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2 AaAle] &E SN LA = ALK oy, AANZo+=
Eo]Adog wrslt]l= TERT (Telomerase reverse transcriptase, 2dj
DA dRATEA)S ﬂ—i’% so*% =42 ALEgsto] o HIAX=AS 7HE
stalxl & TERT DNAES Z2fAUIE YIS SoliA A7Id53Ho= Al
Tz Zo7A st AlZuolA] TERT ©HRAZ TrZo] W, ojuj Az
TERT Ge olRolx Ast ol28e QAlshy, Bete dojxAs
2 T MZMZFdHIN L) dSA7|H, o]5 T AMEs & HEHo| S0
Moz sy TERT UEe 3Ash ©i, TERT Toa A o
N2 ATEE of7|&. SHAIRE, A2+ TERT ©HA o] gy, &
Aol 33| ulujshy] WRo] TERT thge BAshs THZS e
9 9ok $8 0l PAlETE Soldon B, ANl ool
gtol ozl 2 A=A 1 A2 e

“ZetAU]=E DNA 94 7]&E °l 23 g g HAREA Y-S
oA & A A4 g Aol Bagt AL Holg(m45s= &
oA oy ol Huel &% Wiz HN3Fe AR)S Hus
o, & dBAEZ 8 ASE 181 JHREHE Wojs|rr 5902 W
of AlggtetuAl she AF Bt g o2 AshA,

. @=ajol i a}ste 2 o 1L sjdto] ™ Qst TERT DNA Z2jAD|c

A, ME FASH AARE A, A8 Almse] AAE T2l AFASHA
AARS @5 A, E3H SAFEAY k20 Uigt 85 F7I=
st ZHE tlolg ABAL A J2ju Ad BAS EdfA “EZetAujc
TERT DNA"9] & 7AZ3h

2. 7A=Ysty LoufshoA= AL EAF=2 Uido=zes 4z
Sojsty, dAHoz o2 HFA HolEHE &HT Aoy, ZHE g
oty Qe $ES Udoz Ho IAX|gAS] gitE FEAstY, AA|

|o ru[o

BolHe MeEe AYstuAt 3

B QA SefAUIE DNA WAl 7] S olgd wed 49 W
A=A LTS et v B A2 astid s 2 BAo]
1S ) B=A b A S-S RlsyEt
ol Lol A 7t '14 o|t 03%7113 At v o2 qyoA g2 A4 AlFES A8
2 9 71EAQ 7152 ofIshe] 9ot g,
1 4Yg 2HSBANY gy LS4 ooje sty
2. qF) WY FUR&A| hEﬂ’\E S A9 AZ3F AE
AL g te] | 1. ¥k 1Y (carcinoma §) X 2AZ AR
g2 = 2. A AA ¥t d Zd AE AT OiA 53t
(71d =2} 3. ZEEA ol 719
_'_oH/\]
AEAGOL | a2 oy o zetanle
(570 oluf) oAt a s
. Telomerase
=4l o] DNA reverse Immune )
. . Cancer Plasmid
(57H O]LH) Vaccine transcriptase therapy
(TERT)
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1. dsfeael 7je

Fepan)s DNA A 7]1&e wae g % - RAAOND A e} i)
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}]\j]—]

=of 4+
ato] A ko= HAIAAAM, AE tollM Ad FHAHDNA) Mheo] @iids ws7 st 7]
=g Pty Nt O R HZ QoA ”&‘éoiﬁ e e 4IRS AY, S o
2 A7y A 5= (gene therapy)2A 715& YERITE Hlojg| s il s th== FZZHDNA)
Mol Fetavs Wale] A Azl A /‘ﬂ.ﬁl*é ARk Aoy HgusS 25 2435
T SojA, ek = DNA Bl 7jes S8 & e eV 71E9 H—w/dl"%_r% o B

CTL

y(
pf cns )

~
Q Exogenous protein
antigen

Help for Ab responses

[ 1] k20 = DNA 94 o AEy Ay g Fehxw
S A AaE S5l B AlEE AFAAAN A

B EFgxus fu oo Helel=: Fa o 27
histocompatibility complex, MHC) 183} 183} Agslo] Al xA

1= DNA| 934 REEZ
A FA AEZYlA &
A Fdx EFA (major
ARSI .

Telomerase reverse transcriptase (TERT, B#HetA AR )] -5, AFAZANA=

ZABHA] AU T3] AR AR = S ol AR 80% ol TRt TR dEAke ¢
M EZo| A Boldow LPAET}L wl-g 2 dldolty (1-5). AFEH FARHA, v o T/2
oF 90% o]’dellA] TERT @&l sptdo] Ry 9t} (6-10). Nasir A7l 2J3lH (8), A
Py} 7o) HiE Ao A= telomeraseo] 23t telomereE F-Ast= AL A EV 222 AMES}
A ka1, WHAEE=E 23 7|13 Fo) dholt)t. TERT @l zdo] w3 e of 1= telomereo] 2
o] &4 ooty el, FEAEY] AEH T #AE T AZHD A EH
AeS FFsta ok (1. ©]213F TERT ©hz o] EA o), TERT7} Eo]& o
+ YAMEZAA telomerases] 7]59] A2 /‘ﬂix}“é(apoptosis) 712kl ofafi A kAl
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Z7F ApEstA "k (12). Masutomiol A7-x159] Hae] ¢std (13), hepatocellular carcinoma
g21o] @dAol A human TERT (hTERTDe| thst A& HEs }931 o, hTERT &Alle] g
oF2 hepatocellular carcinoma Z183} wlwsle] F7lstAch =3 189 ARl A= hTERT

of thg A7} HAEA ekkon, ol TERTZF AP#H 02 G2l Aonkes doye ¥
< 33 S Aista vk 919 AHdE F¢ekd, TERT= F2 tumor-associated @<
O, ok HAAZA Aol oA wi- o] FH < FZ ot} (14-16).

B AZAAL “EeaUE DNA BA 7]&S o] §% wEld 39 AGNEA AL & AT
M9 WAl AoES EESE glo] b 2 B, ol ATALHAE Mo T
N UFE SFAEE AT & e 7124 EL vrastaA Bt

7} AA - AE &
U WREE Akle) Age FRE AT 3d
9]

B9 80% AAA1zHANA 1.8, 22+ 2010
9, 20139)S st Qo ko7 2020 7HA] 6FUA7MA ARAS dAsta JATHEIARAATF
).

WEEE A 7R AFs 34, T WA AUt oY FopA xHhoR
behe FAl Q0139 71E 104 o4 4%, FFHARADE Holw gor], 104 o ¥ =3
Ao] 50% olabel Az} Lol AAH o Fo¥ol WAl LF Wi Ytk H20164) A
2o @ o] T FEPAE AUHD Ax AHY A WA gH el BeA
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Zejar= DNA WA716S o83 524 (el5E) B¢ nexaAs @4 S 8 s9ol
AE 7142 B4% A7k gk @EAGAETete] 714e n Jt Ba Fu 7)o
2= EAANEA] 5L 71& ek o MUUARASLS AA oleFFo Y
g sz BuAGE FYz T Jkinvo Inc. =3P, MEDetAA e SES o
FEL WS FEE ooFE AEIATHA AA BE BH). FAF N2 Hed e
W 1940 EANAo] 20m, EANAE Feanls DNA WA A1%S ol gotol AR

4)
HA S kol lom, A I 24 A Vv e %011‘/}..

@ AAE
A SEE (IATE) YU AsA AFFRE o FAAY $A ot wUAAAT
E AS] M@ T BEEE A4Y PR %
o gle,

(3) BB/ HAF D )% Aol H
4HH AR FL AAE AIAT ek

@AM e A AZEE ofFS JNdsta oA AF A AAPA A FEHA F=rh
Ve o2r @EHAIANEATS  FHADNA) Mol @i dFe) HAHZE
“SynCon®” 53] 7]&< o]gstm, Zetxr= DNA A=y A e HA713d3717]

ylale]  “ICHOR” 71719} tt2A “Cellectra®” 71715 A&3th  “Cellectra®” ¢ 79
25 do7l= dg7b “ICHOR” ¢t+= t=2H, A& & FA-8 glo] Azy= %E‘ri‘ﬂ
WAL AgstsE ausE Zo3 AFHY A7HEFH  (Electroporation, EP) 71&& A%
Hsts 7leZ, dA4 A7]AE (Square wave, +EIHE 74]141 z2o7g
A 9t (constant-voltage) == YA A/ (constant-current) & F+&
EP 7l&?l 94 A2 EP #4 & =32 Ao wst= s A
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7] Cellectra A7 FHA = o
}_ A

479 ARE Fo2A

A B

_ Semitendinosus - ADV,

100
40
90
- -+ADVISYS Constantcurrent
I
E -0-Constant-voliage
2w
‘ g
.'v' g 50
4 § 40
] a
1, ] ]
] ]
f i 3 20
: [}
\ s €\ ; 10
B e ol P e, g H.: 4 ‘ﬁi& “ i ; S 0 T T T
e A SEl B e i A Day0 Day3 Day § Day? Dayd
Longissiimus dorsl -ADV. - 7 - - s'iongi%;imusdﬂn[-’conmntv*ge .“-_ 10 d
: ) ! N ]
<HER 24 qllactia®s <SHEY ‘3"" EHI‘ HE>
FHEMy HREL
azet CEEEN

(29 2] 71 EP (constant-voltage)2} &3 2FQl EP(constant-current) 7]< Hla (A) A
2e] BPE 229 £408 Q3 dFNe-S FEsht, A7 W Cellectra® d714d84
Z20] &4 Aol YA 55 g0 B) B[ 2 EP7F A WAl Bls)
g2 =9 Ay AEEo] =3 - SEAP (secreted embryonic alkaline phosphatase) F+dx+& 7}
2 Z2~vEE EP o E HEstilS w) SEAP o] At Aol Hlel 54% =& Id
1<l (17-18).
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GHRH (72)

VGX-0102: US

AVSI-0033: US, CA
AVSI-0037: US, CA, EP, TW
AVSI-0038: US, CA, EP, TW
AVSI-0040: US, CA, EP
AVSI-0041: US, CA, EP

AVSI-0042: US, AU, CN, EP, MX,

NZ, SG, JP

Plasmids (27d)
AVSI-0023: US, AU, AR, EP, TW
AVSI-0043: US

71E}

23 (17d)
:US. KR, CN, JP, EP, AU, CA

v & o

D 7=d%

Az AAyE A 2014 Inovio Inc. (USA)oA] EelEo] I A& 3]Ake]7] o
Inovio Inc.&} Y3 Zf~n = DNA W3l 7|&S
= 1l A]

S /U

ol %
AZE L 174HH i
of thatk MAlE A A

E3|2|AE 2

GHRH (73)
AVSI-0007: US, AU, AR, CA, CN,

EP, SG, MX, MY, BR,

T™W

AVSI-0008: US, AU, CA, SG, EP,
CN. MX, BR. AR, NO

AVSI-0009: US, AU, CA, SG, CN,
EP. MX, BR, PL, AR,
PH

AVSI-0011: US, JP, EP, AU, CA

AVSI-0017: US, AU, EP, JP, MX,
TW, CN, AR, BR, CA

AVSI-0019: US, AU, EP, NZ, CA,
MX, AR, TW

AVSI-0047: US

IGF-1 (27)

AVSI-0026: US, AU, CA, EP, JP
AVSI-0034: US, CA EP
Promoters (274)

AVSI-0012: US, JP, EP, AU, CA

AVSI-0027: AU, CA, TW, EP, MX,
AR

a4 mwﬂ%c;
ZYE 7%
A ZURE 7133

o] VGX-31000]gt= A Zo] thaia U 24 AFS
20173 k7)ol A=t VGX-3100L A A MA A 713 w=2A a8 7V
23 17Hg Ze~un| = DNA WAl ook

155 e, H,

A<

2~u]E DNA ®Al 7)<

Zl '63

A el AR I3 Fol

ESEAE 3

Electroporation (2271)
AVSI-0010: US, AU, CA, EP,
MX, SG, TW, AR

JP, KR, 8G, HK, IN
GTI-1130: US, AU, CA EP, JP
GTI-1370: US, AU, EP, TW, AR,
CA
GTI-1530: US, AU, CA EP, TW
GTI-2010: US, AU, CA, CN, EP,
HK, IN, JP, KR
GTI-3010: US, CA, EP, KR
GTI-4010: US, CA, CN, EP, HK,
KR
GTI-5000: US, AU, CA, CN, EA,

EP, KR, MX, NO, NZ, |

RU, JP, IL

GTI-5001: US, AU, CA, CN, EP,
HEK, IN, RU, JP, MX,
ZA,NZ, BR

FRAPPAS 53 =Y, B R P&

=< o]83te], 2008 d= 2012\ 2+t &

uke ) E(LifeTide® SW5)& H{3lal glom,
N, THANAAM o
Higro 2 whqd et

kst FA7 8

g5t

oty =3 hTERTE
<oy,

_‘I‘I_

| TI7001: US, AU, CA, CN, EP,

| GTI-9000: US, AU, CA, CN, EP,
AVSI-0048: US, AU, CA, CN, EP, |
1 VGX-0017: US, AU, CA, CN,
| VGX-0018: US, AU, CA, EP,
| VGX-0123: US, KR, AU, CA,
GTI-1110: US, AU, EP, CA

| GTI-1160: UsS
| GTI-1200: US, AR, AU, CA, CN,

| GTI-1230: us, AU, CA EP
GTI-1250: US, AU, CA, CN, EP,

| GTI-1360: US, AU, CA, EP
| GTI-8000: US, AU, CA, EP, JP,

EEE

IN, MX, JP, KR

HK, JP

EP, MX, JP, KR,
HK, BR, IN, ZA

KR

CN, EP, IN, JP

EP, HK, JP, BR, RU,
™

HK, JP

KR, NO, IN, CN
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SEAE MEE 94

Basit o)F 9lstel @EYLUYES
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2015 71 W]

o &= X =R(vet care) Al FE= ¢F $1579 ($15.7 billion) & =o]d,
HEA o X8 A

172 EE oF $591 (8500 million) H=E 43t ot
L 9 oF etk ¥l ($1,000 ~ $2,000)

($3,000 ~ $5,000)

= (86,000 ~ $10,000)

Do
=
N
jd%
EE

w
ol
>
-
>~

4. soft tissue sarcoma 52 ¥F & F& 9 T4 YA A5Z $9,000
5. FxFol tigk =5 o] Bl-&2 §16,000 ~ $

Q) ZAANBAZY

Z4A AA7NH S JA= NTAR fith

@ A2 AL 4% 2 273 4%

20 ALY DY FDe).

1-3. S0 ¥
7F 1Ad =

W A ==
- ZRATB (BIRIAPTY

- 35 ?'1:117147% (Ziiltﬂ —h‘ﬂ)
(@) ZHEEAHE 11270 SynCon-dTERT (pGX1414) Fof 2 Py 33

:
() @) 8412 B3 b4 ol S
© Wiz o 2% == 8 4F Fu

@ M e % He
- SynCon-dTERT (pGX1414) i W

o] Zll

. 10mg/ml¢] pGX1414E electroporation (EP)< ©]-83t 35 IHAS R 43] A E vl F

of 3 2F 3F tA0®E dAS AFH [18 4]
- EP condition
: 0.5 Amps, 3 pulses, 52 millisecond in duration
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{pGX1414; 10mg/mi)

AT Y . |

EGAE 0 3 9
R e 0 2 3 9
Wesks

6
5 6 8 11 12

[2% 4] pGX1414 £ 14 2 A 3 AR
- FHAE (PHEFRIAE A
D EAFE o AW 4 AEE 913 SynCon-dTERT (pGX1414) A 55 SHFAHYGE
5 QA5 30 v F2E VOXiolA] Aakste] A3l dagh e ¢Fo] SetamE &
(FAs= A8 A g Sgave & 4 800mg FRUE Q)
(AR AF &= 3 v 40mge] Zehm|=rt AR A1)
c AZA WA (INF-y) A3 248 93+ ELISpot Assay protocol 28ate] SynCon-dTERT
(pGX1414) Fod FA5EolA S INF-y X 574 2 epitope 2H
- INF=y %40 2718}, SynCon-dTERT (pGX1414)°] B 7] (2F F& 35) 18T %o
T (18], 29], 38 &= 43)E Adstq g A B L= protocol FH
C QAN E A4 F A A SynCon-dTERT (pGX1414)2] 265 F+-S 93k Holg] &x.
fete] 244 Wi oF 23 52 9 (d=tistuol AlE) & o8t 24 Ee wd
oA dTERT #Hd# =74 (Real-time PCR £ HC =& FARSE EAAESHE S o
- 5918 (A5 Et):
C 2855 AEE vEHol| EPE §3% SynCon-dTERT (pGX1414) Fof 2 dH A3
T2 Y 5 A AE R
74 dlolE SEE st thgdl dEshs AAF AAEL 2, %3]

fz

P

) i

*®

LY
o
L

r ]
o
Ao
ok
re !

[£ 1] dTERT A71HEH T ¥ 54 79 B7HE

Assessment Score
54 0
Ex 0.5
4t 1
34 1
55 % 3% 2
5% 4 32 2
0 9 32 3
A AY 2 55 3
71EF 270] 912 3% 7158
ol W] /75 B0} oPgo| WP IRl vle g AEY
o/ AEe] A, Aol RIEARE (RI&EARN, ol £ 7] ¥ist 5o tigh A1 A4
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[¥ 2] dTERT A7 |A3H 54 A

ul

=

Fo] 9 vital sign W3} Bk

Parameters

125

Body weight (Kg)

Heart rate (bpm)

Respiratory rate (/min)

Body condition score (5 scale)

BodyTemp(°C)

[¥ 3] dTERT A7 |H1EY o

ol
=

Eol Fo| Yo, YA U nAA BhE

Parameters

*CBC

WBC(x103/ul)

RBC(x106/ul)

Hb (gm/dl)

PCV (%)

MCV (fL)

MCH (pg)

MCHC (%)

PLT(x103/ul)

*DC

Mono

Lympho

SegNE

BandNE

Eosin

PLT

S-Chem

*BUN (mg/dl)

*CRSC (mg/dl)

*ALT (U/L)

*AST (U/L)

*ALP (U/L)

LDH (U/L)

*T P (g/d])

*ALB (g/dl)

Ca (mg/dl)

P (mg/dl)

*xElec.

