ZN1BILFATAIY AH R A

N HALGATAY AR A
(ZAHZE © 0510410)

ATHAE (FF): o

AFF A (P &) Evaluation of angiogenic parameters as prognostic

and predictive markers for Non-Hodgkin’s Lymphoma

AR A 1 F

o
o2




i e R iy

e < o
B Ul B
o T
B
)|
J !
Tz
3 = ~
iy o T wn.
T do
b W o) om ™
™ — iy
N of ol WT 5
£y %o ) =
0
e w T =
dA| (e
SR
W R T
) ™ oF T
o W
0 = ©° TH R
— (aN|

(5%

3cm

6cm |




o] HuXNE 7|FIFATAYE “NCC-0510410" #A ] AFH M= A=
.

2007. 12. 28

(2
2

3oA A QA



<8 % FE >

L AFAY AT 8o

(BHEE) woreesees ettt 1
(G T) eer e 3
I ATAFG T coovrrerrersremiesie i 4
1. ATFAFQ Y] FHFBEIE  coreererrmerreseieisi st 4
2. ATFAFA Y] QT Z T e 4
3. AT AT TF W ZAE s 23
4. AFAT T EFTAE o 24
5. Oﬂ?—éjl].?/] %%ﬁ]i}_' .............................................................................. 26
6. FETLELT] covreereeeremeer e 2
7. %ET‘H’TEI— ................................................................................................. 27



ATEOHIE) | A E | 0510410

4 oA g |TEAUA AEES AT A3 % AR 08 wA4EAe delddn
A
° =
SHA| 20054 8¢ ~ 2007 12¢¥ 142,000
?_4_?7] Z_}/Oﬂ:ﬁﬂ] 1IAd = 200604 8¢ ~ 20054 12¢ 37,000
(H4) 2Ahd = 20061 19 ~ 20064 12€ 50,000
3AIE 20079 1¥ ~ 20074 12¢ 55,000
A A9 7 CI: & A9 FUSENS
oE AgWE | 0319201735 | A A & 9 ksy@ncc.re.kr
TR (Mg 9z, ABAAAE, ol F EAA, AL % wAA
Al ©
-1 ‘—]?—}01 o3 1 Non-Hodgkin’s lymphoma, Angiogenic cytokines, Predictive marker, Prognostic
S | marker
ATEE
<FHFHE>
D EAMAARZZE M3 FZF] o5 oF E X5 9§ ZAAZA ] ALE 7heeA]
2) ¢ ANE moz Ane AR ARD ALE
<FIHdE Ex>
D ARAAA L QA G684 B
2) ARAAAE] F14 DA WE FE Wz el
3) FHAAA RS oF 2 Am g Add Bt
4) 8 HAAAYARY HAZY dFH K84 Hob
5 HEXZF A¥F9 IL-6, VEGF @& % J328
® 3708 2wy
<>
D gz 33t 23 dlx2a 1319 3 4 874 BAgsta 4 Fds 4
2) 6“““§Z]J‘ ELISAZ &74%. dxwdA 343 dRAAAARE AR Fa HAE AASn ddoy I3
o] mE o]zt ﬁl%xl AHE
3) AR T FAAEA F functional polymorphisme 3 12#sle] f-dxtEAA e AEAS A3 F
14709 A=}k ‘1}53 A& Tagman MGF probeE ©]-83}¢] fluorogenic 5’ nuclease assayE ©]83}4 genotyping= Al

Wohn FRAAAE) FEE nud.

4) dzT gz dAAEARE HY] FH BA BNt FBRATE vugh

5) & Sxkat 3 13F 9 @ 4K ARZES] & Ao/t A=A Bl

6) A TAAZAY FE&4 H7HE 938 ROC curve w4 Al &3k

7) EzTH BT A gy st o)t EA 2S5

8) AT Fo Aol whet ERAYAE TR zbol7F J=A] Hlal FA A Y

9) A5 A FHAYAZY FEe A5 ¥HE ko FEo] AEA A

10) A5 Z e w2 il AA 2 tﬂﬁ}ﬂ FofskA 4

1) R A R s e WA A& 2 71 *@zve_r 2to] 7} 3)\'\:‘;{ ﬁ?

12) IPI 9] A% < 0}1/}01 LDH th2l plasma VEGF, serum IL-6& 323} A ste] 7]1E TPIS} vl

13) 10782l F== A EFA VEGF ¢ VEGF receptor, IL-6, IL-6 receptor E‘E“?i% gl

14) AZ Z4 2 I9A A F AE A5 "= VEGF-A, IL-69] 93

15) 9=ZF A EF A IL-69 VEGF-AQ A5 &

<ATAz>

- AN AARY Fa A9 E At A% 2 Al & Apolr) A AFIh

- FARG e =4 FE Aol VEGF -11542 A& ets FalshA s

- dERTAA T2 FFY dANAAARY HA H AAdAE Hrke A9 VEGE, HGF= 833 849 AxE 1+ 4
BAAG7E =gy bFGFE 9 Ue. 833 & AFe Uyi-E A3 AS7F ke VEGFS circulating VEGF-receptor
A frojet AT BEEA %S, (Table 4). FBAAFTE Ao A B43 A7 dizato] s gxtatol A A




- Oz A5 A S0y g RN RA[ARE v i
plasma VEGF ¢} serum IL-6, urine IL-8 plasma bFGF,+=
serum VEGFR2 & 3x}prel A SAHSRE frofstA @& A3
g4 VEGF (0. 8456) 8 IL-8/Cr (0.8291) °] F=H95. oI5 A
3 BT ek
- dEaa .dx}—?g] genotype W% 98 x}o]7} ##u =] okt

- Plasma VEGF, serum IL-6% ¥ 7] Z 7}l W}T’Jr ZF7 koL %EZE o HAW o] A& AF ¥ vEE HSl [P o
FEE v 23 serum IL-63 urine IL-6% IPI7F & oA 5
7} non-responderoll A #25HA =& Aoz wzg.
- & # baseline, & follow-up (3-4 <), clinical response 7} (6-8 ) 33| A A plasma VEGF, serum IL-6
S A I Fdd wet Fxe Aolrb deA AT A CRl Aol AT serum IL-69] baselines 2nd

17} 570 A Eol A fFefdt zbeo]7t ##E. serum and
Aol Al BAA SR FolatA &2 ARE Hon,
2. ROC curves A3 2% 4 IL-6 (0.8616),
= A dAelA ol&=Ha 9= LDH (0.6879) o H]

\Otm\1

=21 mlm £

\
i

follow-up A7} 93t Zo]E Holx= AL &F<3t (baseline-1st follow—up; P=0.066, baseline-2nd follow—up;
P=0.003). Baseline¥} 1st follow-up X+ EAHCRE Fo3tA] ol Z7]o] HIE-S d=3le AERE HA3A e
Aoz Ay, Plasma VEGFE %*J Hgtol A AR Fodt AFE Holx| ¢rol Xz tigt vk Hule] glo]
A& serum IL-67} ©f &3 Ag=2 ®Ql

- Serum IL-6¢} plasma VEGF9 median #< 7|52 %2 log rank test Al&3 23} serum IL-6 (P=0.109), plasma
VEGF(P=0.632) 2% #¢]3F zto]7} #&FHA = &gkoy Kaplan-Meier graphol A serum IL-67} plasma VEGF X.th=
survival®} #EAdo] =8 Ao ® B Progression free survival o thal A3 232 w9,

