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OLIEHKA YPOBHS
OHKOJIOTUYECKOH IMMOMOIIIH 110
COBOKYITHOCTH ITOKA3ATEJIEA
IMO3UTUBHOI'O U HETATUBHOTI'O
PSIIA B AJITANCKOM KPAE,
POCCUMCKOM ®EJEPAIIMA U
®EJEPAJIBHBIX OKPYTAX

Anratickuit pmman OI'BY «Poccniickuil OHKOIOTHYECKHIA
HayuyHblid 1ieHTp uMm. H.H. brnoxuna» PAMH; KI'BY3 «An-
TalCKUW KpaeBOW OHKOJIOTUYECKUI AucnaHcep», I. bapnayn,
Poccus

TpaauuuoHHas OLEHKAa YPOBHSI OHKOJIOIMYECKOH Io-
MOIIY TPOBOAUTCA MO OTAEIBHBIM [TOKA3aTEeNsIM: OHKOJIO-
THYeCKOl 3a00JeBa€MOCTH, 3aIyIIEHHOCTH, OJHOTOINY-
HOI1 1 00111el CMEPTHOCTH, HHBAIUAU3AUHU U Ap. OHAKO
9TOT MOAXO HE 1aeT 0ObEKTUBHOM KapPTHHBI O COCTOSIHIH
OHKOJIOTHYECKOH IMOMOIIM B PETHOHE HIIM B TOPOJIE, HIIN
paiioHe, Tak Kak B Pa3HbIX PErHOHAX WJIH HACEJICHHBIX
MIyHKTaX pa3inyHas CTPYKTypa OHKOJIOTHYECKUX 3a0o0Ie-
BaHWU W TOJIOBO3PACTHBIE XapaKTEPUCTHKU HACEJICHHUS.
[Ja n ouenka 3ppeKTUBHOCTH TOMOLIH TOJIBKO 10 OAZHOMY
MOKAa3aTeNI0 4acTO MPUBOAAT K ero Ae(opManuu, NpUIH-
CKaM 3a CYeT TeX APYTUX, KOTOphIC Ha JaHHBIH MOMEHT
He yuuTbIBaloTcA. Tak, HampuMep, B peruoHe, rie BhlcoKa
3200J1eBa€MOCTb PAKOM MEYCHH, IOHKEITYTOYHOH JKeIe3bl
W JPYTHMH TPYJTHOJAHATHOCTHPYEMBIMHU U TPYIHOHU3IICYH-
MBIMM BHJMH OIYXOJH, BCErJa OJHOTOAWYHAS JIeTallb-
HOCTH OyZIeT BBIIIE 110 CPABHEHUIO C TEMHU, e mpeodIa-
JAIOT OIyXOJW HAPYKHBIX JIOKAJTU3allnui, ONpeaensieMble
BU3YyaJIbHO.

Hamu npeniorkeHa KOMIUIEKCHAsE OLIEHKa YPOBHSI OHKO-
JOTMYECKOW TIOMOIIM B PETHOHE WIIM HACEIEHHOM IYHKTE,
OCHOBaHHasl Ha OJIHOBPEMEHHOM y4eTe BCEeX IMO3UTHUBHBIX U
HETaTUBHBIX [MOKa3aTelei 1o crierualibHoi (hopmyie:
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rne Py — nokazarens 3¢ppekTHBHOCTH OHKOJIOTHYECKOM
MTOMOIIH; @; — KPUTEPHH TO3UTHBHOTO psiia (BBISBICHUE
OHKOJIOTMYCCKHI 3a00JI€BaHUI Ha PAaHHUX CTAJIUSIX; BBISB-
JICHHE OHKOJIOTMYECKUi 3a0oieBaHuii Ha TPOPOoCMOTpax;
MOATBEPIKICHHUE JIHATHO3a MOP(OJIOTUUCCKU; YHCIO OH-
KOJIOTHYCCKHX OOJNBHBIX, 3aKOHUYMBIIMX CIHCIHAIBHOE
JeYCHHE B TEUCHUE T0Ja; YMCIO HAXOAMBIIUXCS IMOJ Ha-

OnmtoneHueM 5 neT u O6osee; NHAEKC HAKOIJICHUS! KOHTHH-
TEHTOB); b; — KPUTEPUH HETATHBHOTO psifia (BBIABICHUE
OHKOJIOTHYECKHX 3a00eBanuii B IV cragum; uncio 60ik-
HBIX, UIMEBIIUX POTUBONOKA3aHUS K CIELHAIBHOMY Jie-
YEHHIO; YHCIIO OTKA3aBIINXCA OT CIIELUATIbHOTO JeUSHUS;
OTHOTOAMYHAS JICTATHHOCTH; 00IIast JIETATbHOCTh; YHUCIIO
JMarH030B, YCTAaHOBJICHHBIX IIOCMEPTHO).