K (mmol/L)

Na(mmol/L)

Cl{mmol/L)

Urine

S.G

Protein
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- FHAT7IR (HEHIEAD): A Fol 2ot JGAE protocol B SOP &4 18]
B

8-S =3+ SynCon-dTERT (pGX1414) &3} B|~E
(@ ¥ (carcinoma/sarcoma) =< t)’4 S & SynCon-dTERT (pGX1414) Fof 9 &5
. Carcinoma/Sarcoma (n=10, control group 5, experimental group 5)
(b) SynCon-dTERT (pGX1414) Fof & oA 9l 7jAst =4
(©) SynCon-dTERT (pGX1414) Fof &S %A}

@ N v-& ¢ e

- FRIFR (PEFHRAABHE)
1A= 23S bigro 2 SynCon-dTERT (pGX1414) Fof WY ==
. k=) SynCon-dTERT (pGX1414) T A| MEA WA (INF-y) F3] 24
C AYGEEeLe] Fog 58 YA F Bagk A dolE R (ex, 54, 54 HolEH B)
D YAIF a3 protocol 2 SOP S+

- 541 # (AFdgn): =S o2 3 SynCon-dTERT (pGX1414) &3} H|AE
(@ 118 (carcinoma/sarcoma) =3 thaC & SynCon-dTERT (pGX1414) Fof 2 d% w3

: Carcinoma/Sarcoma (n=10, control group 5, experimental group 5)

(b) SynCon-dTERT (pGX1414) Fof % 284 Bl 7/fA|Wst 54 [#4, &5, H6]
(0) SynCon-dTERT (pGX1414) Fof H&EE 2A} [ET]

[£ 4] dTERT A7128H Foo & MA NAZAL B, EHHA] ¥} 97}

Parameters Eo A Eo o
Body weight (Kg)
Heart rate (bpm)
Respiratory rate (/min)
Body condition score (5 scale)
BodyTemp(°C)
CBC WBC(x103/ul)
RBC(x106/ul)
Hb (gm/dl)
PCV (%)
MCV (fL)
MCH (pg)
MCHC (%)
PLT(x103/ul)
DC Mono
Lympho
SegNE
BandNE
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Eosin

PLT

S-Chem | *BUN (mg/dl)

*CRSC (mg/dl)

*ALT (U/L)

*AST (U/L)

*ALP (U/L)

LDH (U/L)

*T P (g/d})

*ALB (g/dl)

Ca (mg/dl)

P (mg/dl)

[£ 5] dTERT A713EH T wE 74A d3} 37}

Bt A&

S A

m

ok

0 apathetic

1 aggressive

Behavior 2

Excited

3

normal

0

stupor

1 depressed

Mentation

2 moderate

Appetite

Osevere

(&

o
lmoderate(Z42-33])

Vomiting

Defecation 10§

status 29F71

Defecation 155k
frequency 273 0]t

Weight loss

PU/PD

(5%0]%h)

r& |oPt|o
oft| 3

88
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2. 4753 Ug L A

Zgt2~u|= DNA 9

71#e] d&g Bt FIE oot

- FEHIRJNAE G AT AHEE (D ST = A 2 o E I Q) AVAEF

H (electroporation, EP) AFg-o tig 7|& A4 Q) AFHAA FHdHE EH5E ¢4 =T
pzs

T >

4 MUY AF @ WA ¢ 23w @9 AEA dog TERT W& 1T zlolch
- AFdstms AT 23 28 (D) BHFRAPE 2D 2 FSUHPOE Q) A
Bk () E5BHE 9L Zloltk

2-2. ATNE FAAA

AT LA R4 74
A i . . FoATH YA
o | EPTIS DNA WAL Z1g o) 8% Wld e M sA A ded 9 % 6
7] & E o 3
T % AT BT FldT7 U5
ZFa714 N (GHER A4 338 4
o Dl (A=t 2]t 39
FEHATVHY: (FHEFAAAH A5 FEAT7718%: A5
DNA Zgtav|= Wil 7]|&E o83 vk &<t DNA Zefxr|t Wl 7)&g o] 8% vafd ¢
walx| g4 s AEX 54 7ML
ATHY AR P 9 39 AT YA 1Y 9 21
G37IE/NEY & Gl ENEu &
1 SynCon 71%& ©]&d Za}~w|= dIERT (pGX14l4)
AR
2. A71%3% (EP, Electroporation) Tiulo]s 2 AmE 1 5X5E A¥EE vZd)s ez (Fham
15 H) 9 Az 13 E SynCon-dTERT (pGX1414) tht Fo
UE 3 Azaguy BHe 58 o 95 9 Fo 3] 2 dE| 2 @9 24 53 34 dolE gn
& 309 o 23 mE g 4E g1

4 wWrelZ oF 24 mE @) AFolN BAH EE vhy

I 3=2 OAo= dIERT (GX1414) B0 A/ A=
EEE

A B 1 8% gao= dIERT (GXIA) %o 9 &%
2. QAAF] BLF MY B4 dolE T (ex wa
221 24 =4 dold B 2% |y dTERT (pGX1410) o) 3 obayd 5 AjAast =7
B e o e e e el B e B ERT GOx1410) 5 % Es 24

A 3ol A o] TERT 239k gl
4. A "3 Protocol @ SOP &Y
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A7 2 AT ¥ H

47 % 9

A7
ClIER-235 229

TAAL] W&

1Ad=

(2017)

1. SynCon 7|&&
o]83%  dTERT
E g 2 =
(pGX1414) A=

9 A

EZ Aol Ay Bate] AA A
Inovio®] SynCon 7|&& o] &3
dTERT DNA A< optimization

523 TERT DNA A <E&
computational analysis H-& 3}
dog Eo]# DNA A€ & optimization
31, B & 548 AAS ] 91k
= DNA A <¥-E modify 3l3=.

@2-5 AT72AH =)

2. MEzAHId
(INF-v) &4
%3t Epitope, %

m o ox

Solg dTERT E2h2v]=
(PGX141e A frefd o
AZ RN Aoz 2§
MEW dTERT &< AA3]
S Aol A EA A E
(NF-)E 243 A7)0, o5
WA L7} FaH o] Folzow
wo] EAjshs TERT ©ld g

R

AEARG L4 (INF-v) 48 93
ELISpot Assay ¥ T3
NZAAGAZ (INF-¥)S SBA43S
ZAsl= WHo 2= 15709 dog-TERT
amino acids peptides pool< ©] &3}
ELIspot assay 33l INF-y &3 2

oAF7] 9 T B = L 3
s A AAS NS /\}fél\]%—l EpitopeE Z7gth. dTERT
o AZAAINE INF-¥)S 243} Ze}2m E(pGX1414)E 25 7+ 43
A& Z Ellspot assay WHHo = BoZ FEo Fr]9} 34 A3
=435t o HAXBA 2] 2-5 4747 F=x)
GaE =3
(@) Fj=l2 = dog specific TERT
« 4838 human TERT (ATERT) AL §io} western blotE S
A ol8e TERTEA ol @ | o) 3oh @Al dog specific TERT
3. Z+& urEA o _ i FAE GA st A2 Foll U
) » Real-time PCRE ©]&3F &A% =
22 Bo o —olxe] CTERT W3laF 240) A= 12 9= human specific TERT
A Bz m= A& dTERT @93 HZEo] 8715
oz oA A AFo] geHW A4F W 44
o] dTERT % () B2 FFollA9 dTERT Td ¥
oF =4 =4S 98] A real-time PCRell & Q3
zgtolw AAH HEFol gud
tefoln, dTERT L@ =A<
A3Yg 2-5 A+A] #H=x)

4. dTERT Zg}zv)
=(pGX1414) %]

10mg/mle] dTERT Z&g}xuj=
(pGX1414)E electroporation (EP)&
o] &3l Fof

23

EHEEU AP E v=4del
pGX1414E EPE o] &3lo 3+
(A= 43 B

Fo Al EP conditione 0.5 Amps, 3
pulses, 52 millisecond in duration

Eojnglel oF= Hchel 99

b
4RE AYste] GBS Folsty
S5 AR WS Bl (25
ATAT F2)
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-
@7 Claaaga Horn A
HEH5EQL AL =29 jugular
dTERT Ze}xmc veinel A Y& dA%
(pGX1414) 5] A3} o] & goids, dRsera s =HA 58
5. dTERT ZEFgAm= 2z Aol 3R] EEolA BN Fote o A o] JfA WIS
e | (POXIM1OFE A e %7}
ooy | TN BAEA L g e ey mae |0 T IR E el W E
st <kHAA ostel. ks A A8 AAADAE At JlA 9 W&
oF T T %7}
B Fo RIE FA o|F Ao
2 FARAE Bkl kB Fol of
 Ra RAg 5 ATAN F)
Amse sewe o ox x|t TERT Zolan E(pGXI4IDE 1EE
L8 mg @ | sw rzdd 95 o4 Aztol wpeh 25 147 43 Fol AAY
il o S = - S -
dTERT Z&xv= A ot 3= Hae S5 EH.AOLEE e
ol Wy 52 (5 | o7 200y, UEF 11vte f]afili zrf;?m;)__j erfioﬁai_
o F7), 35 AdE Q7 Axs wger| T 7 ToorenE
‘ T Fo AFA = =2 @25
dTERT Eof W EZ _
ATAaH Z=x)
NAE BZo pGX1414E EPE
ol g3te] 25 A0 43 FoIF
2. #% 0} dTERT o] Al EP condition: 0.5 Amps, 3
= g ~ 0 = Sz 14U By 251265;52 ;n(i)lli:ec:ili Hi durat;or; .
(pGX1414) %o = ELISpot Assay ®¥H o= ;j;jgj};‘ ;:jjjj}jA
e | AE BG4 B | Azads 24 o e e T
a FT FAES A S 2
(2018) B 13d %= 288 ELISpot Assay
PHoZ AxHddyd B4 (2-5
SEEERES
=gl tis) s HAAE
S — FZ Fo] RIYE FAL o|F ALHO
4 ~ o | 2 FARIE Bk, oFE T o
ooXlIEe @ | TEIE FAT A g | F Fa 2xgel o) 97}
3 o) Wale 3 H7tE f8td, g AAE dAGA, dAHS A, 24A 5
Hste] obaA b A3y T:EI:EZ,ES AH8) Fote Fof dx 39 A WHIlE
e Ha o e | T F EE 2 AEE 9 37}
g 24 RE AAE oFE Fol H3} T &
AAAAE DAL A W3S
H7t 2-5 AT+AY FH=x)
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re
i)

TAA &

dog TERT &4 A% g 2
B Fela)

Real-time PCR& ©]&
FZo| Ao dTERT &%

ks]

il
o,

(@) A4 FFolA ] dTERT HA Y
=48 984 real-time PCRe| 223
zgtolw A& gl HFFo] AgH
e, ks 13 ¢n=12)

ZA o2 BE JTERT i %S
13t

A dog specific TERT & &
Al =t A2 AEEAS
A2 &A 2 dTERT ©d 3ok
AsE 2-5 A72H F=x)

J

=)
=

A X5 d’d dTERT

Setar =9 FASAE7L

g7 dTERT (100X) Fof %
AE, 98A BE, AF/EA W)
2 AAGH RN AN @5 ATAddt
=)
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2-5. 9+ A3}
7 1Ad = A2}

(1) dTERT &E&2v| = (pGX1414) A2 2 A4+
(D-1. SynCon Technology 71&& ©]&3% dTERT E&Av|= A2

2 AA A JiEstH 1 st DNA #Al7]RE 339 W25 A41¢] dTERT &E2+227] E(pGX1414)
= dog Telomerase Reverse Transcriptase (dTERT, 7} SAALEA)e] DNA AdS &Y<l
A st BA ALl 1= Inovio AFY] SynCon 71€<S HlEF© g dog-specific TERT DNA A d<
codon/RNA optimization (dTERT)3}le] A 2Fsltt. dTERT 22w =(pGX1414)= human CMV
ZZREo osiA wmd =z dHE, the bovine growth hormone 3° end poly-adenylation
signal (bGH polyA)& 7FA|aL Qlth. SynCon 7]l 934 A|Zt# dTERT DNA A g2 7huw}
olal A& HHAHKanR)e} Zet~m = origin of replication (pUC ori)-g 7FA 11 9+ pGX0001
(pVAX1 #HHAIE AEHeIAAE A sto] AA Aoz A3 HkA) AW E S2Y3ATH
(29 51

pUC ori " hCMV Promoter
g

KanR

W

,)\Tﬂ
bGH PolyA /)(

T SynCon TERT (742-4164)

[Z2¥ 5] SynCon dTERT &E&}xv|= (pGX1414) +=F. SynCon dTERT DNA+ BamHI and Notl
AFEALE A& pGX0001 (LifeTechnologies® T 3g pVAX1 8|S AA| F o2 =43}
of A" LubA) LwdlE Z2Ys (WCMV ZERE: 137-724bp, SynCon dTERT:
742-4164bp, bGH PolyA: 4215-4439bp, KanR: 4612-5406bp, pUC Ori: 5705-6378bp)

BEZQl dTERT DNA M E-& 2H7] 91384, 1971¢] TERT DNA A &S GenBankZH-E 714 gk
S (NP_001026800, XP_004411686, XP_004768446, XP_004812556, EFB14781, XP_004812554,
XP_004768447, XP_004440093, XP_004411687, XP_004812555, XP_004274558, NP_937983,
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AACS1724,

DNA A 4g-&
23 2
ohv] ek

Ho
o] g

dTERT DNA
M EZW el A4 dTERTY
45 5 ‘-ATG ¢

(DNA9] A

d =

NP_001177896,
DAA17756.), SynCon 7]&& ©]&3t> dTERT DNA A
WA Aol o314 dTERT ©d g-9do] AL
WA sk7] flsi A, 5 71e] dTERT ofrl:
](K633A R638A, D719A, Y724A, D876A)E
AA st 4&&

2 JeEe AL

D}-Hﬂ 7@ %fﬂ o]:,g_

XP_004380340,

NP_001039707,

(e} |y
2 7=

XP_003950543,

s,

NP_001231229,

]‘“’374] A Z+€E dTERT
TAHS ¥g

= 43714

AHR579Y, D996Y)= ‘ﬂHlM-—tq
& F7IE wEo] AlEZYolA dTERT
sty [’ 6]. SynConell &3 A wt
/‘1%‘% Az o7 Z23= TERT(ative TERT)9} 95.4%9] 454 &
Z7kA1717]1 Y8l A, TERT w2 N-terminal 229
QrHEH) Kozak DNA A €3} IgE leader A€S F715FA

5711 ¢}

Soil

23 e,

o, THEE

codon biasell wtehA dTERT M E& HASANAT [IH 6] mA=te=z, HZ3d DNA A Lo

RNAZ ZHA7} ZF o] Fo| A== internal TATA box, chi-sites 181
cis-acting A gL AL&3}A|
<30%7F = A

71-0

L

ol
BTEF

WA

AHE-3Fe] pGX0001 Rkl = F2Y 35t

1
61
121
181
241
301
361
421
481
541
601
661
721

TR
Hl

841
901
961
1021
1081
1141

[28 6] SynCon dTERT o}w]x
2 A2 A IgE leader A ¥ Wol® REo| ofnl
sequence, Z=A4dlx: R579Y<} DI96Y, 3]Auk2>: K633A, R638A, D719A, Y724A, D876A)

MODWTWILFLY
PAAFRALVAQ
LDGARGGP PV
PSCAYQVOGP
RRGSPGSSVP
PPGTRPSTPEA
LVETIFLGSA

AKEASGNQAH
TGLWGSRHNQ
RRREEILARF
NSVHLRELSE
LTSQVKTLFS
TGAADALPQD
MROFVERLQE
QGSILSTLLC
EYGCRANLQOEK
SIRASLTFSOQ
HACVLOQLPFN
LCLHAFLLEKL

ARATRVHSPR

CLVCVPWDAR
AFTTSVRSYL
PLYDLCAPAS
LAKRPRRSVA
WHPY PGPOGV
POKPGAARRM
RGVGICPLER
REFLENVEEKF
LVWLMGHIYV
AEVRRHREAR
VLNYERARRP
RLVEVIANVI

TSSLRDAVVI
SLCYGDMERR
TAVNFPVEDG

GAKPGRNMRR
QPVRENFPSFF
ARHSGTYRCL

APRCRAVREAL
PPPAAPSFROQ
PNTVTETLRG
LPLPAPGLPG
PEFPERGAHRS
FHDPAHPETK
BERLPARYWRM
PVAAPEEQTD
ISLGEHAKLS
VELLESFFYV
PALLTSRLRF
SLLGASVLGM
RPOENTYCVR
EQSSSLNEAG
LFPGIQQDGV
ALGSAAPLOL

KLFAVLELEC
LEVISDTASC
LGALRAAKAH
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ribosomal entry sitese}
TS GC AEe 45, Al AL Foll >80% =
SynCon dTETR DNA A ¥-&

ze

A Zsg oW, BamHI and Notl AJEAES

LRGRYREVLP
VSCLKELVAR
SGAWGLLLRR
LPGLPGLGHG
FPRAHQPPVS
HFLYCSGGRE
RPLFQELLGN
PRRLVQLLRQ
LOELTWKMKV
TETTFOKNEL
LPAPSGLAPI
DDIHRAWRTF
HYAVVRRTAR
SGLFHLFLRL
LLRLVADFLL
PAHCLFPWCG
CALFLELOVN

CYSLLEKARNA G

LSROLPRGTL

w4 el

LATFLRRLGP
VVWORLCERGA
VGDDVLTHLL
AGTSADLRPT
EPPAVTFPARA
RLEPSFLLSA
HARCPYRALL
HSSPWOVYAF
QDCAWLRGSP
FFYRKSVWSD
VNMDYVMGAR
VLRVRAQDPA
GHVRKSFEKRH
VHNHVIRIGG
VTPHLTOQAQA
LLLDTRTLEV
STHTVYMNVY
SLGAKGAS
AALEAARDPS

QGRRLVRRGD
ERNVLAFGFAL
ARCALYLLVA
ROAONSGARR
AAEAASWEGG
LPPSLTGARK
RTHCPLRAMA
LRACLCRLVP
GACCVPAAEH
LOSIGIRQHF
TFHRDEKVQH
POLY FVEVAV
VSTFTDLOPY
KSYIQCOGIP
FLETLVRGVP
SCDYSSYAERT
KIFLLOAYRF
GLFPSEAARW
LTADFEKTILD

Atk (=g ut

A Az B4, SynCon 7<) o3| A=tg dTERT ofwl:

leader



(D-2. dTERT &2t = (pGX1414) B4

SynCon 7]&& vl o2 A|ZE dTERT Z&k2v|= (pGX1414)+= vl F2Ho| X3 VGX,
Inc. (2700 Research Forest Drive, Suite 180, The Woodlands, TX 77381 USA) &7gol A t] Ay
AHS FEet [I8 TlA 9 2 EoE Akt AAtE S Es v AEY Y
o] Zgxwe o] 99% o4 1Ela WS4 ko] 25EU/mg ©ldtE Al E o], 10mg/vial
S =2 fill & finish st & 178 vialsE U= 3 +<¢ SR

