanmn
GanuuLsNm TGF- B lutlasizinazanansnuaniel3uno: TGF- & ﬁgna%d%ﬂﬂm 1207 s
msanwiaelaimsiatsinm ToF- & lutlaanzlasfioududasdmiulsnmaduafitiulu
Taanzinoilasiudiudsnin fa anudutusesilaaz nmMsanEIwUINIEeUBes TGF- & 1
ﬂam'szmaagﬂaslLﬁﬂgﬁaﬁmsaawuvla%'aiwaiaNW%ﬁm JC ganinszduvaszausad TGF- B lu
ﬂamawaagﬂaULﬁﬂmju%‘uuauﬁnﬂnaﬂ&jumuguaamﬁﬁfuﬁwﬁzymaaﬁa wae i Awin
reactivation 284 13aInalaunadia JC RANUFUAUTAL TGF- B ﬂﬁwﬁuﬁayaﬁﬁamﬂﬁmﬂms
naaaslwess human glia Aeawlitounin dnsuseauey TGF- B Tudasnazvasgihodngds
Aaranulsalnalowwiia BK fuﬁﬁﬂn&ﬁmﬁ'uﬂamazmaa;jﬂamﬁﬂ@ﬂaﬁmn"l,aiwuvlﬁaiwﬁ
laan MenuwnmIdAnsiauniinudi reactivation vadliialndlannziia BK suwus TU ag
muldnIniuguaas TGF- & [17] iiasanmsnwitanansaasauenhialwalaunsia BK s
wWiuf TU ldaniaanizvesihofisanode FamansaetunsiomslinnenusuREsning
miavauenhiialndlaansiia BK andaaizvesgihouszszan TGF- & luldasniz lag
reactivation 189 13aIwAlanafia BK msﬁuf’é"uq mﬁ]aglﬁmimuqmaaﬂavlﬂ%‘u6] i
uaninilaliannsniugudis TGF- & uazuand1991n reactivation va3 iialwalaunziia JC
MNITENHRA ST BNUNEEN AN E TR saade h Salwalaantdia BK U
aIMIuaaInIadinuazanuuussvatlingdaluglng Menuves Lu LLazﬂmzwudﬁgﬂwgﬂaﬁ
fnmsasanulialwalaunsiia BK luﬁam’s:ﬁﬂ%mmmﬁwLﬁa@éim’j'];jﬂaUg}ﬂaﬁvlajﬁmsmmwu
hsalwalawnafia BK ludlaans [4] ualiguwusiumsriauwsasle ssauanumiGuvaslsaiie
Jalas SLE disease activity index (SLEDAI) score NMIATIAWL anti-ds DNA 8@3518133 73194410
13aA2717 CD4 da CD8 [3] mMsanmnitlasenuum liuraIn R HEs nINIs20210 w9
\i@ lupus nephritis mﬂﬁ%’umﬂm‘]ﬁﬁuiwvlﬂﬁ'ummamaU@im:ﬂ%mmiﬂi?luluﬂaawa:ma\‘i
;j:ﬂaUg}ﬂ&‘ﬁlﬁmsmnwu‘h%ﬂwﬁiammﬁ@ BK ludlaaniy [3] adnalsnanuds hiinaiisnoann
mwué’uﬁ'uf‘s:wmé'ﬂmm:maﬂaﬁﬂmaargﬂ’azlgﬂaﬁﬁms@mﬁ]wuvh%'aiwﬁiammﬁ@ JC luilaaae
3'1mmf‘?l,@i”ﬁﬂmﬁaé’m&mzmoﬂﬁﬁﬂu,azmsm’gﬁumaﬁaaﬂﬁﬁamﬂugﬁ’;mﬁﬂgﬂaﬁmn
WU%%’&IWEI@MM%&W%MmﬁﬂuﬁugﬂaalLﬁﬂg}ﬂa‘ﬁmiaﬁ]vlajwuvl,a%'aiwaiamluﬂama: A
msﬁﬂmwudﬁﬂmmzmaﬂﬁﬁﬂLLazNamsmaamoﬁaaﬂﬁﬁ'@msmaagﬂwlﬁﬂﬁmnwﬂb%’ﬂwﬁ
lannwfia BK waz JC Iuﬂaa’nzvl,&iLmﬂ@mﬁ'ml,a:vl,&iLmﬂ@i’mmﬂﬁﬂaﬂﬁmsaavlaiwu"la%'aiwﬁiauwiu
JRaNLonINIZALV8 anti-ds DNA I@umnwamiﬁﬂmwudﬂgﬂaULﬁﬂﬁmnwu"La%'aIWmaM
7fia JC ludaaizasia liwy anti-ds DNA mﬂﬂd’l;jﬂaslLﬁﬂﬁmnwuvb%'aiwﬁiamﬁﬁ@ BK %38
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drhefianalinghialnalounluilasi: Tasdasuiuguiionsefinonsvesmanasaslusdond
laun ﬂ%mmuazswmmﬁvlﬁ%umn@gﬁ‘ﬁ'Lmﬂ@mﬁulugﬂamwiazmju FENWINNTANEN I
2AALFAIIALAWINTZAL TGF- R ﬁm']ué’wﬁufﬁuﬂ%mmmﬂﬂgﬁmﬁ%‘u 21, 22] Tugthelsaglla
ﬁ"[ﬁ%’umn@gﬁlm:é’ugaﬁm:aglmw:muLLa:ﬁﬂ'«Jxmmvlajwu anti-ds DNA ¢91tsn3as9 lany
anti-ds DNA ’Lu@:ﬁamﬁnkﬂgﬂaﬁmmmmmLwﬂ"l,’ﬁaiwaiam%ﬁ@ JC Iudaanzanalilatduna

