
(10) Y 7l 7l 

(43) -: All -_7) f J(0 ]-o f 

2024 2 -W 29 o (29.02.2024) WIPOIPCT WO 2024/043643 Al 

(51) ) l : (JUNG, Yong Jun); 16509 7 71 -k4 1 
C07K14/55(2006.01) A61K38/00(2006.01) - F -1E}0- 101, 1020 1508__, Gyeonggi-do 
C07K16/28(2006.01) A61P35/00(2006.01) (KR). % (JUNG, Sung Youb); 16507 471 
C07K16/30 (2006.01) A61K 39/00 (2006.01) -V A1 %0- 4107,lel1 014 ,Gyeong

(21) ## 1: PCT/KR2023/012348 gi-do (KR). (PARK, Young Jin); 16509 771 
( ^1T0%] E l 65, 5413- 701_ _, Gyeong

(22) S io O: 2023 V 8 N 21 V (21.08.2023) gi-do (KR). 7J--j j(KANG, Seok Chan); 14547 7 71] 
YAl I jK181, 1060 401_, Gyeonggi-do (KR).  

(25) -$A6i-1: UVol (PARK, Bom); 16505 47 I>€1]V 
(26) -7} 1: 0-O1 W7, 3 76, 6103o- 701, Gyeonggi-do (KR).  

()UIV-' (PARK, Sang Hyun); 16531 o71 T A1 
(30%~ Oi'§ u 3, 202_ _, Gyeonggi-do (KR).  

10-2022-0105643 2022 V 8 N 23 "1 (23.08.2022) KR (o ,Sunung1 361 , Gyeonggi- K 

10-2023-0057361 2023 V 5 N 2 , (02.05.2023) KR (CH,4 Sun0Jung)131o(KR).  1V_ 70, 407 - 504_ , Gyeonggi-do (KR).  

(71) S4:]: U-o1l1A (MUSTBIO CO., (74) 1 l: E1l - tl (Y.P.LEE, MOCK & PART
LTD.) [KR/KR]; 08390 ^ -l-- l NERS); 06292 114A^ 4 T Gil 309 13 
267 123, 69, Seoul (KR). H] V 3} 12 , Seoul (KR).  

(72) 1174: WoT (BANG, Hyo Joo); 15578 o715 (81)l ( 1 A7} OIe , 74E W 1 
q^1 0 1 33, 204, Gyeonggi-do(KR). olI]+1j-] O -0): AE, AG, AL, AM, AO, AT, 

(54) Title: IL2 VARIANT AND PROTEIN COMPLEX COMPRISING SAME 

3500 - -- Vehicle 

- muPD-1(J43), 3mg/kg 
3000 --- A--- muPD-1(J43)+L2 I4-Fc, 3+1.4mg/kg AA 

-- - muPD-1 I-IL2 LoJ1i 14, 1mg/kg 

2500-- - muPD-1I-IL2 Bol4| 14,3mg/kg 
--0--m muPD-19I-I L2 1401l 14,5mg/kg 

muPD-16I-L2 BOllI 14, 10mg/kg 
2000- BB 

131 

> 1500
E 

1000

500

0 
-6 -3 0 3 6 9 12 15 18 21 

Days after treatment 

AA ... muPD-1(J43)+1L2 comparison group-Fc 
BB ... muPD-1 antibody-IL2 variant 14 

(57) Abstract: The present invention relates to an IL2 variant and a protein complex comprising same, a production method therefor, 
and a use thereof, the protein complex selectively increasing effector T cell activity, thereby being capable of reducing side-effects and 
maximizing anticancer activity, and thus being usable for the prevention or treatment of various cancer-related immune disorders.  

S(57)RqtPj:fL2 AOA >- , i~1 ]]~1J-"'O 0] 4 A -7]ti



W O 2024/043643 A 1 ||||||1||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, 
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ, 
EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, HN, HR, 
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH, 
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, 
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO, 
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.  

4-11 ]l 1 e M4rl 0): ARIPO (BW, CV, GH, GM, 
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ, 
UG, ZM, ZW), }1 o}A] (AM, AZ, BY, KG, KZ, RU, TJ, 
TM),O et (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, 
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG).  

o71: 
- Al A} A] 4} 1d - Al 21--(3)) 

- All A] -51 A] 'N -'N -N- 4 e If 5.2 (a))



Description 

Title of Invention: IL2 VARIANT AND PROTEIN COMPLEX COMPRISING SAME 

Technical Field 

This application claims the benefit of Korean Patent Application No. 10-2022

0105643 filed on August 23, 2022 and Korean Patent Application No. 10-2023-0057361 

filed on May 2, 2023, in the Korean Intellectual Property Office, the disclosures of which 

are incorporated herein in their entirety by reference.  

The disclosure relates to IL2 variants and protein complexes including the same, 

production methods therefor, and uses thereof.  

Background Art 

Immune checkpoints refer to surface proteins of immune cells used by cancer 

cells to evade attacks from the immune system, and cancer cells bind to PD-1, which is 

one of the immune checkpoints of T cells, by expressing PD-L1 on the surfaces thereof, 

thereby inhibiting activation of T cells and cancer cell-killing ability thereof. Immune 

checkpoint inhibitors may solve some side effects and resistance problems of existing 

anticancer drugs that directly attack cancer cells, by allowing immune cells to selectively 

attack cancer cells by activating the immune system in the human body. In addition, many 

immune checkpoint inhibitors have been approved for sale after confirming efficacy 

thereof in various types of cancer. However, overall response rates (ORRs) thereof are 

about 30 % on average, and there are still many problems to overcome. To address this 

issue, interleukin is considered an important agent for co-administration or as a dual

action partner with immune checkpoint inhibitors to enhance efficacy.  

Among them, interleukin 2 (IL2), as a globular glycoprotein having a protein size 

of 15.5 kDa and consisting of 133 amino acids, plays a central role in lymphocyte 

production, survival, and homeostasis. IL2 is biosynthesized mainly by activated T cells, 

particularly by CD4+ helper T cells, to promote proliferation and differentiation of T cells, 

and stimulate production of cytotoxic T lymphocytes (CTLs) and production and 

proliferation of natural killer cells (NK cells). Therefore, IL2 may increase lymphocyte 

populations and increase the function of immune cell in the living body, and currently, 

therapy using IL2 has been approved and used for patients with metastatic renal cell 

carcinoma and malignant melanoma.  
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Lymphocyte activation of IL2 is mediated by action thereof in binding to a 

combination of three different IL2 receptors (IL2Rs) called IL2 receptor a (IL2Ra; CD25), 

IL2 receptor P (IL2RP; CD122), and common cytokine receptor y (IL2R y; CD132).  

Distribution of each subunit receptor varies according to cells and binding ability to IL2 

also considerably varies according to each receptor. High-affinity IL2R consists of a trimer 

of three subunits (a, P, and y), and a dimeric IL2 receptor consisting of the subunits pand 

y is referred to as intermediate-affinity IL2R. Although the dimeric intermediate-affinity 

IL2R binds to IL2 with an affinity about 100 times lower than that of a trimeric high-affinity 

receptor, the dimeric and trimeric IL2Rs may transmit signals when bound to IL2. Thus, 

the subunit a, CD25, is not essential for IL2 signaling. While the subunit a imparts high 

affinity to a receptor thereof, subunit P and subunit y are important for signal transduction.  

A trimeric IL2R including CD25 is expressed by regulatory T cells and endothelial cells.  

While the trimeric IL2R is temporarily induced by common activated T cells, the T cells 

express only the dimeric IL2R during a rest phase (Nature Review Immunology. 2012 

12:180-190).  

Regulatory T cells, as a sub-population of T cells that regulate the immune system, 

maintain immune-tolerance to self-antigens, are related to autoimmune disease, and 

interfere with the cancer treatment effects generally by inhibiting or downregulating 

activation induction and proliferation of effector T cells. Regulatory T cells by continuously 

express the highest levels of CD25, and thus have a higher binding affinity for IL2 than 

effector T cells, and is therefore emerging as a problem that reduces the efficacy of cancer 

treatment using IL2.  

Regarding IL2 immunotherapy, side effects are caused by recombinant human 

IL2 treatment. Patients receiving high-dose IL2 treatments frequently experience 

systemic side effects such as severe cardiovascular, pulmonary, renal, hepatic, 

gastrointestinal, neurological, cutaneous, and hematological disorders, which require 

intensive monitoring and hospitalization. The major causes of these side effects may be 

explained by the development of so-called vascular (or capillary) leak syndrome (VLS), a 

pathological increase in vascular permeability leading to fluid extravasation in multiple 

organs (causing e.g. pulmonary and cutaneous edema and liver cell damage) and 

intravascular fluid depletion (causing a drop in blood pressure and compensatory 
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increase in heart rate). There is no treatment of VLS other than withdrawal of IL2.  

Although low-dose IL2 administration has been tested in patients to avoid VLS, 

inappropriate therapeutic results of decreasing efficacy of cancer treatment have 

occurred. VLS was believed to be caused by the release of inflammatory cytokines, such 

as tumor necrosis factor (TNF)-a, from IL2-activated NK cells; however, it has recently 

been proven that IL2-induced pulmonary edema resulted from direct binding of IL2 to lung 

endothelial cells, which expressed low to intermediate levels of trimeric IL2R 

(International Immunology, 2006 vol. 18, no. 10 :1461-1471).  

Therefore, despite the potential of IL2 as an immunotherapy for cancers, in order 

to reduce toxicity and side effects and increase therapeutic efficacy, there is a need to 

develop methods of treating cancer with increased efficacy while minimizing side effects 

caused by IL2, by using an IL2 variant that selectively activates effector T cells, a fragment 

crystallizable (Fc) region, an immune checkpoint and an antibodies targeting cancer cell 

specific antigens.  

Disclosure of Invention 

Technical Problem 

An aspect provides a protein including an IL2 variant.  

Another aspect provides a protein complex including an IL2 variant, a first 

polypeptide including a first CH3 antibody constant region and a second polypeptide 

including a second CH3 antibody constant region; and an antibody against an immune 

checkpoint inhibitor or an antigen-binding fragment thereof or an antibody against a tumor 

associated antigen or an antigen-binding fragment thereof.  

Another aspect provides a method of preparing the protein or the protein complex.  

Another aspect provides a pharmaceutical composition for preventing or treating 

cancer including the protein or protein complex as an active ingredient.  

Another aspect provides a method of treating cancer including administering the 

protein or the protein complex.  

Another aspect provides a use of the protein or protein complex for preparing an 

anticancer drug.  

Solution to Problem 
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An aspect provides a protein including an IL2 variant wherein the IL2 variant 

includes one or more amino acids selected from the group consisting of glutamic acid (E), 

alanine (A), lysine (K), and serine (S) at one or more positions selected from the group 

consisting of positions 35, 38, 42, and 125.  

The IL2 variant may be a wild-type IL2 including amino acids of SEQ ID NO: 16 

in which one or more amino acids are substituted. The IL2 variant may be one in which 1, 

2, 3, 4, 5, 6, 7, 8, 9, or 10 or more amino acids are substituted as long as the activity of 

IL2 is maintained. For example, the IL2 variant may be a wild-type IL2 including amino 

acids of SEQ ID NO: 16 in which one or more positions selected from the group consisting 

of positions 18, 19, 35, 38, 42, 125, and 126 are substituted.  

Specifically, the IL2 variant may include one or more amino acids selected from 

the group consisting of methionine (M), arginine (R), alanine (A), leucine (L), serine (S), 

phenylalanine (F), valine (V), isoleucine (I), glutamine (Q), tryptophan (W), asparagine 

(N), threonine (T), glutamic acid (E), and lysine (K) at one or more positions selected from 

the group consisting of positions 18, 19, 35, 38, 42, 125, and 126.  

The IL2 variant may have increased or reduced binding ability to an IL2 receptor 

by substitution of amino acids. For example, the binding ability to the IL2Ra and/or IL2Rpy 

may be reduced. Therefore, the IL2 variant may selectively activate effector T cells 

relative to regulatory T cells that inhibit immune activity by reducing binding ability to IL2R.  

In an embodiment, the IL2 variant may include glutamic acid (E) at position 35, 

alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125.  

In another embodiment, the IL2 variant may include one or more amino acids 

selected from the group consisting of leucine (L), methionine (M), arginine (R), alanine 

(A), serine (S), phenylalanine (F), valine (V), isoleucine (I), glutamine (Q), tryptophan (W), 

asparagine (N), and threonine (T) at one or more positions selected from the group 

consisting of positions 18 and 19.  

In another embodiment, the IL2 variant may further include one or more amino 

acids selected from the group consisting of threonine (T) and isoleucine (I) at position 

126.  

For example, the IL2 variant may include: 
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an amino acid selected from the group consisting of methionine (M), arginine (R), 

alanine (A), leucine (L), serine (S), phenylalanine (F), valine (V), isoleucine (I), and 

glutamine (Q) at position 18; 

an amino acid selected from the group consisting of serine (S), leucine (L), 

tryptophan (W), asparagine (N), isoleucine (I), threonine (T), alanine (A), methionine (M), 

and phenylalanine (F) at position19; 

glutamic acid (E) at position 35; 

alanine (A) at position 38; 

lysine (K) at position 42; 

serine (S) at position 125; and 

an amino acid selected from the group consisting of threonine (T) and isoleucine 

(I) at position 126.  

Specifically, the 1L2 variant may include one selected from the group consisting 

of: 

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at position 

42, and serine (S) at position 125; 

methionine (M) at position 18, serine (S) at position 19, glutamic acid (E) at 

position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 

125; 

alanine (A) at position 18, serine (S) at position 19, glutamic acid (E) at position 

35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125; 

arginine (R) at position 18, serine (S) at position 19, glutamic acid (E) at position 

35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125; 

methionine (M) at position 18, leucine (L) at position 19, glutamic acid (E) at 

position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 

125; 

leucine (L) at position 18, serine (S) at position 19, glutamic acid (E) at position 

35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125; 

serine (S) at position 18, tryptophan (W) at position 19, glutamic acid (E) at 

position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 

125; 
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phenylalanine (F) at position 18, asparagine (N) at position 19, glutamic acid (E) 

at position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at 

position 125; 

valine (V) at position 18, isoleucine (I) at position 19, glutamic acid (E) at position 

35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125; 

isoleucine (I) at position 18, threonine (T) at position 19, glutamic acid (E) at 

position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 

125; 

glutamine (Q) at position 18, alanine (A) at position 19, glutamic acid (E) at 

position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 

125; 

methionine (M) at position 18, methionine (M) at position 19, glutamic acid (E) at 

position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 

125; 

methionine (M) at position 18, phenylalanine (F) at position 19, glutamic acid (E) 

at position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at 

position 125; 

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at position 

42, serine (S) at position 125, and threonine (T) at position 126; and 

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at position 

42, serine (S) at position 125, and isoleucine (I) at position 126.  

In another embodiment, the 1L2 variant may include amino acids selected from 

the group consisting of SEQ ID NOS: 1 to 15. In addition, the 1L2 variant may include a 

polynucleotide encoding the amino acids. Specifically, the polynucleotide may be 

selected from the group consisting of SEQ ID NOS: 56 to 70.  

In addition, the protein may include an Fc region linked by a linker or carrier. For 

example, the linker may include a copolymer such as 1 to 50 amino acids, albumin or 

fragments thereof, and polyethyleneglycol.  

In an embodiment, the linker may include an amino acid sequence of SEQ ID NO: 

18.  
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In another embodiment, the Fc region may include one or more amino acid 

sequences selected from the group consisting of SEQ ID NOS: 19 to 21; SEQ ID NOS: 

22 to 24; SEQ ID NOS: 25 to 27; SEQ ID NOS: 28 to 30; SEQ ID NOS: 31 to 33; SEQ ID 

NOS: 34 to 36; SEQ ID NOS: 37 to 39; SEQ ID NOS: 40 to 42; SEQ ID NOS: 43 to 45; 

and SEQ ID NOS: 46 to 48.  

In addition, the protein may further include an antibody against an immune 

checkpoint inhibitor or an antigen-binding fragment thereof. The immune checkpoint 

inhibitor may be, for example, PD-L1, PD-1, LAG3, VISTA, BTLA, TIM3, TIGIT, or CTLA

4.  

In addition, the protein may further include an antibody against a tumor associated 

antigen or an antigen-binding fragment thereof. The tumor associated antigen may be, 

for example, PD-L1, EGFR, HER-2, B7H3, GPC3, CEA, TROP, or PSMA.  

Therefore, another aspect provides a protein complex including: an IL2 variant; 

and an Fc region.  

Also, another aspect provides a protein complex including: an IL2 variant; and an 

antibody against an immune checkpoint inhibitor or an antigen-binding fragment thereof.  

Also, another aspect provides a protein complex including: an IL2 variant; and an 

antibody against a tumor associated antigen or an antigen-binding fragment thereof.  

As used herein, the term "protein complex", as a combination of two or more 

associated polypeptides, refers to an artificial recombinant protein expressed after linking 

genes of one or more different proteins to a protein and expressing the genes and may 

be used interchangeably with "fusion protein". By linking two or more proteins, the protein 

complex may be expected to have a synergistic effect on functions thereof. Therefore, the 

protein complex, as a conjugate including an Fc region or a protein complex or fusion 

protein, may selectively increase the activity of effector T cells, relative to regulatory T 

cells, by substituting certain amino acids of IL2. In addition, because the protein complex 

may effectively induce the death of cancer cells by specifically being distributed in a tumor 

microenvironment, inhibiting immune checkpoints, and activating immune cells, a 

therapeutic agent with reduced side effects and maximized anticancer activity compared 

to existing therapeutic agents may be provided.  
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Another aspect provides a protein complex including a first polypeptide including 

a first CH3 antibody constant region and a second polypeptide including a second CH3 

antibody constant region, wherein the first polypeptide and the second polypeptide form 

a heterodimer, an N-terminus of one or more the first or second polypeptide includes an 

antibody against an immune checkpoint inhibitor or an antigen-binding fragment thereof, 

or an antibody against a tumor associated antigen or an antigen-binding fragment thereof, 

and one or more of the N-terminus or the C-terminus of the first or second polypeptide 

include an IL2 variant.  

FIG. 4 shows a structure of a protein complex including an IL2 variant according 

to an embodiment.  

Referring to FIG. 4, the protein complex may include an antibody against an 

immune checkpoint inhibitor or an antigen-binding fragment thereof, or an antibody 

against a tumor associated antigen or an antigen-binding fragment thereof at the N

terminus of the first polypeptide including the first CH3 antibody constant region, and an 

IL2 variant at the N-terminus of the second polypeptide including the second CH3 

antibody constant region.  

In addition, the protein complex may include an antibody against an immune 

checkpoint inhibitor or an antigen-binding fragment thereof, or an antibody against a 

tumor associated antigen or an antigen-binding fragment thereof at the N-terminus of the 

first polypeptide including the first CH3 antibody constant region and the second 

polypeptide including the second CH3 antibody constant region, and an IL2 variant at the 

C-terminus of the first or second polypeptide.  

Detailed descriptions of the IL2 variant, the immune checkpoint inhibitor, and the 

tumor associated antigen are as given above. In the protein complex, the binding ability 

between the antibody against an immune checkpoint inhibitor or an antigen-binding 

fragment thereof and cancer cells or T cells is superior to the binding ability between T 

cells and IL2 receptors. Therefore, by primarily binding to cancer cells or T cells 

surrounding cancer cells, the antibody against an immune checkpoint inhibitor or an 

antigen-binding fragment thereof may reduce side effects caused by binding to IL2 

receptors that may induce activation of systemic immune cells. In addition, the antibody 

against a tumor associated antigen or an antigen-binding fragment thereof not only 
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specifically binds to cancer cells, but also have superior binding ability to cancer cells to 

the binding ability to an IL2 receptor-binding protein. Therefore, the antibody against a 

tumor associated antigen or an antigen-binding fragment thereof primarily binds to cancer 

cells to reduce side effects caused by binding to IL2 receptors that may induce activation 

of systemic immune cells.  

The antibodies against an immune checkpoint inhibitor and/or a tumor associated 

antigen or antigen-binding fragments thereof may be, for example, antibody, antigen

binding fragment (Fab), single chain variable fragment (scFv), or nanobody.  