Materials In Process Steps In-Process Analysis
. ) Host ID, Purity, Extraneous
E coli cell stock Glytltewl \ > MSB or WSB > Plasmid, Phage Test, Viability,
Yeast extract Sodium Chloride : o :
Plasmid retention, Plasmid ID
Yeast extract Sodium chloride v
Magnesium Sulfate Glycerol
Potassiuml phosphate (monc.) ‘& dibasic) Cell fermentation Purity, Opti.cal Density A600, Yield
Kanamycin Antifoam al i > (UV), Quality (Gel)
Sodium Hydroxide  Phosphoric Acid > anc harves
v
Liquid Oxygen Process Air
Sodium Hydroxide  SDS
Ammonium acetate EDTA > Cell Lysis > \ Yield (UV), Quality (Gel) \
Potassium acetate Tris
v
Solid/Liquid » | Conductivity, Yield (UV), Quality
Separation (Gel)
v
Sodium Hydroxide  Sodium chloride , Ion Exchange - Conductivity, Yield (UV), Quality
Tris EDTA Chromatography (Gel)
v
Sodium Hydroxide Hydrophobic . . .
WFI - Titsraction " anlductlwry. Yield (UV), Quality
Ammonium sulfate Chromatography (Gel)
v
— Hyd.roxxde sl Chlaeis Ultrafiltration/ Conductivity, Yield (UV), Quality
Ammonium sulfate EDTA > Diafiltration > (Gel)
Tris WFI
v
Conductivity, Yield (UV), Quality
Aseptic Filtration | » | (Gel), Personnel Plating, Biosafety
Cabinet Monitoring
v
Bulk Purified Plasmid |

[2¥ 7] SynCon dTERT Zg2vul= (pGX1414) I FAN FAH=
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Q). AZAHHEGLAH (NF-v) £4¢ 93 ELISpot Assay g 73
(2)-1. ELISpot Assay '

Al A dTERT E2t2=rE (pGX1414)el oA A 3te AEdHI AL S7HE INF-y
A5 Bl AT INFy FA& 4550 vlZ2d dTERT E2t2r =(pGX1414H)E
o3 T APP3 Yo =AHF Ao R JTERT Z2An =(pGX1414)7F B == ke nu
Aol gde] INF-y FAE tixvo=x vlusdth. NFy Fx= AEd v=d QoA
PBMC (Peripheral Blood Mononuclear Cell) A& g 3}o], ELISpot AssayS E3l4 =43
t}. PBMC M EZE-2 lymphocytes (T AM|3Z, B M3Z, NK A &)} monocytesZ FAFH AR MEZZ
A, B AFoA FAstaAstE INFvE AAdste THZS NK AlZE £33t 7] ufiEol
2 A3l (DNA Wil ofsfx &3t MEAAUIAAR Flel) AF3 MEolth o3t
PBMC AlZ+= ficoll g o] &3t T3 2 WHoZE A Relstd AL&3t3Th

A o e

(D Fill a new 15ml conical tube with 5ml R10 buffer.
@ Soak the isolated spleen in the above 15ml tube.
@ Pour isolated spleen into stomacher bag
@ Homogenize spleen using the Stomacher.
(® Place the homogenized spleen onto a Cell strainer attached to a new 50ml conical tube.
® Rinse the Stomacher bag with 10ml PBS.
@ Centrifuge at 1500 rpm for 10min.
Remove the supernatant.
@ Resuspend cells with 5ml ACK lysis buffer and Incubate for 5min’.
(‘Do not allow the lysis reaction for more than 5min)
1 Fill the conical tube with excess PBS, mix, and centrifuge. (1,500 rpm, 10min, 20C)
@ Remove the supernatant.
@ Resuspend cells with 20ml R10 buffer.
@ Place the Resuspend cells onto a Cell strainer attached to a new 50ml conical Tube
@ Perform a cell count and viability check.

® Adapt to a concentration 2x10° cell/ml for ELISPOT assay
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et o o g By H@ PMBC AlZEL ELISpot AssayE EalA 43 & INF-v X &
Z73tA ®oh ELISpot AssayE ©]-&3to] dTERTe| ¢Jajx &Adstdl INF-y FX& 74371
Al A 15 merE FAE dTERT Helo]=2 A &Sttt 15 mer 7A4H HFEol&e XA
dTERT ofv]:4it HES AT & JEF 187TE AZstF o, 2h7he] o] 3k FElo] =& 9
mer’t A& FFEES A Zsted, dTERTO oJafiA &4dste AlxzAHAAde epitopeEs 27
sh=H o] &35t [:L% 8l A&HE 2V HEol=EE5S HPEolE Fpoo)E FA S A
s E435te o &olstAl A&ttt [ 8l

j_Jl

il

Kozak lg-E Leader TERT (1140 a.a-12a.a= 1128a.a)

Peptsde p Ey— Number of peptide

Linear
pool 1

=, 15 +{6 X (n-1) }= 1128a.a

Peptide 21 Peptide 22 =
l = LS

Linear

pool 2 Peptide length ~ Overlapping a.a Total a.a lenngth

Peptide 42

[2¥ 8]. dTERT S Elo]= (peptide) Azt itk 2=

[¥ 8]. Z+ HEelo]= & (Linear pooDol s Z3l= FEelol=

Peptide pool .
i Peptide number
(Linear pool)
Pool 1 Peptide 1-21
Pool 2 Peptide 22-42
Pool 3 Peptide 43-63
Pool 4 Peptide 64-84
Pool 5 Peptide 85-105
Pool 6 Peptide 106-126
Pool 7 Peptide 127-147
Pool 8 Peptide 148-168
Pool 9 Peptide 169-187

ELISpot Assay= A=¥ PBMC MXEXEA AAHE INFxE FU-FA ¥H-8& o] &3] dAqut

= (Spot) = F3A INF-y 2] (Spot M€ SAst= o7 "o, AXE AF3ts =Y

5} vR e dA oA 2 AIZES spot ¢ (INF-y XDol] G v x|7] w&o B AdgA

of HAY okE T WIS Aolr] A AuAdES AA AT o] é_l_'é.oﬂ Ao w
1X

2w, 500X cell stimulation cocktail2 0.1X¢} 1X T2 343t AL&3A S
A9 S o, 7 AMS spotS #FF & 4 AT Spote] A BCIP/NBT /\] kS ARG
SHE =, A 7] 608-S F7]W spote] A)7Z-o] saturation® o] spot I =Ao] o]Hal,
omgt AAE A7) o€t BTt LAAZES 60 HE AAsta, 108, 204&, 304, 60

TEE

Jo
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2o )3 spot = BRI Abel] olstw, 308 WA s AW spote TFH, &
2 =377} folste] WAl AL 30R o= AAstgon [1Y 9] e e A wy
o7 B A INF-y X5 gelstHth

(1]

1. Make ELISPOT plate layouts and buffers.
2. Reconstitute capture antibody with 1ml PBS and dilute capture antibody 1:60 in PBS.
3. Immediately add 100ul of diluted capture antibody per well.
4. Cover plates in plastic wrap and incubate at 4°C overnight.
[2¢]
1. Discard capture antibody and wash 3 or 4 times with PBS (200ul/well)
2. After the final wash, remove any remaining liquid by inverting plate.
3. Add 200ul of blocking buffer per well and incubate at room temperature for 2hr’
(‘Recommend more than 30min)
4. Discard blocking buffer.
5. Fill well with 200ul R10 until cells are ready to be plated.
("Cell: Splenocyte, PBMC etc)
6. Dilute peptide pools (Img/ml) 1:100 in R10 and cell stimulation cocktail (500X) 1:500 in R10
7. Remove R10 buffer
8. Add 100ul of cells per well (2x10° cell/ml — 100ul, 2x10° cell/well)
9. Add 100ul of diluted peptide and cell stimulation cocktail to appropriate well.
10. Incubate plates at 37C 5% CO, incubator for at least 18hr.
[3¢]
1. Discard cell and wash 4 times with PBS by dunking’.
(‘Dunking: Put the plate in tray filled with PBS)

2. Reconstitute detection antibody with Iml dilution buffer and dilute capture antibody 1:60
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in dilution buffer.
3. Add 100ul of diluted detection antibody per well.
4. Cover plates in plastic wrap incubate at 4C overnight.
[4Y]
1. Discard cell and wash 4 times with PBS by dunking.
2. Dilute Streptavidin-AP 1:60 in dilution buffer.
3. Add 100ul of diluted STREP-AP per well and incubate at room temperature in the dark
for 2hr.
4. Wash 4 times with PBS by dunking .
5. Add 100ul of BCIP/NBT (filter before using) and cover plates in plastic wrap.
6. Incubate at room temperature in the dark and develop until spots emerge.
(Incubation time must be determined empirically)
7. Stop spot development by washing thoroughly in tap water, remove back of plate and
wash back of membrane.
8. Allow the plate upside down on bench top to dry at room temperature overnight .
(It is important to dry completely. Spot is not accurately read If plate is wet)
9. Store plates at room temperature in the dark.
[5¥]

1. Scan plate, count stops and QC
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A) B)

1X
(PMA 49.96 ng/mL,
lonomycin 1pg/mL)

-

0.1X
(PMA 4.996 ng/mL,
lonomycin 0.1pg/mL) aW

____;;______'

stimulation cocktail %
Wi = B A /\]7]'EH(10'1:, 201‘&:, 0E 18 60'\:)% Spot 2] }‘\jﬂg_,_g_— E"]‘tﬂ' A3 30
B TASAS o M A9 spote TED F UME

Q) FHFEEIE HEA)S o2 E8+2rE SynCon-dTERT (pGX1414) thd F

@)1 A

B a3o) ol gsE mE AYA W AP Bt YFB LN (ACUO %2
shol AN,

YFHOT AFT 13vtele] +3 MSA0] ol AEHUTh BRAL 8-14kg hlolm, 2
P A% A RE AAE ARE AALAE RS A7 AL AW, o F 1 7 5
B AW A% ARA AE71He AT ARE FUS nAse] AARE ohF 28 ARD
AR Folstom, Be 4N FoI¥ & UEE gtk APFEO| MPE A AMe o
Y LEst $E, AFAY 2EE QS AASFES HolUth HPFEY A5 2 B
L BT SRUYRNAN HE wn FA R AYstach

@-2. 43 24

AEAL FARE 2 252 UHJY. 4 35S IF 1 JED), IF 2 (FIHoE U
om IF 12 3vte] 1F 2& 10WE wiAgsiaTh

BE APAE FF Fol £ dolt FUP 24 sl AFHES g
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-3 43 #A

1 Al A, =

=
A A, w=AAE B3 ool gl

WE >

12 3t dTERT Z&t2v|= (pGX1414, 10 mg/mDE #7]3d3% (EP, Electroporation)e 53l 1
% e g il IS5FARIAT, 24 150 FoE FEY &5 o & 9] 3 2o

= o

(£ 9] 2+ 43 359 AA = B FEFA &F/713¢

I1F MA = tEEF Fo 9y Fo 713
o =
0.9% WA | Tk EP (05 Amps.
1 3 u}g Ll 3 puls§s,d52 r;ﬂh)second 2 1227 3=
in duration S
Aoz =
GX1414 (10 mg/ml THFA, EP 05 Amps, ez
Z= 2
2 10 =}g] P 1 il g 3 pulses, 52 millisecond T
m
in duration)
(4) dTERT &&= (pGX1414) Foo mE AFAY AZTAHHFGYA (INF-) 4

dTERT Zet2=rE (pGX1414)7}F F&E=2A dAEZE 34T F Uv T8 Y A=z
AINF-¥)<= AabsteA ##str7] siA A4 sE43E Hl=4d 107k2(Donor 1~10)°
dTERT Z@t2v]= (pGX1414) 10mg/mlE 35 HA S =2 43], 3ntg] tfz7 (Donor 11~13)°l=
Imle] 0.9% A2 D4S A71HFH (electroporation, EP) WS Al&3le] ZSAZUE Fo
kAt dTERT k20| =(pGX1414) Fo T 259 35 Fole 9L Al dYu)o
PBMCE &@lsted ELISpot Assay W& o]&ste] @AsE INFx9 +Xx& sttt [19
101.

(pGX1414; 10my/mi)

B s r

FHME 0 3
gaH 0 2 3
Weeks
[Z19 10] dTERT E&t£v= (pGX1414) FHF7] 2 AZA|7]. dTERT E82v|E (pGX1414)
3F Ao 2 3R, 6T TA) T 9F(F e TR oed, AP 0F (F
, EREAY), 25, 3F(AAF Fof & Wb, 55, 657QAF Fof -, Wb, 85, 973 F
A

WEA) el 115, 125(43F Fof F, wIbA)o] o] Foi R &

6
5§ 6 8 9 1 12

2 &0
al

Jor X
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@D-1. 43 YA £ 3 PBMC A& B3-S 9% SOP 75

2 AP A4Fdo] ofd dut Wi s o E AT B TELYSE 7t olF H
QoA XgA7F AAZ A& ¢, dTERT %a}*ﬂ Z(pGX1414) <F&E) tigk x5 a3=
gRA3t7] fsA A3t INF-y Fx] 4 Al ¢ ?‘a 712 dYe FEEs 7 A A
olgh= ®BAo] gl7] wWiZe] A NI o D}E‘r Yol A PBMCE #g]ste] HAdie]
& Byefordttt. #ejd PBMCeO W¥E H# 7|3t =3 AR Fs 5 7] "ol HAHE
Zo Rt 7|7kl WE cell viabilityE =3 3he], ‘oi B iR dAAE =& A
5 Aol PBMCY] WEE# 7|7t mE vted < Al Z(PBMCO)< *£+ 2 I5&S AAs
ATt Cell viablity 48 93le], Ao PBMCE E&dte] AEzFA L& HIEE Zo)A

cell freezing containerell ¥l -80C o] O/N E& F AA & v =0 %74 A Bt WE
Bd 3 15, 25 H PBMCAHXE =94, LUNA-FL Dual Fluorescence Cell Counter (Logos
Biosystems, Model: L20001)& o]&-3&ted Cell 3|4 °(viable cell recovery)s} A& -&(viability)E
gelatder. A3 [l oJstd AA Lo B F 15, 25 & PBMCY H+ 3)4&7%
AEEL ZHZF 71.99%+7.297 90.26%+£5.992 ERgth wElA ELISpot AssayE %3 INF-x
T FAs7d EAVF gl AoE AaEHAen, 19 o) A7) E® PBMCol tigh 23
T AP A QT

B C
A 1 week 2 weeks Total
100- 100+ 100+
S —y— 0, . " .V
> ® Ii' [ ] —"t—|| by
2 60 60+ —— 60+ r
9
2 404 40
Q
g % Viability (%): 89.19 £ 5.05 2 Viability (%): 91.34 £ 6.63 . Viability (%): 90.26 £ 5.99
b
T 0 T 0 T
Immediately after thawing Immediately after thawing Immediately after thawing

[ 111. PBMC A% viablity 43843 (A) A AL 1739 2% F &% 3 PBMC Alx=
Bt 74.78%+6.88 3483} 89.19%+5.05 AHEES UelH. B) A Hxo 25Y B F 3
5 3 PBMC MZE 33 69.20%+6.58 3583 91.34%+6.63 IF&S Y. (CO) ©A H+
PBMC Al29] 3]|¢g3 AEES ZH2F 71.99%+7.297F 90.26+5.99.

@ FEF7HEY - AV Ws EaE(, 2, 7h€) PBMCAI 29 33 AEES57H

YR ¥ PBMCAHIZE M€, 271€, 37/1€E Hdl 594 Cell 34 &(viable cell recovery)z}
A EE&(viability) & Flstadth. A3 [Z12]0] oJ3td dAdio] Ba § 123 ME $
PBMC®] HH 3|4E&3 A= 47 54.21%+2.763 87.84%+2.20=2 Yephwot. @] (1, 2

) 2 A71(1,2,3 MY dE5HE o] wE PBMCAIZS AA Hi 348 60.67%+12.43, F
AHEES 88.72%+6.342 BT [O8 12 E, Fl. ZE2F o5 FE3] AAHA AE 88%o|A
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ke

o AELE AV|YE BHP A= o875, = ELISpot AssayE &3 AlZHARE
< Al

(INF-y F2D)& SAst7]o As EA7F HA &= Zi = agdn.

A 1 week 2 weeks
100 100
£ 80 . 80
== & -
2 — .
2 a0 P 401
o
o
o 204 Viability (%): - 204 s =
5 iability (%): 90.80 i 5.88 Viability (%): 85.76 £ 5.79
u T u T
Immediately after thawing Immediately after thawing
C D
Lo 3 weeks L Total
&£ 801 80+ .
- at
g go s 80 ___'_%
8 —
8 ** teel
— 404 404 .
o
=]
@™ 94 _ _ 204 s
= Viability (%): 86.87 £ 6.22 Viability (%): 87.84 & 2.20
u T u T
Immediately after thawing Immediately after thawing
E F
100 110+
£ 80 e =
= *sequet £ 100 e
S g0 e —— ——— *3e2e
=
° H L0 = “oglgnd
g HY = 90 — =
2 40 b E v
=1}
=
S 20 = et
b=
0 — - 70 ;
Immediately after thawing Immediately after thawing

[238 12]. PBMC M X viablity 43823 (A) A d 4o /1€ A T % 3 PBMC Aﬂﬁﬂ
Hit 57.14%+14.45 3587 90.89%+5.88 A=E&S YEY. B) A dL ] 271€ BH & 3
& ¢ PBMC MEZE #H+t 50.51%+5.38 3]5+&37 85.76%+5.79 3|5&S B (O AA| A Aol
MY B¥ 5 3% 3 PBMC MZE BT 54.97%+5.65 3487 86.87%+6.22 3F&S B
J. O 1,23 /H¥ HA HF PBMCHEe 3Fe7 HELS Zzh 54.21%+2.763
87.84%+2.20. (B), (F) M=x9] 3 +&3 AEE T A3 PBMCAXE 15 ~ 37 2 &

@-2. 397 AEHAGUY (INF-v) 24

ELISpot Assay Ao w2 ™, dTERT EE]')\U] (pGX1414) g4d Foe gurt glen, HA
23] Fof & INF-y 67 S7HE e A4S JEE 5 9o, 33 Fo o= MAE=R
zholE oy, iz vlske] W 4o INF-y *r7<](8—r)7} F7HEE RS #EE F A
[2¥ 13, 8 weeks datal ottt AAEZ F7Fd INF-y F27F & 2o]E Holes o|f&, A
e v A8 e 2a(TAET 239 §17 vl (genetic background)& 7431 wp-9-2=
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2A 47 FEAEE v Aduujel] &gk A
o]7] W&ol et ol A WiAE JHA L Y] WELZ S & o olHd 47
o]F 13] F7} o A INF-y (1157}
=75 = boosting &= £ 4 vt [18 13, 11 weeks datal &v|2¢ A3 2 JTERT =&t
21 E(pGX1414) Fo] ¥ 2F F7} 3F & B} INF-y X7 B4 dguya s AL B &5
AT} 33 Fo] & 8F 2k INF-y X7} 953 BHo} Eom, 43 Fo & 1132 INF-y 37}
1252 INF-y 4 Bt} =v} [29 13, 8, 9, 11, 12 weeks datal. ©] Z#}&= dTERT Zgt2n|
=(pGX1414) Fo % dTERT @l o] g AZA B NSe 25 37} /g ZitalA
Uetdo = 2S¢ F Aok odd A7 Yee E HE o|fFEE dTERT Z#2v|E=
(pGX1414)el AH&" CMV Z2RE7} 25330 weslrt 1850 o o]4 dTERT DNAZ} &
d gz Bdo] IE7] wEolth o3 AF}E dTERT Zgt2n =(pGX1414)9] Fo 3l
£ 432 2F Ao 43S o Hulo FEE vehd 4 ok