- IPI9] +4 2249 LDH9} plasma VEGF, serum IL-65 H|®& A3} serum IL-67} LDHel B8] o F<be] Aol
=S Serum IL-65 #F1W9<Ql 86 pg/mLE 7|#2o 2 LDH thal 283k IPI-IL-6 AF5E A4t HRS 183t Az
HR=3.44 (95% CIL: 1.11-10.70, P=0.033) 2. % IPI ¢ HR=4.37 (95% CI:1.41-1359, P=0.011) Rt} & Ao #ag

- 7zt =32 AE£F¢ VEGF, VEGF-R, IL-6, IL-6-R &&d< RT-PCRZ #Z3F A3} AEF gene expression®] =}
o

=

° ]
o7} &S #TE3E. Western blotting, flow cytometry = protein expressions ¥zt Z 3 wWwlo] ulg} expression A

o]7}  lo] secretion Hi AE W @S protein expression®] gene expression¥} U= G AA,
post-transcriptional modification W& 4] 59 4N mHEoF & Aoz H<

- IL-6 ¥ VEGF AH# % #93% cell proliferation®] Z7l= ##% A &2 Doxorubicing AH#3 & [L-6 %
VEGF-AE mediadl 94 F=2 FASA & & AELFT AEFS MTS assay® 3Ae Az okt AES A7)
gou AR {foatA= & (P=0.700).

- IL-6 A2]% VEGF-A %d 37l VEGF-A AHg & IL-6 ¢4 F71S ##. MEKI inhibitor 2] A] IL-6 F7}ol =
VEGF secretion®] T7He =] 55 &<l

TEZE!

A A A3

T7 o] 2] /=2 35 %)V oA (%)
SCI =% A% 1/2 50%

IF 3 1.7/6.0 28%

e

D FAFN B AT 7] AET &
Clinical chemistry and laboratory medicine (IF:1.725): in press
Cytokine (IF:2.355): submitted

_AXA AL
3784 78
NHL ¢ 3R FE T 7FF Ay 3742, A4 A#dAdo] 43 A %= plasma VEGF, serum IL-6 o],
survival®| risk factorZ4 ¢ fF8AS =X oy dA4 AlgEH 1 = = IPL A 401]/\1 LDH il g2 A %
o

& AT F U8 AEF A3

i
fuied
oft
2
—
-
o))
o)
[9)
Bs]
b=
=,
f
[e]
%
S
<
[}
1]
@
s}
=}
tlo
ol
N
)
>,
s
tlo
Rl
o,

® Fela7g
(AFAE 299 FUEEUE




Project Summary

Evaluation of angiogenic parameters as prognostic

Title of Project
! and predictive markers for Non-Hodgkin's Lymphoma

Non-Hodgkin’s lymphoma, Angiogenic parameter, Predictive marker,
Prognostic marker
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Project Leader Kong Sun-Young

@ Research Purposes
<Final Goal>

-This project is focused to evaluate of angiogenic cytokines as prognostic and predictive
markers in Non-Hodgkin’s lymphoma (NHL).

@ Research contents and methods

-To evaluate circulating angiogenic cytokines were useful markers in NHL, 131 controls and
87 patients with NHL were recruited. Their blood and urine samples were collected and we
measured angiogenic cytokines (VEGF, HGF, bFGF, IL-6, IL-8, VEGFR1, VEGFR2) by ELISA.
Reference intervals were evaluated using by CLSI guideline (Table 1). Genotyping of
angiogenic cytokine polymorphism were performed using TagMan probe assay. The effect of
polymorphism were not apprent on circulating angiogenic cytokine levels. The frequencies of
genotype between controls and patients were not different. The concentrations of plasma
VEGF, serum IL-6, urine IL-8, and plasma bFGF showed significantly elevated in patients
with NHL than those of controls. In ROC curve analysis, serum IL-6 and plasma VEGF
were represented useful diagnostic markers. Of many cytokines, plasma VEGF and serum
IL-6 showed association with aggressive clinical characteristics such as stage and extra-nodal
involvement. The reduction of plasma VEGF were significant only in patients with complete
response. Although plasma VEGF and serum IL-6 did not show significant hazard ratio for
overall survival and progression free survival, serum IL-6 could be used one of IPI
parameter with significance. In malignant lymphoid cell lines, VEGEF, IL-6, and their receptors
represented different expression on each cell line and both of IL-6 and VEGF were effector
on secretion of other cytokine.

€ Outcomes

- Publications: 1 [IF: 1.725]: Clinical chemistry and laboratory medicine (in press)

- The study represented that plasma VEGF and serum IL-6 were useful diagnostic markers
with association of aggressive characteristics of NHL, however, the prognostic effect of
circulating VEGF and IL_6 was not apparent.

- Both of VEGF-A and IL-6 were effector of In malignant lymphoid cell lineson gene
regulation and damage checkpoint by histone methyltransferases in fission yeast might
provide insights into understanding the functions of human homologues in carcinogenesis.
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2. 7YY e 2 A
1) 83 AA Ax Fu HY A (Reference intervals for angiogenic cytokines)

- 7TE79 d#XNAAAE (VEGF, IL-6, IL-8 HGF, bFGF, VEGFRI, VEGFR2)E 8%, &4, & 74
T Ak AlzAl A 54 Jhssttta BAIgE AlelA ELISAR Z7d3te], 13149 tjzelA
(Clinical and Laboratory Standards Institute) guideline (C28-A2) o u}z} Axkste] FuH$E HA
gk (Table 1).

Table 1. Reference intervals for blood and urine angiogenic cytokines

Angiogenic cytokines Total Male Female
N=131 N=68 N=63
VEGF, serum, pg/mL 83.7 - 1048.7 99.1-1014.1 82.8-971.6
VEGF, plasma, pg/mL 3.0 - 84.9 45-78.8 2.9-93.6
IL-6, serum, pg/mL 04 - 86 0.4-9.7 0.4-5.5
IL-6, urine, pg/mL 0.0 - 57.7 0.0-21.8 0.0-73.4
IL-6/Cr, urine, pg/mg Cr 00 - 252 0.0-84 0.0-28.0
IL-8, serum, pg/mL 15.9-430.4 7.54-84.4 17.1-232.8
IL-8, urine, pg/mL 0.0 - 64.8 0.02-3.4 0.01-37.8
IL-8/Cr, urine, pg/mg Cr 0.02-8.4 0.01-3.0 0.07-5.6
HGF, plasma,pg/mL 476.3 - 1624.0 559.1-1642.7 467.2-1267.9
bFGF, plasma, pg/mL 00 - 1.0 0.0-1.0 0.0-0.9
bFGF, urine,pg/mL 0.0 - 133 0.0-8.2 0.0-15.8
bFGF/Cr, urine, pg/mg Cr 0.0-7.2 0.0-4.9 0.0-9.6
VEGFRI, serum,pg/mL 49.0 - 160.0 51.3-164.7 49.2-154.3

VEGFRZ2, serum,pg/mL 5129.4 - 10784.2  5882.0-10905.9  4904.9-9837.0

- HE2Le AT A" 494 (20-784), HAF 687, oA} 63 Y. vl A Aol wE daAdAAR



o Aol7} A #4138 A3} plasma HGF ( < 50 vs.
>= 50; 733 + 285 vs. 821 £ 260 pg/mL, P = 0.0026),
. serum IL-6 (1.3 + 0.8 vs. 26 £ 40 pg/mL, P =
0.0352) 7F 5041 o]dellA =& FAE Hole
. g, wEbA serum IL-69] A¥ 24 Al AHS 2

. . H3 EAo] Fast Aoz Fuky

10 15 20 25
L | |
*

Serum L6 (pg/mb)

5
-
.