Hamu npousBeneHbl OpUTHHAIbHBIE PAacdeThl OHKO-
JoTHYECKOW momomu B AnTaiickom Kpae, PecmyOmnmke
Auntail u Poccuiickoit @enepanuu no noka3arensm, B3s-
TBIM M3 CTaTUCTHYECKUX COOPHHMKOB «3JI0KayeCTBEHHBIE
HOBooOpaszoBanus B Poccum» (mox pen. Yumccora B.I.,
B.B. Crapunckoro, I'.B. IlerpoBoii., -M.: ®I'Y «MHU-
OU um. I1.A. T'epriena Munszapascoipa3Butus Poccuny,
2002—2011), koTopble MOKa3alu CTA0MIBHOE YyIydlle-
HUE YpOBHS CIIELUAIU3UPOBAHHON OHKOJIOIMYECKOH Io-
Mouu B Poccuiickoit @enepamuu 3a nocnenaue 10 mer.
AHanoruyHasi KapTHHa ¢ HEKOTOPHIM OIEPEKEHUEM TPO-
cMaTpuBaeTcs Ha Tepputopun Antaiickoro kpas. M ouens
HEyCTOWYMBas, HeCTaOWIbHAsl cuTyarusi B PecrnyOnuke
AnTaii, Tae, KCTaTh, OTCYTCTBYET CTPYKTypa OHKOJIOTH-
YeCKOro JucraHcepa.

CuntaeM BO3MOXXHBIM HPUMEHEHHE MpeJI0KEHHON
METOJMKHU IS OObEKTHBHOW OIICHKW YPOBHS CICI[HAIIH-
3UpPOBaHHON IIOMOILY B PETHOHE UM HACEJICHHOM ITYHKTE
1 3QPEKTUBHOCTH BIOKECHHBIX B Hee (PMHAHCOBBIX U Ma-
TEpUAIBHBIX PECYPCOB.

S.A. Johnston

PROSPECTS FOR PREVENTING
ALL CANCER

Center for Innovations in Medicine, Biodesign Institute,
Arizona State University

Cancer is a leading cause of death worldwide, killing
~8M people per year. Most of these deaths occur in the
developing countries. In the US it is the leading cause
of healthcare economic expense — ~$250B/year. It is
estimated that the total cost worldwide is ~$1T/year and
WHO predicts cancer will be of epidemic proportions in the
developing world, largely due to increasing life expectancy
and overwhelmed healthcare systems. Clearly, humans must
deal with this problem.

The prospects offered by the cancer research community
are not encouraging in this regard. New forms of treatment
(eg positron emission therapy) are marginally effective and
increasingly expensive. They are a disappointment to those
in the developed world and largely unavailable to those in
the developing world. A new perspective and approach is
required.

In response to this dilemma we proposed developing a
universal, prophylactic cancer vaccine. That is a vaccine
that is given to everyone to prevent them from developing
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cancer. Most in the community have felt that this would not
be possible because tumors are so variant a single vaccine
could not be produced. Cancer is too personal. At the
genomic level this is true, but we have found that at the RNA
processing level this is not the case. Tumors recurrently make
the same splicing errors and these errors result in frameshift
variants. These frameshift (FS) variants mark the tumor as
'foreign' and open to immunological attack. However, to be
effective as a vaccine these antigens must be presented to
the immune system (the vaccine) before the tumor starts to
develop.

We put in place a process involving 1)bioinformatics
screens of tumor cDNA libraries to find FS, 2) screening
for the presence of the FS in the RNA of a tumor panel, 3)
testing the FS as vaccines in mouse tumor models, and 4)
screening human sera from cancer patients for reactivity to
the FS. Based on this process we have gathered a collection
of FS candidates for a human vaccine. We currently estimate
that less than 20 elements will be needed to provide coverage
for most cancers.

When we initiated this project ~9 years ago, most
in the field doubted such a vaccine could be made.
More recently the opinion has shifted to that it may be
possible to create such a vaccine but how would it ever
be tested for efficacy. Many think the time and cost
involved in Phase II/III trials would be insurmountable.
However, we have developed a plan based on another
invention, immunosignature diagnostics, which may
overcome this problem. This technology is based on
profiling the antibodies in an individual. It can detect
disease, including cancer, early. Our proposal for a
Phase II efficacy trial is that potential participants be
prescreened for latent cancers. 1000 cancer free people
would be entered into the control and vaccine arms of
the trial. Individuals would be frequently monitored
by immunosignatures for early signs of cancer. The
endpoint would be fewer early events in the vaccine
versus control arm after 2 years.

Though a clear challenge, it seems feasible that such a
vaccine could be developed. Because it could be inexpensive,
all the world would benefit from such a vaccine.

S.A. Johnston

A SIMPLE, ONE CHIP DIAGNOSTIC
TECHNOLOGY WITH BROAD
APPLICATIONS

Center for Innovations in Medicine, Biodesign Institute,
Arizona State University

In the US 85% of the healthcare costs (~$2.5T/yr)
are devoted to taking care of sick people. To change this
situation, healthcare must convert from post-symptomatic
treatment to prevention and early detection/treatment of
disease. We have invented a technology that may facilitate
early detection of any disease.