< 3 weeks data> . - < 6 weeks data> < 8 weeks data> 1 < 9 weeks data> 1 | < 11 weeks data> ! < 12 weeks data>

Spot Counts

ot 4L

Liall,

]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
i

o 1 -

I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
|
I
I
I
I
I
I
I
L

E5E

[ f 13§

(29 13]. AF¥A MAYE INF-y 3 Spot ) EX 3 Helo|le= ZFd & AYYA epitope
443, dTERT ZH2v|=(pGX141H)E vl To F EoF(Donor 1-103 tixT
(Donor 11-13) AfolellA 2] INF-y %] (Spot ) W3S RAF3 . I ZoAH HE &
AZe INF-y 46 dFS & Hetol= Fpoo)s Yehdth 252 AP A= vh-go] A9
e ] gFoba] A 231 =
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(4)-3. Epitope -4

Z T

S
o o
dm 2
o 18

A g4t thE DNA WAl A F shrt "ognkg
FiEe HeelEE o] &ste Zlo] ofyal HA o9 :
, dTERT Z2}2v=(pGX1414)= A ZWolA AA dz do] =™, o] A native g+
Mzo] FPoE ALt AGHIES A3 A7 Ao, AA| AlZUoA dojy= |
el AWS Amsted Boh v a3 <l TJr% 7HAE & Aok (28 13]e
= A o] MAE INF-y %] (Spot o) ®Hs}l= =1 T’/HEE UERaL o,
e AR 8 AZE FAFAAL o 247 & A2 AR & JeolE
(pooD= 9]m|atH, o]& A dTERT @A FPdo= 283t «H Hetol=5 FAst
Ao Z INF-y 2 F7tel &S & HEPo| =g HAEH [O Jo| Ao} ZEo] ZfAEE
INF-y 4=%] (Spot &) W3}lo] Fa&e = FElo]= H(pooho] M=
A Aae vEde §13 wjde] 27| wiolt. ol#d ARE mFo| &
Ay X sAE MAEE I 585237 & & AAT, DNA WS o] &3 AYXsA= &
4 Ho o UAF AREAE Z&HoR B 4 Adnn Ardt

HU
rﬂE

rlr My N 2> 12 o N o
T
oo
o
N
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G F3HsE HF& BiE)S WA dTERT E2R|E (pGX1414) tidF Fojol ok ¢HA 3
7}

)

dTERT Zet~vl= (pGX1414, 10 mg/m) Fof /%o meE ddze] S Bristaxt
Fo B9 waB7 AAAA EAHA B =4S AASA T

SA dFstxoel ¥ Adole 1d® ol 3o 2 vlgd 13vkert AREAH. 2E A=
A A1 Fde &4 AS kb ARen, AARA 2 VT A AAA 2A7F =

477 MAZ Adsida. 2o o]&d 23 MAe ERE [& 10] o AATH

[¥ 10] A4 AA A3vtE)e) AF A (pre-examination) SA]

Characteristics Dogs
Number 13
Gender 13 Males
Body weight (Kg), mean + SD  (Range) 96 + 0.77
Heart rate (bpm), mean + SD 110 £+ 8
Respiratory rate (/min), mean = SD 18 £ 5
Body temperature (‘C), mean + SD 38.6 + 0.3
Hematologic evaluations

WBC (x10°/ul) 9.9 + 35
RBC (x10%/ul) 70 + 0.7
Hb (gm/dD 156 + 1.3
PCV (%) 49.3 + 4.3
PLT (x10%ul) 273 + 52
Monocyte (%) 57 £ 2.8
Lymphocyte (%) 246 + 34
SegNE (%) 66.3 + 4.6
Eosin (%) 3.2 + 26

(5)-1 HAFE/o]Z-& (Mortality/Morbidity)

&2
X2
ui
o
G
N
)
o
(1
o
~
ol
=2
e -
>
o
)
lo



[¥ 11] dTERT A7 43 5o A 2 Tof T4 29 Brtx

0= 3= 6= 9= 2=
5 2 HS 31% 38% 31% 46% -
Score 0.15+0.24 | 0.19+025 | 0234025 | 0.15+0.24 -

R L :;I.\ ‘ A
A f'f}_‘h'-.'-l":ﬂ'\l.'l."-h S N

= = = (o] [ =
EQ &= EH 7€ F
(73 14] B7] A2 5o W, £o| & Eojng] Al

(5)-3 A AAAF (Physical examination)

A9 A 5% 24 Aol mE AA A4 2o WAHE [® 12 o] ANDT A
& AAAE] AT, AU, EF4 B ALe] A9 Eold e Wl BAHA agir RE
e Al oo EAlsT,
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[¥ 12] dTERT A7 HF3Y T A 2 Fo 39| vital sign #3}

51 Week 0 Week 3 Week 6 Week 9 Week 12
BW(Kg) 9.9+0.3 9.86+0.4 9.73+0.4 9.66+0.7 10.3+0.5
HR(bpm) 112+6.9 104+3.5 110+9.16 108+10.3 112+9.1
RR(/min) 18+6 20+3.5 24+0 20+6.9 20+6.9
BT () 38.5%0.2 38.8+0.2 38.5+0.2 38.5+0.2 38.5+0.2
& 2 Week 0 Week 3 Week 6 Week 9 Week 12
BW(Kg) 9.5+0.8 9.4+0.7 9.2+04 9.3+0.5 10.3+0.9
HR(bpm) 110+8.5 116+9.5 113+6.6 113+6.6 113+5.9
RR(/min) 17.4+4.4 19.8+4.9 22.8+25 20.4+5.1 20.4+5.0
BT (C) 38.6+0.2 38.8+0.2 38.6+0.21 38.6+0.21 38.6+0.2

* BW, body weight; HR, heart rate; RR, respiratory rate; BT, body temperature.

(5)-4 dHAAF Blood examination)

AP7E T S A mE Y AHAA Ao W= [ 13] o AR A7kt
Z o} 7H;q]g] .]zg?_ 74/\]_ gﬂﬂfﬂ- o] ;(-]3]]21 74/\]_/\]- Eo]sL u}3} bﬂ§}b J‘,_]-%___}Q;(] %L?}EE]‘.
BE FAE FIEY olue] EAsA
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[¥ 13] dTERT A7|HFYH Fo A

2o = Yo, YAs}st sl

a2 1 Week 0 Week 3 Week 6 Week 9 Week 12
CBC __ WBC x103u) _ 7.1£0.9 72126 74+2.0 93+18 11+14
RBC (x106/u)  6.3+0.3 7.240.5 6.7+0.9 6.5+0.6 6.6£0.8
Hb (gm/dD 14.5+0.9 16.2+14  152+18  149+12  153+17
HCT (%) 45.9+2.5 52.4+16  49.8+6.6  49.7+3.6  49.2+57
MCV (fL) 70.5+0.2 70.3+£0.2  70.3+£0.2  70.3+£0.8  70.4+0.3
MCH (pg) 22.8+0.7 224404  226+09  23.0+09  23.0+0.9
MCHC (%) 31.6+0.3 31.8+0.2  31.8+0.6  314+0.0  31.0+0.2
PLT (x103/u)  310+30.2  241.3+76.3 319+112.  260+69.2  293+118.
Serum TP (g/dL) 5.8+0.2 6.2£0.1 5.6+0.2 5.9+0.3 5.7+0.4
Chem- ALB (g/dL) 3.1+0.0 3.2+0.2 3.1+0.1 3.240.0 3.1+0
. BUN (mg/dL)  16.3+4.9 18.7+31 113422 142428  21.1+44
SUY  CREA (mg/dL)  0.6+0.1 0.7+0.1 0.6+0.1 0.5+0.0 0.5+0
AST (U/L) 32.3+1.1 24+3.6 31.6+£3.0  28.6+25  26+4.3
ALT (U/L) 57.5.50 43.+179  56+163  40.+11.1  37.+585
ALP (U/L) 54.6+152  59+2.64  61.3+7.76 80.3+39.2  91.3+33.7
LDH (U/L) 128.3+36.7 103.3+60.3 139.6+28.8 94.33+68.9 114.6+18.3
Ca (mg/dD 10.3+0.4 10.6+04  10.1+0.3  107+02  10.1+0.1
P (mg/dl 4.7+0.1 5.6-0.4 3.8+0.5 5.7+0.1 5.5+0.5
Na (mmol/L) 146.6+£2.0  147.4+14 147.7+1.2 153.0+0.6 150.5+4.6
K (mmol/L) 45+0.3 4.9+0.0 4.7+0.2 4.9+0.1 5.2:0.0
Cl (mmol/L) 111.6+05  1158+02 113+15  115+0.8  114.6+13
a2 2 Week 0 Week 3 Week 6 Week 9 Week 12
CBC __ WBC 103D 9.7%2.2 82+ 11 93+t24 0.7+2.4 11.0+1.9
RBC (x106/u)  7.2+0.6 7.5+0.6 7.1+0.4 7.1+0.4 7.1+0.3
Hb (gm/dD 15.9+1.2 16.7+1.2  156+08  158+10  16.0+1.0
HCT (%) 50.4+4.3 528427  51+25 52.9+34 522437
MCV (fL) 69.9+1.0 70.3+0.4  70.3+0.7  70.8+04  70.4+0.6
MCH (pg) 22.2+0.4 222405 220406  222+07  22.4+0.6
MCHC (%) 31.9+0.4 31.8+04  31.4+03  314+07  31.4+0.2
PLT (x103/u)  262+533  235.2+515 303.7+54.0 254.3+59.1 281.9+96.0
Serum TP (g/dL) 5.9+0.2 6.0-0.3 5.5+0.2 6+0.2 5.8+0.4
Chem- ALB (g/dL) 3.1+0.1 3.2+0.1 3.1+0.0 3.3+0.0 3.1+0.1
. BUN (mg/dL)  21.2+3.9 18.0+2.6 112424  16+4.2 21.2+4.4
SUY  CREA (mg/dL)  0.7+0.0 0.7+0.1 0.6+0.0 0.6+0.0 0.5+0.0
AST (U/L) 28.5+6.6 25+4.9 31.2+6.7  30.1£59  27+4.9
ALT (U/L) 47.+12.3 33.£10.6  73+£629  34.+830  33.+9.06
ALP (U/L) 80.1+26.8  78.4+522 70.6+30.1 647+244 78.8+41.1
LDH (U/L) 110.5+40.0 177.7+94.8 209.2+122. 127.4+84.3 166+81.2
Ca (mg/dD 10.2+0.3 10.5+0.3  10.0+0.1  10.8+0.2  10.2+0.3
P (mg/dl 4.8+0.7 5.2:0.6 3.9+0.8 5.8+0.3 5.6-0.4
Na (mmol/L) 1470424  147.0+22 1487427 149.0+3.3 151.9+17
K (mmol/L) 4.7+0.2 4.8+0.3 5.0+0.2 5.1+0.2 5.1+0.1
Cl (mmol/L) 113.8+15  1121+26 113.6+14 1148+0.8 1141+18

*CBC, complete blood count; WBC, white blood cell; RBC, red blood cell; Hb, haemoglobin;
HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuacular haemoglobin;

_39_



MCHC, mean corpuscular haemoglobin concentration; PLT, platelets; TP, total protein; ALB,
albumin; BUN, blood urea nitrogen; CREA, creatinine; AST, aspartate transmainase; ALT,
alanine aminotransferase; ALP, alkaline phosphatase; LDH, lactate dehydrogenase; Ca, calcium;
P, phosphate; Na, sodium; K, potassium; Cl, Chloride.

(5)-5 = A} (Urinalysis)

AF7N Fok 2E A A s = HlE (Urine specific gravity; USG), X & Z A} (Urine
dip stick) Wet preparation ¥ AMEZZAAL (Cytology)E AAlstHow, 7zt OF H = HA 23

= [%& 14] & 2o 43713 AA 54 = AAME o] dAaAde aEHA ggkon, BE
'l% a9 ool EAstAT

4

[Z 14] dTERT %o A 3 Fo ¥ =7A ¥3}

3§ 1 dxzdd) Week 0 Week 3 Week 6 Week 9 Week 12
S.G. 1.036+0.005 1.037%+0.005 1.038+0.002 1.040+0.004 1.024+0.020
. . Dip stick - - - - -
Urinal
rinalysis Wet ) ) ) ) )
Cytology - - - - -
3% 2 (9= &) Week 0 Week 3 Week 6 Week 9 Week 12
S.G. 1.035+0.007 1.040%+0.002 1.040%=0.004 1.038+0.005 1.040+0.003
. Dip stick - - - - -
Urinal
rinalysis Wet ) ) ) ) )
Cytology - - - - -

*S.G., specific gravity; No remarkable finding was indicated as “-” .

©) WA 1Y 24 FL GAolA BA == A oMo dTERT 8% 54

1IAd= 4388 28stHA dTERT S0 e (pGX1414)e] ALZS 7] 93 231d s AY
o quIAFAE FHalr] ko], vhefd 1S 2A F& oA A e whElE FEo
Ao dTERT LdHF A Ade APt 55 FE 1¥Y FA9 dHS Axustn
Fo A sto Al FFRtolA X SIATE S o E idE FFo A9 dTERT TdHFS
western blot o2 ZAH7] HsiA Aol FHFEHIL A= F 7He TERT FAE 75k
Aul A g S AT EAlE A BoHIT U= E'_% TERT &A= h(Human)TERToﬂ nn 3 3}

Aol7] wjFol hTERT 3+A|7} -

HEK293 M| Z =9 dTERT &g}~ ]‘:(pGX1414)9} hTERT Z&2v|E 3 7:4 A 3stste] 2719 /H
2 & o-hTERT A2 #HZ= Z£9] hTERT &A= western blot 23
Al dTERT @9 &S =31~ %‘S}Eit‘r [:L% 15]. 013125} o]+ @A dTERT ©ido] Eo]
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o g2 &3 4 gl dTERT FHEelol= FAE A2 Fol oy, A 71710 MY A= &
857] olfF=E ofF 1FS o Aol Tl d FF ] dTERT HdYS SHS &
TokA etk dTERT &A Azte] Eve dE s 432 AlS I3 & Aot [220d

A) B) o)
Un dTERT hTERT Un dTERT hTERT Un dTERT hTERT
250 == — 250 —
148 — 148 —— 250 —
48—
64 — 64— o7
e e—
e — -
50 — 50— 50—
—
— | — —
 Tr————
36— B 36—
a-TERT(Rockland, 1:1,000 ) a-TERT(abcam, 1:500 ) o-GAPDH(Santa, 1:2,000 )

(13 15]. HEK293 M%F& |43 dTERT @42 A& 4924 Rockland@)Ateh abcam(®)
Ake] hTERT & 25 dTERT ©¥AS A= & dvta dwste] gloy, dTERT ©H A
AEL & F gArh Positive thExRFOoZ+= hTERTHH A S ALEsETE (0. (Un:
untransfected cell, dTERT: dog-TERT &e}2-m| = transfected cells, hTERT: human-TERT &=z}
»mE transfected cells, 3-2t3%: o4 dTERT ©=32)

Mz FFo A dTERT #dF ZHo] A AR P& oF=, A A& A &4
ANx el BAF FAHES 934 real-time PCR ©]&3l71= sttt o] & 93l dTERTE A
st 4 9lE real-time PCRE Zglo|M S A &etar, B Ao YA Ztoln AZHYS
skt Zetolm =2 dTERT expression plasmid®] copy % A4Fste] 0 copy ~ 9
copies 7}A| serial dilution ¥ %, A|Zgk zzlo]W & real-time PCR (Roche, LightCycler 480)
A1 35t Tk Real-Time PCR 232 U2 Cpatd templateZ Yo]= DNAS] copy 5 ©] &3}
o] standard curve, R’k 281 amplification curveE 2Qldte] xzlolwlE AZsgct [19
16]. @A) =Zetoln HIS7HA ¢5d AdHolH, 2ad 5o Z4F v A oF 23 £& 9 F
AAANES Rl Bx5Zo)A dTERT 2@ HFS A4S Aot 2a3pds A7 =]
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A)

40.00

35.00
30.00 +
5
g0
2.20.00
w

1500

10.00

5.00 1

0.00

[Z19 16]. Real-Time PCRE I3 ZFo|w HF AFHA v¥S &4 =4
B4 a=F0o| dTERT &3 #F =AH3}7] a4 Real-Time qPCR-& primers A %
A& 33k ) (A) standard curve, R*3t (B) amplification curve

dTERT

0 1 2 3 4 5
DMA copies (Log)

y =-3.0179x + 39.023
R? = 0.9886

]

7

g

9
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M 1= A7AT 33

AAZ @ELSGAYD A 1hdE B 29L Fatel, WA 3 WX BAR ST 5
Q& DNA w4l Zgxmeql dTERT Zghame (GX1414) Az, A4, AzAdudds
(NF-y) 24 of% 7123 dTERT Ee2=0 =(GX1414)9] o315 B 75 Agsied 713
2 =ao] 9t

ol #IslAl 2017 59 F{A AlZ FAlol, DNA #M4lo =g AEE 5 &= dTERT DNA A
& SynCon 7|&& o]&ste HAHssle] dTERT &Et2v = (pGX1414H)E A &ste] VGXieol| &
Sam = i Aatete] & A 2a3 3Fde ST &l dTERT Z2h2v| =(pGX1414)
E SHH T

Aarg dTERT Febsrl= (pGX1414) A7) el ofshe] APAMZA) THALUR Fof
stdom, g APL FolA LAY A2 Wad FEF Fol AEADAYINF~) B4
o Fstgon, o|F B 2o AT dFA BN 2 gF AW 1L Do)z}
2 93 FYSNAGRE YPAPelA dTERT Setsvlc (pGX1414) Fof 359} F7]= 2}
7 43), 2% Aoz ARHAT

A2 dTERT Zetv|= (pCX1414) oFEe] HAEZolAe a4 2¥g Fabel, dTERT
@AY Tk AoA B1A 4 S5 WAE ol gare] ool ol BoAE A S

Mg SAs) A/ RES FASIGO, F 12309 AP F ANSAL D
Ao WATA Geh EF AGAS, BNNS, 23] FY T FE e

4 kARl AAAFH Tl Relo] oI Fa B9 HAE ANk Fol A
ANAFR 4% AFIF B2 3U puserle] TR BF ol9lo] ALHE 1FOIL of
A 27 HolA gkt Rol o]F E2& Mok A 2P Ry 2-3d F AUHR

4P 1 B 0F, 3%, 6%, 9%, 127 AA AF, AME 5FF D AL R A
AAE AAFEOH, Bold W Welsh BawA Wl

Ab, dAstsr 9 dajd HARE 0F, 37, 65, 97, 125 4

TA = FEe ool =4

b RE AP disl 05, 3F, 65, 97, 125 X W% (Urine specific
grav1ty USG), = 28 ZA} (Urine dip stick), Wet preparation 2 A3ZZ A} (Cytology)E A A]
stAom, IF1% 2729 oAl Aoy o) &Ad& WAEA KUt AF7IT AA F

A HAAG ol BAHA Fgen, e FAE FaS ol EAsaH.