PO W 33-'l5l=i!ilf: bt » - 7|EY =83 FaxE vwd 23} plasma VEGF
& & age &0 B EZ7t Yol Zold u TUMEle AoeE HAE

Fig.1. Serum IL-G levels according to age in contrals

1} (Berrahmoune H et al. Clinical chemistry
2006;52:504-10), ¥ -plasma VEGF ¢ ¥4 43 23 dixatoA A" & zol=
#F 59U ok JE w=Ro vwd 2 7RI ATE GYOR ¢ AFFoL FF 4
o] W} 384, A2 36M= F AFFo] wobx AT Apold 4 Adrhar e
- gz A Al mE AR E] Aolrt Jd=A A AF} plasma VEGFE, IL-8,

serum VEGFR20|A] Ao w& {23k Zo]7F #&%H. [IL-8= serum, urine 7 A EFolA =}
o] H o 7ol olo] W3 Bl AL o]E A AV HEEA e AHd.
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Fig.2. Box-whisker plots of angiogenic cytokine in normal controls according to sex.

2) dxTdA RN AAAEY AR 9FAHY Y F=9e #FHEA  (Association between
genotype and concentration of angiogenic cytokines in controls)

- EHAAR T FAATEAE dde FAge] ¥ vhal ®Bad #b 3= functional



polymorphism= & #ste] FAzATEdAe] ddAd S A& F 1419 FHd4 934
Tagman MGF probeZ ©]&3}o] fluorogenic 5’ nuclease assayS ©]-83}e] 1319 9] tixtol

> o

lo

- Z}7te] - AAerE A 9 circulating angiogenic cytokine?] FE9Fe] ##H Al S Kruskal-Wallis
testg® ol&3ste] A FAA @AY NETE AAAJIA HSsH7] 918 Hardy-Weinberg
equatione WEEA chi-square testE o] &3to] AAEAL.

- BEAdA3 F#d238 ¥lEE Hardy-Weinberg equationg W2E Aoz #FHFHJL IL-69
-174, -598 H-9 = homozygote®t #2#3 o] population® minor allele frequency”} 1% #] 5+ A
o7 dAaEe] &% JL-6 SNP 7oA MAF HEE n#se] A7 o Aoz & Aow
k¥ (Table 2).

Table 2. Frequencies of functional polymorphism in genes encoding angiogenic cytokines

Gene rs no. Position Genotype Controls (%) P value
VEGF rs699947 -2578 CC 70 (563.4) 0.73
CA 49 (37.4)
AA 12 (9.2)
rs833061 -1498 TT 70 (53.4) 0.73
TC 49 (37.4)
CC 12 (9.2)
rs1570360 -1154 GG 90 (68.7) 0.57
GA 35 (26.7)
AA 6 (4.6)
rs2010963 -634 GG 40 (30.5) 0.99
GC 65 (49.6)
CC 26 (19.9)
rs3025039 936 CcC 83 (63.4) 0.82
CT 44 (33.6)
T 4 (31
HGF rs2286194 Intron 8 TT 87 (66.4) 0.97
TA 40 (30.5)
AA 4 (3.1)
rs2074725 Intron 13 CC 91 (69.5) 0.67
CA 38 (29.0)
AA 2 (15)
bFGF rs1449683 CC 95 (72.5) 0.82
CT 32 (24.4)
T 4 (3.0)
IL-6 rs1800796 -634 CC 68 (51.9) 0.58
CG 56 (42.8)
GG 7 (5.3)
rs1800797 -598 GG 131 (100.0) Not reached.
rs1800795 -174 GG 131 (100.0) Not reached.

The P values for the Hardy Weinberg Equilibrium (HWE) were calculated using the chi-square test.

- VEGF SNP Z#Z2 Eutj2 PHASE program® & haplotypes 2418 A3} HlE7} 5% oo
2 EF3+= haplotype2 = 671= ##¥. Htl: CTGCC at -2578/-1498/-1154/-634/+936 locus



(36.6%), Ht2: CTGGC (26.3%), Ht3: ACAGC (115%), Htd: CTGCT (7.3%), Ht5: ACGGT
(5.7%), Ht6: ACAGT (5.7%). VEGF +77+¢] promoter$t 5'UTR H& % -2578 oA -14938
region 7}A+= complete linkage disequilibrium (correlation coefficient, r2 = 1.0; Lewontin’s D’,
D' = 1.0)2 ##&H. 25784 -11547}A]+= complete LD+ ©FY

I ! A% strong linkage disequilibrium (2 = 0495 D’ = 09352

; B 7] 31 Haploview analysisolA] single blocke. & #z% (Fig.3.)

1498
1154
634 -
936

2578

Block 1 (1 ki)
1 2

1 5 Fig3. The linkage disequilibrium (LD) pattern for VEGF gene
- in 131 controls Haplotype block structure, as depicted by
16 Haploview, is shown. The numbers in box indicate pair-wise

D’value and the box shading change (red to white) according

q
L

to increasing D’.

funj

- HGF SNP ZA3E EUZ haplotypg 43 Z3} intron 8 (rs2286194) # intron 13
(rs207425) o W3] TA (775%), TC (189%), AC (3.6%) HI=E HYL D' #S =AT 2=

0.043 o2 vril block & P A e FE.

- FAAE wE =4 Fxo Aol VEGF -1154E Al9stuns Falahx] &gkom AA
genotype W=7} Y1l outlier® #e+st 4= Qe ghol o] Fod Ayetn ®B7] ol (Table
3 and Fig.4.).

Table 3. The levels of angiogenic cytokines according to polymorphism in controls

) ) ) ) Major minor
Gene SNP site Angiogenic Cytokines Heterozygote P
homozygote homozygote

VEGF -2578 Plasma VEGF (pg/mL) 127.35+378.01 23.54+29.36 18.31+14.30  0.66
Serum VEGF (pg/mL)  558.74+627.51  340.23+212.96 347.85+269.71 0.22

-1498 Plasma VEGF (pg/mL) 127.35+378.01 23.54£29.36 18.31+14.30  0.66
Serum VEGF (pg/mL)  558.74+627.51  340.23+212.96  347.85+269.71 0.22

-1154 Plasma VEGF (pg/mL) 23853+533.54  23.38+29.66 19.04+1715  0.53
Serum VEGF (pg/mL) 819.52+822.92 320.13+202.62 351.15+257.90 0.05

-634 Plasma VEGF (pg/mL)  50.76+207.65 23.05£25.79 16.72+11.77  0.62
Serum VEGF (pg/mL)  377.99+419.82 358.14+22821 358.76+269.14 0.63

936 Plasma VEGF (pg/mL) 20.03122.43 51.33£197.75 10.57+4.94 0.29
Serum VEGF (pg/mL)  361.98+261.75 374.36+384.83  302.49+86.57  0.99

HGF intronl3 Plasma HGF (pg/mL) 772.05£290.98  793.62+241.25 661.98+148.67 0.36
intron8  Plasma HGF (pg/mL) 759.19£238.04  811.42+348.30  807.92+224.90 0.78

bFGF Plasma bFGF (pg/mL) 0.09+0.31 0.13+£0.31 0.01+0.02 0.96
Urine bFGF (pg/mL) 1.34+3.23 2.10£5.74 3.3915.04 0.14
Urine bFGF/Cr 0.76£1.63 0.93+2.06 4.26£7.74 0.39