As used herein, the term "antibody" is used interchangeably with the term 

"immunoglobulin (Ig)". A complete antibody has a structure having two full-length light 

chains and two full-length heavy chains, and each light chain is bound to a heavy chain 

by a disulfide bond (SS-bond). The light chain has two types, A and K, and consists of 

approximately 211 to 217 amino acids. There is only one type of a light chain in each 

human antibody. The light chain consists of a constant region and a variable region 

continuously connected. The heavy chain has five (y, 6, a, p, and E) types, and the heavy 

chain determines the type of the antibody. a and y consist of 450 amino acids, and p and 

E consist of 550 amino acids. The heavy chain has two regions, a variable region and a 

constant region. The variable region refers to a region to which an antigen binds in an 

antibody. The variable region may include a complementarity determining region (CDR) 

conferring antigen-binding specificity.  

The antibody may include an antigen-binding fragment (Fab) region that binds to 

an antigen and a fragment crystallizable (Fc) region that binds to a cell surface receptor.  

When cleaved with papain, the complete antibody may be cleaved into two Fab regions 

and one Fc region. The Fab region may be one, in which a polypeptide including a heavy 

chain variable region (VH) domain and a heavy chain constant region 1 (CH1) domain is 

linked to a polypeptide including a light chain variable region (VL) domain and a light chain 

constant region (CL) domain, by a disulfide bond. The Fc region may be one in which two 

polypeptides including a heavy chain constant region 2 (CH2) domain and a constant 

region 3 (CH3) domain are linked. The Fc region may form a hinge region. The CH3 

antibody constant region refers to the heavy chain constant region 3 domain of an 

antibody.  

9



In general, the effector function of an antibody causes antibody dependent cell 

cytotoxicity (ADCC) or complement dependent cytotoxicity (CDC) as the Fc receptor 

binds to an Fcy receptor as a receptor thereof or Cq as a complement component.  

Because immune cells have many Fcy receptors, undesirable death may be induced, and 

thus it is preferable to remove the effector function. Therefore, the CH3 antibody constant 

region may be one modified to have high stability by reducing the binding ability to Fcy 

receptors or removing or reducing the effector function. In addition, the CH3 antibody 

constant region may be one modified to have reduced antibody-dependent cellular 

cytotoxicity (ADCC).  

In an embodiment, the Fc region may include tryptophan (W) at position 366 of 

the first CH3 antibody constant region, and serine (S) at position 366, alanine (A) at 

position 368, and valine (V) at position 407 of the second CH3 antibody constant region; 

and glycine (G) or phenylalanine (F) at position 351 of the second CH3 antibody constant 

region.  

In addition, the Fc region may include serine (S) at position 366, alanine (A) at 

position 368, and valine (V) at position 407 of the first CH3 antibody constant region, and 

tryptophan (W) at position 366 of the second CH3 antibody constant region; and glycine 

(G) or phenylalanine (F) at position 351 of the first CH3 antibody constant region.  

In addition, the Fc region may include tryptophan (W) at position 366 of the first 

CH3 antibody constant region, and glycine (G) at position 351, serine (S) at position 366, 

alanine (A) at position 368, and valine (V) at position 407 of the second CH3 antibody 

constant region; and phenylalanine (F) or tryptophan (W) at position 351 of the first CH3 

antibody constant region.  

In addition, the Fc region may include glycine (G) at position 351, serine (S) at 

position 366, alanine (A) at position 368, and valine (V) at position 407 of the first CH3 

antibody constant region, and tryptophan (W) at position 366 of the second CH3 antibody 

constant region; and phenylalanine (F) or tryptophan (W) at position 351 of the second 

CH3 antibody constant region.  

In another embodiment, the first CH antibody constant region and the second CH 

antibody constant region may further include one or more amino acids selected from the 

group consisting of alanine (A), glycine (G), glutamine (Q), phenylalanine (F), glutamic 
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acid (E), and serine (S) at one or more positions selected from the group consisting of 

positions 234, 235, 329, 297, 331, and 265. Specifically, the CH antibody constant region 

may be a CH2 antibody constant region.  

For example, the first CH2 antibody constant region and the second CH2 antibody 

constant region may be one in which leucine (L) at positions 234 and 235 is further 

substituted with alanine (A) (L234A/L235A).  

In addition, the first CH2 antibody constant region and the second CH2 antibody 

constant region may be one in which leucine (L) at positions 234 and 235 is further 

substituted with alanine (A), and proline (P) at position 329 is further substituted with 

glycine (G) (L234A/L235A/P329G).  

In addition, the first CH2 antibody constant region and the second CH2 antibody 

constant region may be one in which asparagine (N) at position 297 is further substituted 

with alanine (A), glutamine (Q), or glycine (G) (N297A, N297Qor N297G).  

In addition, the first CH2 antibody constant region and the second CH2 antibody 

constant region may be one in which leucine (L) at positions 234 and 235 is substituted 

with phenylalanine (F) and glutamic acid (E), and proline (P) at position 331 is further 

substituted with serine (S) (L234F/L235E/P331S).  

In addition, the first CH2 antibody constant region and the second CH2 antibody 

constant region may be one in which leucine (L) at positions 234 and 235 is substituted 

with phenylalanine (F) and glutamic acid (E), and aspartic acid (D) at position 265 is 

further substituted with alanine (A) (L234F/L235E/D265A).  

In addition, in another embodiment, the Fc region may include an amino acid 

sequence selected from the group consisting of SEQ ID NOS: 19 to 21; SEQ ID NOS: 22 

to 24; SEQ ID NOS: 25 to 27; SEQ ID NOS: 28 to 30; SEQ ID NOS: 31 to 33; SEQ ID 

NOS: 34 to 36; SEQ ID NOS: 37 to 39; SEQ ID NOS: 40 to 42; SEQ ID NOS: 43 to 45; 

and SEQ ID NOS: 46 to 48.  

In addition, in another embodiment, the first polypeptide or the second polypeptide; 

and the 1L2 variant may be linked by a linker or carrier. The linker may have an amino 

acid sequence of (GGGGS)n, and the "n" may be a natural number from 1 to 10.  

Specifically, the linker may include an amino acid sequence of SEQ ID NO: 18.  
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The first polypeptide and the second polypeptide may form a Fc region of an 

antibody.  

The heterodimer refers to a combination of two polypeptides having different 

sequences, numbers, or types of amino acid residues. The protein complex may be a 

protein complex formed by combining of two polypeptides that specifically bind to different 

targets.  

The protein complex may be an antibody or an antigen-binding fragment thereof, 

a conjugate of a receptor and an agonist, a conjugate of a receptor and an antagonist, a 

conjugate of a receptor and a ligand, or a conjugate of a ligand and a decoy receptor. In 

addition, the protein complex may include any one selected from the group consisting of 

an antigen-binding fragment (Fab), a single chain variable fragment (scFv), an 

extracellular domain of a membrane receptor, an agonist, an antagonist, a ligand, a decoy 

receptor, a cytokine, a coagulation factor, and an affinity tag.  

The antibody may be, for example, IgA, IgD, IgE, IgG, or IgM. The antibody may 

be a monoclonal antibody or a polyclonal antibody. The antibody may be an animal

derived antibody, a mouse-human chimeric antibody, a humanized antibody, or a human 

antibody.  

As used herein, the term "antigen-binding fragment" refers to a fragment of an 

entire immunoglobulin structure, indicating a portion of a polypeptide including a part to 

which an antigen is able to bind. For example, the antigen binding fragment may be scFv, 

(scFv)2, Fv, Fab, Fab', Fv F(ab')2, or a combination thereof.  

As used herein, the term "receptor" refers to a substance receiving or transmitting 

a signal that may be transmitted to a biological system. The receptor may be a protein 

receptor. The receptor may bind to an agonist, an antagonist, a ligand, or a cytokine. The 

agonist may be a substance that binds to a receptor to activate the receptor, thereby 

inducing a biological response. The antagonist may be a substance that binds to a 

receptor to inhibit the receptor, thereby inhibiting a biological response. The ligand may 

be a substance that binds to a receptor. The ligand may bind to a decoy receptor. The 

decoy receptor refers to a receptor that specifically binds to a ligand, thereby inhibiting 

signal transduction by an actual receptor. The cytokine refers to a small protein that acts 

on cell signaling, and regulation and maintenance of inflammatory processes.  
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The protein complex may be modified. For example, the protein complex may be 

modified by conjugation or binding, glycosylation, tag attachment, or a combination 

thereof. The antibody may be conjugated with other drugs such as anticancer drugs. For 

example, the protein complex may be one combined with a horseradish peroxidase (HRP), 

an alkaline phosphatase, hapten, biotin, streptavidin, a fluorescent material, a radioactive 

material, quantum dots, polyethylene glycol (PEG), a histidine tag, or a combination 

thereof. The fluorescent material may be Alexa Fluor@532, Alexa Fluor@546, Alexa 

Fluor@568, Alexa Fluor@680, Alexa Fluor@750, Alexa Fluor@790, or Alexa Fluor@350.  

The positions of the amino acids of the Fc region or CH2, and CH3 region are as 

described in the Kabat EU index ('Kabat et al., Sequences of Proteins of Immunological 

Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD.  

(1991)'). The positions of the amino acids of the CH3 domain and the corresponding 

amino acid types are based on human IgG1.  

Another aspect provides a polynucleotide encoding a protein according to an 

aspect or a protein complex according to another aspect.  

Detailed descriptions of the protein or protein complex are as given above.  

In an embodiment, the polynucleotide may include one or more polynucleotides 

selected from the group consisting of SEQ ID NOS: 56 to 70; and one or more 

polynucleotides selected from the group consisting of SEQ ID NOS: 74 to 76.  

In another embodiment, the polynucleotide may include one or more 

polynucleotides selected from the group consisting of SEQ ID NOS: 56 to 70; a 

polynucleotide including SEQ ID NO: 73; and one or more polynucleotides selected from 

the group consisting of SEQ ID NOS: 74 to 76.  

In another embodiment, the polynucleotide may include one or more 

polynucleotides selected from the group consisting of SEQ ID NOS: 56 to 70; a 

polynucleotide including SEQ ID NO: 73; one or more polynucleotides selected from the 

group consisting of SEQ ID NOS: 74 to 76; and one or more polynucleotides selected 

from the group consisting of SEQ ID NOS: 77 to 82.  

Another aspect provides a method of preparing a protein or protein complex, the 

method including expressing the protein or protein complex by transforming cells with an 

expression vector encoding the protein according to an aspect or the protein complex 
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according to another aspect. In addition, another aspect provides a protein or protein 

complex including an IL2 variant prepared by the method.  

Detailed descriptions of the protein or protein complex are as given above.  

Expression vector, as an expression vector capable of expressing a target protein 

in appropriate host cells, refers to a vector including essential regulatory elements 

operably linked so as to express an inserted nucleic acid sequence. The "operably linked" 

means that a nucleic acid expression regulatory sequence and a nucleic acid encoding a 

target protein are functionally linked to perform a general function. The expression vector 

may include a polynucleotide encoding protein the complex. The expression vector may 

include a regulatory region necessary for gene expression, such as an enhancer, a 

promoter, and a poly(A) sequence.  

The cells may be cancer cells. The cells may be in vitro cells. The cells may be 

bacteria, yeasts, plant cells, or mammalian cells. The bacteria may be E. coli. The 

mammalian cells refer to cells derived from mice, rats, rabbits, dogs, cats, sheep, cows, 

horses, monkeys, chimpanzees, or humans. The cells may be cell lines. The cells may 

be, for example, selected from the group consisting of Chinese hamster ovary (CHO) 

cells, human embryonic kidney (HEK) cells, baby hamster kidney (BHK) cells, NSO cells, 

PER.C6 cells, HeLa cells, Madin-Darby Canine Kidney (MDCK) cells, SP2/0 mouse 

myeloma cells, COS-7, and YB2/0 rat myeloma cells. The CHO cells may be CHO DG44, 

CHO-K1, CHO-S, GS-CHO, or CHO DUKX (DXB11) cells. The HEK cells may be HEK 

293 cells.  

"Transformation" refers to a method of inserting a specific nucleic acid fragment 

into the genome of a cell so that the inserted nucleic acid is expressed.  

In an embodiment, the method may include co-transfecting cells with an 

expression vector encoding the first and/or second polypeptide including an antibody 

against an immune checkpoint inhibitor or an antigen-binding fragment thereof, or an 

antibody against a tumor associated antigen or an antigen-binding fragment thereof at 

the N-terminus of one or more of the first or second polypeptide, and an expression vector 

encoding the first or second polypeptide including an IL2 variant at the N-terminus or C

terminus. In addition, the method may include transforming two or more types of cells 

respectively with an expression vector encoding the first polypeptide and/or second 
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polypeptide including an antibody against an immune checkpoint inhibitor or an antigen

binding fragment thereof, or an antibody against a tumor associated antigen or an 

antigen-binding fragment thereof at the N-terminus thereof, and an expression vector 

encoding the first or second polypeptide including an IL2 at the N-terminus or C-terminus.  

The cells may be cultured in a cell culture medium. The cell culture medium refers 

to a solution containing nutrients necessary for culturing cells. The medium includes a 

commercialized or prepared medium used for culturing cells. The cell culture medium may 

contain an antibiotic. The cell culture medium may include G418 (geneticin), Puromycin, 

Blasticidin, Zeocin, or a combination thereof. The cell culture medium may include a 

chemically defined medium.  

The cells may be cultured under conditions that allow survival or proliferation of 

the cells. Conditions allowing survival or proliferation of the cells may vary depending on 

the type of the cells. The cells may be cultured at about 25 °C to about 42 °C, about 25 °C 

to about 40 °C, about 30 °C to about 40 °C, about 30 °C to about 37 °C, or about 37 °C.  

The cells may be cultured in the presence of air having about 1% C02 to about 10% C02 

or about 5% C02 to about 10% C02. The cells may be cultured in a medium of about pH 

6 to about pH 8, about pH 6.2 to about pH 7.8, about pH 6.4 to about pH 7.6, about pH 

6.6 to about pH 7.4, or about pH 6.8 to about pH 7.2. The cells may be cultured in a 

condition of dissolved oxygen of about 10% to about 80%, about 15% to about 70%, or 

about 20% to about 60%.  

The culture may vary depending on the type of the cells. The culture may use a 

known method. The culture may be performed on a plate, flask, or the like. The culture 

may be performed by attaching the cells to a substrate or floating the cells in a culture 

medium. The culture may be a subculture, a batch culture, a fed-batch culture, a perfusion 

culture, or a combination thereof. During the culture, the cell culture medium may be 

periodically exchanged with a fresh medium. The cells may be cultured for about 1 day 

or more, about 2 days or more, about 3 days or more, about 4 days or more, about 5 days 

or more, about 6 days or more, about 1 week or more, about 10 days or more, about 2 

weeks or more, about 3 weeks or more, about 1 month or more, from about 1 day to about 

1 month, about 1 day to about 3 weeks, about 1 day to about 2 weeks, about 2 days to 
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about 2 weeks, about 3 days to about 2 weeks, about 4 days to about 2 weeks, about 5 

days to about 2 weeks, about 6 days to about 2 weeks, or about 1 week to about 2 weeks.  

Obtaining a protein complex from the cells or the cell culture medium may be 

included.  

The cell culture medium may be a culture medium without the cells.  

In the case where the cells are co-transformed with the expression vectors, the 

protein complex of the first polypeptide including an antibody against an immune 

checkpoint inhibitor or an antigen-binding fragment thereof, or an antibody against a 

tumor associated antigen or an antigen-binding fragment thereof at the N-terminus, and 

the second polypeptide including an IL2 variant at the N-terminus or C-terminus may be 

obtained from the cells or cell culture media. In the case where two types of cells are 

transformed respectively with the expression vector encoding the first polypeptide 

including an antibody against an immune checkpoint inhibitor or an antigen-binding 

fragment thereof, or an antibody against a tumor associated antigen or an antigen-binding 

fragment thereof at the N-terminus, and the expression vector encoding the second 

polypeptide including an IL2 variant at the N-terminus or C-terminus, the first polypeptide 

including the antibody against an immune checkpoint inhibitor or an antigen-binding 

fragment thereof, or the antibody against a tumor associated antigen or an antigen

binding fragment thereof at the N-terminus; and the second polypeptide including the IL2 

variant at the N-terminus or C-terminus may be obtained from the cells or cell culture 

media.  

The obtaining of the protein complex may include forming the protein complex by 

incubating the obtained first polypeptide including the antibody against an immune 

checkpoint inhibitor or an antigen-binding fragment thereof, or the antibody against a 

tumor associated antigen or an antigen-binding fragment thereof at the N-terminus, and 

the obtained second polypeptide including the IL2 variant at the N-terminus or C-terminus.  

The incubation may be performed under a reducing condition. The reducing condition 

may be in the presence of 2-mercaptoethanol (2-ME), dithiothreitol (DTT), or a 

combination thereof.  
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The obtaining the protein complex may include purifying the protein complex. The 

purification may be performed by filtration, centrifugation, chromatography, dialysis, 

immunoprecipitation, or a combination thereof.  

Another aspect provides a pharmaceutical composition for preventing or treating 

cancer including a protein according to an aspect or a protein complex according to 

another aspect. Another aspect provides a use of a protein according to an aspect or a 

protein complex according to another aspect for preparing a prophylactic or therapeutic 

agent of cancer.  

Detailed descriptions of the protein or the protein complex are as given above.  

The cancer may be a solid cancer or a non-solid cancer. Solid cancer refers to 

cancerous tumors that occurred in organs such as liver, lung, breast, skin, etc. Non-solid 

cancers are cancers that occurred in the blood and are also called blood cancers. The 

cancer may be carcinoma, sarcoma, hematopoietic cell-derived cancer, germ cell tumor, 

or blastoma. The cancer may be selected from the group consisting of breast cancer, skin 

cancer, head and neck cancer, pancreatic cancer, lung cancer, colon cancer, colorectal 

cancer, stomach cancer, ovarian cancer, prostate cancer, bladder cancer, urethral cancer, 

liver cancer, kidney cancer, clear cell sarcoma, melanoma, cerebrospinal tumor, brain 

cancer, thymoma, mesothelioma, esophageal cancer, biliary tract cancer, testicular 

cancer, germ cell tumor, thyroid cancer, parathyroid cancer, cervical cancer, endometrial 

cancer, lymphoma, myelodysplastic syndromes (MDS), myelofibrosis, acute leukemia, 

chronic leukemia, multiple myeloma, Hodgkin's disease, endocrine cancer, and sarcoma.  

The "prevention" refers to any action that inhibits a disease or delays the onset of 

a disease by administration of the pharmaceutical composition. The term "treatment" 

refers to any action that ameliorates or beneficially changes the symptoms of a disease 

by administration of the pharmaceutical composition.  

The pharmaceutical composition may include a pharmaceutically acceptable 

carrier. The carrier is used to include excipients, diluents, or adjuvants. The carrier may 

be, for example, selected from the group consisting of lactose, dextrose, sucrose, sorbitol, 

mannitol, xylitol, erythritol, maltitol, starch, acacia rubber, alginate, gelatin, calcium 

phosphate, calcium silicate, cellulose, methyl cellulose, polyvinylpyrrolidone, water, 

physiological saline, buffers such as PBS, methyhydroxy benzoate, propylhydroxy 
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benzoate, talc, magnesium stearate, and mineral oil. The composition may include a filler, 

an anti-agglomeration agent, a lubricant, a wetting agent, a flavoring agent, an 

emulsifying agent, a preservative, or a combination thereof.  

The pharmaceutical composition may be prepared in any formulation according 

to a method in the art. The composition may be formulated, for example, as a formulation 

for oral administration (e.g., powder, tablet, capsule, syrup, pill, or granule), or a 

formulation for parenteral administration (e.g., injection). In addition, the composition may 

be prepared as a systemic formulation, or as a local formulation.  

The pharmaceutical composition may further include other anticancer agents. The 

anticancer agent may be cetuximab, panitumumab, erlotinib, gefitinib, trastuzumab, T

DM1, perjeta, lapatinib, paclitaxel, taxol, tamoxifen, cisplatin, or a combination thereof.  