>
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U 2xpd s d7da)

(1) dTERT &E=t2v| = (pGX1414) o B =5 2 35 23

oHg Eat

SmCon-dTERT (pGX1414; 10mg/ml) 3 Y U AH S, BEE E7

Rrr77

Weeks 0

R

8 | Months -~ 6

DNA vaccination with EP (4 times)

|

T cell response =24 (IEN-y ELISPOT)

[18 171 85 i dTERT &8t =E (pGX1414) Fo ¥ B% I MAAZH7} AA 2A=

D-1 o #3 23

AgAm=A) W 1AdE A72H
Eo AIF YL HAAG] AEHEGN-SS A3 2+ A
E sl AAHA, SY/EHFAAL FAES5S Frety Fods $
&S Hristaz ok [2¥ 171

Wl
R
oft
o
u
R
r:]_l
Y
O}A}Jr

AZY ey B4 SEHY 9 23 SEHY 2 2o Y3 3= = 1.3 e (Carcinoma/Sarcoma)
2 lymphomaZ g #& =S gidoz nisdoen, nE AL HAIYFE /15 53
T FoAte} HoAe] FoE AL H IPHAG AP FHAg S FoF 200t g
Z7 11vkgl 2 AA 3lvte] S AP o, A¥E =2 FoF £/ wet lymphoma 9v}]
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[ 15] Al Fot &= AR

Code  Agefyears (Whe])  Breedfsex G4 ImmunophenotypefTumor (21¢H4) Chemotherapy/Tretment (X15) d}‘Eggﬁffg?:rcigiﬁon
1 15 Shih Tzu/SF Mammary gland tumor Mastectomy 3
2 15 Cocker Spanial/SF Melanoma Palliative Tx 4+2)
3 i1 Maltese/CM Nazal tumor Palliative Tx 4+1)
4 ] Maltese/lF Mammary gland tumor Mastectomy 4
3 8 Maltese/ Lipoma Surgery 3
& 10 Spitz/CM Heart base tumor Palliative Tx 4
7 3 BorzoifsF Nazal tumor Palliative Tx, Chemotherapy, Surgery. RadioTx 3
8 g Mixed/CM B-cell lymphoma CHOP 3
9 7 Schnauzer/SF E-cell Ivmphoma CHOP 3
0 11 Colden Refriever/CM  B-cell bynphoma CHOP+Hydroxyurea 4
11 15 Cocker SpanialfiF Liver and spleen miass Palliative Tx 1
iz 1z Maliese/lF Mammary gland tumor Palliative Tx 1
13 18 Cocker Spanial/SF Melanoma Palliative Tx 1
i4 13 Shih tzu/SF Nasal tumor Palliative Tx 1
15 5 German Shepherd/CM B-cell ymphoma CHOFP 2
18 § Shin Tzu/lF Hepatocellular carcinoma Hepatectomy, Chemotherapy {gemcitabin) 4
7 16 Maltese/CM Nasal Squamous cell carcinoma Palliative Tx 4
18 13 Maltese/CM Anal sac carcifoma Palliative Tx 4
19 15 Mixed/iM Oral melanoma Palliative Tx 4
20 1 Papillon/CM Hemangiosarcoma Palliative Tx 4

2| oy

: Hemophagecytic histiocylic sarcoma, Hem . . : -
21 14 Cocker Spaniel/SF angi ofarcgm g ’ Chemotherapy {Doxorubocin, Lomustine;
22 1z Maltese/CM Mast cell tumor Chemotherapy {foceranib, vincrinstine}
23 g Shih Tzu/SE Squamous cell carcinoma i;l;%iegi,’. Retinoid acd, Chomotherapy (Cyclophosphamide, Tac
24 10 Papillon/CM \ast cell tumor g:leég(i)eéggg?amb+\’1H+PDS}. (vin+PDSHriamcnolone, intralesic
25 14 Cocker SpanielfCM Adenocarcinoma Chemotherapy {carboplafin)
26 7 Mixed/SF Adenocarcinoma Chemetherapy {carboplatin
27 14 Jack Russel Terrier/SF B-cell lvmphoma CHOP
28 5 Coton de Tulear/sSFP B-cell lymphoma CHOP
29 15 Shih Tzuw/CM B-cell lvmphoma CHOP
30 12 Shih Tzu/SF B-cell lymphoma CHOP
31 12 Schnauzer/SE B-cell Iymphoma CHOP
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(2 B=9 AEA ALY (NF-y) 54

T 200t = A¥E HF 3¢ F 432 2T 9853 = 10vtgloly HA 33 o)A
k=2 15wtEloltt. U A butE]le FAAIZ] o HARSFRAAY, BaAte] s IAHE
g3lx E3ach [& 15 F=] 1x1d = peptide pool 95 37H¢] poolE &&= Al
HAAGE EXMEAT FF9 &F AMYE QA3 BA37] TES 49 PBMC &x7} o]
ools IMZ &) Ha 33 o) FAg &= dom Fo g5 ¥ Q33 Fo

% 25 %) ¥ PBMCEHRE MEHIRESS FRlsll ®HkS o, 1578 A F 12vg
(80%)01]/‘1 dTERT] th3 ANZ2HGELS BPx 1 £ 1078(66.6%)= 73 /H]E”ﬂ Huk-g-&
BAY 3vlgles AlEEY HgS Ho|x] okqtt} Peptide pool ¥ A|ZH AU S FEde=
epitope S E4JstRS i, 4vte] 3=(code 5,7,16,17)2 Peptide pool 1,2,3 FE5of A H]EE‘?‘%‘&
£S5 Y, 3ubg] $3(code4,19,20)2 Peptide pool 1,2,3 = 2700l A, SU}FJ 3=
(codel,2,3,9,10)2 Pool 2 == 3o A4l Eo]&(dominant epitope)C.& A ZH w2 R
t} ol A= s=E f47 gudHdor 2] o AE o] =¥ multi-epitope response
E 7HA A e AS BoEn [O9 181

r
_/Hl{
=
5
mlo
é“.:

S

Code 1 Code 2 Code 3 Code 4 Code 5
1 14 700 5 201
20 12 600
400 e
100 10 500 n
80 8 200 300
) B 100
60 & 300 200
200 56
I I - )
| S |
o ! 0 o
mPgol | mPool |l mPool Il &N mPool | ®Pgolll ®Poollll mN HPpol | ®Pool || ®Pool Il mN mPgol| mPool || ®Pool Il BN EPool | ®Pool || ®Pool Il N
Code 6 Code 7 Code 8 Code 8 Code 10
200 350 25 50 700
Lw,] 300 a0 40 600
o 250 500
> 200 15 30 a0
& 150 10 20 30
[¥e)
o 100 200
5 i
Y o o - 4] o
LL.
v EPool | WPoolll ®Poallll ®N mPool | ®=Pool |l ®Poollll =N EPool | ®mPool (| ®mPool Il =N EPoof | ®WPool (| WPool Il ®N WPoo/| ®Poof (| ®Pool|ll =N
Code 16 Code 17 Code 18 Code 19 Code20

g 5
g B8t 8

50 7
3 @ 2 500
. -
50 ) o o
200 30 | 4
150
150 2 | 3
108 100 2
50 o | 50 i .
o 0 ! g b

mPool | mPoolll mPoolll ®N mPgol | mPool || mPool Il &N mPoo| | mPool || mPool |l &N mPool| ®mPeol || mPool Il ®N mPoal | mPool |l mPool |l &N

dTERT peptide pools
[23 18] =4 dTERT Z&2r|= (pGX1414) T F Peptide pool B A|XHG LA EA
Peptide pool 1 (pooll,2,3), Peptide pool 2 (pool3,4,5), Peptide Pool 3(pool7,8,9) - [ 8 =]

dTERT Z2t2=v|= (pGX1414)E 5o Fo & 7 &=(code) INF-y 4] (Spot ) WIE
Uehd, T ol M2 g MZ-2 INF-y Z40] 9432 = Helol= Z(poo)S YEFH. N
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(no peptide), A=3tA &2 AEZ thH] HA 38 o] spot+E 712 MAE F4 AZHY
Hhgo 2 A

A 500
800 B
700 50
600 40
] %]
Y )
m 00 m 30
= >
A 4o o
\<13:> \23:) 20
o300 ool
i el
(NI
Y om n
0
100
‘ owk 2wk 4wk 6wk
] | 9 —e—Aver
0wk 2wk 4wk 6wk
- .-*4|j| ) EEE16 W19 W20 —e—Aver
800
350
700
G w300
m 600 U
= o 550
o 500 =
(a8
0
o a0 s 200
Sy =
U o300 = 150
L &
[ L 100
100 50
0 0 = —
0wk 2wk 4wk 6wk 0wk 2 wk 4wk 6wk
R R —r 17 —a—Aver 0 0 =8 —e—Aver

[2 19] &3I4 dTERT S2v = (pGX1414) B F7) ¥ AEHGAA E4

dTERT Z&}2uE (pCX1414)E #3o] Fof 3 F78 7 23w (code) INF-y 42X (Spot &)
HIlE yehy. T ZoA A2 g2 AZE ZF 5o AxHYNrES e, I 3
peptie pool 1,2,3 9] =E INF-y &3] (Spot ) &3 &< 2u|g (a) T 3o wa} 2<%
HoZ MEHYFo] FrksteE 2FY. (b @A &5 29 99 AMEzHHRES = Uepd
AYREgo] YEREA
peptide pool 3) - 3

2434, O H4& 33 Fo & AxzHARESo] YEldeE 5. @ Al
e 15U, AA AEHAUS 4= X (Peptide pool 1 + peptide pool 2
x N (non peptide)

+ I

7t &S] ik Fo] AZE AZHANgS 248 2 Ay Fof d 2.5-310 (H+, 58) SFC
Rem Fof 33 Fo F 20~802 (B, 414) FUIste] Fol A din] 5= HA= 250 ¥
A= 5008 o] MEZALREE S7FE Bt 15vtE] §o &2 F 8nfgle Fo 357 S0
gholl weh Alzadutgo]l A et dvpE]l= H4 33 Fo o] F, AlZHAubs-o] et
o ymA 3utE] Fof /5 3o BARIOl AEZEREEo] YElA edgtt [ 19]
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(3) dTERT Zg2vlE AL R E5/EL &<

B A¥o+= Lymphomaz Jed 2= 9nlg]e} Carcinoma/Sarcomaz F ¢k
AEQth 28 AAls AR A AARA 2 7 AP HALE AAEA

MA el §E4-& [E 16, 17] o AAgT

21vE] 7}

Bz
ol o] 47

2l
o A

[ 16] Lymphoma (n=9)2} Carcinoma/Sarcoma (n=21) 2Xx9] Ald A (pre-examination)

E
=4

Characteristics Lymphoma Solid tumor
Control Treatment 1 Control Treatment 1 Treatment 2
Number 5 4 6 10 5
Sex
Intact male 0 0 0 0 1
Castrated male 1 3 3 2 3
Intact female 0 0 0 3 1
Spayed female 4 1 3 4 0
Age (Year) 11.8+4.15 7.75+£2.5 11+£2.83 10.7+£4.69 11.4+4.93
Body weight (Kg) 4+0.9 20.25+11.32 7.68+5.52 8.54+5.29 6.57+2.31
Heart rate (bpm) 127+13.08 142.5+37.43 106.17+20.73 130.3+41.93 151.2+27.63
Respiratory rate
) 27.6+£3.29 79.5+46.83 24.17+6.01 35.8+12.63 38.4+9.1
(/min)
Body temperature
C) 39.03+£0.49 39.53+0.83 38.27+0.51 3.6+0.7 39.06+0.4
Body condition
3+0 3.5+0.58 3.33+£0.52 38.26+0.86 3.4+0.55

scores (5)

[¥% 17] Lymphoma (n=9)¢} Carcinoma/Sarcoma (n=21) 3x}2o] 43 A N, sty EA

Lymphoma Solid tumor
Parameters
Control Treatment 1 Control Treatment 1 Treatment 2 Reference.
WBC (/ul) 19.35+17.69 15.75+12.09 10.84+3.93 15.8+8.88 15.43+4.21  6~17x10°
RBC (/ul) 5.45+1.28 5.55+1.1 6.55+1.59 5.93+0.67 6.38+£0.92 5.5~8.5x10°
Hb (gm/dl) 12.55+3.4 12.95+2.98 14.18+3.81 13.34+2.02 13.58+2.97 12~18
PCV (%) 36.28+9.19 38.48+9.22 40.47+11.33 40.17+5.95 43.78+8.11 37~55
MCV (fL) 66.45+3.31 69.13+4.78 61.17+4.42 65.28+9.38  68.56+8.61 60~74
MCH (pg) 22.9+0.84 23.28+2 21.48+1.21 21.58+3.32  21.26+£3.49 19.5~24.5
MCHC (%) 34.53+1.89 33.68+1.05 35.22+0.74 32.65+2.22 30.86+1.41 31~36
200~500x
PLT (/ul) 324.25+361.38 320.5+105.17 334+190.94 412.7+163.78 597.4+126.32 5
10
Mono 4+2.71 4+4.42 2.83+2.32 5.65+2.16 8.6+£3.85 0-3
Lympho 37.75+22.25 12.55+6.35 14.33+11.69 11.53+4.86 11+2.45 12~30
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SegNE 55.75+19.75 79.05+9.86  80.17+12.17 79.86+8.42 78+4.3 60-80

BandNE 0+0 0.13£0.1 0.5+1 0.11+0.31 0+0 0-1
Eosin 2.5+1.91 3.6+5.64 2.67+2.8 2.84+2.04 2.4x1.14 2~10
PLT 8.5+6.45 12£5.29 19.33+£12.68  13.7£6.02 15.8+£2.59 13-30

BUN (mg/dl) 24.43+7.54 16.03+5.7 28.67+19.19 21.97£13.94 17.76+11.16 8~26

CRSC
(mg/dl)
ALT (U/L) 258.75+418.21 90.25+104.71 56.83+30.7  49.7+38.27 158+209.42 19~70

0.73+0.2 0.85+0.31 0.85+0.45 1.11+£0.52 0.84+0.23 0.5~1.3

AST (U/L) 119.25+129.6 73.25+90.6 30.8+£8.7 42.9+£32.91 54.6+26.94 15~43
1470.4+£879.3

ALP (U/L) 477.75+716.16 565+497.87 108+55.77  235.9+383.1 8 15~127

LDH (U/L) 679.67+638.86267.25+122.01 246.6+217.56 216.44+135.78 436.6+£338.67  0-200

P (g/dl) 7.28+0.86 5.58+0.91 7+0.53 6.36+£1.19 6.92+0.4 5.4~7.4

ALB (g/dl) 2.87+0.35 2.63+£0.4 3.22+0.17 3.05+1.11 2.54+0.9 2.9~4.2

a (mg/dl) 9.78+0.64 9.08+0.88 9.13£1.11 10.22+2.16  11.42+4.36 7.8-12

P (mg/dl) 4.59+1.37 3.83£0.56 4.18+2.01 4.22+1.14 4.76+2.26 3-6.2
*CBC, complete blood count; WBC, white blood cell: RBC, red blood cell; Hb, haemoglobin:
HCT, hematocrit: MCV, mean corpuscular volume; MCH, mean corpuacular haemoglobin;

MCHC, mean corpuscular haemoglobin concentration; PLT, platelets; TP, total protein: ALB,
albumin; BUN, blood urea nitrogen; CREA, creatinine; AST, aspartate transmainase; ALT,
alanine aminotransferase: ALP, alkaline phosphatase; LDH, lactate dehydrogenase; Ca,

calcium; P, phosphate.

(3)-1 dTERT S AmE B & Y& Hr}

ZF 1253te] A7)+ &<t Lymphoma= Zwtd 35 9vg]e} Carcinoma/Sarcoma® XITHE
g= 21viei7b HrbE AT HAME SSolu AR AR [E18, 191 o AAETH
Lymphoma &2} (n=9)¢] 4% F93 Aol &JAHA AN ATERTE F712 &3 &4}
oA HELo] ¥ EL& AIFS Hole AL Fldnt Solid tumor (Carcinoma/Sarcoma) 2#}2]
739~ dTERT, dGHRHE ®& FH3 59 AFolA 2 BEES B3 dTERTH FH3
%9 A= dTERTE Fo3tA &2 dixzTdd HlaE o 2 AE&EES EAtHad 201
ARE AR Aol E HolA & o™ =9 HA Mol HAA Hrpt Eu 5 3 #
o] I g3irt

ﬁ%ﬂi

B e

zk
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A Lymphoma survival time B Solid tumor survival time

e Group e Group
(—=1Control (lymphama) ‘ {(—=1Control (Solid)
Tx1 (lymphoma) . ITxA (Solid)
= Control (lymphoma)- Tx2 (Solid)
FEaes L — = Control (Solid)-SEZ S
03 1 - B LgEpLoma)- 0.8 t T = Tx1 (Sold) BEREBS
Tx2(Solic)-S=2HS

=) =)
= 23
2 2
= 067 = 0.67]
E £
S S
I I
c c
& ;2
5 s
a %47 S 04
o o
2 2
o o

0.2 0.2

0.0 0.0

T T T T T T T T T T T
jali) 20000 400.00 G00.00 B00.00 jalt) 100.00 200.00 300.00 400.00 500.00
Time (day) Time (day)

[28 20] Lymphoma (n=9), Solid tumor (sarcoma/carcinoma, n=21) $%9] &L I =.
A; Lymphoma (n=9) €50l tigh A&& 12, (p=0.284)
B; Solid tumor (n=21) ¥=ol tigt =& T
(Control-Tx 1 p=0.805, Control-Tx 2 p=0.251, Tx1-Tx2 p=0.236)

_5"_



[¥ 18] Lymphoma (n=9) &&E9] ¥4 Y # X5, yE717T H7t

Type of e of
Code  Agelyears Breed/sex Immunophenotype P Typ . Immune response  Survival (day)
chemotherapy vaccination
8 8 Mixed/CM B-cell CHOP dTERT Negative 230
9 7 Schnauzer/SF B-cell CHOP dTERT Positive (+++) 680
10 11 Golden Retriever/CM B-cell CHOP+Hydroxyurea dTERT Positive (+) 723
N/D
15 5 German Shepherd/CM B-cell CHOP dTERT , 243
(not determined)
27 14 Jack Russel Terrier/SF B-cell CHOP X 115
28 5 Coton de Tulear/SF B-cell CHOP X 696
29 16 Shih Tzu/CM B-cell CHOP X 210
30 12 Shih Tzu/SF T-cell Interferon-alpha X >200
31 12 Schnauzer/SF B-cell CHOP X 90