IL-6 -634 Serum IL-6 (pg/mL) 2.04+£3.51 1.91£2.23 1.38+£0.59 0.55

Urine IL-6 (pg/mL) 7.48+15.69 7.13+£16.07 8.7119.64 0.28
Urine IL-6/Cr 3.71+9.03 3.04+6.76 3.06+3.12 0.30
P value = 0.05
2500+ °
:'E_ 20004
E - Fig.4. Serum VEGF concentration according to
E ! -1154 genotype of VEGF gene.
1000- ® . o
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3) dERTAA E# A AEY AAA (Correlations between angiogenic cytokines in
controls)

- WETA e FRe] ARAAAE A 4D

¥
FHAT r=068 (p<0.001) = =93, HGF 9A 33 dAelA r=069 (p<0.00)=E %2 4
Azt dgd. 3% €4 bFGF= r=0.38 (p=0.005)% VEGF2} HGFel H]3] @& AaAF7t

T

Ze 93 9 7 7HH] HAR SAH YA VEGF= @33 vlws] oA oF 108 =2
b gaEgen o szel nud wo ol Wxel: Bavel BAF (activation) A 4
B VEGEZ 2357 e Aol 8.

ox, N i ffr

- g4I 29 AEE IL-6E r=0.06 (p=052), [L-8& r=-0.09 (p=0.30), @& bFGF= LbFGF%}
r=-0.03 (p=0.75) = FI3 FH#HAAT BFHA LFAS. & BHFS 28t CreZ BAS &
A gl dAxFe AA#HA G IL-6, bFGE, IL-8914 r=0.10 (p=0.26), r=-0.01 (p=0.88),
r=-0.05 (p=055)F F23 A7} A=A Lk wEhbA], A g9 dH A AxEsE 47
A4 on7l s 4 Atk 1wl

- xate g9 Y VEGF® circulating VEGF-receptorete] AaA A S &3t A3 §93 4
A7 BEEA S 793 ATFHIAS H AFEEL plasma, serum VEGFS} serum
IL-8, plasma HGF$} serum IL-6, serum HGF®} serum VEGFR1 9 (Table 4).

A 7F AA ol whey FEFs A Felstr] el e ey A8, AT
Aok zt AL A Eo] ARG S AT A tfxaedA Wdg FA9 AHgo] e
AAAxE 4 VEGF, 8% HGF, 8% HGF A1 A#AAFTE 27 r=028 (p=0.002), r=0.38
(p<0.001), r=050 (p<0.001) =x] %9ke. ANC (absolute neutrophil count) 2+¢] ##HA L
7ot A3t AAASFE 24 r=0.29 (p<0.001), r=0.33 (p<0.001), r=0.50 (p<0.001) & Z A WFF
FA & Hl=e ARyl dEE AET 9 A% s SRR xS Foe dHaArt &
Ze) 2 ool Ay GAs7E daw FA9 A ARuATE de AS obd F A+s AAMSH



Table 4. Correlation coefficient between angiogenic cytokines in controls

Plasma Serum  Plasma Serum  Serum  Serum  Plasma Serum  Serum
VEGF  VEGF  HGF HGF IL-6 bFGF  bFGF  IL-8 VEGFR1

Serum VEGF 0.6809

Plasma HGF 00114 00839

Serum HGF 01074 0.0938 0.6851

Serum IL-6 00311 02139 04244 05642

Serum bFGF 00269 02474  -01047 -00462 00156

Plasma bFGF -00248 -00343 02123 01637 01272 03769

SerumIL-8 03241 03081 00700 01399 01150 04004  -00876

Serum VEGFR1 00512 003839 02851 04345 01551 00043 -00088 00331

Serum VEGFR2 01059 01548  -00832 -00480 -00205 -01444 -01129 01199 0.0243

4) AT 94 U4A (Clinical characteristics of patients with NHL)

- A ASF AF 574 (25-804) = male (62%)°] ©il histologic types B-cello]
o B-cell type2 lymphoma % 669 (88%)7} diffuse large B cell lymphoma=® 7} %

£ AlYstie 18 XS WIS

+. Stagev 7} 7H4

-
ok,

IPI =

32 32

Table 5. Clinical characteristics of 87 patients with non-Hodgkin's lymphoma (NHL)

No. of Patients (%)

No. of Patients (%)

Age (median, range)
Sex
Male
Female
Histologic type
B cell
T-cell
ECOG

N = O

Stage
I
I
I
v

o7, 25-80

54 (62.07)
33 (37.93)

75 (86.21)
12 (13.79)

35 (40.23)
49 (56.32)
3 (3.45)

15 (17.24)
40 (45.98)
17 (19.54)
15 (17.24)

Extranodal involvement

IPI

BM involvement

absent 51 (58.62)
present 36 (41.38)
0 23 (26.44)

1 24 (27.59)

2 22 (25.29)

3 14 (16.09)

4 4 (4.60)
absent 82 (96.47)
present 3 (3.53)

Therapeutic regimen

R-CHOP 76 (87.36)
CHOP 5 (5.75)
Others 6 (6.90)

5) xTH FATY d# AN AF Hu

patients with NHL)

(Angiogenic cytokines between controls and



- x7y Aag A skxpate] g AN THEAX EE Mann-Whitney U test H] L3 A3} 57
o] A;Eo A FoJst zpol7b BEE. serum and plasma VEGF ¢ serum IL-6, urine IL-8,
plasma bFGF,= #AwolA SAH o FoatA & A34E B3lom, serum VEGFR2 &
Ao A EAIA 02 Folet A W ARE B

FP=00002 ; ' F=00001 F£=00001 F=103158
+ t T : -4
s i E H ]
] ﬂ 2 H
% |- == ik — i .
F=00976 F= 00001 P=DT152 " F= 00001

F= 06425 ; £=01323 . P=00001 | P= 00001

==

4
- + 1

Fig.5. Box-whisker plots of angiogenic cytokine in controls and patients with NHL.

6) FBJANAAAFY AGH FAAZANY F8&AH H7/HE 4% ROC ¥4 (ROC analysis of
angiogenic cytokines)

C (receiver operating characteristics) curveZ 413l Ax thxoty st 7zl tho
a3 Ng= g% 2@ 83 VEGF, €% IL-6, & IL-8, €% bFGF, &% VEGFR2 ¢. ROC
o A& AUC (area under the curve)s$®l+= €% IL-6 (0.8616), 8% VEGF (0.8456),
(@]

- ROC BAo|A sensitivity, specificityZ} ZF2ZF 90%2) cutoff x5 33, dAH [L-6&
cutoff level 1.4 pg/mLelA sensitivity 90%, specificity 56% ©]i 2.7 pg/mL ol A sensitivity
76%, specificity 90%5 H .. &% VEGF= cutoff 19.01 pg/mLolA] sensitivity 90%, specificity
63%°] 1 36.3 pg/mLel A sensitivity 59%, specificity 90% .
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Fig.6. ROC curves of angiogenic cytokines.