The pharmaceutical composition may be a single composition or separate compositions.  

For example, the composition of an antibody or an antigen-binding fragment thereof may 

be a composition for parenteral administration, and the anticancer agent may be a 

composition for oral administration.  

The pharmaceutical composition may include the protein complex in an effective 

amount. The term "effective amount" means an amount sufficient to exhibit preventive or 

therapeutic effects when administered to a subject in need of prevention or treatment of 

a disease. The effective amount may be appropriately selected by those skilled in the art 

depending on the cell or the subject. The effective amount may be determined based on 

the severity of disease, age, body weight, health status, and gender of the patient, 

patient's sensitivity to the drug, administration time, route of administration, and excretion 

rate, duration of treatment, drug used in combination or simultaneously with the 

composition used, and other factors well known in the medical field. The effective amount 

may be about 0.5 pg to about 2 g, about 1 pg to about 1 g, about 10 pg to about 500 mg, 

about 100 pg to about 100 mg, or about 1 mg to about 50 mg per the pharmaceutical 

composition.  

The dosage of the pharmaceutical composition may be, for example, in the range 

of from about 0.001 mg/kg to about 100 mg/kg, from about 0.01 mg/kg to about 10 mg/kg, 

or from about 0.1 mg/kg to about 1 mg/kg, for an adult. The administration may be 
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performed once a day, multiple times a day, once a week, once every 2 weeks, once 

every 3 weeks, or once every 4 weeks to once a year.  

Another aspect provides a method of preventing or treating cancer, the method 

including administering a protein according to an aspect or a protein complex according 

to another aspect to a cell or a subject.  

Detailed descriptions of the protein, protein complex, cell, cancer, prevention, or 

treatment are as given above.  

The subject may be a mammal, such as, human, cow, horse, pig, dog, sheep, 

goat, or cat. The subject may be a subject that has cancer or is likely to have cancer.  

The method may further include administering a second active ingredient to the 

subject. The second active ingredient may be an active ingredient for preventing or 

treating cancer. The active ingredient may be administered simultaneously, separately, 

or sequentially with the protein complex.  

The protein or protein complex may be administered, for example, directly into a 

subject by any method, such as, oral, intravenous, intramuscular, transdermal, mucosal, 

intranasal, intratracheal, or subcutaneous administration. The protein complex may be 

administered systemically or locally, alone or in combination with other pharmaceutically 

active compounds.  

The preferred dosage of the protein or protein complex may vary depending upon 

the patient's condition and body weight, severity of the disease, formulation of the drug, 

route and duration of administration, etc., and may be appropriately selected by those 

skilled in the art. The dosage may be, for example, in the range of from about 0.001 mg/kg 

to about 100 mg/kg, from about 0.01 mg/kg to about 10 mg/kg, or from about 0.1 mg/kg 

to about 1 mg/kg for an adult. For the administration, the protein complex may be 

administered once a day, multiple times a day, once a week, once every 2 weeks, once 

every 3 weeks, or once every 4 weeks to once a year.  

Advantageous Effects of Invention 

The protein according to an aspect may selectively increase the activity of effector 

T cells, relative to the regulatory T cells, by substituting a certain amino acid sequence of 

1L2. In addition, the pharmaceutical composition including the protein may reduce side 
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effects and maximize anticancer activity compared to existing therapeutic agents, the 

pharmaceutical composition may be used to prevent or treat cancer.  

Brief Description of Drawings 

FIG. 1A shows results of purifying a PD-L1 antibody-L2 variant 2 protein complex 

according to an embodiment by using a Protein A affinity column purification method.  

FIG. 1B shows results of purifying a PD-L1 antibody-L2 variant 2 protein complex 

according to an embodiment by using a cation exchange resin column purification method.  

FIG. 1C shows results of analyzing purity of a PD-L1 antibody-L2 variant 2 protein 

complex according to an embodiment by SE-HPLC analysis.  

FIG. 2A shows results of comparison of anticancer effects of a PD-L1 antibody

IL2 variant 2 protein complex according to an embodiment, positive controls (Avelumab, 

and co-administration of Avelumab and Aldesleukin), and a negative control, in colorectal 

cancer syngeneic mice.  

FIG. 2B shows results of identifying cancer cell growth inhibition and complete 

remission activity of a PD-L1 antibody-IL2 variant 2 protein complex according to an 

embodiment in colorectal cancer syngeneic mice, per subject.  

FIG. 2C shows results of identifying cancer cell growth inhibition and complete 

remission effect of a negative control and positive controls (Avelumab, and co

administration of Avelumab and Aldesleukin) on colorectal cancer syngeneic mice, per 

subject.  

FIG. 3 shows results of identifying anticancer activity of a PD-L1 antibody-L2 

variant 4 protein complex according to an embodiment in colorectal cancer syngeneic 

mice.  

FIG. 4 shows a structure of a protein complex including an 1L2 variant according 

to an embodiment.  

FIG. 5A shows results of purifying a mousePD-1 antibody-1L2 variant 14 protein 

complex (a+c) according to an embodiment by using a Protein A affinity column 

purification method.  

FIG. 5B shows results of purifying a mousePD-1 antibody-1L2 variant 14 protein 

complex (a+c) according to an embodiment by using a hydrophobic interaction column 

purification method.  
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FIG. 5C shows results of analyzing purity of a mousePD-1 antibody-IL2 variant 14 

protein complex (a+c) according to an embodiment.  

FIG. 6A shows results of comparing anticancer activities of a mousePD-1 

antibody-IL2 variant 14 protein complex (a+c) according to an embodiment, a negative 

control and a positive control, in a colorectal cancer syngeneic mouse model.  

FIG. 6B shows results of comparing changes in body weight of a colorectal cancer 

syngeneic mouse model after administering a mousePD-1 antibody-IL2 variant 14 protein 

complex (a+c) according to an embodiment, a negative control, and a positive control to 

the colorectal cancer syngeneic mouse model.  

Mode for the Invention 

Hereinafter, the disclosure will be described in more detail with reference to the 

following examples. However, the following examples are merely presented to exemplify 

the disclosure, and the scope of the disclosure is not limited thereto.  

[Examples] 

Example 1. Preparation of IL2 Variant Protein and Confirmation of Activity 

thereof 

1-1. Cloning and Culture of IL2 Variant Protein 

IL2 variants were prepared by substituting amino acids at some positions of an 

amino acid sequence (SEQ ID NO: 16) of a wild-type IL2. Specifically, after synthesizing 

a polynucleotide encoding an IL2 variant tagged with 6X histidine by using the Invitrogen 

GeneArt Gene Synthesis service of ThermoFisher Scientific Inc., an expression vector 

expressing the IL2 variant was prepared via insertion into Apall-Nhel enzyme site of a 

pcDNA3.1 expression vector. In the IL2 variants, substitution sites of each amino acid 

and substituted amino acids are as shown in Table 1 below. Then, a cell line was 

transfected with the expression vector by using an ExpiFectamine T M CHO Transfection 

kit (ThermoFisher). The transfected cells were cultured at 32 °C in a 5 % C02 incubator 

at 120 rpm for 12 days. After 12 days, the supernatant was separated and harvested, and 

then filtered through sterile filters to obtain the IL2 variant protein.  

[Table 1] 

35 38 42 125 18 19 126 
wt-IL2 K R F C L L Q 
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IL2 comparison E S 
group 
IL2 variant 1 E A K S 
IL2 variant 2 E A K S M S 
IL2 variant 3 E A K S A S 
IL2 variant 4 E A K S R S 
IL2 variant 5 E A K S M L 
IL2 variant 6 E A K S L S 
IL2 variant 7 E A K S S W 
IL2 variant 8 E A K S F N 
IL2 variant 9 E A K S V I 
IL2 variant 10 E A K S I T 
IL2 variant 11 E A K S Q A 
IL2 variant 12 E A K S M M 
IL2 variant 13 E A K S M F 
IL2 variant 14 E A K S T 
IL2 variant 15 E A K S I 

1-2. Purification of IL2 Variant Protein 

After purification by using His tagged on the IL2 variant protein obtained from the 

culture medium obtained in Example 1-1, a high-purity substance with a purity of 95 % or 

more was obtained.  

First, the culture medium obtained in Example 1-1 was centrifuged to separate 

the medium from the cultured cells. Then, fine residues were removed from the IL2 variant 

protein contained in the separated medium using a 0.22 pm filter (Thermo Scientific Inc.).  

After the filtered medium was primarily purified by imidazole-affinity chromatography (Ni

SepFast, Biotoolomics Ltd.), an imidazole buffer component contained in the purified 

product was removed by desalination and concentration processes. Then, the content 

and purity of the final purified product were analyzed. Specifically, after adding the filtered 

medium to an Ni-SepFast column stabilized by a phosphate buffer saline (pH 7.4), 

nonspecifically unbound proteins were washed away by using the same buffer, and 

proteins specifically bound to the Ni-SepFast column were eluted using imidazole buffer 

solutions (0 M and 0.5 M, pH 7.4) by an imidazole concentration increasing gradient 

method. The obtained IL2 variant protein was stabilized by a desalination process using 

a phosphate buffer saline (pH 7.4), and purity of the purified IL2 variant protein was 

analyzed by using size exclusion HPLC (TSK-3000SWxL, 7.8 mm x 30 cm, Tosoh Inc.).  

In addition, molecular weights were identified by SDS-PAGE.  

1-3. Identification of Activation of Human Immune cell by IL2 Variant Protein 
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Activation of human immune cells by the IL2 variant-protein complex purified in 

Example 1-2 was identified. Specifically, peripheral blood mononuclear cells (StemCell 

Inc.) were reacted with antibodies specifically fluorescence-labeling effector CD8+ T cells 

(CD3+ and CD8+) and Treg cells (CD4+ and CD25+) for 30 minutes at 4 °C in the dark, 

and antibodies that are not bound to the cells were removed by centrifugation. Then, the 

cells were treated with the IL2 variant 2, the IL2 variant 4, and the IL2 variant 14 purified 

in Example 1-2, followed by reaction for 20 minutes at 37 °C in the dark, and fixation using 

1 mL of a fixation buffer (BD, U.S.) for 12 minutes. In this regard, Aldesleukin (Proleukin, 

Novartis, Switzerland) was used as a positive control and each drug was treated in a 

concentration of 0.01 to 8,000 nM. Subsequently, cytoplasm of the fixed peripheral blood 

mononuclear cells was treated with 1.5 mL of a Perm3 buffer (BD, U.S.) and reacted for 

35 minutes at 4 °C to allow fluorescent labels to penetrate into the cytoplasm, and then 

phosphorylated STAT-5 and the Treg cell marker Foxp3+, were fluorescence labeled, 

followed by reaction for 30 minutes. Then, STAT-5 phosphorylation degrees of the IL2 

variant protein-treated groups in the effector CD8+ T cells and Treg cells were compared 

by flow cytometry.  

[Table 2] 

STAT5 phosphorylation (ECo, nM) 
Treg cell CD8+ T cell 

Aldesleukin 0.048 0.78 
IL2 variant 2 protein 0.91 0.55 
IL2 variant 4 protein 2.16 1.22 
IL2 variant 14 protein 0.30 1.7 

As a result, as shown in Table 2, the EC5o value ratio of CD8+ T cell/regulatory T 

cell was 16.3 in the positive control (Aldesleukin), indicating that the activity of the Treg 

cells was induced more strongly than that of the CD8+ T cells.  

On the contrary, the EC5o value ratios of CD8+ T cell/regulatory T cell were 0.6, 

0.56, and 5.6 in the IL2 variants 2, 4, and 14 proteins, respectively, indicating that the 

activity of the CD8+ T cells was more selectively activated in comparison with the positive 

control.  

Example 2. Preparation of IL2 Variant-Fc Protein Complex and Identification 

of Property 

2-1. Cloning and Culture of IL2 Variant-Fc Protein Complex 
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Fc protein complexes including an IL2 variant were prepared. Specifically, after 

synthesizing a polynucleotide encoding an Fc region using the Invitrogen GeneArt Gene 

Synthesis service of ThermoFisher Scientific Inc., a first expression vector expressing the 

Fc region was prepared via insertion into AvrII-BstZ17I enzyme site of a pCHO1.0 

expression vector. After synthesizing a polynucleotide encoding a complex including the 

IL2 variants 1, 2, 4, and 14, as well as a linker and an Fc region, by using the same 

service, a second expression vector expressing IL2 variant-Fc was prepared via insertion 

into AvrII-BstZ17I enzyme site of a pCHO1.0 expression vector. Subsequently, after 

mixing the first expression vector and the second expression vector in a ratio of 1:1 by 

using an ExpiFectamine T M CHO Transfection kit (ThermoFisher), ExpiCHO-S T M celllines 

were transfected therewith. The transfected cells were cultured at 32 °C in a 8% C02 

incubator at 125 rpm for 12 days. After 12 days, the supernatant of the culture medium 

was separated and harvested, and then filtered through sterile filters to obtain a protein 

complex including Fc and IL2 variant-Fc.  

2-2. Purification of IL2 Variant-Fc Protein Complex 

A high-purity substance was obtained by purifying the IL2 variant-Fc protein 

complex obtained by culturing the cell line prepared in Example 2-1.  

First, the obtained culture medium obtained in Example 2-1 was centrifuged to 

separate the medium from the cultured cells. Then, fine residues were removed from the 

IL2 variant-Fc protein complex contained in the separated medium using a 0.22 pm filter 

(Thermo Scientific Inc.). The medium after a filtering process was initially purified by 

Protein A-affinity chromatography (MabSelect PrismA, Cytiva). Specifically, after adding 

the filtered medium to a Protein A column stabilized by a phosphate buffer saline (pH 7.4), 

nonspecifically unbound proteins were washed using the same buffer, proteins 

specifically bound to the Protein A column were eluted using two solutions containing 

0.02 M citric acid (pH 5.0 and pH 3.5) according to a pH gradient, and the sample was 

neutralized to pH 7.2 by using 1 M Tris. Then, the obtained IL2 variant-Fc protein 

complexes were stabilized by a phosphate buffer saline (pH 7.4) and purity of the purified 

IL2 variant-Fc protein complex was analyzed by using size exclusion HPLC (TSK

3000SWxL, 7.8 mm x 30 cm, Tosoh Inc.).  
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2-3. Identification of Activation of Human Immune cellby IL2 Variant-Fc

Protein Complex 

Activation of human immune cells by the IL2 variant-protein complex purified in 

Example 2-2 was identified. Specifically, peripheral blood mononuclear cells (StemCell 

Inc.) were reacted with antibodies specifically fluorescence-labeling effector CD8+ T cells 

(CD3+ and CD8+) and Treg cells (CD4+ and CD25+) for 30 minutes at 4 °C in the dark, 

and antibodies that are not bound to the cells were removed by centrifugation. Then, the 

cells were treated with the IL2 variant 1-Fc protein complex, the IL2 variant 2-Fc protein 

complex, the IL2 variant 4-Fc protein complex, and the IL2 variant 14-Fc protein complex 

purified in Example 2-2, followed by reaction for 20 minutes at 37 °C in the dark, and 

fixation using 1 mL of a fixation buffer (BD, U.S.) for 12 minutes. In this regard, Aldesleukin 

(Proleukin, Novartis, Switzerland) was used as a positive control and each drug was 

treated in a concentration of 0.01 to 8,000 nM. Subsequently, cytoplasm of the fixed 

peripheral blood mononuclear cells was treated with 1.5 mL of a Perm3 buffer (BD, U.S.) 

and reacted for 35 minutes at 4 °C to allow fluorescent labels to penetrate into the 

cytoplasm, and then phosphorylated STAT-5 and the Treg cell marker Foxp3+, were 

fluorescence labeled, followed by reaction for 30 minutes. Then, STAT-5 phosphorylation 

degrees of the IL2 variant-Fc protein complex-treated groups in the effector CD8+ T cells 

and Treg cells were compared by flow cytometry.  

[Table 3] 

STAT5 phosphorylation (ECo, nM) 
Treg cell CD8+ T cell 

Aldesleukin 0.03 1 
1L2 variant 1-Fc protein complex 2.91 2.31 
IL2 variant 2-Fc protein complex 13.3 19.6 
IL2 variant 4-Fc protein complex 24.3 35 
IL2 variant 14-Fc protein complex 64.84 209.1 

As a result, as shown in Table 3, the EC5o value ratio of CD8+ T cell/regulatory T 

cell was 33.3 in the positive control (Aldesleukin), indicating that the activity of the Treg 

cells was induced more strongly than that of the CD8+ T cells.  

On the contrary, the EC5o value ratios of CD8+ T cell/regulatory T cell were 0.79 

to 3.2 in the IL2 variant 1-Fc protein complex, the IL2 variant 2-Fc protein complex, the 
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IL2 variant 4-Fc protein complex, and the IL2 variant 14-Fc protein complex, respectively, 

indicating that the CD8+ T cells were activated more strongly than the positive control.  

That is, it was confirmed that the property of selectively activating CD8+ cells more 

than Treg may be maintained in the structure of IL2 variant according to an aspect even 

added with Fc.  

Example 3. Preparation of PD-L1 Antibody-IL2 Variant Protein Complex and 

Identification of Property 

3-1. Cloning and Culture of PD-L1 Antibody-IL2 Variant Protein Complex 

Protein complexes including a PD-L1 antibody and an IL2 variant were prepared.  

Specifically, a polynucleotide encoding a PD-L1 antibody heavy chain variable region

heavy chain constant region and a polynucleotide encoding a PD-L1 antibody light chain 

constant region-light chain variable region were synthesized, respectively, by using the 

same service used in Example 2-1. Then, a first expression vector expressing a PD-L1 

antibody was prepared by inserting the polynucleotide encoding the PD-L1 antibody 

heavy chain variable region-heavy chain constant region and the polynucleotide encoding 

the PD-L1 antibody light chain constant region-light chain variable region respectively into 

AvrlI-BstZ171 enzyme site and EcoRV-PacI enzyme site of a pCHO1.0 expression vector.  

After synthesizing a polynucleotide encoding a complex including one of the IL2 variants 

1 to 15 prepared in Example 1, a linker, and an Fc region by using the same service, a 

second expression vector expressing the IL2 variant-Fc was prepared via insertion into 

Avrll-BstZ17 enzyme site of a pCHO1.0 expression vector. Then, a PD-L1 antibody-IL2 

variant protein complex including anti-PD-Li Fab-Fc and IL2 variant-Fc was obtained in 

the same manner as in Example 2-1, except that the first expression vector and the 

second expression vector were used.  

3-2. Purification of PD-L1 Antibody-IL2 Variant Protein Complex 

The PD-L1 antibody-IL2 variant 1 protein complex to the PD-L1 antibody-IL2 

variant 15 protein complex obtained by culturing cell lines prepared in Example 3-1 were 

purified to obtain a high-purity substance.  

First, the culture medium obtained in Example 3-1 was centrifuged to separate 

the medium from the cultured cells. Then, fine residues were removed from the PD-L1 

antibody-IL2 variant protein complex contained in the separated medium using a 0.22 pm 

26



filter (Thermo Scientific Inc.). The medium after a filtering process was initially purified by 

Protein A-affinity chromatography (MabSelect PrismA, Cytiva). Specifically, after adding 

the filtered medium to a Protein A column stabilized by a phosphate buffer saline (pH 7.4), 

nonspecifically unbound proteins were washed using the same buffer, proteins 

specifically bound to the Protein A column were eluted using a buffer solution containing 

0.05 M citric acid (pH 3.9), and the sample was neutralized to pH 7.2 by using 1 M Tris.  

Then, secondary purification was performed by cation exchange chromatography 

(Source30S, Cytiva) to remove impurities derived from residual substances in the sample 

separated by an affinity column. Specifically, after the sample eluted from the Protein A 

column and neutralized was titrated to pH 6.0 by adding 1 M citric acid, the sample was 

added to a Source30S column stabilized by 20 mM sodium phosphate (pH 6.0) to wash 

nonspecifically unbound proteins by using the same buffer, and PD-L1 antibody-IL2 

variant protein complexes were obtained by elution using a buffer solution containing 0.3 

M NaCI (pH 6.0) by an increasing gradient method. Then, after stabilizing the obtained 

PD-L1 antibody-IL2 variant protein complexes by using a phosphate buffer saline (pH 

7.4), purity of the purified PD-L1 antibody-IL2 variant protein complexes was analyzed by 

size exclusion HPLC (TSK-3000SWxL, 7.8 mm x 30 cm, Tosoh Inc.).  