A TE AddE AS

*CHOP: Cyclophosphamide, doxorubicin, Oncovin, and prednisone based chemotherapy protocol - HEZFo|A AL&3l= 7|22 4 T2 EF
*** Immune responses were scored positive when they were at least three times higher than background reactivity (no peptide). +; low, ++ middle, +++,
high
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[¥ 19] Sarcoma/Carcinoma (n=21) &%E9 F¢ BdI X5, HE713 H7)

code Agelyears Breed/sex Tumor Tretment Type of vaccination Immune response Survival (day)
1 15 Shih Tzu/SF Mammary gland tumor Mastectomy dTERT Positive (+) >258
2 16 Cocker Spanial/SF Melanoma Palliative Tx dTERT Positive (++) 224
3 11 Maltese/CM Nasal tumor Palliative Tx dTERT Positive (+++) >221
4 6 Maltese/IF Mammary gland tumor Mastectomy dTERT Positive (++) 2258
5 8 Maltese/ Lipoma Surgery dTERT Positive (+) >258
6 10 Spitz/CM Heart base tumor Palliative Tx dTERT Negative 222
Palliative Tx
. Chemotherapy o
7 3 Borzoi/SF Nasal tumor dTERT Positive (+++) >104
Surgery
Radio Tx
. . - N/D (not
11 15 Cocker Spanial/IF Liver and spleen mass Palliative Tx dTERT _ 7
determined)
12 12 Maltese/IF Mammary gland tumor Palliative Tx dTERT N/D >324
13 18 Cocker Spanial/SF Melanoma Palliative Tx dTERT N/D 48
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16

17

18

19

20

21

22

23

24

25

26

16

13

15

14

12

9

10

14

7

Shih Tzu/IF

Maltese/CM
Maltese/CM
Mixed/IM

Papillon/CM

Cocker Spaniel/SF

Maltese/CM
Shih Tzu/SF

Papillon/CM

Cocker Spaniel/CM

Mixed/SF

Hepatocellular carcinoma

Anal sac carcinoma

Oral melanoma

Hemangiosarcoma

Mast cell tumor

Squamous cell carcinoma

Mast cell tumor

Adenocarcinoma

Adenocarcinoma

Nasal Squamous cell carcinoma

Hemophagocytic histiocytic sarcoma
Hemangiosarcoma

Hepatectomy
Chemotherapy
(gemcitabin)

Palliative Tx
Palliative Tx
Palliative Tx

Palliative Tx

Chemotherapy

Chemotherapy
Surgery
Chomotherapy
Chemotherapy

Chemotherapy

Chemotherapy

dTERT+dGHRH

dTERT+dGHRH

dTERT+dGHRH

dTERT+dGHRH

dTERT+dGHRH

Positive (+++)

Positive (++)
Negative
Positive (++)

Positive (+++)

>415

>136

>193

>129

>116

94

>154

>455

>142

217

>413

D A TR AE AE

**Palliative Tx, Palliative treatment (th= ] 3]); Radio Tx, Radiation treatment (AR 2 2]); Mastectomy, 4177 <; Hepatectomy, 7+ A A%

*** Immune responses were scored positive when they were at least three times higher than background reactivity (no peptide).

+ low, ++ middle, +++, high
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(3)-2 dTERT Zg AUt Eo & 2z2 W7}

Lymphoma 25 Z tiZw (n=5)< A& A &g, WwdF F7HHE4L, Wd, 843 74, BUNCre 571 A s BYoy dabdql &
g 2 9, Wy STHAA, dAR0A 5 S0 FoERT o9k FASHA dTERT A5 o+ (n=4) E=3+ FF o =2 <1gk BUN/Cre F
o]¢]o] EP T QI3 FA&2 Holx dth [ 201

o2

Carcinoma/Sarcoma 24} & W=7 (=602 T A= A8 A HG X5 Fo W@ F7HEA &5 571 2vke] S0 ARkl
A zol Bste] dTERT @5 Foli (n1=1009] Z-F-ol= A5 AET 714, =<k BUN/Cre 571 5ol H ARAT Foo] o #abgo] obd &
Fol otstz AF F4o® ®Welt}, dTERTSH dGHRH B& T (=5)& A& AF Al S48 1), 41 34 A 824H, 24/7E, Ca
TA S7DE BIYARE T o W2 Hyvt [& 211

Lymphoma, Carcinoma/Sarcoma F Z1&°l|A E5F dTERT, dGHRH Foo B28-& Holx| dgtom Fof B9 A o)ido] gl [I3 211

18.10.05(1%h

{TEF\T

dTERT FAFRIX| (Lr. CHE2)

Ab2I%] (Re. CHEl %)

(28 21] dTERT E&t2v|= FAHY AR

_55_



[% 20]. Lymphoma #7143 Tl ©e 22§ B}

|

Control Treatment 1 (dTERT)
Parameters
Before After Before After
_ B (n=1) HFE (n=1)
RIS 4 (n=2) X 218748 (n=1) A5 0=2)
5 H-g X X X X
a3t 4 X X A A} (n=1) X

BUN/CreZ7} (n=2)
A s (n=4)

WE G F7HAA (n=1)
Wy (n=3)

BUN/CreZ7} (n=2)

LA s (n=4)

W STHAA (n=2)
Wd (n=3)
423704 (0=

BUN/CreZ7} (n=2)

A5A 4% (0=3)
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[& 21]. Carcinoma/Sarcoma A} H7|AFH Fod @2 FI& Hr}

Treatment 1 (dTERT)

Treatment 2 (dTERT+dGHRH)

91y (n=1

BUN/CreZ7} (n=2)

Control
Parameters
After Before After Before After
713 (n=1)
=3 (n=1) =3 (n=1 N _
e X HEE M) A48 @) IE b AEEE 07D
E<F (n=1D)
v 5wk X X X X X
A AL (n=1) A A (n=1) AL (e A A} (n=1)
X = } (n=1) 9_/]\:”__#5 (n=1)

W ST
(n=2)
9y (n=1)

BUN/Cre=7} (n=2)

QAFE (n=1)

WS STHAA
(n=2)
9y (n=1)

QAFE (n=1)

WY ST
(n=1)
Wy (n=2)

BUN/Cre=7} (n=1)

WA 4% (0=

X Ca 2 =7} (n=1)
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(3-3 dTERT &P Fo A - & AAAA (Physical examination)

dTERT, dGHRHS] ©= 5o Wa =of 2

7}E AAE¢ T Lymphoma &9 7
T A FTo fFolAHl zolvt fliTh [&
2o n=10, B2 n=5) o= 7 & ¥

(& 23]

[¥ 22]. Lymphoma &#} A7 1AFH &

oo wE A W3t

- Fo] AlF, Arka, 5
$ (ET n=5, FAT n=4), 277 Fo7 EF A
22]. Carcinoma/Sarcoma &=2] 7%
=

o &, Al

Control Treatment 1 (dTERT)
Parameters
Before After Before After
Body weight (Kg) 4+0.9 3.76+0.8 20.25+11.32 19.62+11.16
Heart rate (bpm) 127+13.08 132.8+11.88 142.5+37.43 132+12.96
Respiratory rate (/min) 27.6+3.29 25.6+4.34 79.5+46.83 54+44.36
Body temperature (C) 39.03+0.49 38.38+0.4 39.53+0.83 39.48+1.19
Body condition scores 3+0 3+0 3.5+0.58 3+0.82

[# 23]. Carcinoma/Sarcoma A} A7|HFH FAo & AlA HE}

Control Treatment 1 (dTERT) Treatment 2 (dTERT+dGHRH)
Parameters
Before After Before After Before After
BOdY(K‘g)eight 7684552  7.09+4432 8544529 8294542  657+231  6.74+2.34
Hef‘g}grgfte 106.17+20.73  121+59  130.3+41.93 116.2+18.38 151.2+27.63 141.6+2567
ResPi{ff;?g Tate 94174601 36.8+20.13 35.8+12.63 45243031  38.4+91 36+-4.24
Body
temperature  38.27+0.51 38.38+0.48  38.26+0.86 37.31+£2.97  39.06+0.4  39.12+0.33
(C)
BOdVS C%‘)rré‘gmon 3334052 3174041  3.6+0.7 3.4+0.84 344055  34+055
(3)-4 dTERT Z&t2v= B9 A - & R4 HA} Blood examination)
dTERT, dGHRHY ©= =& W& Fo Ay 3o HIFHA (CBO), ZEALE (DC,

differential count), &3 3ls-A A} (BUN, Cre, ALT, AST, ALP, LDH, TP, Alb, Ca, P)Z& A A]

ol §FE Folatyut [&F 24, 251
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[& 24]. Lymphoma $A} 7143 Folo] B FAsHs ws

Parameters Control Treatment 1
Before After Before After
WBC (/ul) 22.52+16.89 10.1+£4.17 15.75+12.09 23.12+23.39
RBC (/ul) 5.17+1.26 4.97+1.59 5.55+1.1 4.38+1.77
Hb (gm/dl) 11.88+3.3 11.14+3.79 12.95+2.98 10.33+4.26
CBC PCV (%) 34.12+9.3 31.78+10.38 38.48+9.22 32.5+11.73
MCV (fL) 65.62+3.42 64.04+3.4 69.13+4.78 75.35+5.71
MCH (pg) 22.86+0.73 22.38+1.41 23.28%2 23.55+2.01
MCHC (%) 34.92+1.86 34.92+0.93 33.68+1.05 31.35+2.65
PLT (/ul) 311.2+314.32 479.8+122.71 320.5+105.17 477.75+389.3
Mono 3.2+£2.95 3.6+3.97 4+4.42 4.58+0.76
Lympho 40+19.91 20.8110.52 12.55+6.35 11.15+£5.41
DC SegNE 54.8+17.24 72.2+8.64 79.05+9.86 81.28+7.59
BandNE 0+0 0+0 0.13£0.1 0.35+0.26
Eosin 2+2 1.2+0.84 3.6+5.64 2.6+2.97
PLT 10.2+6.76 18.4+7.3 12+£5.29 11.5+£6.19
BUN (mg/dl) 22.14+£8.29 21.2+8.58 16.03+5.7 24.2+11.18
CRSC (mg/dl) 0.7+£0.18 0.46+0.05 0.85+0.31 0.93+0.57
ALT (U/L) 312+381.25 154+107.95 90.25+104.71 901+£1652.85
AST (U/L) 110.4+113.97 35.8+9.52 73.25+90.6 652.25+1265.19
Serum ALP (U/L) 654+734.84 292+164.83 565+497.87 1636.5+1254.53
Chemistry LDH (U/L) 734+532.82 222.5+54.08 267.25£122.01 157.5+47.11
TP (g/dl) 7.08+0.87 6.2+0.8 5.58+0.91 5.93+£1.09
ALB (g/dl) 2.82+0.33 3.16+£0.61 2.63+0.4 2.85+£0.39
Ca (mg/dl) 9.58+0.7 7.7+2.36 9.08+0.88 9.33+1.5
P (mg/dl) 4.49+1.21 3.86+0.95 3.83+0.56 4.58+1.66

*CBC, complete blood count: WBC, white blood cell: RBC, red blood cell: Hb, haemoglobin; HCT, hematocrit: MCV, mean corpuscular volume:
MCH, mean corpuacular haemoglobin; MCHC, mean corpuscular haemoglobin concentration: PLT, platelets; TP, total protein; ALB, albumin;
BUN, blood urea nitrogen: CREA, creatinine; AST, aspartate transmainase; ALT, alanine aminotransferase: ALP, alkaline phosphatase; LDH,

lactate dehydrogenase: Ca, calcium; P, phosphate; Na, sodium; K, potassium: Cl, Chloride.
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[¥ 25]. Carcinoma/Sarcoma 3=} A7 W FH Foo w2 FAsA W3

Parameters Control Treatment 1 Treatment 2
Before After Before After Before After

WBC (/ul) 10.84+£3.93 9.79+5.83 15.8+8.88 16.37+8.08 15.43+4.21 28.95+22.39

RBC (/ul) 6.55+1.59 6.19+0.76 5.93+£0.67 5.98+1.13 6.38+£0.92 5.16+1.04

Hb (gm/dl) 14.18+£3.81 13.4+1.96 13.34+2.02 13.47+2.55 13.58+2.97 10.57+3.35

CBC PCV (%) 40.47+11.33 38+5.69 40.17+5.95 40.86+8.05 43.78+8.11 37.1+£10.05
MCV (fL) 61.17+£4.42 60.57+5.05 65.28+9.38 68.01+£7.13 68.56+8.61 66.47+7.31

MCH (pg) 21.48+1.21 21.37+1.65 21.58+3.32 22.56+1.79 21.26+3.49 20.2+2.36

MCHC (%) 35.22+0.74 35.27+0.71 32.65+2.22 31.73£3.3 30.86+1.41 30.37+0.68

PLT (/ul) 334+190.94 441.67+211.08 412.7+£163.78 345.4+194.24 597.4+126.32 648+136.5

Mono 2.83+2.32 1.67+1.51 5.65+2.16 6.56+1.93 8.6+3.85 7.67+5.51
Lympho 14.33+£11.69 19.5+12.8 11.53+4.86 13.9+6.26 11£2.45 8.67+2.52

DC SegNE 80.17+12.17 75.33+13.11 79.86+£8.42 75.28+8.3 78+4.3 82+5.57

BandNE 0.5%1 0+0 0.11+£0.31 0+0 0+0 0+0

Eosin 2.67+2.8 2+3.95 2.84+2.04 4.16+3.5 2.4+1.14 1.67+£0.58

PLT 19.33+12.68 21.33+£8.69 13.7+£6.02 28.8154.62 15.8+2.59 17+2.65
BUN (mg/dl) 10.84+3.93 9.79+5.83 21.97+13.94 36.83+£32.25 15.43+4.21 28.95+22.39

CRSC (mg/dl) 6.55+1.59 6.19+0.76 1.11+£0.52 0.99+0.76 6.38+£0.92 5.16+£1.04

ALT (U/L) 14.18+3.81 13.4+1.96 49.7+38.27 52+35.27 13.58+2.97 10.57+3.35

AST (U/L) 40.47+11.33 38+5.69 42.9+32.91 35+26.67 43.78+8.11 37.1£10.05

Serum  ALP (U/L) 61.17+4.42 60.57+5.05 235.9+383.1 182.6+220.12 68.56+8.61 66.47+7.31
Chemistry LDH (U/L) 21.48+1.21 21.37+1.65 216.44+135.78 218.22+189.01 21.26+3.49 20.2+2.36
TP (g/dl) 35.22+0.74 35.27+0.71 6.36+1.19 6.16+2.23 30.86+1.41 30.37+0.68

ALB (g/dl) 334+190.94 441.67+211.08 3.05+1.11 3.18+1.38 597.4+126.32 648+136.5

Ca (mg/dl) 2.83+2.32 1.67+1.51 10.22+2.16 9.32+2.98 8.6+£3.85 7.67+£5.51

P (mg/dl) 14.33+11.69 19.5+12.8 4.22+1.14 4.2+1.24 11£2.45 8.67+2.52

*CBC, complete blood count; WBC, white blood cell; RBC, red blood cell: Hb, haemoglobin; HCT, hematocrit; MCV, mean corpuscular volume:
MCH, mean corpuacular haemoglobin; MCHC, mean corpuscular haemoglobin concentration;: PLT, platelets; TP, total protein; ALB, albumin;
BUN, blood urea nitrogen: CREA, creatinine: AST, aspartate transmainase:; ALT, alanine aminotransferase; ALP, alkaline phosphatase; LDH,

lactate dehydrogenase: Ca, calcium; P, phosphate; Na, sodium; K, potassium: Cl, Chloride.
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Lymphoma ##}e} Carcinoma/Sarcoma At 2% Wz, T 1, FoF 204 Foxoz
zkol7F U= 5 AT 22 JHACA X5 A3 Fo A9 Aol UEERAE

o <F
= FARE U3 A o9 TYoE A3 FsoE HAT olet HiE " JfA A= A
g A% F 5Ae gart QY Fokow AF THAXA FF FAVT P o Be S
o) 9 Aol WY FOE BT
(3)-5 dTERT &2 v|E o A - F J)A Hg H7t
dTERTS] o A3 Fof %, 2, 28, 287, A%, 5334 20T B3 F71s A
Alste] o] fFFE g3t [ 26, 271
[¥ 26]. Lymphoma 8 A7 FH T op& /A A}
Parameters Control Treatment 1
Before After Before After
Behavior 2.5+1 3+0 3+0 3+0
Mentation 1.5+1 2.6+0.89 3+0 2.25+0.96
Appetite 340 2.4+0.55 1.5+0.58 2+1.41
Vomiting 2.25+15 3+0 3+0 3+0
Defecation
status 3+0 3+0 2.75+0.5 3+0
Defecation
frequency 3%+0 3+0 3+0 3+0
Weight loss 25+1 2.4+0.55 3+0 2.75+0.5
PU/PD 2.5=+1 2.8+0.45 3+0 3+0
[¥ 27]. Carcinoma/Sarcoma &%} A7|HFH Fodo wE 7/|F A3t
Control Treatment 1 Treatment 2
Parameters
Before After Before After Before After
Behavior 2.5+1.22 2.5+1.22 2.6+0.84 2.5+1.08 3%0 3+0
Mentation 2.67+0.82 2.67+0.82 2.9+0.32 2.6+0.84 3+0 2.6+0.89
Appetite 2+0.89 2.5%+0.55 2.2+0.79 2+1.15 2.2+0.45 1.4+0.89
Vomiting  2.5%+1.22 2.5+1.22 2.6£0.7 2.5+0.97 3%0 2.2+1.3
Defecation 4 2834041 294032  29+032  2.8+0.45 340
status
]?efecaﬁon 340 340 284063  2.840.63 340 340
requency
Weight loss 2.83+0.41 2.67+0.52 2.9+0.32 2.34+1.25 3+0 3+0
PU/PD 3+0 3+0 2.7+0.95 2.7+0.95 3+0 3+0
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(3)-6 Health-related Quality of Life

o)

dTERT, dGHRH®] ©HE To wg =

1 -

o A

-5 A% AHEE 4o de] w3l (Health-related

Quality of Life)Z 2005 Yazbek¥} Dniseo] W o2 Hrlale] ko] Ao AAAEE Fels)
Rt [ 28],
[ 28] & ¢ A7 A-83t Health-related quality of life HEZAIE W 2z} F &
i3k A9 %J% g3le ®7]3)
A
A
0 1 2 3
O e o S A A A e gy | el e A3
L SR ATE S S AR (= ay | Aq g | A | oamax
3. W e F1 e ofgA Bl AU NN E R 22 d® | oldw
4717.}?‘?}34730] A8 AAE Al s8E ASFEY 7\];2;“5‘%}?] 74%‘1‘;%5‘}11 zol= 243
57)].}?%“?_1% Hieide] 18 e & A4 Y A% 4= P TE 9o
6. WHE el AL oYzt A4 Qe | AR | A% e |ouH W
7. W Aol AN 3 BEe) T 4 A5 Ag | o W
8. WAl FWe oYz 22 | W=olw | =auw %
9 1{]_3%?]_0] ?‘E%‘ 61}]/]77]'? 6‘01—)5]— ;(},_7|:_ 7]_:5_ ‘5‘7(] %,%
G G LR N E T I 4
Ll weldel L¥lolt MM E ¥ W MNE A | o | 4z ozg | zE xe .
g Aol 7hE g9 e o | BAT
}12.2}%323};1 Gt Gale] ZFFelAl e HOlAl | g ge v“lie%]iu OHQ;;L%:E{ NEERIES