7) BT d3 A A E A#AA (Correlations between angiogenic cytokines in patients
with NHL)

*461} 25}
sk

7}

Table 6. Correlation coefficients between angiogenic cytokines in patients with NHL

Plasma Serum Plasma Serum Plasma  Serum Serum

VEGF VEGF HGF IL-6 bFGF IL-8 VEGFR1
Serum VEGF 0.51

Plasma HGF 0.01 0.30

Serum IL-6 0.40 0.57 0.12

Plasma bFGF 0.02 0.13 0.11 -0.13

Serum IL-8 -0.06 0.31 -0.06 0.23 -0.15

Serum VEGFRI1 0.06 0.23 0.84 0.14 0.12 0.01

Serum VEGFR2 -0.17 -0.05 -0.24 -0.07 0.03 0.18 -0.16

- 53], g% % dx VEGFe} 8% IL-67} dlxv oA+ r=0.03, r=0.212 W& 43 A+E
Hgorvt satol A= r=0.40, r=057= A% AF7r F7rE Ao ® NHL  Shxjol A
VEGF-IL-6 &nr]7} #&Ado] S H.

8) xvd IATY JAJNAAREY HFAA vFAPY HIE (Genotype frequencies of the
angiogenic cytokine functional polymorphism in NHL patients and controls)
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Table 7. Genotype frequencies of the angiogenic cytokine polymorphism in controls and NHL

patients
Gene SNP site Genotype Controls Patients P
VEGF 2578 AA 12 (9.16) 10 (12.99) 0.685
CA 49 (37.40) 28 (36.36)
CcC 70 (53.44) 39 (50.65)
-1498 cC 12 (9.16) 10 (12.99) 0.685
CT 49 (37.40) 28 (36.36)
TT 70 (53.44) 39 (50.65)
-1154 AA 6 (4.58) 3 (3.90) 0.940
GA 35 (26.72) 22 (2857)
GG 90 (68.70) 52 (67.53)
-634 cC 26 (19.25) 11 (14.29) 0.241
GC 65 (49.62) 34 (44.16)
GG 40 (30.53) 32 (41.56)
936 CcC 83 (63.36) 51 (66.23) 0.599
CT 44 (33.59) 22 (2857)
TT 4 (3.05) 4 (5.19)
intronl3 AA 2 (1.53) 1 (1.30) 0.782
CA 38 (29.01) 19 (24.68)
CcC 91 (69.47) 57 (74.03)
intron8 AA 4 (3.05) 1 (1.30) 0.614
TA 40 (30.53) 21 (27.27)
TT 87 (66.41) 55 (71.43)
PEGE cC 95 (72.52) 62 (80.52) 0.193
CT 32 (24.43) 15 (19.48)
TT 4 (3.05) 0 (0.00)
IL-6  -634 cC 68 (51.91) 44 (55.70) 0.782
CG 56 (42.75) 30 (37.97)
GG 7 (5.34) 5 (6.33)
-508 GG 131 (100.00) 77 (100.00)
-174 GG 131 (100.00) 77 (100.00)

-z A FAA P genotype HIEE 84 EokS
9) AN E dAH AFeol #HAA EA (Association between angiogenic cytokines and

clinical variables)

- e A A uwEr Az o @3RN HF TRV fFY% ZolE Hol=XA
Mann-Whitney U test T+ Kruskal-Wallis test® %73
- Ao & zol7l JdE=A e A gzt vz EA R urine IL-87F A A =A
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Table 8. The concentrations (meantSD) of angiogenic cytokines according to sex in patients

.19 b8 Axe Al wE Aolrh FofehA fks

with NHL
Sex Male Female P value
N=H4 N=33

VEGF, serum, pg/mL 573.16+443.19 487.44+364.64 0.208
VEGF, plasma, pg/mL 82.56+122.63 58.68+40.07 0.753
IL-6, serum, pg/mL 14.84+21.77 16.32+34.77 0.669
IL-6/Cr, urine, pg/mg Cr 4.2+9.9 17.4+59.88 0.193
IL-8, serum, pg/mL 186.05+413.08 118.53+244.54 0.655
IL-8/Cr, urine, pg/mg Cr 0.16+0.17 1.03£3.12 0.012
HGF, plasma, pg/mL 1141.04+1238.03 699.13+318.40 0.243
bFGF, plasma, pg/mL 1.80+4.26 1.73+£1.69 0.155
bFGF/Cr, urine, pg/mg Cr 0.93+1.53 3.65+9.83 0.364
VEGFRI1, serum, pg/mL 134.82+249.28 89.51£38.20 0.424
VEGFR2, serum, pg/mL 6950.60+1414.51 6750.20£1646.11 0.807

- MAE type B AIE AE vs. T AZAD) 2 B4 A K] Aol

Table 9. The concentrations (meantSD) of angiogenic factors according to cell types of

TolshAl ok

Ilymphoma
Cell type B-cell T-cell P value
N=75 N=12
VEGF, serum, pg/mL 563.12+424.30 400.20+332.83 0.176
VEGF, plasma, pg/mL 79.35+106.10 36.94+27.74 0.098
IL-6, serum, pg/mL 16.52+29.10 9.01£11.18 0.926
IL-6/Cr, urine, pg/mg Cr 10.02+41.43 5.13+4.65 0.121
IL-8, serum, pg/mL 134.59+318.59 301.61+522.05 0.955
IL-8/Cr, urine, pg/mg Cr 0.53+2.13 0.28+0.39 0.862
HGF, plasma, pg/mL 988.97+1093.40 999.09+793.61 0.930
bFGF, plasma, pg/mL 1.82+3.86 1.58+1.91 0.772
bFGF/Cr, urine, pg/mg Cr 2.13+6.56 0.87£1.10 0.410
VEGFRI, serum, pg/mL 123.29+215.41 87.79+38.40 0.551
VEGFR2, serum, pg/mL 6947.63+1453.65 7083.55+1826.76 0.514
- Plasma VEGF, serum IL-6% W7 S7Fdl wel f-o30A S7Fshes o] #zd.
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Table 10. The concentrations (mean+SD) of angiogenic cytokines according to stage

Stage I II III
N=15 N=40 N=17

v P
N=15

VEGF, serum, pg/mL 354.53£193.91  478.75£318.73  693.65+516.04  718.42+568.29  0.079
VEGF, plasma, pg/mL  38.81+35.66 50.90+35.06 62.26+31.88 181.19+200.63 0.007
IL-6, serum, pg/mL 11.84+£20.57  8.72+13.65 25.73+46.57  23.76+27.31 0.030

IL-6/Cr, urine, pg/mg Cr 4.75+5.92 11.55+53.79 7.32+15.24 8.92£16.65 0.041
IL-8, serum, pg/mL 282.58+497.28  99.74+179.15  275.08+593.14  76.93+115.95 0.761
IL-8/Cr, urine, pg/mg Cr 0.20+0.41 0.77+2.84 0.31+0.28 0.23+0.17 0.163
HGF, plasma, pg/mL 812.43+888.06 882.06+735.53 1481.06+1783.40 808.15+350.42 0.069
bFGF, plasma, pg/mL 0.19£0.49 2.34+4.91 2.01+1.91 1.29+1.90 0.078
bFGF/Cr, urine, pg/mg Cr  0.11£0.16 0.85+1.27 5.14+10.81 0.16£2.70 0.354

VEGFRI, serum, pg/mL  96.65+45.71 90.47£36.35  210.48+440.54  106.24+61.26  0.834

6939.88+1755.8 6900.75+1634.8

VEGFR2, serum, pg/mL 3 7102.97£936.53 6513.05£1276.50 0.499

8

sza8 |_.Lm

Fig. 7. Plasma VEGF and serum IL-6 levels according to stage.