FIG. 1A shows results of purifying a PD-L1 antibody-IL2 variant 2 protein complex 

according to an embodiment by using a Protein A affinity column purification method.  

FIG. 1B shows results of purifying a PD-L1 antibody-IL2 variant 2 protein complex 

according to an embodiment by using a cation exchange resin column purification method.  

FIG. 1C shows results of analyzing purity of a PD-L1 antibody-IL2 variant 2 protein 

complex according to an embodiment by SE-HPLC analysis.  

As a result, as shown in FIG. 1A, proteins specifically binding to the column were 

confirmed by the elution buffer used in Protein A affinity column purification. Specifically, 

the PD-L1 antibody-IL2 variant protein complex specifically binding to the column in 1500 

to 1550 ml of the eluate could be confirmed.  

In addition, as shown in FIG. 1B, it was confirmed that proteins nonspecifically 

binding to impurities remaining in the eluate used in the Protein A affinity column were 

removed.  
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In addition, as shown in FIG. 1C, it was confirmed that the purity of the PD-L1 

antibody-1L2 variant 2 protein complex obtained by the Protein A affinity column 

purification and cation exchange resin purification was 99 % at a retention time of 16.717 

minutes.  

That is, it can be seen that the PD-L1 antibody-L2 variant protein according to an 

embodiment is purified with high purity.  

3-3. Identification of Binding Ability of PD-L1 Antibody-IL2 Variant Protein 

Complex to Receptor 

Binding ability of the PD-L1 antibody-1L2 variant protein complex according to an 

embodiment to a receptor was identified by Surface Plasmon Resonance (SPR) analysis.  

Specifically, after fixing the human PD-L1 and the human IL2Ra, IL2Rpy, and IL2Rapy to 

a CM5 sensor chip by covalent bonds, respectively, the PD-L1 antibody-L2 variant 2 

protein complex and the PD-L1 antibody-1L2 variant 4 protein complex prepared in 

Example 3-2 were applied at various concentrations (2-fold serial dilutions in a 

concentration range of 0.391 to 400 nM) to measure their binding kinetics to human PD

Li and the 1L2 receptor (IL2R). Then, binding affinity (KD) was calculated by using 

measured association constant (Ka) and dissociation constant (Kd). In this regard, SPR 

sensogram analysis was performed by BIAlogue kinetics evaluation software. Avelumab 

and Aldesleukin were used as positive controls, respectively, and the results are shown 

in Table 4 and Table 5.  

[Table 4] 

Ligand Experimental group Binding affinity (KD, nM) 
Avelumab 0.12 

hPD-L1 PD-Liantibody-IL2 variant 2 protein complex 0.48 

[Table 5] 

Experimental group Binding affinity (nM, SPR analysis) 
Human IL2Ra Human IL2Rpy Human IL2Rapypy / apy 

Aldesleukin 15.8 0.25 0.05 5 
PD-Liantibody-IL2 
variant 2 protein No binding 37.9 17.3 2.19 
complex 
PD-Liantibody-IL2 
variant 4 protein No binding 23.8 30.6 0.78 
complex 

28



FIG. 2A shows results of identifying binding ability of a PD-L1 antibody-L2 variant 

2 protein complex according to an embodiment to human PD-L1 antigen.  

FIG. 2B shows results of identifying binding ability of Avelumab to human PD-L1 

antigen.  

As a result, as shown in FIG. 2A and Table 4, it was confirmed that the PD-L1 

antibody-1L2 variant 2 protein complex prepared in Example 3-2 and the positive control 

bound to the human PD-L1 antigen. Specifically, the protein complex exhibited a binding 

ability of 0.48 nM, and the positive control exhibited a binding ability of 0.12 nM, which is 

about 4.1 times lower.  

That is, while the positive control, as a monoclonal antibody, includes a bivalent 

anti-PD-1 arm, the PD-L1 antibody-1L2 variant 2 protein complex includes a monovalent 

anti-PD-1 arm, and thus there is a difference in binding ability therebetween.  

In addition, as shown in Table 5, the PD-L1 antibody-L2 variant 2 protein complex 

prepared in Example 2 showed a pattern of binding to IL2Rpy and IL2Rapy with binding 

affinities of 37.9 nM and 17.3 nM, respectively, without binding to IL2Ra. In addition, the 

PD-L1 antibody-1L2 variant 2 protein complex showed a pattern of binding to IL2Rpy and 

IL2Rapy with binding affinities of 23.8 nM and 30.6 nM, respectively, without binding to 

IL2Ra.  

That is, it was confirmed that the PD-L1 antibody-L2 variant 2 protein complex 

and the PD-L1 antibody-1L2 variant 4 protein complex according to an embodiment did 

not bind to the 1L2 receptor a.  

On the contrary, as shown in Table 5, it was confirmed that the positive control 

bound to IL2Ra, IL2Rpy, and IL2Rapy with binding affinities of 35.7 nM, 1.55 nM, and 

0.10 nM, respectively.  

Meanwhile, it was confirmed that binding ability of the PD-L1 antibody-L2 variant 

2 protein complex and the PD-L1 antibody-L2 variant 4 protein complex to IL2Rpy 

decreased by about 24.5 times and 15.4 times, respectively, in comparison with the 

positive control. In addition, as a result of calculating py/apy ratios based on binding ability 

to IL2Rapy, the PD-L1 antibody-1L2 variant 2 protein complex and the PD-L1 antibody

1L2 variant 4 protein complex exhibited py/apy ratios of 2.19 and 0.78, respectively, and 

the positive control exhibited 15.5, and thus it was confirmed that the IL2R py/apy ratio of 
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the PD-L1 antibody-IL2 variant protein complex significantly decreased in comparison 

with the positive control. That is, it can be seen that the PD-L1 antibody-IL2 variant 2 

protein complex and the PD-L1 antibody-IL2 variant 4 protein complex not only did not 

bind to IL2Ra, but also have a weakened binding to IL2Rpy.  

Therefore, the PD-L1 antibody-IL2 variant protein complex according to an aspect 

is designed to induce high activation of CD8+ T cells relative to regulatory T cells, and it 

is characterized in that the binding ability to IL2Ra was removed and the binding ability to 

IL2Rpy was regulated by substituting certain amino acids in order to selectively induce 

activation of CD8+T cells expressing IL2Rpy.  

3-4. Identification of Activity of Human Immune cell by PD-L1 Antibody-IL2 

Variant Protein Complex 

The effect of the PD-L1 antibody-IL2 variant 1 protein complex to the PD-L1 

antibody-IL2 variant 15 protein complex according to an aspect on activation of human 

immune cells was identified. Specifically, peripheral blood mononuclear cells (StemCell 

Inc.) were reacted with specifically fluorescence-labeled effector CD8+ T cell (CD3+ and 

CD8+) and regulatory T cell (CD4+, CD25+, and FoxP3+) antibodies at 4 °C for 30 

minutes in the dark, respectively. Then, after removing antibodies unbound to cells by 

centrifugation, peripheral blood mononuclear cells were treated with the PD-L1 antibody

IL2 variant 1 protein complex to the PD-L1 antibody-IL2 variant 15 protein complex 

prepared in Example 3-2 at respective concentrations (0.001 to 8000 nM), followed by 

reaction for 20 minutes at 37 °C in the dark and fixation using 1 mL of a fixation buffer 

(BD, U.S.) for 12 minutes. 1.5 mL of a Perm3 buffer (BD, U.S.) was treated to 

fluorescence-label phosphorylated STAT-5 in cytoplasm, followed by reaction for 40 

minutes at 4 °C to allow fluorescent labels to penetrate into the cytoplasm. Then, 

phosphorylated STAT-5 proteins were fluorescence labeled, followed by reaction for 30 

minutes, and ratios of cells in which STAT-5 was phosphorylated were identified in 

effector CD8+ T cells and regulatory T cells, respectively, by flow cytometry. Aldesleukin 

(Proleukin, Novartis, Switzerland) was used as a positive control, and the results are 

shown in Table 6.  

[Table 6] 

STAT5 phosphorylation (ECo, nM) 
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Treg cell CD8+T cell 
Aldesleukin 0.007 0.44 
PD-L1 antibody-1L2 comparison group protein 0.01 0.22 
complex 
PD-L1 antibody-1L2 variant 1 protein complex 0.12 0.3 
PD-L1 antibody-1L2 variant 2 protein complex 0.59 0.33 
PD-L1 antibody-1L2 variant 3 protein complex N.S 682.7 
PD-L1 antibody-1L2 variant 4 protein complex 0.9 0.4 
PD-L1 antibody-1L2 variant 5 protein complex 1.45 0.68 
PD-L1 antibody-1L2 variant 6 protein complex 0.28 0.28 
PD-L1 antibody-1L2 variant 7 protein complex N.S 404.2 
PD-L1 antibody-1L2 variant 8 protein complex 18.11 52.15 
PD-L1 antibody-1L2 variant 9 protein complex 0.38 0.29 
PD-L1 antibody-1L2 variant 10 protein complex1.78 1.01 
PD-L1 antibody-I L2 variant 11 protein complex 10.6 1.71 
PD-L1 antibody-1L2 variant 12 protein complex0.27 0.37 
PD-L1 antibody-1L2 variant 13 protein complex0.45 0.49 
PD-L1 antibody-1L2 variant 14 protein complex0.75 0.53 
PD-L1 antibody-1L2 variant 15 protein complex1.57 3.25 

* N.S: Not saturated at high concentration 

As a result, as shown in Table 6, the EC5o value ratios of CD8+ T cell/regulatory 

T cell were 62.9 and 22 in the positive control and the PD-L1 antibody-L2 comparison 

group, respectively, and the EC5o value ratios of CD8+ T cell/regulatory T cell were 0.16 

to 2.88 in the PD-L1 antibody-L2 variant 1 protein complex to the PD-L1 antibody-L2 

variant 15 protein complex prepared in Example 3-2, respectively. That is, it was 

confirmed that the positive control and the PD-L1 antibody-L2 comparison group more 

strongly activate regulatory T cells, but the PD-L1 antibody-1L2 variant 1 protein complex 

to the PD-L1 antibody-1L2 variant 15 protein complex prepared in Example 3-2 more 

selectively activate CD8+ T cells that are effector T cells relative to regulatory T cells.  

Therefore, the PD-L1 antibody-1L2 variant protein complex according to an aspect 

may be involved in immune responses associated with anticancer effects by inducing the 

activity of the effector T cells more strongly than that of the regulatory T cells.  

3-5. Identification of Anticancer Activity of PD-L1 Antibody-L2 Variant 

Protein Complex (1) 

Anticancer activity of the PD-L1 antibody-1L2 variant protein complex according 

to an embodiment was identified. Specifically, MC38 cells (1 X 10 6 cell) were 

subcutaneously administered to C57BL/6 mice (Female, 6-week old, Jabio) in the flank 
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at a dose of 0.2 mL/mouse to prepare a colorectal cancer syngeneic mouse model. 5 

days after inoculation, the PD-L1 antibody-IL2 variant 2 protein complex prepared in 

Example 3-2 was intraperitoneally administered at doses of 8 mg/kg and 16 mg/kg Q2D 

x 2 times, respectively. After administering the complex, anticancer activities were 

compared by measuring tumor volumes of the mice (3 times/week). Avelumab (Merck, 

Germany), as a positive control, was intraperitoneally administered at a dose of 10 mg/kg 

(Q2D x twice), and Avelumab and Aldesleukin were co-administered (Aldesleukin 0.46 

mg/kg, QD x 5 times, i.p.+ Avelumab 10 mg/kg, Day 5, 7, i.p,).  

FIG. 2A shows results of comparing anticancer activities of a PD-L1 antibody-IL2 

variant 2 protein complex according to an embodiment and a positive control.  

FIG. 2B shows results of identifying cancer cell growth inhibiting effect and 

complete response activity of a PD-L1 antibody-IL2 variant 2 protein complex according 

to an embodiment on colorectal cancer syngeneic mice on the basis of subjects.  

FIG. 2C shows results of identifying cancer cell growth inhibiting effect and 

complete response activity of a negative control and a positive control (Avelumab, and 

co-administration of Avelumab and Aldesleukin) on colorectal cancer syngeneic mice.  

As a result, as shown in FIG. 2A, it was confirmed that tumor volumes increased 

over time after administration in the negative control (vehicle) and the positive control, but 

the PD-L1 antibody-IL2 variant 2 protein complex prepared in Example 3-2 exhibited a 

strong cancer cell growth inhibiting effect. Specifically, it was confirmed that most tumors 

disappeared at the dose of 16 mg/kg in the case of the PD-L1 antibody-IL2 variant 2 

protein complex. In addition, unlike the PD-L1 antibody-IL2 comparison group protein 

complex, weight loss and death were not observed in the case of the PD-L1 antibody-IL2 

variant 2 protein complex regardless of administered doses.  

In addition, as shown in FIGS. 2B and 2C, tumor volumes increased over time 

after administration in the case of the negative control and the positive control, and it was 

confirmed that the number of mice showing the complete response (CR) was relatively 

small, as 0 to 2, out of 10 experimental animals in the same administration group. On the 

contrary, in the case of the PD-L1 antibody-IL2 variant 2 protein complex, the number of 

mice showing the complete response was 6 to 9 out of 10 experimental animals in the 

same administration group indicating an increase in a dose-dependent manner, and 
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significantly greater anticancer activity was confirmed in comparison with the negative 

control and the positive control.  

That is, superior anticancer activity was obtained by the PD-L1 antibody-L2 

variant protein complex according to an aspect in comparison with conventional antibody 

therapeutic agents, Avelumab and/or co-administration of Avelumab and Aldesleukin.  

3-6. Identification of Anticancer Activity of PD-L1 Antibody-L2 Variant 

Protein Complex (2) 

Anticancer activity of the PD-L1 antibody-1L2 variant protein complex was 

identified. The anticancer activity was identified in the same manner as in Example 3-5, 

except that the PD-L1 antibody-1L2 variant 4 protein complex was used and Avelumab 

(Merck, Germany), as a positive control, was intraperitoneally administered (Q2D x twice) 

at a dose of 10 mg/kg.  

FIG. 3 shows results of identifying anticancer activity of a PD-L1 antibody-L2 

variant 4 protein complex according to an embodiment.  

As a result, as shown in FIG. 3, it was confirmed that tumor volumes increased 

over time after administration in the negative control (vehicle), but the PD-L1 antibody

1L2 variant 4 protein complex prepared in Example 3-2 exhibited a strong cancer cell 

growth inhibiting effect in comparison with the negative control. Specifically, it was 

confirmed that changes in tumor volumes were significantly less in the case of the PD-L1 

antibody-1L2 variant 4 protein complex at doses of 8 mg/kg and 16 mg/kg compared to 

administration of 10 mg/kg of the positive control. In addition, it was confirmed that the 

number of mice showing the complete response was 1 out of 10 experimental animals in 

the same administration group in the positive control, but the number of mice showing the 

complete response was 4 to 5 out of 10 experimental animals in the same administration 

group in the case of the PD-L1 antibody-L2 variant 4 protein complex indicating that 

significant increase in anticancer activity compared to the positive control.  

That is, the PD-L1 antibody-1L2 variant protein complex according to an aspect, 

which selectively increases the activity of effector T cells relative to regulatory T cells in 

comparison with conventional immunotherapy using antibodies, may be effectively used 

in prevention or treatment of various immunological diseases including cancer.  
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Therefore, the PD-L1 antibody-IL2 variant protein complex according to an aspect 

may provide therapeutic agent not only having superior anticancer activity, but also being 

saferthan conventional immunotherapyfor cancer by reducing side effects caused by IL2.  

Example 4. Preparation of MousePD-1 Antibody-IL2 Variant Protein 

Complex (a+b) and Identification of Activity 

4-1. Cloning and Culture of MousePD-1 Antibody-IL2 Variant Protein 

Complex (a+b) 

A protein complex (a+b) including anti-mousePD-1 Fab-Fc (hereinafter, referred 

to as "a") and IL2 variant-Fc (hereinafter, referred to as "b") was obtained in the same 

manner as in Example 3-1, except that the PD-1 antibody and the IL2 variants 1 and 4 

prepared in Example 1 were used (See FIG. 4A).  

4-2. Purification of MousePD-1 Antibody-IL2 Variant Protein Complex (a+b) 

The mousePD-1 antibody-IL2 variant protein complex (a+b) obtained by culturing 

cell lines prepared in Example 4-1 was purified in the same manner as in Example 3-2 to 

obtain a high-purity substance.  

4-3. Identification of Activity of Human Immune cell by MousePD-1 

Antibody-IL2 Variant Protein Complex (a+b) 

An experiment was performed in the same manner as in Example 3-4 to identify 

the effects of the mousePD-1 antibody-IL2 variant protein complex (a+b) obtained in 

Example 4-2 on activation of human immune cell.  

[Table 7] 

STAT5 phosphorylation (ECo, nM) 
Treg cell CD8+ T cell 

Aldesleukin 0.029 0.42 
mousePD-1 antibody-IL2 variant 4 protein 3.10 2.86 
complex 

As a result, as shown in Table 7, it was confirmed that the CD8+ T cell/regulatory 

T cell ratios of the positive control and the mousePD-1 antibody-IL2 variant 4 protein 

complex (a+b) were 14.5 and 0.92, respectively. That is, it was confirmed that the positive 

control strongly activated regulatory T cells, but the mousePD-1 antibody-IL2 variant 4 

protein complex (a+b) prepared in Example 4-2 selectively activated CD8+ T cells that 

are effector T cells rather than regulatory T cells.  
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Therefore, because the IL2 variant protein according to an aspect retains intrinsic 

properties thereof and promotes activity of effector T cells, even in the case of forming a 

complex with not only the PD-L1 antibody but also other Immune checkpoint inhibitors, it 

can be seen that the IL2 variant protein may be involved in immune responses.  

Example 5. Preparation of MousePD-1 Antibody-IL2 Variant Protein 

Complex (a+c) and Identification of Activity 

5-1. Cloning and Culture of MousePD-1 Antibody-IL2 Variant Protein 

Complex (a+c) 

Protein complexes including a mousePD-1 antibody and IL2 variant 1, 2, 3, 4, 7, 

8, 14 and 15 were prepared. Specifically, a polynucleotide encoding a mousePD-1 

antibody heavy chain variable region-constant region and a polynucleotide encoding a 

mousePD-1 antibody light chain constant region-light chain variable region were 

synthesized, respectively, by using the Invitrogen GeneArt Gene Synthesis service of 

ThermoFisher Scientific Inc. Then, a first expression vector expressing a mousePD-1 

antibody was prepared by inserting the polynucleotides, respectively, into AvrII-Bstz17I 

enzyme site and EcoRV-Pacl enzyme site of a pCHO1.0 expression vector. After 

synthesizing a polynucleotide encoding a complex including one of the IL2 variants 1, 2, 

3, 4, 7, 8, 14, and 15 and a linker at the C-terminus of a polynucleotide encoding a 

mousePD-1 antibody heavy chain variable region-constant region by using the same 

service, the polynucleotide was inserted into AvrII-BstZ17I enzyme site of a pCHO1.0 

expression vector and the mousePD-1 antibody light chain constant region-light chain 

variable region was inserted into EcoRV-PacI enzyme site to prepare a second 

expression vector. Then, a protein complex (a+c) including the anti-mousePD-1 Fab-Fc 

(a) and the anti-mousePD-1 Fab-Fc-C-terminus IL2 variant (hereinafter, referred to as "c") 

was obtained in the same manner as in Example 2-1 (See FIG. 4B).  

5-2. Purification of MousePD-1 Antibody-IL2 Variant Protein Complex (a+c) 

The mousePD-1 antibody-IL2 variant protein complex (a+c) obtained by culturing 

the cell lines prepared in Example 5-1 was purified to obtain a high-purity substance 

(purity of 98 % or more).  