Lymphoma #2}e] 79 tz=olM A8 A3} Fo dto] A Ao Ht

BA
o Fel Aol glgom g wWE Aoty AUHUTG ABT F¢ N8 A Fo
atel A Aol Aole A AdTh A AA F9 AAE AolZ s FolHA Aolg B
o|# g ALo=® HIY [& 29, 19 22].
Carcinoma/Sarcoma Ao A-¢- tixT, X BT 25 X8 A - 3o FoAe xo]E HolX
dgkort ART 1A A8 AR Fo are) Ao F4 2/4E #A T 5 YA FAH
ol Qo 25 o we #A 3y Wk A o gAd Gt A5 Aoz ml
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[¥ 30, 2§ 22]

[ 29]. Lymphoma &#}o| 2A7}3 #AHE 4o 2 ¥

Control Treatment 1
Parameters

Before After Before After

QOL 21.6+8.44 30.4+4.16 24.25+6.18 24.75+7.04

[¥ 30]. Carcinoma/Sarcoma #=}¢} A7} AHA &) A W3}

Control Treatment 1 Treatment 2
Parameters
Before After Before After Before After
QOL 28.67+8.43 29.67+£7.28 24.7+6.45 27.4+7.75 31.2£5.22 31.8+4.55
A QOL of Lympohma patients B

QOL of Seolid tumor patients

before after before after

(29 221 A% #=H= 49 @ 189 = (A; Lymphoma, B; Carcinoma/Sarcoma)
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(3)-7 dTERT E&8t2v|=E Fo 3 Lymphoma efficacy

dTERT Fof Ay} F9o] gk A7 85 &t thx 5utg] 5 CHOP Chemotherapy 2
213t A] &2 3= case 302> ALt APt [& 311

2L

xzrd 5T Aoldl A WA A5 9 Bl 7| T 7 Aol A<l Ato]E HolA
g W fle]l A= 7Itelv AA AE 71 JA 7Y ZQl AfolE HolA Foktt. sHAI T
g J-§ F ¢A (Complete remission)& Hol= F{F HE&o] XETo] B2 AL g €
T AU o ’S‘E}?l g 52&F AL 7S st Hrksk] A A8 3 #
Zo] Q¥ AR HQIL

[¥ 311 I+ %9 Lymphoma 3= (n=8)9] &< X5 W&&E

Control (n = 4) Treatment 1 (n = 4)
Response rate 4 (100%) 4 (100%)
Overall (CR + PR) 4 (100%) 4 (100%)
CR 1 (25%) 2 (50%)
PR 3 (75%) 2 (50%)
First remission duration 85.75£52.35 93.5+45.8
Disease free time 89.5+155.7 89+111.31
Overall survival time 267.25+286.33 305.25+262.21

*Response rate, &g X 5o #F-3-o] JI= H[ &
*CR, Complete remission (&3 ¥+-&); PR, Partial remission (F&2<1 1)
*First remission duration, CR, PR & A ®-&o] Q17|74x1¢] 7|3t

*Disease free time, X&)l W-3-3}a] lymphomar}t A& 7] A7kx 2] 7|3t
*Qverall survival time, ?ﬂxﬂ AE 71

(13 23] Lymphoma 51—4.— (case No. 10) 9 A= 73»} AHAL (A R ® A, B Z]E = G X8
%)
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(3-8 dTERT E2FE A B &5 32

B A B 3o WHe x84 249 TERT (Telomerase reverse transcriptase, = 2] w 2t
A A% S

Iz
AR ALY B LS PG oRE Flste Aol
H F =9 & 3lviglelr YzF (ymphoma) FF 9vjg], ¥
ooz sdtk. & Fo ¥WE dTERT9 dGHRH T4 o
of we} 1% 1 (=), I1F 2 (dTERT @5 F9), I2F 3 (dTERT, dGHRH ¥ & Fo)=
ol BrFstR
AP A A BRE 52 AAAA d9HA (g7, @A 5, A A (3F, 3
A, S BE JRstA o 12531 3F AR H71HFW (EP, Electroporation)S &3l
dTERT, dGHRHE ©@= =2 wWaste] iy & e Iml ZKFAF AT
AP Fo AES, AVNHFHES 53 dTERT, dGHRH Fof 228, ANAAAL, dAHAL

£ e o2

=
i_lq
'
ot
2
offt
o
2
1>
do
B~
S
N
N
of\
o
s
o
B~
'
of
Ny
o
)
i
p
i,
g
Lo
W
ofN
o2
?m

AR AAAT A= D Fo
ANABY Folol WE gAstH, AA wsh e d 5 A= A3 F=2 Lymphoma,

Carcinoma/Sarcoma Z¢F @AoA 2z B8 1, N2 2 Aol oAl zjo]= Ko
#) ¥gkch. dTERT, dGHRH $oi2 @ 2242 e AL ¥ & 4 ATk

o] AHrAQl FAbo] thak A H 3 & o]Qjeo& HolA Tt
Lymphoma #z#}e] 79 dTERTE F712 TS Fo] g2FET O
Ae FAE F AT FoH Aole AR FF ¢ B <
o] Qs Ao=w WY 1YY (Carcinoma/Sarcoma)e] T
o 9 dTERT, dGHRH W& Fo7o] A&7 0 2 As & F
Ao W FoTo] dE FATET ¢ AUt AN {FoAQ] Ao]E Holxl ol F
g =9 Hr7iste Aol F8sit
dTERTS} dGHRH ¢ A7|HFHES 53 Fo= dAEHV 4 FFEL Qe Zo=2 Hol &

F UuAQl AT (B 9 gEARIG P A AR/ SHFE 0E Btk webA
25 A/ we Bael g TS HAsE Zo] WY 2 Prh

3 BRE WHBE FFE AM AAT} o4 Tl AWo| Ho| A
5 SSAYA A FEAZ AFAE A FFAA EFATY S Az A
Hol = 7lefsy] WEel Ag F NY, FABPr oJF 2, MAT gaol oF NS
Fol WAskE 497t Bob 8 @ YAFAS} g ARI} FuHE 457 g
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O IR - - Y

)8 &% st AsiA B A7 Ao Fag glo] @l lymphomast it
o}¢l Carcinoma/Sarcoma £ AtolA AE 7|7te] Z71E & & & YA ol W
groz F7Ie "YdAdE & F AT o= §‘r?ﬂ7<q g A5 A AAY A& §
E 5Y ¥ ol Aot BoAo Ao g 38t e 257 EVME A Add
+ WAA A57F 2 & doh F o ARy AR 13?«] AL o] F 01735}”'1 ojlF T
of g 7} FFEES HEH %59 HIE T3 WY I N EAEA dTERTZF 7k &
g3 58S 458 F Us HoE A4dEn
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@). BXF 34 54 A3 - Acute toxicity of dTERT plasmid in mouse

SynCon-dTERT (pGGX1414; 2mg)

s 2 .

el 2 Weeks

* Mortality

* Clinical observation

* Body/Organ weight

- Hematological parameters

dTERT (pGX1414) HEOHEF DE 1005
E2HEE (Dog, 10ke’|F) 10mg 1000mg
AHEFE (Mouse, 202715 20ug 2mg

[13 24] A7 dTERT Et2PE (pGX1414)90 digk 54 SAHLAE A=

| AXF 4 dTERT Z2tx~v]= (pGX1414)9] S5A4S H71shr] 9138l BALB/c
ol -87Fe] dTERT &S Foste] AE, U743 %&(Chmcal observation),
AF/z2 FA Wsh, A3 4 dAeAT. §F 2> 523 F5=¢ Dog d3487+
(10mg/10kg ) 71F=o 2 FFAe uulsle] (allometric dosing) vF-$-2 (20g) F 20uge = AAs}
o 1% + (100uH) wh9-2= & 2mgo & FH3th LF= 13] Fo 3 23709 543
= a/\l 0}95114. AAL AT =T 107k (Y= 2 Smbepe} s s Fofa 102 (H+
zb 5mke]) 23 20mbE 2 Y=ok (19 241

v 2

o
ohS-2 (8%

2

““ ot

mlo

_67_



— EoF
29

>

— HEoiE

27
T 25
o i? % ; é i :i Male

23
% 21 =
Z 19 '¢=— 2 Female
& 17

15

0 4 6 8 1 14  (Weeks)

B

14 0.016 0.250

1.2 0.014
T TS 0.200
2 s o010 0.150
= 0.008
E 0.6 0.006 0.100
a 04 A
“= il M =

0 -- -. -. -. 0.000 iﬁ s =

&% oiF HFZF  H O HE ME HE L|Epa] Al Fl=ts]
EH|E0|2 ®dTERT 50i2 mHEOF ®mdTERT 502 =HS0Z mdJTERT F02

[2% 25] X F<9 dTERT E&t2v|= (pGX1414) Fo & *ﬂ" %l F2 H 7122 FA
Het 54 (D) Fo F 257309 AsHEE 348 B) Fo 5 25 5 74 BArix2 e 74 ¥

3= A

Rl

BE o F Eofzold SHW U4H BFol Age

shel AF, AVNRFANA fAUIT Wsh} ol BEHA

e
i

= a2

A5 A o txTI vl
Lokt ohuk, male 1EA Fo
1

3 Al a7 #FEHAoY, FYrE ztele ofygk dTERT 2n = (pGX1414)9] ¢]3
FFE ohd Ao BRI [1Y 25] EF TR A F 1F ol FARH Foju
S7ht Za Wsts yUehA @dgkem WBC, RBC, Hb HCT & 257 A2 ®9 Qe =3
A [1F 261

Parameter (Units) H| &= oot dTERT SO Normal Range

WBC (Kul) 4574169 535+£1.70 18-107

Lymphocyte (K/ul) 2814112 34314098 09-93

RBC (ML) 8332270 9.23+1.32 6.36-9.42

Hb (g/dL) 123814 02 13 63+1 81 11.0-151

HCT (%) 49381983 52444727 35.1-454

MCV () 58.49+3.30 56.91+195 454 -603

70

60

50

40

30

20

o = . i i -
WEC (K/ul) Lymphocyte RBC (M/uL) Hb (g/dL) HCT (%) MCV (fL)
(K/ul)

= H| S0 m=mdTERT S0

[1% 26] X 79 dTERT S&t2v|E (pGX1414) Fo ¥ A3 ¥ Z4
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©) BHAES) 1Y =3 L2 YolA & 2= @9F FFEAA 9 Dog TERT T3 &

Ql

(5)-1. Dog TERT 3 A%

Hhe o] 1y 223 HgxZA oA TERT #d AE Zolg Flstr] &l 1xAd=el 4d
2o g o]g 753 oz human TERT (homology 71%) &AZS o] 833121} human TERT &
AZe HAEFs717F AgskA KUt AxdE A3 Fx). @il FFdA B Fxe &
< 1) flsAE FA qualitysh wl$ Fasich ek F &3 dog TERTE 7237193
dog TERT A S AA /MEslr|2 st AN Az 3AE B3] AR stgh
@F E(monoclonal) FAE L5t s AIEY Bl go] Wo] == HE& e ste] polyclonal
FAE A o5tk dog TERT Fx4ke] ofmeat AE& SRt ofnxest Ad F &
LA AU o] &L peptideE EA5te] T X peptides AAsATE A H 4712 peptide
% dTERT Zgtxv|=9] oln4t A3} AX|sl= peptideE YOS E 3o rabbit polyclonal
dog TERT &AZE AzstAct [28 27].

Dog TERT amino acid sequence Peptide prediction

Protein sequence pGX1414

Candidate peptide 1 QXXEDODOOXX (51-60a.a, llmer)
6a.a, 1Zmer
Candidate peptide 3 EXMOOOORXXXXXX (456-469a.a, 1bmer)

[candidate peptide s EEEEEEEEE

l

1st, 20d, 3rd jmmunization in rabbit

Candidate peptide 2 DIGOOGGODONC (226-23

Purification of rabbit dog TERT polyclonal antibody

Wa 1 2 3 4 5 & Candidate peptide 4
1]?5“: - Sample
0] - — - L. Marker f K
- 2 BGG 1ug _
= 3. BGG 2ug
4, Anti-dog TERT #1 0.5ug
|- 5. Anti-dog TERT #1 1ug *
o 6, Anti-dog TERT #1 2ug
151

(18 27] rabbit polyclonal dog TERT &4 A&+ 34 - dog TERTS] ©¥id A
o] &L 9ol )3 peptide® £4 Aot n 1AH peptides F
o 2HE dog TERT &AE Halste] A =3t

Lo

F B9Uy

) =}
of M3l 9 rabbit &

ox
ol
S
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(5)-2. Rabbit polyclonal dog TERT &

A2+ dog TERT A& 7FA 2 vk A ] =+

sl7] Aol western blot W& AZtH A7} dog TERT @A AT + A=A &t
7] 98l in vitroZ dTERT Zgtxvl= (pGX1414H)E FTd A7l A|Eo|A A& lysatest
culture supernatant(sup)ol 4] dTERT Zetxv|= wiido] HEFH =X st [218 28]
(A2 rabbit dog TERT&A| ] dog TERT A9+ endogenous dog TERT®} dTERT &2~
n = (pGX1414)9] F%5 ¥ peptide FHlol tiet A= AZEHAS) 2 ZA3, dTERT Fgm
= H3d AHE u, cell lysate®}t culture supollA] =5 dTERT Zet2~m|c ohild s A&
& 4 AJ [2¥ 28] o)X endogenous dog TERTES 7#=% 4 Q1+ rabbit polyclonal
dTERT &A= ©@mz =Fo] dTERT TdE AT = Qo T8 FAE AA FERIYh=
Aol 9197} AT Binding specificityS 71417171 8 GddAE Azt &5 AF7E
gt d Ao 2L AFE d-E F AS Aol

e
9

<
o] 18 A3} HAZZ oA uv-dzjo

o =
oy
jis4
o

Cell lysate Supernatant Supernatant

L& &
& &
&

L . 'l

| |
—

A <
s & &

!I | 4mmm dTERT CH =

High
—_ exposure

50 =
e -
36— -
.-’
22—

[23 28] #AZ9 dog TERT 34 A% - in vitrool A dog TERT @2 wta & 5helg)

()-3. A P4 23 FL FQA EAmMRNA) FEolA 9 dTERT &dHF &3
A doge] =2 A TERT7} AHdz2ol H] 3| iﬂrmfﬂﬂﬂ ATh HEef 9]
ATFoNAE 10059 x2S Frsle] TERT HAE BEAFEAA &elstuzt
& @%z‘ﬂﬂz} Fia=
WA 1y ZZ oA dTERT #%d HEE qPCR WS o] &3t EAHmRNA)F ol A]
gt 1xpd = &rg wdHY 22 o2 dog TERT & AZol <A dog GHAZEFZ o



&5t AdAzete] T Wl

¢} D-17 (Canine osteosacoma cell line) Al &

AZ=E Y8 AAAE

ettt 2t Al ZFE5E
o qPCR3l +

7(41_—-'0

A3}, MDCK, A=

Z=Z=% RNAZHEE cDNAE 3HA

E5 foue 7 B (29 291

o H]3s] TLM-1, melanoma A3
zFol 7} QA 2.4~108) (H+F, 5.2+£2.7) dTERTZ} #Ed FHoU+=

A¥S APt TLM-1 (Canine melanoma cell line) A|ZEF
Zy7} kerafaste} ATCColA ol ar, Bvla
Q1 MDCK (adult canine normal kidney cell line) A3

F%E ATCCOIA
3, 770 primer [18 29]& o] &3}

Foll A4 primerel] w2}
As g A

Dog TERT primer list
Primer NO. Sequence Amplicon (bp)
f Forward AGC ACG CTA AGC TCT CCCT 154
) Reverse ATCTCC TCTCTCCGACGG T )
5 Forward TTC CATTCA ACC AGC CAGT 147
Reverse CAG AAG GAA ACA GGC CAG A R
3 Forward GTC GTG CTG CTA CTC CCTTC 195
Reverse TGA GCA GGA AGG CGT GGA
= Forward AGC ACG CTA AGC TCT CCC TGC 126
- Reverse GGA TCT CCT CTC TCC GAC GGT G )
5 Forward CCC CTC CTT CTT CCT CCG TGT 119
Reverse CAG AAG GAA ACA GGC CAG AGG C o
& Forward GCA AGG CCT TCA AAA GAC AC 106
Reverse CCG ATC CTT ACG ACG TGA TT i
- : Forward GAC GTG GAAGATGAAGGT GC . . .. . .. 157
" : Reverse TGA CCT GAG CAG CTT AAC CA Y
Dog TERT expression level (Cell lines)
12
B -
= 10
[T %
3
|
s & :
] | s
i
é & e
ﬁ - - *
2 4 T
=)
|
[T}
£ 3 I
T fisnnnl
, HINECRNEN \ R =f&-inl

[28 29] Dog ¢AIEFEHE dog TERT L&
gkelslry] 98 A& gPCR primer list (B) 770 2] primerS
(TLM-1, D-17ellA1¢] dog TERT & AL E el

RREA
0.005, ****P < 0.00D).

TLM-1

EPrimer1 m2 m3

_7‘|_

D-17

4 m5 mp m7 W

BEAFZAM &l - (A) dog TERT 2dL

o]- &3t HAMNEF (MDCK)SF F
13+ (*P < 0.05, **P < 0.01, ***P <



D-17, osteosarcoma A3+ MDCK, AAMEZFo| vl TAS77F J=EEHA &4t human
o AF 8%olde &FolA TERTZF #HEd 3019}1%1“& (1-5), <& T (],
Osteosarcoma)oll A4+ TERTS] @A =<} F3fo] A
TERT #d FEQ gAOZ 2AS 7 g !