- plasma VEGF, serum IL-6:= "2 2] H¥ o] & A =2 -5 1Y

{

Table 11. The concentrations (meantSD) of angiogenic factors according to extranodal

involvement
Extranodal involvement Absent Present P value
N=51 N=36
VEGF, serum, pg/mL 481.82+351.15 623.99+484.72 0.2553
VEGF, plasma, pg/mL 47.85+30.54 109.83+144.66 0.024
IL-6, serum, pg/mL 12.16%£29.47 19.89+23.62 0.008
IL-6/Cr, urine, pg/mg Cr 9.94+47 51 8.05+15.21 0.043
IL-8, serum, pg/mL 182.68+412.57 129.60+268.48 0.737
IL-8/Cr, urine, pg/mg Cr 0.6612.51 0.2410.25 0.922
HGF, plasma, pg/mL 967.65+742.22 1028.54+1419.90 0.418
bFGF, plasma, pg/mL 2.15+4.28 1.17+1.91 0.226
bFGF/Cr, urine, pg/mg Cr 0.94+1.41 4.64+11.89 0.436
VEGFRI, serum, pg/mL 90.46+36.37 156.14+303.72 0.282
VEGFR2, serum, pg/mL 6869.04+1605.76 6895.94+1359.76 0.945

- IPI°] uw£ angiogenic cytokines®] wEE

] 31

23}

serum IL-63}

urine IL-6+



High/High-intermediate IPI (IPI > 3)°] 4 Low/Low-intermediate IPI (IPI <2)ol Bv]&l <3}

e TR BEE.

Table 12. The concentrations (meantSD) of angiogenic cytokines according to international

prognostic index (IPI)

IPI Low/Low-intermediate High/High-intermediate 2 value
N=69 N=18

VEGF, serum, pg/mL 515.77+396.19 636.02+481.13 0.271
VEGF, plasma, pg/mL 56.82+55.33 137.45+181.35 0.070
IL-6, serum, pg/mL 14.51£29.02 18.52+20.44 0.043
IL-6/Cr, urine, pg/mg Cr 8.40+41.43 11.94+19.75 0.005
IL-8, serum, pg/mL 184.35+£399.92 76.87+108.21 0.400
IL-8/Cr, urine, pg/mg Cr 0.54+2.20 0.29+0.22 0.070
HGF, plasma, pg/mL 889.96+690.76 1310.09£1747.61 0.481
bFGF, plasma, pg/mL 1.74+3.94 1.88£2.12 0.213
bFGF/Cr, urine, pg/mg Cr 0.83+1.22 4.58+11.01 0.873
VEGFRI, serum, pg/mL 93.69+37.64 202.69£415.15 0.623
VEGFR2, serum, pg/mL 7005.60+1536.41 6399.36+1280.79 0.068

10) A58 A dAAYAFY FEY A8 w3 (Association between angiogenic cytokines at
pre treatment and clinical response)

- A& HkS H7}= Cheson et al. (Report of an international workshop to standardize response
criteria for non-Hodgkin’s lymphomas. NCI Sponsored International Working Group. J Clin
Oncol 1999;17: 1244.) o] 7]%«3 uv}¢} 7+o] complete response (CR), CRu (uncertain), partial
response (PR), stable disease (SD, progressive disease (PD) & o] 3713k @A AR F ¢}
°of #HAHE H7HE v CRue CRZ 273 SAE &4 629elA WS H7ME 5 U
CR 514, PR 4%, SD 14, PD 69WolA #I#¥E. CR¥} PRS responder® SD¢ PDE
non-responder® #F3ste] A FeJAol A=A AT

- N8 A daNAAR Fr A8 wE e AdAdel A H7E A3 plasma VEGE
9] 21m A =7} non-responderol A oA =& How T,

Table 13. The baseline concentrations (meantSD) of angiogenic cytokines according to

response group

Response group Responser Non-Responser P value
N=55 N=7
VEGF, serum, pg/mL 484.93+373.19 775.68+668.75 0.456
VEGF, plasma, pg/mL 49.24+47.23 189.93+238.96 0.034
IL-6, serum, pg/mL 14.47+28.47 29.24+36.68 0.178
IL-6/Cr, urine, pg/mg Cr 2.70£3.92 4.67+3.90 0.073
IL-8, serum, pg/mL 156.24+298.06 56.40+£33.10 0.894
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IL-8/Cr, urine, pg/mg Cr 0.29+0.39 0.17+0.23 0.472

HGF, plasma,pg/mL 934.99+1075.59 1146.03+367.84 0.059
bFGF, plasma, pg/mL 1.26+2.05 1.79+2.59 0.559
bFGF/Cr, urine, pg/mg Cr 0.78+1.34 0.34+4.27 0.916
VEGFRI1, serum,pg/mL 117.22+233.69 117.15+50.74 0.095
VEGFR2, serum,pg/mL 7063.50+1195.76 6276.11+1658.29 0.171

11) A5 ZAFd wE dBAANPXEY W3}l (Change of angiogenic cytokine according to
clinical response)

- A& A baseline, A5 follow—up (3-4 <), clinical response #H7}Y (6-8 F) 33| ZA
plasma VEGF, serum IL-65 =% 3}o] baseline, 21 WA follow-up, response #7}de] 4=%]7}
clinical response W™= gk zto]7} =] paired t-tests °©l&3 AT A5 23} CR=
Az eSS Bl AT AT serum IL-69 baseline® 2nd follow-up 37} £<93%F 2o =

Q18 (baseline-1st follow—up; P=0.066, baseline-2nd follow-up; P=0.003). Baseline

Hole= AS &

=

¢

KL

% 1st follow-up FH= FAHCR Foata o} 27l Mg o e AR H45A
% Zlox g, Plasma VEGF= 24 9% H}Q—?oﬂﬁ EAMdow Sos AW Holx &
ob X gof that g Hrlol dojM = serum IL-67F T F83 A EY.

i g

2 33'

53 5 .

E A

5 H Eo

'8 21 .

1. . i Lt E:Ll

o 4 éé‘_ﬁ::‘ R e e é-l;’ e d ;éé i@E —-— —— @

CR PD

FR sD FD CR FR sD
[ Baseline [ 4 [ Baseline [ 4
I:| #2, Response I:| #2, Response

Fig.8. Dynamics of serial concentrations of plasma VEGF and serum IL-6 during therapy

according to clinical response.

12) 32X EL FEo ©E AEE (Prognostic effect of angiogenic cytokines for overall
survival and progression free survival)

- Median follow—up< 297l €2 2007-11-30= 7]s=o2 slo] Selsk A3} Ag3h 3kxl= 89 9]

5}
) o
=

T+ factorE log-rank test@

5. Clinical characteristics % overall survivalel ¢l3F o3k g
A5 A3 T-cell type lymphomaol A AFwgo] Wokal, IPI9} stageet & S &3
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Table 14. Clinical characteristics for overall survival from diagnosis in 87 patients with NHL

by log-rank test

Events Events Events Events
P value P value
observed expected observed expected
Sex 0.143 Extranodal involvement 0.158
Male 7 4.99 absent 3 4.93
Female 1 3.01 present 5 3.07
Histologic type 0.044 IPI 0.040
B cell 5 6.93 Low/low-intermediate 4 6.34
T-cell 3 1.07 High/high-intermediate 4 1.66
ECOG 0103 Stage 0.005
0 3 3.99 1 0 1.42
1 3.85 1I 2 3.72
2 1 0.16 il 1 1.54
v 5 1.32
. Kaplan-Meier survival estimates . Kaplan-mMeier survival estimates

e e

075
075

2 2

o o

['e} 1

21 o

o =}

o o

=} =}

o b T T T T o b T T T T
0 0 o &0 =0 il 20 £ &0 =0

analys i time anaksis ime

Fig. 9. Overall survival after diagnosis of non—-Hodgkin’s lymphoma in patients with each high

Serum IL§ (=<5.56) Serum L& (=5.55) | |

FlasmaVEGF (<=459) FPlamsa WEGF (»45.9) |

and low levels of the serum IL-6 and plasma VEGF.

