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Purpose:

1. To evaluate the delivery efficiency of WT Lnk R8 in hematopoietic cell-lines

2. To check whether delivered WT Lnk R8 function in cells and whether its inhibition effect is
Jak2-specific

3. To determine the cell-growth inhibition mechanism by WT Lnk R8

4. To check whether delivered WT Lnk R8 is effective against cell-line harboring constitutively
active Jak2 V617F.

Methods:

I first made a bacterial expression construct by fusing WT Lnk with membrane-permeable
octa-arginine (R8) and purified the fusion protein from bacterial lysates. In addition, mutant
Lnk R8 and BSA proteins were included as control. To study whether intracellularly delivered
WT Lnk R8 inhibited TPO-induced growth in megakaryoblastic cell-line, M-MOK, I applied
various concentrations of WT Lnk R8 and counted the number of viable cells for 2 days. Next, a
Jak2-independent cell-line, COS-7 was treated with WT Lnk R8 and cell viability was
determined through MTT assays. To find out the mechanism of cell-growth inhibition, I treated
M-MOK cells with WT Lnk R8 and measured the fraction of Annexin V-FITC and PI staining
through flow cytometry analyses. To find out whether penetrated WT Lnk R8 interacted with
endogenous Jak2, I did immunoprecipitation with M-MOK lysates treated with WT or mutant
Lnk R8 using anti-Jak2 antibody. To investigate the inhibition effect on downstream signaling
after TPO stimulation in WT Lnk R8-treated cells, I did Western blotting to check the
phosphorylation level of Jak2, STAT5 and MAPK molecules. Finally, to see whether WT Lnk R8
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is effective against constitutively activation Jak2V617F, I co-cultured WT Lnk R8 with human
erythroleukemic cell-line, HEL (Jak2 V617F positive) and counted the cell numbers for 2 days.
The fraction of apoptosis and dead cells were determined by Annexin V-FITC and PI staining

through flow cytometry analyses.

Results:

WT or mutant Lnk fused with R8 was efficiently delivered into M-MOK or HEL cell-lines
compared to BSA. I found that delivered WT Lnk R8, but not mutant Lnk RS8, blocked
TPO-induced M-MOK megakaryoblastic leukemic cell proliferation in a dose and
time-dependent manner. In addition, WT Lnk R8 has no growth inhibition effect on
Jak2-independent COS-7 cells. The growth suppression in M-MOK was attributed to induction
of apoptosis by WT Lnk R8, as showed by the increased Annexin V-positive fraction. Delivered
WT Lnk R8 interacted with endogenous Jak2 and further Western blot analyses revealed that
Jak-STAT and MAPK phosphorylation levels were significantly reduced in WT Lnk R&-treated
M-MOK cells after TPO stimulation, suggesting blockage of early proliferative signaling.
Finally, I showed that WT Lnk R8 retained the ability to attenuate cytokine-independent
growth of HEL erythroleukemic cell-line with Jak2 V617F mutation and promoted apoptosis in

these leukemic cells.
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B ES Octa-arginine mediated delivery of Wild-type Lnk protein inhibits Jak2-dependent

R A MFRBENORIL LT TPO (KTEMEIZIERE T2 M-MOK #Mfa#k%d AV, Lok ZAER0E U7 S HEH|H
BEOBRFELRLT, Lk i, FEMLEMIAOHER: - BE5EIZ 3% SCF R° TPO O T T 7 KR F L THE
AL TWAN, Lk EAIZTAF =V (R)8EZE AT FREMMTHIEIC LIV EF AR Lnk R)MALIES &
L. HREPICERVIAEND IO 25, ZOLHIZL T Lk B IMFEMRIGERIBEHFEIEZ 2828, AiFmEaE
OHEFEHE A T RENE DN DOV TRFLIZ,

EEBRAIED DY -0, BAER Lok LESEEME RS ORAEAERO-DORBENRIZ—Z ., MED
lysate OB EHERERL7-, RFICERA Lnk R8 L BSA R8BI/ —%/ERIL, [AUL lasate D>HRA
EATEEL-, AV HERIE,. 1) TPO REFEMHRAEK M-MOK., 2)Jak2 FEKTEMEMAABE COS-7. 3)Jak2
V617F 22 BB B IR HEL @ 3 K TH D, MO T RM— ZAF5E X, Annexin V FITC & Pl g4
IOREETL 7=, MAEAIZEDIAEN T Lok R8 23 Jak2 EFEEL TWDNEI0E, RIEIRE T 2Z 7oy ME,
Jak2, STATS 3L MAPK DU BE(KIXY = RAF 7 oy MEIZ TRERTL Tz,

ARFFEIZBNWT, 7IF= sflE2#EE I 8-H4AR Lok DEER Lnk DA G ICHIEEABAL . M
FANICERDAENS ZEAUREI N, LD, B4R Lnk D& TOP KFHICHEET %5 M-MOK D
FEMEIIR Z R L. AR Lnk RS IZFEIGIZIENRD Sam >z, L7zAi> T Lok OHEFEINGIZS
BICIHEROBW Lnk N EATH D, B4R Lnk R8 DIFEMHIZIEIT. BF4ER Lok RS O AD
FRINRFRIPIINEICIKTE L Tz, IMA T, Jak2 JEEFFME Cos7 MIRIMRICEF AR Lnk R8 2L TH
S HMFFEIRIIRE NN o /2. LiziNo TEHAA Lnk R8 OMFEMGHIZNRICIE. Jak2 2Lz FF
IWISKWETH S, B4ER Lnk R8 OEEMHIZRIL, 70—H A MA—F—IZXDREDHER. Annexin
V BHESEOENNED SN, TR AREE2HDTH B I EMRBINZ, HIENICEDAEN
7B AR Lnk R8 1E. NHEME Jak2 &G L. T ORER Jak-STAT & MAPK OBEEEAE L <WEFL T
NWBHZEM, T AY 70y MEZTRENZ, 2O &, B4R Lnk R8 A8 TPO 12 L& 5 9 Hi s
PTFNE Jak2 AL THHEIL TWB Z 2R L7z, RZRICEHAER Lok R8 13, TPO &KFEMERIIMk
M-MOK ® & Tld7x<.Jak2 V617F £ R % £D HEL 78 B MR I B W T H MR ETEMHIRN R &
TR ARENRERT D I EMNRI N,

o Z EMns, BEMRICRMmENZHER Lok RS 3. B HICHEE 288 UHRRNICA DA A,
Jak2 EHEET 5 I LK DM & 7R - RRERTAZENHALIC Lot 20T, EHE
AR AFH O FREAFED A REMISEZ L O THY, Fm I+ ET 5,

ToT, KB+ (BZ) ORI EL TERLED B,
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