First, fine residues were removed and primary purification was performed in the 

same manner as in Example 3-2, except that the mousePD-1 antibody-IL2 variant protein 
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complex (a+c) was used. Then, after adding the filtered medium to a Protein A column 

stabilized by a phosphate buffer saline (pH 7.4), nonspecifically unbound proteins were 

washed away using the same buffer and washed again using a buffer solution containing 

0.05 M citric acid (pH 5.0). Then, proteins specifically bound to the Protein A column were 

eluted in a pH decreasing gradient method by using 0.02 M citric acid (pH 5.0 and pH 

3.5), and the sample was neutralized to pH 7.2 using 1 M Tris.  

Then, secondary purification was performed by a hydrophobic interaction column 

(Phenyl HP, Cytiva) to remove impurities derived from residual substances in the sample 

by an affinity column. Specifically, after the eluate from the Protein A column was 

neutralized to pH 7.0 by adding 1 M citric acid, the product was applied to a Phenyl HP 

column stabilized by 0.02 M sodium phosphate (pH 7.0) buffer and 0.8 M ammonium 

sulfate (pH 7.0). Nonspecifically unbound proteins were then washed away using the 

same buffer. Then, elution was performed in a salt concentration decreasing gradient 

method by using a buffer solution containing 0.02 M sodium phosphate (pH 7.0) to obtain 

the mousePD-1 antibody-1L2 variant protein complex (a+c). The obtained mousePD-1 

antibody-1L2 variant protein complex (a+c) was stabilized by a phosphate buffer saline 

(pH 7.4) and purity was analyzed by using size exclusion HPLC (TSK-3000SWxL, 7.8 

mm x 30 cm, Tosoh Inc.).  

FIG. 5A shows results of purifying a mousePD-1 antibody-1L2 variant 14 protein 

complex (a+c) according to an embodiment by using a Protein A affinity column 

purification method.  

FIG. 5B shows results of purifying a mousePD-1 antibody-L2 variant 14 protein 

complex (a+c) according to an embodiment by using a hydrophobic interaction column 

purification method.  

FIG. 5C shows results of analyzing purity of a mousePD-1 antibody-L2 variant 14 

protein complex (a+c) according to an embodiment.  

As a result, as shown in FIG. 5A, proteins specifically bound to the column were 

able to be identified by the elution buffer used in the Protein A affinity column purification.  

Specifically, the mousePD-1 antibody-IL2 variant 14 protein complex (a+c) specifically 

binding to the column in 2800 to 2900 ml of the eluate was confirmed.  
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In addition, as shown in FIG. 5B, it was confirmed that proteins nonspecifically 

binding to impurities remaining in the eluate used in the Protein A affinity column were 

removed.  

In addition, as shown in FIG. 5C, it was confirmed that the purity of the mousePD

1 antibody-1L2 variant 14 protein complex (a+c) obtained through all purification 

processes was 98.6 % at a retention time of 15.639 minutes.  

That is, it can be seen that the mousePD-1 antibody-L2 variant protein complex 

(a+c) according to an embodiment is purified with high purity.  

5-3. Identification of Binding Ability of MousePD-1 Antibody-IL2 Variant 

Protein Complex (a+c) to Receptor 

Binding ability of the mousePD-1 antibody-1L2 variant protein complex (a+c) to a 

receptor was identified in the same manner as in Example 3-3, except that the mousePD

1 antibody-1L2 variant 1 protein complex (a+c) and the mousePD-1 antibody-L2 variant 

14 protein complex (a+c) prepared in Example 5-2 were developed in 2-fold serial 

dilutions in a concentration range of 1.56 to 8000 nM.  

[Table 8] 

Experimental group Binding affinity (nM, SPR analysis) 
Human IL2Ra Human IL2Rpy Human IL2Rapy 

muPD-1 antibody-1L2 variant 5,610 4.51 1.01 
1 protein complex 
muPD-1 antibody-1L2 variant 6,290 35.3 25.7 
14 protein complex 
muPD-1 antibody-1L2 variant 
14/ muPD-1 antibody-L2 1.1 7.8 25.4 
variant 1 
(binding ability ralative ratio) 

As a result, as shown in Table 8, because the mousePD-1 antibody-L2 variant 1 

protein complex (a+c) and the mousePD-1 antibody-1L2 variant 14 protein complex (a+c) 

exhibited binding affinities of 5,610 nM and 6,290 nM to IL2RP respectively, similar levels 

of binding were confirmed. On the contrary, because the binding affinities to IL2Rpy were 

4.51 nM and 35.3 nM, respectively, it was confirmed that the binding ability of the 

mousePD-1 antibody-1L2 variant 14 protein complex (a+c) was 7.8-fold lower than that of 

the mousePD-1 antibody-1L2 variant 1 protein complex (a+c).  
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This indicates that the binding ability of the mousePD-1 antibody-L2 variant 14 

protein complex (a+c) to IL2Ry decreased by about 7.8 times in comparison with the 

mousePD-1 antibody-1L2 variant 1 protein complex (a+c) in a state where the binding 

ability of the mousePD-1 antibody-1L2 variant 1 protein complex (a+c) to IL2RP was 

similar to that of the mousePD-1 antibody-1L2 variant 14 protein complex (a+c).  

5-4. Identification of Activity of Human Immune cell by MousePD-1 

Antibody-1L2 Variant Protein Complex (a+c) 

The effect of the mousePD-1 antibody-1L2 variant protein complex (a+c) on 

activation of human immune cells was identified in the same manner as in Example 3-4, 

except that the mousePD-1 antibody-1L2 variant 1 protein complex, the mousePD-1 

antibody-1L2 variant 2 protein complex, the mousePD-1 antibody-1L2 variant 3 protein 

complex, the mousePD-1 antibody-1L2 variant 4 protein complex, the mousePD-1 

antibody-1L2 variant 7 protein complex, the mousePD-1 antibody-1L2 variant 8 protein 

complex, the mousePD-1 antibody-1L2 variant 14 protein complex, and the mousePD-1 

antibody-1L2 variant 15 protein complex prepared in Example 5-2 and a mousePD-1 

antibody-1L2 variant comparison group were used.  

[Table 9] 

STAT5 phosphorylation (ECo, nM) 
Treg cell CD8+ T cell 

Aldesleukin 0.035±0.02 0.75±0.5 
muPD-1 antibody-1L2 variant 1 protein 11.91±8.02 9.61±1.44 
complex 
muPD-1 antibody-1L2 variant 2 protein 12.5±0.5 7.81±1.7 
complex 
muPD-1 antibody-1L2 variant 3 protein 124.2±62.4 135.9±121.9 
complex 
muPD-1 antibody-1L2 variant 4 protein 19.01±7.56 23.2±4.85 
complex 
muPD-1 antibody-1L2 variant 7 protein 104.5 125.4 
complex 
muPD-1 antibody-1L2 variant 8 protein 159.1 170.1 
complex 
muPD-1 antibody-1L2 variant 14 protein 320.7±279.1 161.1±70.3 
complex 
muPD-1 antibody-1L2 variant 15 protein 772.2±43.6 576.5±361.6 
complex 
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As a result, as shown in Table 9, it was confirmed that the EC5o value ratio of 

CD8+ T cell/regulatory T cell was 21.4 in the case of the positive control (Aldesleukin), 

but 0.5 to 1.2 in the case of the mousePD-1 antibody-L2 variant protein complex (a+c) 

prepared in Example 5-2. That is, it can be seen that the positive control more strongly 

activates regulatory T cells, but the mousePD-1 antibody-L2 variant protein complex (a+c) 

according to an embodiment more selectively activates CD8+ T cells that are effector T 

cells relative to regulatory T cells. That is, it can be seen that intrinsic properties of the 

1L2 variant that selectively activate CD8+ T cells may be maintained even in a structure 

connected to the C-terminus of the FC region.  

In addition, because the activity of Treg and CD8+ T cells by the mousePD-1 

antibody-1L2 variant 1 protein complex (a+c) was 11.91±8.02 nM and 9.61±1.44 nM, 

respectively, while the activity of Treg and CD8+ T cells by the mousePD-1 antibody-L2 

variant 14 protein complex (a+c) was 320.7±279.1 nM and 161.1±70.3 nM, respectively, 

it was confirmed that the activity of the mousePD-1 antibody-L2 variant 14 protein 

complex (a+c) to Treg and CD8+ T cells decreased in comparison with the mousePD-1 

antibody-1L2 variant 1 protein complex (a+c). As confirmed in Example 5-3, this was 

caused by a decrease (about 7.8 times) in binding ability to IL2Ry. In addition, the EC5o 

value ratio of the effector T cell/regulatory T cell was 0.5, indicating that effector T cells 

(CD8+ T cells) were selectively activated relative to regulatory T cells.  

Therefore, the mousePD-1 antibody-1L2 variant protein complex (a+c) 

according to an aspect may be involved in immune responses associated with anticancer 

effects by selectively activating effector T cells compared to regulatory T cells.  

5-5. Identification of Anticancer Activity of MousePD-1 Antibody-IL2 Variant 

Protein Complex (a+c) 

Anticancer activity of the mousePD-1 antibody-1L2 variant protein complex (a+c) 

according to an embodiment was identified. Specifically, MC38 cells (1 X 106 cell) were 

subcutaneously administered to C57BL/6 mice (Female, 6-week old, KOATECH), 

acclimated for one week, in the right flank to prepare a colorectal cancer syngeneic mouse 

model. Then, when the size of tumors in mice reached about 70 to 120 mm 2, the mice 

were classified into groups of 3 to 6 mice each, and the mousePD-1 antibody-L2 variant 

14 protein complex (a+c) prepared in Example 5-2 was intraperitoneally administered 
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once a week twice in total at a dose of 1, 3, 5, and 10 mg/kg. In this case, vehicle was 

used as a negative control, and 3 mg/kg of J43 (clone) that is anti-PD1 antibody and 3 

mg/kg of J43 + 1.4 mg/kg of IL2 comparison group-Fc complex were used as positive 

controls. Then, tumor growth inhibiting effects by drug administration were observed after 

administration of a first drug until day 19.  

FIG. 6A shows results of comparing anticancer activities of a mousePD-1 

antibody-IL2 variant 14 protein complex (a+c) according to an embodiment, the negative 

control, and the positive control in a colorectal cancer syngeneic mouse model.  

FIG. 6B shows results of comparing changes in body weights of a colorectal 

cancer syngeneic mouse model according to anticancer activity of a mousePD-1 

antibody-IL2 variant 14 protein complex (a+c) according to an embodiment, a negative 

control, and a positive control.  

As a result, as shown in FIGS. 6A and 6B, it was confirmed that tumor volumes 

increased over time after administration of the negative control and the positive control, 

but the mousePD-1 antibody-IL2 variant 14 protein complex (a+c) prepared in Example 

5-2 exhibited a strong cancer cell growth inhibiting effect in dose-dependent manner in 

comparison with that immediately after administration. Particularly, in comparison with the 

positive control and the co-administration group, excellent cancer cell growth inhibiting 

effect was obtained in the case of administering the mousePD-1 antibody-IL2 variant 14 

protein complex (a+c) at doses of 5 mg/kg and 10 mg/kg. That is, it was confirmed that 

the anticancer activity of the mousePD-1 antibody-IL2 variant 14 protein complex (a+c) 

was significantly greater than that of the PD-1 monoclonal antibody and co-administration 

of the IL2 comparison group-Fc protein complex.  

Therefore, the mousePD-1 antibody-IL2 variant protein complex (a+c) according 

to an aspect, which specifically activates effector T cells in comparison with conventional 

immunotherapy for cancer, may be effectively used in prevention or treatment of various 

immunological diseases related to cancer.  

Example 6. Preparation of HumanPD-1 Antibody-IL2 Variant Protein 

Complex (A+C) 

6-1. Cloning and Culture of HumanPD-1 Antibody-IL2 Variant Protein 

Complex (A+C) 
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Protein complexes including humanPD-1 antibody and each of the IL2 

comparison group, the IL2 variant 1, and the IL2 variant 14 were prepared, respectively.  

Specifically, protein complexes (A+C) including the anti humanPD-1 Fab-Fc (hereinafter, 

referred to as "A") and the anti humanPD-1 Fab-Fc-C-terminus IL2 variant (hereinafter, 

referred to as "C") were obtained in the same manner as in Example 5-1, except that a 

polynucleotide encoding the humanPD-1 antibody heavy chain variable region-constant 

region and a polynucleotide encoding the humanPD-1 antibody light chain constant 

region-light chain variable region were used.  

6-2. Purification of HumanPD-1 Antibody-IL2 Variant Protein Complex (A+C) 

The humanPD-1 antibody-IL2 variant protein complex (A+C) obtained by culturing 

cell lines prepared in in Example 6-1 was purified in the same manner as in Example 5-2 

and stabilized by a phosphate buffer saline (pH 7.4) to obtain high-purity humanPD-1 

antibody-IL2 variant protein complex (A+C). Then, purity analysis was performed in the 

same manner as in Example 5-2.  

6-3 Identification of Binding Ability of HumanPD-1 Antibody-IL2 Variant 

Protein Complex (A+C) 

Binding ability of the humanPD-1 antibody-IL2 variant protein complex (A+C) to a 

receptor was identified in the same manner as in Example 3-3, except that the humanPD

1 antibody-IL2 comparison group protein complex (A+C), the humanPD-1 antibody-IL2 

variant 1 protein complex (A+C), and the humanPD-1 antibody-IL2 variant 14 protein 

complex (A+C) prepared in Example 6-2 were developed in 2-fold serial dilution in a 

concentration range of 1.56 to 8000 nM. In this regard, Pembrolizumab was used as a 

positive control for human PD-1, and humanPD-1 antibody-IL2 variant 1 was used as a 

control, and the results are shown in Tables 10 and 11 below.  

[Table 10] 

Ligand Experimental group Binding affinity (KD, nM) 
Pembrolizumab 2.70 
huPD-1 antibody-IL2 comparison group 2.95 
protein complex 

hPD-1 huPD-1 antibody-IL2 variant 1 protein 2.25 
complex 
huPD-1 antibody-IL2 variant 14 protein 2.60 
complex 
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[Table 11] 

Binding affinity (nM, SPR analysis) 
Experimental group Human Human IL2RP Human IL2Rpy Human IL2Rapy 

____ ____ ____ ___ L2Rcx_ _ _ _ _ _ _ _ _ _ _ 

huPD-1 antibody-IL2 
comparison group 105 6.506 3.08 0.023 
protein complex 
huPD-11antibody-L2 No binding 5.462 2.92 0.782 
variant 1 protein complex______ _____________ _______ 

huPD-1 antibody-IL2 
variant 14 protein No binding 5.611 68.3 25.5 
complex 
huPD-1 antibody-IL2 
variant 14/ huPD-1 
antibody-IL2 variant 1 - 1.03 23.4 32.6 
(binding ability, ralative 
ratio) 

As a result, as shown in Table 10, it was confirmed that the huD-1 antibody-IL2 

comparison group protein complex (A+C), the humanPD-1 antibody-IL2 variant 1 protein 

complex (A+C), and the humanPD-1 antibody-IL2 variant 14 protein complex (A+C) 

prepared in Example 6-2 and the positive control exhibited binding abilities of 2.25 to 2.95 

nM, which were similar binding abilities to human PD-1.  

Meanwhile, as shown in Table 11, it was confirmed that the humanPD-1 antibody

IL2 variant 1 protein complex (A+C) and the humanPD-1 antibody-IL2 variant 14 protein 

complex (A+C) exhibited a pattern not reacting with IL2Ra. On the contrary, the 

humanPD-1 antibody-IL2 variant 1 protein complex (A+C) and the humanPD-1 antibody

IL2 variant 14 protein complex (A+C) exhibited binding abilities of 5.462 nM and 5.611 

nM to IL2Rp, respectively, which are similar levels of binding affinities, and it was 

confirmed that the humanPD-1 antibody-IL2 variant 1 protein complex (A+C) and the 

humanPD-1 antibody-IL2 variant 14 protein complex (A+C) bind to IL2Rpy with binding 

affinities of 2.92 nM and 68.3 nM, respectively. Based on the above-described results, it 

was confirmed that the binding ability of the humanPD-1 antibody-IL2 variant 14 protein 

complex (A+C) to IL2Rpwas similar to that of the humanPD-1 antibody-IL2 variant 1 

protein complex (A+C), but the binding ability thereof to IL2Ry decreased. Specifically, it 

was confirmed that the binding ability of the humanPD-1 antibody-IL2 variant 14 protein 

complex (A+C) to IL2Rpy and IL2Rapy decreased by about 23.4 times and 32.6 times in 
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comparison with the humanPD-1 antibody-1L2 variant 1. That is, it can be seen that the 

humanPD-1 antibody-1L2 variant 1 protein complex (A+C) and the humanPD-1 antibody

1L2 variant 14 protein complex (A+C) not only did not bind to IL2Ra, but also have a 

weakened binding to IL2Ry.  

Therefore, the humanPD-1 antibody-L2 variant protein complex (A+C) according 

to an aspect is used to induce high activation of CD8+ T cells relative to regulatory T cells, 

and it is characterized in that binding ability to IL2Ra is removed and binding ability to 

IL2Ry is regulated by substituting certain amino acids in order to selectively induce 

activation of CD8+ T cells expressing IL2Rpy.  

The above description of the disclosure is for illustrative purposes, and those 

skilled in the art to which the disclosure belongs will be able to understand that the 

examples and embodiments can be easily modified without changing the technical idea 

or essential features of the disclosure. Therefore, it should be understood that the above 

examples are not limitative, but illustrative in all aspects.  

43



Claims 

[Claim 1] A protein comprising an IL2 variant, wherein the IL2 variant comprises 

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at 

position 42, and serine (S) at position 125.  

[Claim 2] The protein of claim 1, wherein the IL2 variant further comprises one or 

more amino acids selected from the group consisting of methionine (M), 

arginine (R), alanine (A), leucine (L), serine (S), phenylalanine (F), valine 

(V), isoleucine (I), glutamine (Q), tryptophan (W), asparagine (N), and 

threonine (T), at one or more positions selected from the group consisting 

of positions 18 and 19.  

[Claim 3] The protein of claim 2, wherein the IL2 variant comprises: 

methionine (M) or arginine (R) at position 18; and 

serine (S) at position 19.  

[Claim 4] The protein of claim 1, wherein the IL2 variant further comprises one or 

more amino acids selected from threonine (T) and isoleucine (I) at position 

126.  

[Claim 5] The protein of claim 1, wherein the IL2 variant comprises amino acids 

selected from the group consisting of SEQ ID NOS: 1 to 15.  

[Claim 6] The protein of claim 1, wherein the protein comprises an Fc region linked 

by a linker or carrier.  

[Claim 7] A protein complex comprising: a first polypeptide including a first CH3 

antibody constant region; and a second polypeptide including a second 

CH3 antibody constant region, 

wherein the first polypeptide and the second polypeptide form a 

heterodimer, 

an N-terminus of one or more of the first or second polypeptide comprises 

an antibody against an immune checkpoint inhibitor or an antigen-binding 

fragment thereof, or an antibody against a tumor associated antigen or an 

antigen-binding fragment thereof, and 

one or more of the N-terminus or C-terminus of the first or second 

polypeptide comprises an IL2 variant.  
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[Claim 8] The protein complex of claim 7, wherein the first CH3 antibody constant 

region comprises tryptophan (W) at position 366, and the second CH3 

antibody constant region comprises serine (S) at position 366, alanine (A) 

at position 368, and valine (V) at position 407; and 

the second CH3 antibody constant region comprises glycine (G) or 

phenylalanine (F) at position 351, 

(wherein the positions of the amino acids are as described in the Kabat 

EU index).  

[Claim 9] The protein complex of claim 7, wherein the first CH3 antibody constant 

region comprises serine (S) at position 366, alanine (A) at position 368, 

and valine (V) at position 407, and the second CH3 antibody constant 

region comprises tryptophan (W) at position 366; and 

the first CH3 antibody constant region comprises glycine (G) or 

phenylalanine (F) at position 351, 

(wherein the positions of the amino acids are as described in the Kabat 

EU index).  