- Serum IL-69} plasma VEGF® median #t= 7|2 =2 log rank test A&t A3} serum IL-6
(P=0.109), plasma VEGF(P=0.632) 7 <3¢ Zpol7} #zw A= ko Kaplan-Meier graph
o] A serum IL-67} plasma VEGF H.U}= survival® @@ Ao] =& Zlow wol

E

ool

% clinical characteristicsi= overall survivalel <3k
. Serum IL-6%} plasma VEGF 9 A] overall survival@}
regression analysis® &3 hazard ratio (HR)ZS 34
clinical characteristics & IPI7} 7} %2 HRS H<Y. IPIE 27] groupl & F]3}o] plasma
VEGF, %+ serum IL-6Z median o2 thie 5 712 groupd &7 progression free survival

of st riskeE 1# gt A3} F factor EF HRS FolshA] &2 Aoz #zd.

- Progression survival © 2]3%k
S WA= factore} FAT A=

Akt 235 1<), Cox proportiona

oog
b
ot o

—_

- P19 +A 249 LDH® plasma VEGF, serum IL-6Z 8] w3t 23 serum IL-67} LDHe| H]
3 o5 eto] BHAo] ES wtA, serum IL-6Z FaH9¢l 86 pg/mLE 7|Fo 2 LDH 4l
1% IPI-IL-6 A& A4bste]l HRES i1elsh A¥ HR=344 (95% CIL 1.11-10.70, P=0.033) 5. =
IPI ¢ HR=4.37 (95% CI:1.41-13.59, P=0.011) 2. t}= <&

Pk

o7 Ay

= .
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Table 15. Clinical characteristics for progression free survival from diagnosis in 87 patients
with NHL by log-rank test

Events Events Events Events
P value P value
observed expected observed expected
Sex 0133 Extranodal involvement 0392
Male 10 7.48 absent 6 7.44
Female 1 452 present 6 456
Histologic type 0.049 IPI 0.005
B cell 8 10.35 Low/low-intermediate 6 9.76
T-cell 4 1.65 High/high-intermediate 6 2.24
ECOG 0428 Stage 0.007
5 591 I 0 2.31
1 6 5.78 I 3 5.88
2 1 0.31 III 4 2.12
v 5 1.69
IPI-IL-6 grougp
?I_- IFI group ?I_-

| =

0.50 0.75
1 I
0.50 0.75
1 I

0.25
1
0.25
1

0.00
1
0.00
1

20 0
anaklysis ime anahezis time

LeaudLowu-interme diate

Fig. 10. Progression free survival after diagnosis of non-Hodgkin’s lymphoma in patients with
each high and low values of IPI and IPI-IL6.

High#High- interme diate | | Lol cug- inte rm e diate High/high- intermediate |

13) =% AN¥F ¥ VEGF, VEGF receptor, IL-6, IL-6 receptor &3 &<l (VEGEF,
VEGF receptor, IL-6, and IL-6 receptor expression in malignant lymphoid cell lines)

- 10709 ¥=F NEFE wdste] RT-PCR®Z VEGF, VEGF receptor, IL-69] 2&dS z3).
g AExFe GAA o)y AXHARAF S adste] AoA #AFZd + e g #
T EAS AT F e THE YIS,

- ZF H4x% AXF9 VEGF-A, B, C, D ¥ VEGF-RI, 2, 3, IL-6, IL-6 receptor, NRP-1,2¢] 2
S RT-PCRZ ##3 A3 ANEF ¥ gene expression®d] =ol7F 92<& #&3 VEGF-BE
RE Z27F9 NEFoA wdo] #AHT o7t gl ot 1 99 ligand 9F receptors W <]
Apol 7F 2
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Table 16. The characteristics of malignant lymphoid cell lines

Designation Disease Antigen expression Cytogenetics
1 RL NHL CD10+19+20+DR+Lambda+ T(14;18)
2 Farage NHL (EBV+) CD10+/-19+20+DR+ +11
3 Toledo NHL CD10+19+20+
. Burkitt  lymphoma L
4 Raji Diploid
(EBV+)
5 Daudi Burkitt lymphoma Diploid
6 BJA-B B-lymphoblast
46,XY,-2,-18,del(2)
7 Jurkat T-ALL CD3+
(p21p23),del(18) (pl11.2)
leukemic mantle o
CD10-19+20+37+80+138+HLA - Diploid,
8 Grantadl9 cell lymphoma
DR+Lambda + T(11;14)(q13;q32)
(EBV+)
diffuse large cell, CD10+19+20+37+80+138-HLA- o
9 SU-DHL-4 Hyperdiploid, T(14;18)

cleaved cell type DR+Kappa+

nodular histiocytic CD10+19+20+37+80+138+DR+L L
10 WSU-NHL Hypodiploid, T(14;18)
lymphoma ambda+

VEGF-B El | | S |
Aﬁc.&._‘ F -

VEGF-C

L_

Fig.11. VEGF-A, VEGF-B, VEGF-C,
VEGF-D, VEGF-R1, VEGF-R2, VEGF-R3,
IL-6, IL-6a, gpl30, NRP-1, NRP-2 expression
in lymphoma cell lines by RT-PCR. 1. RL 2.
L6 Farage 3. Toledo 4. Raji 5. Daudi 6. BJA-B

e o  Eae—s _7 Jurkat 8. Granta5l9 9. SU-DHL-4 10.

oz IS LS B . ~ T WSU-NHL.
NRP-1

NRP-2 m

GAPDH

VEGF-D

VEGF-R1

VEGF-R2

VEGF-R3

. . . . . e

- 5
. . R 0 e xe
\’ (( %\? > Q‘_ \> {}3{ %\P‘ _\{_’2’ O

. L & L
VEGF-R1 | s N

& A0
2 & o\e‘:‘

Fig.12. VEGF-A and VEGF-R1 expression in malignant lymphoma cell lines by Western
blotting.
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- Western blotting© 2 VEGF-A, VEGF-R1 @z @ds ##3 23 RT-PCR 2}
Y o expression® zFol7F #AF U, Flow cytometry =
VEGF-A, VEGF-R2°] w3} expressions F7}2 ¥z

= ofo] Wlagh A3k A W] wel expression 2ol

E
7} 9l o] secretion ¥ AX U] @& protein expression
0] %

z
o
8 mw

8

W w0

o] gene expression¥}

g
o o ow

ey

= "1_:_; 1o

post-transcriptional modificationg Lz djof 3 ZHow
Hol FZo] VEGF expressione RNAo|A #zst A
Q14| protein &2 THET AHQAAo uwpe} A}r} Aol

T
FAee A 249

=
8
IR e

oot

Fig.13. VEGF-A and VEGF-R2 expression in
" malignant lymphoid cell lines by flow cytometry.