. . o ' = v o (Y Ay o A o o« v v
I@]ﬂ@]ix‘i’iﬂﬂ reactivation WBGVL?SQLL@]i’]’]"i]Lﬂ%Nﬂ‘Yﬂx‘iﬂﬂ&l'i]']ﬂﬂ"i]"ﬂﬂﬂﬂdﬂﬁuﬂuﬂ&lﬂ%‘ﬁd‘iﬂLﬂ%@]ﬂ\‘i‘l(ﬂﬁﬂ

q

= nl a 1
mMsaneRuLdudall
Imaaa;ﬂ Q’ﬂaﬂLﬁﬂiiﬂﬁﬂaﬁvl,ﬁ%'umﬂﬂgﬁﬁa%'awu reactivation 184138 IWRlaaTha BK 1
A & a . i [ Aa A X = A
anuTnfigininanund §1ua1ugNVad reactivation vadlaialwdlawziia JC lugihudnnguil
Infifsriuidnund lawy reactivation vaslaialwdlamnaiia WU, KI, MC uaz TsPy lugihedn
Iiﬂgﬂaﬁvlﬁ%'umﬂ@gﬁ Iugﬂumﬁnkﬂgﬂaﬁwu reactivation U84 138 INAlasnwia JC wuin
reactivation U84 1ITRNAMNUINABINLTEAU TGF- B Tuilaa1121azanIIN130 319N anti-ds DNA
R ] 2{' ol ] CR A 1 . . g
Sl:u,;dﬂ’;Uﬂq&lm:@nﬂ’ngmUISﬂgﬁa‘ﬂ"Luwu reactivation U84 123
Iwdlanv3any reactivation vadhialwdloansiia BK lasanufsagnisndinueinmsasianud

AAINIIATANBUNNLGY

7. Output filaanlasens
7.1. uwé’@ﬂ'amaamuﬁ%’ufﬁﬁ%’ulﬁﬁ’lLauaLLmJIiJm@la%ﬁamﬂs:*gm:é’ummma 15"
International Congress on Infectious disease i'u‘ﬁ 14 ﬁqmﬂu 2555
7.2. uwﬁwuﬁﬁuaﬁuﬁﬁéﬁa%ﬂmzijmilﬂsJuL‘ﬁadaaﬁmﬂmwmﬁ:ﬁummma
7.3. aoﬁmmﬁﬁlﬁwﬁumUﬂ%’ﬂﬂgomsg}uagﬂamﬁngﬂﬂﬁﬁﬁs:ﬁw%mwgﬁu
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