[Claim 10] The protein complex of claim 7, wherein the first CH3 antibody constant 

region comprises tryptophan (W) at position 366, and the second CH3 

antibody constant region comprises glycine (G) at position 351, serine (S) 

at position 366, alanine (A) at position 368, and valine (V) at position 407; 

and 

the first CH3 antibody constant region comprises phenylalanine (F) or 

tryptophan (W) at position 351, 

(wherein the positions of the amino acids are as described in the Kabat 

EU index).  

[Claim 11] The protein complex of claim 7, wherein the first CH3 antibody constant 

region comprises glycine (G) at position 351, serine (S) at position 366, 

alanine (A) at position 368, and valine (V) at position 407, and the second 

CH3 antibody constant region comprises tryptophan (W) at position 366; 

and 
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the second CH3 antibody constant region comprises phenylalanine (F) or 

tryptophan (W) at position 351, 

(wherein the positions of the amino acids are as described in the Kabat 

EU index).  

[Claim 12] The protein complex of claim 7, wherein the first CH3 antibody constant 

region comprises glycine (G) at position 351, serine (S) at position 366, 

alanine (A) at position 368, and valine (V) at position 407, and the second 

CH3 antibody constant region comprises tryptophan (W) at position 366; 

and 

the second CH3 antibody constant region comprises phenylalanine (F) or 

tryptophan (W) at position 351, 

(wherein the positions of the amino acids are as described in the Kabat 

EU index).  

[Claim 13] The protein complex of claim 7, wherein the immune checkpoint inhibitor 

is one or more selected from the group consisting of PD-L1, PD-1, LAG-3, 

VISTA, BTLA, TIM-3, TIGIT, and CTLA-4.  

[Claim 14] The protein complex of claim 7, wherein the tumor associated antigen is 

one or more selected from the group consisting of PD-L1, EGFR, HER-2, 

B7H3,GPC3,CEA, TROP,and PSMA.  

[Claim 15] The protein complex of claim 7, wherein the second polypeptide; and the 

1L2 variant are linked by at least one linker or carrier.  

[Claim 16] The protein complex of claim 15, wherein the linker comprises an amino 

acid sequence of SEQ ID NO: 18.  

[Claim 17] A polynucleotide encoding the protein or protein complex of any one of 

claims 1 to 16.  

[Claim 18] A method of preparing a protein or protein complex, the method 

comprising transforming a cell with an expression vector encoding the 

protein or protein complex of any one of claims 1 to 17.  

[Claim 19] A protein complex prepared by the method of claim 18 and comprising an 

1L2 variant.  
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[Claim 20] A pharmaceutical composition for preventing or treating cancer, 

comprising the protein or protein complex of any one of claims 1 to 17 as 

an active ingredient.  

[Claim 21] A method of preventing or treating cancer, the method comprising 

administering the protein or protein complex of any one of claims 1 to 17 

to a subject in need thereof.  

[Claim 22] A use of the protein or protein complex of any one of claims 1 to 17, for 

preparing an anticancer drug.  
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FIG. 2A
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FIG. 2B
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FIG. 2C
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FIG. 3
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FIG. 5B
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FIG. 6A
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FIG. 6B
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WITFSQSIIS TLT 133

3-6 Sequences
3-6-1 Sequence Number [ID] 6
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3-6-3 Length 133
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Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-6-5 Residues APTSSSTKKT QLQLEHLLSD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 133

3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA
3-1-3 Length 133

3-1-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-1-5 Residues APTSSSTKKT QLOLEHLLLD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-2 Sequences

3-2-1 Sequence Number [ID] 2

3-2-2 Molecule Type AA
3-2-3 Length 133

3-2-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-2-5 Residues APTSSSTKKT QLQLEHLMSD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type AA
3-3-3 Length 133

3-3-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-3-5 Residues APTSSSTKKT QLOLEHLASD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-4 Sequences

3-4-1 Sequence Number [ID] 4

3-4-2 Molecule Type AA
3-4-3 Length 133

3-4-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-4-5 Residues APTSSSTKKT QLQLEHLRSD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type AA
3-5-3 Length 133

3-5-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-5-5 Residues APTSSSTKKT QLQLEHLMLD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type AA
3-6-3 Length 133

3-6-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-6-5 Residues APTSSSTKKT QLQLEHLLSD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type AA
3-7-3 Length 133



3-7-4 Features
Location/Qualifiers

source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-7-5 Residues APTSSSTKKT QLQLEHLSWD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 133
3-8-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues APTSSSTKKT QLQLEHLFND LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 133
3-9-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-9-5 Residues APTSSSTKKT QLQLEHLVID LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 133
3-10-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-10-5 Residues APTSSSTKKT QLQLEHLITD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 133
3-11-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-11-5 Residues APTSSSTKKT QLQLEHLQAD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 133
3-12-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-12-5 Residues APTSSSTKKT QLQLEHLMMD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 133
3-13-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

3-7-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-7-5 Residues APTSSSTKKT QLQLEHLSWD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type AA
3-8-3 Length 133

3-8-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-8-5 Residues APTSSSTKKT QLQLEHLFND LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA
3-9-3 Length 133

3-9-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-9-5 Residues APTSSSTKKT QLQLEHLVID LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type AA
3-10-3 Length 133

3-10-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-10-5 Residues APTSSSTKKT QLQLEHLITD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type AA
3-11-3 Length 133

3-11-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-11-5 Residues APTSSSTKKT QLOLEHLOAD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type AA
3-12-3 Length 133

3-12-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-12-5 Residues APTSSSTKKT QLQLEHLMMD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type AA
3-13-3 Length 133

3-13-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier



3-13-5 Residues APTSSSTKKT QLQLEHLMFD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 133
3-14-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=unidentified

NonEnglishQualifier Value
3-14-5 Residues APTSSSTKKT QLQLEHLLLD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSTSIIS TLT 133

3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 133
3-15-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-15-5 Residues APTSSSTKKT QLQLEHLLLD LQMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSISIIS TLT 133

3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 133
3-16-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-16-5 Residues APTSSSTKKT QLQLEHLLLD LQMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133

3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 133
3-17-4 Features

Location/Qualifiers
source 1..133
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-17-5 Residues APTSSSTKKT QLQLEHLLLD LQMILNGINN YKNPELTRML TFKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFSQSIIS TLT 133

3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 15
3-18-4 Features

Location/Qualifiers
source 1..15
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-18-5 Residues GGGGSGGGGS GGGGS 15

3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 232
3-19-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-19-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-20 Sequences
3-20-1 Sequence Number [ID] 20

3-13-5 Residues APTSSSTKKT QLQLEHLMFD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-14 Sequences

3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type AA
3-14-3 Length 133

3-14-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=unidentified

NonEnglishQualifier Value

3-14-5 Residues APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSTSIIS TLT 133

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type AA
3-15-3 Length 133

3-15-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-15-5 Residues APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPELTAML TKKFYMPKKA TELKHLOCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSISIIS TLT 133

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type AA
3-16-3 Length 133

3-16-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-16-5 Residues APTSSSTKKT QLQLEHLLLD LQMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFCOSIIS TLT 133

3-17 Sequences

3-17-1 Sequence Number [ID] 17

3-17-2 Molecule Type AA
3-17-3 Length 133

3-17-4 Features source 1..133

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-17-5 Residues APTSSSTKKT QLQLEHLLLD LQMILNGINN YKNPELTRML TFKFYMPKKA TELKHLOCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120

WITFSQSIIS TLT 133

3-18 Sequences

3-18-1 Sequence Number [ID] 18

3-18-2 Molecule Type AA
3-18-3 Length 15

3-18-4 Features source 1..15

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-18-5 Residues GGGGSGGGGS GGGGS 15

3-19 Sequences

3-19-1 Sequence Number [ID] 19

3-19-2 Molecule Type AA
3-19-3 Length 232

3-19-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-19-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-20 Sequences

3-20-1 Sequence Number [ID] 20



3-20-2 Molecule Type AA
3-20-3 Length 227
3-20-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-20-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type AA
3-21-3 Length 231
3-21-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-21-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type AA
3-22-3 Length 232
3-22-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-22-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTFPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type AA
3-23-3 Length 227
3-23-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-23-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-24 Sequences
3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type AA
3-24-3 Length 231
3-24-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-24-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type AA
3-25-3 Length 232
3-25-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-25-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTWPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-20-2 Molecule Type AA
3-20-3 Length 227

3-20-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-20-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-21 Sequences

3-21-1 Sequence Number [ID] 21

3-21-2 Molecule Type AA
3-21-3 Length 231

3-21-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-21-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGOPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-22 Sequences
3-22-1 Sequence Number [ID] 22

3-22-2 Molecule Type AA
3-22-3 Length 232

3-22-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-22-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTFPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-23 Sequences

3-23-1 Sequence Number [ID] 23

3-23-2 Molecule Type AA
3-23-3 Length 227

3-23-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-23-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPOVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGOPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-24 Sequences

3-24-1 Sequence Number [ID] 24

3-24-2 Molecule Type AA
3-24-3 Length 231

3-24-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-24-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-25 Sequences

3-25-1 Sequence Number [ID] 25

3-25-2 Molecule Type AA
3-25-3 Length 232

3-25-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-25-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGOPRE PQVYTWPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232



3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type AA
3-26-3 Length 227
3-26-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-26-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 231
3-27-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-27-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 231
3-28-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=unidentified

NonEnglishQualifier Value
3-28-5 Residues PKSCDKTHTC PPCPAPEAAG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN 60

WYVDGVEVHN AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI 120
SKAKGQPREP QVYTLPPSRD ELTKNQVSLW CLVKGFYPSD IAVEWESNGQ PENNYKTTPP 180
VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS VMHEALHNHY TQKSLSLSPG K 231

3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 227
3-29-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-29-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT FPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-30 Sequences
3-30-1 Sequence Number [ID] 30
3-30-2 Molecule Type AA
3-30-3 Length 231
3-30-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-30-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTFPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 232
3-31-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-31-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALGAPIEKT 120

3-26 Sequences

3-26-1 Sequence Number [ID] 26

3-26-2 Molecule Type AA
3-26-3 Length 227

3-26-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-26-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGOPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWOQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-27 Sequences

3-27-1 Sequence Number [ID] 27

3-27-2 Molecule Type AA
3-27-3 Length 231

3-27-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-27-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGOPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-28 Sequences

3-28-1 Sequence Number [ID] 28

3-28-2 Molecule Type AA
3-28-3 Length 231

3-28-4 Features source 1..231

Location/Qualifiers mol_type=protein

forganism=unidentified

NonEnglishQualifier Value

3-28-5 Residues PKSCDKTHTC PPCPAPEAAG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN 60

WYVDGVEVHN AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI 120

SKAKGQPREP QVYTLPPSRD ELTKNQVSLW CLVKGFYPSD IAVEWESNGQ PENNYKTTPP 180

VLDSDGSFFL YSKLTVDKSR WOQGNVFSCS VMHEALHNHY TQKSLSLSPG K 231

3-29 Sequences

3-29-1 Sequence Number [ID] 29

3-29-2 Molecule Type AA
3-29-3 Length 227

3-29-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-29-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT FPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-30 Sequences

3-30-1 Sequence Number [ID] 30

3-30-2 Molecule Type AA
3-30-3 Length 231

3-30-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-30-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTFPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLSLSP G 231

3-31 Sequences

3-31-1 Sequence Number [ID] 31

3-31-2 Molecule Type AA
3-31-3 Length 232

3-31-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-31-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALGAPIEKT 120



ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 227
3-32-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-32-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALGA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 231
3-33-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-33-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALGAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 232
3-34-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-34-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YASTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 227
3-35-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-35-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYASTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-36 Sequences
3-36-1 Sequence Number [ID] 36
3-36-2 Molecule Type AA
3-36-3 Length 231
3-36-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-36-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YASTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA
3-37-3 Length 232
3-37-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

ISKAKGQPRE PQVYTLPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-32 Sequences

3-32-1 Sequence Number [ID] 32

3-32-2 Molecule Type AA
3-32-3 Length 227

3-32-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-32-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALGA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGOPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWOQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-33 Sequences

3-33-1 Sequence Number [ID] 33

3-33-2 Molecule Type AA
3-33-3 Length 231

3-33-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-33-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALGAPIEKT 120

ISKAKGOPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-34 Sequences

3-34-1 Sequence Number [ID] 34

3-34-2 Molecule Type AA
3-34-3 Length 232

3-34-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-34-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YASTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTLPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-35 Sequences

3-35-1 Sequence Number [ID] 35

3-35-2 Molecule Type AA
3-35-3 Length 227

3-35-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-35-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEOYASTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-36 Sequences

3-36-1 Sequence Number [ID] 36

3-36-2 Molecule Type AA
3-36-3 Length 231

3-36-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-36-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YASTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWOQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-37 Sequences

3-37-1 Sequence Number [ID] 37

3-37-2 Molecule Type AA
3-37-3 Length 232

3-37-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value



3-37-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YQSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type AA
3-38-3 Length 227
3-38-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-38-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYQSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 231
3-39-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-39-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YQSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type AA
3-40-3 Length 232
3-40-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-40-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YGSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 227
3-41-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-41-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYGSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type AA
3-42-3 Length 231
3-42-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-42-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YGSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type AA
3-43-3 Length 232
3-43-4 Features

Location/Qualifiers
source 1..232
mol_type=protein

3-37-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YQSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTLPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-38 Sequences

3-38-1 Sequence Number [ID] 38

3-38-2 Molecule Type AA
3-38-3 Length 227

3-38-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-38-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEOYOSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-39 Sequences

3-39-1 Sequence Number [ID] 39

3-39-2 Molecule Type AA
3-39-3 Length 231

3-39-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-39-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YQSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-40 Sequences

3-40-1 Sequence Number [ID] 40

3-40-2 Molecule Type AA
3-40-3 Length 232

3-40-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-40-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YGSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGOPRE PQVYTLPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWOQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-41 Sequences

3-41-1 Sequence Number [ID] 41

3-41-2 Molecule Type AA
3-41-3 Length 227

3-41-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-41-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEOYGSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWOQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-42 Sequences

3-42-1 Sequence Number [ID] 42

3-42-2 Molecule Type AA
3-42-3 Length 231

3-42-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-42-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YGSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGOPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-43 Sequences

3-43-1 Sequence Number [ID] 43

3-43-2 Molecule Type AA
3-43-3 Length 232

3-43-4 Features source 1..232

Location/Qualifiers mol_type=protein



organism=synthetic construct
NonEnglishQualifier Value

3-43-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPASIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type AA
3-44-3 Length 227
3-44-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-44-5 Residues DKTHTCPPCP APEFEGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA SIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 231
3-45-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-45-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPASIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type AA
3-46-3 Length 232
3-46-4 Features

Location/Qualifiers
source 1..232
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-46-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVA VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type AA
3-47-3 Length 227
3-47-4 Features

Location/Qualifiers
source 1..227
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-47-5 Residues DKTHTCPPCP APEFEGGPSV FLFPPKPKDT LMISRTPEVT CVVVAVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type AA
3-48-3 Length 231
3-48-4 Features

Location/Qualifiers
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-48-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVA VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120
ISKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 218

organism=synthetic construct

NonEnglishQualifier Value

3-43-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPASIEKT 120

ISKAKGOPRE PQVYTLPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-44 Sequences

3-44-1 Sequence Number [ID] 44

3-44-2 Molecule Type AA
3-44-3 Length 227

3-44-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-44-5 Residues DKTHTCPPCP APEFEGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA SIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NOVSLSCAVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-45 Sequences

3-45-1 Sequence Number [ID] 45

3-45-2 Molecule Type AA
3-45-3 Length 231

3-45-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-45-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPASIEKT 120

ISKAKGQPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-46 Sequences

3-46-1 Sequence Number [ID] 46

3-46-2 Molecule Type AA
3-46-3 Length 232

3-46-4 Features source 1..232

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-46-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVA VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTLPPSR DELTKNOVSL WCLVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK 232

3-47 Sequences

3-47-1 Sequence Number [ID] 47

3-47-2 Molecule Type AA
3-47-3 Length 227

3-47-4 Features source 1..227

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-47-5 Residues DKTHTCPPCP APEFEGGPSV FLFPPKPKDT LMISRTPEVT CVVVAVSHED PEVKFNWYVD 60

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 120

GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDIAVE WESNGOPENN YKTTPPVLDS 180

DGSFFLVSKL TVDKSRWOQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227

3-48 Sequences

3-48-1 Sequence Number [ID] 48

3-48-2 Molecule Type AA
3-48-3 Length 231

3-48-4 Features source 1..231

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-48-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLMISR TPEVTCVVVA VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT 120

ISKAKGQPRE PQVYTGPPSR DELTKNOVSL SCAVKGFYPS DIAVEWESNG QPENNYKTTP 180

PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231

3-49 Sequences

3-49-1 Sequence Number [ID] 49

3-49-2 Molecule Type AA
3-49-3 Length 218



3-49-4 Features
Location/Qualifiers

source 1..218
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-49-5 Residues EVQLLESGGG LVQPGGSLRL SCAASGFTFS SYIMMWVRQA PGKGLEWVSS IYPSGGITFY 60

ADTVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCARIK LGTVTTVDYW GQGTLVTVSS 120
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 180
GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKV 218

3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 216
3-50-4 Features

Location/Qualifiers
source 1..216
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-50-5 Residues QSALTQPASV SGSPGQSITI SCTGTSSDVG GYNYVSWYQQ HPGKAPKLMI YDVSNRPSGV 60

SNRFSGSKSG NTASLTISGL QAEDEADYYC SSYTSSSTRV FGTGTKVTVL GQPKANPTVT 120
LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AWKADGSPVK AGVETTKPSK QSNNKYAASS 180
YLSLTPEQWK SHRSYSCQVT HEGSTVEKTV APTECS 216

3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 219
3-51-4 Features

Location/Qualifiers
source 1..219
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-51-5 Residues EVRLLESGGG LVKPEGSLKL SCVASGFTFS DYFMSWVRQA PGKGLEWVAH IYTKSYNYAT 60

YYSGSVKGRF TISRDDSRSM VYLQMNNLRT EDTATYYCTR DGSGYPSLDF WGQGTQVTVS 120
SASTKGPSVF PLAPSSKSTS GGTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTQ TYICNVNHKP SNTKVDKKV 219

3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type AA
3-52-3 Length 216
3-52-4 Features

Location/Qualifiers
source 1..216
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-52-5 Residues YELTQPPSAS VNVGETVKIT CSGDQLPKYF ADWFHQRSDQ TILQVIYDDN KRPSGIPERI 60

SGSSSGTTAT LTIRDVRAED EGDYYCFSGY VDSDSKLYVF GSGTQLTVLG GQPKANPTVT 120
LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AWKADGSPVK AGVETTKPSK QSNNKYAASS 180
YLSLTPEQWK SHRSYSCQVT HEGSTVEKTV APTECS 216

3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type AA
3-53-3 Length 218
3-53-4 Features

Location/Qualifiers
source 1..218
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-53-5 Residues QVQLVQSGVE VKKPGASVKV SCKASGYTFT NYYMYWVRQA PGQGLEWMGG INPSNGGTNF 60

NEKFKNRVTL TTDSSTTTAY MELKSLQFDD TAVYYCARRD YRFDMGFDYW GQGTTVTVSS 120
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 180
GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKV 218

3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type AA
3-54-3 Length 217
3-54-4 Features

Location/Qualifiers
source 1..217
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-54-5 Residues EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQAPRL LIYLASYLES 60

GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL TFGGGTKVEI KGQPKANPTV 120
TLFPPSSEEL QANKATLVCL ISDFYPGAVT VAWKADGSPV KAGVETTKPS KQSNNKYAAS 180
SYLSLTPEQW KSHRSYSCQV THEGSTVEKT VAPTECS 217

3-55 Sequences
3-55-1 Sequence Number [ID] 55

3-49-4 Features source 1..218

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-49-5 Residues EVOLLESGGG LVQPGGSLRL SCAASGFTFS SYIMMWVRQA PGKGLEWVSS IYPSGGITFY 60

ADTVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCARIK LGTVTTVDYW GQGTLVTVSS 120

ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 180

GLYSLSSVT VPSSSLGTQT YICNVNHKPS NTKVDKKV 218

3-50 Sequences

3-50-1 Sequence Number [ID] 50

3-50-2 Molecule Type AA
3-50-3 Length 216

3-50-4 Features source 1..216

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-50-5 Residues QSALTQPASV SGSPGQSITI SCTGTSSDVG GYNYVSWYOQ HPGKAPKLMI YDVSNRPSGV 60

SNRFSGSKSG NTASLTISGL QAEDEADYYC SSYTSSSTRV FGTGTKVTVL GQPKANPTVT 120

LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AWKADGSPVK AGVETTKPSK QSNNKYAASS 180

YLSLTPEQWK SHRSYSCOVT HEGSTVEKTV APTECS 216

3-51 Sequences

3-51-1 Sequence Number [ID] 51

3-51-2 Molecule Type AA
3-51-3 Length 219

3-51-4 Features source 1..219

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-51-5 Residues EVRLLESGGG LVKPEGSLKL SCVASGFTFS DYFMSWVRQA PGKGLEWVAH IYTKSYNYAT 60

YYSGSVKGRF TISRDDSRSM VYLOMNNLRT EDTATYYCTR DGSGYPSLDF WGQGTQVTVS 120

SASTKGPSVF PLAPSSKSTS GGTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180

SGLYSLSSVV TVPSSSLGTQ TYICNVNHKP SNTKVDKKV 219

3-52 Sequences

3-52-1 Sequence Number [ID] 52

3-52-2 Molecule Type AA
3-52-3 Length 216

3-52-4 Features source 1..216

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-52-5 Residues YELTQPPSAS VNVGETVKIT CSGDQLPKYF ADWFHQRSDQ TILQVIYDDN KRPSGIPERI 60

SGSSSGTTAT LTIRDVRAED EGDYYCFSGY VDSDSKLYVF GSGTQLTVLG GQPKANPTVT 120

LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AWKADGSPVK AGVETTKPSK QSNNKYAASS 180

YLSLTPEQWK SHRSYSCOVT HEGSTVEKTV APTECS 216

3-53 Sequences

3-53-1 Sequence Number [ID] 53

3-53-2 Molecule Type AA
3-53-3 Length 218

3-53-4 Features source 1..218

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-53-5 Residues QVQLVQSGVE VKKPGASVKV SCKASGYTFT NYYMYWVRQA PGQGLEWMGG INPSNGGTNF 60

NEKFKNRVTL TTDSSTTTAY MELKSLQFDD TAVYYCARRD YRFDMGFDYW GQGTTVTVSS 120

ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 180

GLYSLSSVT VPSSSLGTQT YICNVNHKPS NTKVDKKV 218

3-54 Sequences

3-54-1 Sequence Number [ID] 54

3-54-2 Molecule Type AA
3-54-3 Length 217

3-54-4 Features source 1..217

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-54-5 Residues EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQAPRL LIYLASYLES 60

GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL TFGGGTKVEI KGQPKANPTV 120

TLFPPSSEEL QANKATLVCL ISDFYPGAVT VAWKADGSPV KAGVETTKPS KQSNNKYAAS 180

SYLSLTPEQW KSHRSYSCQV THEGSTVEKT VAPTECS 217

3-55 Sequences

3-55-1 Sequence Number [ID] 55



3-55-2 Molecule Type AA
3-55-3 Length 132
3-55-4 Features

Location/Qualifiers
source 1..132
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-55-5 Residues PTSSSTKKTQ LQLEHLLLDL QMILNGINNY KNPKLTRMLT FKFYMPKKAT ELKHLQCLEE 60

ELKPLEEVLN LAQSKNFHLR PRDLISNINV IVLELKGSET TFMCEYADET ATIVEFLNRW 120
ITFSQSIIST LT 132

3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type DNA
3-56-3 Length 399
3-56-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-56-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type DNA
3-57-3 Length 399
3-57-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-57-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgtccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type DNA
3-58-3 Length 399
3-58-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-58-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct ggcctccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-59 Sequences
3-59-1 Sequence Number [ID] 59
3-59-2 Molecule Type DNA
3-59-3 Length 399
3-59-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-59-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gcggtccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-60 Sequences
3-60-1 Sequence Number [ID] 60

3-55-2 Molecule Type AA
3-55-3 Length 132

3-55-4 Features source 1..132

Location/Qualifiers mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-55-5 Residues PTSSSTKKTQ LOLEHLLLDL QMILNGINNY KNPKLTRMLT FKFYMPKKAT ELKHLOCLEE 60

ELKPLEEVLN LAQSKNFHLR PRDLISNINV IVLELKGSET TFMCEYADET ATIVEFLNRW 120

ITFSQSIIST LT 132

3-56 Sequences

3-56-1 Sequence Number [ID] 56

3-56-2 Molecule Type DNA
3-56-3 Length 399

3-56-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-56-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-57 Sequences

3-57-1 Sequence Number [ID] 57

3-57-2 Molecule Type DNA
3-57-3 Length 399

3-57-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-57-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgtccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-58 Sequences

3-58-1 Sequence Number [ID] 58

3-58-2 Molecule Type DNA
3-58-3 Length 399

3-58-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-58-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct ggcctccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-59 Sequences

3-59-1 Sequence Number [ID] 59

3-59-2 Molecule Type DNA
3-59-3 Length 399

3-59-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-59-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gcggtccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-60 Sequences

3-60-1 Sequence Number [ID] 60



3-60-2 Molecule Type DNA
3-60-3 Length 399
3-60-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-60-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-61 Sequences
3-61-1 Sequence Number [ID] 61
3-61-2 Molecule Type DNA
3-61-3 Length 399
3-61-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-61-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgtccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-62 Sequences
3-62-1 Sequence Number [ID] 62
3-62-2 Molecule Type DNA
3-62-3 Length 399
3-62-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-62-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gtcctgggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-63 Sequences
3-63-1 Sequence Number [ID] 63
3-63-2 Molecule Type DNA
3-63-3 Length 399
3-63-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-63-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gtttaacgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-64 Sequences
3-64-1 Sequence Number [ID] 64
3-64-2 Molecule Type DNA
3-64-3 Length 399
3-64-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-64-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct ggtgatcgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

3-60-2 Molecule Type DNA
3-60-3 Length 399

3-60-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-60-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgctggad 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagto catcatctct acactgace 399

3-61 Sequences

3-61-1 Sequence Number [ID] 61

3-61-2 Molecule Type DNA
3-61-3 Length 399

3-61-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-61-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgtccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-62 Sequences

3-62-1 Sequence Number [ID] 62

3-62-2 Molecule Type DNA
3-62-3 Length 399

3-62-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-62-5 Residues gctcctacct cctccagcad caagaaaacc cagctgcagt tggagcatct gtcctgggad 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-63 Sequences

3-63-1 Sequence Number [ID] 63

3-63-2 Molecule Type DNA
3-63-3 Length 399

3-63-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-63-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gtttaacgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaaco ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-64 Sequences

3-64-1 Sequence Number [ID] 64

3-64-2 Molecule Type DNA
3-64-3 Length 399

3-64-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-64-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct ggtgatcgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300



acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-65 Sequences
3-65-1 Sequence Number [ID] 65
3-65-2 Molecule Type DNA
3-65-3 Length 399
3-65-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-65-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatcaccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-66 Sequences
3-66-1 Sequence Number [ID] 66
3-66-2 Molecule Type DNA
3-66-3 Length 399
3-66-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-66-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gcaggccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-67 Sequences
3-67-1 Sequence Number [ID] 67
3-67-2 Molecule Type DNA
3-67-3 Length 399
3-67-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-67-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgatggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-68 Sequences
3-68-1 Sequence Number [ID] 68
3-68-2 Molecule Type DNA
3-68-3 Length 399
3-68-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-68-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgtttgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagccagtc catcatctct acactgacc 399

3-69 Sequences
3-69-1 Sequence Number [ID] 69
3-69-2 Molecule Type DNA
3-69-3 Length 399
3-69-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-69-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctcgac 60

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-65 Sequences

3-65-1 Sequence Number [ID] 65

3-65-2 Molecule Type DNA
3-65-3 Length 399

3-65-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-65-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatcaccgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgaco 399

3-66 Sequences

3-66-1 Sequence Number [ID] 66

3-66-2 Molecule Type DNA
3-66-3 Length 399

3-66-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-66-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gcaggccgad 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagto catcatctct acactgace 399

3-67 Sequences

3-67-1 Sequence Number [ID] 67

3-67-2 Molecule Type DNA
3-67-3 Length 399

3-67-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-67-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgatggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagtc catcatctct acactgace 399

3-68 Sequences

3-68-1 Sequence Number [ID] 68

3-68-2 Molecule Type DNA
3-68-3 Length 399

3-68-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-68-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgtttgac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagccagto catcatctct acactgace 399

3-69 Sequences

3-69-1 Sequence Number [ID] 69

3-69-2 Molecule Type DNA
3-69-3 Length 399

3-69-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier

3-69-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctcgac 60



ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tcagcacctc catcatctct acactgacc 399

3-70 Sequences
3-70-1 Sequence Number [ID] 70
3-70-2 Molecule Type DNA
3-70-3 Length 399
3-70-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-70-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggatcacct tctccatctc catcatctct accctgacc 399

3-71 Sequences
3-71-1 Sequence Number [ID] 71
3-71-2 Molecule Type DNA
3-71-3 Length 399
3-71-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-71-5 Residues gcacctactt caagttctac aaagaaaaca cagctacaac tggagcattt actgctggat 60

ttacagatga ttttgaatgg aattaataat tacaagaatc ccaaactcac caggatgctc 120
acatttaagt tttacatgcc caagaaggcc acagaactga aacatcttca gtgtctagaa 180
gaagaactca aacctctgga ggaagtgcta aatttagctc aaagcaaaaa ctttcactta 240
agacccaggg acttaatcag caatatcaac gtaatagttc tggaactaaa gggatctgaa 300
acaacattca tgtgtgaata tgctgatgag acagcaacca ttgtagaatt tctgaacaga 360
tggattacct tttgtcaaag catcatctca acactgact 399

3-72 Sequences
3-72-1 Sequence Number [ID] 72
3-72-2 Molecule Type DNA
3-72-3 Length 399
3-72-4 Features

Location/Qualifiers
source 1..399
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-72-5 Residues gcccctacca gcagcagcac caagaaaacc cagctgcaac tggaacacct cctgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac ccggatgctg 120
accttcaagt tctacatgcc caagaaggcc accgagctga agcacctcca gtgcctggaa 180
gaggaactga agcccctgga agaagtgctg aatctggccc agagcaagaa cttccacctg 240
aggccaaggg acctgatcag caacatcaac gtgatcgtgc tggaactgaa aggcagcgag 300
acaaccttca tgtgcgagta cgccgacgag acagccacca tcgtcgagtt tctgaaccgg 360
tggatcacct tcagccagag catcatcagc acactgaca 399

3-73 Sequences
3-73-1 Sequence Number [ID] 73
3-73-2 Molecule Type DNA
3-73-3 Length 45
3-73-4 Features

Location/Qualifiers
source 1..45
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-73-5 Residues ggtggcggag gatctggcgg tggtggttct ggcggaggcg gatct 45

3-74 Sequences
3-74-1 Sequence Number [ID] 74
3-74-2 Molecule Type DNA
3-74-3 Length 696
3-74-4 Features

Location/Qualifiers
source 1..696
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-74-5 Residues gaacccaagt cctgcgacaa gacccacacc tgtcctccat gtcctgctcc agaagctgct 60

ggcggtccct ccgttttcct gtttccacct aagcctaagg acaccctgat gatctctcgg 120
acccctgaag tgacctgcgt ggtggtggat gtgtctcacg aggacccaga agtgaagttt 180

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tcagcacctc catcatctct acactgace 399

3-70 Sequences

3-70-1 Sequence Number [ID] 70

3-70-2 Molecule Type DNA
3-70-3 Length 399

3-70-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-70-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240

aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300

acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggatcacct tctccatctc catcatctct accctgace 399

3-71 Sequences

3-71-1 Sequence Number [ID] 71

3-71-2 Molecule Type DNA
3-71-3 Length 399

3-71-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-71-5 Residues gcacctactt caagttctac aaagaaaaca cagctacaac tggagcattt actgctggat 60

ttacagatga ttttgaatgg aattaataat tacaagaatc ccaaactcac caggatgctc 120

acatttaagt tttacatgcc caagaaggcc acagaactga aacatcttca gtgtctagaa 180

gaagaactca aacctctgga ggaagtgcta aatttagctc aaagcaaaaa ctttcactta 240

agacccaggg acttaatcag caatatcaac gtaatagttc tggaactaaa gggatctgaa 300

acaacattca tgtgtgaata tgctgatgag acagcaacca ttgtagaatt tctgaacaga 360

tggattacct tttgtcaaag catcatctca acactgact 399

3-72 Sequences

3-72-1 Sequence Number [ID] 72

3-72-2 Molecule Type DNA
3-72-3 Length 399

3-72-4 Features source 1..399

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-72-5 Residues gcccctacca gcagcagcac caagaaaacc cagctgcaac tggaacacct cctgctggac 60

ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac ccggatgctg 120

accttcaagt tctacatgcc caagaaggcc accgagctga agcacctcca gtgcctggaa 180

gaggaactga agcccctgga agaagtgctg aatctggccc agagcaagaa cttccacctg 240

aggccaaggg acctgatcag caacatcaac gtgatcgtgc tggaactgaa aggcagcgag 300

acaaccttca tgtgcgagta cgccgacgag acagccacca tcgtcgagtt tctgaaccgg 360

tggatcacct tcagccagag catcatcage acactgaca 399

3-73 Sequences

3-73-1 Sequence Number [ID] 73

3-73-2 Molecule Type DNA
3-73-3 Length 45

3-73-4 Features source 1..45

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-73-5 Residues ggtggcggag gatctggcgg tggtggttct ggcggaggcg gatct 45

3-74 Sequences

3-74-1 Sequence Number [ID] 74

3-74-2 Molecule Type DNA
3-74-3 Length 696

3-74-4 Features source 1..696

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-74-5 Residues gaacccaagt cctgcgacaa gacccacacc tgtcctccat gtcctgctcc agaagctgct 60

ggcggtccct ccgttttcct gtttccacct aagcctaagg acaccctgat gatctctcgg 120

acccctgaag tgacctgcgt ggtggtggat gtgtctcacg aggacccaga agtgaagttt 180



aattggtacg tggacggcgt ggaagtgcac aacgccaaga ccaagcctag agaggaacag 240
tacaactcca cctacagagt ggtgtccgtg ctgaccgtgc tgcaccagga ttggctgaac 300
ggcaaagagt acaagtgcaa ggtgtccaac aaggccctgc ctgctcctat cgaaaagacc 360
atctccaagg ctaagggcca gcctcgggaa cctcaggttt acacactgcc tccatctcgg 420
gacgagctga ccaagaatca ggtgtccctg tggtgcctgg ttaagggctt ctacccttcc 480
gacattgccg tggaatggga gtctaacggc cagccagaga acaactacaa gacaacccct 540
cctgtgctgg actccgacgg ctcattcttc ctgtactcca agctgacagt ggacaagtct 600
cggtggcagc agggcaacgt gttctcctgt tctgtgatgc acgaggccct gcacaaccac 660
tacacacaga agtccctgtc tctgagcccc ggcaaa 696

3-75 Sequences
3-75-1 Sequence Number [ID] 75
3-75-2 Molecule Type DNA
3-75-3 Length 681
3-75-4 Features

Location/Qualifiers
source 1..681
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-75-5 Residues gataagaccc acacctgtcc tccatgtcct gctccagaag ctgctggcgg accctctgtg 60

ttcctgtttc ctccaaagcc taaggacacc ctgatgatct ctcggacccc tgaagtgacc 120
tgcgtggtgg tggatgtgtc tcacgaggac ccagaagtga agtttaattg gtacgtggac 180
ggcgtggaag tgcacaacgc caagaccaag cctagagagg aacagtacaa ctccacctac 240
agagtggtgt ccgtgctgac cgtgctgcac caggattggc tgaatggcaa agagtacaag 300
tgcaaggtgt ccaacaaggc cctgcctgct cctatcgaaa agaccatctc caaggctaag 360
ggccagcctc gggaacctca ggtttacaca ggacctccat ctcgggacga gctgacaaag 420
aaccaggtgt ccctgtcttg cgccgtgaag ggcttctacc cttccgacat tgccgtggaa 480
tgggagtcca atggccagcc tgagaacaat tacaagacca cacctcctgt gctggactcc 540
gacggctcat tcttcctggt gtccaagctg acagtggaca agtccagatg gcagcagggc 600
aacgtgttct cctgctctgt gatgcacgag gccctgcaca accactacac acagaagtcc 660
ctgagcctgt ctcctggcaa g 681

3-76 Sequences
3-76-1 Sequence Number [ID] 76
3-76-2 Molecule Type DNA
3-76-3 Length 693
3-76-4 Features

Location/Qualifiers
source 1..693
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-76-5 Residues gaacccaagt cctgcgataa gacccacacc tgtcctccat gtcctgctcc agaagctgct 60

ggcggaccct ctgtgttcct gtttcctcca aagcctaagg acaccctgat gatctctcgg 120
acccctgaag tgacctgcgt ggtggtggat gtgtctcacg aggacccaga agtgaagttt 180
aattggtacg tggacggcgt ggaagtgcac aacgccaaga ccaagcctag agaggaacag 240
tacaactcca cctacagagt ggtgtccgtg ctgaccgtgc tgcaccagga ttggctgaat 300
ggcaaagagt acaagtgcaa ggtgtccaac aaggccctgc ctgctcctat cgaaaagacc 360
atctccaagg ctaagggcca gcctcgggaa cctcaggttt acacaggacc tccatctcgg 420
gacgagctga caaagaacca ggtgtccctg tcttgcgccg tgaagggctt ctacccttcc 480
gacattgccg tggaatggga gtccaatggc cagcctgaga acaattacaa gaccacacct 540
cctgtgctgg actccgacgg ctcattcttc ctggtgtcca agctgacagt ggacaagtcc 600
agatggcagc agggcaacgt gttctcctgc tctgtgatgc acgaggccct gcacaaccac 660
tacacacaga agtccctgag cctgtctcct ggc 693

3-77 Sequences
3-77-1 Sequence Number [ID] 77
3-77-2 Molecule Type DNA
3-77-3 Length 654
3-77-4 Features

Location/Qualifiers
source 1..654
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-77-5 Residues gaagtgcagc tgctggaatc tggcggagga ttggttcagc ctggcggctc tctgagactg 60

tcttgtgctg cctccggctt caccttctcc agctatatca tgatgtgggt ccgacaggcc 120
cctggcaaag gactggaatg ggtgtcctct atctacccct ctggcggcat caccttttac 180
gccgataccg tgaagggcag attcaccatc agccgggaca actccaagaa caccctgtac 240
ctgcagatga actccctgag agccgaggac accgccgtgt actactgtgc tagaatcaag 300
ctgggcaccg tgaccaccgt ggattattgg ggacagggca cactggtcac cgtgtcctct 360
gcttctacca agggaccctc tgtgttccct ctggctcctt ccagcaagtc tacatccggt 420
ggaaccgctg ctctgggctg cctggtcaag gattactttc ctgagcctgt gaccgtgtct 480
tggaactctg gtgctctgac ctccggcgtg cacacatttc cagctgtgct gcagtcctcc 540
ggcctgtact ctctgtcctc tgtcgtgacc gtgccttcta gctctctggg cacccagacc 600
tacatctgca acgtgaacca caagccttcc aacaccaagg tggacaagaa ggtg 654