B
WSU-NHL &
3e] o
P

14) AEX Z4 2 FdA AP F AE AEFA wXE VEGF-A, IL-69 9% (Effect of
VEGF-A and IL-6 on cell proliferation and cell survival after doxorubicin treatment)

- IL-6 ¥ VEGFY AXF9 proliferationo] " x= 43S <1st7] 98] RL cell lineol media
9] final concentrations VEGF-A 1656+ 2, 10, 50 ng/mL%, IL-6& 1, 5, 10 ng/mL 55 % H %
2 g3fAlA 6h, 24h T MTS assay® cell proliferationg #3233 A3 523k cell proliferation®
7t BEEHA A

£ 150 150
=
= 100 100
g i B ghr
= 50 - 6hr 59
= B 24hr W 24hr
E [HE 0

control  2ng/ml 10 ng/ml 50 ng/ml control 1 nngL 5ng/mL 10 ng/mL

'VEGF-A 165 fL-6

Fig.14. RL cell proliferation after treatment of rVEGF-165 and rIL-6 in culture media by MTS

assay.

- VEGF-A, IL-67} &erAleF wh-g-A1 71 Al Z 5ol A /‘ﬂﬁ AEsol 4TS vA=A st 9
3] NHLoA &otA]l =2 A%+ doxorubicing A 23 & IL-6 2 VEGF-AZE mediad] €44 =
22 FASHA 3 3 AxF AEFS MTS assayz &3, VEGF-A 1656 2, 10 ng/mL=,
IL-6% 1, 5 ng/mL =2 X% A2l F doxorubicin 5 ug/mLZ *]g]3}o] 24h, 48h %
MTS assay® cell proliferations &3t A3} 24A7kell= VEGE, IL-6 A2 A] doxorubicin®t
A2 et cellell Hlal] 2Fzte] AES AEF7E oy FAKHOZ FoldtA = &5(P=0.700). 48 A]
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Fig.14. RL cell proliferation after treatment of doxorubicin plus rVEGF-165 or rIL-6 in culture

media.

15) FZF AEFA IL-69 VEGF-A9 A% F& (Interaction of VEGF-A and IL-6 on

malignant lymphoid cell lines)

- VEGF-A(05, 1, 10 ng/mL)®} doxorubicing &%® (0, 05, 1, 5 ug/mL)= A &3] RL cell
linedl Xl VEGF-A, VEGF-B, VEGF-RI, VEGF-R2, IL-6 IL-6R, GP1309] gene expression=
24717t & RT-PCREZ ##3+ A3, VEGF-A AH¥ % IL-6, IL-6R, VEGF-B &&do] ZF7}3h
Doxorubicin *&] ¥ VEGF-A %d& #4383 IL-6 £ 57} 3 doxorubicin F%=7} o}«
Fasl= kAol VEGF-R1, VEGF-R2E VEGFe| &) walo] Z=7}8lx] o} autocrine loop2

activationo] Falsl# &8 3o},

- IL-6 (0.5, 1, 5 ng/mL)¢} doxorubicing =¥ =2 A& RL celll 4 gene expression®z Z
¥ IL-6 A2 ¥ IL-6R, VEGF-A9] w&do] ZF718. Doxorubicin 2] & IL-69 IL-6R &d
2718} 7, VEGF-R1, VEGF-R2E doxorubicin® A2 ¥ @@E® 1 557 old4=s 74d,
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Fig.15. VEGF-A, VEGF-B, VEGF-RI, VEGF-RZ IL-6, IL-6R, Gpl30 expression in
lymphoma cell line (RL cell) by RT-PCR after VEGF or IL-6 and doxorubicin treatment.
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Fig 16. PD98059 inhibition of
VEGF secretion by IL-6. Cells
were incubated in the
presence or absence  of
PD98059  (40uM) with or
without IL-6 (10ng/mL) for
24 h. After the culture period,
the conditioned media were
collected and VEGF levels
were measured by ELISA

assay.

- RL cellol A IL-67}
PDO8059= A 2] 3t 23} mediath 2] VEGF secretion®] 743}

VEGF stimulation 3} pathways &
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o] dRAAAARE S Z2d= A5 By (CCLM, in press). 7|

Eol Ru® 2 Fof s F VEGF= ¥ A3 9] Z3 ¥ 9] Aekx71 718
oo Bl =2 o RAHA=H o= ol d A9 X 24 €] i population®]
o7} FE 40U 71 A & X587 W o O & 7 Ad ol ATk s A s A=

O HIEAZAY 32F S0 A JAMAR

O g/ AREE o] I3, o FoF #A Ak SH R A5xolH, IS ANAE FEFANA E
AAAZ7E 5o #A dohe Bavt e B dFdAe Lo x 5
circulating @#A YA K E SHSt 7]E9] =& EF Hu g 23 o 5o Addrta 4
bFGF, HGF+ plasma, serum F A Z 5ol A A3 F A2 A 9] Fod 37 A2 AAA
=4 &5 VEGF9 79 ol" 74?4]% }%"3}% o] AAg7tol g =97} o} 2 Fobglal ¢F
THEZE A5 e AV gEd HlEA0A8 @2F 9] 75 plasma VEGF7} serum VEGF]
H) 3 212 EAAFZ A 9 ‘rT«V‘qJ’} NGA ABgo] = Aol das Il s

@ A8 98-S A3 FAE T CRO|AY Aol A9t plasma VEGF 2] 47} 193 Ao 2
B st Serum IL-6 = 7]& Aol A 45 o]y} Z7]o] W &}st= Zlo] A7 v @4 ok

HuEo} ((Lars MP et al. Ann Hematol,2005:84;510-6) ¥ <A-o|A] plasma VEGF,

serum IL-6 EF 345 o W7} FostAe Fds. WetA, £7] X85 EAAZ ARE-
H7e oEE Ao= B

@ oAl F AAZA H7FE 913 median S 7]F 2 Z serum IL-6, plasma VEGFE %713 243} 5
AR 3L BEEHA &R o ) Kaplan-Meier analysis®l] A serum IL-67} plasma VEGF] H]
3 Aol =

\:ﬁl (

E2A0E AFHAS
@ 2 BBAAATE )29 AT A} gl Aoz Fao) ws) 2A A7k wPEHoln
2 AAY Aye] golatrhe Aol AU AN, 4 2 R ANAAR vl I
A BEAdo] v Aoz Holau ols g9 EHlES HAS] 93 GrE EAI AN

FUse] 2o FRAYALTL B F98 oz B,

» X8 H-§ EXAZ plasma VEGF, serum IL-65 ©] & 4= QoW oF #¥ factorl
IPIE 7% W IL-6 AH§ 7H5 3. 3AA AHE 7tsAel =& ARE F 7HA7 8849
F S A= VU E.

0 BXF AEFA IL-6, VEGF 435 2§
@ IL-6 A7) A VEGF 3H] 27}, VEGF g A IL-6 207} 2715 202 391592,
ZF MEFNX= F factor 7He] pathway o dig 7]& Rz} §lo™ MEKI inhibitor ;ﬂa
Al IL-6 o ©]§ VEGF #HI7} 35 R] = 0= Kol multiple myeloma cell lineol] 42} =}
Z7HA & MAPK pathwayE 53 o] FojA= Aoz B
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