Immunosignaturing diagnostic technology is premised
on the idea that the antibody profile of an individual at
a given time is a reflection of their health status and that
people with common illnesses will present similar profiles.
With ~109 different antibodies in a person at a given time
the challenge is to splay out enough of them to diagnose.
We found that we can do this effectively with chips with
~3x%105 random sequence peptides on them. The peptides
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are synthesized using computer chip lithography technology
so it is scalable.

In the current practice a drop of blood is sent through the
standard mail on a filter paper. The drop is diluted ~5000
fold in buffer and applied to the chip. Unbound material is
washed off and the antibodies detected with a secondary
antibody. It is a very simple, robust process. No processing
of the sample is required. The signature algorithm for each
disease is produced by comparing a sufficient number of
affected and not affected people. The same chip is used for
every type of disease diagnosis.

We have applied this technology to distinguish cancers,
Alzheimer’s disease, diabetes and numerous infectious
diseases. The technology has also been used for early
detection of disease and evaluation of vaccine candidates.

Our vision is that all people will regularly send in a drop
of blood to be monitored for any indication of disease. This
will be done for little cost and be highly specific. Eventually
the system could be in the home. In this way we could
transition to a truly presymptomatic health system.

b.JK. Amanmaeesa, 3.A. Manamoaesa, K.T. ZKavazun,
b.K. Kyanosa, JI.A. Ilak

BRAF-OHKOT'EH ITPH
HOBOOBPA3OBAHMAX
A TOBUIHOM KEJIE3bI

PernonanbHbIil OHKOJIOTHYECKUH AucnaHcep, locynapcTBeH-
HBII MequUUHCKUi yHuBepcurter, . Cemeil, Pecnyonuka Ka-
3axCcTaH

[Mamunnspuerid pak muToBuaHONW >xenessl ([TPIIK)
coctaBigeT oT 65 mo 85% Bcex 370KaYECTBEHHBIX OITY-
xoJei atoro oprana. HoBoobpasoBanue xapakTepusyer-
csi OJaronpUATHBIM MPOTHO30M UL JKM3HU. OIHAKO OT
10 mo 15% IMPHIXK oTnuyaroTcst arpecCUBHBIM MOBEIE-
HHEM, JAl0T paHHUE METACTa3bl U UMEIOT BBICOKHH ITO-
KazaTeinb cMepTHOCTH. Comaruuyeckass MyTalus B IeHe
BRAFV600E cuurtaercsi Haubojee pacnpoCTPaHEHHBIM
MOJICKYIIIPHBIM JIe(DEKTOM TpH CIIOPaJIUYSCKOM IaIlnl-
asgpHoM pake (39—83%), xapakTepHa [ Oosiee arpec-
CHUBHOTO TeueHUs 3a00JIeBaHUS U ONpeAesaeTcs yxKe npu
I crapun.

Hamu Obina BblIONHEHa paboTa IO ONPEAETICHHIO
BRAF-myTanuii mpu HOBOOOpa30BaHHSIX IIMTOBHIHOM JKe-
ne3bl. Beero oocienoan 131 desoBek ¢ y3a0BbIME 00pa-
30BaHUAMM IUTOBHUIHOM JKeJe3bl, BBIIBICHHBIMU IIPU YiIb-
Tpa3BYKOBOM uccienoBanuu. JKenmun Obuto 123, My»4uuH
— 8, cpeanwuii Bo3pact o0cienoBaHHbIX cocTaBui 51,9 roja.
Bcem mnamueHTaM BBINOJHEHAa TOHKOUIOJbHAs OHOICHS
non koHTponem Y3U. Bce muronmormdyeckue Mas3Kud OKpa-
muBanuck nmo meronuke [lananmkonmay. VccriemoBanust mo
BBISIBJICHUIO MyTauui reHa BRAF BBINOIHSANINCH B OTAEIE
MOJIEKYJISIpHON MeAUIHBI HCTUTYTa paaralliOHHO-HHY-
IMPOBAHHBIX 3a001eBaHmi YHUBepcuTeTa Haracaku, fAmo-
HUSL.

Boun mosydeHsl cienyrouue NaHHbIS: MalWUIIPHbIC
KapmuHOMBI cocTtaBuiu 77 (56,2%) ciaydaeB, qoOpokade-
cTBeHHble onyxoimu — 18 (13,1%), dbomukynspHblid He-
omnasm — 15 (10,9%), nogo3penue Ha pak — 15 (10,9%),
¢domnmukynspHas kapuuHoma — 8 (5,8%), Huskogmdde-
peHnMpoBanHas kapuuHoMa — 2 (1,5%), 310kauecTBeHHAS
mumdoma — 1 (0,72%). W3 77 nanmentos ¢ ITPILDK myTa-
uuu BRAF-rena oOHapyxeHsl B 19 (24,6%) ciyuasx. [Ipu