3-78 Sequences
3-78-1 Sequence Number [ID] 78
3-78-2 Molecule Type DNA
3-78-3 Length 648

aattggtacg tggacggcgt ggaagtgcac aacgccaaga ccaagcctag agaggaacag 240

tacaactcca cctacagagt ggtgtccgtg ctgaccgtgc tgcaccagga ttggctgaac 300

ggcaaagagt acaagtgcaa ggtgtccaac aaggccctgc ctgctcctat cgaaaagacc 360

atctccaagg ctaagggcca gcctcgggaa cctcaggttt acacactgcc tccatctcgg 420

gacgagctga ccaagaatca ggtgtccctg tggtgcctgg ttaagggctt ctacccttcc 480

gacattgccg tggaatggga gtctaacggc cagccagaga acaactacaa gacaacccct 540

cctgtgctgg actccgacgg ctcattcttc ctgtactcca agctgacagt ggacaagtct 600

cggtggcage agggcaacgt gttctcctgt tctgtgatgc acgaggccct gcacaaccac 660

tacacacaga agtccctgtc tctgagcccc ggcaaa 696

3-75 Sequences

3-75-1 Sequence Number [ID] 75

3-75-2 Molecule Type DNA
3-75-3 Length 681

3-75-4 Features source 1..681

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-75-5 Residues gataagaccc acacctgtcc tccatgtcct gctccagaag ctgctggcgg accctctgtg 60

ttcctgtttc ctccaaagcc taaggacacc ctgatgatct ctcggacccc tgaagtgace 120

tgcgtggtgg tggatgtgtc tcacgaggac ccagaagtga agtttaattg gtacgtggac 180

ggcgtggaag tgcacaacgc caagaccaag cctagagagg aacagtacaa ctccacctac 240

agagtggtgt ccgtgctgac cgtgctgcac caggattgga tgaatggcaa agagtacaag 300

tgcaaggtgt ccaacaaggc cctgcctgct cctatcgaaa agaccatctc caaggctaag 360

ggccagcctc gggaacctca ggtttacaca ggacctccat ctcgggacga gctgacaaag 420

aaccaggtgt ccctgtcttg cgccgtgaag ggcttctacc cttccgacat tgccgtggaa 480

tgggagtcca atggccagcc tgagaacaat tacaagacca cacctcctgt gctggactcc 540

gacggctcat tcttcctggt gtccaagctg acagtggaca agtccagatg gcagcaggga 600

aacgtgttct cctgctctgt gatgcacgag gccctgcaca accactacac acagaagtcc 660

ctgagcctgt ctcctggcaa g 681

3-76 Sequences

3-76-1 Sequence Number [ID] 76

3-76-2 Molecule Type DNA
3-76-3 Length 693

3-76-4 Features source 1..693

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-76-5 Residues gaacccaagt cctgcgataa gacccacacc tgtcctccat gtcctgctcc agaagctgct 60

ggcggaccct ctgtgttcct gtttcctcca aagcctaagg acaccctgat gatctctcgg 120

acccctgaag tgacctgcgt ggtggtggat gtgtctcacg aggacccaga agtgaagttt 180

aattggtacg tggacggcgt ggaagtgcac aacgccaaga ccaagectag agaggaacag 240

tacaactcca cctacagagt ggtgtccgtg ctgaccgtgc tgcaccagga ttggctgaat 300

ggcaaagagt acaagtgcaa ggtgtccaac aaggccctgc ctgctcctat cgaaaagacc 360

atctccaagg ctaagggcca gcctcgggaa cctcaggttt acacaggace tccatctcgg 420

gacgagctga caaagaacca ggtgtccctg tcttgcgccg tgaagggctt ctacccttcc 480

gacattgccg tggaatggga gtccaatggc cagcctgaga acaattacaa gaccacacct 540

cctgtgctgg actccgacgg ctcattcttc ctggtgtcca agctgacagt ggacaagtcc 600

agatggcage agggcaacgt gttctcctgc tctgtgatgc acgaggccct gcacaaccac 660

tacacacaga agtccctgag cctgtctcct ggc 693

3-77 Sequences

3-77-1 Sequence Number [ID] 77

3-77-2 Molecule Type DNA
3-77-3 Length 654

3-77-4 Features source 1..654

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-77-5 Residues gaagtgcage tgctggaatc tggcggagga ttggttcagc ctggcggctc tctgagactg 60

tcttgtgctg cctccggctt caccttctcc agctatatca tgatgtgggt ccgacaggcc 120

cctggcaaag gactggaatg ggtgtcctct atctacccct ctggcggcat caccttttac 180

gccgataccg tgaagggcag attcaccatc agccgggaca actccaagaa caccctgtac 240

ctgcagatga actccctgag agccgaggac accgccgtgt actactgtgc tagaatcaag 300

ctgggcaccg tgaccaccgt ggattattgg ggacagggca cactggtcac cgtgtcctct 360

gcttctacca agggaccctc tgtgttccct ctggctcctt ccagcaagtc tacatccggt 420

ggaaccgctg ctctgggctg cctggtcaag gattactttc ctgagcctgt gaccgtgtct 480

tggaactctg gtgctctgac ctccggcgtg cacacatttc cagctgtgct gcagtcctcc 540

ggcctgtact ctctgtcctc tgtcgtgacc gtgccttcta gctctctggg cacccagacc 600

tacatctgca acgtgaacca caagccttcc aacaccaagg tggacaagaa ggtg 654

3-78 Sequences

3-78-1 Sequence Number [ID] 78

3-78-2 Molecule Type DNA
3-78-3 Length 648



3-78-4 Features
Location/Qualifiers

source 1..648
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-78-5 Residues cagtccgctc tgactcagcc tgcttctgtg tctggctccc ctggccagtc tatcaccatc 60

tcttgtaccg gcacctctag cgacgtcggc ggctacaatt acgtgtcctg gtatcagcag 120
caccccggca aggctcccaa gctgatgatc tacgacgtgt ccaacagacc ctccggcgtg 180
tccaatcggt tctctggctc taagtccggc aataccgcct ctctgacaat cagtggactg 240
caggccgagg acgaggccga ctactactgt tcctcctaca cctcctccag caccagagtg 300
tttggcaccg gcaccaaagt gacagtgctg ggccagccta aggccaatcc taccgtgaca 360
ctgttccctc catcctccga ggaactgcag gctaacaagg ctaccctcgt gtgcctgatc 420
tccgattttt accctggcgc tgtgaccgtg gcttggaagg ctgatggatc tcctgtgaag 480
gccggcgtgg aaaccaccaa gcctagcaag cagtccaaca acaaatacgc cgcctcctcc 540
tacctgtctc tgacccctga acagtggaag tcccaccggt cctactcttg ccaagtgacc 600
catgagggct ccaccgtgga aaagacagtg gcccctaccg agtgctcc 648

3-79 Sequences
3-79-1 Sequence Number [ID] 79
3-79-2 Molecule Type DNA
3-79-3 Length 657
3-79-4 Features

Location/Qualifiers
source 1..657
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-79-5 Residues gaagtgcgac tgctggaatc tggcggagga ctggttaagc ctgagggctc tctgaagctg 60

tcttgcgtgg cctctggctt caccttctcc gactacttca tgagctgggt ccgacaggct 120
cctggcaaag gactggaatg ggtcgcccac atctacacca agtcctacaa ctacgccacc 180
tactactccg gctccgtgaa gggcagattc accatctcta gggacgactc tcggagcatg 240
gtgtacctgc agatgaacaa cctgagaacc gaggacaccg ctacctacta ttgcaccaga 300
gatggcagcg gctacccctc tctggatttt tggggacagg gcacccaagt gaccgtgtcc 360
tctgcttcta ccaagggacc ctctgtgttc cctctggctc cttccagcaa gtctacctct 420
ggtggaaccg ctgctctggg ctgcctggtc aaggattact ttcctgagcc tgtgacagtg 480
tcttggaact ctggcgctct gacctccggc gtgcacacat ttccagctgt gctgcagtcc 540
tctggcctgt actctctgtc ctctgtcgtg accgtgcctt ctagctctct gggcacccag 600
acctacatct gcaacgtgaa ccacaagcct tccaacacca aggtggacaa gaaggtg 657

3-80 Sequences
3-80-1 Sequence Number [ID] 80
3-80-2 Molecule Type DNA
3-80-3 Length 648
3-80-4 Features

Location/Qualifiers
source 1..648
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-80-5 Residues tacgagctga ctcagcctcc ttccgcctct gtgaatgtgg gcgagacagt gaagatcacc 60

tgttccggcg accagctgcc taagtacttc gccgattggt tccaccagcg gagcgaccag 120
acaatcctgc aagtgatcta cgacgacaac aagcggccca gcggcatccc tgagagaatc 180
tctggatctt cctctggcac caccgccaca ctgacaatca gggatgtgcg ggctgaagat 240
gagggcgact actactgctt ctccggctac gtggactccg actccaagct gtatgtgttt 300
ggctccggca cacagctgac agtgcttgga ggacagccca aggccaatcc taccgtgaca 360
ctgttccctc catcctccga ggaactgcag gctaacaagg ctaccctcgt gtgcctgatc 420
tccgattttt accctggcgc tgtgaccgtg gcttggaagg ctgatggatc tcctgtgaag 480
gccggcgtgg aaaccaccaa gcctagcaag cagtccaaca acaaatacgc cgcctcctcc 540
tacctgtctc tgacccctga acagtggaag tcccaccggt cctactcttg ccaagtgacc 600
catgagggct ccaccgtgga aaagacagtg gcccctaccg agtgctcc 648

3-81 Sequences
3-81-1 Sequence Number [ID] 81
3-81-2 Molecule Type DNA
3-81-3 Length 654
3-81-4 Features

Location/Qualifiers
source 1..654
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-81-5 Residues caggtgcagc tggtgcagtc tggcgtggaa gttaagaaac ctggcgcctc cgtgaaggtg 60

tcctgcaagg cttctggcta cacctttacc aactactaca tgtactgggt ccgacaggcc 120
cctggacagg gacttgaatg gatgggcggc atcaaccctt ctaacggcgg caccaacttc 180
aacgagaagt tcaagaacag agtgaccctg accaccgact cctctaccac caccgcctac 240
atggaactga agtccctgca gttcgacgac accgccgtgt actactgcgc cagaagagac 300
tacagattcg acatgggctt cgactactgg ggccagggca caacagtgac cgtgtcctct 360
gcttctacca agggaccctc tgtgttccct ctggctcctt ccagcaagtc tacctctggt 420
ggaaccgctg ctctgggctg cctggtcaag gattactttc ctgagcctgt gacagtgtcc 480
tggaactctg gtgctctgac ctccggcgtg cacacatttc cagctgtgct gcagtcctcc 540
ggcctgtact ctctgtcctc tgtcgtgacc gtgccttcta gctctctggg cacccagacc 600
tacatctgca acgtgaacca caagccttcc aacaccaagg tggacaagaa ggtg 654

3-78-4 Features source 1..648

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-78-5 Residues cagtccgctc tgactcagcc tgcttctgtg tctggctccc ctggccagtc tatcaccato 60

tcttgtaccg gcacctctag cgacgtcggc ggctacaatt acgtgtcctg gtatcagcag 120

caccccggca aggctcccaa gctgatgatc tacgacgtgt ccaacagacc ctccggcgtg 180

tccaatcggt tctctggctc taagtccggc aataccgcct ctctgacaat cagtggactg 240

caggccgagg acgaggccga ctactactgt tcctcctaca cctcctccag caccagagtg 300

tttggcaccg gcaccaaagt gacagtgctg ggccagccta aggccaatcc taccgtgaca 360

ctgttccctc catcctccga ggaactgcag gctaacaagg ctaccctcgt gtgcctgato 420

tccgattttt accctggcgc tgtgaccgtg gcttggaagg ctgatggatc tcctgtgaag 480

gccggcgtgg aaaccaccaa gcctagcaag cagtccaaca acaaatacgc cgcctcctcc 540

tacctgtctc tgacccctga acagtggaag tcccaccggt cctactcttg ccaagtgace 600

catgagggct ccaccgtgga aaagacagtg gcccctaccg agtgctcc 648

3-79 Sequences

3-79-1 Sequence Number [ID] 79

3-79-2 Molecule Type DNA
3-79-3 Length 657

3-79-4 Features source 1..657

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-79-5 Residues gaagtgcgac tgctggaatc tggcggagga ctggttaage ctgagggctc tctgaagctg 60

tcttgcgtgg cctctggctt caccttctcc gactacttca tgagctgggt ccgacaggct 120

cctggcaaag gactggaatg ggtcgcccac atctacacca agtectacaa ctacgccace 180

tactactccg gctccgtgaa gggcagattc accatctcta gggacgactc tcggagcatg 240

gtgtacctgc agatgaacaa cctgagaacc gaggacaccg ctacctacta ttgcaccaga 300

gatggcagcg gctacccctc tctggatttt tggggacagg gcacccaagt gaccgtgtcc 360

tctgcttcta ccaagggace ctctgtgttc cctctggctc cttccagcaa gtctacctct 420

ggtggaaccg ctgctctggg ctgcctggtc aaggattact ttcctgagcc tgtgacagtg 480

tcttggaact ctggcgctct gacctccggc gtgcacacat ttccagctgt gctgcagtcc 540

tctggcctgt actctctgtc ctctgtcgtg accgtgcctt ctagctctct gggcacccag 600

acctacatct gcaacgtgaa ccacaageet tccaacacca aggtggacaa gaaggtg 657

3-80 Sequences

3-80-1 Sequence Number [ID] 80

3-80-2 Molecule Type DNA
3-80-3 Length 648

3-80-4 Features source 1..648

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-80-5 Residues tacgagctga ctcagcctcc ttccgcctct gtgaatgtgg gcgagacagt gaagatcaco 60

tgttccggcg accagctgcc taagtacttc gccgattggt tccaccagcg gagcgaccag 120

acaatcctga aagtgatcta cgacgacaac aagcggccca gcggcatccc tgagagaato 180

tctggatctt cctctggcac caccgccaca ctgacaatca gggatgtgcg ggctgaagat 240

gagggcgact actactgctt ctccggctac gtggactccg actccaagct gtatgtgttt 300

ggctccggca cacagctgac agtgcttgga ggacagccca aggccaatcc taccgtgaca 360

ctgttccctc catcctccga ggaactgcag gctaacaagg ctaccctcgt gtgcctgatc 420

tccgattttt accctggcgc tgtgaccgtg gcttggaagg ctgatggatc tcctgtgaag 480

gccggcgtgg aaaccaccaa gcctagcaag cagtccaaca acaaatacgc cgcctcctcc 540

tacctgtctc tgacccctga acagtggaag tcccaccggt cctactcttg ccaagtgace 600

catgagggct ccaccgtgga aaagacagtg gcccctaccg agtgctcc 648

3-81 Sequences

3-81-1 Sequence Number [ID] 81

3-81-2 Molecule Type DNA
3-81-3 Length 654

3-81-4 Features source 1..654

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-81-5 Residues caggtgcaga tggtgcagtc tggcgtggaa gttaagaaac ctggcgcctc cgtgaaggtg 60

tcctgcaagg cttctggcta cacctttacc aactactaca tgtactgggt ccgacaggco 120

cctggacagg gacttgaatg gatgggcgga atcaaccctt ctaacggcgg caccaactto 180

aacgagaagt tcaagaacag agtgaccctg accaccgact cctctaccac caccgectad 240

atggaactga agtccctgca gttcgacgac accgccgtgt actactgcgc cagaagagad 300

tacagattcg acatgggctt cgactactgg ggccagggca caacagtgac cgtgtcctct 360

gcttctacca agggaccctc tgtgttccct ctggctcctt ccagcaagtc tacctctggt 420

ggaaccgctg ctctgggctg cctggtcaag gattactttc ctgagcctgt gacagtgtca 480

tggaactctg gtgctctgac ctccggcgtg cacacatttc cagctgtgct gcagtectco 540

ggcctgtact ctctgtcctc tgtcgtgacc gtgccttcta gctctctggg cacccagaco 600

tacatctgca acgtgaacca caagccttcc aacaccaagg tggacaagaa ggtg 654



3-82 Sequences
3-82-1 Sequence Number [ID] 82
3-82-2 Molecule Type DNA
3-82-3 Length 651
3-82-4 Features

Location/Qualifiers
source 1..651
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-82-5 Residues gagatcgtgc tgacccagtc tcctgccaca ttgtctctga gtcctggcga gagagctacc 60

ctgtcctgta gagcttctaa gggcgtgtcc acctccggct actcctacct gcattggtat 120
cagcagaagc ccggccaggc tcctagactg ctgatctacc tggcctctta cctggaatct 180
ggcgtgcccg ctagattctc tggctctgga tctggcaccg acttcaccct gaccatctct 240
agcctggaac ctgaggactt cgccgtgtac tactgccagc actctaggga cctgcctctg 300
acctttggcg gcggaacaaa ggtggaaatc aagggccagc ctaaggccaa tcctaccgtg 360
acactgttcc ctccatcctc cgaggaactg caggctaaca aggctaccct cgtgtgcctg 420
atctctgact tttaccctgg cgctgtgacc gtggcttgga aggctgatgg atctcctgtg 480
aaggccggcg tggaaaccac caagcctagc aagcagtcca acaacaaata cgccgcctcc 540
agctatctgt ctctgacccc tgagcagtgg aagtcccacc ggtcttactc ttgccaagtg 600
acccatgagg gctccaccgt ggaaaagaca gtggccccta ccgagtgctc c 651

3-83 Sequences
3-83-1 Sequence Number [ID] 83
3-83-2 Molecule Type DNA
3-83-3 Length 396
3-83-4 Features

Location/Qualifiers
source 1..396
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-83-5 Residues cctacctcct ccagcaccaa gaaaacccag ctgcagttgg agcatctgct gctggacctg 60

cagatgatcc tgaacggcat caacaactac aagaacccca agctgacccg gatgctgacc 120
ttcaagttct acatgcccaa gaaggccacc gagctgaaac atctgcagtg cctggaagag 180
gaactgaagc ccctggaaga agtgctgaat ctggcccagt ccaagaactt ccacctgagg 240
cctcgggacc tgatctccaa catcaacgtg atcgtgctgg aactgaaagg ctccgagaca 300
accttcatgt gcgagtacgc cgacgagaca gctaccatcg tggaatttct gaaccggtgg 360
atcaccttca gccagtccat catctctaca ctgacc 396

3-82 Sequences

3-82-1 Sequence Number [ID] 82

3-82-2 Molecule Type DNA
3-82-3 Length 651

3-82-4 Features source 1..651

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-82-5 Residues gagatcgtgc tgacccagtc tcctgccaca ttgtctctga gtcctggcga gagagetacc 60

ctgtcctgta gagettctaa gggcgtgtcc acctccggct actcctacct gcattggtat 120

cagcagaage ccggccaggc tcctagactg ctgatctace tggcctctta cctggaatct 180

ggcgtgcccg ctagattctc tggctctgga tctggcaccg acttcaccct gaccatctct 240

agcctggaac ctgaggactt cgccgtgtac tactgccago actctaggga cctgcctctg 300

acctttggcg gcggaacaaa ggtggaaatc aagggccagc ctaaggccaa tcctaccgtg 360

acactgttcc ctccatcctc cgaggaactg caggctaaca aggctaccct cgtgtgcctg 420

atctctgact tttaccctgg cgctgtgacc gtggcttgga aggctgatgg atctcctgtg 480

aaggccggcg tggaaaccac caagectage aagcagtcca acaacaaata cgccgcctcc 540

agctatctgt ctctgacccc tgagcagtgg aagtcccacc ggtcttactc ttgccaagtg 600

acccatgagg gctccaccgt ggaaaagaca gtggccccta ccgagtgctc C 651

3-83 Sequences

3-83-1 Sequence Number [ID] 83

3-83-2 Molecule Type DNA
3-83-3 Length 396

3-83-4 Features source 1..396

Location/Qualifiers mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-83-5 Residues cctacctcct ccagcaccaa gaaaacccag ctgcagttgg agcatctgct gctggacctg 60

cagatgatcc tgaacggcat caacaactac aagaacccca agctgacccg gatgctgace 120

ttcaagttct acatgcccaa gaaggccacc gagctgaaac atctgcagtg cctggaagag 180

gaactgaage ccctggaaga agtgctgaat ctggcccagt ccaagaactt ccacctgagg 240

cctcgggace tgatctccaa catcaacctg atcgtgctgg aactgaaagg ctccgagaca 300

accttcatgt gcgagtacgc cgacgagaca gctaccatcg tggaatttct gaaccggtgg 360

atcaccttca gccagtccat catctctaca ctgacc 396
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