HggA = wggo] gls Aolgt dFHY, dxF

rL
X,
N
g%
rr
Y,
o
fu 3
°
o,
30
31
/’[§

Aol A EopH Osteosarcoma:: TERT ¥
o7 sl HA o A% AAE &

EAHES 53l 7709 primer set FolA EASA Ford SIS E<Ql Primer 5 sets H
% 33 primer2 AF&3Fe] Wb A GEZF oA 9] dTERT &g &2l

Sof gxH3 1049719 ¥ L=x2 Sarcoma (n=2), carcinoma (n=4), melanoma (n=1),
adenoma(n=2), hemangiopericytoma (n=1), epithelioma (n=1), Tricoblastoma (n=1)°l| 4] dTERT %
dS el a, el xS BR muscle (n=1) ¥ Ovary (h=1D)Z A&3le] B3-S
Hl skl [# 32]

Tumor Tissue List

Tumor No. Tumor type (Cancer)

T1 Leiomyosarcoma

T2 Cutaneous hemangiopericytoma

T3 Anal sac carcinoma

T4 Tricoblastoma

T5 Intracutaneous cornifying epithelioma
T6 Mammary gland carcinoma (high grade)
T7 Splenic fibro sarcoma

T8 Mammary gland carcinoma (high grade)
T9 Oral melanoma

T10 Mammary gland tumor

T11 Ovarian papillary adenoma

T12 Ovarian adenocarcinoma

[¥ 32] Dog TERT HAAEE F213l7] Y3l AH4d v 13Y =34

Z28  2A TERT &3} activity 7F 22, 2 919 A4x2S R gxroz vu
slof Aot Aol 2 5 A& Aotk AR, 4 dFE A=A

B = <
AHE BRIS AA22S 2T O Z AFR3te] TERT HdS g2lst= 7% b

3, Brog gyzd (usde)e] Mo o, ¢Fol whebd Aol BAE 1600 27
v = %‘%01 %7}51-‘5 Ao g gRl=o] (H+f, 34.7£54.0), #AH 109 F2 GFolA =
MRS 8¢ BT et (19 2] BRas 4
| dag Az Ovary)el A 760 2ol A e, 923 uhe}

dojups A, AAMEY Z7AZ PIAE ARAZAAE

»

=

=

wn

0,

L)

o o

= 1o
=
ol
ol
)
o]N
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TERT &3 o] =
B PAE
]-o]E H]

200

180

160

140

120

Canine tissue dog TERT expression level

o] &1 F o
w3 ®Bokoh Ovary A==
131, Ovarian adenocarcinoma (T12)+

51018} 2=

Leid

Aok [238 301
A

zZ ti¥l Ovary tumor®32 (n=2)o|A] TERT &=
tv] Ovarian papillary adenoma (T1D)& & xlo]7F ¢l
4.20] Lddo] F7t=Eo] APt [2F 311
P=0.05
P=0.01
P =0.005
Ll Tumor list

Tumor No. Tumor type (Cancer)

=
]
=Y
&
£
5
z T1 Leiomyosarcoma
& 10 T2 Cutaneoushemangiopericytoma
E‘ e i T3 Anal sac carcinoma
: 80 T4 Tricoblastoma
.E i i T5  Intracutaneouscomifying epithelioma
= Te  Mammary gland carcinoma (high grade)
é 40 T Splenic fibro sarcoma
- T8 Mammary gland carcinoma (high grade)
A oy 7 7 T9  QOral melanoma
g e T e B - e - =5 10 Mammary gland tumor
Muscle Ovary - T1 T2 17 T8 T2 T10
[28 30] 943 138 2 o2RE dog TERT &d 32l 10719 wad ndg 2xo=
HE Z5A4x2 (muscle) vl izl dog TERT 2dYFS ExpgeFolA &gt (P <
0.05, **P < 0.01, ***P < 0.005, ****P < 0.001)
Canine Ovary dog TERT expression
level
5
= *
2,
B Tumor list
% 3 Tumor No. Tumor type (Cancer)
% 5 T11 Ovarian papillary adenoma
o T12 QOvarian adenocarcinoma
2
: - l
[T}
o«

(28 31] Ovary AZ4=3&3} Ovary tumor =32} 7te] dog TERT &dF H|x

(Nnrmal)

T12
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ol¢} o], kgt wlel A 113 ¢Hsarcoma/melanoma/carcinoma)ol A TERT®] &3 o] -foln]s}

T YN, BTG Aol TIHEY A=A A vl A
carcinoma”} adenoma X.th= TERT wdo] ©f &t} g1 4 A HF HA
<27} A7)= AR, TERT 3o Ax9 xto)&
NE 7

J

o for rlr
-0,
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(6). 2" = A7 Azt Y}

IAPd & 33314, 43] o, I Fof § 239 3FRM0| oJgh A3 Ayt #A42 F3
dTERT Z2fA0|E Fof WHE 2% M4 43] Fojz A5, &5 243 Alsiste], 24
= % =9 = 31nglE == (lymphoma) 3= 9ule], 1< (Carcinoma/Sarcoma) 22w}

Az AY A= H4a 33 o)A ?04?'& 2 %01] e A5 A8 A= 80% (12/15)
T% == s} ] ’1‘ )}}AQ‘-
Epitope2 54 Fd4d YA 7}1“:}% ZHs 1HE o 4 StiE  Multi-epitope

responses EH =T}

dTERT Eep2v= Qba Sl Adolq AwAQ Hrharmoel os) e el HUL 5
ge gl Aow %9l HAth AEE %< AolALymphoma $EolA FolH ol
sels ) kAR ATERTE F712 H88 BAoln AEL0] o 5 AFL Hol: 2L
gt DAY BEL A FRAIAAY NP @ FAH NP woli} HAAA F
4 gl Wasihn A7AE Brh@h

CHOP ChemotherapyE 3¢+ Lymphoma 2=o|A4 Overall survival timee]u} Disease Free
timeol = £ 2 Ao]E Holx &AW X BHFS F Complete remissionS Hole HlEo] &
< Ao E YEWT o B2 53 AU $EHATE SIE] & e vt B

A g AolA AZWSL 47 28 A Wg
Sqsha WS WA SANRO AHEH Wel Aol TRl SHo] gl
2l

1pd o] Aasiont &A1/ dTERT 8 A&sh 23 23bdxd] npeels 34 8 =
& A A EA =& @ld FFo A9 Dog TERT 4@

polyclonal dog TERT &A1& A=Zsled dTERT whzd @y
mRNA $Zd| A TERT7} 2dHE= AL 208 4 9= Primer setS &R 20E AY
o AE FY AR 7EE JAloe PIFEAN FF A ' 71E Lo vt AE Ko

7z B g APtk Ho] 2 Apolth

ek o], AU =9 ATt dFERE %E%OPX]-‘E ol 2 FHoly F7F o=
AssloF sHAAIRE, dTERT (pGX141d)= AR 79k F2 FE=olA kdstar 540 flem 80%
oA Azdgddoe] FHdom FAFHHL, A %—%Cﬂl/ﬂE FostA= AR A 5T
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E3 &%

= o] =3
Mol 7hsA e Eold YAAFS FAaAY 37 Proof of concept A@S M&dt

e AoRE Hr

2 AFdA 7z AT AFHE &< TERT #de) #3 AT FF AN ES /MEs

qafl Al SAAAE T Eo] nfEETH, X5 A3 SS5SdAT FAEN I WY

AgA B%o] O =4 BWr7HE F A §Eo] gle SFdAe FAHA Kol 1Fo] AZEH
b
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<Ho] Z3E Case HH>

Code No.1

Name 7| \ Age \ 15Y

Assessment

- Firm mass on left 5 mammary gland
- Fine-needle aspiration (FNA)
. Epithelial cell clusters, Anisocytosis, Anisokaryosis.

Diagnosis Mammary gland tumor
Treatment %?Etf%t?é%'
Code No.2
e apso] | Age 16Y Sex SF Breed | O°KC!

A

Assessment

- Firm black mass on right side of mandibul
- Fine-needle aspiration (FNA)

. Melanocytes showing the marked atypia.

: Melanin granules are present in most cell

Diagnosis dl\”/ll“]eElS%O(I]IElg)

Treatment Palliative treatment
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Code No.3

Name e Age 11Y Sex CM Breed Maltese
Assessment
- Left nasal epistaxis, obstruction, stenosis
- Fine-needle aspiration (FNA)
. A cluster of atypical cells and Anisokaryosis
. Cell giganticism and abundant basophilic cytoplasm
Diagnosis Nasal cavity cancer (Adenocarcinoma)
Treatment Palliative treatment

dTERT (EP)
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Code No.7

Name

2] ] Age \ 3Y Sex SF ] Breed \ Borzoi

Assessment

Rhinoscopy

- 0S, mild exopthalmos: Nictitating membrane extrusion (bilateral)
- Rhinoscopy, polyp in nasal septum

- FNA, Clusters of epithelial cells, anisocytosis, anisokaryosis

- Histopathology, sinonasal adenocarcinoma

- CT, Rostral nasal canal, neplasia & inflammation

- Progress, decreased inflammation & neoplasia after treatment

Diagnosis

Nasal cavity tumor (Sinonasal adenocarcinoma)

Treatment

Chemotherapy & Surgery & Radiation therapy & Palliative therapy
dTERT (EP)
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Code No.8

Name

Assessment

sy | Age | 8Y | Sex CM_ | Breed \ Mixed
: 7 > "'0'6 SR

1:

Spleen metastasis

- Anorexia, Submandibular lymph node enlargement
- FNA, lymphocytes are a population of pleomorphic lymphoblasts
- Lymphoma, spleen metastasis, Grade IV or V

Diagnosis

Multicentric Lymphoma (G4)

Treatment

Chemothrerapy (CHOP)
dTERT (EP)

CHOP: Cyclophosphamide, doxorubicin, Oncovin, and prednisone

based chemotherapy protocol

Code No.9

Name

55 \ Age \ 7Y \ Sex SF \ Breed \Schnauzer

Assessment

‘?‘hn.' 'l.

- Enlargement of lymph node
- FNA, Numerous lymphoblasts and lymphocytes
- Lymphoblasts are larger and have more abundant cytoplasma

Diagnosis

Multicentric Lymphoma (G4)

Treatment

Chemothrerapy (CHOP)
dTERT (EP)

CHOP: Cyclophosphamide, doxorubicin, Oncovin, and prednisone

based chemotherapy protocol
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Code No.10

Golden
Name 2y Age 11Y Sex CM Breed Retriever
Monitoring of Lymphoma fml
Assessment
T1-Post
- Chronic rhinosinusitis, Seizure, Enlargement of lymph node
- MRI, Left frontal lobe/sinus mass lesioin
- FNA of lymph node, Numerous lymphoblasts and lymphocytes
- Lymphoblasts are larger and have more abundant cytoplasma
Diagnosis Multicentric Lymphoma (G4) & Meningioma
Chemothrerapy (Hydroxyurea & COP)
dTERT (EP)
Treatment

CHOP:  Cyclophosphamide, Oncovin, and prednisone based

chemotherapy protocol
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Code No.12

Name

Assessment

] \ Age \ 12Y \ Sex \ IF \ Breed \ Maltese

-
'

& AL

- Left axillary mass, mass on mammary gland
- FNA, malignant spindle cells
- X-ray, mass on left axillary, calcification.

Diagnosis

Spindle cell tumor
Mammary gland tumor

Treatment

Palliative therapy
dTERT (EP)
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Code No.13

= Cocker
Name — Age 18Y Sex SF Breed spanial
Assessment
- Oral melanoma mass, Anorexia
- Fine-needle aspiration (FNA)
. Melanocytes showing the marked atypia.
. Melanin granules are present in most cell
Diagnosis Melanoma
Palliative therapy
Treatment
dTERT (EP)
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Case No.14

Name 224 | Age | 13Y

Sex | SF | Breed | Shih tzu

Assessment
- Dyspnea (open mouth breathing),‘ anorexia, seizure
- CT, contrast enhanced nasal cavity mass
Diagnosis Nasal tumor
Palliative therapy
Treatment

dTERT (EP)
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Case No.15

ALol German
Name ] Age 5Y Sex CM Breed shepherd

Assessment

- Several superficial lymph node enlargement

- FNA, (lympho node) lymphoma.
Diagnosis Multicentric Lymphoma (G3)

Chemotherapy (Cyclophosphamide, vincristine, mitoxantrone)

Treatment

dTERT (EP)
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Code No.16

Name t}2o] | Age | 9Y | Sex | IF | Breed | Shih tzu

Assessment

- Melena, Liver mass
- Computed tomography, Liver mass
- Histopathology, hepatocellular carcinoma

Diagnosis Hepatocellular carcinoma

Surgery & Chemotherapy (Gencitabin)

Treatment

dTERT & dGHRH (EP)
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Code No.17

Name

Assessment
- Hematemesis, sneezing
- Computed tomography, nasal tumor
- FNA (cytology), squamous cell carcinoma

Diagnosis Nasal cavity tumor (Squamous cell carcinoma)

Palliative therapy
Treatment

dTERT & dGHRH (EP)
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Code No.18

Name Mmool | Age | 13Y | Sex | CM | Breed | Maltese

Assessment
- Mass on anal sac B
- FNA (cytology), Clusters of epithealial cell. Carcinoma cells
Diagnosis Anal sac carcinoma
Palliative thera
Treatment by

dTERT & dGHRH (EP)
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Code No.19

Name =z | Age | 15Y Sex | IM
Assessment
- Bk firm mass on oral cavity
- FNA (cytology)
. Melanocytes showing the marked atypia.
: Melanin granules are present in most cell
Diagnosis Oral melanoma
Palliative therapy
Treatment
dTERT & dGHRH (EP)
Code No.20
Name o Age | 4Y | Sex | CM | Breed | Papillon
Assessment || : 5 By %
A%, !._}'e».f’f'. .;‘.n"‘ " _’.‘
Vomiting, Anorexia
- Computed tomography, Abdominal mass
- FNA (cytology)
. Malignant sarcoma.
Diagnosis Hemangiosarcoma
Palliative therapy
Treatment

dTERT & dGHRH (EP)
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Code No.21

Name =3} Age 14Y Sex SF Breed | CoOcker

spanial

Assessment
- Computed tomography, Abdominal mass (spleen, liver)
- FNA (cytology)
: Anisokaryosis, anisocytosis, prominent nucleoli, binucleated cells
. Basophilic, multiple vacuolated cytoplasm
Diagnosis Hemophagocytic histicocytic sarcoma or Hemangiosarcoma
Treatment Chemotherapy (Doxorubicin, Lomustine) & Palliative therapy
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Code No.22

Name = \ Age \ 12Y Sex CM Breed \ Maltese
Neck mass
Calcification
£ fﬁ‘ﬁm
Assessment
;
- Inter scapular mass
- X-ray, neck mass with calcification
- Histopathology
. Granules in neoplastic round cells & eosinophil infiltration
. Moderate-poor distribution of granules & differentiation
: Mitotic figure 2/10 HPF & Multinucleated cell 4/10 HPF
--> Mast cell tumor, Grade 2, High grade
Diagnosis Mast cell tumor (grade 2, high grade)
Treatment Chemotherapy (Toceranib, Vinblastine, Prednisone)
Code No.23
Name Sy \ Age \ 9Y \ Sex \ SF \ Breed \ Shih tzu
Assessment
- Histopathology
. Lt. sub-mandibular lymph node, epitheloid hemangiosarcoma
: Tail, Squamous cell carcinoma
Diagnosis Epitheloid hemangiosarcoma, squamous cell carcinoma
Treatment Surgery & Retinoid acid & Cyclophosphamide & Tocernib
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Code No.24

Name

Breed Papillon

Assessment

W&ol | Age 14Y Sex CM

T

- Left fore limb paw mass
- Fine needle aspiration (FNA)
. Staining of many granules, uniform small nuclei
: Basophilic intracytoplasmic granules
. Atypic cells, moderately pleomorphic
- X-ray, Lt. front paw 3™ & 4" interdigital space

Diagnosis

Mast cell tumor (grade 2, high grade)

Treatment

Chemotherapy (Tocernib, Vinblastine, PDS)

Intralesional injection (Triamcinolone)

Code No.25

Name

Cocker
spaniel

Assessment

e

Nasal discharge, epistaxis (Left side

- Computed tomography
: Left nasal cavity, mineralized soft tissue amss & fluid attenuated
materials, bone lysis

- Histopathology

: Papilary frond lining cells, anisokaryosis, pleomorphism

. Mitotic figure 3/10 HPF

--> low grade adenocarcinoma (Papillary type)

Diagnosis

Nasal cavity adenocarcinoma

Treatment

Chemotherapy (Carboplatin)
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Name

Assessment

Seizure
- MRI
. Right nasal cavity, T2 Hyperintense, T1 isointense
. T1 post hyperintense, Right nasal cavity tumor
Rhinoscopy
. Tumor, angiogenesis
- Histopathology

: Mucous layer gland & epithelial cell neoplasia

: Nasal carcinoma

Diagnosis

Nasal cavity carcinoma

Treatment

Chemotherapy (Carboplatin)

Code No.27

Name

Sex

Jack Russel
Terrier

Assessment

| Rt SMLN
;: :15X20 mm

4/23 - 5/7

o ! = Ao
- Superf1c1al lymph node enlargement Dyspnea Weaknes
- Fine needle aspiration (lymph node)
: Immature, neoplastic lymphocytes
(Intermediated and large lymphocyte)
: Prominent nucleoli are nuclei from lysed cells
- Ultrasonography, Hepatic, Splenic metastasis (honey comb)

Diagnosis

Multicentric lymphoma (Grade IV)

Treatment

Chemotherapy (CHOP)
CHOP:  Cyclophosphamide, Oncovin, and prednisone
chemotherapy protocol

based
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Code No.28

Name m Age 14Y Sex SF Breed C%tﬁga?e
Assessment
- Superflclal lymph node enlargement, Weakness
- Fine needle aspiration (lymph node)
. Intermediate to large lymphocytes
. Eccentric placement of nuclei
- Ultrasonography, Hepatic, Splenic metastasis (honey comb)
Diagnosis Multicentric lymphoma (Grade IV)
Chemotherapy (CHOP)
Treatment

CHOP:  Cyclophosphamide, Oncovin, and prednisone based
chemotherapy protocol
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Code No.29

Name
Assessment
- Fine needle aspiration (lymph node)
. Intermediate to large lymphocytes
. Mitotic figure
- Ultrasonography, Splenic metastasis (honey comb)
Diagnosis Multicentric lymphoma (Grade V)
Chemotherapy (CHOP)
Treatment

CHOP:  Cyclophosphamide, Oncovin, and prednisone based
chemotherapy protocol
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Name Shih tzu
Assessment
2
- Superficial lymph node enlargement, Weakness, Hematochezia, vomiting
- Fine needle aspiration (lymph node)
. Lymphocyte, nuclear pleomorphisma, cytoplasmic tailing
. Atypical change small lymphocytes, medium-size lymphocyte
- Ultrasonography & Computed tomography
. Hepatocellular carcinoma, Mammary gland tumor
Diagnosis Multicentric lymphoma (Grade IV-V), tEIHeIll)glEocellular carcinoma, Mammary gland
Treatment Interferon-alpha
Code No.31
Name | 12Y | Sex | SF | Breed | Schnauzer
Assessment
i B 3
- Superficial lymph node enlargement, Coughing
- Fine needle aspiration (lymph node)
. Medium to large lymphocytes increased
: Numerous mitotic figures, prominent, multiple nucleoli
- Ultrasonography
: Liver, Spleen metastasis (honey comb sign)
Diagnosis Multicentric lymphoma (Grade IV-V)
Chemotherapy (CHOP)
Treatment

CHOP: Cyclophosphamide, Oncovin, and prednisone based chemotherapy protocol
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